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NPEAMCNOBHE

CoBpeMeHHas Hay4YHO-TeXHHuecKasd pPeBOJIOUHA XapakTepHayeTcs OYpHWIM pas-
BHTHEM TPOMHILINEHHOCTH, NPOH3BOACTBA 3JEKTPOSHEPTHH H pacwiHpedneM che-
pH HCNOMBb30BAHUA TPAHCUOPIA BCEX BHAOB. JTH MPOLECCH, @ TIKHKE CONPOBOMK-
naiomas HX yp6axnsalus 0GYCJOBJHBAKT BO3pacTaiollee 3arpAaHeHHe BHeUHed
Cpelld, KOTOPOE AOCTHIVIO TAaKOTO YPOBHS, YTO MPeBPaTHAOCH B OJHY M3 BaXkHeli-
wHx npobiem Pewenne ec npecieiyel Uelb — e TOABKO COXpaHHTH UPHPOA-
HHlE pecypehl ANA AaJjbHellluero 3KOHOMHYECKOrG H COLHANLHOIO Pa3BUTHA c1pa-
Hel, HO mpexie Bcero obecneynTb O6/arONPHATHBIE CAHHTAPHBIC YCJAOBHA HHIHH
HaceleHHs W TPEAYHPCHTh BO3MONHOE BpPEAHOE BAHAHHE 3arpi3Hennii BuellHcu
cpenbl Ha 3AGpOsbe A0ACH

B MeponpustHax, ¢BH3AHHBIX C OXPaHOfl oKpyKawoled cpeabl, ocofoe Me.id
JaHHMAaeT 3alluTa aTMoc(epHoro BO3NYXa OT 3arps3HeHHi.

B CCCP ocyuecrsifieTcss KOMIJIEKC Hay4yHO-TEXHHYCCKHX, 3KOHOMHYECKHX
H COLUHANBHLIX MEpONPHATHA, HanpasleHHLIX HA NpPeaynpexieHHe H ycTpaHeHHe
JarpaaHedHs aTMocdepHOro BO3AyXa.

OrpoMHOe BHHMAHHE NapTHAHMX H NUPABHTE/IbCTBEHHHX OpPraHoB K mnpoGae-
MaM, CBA3aHHHM C O0310pOBJeHHeM BO3dyllHoro GacceiiHa, oTpaxeno B llocra-
gosneHud LIK KIICC u Cosera Munuctpos CCCP «0 aonosnHHTe/IbHBIX Mepax
N0 YCHJEHHIO OXPAHH UPHPOAL H YAYYWEHHIO HCNONb30BAHHA NPHPOAHLIX pecyp-
cos» ot | gekabps 1978 r. n 3akose CCCP «Q6 oxpame armocdepHoro Bo3ny-
xa» or 25 uions 1980 r.; | ausaps 1980 r BBeaen B AefictBue ['OCT 17 2.3.02-
78 «Oxpana npupoanl. AtMocepa. [lpaBuna ycraHOBAEHHA NOMYCTHMBIX BHIGPO-
COB BPEIHLIX BEIIECTB TPOMHLUIIEHHHIMH MPEANPHATHAMH?.

LlenaM yayuileHus paboT no oxpase okpyxaiouleil cpeisl cAYMHT H To-
crasosaenue LK KIICC n Cosetra Muunctpos CCCP Ne 32 or 7 aupaps 1983 r.
«0 KopeHHol nepecTpofike nesia oXpatbl NPHPOABLL B CTpaHex.

O/1HOil M3 UEeHTpaJbHBIX 3aAa4 ABAACICA BBejeHHe AeACTBEHHBIX SKOHOMM-
YCCKHX PBIYAroB M CTHMYJOB AJR NPeLNPUATHA W opraHu3aumi, Ana Toro urob.
05eCneuHTh KOMIMJEKCHOE H PAlHOHANLHOE HCN0AbL30BAHHME NPEJOCTaBAfEMbBIX HM
NPHPOAHEIX pecyPcop H CHH3H1L 3arpsaiicilie npHpoadoit cpemsl. Ha ochose ua-
YUHHX M DPOEKTHHIX NPOPaGOTOK PErfameHTHPOBAN AONYCTHMbIA BHIGpOC 3arpms-
HAIOUHX BemlecTp ANA KaKAOr0 MNPeANPHATH®. 3a NpPeBblICHHE AONYCTHMBIX
BHIGPOCOB 3ArpA3HAIOIIAX BEUIECTB B UPHPOAHYIO cpedy W aBAPHIiiHO: 3sarpashe-
HHe ¢ O0BeAHHeHHH, NPeANpHATHI U OPrdHH3alHil (peAyCmOTPeHo BIHMAHHE 1O-
BullleH#oll (B KpaTHOM pa3Mepe NO OTHOWCHHIO K SKONOMHYCCKOMY HOPMATHBY )
NAaTh, HCTOYHHKOM KOTOPOil ABJACTCA X0spacyeTHBIH L0XO0A KOJICKTHBA.

YeranoBaekne 0G0CHOBAHHHX HODMATHBOB MAAThi 3a NPHPOAHbIE Pecypcwl,
a TaKie HOPMATHBOB MAATH 334 BLIOPOLLL 3ATrPASHAIIWHX BelliecTB B HPHPOAHYIO
cpedy Tpedyer H OGOCHOBAHHOTO MOAXON4 K ONPeNe]eHHI0 W  PACAPCLeCHHIO
KOJIHYCCTB BHUICARIOWHXCH BPEAHBIX BEHICCTS OT TEXHOJOrHYecKoro o6opyaosa-
HKA, TpyGonpoBONOB H TPaHCMOpTA.

B KHure paccMOTpeHH MeTOAB oOnpeie/eddd BPeAHBIX BellecTd, MoCYynaio-
wHX B arMocthepHsi Boaayx. Jlaa nanbonee xapaxiepHbX ciaydaeB NpHBeACHH
NpHMepH pacucToB (KaK no (opMynaM, TaK W M0 HOMOrpaMMmam). PaceMoTpennt
TakkKe MCPOMPHATHA NO JOKaJM3ALHH H CHHXKeHHIO BHIOPOCOB BpeAHBIX BEIIECTB
B okpyxampllyio cpeay. IIpu aHanuse pacnpefesenHs Bpelitbin BelUeCTB MeX1y
CHATEMAMH MCCTHON W OOLe0OMEeHHON BeHTHRUMH VAeNeHO RuuMaHHe KaK 3b-
(eKTHBHOCTH Pa6OTh MECTHOro OTCOCA, Tak H ONPEACHCHA WOHUCHTPAWHH Bpek-
HHX BewecTs Ha pabodyeM MecTe.

TpuBeneHsl pPeKOMEHAAUHH NO YCTPOHCTBY MeCTHHIX OTCOCOB H OUWCTKe ra-
30BLIX M TLLJIEBHX BbiOPOCOB, YIANAEMBIX OT TPyOONPOBOAOB H TEXHOJOTHUECKO-
ro 0OOPYAOBAHHA, N0 CHHMKEHHIO 3arPASHEHHI DKPYRKAOWEH CPelbl.



BBEQEHME

B atvocdepHoM Boaayxe moj AefCTBHEM BHEWIHHX M BHYTPeHHHX (aKTopoB MO-
CTOAHHO TIPOTEKAKT runponnnaunqecxne, TenJoBhie, BJIEKTPOMGTHHTHHC, XHMHYe-
ckne n $OTOXHMHUeCKMe MpoleccH, OT KOTOPHIX 3aBHCAT TeMneparypa, RaBne-
HHe, CKOPOCTD liepeMellleHHsl ¥ XHMHYeCKHfi COCTAB BO3JyXa.

Heo0xoanMocTs HaydyeHHA XHMHUECKOro cOCT2Ba  aTMocdepHOro BO3AyXa
BH3BAHA TeM, YTO, 3HAA TPHPOAHHI COCTAB €ro, Jerk0 YCTaHOBHTb NMPHCYTCTBHE
NOCTODOHHHX MpHMecell H DACCMATPHBATL HX K4K HHIPEAHEHTH, 3arpa3HAIONIHE
atMochepy.

[Mpuponuslft XxHMHYeCKHA cocTaB atMocdepHoro Bo3ayxa (B mepecuere Ha
cyxoft Boaayx) npuseseH Huxe, % (06.):

Asor, . . . . . 78,084 Kpunron. . . . . . 14.10-¢
Kuenopox . . . . 20,9476 Boaopon. . . . . . 50-10~°
Ilapy sopbt . . . 3—4 Keewow . . . . . . 87-10~¢
Apros . . . . . 0934 O30H H 1p.:

Ouokeup yrnepoma  3,14.10°7 nerom. . . . ., . 7,0-10"°
Heow . . . . . . 1,818-10-3 aamod . . . . . . 20.10°°
Teamn. . . . . . 524-10~°

AtMoctepHsifi Bo3iyx HHKOrAa He ObiBaeT aGecoMiOTHO uYHCTHIM. Obumee Ko-
JHYECTBO 3arpA3HeHHil, HaXoAAUlHXCH NOCTOAHHO B aTMoctepHom Bo3ayXe Haf
nianerof, coctapiser npumepHo 10 MaH. T, yTo 06Yyc/ODACHO KAK NPOH3BOACT-
BeHHOil AefATeNIbHOCTBIO 4Ye/JioBeKa, TAK W eCTeCTBEHHBIMH NpOUCCCaMH, H])OTeKalO-
WHMH B NpHpONe.

Enuxoft KA3cCHOHKALUK HCTOYHHKOB 3arpA3HEHHA HH B OTeyecTBeHHOH, HH B
Japybemuofl autepatype Her. MIMemoTcA npepsiokenHs  Kaaccnduumposath  no
0Tpac/eBOMY NPH3HAKy W no rpynnas npeanpuathii. Ho nanGosee nepcnexTHBHZ
KjaaccH(uKauns, npHpeaenHas Ha pHec. L1

LEctecrBentoe 3arpfisHeHHe ‘JTMOCQ}EPH NPOHCXOAHT B pea3yJjbTaTe NBIJIbHHX
O0ypb, BYJNKaHHYeCKON [AeATeNbHOCTH, JECHBIX (0KapoB H T. A.

HcToyHHKOM 3arpsisHeHMst BO3LYXQ CJHYXHT H MHPOBOH Okean. Meapuaiiine
GpuisrH BOAB, TOAHHMAfACH HaA MOBePXHOCTbIO MOPH HJH OKeaHa, N0BOJbHO OHCT-
PO HcpapAalTCA, a4 pacTBOpeHHble B HHX COJIH KaJsbllHA, MAarHU€, HaTPHUA, KaAHA
R Apyrux BellecTB nonajawnT B atMocdepy.

llpn u3BepieHHn BYAKaHOB B aTMochepy BMecTe © ra3oo6pasHHIMH MPOLYK-
TaMH spfpacbiBaeTcs Ooapluoe KONW4ecTBO nenjda. B coctaB  syJaKkaHHuecKHX
rasoe sxoast HCI, HF, NH; Cl, CO, CO; H:S n zap. B armoctepumii Boaayx
nonajgaeT Tak#e KOCMHYecKas Mbl/ib M3 MeXILIaHeTHOTO MPOCTPaHCTBA.

HexyceraedHoe 3arpsigneHse aTMocepsl NPOHCXOAMT B pe3viabrare npakrTHue-
CKOf JeATC/bHOCTH YeJslOBeKa.

Jo 70% Bcex sarps3HeHHd MPHXOAHTCH Ha MO0 aBTOMOGHJBHOTO TpaHc-
nopTa. ABTOMOGH/bHbIE BHIXJIONHbIE ra3nl NpejcTaBJAAIOT cofofi cMech NMpPUMEPHO
208 BellecTB. B HHUX coAepKaTCs YrJaeBOZOPOAM, OKCHA YT/epoja, OKCHAW a30Ta,
aabieruin, obnaisamouike pe3KHM 330aXoM H pasipamaiollHM AelicTBHEeM, H 1p.
BedenerBie HCMOJAHOro cropaHHf B JABHraTeNe ABTOMALIHHBL 4acTh YrieBOAOpO-
AOB NpeBpaillacTcs B CAXKY H B CMOJIHCTBIe BellecTaa. OCDﬁeHHO MHOro Ca¥u H
cMOn 006pasyercs TpH TeXHHYECKOH HEHCNPABHOCTH MOTOPA W B MOMEHTH, KOria
BO/HTeAb, GopcHpyd paboTy ABHraTels, yMeHbllaeT COOTHOWIeHHe BO3Ayxa H ro-
proYero, CTPEeMACH MONYYHTh TAK HasuBaeMylo «6OraTyio cMechb».

npaKTH‘IeCKH BO BCeX OTPac/ifiX NPOMbILINEHHOCTH HMEHTCA BHGPOCH Bpen-
HEX pellectd B armocdepusiil BosgyX. B armocepy wonajair  43posOlibHBE
YACTHIGW, r33000pa3Hble BeweCTBa W Naph (OKcHIBl yrnepoma, cepul, asoTa, ce-
POBOLOPOA, CepoOYraepoj. VrAEBOAODOAM, KHCJAOTH, MIeNOTH, WATDHTH, HUTPATH,
COeHeHun CRWHIA, Wede3a, DTOPA, HETPHATHO TNAXHYULE BeUmiecTsa, palwoax-
THBHEC BCLCCTBA w 40.),
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EFe3EMAOE (ROCAURIBERRR AUAY) GHEeTpERANRR

HeOpraHKYECKOR
XONTHHEHTAALHOS < BYAKRHNIN

Ooprainseckoe ‘? pacTeHs
L MopCkoE RNBOTHHE

A0DuRE

EcrecTaennog

¥paHoras pyja
PaRNGAKTHEHOE IHCRAYATAUNR PeaKTOpOB
GTOMHbE BIphiSL

TPREECAOPTRHOBER
nepepabiorka

APOH3BOACTRO IRCKTHOINBPTH
XEMKUYECKaA ¥ HedTenepepadar. ApOi.

Jarpraenesne

BO3pYXE

MeTaAAYprHYecKaR NPOtA,

BpOM. CTPORTENLHBIX METEPHINAS
fipoabiEneNHbE
"ggrﬁnmn MAKNNOCTPORTEAbHAR (TR

roprogoluagouan Npoi.

CTpOBTEABETEE

fipoees
asTouobensid
z TPRNCABPT xexeanopopoRiiui

BOANME
BOMAYWHUE

e Kb-
el glagy < KHANBHAY & HbHbIE REWH

CXNranne, rHKeHKe 0TX0A08

XHBOTHOBOAL (BO, ﬂ'll\!lﬂﬁc'ao
CeALCKOE N NECHOS
lmb:cm < ApNMEHEHIE NPORYKTOB XHMHN

AYHA CERbCROTO W Aec:
npeinge HOTO XOIRRCTE

Piuc. 1.1. KnaccudHKauHs HCTOYHHKOB 3arpA3HeHHA BOSAYXa

ATMochepHHe 3arpasHenus We WMET WHRaknx rpamull. McnuTalwe spep-
HOTO OpYXHSf B OZHOH CTpaHe BH3bIBAeT YyBeaHyeHHe PaJHOAKTHBHOIO 3apaXe-
HHS BO3AYXa B pAge APYrHX CTpan, Pacno/ioKendblX OT Hee HMa 3HAYHTEILHOM
PacCTORHHM H [aKe W2 APYroM KouTHuente. Wsmectho, 4to nbelab MOXeT nepe-
HOCHTBCA Ha pacctoande Ooace 6000 kM, AaqabHocTe pacnpocTpaHeHHA BhHGpOCOB
NPOMBILLICHIBIX (PCANPHATHA ROCTHracT cOTell KuioMetpoB. Or  3arpsisHeHHA
CTPAA4IOT HE TOJBKO CTPAHH — «NPOH3IBOAHTENH» 3IArPR3HEHHA, HO W CTPaHH-cO-
cean. Haupumep, sarpasHennuf so3ayx c repparopin CLUA Hepeako okaswpaer-
Ci Hah reppnTopneh MexcHkw, sarpsaueHun u3 OPT pacnpocTpaHslTcA Ha Tep-
putopin Hopeernu, Llpeunu, DaHnu,

HauGoaee cylwecTBeHHHIMH MCTOYHHKAMH  AOCTYMARHHA SPeAHBIX PeUlecTd
B arMocdepy 8 cebckKOM XO3AHCTBE KBJRIOTCH NP2AUPHATHR [0 OPOH3BOACTBY
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Bcex BAROB yAoOpenuk n szoxemuxatos. Kpose voTo, B ceabcknx pafionax mc-
TOYHHKAMH 3arps3HeHHs Bo3lyXa SBJAITCH MXHBOTHOBOAYECKHE M NTHUEBOAYeE-
ckHe (epMbl, NPOMBLIMIeHHBle KOMIEKCH O NPOH3BOACTBY H nepepabotke MAca,
RPCANDHATHA MO 3KCOJAYaTallHH CeJbXO3TEXHHKH, 3MePreTHYeCKHe H TeMAOocHAOBHe
ycTanoBKH. B Mectax sHawnTenbmoro conepamns CKOTA W NTHHW B arMocepy
MOFYT TOCTYMaTb M PACMpOCTPAHATBCA Ha 3HAUNTeNBHble DACCTOAHHA TAKHE Be-
iECTBA, KAaK aMMHAK, cepoBOAOPOA W JpyrHe BpeaHble ra3nl. K HCTOUHHKAM 3a-
UpAsHeHAR atMochepHOro BO3AYXa OTHOCATCA TaKMKe MOJA, HA KOTOpHe BHOCATCSH
BEICOKOTOKCHYHLIC NCCTHUHAL, M CKJajbl, B KOTOPHX OHH XPaHATCHA W MPOHCXO-
AHAT TPOTPABIHBAHHC HMH CeMSAH.

HcekyceTsennoe aarpasnenne BO3AYWIHOrO GacceAHa CyUeCTBEHHO H3MeHseT
NPHPOAHBIT COCTAB AaTMOCGCPHOrO BO3AYXa,

B peayabtate 3arpasnennst at™MocepH HIMeHFIOTCA KAHMATHUECKHe R MHK-
POKJAMMATHYCCKHe Yea0BHA. B 3arpranennoit atmocdepe cHuXKaeTcH CcosiHeuHas
TadHALHR, bliaum@n e COCTabanGwad  Jo 30%,  OpRMan palsalled - 40
15% no cpupHenuio ¢ paanausicii npn He3arpaaneanoit atmocodepe. Yabrpaduone:
TUBaA pagHauns yMedbwacres Ha 30%, a, kak u3BeCTHO, OHA XapaxTepH3yercs
QHTHOAKTEPHUHINLIM  ReficTBHeM. MukpoxanMaTHuecKHe H3MeHeHHA, NpOHCXOAR-
UHe B ropoaax H HHAYCTPHAAbHBIX LUEHTPAX, XaPAKTEPH3YIOTCA YyBeaHueHHeM
CpeaHed TeMnepaTypel Bo3gyXa na 2~-9°C, yMeHbUEHHeM BHAHMOCTH, yBeaHue-
HHEM OC3/IKOB H OGMaYHOCTH, H3IMEHEHHEM UHPRYAAUHH BO3AyXa.



T'aasa 1

NAPAMETPbI COCTOSSHMS BO3AYLLIHORA CPE/DI

1.1. HOPMMPYEMBIE NAPAMETPbI HAPY/XHOR CPERB

TemnepatTypa, BAaXHOCTD M MOARHKHOCTH BO3AYXa. [Ipn HOpPMHpOBaHHH napa-
MeTPOB BO3AYWIHON cpeibl B NOMellleHHAX HCXOAST H3 TAK HA3hlBaeMOro Anana-
30Ha JAONYCTHMHX mnapaMetpoB. [lHanasoH AonyCTHMHX TeMmuepatyp onpeaeas-
eTcA HHIXHHM JONYCTHMBIM TEMNEPAaTYPHHM yPOBHEM, CJYXKaulHM NAs pacyera
CHCTEM OTOIJIEHHA, H BEPXHHM, ofecneyHpaeMbiM cpeacTBAMH BEHTHARAIHH.

CKOPOCTB ABHIKEHHA, OTHOCHTE/NbHAA BAAXKHOCTL H 3arpA3HEHHOCTL aosnyxa

BpeAHLMH NpHMecAMH OOGBIYHO OnNpPeleNAOTCA BEPXHHM JONYCTHMHIM  YPOBHEM.

apaMerpnul BO3AYXa, COOTBETCTBYIOILHE ONTHMAJbHLIM H ONYCTHMBIM, 33aBHCAT
OT mepHoAa rofa (Ten/mfl, xoMoAHbIE H nepexoAHW?), OT TENVIOBOH HanpsaeH-
HOCTH (MO SBHOMY TenJiy) TOMELIEHAR H OT TAMECTH BHNONHAEMOR B TOMEmE-
HHH paboTH.

ITo Tenn0BOM HaMPAKEHHOCTH PasAHYAlOT ABE KaTeropHH NOMeUleHHA: nome-
HMIEHHA ¢ He3HAYHTEJNbHBIMH H36BITKAMH ABHOrO Tenda (He TPCBLIWAIIIAMA HJH
paBHbBIMH 23 BT/M® BHyTpeliero o6beMa ITOMEUIEHHR) # LIOMEMeNns HIM YHACTKH
LeXoB CO 3HAYHTEJbHLIMH W3GWTKAaMK ABHOMO Telaa (npessiwalinmy 23 Br/m?),
B npoH3BOACTBEHHBIX noOMelleHuSX BbicoTohi Oosee 6 M, o0OPYAOBAHHBIX CHCTE-
MaMH C HCKYCCTBEHHHIM NOOY&KIeHHEM HAW CHCTEMAMH KOR/HILHOHHPOBAHHA BO3-
Ayxa, yaeabHble H3OWTKH ABHOIO TeNna ONpeneanioTCA NO OTHOWEHHIO K YCJAQR-
HOMY 00bemy NoMellteHHs BhicoToRl 6 M.

Mo TaxecTsn BunoJHse¢Mme paloTH B COOTBETCTBHH ¢ OOWIHMH 3IHEpros3aTpa-
TaMH OPraHH3Ma pasrpiaHHYeHsl 1a clieayiollpe KaTerophu:

I — nerkune ¢ sweproaaTparasu po i72 Br;

1 -—~cpenneii raxecth — lla — ¢ 3ueprosaTpatamn 172—232 Br n 116 =~
c sHeprodaTpatamu 232--293 Br,

Irl — TAKEAHE ¢ 3neprosatparamu Goaee 293 Br,

JonycruMble HOPMBb TeMNepaTyphl, OTHOCHTeAbHUR BJAANIOCTH K CKOPOCTH ABH-
HKeHHA BO3JyXa B paGoued 30HC IIPOHIBOACTBEHHBIX 3AAIMA CACAYeT NPHHRMATS!
B Tenaulfi neproa roaa — no raba, 1.1 u 1.2, A48 X0N04HOTO W (lepeXOAHOro He-
puonoB — no ta6a. 1.3 (FOCT 12.1.005—76). Temneparypa Bospyxa #a nocTo-
AHHBIX pafoyYHX MecTax H BHE HX He JO/KH2 NPEBHIIATH PACYeTHyIO TeMnepa-
TPy HApYXHOTO BO3JyXa B TeNAHf{ nepHox rofla: Gonree wem na 3°C (B nome-
meHHAX ¢ H3GHTKamu fApHoro renna no 23 Br/m®) u we Gonee wem wua 5°C
(c HabuiTkamn ABHOro Tenaa Gonee 23 Br/m?).

Mpu t>25°C remnepatypa sosnyxa s pabodeit soHe roOMelieHHS na mocTo-
AHHHX  paboyYHX MecTax NpH buinofHeHHW paboOT Jerkoik w cpeameit TaAXecTH
He NOMKHA npesbmaTth ! Gosee weM wa 3°C) npn TAMeaol padore —na |°C;
BHe pabounx mect — Ha 5°C

pH Bo3feAicTBHH Ha paboTaloULAX JAYYHCTOrO Tenaa ot nphbOpoB oTonje-
HHA MK HarpeTulX noBepxHOCTed 0GOPYAOBAHHA NDPH HHTEHCHBHOCTH 00AYueHHs
Gosnee 350 Br/M? B xon04HHI W nepeXoAHWA NEPHOAE TOAA ciAedyeT NprHU-
MaTh Gonee HH3Kylo TeMnepatypy Bbosnyxa fp, °C (BMecTo HopMmpyemoi fs),
onpefenseMyi0 no gopmyne

tp = ty — ka, (1.1)

rie k — xosddulinent, 3aBackiltAll OT CKOPOCTH ABRXehHy PO3lyxa B8 woMente-
HHR vy creayomum obpasom:
ve,'Mfe . . . . . . 02 0,3 4 05 0,
B.: i o s w50 My I, 9 08 0,

e

1.0
0.6
4 — pediqnna, papan 4°C.
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Tabauya 1.1. JdonycTumbie HOPMbL Temneparyps. !, OTHOCUTEAbHOU BAAHHOCTU @
i cxopocTu Osudcenus @oadyxa v 0as padoHos ¢ pacuerHod HAPYXCHOL Temne-
parypot 25 °C u Husce

Kareropus t, °C o % v, M/c, B MOMELLEHHAX C H3GWTKAMH
paGor ABHoro renaa, Br/u®
<23 >23
1 <28 <55 npr 28 °C 0,2—0,5 0,2—0,5
Ila <28 » 0,2—0,5 0,3—0,7
116 <28 8 0,3—0,7 0,6—1,0
111 <26 <65 npu 26 °C 0,3—0,7 0,5—1,0

Tabauya 1.2. Hdonycrumvie HOpmsr Tesmneparypsl [, OTHOCUTEAbHOI BAQWHOCTU ¢
u cKkopocTu Osuderus eo3dyxa v 0AR paudoHO8 ¢ pacdeTHOU HapyxHoil Temne-
parypod svuue 25 °C

Kareropus ¢, °C, B noMeuieHusix ¢ ¢ % v, Mfc
paGot H3GHITKAMH ABHOrO TEMAA,
Br/m®
<23 >23

1 <31 <33 <50 npu 29—33 °C 0,2—0,5
Ila <31 <33 <50 npn 29—33 °C 0,5 npu 28 °C
116 <30 <32 <50 npu 29—33 °C 0,9 npu 28 °C;
1 <29 <3l <50 npn 29—33 °C 1,3 npu 28 °C

Tabauya 1.3. Hdonycrumote HOpMbL Temneparypet !, OTHOCUTEAbHON BAGHCHOCTU ¢
u ckopocru deurenun so3dyxa v 8 x0400Hbiil u nepexodubi nepuodel 20da

Kareropusa pa6or 1, °C ¢, %, He Gonee v, M/c, ne Gonee  Temneparypa Bosayxa
BHE MOCTOAHHWX pabouux
MecT

I 19—25 75 0,2 15—26
la 17—23 75 0,3 13—24
116 15—21 75 0.4 13—24
I 13—19 75 0.5 12—19

Tabauya 1.4. OnTumaasHbie HOpMbL Temneparyput [, OTHOCUTEALHOU BAQHCHOCTU @
u cxopoctu dsumcenus 8o3dyxa v 8 paboued 3oHe NPou3sodCTsEHHbIX NOMEULeHUE

Kareropus t, °C ¢ % v, M/c Kareropus L, °C 9 % v, M/c
paGor paGot
Tenabui nepuod z0da KonoOnoul u nepexodneili nepuodei zoda
I 22—25 60—40 02 I 20—23 60—40 0,2
ITa 21—23 60—40 03 lla 18—20 60—40 0,2
116 20—22  60—40 04 II6 17—19 60—40 0,3
1 18—21  60—40 0,5 0,3

11 16—18 60—40



Oninvaasiue HOPMW NAPaMETPOB BO3AYXA BHYTPH noMelleHHA ycTaBaBAHBAWT
B coome';g'rauu ¢ TpefOBAHHAMH K  YCJOBHAW npeGuiBanHa B NOMEllEHHAX
Taba. 14).

‘ B (pOM3BOACTBEHHHX TNOMElIEHHAX B TenAblfi mepHOL roaa B pafoHax
¢ ta>256°C ana pabor ?ennen TAKECTH W TaXedblX NpH TeMneparype BoO3ny-
xa #uMe nan poite.28°C (HO He Jo/iee YKA3aHHBIX) CKOPOCTh ABHIKEHHA BO3-
AyXa, npHBeleRHYK B Tala 1.4, crellyeT COOTBETCTEEHHC NOHHXKATb HJIH MOBH-
wate H3 pacuera 0,2 M/c Ha 1°C, wo ue Menmee 0.3 wm/c. Tlpu TeMnepatypax
B NOMCUIEHHH HHXKe YKa3aHHHX B TaliHue AomycKaercdA NOBWILATh OTHOCHTENb-
VIO BJ2XKHOCTL BO3NYXa M3 pactera 5% Ha 1°C, o ne Sosee ueM 10 75%.

Tlpeaebio AOMYCTHMBE XOHUEHTPALHH BPERHMX BEWECTB B BOIAYXE padoued
soun ([TJK;.). TlpesensHo ponycriMsle — XOHUEHTDAuHii  BpPeAHHX BelllecTd
B s03AyXe pabodeil 3cHb — 3TO KOHUEHTPAUHM, KOTOpLic NDH exeAHeBHOH (Kpo-
me BHXOAMHX AHefi) pa6oie B NPOJO/KEHHR 8 % HAH npu APYrofl JAHTEALHO-
cTH. HO He mpesWmalouleil 41 u B Helenio, B TeueHHe Bcero palodero craxd He
MOTYT DHOWBATE 3060/12BIHRA NAN OTK/IOHeHHH D COCTORMMH 310pORLA, obHapy-
KHBAEMBIX COBpEeMEeHRHMH MeTolaMi HCeleloBaHuil B npouecce padoTel  HAH
B OT12/eHHble CDOKH YKHIHH HACTORIMErO WJH NMOC/AEAYIOUWHX NOKOJEHRI

TpenenbHO AONYCTHMYIO KOHIEHTPAUHIO BPeAHOrO BellecTBA B BO3AyXe pabo-
wefl 30HM Ha NOCTOAHHHX pAaGOYHX MecTax nPOH3BOACTBEHHBIX NOMelleHuH,
a TaKXKe B lexax OnbiTHO-3KCMePHMEHTaNbRHX NPOH3BOACTS MNPHHAMAKT NO
IoCT 12.1.005—76.

flpepeasno nonycTHMME KOHUEHTPAUWH BDEAMBIX BellecTs B SOIRYXC HAce-
sennnix Mect (ITJAKax). TIAKuw Bpeanbix seuects B atmochepHOM  Bosayxe
HACENeHBIX MeCT — MAKCUMANbHUe KOHUEHTPAUHH, OTHeCeHHHe X Onpelenexuo-
My neprony ocpennenns (30 mun, 24 4, | mec, | roa) ¥ we OKa3HBpaiOllHe Npa
pPeraMeHTHPOBAHHOA BEPOATHOCTH HX YOABJCHHA HH NPAMOro, Hi KOCEEHHOrO
BPelHOTO BO3MeRCTBHA HA OPraHH3M 4YeOBeKa, BRAXWAH OTAANEHHHE NOCICACT:
BHR LI HacTOALlero M NOCAENYIOUIHX NMOKOAGHHH, He CHuXawllHe padorocnocaed-
HOCTH dYe/OBeKa W He yXYAXllalolilke ero CamMO4yBCTBHA.

MaKcHManbHas KpaTKOBpemeNHan (palobusi) KOHUEHTPAUHR ~- Haubonee Bbi-
coxas B3 wncaa 30-MHHYTHHX KOWUEHTpalwH, 3aperacTpupoBaHaplX B  NaHHOA
TOYKe 32 onpefeJeHHWH fePHOA HAGAONCHHA.

CpensecyTouhian KOHUEHTPAUHRA — CPEAHAA W3 AHCAD KOMLEHTPaLUHT, BLAB-
JNeHHBX B TeueHHe cyTOK HAM OTOHpaeMaa HEMPEPHBHO B TeyeHhe 24 u,

MK spexssx pelllecTs B atMocthepe HaceJeHHHX MecT NPHHHMAIOT coraac-
Ho nepednto «[lpenenbHo NOMYCTHMBIX Kouuenrtpanni (1K)  38rpASHAOUAX
peltectB B aTMocdepHOM BO34YXe HACENEHHHX MECT», YTBePMAeHHOMY | EEE T
Tocyaapcteennsim cannraphsiv spawou CCCP.

1.2. ONPEAENEHME OCHOBHBIX CBORCTE HAPYIKHOR
M BHYTPENHEA CPERb!

D1 pacyeTos KOMHueCTB BBIENAIOUAXCA BPeHBIX BellecTB W3 TeXHOAOrHHECKOro
obopyaosanna B arMochepHbifi BO3lyX HeOOXOILHMO 3HAaTh OCHOBHbE cBORCTBA
XHMHYeCKHX COeJHHeHHHl H HX cMeceil.

B Ulpunoxenww | NPHBENEHH XAPAKTEPHCTHUECKHE KOHCTAHTH HECKOAbKHX
COTeH WHCTHX Beluectd, KOTOpMe HCNOJBIYIOTCR 3aTeM AJa  pacieTa cBOHCTS
XHMHUeCKNX coeluHeHHil W MX cMecedt.

Tpn remneparype, ommuaomeics o1 20°C, naoTHOCTL KHAKOCTH PaCCIHTH-
paerca no $opmyne:

P = Pome (1.2

LB (T —Ty)
rae By — kooddiillient reMUePATYPHOTO PACIIAPEHHA, BHPAKADMAR OTHOCATE D
Hoe yBesikvenne uObeha MAARUCTH APk YBEMFCHNEN Texmepanypu wd §°C
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Kospduunest TeMnepaTypHoro paclldpenufi KaneAsHblX IKHAKOCTER Hedna-
ynutenen. Tak, AdA Boabn npu teMnepatype 10—20°C u paprennn 100 «[la

B¢ = 0,00015 1/°C. (1.9)

Ilas npakTHYeCKHX pacieToB KoJHYeCTB BPefHHLIX BelliecTB. BHISIAIOUIHXCK
H3 060OpYAOBaHHS H TPYOONPOBOAOB, MOMHO NPHHATL (ANA WKEAKOCTeMH):

Piw = Pow (i 4)
[noTHoCcTe ra3006pasibiX BellecTB H H4POB  OMPeJeNsloT N0 CAeAYIOLIHM
¢opaii_ly;|au.
OTHOCTb asa uau napa (xr/m®) npu /=0°C u py==100 g[Ta:
por = M/[22,4, (151

roe M — OoTHOCHTE/bHAR MOJMGKYANDHAR Macca Beulecrea, Krf(kr-mons): 22,4 —
o6bem | Moap rasa uaWm napa
Jina onpeneneHnA NAOTHOCTH 233 ®i# Napa npu Temmepatype [920°C w
nasnennn p7%100 «lla ucnoasavior ypaswewus Knramefipoua:
Top M_ 213p,

Pre — Por """Tpu' “ P4 2T

JIHHAMHYECKYK) BAKOCTH Ta3oB H NADOB NMpH {550 paccuuTHBawT no op-
Myne:

(1.6)

Ba ~ Ba

973 4 Sat (_T__):.a a1

T +Sat \ T,

rae Sat — xoucrauta Cateprenfia, koTopas Takke npupefeda B [Ipuaoxenuw i

Jlan pacuera AHHaMHveckoH BA3KOCTH MHAKOCTH W npH {550 °C umeror-
CAl pa3nHuHble 3aBHCHMOCTH B NpakTHYCCKHX pacdeTax AR onpene/icHHA KOJH-
4eCTRA BPeJHBIX BelllecTs, BLiAe AIOMHXCA Yepe3 HenAOTHOCTH cOelMHeHHH TpybHo-
fpoBoAOB H 00OPYAOBaHHHA, MOMKHO HCNOAL30BATH opmyny [lyaseiina:

Wea == pow/ (1 4 0,03687 -+ 0,000212/?) (18
HamenenHe NMHAMHYCCKO BA3KOCTH € M3MeHeHMeM TeMneparypsl ABARETCR

cywecTBeHHoiM Tak, ¢ yBeinueHHem Temnepatypw ot 0 ao 100°C sAzkocTs 80-
I yMeHbWwaercs B 7 pa3s

Kuvematnueckan Bu3KocTs v (M?/c) cpA3aMa ¢ AuHAMHYeCKON BH3KOCTbHIO i
COOTHOWEHHEM . ; .

v = pulp, (1L.9)

rAe | — AHHAMHUeCKaA BAIKOCTL, ITa-¢; p — MAOTHOCTD, Ki/M3.

Koabpuunent auddyann, xotopuili HeOOXOAHM 1AM PacueTOR  KOAHUCCTH
B ISJIAIOIKXCA BPCAHBIX BelleCcTR U3 Dﬁopyﬂ.ﬂﬂaﬂhﬂ. MOXHO paccuHTarn nn
caepyoielt 3aBHCHMOCTH (M2/n):

0,8
= 4 K
R (1.10)

rae Do — kosddnunent auddysun npu {=0 u p=100 xlla.
Kospduurenr auddysun upu {50 u pz%100 «Tla onpenensior ao dopuyie:

D,:D,-”f—(LY. (1.11)

rae po=100 xlMla; To=273 K; p u T — papaeHue u Temnepalypa B odoPyaona-
HHH HAHM TPYOONPOBOJIE.
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Yrofw nafitu xovbduunent auddysnu npy awodofl TeMnepatype, HCNOMBIYIOT
topmyay:

Dy == Dao[1 -+ 0,02(f — 20)]. (1.12)

YacTo HA NPAaKTHKe BCTPeNaloTCs He YHCThle BelllectBa, 3 HX cMecH Cocras cpe-

ogH B 0GOpYNOBAaHWH HAH TpyGompoBoje 3ajaetcd 8 MAcCOBBIX HAH OGbeMHbLIX

(p cAyuae rasomof HAM MAPOBOR cMeCH¥ --B MOMNbHBIX) fnosAx  Maccosme nonw
KOMNOHEHTOB MePecunThiRAT R 00BheMHblc 00 opin fe,

ny = a,/M,

e Y 0
2 (ay/My)
rae n. —Oﬁ‘beMHHe HJ/IH MOJbhHbie 00K KOMDOHeHTOB, 4; — MAacCOBHie N0H KOM-

NOHEHTOB; MI'—'OT“DCHTQJIIDHHC MOJIEKYAAPHBIE MacChl KOMMOHEHTOB.

Noia# & TpyOUNPOBOAE H (F OCOPY(Ub 4 tHi daAvdhin o sen  KEEROCTED,
IAOTHOCTE 3TOH CMCCE GRPEIEAMOT W3 BIpPadCHU

!
= 11
fou. = 3 (arlpy ) (1n

(1.13)

fae Pi m —— COOTBETCTBYIOILAN NJOTHOCTL KOMNOHEHT0B.
HHAMHYECKAA BAIKOCTH CMECH HOPMATbubly XuAKocTell ompeledserca ¥3
puipamenns (Tla-c)

!g Pew w = En; lﬂll-w. (1.15}

rae f;-— MOJbHBIE JOJIH KOMMOHEHTOB B CMecH; Y 5 — COOTBETCTBYIONNT KO3D-
(hHIHeHT QHHAMHYECKOHR BA3KOCTH

Ecau B tpyGonporosie HAM 0GOPYHAOBAHHH HAXOAHTCA cMech ra3oB WAH napo-
ra3oBO3JYUIHAS CMech, TO BHAIKOCTH FA30BHIX (Mapodbix) cweerli AOMUO BBIUHC.
AHTH Mo mpubIHKentOR dopmyae:

MCM r

Pow, 0 =TT & T (1.16)
2 (M )
rae Memr, M, — OTHOCHTesIBHBIE MAcchi CMeCH razop ¥ OTIe/LHLIX KOMMOHEHTOR;
Lemry Pur — KO3GOHUHEHTH AHHAMHYeCKOH BAIKOCTH CMecH T230B W OTAEALHEYX
KOMOOHEHTOR, § —~ 00BhEeMHBC NOJH KOMMOHEHTOR B OMECH

Mo ;= BiM, (L.17)
KuneMaTRYeckan BRIKO TS TA308° Cuecw {m”, o)
1
Vou = o, (1.18)
M Bl
1
Vew = chr)ﬂc« w“ (1.!9}

rle ¥, — KHHEMATHYeCKas BA3IKOCTb KOMMOHEHTOB ra30BOit CMeCH.
[MaoTHoCTs cMecH rasoB onpenensercd no dopmyie (wr/MS).

Peper = Eiprr, (|.20}

“Ae ii — OOBEMHBle [0NH KOMNOWEHTOB raloBofi cMecH; P - COOTBRTCTBYIOWIHE
TJTOTHOCTH KOMMNOHEHTOB

Tpu pacyeTe KOMHYeSTB BPeAHLIX BelllecTB, BBIAGNAOIEXCR O cBoboaHof
10BEPXHOCTH KHAKOCTH, HeOOXOAHMO MOMHHTb, 970 OHH COCTOAT H3 CMecH Re-
HecTs, COCTAB KOTOPHIY 3aBUCHMT OT TEMOCPATYDPh, NaBAeHHR, & rakWe 07 OOven-
10i1 (MoubHOW) A0 KAAKZOrO BellecIBA B DacTBOPE
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Haenenne rasosoft cMecH Haj pacTeopoM paBHo (kr/?):
Peu = Zpu, (1.21)

roe p;— nmapuua’nbHble NaBJAeHHA OTAEAbHHX KOMMOHeHTOR, BXOAALHX B COCTAR

CMECH.
Cornacho 33KOHY Pay.rm napuHaiabHOe JaBJeHHe KOMNoOHeHTa, BXoafllero
B cocTaB cMecH, onpenenseTcs mno dopMyae:

Pi = np;®, (1.22)

rne m; — o6beMHan NOA KOMMOHEHTa B PACTBOPE; p;* — naBjieHHe HACHIMIEHHOFO
napa pelllecTBa HalJ 4YHCTHM KOMNOHEHTOM nNPH 3ananHofl TeMmeparype.

3apucHMOCTb 14BJEHHA HACHUIEHHOTO Mapa YycToro BelllecTsBa OT TeMnepa-
TYPH OnNHCHIBAETCA YPaBHEHHAMA:

lgpe = A—B/(C +1) (1.23)

HIH
Igp»=A— BT, (1.24}

3HAYeHHA SMnHpHYecKHX KosdduunentoB A, B, C jpas 9WhCTHX BellecTs npuse-
Jenns B lMpraoxennn I.

Napunanbioe KapenHe HachilleHHBIX BOJAHHIX napoB B MAapyXHOA  cpene
onpexgenserca no GopmMyne:

Ig Ply,0 == 0,622+ 7,5¢/(238 4- 1), (1.25)

rae { — TeMmeparypa Hapysuof cpenn, °C.
Napusnanbhoe AaBAeHHe BOASHHX MapoB NPH 3afaHHON BAAMHOCTH HapyX-
HOM cpens onpemenserca no gopmyae (MM pr. c1):

pH’O = P"H,O‘P- (1926)

rie @ ~— 8aaXKHocTs Hapyxuoft cpexn, %.
Hmesn o6beMHMBIi HAW MaccoBHA COCTAB CMeCh p 060PYAOBAHHE H AaHHHE
0 AaBJeHHH HACHIEHHHX NapoB BellleCTB, COCTABAAIOWMX cMech, MOXHO onpe-
AeNHTb KONHYeCTBEHHMH cocTap razoBOfl CMecH M3y noBepXHOCTBIO  JKHAKOCTH.
Has 310r0 KOHUEHTPAUHIO HACHIUUEHHBIX NApoB, BlipaMeHHYI B eQHHALAX AaB-
JieHHsA, MOXKHO NepecyHTaTh B 06beMHYI0 KOHUEHTPauHio (C, mr/mM®) no caeayio-
et dopumye:
16pH;M; - 1000

=273 +1)133,3'

rae p¥ — NaBjeHHe HAchilleHHBX NAapOB BeWlecTBa Hag THCTHIM KOMNOHEHTOM
npk 3anannchk temneparype f, Ia; M;— OTHOCHTeabHAR MOJNEKYARPHAR Macca
NaHHOrO BellecTaa.

Tlpa remneparype 20°C dopmyaa NpHHHMACT clenymoOURH BHA:

Ciao = 0,4096p,* M, (1.28)

Huxe npnsesenst npuseps pacyera (1.1—I1.4) napametpos cpean B mpo-
H3BOACTBEHHOM OOMeUleHHH, B TpyfonpoBojax H CGOPYHOBAHHM.

C; (1.27)

1.3, NPUMEPHI PACHETA OCHOBHBIX NAPAMETPOB CPEfbI

Mprmep L1 Onpesennts napaMerpul cpedsl B NPOKIBOACTBEHHOM NOMelICHHH.
HcxoOnvie Oanwbie: BAAKHOCTD B MOMEMEHAH (==60%; KOMUEHTPAUWA AM-
xjnopatasa 8 BO3AYXe Crp=35 Mr/M? TeMneparypa {=16°C; pasnenne cpean
B=1013 «lla.
Pewesye, OTHOCHTeIRHNE  MOJeKYISPHEE MaccH COCTABASIOWHX cpenn:
My=28,96; My, 0=18015 Mg=9897.
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Hafsieniie WachiilleHHbix BOASHHX MAPOB & BO3AYXe NPOH3BOACTBEHHOrO mHO-
MellleRRR:

,5-
Ig p,0 = 0,622+ AR

238 4-¢ '
? 5- ]6

0= 12,4 MM pT. CT., uaum 16563 Ma.

Jasnenné BOARHBIX napos fMpH 3a1aHHON BNAXKHOCTH B TNOMEWEHHH:

PHL0 = PUHa0%;
1653- 20__ 992 IT.
PHLO = 100 A

[Tapunadssoe Zapaenue npuMecH (AHXAOpSTaHa):

Cy (237 1) 133,83

Pr= M 161000 ¢

(2734 16) 5-133,3
PR=""9g.07-16-1000

= 0,12 Ma.

Mapunanbioe jap/eHHe OCHOBHOTO KOMMOHEHYa WapyMKHOH cpeld — Bosjyxa:
ps=B—Zp; ps=101325— (992 4 0,12) ~ 100333 Ma.
OGbeMHbe JOAH COCTaBAAIOWHX HAPYMKHYO cpedy:
ir= pu/B; i = 100333/10] 325 = 0,9902;
iny o = 993/101 325 = 0,00979; iz = 0,12/101 325 = 0,000 01.
KOHIEHTPALHA COCTABAKIOMWHX HAPYHKHOA CPelu, Mr/m3:

16p; M;- 1000
(273 +1) 133,3’

16-100333-28,96- 1000
Gy (273 + 16) 133,3 e 1308 800}

16-992-18,015- 1000
CHo =573 1 16) 133,35 — 1%
16-0,12-98,97-1000

A="@73116) 1333 — 0

Cy=

TMpoussenenne fip; AMA rasoBbIX COCTABAAIOMIHY Hapymuoft cpeast, Mr/M® (xr/m®):
fapo = 1206 800 (1,207);
IHgOPH0 = 7422 (0,0074);
iapa =5 (0,000005).
[aoTHOCTL HAPYMKHOH Cpenbi:
. Pew = Bhips
Peu= 1,207 =k 0,0074 == 0,000005 = §,214 xrjme,

2=289 7



LlEnaMAdecKas BA3KOeTh rasopulx cotrapidiomtiz npe =0°C (cm. [ipmiese-
uue 1), Ta-c:

o = 171-1072;  pgp,0 == 82-10"%;  pigp = 611072,
Koncraurta Catepaenna (odm. Npunoxense 1):
Satg = 107; Salp,o = 673; Satg == 524.
JuHaMRuecKas BA3KOCTh ra3oBblix coCTasasiomux apu f=[6°C, [la.c:
273 - Sat (_1_‘_)1,&‘
Mo "7 St (273
273 4- 107 (239 16
— =3 1072
(273 + 16) +107 273) W10
273+ 673 (289 )n -
289 - 673 (273 Bl 105
273 - 524 ( 289 )x.s
289 - 524 ( 273

P =

Hp = 171 '10‘1
!,leo = 82 IO‘

pg= 61107 =64,6:1077,
OTHOCKTebHAA MOJIeKYAfpHAaA Macca cMeCH Ta30B Hapynmoﬁ [VALHIH
Mey = E!IMI:
Men = 28,96-0,9902 4 0,00979-18,015 + 0,000001-98,97 = 28,85,
I.ll‘ll!aumecxaﬂ BA3KOCTL CMeCH ra3oB Hapy}lﬂlOﬁ cpenpt:

Alu .
Poae = 3 fiiM:E H

Mew = 576902- 98,96 0.009728-'1?,015 0,000001 -08,97 — 176,25-107% Mla-c.
77,3810 + T 87,365.1007 T 64,6.10°7
KuHemaTHyeckas BASKOCTh CMECH IasoB HAPYXKHOI cpein:
Ven = Wem/ Pews
176,25-10°7
1,214

Vg =2 = 145,18-10°7 m?/c,

Kosthuunents: AadPysns KOMRNOHeHTOB uapyxuod cpeiw npu (=0°C u p=
=101 308 ITa, m2fu:

0,8
Dy =—7=x .‘/M =—==.0,36; Dognm-o,:iﬁzﬂ,%%;
Dory0 = MVJS ==""0,36 = 0,0679;
0.8

= 0,0989 M3 /4.,
Don = J755g7 0130 = 0,0289

Kosdpuunenrsl aupdysnn sOMIoHenTos Hapyxhofi cpeaul npu i=16°C u p=
=B=2101 325 Ila, m*/u:

1]



R
D,~D,,(—T-) 01 308,

\ 273 p
e (L) 22 o
Ditgo = 0,0679 ( 2732;; '6)? :g: ggf =0,0761;
Dy = 0,0289 ( 2732;'3 L )2 :g: gg: = 0,0324.

Mpumep 12. Onpeneantis nmapameTpl BHYTpedwel cpeiy (KARKOCTh723)
B 06OpYAOBaHHN

Hexodunie dannme. Jlasaenne wuapyxkuoii cpenm B=1013256 Ila  Cocrab
AHakoct B odopyaosannn |Y% (macc)]. sona 40, ax=04; Genson 30, as=03;
auxaopatan 30, ax=03 Temneparypa KuakocTh W rasosoil ¢peant B obopyroBa-
aup {=40°C. Tasopan cpena B 060pyAOBAHHH — BO3AYX C NPAMCCbI0 AMMHaKa.
Baaguocts  Boziyxa ¢=50% Kouwucnrpauns ammnaka B Bo3ayxe Cwp,=

=10 mr/M® HaduiTounoe AaBjciie B oO0OpYAOBAHHM puic= 101325 [Ma.
Penjenue. OTHOCHTEILHBIC MOACKYAAPHBIe MAacchl COCTABARIOWMX  ras’oBod

cpeant:
Muo = 18,015, Mg=78,10; My;=98,97; M,=28,95; Myy,=1731.
Monsppie 1004 COCTARMAIOULHY MW IAROCTH'
e uy/M;
2 (a/My°
N 0,4/18,025
PO = 074 /18,015 -+ 0,3/78.1 1 0,3/98,97
- 0,3/78, 1
0,4/18,015 .}-0,3/78,1 -- 0,3/98,97
o 0,3/98,97
2 0,4/18,015 - 0,3/78,1 -+ 0,3/98,97

M3 Ilpunomennn | Haxomum sMnuphueckHe koadpduuments A, B, € pan
KaMJOro KOMNOHEHTA CMECH MMAKOCTH:

=0,7637;

= 0,1321;

=0,1042.

Bofa — A = 7,9608; B = 1678; C = 230;
Genson — A = 6,912; B = 1214,6; C = 221,2;
aHxpopatan — A = 7,184; B = 1358,5; C = 232

Hapunanbuoe JdaBneHHe HACHICHHWX MNapoB KOMMNOHCHTOBR Han YHCTHIMH
JKHIKHMH BellecTBamMu (MM pT. CT.):

lgp*=A—BJ(C+1):

1g pPu,0 = 7,9608 — 1678/(230 + 40) — 1,7460, pyy,0 = 56,7 uau 7541,1 Ila;
lg pa* = 6,912 — 1214,6/(221,2 + 40) = 2,262, pa" = 182,56 wan 24272,5 Ma;

lg p" = 7,184 — 1358,5/(233 4 40) = 2,190, p," = 155 nan 20615 ITa.

l’fapuua.wbnoe JlapdeHie 1apos KOMIIOHEHTOB HAJ CMeChio KIJAKOCTH, Ma:

o= mpe
P, Ha0 — T541,1:0,7637 —~ 5759, 14; py ¢ = 24272,5-0,1321 = 3206,4;
D = 20615-0,1042 = 2]48,0,



JlaBneiiie nacHwelifus BOAAHWX NapoB B rasosofi cpene:
Ig phy,0 = 0,622+ 7,5¢/ (238 + 1) ;
1ngH‘or=0,622»|-7.540/(238-% 40) == 1,7011;
PPHy0 = 50,2 MM pr. eT., nau 6676,6 Ma.
Hapaenne BOASHLIX NAPOB B ra30BOH cpele NPH 3a4aHHOR BAAKHOCTE:
PHyO = P'1,09:
pH,0 = 50,2:0,5 = 25,1 wm pr. cv., Ham 3338 [a.
TMoanoe napaeHHe cpedbl & 0BOPYALBAHKA!
Puasc = Puso + B = 101 325 4 101 325 = 202 650 Tla.
TMapunaneHoe AaBfeHHE NPHMECH (AMMHAKS) B re3peoll ¢ase
€y (287+4-1)133,3
Pr= T om0
10 (237 + 40) 133,3
PNHy = 161000 17,31

BoamoXuse napunaisHbie NaBJeHHA KOMIOHEHTOP rasOBOA CMeCH Hal ¥

KOCThI0 mpuBefaens B Taba. 1.5,
[MapunansHOe naBfieHHe OCHOBHOMO FAa3CROr0 KOMNOHEHTAa — BO3AYXa:

pa = 202 650 — (5759 + 3206 + 2148 + 1,503) = 191535,5 Ia.
OfveMHBIe A0AH Fa30BblXx COCTABJAIOLLHA:
i = Pi/Psse;  itigo — 5759/202 650 == 0,028;
is = 3206/202 650 = 0,0158; 1; = 2148/202 650 = 0,0106;
iNgy == 1,503/202 650 == 0,000007; i, = 191 535/202 650 = 0,9451.
KOHUEHTPaUHH COCTABAAIOIHX rajoBoil cMecH, Mr/m3
_16p;M;-1000
{7 (287 +¢) 133,38’
16-5759- 18,015 1000

= 1,503 ITa.

Chi0 =537 1 40) 13,3 = 20BT0;
16-3206,4-78, 10 - 1000

T T T
6 2148 98,97 1000

L T

(237 4 40) 133,3
16-191535,5 28,96 1000
(237 | 40) 133,3

Tponsnenenne iip; ANA COCTARIAIOMIKX ra3psoil cMech, Mr/m3 (kr/md):
i,0PH,0 = 39876 (0,0398); 16p6 — 96 258 (0,0963);
igpg — 81710 (0,0817); iNtgPNEg — 10 (0,00001);
s = 2131918 (2,1319).
ITA0THOTE ra30Boh cpel # O6OPY/AOBAHHH"
pew = Ziip,,

Peiw = 0,0398 4 0,0963 4 0,0817 + 0,00001 + 2,1319 =~ 2,35 xkr/m*,

=2 131 918,

CNH. =10; Cp=



Tabauya 1.5. Bosmoacnsie napyuarsnbie GasAeRUR KOMRONENTO8 HAO WUOKOCTHIO

Haumenonarne Mapusanbube NaBIEHER KOMOOHEHTOB Bo3ssoxunoe napuxanbHoe
Aapienue
AOCTYNHBLIHX HI B neplounuhuw
HKUAKOCTH rasosoll cpene

Bona Px H,0 = 5759 PH,0 = 3338 PH,0 = 5759

BeHaon Pxs = 3206,4 ps =20 pe = 32064

Juxnopstax P = 2148 pp =20 pn = 2148

AmmuaK Pxnn, =0 P, = 1,503 pnu, = 1,503

JldHamu9eckan BASKOCTb COCTABJARIONIHX Ta30BOK cMech npu (=0 (cm. Tlp-

noxenne 1), [a-c:
PoHg0 = 82-1077;  pog —=T70-10°7;  pgg == 61-1077;
poa= 171 1077 ponpg == 93 1077,
Kouerantn Catepaenaa (cm. Ipunoxenne I):

Saty,0 = 673; Satg = 380; Saty = 524; SatNH' =503; Saty = 107.

JHnaMAyecKkas BASKOCTb COCTaBJAIOMIHX ra3oBofi cmecH npu =40°C, IMa-c:

273+ ot L)"" .
M St (273 Poi

b0 = 82:1077 27:1336;3673( 2732'7240 )m = 96,58.1072
o= T :ria27 —3 :—0 i—wsao( 2722;; - )‘»‘ = 80971077

e 1711077 213 107 (273+40

273+ 40 + 107\ 273
OrnocHTeNbHAS MOJIGKYNAPhaA Macca cumech ralos B 060[’}711033!53!1:
Mcu W.Zi;'Mﬂ
Mcw = 0,028-18,015 + 0,0158-78,1 4 0,0106-98,97 4~
+ 0,9451-28,96 4+ 0,000007- 17,31 = 30,17,

JlHHaMHYecKan BASKOCTb CMECH rasop B 06opynOBaHHK;

16
) = 189,9- 1077,

Mgy
Al SR
L 30,17
Pew =5 028-18.015  0,0168 78,1 0,0106.98,97
96,58 100 T 800100 T T3 0°"

30,17 B
0OI5T 36060 000007 17 3T = 168.26 1071 IMa «.
+ 85,9107 T " 100.1.10°%
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KiueMmaTHueCcKad BAIKOCTb CMecH rasos 8 00OpYyZOBAHHH:
Veu = Il-ca-!l)cu
Veu=168,26.10-"/2,35 = 71,6.10=7 wu’fe,

Koabduunents anddysHu KOMNOHEHTOB ra3oBoil CMeCH B 0060PYNOBaHHE npH
t=0°C u p=101 308 Na, v/

— _(}_’8_ . 3.
Do = 3757 0%
D, . T 0,36 = 0,0679;
QH.,:O = 18,0'5 y = ; T
0,8
Yt = —T——— = 0,0326;
Dys 7510 0,36 = 0,0326
Bx 2= -i%z--o,asmo,ozesg;
0,8
= 10,36 = 0,0692;
Dynni, T 0,36 = 0,0692
8 0 36— 00535
Djp = Vs o5 -0,36 = 0,0535,
Kosdduumenr n.mp:gyami KOMINOHENTDR raioson CMecd B ofopyAoaainn npw
t=40°C 1 p=202650 Ma, «?/u:
T \& 101308
Hars Do(??&l) r
273 -4 40\ 101 308
= s | e = () (1446
Duyo 0’0679( 273 ) 202650 '
273 - 40 \a 101 308
Dg — 0,032 —0,0214;
9 (=53 ) 202 650 :
273 4- 40 \» 101 308
= = (,0190;
Da 0'0289( 273 ) 202650 ~ 00!
273 - 40 \2 101 308
= = 4552
Dnity 0'0692( 273 ) a6 04553
[ 273 4- 40 \= 101 308
= ".;0, .
D, 0,0535( oo ) w0265 = 0!

Mpumep 1.3. Onpepennts mapaMerpu BuyTPeRHed cpenul 8 TPt ompoBo-
A€, TPAHCMOPTHPYIOLLEM ras0BYI) CMeCh.

Hcxoduste dannste. JlaBneHne Hapgs)l{ﬂofi cpeant B=101325 [la; cocran cme-
cH, % (macc.): somopon 58,9, au,=0,089; okcux yraepoaa 7,1, aco=0,071; se-
TaH 34, @cu,=034. TemnepaTypa rasopofi cmecH t=50°C, Hs6uiroynoe aasfe-
HHe B TpyGonpoBone pusc=101325 Ila.

Pewenue. OTHOCHTENbHUE MONEKYNAPHHE MaCCH  COCTABARWUIMY  T230BOR
eMech: Mu,=2,0; Mco=280; Mcn‘==lﬁ,0.
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O6beMHEe NOAH COCTAB/AAIONIHX raloBofi cMecH:

= UM,
T X ayMp’
0,589/2
"ta = "5 589/2 1-0,071/28 1-0,34/16 = 0.925;
0,34/16 .
nCH£ b 0,3]9 ’“—'—'30,05(),
0,071/28
oo = o 31'{3-‘ = 0,009.

ARCOMOTHO RABACHNe TA30BON CMecH B TpyGONpOBOXde:
Pace = B 4+ pusss Pacc = 101 325 4 101 325 = 202 650 ITa.
[MapunansHoe AaBleHHe COCTABARIOMMX ra3osoif cMecH, [Ma:
Pi —= NiPade, pH,T-‘QO2650‘0.925'.:= 187 451;

pconQOQGm-O_.OOQ-.—_- 1824; pc"en—20‘2650-0.066== 13 745
KoHlleHTpalHn CCCTABJNIOWAY TA30BON CMecH, Mr/mM3:

16pM;1000

T (273 4-1) 133,83
16-187 151 -2-1000

Cpty =

=7 rem 1w, T
16- 1821-28.1000
e R R = L. R r ¢ H
oo T35 1 50) 133.3 B9
16-13 745-16 1000
Cofy s~

: = 81724,
{273 +- 50) 133,3 8172

Tpoussenenue i;p; ANA COCTAaBAAOWNX Fa30RON CMecH, MI/M® (Kr/m?):
iH,0H,0 = 139317 (0,1393);  icopco = 18979 (0,0189);
ich,Pon, == 81 724 (0,0817),
flnoTHOCTL Ta30BOA cMecH B TPyGonponoae

Pen = E e
Pew = 0,1393 + 0,0189 -4 0,0817 = 0,24 xr/m®,

[HHaMH4ecKas BA3KoCTh cocTaBAmomHX rasopoii cmecu npu 1=0°C n p=
=101 308 1a, Ma-c:

Potig = 4.9-10%  poco = 17,15:107%; gy, = 10,29-1078,
Koncrauts Carepaenpa:
SatH, = -—528; Sat(:() = ] lﬁ; SﬂtcH‘ = |18,

OruamMuYeckas BA3KOCTb COCTaBJAAOUWMX rasoBoil cmecH npu f=50°C, Ma.c:

oma4 Sat(l)l-'_
Pe=W T sat \273) °



273 - (—528) (273 & 50)1-' i
- A -8 . =7,B4‘10 ﬂ;
BHy = 4,910 e (o8 273

273 4116 (273450 )l.e )

= -10-¢ =20-10"¢:
pembiRoatl 273+50+us( 273 S

2734 118 [ 273450 \18
- 1078 -y ~8
g =itk 273+5o+us( 273 ) bk

OTHOCHTEIBHAA MOJeKyAApHas MacCa cMecH ra3os B TpyGonposoge:
M., = ZiM;;
M., = 0,925-2 + 0,009-28 4 0,066-16 = 3,2.

IlnnamMuyeckas BA3KOCTh cMecu rasos B TpyGonposose:
4 M,
Pew = Mex / 2 L

Prow 0,925-2/(7,84-107¢) + 0,009-%](20- 107%) 4 0,006-16/(107¢-12) -
=9,51-10"% [Ta-c.
KuHeMATHYECKaR BA3KOCTL CMECH rasos B TpyGonpomoae
Vew = BenfPen

,51.107¢
velz—gjo'?:-]— = 39,61-107¢ s3/c.

Koappuunentu anddyaun cocrasnaomux rasosodt cmecH npH (=0°C u p=
= 101 308 ITa, s®/u:

0,8 0,8
Dy= —7=-0,36; Das, = 7 10,36 = 0,204;
0,8
Docos—-l/—é_-e-«o,ws:;o,%“:

0,8
Ducat, =~ 0,38 = 0,072,

Kosdduumentu mld)d)yami COCTAaBAAIOMWAX razosoii cmecH npu {=50°C n p==
=202 650 ITa, m?fu:

B (;3): :mpaoc_
DH,=0,204(2732;:50 )’ ;3;53;3 =0,143;
Doo==0,054( 27327';50)' ;‘:;6323 = 0,038;
o= B o

NMpumep 1.4. Onpenenurs napaMerpsl cpeAn HajA OTKPHTOR mOBepx-
HOCTBIO MHAKOCTH B HapyMHOR cpefe.
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Hcxo0note dannvie, Jlabnenue napymuoit cpean B=101325 ITa. Cocras
muakoerd, % (Macc): soaa 40, an,0=0,4; Genson 30, as=0,3; anxnopstan 30,
1;=03. Temnepatypa ®uaxoctn ¢=40°C, Haé:ymnan cpefa — BO3AYX ¢ NpH-
Mechbr nnmoq_srana. Baaxuoctb BO3AYXa g= 0% KOHHEHTF&ILIM AHXJop3TaHa
C=5 Mr/m3. Temmepatypa moaayxa ¢=16°C.

Pewenue. OTHOCHTeNbHHe MoJeK JAAPHBE MacCch  COCTABJAAMIIMX CPeAH:
My go=18,02; Me=T78,1; M;=98,97; M,=2896.

MosbHBe ROMH COCTABARIOWAX KOMNOHEHTOB HHAKOCTH:

oMy

E(ﬂfIMﬂ ;
0,4/18,02

0,4/18 02+ 0,3/78,1 - 0,3/98,97
0,3/78,1

= 0,4/18,02+ 0,3/78,1 1+ 0,3/98,97

. 0,3/98,97

"~ 0,4/18,02 4 0,3/78,1 4 0,3/98,17

g ==

AH0 = =0,7637;

ng =0,1321;

ng =0,1042,

Ha TIpuaoxkenns 1 naxoauM sMmnupHueckhe Kodpbuuments A, B, C nna Kax-
JI0r0 KOMMOHEHTa CMeCcH:

BoAA A = 79608: B = 1678; C = 230;
GeHson A =6912; B = 12146; C = 221,2;
LHXJIOPITaH A =7,184; B = 1358,5; C = 232.

[Mapunanbhoe NaBjAEHHE HACHIUEHHHIX NAapOB KOMMOHEHTOB HAI HHCTHMH KHIKH-
MH BeulecTBaMH:
lgpt=A—B/(C+1);

1g PP 0 = 7,9608 — 1678/(230 +- 40) = 1,746; PPn,0 = 56,7 MM pT. CT.,
i 7541,1 Ma;

g ps* = 6,912 — 1214,6/(921,2 + 40) = 2,262;

pe* = 1825 Mm pr. cT., Ham 242725 Ila;

Ig px* = 7,184 — 1358,5/(932 4+ 40) = 2,190;

pg* = 155 mm pr. c1., mag 20615 [Ta.

MMapunanbioe AaBieHHe Napos KOMNOHEHTOB Haj CMEchIO XUAKOCTell:
Pi=np%;  puo = 7541,1.0,7637 = 5759, 14 Ma;
po = 24272,5.0,1321 = 3206,4 IMa; pg = 20615-0,1042 = 21 480 Ila.
Uapnuanbuoe laBjieHre OCHOBHOr0O rasoBOro KOMMOHEHTA - BOSAYXA:
ps = 101 325 — (5759,14 <4 3206,4 4+ 2148,0) = 90 210 [la.
OMEMHHG AONK rasoBblix COCTABJAAKWIHX Haj XHAKOCTHIO!
é = pilPacc;
fH0 = 5759, 14/101 325 = 0,0568; is = 3206,4/101 325 = 0,0316;
in = 2048,04/101 325 = 0,0212; i, = 90210/101 325 = 0,3903.
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KOHERHTPALHH COCTABARIILEX Ta30BOf CMeCH HAZ MMAKOCTBIO, MIfMY:
C. oo 1BPM;1000
P (2134 1)133,3 "

16-5759, 14-18,015-1000

C = = = H

e (273 1 30) 133.3 % 878
16-3206,4-78, 10- 1000

Cg = = H

6= ot 40) 1333 08
16-2148,04-98,97- 1000

A= T o a0 1333 oL T0:

7 “‘ L .‘:‘.
€, MBI BG 1000 _

(273 4- 40) 133,3
?p?u?;aeneuue Lip; ANA COCTABAAIOWIHX ra30oBofi CMECH Hajl MHAKOCTBIO, I/ /M3
Kir/u®)
{H,0PH,0 == 39 876 (0,0398); i6p6 = 96 258 (0,0963);
iapa = 81710 (0,0817); isps = 997 000 (0,997).

IMnorocTs rasosoft ¢MECH Had KHAKOCTBIO:
Pen = Ehpr.
pex = (0,0398 4 0,0963 -+ 0,0817 4 0,997)10~* = 1,215 xr/m%
Aunamuyeckas BAIKOCTL COCTABJAIOUIHX ra3oBod CMECH Hal XKHAKOCTBIO NpH
t=0°C (cm. [Tpunoxenne 1), INa-c:
WoHe0 = 82:107%;  pog=70-1077;
Mup = 61-10-7; Poe = 171.10=7
Koncrantt Cartepaensa (cm. INpuaoxedne 1):
Saty,( == 673; Satg = 380; Sat, = 524; Sat, = 107,

JIHHaMHYecKas BA3KOCTb COCTABAKIOIIHX ra3oBOl CMecH Haj MUAKOCTHIO Rpx
t==40°C, Ila.c:

273 4 Sat (273+:)1.5_
Me=Wo o731y + Sat\ 273 '
2734673 (.?ﬂ

313 -+ 673 \ 273
273 4+ 380 /313 \8
B T P s e LR g 1077
g == 70-10 3,3_}_380(273) 80,97-10°7;
273+ 524 / 313\
s e [ ——— = N e 1
313 + 524 (2?3) 7,30-107%;
273 4 107 (318
3:3+m?(273

1'!
PH4O = 82.1077 ) = 96,58-10°%;

g = 61-10~".

L8
pa= 171-1072 ) = 189,93-1077,

OTHOCHTe AbHAR MOJICKYASPHAS MaCCa CMECH ras’os Haj KHIAKOCTBIO:
Mew = ZiiMy;
Mew = 0,0568-18,0154 0,0316-78,1 + 0,0212.98,97 4 0,8903.28,96 = 31,37,

eLl



JiukaMiueckas BASKOCTL CMECH radoB HaX KAKOCThIO (B Tla-¢):

e Mo
Pow = X (My/py)
_ 31,37
Mom = =5 0568 18,015/ (96,58-1077) -j- 0,0316-78,1/(80,97-10°7) 4

31,37
<4 0,0212 98,97/(71,30-10°7) - 0,8903-28,96/(189,93-10-7)
KHHEMHT“‘!QQKU“ BAIKOCTL CMECH rasoB Hajl XKHAKOCTbLIO,
Ve = o/ Pews
Vew = 160-1077/1,215 = 131,7-10~7 m?/fe,

Kospduunent AHPGY3HH KOMNONEHTOB rasoBOH CMeCH HAA MHAKOCTHIO NPH
t=0°C u p=101 308 [la, m*/u:

= 160. IO""' l'la-c.

0,8
DUHgO— _V— 0 36

_ 08
DﬂH,O 18 015 -0, 36 = 0 0679

Dys = V78 =-0,36 = 0,0326;

0,8

Deg = 750,36 = 0,0289;
0,8

Do V28,9 Byt

Kosbduutent AHGGY3HH KOMNOHEHTOB Ta3oBoii CMECH HAA KHAKOCTHIO npH
t=40°C u p=101 324 Ila, m?2/u:

2 101 308
Dy = s—
e= D (273) P

Ds =0,0326( 273'2;:40)' ig: gg: = 0,0430;
DA=0,0289(2732:‘;40)' :g: 2022 0,0383;
Da=o.0535(27327': 40:’ :3:2:: 0,0705,
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I'sasa 2

PACYET KONMUYECTBA BPE1HbIX BELLECTS,
NOCTYNAIOLMX B BO3AYX

M3 FA30BOTro M XMAKOCTHOTO OBBEMA
TPYEONPOBOAOB H OEOPYAOBAHHMA

2.1, ®HUIHKO-XHMMHYECKME OCHOBBI M METOALI ONPEAENEHWMA

KOMMYECTBA BPERHbLIX BELLECTE, NOCTYMNAIOWIMX B HAPYIHYIO
CPERY

Moctynedde BpeaHHX BelleCTB B HapykHylo cpedy (B BO3AYX) MOKeT OHTb
BH3BAHO CAEAYIOUIHMH (HIUKO-XHMHUECKHMH NpOUECCAMH' HCTeYeHHeM BCACNCT-
BHe D43HOCTH [aBJeHHA B 0GOPYAOBAHHH H HapyXKHOH cpeabl, TypOYACHTHHIM
H MOJeKYNAPHHM NepeHocoM B pesy/ibTaTe Pa3HOCTH NAPUHAAbHBIX AaBleHKH,
NpH HEMOJHOM CXKHTAHHH Pa3/HYHBX BHAOB TONJHMBA, MPH MeXaHHyecKof 00pa-
6OTKe, NpH XHMHYECKHX peakUUsX H Ap

Ko/HyecTBO BHIENAIOUHXCA BelICTB B 3aBHCHMOCTH OT NOcTaBJeHHOH 3aja-
yH W TpeGyeMol CTemeHH TOYHOCTH MOMKHO ONpeAeAdTb, HCXOAH H3  yAeJbHBIX
nokasartenefl H ra3opo3aylHLIX 6anancos, a rakKxke pacyeToM.

MeToa onpenesieHHs KOJAHYECTBA BLIJEAAIOLIHXCA BPEAALIX BelleCTs, HCXOaA
M3 yAeAbHHX NokasaTesiefl (Ha eAHHHUY nNPOAYKUHH pacxolyemoro Marepuana
HIAH CHiPbA H AP ), HMeeT OTPAHHYCHHOE MpHMeHcHHe, YTO O6ycioBAeHO:

OTCYTCTBHEM .lOCTATOYHO AOCTOBCPHMX CTATHCTHUECKHX JAHHHIX O KOJMHECT-
BeHHOM H Ka4YeCTBEHHOM cOC1aBe ra3oBbix BHGPOCOB H 3arpA3HeHHA npoMHIlLIeH-
HOM NJOWANKK H MPHMHKAIOUIEX K HeR HAacejJeHHHX MECT, OTCYTCTBHE TaKHX
A2HHBIX OOBACHAECTCH NpeXae BCEro TPYAOeMKOCTbIO fPOBCAeHHA H 00paboTKH
pe3ynbTATOB 3amepa;

MajsM CPOKoM JeifcTBHA YACAbHWX mNOKasaTeded, MOCKOAbKY H3MEHAITCR
KOJIH4eCTBO H COCTAB ra30BbHX BLIGpoCcOB npH 33aMeHe HOMEHK/aTYpW BbilyCKae-
MOH MPOAYKUHH HJAH TeXHOJOTHH ee NPOH3BOACTBA, 2 TAKKe BCAeACTBHE HECOH3-
MEPHMOCTH BPEMEHH BHINYCKd HEKOTOPHX BHAOB  NPOAYKUHH K onpeleleHHs
yaeAbHHIX nOKa3atejefi BuHOPOCOB;

HeBO3MOKOCTBIO ONpeje/ieHHA KOAHYecTBAa BHIAAAWIIHXCA BpefHBX Be-
lleCTB 34 eJMHHUY BpeMenn (B r/c), 4To HeoGXOMHMO [/IR pacyeToB MpeAeabio
IONycTHMBIX HIH BpeMeHHO coraucoBauubix puOpocos [B waw BCB (FOCT
1723 02—78. «Oxpana npupoaul. AtMocepa. [lpaBHaa yCTaHOBACHHS AOMYCTH-
MEX BHGPOCOB BpeNHBIX BEUlECTB HPOMBIULICKRBIMH NPCANDHATHAMH») HA OCHO-
BaHHH YAeAbHbIX foxazaTtesell. KpoMme TOro, MeTol He OTpaxaer RHHAMHKY
nocTyn/eHusi BPeAHBLIX BelleCTB B TeYeHHe rojaa, CYTOK, CMeHH, vyaca, d@ TaKXe
He faeT BOIMOMHOCTH OLCHHTb BbHIGPOCH OT E/IHHHYHOrO TEXHOJOrHdeckoro o6o-
PyNOBaHHS 3TOT MeTol UedecOO6paseH NMPH OPHeHTHPOBOYHOM (Ha roa) mporHo-
3HpOBaHHH BHIOGpOCOB BpEAHBIX BelleCTR B arMocepHHii BO3AyX hAH NpPH J0ATO-
CPOYHOM N2HHPOBAKHH MEPONPHATRA N0 OXpave OKPyXKawuled cpeln (Ha 5—15
n Gonee JeT).

MeToa oOnpefefeHHA KOAHYeCTHA BHOPOCUB BpPeAHbIY  BeinecTs, WCAOAA W3
ra30BO3AYIIHHX 6anaHCOB NOMELEHHA, RBAACTCR  OCHUBIWM  npH  APOBCACHHH
HHBEHTapH3allAl HCTOYHHKOB BHIOGPOCOB Bpejlitix BCIRCCTB ® atMocdepillii Bo3-
AyX BO MHOPHX OTPAacafXx ApoMUULicHRGCTH TIpindchiciic MeTOAs BOIMOANO NpH
HAAMYHH JOCTATOYHOPG KOJAHYECTBZ CTATHCTHYECKHX JAAHHMAY 00 obbemas BLIAXK-
HOro, APHTOYHOTO W PCUHPKYAAUHOHNOTG BO3AY\H, @ Tikke » COCTABC B KON-
UEHTPALMH B HEM BpeAHbIX BelleCTB, HOCTYRAWIMHY OT KAKOrL AHO0 00GOP)A0BI
HHA HAH OTAeILHOrO annapata ONHAKC AAHHEA meTOL1 v 4d¢T AP« ACTABACHIR
0 AMHaMuKe BHAEAEAMA BPEAHBK BEMelTB B ATWOCUPUBE Bulidh AP HIKCHRWQ
Ies,csH OF BPCMEHH 1exHOJOIHYECKOM npOUectt.
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HecoMueRs0, 910 ¢ paspuTueM npubOPOCTPOEHMA H  COBeplieHCTBUBAMNEM
eTOAMK OfpeNeseHHs SarpsA3HAIOIIHX BellicCTB B ATMuchepHUM Busdyxe  ITuT
metod OyieT RanGosnee HafexHHM. Creayer, 0AHAKO, 3aMeTHTb, YTO H NepBuA
B BTOPOH MEeTOAHW NPHMEHHMH TOJAbKO EAS OUEHKH rasoBbiX BHOPoCOB oT 0bopy-
AOBAHHS CYMECTBYIOLIHX TEXHOMOTHYECKHX TPOLECCOB B He MOTYT OHTH HCNOAL-
30BaHbl AR npoeKTH]JQBElHHﬁ HOBHIX IlpDHJBOuCTB. 3 MeTOAN He Nu3BOJAAIT
DUEHHTb KOJHYCCTBO BBIGPOCOB B MepHOA HeGAATONpPHyIHLIX METEOPO/UTHYECKHX
yc:lonuﬁ, a Takwe NPH ABAPHAHHX CHTYAUHHX, BOHARAIOUIHX H& pide NPuK3-
BOJCTB. OﬁﬂaCTh NpHMEHEHHA STHX MeIUA0B 3HAYHICADLHO CysAHaery BlAtACIBHE
OTCYTCTBHA METOAMK H NPHOOPOB KOHTPOS OoAblIeR HACTI BPEAHBIX BelleCTs,
cONepMKaLIHXCA B HapyMHOf cpele, a TaKXKe HCBO3MOXHOCTH NPHMEHeHHA MnOAY-
geHHLIX JaHHBLIX (M0 KoaWYecTBY BPeaHHIX BellecTB) 171 pacyera Bo3ddyXoobMe-
Ka B NPOH3BOACTBEHHOM NMOMEINEHHH, KoJHYecTBa 3arpasseHuil npoMueHHOR
AAOWAAKH H HacCeleHHbiX MECT, TAK KaK pacCedpanne BpeAHmX BelleCTs B 4TMO-
c¢iephOM BO3AYyie¢ PICCHHTHIBAETCA NV MaKCnMddbabem nX nuan4clibam B 13 4
caMOr0 XapKoro HH# secAua.

Tpernit Meron — pacueTHbifi. CymHOCTH METOA3 COCTOHT B TEUPETHYECKOM
onpefeTeHHH KOJHYecTB BbliefeHHR BpeAHWX BellecTB B arMocQepHbIl  BO3AYX
no BCeM 3JeMeHTaM o0OpYyIOBaHHR: Yepe3 HEMJIOTHOCTH (IaHUEBHIX COeHHEHHI,
yepe3 CaJbHHKH, JIOK, NaOHpHHTHOE ynAOTHeHHe, BO3AYWKY, @ TakXe NPH HC-
napeHHH C OTKPLITHX noBepXHocTel, npM ropeHdH M AP. DTHM MeTOAOM C ompe-
ZeNleHHOM CTeneHbl0 TOYHOCTH MOXKHO onpelenuTb XapaKTep H KOAHYeCTBO Buife-
NROLWHXCA B aTMocdepHbii BO3AYX BpeAHHX BelleCTB Kd4K OT OTAeabHUIQ dnna-
para, TaK H OT Hecko/bKHX B Ji0Gof 3aaHHLIfl NMEPHOA TeXHOMOIHYELKOro npo-
mecca.

KosmyectBo H cocrap BpeAHHX BeilecTs, NOCTYNAaIOWIHX OT BceX BHAOB HC-
TOYHHKOB, ONpelAe/AlOTCA TeXHOJIOFaMH, COCTaBAAIOWIHMH CBOAHYIO -raﬁ.nuuy BHI-
penennii. Tlo nanupim sToft TaGAMUM PacCUHTHIBAIOT MAaKCHManbHO BO3MOXKHLE
KOHLEHTPAlHH B npH3eMHOM c/oe arMochepnl Ha 3aBOACKOA NJOWAJAKE K Ha
OKpYXalOlAX ee TeppHTOPHAX. Ec/H aTH KOHMUeHTpAUHK (cofsacHo pacdeTy pac-
CeHBAHHA BPEJHHX BellecTB) He NPeBuLlAKT MpelelbHO [ONYCTHMHX A48 3a.
BOACKOH NJOIMafAKK M AJf HACeNEHHHWX NYHKTOP (C YY4eTOM CYLUECTBYHOLLErQ 3a-
rpasHenHs — GoHa u CYMMAUHH BelllecTB OAHOHANPABJEHHOro MeHcTsMA), TO no-
AyyeHHBle pacuyeTHple KOJHHECTBA BPeAHbIX BElUleCTB DPUCCMATPHBUIOTCA KaK mnpe-
nenbto gonycrumuiil peibpoc (F1B) aas aaHHOrO TEXHOJUIHYECKOIO Mpolecca

2.2, PACYEY KONMUYECTBA BPEfHBIX BELLECTS, NOCTYNAIOLIMX
B ATMOCOEPHLIH BO3AYX M3 rA30BOTO OBbEMA
TPYBONPOBOJAOB M OBOPYAOBAHMA

2.2.1. Pacuet KONKYECTBA BPeAHMIX BELLECTE, NOCTYNMaOiNK
u3 razosoro o6vema rpyGonposofios u ob6opysosanns,
HaXOANUMXCR NOA ABAECHHEM

Onpepesicine KONHYECTBA BPEAHBIX BEIeCTB, NOCTYNANIMX HEPE3 HENAOTHOCTA
@AAHUEBHX COeAHHEHHN NPH  Puso>2+10% Ila. KoanvecTso rasvoson  cmech,
BHAGAIOWIEACA Yepes HelJIOThOCTH (uidHUeBbX COGahheHHH, ONMpedcaderid  Ho
popmyne, Kr/4:

G = 3,57-10-*np,emV VMIT,

rae 3,57 —kospduunent, °Cl/%.cm?/(M%.4); 1 --xo3pduuuent 3anaca, NpuKHE-
MaeMblfi paBHHM 2; puss — H30BITOUHOe Aabnenne, IMa; m — woapdhuuncHT Herep-
METHUHOCTH, XapaKTeDH3YIOUMA MNajeHHe NaBJEHHR B annapate, 4!, V —o0bem
annapaTa, 3andMaesbii T430BOK (NapoBof) Qasow, ¥, I — abtoamanan Temue-
patypa rasi jigM napa b anndpate, K, M — wWoafijdan maccd rise min wapd
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Tabauya 2.1. Hopmaruensie paamepst npokaadok u dasaenutd ux 3aTANCKU

Marepnan Tonuuna IWupuna Patouee napaenne Temneparypa
NpoKAaaK#H NpoKAanKH npoKaankH p, MIla t, °C

hy, MM By, mm (ne Gonee)
Pesuna 1—3 By=4h, 10 Or —30 no 60
[Mapouut 1—3 12—20 15 Ho 400
droponaacr 0,8—0,9 10 20 Or —73 no 250
dubpa 1—3 8—12 15 Ho 100
AnOMHHHEA — — 50 =250
Menb - - 70 =350
Msrkas cranb 1—2 8—16 70 =400
Craab THna — — 100 =600
12X18H9T

Tabauya 2.2. Hopuaruenoe dasienue 3aTaxku npoxiadox

Marepnaa Hasnenne cpeanl Cpega Ilasnenne
NPOKAAAKH p*, MIla JATAKKH
qo, MIla
Peanna o 3 — 154+ 1,7p
3—10 - 45+07 p
[lapouur — HopmanbHOH nporukaiowedi cmo- 100 + p
CcoBHOCTH;
MOBBLILIEHHOH MPOHKKaloWed cno- 350
co6HocTH (BONOPOA, reanid H Ap.)
®roponnacr-4 o 10 Kunkas 10 +p
10—15 » 40+ p
Ho 15 [asoo6pasnas 404 p
Gubpa 400

CauHel 70

* MuHHMaIbHO® NaBJEHHE OTHOCHTCA K JHCTY, MAKCHMAaldpgoe — K JAHCTY ¢ TKaHesod npocAaoiikod

CarayeT uMeTh B BHAY, ¥To npHBeneubie B CHall siageHHR K03@PEUKeH-
TOB HErepPMETHYHOLTH COOTBETCTBYIOT HOPMATHBHLIM BeAHIHHAM TOAWME WApPO-
KAaaok (Taba. 2.1) H HOPMATHBHHIM BeJHYHHAM nagieHHA 32TAXKKH KOHTAKTHBIX
noBepxHocTell NPOKAazoK (raba. 2.2).

onycTMble 3HayeHMs  KO3PPHUMEHTOB  HerepMeTUMHOCTH  n(pHBEldeHH
B 1a6a. 2.3 (CHull. «Ilpapuna ycrpoiictea u Oesonmachoit skcnayarauun oGopy-
JOBaHHA», «YKa3aHua O nopsiiKe NpPOBefeHHA nHeBMATHYeCKHX WMCNbITAHHR Ha
NAOTHOCTB®).

Ipu ycnoHoM Auamerpe Dyc,=>250 MM KO3bdHUHEHT m YMHOXAKT Ha no-
npaBoyHblii MHOXHTENb R=250/Dycn. Jlaf yMeHplieHHS BbiJc/eHHA BpENHbIX Be-
ulecT B aTMochepHHA BO3AYX H3 annapaToB peKoMeHAYeTCA NpeRycMaTpHBath
TOpILOBHe YNJAOTHEHHs, a TaKXe OPHMEHATL GeccalbHHKOBOE 0GOpYAOBRAHHE
¢ 3KPAHHHIMHM 3AEKTPOJABHTaTENAMH.

B stom cayuae koadpuumeHT m jnonyckaeTcq we Goaee 0,001,

YuuTtHBad, 4To B HacTosllee BpeMa Ha 33pojax yCTaHaBJAHBAaWT GoJee co-
BeplIeHHoe TeXHOJOrHYeCKoe oﬁopy;mnaune L nOBHHJeHHOﬂ HaJeXHOCTbIO FepMe-
TH3HPYIOIIHX YCTPOHCTB, PEKOMEHIYETCH NPH NOBTOPHWX HCHHTAHHAX Ha repMe-
THYHOCTE MoC/Ne PEMOHTAa NPeABABNAThL TaKHe e TpeGoBaHWA K repMeTH3awHH
060pyN0BaHHA, KAK M K BHOBb YCTAHOBJeHHOMY, T.e. cyurath m=0,001—0,002.

Jlna annapatos Gosblioro ofbeéMa ¢ MajJNM yHcaoM  (paHues, calbHHKOB
M ApPYrHX YycTpoHCTB, Yepea KOTOpee BOIWOKHGl yTeqkw, KOIQPPaUaeHT HerepMe-
THYHOCTH MOXHO NPHHHMAaTh GoJlee HH3KHM, UE€M 3TO YKa3aHo B rTaba. 2.3.



1abauya 2.3. Jonycrussie sHaqenus Ko3Ip@uyuenrog nesepmeTuHHOCTU

EMKoCcTE Cpeaa HNnureasHocts uenu-  Kosdduunenrt
TAHHR Ha rep!le‘ruq- HErepMETHYHO
HOCTh Npu pafodeM cri m, y—I

JaBneHHuH, 4
CocyAbl, Tra3oBble KOMIIPECCOpHI,
TeXHOJNOrHYecKoe o6opyfoBaHue ¢
TpyGOnpoBOAaMH H Apyroe ofGopy-
poBaHHe, paGoraiollee Moj Jas-
JIEHHEeM:

BHOBb VCTAHOBIEHHBIE Tokcuunan 24 0,001
[ToKapo- u B3pbiBo- 24 0,002
onacHas

nojBepraemble mosropiomy  To e 4 0,005

UCNEITAHHIO

TpyGonpoBoabl A MOPIOYHX, TOK-
CHYHBIX M CIKHXKEHHBIX T[a30B H
napos:

lEXOBbIe Toncrusan u ropo- 24 0,0005
yasn
["opioyas 24 0,001

MeXKIleXOBble Toxcuynasi H ropo- 24 0,001
yas
Iopioyas 24 0,002

Tabauya 2.4. Bosmosicnele napyuaisnsie GasACHUR KOMNOHEHTO8
& ea3080i cmecl nad wudKocryio

Kouno4enT [Mapumanwnoe naBaekHe KoMnokeyros, [a BoamoxHoe napuHajibHoe
Aapaeune, Ma

]'IDCTyﬂHB]ﬂHX H3 B Hepﬂﬂ“a‘iaﬂbﬂoﬁ rasesoi
MHAKCOCTH cpele
Bona Pw H,0 = 5759 PrH,0 = 3328 pPH.0 = 5759
Benson Pxe = 32064 prg =10 ps = 3206,4
[uxaopstan Pwxn = 2148 Pra =0 pn = 2148
AmmHaK PucNHy = 0 peni, = 1,503 pnn, = 1,603

Onpenencitie KOAHYECTBA BpeAHMX BEMIECTB, MOCTYNANMIHX YEPe3 HemaoTHO-
cri dranuesHx coepunennit, npu 0,02-105.<puss<<2-10°5 NMa. Konndecrso raszceoi
CMecH, Bhifelsioutefics Yeped HeNJAOTHOCTH (JANUEBHX coefHHEHHN, MOMKHC oOn-
penenuts npHOIHIKEHHO MO GopMyTe LA Puss>2-10° [a, o ¢ KO3IdpUUHEHTOM
3anaca =15 Kr/u:

G = 3,57-107%-1,5p,56mV YV M/T.

Mpumep 2.1. Onpereants KOJAHYECTBO BpeAHHX BellecTB, BLAe/AIOMIKXCA
iepes HEMNOTHOCTH (AaHUEBHX COeAHHEHHH BHOBb CMOHTHPOBAHHOIO NEXOBOTO
rpyﬁ}c;npogona gi=108 heu. TOMUHHA cTedkH 4 MM, aauna 150 M).

cxoduele dakneie. Coctas cpean B TpyGonposoge, % (Macc.): Bolopon
589, an, =0,589; okcun yraepona 7,1, aco=0,071; meran 34, acu ¢ =034, Ten-
nepatypa rasoBoii cMeck B TpybonpoBose {=50°C. HabnTounoe naBienne B TpY-
Gonposoge Puss=209060 [Ma. [lasienne uapysuolt cpeaw B=101 325 Tla.
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Pewerue. OTHOCHTeNbHBle MOJIeKYAApHHeE MaccH cOCTABAOUIAX Ta30BO#
cmecn: Mu, =2,0; Mco=28,0; Men ,~=16,0. OGbemune A0MH COCTABAAOWMNX ra-
30BOA CMECH:

i 0,589/2 — 0,925
l 0,589/2+ 0,071/28 -- 0,34/16 e
0,071/28
100 e 10,071 /28 + 0.84716 000
0,34/16
AcHy = G GeRa7a 1 0.071/28 + 0,34/16 000"
A6comoTHoe faBneHne ra3opoil cMecH B TpyGonposoje:
Psoc = Puse + B; Pace = 209 060 + 101 325 = 310 385 [Ta.
Mapunanbhoe AabJenHe COCTaBJAIOMMKX ra3osoit cmecH, Tla:

Pi = mpPasc;
Py, = 310 385.0,925 = 287 106;  pco = 310 385-0,009 == 2794;
Pcn, = 310 385-0,066 == 20 485 Ila,
KoHleHTPaLHK COCTABAAIOWAX ra3oBoA CMeCH, Mrim3;
16p;-1000
1= (273 1.1) 183,3°
16-287 106- 2. 1000
Chiy =573 1 50) 133,310 383
16-2794 28-1000
Ceo= 073 1 50)133,3
16-20485 16-1000
CeHy = 273 1 50) 13,3

c

== 29 072;

= 121 799,

Mpouspenenne iipi AAA COCTABAAIOMAX rasoBol cMeck, Mr/mM® (xr/M¥):
in,pH, = 213 383 (0,213); icopco = 29 072 (0,029);
icHPcH, = 121 799 (0,122).
Mnotnocts rasosoit cMecu B TpyGonposoae:
Pen = 2i1pi;
pen = 0,213 + 0,029 4 0,122 = 0,364 mr/m.
Monekyasaphana Macca rasoBofi cMecH B TpyGonposoae:
Mo = ZiM,; My = 0,925-2 4- 0,009-28 + 0,006-16 = 3,2.

KoadpuunenT HerepMeTHMHOCTH (raHieBHX coequHeHnfi uexosoro Tpybonposona
(cM. Tabn. 2.3): m=0,001. O6vem rasos B TpyGompopode: V=0,785 d¥i; V=
=0,785-0,1-150=1,1775 m2.

KoanyectBo ra3opofl cMecH, Buje/siolleficA yepe3 HeIIOTHOCTH duIaHUEBHX
coeaHnenuft Tpy6onposona:
G = 3,57 10 2penVm VM/T;
G = 3,57 107%-2.209060-0,001 - 1,1776 }/3,2/(278 -+ 50) = 1,76 r/u.



Ofibem rasosofi cMecH, BHAeJAIOUleicA uepe3 HENAOTHOCTH (AaHueBHX
coeAHHeHHH TPyBONpPOBOLOB

1,6
Vow = Gou/Pen: Veu= 5‘,'3?4"0 3= 0,00483 w3/y.

KoawuecTso COCTABAAIOUIEY 1'a30BOH CWeCH, BHECNROMEHCH depe3 wenaQTHOCTH
baanpesux coennuenni rpySonposona, rfw
G:= VuC;
Gﬂgouo,m483-213383 1078 =2 1 033
Geo = 0,00483.29 0721072 = (,1407;
Gcm ==0,00483 121799-107% = 0,59.

Mpuasmep 2.2, Onpefesutse KOJIHYECTBO BPeRHHX BOILECTB, BHACARIOIHKCHA
fepe3 HemJOTHOCTH GnAHUEBLIX cOeAHHeHHA W3 anpapata Adametpod L4 w v Bul-
:oroft 25 M Crenens 3an0AHeHHA XHAKOCTbIO k,=8,7.

Hcxoonvie damnvie. Coctas XHAKocTH B annaparve, % (Macc.): sojaa 40, Gen-
ion 30, auxaoparan 30 Tasopas cpena B annapate — BO3AYA C MPHMEChI0 aM-
anaka. BaaxnocTs soaavxa ¢=50%. KoHuenrpaums ammuaka s Bo3dyxe
“nig=10 mr/m® TeMnepaTypa MuaKOCTH H ra30pofi cpeil s annapare t=40°C.
[abrenne HapyxHo# cpeam B=101 325 [la. HabbiTounoe naBnenne cpeaw B am-
napate puse=101325 lla

Pewenue. OrHocuTeslbHble MOJeKYyasipible Macchl COCTaBASIOWAX ra30Boil
pean: My, 0=18,015; Ma=T78,10; My=98,97; M,=2896; Mnn  =1781
MosbHBle noan coCTABANIOUMX KHAKOCTH.

. 1.
P N a/My) T

0,4/18,015 —
"Hs0 = "0 3/18,015 1 0,3/78,10 1 0,3/98,97
0,3/78,10
== =0.13 1;
m8 = 418,015 £ 0,8/78.10 1 0,3/98,07 — O
ng = 0.0, =0,1042.

0,4/18,015+0,3/78,10 4 0,3/98,97

Hs Mpunoxennn | naxonum smnupuyeckne xoshduuments A, B, C gas xamao-
‘0 KOMNOHeHTa cMecH MHIKOCTH:

BOAA A = 7,9608, B = 1678, C = 230;
Genson A = 6912, B = 1214,6, C = 221,2;
AHXJ0p3TaH A = 7,184, B = 1358,5, C = 232.

F!apm:anbﬂoe AaBJleHHe HaChiUleHHBIX Napod KOMNOHEHTOB HAaJ YHCTHIMH MHAKH-
MH BellleCTBaMH

lgp® = A-B/(C+1);

Ig PMy,0= 7,9608 — 1678/(230 - 40) == 1,7460;
PPH,0 == 56,7 MM pr. c1.; mam 7541,1 Ta;
Ig pe* = 6,912 — 1214,6/(221,2 4 40) = 2,262;
pe* = 182,5 MM prt. or.; uan 24273,0 Ma;
1g pa* = 7,184 — 1368,5/ (232 + 40) = 2,190;

Py = 156 mMy pr, cv, waw 20615 Fla,

3=269 38



TMapuuansyoe Aasienye napos KOMIOHeHTOR Haj cMEChio HHIAKOCTH, Ma:
pr = ¥,
Paiig0=T7541,1:0,7637 = 5759,14;
Pme = 24272,5.0,1321 = 3206.4;
Pz, = 20615-0,1042=2148 0.
[MapuuanbHOe A@BJICHHE HACHILEHHBIX BOAAHBX napOR B TA30BOA cpeae
1g p"y,02=0,6224 7 5/¢/(238 4-9);
Ig pPi,0 = 0,622 + 7,540/ (238 -4 40) = 1,701
Prg0 == 50,2 My pT. or.; Wy 6676 [a.

TlapJeiile BONAHKX NApOB B [a30BOA cpele mpi IBASUNOH BIALHOCTH

PHLO = PPHLOP: Pr.y0 = 50,2:0,5 = 25,1 MM pr. cr., nan 3338 [la,
[MoaHoe AaBJjenHe Cpeibl B anmaparte:
Pase = Puao + B; psse = 101 325 4 101 325 = 202 650 [la.

Mepunanbhoe napiesse npHMech (aMmuaka) # Fa3080R (ase:

C(273+1)133,3

16M-1000 '

10 (273 -~ 40) 133,3
16-17,31-1000

B Ta6a 24 npHBeleHH BO3MOXHbIE napuualibHBE N3BJedH: KOMNOHEHTOR
B Ta30BO/l CMECH HaA MKHAKOCTHIO.
Mapunanbhoe IaBAeHWe OCHOBHUTO Taaoporo KOMMOHEHTA — BO3AyXa:

D = 202 650 — (5759 4 3206,4 4 2148 4 1,503) = 191535, Ma.
OfveMubEe A0AH Ta30BHX COCTABAAIOWHX:
1352 py/Pase’  b,0 = 57597202 650 = 0,028;
1s = 3206/202 650 = 0,0158; iy = 2148/202 650 = 0,0106;
iNH, = 1,503/202 650 = 0,000007; iy = 191535,5/202 650 = 0,9451.
KoxpeuTpaums coCTABAAIOMHX TA30BOH CMECH, Mr/M*
Ci = 16p:M.- 1000/ [ (273 + 1)1333];
Cy,0 = 16-5759. 18,015 1000/ (273 +- 40) 133,3} == 39 876;
Ca = 16-3206,4-78,10- 1000/ [ (273 + 40)133,3] = 96 258;
C. = 16-2148.98,97-1000/[ (273 + 40) 133,3] = 81 710.
Cn, = 10;
C. = 16-191 535,5+28,96- 1000/ [ (273 + 40)133,3] = 2131 918.
TinoR3BeAcHEA i.p; LI7 COCTABARIOUIAX ra3omoi cMecH, Mr/M® (kr/m%):
i,0PH,0 = 39876 (0 ,0398);
isps = 96 258 (0,0063);
ixpa = 81 710(0,0817);
N ONH, = 10 (0,00001);
fop. = 2131918(2,1319).

Po NH, == w= 1,508 Tla.



[IAOTHOCTE F430BOK CMeCH B snnapa’fe
P en =Ziips; pex = 0,0398 + 0,0963 +
+ 0,0817 4 0,00001 + 2,1319 = 2,35 Kr/u®
OTHOCHTE/IbHAA MOJAEKYJSPHAA Macca CMech ra3dB B anmapare:
Me., = ZiM;;
M. = 0,028-18,015-78,10 4 0,0106-98,97 4
+ 0,9451-28,96 + 0,000007- 17,31 = 30,17.

DObeM saHHMaeMbifi rasosod ¢asofi B annapare:
V = 0,785-1,42-25(1 —0,7) = 1.15¢ m*

KospdHueHT HerepMeTHYHOCTH anmaparos, MOABEPralOWIAXCA MNOBTOPHOKY kC-
nHTAHAK (cylwecTByomHi): m=0,005.
KonHuecTBO ra3oBoft cMecH, Bbljeasiouleiica w3 #nnapara:

Gow = 3,57 1072 1, 5mpyssV V MeulT;
Gen = 3,57-10"%-1,5-0,006-101325- 1,154 /30, 166/(273 + 40) = 9,72 r/u.
J6beM ra3oBoi cMecH, BhIAeARIOeACA H3 annapaTa:

9,72 .
Vou = Gen/Poni ch=—3—5‘~10 #=20,004135 w%/u.

{0/IH4eCTBO COCTABAIOWNX ra30BOA cMech, BHACITIOUMACH 9epes HOMIOTHOCTH
pranueBHX coeAnHenHi annapara, r/u:

Gy = VeuCi;
Gri,0 = 0,004135-39 876107 == 0, 165;
Ge = 0,004135-96 25810~ = 0,398;
Gz = 0,004135-81 710-10~° = 0,338;
Gnpg == 0,004135-10- 1073 == 0,00004;
G, = 0,004135-2 131 918.10~* = 8,815.

Onpeaenenne KOAMMECTBA BPEAHMX BeuiecTs: HOCTYNAMKX B aTMochHepunif

03AYX YePe3 HEMNOTHOCTH (AAHUEBNX coeaunewhd TMPH Puis<C0,02:-10° Ta. Bau-
1y HE3HAUHTEJbHO/ BEJHYHHM KOJHYeCTBO BpeHBIX BEIIECTB MPH Puss<0,02X
X10° Ma moxHO npHREHMaTh paBHbIM ' G=0.
. onpeﬂeﬂeﬂue KOAHYECTBA BPEAHBIX BEWECTR, BhIACAROIHXCH uepes wenesok
sasop. TIpu pasHOCTH AaBnewnit B annapare n OKPysaiomed cpexe Ap<<0,02X
X10® IMa u Maasix pa3Mepax uenjaoTHocTel B BHAC CKBO3HHX UOp KOJAHYECTHO
IbiZeasioNlerocs 8 arMocdepy ra3a uau napa onPeACARIOT Mo opMyse, r/u:

1406F% puss 1072, (2.3)
Veulg

Me F— nAoLafL Weaesoro 3a3opi, MY p, ., — PE3n0CTs N3BJAERAR B annapate
| okpyxaiomen cpeae, [a: Ve, — KniemaThyecka$ BAIKOCTL Ta30BOR CMecH B am-
tapate, M%/c; [ — CpeAHAs AMMHA WeAeBOre 3a30P2, M; g -— yckopehme cBoGoa-
0ro nafetnn, sm/cé

Mpumep 23 Onpeacsmtn hoayecrso pptAHEX BEILECTB, BHACIAOWAXCA
lepe3 leNeBok 3a30p annapata Adametpow 14 M. TOMWHHA wedeBora 3a3o0pa
1=0,0005 M, ganHa wencsoio 3asopa =005 m

Hcxoompe Oannoie. Pasvocts RaBseHsii s alfapare @ OKpyiaiomel cpede
wae=0,01-10% Tla. Coctap mMuakocTh u rasosoll CPeAH, a TaRKe TeMmeparypy
BATb #3 nphMepa 2.2. [lapaeine HapymHofi cpeAtt B=101325 Ila,

G =
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Peuenyie. Tlapunaibioe AGRIeHiv T430BOK CPeld B BANAPATE (CM. pelleiie
npumepa 2.2), Ila: py,o=5769; ps=3206,4; pa=2148; pnng=1,503.
IMoaxoe Aapjenne CpeAnl B Annaparte:

Pace == Puso + B Pase = 0,01:107 4 [0] 325 = 102 325 [Ma.
[Mapunanbiioe NapjeHne OCHOBIIOTO FB30BOTO KOMIOHEHTH — BOIAYXE!
pe = 102 325 — (5759 + 32064 + 2148 + 1,503) = 9] 210,1 ila.
O6beMinie O IA30BLA COCTARNIOUINAK:
o= Pl/an:
iy,0 = 5759/102 325 = 0,0563: ig=13206,4/102 325 == 0,0314;
iy = 2148/102 325 =1 0,0212; iNt, = 1,503/102 325 = 0,000015;
i = 91210,1/102325 = 0,892.
KOHUEHTPAUHH COCTABAAIOWHX I'a30BOf CMCCH, Mr/MY:
Ci = 16p:M:- 1000/ ( (273 + 1) 133,3] ;
Chy0 &= 16-5769- 18,015 1000/ ( (273 -| 40) 133,3] -= 30 876;
Cq = 16-3206,4-78,10- 1000/ [ (273 4 40) 133,3] = 96 258;
C, = 16:2148.98,97-1000/ (273 4 40) 133,3| == 81 710;
Coo= 16-91210,1-28,96-1000/[(273 4- 40)133,3] = 1 012 946,

[Iponspesenle iy, NS COCTABJSIOIHX TA30R0H CMECH, Mr/M® (kr/m?):

iHg0PH,0 = 39 876 (0,0098); iopos = 96 258 (0,0963);
iaPg = 81710 (0,0817); INHgPNH, = 10 (0,00001);
iups = 1 012946 (1,013).

IlaothocTs rasoeoh cwech p annapare:
Pew = Ziipy;

Pew = 0,0398 <+ 0,0963 -~ 0,0817 ~- 0,00001 4 1,013 = 1,231 kr/m®.
JuHaMaueckas BASKOCTb COCTaBASIOMHX TasoBOfl CMeCH Haa >KHAKOCTBIO Nf
1=0°C (cM. [Mpunoxkeune I), Ma-c:

PoH,0 = 821077 pyg==70-1077; pgq==61-1077;
MoNHy == 93-1077; g == 1711077,
Koncranta Catepaedaa (cu. Ipunoxenne 1)
Saty, o == 673: Satg=: 380; Saty == 524; SatNHa = 503; Satg == 107,

Jlunamuyeckan BA3KOCTL COCTABASIOUIHX FA30BOR CMCCH HAA MHAKOCTBIO 6f
[=40°C, INa-c:

_ 273 -+ St 2734 £ \16
e =B o3 1y | sat ( 273 ) r
273 4 673 (313
313 + 67 (2'73
273 - 380 (313

1,6
— )" —84.97.10"7:
313 + 380 273) 81107

e ln.rl
Hy0- 82:10 ) = 06,5810 ;

Pyo == 70107



273 -} 524 (313

1,6
1077 — = 71,30:1077;
ma = 8110 e 273) L

273 -4 503 (313 1,8
= 03, -7—.—i—— st s 1071
HNH, = 93 10 313 4 503 ‘273) 109,1.10°7%;

273 -- 107 _3_]_:_3_
313 4 107 (‘273
[DTHOCHTE LA MOJCKYAAPHAA MACCa CMeCH ralop HaA ARAKOCTLIO,
Mcu = EE;MH
Men = 0,0563- 18,015 + 0,0314-78,10 4 0,021-98,97 -
+ 0,000015-17,31 4 0,892-28,96 = 31,34.
RIIHRHH‘IBCKEH BASKQOCTL CMECH TA30B HAA MHAKOCTRIO!

1,b
plB:: 171‘!0'7 ) i 189,93'1()“"’.

Mow
How E*’JM#P: '
31,34
Wem = "G 0563- 18,015 _ 0,0314.78,10 _ 0,0212.98,97
56107 T T80 0710 T 7T 30107 +

00000151731 0,892.28 .96 — !52,1:107 Ma-c.
100,1.10-7  + 789,93.10-1

KnHemaTHYECKaH BASKOCTb CMECH rasos B annapare, m%/c:

o
Pou

152,1-1077
Tl | 107",
Voum = 1.23] 23,5-10

Veu =

MIOIIANb 1eAEBOro 3a30pa:
F = nd§; F = 3,14-1,4-0,0005 = 0,0022 w2,
{OHNECTBO [a30B0il CMeCH, BHeaAIOWeiicA Yepes wenesoil 3a3op:
Gon == P8 10-s,
Voul8
; s 1406-0,0022%.0,01-10%. 1079
M 123,541007.0,05-9,8
I0BEM Fa3oBOR CiCH, BWACAAIOWENCH H3 annapata:
Vim = Gewl pen; Vew = (1124,52/1,231) 102 = 0,915 m?/u.
O/HYECTBO COCTABJAKWAX TA30BOH cMech, BLIRE/ISIOUNXCA H3 annapata, r/u:
G = VeuCi3
GH20 =0,915 39876-107% — 36,5; Gg-—= 0,915 962681079 .— 89,2;
Gg=0,915-81710-10 % = 74,8; GNH,"“ 0,915-10-1079 = 0,009;
Gy = 0,915:1012946- 10~% = 924,

= 1124,52 r/u.
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Onpenenchue KOAHYECTEa BPEIHMX BEWECTE, BwAEAGIOUINXCA YEPES dellpmn-
HOE yNAOTHeHHe annaparta. [IpH AaGHPHHTHOM YNJIOTHEHHWH NPOHCXOJAHT MHOTQ-
KpdTHoe YepefoBaHHe MOC/]efoBaTeNbHO PacmoNOXKeHHHX 3330POB H PacCWIHPHTeb-
HBIX KaMep, 4TO NpenaTcTBYeT NMPOHHKHOBEHHIO ra3oBof cMecH H3 060pyAOBaHHg
B OKDYXalowylo cpely. 3a30opy B NaGHPHHTHOM YNJIOTHEHHH COCTAaBAAIOT NpH.
mepno 0,2—0,5 mM. KonmuvecTBo napa HAM rasa, BHesOMHXCH 4epe3 jabu-
PHHTHOE YIJIOTHEHHE, MOXHO onpelensith No dopmyae, rju:

105) — (po/10°)°
Gc,.=3.6-10'FV ((p,/ )nm}ro_n/ Mg, . (2.4)

rae F — naouwtafb, 3asopa, M%

p, # p;— laBaeHHe Neped NabupuHTOM H nocsie werd, Ila;

i = YHCAO Kamep JabHpHHTa;

Pr.em — NVIOTHOCTb Fa30BOH CMeCH rasa HWJH napa B annaparte, Kr/m?%

Npasmep 24 OnpefenuTh KOJHYECTBO BPEJAHBIX BEIIeCTB, BblAeJAIOIKXCA
qepes JaGHPHHTHOe YNJIOTHeHHe KpHIUKH annapara.

HcxoOHeie Oannote. uamerp kpumxku 1,4 M. Beauunna sasopa 8=0,2 mwm,
Yncao kamep aabupuHta n=2. Jlapaenve B annaparte p,=101425 [la. Jasue-
HHe HApYXKHOA cpean p,=101325 Ila. CocraB xuaKocTH H ra3zoBofi cpeaw,
a TakkKe TeMnepartypa BHYTPH anmapaTa B3aTh H3 npHMepa 2.2.

Pewenue. 1nowanp sasopa JaGHPHHTHOTO YNJOTHEHHA:

F = 3,14-1,4.0,0002 = 0,00088 m2.

MInotHocTb rasosofi cMecw B annapare (cM. npumep 2.3): prew=1,231 xr/m?,
Kosnvectso rasoBoll cMech, Bhiflenfioutedicn ueped naGHPHHTHOE YNJIOTHe-

HHe:

[(101425/108)? — (101395/106)8] 9,81
ch“ 316'0;00088'100V 2_10]3251105 l,23| =

=% 34803 r/u.
O6weM ra3oBoORt cMecH, Bueasiomefics W3 annapara:
Veu = Geu/pen; Veu = (34 803/1,231)10-% = 28,27 wi/u.

Ko/nyecTBO COCTABJAOIIAX ra3oBoil cMech, BHAeafilOUieiicA Yepe3 NaOHPHHTHOE
ynJIoTHeHHe, 1/4:
Gy = chc-':
Gy,o == 39876-28,27-107% = 1127,29; Gs == 96258-28,27 1073 = 2721,21;
Gg == 81710-28,27-1072 = 2309,94; Gnp, =10-28,27-107% = 0,283;
Gy = 1012946.28,27.10~* = 28 635.

OnpeacfieHde KOAMYECTBA BPERHBIX BEIUECTB, BLIAEHAIOUIHXCH YEPes YNJOTHe-

HH® 83408 W ITOKOB KOMAPECCOPOB, MeWAAOK H peakropos. [lin OLEHKH KOJH-

gecTBa BHACAHBUIHXCE rasoB W MAapoB ¥epe3 YNNOTHeHHs BAJA0B H WITOKOB KOM-
npeccopoB, MellaJok B pPEaKTOPOB peKoMeHAYeTcR caeayomlan dopmyaa, r/y:

84 :
Gy, = 2617.3,6 20080 1oy (2.5)
l‘\?r_cn

rac § —HPAHA KOAbileBOA menr (PaARANBHHA 3a30p), oM, NPHAHMALTCH, nc-
XOAf H3 JIONYCKOB H I0CAJ0K BPA(AOWIMXCH BANOR XHMAYECKHWX annapatos B
3aBHCHMOCTH OT AnAMCETPA PAJAA dy:

dyyw. . . . ... <00 00-003 0,03-0,12 0,12

S, cM. .. .. e 0 0,001 0,002 0,005
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B — CPeIHHA AHAMETP KOJbILEROM WeAH, CM:
dep = 100ds + S; (2.6)

§i — AHAMETP Bana, M, Puss — HIOHTOUHOE AaBAeHHe ra3oBOil CMeCH B 000pPYAQ-
pannu, [la; [ — navna wanpasasomiell BTYIKH YOJNOTHEHHA, CM: Vpcw — KHHETH-
wecKaf BA3KOCTb rasoBoil cMecH B oGopynoBaHHu, M*/c.

Mpumep 2.5 OnpegenuTs KONHYECTBO BPeAMBIX BEIECTB, BHIENAOUIHXCA
qepe3 YIIOTHEHHe Bajia MellianKd anmapara.

Hexoonste dannste: CocTaB MHAKOCTH H rasoBoil CPeAM, A TaKXKe TeMmnepa-
‘typy B3ATb u3 npumepa 2.2. [Jassenue wapyxkoii cpeawm 101325 [Ta, Haburou-
Hoe [dapieHHe cpeasl B annapate Puss=1000 lNa., Juamerp pana Mmewanxku d,=
=80 mM. JaHHa HanpaBARoOUeH BTYJAKH YNJAOTHeHHs [=i60 MM.

Pewenue. Tlps nnametpe Bana mewlanku duy=0,08 M LIMPHUHA KOABUCBOM uie-
an S cocrapaser 0,002 cm.

Kuunemaruueckas BR3IKOCTb ra3oBoil cmech B annapare (cm., mpumep 2.3):

Veew = 123,5-1077 m?/e.
CpeHHil IHAMeTP KOAbLUEBOWM wuienu:
dep = 100ds + S; dep = 100-0,08 4 0,002 = 8,002 cm.

KonH4ecTBO BHAEAAIOWEHCA ra3oBOil CMeCH 4epe3s yn/OTHeHHe 8aja MellajKH!

s%d
Gey — 2617.3,6 ——2RPUS 144, 2.7
Vr, on
0,002°-8,002-1000- 10~4
Gow = BBIT-3,6 =m0 = 0,305 /.

TMAoTHOCTL  FA3CBOI CMECH, BRASIRIOUICHCK WY aumapata (cM. apHsep 2.2):
Peee = 1,231 gvrfm,
O6LCy TAI0ROH CMCCH, BHACAAOULCHCH Hi ANNApATA:

Vi = Gowlppens (2.8}
0,305
—_— e——— - 9
Veu I 231 10 0,000248 m3/u,

KoauyecToo CcOCTaBAAOLIHX Ta30BON CMECH, BLIAGNAIOUHXCA Hepe3 YIUIOTHeHHe
RaNa MeWANKH, rfu:

Gi = VeuCi; (2.9)
GHQO = 0,000248-39876- 10-3 = 0,009;
G, = 0,000248-96 258.10-1 = 0,024;
G, = 0,000248.81 710-10~3 == 0,020;
Gnpy ==0,000248- 10 107% = 0,000002;
G, = 0,000248-1 012946-10-3 = 0,252,

1.1.2. Pacuer KONKUECTBE BPE/iHbIX BEU{SCTE, NOCTYNAIOUIMX

B ATMOCIEPHDBIN BOIAYX NPM «GONLWOM SbIXBHHM» ANNAPATS
GBOJII:HIHM JABXAHHCM® HA3WBAI0T BLITCCHCHHE NBPOB HAPYRY AW NOACOC BO3AYXA
BHYTPL 46N2PATOB APH MIMCHEHHM B HHX YPOBHA MHUAKOCTH. Hanonseuue noyra

Bcerna IlpOM(‘\O}J.HT NPH NOCTORHHBX Tmnepa'rype H A4BJEHHH B eMKOCTH [lpqa.
O6bem BHTCCHHeMBIX [230B (WAW NHPOB UM HanodWewnw annapata) dyaer, ¥’

V.=V -V, {2.40)
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rae V, u Vy-—o6GbeM razoB HJH napos B annapare mepei e€ro HamoJHehAeMm
H noc/te HanoJHeHHS.
Macca TepsieMHX npH ALXaHHH ra3oB HJAH NapoB 33 UHKJA, Kr/UHKA:

GewVepe ew = (Vi— V2) prew, (2.11)
Tie Pr.em — OAOTHOCTH a30B HAH Napos, Kr/M3.
[Tpumep 2.6, OnpeneJuTL KOAHUECTBO BPEJHBIX BEHIECTB, BHIACAAIOIHXCH
4epe3 BO3AYWKY NpH GOABUIOM [LIXAHHH annapara.
Hcxodnote Oannote. CocTaB KHAKOCTH B annapare, % (Macc.): soga 40; Genu-
son 30 u guxaopatau 30. Fazopasn cpena B annapare — BO3AYX ¢ NpHMechio

amMmHaka. Baaxdocts Bosayxa ¢=50%. KoHueuwrpailua aMMmHakKa B Bo3gyxe
Cuug=10 mr/m®. TemnepaTypa *HAKOCTH W ra3oBOd cpeaw 8 ammapate f=40°C.

Ilapnenne HapyHoit cpeast B=101 325 [1a. [lnamerp annapata 1,4 M. Bucora
amnapata 2,5 M. Beicora ypoBis kuakoctH nepen 3anoasenvem 0,2 m. Bpewmn
sanofHeHus annapata 40 MHH NpH CTeneHH 3anosHeHus k;=0,7.

Pewenue. [lo ananorud ¢ pellleHHeM NpHMepa 2.2 HaXoAHM BO3MOMHHe nap-
UuanbHble AaBJEHHA KOMNOHEHTOB B  ra3opoif cMecH waj) KHAKocTblo [la:
Pr,a0==5759; ps=3206; py=2148: pxu,=1,503.

[MapunanbHOe  naBneHHEe  OCHOBHOrO  a30BOr0  KOMMOHEHTAa — BO3AyXa:
p===101 325— (5759 + 3206,4 + 2148 +1,503) =90210,5 Ma.

KoHueHTpauHH COCTaBAAIOWHAX Ta30BOH CMecH, Mr/M2:

C, = 16p.M;- 1000/ [ (273 4 1) 133,3];
Ciiy,0 = 16 5759-18,015-1000/[ (273 4 40) 133,3] —= 39 876;
Co = 16-3206,4-78,10-1000/[ (273 4 40)133,3] = 96 258;
Cu = 16-2148-98,87-1000/[(273 + 40)133,3] = 81 710;
CNH, = 10;
C, = 16-90210,5-28,96- 1000/ (273 + 40)133,3] = 999 800.
Ofvem razopofi CMECH Mepes 3anoanenseM annapara’
Vi=aD(H,, - 02);
Vi=3,14:1,4(2,6 — 0,2) = 10,1 M3
O6bem ra3osofi cMeCH NOC/AE 3anoJHeHHA annapara:
Vy = aDH,.(1 — &,);
Vo= 3,14.1,4(1 — 0,7)25 = 3.3 w’.
O6pem sbiTecHeHHOA ra3oBCi cMecH H3 annapara 3a 40 muu:
Ve= V= Vs
Vi =101 —33 = 6,8 w>

Kosnuecrso cOCTaBJAOWMX ra30BOl CMecH, BHITECHEHHHX H3 annapata sa
40 wmuw, 1

G, = V.C,;
Gr,0 = 6,8-39876-1072 = 271;
(s = 6,8-96 258-10~* = 655;
x = 6,8-81 710-10—3 = 556;
GNH, = 6,8-10-10"3 = 0,068;
Gy = 6,8-999 800- 10-* = 6800,



2.2.3. Pacuer KOnMueCTBa BPeAHLIX BELECTS, NOCTYNAIOW|HX
B aTMOchepHbIii BO3AYX NPM «MANOM ALIXAHWW» annapara

«Manbim [biXaHHeM» HA3HBAIOT BHlTECHeHWe FA30B HAH NapoB HapyXy wau 1oA-
coc BO3AYXa BHYTPb afnapara, BLI3bIBaEMbIe HIMEHEHHEM TeMnepaTypsl rasoB
HAH N3poB 0OA BAHAHHeM BHewHed cpeaun. [lpu e«ManoMm AuXaHHH»  ypOBeHb
KHAKOCTH H3IMeHAeTCA OYyeHb HE3HAYHTeJqbHO, CJAef0BATeJbHO, 0O0bEM rasoBoro
HAH [apOBOro NPOCTPAaHCTBA annapara OCTAeTCA MNOCTORHHBIM. [laBieHuwe B am-
napare rasoBofi cMeCH Ppas TaK¥e ocTaeTci HeHIMeHHBIM, TaK Kak ee H3GLITOK
yAANAETCH 4Yepe3 AbXATeJbHYIO CHCTEMY.

Ecnu 3a Bech nepHox Masioro ABIXAHHS TEMODEpATypa paBHOMEPHO H3IMeHA-
erca ot {, 10 {; TO PABHOMEPHO H3IMEHACTCA W KOHUEHTPAUHS  HACHILEHHBIX
napos oT C; ao C; Ecin Temnepatypa npr mMaiom MBIXaHHH u3MeHReTcA Hepas-
HOMEPHO, TO Bech NEPHOA AeNAT Ha HeOOMNblHe OTPe3KH BPeMeHH U HAXOART
H3MEHeHHE TeMnepaTypul H COOTBETCTBYIOWHE NOTEPH rasoBoi CMecH 32 KaMKABIR
NPOMEXYTOK BpeMeHH, a 3iaTeM Ofpeaensior obuide notepu. Masoe jpixanme
XapakTepHO IJIaBHLIM OGpa3oM JJAR  aunapaTos, pachHOJONKEHHHX BHe roMelle-
Hufl. O6beM BuiTecHieMBIX ra3oB HJH NAPOB APH MAaJOM JbIXAHAH MOMKHO naliTw
H3 craeayioulero BHpaXeuua (B M3):

V= VB (fa —t) =V

At

273’
the V. — yBenauuenue oGbema rasos uaum napos, #?; V —obveM rasa uam napa
B annaparte Hajg ®HAKOCTbio, MY, P — xo3dduunent O0ODCMHOTO  paclIHpeHHS,

paBnbii 1/273; Al — u3MeHeHMC TCMNEpPaTyPH rasa HMAH Dapa HAL KHAKOCTBI,
Macca rtepseMoro apu OBAAHHH BOILECTBA ONPeACANETCH K3 BHIPAKCHHS,

Kr/UHK"
Gl L yr(:icp. (2»!3)

rae Cicp —CPeflHAS KOHUBHTPAUHA wachUIEHHHX TapOB ONPeAEATeMOro Bellect-
Ba 33 NePHOA ABIXAHHR, ©/M3

(2.12)

Cieo = (Coi + Cua) /2; {2.14)
Ci n Cip — KOHUEHTPAUHH HacCHIEHHEX NAPOB npu f; A Iy,
Mpramep 2.7. Onpefeadrs KoAH4eCTHO BPCAHHIA BeMIeCTB. NOCTYNAOMUX
B arMocthepHblii BO3AYX Hepe3 BO3AYWKY annapata npR H3MCHEHKW B TeueHHe
1 4 TeMmeparypu XHAKOCTH H ra3oBoii cpein B amnapate ¢ 40 a0 42°C.
Hcxodnete danusie. Coctas  XuakocTs B8 anmapate, % (Mace.). soaa 40;
Genson 30 uw nuxaopsran 30. [asoras cpela B annapate — BOAYX ¢ NPUMECHIO
aMMuaka. Bnaxmuocth Bosgyxa ¢=D50%. Kouuentpauss awmMuawka p  BO3AYyXe
Cnu =10 wr/m®. Idaenenne napyxno cpeant 8=101325 [la. duasierp annapa-

Ta 1,4 M, Bbicota annapara 2,56 M. Cvyenenb 3anojiHeHus annapaTta KHAKOCTHIO

ky=0,7.
Pewenite. OTROCATENbHBIE MOJEKYAAPHblE MAaccH  COCTaBAROLIKX 23080
cpeatl: Mu,o=18,015, Me=78,10; My=9897; M,=26896, M.u,=173L

Moabtbie A0H COCTABARMOWHK HMHIAKOCTH:
— ay/My
E‘ay/M! ’
0,4/18,015
"HaO = T3 4718.015 + 0,3/78,10 1 0,3/98,97
0,3/78,10 —0,1321;
0,4/18,015 4-0,3/78,10 4- 0,3/98 97
0,3/98,97
0,4/18,0154- 0,3/78,10 + 0 ,3/98,07

=0,7637;

g ==

=0,1042,

g =

a



Ha Ilpunoxenns 1 HaXONHM SMNHPHYeCKHe KO3(GHUHEHTH IS Kamaoro
NOHEHTA CMECH MKHAKOCTH:

aona A = 7,9608; B = 1678; C — 230;
GeHaon A =6912; B = 1214,6; C = 2212
ARXNoOp3TaH A=T184; B = 1358,5; C = 232.

IMapunanpioe AaBjeHHe HACHIMEHHLIX NapoOB KOMNOHEHTOB HaX YHCTHIMH
KHMH BelECTBAMH:

lgpt=A—B/(C+1):
npy £=40°C:
1g pyy,0 = 7,9608 — 1678/(230 + 40) =1,7460;
PPr,0 - 86,7 whi pr. cre, sam 70400 Tlag
lg ps* = 6,912 — 1214,6/(221,2 4 40) = 2,262;
ps* = 182,5 MM p1. cr, naw 242725 Tla;
lg pa* = 7,184 — 1358,5/(232 + 40) = 2,190;
pa" = 155 mm. pr cr, sam 20615 Tla;
npu [=42°C:
1g P10 =1 7,9608 — 1678/(230 + 42) =1,7917;
PPH,0 == 61,8 v pr. cr., wan 8239 Ia;
g pst = 6,912 — 1214,6/(221,2 4 42) = 2,2973;
pa = 198 sm. pr. cr, uaw 26 397 Ila;
lg pa® = 7,184 — 1358,5/(232 4 42) = 2,2619;
pa' = 1825 mM. pr. o1, wauw 24 331 Ma.

TMapuuansHoe aaBfeHHe NapoB KOMNOHEHTOB Hal cMechio Xuakocred, [la
pi = mip*;
npu !=40°C:
Pr,0 = T541,1-0,7637 = 5759: pg= 24272,5-0,1321 = 3206,4;
pr = 20615-0,1042 = 2148,0;
npu t=42°C:
PH,0 =2 82300,7637 =1 6292; pg = 26 397-0,1321 = 3487;
Pa == 24 331-0,1042 = 2535.
Mapunanesoe fasieHHe HACHIUEHHWX ROAHLIX mMapos B rasosoit cpene:
Ig p¥y,0=20,622  7,5¢/(238 - 40);
npi {=40°C:
1g pPr,0 =0 6224 7,5-40/(238 4- 40) &= 1,7011;
PPH,0==50,2 Mw. pT. CT., HAH 6676,6 Tla;
npn {=42°C:
1g p*u1,0== 0,622 -1 7,5-42/(238 - 42) =1 747;
2o%H,0=3 55,8 mm, pr, or,, wax 7439 Ma,
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“abauya 2.5 Bosmoxcrole napyuaisuste 0agaeHus KOMNOHEHTOB
a3ogol cMecu HAd HudKoCTsi0

{OMNOHEHT Mapunaapnoe napaenne BoamoxHoe
KOMTIOHEHT OB, Ma napusranbHoe
Aasaenne, [la
NOCTYyNaWWHX H3 B nepBDﬂﬂ’JaJ’thDﬁ
WHAKOCTH rasosofl cpeze
Mpu t = 40°C
Boza 5759 3328 5759
Bewxzon 3206,4 0 3206,4
O uxa0paTan 2148 0 2148
AMMHaK 0 1,603 1,503
[Tpu t = 42°C
Bona 6292 3719,5 6292
Benson 3487 0 3487
[Iuxaopstau 2535 0 2535
AMMHEK 0 1,52 1,52

Mapnnaashoe AaBAEHHE BOAAKHX NMapop NPH 3alaHHOR BAAKHOCTH:
PH,0 = P'H09;
npu t=40°C;
PHg0 == 6676,6:0,5 = 3338 IMa;
apu {=42°C:
PH,0 = 7439:0,5 = 3719,5 Tla.

Mapuuaisnoe AaBienue nprMecu (aMMHaka) B rasosofi cpefe:
C; (2731 1) 133,3_

16M,- 1000
npu {=40°C:
10 (273 - 40) 133,3 .
PNHy = e ataa00 00 T
npu (=42 °C:

_10(273+42)133,3
PNH, 16-17,31-1000

Bo3MOXHHe napuHaibHble JabBaelHa KOMYOHeHTOB ra3oBOA CMecR HaR EAKD-

cTbio_npuBefelt B taba. 2.5.
Mapunanvioe AaBachie OCHOBHOTO rasoBOrO KOMIOHEHTa BO3AYXa:

npu (=40°C:
pe = 101 325 — (5759,14 + 3206,4 + 2148 4 1,503) = 90210 [Ta;

fpK §=42°C:
P = 101 325 — (6292 4 3487 4 2535 +- 1,62) = 83010 fla.

= 1,52 ITa.




KoBlenTpalin COCTABAAOMIEX TA30D0H CMech, MI/W®:
Ci = 16pM;- 1000/ (273 4 ¢) 133,3);
npu ¢=40°C:
Chi,0 = 16-5759- 18,015- 1000/ (273 -} 40) 133,3] == 39 876;
Cs = 16-3206,4-78,10-1000/{ (273 + 40) 133,3] = 96,258;
Ca = 16:2148.98,97- 1000/ [ (273 4+ 40)133,3] = 81710;
CNHy = 10;  Cpe=16-90 210-28,96-1000/{(273 4 40) 133,3] &= 1 001 690;

npi (=42°C:
Ch,0 == 16-6292-18,015-1000/4 (273 + 42) 133,32) == 43 186;
Co = 16-3487-78,108- 1000/ [ (273 4 42) 113,32] = 103 770;
Cn = 16-2535-98,97- 1000/ (273 + 42) 133,32] = 95 588;
Cni,=110;  Cpe=16-80010-28,96 1000/} (273 - 42) 133,32) == 982 115.
Cpeansin KOHUEHTPAUHA KOMIIOHEHTOB ra30BOA CMECH, MI/M3;
Cep, H,0 = (39 876 - 43 186) /2 = 41 631 ;
Cepo = (96 258 4 103 770) /2 = 100 014;
Cep.a = (81 710 +4 95 588) /2 = 88 634;
Cep, NHy = 10; Cep, »= (1001 690 - 982 116) /2 = 991 902.
OO6vem rasomoft ¢cmecH B annapare:
V = nDH (1 - ky); Ve 3,14:1,4425(1 —07) = 3,3 M3,
HameHenne Temnepatypn rasopoii csecH B annapare:
Al = [y — ) = 42 — 40 = 2°C,

¥YbBeauuenue oGbema rasoBofl CMecH OpH M3MeHeHWH TeMMEpPATYPH:

At 2
e et a
Vee=V 3|=3,3 273:!0,024!4.

KonnyecTso cocrasasiolinx ra3oBoft cMecy, BbileqfiOWHXCA H3 anmapara npu
ManoM AbIXaHuH, r/y:
Gi= V.Cepi,
Gﬁzomo.om 41531-1079 = 0,984; Gg=0,024-100014-1073 = 2,400;
Gp==0,024-88634-107=22,127;  Gnm, =0,024-10-1072 = 0,00024;
G, = 0,024:991 902-10-3 = 23,806.

2.2.4. Pacuer KOMMUECTEE BPEAHMIX BOUISCTE, NOCTYNAIOWNK
B aTMOcepHbIi BO3AYX Yepes WeNeBOH 3230p M3 aNnaparos,
HAXOA/RMXCH NOA PAIpOKEHHEM

:\llnﬂp:ll‘, B KOTOpPOM TOKCHYHAR CpPella HAXOAHTCHA nox MaiablM paapemomwu
(7 40 0,001-10° Tla, san p no 0,01 kre/em?), TakmKe ABARETCH UCTOMHHKOM 3a-
IpH3HenHA BO3AYWHO cpean, 4To 06ycaopaeno Anysnefli BpeaHHX BellecTs
qepes dengotioctn (CkBO3ube NOpH) annapata ItoT Apodece 0cOGeHHO OAACEH,
KOFAY KOHUCHTPAUHS (OKCHHHHX @ellecT® 8 annaparte apumepio a 10° pas npe-
BHWIACYT Npefe/biiv AonyCTHMbe B PAGOYEH JoHe NPOHIBOACTREHHEX NOWedtennf,
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KoaftecTBo BpeAHX BeulecTs, PHAeNAIMIAXCA TPH paspemennyl, onpeleig-
erca no Qopmyne, r/u;

FCw

Gje=1,8 Pet, i

(2.15)

rae F--cymmapHaa naowapas weaeit, m? C;— KOHUEHTPalUHs BpeAHOro raaa
B annapare, r/mM% U — CKOPOCTb BO3AYXa B weanx, m/c; Pe — kpuTepnii Ilekne
B 3aavax An¢dysHoHHOTO NepeHoca BellecTha;

Pe; = vl/D;, (2.16)

s—-q::;.u.uuu Annua eaell, My Dy — kosdduitielr  anddyrEn raza B poany-
xe, M¥/c. ‘
Dopmyay (2.15) MOXHO npeAcyaBHTL B BHAC:

FC;D?;
Gy=21,8 =g (2.17)

Kosdpduunents anddyann Dy HexoTopuix BpeaHwx Bemects npupefenn B [Ipn-
JqoXeHuK I
CaHHTapHBIMH HOPMAMH PEKOMEHAYETCH NDHMEHATL NPEHMYLLECTBEHNO Te
annapaTh, KOTOpPHE HMEKT Nacnopr W npu paloTe KOTOPHX 06ECHEYHBAKTCA
fpedgemue CAHHTAPHO-THPHEHHYECKHE YCAOBHR Ha PaGOUHX MecTax,
nacnopre AOAMHH ObiTh yKasaHu: palovee JaBACHHE, UPH KOTOpPOM an-
napaT HCNHTHBAJACA HA [ePMeTHYHOCThL B 3aBoAckHX yoaosnax (0,025-10° Ma,
nau 250 krc/m?), BeMHuHHa najeHus AmBAeHMA 38 1 u (He Gosee 0,002-10% [a,
HaH 200xrc/u*} H KOAHYECTBO BLIAGNAIOUIMXCA BPeAHBIX BeuiecTB NPH STOM Aam-
aenun Go.
Koandectso Bpeakoro BellecTB4, KOTOpoe MQMeT BHAEAATHCR HI annapara
?p npouecce SKCOAYATAUHH NPH AABACHHA P, OTAHYHOM OT Pucu, ONPEACAACTCH MO
opMye:

1]
a,-=c,m£!9—‘-o.9sl-m-. (2.18)
Ps
rae m — kosdduiuKeHT 3anaca, npuHHMaeMud B npeaenax 1,6—20; p, — pa3pe-
HeHHe B npouecce sKcnayataunu, [la.

Mpr paspexennn Gonee 0,01:10° Ila, man 100 kr/m?, annapar paccMatpu-
BAOT KAK BAKYYMHHR H K er0 repMETHYHOCTH NPeABABAANT NOBHILIEHHHe Tpe-
Gosanua. BpenHtle BemlecTBa, BHAENAIONIHECA Yepe3 HeNVIOTHOCTH BAaKYYMHOro
annapara, He YYHTHBAKT, MOCKOALKY HX KOJHYECTBO HeBeNHKO.

pEMep 2.8 OnpefefHTs KOJHYECTBO XJOPHCTONO BOAOPONA, BHAENAIO-
HWerocs M3 anmapara, MpH paspexeHnn B nociestem p=0,006:10° [la.

Hexodusie Oamnvie, KoingecTpo Bo3ayxa, OTCAcHiBAEMOro M3 anmapara, co-
crapaner 20 m/u. [amnenne arMmocdeporo soanyxa p=993.10¢ [la. Illluphna
menn 6 B annapate 1 MM. KonuenTpauus XJOpHCTOrO BOJOPORE B  anmapare
10 r/m® Oauna mean 20 mm. Ouamerp annapara 1200 um. Temneparypa © anm-
napate f=20°C.

Pewenue, Tlaomane wean:

F = nD8 = 3,14-1,2-0,001 = 0,00377 u?,
CxopocTt Boaayxa 8 wlejH:
v = V/F = 20/0,00377-3600 = 1,47 wm/c.

Kosq:ﬁnuneu'r anddysun xaopuctoro Bogopofa nph f=0°C u po=101308 Ila
(cm. [lpnaoxkenne I):

Dy wer = 13 10~% m¥/e,
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Kospduunest aupdysnu xaopucroro somopoaa npu f=20°C u P=99300 [la:

P [ T \2
py=p, 2 (L):
1=D T\

Digyne 13 w--%g%a(mi—;m)'m 14,74-107 w3 /c.

Koanvecrbo XJMOpHCTOrO BONOPOR2, BH/eNHBIeroca 4Jeped IWlesib NPH paspexe-
HHH

FCD? 0,00377-10 14,74.107¢

R i 25,1-107° .
Gycy=21,8 - =1,8 147.0.02° = 07 r/u

2.3, PACYET KONMYECTBA BPEAHBIX BELLECTS,
NOCTYNAIOWHX B ATMOCDEPHLIA BO3AYX M3 MHAKOCTHOIO
OBbEMA TPYBOMNPOBOAOB M OBOPYAJOBAHMSA

2.3.1. Pacyer KONKYECTBA BPEAHBIX BELLECTS, NOCTYNAIOWMX
u3 rpybonposogos u o6opyaOBaHMA, HAXOANIMXCS
noa RasneHMem

Onpeaesenne KOAHYECTBA BPEAMBX BEUIECTB, NOCTYNAOUWMX  4Yepe3  HEMAOTHO-
¥ Qaannesnx coepumennii. Mcxons H3 anannsa 3aBHCHMOcTell Be/HYHH YyTeuek
OT AapieHHA cpeibl, YAeNbHOrO AaBJeHHA Ha NPOKAAAKY, TOMUHHH MPOKAANKH,
BpeMenn SKCIJIYaTauHH, BA3KOCTH cpefiH, lesecoo6pasHO OnpefenfTb BeAHHHHY
yTeukr wo cheayiomed dopmyae, r/(M-u):

G = km Y/ pJ105, (2.19)

rie p — u3bGHTOYHOe AaBJieHHe BHyTpeHHeRd cpeid, [la; & — kospdmunent, yun-
THBAWOIMKA MaTepHan NPOKJAAKH; MJA NapoHHTa k=1, ANA pe3HHH k=5 u Aas
droponnacra-4 k=05, m — K03bPHUHEHT HErepMETHYHOCTH, NPHHHMaeMHHA, Hc-
XOAsi u3 onpelenneMofi NPOJAONKHTENbHOCTH paloTH ¢naHneBoro coeHHEHHA.

Ans pHuHCNeHHA BeJHYRH BHOGpOCOB BpeiHHX BelMleCTB B HeYCTAHOBHBWIHiiCR
nepHOA 3KCNAYATAUHH H3 (IaHNEBOro cOelHHEHHS Weeco06pasHO NOJB30BATHCA
k03 dHIHEHTOM HerepMeTHYHOCTH s TpyGonpoBojoB W 06OPYAOBaHHSA, MOABEp-
raeMoro mOBTOPHOMY HCNHTAaHHIO. ﬂJIﬂ HaqYaJabHOro nepHoja 3SKCHJAYATaUWH,
a TaK¥e AR ngmmpnsonon H 060pYI0BaHHA, NOABEPraeMbIX MOBTOPHOMY Hc-
nurasdio, m=0,005; Ans BHOBb yCTaHOBJAEeHHHX TpySonpoBoloB H o6opynoOBaHHH
B NEpPHOJ YCTaHOBHBIlerocs pexuma m=0,001.

pumep 29 Onpenenurs KOJH4YeCTBO BpPelHHX BELLECTB, BHAeJAIOUIHXCH
B HavanbHHA nepHoA 4epe3 CI)JIEHI.[EBQQ coeIHHEHHe, HaxonanweeCs B MHAKOCTHOM
obbeMe annapara.

Hcxodnoie dannvie. JlaBaenne cpenn B annapare pase=101325 Ila. Mare-
pHaJl NPOKJAAKH — NAPOHHT TOAWMMHOA §=3 MM. El.v:mm PaaHoeBux coefiHHeHHH
I=2 w. Coctap ®uaxocTH b annapate [B % (macc.)]: poma 40; Genson 30
H nuxnopstan 30.

Pewenue. Koadduuuenr, yauTHp2IOMmMuA MarTepHan NPOKAAAKH AAA NAPOHH-
Ta, k=1. KospHuUHEHT HerepMETHYHOCTH AAA HAYAALHOTO MNEpHOAA 3KcmJyata-
nman m=0,005. KonryecTBo cMecH XXHAKOCTeH, BHAEAAIOUIHXCH 4Yepe3 HenJAOTHOCTH
daanuesntx coeannennii:

Gei==km VY p/108; (2.20)
it
Gy =10,005- 1 "/&:732—5 260,01 1/u,



{onMnuecTBO KOMNOHEHTOB IKHAKOCTH, BHIIeAAIOMHXCA yeped HeMNOTHOCTH ¢aa-
leBHX coepnienndt, r/u: Gu,0=001-0,4=0,004: Go=001-03=0,003; G;=
=0,001-.0,3=0,003 .

OnpejiesienHe KONHYECTBA BPEAHBIX BeWECTB, NOCTYNAOWHX B amoc;re HuiR
103MYX 4Hepe3 caNbHHKOBME YMIOTHeHHA NOPUIHEBHX HAcocoB. Bo B Prl*ITB
(r. Baky) moayuena dopMmyna AR ONpeleneHHA KONHYECTBA BPEIHHIX BeILECTB,
TPOXOAAUIHX Yepe3 WITOKOBHI CAJbHHK MOPWHEBHIX HACOCOB, [epPeKayHBaOLHX
vanocepHHeTHe Hedrenporykrs (KuAkue), r/4.

G=13,19-10xD5 Vo , (2.21)

rae D — anaMerp wroka, MM: B — onbiTHHE k03(duuneHT, papHufi 5 AAA arpec-
CHBHHX HedTenpoAYKTOB (HanmpuMep, ankunatoB) u 2,5 AMA  GeHIHHOB, AWCpoOH-
HOB, KEPOCHHOB H Ap ; p — AaB/ieHHe, Pa3BHBaeMoe Hacocom, Ma.

Mpumep 210 Onpenerwrs koauyectBo OeH3WHA, BHAENAIOWIErocs «epes
ITOKOBHHA CcaJbHHK Hacoca.

Hexodnvie dannvie. lapieHHe, pasBuBaeMoe HacocoM, p=2,94.10% Ma. Ko-
spdnunent 5 aan Genawwa 5=25

Pewenue., Koanvectso BHAeNAIWEr0CH OEHIHHA 4epe3 WTOKOBMIL aAbHHR

G=3,19 107*.3,14-2,5.25)/2,04- 108 = 340 r/u.

Onpenesenne KOJAHYECTBA BPEAHLIX BEUIECTB, MOCTYNAWWHX B aTMochepHuni
BO3lYX Yepe3 YNAOTHeHHA HEHTPOGEXKHLIX HACOCOR B OTCYTCTBHE  MACNOPTHHIX
Aannwx. KoJHuecTBo BpelAHHX BellecTB, BbAENAIOMIHXCH Yepe3 KoAblUeBOH 3a30p
caJIbHHKOBOIO YNJAOTHeHHA UeHTpoGeXHOro Hacoca, onpejenfieTch B 32BHCHMOCTH
OT peXHuMa HCTeYCHHA BpelHbIX BewecTB W3 wedin. Pasnnyawor namuHapHbif ®
TypOyneHTHHIT pesKHMB HcTeueHHA. TypOyneHTHH peXHM ucTedeHHst Habiionaer-
CA NpH KOHUEHTPHYCCKON KoJbUeBOH weaw npH uucae Pedwoapaca Re> 1000,
NpPH IKCUCHTPHYECKON KOJALUEBOH wWwean npH adcse Peiinonsaca Re>>300, Yucao
PefiHoabaca Beiuncaigerca no Qopmyae:

Re = Sujv, {2.22)

rae S — WHPHHA KOAbUEeBOA wenu (#aH paanaibHOro 3a30pa), cM: NPHHMMACTCH,
HCXOAH H3 AOMYCKOB H MOCAJ0K BPAIMAIWHXCH BAJT0OB AMMUYECKHX  annapatos
B 3aBHCHMOCEH OT AHaMeTPoB Baja da!

dy, M . . . .. 0,01 0,01—0,03 0,03—0,12 >0,12
Soem. ..., 0 0,001 0,002 0,005

© — CKOPOCTb MOTOKa B e/, cM/c; v — KoaQQHIIKeHT KHueMATHICCKON BAIKOCTH
cpeanl, cM?/c.

pH TYpOYNeHTHOM NOTOKe KOJiHuectBO BPeAHMX BelilecTs ofipeledsctcs no dop-
Myne, r/u

G = 2617-3,683DcpPias/ (20), {2.23)
rne Dep — cpepunii AHaMCTD KOMLLECBOK Wietw, cM:
Dy, = 100d, + S {2.24)

Puas — HIOHTOUHOE naBaeHue cpensd B wacoce, [fa; z-— panwa Hanpadamwoumed
BTYAKH, CM, - KOMpdHImeHT AHhaMiucckoit BA3KOCTH, cpenw, TMa-c.
KUJ‘lHlle(‘.TBo BOULCCTH, BLIACAROUMXCA UCpe3 KOHNCHTDHYECKYIO KOJALUEBYIO Wedb,
NpH AaMHHAPHOM TCUCHHH ONPCACTHCTCs w3 Bhpa ACHERA, l‘/li'

3
G =9,24 ggﬁﬁm& 107, (2.95)

rae p — NAOTHOCTL CPeAn, Krfwd,

v



Mpn sKcuenTpHuecKoli dopMe pasda uAm lueAW Mofepd BeilecTba yBeAHYHBA-
10TCA, H B 3TOM C]ay4ae OHH ONpeAedAIOTCA No dopMyde:

Pu6S°Depgp
pz

G=09,24 (1 —1,577) 1077, (2.26)

rie [ — OTHOCHTe/bHAf BeJIHYHHA, PaBHam OTHOWEHHIO JFKCUEHTPHCHTETAa K pa3-
Mepy MaKCHMalbHOro 3a3opa; g — YychopeHHe cpoboaHoro nafeuun. [lotepn ge-
pe3 MaKCHMaJNbHO 3KCUEHTpHYeckylo weab (/=S) B 2,0 pasza Ooasule, ueM wHepe3
KORUEHTPHYECKYIO.

Mpuwmep 2.11. Onpelenuts KOAHYeCTBO OeHsHha, BHIENAKUMETOCR Hepes
KOJbUEBYiO Weab CAAbHHKA 1eHTPOOeXHOro Hacoca.

Hcxodnoie Oannste. [lnamerp Bana 25 Mm [lassende, Pa3BHBaeMOe HacOCOM,
2,94-10° Ma (30 m moassoro cronba). Ban kowuentpuued. Jnuna Hanpasasgio-
mei Bryaks 50 mm. Temneparypa nepekaunmaemoro oOerisvna f=30°C.

Pewenue. Tlpu nuamerpe Bana 0,01 M<<d,<0,03 M WHPHHA  KOJblUeBOH
mean cocrasur S=0,001, uTo cOOTBETCTBYEeT H MAUIMHOCTPOHTENBLHHM HOpPMaM,
Koria S anm 3-ro Kaacca ToMHOCTH cocTapaser 03% d., HAR

§ = 0,03-2,5/100 = 0,00075 cm.
Cpeanaft ndamMerp KoJblleBOil UleH, CM:
Dep = 100da + S = 100-0,025 4 0,001 = 2,501 cm.
KosdpdHuuenT nuHaMHYECKOH BR3KOCTH cpelbl — GeHsuua Mpr f=0°C:
o = 60,3-107 Ma-c.
Kosdpouuuent anuamuueckodt saskoctH GenauHa npu (=30 °C:
we =po /{1 + 0,0368¢ 4 0,000221£2);
60,3-1077

= "170,0368-30 1 0,000221-30°

[Tnotuocts Genanua p=T751 wr/m2.

Konmviectso Baidensiomterocs OensuHa cocTapiser (np NaMHHADHOM peXHMe M
KOHUCHTPHYECKOH ieau):

2,94-10%-0,0012-2,501 -9,81 - 1077751
26,18-1077.5

G 0,403
O6vew npocouspwerocs Oenauna: Ve=— = '751 . 10°=0,5366 cud/u.

Maomans wenn: F=mDS=3,14.2,501-0,001=0,00785 cu?, Ckopocts noTOKa
B UedR:

+=26,18-1077 Ma-c.

G=9,24 =3 0,403 rfu.

v = V/F = 0,5366/3600-0,00785 = 0,019 cM/c.
Koaddunuent xuxemaTHdeckoli BAak0cTH OeHsuua:
-7
B 218,107 o0 0,0349.107 o/,

‘vc_*amh-{;- 751
Uncao Pelinoawfca: .
ﬂ 0,001-0,019
v o 0,0349.107
Cpasuiipaes paciethoe diicio Pefioflpfca ¢ kpérdiecKuM, ofpeleaARIINK pe-

WHM ueTeweHun w3 wenw: 0,544 <1000, chrepomatenbud, PeWHM  HCTEUSHHN
AAMHHAPHWA ¥ TNPeABAPUTLABHO NPHHATAR DacderHan (OPHYAR AR Onpefodie-

Ree= = 0,544,

a8



U8R KoamfecTBa BpeqHHX BemlecTs, moctyfiatomtiix ® ATMOCQepHHR BO3AYX Hepea
KOHUEHTPHYECKYIO Llesb CanbHHKOBOTO YNJOTHeHHS HAcoca, cnpaBedsiHBa.

OnpenencHHe XOJAHYECTBE BPEAHWX BelIeCTB, NOCTYnawlUHX B arTMochep-
HHA BO3AYX Yepe3 YNAOTHEHHS UEHTPOGEKHBX HACOCOB MPH HAJAHYHH nNacnopT-
abX Aawemx. IIpH HANHYHH NacnOPTHEIX JaHHBIX O XojaxdecTBe NPOCayHBAO-
WHXCA BpelIHHX Bellle¢TB Yepe3 CaAbHHKOBOE yN/AOTHeHHe Hacoca Gew, T3 KOMM-
4ecTBO KOMNOHEHTOB XHAKOCTHOH cMecH oupenensieTcs no Qopmyde

G = Genay, (2 27,

rAe g; — MaCCcOBas JO0JR KOMMOHEHTA B cMecH XHAKOcTH, %.

Mpumep 2.12. OnpesenuTs KOAHYeCTBO BPEAHBIX BellecTB, MOCTYMalOUWH\
B aTtMocdepHHil BO3ayX d4epe3 caNbHHKOBOe YNJOTHEHHe Hacoca MPH  HAMHMHM
NacnopTHHX AaHHHX O KOJMHYecTBe Bhljensiouteiica cMecH Gew=10 r/4.

cxo0ubie danmbie, Coctar Xuanoetd, % (Macc)'  poaa 40: Gewson 30

H RHxaopata 30.

Pewenue. KoanuectBO KOMNOHEHTOB MKHAKOCTH, npocaynpalomefics  vepes
CaNLHNKOBOE YMAOTHEHWe Hacaca, rfu:

Gi = Genty: Gugyo = 10-04 = 4,0;

Ge=1003=30: Gp=10.03 =30

2.3.2. Pacuer KONWUECTRA BPEAHLIX BEILeCTS,
HCNAP AL MXCS cO cBOBOAHON NOBEPXHOCTH MHAKOCTH

KoaruecrBo BpegHBIX BeilleCTd, HCMAPAIOMWMXCA CO CBOOOIHOW MOBEPXHOCTH XKHA-
KOCTH (NpH XpaHeHHH B OTKPHTHX pe3epByapaX, NPONHThE, POMBIBKE, pPadJjHBe
H T.7.), 33aBHCHT OT €e XHMHYecKHX cBoHcTB, TEMNEpaTyphi, nJAollaju 3epkaja
HCTIADEHHA, NPOJOMKHTENBHOCTH WCNapeHMs ® NOABMMHOCTH Bsosayxa. [lponece
nepeHoca McnapAIOUleroc PeUIECTBAa OT WCTOYHHKA HanapeHHs B OKPYM20Wyw
cpeny Moxer OuThb AHODY3HOHHBIM, a TaKkie OOYCAOBACHHBW eCcTeCTBEHHON KK
BHAYKIeHHON KOHBeKIHewH. :

MNponecc meperoca HCNAapAWINerocs BellecT8a OT  HCTOUHHKA  HCNapeHMs
B OKDYMKalMmyw cpeay onpeaeasercd nposspedehned kpurepsed Tpacroga Gr

1 [lpangtas Pr:
Gr-Pr/, (2.28)

rie Gr = gL p/v'p; (2.29)

g ~— yckopenne cpoGoaHOrQ majeHus, m/c?; L — onpegensiomuit pasmep, M; ans
Kpyraoit nopepxHoctH L=d, Aaa kBajapata L=a, ANA MOPSMOYroNBHHKA H MO-
BepXHOCTH HenpapnibHo#t dopMu L=7F, Ap —pasHocts maoTHOcTefi cpeanl Haj
NOPEPXHOCTLIO JKHIKOCTH H B YAaJeHHH OT Hee, I'/M% v — K03QHUHEHT KHHeMa-
THYeCKONl BA3KOCTH OKpyXallleA cpein Ha HEKOTOPOM YJajieHHH OT NMOBepXHO-
cTH, M?/c; p — MIOTHOCTb OKpYXKamwomell cpeast, v/M5.

Kpurepuli Pr’ nna npouecca ucnapewusa npaiumaerca Pr’=0,66.

3HayeHHs napuHaibHHX NaBieHHH H KoHUEHTpauWii BpeaHHNX ra3oB H na-
208 B atMocdepHOM Bo3syXe B (hopMynax pacyera KOJHYeCTBA HCNAapAIOMHXCH
relllecTB NOMKHEL NMPHHAMaTbCa OPH TeMmncpaType nopepXHoctH Xuakocrtd. [lpu
(TAHOHADHOM peXHMe 3Ta  TeMnepaTypa YCTaHaBAHBaeTCA B COOTBeTCTBHH
¢ 6ANaHCOM TeMad, KOTOPHM YYHTHIBAGTCA TaKXe TENAO, MOABOAHMOE K KHA-
KOCTH H3BHE; TENJo, OTAaBaeMOe H mojaydyaeMOe JKHAKOCTbIO ® BO3AYXOM B pe-
JyAbrate TenJoodMeHa MeXAY HHMH, H Tenao, pacxojyeMoe Ha HCmapeHHe.

B cayyae anwabaTHueckoro npomecca (NOABOA Tenda K KLJKOCTH H3BHE
OTCYTCTBYET) TeMNnepaTypy NOBEPXHOCTH HcMAPAKUleAcs XHAKOCTH MOXHO naii-
TH, HCXOAA H3 DaBeHCTBA TeIIOCOAePMaHHH BO3AYXa Hajl TNOBEPXHOCTbIO XHUA-
KOCTH ¥ Ha HeKOTOPOM YAasieHHH OT MecTa HCMapeHHs:

34,5p, My 34 ,5p, My

4:=-269 49



T Cop B £, — Tefi0EMKOCTE BO3AYX4 # Napa XAHHOTO Beillectsa, kJUR/ (Rr Kie
fw W lo— TeMnepaTypa NOBEPXHOCTH JKHAKOCTH W BOajyxa, °C r - cKPHITAA Teu-
JoTa Hcnapedus BeiiectBa, KJIX/kr; M, — MonspHas MAacca NapoB sewiceTha:
B — 6apomeTpHyeckoe AaBJACHHE. :

Ecn He yuHTHIBaTH NMpH pacderax CHHXKeHHe TeMNepaTypel  MOBEPXHOCTH
XHAKOCTeH, 0cOGeHHO KHNALIMX TNpPH HH3KHX Temmepartypax, TO owH6Ka B pacie-
TAX MOET COCTaBHTh 3HANHTENbHYIO BeanuuHy. [1AA peadbHBIX YCJHOBHi, KOrld
npouece HCMApeHHA (AKTHYECKH ABAsleTCA HeaanalaTHYECKHM, TeMmeparypy ho-
BePXHOCTH HcrapeHHs (HanpHMep, NMOBEpPXHOCTH ropfiuefi BOAM B CHOKOIHOM i
CTOAHHH) MOXHO ONpPeJeNHTh H3 TPHBe/leHHHX HHXe NaHHBIX:

Temnepatypa XHAKOCTH npH
£:=20°C 'u ¢=70%, °C . . 20 25 30 35 40 45 50 55

Temneparypa NOBCPXHOCTH

wenapenus, °C . . . . . . 18 23 28 33 37 41 45 48
TemnepaTypa XHAKOCTH NpH

£,=20°C w ¢=T70%,°C . . 6 65 70 75 8 8 90 9 00
TeMmnepaTypa  noBepXHOCTH _
wenapenss, °C ., ., ., . . . 51 54 58 63 69 75 82 90 aF

Mpu cHEXeHuw TeMnepaTypH NOBePXHOCTH KHAKOCTH B GOPMYIR ONpefeiewis
BHIENAMHXCA BPeAHHX BelllecTs BBOART nonpaBosnnl! Kosdduunert k,:

TeMmnepatypa kumeHHa XKHakocTH, °C . . <80 100 150 >>150
MMonpasounni kosdpuumenr &, . . . . 1,6 1,83 1,1 i,0

Ecan noBepxuocrs ucnapedHa cHaGMeda YKPHTHRME, TO KOAHHECTBO radom
H NapoB, BHAEJAIOLIHXCA B OKPYXAaWOUYK cpely, HYMXKHO ONPeACIsTh ¢ yudeTom
KoadduunenTa k;, NPHHUMAEMOTrO B 32BRCHMOCTH OT oTnOlWeHus F,/Fy, rie F) —
OTKpPHITAas MOBepXHOCTb HcmapeHus, M2, F, - noAHa® NOBEPXHOCTD HCMAPeHHH, M’:

F/Fs . . . 0,0000 0001 0,00 01 05 08 >0,8
koo L0 001 01 02 03 06 1.0

OnpeneieHne KOAHYECTBA BPEAHBIX BEECTB, HCAAPAIOWHAXCE co cBoSopyo#
NOBEPXHOCTH JXHAKOCTH NPH NJAeHouHOM pemume. [Ipy TAKOM pelHMC 0KO.T0 HO-
BEPXHOCTH MXHIAKOCTH CO3JAETCA MAEeHKa HenoABHKHOIG BO3/AyXa CPABHHTC/ALIO
601blDf TOAWKHL. [lepenoc BewecTBa ¢ NOBEPXHOCTH 9eped 3Ty MIeHKY odvc:
neyupaerca auddysunesl. dudpdysnonusi npouece nepcHoca BellEeCTBA XapakTu-
PH3yeTcA Npon3BelieHHeM ONMpeleafiownx mpolecc kpurepHes Gr-Pr'<Cl.

[pu ucnapeHun MHAKOCTH W3 rAYGOKOre COCyRa KOJHYECTBO BpPERHBIX BC-
IeCTB, NoCTynaiomux B arMocdepHuii BO3AYX, BblUHCAAIOT no dopmyde, rju:

B—
6y = 22 joms G Pot | (2.31)
by h B— pxi

rae D; — kosdduunent Auddysun napor xknaKkocth, cm?/u; F—njomams cocy-
A3, M?% C; — KOHUEHTpALlUA KOMNOReHTa B ra3oBOfi cMmecH, Mr/m% A -— rnyGu-
HA, CYMTAS OT BepXHerv Kpam cOCyla A0 NOBEPXHOCTH AHMAKoctH, M; B — Gapo-
MeTpuyuecKoe aaBiene, Ila; py — napuuasbHOe [aB/eHHe NapoB Ha HEKOTOPOM
ylaNneHuH ot HcTouHuKa, ITa; pu, — NapunansHoe JapaeHHe NapoB HaX MOBepX-
HOCTBbI0 KHAKOCTH MOpH TeMNepaType HCOApeHHA, MMa; k, — xkoag¢pnunenr, yunu-
THBAWH NOHHMKeHHe TeMNepaTyphi NOBePXHOCTH HCMAPEHMA; & — KO-
HUHEHT, yumuuammul’i CcTeneHh 3aKPLITHA AOBCPXHOCTH HCNAPCHHA.

Flps HenapeHHW KHAKOCTH © madblx noBepXHOCTel (HaNpHMep, ¢ WapHKOR
PTYTH) KOJHYecTBO BpeiHbIX BCWIECTS, MOCTYNANWMX B ATMOCepHBI Bosayy,
onpeacasetca no Gopmyrae, r/qa

. . F D= Poi e _—
G = 7,20 m w‘—ﬂ;ﬂ*ﬁ"wu {2.323

#



the F — mosepXHocTh HCRapeHHA, w'; P — mapiRadblioe AaBJcHAE napos Hak
NOBePXHOCTblo XHAKOCTH, [la; p — NIOTHOCTD MapOB KHAKOCTH, Kr/wm®.
pumep 2.13. OnpeaesnTs KOJHYECTBO HCMAPAIOWMXCA Hepes JIOK Bpej-

HBIX BellecTs. 7

Hcxoounsie Oanneie. [laBnenne at™ocdepnoe B=101325 IMa; auamerp nioka
0,5 M. JInametp annapata 1,4 M, BoicoTa annapara 2,5 M. CreneHb 3anoaHeHHA
MHAKOCTbIO ky=0,7. CocTaB xuakoctn B annapare, % (Macc): Boaa 40, Geu-
30n 30 n auxnopsran 30. Tasopas cpeaa B anmapate H CHapyXH — BO3LYX
¢ npumecbio aMMHaka. Baaxuocts Bozayxa ¢=>50%. Konuenrpauus ammmuaka
B n%annérxe C=10 mr/m3. TeMneparypa JKHAKOCTH W ra3oBOd cpeim B anmapare
t=4 .

Pewenue. W3 pewenns npumepa 2.2 napunadbible JaBACHHA 1apoB KOMNO-
HeHTOB Hax cMecslo KuAkocTH, MMa: pu,0=5759; ps=23206,4: p,=2148,0.

Kosdpdunuent andpdyans napos komnoHeHtoB npH {=0°C u py=101 308 Ia
(cM. Tlpuaoxenne I), m/c: Dougg=18.8-10—“; Dy6=9,05-10"%; Dg;=8,02-10-".

Kosppuunenr auddysnn napob KoMnoHenToB nph [=40°C B p=

=1012325 Ma, m¥/c;
p [T )2
=+ (—) Dy;
D‘ 4 (To) .

101 308 [ 273 4 40 \2
= 18,8-10-¢ = 24,69.107¢;
Dipyo= 18,8107 S ( 273 ) L
101 308 [ 273 4 40 \:
1078 11,89-1078;
By 9,08-107 5, 325(_ 273 ) -
101 308 (273 - 40 \2
- 8,02- 1078 = 10,54- 1078,

ITromwans nOBepxHOCTH HCNAPeHHn B annapaTe:
Fay = 0,785d%,, = 0,785 1,4* = 1,5386 M

Maowane moka:
Fa = 0,785d2, = 0,785.0,5? =0,1962 m*.

Otnowenne:
Fﬂ[FRII - 0,1962”,5386 L 0,]27.

Kosdduunent, yquthBaomui cTenedb 3aKPHTHA MOBepXHOCTH HCNapeHHA,
npu Fa/F:n=0,127 cocrapur k;=0,2. .

Temnepatypa xuneuns xomnonentoB xuakoctt, °C: soxa — 100, Seuson —
80,1 u auxaopsran — 83,5.

Kostpuunent, yyHTHBAOWKA NOHHAKeHHe¢ TeMOCpaTypH NOBEPXHOCTH Hena-
peHnsa, aas soAd k, =10, Gensona k=13 u AuxaopsTaHa k=13

Iay6una, culltan oT BepXHero Kpas JOKa A0 NOBEPXHOCTH MHAKOCTH:

h = Han(l "—kg) = 2,5(1 '—"0.7) =='0,75 M.

KoHueHTpallhH KOMNOHEHTOB ra3oBod CMECH HaJA NOBEPXHOCTHIO KHAKOCTH
(3 pacuera npumepa 2.2), mr/m3: Cu,o=39876; Co=96208 n Cx=81710.

MapusiaabHoe AaBreHne KOMNOHEHTOB ra3oBOR cMeck B HapyxHOH cpene, [Ma:
Pr|20“3328; no=0 0 pa=0.

KoanyecTBO KOMNOHEHTOR Ta30BOil  cMecH, BHAEAAIOIHXCA C MOBEPXHOCTH
HCNAPeHHn W NOCTYNAIOWHX B HAPYXHYIO cpedy 4epes JiOK, r/a:

Ga-a—kz 1078 24, ln B— pui :
ky o B—pw
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Gre ey D12 0o _24,69:10°-3600-1,5386:39 876
HO=T0 0,75 t
101 325 — 3328

101 325 — 5759

1 = 0,0364;

o 022 100 189 10°°-3600-1,5386 96258
el T 0,75 d

b 101326 — 0
101 3256 — 3206,4
10,54-107¢.3600- 1,6386-81 710

I = 0,0419;

0,2
Gy = -;-3— 10-9

0.76 !
101 325 — 0
In 01325 — g8 0r00%8.

Onpenenentie KOAHYECTBA BPEAHLIX BEILECTB, NOCTYNAWUMX B ATMOChepHmi
BO3AYX NPH HCMAPEHHH C NOBEPXHOCTH MHAKOCTH NPH MAMHHADHOM MW JIOKOHO-
o6pa3nom pexumax. JlaMuHapHbIi H JOKOHOOGPA3HH PEXUMEL ABHIKEHHS BO3IAY-
Xa HapyxHOM cpeabl BOAH3H T OBePXHOCTH Hcnaperus HaOMIOLAKOTCA NPH

2-10? < Gr-Pr’ < (Gr-Pr’) p. (2.33)
an HCNApeHHH CO CMOYEHHBLIX BEPTHKAABHBIX CTEHOK MOMHO CYHTATH, YTO
(GI‘-PI"]W lad 2,3‘ 108, l2.34)

Ecan wucnapelive NPOMCXOAHT C FOPH3OHTANbHOM NMOBEPXHOCTH JKHAKOCTH, Na-
pul KoTOpofl Jerye Bo3AyXa MAW HapyXHo#i cpelw, TO

(GrePr’)gp m 7,1:10%, (2.36)
4 ecAH NapH TAXeJee BO3AYXa HAH HAPYKHOM Cpeidl, TO
(Gr-Pr')gp = 1,1-10°. (2.36)

Huxe npuBefenn GopMyan Aas oOnpeleseHHf KOJHYECTBA HCMAPAMOWMHXCH Be-
WeCTB ¢ rOPH3OHTaALHON M BepTHKANLHOA nobepXHocTefl B 3aBHCHMOCTH OT paa-
HOCTH KOHUEHTpauufi H Pa3nOCTH NAPLHANbHHIX JapaeHui.

1. [lapn Hcnapsiomedics MHAKOCTH Jerye BO3AYXA HAH  HApYMKHOA cpeasl
(MOBEPXHOCTD HCMAPEHH — roPH3OHTANLHAR)

1/4
Gy = 118FLYADV/3; (Cy — Cp)b/8 (ﬁ'ﬁ.ﬂ‘i’; = 1) P4y op _:3.; (2.37)
1

M i/
Gy = 11,4-1074FL3/4DY%; (py — po)¥/* MY, (_-;,'5’-";"- - l) -E-”- . (2.38)
i 1

rae G — KOAHMYECTRO HCNAPRIOWAXCA BeulecTs, r/u; F -—nowaib HcnapeHus, %%
L — onpepenniomuit paamep noBepXHOCTH (AHAMETP, CTOPOHA KBaaparta, MeHbs
uag CTOpoHa NPAMOYrOJLHHKA WJAH AAA NOBEPXNOCTH  HenpamuabHol  dopmul
L=7F); Mycp—MoNeKyNApHaA Macca napoB HAPYMHO! cpeam; M; — Moneky-
AApHa® Macca NapoB ONpeAe/AeMOro BeUleCTBA, Py cp — IVIOTHOCTE HAPYKHOM
Cpedd Haa MOBepXHOCTbIO MHAKOCTH. pw W Po— NAaplUaAbHOe JaBjeHHc napos
COOTBETCTBEHHO Ha4 MNOBEPXHOCTLIO MHAKOCTH H B HapyXHoht cpeae, Ila; Cw
H Cog— KOHUEHTPAUNR NApoB HAA TOBEPXHOCTBIO KMAKOCTH H B HapyXHoR cpe-
ae, r/MY Ry — koshPuuHenT, YUHTHBAIIAR HOHHKEHHE TEMAOEPATYPH  HOBCPX-
HOCTH HCAAPEHHA, Ko — KOIQAHUUHEHT, YUHTHBAIOWNA CTENCHL JUKPRITHA noBEPY-
HoeTH Henapetna’ O; — xospuunent aud@yann napob KuakocTh, cMi/e,
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2. Napw uenapsiollencss HUAKOCTH TiXKenee BOIAYXA WAH HADYKHOH Cpenl
(HOBePXHOCTb HCMAPEHWA — FOPH3OHTaNLHAR); Mi=>Myep:

M 1/4 k
Gy = 65FL D3 (Co = Co)¥ (1 = e gty op 2 (2:39)
i 1
My op )”‘ ks
T -k—lho
3. TMaps ucnapsiomleficn KHAKOCTH Jerde (WAH TAMedee) BO3AYX2a HWAH Ha-
py#HOi cpeAbl (MOBepXHOCTL HCMAPCHHA — BEPTHKIALHAR):

Gy = 6,4-1074TL 13DVS, (o — po)¥/t M3, (1 - (2.40)

M 1/4 k
Gy = T9FL-11DV/3; (Cyc — Cy)b/4 (1 = --ﬂ}—cﬂ) Py, cp Tj-; (2.41)

My cp 1/4 kg
. — 2.42
e o

1

OnpepeseHHe KOJMUECTRA BPEAHLIX BEULECTB, NOCTYNANMUIKX B atMochepnniit
BO3RYX, MPH HCOAPERWM HX C MOBEPXHOCTH MHAKOCTH NPH TYPOYJEHTHOM pexume,
TypGyaeHTHufi pexuv ABHKEHHA BO3AyXa (HApPYXHOA Cpeln) BOAHIH nOBEPX-
HOCTH HcnapenHs HAOMIOLBETCA NPH

Gr-Pr’ > (Gr-Pr')gp. (2.43)

| TMapw wcnapsmiotieiic XHAKOCTH Jerde BO3AYXA WIH  HAp)KHOA Ccpean
Mi<<M,.p (NOBEpXHOCTb HCMAPEHHA — rOPHIOHTANbHAR):

Gy = 7,5+ 10-FL-YADY3, (pyg — pa)"f"M,-W"(l -

1/8 k
G; = 104FDA/3; (Cy — Cg) /3 (ﬂ"%{.".‘i - 1) poils, o if"‘ (2.44)

i

Gy = 3,0-1079F DM/ (py — po)4/® M4/3 (%ﬁ_ 1] (2.45)
i ki

Ty
2. Mapu wchapsiolleiics XHAKOCTH Tselee BO3LYXa HAM HapYXHOH Cpeant
M;>My.cp (NOBEPXHOCT HCMAPEHHA — rOPHIOHTANbHASR):

M 1/9 k
G, = B2FD/3; (Cy — C,) 2 (1 e ,__"__"E) pV3y op s (2.46)

M! kz
M 1/3 k,

Gy = 1,5 107FDY3; (py — py)*/3 M3/3, (1 —_ “°°P_) —  (@an
My ky

3. TMapw Hcnapsiomefics JKHAKOCTH Jertie (MM TsKedee) BOBAYXa MK Ha-
PYXHO#t Cpeabl (NOBEpXHOCTb HCNAPEHHs — BePTHKAMbHAfR):
M 1/8
G; = TBFDV3, (Cyc — Co)*/* (1 - _.EM_‘“’_)
i

ks .
P-v‘u, cpTK (2.48)
1

M 1/
Gy == 2,25 1079FDY/3; (py — pg)*/s MY/3, l( --__f"'?.ﬂ'.) _;’.i (2.49)
i 1

Bce npuBeseHHble (QOPMYJL OTHOCATCA K HCHAPEHMHIO TNPH  eCTeCTBEHHOM
KOHBEKUHH, KoTopas Habmonaercs, Korna Kosbduumest ofMena A Gansox Haw
paBen KosdPHUUHEHTY ModexynspHoit anddysun pemectsa D. Metomuky onpene-
JeRHs Ko3pduunenta o6Mena A cM. B . 4,

Fipumep 214, Onpeseanrtsh kONHYeCTBO BPeHHIX BellleCTB, WCNAPAIOWINX-
CA 4epes OTKpHITY0 NOBEPXHOCTL ANMapara, MOAHOCTBI0 3BNOAHEHHOTO MAHA-
KOCThY).
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Hexodneie dasnwe, Jlpaverp aunapata 1,4 M. CocTas *KHAKOCTH B annapa-
Te, % (macc.): Boaa 40, 6enson 30 w anxaopatan 30. Hapyxuaa cpexa — soa-
AYY ¢ npHMecblo aMmuaka Baaxaocte po3gyxa ¢=50%. Konuckrpauus am-
M#aka B BosfyXe Cnn,=10 wmr/m®. Temnepatypa wxuaxocrn f=40°C. Temno

K annapaty He noapogutcs. DBapomerpHdeckoe aaBdeHHe HapyXHOR cpeast
B=101 325 IMa Temneparypa HapyxHoii cpean f=16°C,

Pewenue. OTHOCHTe bHBlE MOJNEKYAAPHBle MACCH KOMNOHEHTOB, COCTABMSAN-
kx Hapyxnyw cpeay: M.=2896; Mu,o=18,015; Myu,=1731. [Napunasbroc

NaBAeHHe HACBUIEHHBIX BOAXHBIX (APOB B BO3ZAYXe HAPYIKHOR CPefld:
1g pPy,0 == 0,622 4-7,5(/(238 -} ¢) ~ 0,622 -+-7,5-16/(238 - 16) — 1,0944;
p-=124 mm pr cr, nan 1653 [la.
TMapunasbioe AaBiexue BOAAHLX NAPOB B BO3TyXe HAPYRHORL cpefud npu
33JAHHOI BAAKHOCTH:
Pu0 = PPH 09 = 1653:0,5 = 826,5 IMa.
lMapunaanbHoe aaBiefive npuMecH (aMMHaka) B Hapy:KHO# cpefde:
C; (273 4-4) 133,3
Pi™ " M;16-1000
PNHg = 10 (273 4- 16) 133,3/17,31-16-1000 — 1,503 [Ta.
IMapunanbuoe aaBieHHe OCHOBHOrO KOMMOHEHTA HAPYMXHOM CPCAH — BO3AYXa:
pa = B — Ep; = 101 325 — (826,5 4 1,503) = 100 397 Ma.
OGreMuLie 10/H COCTABAAIOUIHY HAPYIKHYIO Cpejy:
iy = puf B,
f, = 100 397/101 325 = 0,9908;
;0 = 826,5/101 325 = 0,0081;
N, = 1,503/101 325 = 0,00001.

OTHocHTe/IBHAA MOJCKY/IAPHAS MAcCa CMECH ra3oB HApYXKHON Cpeim:
Mew = BiM; = 28,96.0,9908 4 0,008] -18,015 4
+ 0,00001-17,31 = 28,84,
Konnenrpauui coCTaBAfOUHX HaPYKHYI0 cpeny:
C. = 16p.M,-1000/[(273 4 £)133,3];
Csp,0 — 16-826,5-18,015-1000/[ (273 - 16) 133,3] = 6784 mr/m?;
C. = 16-100 397-28,96- 1000/ [ (273 + 16)133,3] = 1207 570 mr/n?;
CnH, = 10 Mr/ud,

Mpow3Beente i;p, AJR rasopuiy COCTABAKIOUWEX HAPYIKHOH cpeast, Mr/m® (Kr/md):

igps —= 1207570 (1,2076)3
fr,oPH,0 = 6784 (0,0068);
‘NHSDNH:S =10 (0,0000[ ) 0

ITaotHOCTL HapyXKHOH cpeant:
Pu cp=20p; = 1,2076 4 0,0068 +4- 0,00001 = 1,2144 xr/m3.

OTHOCHTC/BHEIC MOJIEKYNIPHBIE MAacCcH COCTABJANKIIMX ra3oBO# cpeid Hax
wuaxocTsior My 0=18015; M,=78,10; M, =9897; M,=2896, M. =173l
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MoabHele [OAH COCTABARIOMAX HAKOCTH'

i e B
FT ¥ (a/My)
0,4/18,015
o = 0,7637:
a0 T e 015 1 0.3/78 10 1.0.3/98.97 Ot 0%
0.3/78.10
w =0,1321;
"6 G A/18.016 10.3/78.10 1.0 3j08.07 0132
. 0,3/98,97 —

0,4/18.015 + 0,3/78,10 + 0,3/98,97

M1 IMpnaoxennst 1 Haxoaum smuupHueckue Kosdoduuwentw A, B, C gnn
KRAMA010 ROMOOHCHTA CMCCH MHEAROCTH:

BOjJA A = 7,9608; B = 1678; C = 230;
Oenson A= 6912: B = 12146; C =221,2;
IHXJA0P3TaH A = 7.184; B = 1358,5; C = 232.

l'lapu.}ia.rtbnoe Aap/icHne HAaCHIULCHHBIX napos KOMOOHCHTOB Haja HYHCTHIMH
WHIREMI Dedicd 1BV

g pt = A - BI(C 4 1):
1y pi'yy o - 7 9608 — 1678/(230 -|- 40) — 1.7460;
PPhy0 = 56,7 vt pr.ocr., wan 75411 TMa;
ig po® = 6,912 — 1214,6/(221,2 4 40);
P = 1825 My pr. cr., uan 242725 Ila;
Ig p = 7,184 — 1358,5/(232 4 40);
P == 155 mM pr. cr., wan 20615 Ila.
Tlapunantyoe 1aBACHHE NAPOE KOMNOHCHTOB WAl CMeChlo YXHAKOCTH, Ta:
py=nmp"y;  PHyo = T541.1-0,7637 = 5759,14;  pg—24272,5-0,1321 = 3206,4;
P = 20615-0,1042 — 2148,0.
Tlapunajehoe AasieHHe OCHOBHOTO raloBOrO KOMMAOHEHTA — BO3Ayxa:
pa = 101 325 — (5759,14 4 3206,4 4+ 2148 4 1,503) = 90 210 [la.
KOHLLEHT;)&IU!I! COCTARJAIOLNX rasobnoit cMecH Had XHAKOCTLIO, Ml'fh"'.
C. = 16p.M;- 1000/ (273 + 1) 133,3]:
Ch,0 = 16-5759-18,015- 1000/{ (273 -} 40) 133,3] = 39 876;
Co = 16-3206,4-78,10- 1000/ | (273 + 40) 133,3] = 96 258;
C,=16-2148-98,97-1000/[ (273 4 40) 133,3] = 81 710;

Cnii, = 10;
C, = 16-90 210-28,96- 1000/ [ (273 + 40) 133,3] = 1 001 841,
Mpouseeaesde i (OCTABARIOUWHX  LAIOBOH  CMCCH  NAK  KHAKOSTBIO,

Mr Mt (ke /M)
H,0P11,0 = 39876 (0,0398); igpg = 96 258 (0,0963) ;
inPa =81 710 (0,0817); ‘.NHQPNH:;:‘ 10 (0,00001);
Erps — 1 001 841 (],0018).



MaotHoeTs rasopoft cMecH Hap RXHAKOCTHIO:
Pen = Bizps = 0,0398 4 0,0963 4- 0,0817 4 0,00001 +-
+ 1,0018 = 1,2196 xr/m2.
Kosdpduunent anddysnn napop KomnoHento npu fo=0 n po=101308 Ma (cm.
Mpunoxenue 1), M?/c: Dongo=18,8; Dos=9,05-10%; Doy=8,02-10-¢.
Kosppnunenr andpdysun napos xomnonentob npun f=40°C u p=101 325 M3,
Mi/c (w%/u):

Po(T)’
Djs==={ ==\ Dy:
H p \T, (]

101 308 [ 273 -+ 40 \2

—_ § ~8. — . B 0' -

Digy0 = 18,810~ 325( 5 ) 24,69-107% (0,0888)
101 308 [ 273 440 \2

= 107 = 1078 .

Dg =9,08:10°¢ = 325( = ) 11,89-10°% (0,0428);
101 308 [ 273 440 \2

= .1078. = 54.10"¢ 0 .

Dy=8,02-10 ™ 325( 273 ) 10,54 (0,0379)

JHHaMHYecKan BH3KOCTB COCTABAAIIHX Ta30BOA CMecH HAA MKHAKOCTBIO MNpH
t=0 (cm. IMpraoxenue I), IMa-c:

BoHa0 = 82-1077; Pos = 70-1077; Pog = 61-1077; WoNH; = 93-1077;
fos = 171-10~7,

Koncranta Carepaenga (cm. IMpraoxenne I):

Saty,0=673;  Sats=380;  Saty = 524;  Satnn,=503;  Saty= 107

IunaMudecKan BA3KOCTH COCTABAAIOWMX ra3oBoM cMecH HAJ KHAKOCTBIO mnph
t=40°C, Ma-c:

o3 sat (T
e = Fo o sat (273) '
273 4673 [ 273+ 40
273 -+ 40 + 673 ( 273
973 4380 (273440
273 140 1 330( 273
9734524 (9273440
273 + 40 } 524 ( 273
973+ 503 (2734 40
273+ 40 + 503 ( 273
273+ 107 (2734 40
973+ 40 1 107 ( 273
Oﬁ'heMHBIE A0JAH Ta30BHIX COCTABNAMIIAX HAd MHAKOCTHIO!

i == Pi/Page’ g0 = 5759,14/101 325 = 0,0568; I5 = 3206,4/101 325 = 0,0316;
g = 2148/101 325 = 0,0212; gy, = 1,503/101 325 =5 0,00001;
ia = 90 210/101 325 = 0,8003. _

1,6
P‘Hgo = 82.1077 ) = 96,58‘ 10“’1;

1,5
e = 70107 ) — 80,97-10°7;

1,5
g = 611077 ) = 71,3107

15
HNHg = 93-1077 ) = 109-1077%;

Po = 171-1077

1,5
) = 189,9. 107,



OTHoCHTeNbHAA MOMEKYNAPHAA MacCa CMeCH ras’oB Hal XHAKOCTBIO:
My = ZiM; = 0,0568- 18,015 + 0,0316-78,10 +
<+ 0,0212.98,97 4 0,00001 - 17,31 4 0,8903-28,96 = 31,37.

NunaMuyeckan BASKOCTb CMECH TI'a30B Ha1 IKHIKOCTHIO®

w,g._._‘l'sz«._,
T NMfpg
31,37
Besi = "0 0568- 18,015 _ 0,0316-78,10 _ 0,0212-98,97
~96.58.107 T "80.97.107 T+ "7T.30.70% T
31,37 )

0.00001.17,31 0,8903.98,06 — 1601077 Ma-c.

109-107 ~ + T189.93. 10~

KuneMaTHyeckan BASKOCTb CMECH rasos Hal XHAKOCTbLIO:
Vem = few/Pen = 160-10-7/1,2196 = 131,19-10~7 m?/c.

Onpepennioinii passep moBepxHoctH Hemapennn: L=1,4 . Kpurepuit Tpacropa
Gr = gL*Ap/v?p;

- 9,81-1,43 (1219,6 — 1214 ,4)
T (131,19-1077) 1219,6

= 6,66- 108,

Kpurepuit Mpauatas Pr’=0,66.
Npoussenenne kpHrepnep Gr-Pr’=6,66-10%-0,66=4,39- 108
Mo wammm pacueraMm M, .,=28,84, a My,0=18,05; Mo=78,10; M;=9897, r.e.
aMHsD<M||,:p; M6>Mu.¢p H Mg)Mn,cp.
I'pannun npuMenenns GopMya Aaa pacdera KOMHYECTBA BPeAHBIX BellleCTB, HCHa-
PAICIUKHXCH ¢ FOPH3OHTA/AbLHOR TOBEPXHOCTH:
ana BoAAubx napos Gr-Priy,=7,1-10%, uawmwe 3nawenne Gi-Pr'=4,39.10%,
CJeN0BATE/IbHO, pelXHM HcmapeHHs TypOyaeHTHHIH;
ana Gensosna Gr-Priyp=1,1-10° Hawe aHavenne Gr-Pr’=4,39-108, caenopa-
TEeNbHO, PeHM MCNAPeHHA JAMHHAPHHIA HJAH JIOKOHOOGpaaHHil;
ana aunxnopsrana Gr-Priyp=1,1-10°, nawe 3uaqenne Gr-Pr’=4,39-108, cae-
10BaTeMbHO, PeXXHM HCNapeHHA NAMHHApHHH WK JOKOHOOGDa3HB.
Temnepatypa KHneHus KommoHeHTOB XHAKOcTH, °C: Boaa 100, Gexson 8.1
u anxjaopatan 83,5.
KoadpuuneHt, yuynTHBaOMHIE MOHHMKeHHe TeMOepaTypH NOBEPXHOCTH Hcnape-
Hus: ky=1,0 naa Boaw, k;=13 nas GeHaona H AHANOP3TAHA.
Kos@pduuneHt, yyHTHBAIOMHI cTenesb 3aKPuITHA NOBEPXHOCTH HCMApeHHS k; NPH
Fu/Fan-l pﬂﬂeﬂ k2=lr
[Mnomaas nosepxHocTH wcnapennsi: F=0,785 D?%.,=0,785 1,4*=1,5386 2.
KoanyectBo WCnapaiomnacs Bpeanbix BOUWCCTa:
378 BOju:

M /s
Gy = 3,0 107FDY3 (py, — py)*/3 M3/3; (.__"_F_". - 1) ;ki;
M; %
Gip0 == 3,0-1074-1,5386-0, 08881 (5759 — 826.5)4/8 18,0154/

28,84 \B |
W= 1] — = 685,1 Tju;
\((ss,ms ) T Mt
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Lias GeHsosdr

Gy = 6,4-107FDYBL-3/a (p,. — p,)5/4 ME/S; ( { =

My, ep )”‘ ®g :
t Ry
Gs = 6,4-10-4.1,5386 - 1,4~'/+-0,04281/2 (3206,4 — 0)>/*78,157 X

28,84 \1/4 )
v(lu 78,1 ) LS-—?IS,-& VAR

AAR AHXJOP3TaHa.

i B
Gy = 6,4 1079FDV2L VA (py, — p,)bis MBis, (\ - _‘E.‘E.f?.) E,—,
M; ky

Gy = 6,4-10-+-1,5386-1,4-0,0579% % (2148 ~— Q) /408,475/1 X

28,84 \t/4 |
- =———| — =567,T .
( 98,97) s 08T /a

Onpepencrne KONH4ECTBA BPEAHBIX BEUIECTB, MOCTYMAWUIMX B aTtMocdepHR
BO3JYX NpH HCNAPEHHH HX C MOBEPXHOCTH JKHAKOCTH MNPH BHIFYKACHHOR KOH-
BEKIHM ra3oBor0 notoxa. B noToxe Bo3ayxa (BRIHY)XKAeHHAs KOHBEKUKA) KOJH-
YECTBO HCNAPAIOWEACH XUAKOCTH ONHCBHIBAETCA ypaBHEHHeM, T/u:

G;=17,5-10"% (5,38 +-4,1v) Fp; 1/3'47—:?-, (2.50)
i

rie U — CKOPOCTb ABHXEHHA BO3AYX2 HAjd MOBEPXHOCTBHIO HCapenHs, H/c.
Mpumep 2.15. OnpenennTs KOAHYECTBO HCNAPKIOUIRXCH BPEJHBIX BeleCTB
H3 annapara, Hano/IHeHHOTO CMeChio MHAKOcTell, Y (Macc.): Boaa 40, Gensoa 30,
nnxn’c;pa'rau 30
cxodnete dannvie. naMerp annapara D=4 M. TeMnepatypa MKHAKOCTH
{=40°C. Tenno x annapaty He NOABOAHTCA. DapomerpHuecKoe JaBjieHHe Ha-
pyxHo#l cpeant B~ 101 325 [Ma. CxopocTs ABHKEHHR HAPYKHOR cpelibl Hajg mo-
BEPXHOCTbIO JKHAKOCTA v=2 M/c.
| Ef:;%tgemzw. TMoBepxHocTh wucnapenus Kuakocth: F=0,785 D2%;=0,785-1,4%=
=1, M2,
Mapunanbioe AaBACHHE KOMMNOHEHTOB KHIAKOCTH HAJl ee NOBepXHOCTbIO (CM.
pewenns npumepa 2.2), Ma: pu,0=>5759; ps=23206,4; pn=21480.
OtHocHTe/bHHe  MOJEKY/AAPHHE  MacCh  KOMNOHWentoB:  Mu,0=18,015;
Me=178,10, M,=9897.
TeMnepatypa xuneHHs KOMnoHenTOB MHAkocTh fx, °C: Boma 100, Gensoa 80,1,
auxaopsran 83,5,
KoshpuuneHT, yunTHiBAIOWAR NOHMMKEHHe TeMIEpPATYpH MNOBEPXHOCTH HCna-
peHHA: 1A BOAw k(=1,0; Gewsona k,==1,3, Anxaoparana k,=13.
Kosdduunent, yudTHiBalOMIHA CcTeneHb 3aKpPHTHA MNOBEPXHOCTH HCNAapeHus,
k=1 (nNpH OTKPHITOH NOBEPXHOCTH HCNAPEHHRA}.
KonHYyecTBO HEMapRIOUIKXCA BPEAHHX BelllectB, r/a:

Gy =17,5-107% (5,38 4,1v) Fp; VM ',?‘3
i

p—
Gyo = 7,5 1079 (5,38 |- 4,1-2) 1,5386.5759 v:s.oas--l- == 3830;
—
Gg— 7.5 1078 (5,38 -+ 4,1-2) 1,5386-3206,4 V78,1 T = IS

I
Gp = 7,5-107 (5,38 - 4,1.2) 1,5386-2148 V98,97-1—-§=:2575,7.
. ’
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Puc. 2.]. 3aBHCHMOCThE HHTEHCHBHOCTH Bhife- 0.0
JIeHHA BpeAHBIX BellleCTB ¢ NOBepxHocTed, Ha !
KOTOpHWx o0paayerca MJieHKa [PH BHCHIXAHHH: 0,4t

I — wauanbHell  NepHoA  cyuwikd; [/ —~ ocHoBuoM;
11l — Koneynbill MepHOA CYUWIKH 0

Ty 49K T T
Tua* T
2.4. PACHET KOMMMECTBA BPEAHDIX BELLECTB, BbIAENKIOWMXCH
C NOBEPXHOCTEW, HA KOTOPbIX OEPA3YETCA NNEHKA

Cyllka MHOCHX BellleCTR CONPOBOXKJaeTcA OGPA3OBAHHeM MJIEHKH HA MOBEPXHOCTH
Henapenns. K TakWM BelllecTBaM OTHOCATCR Pas’nyuble JAKOKPACOYHHC MAaTepHa-
Jbl, CBA3YIOWIKE CTEKJON/ACTHKOB, KJeH, CMOJB, KPeMHHHOpPraHHueckWe cOCIMHe-
nHa B Ap. IMocne HaweceWHA 3THX BelllecTB HA NOBepXHOCTh OO0PYAOBAHHA Npo-
HCXOAHT HCNApeHHe PACTBOPHTENA H OOpa3oBaHHC M/IEHKH — CJOA BA3KOTO redf.
Tonuwuna # TBepAOCTL MACHKH €O BpeMeHeM yBennyHBaiotcA. [TosToMy Henapenne
PAcTBOPHTe/IA € OTKPHTOIl NOBEPXHOCTH NPOHCXOHT TOJbKO B Nepshie 1—3 MuH.
B 3ToM npoMeXyTke BpPeMeHH Npolecc HCApeHHs NONYMHHACTCH 3aKOHAM, H3/0-
KeHHBM B pasgene 23. B aanbHeiilieM njeHKa HayHHaeT NpemATCTBOBATh HCAA-
peHHIO, H CKOpPOCTbL €r0 YMCHbILAEeTCH. HHTeHCHBHOCTL BHIACAEHHSA JETYUYHX Be-
LIeCTB B NOCJIEHEM Cjiyqde 3aBHCHT OT (H3HKO-XHMHYECKHX CBOACTB MaTepHand,
a TaKkXe OT MCTeOPOAOTHYCCKHX YC/AOBHI OKpyXKalolleit BO3AYWHOM Cpeln.

[pu oxpacke NOBepXHOCTH 0O0OpYAOBAHHS, a4 TaKXKe NPH PaA3JnBe MaTepHa-
N3 Pa3jHYiIOT TPH NEPHOAA BLIAEACHHA JECTYYHX BelLeCTB:

HaYaALHLI — HAHecelnHe MaTtepdana Ha TOBCPXHOCTDL COHPOBO)K,D.HGTC!I Bhide-
JeHHeM A¢TYUYHA BellleCTB ¢ Boapacmmu.leﬂ HHTCHCHBHOCTLIO;

OCHOBHOM — fpn HANECEeHNH MAaTepHaNa HHTEHCHBHOCTh BbIENeHHA JeTyyRx
BEILECTB O Beell OKPUUICHHON NOBCPXHOCTH NOCTORHHA;

KOHeYHBbli — MAaTtcpHan Ha NOBEPXHOCTb He HAQHOCHTCA, HHTEHCHBHOCTR Bbije-
JICHHA JIET}"{HX BelwecTB yMethlla(:TCﬂ,

Ipapuyeckoe H3oOpameHwe MepHOAOB HHTEHCHBHOCTH Bbiie/eHHs JeTYYHX
/BELIECTB ¢ MOBEpXHOCTEH, HA KOTOPHIX oOpasyeTca WJeHKa NPH BHICHIXaHHH,
npeacraBieHa Ha pHe 2.1,

HureHcHBHOCTE HCMapeHHs B KaXAbii MOMEHT BpeMEHR HAYaabHUTO NepHO-
Aa onpepedR|OT H3 BHIpaXKeHH#, I'/MHH:

v = Buw(l —e*), . (2.51)

rie B — KoaHyecTBO BellleCTBa, Buijenslouleroct ¢ eAHHHUB NJOWAAH NPH no.-
HOM BBHICBHIXaHHH MaTepHana, K[‘/Mz; ® -— CKOpPOCTb NOKPHTHA MNOBEPXHOCTH Ja-
KOKPacouHHIM MaTepHalom, M2/MHH; k——xomg(buuuem, XapaKkTepH3YIOUIHA HH-
TEHCHBHOCTb HCNapeHHA pAacTBOPHTeAs NPH  ONpeleseHHHX MeTeOpOJIOrHYecKHX
YCAOBHAX, MHH™!, T — BpeMs OT Hayana HaHeceHHA /JAKOKPACOYHOrQ MaTepHana
A0 pacd4eTHOro MOMeHTa, MHH.

lMpu noxasarene creneHn kt=4.,5 Beanunna e~** npAGankKaercn K HYNO
[MoaToMy MOXHo CYHTATh, YTO HAYAMBLHBIA NEPHOA COCTaBAAET, MHH;

Tuan = 4,0/k. (2.52)
Tak Kark 3uausenne & roaconercn B npeacaaxy 0,01—0,2, nayaabubiii nepnog

cocraBafiet 22,5--450 Mun. B OCHOBHOII NepHOA WHTEHCHBROCTL HCMAPCHHA nO-
CTOAHHA H ONPCACAACTCS N3 BHpLReund (8 r/Mun):

v = Buw (2.53)
KonntiecTBO BbileAniollHXcn BPe/IHLIN BeILCCTB
G = UToch, (2.5‘”

TA¢ Tocn — BpeMs OCHOBHOTO nepuona, MHH.

bt



Ecan Bpews OxoHYaHHR namecelhs MaTepuana 0603HZINTL veped T, TO HH-
TEHCHBHOCTb HCNApeHHR B MOMeRT BPpeMen T>T cocTasnT

v = Bu[ek=T) — p=h7], (2.55)
Mpu kv>4,5 peanunnoit €~*% MoMHO npencOpeyn H CUHTaTh
v = Bae=t=T), (2.56)

KonsuecTso neTydaux BewlecTs, BWACAAIOULINCR OT 1124843 NAHECENHA MaTephana
N0 MOMEHTA BPEMeHH T, B TedeHHC KOTOPOrQ YBC/JHWHBACTCA NOKpHiTas mare-
pHaJIOM nAomwaab (HaYanbHHA K OCHOBHOR TNEPHOAH), COCTABHT, Y

0,-|-ag_—;£$(m«-l 4-eh), (2.57)

JIAA NPAKTHYeCKHX pacyeToB UeaecoofpPasHO HCNOJAbIOBATL BeAHHHHY Ry,
XBPAKTePHIYIOULYI0 HHTEHCHBHOCTL MCTIBPEHHS JRTYYHX BCULECTB B HCHOABHIKHOM
sosayxe npu 20 °C, orvocHrenbHoli BaaxuoctH 509 wu obuunoft TonmHHe caos
HAHOCHMOrO MaTtepHaia, JKenepHMEHTAJbHBE 3HAYEHHA KOSMGPHUHEHTE Kpo AAA
HEKOTOPHIX MATEPHANOB NpPHBeJeHH HHXKe:

Tpynr ko Tpynr k3o
ByTHpanpHuit; XC-54 . 0,1
BJ-02 . . ... . . 015 XC-717. 0,17
BJ1-023. 0,16 XC-720. 0,2
BJa.08 . . . ... . 01 XC-710x 0.2
l'm-}garaaenuﬂ: XC-510. . 0,12
@©-020. . . .. 0l XC-527 . . 02
I'd-138. . 0,05 XC-747 . —_
XA0panHHiobif; STnHoNeBaAN:
XC-04 . . . . 0,06 3KEC-40 . 0,075
XC-010, . 0,25 3KA-16. . . . . . . 014
PeHONbHBA: Jnokcuanwe 3M1-765 . . . 0,11
03k . . . 0,04 Imasu
OJ1-03% . . 0,04 Menradranesan ITP-223 . 0,04
Xuc;rnaannoaun: Ankuanas AJ70 . . . 0,05
c-04 ., . . . » 005 Croaa
XC-010. 0,26 TMoanadupran:
Kpacku ma3. . . .. 0,03
I‘migranenau HIC-609-21M . 0,05
-5,C-3. . . 0,07 Kasu
Nno-218. . . 0,04 Huanronoph UAC . , . 0,01
Nno-223. . . 0,04 Hurporaudranepui JIKC . 0,015
MNo-115. . . 041 Oudenonenust APK . . . 0015
No-s37z. ., . . . . . 005 Jaxu
Moauxaopexunaosas XO-53 0,07 Bakeantopuft ABC-1. 0,12
X::(;Pauuu.nonan: Taudranesuit 4¢c . . . . 0,05
B-16 . ., . . 0,1 Mewradranesun [MP-170 . —
XB-125, . 0,16 Wnakaresru
X0-52 . .02 Snokenanwe 30M1-00-10 . . 0,1

Hnsi ABKOKPECOMHWIX MATEpHAJIOB KOSPHHUNEHT kg MONKHO ONPEACHHTE H3
BHPaXKeHHA:

ko = 0,075/%q, (2 58)
rA€ Tn — NPOAONKHTEIbHOCTh BHICHXAHHA AAKOKPACOTNBIX AMATEPHAIOB «OT i
JH, o,

Corsacio OCT 10086—39 noa onpele/ieHdes Bpeméllh BhICHIXaHH® OT sbljiw
NIOHHMAIOT BpeMs 06pasoBaHHs Ha BHKPALIEHHOH NOBEpPXHOCTH TOHYakWwed naeu-



Kil, » KOTOPOH Nlab We NPaikiaer. 3nadends Tn AJS JAKOKPACOYHHA Marepha-
noB npH 18—22°C npusefien 8 TOCTe u TY Ha naKoKpacodhbie MaTepHaim.

PH HM3MeHEHHH METEOPONOTHMECKHX YCAOBHH CJelyer BBeCTH NONPABKY Ha
TeMnepaTypy ki, OTHOCHTENBHYIO BJAXHOCTb Ky B MOABHKHOCTh  BO3AYXA Ay
{cM, TTpunoxenne XV). Tlonpabku Ha daxTuHeckyio TOMHHY cson kg MOXHO
X4pAKTEPH3OBATh YAeNbHHM DPACXOAOM MATephana, Kr/M% u anpepcanwtn fno rpa-
ury (cm. Tlpuaomenne ng. Torpa snavenme KoIQPaUHenTd £k CACAYCT BH-
YHCAATE N0 GopMyJe:

ko kagkikokukoks. (2.59)

Suaqfiﬂ\}m BeAHMHHE (1—e=*t) B 3aBHCHMOCTH OT T mnpHeegesn B ITpuaoxe-
HUH ,
ITpumep 2.16. OnpenenHTsh KONHYECTBO BPEAHWX BELLECTR, BHACAAIOULHX-
CR B OTMOCHOPHMIE BOIAYX NPH OKpacKe HalzenHl HHTPOJAKOM.

Hexodupie dawnoie, TlpojomkuTeavHocTs OKpackw 3 4. CKOpocTb  OKpacku
0,2 M2/muH. KoauuecTBo pacTBOpHTenf, BLIAEAAIOWIErOCH ¢ eAMHHUB NJOWLAAH
npH NMOJHOM BLICHIXanMW MaTeprana, 150 r/m? Temnepatypa Bo3ayxa B nome-
uennn 25 °C. OrHocurenbhas saaxsocrs 70%. Moasuxnocth mosayxa 0,2 M/c.
[MpogonKuTeapnoeTs BLHCHXAHHA MaTepHana <«0T neak» 0,6 u. PacnosoXenne
OKpaWHBAEMOfi NOBEpXHOCTH ~ BEPTHKANbHOE,

Pewenue, OOmee KONHYECTBO BPeJHHIX BELIECTB, BHIEANIOWMXCA B ATMO-
cepHpIfi BO3AYX NPH TONHOM BHCHXAHHH H3Aenui:

G = 0,2:150-180 = 5400 r,
Kospdnunenr kg

kgo = 0,075/0,5 = 0,150,

lonpasku ky, kg, ky ¥ kg Haxodum us [lpunoxenna  XV; k=122, ky=1,0;
ko=1,8; kg=]; kew=]. Toraa kosdpduumenr #k=0,15-1,22.1,0-1,8:1-1=02329;
nponasededne kt==0,329.180=59,3.

3Hauenne BeaHunnb (l—e=**) Takwe Haxogum H3 [Tpraoxenus XV; (1—e—tt) =
=], KOJHYECTBO JETYYHX BeLeCTB, BHLAENRIOWMHXCA B HavaJbHWA H OCHOBHON
NepHOAN HAHECeHHRA HHTpOJaKa

G,+Gz--=£:-{kt-l+e"'“);

a.+az=%"3(n- :).-r_-'-g%(o.m-lso-— 1) = 5309 r.

BpeMs HauanBHOTO nepHOAA: Twaw=4,5/k=4,5/0,329=13,7 wmun.
Bpems ocHoBHOrO nepuona; Toeew=180~13,7==166,3 muw.
HHTeHCHBHOCTE BHACTEHHA JETYYHX BelleCTB B OCHOBROA nepHon:

v = Bo = 150-0,2 = 30 r/mun.
KonuHuecTBo JeTyuHX BeLecTs, BHACIAIOIWNXCH B OCHOBHOA NMepHOA:
Gy = UToen = 30-166,3 = 4989 r.
Konnyecrso ARTYYHX BellecTs, BHIJACAAIOIUHXCHE B HayaapHbif NepHoOA:
G, = 53u9 — 4989 = 320 r.

KonndecTso JeTyunx BeliecTs, philleAfiouluXcd s KoleyHHi nepioa  (noche
OKOHYaHHA OKPACKH):

Gy= G — (G] + (g) = 5400 — 5309 = 91 r.

HuXe npuseneHn BeNHYMHB YAEAbHHX KOJNMYECTB, BHASASIOIINXCR “peARbIX
BELIECTS NPH PAINHYHMX cnoco6ax HaHeceHHA JIAKOKPACOYHHX YIOKPHTHH, npu-

6y



Tabauya 2.6. Koauuecrao napos opeaxuweckux pacraopureaet,
8bl0eARIOUUXCA NPU HAHECeHUU MEeTOJOM OKYHaHUA

Jlaxokpacounne Jetyune xomnonenTn, Koanuectso napos KoanuecTBo napop OprakHye-
MaTepuans conepxaunecs B JIKM * opranuuecknx pacT- cKMX pacTBoputenefi, Bbjenso-
npi pabouedl BAIKOCTH  BOpHTefef, BLaess- UHXCA OT NOBEPXHOCTH H3deaws,
10WHXCA OT BAHH r/m? uapenus

OKyHaHus, I/ (M?+4)

JNOTOK AAA CYWHAbHO®
CTOKa ycTpoficTro
Faugpranesvie, nen- Kcunon 130,0 3,4 10,1
Tapranessie H (pe- CouabBeHT 70,0 3,2 9,56
HOJIbHEIE T YaHT-cnHpHT 70,0 3,8 11,5
Tloiiiyperanossie  #-ByTunauerar 60,0 58 17,4
Kcunon 270,0 21,6 64,5
[MonuakpunoBbie  ALETOH 300,0 2,4 4,1
#-ByTHnanerar 60,0 11,4 34,3
Kcunon 76,0 12,1 36,3
ConbBeHT 10,0 3,2 3,6
Sranoa 200,0 3,7 11,0
Byranoa 30,0 6,9 20,6
Toayon 200,0 99 29,6
[TepxaopBHHHIOBEE ALETOH 1900,0 11,5 34,5
n-Byrunauerar 40,0 9,8 294
Kcunon 40,0 7.8 23,5
Tounyosn 30,0 26,2 78,7
COmoNHMEPBHHUI-  ALLeTOH 1800,0 9,3 27,9
UIOpHHbIE n-Byrunauerar 20,0 43 12,9
Toayon 300,0 21,1 63,4
LlHkaorekcan 120,0 10,5 31,6
MouepunHbIE Kcunon 100,0 48 14,3
ByraHon 80,0 39 11,7
STHALEAN030/1bE 40,0 3,5 10,6
JMOKCHAHbIE Aueron 1300,0 49 14,7
n-Bytuanauerar 40,0 6,2 18,3
Kcunon 50,0 7,2 21,7
dranon 110,0 1,6 48
Byranoa 10,0 1,9 5,7
Srhnauerar 30,0 3,7 11,1
Tonyon 100,0 6,1 18,4
OTHALENT030/1bB 10,0 29 8,7
Aurpouenmonosnsie Aueroun 400 1,7 5,2
Byrunauerar 40 59 17,8
Sranon 200 4,2 12,5
Byranon 20 43 12,9
Tonyon 300 14,8 44,3
Srunauerar 200 32 95
STHALENT030/bB 10 2,2 6,5

* JIKM — naxoxpacounnfi MaTepuan



Ta6auya 2.7. Koauwecreo napos opeanuxeckux pacreopurened,
sotdersiowyuxca 8 armocgepy npu nanecenuu JIKM na 1 m
nOBEPXHOCTU MeTOOOM IAEKTPOOKPACKU, @

Jlakokpacounsie MatepHadsl JleTyune KOMNOHEHTH, JTuunn Kousedep  YcTtpoiicteo
copepxawnecs 8 JIKM npu 31eKTpoOOKpacKH OKOH4yaTeNbHOH
paGouelt BA3KOCTH CYWIKH

Macaano-cTHponbhble  Kcuaon 33,8 31,9 0,0
ConbseHr 11,2 21,4 0,0

Byraunoa 6,1 10,2 0,0

Ya#ir-cnupHT 1,5 37,2 6.4

Faugranesbie, nesra- Kcuaon 10,2 0,6 8,0
¢ $ranesnie, penonbubie Colbeedt 6,0 0,4 10,2
- Ya#t-cnupur 4.4 0,2 15,6
MenamuHHbie Kenaon 1,7 — 10,6
ConbBeHt 59 — 5,2

Byranoa 5,5 — 49

Tonyon 8,9 — 8.3

1,9 1,7

Ya#lr-cnupur

MCHAEMBIX B PA3AHYHGLIA OTpACiax NPOMBLIULNAEHHOCTH. NHEBMATHYECKOE pacHbiie-
HHe, INeKTPOOKPACKA, OKYHaHWe H  HaHeceHWe JIAKOKPaCcOuHbix  MaTepHa’ioe
KHCTRIO ® ldwarenem.

Koaudectso napoB oprauHyeckHx pacTsopHTeteli, BHACARIOWIHYCHE ¢ AOBEp:.-
HOCTH 3eDKaAa Wenmapelnt Bawi OnvhaHA®, ¢4

G = gyumF, (2.60)

rae F —naowaas 3epxaia wenapenus Bauuel, M% m — xoadiduupcur, sapucanmi
oT NJoLlajK 3epKada HCNAPeHHN BaHWB, OTHCCENHBIR K Kopduuwenty 0,0375,
COOTBETCTBYIOINeMY NOWELAH Henapenns ¢ 1 %% OHpele/NeTCH N0 AAmHWM, NPu=
BENCHHBM HHMKO:

o m F, w3 m
0,06 2,886 0,55 1,386
0,1 2,56 0.6 1,333
0,15 2,346 0,7 1,272
0,2 2.173 0,75 1,178
0,25 2.0 0,8 1,133
0,3 1,853 0,8 1,093
0,35 1,72 0,9 1,061
0.4 1,6 0,95 1,034
0,45 1,52 1,0 1,0

u Gonee uw Gonee
0,5 1,453

Lypn — yAenbHOe KOJHYECTBO MapoB opraHHYeCKHX pacTBOpuTeJ'ieﬁ. BB JCAAKINH X
cit ¢ | M? noBepxHOCTH 3epkana ucnapenyn DaHHL OKydawns (Taba. 2.6).

[Mocne pacyera KoaHyecTBa HCHAPAIOUIMXCA JMETYYHX BellecTB HeoOXoaumo
OnpenesnTs KONKYECTEA KaX/AOI0 BHXA PACTBOPHTENR B 32BHCHMOCTH OT METoAd
OKpackH ¥ THNA JAKOKpacoynoro Martepuania (1aba. 2.7-—2.11). Huxe npusos
CH NONPaBKH, HeOOXOJAHMBe NPH pacyerax.

TMonpaeka Ha Temneparypy BosayXxa nomellenus (kosbdauuent ki):

LE%X .0 o0 0 o 1D 20 25 30
ke . . . .. .. 08 1,08 14 14

a3



Tabauya 2.8. Koauuecrso napos opeanudeckux pacréopurenel,
aoideasouuxca 8 armocgepy npu nanecenuu JIKM na 1 m
ROBEPXHOCTU KUCTbIO, 2

Jlakokpacoynwe MaTepHasbl Jleryyne KoMmoHeHTHl, conepxaulheca Pabouee Cywuabroe
B J&M npH paGodedl BAIKOCTH MecTo yCTpPORCTBO
OKpAackH L0 MOJHOTC Bh-
CBhIXaHHA

['nudranesse, Kcunon 1.7 15,5
nentadranestie, ConbBent 1,6 14,6
\_X_;ncmmue Ya#lt-cnupur 2,0 17,8
KHIHO-aKPHJIOBbIE Aueron 4.4 39,8
H-ByTunauerar 4.4 39,8
Kcunon 6,3 56,6
Byranon 1,0 9,4
ConoJIHMEePBHHHIXJOPHIELE  AlleTOH 3,0 26,8
n-Byrunanerar 1,4 12,3
Dranon 0,7 6,4
Tonyon 6,8 60,8
Lluknorekcanon 2,7 24.0
INoKCHAHBE Aueron 1,5 13,2
H-Bytunauerar 1,8 16,6
Kceuaon 2,2 - 19,4
Sranon 0,5 4,3
Byranon 0,6 5,1
Tonyon 1,8 16,5
Arunauerar 1,1 1,0
STHENI030/bB 0,0 7.8
Kpemuuitopranuueckxe Aueron 1,4 12,9
H-Byrunaunerar 2,0 18,3
Kcunon 1,8 16,7
Tonyon 5,4 48,3
Aranon 0,8 7.4
Byranon 0,8 7.5
Srtunauerar 2,4 21,7
TMonuBHHUIALET ATHHE Kennon 1,1 57
Dranon 4,6 41,0
Byranon 1,8 15,9
STHALEMNI030/bB 1,2 11,2

IMonpaBka Ha WOABHIKHOCTH BO3AYXa B uOMElleHHH ~= KO3(OHLMeHT Ryt

U, Mfe . . . . . 02 04 06 08 1
ki & .« 3 « &« o« KT 23 25 282 20

TMonpabka ma OTHOCHTENbHYIO BlAXHOCTH (KOI(PDHUHEHT kg) npPHHAMaETCA
pasuoii 75%. TlonpaBka Ha (akTHYecKyw TOMUMHY chofi (Ko3d@HUHEHT R, Xa-
paKTepH3YIOUIHi yaeNbHHA pacXoj MaTepHajaa) npHBefeHa HHMe:

6, Mmm. . . . . 025 0,5 0,75 1
ke . . R | 0,5 0,25 0,22

Ilonpaska Ha pacno/ioXeHHe OKpauiMBaeMoOH NOBePXHOCTH (KoadduuneHt ky)
NPHHHMAETCA ANA BEPTHKAILHHX MOBepXHOCTell paBHOR 1, AAH TOPHIOHTANBHBIX,
Hanpas/JeHHbiX BBepX (mos), pasuoi 0,7 W pAA ropA3OHTAJNbHEIX, HANPaBJEHHBIX
BHH3 (nOTONOK), pasHoil 1,3.

Buienenne 8 aTMocdepHHil BO3AYX OKpacowHOro aspososn, obpasywmerocs
NpH nHeBMaTHUeckoM pacnevienns JIKM, Moiwo ne yuwTaisarte 0P YCTaHOBKE
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Tabauya 2.9. Koauvecrao napos opeanuuecKux pactaopuresetl, 8bl0CARIOULUXCA
8 armocgpepy npu nanecenuw JIKM na 1 m?® nosepxwocru wnareaes, 2

JlakokpacouHble MaTepHansl JleTyune KOMMOHEHTHI, Pa6ouee CywHnbnoe
conepxaunecn 8 JIKM npn MecTo ycrpoficTso
paGode#t BA3KOCTH HAHECEHHA JO MONHOrD

BhiChIXaHHA

HInarneBk: 3nOKCHAHbIE Auerox 0,5 4,2
n-Bytunauerar 03 2,8
Kcuaon 02 2,0
Sra"on 0,2 2,2
Tonyon 0,7 6,3

LInaTtneBKH HHTpOLEIIO- Anerou 0,2 1,6

JI03HbIE n-Byrunauerar 1,1 9,6
Sranoa 0,6 5,3
Byranon 0,6 5,3
Tonyon 2,9 26,5
Srunauerar 0,5 4,8

Lnar/ieBKH NepXJOpPBHHH- Aueron 3,7 33,0

JIOBBIE #-BytHnauerar 3,7 33,0
Kcunon 4.9 43,9

HinartneBku mentadranesbie ConbBeHT 2.1 19,0
Ya#ir-cnupHr 2.1 19,0

Tabauya 2.10. 3naxenue Kosppuyuenra A

Pacreopurens IMueBmatudeckoe nekrpo- Pacrsopurens TMuesmaruyeckoe aekrpo-

H 6e3sBO3AylIHOe OKpacKa H 6e3pospyllHOe  OKpacka
pacnelaeHue pacnulnenHe

L uknorekcaHon 0,18 —_ ConpBeHT 0,44 0,44

STHANENN0301bB 0,23 —  Toayoa 0,50

Byrunauerar 0,28 — Srunauerat 0,67 —_

Byranon 0,29 0,30  IraHon 0,69 —

Yaiir-cnHpaT 0,30 0,31  Auerou 0,98 =

Kcunon 0,39 0,42

Ta6auya 2.11. Koaunecrao napos opzanuveckux pacrgopureaet, amdeamom;uxcs
8 armocghepy or ucTounukos swiderenus npu nawecenuu JIKM na 1 M° nosepxnocru
MeTOOOM NHEBMATUYECKO20 pACNbLAEHUA, 2

J1aKoKpaco4YHble NOKPHTHA JleTyune KOMNOHEHTH, Okpacounas CywuasHoe
conepxawnecs 8 JIKM npr KaMmepa yerpoficrao
paGodedt BAIKOCTH

[audranessie, Kcnnoa 8,9 6,0
nentadrasesbie, ConbBeHT 6,7 8,2
(enonbHbie Ya#lT-coHpHT 5,3 12,2
IMepxiOpBHHHKIOBBIE Aneron 32,2 0,0
n-Byrunauerar 7.5 24,2

Kcunon 6,8 19,2

) Tonyon 33,3 57,3
CononHmepBHHHAXAOPHAHbIE ALETOH 26,1 0,0
#-Byrunauerar 4,5 10,7

. Tonyon 30,0 50,0

- ITuxnorekcauoH 47 21,2
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Tabauya 2.11. (npodoaxenw

J1aKOKpACOUHBIE NOKPHTHS Jletyune KOMNOHEHTH, Oxpacounan CywunabHoe
conepxawnecs 8 JIKM npu Kamepa ycTpofitTo
paboyelt BAIKOCTH

AnoKcHAHbIE Aueron 13,4 0,0
Byrunauerar 43 14,8
Keuaon 58 17,1
Sranon 3,0 1,8
Byranon 1,1 4,6
Tonyon 6,6 12,6
Srtunauerar 73 3.4
S3THALENI0301bB 1,3 7.1
KpemHuiiopraHuyeckne AueroH 12,2 0,0
n-Bytunauerar 5,4 15,1
Kcunon 58 13,6
Tonyon 21,3 33,8
Sranon 5,1 2.7
Byranon 1,8 6,3
STuaauerar 12,9 9,8
IMonnakprnosbie Aueron 7.1 0,0
n-Byrunauerat 24,2 47,1
Kennon 28,8 482
ConbBeHT 48 14,0
SraHoa 19,0 0,0
Byraxon 11,9 293
Tonyon 33,6 246
Hurpouennionosnsie Aueron 111 0,0
n-Bytunauerar 13,0 32,6
Byranon 20,6 8,3
Sranon 7,5 24.0
Tonyon 46,4 67,4
Srunauerar 16,6 43
ATHALENI030/bE 3,1 12,1
MenamuuHbe Keunnon 10,3 20,7
ConbBeHT 10,3 18,0
Tonyon 10,2 0,9
Yaitt-ciupur 2,6 10,2
Byranoa 9,9 15,0
[Monnyperanopsie H-ByTHnaterar 7,1 10,5
Keunoa 30,3 36,7
Kanndonbuue Coabpent 3,6 2,1
Yai#r-cnupur 12,3 18,0
MouesutHbIE Kcrnoa 9,1 8,3
Byranon 6,1 3,3
STHALENT0301bB 4,4 2,1
Macasuo-cTHpOIbHEE Kcunon 27,3 20,7
CoNbBEHT 10,8 14,1
Byranoa 5,7 6,7
Yailt-cnHpHT 11,7 28,6
ANKHAHO-aKpHAOBLIE AneroH 38,7 0,0
x-Bythaaunerar 12,2 34,7
Kcunon 19,9 49,1
Byranoa 2,3 8,3
[MTonusuHHAALETATHBIE Keuaon 3,5 9,7
Sranon 24,3 30,7
Byrauon 4,1 16,1
STHALENT030NEB 12,6 0,0



rHAPOHALTPOB, TaK KAK a3P030Jb TMPAKTHUECKH MOAHOCTHIO YAARAMBAETCA WA,
a TaKXe 0CaX{faeTcl HAd cTeHKaX BO3AYXOBOJAOB H B BeHTHAATOPC.
KonugecTBo napoB pacTBopHTe/eH, BHACARIOMHXCA NPH OKpackKe # CYILKe
H3Aennil, onpeneasioT no GopMysaam, Kr/u:
Gox = 0,008MpllA, (2.61)

Geyw = 0,006 MpTA(1 — A), (2.62)

Tabauya 3.1. Koauvecrso noiat, asidersiowelicn
8 armocghepy npu oducrtke AuUTbA

Texwonoruueckui npolece W BHA 0GOPYAOBaHHH Yyrynuoe nantse CranbHoe AuTbe
Kr/u Kr/t Kr/u Kr/T
OTJAHBKH OTAMBKN

Haecxocrpyﬁuaa OYHCTKA B KaMepax o6beMoM,
W

1o 1 7.2 7.2 - .
» 8 20,0 10,0 = —
» 80 800 300 _ _

[poGemernan OykcTKa, 6apaGaHn OUHCTHhiE
apobeMeTHbIE 1Mfi OTIMBOK MAcCCOH, Kr:

28,0 9,3 21,1 14,0
80 64,0 12,8 48,0 19,3
400 141,0 20,1 106,0 30,3
Kaamepbl OUMCTHbIe JApobemerHbie 00beMOM, :
M
no 2 33,0 11,0 24,8 15,6
» 10 66,1 13,2 49,6 19,8
» 80 167,9 240 126,2 96,1
Kamepbl oudcTHme ppoGemerTHble Henpephim-
HOro JIeHCTBHS C BpaULalOULHMHCA MOJABecKa-
MH:
IRl MENKOTO W CPeJHEero JHThS 120,0 6,0 90,2 9,1
IONS KPYNHOTO JIHTbS 180,0 2,8 135,1 4,2
[pobBectpyiinasf o4yHcTka:
KaMmepbl OUHCTHHE apoGecTpyHHble, 0Geay-
JKHBAaeMble paGOYHMH CHapYXH:
npu axHamerpe conaa 6—8 MM, Tynuko- 24,0 8,0 18,1 12,1
Bbie
TO e, HPOXOJHble 77,0 12,4 58,2 19,3
Kameph ApoOecTpyiineie, oGcayxHBaemble
paGounMH, HaxOAAWHMHCA BHYTPH Ka-
Mephi:
npu auamerpe conna 10—12 MM, TynH- 46,4 18,5 34,9 279
KOBble
TO e, NPOXOoAHbe 178,5 25,5 134,2 38,4
KaMephbl OYHCTHHIE ApobecTpyHHbBIe 1BYX3a-
XONHBIE ¢ BPaWaIOUIHMHCA TOABECKaMA:
IR MEJAKOTO W CcpelHero AHTbA 348 8,7 26,1 13,0
» KPYMHOrO JHTbS 182,3 26,1 137,2 39,3
lantoBka:
GapafaHel QUHCTHBIE rasTOBOYHBE s OT-
JIHBOK MaccOH, Kr:
no 1% 6,0 3,0 45 4,5
» 40 30,0 75 22,6 11,3
» 100 144,0 24,0 108,2 36,1
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rae p—;;ne.nbnasl HopMa pacxoda OKpacodtoro Marepsasia na ennunu¥ naoliia-
1H, Kr/m% M — DpOM3BOAHTENbHOCT OKPACOYHOTO OGOpYyAOBaHHA, M%/u; 1T —
cOnepKaHHe PacTBOPHTENN B OKPACOYHOM MaTepHale C Y4eTOM €ro KOJAH4ecTBa,
aaTpaussaemoro Ha Aobeieune JIKM o paGoueli BaskoctH, % (macc); A —
K03 PulHeNT, XapaKTepH3YIOIWKA OTHOCHTENbHYIO 4acTh oT obllero KoJiHYecTBa
pacTeopHTeNs, cogepxameroca B JIKM, Kotopas Hcnapsercs npH okpacke B OK-
pacodHoi KaMepe (cM. Taba. 2.10).

faasa &

PACMET KONMMYECTBA BPEAHbIX BELLECTB
NO YAENbHLIM NOKASATENSM

3.4, PACYUET KONMNECTRA BPEQIHMIX BELLECTR,
NOCTYNAIOWUIMX OT HEKOTOPRMX BMAOB NPOMIBOACTR

3.1.1. Bpeguile e eCTRA, NOCTYNAIOWINE B ATMOCDOPHLIH
BOZAYX OF ranbBAHNUECKMX NPOHIBOACTS

Bce npon3poAcTBeHHWE OnNepaunH, cBA3aHHHE ¢ HAHEeCeWHeM Ha MOBepPXHOCTb Ha+
JeNAA MOKpHTAM, MOMHO PasjefHTh Ha TPH OCHOBHHle rpymmb: MexaHHdecKas
NOATOTOBKA MOBEPXHOCTH H3jAeJHA (ouncTKa, waHpoOBaKHe H NMOAHPOBaHMe), 00«
paGoTka noBepxHocTeR Hagenuf B pacTBope (TpaBienune, o6e3XKphbBaHHe, NPO-
MBEIBKAa) H HaHeceHHe rabBaHHYeCKHX H XHMHYeCKHX NoxputHfA. KaXpnofi us 3THX
TPYAN COOTBETCTBYIOT CBOH BuAM H KOJHYecTBa NOCTYNAIOWHX B aTtMocdepHuH
BO3AYyX BpejHHX BelllecTs.

Mexannveckan noarorosxa nosepxuocredl mageanfi, [am oudcTkH nosepXHo-
cTeft Aeranteffl NpHMeHAOT NecKOCTPYAHY H ruapoaGpasuBnyw 06paboTky. Yna-
JeHHe ¢ nosepxHocTeli Jeranefi HepoBHOCTeR, napanwd, obpasopanme GaecTAumled
NOBEPXHOCTH HOCTHraeTcR wH(OBAHHEM, MOJHPOBRHHEM, FaiATOBKOH, BROGpanH-
oHHON oGpaGoTkoft.

Koanyectso nuiam, BHAeagiowelics NpH MOArOTOBKe NOBEPXHOCTH, NPHBeAeHO
B 1aba 3.1 m 3.2 .

Tpupesenuble KOAMYECTBA ABHH C y4YeTOM HEOOXOAHMHX cKopocreft B Me-
CTHWE OTCOCAX 3 COCTRETCTRHH € HOPMaWH NPOCKTHPUBAHLA BRHTRARUMOHAEX

Ta6auya 3.2. Xapakrepuctuka 86i6p0cos8 — nbialk OT OCHOBHO20 TeXHOAO2UHECKO2O

Texnonornyeckoe ofopyaoBanne OpHeuTHpOBOU- Xapakrep nbinu
Heift o6beM acnu-
PHPYEMOrO  BO3-
ayxa, tee Mify

Bapa6anbl ouscTHble:

raJToBOYHbIE 10—20 MexanHyeckasn OKa/liHHa, ecuaHas
npoGemeTHbIe 4—15 »
Kamepnl ouncTHele IpoGeMmerHbie 10—15 »
(1o 3 1/u)
LHlnudopanbible cTaHKH 0,5—3,0 A6pasuBHas MeTaanHyecKaf
[MonupoBasbHble CTaHKH — Texcruabdas, OT NOAUPOBANbHOM
nacThbl
KpauesaabHbie cTaHkn 3,0—6,0 Mexannueckan oxkaansa
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CHETEW OT YCTAHOBOK MeXaHHUecKoh ouncTKH. CKODOCTH BOSAYMIHOro MOTOKA CO-
cTapifer He MeHee 18—20 M/c, pacxoa Bosayxa 300—350 m%/u ma I M® BHyT-
pennero ob6bema Kamepn. s WAH(POBALHO-NOJHPOBAIBHNX OTAeNeHEA 06heM-
Hble pACKOAH ACNHPHPYEMOro BO3AyXa 3aBHCAT OT JAHamerpa WAH(OBANBHEX
KPyroB H COCTABASIOT B CpeaneM 2 M* Bosdyxa B | 4 Ha 1 Mm puamMeTpa HO-
Boro Kpyra. Xapaxktep sb/IeNAIOWHXCA BEIIECTS8 3aBHCHT OT COCTaBa pacTBOpa
W BHAA npouecca. B okpyXawliywo cpely BHACIAKTCA BOLOPOA, KHCAOpOA H
ApyrHe ra3bl, o0pa3ylowHecs APH XHMHYECKHX PeaKuHAX, HCIapeHdH COCTaBHBIX
nactefi pacTBopa. M3 panil UHaHHCTOrO KaAMHpOBaHWs M Cepelpenus BHAeNAET-
¢ UHAHHCTHII BOA0POA, KOJHYECTBO KOTOPOTO 3aBHCHT OT NJIOTHOCTH TOKa:

InotHoets toka, A/am® . . . 1,0 16 20 25 30 35 4.0
Koanuectro HCN, r/(aM‘-w) . 006 007 0,08 0085 0,09 009 0,1

Kpome Toro, muanHcThi BOAOPOA 00pasyeTca nph B3sHMOJeHCTBHH 11ON¢PRHOCT-
HOT'O C/AOA 3JEKTPOJHTA ¢ AHOKCHAOM YIVIepOAa, COAEPIKAIUHMCA B BO3AYXe B 3a-
BHCHMOCTH OT TEMRAEPATYPH INCKTPOAHTA:

Temnepatypa 3jextpoanta, °C . . . 26 30 35 40 45
Konnueerso HCN, r/(M%2-w) . . . . 05 1,25 25 40 6,0

Ilns npoleccos UHHKOBANHA H MeAHENHs KONHYeCTBO  BhiaeNglomerocs  upa-
HucTOro BoAopoAa coctaganeT 20% or npuBeAenUNX 3HaueHHA.

Mpu texHosoThueckuX MPOUECCAX, CBAIANUMKX ¢ KANEJAbHHIM YHOCOM, NpOHC-
XOHT YBEHYCHHC Maccw MAPOB B BOAYX¢, OTCACHBACMOM BLITANHOH BEHTH/IA-
unefi, NO cpaBHenHio ¢ Maccol Napos, HCAAPRIOWIAXCH € 3epkaja BaHHM, 9TO
06YC/IOB/CHO YBCJH4EHHeM NAOUA/IH NOBEPXHOCTH HCNApeHHA, Tak Kak Ha po-
BepXHocTH pacTBopa o6pasylOTCs NyJWpPbKH ra3a, a B OTCACHBAEMWNA BO3AYX Mo-
nanawT Xanji4 paciBopa.

AHajK3 AMCNepCHOro €OCTaPa aspo3ojell B BO3AYXe, BHODACLIBAEMOM 4Yepe3
CHCTEMY MCCTHBIX OTCOCOB, 110KAa3aJj, 4TO CcpPeRunfi pasMep gacTall HAXOAHTCA
B caedylowux npefenax, mkM: 5—6,5 — npu rpasaensr, 5—5,5 —upn ole3axupn-
pannH, 8—10 — npu XPOMHPOBAHHH h 5—8 — PH URAHHCTOM UHHKOBAHHH,

Moaroroska nomepxnocTed aeTaaeR ofipaGoTkoit ux s pacrsopax. [Ipr o06-
paboTke AeTanefi B PacTBOPAX C hX MOBEPXHOCTH YARAKTCA KHPOBble 3arpas-
HeHHA, cMa3Ka H Macao, OKAJAHH), NMPOAYKTH KODPO3HH, OKCHIHLe NJAEHKH R 4p.
O6paboTka COCTOHT W2 pAAA onepanufi: o6CaXKHpHBaHHA, TpasheHHd, XHMHYECKO-
ro H S/eKTPOXHMIIYECKOro MOJHPOBANHA I AKTHBHPOBAHHA NoBepXHocTed Jeranef.
Jan stux ueseR nNpUMenAIOT OPraHHYcCKHE PACTBOPHTEAH, UledodHdle, BOJHHe,
KHC/IOTHBe H 3MYJbCHONHHNEC MOWIHe PACTBOPH.

B kavecThe OpraHnygeCKHX pacTBOPHTENER HCNOABL3YIOT OeH3nH, yaAT-CRUPHT,
6eH30A, @ TAKXe TPHXAOPSTHJEH, TeTpaXaopstdied, @peou-113, xaopupopanuile

obopydosanun
Kouuenrpauns, r/w Mennanun® awamerp,  CpeaHeksanpaTHymoe 0TKAO- TlaoTHocTs “acTu, r/ew®
MKM HeHHe
0,8—0,5 10—15 2225 3,7—5,0
1,0—3 1030 20-25 3,7—5,0
2—5,0 30—40 2,1—23 3,7—5,0
0,3—0,8 10,5 2,733 34—48
0,1—0,3 25—100 1,6—3,6 ,
0,1—-0,3 B 3asucumoctH or ofpabaThiBaeMOro maTepHasa H MaTepHana
WIETOK
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Tabauya 3.3. ¥OoeavHoie soiGpoctt 8pedHbLx BeuyecTs
OT OcHOBHbLX onepayull nodzorosku nosepxrocrell deraiedl

Texuonoruvecknfi npouecc BuineasioulHecs seulecTsa

Konunuectso Bpennnx
BellecTs, BHIBAAIO-
UIHXCA ¢ NOBEPXHOCTH
3epKaJa BaHH,

r/(m. 1)
OGe3xHUpHBaHHe H3LeHN:
OpraHHYyecKHMH pPacTBOPUTENAMH Bensnn 4530
Kepocun 1560
Yaiur-cnupur 5800
Benson 2970
TpuxaopsTHIEH 3940
Terpaxnopstunen 4200
TpudToprpuxiopsran 14910
(ppeon 113)
XHMHYECKOe B pacTBOpax WIEJT0YH Enkas weaous 1,0
3/1eKTPOXHMHYECKOe To xe 39,6
XuMHuecKoe TpaBjieHHE H3esHH:
B pacTBopax XpOMOBOH KHCJOTH H ee XpOMOBbIf aHTHAPHI 0,02
coneft mpu t > 50 °C
B pacrsopax uwenoud npH { > 50 °C Enkas wenous 198,0
B KOHUEHTPHpOBaHHEIX pactBopax H CepHas Kuciora 25,2
Harperbix Ao { > 50 °C pasGaBaeHHBIX
pacTBOpax cepHON KHCAOTHI
B pacrBopax COJSAHOH KHCIOTHl, KOH-
ueHTpanues, r/a:
no 200 XnopHcThifi BOLOPOR 1,1
Lt 200—250 To xe 3,0
250—300 » 10,0
300—350 » 20,0
350—500 » 50,0
500—1000 » 288,0
B pa36aBJeHHbIX, HArPeTLIX 10 ®ocdopHas KHeaoTa 2,20
{ >50°C H KOHUEHTPHPOBAHHBIX XO- -
JONHBIX pacTBOpax opTodocdopHol
KHCAOTH
B pacTBOpax, CONEpXallHX (TOPHCTO-
BONOPOAHYIO KHCJIOTY M ee COJIH, KOH-
uedTpanuedi, r/a:
no 10 @TOpHCTHIH BOLOPOX, 1,0
10—20 To xe 5,0
20—50 » 10,0
50—100 » 18,0
100—150 » 36,0 -
150—200 » 42,0
=200 » 72,0
B pasGaBieHHLIX PacTBOpax, COfep)Ka- A30THAf KHCAOTa H OKCHIbI 10,8
KX a30THYIO KHCJIOTY, KOHUeHTpanHeH asora
Gonee 100 r/n
CHuATHe CTapbiX NOKPLITHH:
0J10Ba H XpoMa Enkas wenoub 39,6
MenH Tpuokcua xpoma 36,0
HHKeNs u cepeGpa CepHnas xuciora 25,2



Tabauya 3.3 (npodoascenue)

TexHonorudecknii npouecc Buizensowmnecsn sewecrna Konnvectso Bpesnnx
& BEelIECTB, BHIENAD-
ULHXCA C MOBEPXHOCTH

3epKana BaHH,

r/{m- 4)
Monuposauue:
XHMHYeCKoe:
B KOHIEHTPHPOBaHHWX xonoaubix  Pochopnas kucnora 2,2
(t << 50°C) pacrBopax oprodoc-
dopHolt KHCIIOTH
TO Xe, HarpeTuix npH { > 50 °C To xe 18,0
B pa3baBleHHBX pacTBOpax, cogep- A30THasi KHCAOTA M OKCHAbI 10,8
AKX A30THYI0 KHCJOTY, KOHIEHT- a30Ta
pauueit >100 r/a
B Harpernix pa3GaeiaeHHblx pactso- CepHas Kuenora 25,2
pax, colepXailHX CepHYI0 KHCJIOTY
3JIEKTPOXHMHYECKOe:
B pacTBOpax, coiepxawux XpoMmo- TPHOKCHI xpoma 7,2
BYIO KHCJOTY HJH TPHOKCHI XPOMa,
KoHuentpauuet 30—60 r/a
B pacTBOpax, cofepXawux cepuyio Ceprasa kuciora 25,2
KHCJIOTY, KOHuentpauwi > 150 r/n
B KOHILEHTPHPOBAHHHIX XonoHMX pa- Pocdoprasn kucaora 18,0
crBopax oprodochopHoft KHCAOTH
Ynanenne XHpoBblX 3arpsisHenuit ¢ no- [Ipenapatw MJI-51, 5,76
BEPXHOCTH Jeranedl B MoowKx cpescrBax MJI-52 B mnepecuere Ha
npu t =70 + 10 °C a3po30ib coabl KaibUHHH-
poeaHHo#, TMC-31
IMaccHBHpoOBaHHe:
panyxHoe JIukonaa 2A B nepecuere 0,648
Ha GHXpPOMAaT HaTpHA
GecliBeTHO Jlukonna 21 B mepecuere 0,648
Ha GHXpOMAaT HaTpHA
3e/leHOE WJH UBeTa XaKH Jlukonna 41 B mnepecuere 1,4
Ha GUXpOMaT HaTpHA
TpuoKeHa xpoMa 0,022
uepHoe Jinkonna 31 B nepecuere 0,72
Ha GHXpOMAT HaTpHA
Tpuokcun xpoma 0,022
[lpoMbiBKa B 3THJAEHrAHKOIE OTHAEHNIHKONb 19,44
KoncepBauusn Ka;uq:o.nb. CAOHPT 3THJO- 4,68
BhI
CIIHPT TEXHHYECKHA 11,7
Hurubuposanne g Huruburop H-1E 0,288
dnekTpojekanHpoBaHHe B UHaHHCTHX LluanucTuii Bonopon 19,8
pacTBopax
XHMHUECKOE IeKaMHPOBAHHE B LLHAHHCTHIX To xe 5,4
pacTBopax

H ApYrie yijicBosopoAu. B coCTaR MOWIHHX I TPIBNALHEIX PACTAOPOB RXCAAT
KOHLCHTPHPOBAHHBE 1We0UN, KaALUHHIPOBAHHAN c0Aa, (ocdaTh I NOBEPAHOCT-
HO-AKTHBHBIC BCLLCCTBA Tuia cHutamnAa-5, cuatanvaa JIC-10, cyasdanoaa HII-3,
cepHas, cOAsHan, azoTHan W Gocdoprblc KACAOTH il APYrde¢ BCeulecrBil. YAcabiuue
BLIGPOCH BPEIHHX BelllecTs B ATMOCRRPY OT OCHOBMHX BHAOB  VGOPYAOBANAR
npoueccoB NOATOTOBKH ACTAAcA B pacTBOpux MpHBeAcnsl B Tada. 3.3

Hanecenne noxpueiTull. [Ian HaHCCCHHR UOKPBITHI  HCOONLIYIOT  PasAHAHBIC
XHMHYECKHE BCLLCCTBA KAK B YHCTOM BHAE, TAK W B COCTABE CMECEH NPH PAIUBIX

n



Tabauya 3.4. YOeronsie soi6pocol 6ewyecTd 8 nPOYeCcax HAHECeHUR NOKPuiTud

TexHonoTHUECKHA Mpouece Buaensowmsecn BpeqHne
' BellecTBa

Konuvectno
MOBEpPXHOCTH 3ef
Kajla BaAHHH,
/(s u)

dnexTpoxumMHyeckas o6paGoTKa MeTaJs/0B B
pacTBopax, coepKallHX XpOMOBYIO KHCJIOTY:
KoHUenTpauneir 150—300 r/a, npu cuae TpHokcHA xpoma
Toka 1000 A (xpoMHpoBaHHe)
KoHuentpauuer 20—100 r/a npu cune To xe
Toka 500 A, a Takke XHMHYECKOE OKCHIH-
poBaHHe aNOMHHHS M MarHus (aHosHpo-
BaHHe aJIOMHHHA, MAarHHeBLIX CNJAaBOB H
np.)
KoHuentpauHeit 20 r/n »
XumHuueckana o6paborka MeTananoB B pacto- Ulenous
pax leso4H (OKCHAHPOBAHHE CTAJH)
AnekTpoxuMHyeckas o6pa6orka merannos B llenous
pacTpopax UIeNOYH (JyXKeHHe, OKCHAHpOBa-
HHE MelH)
OxcuanposanHe B pacTBopax, copepxamux CepHHCThii HATPHA
CePHHCTLIH HATPHH
HaneceHHe MOKPHITHH B LIHAHHCTHIX PacTBO-
pax:
KaJIMHpOBaHHe, 30Ji0YeHHe 3JeKTpoxHMH- LinanncTuiit Bogopos
yecKoe, cepeGpeHHe, MOKPHTHe CNJIaBOM
cepe6po-cypbMa, XKeje3HeHHe, 3eKTpoLe-
KanupoBaHHe
UHHKOBaHHe, MeJIHEHHe, JaTyHHPOBaHHe, To xe
aManbraMHpoBaHHe
TIOKphITHE CI1aBOM 30J0TO-KOGAJbT, 30- »
JIOTO-HHKeb
30/0YeHHEe XHMHYECKOe »
XuMHuYecKas H 3/1eKTPOXHMHuecKan obpabot-
Ka MeTasq0B B pacTBOpax, cojepxaulux ¢ro-
PHCTOBOLOPOAHYI0O KHCJIOTY H e COJIH, KOH-
ueHTpaumes, r/a:
no 10 dropucThiii BogOpOL
10—25 DropucThit BOAOpOL
25—100 To xe
100—200 »
> 200 »
XHMHYecKan H 3/1eKTPOXHMHYecKana o6pabot-
Ka MeraJjioB B pacraopax:
cofepKAaLiHX CePHYIO KHCIOTY KoHueHTpa- CepHasi KHcaoTa
une#t [50—350 r/n (aHOZHpOBaHHE, OKCH-
JHpOBaHHe aJIOMHHHSA)
KoHUeHTpauue## 45—52 r/n (ponuposa- To xe
HHe)

XumHueckas o6paGoTka MeTan08 B KoHUeHT- Oprodocdopras kKucnora

PHPOBAHHBIX XOJIOAHLIX H pa3baBjeHHHX Ha-

rpeThiXx pacTBopax, colepXKalux oprodoc-

dopuylo kucaory H ee cond (docdarupoa-

HHE)

docarrpopanue B pacTBope colH «Maxep» Conn «<Maxed»

36
3,6

0,0022
198
39,6

0,072
19,8

54
7,92
1,98

1,04
10,08

50,04
72
25,2

0,68
2,16

0,18



Tabauya 3.4. (npodorxenue)

lexHonorHYecKHA mpouecc BhigensollHecs BpeLHbe Koauuectso ¢
BellecTBa NOBEPXHOCTH 3ep-
Ka1a BaHHH,
r/ (M3 4)

HaHecenHe mokpuiTHA B nNHpodocdaTHLIX

pacTBopax:
MelHeHHe Hartpuit (kanuit) nupodoc- 10,44
(HOpHOKHCALLH
UUHHKOBaHHe To xe 11,52
MOKPLITHE CMIJABOM OJIOBO-LHHK » 10,44
MOKPBHITHE CTIIABOM Meb-UHHK » 0,36
NOKPbITHE CIIABOM cepeGpo-NajaanHi » 0,324
Keneanenne:
KHCJ10e JKeneso cepHokucioe 2,99
Kanu#t cepHOKHCBI 0,49
XMIOPHCTOE MPH KOHLEHTPAlUHH XJ0pHAA
Keneaa, r/a:
200—250 XaopHA XKenesa 0,11
600—650 To xe 0,4
Mennenue:
6opogTopHcTOe dTopHCTHIH BOLOpOX 10,01
KpemHed)TOPHCTOR KHCJIOe:
t=25+5°C Kynopoc mMeannit 0,072
=454+ 5°C To xe 0,568
K E1e30CHHEePOoAHCTOe LivanHcThift Bopopon 3,9
[IunkoBaHHe:
XJIOPHCTOAMMOHHHHOE AmmHaK 6,34
KHCJ10€ LIHHK CcepHOKHCABIH 10,44
wiea04yHoe Exkuii Hatp 39,6
XJI0pHCTOR Xa0pHA Kaaus 2,38
KagmupoBaunHe:
XJIOPHCTOAMMOHHITHOE AmMMmuak 9,13
KHCJ10e B TMIPHCYTCTBHH cepHoil kuciote Cynbdar Kaamus 0,43
B MPHCYTCTBHH cyabtaTa aMMOHHA CepHas KHcJloT2 0,68
AmmHnak 1,37
OnoBAHHpOBaHHE:
KHCII0€:
npu t = 15—30 °C Cyanpar onosa 0,64
CepHasn KHciora 0,29
npu { = 40—50 °C Kucnora napocynbdoHo- 1,66
Bas
Cynbdar onosa 0,83
XHMHYECKHM CMOCOGOM MPH KOHILEHTPAILHH
THOMOYEBHHBI:
35—45 r/n B xonoaHbiX pactBopax THOMOYeBHHa 0,29
[PH KOHLEHTpaLHH THOMOUeBHHb 80— To xe 1,08
90 r/n B ropAYHX pacrsopax
Hanecenne nokpuiTHit cn1aBom onoBo-BHeMyT Cyabdar onosa 1,26
CBHHUEBaHHe:
6opodTopHCTO-BOAOPORHOE Ceuuen, Gopodropucro-so- 0,396
LOpOoAHbIf
B pacTBOpax, colepxaumux pedoncyanpo- Ceunen, ¢enoacynnpono- 0,25
HOBHIE COJH BH
[ToKpHITHE Cn/IaBOM OJOBO-CBHHel B pacTBo- KHcnora GopodropHcTo- 0,31
pax, cojepmxauiHx GopoTOPHCTO-BOAOPOA- BOLOPOAHASR
4yl0 KHCJIOTY M OKCHJL CBMHILA, KOHUeHTpa- OKCHA CBHHUA 0,72—0,18

uHeil 45—95 r/a



Tabauya 3.4. (npodoaxcenue)

TexHonorudeckhfi npomecc Buzenfwounecs BpeHue Konuwectro ¢
BeLleCTBA EOICPZHDCTH aep-
Ka/la BaHHH,
r/ (M 4)
Manaagupobanue:
XJIOPHCTOAMMOHHIHOE NPH KOHLEHTPALHH
aMMOHHA, T/a:
15—20 AvmHak 0,7
50—80 » 1,4
B thoc)OPHOKHCABX pacTBOpax Dochar HaTpua 0,59
Hukenupopanue B X10pHAHBIX pacTBopax npH PacTBopHMBIE CONH HHKeAA 0,54
naotHocTH Toka 1—3 A/nm?
HukrennpoBanue B cyabaTHBIX pacTBOpax To xe 0,11
npu nuotHocTH Toka 1—3 A/nm?
OG6paGorka meTaN/10B B XAOPHAHBIX, cyabdhar- » 0,01
HEIX, HMKeJeBhX pacTBopax (OKpaliHBaHHe
MeJIHBIX, HHKe/IeBhIX MOKPHTHH, NaTyHH, OO
BSIHHOTO MOKPLITHA)
AHonHOe OKHCJeHHe ajMOMHHHA, aHoaHpoBa- Kucsora cyabgocannumuio- 0,25
HHe B pacTBOpax ¢ KOHUEHTpauued cyabdo- Bas
caJHUHA0BOA Kucaoth jo 110 r/a
CepeGpeHue Kele30CHHEPOAHCTOe [inanucTuili Bogopon 3,9
AmanbramupoBaHue PTyre a3oTHokHcnas ok- 0,11
CHIHAA
CHATHe BKJIOYEHHA:
KOHTAKTHOA MeIH KaaMHs Ammnaxk 9,13
NpH KOHUEHTPALHH HHTPATA aMMOHHI,
/o
100—150 » 4,56
450—550 > 13,69
XpOoMa, OKCHAHOrO TMOKPLITHA cTajH B XJOpHCTHIA BOZOPOA 0,3
pacTBope COISIHOA KHCJIOTHI, KOHLEHTpa-
uHe#t 200 r/a
XpoMa B pacTBOpe LUENOYH HHKeNs Llenous 11,0
PacTeopuMbie cONH HHKens 0,15
OKCHAHO-(TOPHAHOrO MOKPHLITHA AIOMH-
HHA:
B pacTBope a3oTHOH KHCJAOTH Kucnora asoruas 9,22
B pacTBOpe LIEN0YH Hlencun 0,2
OnnaBieHHe ONOBAHHOTO MOKPLITHSA [HUepHH AHCTHAAHPOBaH- 0
HbIH
IMpomacnnBanue Macno BeperenHoe AY 0,05
HukennpoeaHHe B xoN0AHLX pacTBopax npu PactBopumble cond Hukens 5,4- 10!
naorHocTH Toka 1—3 A/nm®
Huxenvposanse B cyabdaTHHIX pacTBOpax To xe 1,8- 10!
npH naorHoctk Toka [—3 A/am’
e[lHeHHE B STH/EHAHAMHHOBOM 3/IEKTPONIHTE STH/ICHIHAMHH 0
KanmupoBaHHe H JyXKeHHe B KHCIBIX 3/1eKTpo- PeHon 0
autax ¢ pobasxoft ¢enona L
Kpauenne B aHHAMHOBOM KpacHTene AHHJHH 0
[MpomuiBka B ropsaueft poge npr 50 °C Mapu Boan —

TeMOcparypay, uslo 06yCAUBIBBACT COAEPKAHHE BHACARIIWHICH
WYyK ¢jelly KOMNOHEHTOR. B taGanue 3.4 nphoegeHn yaenbHble Mac

B OKPYX ii0-
CHl BHAEARI0-

WEXCR BPEAHMX BEUICCTRB MPH Pa3HbBX TEXHOJNOTHYECKHX npoueccax HaHCCEHHR

NOKpSTHA,

L]



3.1.2. Bpepuwie seujecTRs, SMASNMOWMECR NPKH CEAPOUNNIX
paGorax

Ipu BHNOJHEHHH CBAPOYHHX PpaboT aTMochepHHIl BO3AYX 3arpa3HferTcs CBapoy-
HBM a3p030/ieM, B COCTAaBe KOTOPOTO B 33BHCHMOCTH OT BHAA CBApKH, MapoK
3JIEKTPOOB K (J1loca BaXogsTcs BPCAHBC AR 340POBbH OKCHAM MeTANNOB (XKe-
se3a, MapraHia, XpoMma, paHaius, Bosb(paMa, afIOMHHHA, THTaHZ, UHHKZ, MelH,
HHKe s p; ap.), rasoo6passue ((PTOPHCTHIC COenHHEHHMA. OKCHAW Yyrjiepoia, a3o-
Ta, 030H).

KonndecTBo 06pa3ylominxca npH CBapKe MbiAW u ra3oB GPHHATO XapakTepn3o-
BaTk BaJOBHIMH BHile/leHHAMH, OTHECEHHWMH K | K[ PacxoAyeMHX MaTepuanom.
KoanuvecTBo TakRX BHeNeHuA, NONYYEHHHX 3SKCMEPHMCHTAJNbHO A8 Hanboaee
pacnpocTpaHeHHHX CBADOYHLIX MaTepHANoB, NMphBeieHo B Taba, 3.5—3.8.

O6pasyiotniics npH csapke H peake asposons (Taba 3 7) XapakTepuayeTcs
OYeHb MeJKoll JHcnepCHOCTbio — Gosee 909% uactau (no macce), cKopoCTe BHTAE-
uun wacThy Menblle 0,1 mfc. Ilo Mepe yaajenus OT HCTOYHMKE BHUIGNEHHS KaK
10 rOPHIOHTAJR, TaK ¥ NO BEPTHKANR KOHUEHTpAUHA BpelAHWX BewlecTB B Bo2ayXe
pe3ko YMeHbWaeTcs H Ha PACCTOAHHH COOTBéTcTBeHHO 2—4 M npubanaercs
K obumemy $oHy Iarps3HeHHN BO3AYXa B NOMCUIEHHH.

ITpamep 3.). OnpefesiHTh KOMHYECTBO BHIAEARIOUINXCH BPEAHMY BellecTd
npy pyuHoii cBapKe cTanan saektpoaamn AHO-6

cxo0nble dannsie. Pacxon 31€KTPOAOB 2 wr/d.

Pewenpe. VI3 tabn 3.5 onpepensies BHAH BHENAIOUANCA BPEAHBIX BelleCTB
W YJieAbHble BajoBble BhigeJeNHs WX NPH PydHoil cBapke aaektpoaamn AHO-6:
nbiie 16,8 r/kr, B ToM uncae MnO; 1,95 r/kr KoanvecTso shlzensiominxcs Bpen-
HEIX BeliecTB TPH 3aJaHHOM pacxoje 3JekTpoAos: nuiab 16,8:2=33,6 r/4; B TOM
upcre MnQ.=1,95 2=3,90 r/u.

3.1.3. Bpepusie seujecTas, NOCTYNAKLIME B ATMOCHEPHMINA
BO3QYX OT YHACTKOBR MexaHumueckon obpaborkm marepmanos

Tlon wexaHnyeckoit o6paGOTKOI MaTePHANOB NOHHMAIOT  TPOUECcH  pe3aHHf
(Touenwne, tppeseﬁaanue‘ cBepJieBHe, CTPOTanHe), 16pa3ndHOH 06padOTKH (06-
aupKa, 3aTouka, MAHGOBaHWe, MONHPOBKA), a Takme PHA  APYTHX, CBA3AHHWX
C W3roToBJeHHeM H3JelHN H3 HeMeTaNNHYecKHX sMaTepuanoe

Ipu mexanHieckofi 06pa6oTKe MATEPRANOB HCTOTHHKAMH OOPE30OBaHHA H Bbi-
HeJsieHHs BPeXHHIX BelleCTB B aTMoc(hepy ABIAOTCA pasmiuible MeTalIopeRyulne
H abpasuBHble CTaHKH, paGoTalollHe ¢ OXNAXJeHHeM M 0C3 Hero; WTaMNOBOYHO-
npeccoBoe W JAMTbeBoe OOOpYyAOBaHMe VIS M3rOTOBACHHR N3Aeanit W3 naact™ace
H fpecc-MopolIKOB; OTAeNbHbHEe THNH BCIOMOraTCABLHOTC OOOPYAOBAHRY.

Ipn pabore 3toro OfOPYAOBAHHA B BO3AYX BHAEARIOTTH BPEiNbie BelleCTBA
B BHAE UHJH, a3D030/e# 1 TYMaHOB Macea W JIPYIuX oxaaimkIsolwuX suakoctedl,
PasNMYHLIX ra3o00pasHHIX KOMHOHEHTOB

OcHOBY GOJBIIHHCTBA NPOH3BOACTBCHHBIX NPOLEEcoB 0ONPadoTKy MaTepnatos
B MEeXdHWYeCKMX UeXaXx COCTABAAIOT NPOHecCH pesanun. Peaanne TJRux XPYUKRX
MaTepHaNoB, KaK GpOH3a, 4yryH, TEKCTOJHT, CTekJONIACTMR, ACPeBO, CBA3aHO
¢ ofpasoBaHHem Hapajly co CTPYKKON, pasMepH KOTOPOH RUCTHI 10T HCCKOABKMX
MHJIJIHMETPOB, N0BOJBAO MeJKHX NhIeBHX YACTHIL PasMepaMn U1 HeCKOJIbKHX 10
coten  wmHKpomerpos. Clexyer OTMeTHTb, 4TG  MHTCHCHBHOCTE  nuaeolpa-
30BAHHA 3aBHCHT OT PANA TeXHOJOTHYECKHX (AKTOPOB: CKOPOCTH pe3aHHA, BOAH-
YHHB MOJAYH PeXYUIET0 MHCTPYMEHTAa W, KOWeUH(, FCOMeTPHUCCKHX (lapaMcTpoB
HHCTPYMeHTa H oOpaGathiBaeMbiX H3fe/IHH, 4 TAKXe OT COCTABA MATepPHANOB, H3
KOTOpPbIX H3roTOBJeHH H3jeaus. [laHHue O nblaeoGpa3oBanuy, MPUBUAKMBE B pa-
GoTax pPa3HHX aBTOpOB, He Bcerja COBNapaioT. 3to ceusano ¢ PA3JHYHBIMH
YCIOBHAMH BeleHHA ONHHX H Tex e TeXHOJOTHYecKHMX Mpulleccos.

Tak, npn o6paboTKe pesllamMH Ceporo 4yryia ymeJHuemd¢ CKOPoCTh B 3 pasa
ApHBOAHT K BO3PacTaHHI0 KOHUEeHTPaldH MhlJin moutn 8 4,5 pasa, a npu olpa-
B0TRe ONOBAHHCTOR OpOH3mM yBeandehne cxopocTn B 4 pasa BhAcueT 3a  cobGoi

75
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Tabauya 3.6. YOenonble Beauutinbl 8pednslx 8euyects, 06pasyoWuxca npu KONTAKTHOL
3AeKTpOCBapKe, NAG3MEHHOM HONDIAGHUU U METAAAUBAYUN

TexnonorudeckHit npouece Maw THN

Bu,ue.nmou.mecn BpelHEE BElUlECTBA
o6opyroBaHuA

- HaWMeHOoBaAHHE KOTHYecTpo

KonTaktHan 3JeKTpocBapka cTaliu:
CTHIKOBasA H JIMHEeHHas Cpapounblil a3posoiib (OKCHIBI Xesiesa ¢ 33,3

npuMecsio 10 3% OKcHAOB Maprauia),

r/u na 100 kBA HoMHHANbHOH MOIIHO-

MallHHbLI CTHKOBLIE: CTH MallHHBI

MC-1602 To xe, r/u 33,3
MC-1202 » 18,6
MC-802 ¥ 87
MAilHHLI TOYEYHBIE:
MTITY-300 » 15,0
MT-2510 » 8,0
MP-2507 » 6.2
MT-1617 » 5.0
MIIT-75 » 3'5
MTTIT * .90
TOYeYHaR To xe, r/u Ha 100 kBA HOMHHAIBLHOI 5,0
MOUIHOCTH MaUIHHBbI
Cpapka Tpennem Oxcun yraepoaa, Mr/cm’ nuowian 8,0
CTHIKA
[laameHHoe HanblieHHe Okcun aJioMHHKA, T/Kr pacxogyemoro 77,5
aJlIOMHHHSA nopoluxa -
¥Ycranoska YMII-5-68 To xe, r/u 310,0
Meraniiv3alHa cTajld [HHKOM Okcun udHKa, r/Kr pacxoayemoii npo- 96,0
BOJIOKH
Merananusartop saeKTpHUECKHil To xe, r/u 1,47

IOM-12-67
Pannoyacrornas csapka ajiomMubus, OKCHL aJlOMHHHA, T'/y4 73
arperat «16-76»

BO3pacTaHHe KOHueHTpauhn B 53 pasa. OZHOBPeMEHHO ¢ THM B ALLIH YYFYHA
YBeJHYKBAETCA COMlEpKAHHE YACTHI pasMepaMH RO 5 KMK, 8 TO BpeMsa  Kax
B Cayyae GpPoH3n oHO yMeHbWlaerca. Ilpu obGpaGorke craau Cr. 45 c poctom
CKOPOCTH pe3aHHA KOHUEHTPAaNHA NHJM YyBeJuYHBaeTcA B HeGOMBWHX npejenax,
HO Pe3KO BO3pacTaeT 0GPAsOBaHMe YACTHI paamepamu 2 xmx (20 75%).

[Moctynnenue BpeiHHX BelllecTs B atMoc(epHbiil BO3AYX 0pi  A6P23HBHON
o6paboTKe MaTepHaloB (3aTOYKe, 3aYHCTKe, WARQOBAHNK) 3ABHCHT OT MOUIHOCTH
uiH$OBaNbHHX CTaHKOB, TNYOHHW pesanns, anamerpa kpyra. B taba. 3.9 npn-
BeJeHa B3aHMOCBA3L MeXAy CheMOM MeTajNa M H3HocoM alpasHBa AJiA ULTH(O-
BajbHHIX KPYroB HEKOTOPHX THNOR NPH HOMHHANBHHX pCKHMAX uHOBaHuA
(3auncTKa cTAALHLIX OTNHBOK H o6paboTka mpokara).

KonuyecTBensoe cooTHollleHHe MeXJy MeTanauyeckoll u abpasHpHOR MBUIAMH
B orxogaXx WAADOBAHHA MOXKeT H3MEHATbCH § JOBOJBLHO UIMPOKHN Mpelenax:
40—85% anm Meramna u 15—60% xaa abpasHBHEX 3epeH.

Huxe npuBejenn yaenbHsle BLljieJeHHs] MWK (Ha cHHULY 0o60PYAOBAHHA)
npH MexaHudeckKol 00pafOTKe XPYymKHX MaTCPHAJNOB ¢ HCNONL3OBAHHEM TEXHOJO-
rHYecKOro 0GOpYROBaHuA Pas/iHYHBIX BHAOB, r/u:

O6paGoTKa 4yryHa Ha CTAHKAaX:

TOKAPHBIX. . . . . o« o+ . e e 20—40
bpesepHBIX . . . .+ . . e e e e 1525
CBEPAHABHBIX . . . . . . . . .. . . 3-=5

PACTOMHEIX . . . . « o« & o« e e e e w 6=10

fe 83



Tabauya 3.7. Koauuecrao epednsix 8ewiects, 06pasyrouuxca npu 2asogod
naasmennod peske craredl u cnaasos

Matepuan Toamuna BupeAmoumpecs BewecTsa, /M
g:if::,nu:w nns MnQ: co NO,

lasosan peska

Cranb manoyraeponucras 5 3,5 06 1,3 0,9
10 7,0 1.2 1,9 1,2

20 14,0 2,4 2,5 1,5

Cranb kauecrBeHHas Jieru- 10 50 1,2 2,0 1,6
posannas 4517103 20 10,0 2,4 2,7 2.2
Cnsapul THTaHa 4 5,0 — 1,0 0,5
% 12 15,0 — 1,0 0,9

20 240 — 2,2 1,1

30 36,0 — 2,7 1,5

fara3mennan peska

Crans 00T2 14 5,0 — 2,0 10
20 10,0 — 2,5 14
Cranb xauecTBeHHas 5 3,0 — 1,5 2,5
NerupopaHHas 10 5,0 — 1,7 6,0
20 12,0 — 1,9 8,0

Cnaass AMT 8 2,5 — 0,6 2,5
20 45 — 09 4,0
80 6,0 — 1,8 8,0

Tabauya 3.8. Koauuecrao spednoix 8ewiects, o6pasyroujuxca .
npu zasosoil cagpke craaeil u 3aeKTpPoOdy2080il pesKke aAOMUHUEBLIX CNAABO8

Mpouece Bpensue Beumecrsa Koauuecrso, r

lasosas ceapka:

alleTHIeHOKHCIOpOaHAR OKcup azora 22 Ha | Kr ageTunesa

¢ nponanoGyranopoit cvecsio To xe 15 Ha 1 kr cmecH
Snekrponyrosas pezka anioMHHHe- OKCHIL aNIOMHHHA 0.2 Ha | M AnHHLL pe3a ToJI-
BBIX CM/1aBOB viHHOA | MM

Tabauya 3.9. Baaumocease mexdy CBEMOM MeTAAAd u usnHocoMm abpasusa
048 wAuposarbHbIX KPY208 HEKOTOPbIX TUNOS

Matepuaa kpyra Paamept xpyra, Cvem Mmetanna, Hsuoc Kpyra,
MM Kr/u Kr/u

14A125CT2B6 (waudosanue saroroBok H3 300X 40X 76 15,0 12,5

KOHCTPYKUHOHHBIX CTaJsed) 5003 63% 203 45,0 18,0
600 80 305 80,0 20,0

53C160CT3BK, M3ILIH 1503 63 203 40,0 20,0

(3auncTka GhicTpOpeXylLeld CTaMH)

14A125CT3B6 (3auncrka Guictpopexyuwed 300 40X 75 9,0 9,0

CTaMH)



Tabauya 3.10. YOesvnvie 8viderenus aspo3osed Macaa, IMYAsCoAa U napos e00bL
npu mexanudeckold o6paGoTKe MeTain08 ¢ OxaasOenuem

OGopyposanne Yeranonounan  Asposons Aspoaoas Tapw sonu,
MOULHOCTD, macaa, IMYbCONE, Kr/4
kBT r/u Mr/u

Tokapuele craHkH MaJibIX 0,65—14 0,1—28 4—88 0,1—2,1

H CPelHHX pa3MepOB
TokapHbie CTaHKH KPYIHBIX 10—200 2,0—40 63—1260 1,5—30
pasmepos

TokapHo-pesonbpepHble cTavky  2,8—14 0,6—2,8 17—88 0,4—2,1
TokapHo-kapycenpHble crankd 20—150 4—30 126—945 3—23
OnHOWNHH A bHbI® 2,8—4,5 0,6—0,9 17—28 0,4—0,7
TOKaPHO-PEBOJIbBEPHbIE

aBTOMATH

MHoromnuuaenbHse 14—28 28—-56 88—176 2,1—42
TOKapHbIe MoJiyaBTOMaThl

Muoropesuopbie 4,5—40 0,9—8,0 28—252 0,7—6,0
TOKapHHE NOoJyaBTOMAaTH

MHuoromnHHnebHbIE 10—28 2,0—5,6 63—176 1,5—4,2
TOKapHKIE NPYTKOBbIE ABTOMATEI

BepTtukanbho-cBepAHIIbHEE 1—10 0,2—2,0 60—63 0,2—1,5
CTaHKH

Paguaneho-cBepannbibie 1,7—14 0,3—2,38 11—88 0,3—2,1
CTaHKH

l'opuaoHTaAbHLE pacTO4HbIE 45—59 - 09—12 28—372 0,7—8,9
CTaHKH :

KoopauhatHo- H a/iMasHo- 0,7—4,5 0,1—0,9 428 0,1—0,7
pacTouHble CTaHKH

IMpononbuo-ppesepusie cranku  7—40 1,4—80 40—252 1,1—6,0
Kapycenbho-dpesepHuie 14 28 88 2,1
CTAHKH

BapaGanno-ppesepunie crankn  10—20 2,0—4,0 63—126 1,6—3,0
ITponoabho-cTporaJibubie 40—180 8,0—36 262—1134 6—27
CTAHKH

TlporaxHbe cTaHKH 10—55 2,0—11 63—346 1,5—8,3
PessBoHakaTHble CTAHKH 0,6—14,0 0,1—2,8 488 0,1—2,1
3y6Godpesepubie cTaHKH 0,6—20 0,1—4,0 4—126 0,1—-3,0
3y6opesuuie u sy6oronbexube 0,6—7,0 0,1—1,4 4—40 0,1—1,1
CTaHKH

®pe3epHbie cTaHKH 2,8—14,0 0,6—2,8 17—88 0,4—2,1
Buyrpuwindosanphbie crankn  2,0—4,5 60—135 330—742 0,3—0.7
Kpyraowandgosansubie cranks  0,7—10 21—300 115—1650 0,1—1,5
To xe 7,0—29 210—870  1155—4785 1,1—4,4
MMnockownuposanshbie crankd  1,7—28 51—840 280—4620 0,3—4.,2
BecuentpoBo-wandosanbubie 4,5—20 135—600  742—3300 0,7—3,0
CTAHKK

3yGolwingoBanbHble CTAHKH 3,1—10 93—300 511—1650 0,56—1,5
Pess60- ¥ mannemsadobans-  2,8—4,2 84—126 462—693 0,4—0,6

Hbl® CTAHKH

Mpumevannn L. Or TexsHororuueckoro o6opyAoBaRHA LAA NPUTOTOBAEHHA IMYIbCHA, HMelOWEro
OTKPHITHIE CTOKH, eMKOCTH C MAIBTKAME W T. n., sugeanercA 1,4 r asposonedt smyawcona # 2800 r napos
BoAn B uac Ha | T npHroTopAAeMof smydbcuu. 2. JliA cTawOMHOro NapKka UEXOB NPEUHIHOHHOrO CTAHKO-
CTPOCHHA BHAETEHHE NApPOB BOAbW yBeqHuMBaeTcA na 18—209%.
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U0PAanOTKa OPOH3M M [APYFHX XPYNKHX UBETHHX METas%0B Ha
CTaHKax:
TOKApHBIX . . . . . [ .

. - L] L] ° ° -

¢bpeseprwx . . . . . . . o e 4 4 »
CBEPIHMBHEIX . . . . o e s+ e 8 s e
pacTouyHMx . . . i
OGpaGoTka TEKCTONIHTA Wa cTaHKax:
TOKAPHBX. .+ & « & & o & + « 4 2 4 s e
dpesepumx . . . . . .
syGopeaepurix .
Packpoit nakeros CTeKAOTKAHH (10.rlumnoﬁ :10 50 un) i nex-
TOYHOM CTaHKe . . . v @ e

O6paGoTtka xapGoaura Ha c-rauuax

TOKapHHX H PACTOYHHX .

bpesepuux .

CHEPAHABHBIX . . w
TaGaetnposanne npecc- nopomxos {auuaomacroa CTEKIAHHOTO,
GeHoNOTa H BOJOKHHCTHIX MAaTepHaJoB) HAa MAWMHRESX poTa-
UHOHHOrO THNA . P o v 4
MexaHnyeckas odpaﬁorxa uane:mn Ha cTamKax:

CBEPJIHbHBIX . . g

pesepHuIX . ‘

Pesanne opranH4ecKoro ‘crekna JAHCKOBEMH nnaaMu .
MeJibHuIs NOMOJIA OTXOMAOB WOJHCTHpOMA .

Harotosnenne aetanefl JHTbeBHMH MalIHHAMH (napu cmpo.na)
CpanynaTophble MawWHHL (MWAB) | ’ .

To e (nmapnl cTHpoOAa)

CwmecHrenpnne Gapabanbl

CMecuTenbube MAalUIHHD .

I pobungn

3auncrHeie CTAHKH (napu c-mpnna)

To xe (metms) . .

8—10

12—16
20—28

50—=89
100—120
20=40

920

40--80
180--220
3650

250250

7=10
3—5
800—950
420650
26—74
63—106
21--38
45--75
1449--5+40
1079—4100
11==19
126—432

Yaensusie BolA€NeHHA MBIJIH OCHOBHHIM TeXHONOFHYecK#M 0CGOpyAOBaHHeM npH
mexaHHyeckolt 06paloTKe MeTa/soB upuBeleHH HHAKe (COCTaB NHAK onupeie-
nseTcs MarepHanaMu WIH(OBaNBHOrO Kpyra H o6paGaTupaeMoOfl KeranH):

Ouamerp wando- YaennHoe Bhige- HOmuamerp wando- Yaeabyoe BuIC-
BaJIbHOT'Q KPyra, MM  JIeHHe MbIAH, Ifu BaNLHOI O Kpyra, MM  JICHHE DbIAH, {4
Kpyeaourugosassusild cranox 3ybowaugposarsnbili cranox

150 117 75—200 42—49
300 155 120
350 107 160 47-—48
400 180 400 65
600 235 Buytpuwmaugposasbusil cTanol
750 270 5—20 25—30
900 310 1G—50 26—45
Maockouaugosarsnsii cranok 17—80 28--58
175 130 40—150 40—87
250 150 125—200 80—108
350 181 3arounnsili crTanok
400 198 100 30—40
450 212 150 40—62
500 225 200 62—85
Becyenrposo-uirugosarsnsiil 250 85—110
CTGHOK 300 110—135
100—30 44—47 350 135—160
395—500 58—80 400 160—182
480—600 78-—-100 450 182—205
300 80



500 205=230 400 120160

550 230-=-255 500 160-=200
Noauposasshsiii cranox 600 200—260
¢ BOHAONNBLMU KDYeaMu O1pesnoi craxor

100 - — 260730

200 650—80 Kpayesaaoned cranca

300 80—120 - 200-=350

B ta6a. 3.10 npuBefenn yAcibHbIC BHAGJAENHS a9PO30JcH Macha, sMyascoda
H NapoB BOAM (NPH OXJaXAeHHH COOTBETCTBEHHO MAcCJOM, 3MVABCHCH H c0J0-
BbHIM PpacTBOpPOM) 0T 000OpyNOBaHHN MeXaHHYecKOH o0paGoThH Meraiios  1pH
pafore ¢ OXJaX geHHEM,

B 1a6a. 3.11 npusefen ¢pakuHOHHHA CocTaB nuuiel, BHACIAOWMXCA (PR
HauboJee THHOBHX Mpoleccax a6pasHBHOR 06paGOTKH MeTalJIoB B MeXaHHYECKHX
uexax H B Lexax FaJIbBAHONOKPHLITHIL.

Bueraomue B npouecce unimdoBaHAA wacTHUb MeTajsna W abpasuBa obpa-
syior (axken. PasMepn 4acTHu, HaXOAAWHXCA BHYTPH (akeaa, MOTYT H3MeHATh-
ci B AOBOJBHO WHPOKHX MpejeiaXx B 33BHCHMOCTH OT BHA3 olpadaTmBacMoIo
MarepHaia. JIucnepchblit cocTap WACTHU, OOPA3IYIOWMACH NPH 34TOYKE HHCTPY-
MeHTa, XapakTepuayeTcd MeAHAHHHIM AHaMeTpoM dso=15—30 MKM nOpm ero crau-
KAPTHOM OTKAOHCHHH O=1,8—22.

[Ipn o6paboTKe CTEKJOMAACTHKOB HAHOO/DLLIASI KOHUEHTPAUHSA NbUJIH BO3HH-
KaeT B mpouecce OOAHPKH H HAHMeHbUIAR — npH dpe3epoBanun. [ucnepeunit co-
CTaB 4acTHI, CNOCOOHHX K OOpAa30BAHHIO MblJicBOro 00aKa & 30He bIXAHHA,
XapakTepuszyerca napametpamu: dso=15-—40 mxm u 0=2,6—3,2. YactHum rpa-
duta B yras, noayjawmecs B pesyabTate oOpaGoTKH wWaxeauidl W3 rpadmia
H veas, MMeloT cpeiHe pasMepn 20—100 MkM ¢ INHDOKHM CHCKTpoM pachpe-
Acaciuil AJ8 Pa3NHUHBIX TPOUECCOB Pe3aHns.

U{HOBPCMEHHO ¢ TLJiblo npi 00paGoTKe NOJuHMEpHBIX MATEPHANOB  MOIYT
BLLIC.IATBCA B aTMoc(epy napbl Pa3JHYHLIX XHM)YeCKHA BEWIECTB W COCAHHCHHH:
E]JCHOJOB, q)upma.rlbnem,qa, MAaJICHHOBOI'0 4HTHAPAAAd, CTHPOJIOB H APYrHX, BXOAR-
IHX B cOcTaB o6padaThiBacMBIX MaTepHATOB Nanube 0 KOMHYECTBEHHbIX Xapax-
'Eepucmgi.é )3~mx BOIUECTE © BEHTHASIHOHHLHIX BHIOPOCAX BecbMa PasHOOOPA3HLI

rtaGa. 3.12).

3.1.4. Bpepnbie BeiyecTsa, NOCTYNAOWHE B ATMOCPEPHBIK
BO3Ayx npu Aepesoobpaborke

[pn xepesooGpalorke B8 aTwmoChepHHl BO3AYX BHAGSIOTCH CJAEAYHOIHE Be-
I[eCTBE:

ONHJKH, CTPYJKKa, IJH(GOBAJIbHAA NBIb — NpH  MeXaHuYeckOil  o6paboTke
apeBecuiisl;

napel (opmanbaernja, (eHona, AMMHAKA — OpH rOpAYeM MNPECCOBAHAM, HA-
MasKe, CKJEeHBAHMH H CYUIKE WImoua;

napsl ApOMAaTHYECKHX YIJeBOAOPOAOB, 3bHpPH, CNHPTH — NpH  OTACNKE H3-
Aenufi.

KoutiyecTBO ONHJIOK, CTPYMEK HAH NHJH, BHAeAMIOWHXCA NPH MeXaHHYecKOH
06paGoTKe ApeBecHHH, 3aBHCHT OT MPHMEHAEMOro cTaHKa H KosdQHuHeHTa Hc-
10/Ib30BAHHA MaUIHHHOTO BpeMedH, KOJHUECTBO NBJIEBHAHHX OTX040B (NBIbL C
qacTHLAMII pa3MepoM MeHee 200 mMKM) onpegensiercsi no dopmyae, kr/y:

G = Guk“, (3.1)

rae Go — CpelleyacoBoe KOJAHYCCTHO OTX04OB, N0Jyd4acMoe OT paccMaTpHBaeMO-
ro o6opyaoBanus, krfd; £, — KO3QOHUHCHT CONEPIKAHHN MLCBHIHMWX OTXO/0B
(gacTHub pasmepom Menee 200 vKM).

3uavennn Go ® ky npusegens 8 Tabauie 3.13. Ycpenuenusie paunbie dpak-
HOHHOrO COCTABA NbiiH, 06pa3yioWedcR NPH DPA3JHYHBIX TEXHOJIOTHYECKHX one
panmsy vexauuaeckoh 00paboTsH apesecwns, npasesens n rabn, 3.14,

on



Tabauya 3.13. Cpednewacosoe KOAU4eCT80 0TX0008, NOAYYACMOE HA PASAUHHBLX CTAH-
xax npu obpaborke dpesecunsi

CraHkH Kosdpprunent Munumaabuniil Cpennee Cpennee comepxanve
HCNOAL30BAHKHA o0beM oTcach- KOJMHYeCTBO NuAH C paaMepoM
MAWKHHOro Bpe- BaeMoro Bo3ny- 0TX0J0B, HacTHU MeHee
MEHH Xa, Thc M’y Kr/v 200 mKm
% kr/u
Kpyraonuasaute: MMuinb,
OMUJIKH
116-2 — 0,84 29,7 36 10,7
LT3® - 2,52 46,3 34 15,7
LKBE-4, LIM3-2 0,5—0,6 0,86 44,0 36 15,8
LIITA-40 0,6 0,84 44,0 35 15,3
H2K12 0,6 —_ 35 34 11,8
LJI-2A 0,9 1,50 61,0 35 21,5
LLOK-4 0,9 — 78,0 36 28,1
LIA-2 0,9 — 110,0 36 39,7
LIMP-1 0,95 1,90 170,0 36 61,2
YHHBEpCANBHHA KpYIio- 0,7 — 28,0 30 8,4
nuabHb 116
YHHBEpCaAlbHHN KPyrio- 0,7 — 21,0 30 6,3
nuabHbeifl Y11
Crporanbhbie: Crpyxxa,
MBLIb
¢dyropanbHee € py4HOR
nogavef:
Co-3 0,7 — 33,0 25 8,2
Co-6 0,6 — 73,0 25 18,2
thyroBa/ibHbe C MeXaHH-
yecKoH mopauei:
Co-4 0,9 — 97,0 25 243
Cd-6 0,9 — 190,0 25 47,5
COA-4 0,9 - 97,0 25 24,2
CPA-6 09 — 190,0 25 47,6
CP-3 0,9 — 97,0 25 24,2
CK-15, C16-4, C16-5 0,9 — 310,0 25 7.7
C2P6, C2P8 0,9 2,50 445,0 25 112,0
C2P12 0,9 3,10 490,0 25 122,5
C2P16 0,9 — 555,0 25 139,0
bpeaeprbie: CrpyxKa,
nblib
®J1, $JIA, GCLI-1 e 0,9 24,0 20 48
-4, O-6 0,7 1,35 26,1 20 5,2
®-5 0,7 1,50 26,1 20 52
DA-1 0,8 - 44,0 20 8,8
] 0,8 — 22,0 20 4.4
oC-1 — 1,35 47,5 20 9,5
B®K-2 — 0,40 27,0 20 54
CP-6 0,9 — 245,0 25 61,2
CP-12 0,9 — 335,0 25 83,7
CP-18 0,9 — 500,0 25 125,0
CI1-30, C-26 0,9 — 600,0 25 150,0
[lunopesusle:
IWHNOpe3Hbie (Ppesnl — 1,51 73,0 16 11,6
O-10 (nuna) - 0,72 4.6 16 0,7



Tabauya 3.13 (npodoaxenue)

CraHkn Kosppuument Muuumanbuni Cpelnee Cpeasnee cofepxanue
HCMOb3OBaHHA ©0ObeM OTCACH- KOAHYECTBO NBAKH C paaMepoM
MaluKKoTo BpE- BaeMOro BO3AY- OTX0ML0B, YacTHL MeHee
Menn xa, THc M°/4 Kr/4 200 MM
% Kr/u
npoymedynse Gpean — 0,83 24,0 16 3.8
11‘1,03?(-]5J (nH.na)q)p - 0,72 3,7 16 0,6
UIHNOPE3HbIE TOO0BKH — 1,22 54,0 16 8,6
npoyweyHsil AHCK - 0,79 15,3 16 2,4
nuaa 0.96 — 74. 34 25,2
(ppesepHHe rONOBKH 0,95 — b8,0 20 13,6
WHNOPE3HbIH paMHbli - — ,2 16 1,5
mwa-io
IIHNope3Hbie (peabl — 145,0 16 23,2
npoyweyHole dpesnl — - 48,0 16 7,7
IHNOPe3HBIl AUHYH B —_ 1,0 8,5 24 2,0
LIITTA-40, LI2ITA
HIJTX-3 : - 1,98 62,3 16 10,0
JIeHTOUHONHAbHbIE: Onuaku,
nellb
J10-80 0,8 1,15 29,0 34 9.8
JIO-140 0,8 2,5 245,0 34 83,5
JIC-80-1, JIC-40-1 — 1,2 36,0 33 12,0
POopMaTHBHBI YeTbipex- 0,9 — 2450 25 61,3
NHABHLIA C pe3epHbIMH : ’
ronoskamu LIP-2
CeepiHnbHbEe H gon6ex- CrpyxKa,
HEIE: nbib
CBIA 0,6 e 22,0 18 1,6
CBA-2 0,5 0,15 14,0 18 2,5
CBA-2M - 0,15 25,9 — 1,6
CBI1-2 — 0,15 25,9 — 1,6
CTBII-1 — 1,0 23,1 — 1,5
ceepauabHbif 2H, 125]1 - 08 26,0 21 6,0
ALIA-2 0,4 — 27,0 18 48
Tokapuuit IE61M, 1A61B —_ 1,8 26,0 21 60
[k opanbusie: Mbias
IallC-5I1 — 3,0 2,8 100 2,8
LnncC-7 — 3,0 5,6 100 5.6
IaHCB — 2.4 1,2 100 1,2
Wadb 0,78 — 3,2 95 3,1
aHC 0,85 —_ 2,8 95 27
IaCJ1 0,85 — 1,8 95 1.7
a2 0,7 — 4,0 95 3,8
[Ia3L1-2 0,85 — 27,0 95 26,5
[Ia3LIB-3 0,85 — 48,0 95 45,6
LlLinoBanbHO- AHCKOBbIE
Wa1B-4 — 1,4 12,0 67 8



Tabauya 3.14. Ppakyuonneil cocras noiau, o6paSYIOU4ELica nPpU PA3AULHLIY TEXHO-
A02UMECKUX Onenayunx Mexanuueckol obpaborku dpesecuns

Texunonoruyeckuii npouecc Conepxanse, %, dpakuni MHIH MKM
200—100  100—7§ 7563 53—40 40 u menee
IMunenne 16 68 10 3 3
®peaepoBanue 40 53 4.5 2 0,5
Caepnenne 46 455 4,5 2,5 1,5
Crpo: anne 52 43 3 112 0,8
nndobanue 21 28 17,5 12 21,5

KoanuetTBO NHAEGBHIHHX OTXOACB, NOCTYMAWIUHX B CHCTeMY NHEBMOTpaHC-
nopTa HAR ACHHDALHK, ONpeaeasieTcR no GopMyne, kr/4:

G = Gokakss o, (3.2)

tae Eyu.o— Ko3hdHUHEHT 3(deKTHBHOCTH PaGOTH MeCTHOro OTCOCA, ONpeaense-
MHA B 3aBHCHMOCTH OT CeueHHN QTCOCa, o6beMa OTCAaCKBaeMOroe BO3YXa H MecTa
pacnosoXKenl 0TcOca N0 OTHOWEHHIO K MecTy BLICTEHHA BPEAHOCTH (cM. ra. 4).

KoaHuecTBO NuAEBHAHHX OTXOLOB, NOCTYNAlOMMX B aTMochepHbd BO3AYX
nocle OYHCTKH B NBleyJasinpalomem o6OpYIOBaHHH, onpegensieTca ne Hopmy-

qe, Kr/ju:
/ G = Goknk;.n o(l —_ ka,u}- (3'3)

rae ks.o— cTeneus 3(QpeKTHBHOCTH NHJAEYJAB/HBAOMIEro 0GopYAOBaHHS.

Mpasmep 3.2. OnpelesuTh KOJHYECTBO MLUIEBHAHHX OTXOAOB, NOCTYnaio-
WX B aTvOcihepHLi BO3AYX OT acmHpallHOHHOR cHCTeMH, 0GcayXHBaIOMIeR nBa
OXHOBpCMeRNO pA0OTAIOWHX YHHBEpPCAJbHbIX KPYraONHibHHX cranka L1-6.

Hexodnole Oannste. Kosdpduuuent 3PGHexTHBHOCTH MeCTHWX OTCOCOB (3
pacuyera. cm rll. 4) Ksa0=0,9. Crenenr 3(¢peKTHBHOCTH MbIIeYaaBAHBaIOULEro
oGopynoBanns (UHKJIOHA), YCTAHOBJIEHHOrO B CHCTEME, k,0.=0,95 (no pacuery,
MCXO[f H3 MPH. 7T0F0 UHKJIOHA H PDAKUHOHHOrO COCTaBa NLLAH).

Pewenue. Haxonum no Taba. 3.13 cpemHedacoBoe KOaHYeCTBO OTXOJ0B:

Gy = 2-28 = 56 Kr/u.
OnpejeasieM OTHYeCTSO NHAEBHIHMX OTXOA0B (NHJb pasMepoM Mexee 200 Mxm):
G = Goky = 56-0,3 = 16,8 kr/u,
ky uoxonrs us taba, 3.13; k,=0,3. HaxoauM KONHYECTBO NHJEBHAHHIX OTXOAOB,
NOCTYNaloMy™ ® CHCTeMY aCIHpPalHH:
G = Gokuks .o = 56-0,3-0,9 = 15,12 kr/u.

PaccynrhBaeM KOJHYECTBO NbEBHAHHX OTXOAOB, NOCTYNAWUIHX B aTMO-
chepuptil BOJXYX mocTde OYHCTKH B MELIEYJABJHBRIOILEM 060pYROBAHHH:

G = Goknkg M o(’. — ks,o) = 56‘0.3'0.9(1 e 0,95) = 0.76 Kl‘f'i.

[lpit nposeneHNH TeXHONOTHUECKHX ONEpaliii CKIeHBAWHA, OTRE/KA (IIMATJeBKa,
FPYHTOBKa, OKpaCkha, 06naropaMBaHH¢. HMIPErHHpPOBaHWe, Me4arb H  J1p.)
BulAEASIOTCA Bpedlibie BellleCTBA H3 NPHMEHAEMHX CMOJIOCOAEpXALUHX H JIaKO-
#PACOYHHIX MaTepHa, OB B BH/le MapoBO3AYIUIHWX CMecedl, B npoueccax, rae npH-
Menalor KapBavMunodopMansieriiune u ¢eHo10popManbernanble CMOJB, KOJM-
yecTno Bpeausli sellecd (dopvanbiernna, enona), mocTynamwiuHx B artMocde-
DY, ONPCALIANT TO POP UYL, KT/ u:

G = G,_p -’-!f_l “ —_ kﬂ}k& 134)
04



Tabauya 3.15. Codepacarue ceobodnoeo popmarvdezuda u dpenona 8 cocraae cuoavi, %

Mapka cMoan Ceobonuni CeoBopuuil Mapka cmonn CaoGonnnft Csobonuui
dopmansaerus ¢enon dopmanbaerns henon
Mo 3—4 — MoI] 0,5—1,0 -
M-60 1—1,5 - CIiMd-4 0,5 —
M-70 1,6—3,0 — K®-MT 0,3 -
M-19-62 1,0—1,2 K®-b 0,9 —
MOIIC-1 2 — K- 1,0 -
MOIIC-2 1 = COXK-3014 0,15 0,1
[IM®-1, 1 — C®X-3013 0,18 0,18
IM$-2 C®XK-3011 1,0 2,5
MMIIK-25 1,4 —
MMIIK-50 1,1 —
Tabauya 3.16. Pacnpedesenue ceobodnozo oprarsdezuda u gernora
Mpouecc Kosponuuenr, xa- Yyacrok npounecca Kosgpduunent,
pakrepuayounit XapaKTepu-
KOAHYECTBO CBO- aylommd pac-
Goanoro gopManb- npepeneHue
serupa n denona, BEWECTR MO
OCTANUIHXCA B y4yacTkam
roToBoft MPORYKUHH ky
ka
Hamaska u d¢anepoBanune 0,7 1. Pasmemenne xieenama- 0,83
HaTypaJbHOTO H CHHTETH- 3LIBAIOILHX BaJIBLEB H rops-
YeCKOro INOHA NPH NPOH3- YHX mpeccoB
BOACTBE MeGeaH 2. YyacToK BbigepMKH da- 0,17
HEPOBAHHLIX H3eNHi
Tponutka Gymarn (aamu- 0,5 IMponurka 1,0
HHpOBaHHe)
TlponHTKa CTPYXKKH CMOJIOH 0,6 1. Paamemenne raaBHOTO 0.9
ropsiyero npeccoBaHHs, KOHBeHepa H npecca
oxnaxdieHHe JpeBecHo- 2. Ipurorosaexne CBA3YIO- 0,09
CTPYJKE‘IHHX NAHT UIHX
3. Cknap rorosoii npo- 0,01
BYKLHH
Hamaska, cylka; cKieHBa- 0,5 1. Kneepnie Banblbl 0,1
HHE WMOHA H OXJa)KAeHHe 2. Cymunkn ansi HamasaH- 0,75
({aHepH NoOCIEe NPeccoB HOT'O 1ITIOHAa; ropAYHe npec-
cHl
3. Kamepn oxnampenus 0,15

Tabauya 3.17. Codepacanue popmarbOeeuda u aumuaxa 8 8030yxe
8 308ucuUMOCTU OT codepxcanus (opmarsdecuda g cmone

Cogepxanne Conepxanne B Bo3AyXe, I/Kr Conepxanne Conepxanne B Bo3gyxe, r/Kr
dopManbaernia dopMansaernaa
B cMoae, % B CMOne, %
Qopmanbueruga aMmuaka ¢opmanbaerisa aMMuaka
0,3 1,2 — 1,0 4,0 1,88
0,5 2,0 — 1,2 4,81 2,1



Tabauya 3.18. Cocras pacrsopureneid, %

KommoHenTsl P-4 P-5 P-6

v
4

Aueron 30 -
Benson
Byrunanerar
ByTHNOBBIA CNHPT
Kcuaon
MEeTHN3THIKEeTOH
ConbBeHT-HadTa
Tonyon
LluknoreKcanou
STHATVIHKONbALETAT
STHAOBLIA CNHPT
DTHALEAN030/bE

TTTIRTTTIRIE
l!lllil%l%l
| &
P10

1
|
F&L&ITT

Komnonentn pP-219 P-

2

8 P-1101 P-1166

Aueron

Byrunoewi#t cnupr
Kcunon
MeTHN3THAKEeTOH
Tponuaenkap6onar
ConbBeHT-HadTa
Tonyon
Ya#t-cnupur
XnopG6eHson
LlugaoreKcanon
Stunauerar
STHArMHKONbALETAT
STHAOBBH CHPT
STHALENT030/bB

1811

FHEITREISITTTES
gttt

= I N O R A I I

sl I18&l 1

KomnoHentn Ne 645 Ne 646 Ne 647 Ne 648  Ne 649 Ne 650

AueroH 3 T
Byrunauerar 18 10
ByTunoBui#l cnupt 10 15
Kcunon — —
- MeTH/IH306YTHIKeTOH — —
Tonyon 50 50
Lluknorekcanon e —
Srunauerar 9 -
STH/IOBBIA CTHPT 10 10
STHLEAT0301bB - 8

50 —
20 20
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I
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i€ Gcu = PACAOA CwOMW, i) k; — CONRPRAHHE (BOGOAHOIO POPMANBACIHAS,
¢edona B cocTabe CMOJul, NPUHHMAETCR B 3aBHCHMOCTH OT MAPKH HCIOIB3yeMmol
cvonw, % (taba. 3.15); ks — KOI(OHUHENHT, XapakTepHayiolHA KOIHYECTBO CBO-
Goanoro QopmasibAerHia W (eHonia, OCTAIOWHXCA B TOTOBOM NPONYKUHH; MpA-
HHMAeTCd B 3aBHCHMOCTH OT TEXHONOrHYecKoro npouecca, 9 (cM. Tabn 3.15);
ky — Kosdunnent, Xapakrepniyiowni pacupejenenne BpeaHux Bewects (dopm.
anblernia, (penona) 1o ywacrkam (raba. 3.16).

Kosnuectso ¢opMaipgernfia M aMmHaka, NOCTYNAIOWHX B aTtMocthepusiit
!(ioagyx,am_?)muo ONpelefHTE H NO YAe/bHEIM llOKasaTelsim pacXodyemofi cMOJK
Tabn. 3.17).

Mpumep 3.3 Onpenenuts KoauuecTso (GOpMaibaernAa, NOCTYNAOUWeEro Ha
Y4YACTKe pa3MelleHHs TJABHOrO KoHpefiepa M Ipecta npOH3BOACTBA APeBECHO-
CTPYKEUHbIX INJIHT.

Hcxodnvie dannevie. Pacxox emonw K®-MT cocrasaser 500 kr/u.

Pewenue. Mo tabn. 3.15 naxoaum KosdduLHeHT, XapakTepusymomui cozep-
Hanhe cpoGoanoro (opMasbieruga s cocTase CMOJS Kd)-Mg': k1=0,3%. l'?o
1abn. 3,16 naxogHM KOSDOHUMEHT, XaPAKTepH3YIOMIHA KOJIHYECTBO cBOGOLHOTO
¢opMasbaerdia, OCTalOUlErocH B ToOTOBO NpORYKURKH, k,=0,6. ITo Taba. 3.16
HAaXOAHM  KOS(HUHEHT, XapakTepHIYIOUWMA pacnpelesenne (GOpManbaernaa 1o
yuacrkam. Jna y4acTKa pagMellenHs TVIABHOTO KOHpeflepa H mnpecca k3=09.
OnpenensieM RoAMNECTBO thopManbaerna:

G = Gewki (1 — k2) ks = 500-0,003(1 — 0,6)0,9 = 0,54 kr/a.

B npoueccax oTAeNKH H3AeTHA, B TOM WHCHe HMIPEryHPOBAHMSA, NMeYaTH pH-
CYHKa M B APYrHx OMlePallHAX HPHMEHSIOT JaKOKPACOYHble MaTepHaJhl, cOAEpHa-
IHe HeopraWHueckHe pacrtsopurtens. KommuecTso BpenHoro pellectea, nocTynaio-
ero B atMochepHEA BO3AYX H3 OTAENOMHBIX MATEDHAJOB, C/IEAYET ONpefeasiTh
no dopmyne, kr/y:

G = Guk«-0,8, (3.5)

rAe G, - pacxoa OTAENOUHOTO MATEpHANA, KI/d4; ky.— comepiKanHe pacCHHTH-
BAaEMOro KOMMNOHEHTA B cOCTaBe seTyyedl YaCTH OTAenownoro MarepHana, %;
0,8 — KO3 PHIHEHT NOCTYNJEHHA JeTYYHX BeUleCTB B aT™MocdepHbLIl BO3AYX.

CocraB OTAc/O4HBIX MaTepHanom (pacTBOpHTeH, HHTPOTPYHTOBKH, JaKH,
3MaJiM, NaTaeBKH) NpHBeleH B Taba. 3.18—3.22.

Pacnpefienenue NocTynienns seryueffl 4acTH BelllecTB no OMepalusm Henpe-
PBIBHOTO TEXHOJIOrHYECKOTO npouecca oTAelKH Mebeau: no 25% — aas JaKoHa-
JHBHHIX MalllHH W NyJAbBepH3ALHOMHBLIX KaMep, 50% — s CylIMABHHX KaMmep
H Kamepnl BBIIEpIKKH, 2

Jlasn nepHOaHYECKMX TeXHOMOTHYeCKHX NDOLECCOB OTACAKH H3NeNHA KOJH-
Y€CTBO BPEeHBIX BelLeCTB, MOCTYNAOMAX B aTMOCHeDPHHH BO3AYX, ClefyeT onpe-
AenATb, HCXOAA M3 NPOMAOKHTENBHOCTH TEXHOJNOTHUECKHX NpOoueccoB (cM. ri 2).

Mpumep 3.4 Onpepennts KomuyecTBO GYTaHOJa H KCHJIOAA, NOCTYNAIOW(HX
B arMocepHbiil BO3AYX NPH HeNpepHBHOM TeXHOIOTHYeCcKOM Mpolecce OTAETKH
JPeBECHHH,

Hexodnvie Oannvie. Pacxoa pacrsoputeds PKB-1 cocrasaser 20 kr/u.

Pewenue. Haxomum no rta6a. 3.18 peuentypy pacrsopurens PKB-1: zery-
yas 4actb 100%, 8 Tom uncae 50% Gyravona u 50% kcuiona.

Onpenensem xkoauuecTBo GyTanona H KCHIOMA, Hoctynaiollix B arMocdep-
HEI BO3NYX, no dopmyJe:

. G = Ouk.-0,8;
Govi = 20-0,5-0,8 = 8 gr/u; Gyepn = 20-0,5.0,8 = 8 kr/q,

7 ‘ 99
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3.2, PACYET KOJIMHECTBA BPEJHBIX BELLECTS,
BBIAENSIOWMXCA NPH TOPEHMM TOMAMBA PA3NyubiX BHAOB

[lpeanaraemas meTORHKAa NpeAHasHaueda ANA PacieTd Kugpnocop BpegHBIX Be-
WECTB ¢ ra3000pasHHMK NPOLYKTAMH CrOPAuHA NPH CHHbguyy Tpepporo TommH-
Ba, Ma3yTa H ra3a B TONKax HPOMbILIJIEHHBX H KOMMyH&anHx KOTJ/IOArperaTos
H TEIJIOreHepaTopos (MalOMETPAX(HHE OTONHTEABHBIE Kornu  oTonHTeNbHO-BA-
poykbie annapaThl, NewH) NPOHIBOAKTENLHOCTLIO A0 30 T/4 g

[IpH cKHranuH TBEPAOrO TONJHRA HapPARY € OCHOBHy NPOAYKTaMH cro-
panua (COs;, H:0, NO.) B atvocdepy moctynaior: /eTYyag sona ¢ yacTHIAMH
HECrOpEBIIErO TONJHRA, OKCHAB CepHl, yrJepoAa Il a3oTa [Ipy cyKHraHHW Masy-
TOB ¢ ABMOBHIMH rasaMH BHOpAachBaOTCH: OKCHAM Cepbl  ruokcuy asora, TBep-
Avie TPOAYKTH HENOJHOrO CrOPaHHE W CORAWHEWHR BAW4.ug  [lpn  coxuranud
rasa ¢ AWMOBHMH ra3aMK BHODAacHBAlOTCA: AHOKCHA @34y, okchp yrJepoaa.

Huxe npusefensl METOAHKH oONpefeledHs BPeAHBbIX genecTp B ABIMOBHX
rasax.

3.2.1. Pacuer suibpocos TBEPAbIX HacTHI,

KosnuecTso 3o/bi W HeCropeswero ToN/HBa, BHGPACHBAayux B atmochepy ¢
ABIMOBHIMH Ta3aMH OT KOTJ/IOArperata NpH CKHIAHHH TBEpnoro j MHAKONO TOI-
JIHBA, PACCYHTHBRIOT N0 dopmyne:

Mus = BAPf (1 — 1)0), (3.6)

rie B - pacxop HatypalbHOro TORAMBA, T/roa, rfe; Ad _ g niuocrh Tonausa
B paGoueM cocTOHWH, %; 7). — AOJA TBEPAHIX YACTHL, yAaBIHBAEMBIX B 3010
YJOBHTENAX;

[ = tyuf/ (100 — I'yy); (3.7)

Olyu —— JOJA 30/IH, YHOCHMOA JLIMOBLIMH ra3aMH; r?“‘\conepx{aﬂne ropIOYHX
B YHOCHMBIX ra3ax, %; B OTCYTCTBHe IKCIVIATAUHOHHWX jawuux [y, NPHHHMA-
ercsl B COOTBETCTBHH C MOTEPeH Tenaa g OT MeXaHHYeCKyy Henonuo:u cropaHus
TonsHBa, %, MO HOPMAaM TENJOBOrO pacyeTa KOTeJbHbIX arperaTos (HOpPMaTHB-
Hulfl MeTojx).

3uavennn AP, Ty, Gy, 1s NPHUHMAKOTCA 1O
TeJsM; B OTCYTCTBHe 3THX Aauubx AP onmpenens
raemoro Ttonnusa (Ta6Ga. 3.23), BeqHYHHA 1)s
yJIOBHTENEH.

IIpumep 3.5 Onpenennts KONHYECTBO 30JIH, YNAygemoit
rasaMH OT KoTJioarperata NpPOH3BOAHTENBHOCTBIO MO Nap
B HeM KameHuoro yria MapkH OC Kysueukoro Gaccefina.

Hcxodnsie Oanuble. 3a KOTJIOM YCT2HOBJIEH 30J10Y/0uyuren, [[HK/JIOHHOFO TH-
na. Pacxon tonmmBa Gmax=210 xr/u, Groa=720 7. ToMgs ¢ menopmusnoit pe-
WIETKOA H pPYyYHHM 3a6pocoM TOILIHBA.

Pewenue. 307bHOCTh TONJHBA Ha PabOMYI0 MACCY NQ 1a64. 3.23 cOCTABASET
AP=279%. Kospduuuent [ nns KkaMeHHOro yras M  Tomer ¢ HenoABHKHON

ewerkofi H pyyubim 3abpocom TomuuBa no Tabm 3.24 (ocrapaser [=0,0023
Bacxon TonsiHea 8 1 ¢: Bc=210/3600==0,058 xr/c. ’ ’

Pacxon Tonsiuea © roA Geon=720 T1/rog. 3

uuxﬂlguuoro THna 1),=70% uau 0,7. ;
OJIHYECTBO 30J1bi, BMOpachiBacMOi s atMocdepy ¢ ;
aa | ¢ My cr-o.0023-0.553-27.9(|«0,7):0,03’? p,  AIMOBNME TasaMi:

3a | roa Mqn.r0a=720-0,0023-27,9(1—0,7) =13,885 .

GaxTHYY ey cpexunM nokasa-
eTCH N0 yxapakTepHCTHKAM CHXKH-
— N0 TeXHyuyeckum AaHHHM 3010-

¢ JABMOBBIMH
Y 25 /4 npH CKHraHuH

GPekThgyuocry  sonoysosuTensn

3.2.2. Pacuer enibpocos OKCHAOB cepbl

Koaunneerso okcapos cep §O. n SO, b nepecieTt Ha SO, pwGpacwsaenbix
B aTMocQepy ¢ ABMOBHIMH FasaMi hOTIO4rperata HPH cyyraguu TBEPAOro HJM
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Tabauya 3.23. Xapaxkrepucruxa raepduix TORAUS

Baccefin, MecTOpoXaeHHe, Mapka yran
pa3peas, waxTl wr, % 4r, % S, % QPy, MIx/xr

Yran
Esponedckan «acre Goeop

Iloweukufi 6acceitn P ; 13,0 280 35 18,50
[ koHuenTpar 140 10,0 3,0 23,74
re 100 280 35 20,47
' KoHueHTpar 10,0 11,0 3,0 25,95
I' npomnponykr 120 40,0 33 15,05
XP 60 250 30 23,36
K KOHUEHTDAT SHEP. 100 16,0 3,5 25,12
or?gqecxnﬂ
50 250 30 24,20
X, K, OC npomnpo~ 1990 390 32 17,0
IlyKT
Ip 60 250 27 24,07
TTAPLI 50 260 22 24,03
Al ACIU 85 300 19 16,39
JIeBoacko-BonnHCKHH  GacceliH: &
BonbiHckoe mecropoxnenne I'P, ICII
Mexpeuenckoe mecropoxkae-TKP, K, CIL lg'g gg'g g,g g(]),gg
HHE
Inenpobckufi Gaccein:
paspe3 CrpHXeBCKHA BIP 550 31,0 44 6,45
IAXTHI:
CrpHxeéncKasn BIP 556 22,5 39 7,91
Kasaukasn BIP 54'0 23'8 5’0 8‘ 12
Baryrusckas BIP 540 205 39 8,96
Anexcanapyroib: ’ ’ ' '
paspesn:
IonoBkoBCKHI BIP 56,7 342 4,6 4,98
Banaxosckuit BIP 546 225 45 7.46
Mopososckifi BIP 500 360 4.1 7,16
[WAaXTH:
CperiononbcKas BIP 575 197 43 7,79
Bep6onosopckas BIP 56,1 11,7 4,3 9,59
Hogo-IMurposckoe mecropox- b1 50:0 13:0 3:3 l0:05
neHHe
IMoamockopHHA Gaccei, Bb2P, B20MCILI,
TYnal}]rIonb, maxn&: | B2MCLI 320 30 42 988
EeKHHCKaf ) b2P 31,0 376 3,7 10,38
B2MCIL 31,5 380 53 9,96
B20MCLI 299 369 51 10,38
3anaanasa (1) b2P 310 370 35 10,47
B20MCLI 31,5 368 37 10,17
B2MCILU 320 346 6,5 10,88
3anapgunas (3) B2P 31,2 452 4,1 8,92
Mocronckaa (12) b2P 355 364 36 10,09
B2MCIlI 332 381 51 9,54
Mocrosckas (13) B2P 319 378 43 10,34
B2MCLU 325 402 43 9,67
B2omMcC 327 394 42 9,88
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Tabauya 3.23 (npodorxenue)

Baccefin, MecTopoXAEHHE,
paspess, WaxTH

Mapka yraa

we, % AP, % S, % Qfi, MIx/xr

HOBDMDCKOBCKYI"MI:, WaxThi:

Cepepuas (1) B2MClLl
PoccownHckas B2P
Fopusk (3) B2P
B2MCLI
Kpacuoapwmefickas (2) B2P
B2MCII
Hy6osckas (15) B2P
Hpyx6a (4) B2P
3y6osckas (1) b2P
Cokonobckas (5) B2P
Ionckas (47) B2P
CKONKHCKOE LWaxToynpasJe-
HHe, WAaXTH:
Ne 53 B2P
Ne 57 B2P
Ne 3 B2P
Henuposckoe imaxroynpasJge-
HHe, WaXTh:
Ne 3 B2P
Ne 4 Bb2P
Ne 7 B2P
IMTevopckuft G6acceitn:
Hurayrons AP, I orces
Bopkyrayrons JKP orces
K Konuentpar
¥paa
Kusenosckuit 6accelin I'P, TMCII
YenaGuuckuit Gacceii: B3
Bynaunauckoe wecropoxae-I'6P
HHe
Hanene-Bynanauickoe Mec-TP
_TOpPOXJeHHe
Becenoncko-Borocnosckoe B3P
MECTOPOX IeHHE

Bonuatickoe mecropoxenueb3P
Eropunckoe mecropoxae- TP
HHE

IOxHo-ypanbckuit Gacceiin  BIP

Kazaxckan CCP

KaparanauHckuit Gaccein KP, K2P
KCI, K2CI

Kyyueknnckoe mecropoxaenne K, K2
K2P

SkubacTysckuit 6accefin CCP
Jlenrepckoe mecropoxnenne B3P, B3CI
Typrafickuft Gaccefn:

Kyumypysckoe mecropoxne-52

HHE

[MpHo3epHoe MecropoxaeHueb2

104

330 285 50 11,24
328 357 25 10,30
329 288 4, 11,48
340 292 4,1 11,08
32,0 332 36 11,30
338 26,1 43 11,65
305 359 53 10,97
351 27,1 4,0 11,70
366 415 37 9,29
354 308 57 11,35
322 359 39 10,43
32,1 36,1 77 10,34
31,2 36,5 6,8 +10,80
31,1 355 78 10,59
368 32,1 38 10,26
375 29,1 32 11,25
36,8 331 30 10,26
11,6 31,0 32 17,54

55 30,0 09 22,02

70 120 06 2747

6,0 31,0 6,1 19,656
170 299 1,0 14,19

90 228 0, 20,87

85 183 1,7 22,55
220 289 0.2 11,04
22,0 31,2 02 10,66

80 281 19 20,62
56,0 66 07 9,11

80 276 08 21,12

80 294 08 20,24
10,0 207 08 22,97

70 409 07 16,63

70 326 07 18,94
290 142 1,8 15,33
37,0 11,3 1,6 13,18
36,0 11,5 056 13,23



Tabauya 3.23 (npodoaxmenue)

Baccefin, MecTopoxaenHe, Mapka yras we, % Ap, % SP,% QPy, MIk/kr
paspesn, WaxThl
Cubupe
Kyaneukuit 6acceiin ap, acul 12,0 13,2 04 22,93
I'P, IM, ICII 80 143 05 25,32
' (npoMnpoaykr) 120 238 0,5 20,07
CCP 6,0 14,1 06 27,51
OC (npommpoaykr) 7,0 279 08 21,84
OC, waam 21,0 166 04 21,04
CC2CCM 9,0 182 04 24,78
TOMCIU 70 186 06 25,20
CCICCM 90 182 03 23,64
Topnosckuit Gacceis AP 10,0 11,7 04 26,12
Hnckoe waxroynpapnexne AOKO 85 73 03 26,04
oM 100 10,8 03 24,44
Ilaxra umenu Hpocnasckoro CII 120 132 04 22,97
Kosbuyruuckoe wwaxro- ap, acul 10,0 135 04 23,43
ynpapneHHe, WaxTH:
Monsbicaesckas FKOM 60 75 04 27,84
M, rcu 80 147 05 25,03
Oxkrsibpbckas P, 'M, I'Cll 80 11,0 04 25,87
KysHeukasn M, I'ClU 80 106 04 25,87
rp 90 136 03 24,19
«[Tnoxepka» r'P 75 227 04 22,72
Pacnaackasn rp 65 154 06 21,16
Baiigaepckas rp 70 12,1 05 26,20
3upAHOBCKAS re 95 136 04 24,90
HoBoky3Heukas rp 75 106 04 26,92
firynosckan CC2CCKO 60 85 04 29,44
CC2CCM 60 11,3 04 28,43
CC2CClII 80 138 04 26,76
TP 70 158 05 26,20
KpacHokameHnckas ccaccu 556 123 04 27,93
CCICCPOKI 10,0 11,7 04 23,43
CCICCPOKI1 19,0 162 03 17,22
M. B. H. Jlennna CC2 CCP 80 147 04 26,33
CCICCPOKI 11,0 16,0 04 23,81
uM. llepsxoBa CC2CCP 10,0 243 03 21,75
uM. Baxpyurena CC2CCP 60 141 03 27,34
Kucenesckas CCICCP 80 156 04 24,40
CepepHas CCICCP 90 146 03 25,45
OxHnan CCICCM 70 130 03 26,16
CCICCCl 90 155 03 24,61
HM. BounkoBa CCICCP 90 19,1 03 23,43
Illywrynenckas TOMCUI 80 184 0,6 24,99
uM. OpIKOHHKHA3E TOMCIL 70 195 06 24,90
uM. [muTpOBa TOMCIl 60 226 07 24,66
O® «Komcomonen» rp 75 157 0,6 25,11
O® um. C. M. Kuposa P+ T (npomnpo- 10,0 17,1 0,7 23,31
LYKT)
LHO® Benosckas )l{ (npoMnpomyKr) 80 350 07 18,90
F'O® Yepruuckan K (npoMnpoaykr) 80 340 06 19,23
F'O® KpacHoropckan KX (npommpoaykr) 7,0 27,0 05 21,67
LHO® 3umuuka KX (npomnpomyrr) 8,0 248 04 22,13

»
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Tabauya 3.23 (npodorscenue)

Baccefin, MecTOpOXKAEHHE, Mapka yraa We, % Ar,% SP, % QP MIx/xr
paspess, WaxTH

TFO® Kokcosas K2 (npommpoaykr) 9,0 282 03 20,41
TO® Cepepuas K2 (npommpoaykr) 7,0 30,7 03 20,20
OO Tafi6unckasn K2 (npomnpomykr) 7,0 32,1 03 20,79
LLO® Kucenesckas . K (npomnponykr) 80 327 03 19,99
FO® Cypxenckas K2 (npommpoaykr) 756 278 1,0 22,05
O® TomycHHCKas K (npomnponyxr) 90 337 03 18,64
FO® Auxepckas OC (npomnpoaykr) 7,0 246 1,1 23,39
Byurypckoe waxroynpasienne:
JlucTBAHCKAA waxra TOMCII 55 132 05 27,55
ByHrypckas wmaxra TOMCLI 56 227 07 23,81
Penakoso TP 60 197 05 25,28
«Kpacuuit yrnexkon» TMCLI 60 141 05 26,88
Maranak TMCIU 50 11,4 04 28,51
Kyaneukuii 6acceitn (orkpui- JTPOKI 150 11,0 04 21,46
Tas Aobuya) APOKI1 180 10,7 0,3 19,11
P, rCII 100 135 04 24,36
TPOKI 11,0 134 04 23,01
TPOKI11 170 166 03 18,61
KP 60 141 03 27,42
CCICCP 10,0 11,7 04 25,78
CCICCPOKI 120 11,4 04 24,06
CCICCPOK11 190 146 03 18,27
CCICCP 80 156 04 25,87
ccaccmcll 80 138 04 27,25
CC2CCPOKI 10,0 153 0,3 24,02
TMCUI, I'P 80 138 04 26,62
TPOK! 90 1i55 04 24,78
TPOKI1 150 187 03 19,11
Mecropoxaenuns  KyaHeukoro
GaccefiHa:
¥ponckoe | 16,6 83 02 22,09
Kapakanckoe I 17,3 11,2 0,2 20,49
Hopoka3aanckoe a 13,0 104 03 22,80
r, K 10,6 10,7 04 25,22
TannuHcKoe I, X 80 83 04 26,50
Epynakosckoe r 80 97 05 26,58
CHOHPrHHCKOE T, A 80 207 03 23,56
Yymuituckoe T, A 60 127 05 27,80
Pa3spe3n Kyaweukoro
Gacceiina: )
Moxosckuit I'POK1 11,0 11,1 04 23,56
I'POK11 180 123 03 19,23
OPOKIi 120 106 04 22,76
JPOKI11 180 107 03 19,11
Konmoropockrit rp 80 120 05 25,53
JPOKI 180 10,7 05 20,49
Baiinaesckuft re 80 92 04 26,67
TPOK1 10,5 90 04 24,36
TI'POK11 150 17,0 03 19,567
' pamorenHcKHi re, rcul 10,0 135 03 24,36
Hosocepruebckuit CCICCP 80 138 05 25,83
CCICCPOK1 10,0 135 04 23,98
CC2CCP 80 74 03 28,89
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Tabauya 3.23 (npodoaxcenue)

Baccefin, mecropoxaenHe, Mapka yran We, % AP, % Sp, % Qpy, MIdx/kr
paspeanl, WaxTh

TpokonbeBCKui : CCICCP 10,0 9,0 04 26,71
CCICCPOKI11 230 116 03 17,72
uM. Baxpywesa CCiCCP 120 88 04 25,57
Kncenesckuii CCICCP 80 74 04 27,63
CCICCPOKI 100 90 04 25,36
) CCICCPOKI!1 200 80 03 19,40
UepHHroBCKHi CCICCP 100 17,1 04 23,68
CC2CCP 90 136 04 25,78
CC2CCMCUIOK1 10,0 135 04 24 86
CCICCPOK11 20,0 144 04 18,18
cca2ccMcll 80 138 103 26,29
CC2CCPOKI 12,0 132 03 23,98
CCICCPOKI11 20,0 128 02 19,39
uM. 50 ner OxraGps KP 60 94 04 28,98
CCICCP 80 129 04 26,75
CC2CCP 80 55 04 29,14
CC2CcCMCII 80 74 04 28,47
CC2CCMCUIOK1 110 7,1 04 27,04
CCICCPOKI!1 220 11,7 03 18,31
TomycuHckHi [P, TPOKI1 90 146 05 24,40
KP 50 142 03 27,76
CC2CCP 10,0 144 04 25,45
CCICCPOKI11 20,0 160 0,2 17,22
KP 6,0 150 03 27,17
Mexnypeyenckni CC2CCP 80 156 03 25,87
CC2CCPOKI1 10,0 153 0,3 24 36
ccacclu 10,0 180 03 24,10
CCICCPOKI11 150 17,0 03 19,48
CHOHPTrHHCKHHA CC2CCP 65 168 0,3 25,70
CC2CCPOKI 10,0 16,2 0,3 23,77
CCICCPOK11 18,0 164 0,2 18,73
JIHCTBSHCKHEA TPOK1 80 184 05 24,44
TPOKI11 150 18,7 04 18,56
TP, TMCII 80 175 03 25,41
Kpacnoropckui TPOK1 10,0 17,1 03 24,02
TPOK11 130 183 03 20,45
Kpacuobponckuit TP, TM, TCII 70 93 04 28,51
- TPOK1 80 92 04 26,83
KaHncko-AunHckufi Gaccedi:
Hpwa-Boponuuckuii paspes B2P 330 67 02 15,54
Hasaposcknii pa3pe3 b2pP 39,0 73 04 13,06
Bepesosckoe mecTopoxaenneb2 330 47 02 15,70
Bapannarckoe mecropoxne- b2 370 44 02 14,86
HHe
Hratckoe mecropoxaenne Bl 405 68 04 12,85
Bororonbckoe mectopoxae- B1 440 67 05 11,84
HHE
AGanckoe mecropoxienne B2 3356 80 03 14,78
Bonbluecsipckoe mecropox- B3 240 61 0.2 19,11
neHHe
MHuHycHHCKH Gaccefit: AP, IMCIlU 140 17,2 05 20,16
YepHoropckuit paspes P 140 146 0,5 20,62
Hsbixckoe mecropoxknenue [P 140 17,2 05 20,16
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Tabauya 3.23 (npodoamcenue)

Baccedu, mectoponuenne, Mapka yras wr, % A, % Sp, % QPy, MIx/kr
paspesn, WaxTh
AckHn3ckoe mecropoxiexue [] 90 179 06 23,10
Beiickoe mecropoxaenne  JI 140 129 056 22,561
Hpkyrekuit Gaccedtn:
Yepemxosckoe mectopoxze- AP, IMCIL 30 270 1,0 17,93
HHe
3aburyiickoe Mecropoxne- P 80 230 4,1 20,91
Hue
Aaefickuit paspes B3P 250 142 04 16,96
Tynyuckuit paspes B3P 260 126 04 16,38
Myrynckoe Mecropoxaene B3 220 148 09 17,55
Kaaxemckoe Mecropoxnenue 'P 50 124 04 26,46
SnekecTHHCKOe mecTopoxk- K 70 84 06 29,73
AeHHe
Byparckaa ACCP
I'ycunoosepckoe mecropoxie- B3P 23,0 169 07 16,88
HHe
XonGonbXauHCKUA paspes B3P 26,0 11,8 03 16,08
Basnronbckoe MecTopoxaenne B3 230 154 05 18,10
Hukonbekoe mecropoxpenne I, AT 60 182 04 23,05
Ceaepo-80CTO4NbIE PALIOHBL
MecTropoxaeHHa:
CaHrapckoe P 10,0 13,5 03 24,31
Ilxebaprku-Xan P 1, 11,1 03 23,10
ApkaraJHHcKoe apP 190 122 02 19,15
Bepxne-Apkarannnckue a 200 104 03 19,40
3pozHoHHOE X 90 127 04 23,43
Byop-Kemiocckoe K 80 11,0 03 27,34
Byxra YroabHas re 10,0 153 1.4 24,23
Hepionrputckoe cCp 70 167 0.2 24,61
AHajsipckoe B3P 220 133 06 17,97
Kasnranacckoe b2P 325 10,1 02 14,53
CoruHckoe Bl 41,0 30 02 14,02
Kynapckoe Bl 51,0 122 0, 7,68
JlaHKOBCKOE Bl 51,0 59 0,1 9,24
Y aHauHckoe Bl 50,0 12,0 0,1 7,89
Kaekas
Tkubynn KP 58 244 08 24,33
AMCLI 130 400 23 14,70
I' koHuenrpar 145 135 1,2 23,19
I' npoMnponykr 150 30,0 20 17,08
Tkeapuenu JK KoHueHTpar 130 125 09 24,03
K npomnponykr 1,6 396 15 16,31
H WaaMm
¥Ysbexcxan CCP
AHrpeHckHi pa3pes B20MCIlI 345 220 20 13,44
Il apryusckoe pysoynpasne- CCCII 6,0 185 08 25,95
HHe
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Tabauya 3.23 (npodoascerue)

Baccefin, mecropoxuenne, Mapka yran W% Ar. % SP.%  QPy, MIx(wr
paspess, waxT

Kupeuackas CCP

Il axTa:
Jxkepranau ICIl 11,5 140 1,0 22,77
Koxk-HAnrak ACII 105 21,0 1,8 21,31
Taw-Kymup ACIHI 145 250 156 17,87
Cynwokrunckoe pynoynpasne- B3CII 32,0 21,0 07 17,0
HHE
Kuiseiakniickoe pynoynpasne- B3CIL 280 180 16 16,16
HHE, [aXThi:
Ne 4 B3CLU 250 180 1.8 17,00
Llenrpansuan B3CII 1956 150 Q7 19,00
Kapa-Kuue B3 19,0 100 1,0 19,80
Tadxuxckar CCP
HlaxTw:
Ne 1/2, llypa6 EP 215 200 1,0 16,83
Ne 8, Ulypa6 BCII 295 180 1,0 15,24
Haaserutd Bocrox
Aprtemosckoe mecropoxaenne BIOMCIL 240 320 04 13,31
B3KOM 245 260 04 14,82
B3CILIA 23,0 355 04 12,68
Maprusauckuit (Cy4anckuit) 6P 556 340 05 20,51
Gacceiin X, T npomnponykr 9,0 40,0 05 17,25
PasgonbHenckuit Gaccefin:
Mecropoxnenusn:
Jlunosenkoe KO 6,0 320 04 19,64
IMcul 6,0 350 04 18,63
P, ICILI 6,0 360 04 18,13
OroaXuHcKoe P 13,0 40,0 0,3 15,83
Ocrpos Caxaaun
Caxanuickuit Gacceiid B3P, B3 koxuenrpar 20,0 220 04 17,33
Yraeropckuii pafon rcua 105 200 03 22,86
I' KoHueHTpar 90 180 06 24,74
Anekcanaposckuil paion, e 10,5 10,0 04 24,70
IWAXTH:
Makapnepka XP 60 130 03 28,14
Mrauu rP 70 170 06 24,53
Apkoso P 80 150 1,1 24,03
MakapoBckuii pafioH, WAaxThi:
Makaposckan B3P 16,5 20,0 0,3 18,50
Tuxmenenckan B3P 21,0 150 0,3 18,21
lllaxroynpapnenne Jlepmou- B3P, B3CUI 20,0 300 0,3 15,49
TOBCKOE
[laxra [lle6yxuno B3P 22,0 160 04 18,17
Ilaxra Toprosasdackasn B3P koHuewtpar 23,0 120 05 18,92
Paspes HopHKoBCKHit B3P 16,0 28,0 0,7 16,91
Ilaxra IOxno-caxanuuckas JIP 85 250 04 20,93
Ulaxra [donuuckas ACHI, O kouuenwr- 105 21,0 0,5 21,77
part
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Ta6auya 3.23 (npodoaxcenue)

Bacceiin, mecTopoxaente, Mapka yras wr,% AP, % SR, % QPy MIx/kr
paspeanl, WaxTH

lFopoune caaHum

3cTocnaten 0—100 MM 12,0 505 1,6 11,34
Jlennurpapcnanen:
[laxta Ne 3 - 11,0 542 15 9,50
Kaumpckas waxra — 140 685 3,6 6,40
B oTHILICKOE MECTOpOXKaeHHe — 320 670 14 10,47
Menunnrossie cianun Kapnar — 50 750 3,0 7,12
Topd
MecTopoxaenna:
JleHHHrpaacKkoe . 480 11,3 0,2 8,92
larypckoe » 48,0 11,0 03 8,83
Tiomenckoe 3 480 109 03 8,29
Cwmonenckoe > 479 120 03 8,29
JApyrue BHAM TONAHBA
HpoBa 06 — 10,24
Maayr:
ManocepHHCThIH 01 05 40,30
CepHHCTHI 0,1 1,9 39,85
BbiCOKOCEPHUCThIA 0,1 4,1 38,89
CrabuiH3HpOBaHHAS 01 29 39,90
HedTh
JlH3enbHOE TOMJIHBO 0,02 0,3 4275
Consposoe macjo 0,02 0,3 42 46
MoropHoe TonauBso 0,05 0,4 41,49

JKHAKOTO TOWIHBA, pacCYHTHBAKT no dhopmyne:
Gso, = 0,02B5? (1 —4's0,) (1 —n"s0,), (3.8)

rpe B — pacXoA HaTypaJabHOrO TOMJIHBA, T/roa, r/c; SP— cojepiaHHe cepbl B
TonauBe Ha paGouyio maccy, %; 7’so, — AOJA OKCHAOB CepH, cBA3LBAEMHIX Je-
-‘rytteﬁ 3onoft TONNHBA; NPHHAMAETCA NPH CXMHCAHHH CJAaHLUEB 3CTOHCKHX H JeHMH-
rpagckux papsoit 0,8; ocraapuex caasues 0,5; aas yraeit Kakcko-Ausnckoro
6accefina 0,2 (ana Gepesobckux 0,5); nna Topda 0,15, skubacTy3cKHX  yraeil
0,02; npounx yrned 0,1; masyra 0,02; rasa 0,0; n"so, - Z0nA OKCHAOB CepHl,
yJlapiHBaeMbiX B 30/10y/I0BHTeNe; JINf CYXHX fblieyjoputesefl (31eKTpoduIbTpoOR,
UHKJIOHOB H 1P.) MPHHMMaercd paBHOM Hy/0; B MOKDHX 30/0yJoBHTeNaX (LHKJIO-
Hbl, TPyGu BeHTYpPH H 1p.) OHa 3aBHCHT B OCHOBHOM OT pacxoza H oGwel
WeI0YHOCTH OpOlIalollefi BOAB!, a TaKXe OT lPHBeAeHHOH CCPHMCTOCTH TolJuBa
(puc. 3.1). Ilpn HaiHyHH B TOIMIHBe CepoOBOAOPOLA BHIGPOCH NONOJHHTENLHOrO
KOJIHYeCTBa OKCHIOB cepbl B nepecuetre Ha SO, paccuntbiBaior mo dopmyae:

Msgo, — 1,88-1072 (H,S) B, (3.9)
vae HaS — cofepxanue ceporoaopona B tonsune, %.
Mpumep 3.6, Onpenaesnth KOJHYECTBO OKCHAOE CePH, VEAJAEMBIX ¢ Jbi-

MOBHIMH a3aMH  OT KoTjnoarperata OpH caEHramdil 0o pgem MasyTa ¢ TENIOTOH
cropans QuP=4200 gxk/kr (1000 Kkan/kr) n cepincroctso SP=1,6%.
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Tabauya 3.24. 3navenue Koappuyuentos | u ko
8 308UCUMOCTU OT TUNA TONKWK U 8uda Tonausa

Tun Tonxu Bua ronansa kto, wr/elx
C HenoasHxHO# pelerkoli H Bypoie W KaMeHHble yriH 0,0023 1.9
pYYHBIM 3a0pocoM TOMIHBa  AHTpALHTH:
AC v AM 0,0030 0,9
APLI 0,0078 0,8
C nueBMaTHYeCKHMH 3abpachli- Bypeie H KameHHb® yriu 0,0026 0,7
BATeIAMH H HenoABHXHOA pe- Antpaunt APII 0,0088 0,6
useTKo#
C uenHofi pewerkofl mpsaMoro Autpaunt AC u AM 0,0020 0,4
xona
C 3abpachiBatensiMi H uenHo#t Byprle H KaMeHHbIE YIVIH 0,0035 0,7
peLIeTKO#
[laxTHas Teepaoe TonnHeo 0,0019 2,0
[llaxTHO-uenHas Topd kyckoso# 0,0019 1,0
HaknoHHO-nepeTa’kHBa- ICTOHCKHE C1aHIbl 0,0025 29
jolancs
Cnoesnle TONKH GHTOBHX Ten- [posa 0,0050 14,0
JloreHepaTopoB Bypuie yrau 0,0011 16,0
Kamenusie yrau 0,0011 70
AHTpAUKT, TOLWKE YIiH 0,0011 3,0
[Maposkie H BoporpeliHble KoTaAb MazyT 0,02 0,32
['a3 npHpoaHKbIA, NONYTHBIA — 0,25
H KOKCOBbift ’
Kameprnasa Tonka H ObiToBble [[a3 npHpoanbif — 0,08
TenJIoreHepaTophl

Hcxodusie dannste, Pacxon ronnuea 3300000 m3/rom, 700 xr/u. Orxops-
mHe AHIMOBHE rassl MOC/e KOTJOArperata NpPOMHEBAIOTCH BOAOA ¢ ILNeNOYHOCTHIO
5 wmr/(mon-a).
© Pewenue. TIpHBefeHHAaR CEPHHCTOCTD TOM/HBA:

(1000-1,5) /4200 = 0,36 xr/Mx.

Jlons - okcHAOB cepu, CBA3aHHLIX JeTyueli 30J0fi B KOTJe€, N’s0,=0,02. Cre-
NeHb YAaBJHBAHHA OKCHAOB CepH B MOKDHX 30/I0VJIOBHTENAAX NpH NIeJN0YHOCTH
5 mr/(Moab-a1) mo puc. 3.1 0”s0,=2,0%.

KonHuecTno OKCHOB cepH, yAaAfieMHX ¢ ABMOBEIMH rasaMH:

G==0,0285° (1 —0s0,) (1 —1"so,).
3a 1 ¢ Gso,=0,02-700-1,5(1—0,02) (1—0,02) /3,6=5,6 r.
3a 1 ror: Gso,=0,02-3300000-1,5(1—0,02) (1—0,02) =95 .

3.2.3. Pacuer Buibpocos okcxaa yrnepoaa

Huxe npusofaTcs MeTOAH pacuera BHOPOCOB OKCHAA yriaepona.

1. CorniacHO METOAHYECKHM YKa3aHHAM KOJHYECTBO OKCHAA Yriepoja, BH-
GpacLiBaeMOro B efAHHHUY BPeMeHH (T/rOA, r/c) NpPH CKHraHHH TONIHBA B KOT-
Jax NPOH3BOAHTeNbHOCTRI0 A0 30 T/4, PACCYHTHIBAIT MO (opmyIe:

Geo = 0,001€c0B (1 --leOﬂ), (3.10)
T



oy %

Puc. 3.1, Crenelib yaabnuBaHHsi OKCHIOB cepH B MOKp

20 r 30J10yJ]{)BHTEJlHX B 3aBACHMOCTH OT HpHBEﬂEHHOﬁ CcepHH-
CTOCTH TOM/IHBA (y}xenbnuﬁ pacxon BOAB B 30JI0Y/ODH-
teanx 0,1—0,15 a/m®).

10 2 [~3 — weng4HOCTE BOAH cooTBercTeeHHo 10, 5 u 0 Mr-3kn/a;
3 q"s%_ crencHb ynasausauus SOs, %; S™— npusenenunas cop-

HHCTOCTG TOM/AHBA

0 025 050 S°

rae B — pacxos tonauBa, T/rom, THC. M*/rog, r/c, afc; Cco— BHXOR OKCIAD
Yraeposa TpH CHKHrAHWM TOMJHBa, Kr/T WIH Kr/THC. M® TOMIHBA;

Cco = qsRQ%; (3.11)

g3 — NOTEpH TeMVIOTH BCIEACTBHE XHMHYECKOH HenoJIHOTH CropaHHf TOMNJHBA, %;
R — xosdpHuHenT, YUATHBAIOWHA MOTEPH TEIUIOTH, OOYCJOBJEHHbE MpHCYTCT-
BHEM B HpOAYKTBx HelnoJIHoro cropaﬂua OKCHIa ymepo}m; nplIHHMQETCﬁ ;."Uli‘
teepaoro torumea 1,0; rasa 0,5, Ma3yTa 0,65; Qu° — un3was TeNaO0Ta Cropauus
ronnuBa, MIx/kr, MJIx/m3 gq— NOTEPH TeMIOTH, BH3BaHHLE MexaHHuecKofl
HenoanoTofl cropauus ronansa, %.

B oTcyTcTBHe 9KCIIYaTAUHOHHHX AAHHEIX 3HAYEHHS gs, {4 MPHHUMAIOTCH MO
ta6a. 3.25. Jlaa opuentHpoBOumOf OlleHKH Bmbpoca oOkcHAa yraepoaa Mco
T/rof (r/c) MOXHO BOCTOML3OBAThCH POPMYJOf

Geo = 0,001BQiPkco (1 — g4/100), (3.12)

rie kco — KOMHUECTBO OKCHAa YrnepoAa, obpasyiwoimerocs Ha eIHHHNY Ten.a,
BHIE/SIOUIEr0cH TIPH TOPeHHH TOMIHpa; MpHIHMaeTc 1o tala. 3.25.

Mpumep 3.7. Onpegenuth OJHYECTBO OKCHAa YIJEpOAd, yaaiaeMoro [
AHMOBBIMH razaMH KoTJjioarperara naponpoH3BOAHTE/TbHOCTDIO 2 T/4 TpH CKH-
raHHH NMPHPORHOrO rasa B Kamepuo# TOMKE.

Hexoduoie dannoe. Pacxox tonansa: 180 m3/u nan 470000 m*/rox. Temnord
cropaiHs mnpHponHoro rasa TIOMEHCKOrO —MECTOPOXAEHHA Q."=35,7 wllx/w’
(8550 krana/m®).

Pewenue. KonuyecTBo oxcHpaa yraepoda, o6pa3ayiotlerocs Ha €RHHHLY Tenia
kco W3 Tabm 3.25 Nn% MAPOBMX W POLOrPEHHBHIX KOTJIOB MPH CKHIAHHH MDPHPOML
Horo rasa, kco=025 wr/kllx. IlorepH Tenaa ot MeXaHHYecKO HemoJHOTH cro-
panus TOmIMBa H3 Ta6n. 3.25 aam KAMEpHOH TONKH g4=0,0%. Komauuecrso ox-
CHla yraepoaa, o6pa3ylouieroc mpH CHHraHud 1 M® mpHPOAHOro rasa.

Geo = 0,25-35,7(1 —0,0/100) = 8,88 r/w.

KOonv4ecTno OKCHAA YrAepOna, BuGPACHBAEMOrO ¢ AHMOBUMH radaMu:
3a 1 c: Gco=8,88(180/3600)=0,444 r;
3a 1 rox: Gco=0,001-470-35,7-0,25(1—0,0/100)=4,174 .

2. Cojepxkanne OKCHIA yriepof@ B AHMOBLIK rasax MOXHO ompea” idTh
TaKmKe, HCXOAA H3 cocTaBa paGouer0 TONJ'B? H IAHHHY rasoBoro aHaJH3b
NoMb3YACH CACLYIOUHMH YpaBHEHHAMH:

NDH NIOHOM CrOpaHHH TOMAHBa H Ha.HuHHM Toabko CO:

21 = ROz + Oz 4 PRO;; (3.13)
MDH HENOJHOM CropaHuH TOMAHBA H HaAHuHH Toabko CO:
21 = ROy 4 Og 4 PRO: + (0,605 + p)CO, (3.14)
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Ta6aruya 3.25. [Torepu renaotsl or xumudeckod qs
I Mexanu4ecKoll ¢4 HenoAHOTb. C2OPAKUR TORAUBA

Tonks Tonnuso a, qs, % q. %
C uenwoh pewerwolh  [omenrudk awrpauwy 15—1$ 05 13510
LllaxTHO-UenHbe Topd KyckoBoh 1,3 1,0 2,0
C nHeBMOMeXaHHuecKHM YT/IA THNA kysweukux 1,3—1,4 0,6—1 55—3
3a6pacwiBareneM H uen- YrIH THna aoseuxoro 1,3—1,4 0,5—1 6—3,5
HOH peuerkofi mpsmoro Bypuie yrix 1,3—1,4 0,6—1 55—4
xona
To e, W uenHoit pewer- KaMeHHue yriu 1,3—1,4 0,5—1 5,6—3
KOl o6paTHOro xoga  BYyphie YrH 1,3—1,4 0,5—1 556—4,5
To ke, H HenoaBuxHOH [loHeukuit antpaunr  1,6—1,7 0,5—1 13,56—10
pelueTkon Bypbie yrau tina noa- 1,4—1.5 0,5—1 9—7,5
MOCKOBHBIX, Gopomun- 1,4—1,6  0,5—1 6—3
CKHX
yrau THma kyswenkux 1,4—1,5 05— 5,6—3
LllaxTHoe ¢ HakaoHHoft [ poBa, ApoGaeuuie or- 1,4 2 2
pewerxkod XOIBl, OMNWIKH, TOpd
KYCKOBOA
CxopocTHoro ropenusi JIpoBa, wmena, ONHIKH 1,3 1 4—2
CnoeBble TOMKH KOTJOB JCTOHCKHE ClaHUb 1.4 3 3
MaponpoH3BOAHTENb-
HocThio Gonee 2 T/y -
Kamepubie ¢ TBepabiM KaMeHHble YT 1,2 0,5 5—3
LLIaKOy L aIeHHEM Bypbie yriu 1,2 0,5 3—1,5
P pesepuuiit Topd 1,2 0,5 3—1,5
Kameprnie Maszyr L1 0,5 0,0
Ilas (upHpoammii, mo- 1,1 0,5 0,0
nyTHBIA)
[lomeHHblii ras 1,1 1,5 0,0
C HenoaBuXHOH pewer- Bypbie yrau 1,6 2,0 8,0
KO M pyunbiM 3a6pocom KaMeHHbe yriu 1,5 2,0 7,0
TOMJAHBA AHTpauutet AM u AC 1,7 1,0 10,0
Mpumeuanna | o — ko3pduuuent mibuTka BO3AYXa, MEHbWIHE 3HAueHus —— ANA Maporexe-

paTopos mp# naponpoussoauTenpHocTH D > 10 t/4

2 BoabliHe 3HAYEHHA §4 NPHHAMAKXTCHA NPH OTCYTCTBHH CPEACTB YMEHbUIEHHA yWoca TonAfABa, MEHbUIHE —
NpH HaAHYWH CPEACTB BO3BpaTa YHOCA, IPHMEHEHHH OCTPOro AYTbA, MEHbUIHE 3HayeuHns TakKE XAPAKTEPHH
1A KOTAOB NPOH3BOAHTEAbHOCTHI 25—35 T/4

rze RO, 0, CO — cooTBETCTBEHHO COAEPIKAHHE CYXHX TpexaTOMHWX rasos,
KHCJIODOZAa H OKCHIA Yraepoja B mpoaykrax cropauus, % (06.):

ROz + Ny + O, + CO = 100%; (3.15)
ROy 02t V801 _ o0 4. {3.15)
c.r

Ve.—o6beM cyxmx ragos, M3/kr; P — xosapdnuuent, 3apucamuii OT cOCTaBa
TOIJIHBA:

HP — 0,1260P + 0,038NP
CP 4 0,3755P, i
Hr, Or, NP, CP— cogmepauHe cOCTaB/AOMHAX TOMAHBA (BOojopopma, KHCAOPOAA,

a3oTa, yrnepopa) ua pabGouyw Maccy, %; SiP — coaepxanue Jerydeil cepH Ha
paGouyio Maccy, %
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Conepxanne TpexaTOMHMX raaop, % ® CyXAx rasax H KosdHuHent [
cBA3AHH Mexny coboft ypaBHeHHeMm:

RO; = (21 — Q0)/(1 + B);
Mpu 0;=0, . e. npn a=1, sequynna RO, fOCTHraeT MakcHMyMa:
RO}; max = 2”(1 + ﬁ)

Kostduunent p u comepxanne ROz max B NMPOAYKTAX cropaHus 4JS TONIHBA
HEKOTOPHX BHOB NpHBENEHH HHIKE:

Tonauso ) RO, o %
HoHeukui yrons ALI . . . . 0,043 20,13
Kysuweugknét yroms C . . . . . 0,107 18,97
INoaMocKkoBHHA yroas . . . . 0,084 19,37
Topd. . . . . . . . . .. 0,077 19,49
Masyr . . . . . . . . .. 0,28—0,35 16,4—15,55
Tlpuponnudt ras. . . . . . . 0,01 20,79

3asucumocts cosepkanfis CO B OTXOASMHX AHMOBHX rasax or RO; (cymma
CO,y, SO;) u O, npuBedena B [Mpuaoxennu XVI.

Kospduunent HabuTka BO3AYXa AJMA MOJNHOCO CrOPAHHA TOMJHBA MO JLAHHBIM
rg30Bor0 aHaiaW3a onpefgensiercs no ¢opmye:

* = 1—=79052IN, (3.18)
AAS HENOMHOro CropauHs — no Qopmyne:
1
%= """79 0,—0,5(CO | Hz) — 2CH, - (3.19)
1 — 37 N
2

ITpuG.iiseuHo kosdpuuHenT HIGHTKA BO3AYXA MONHO ONpPEACIHTh TaKke 10
dopmyae.
& = ROz max/ROz. (3.20)

Ins onpefeineHMA cOJEPXKAHHA OKCHIA YIVIEDOAA MOMHO BOCINOJb30OBATHCH
ypaBueHHeM:

21 — § RO — (ROz+ Og)
0,605+ B '
[locne onpenenenus npouentHoro comepxanus CO NOACHMTHIBAIOT KOJUYECTRO

Temnja, pacXOAyemMoro Ha ero o6pasoBaHHe;
npu Q, pupaxeHHoM B kJIx:

COe= (3.21)

Q = 0,238Q,n; (3.22)
npu Q, BHpaxeHHOM B KKaJ:
Q = Qu’n, (3.23)

rae Q.° --HH3Was pabouyasm TeMJOTa CrOpaHHA TONAHBA, kJIXK, HJAH KKan; n—
cojiepiKanHe OKcHAa yriepopa, %
O6bem oKcHAA yriaepoaa onpepfedsioT no gopmyae:

Vi co = Q/QPy co, (3.24)
rae QPyco~— TEIOTa CFOPAHHA OKCHAA YIVIEPOAA NPH HOPMAJILHLIX YC/IOBHAX;
QP co = 12675 kIk/m®, wan 3018 xkran/m?,
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Macconoe KONHuECTBO OKcHAA yraeposiia onpene/igioT H3 YpaRHeHH#:
Geo = Vr cops (3 25)

rae p— IMIOTHOCT: OKcHAa yraepoaa, pasnas 1,25 kr/m? [daunbiM  sMeTonom
pacuera MOXKHO mNOJbB30BaTBCH TOJABKO NPH AOCTATOYF(O JOCTUo. O"BIX [HAHHBIX
rasoBOro aHaJ/H3a.

3. Ilpy HOpMaJbHOH 3KCIMIYaTALHH TONMIHBOCKHTAIOWHX YCTPOHACTE IAA OPH-
CHTHPOBOYHLIX pacyeTOB KOJHYECTBA OKCHOA yriepo \a MOMHO BOCIIO/Ib30BATHCH
dopmynoi, r/xr,

Geo = 0,233CPgy y, (3.26)

rie CP— coflepxanue yrjepoga B Tomiuse, Y (Macc.); gx s — XMMHYecKas He-
TOJHOTA CropaHua TolaHBa, %; AJAA 1poB, Topda, Oyporo Yria NPHHHMAKOT
Je.n=4%; BNA KAMEHHOro Yr/s, AHTPAUMTA, KOKCA H JPEBECHOrO Yrf gx«=3%;
AN MA3yTa H ra3oB (ecTecTBEHHBLIX H HCKYCCTBeHHBIX) §xn=72% [lo sromy Me-
TOAY MNONYYAlOTCH 3dHHMEHHble 3HAYEHHA BLIGPOCOB BpEAHBIX BelIECTB H3 KOT-
JoarperaToB Majofi npoHssogHrenbHocTH (20 30 t/u). MM moxHO noab3oBaThes
B OTCYTCTBHE HCXOAHBIX JAHHHIX, IPHBENEHHBIX B Ta6n 3.23 u 324 (g3, g4 QF, R).

Ilpn HopmasbmO#i sKcnAyaTalluH pPaGOTAIONIHX HA Ma3yTe KY3HEUHBIX H Me-
TOAHYECKHX [euell KOJIMYECTBO OKCHAA YIVIEPOJA, CONEPIKAIIErors B NPOAYKTAX
cropanuf, MOXHo TpHHATE paBHbiM 40—50 r wa 1 kr cxkuraemoro masyta. Eciu
UMEIOTCH AHMOOTBOAAIIHE KaHalbl HJAH MECTHble OTCOCH Yy Meueil » ropHOB, TO
o0beM ra3oB, MOCTYNAlOWHX B UeX, npuHHMator 3—8Y% ot ofulero o6neMa Ipo-
AYKTOB rOpEHHS,

INprumep 3.8. Onpegesnts KOMHYECTBO OKCHAA yraepoaa, o0pasywolierocs
NPH CXKHTFaHHH TIPHPOJHOrO rasa.

Hcxodnole danrivie. B peMoBHX rasax copepxutead 123% RO. v 7% O;
(mauuee rasoananuszaropa). Tensora cropamHs rasoBOro TOMJAHBA NPH HOPMAlb-
HHIX YC/IOBHAX:

QuF = 35,07 klk/M® (8350 kkam/m?).

Pewenue, Koapdnunent § aas npupoaroro rasza Pp=0,01. Cogepxannue ok-
cupia yraeposa npH RO.=123% u 0,=7% no IIpunoxeuuio XVI: CO=2,4%.
Kosmyectno Tenna, pacxoayeMoro Ha 06pasOBanbe OKCHAA YivicpoAaa:

npu QuP, BHpaxeHHOM B KJLK:

Q = 35 070-2,4/100=841,68 x[x;

npH QuP, BHIpAXKEHHOM B KKaJ:
Q = 8350-2,4 = 200,4 kkan.

O6bem okchaa yraepona nph Quf, Bhpaxenuom B kJIx:
V. co = 841,68/12 675 = 0,066 m%;
npy Q" BHIpaREeHHOM B KKaJ:
Veco = 200,4/3018 = 0,066 M3,

KOJTH‘!ECTBQ OKCH/la Yrjaepopa:
Geo = Vi cop = 0,066 1.25 ~ 82,5 r/m3,

3.2.4. Pacuer sbibpocos AHOKcHAa a30Ta

KoHuenTpauus OKCHAOB a3ota ObICTPO BO3pacTaeT ¢ MNOBLILLUEHHEM TeMIEpaTypst
H JIOCTHraeT CyUIeCcTBeHHHIX 3HaueHHfi npH temnepatype suite 1750 °C  [lpu
3T0M HAHOOABINYI0O KOHUEHTPANHI0 WMeeT HaswaA oxkcaz NO, B 10 8pemd Kak
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Puc. 3.2. 3uauenne napamerpa knog, Xapak-  p sl
TEPH3YIOLIero KOJHYECTBO OKCHJAOB a30Ta, ' 3

obpasyiomnxcst va | T'JIx Tenna B 3aBHcH- 0.15 2

MOCTH OT NapoNpPOH3BOAHTEJbHOCTH KOT/IOB !

D (a) n TennoBol MOWHOCTH KOT/0arpera- 0.0k

Ta Q {6 H ﬂ): ’ ——_F____‘—-r—*-

1 = npupopHblA ra3, Masyr; 2 — aHTpauMT; 8 — 0,05 [ R T EE EAaT
Oypuii yrops; 4 — kaMeRHWA yroan 4 100200 1000 2000 q,KBr
]
4

colepxanne smcuiHX okcuaos NO: u N,O, spasercs we3HaunreJbHuM, OkHe-
JIEHHE A30Ta MOMHO MPEACTaBHTL CEYIOUHM 06pa3oM:

Nz + Y20, = NO 4 N; (3.27)
N 4 Oz = NO + ;0. (3.28)

OG6pasopapmmfici B sgpe ropenHs Tomouno#i kameps NO NpaKTHYecKH He
MOXeT ObiTh OKHC/IEH KHCIOPOAOM [LIMOBHIX ra3oB 3a TO KOPOTKOE Bpems, H3-
MepséMoe CceKyHAaMH, B Te4yeHHe KOTOPOro raseml ABHXYTCA B npejenax napo-
reHepaTopa BHEWHHX Tas’oXONOB H ABMOBOI T&yﬁu. Tak#M obpa3oM, B aTMo-
cpepy sBuiGpachiBaercs B OcHOBHOM OkcHi NO, roTopnf MOCTENMEHHO MOXeET
oxkueanTbest 20 NO: npu JiBHKeHHH B aTMOC(epPHOM BO3ZYXE.

Huxe npHBoaATcs MeTOAW pacyera COJEPIKAHHS OKCHAOB a30Ta B ABIMOBHX
rasax. .

1. KoanyecrBo oxcuaos asora (B mepecyere Ha NO;), BuOpacmBaeMHX B

eqHHHLY BpeMeHH (T/roA, r/c), paccuHTHBAOT MO dopmyJe:

Mno, = 0,0018QPgkno, (1 — B), (3.29)

rie B —pacxoa TONJMBa 3a paccMaTpHBaeMHA nepHox BpeMeHH, T/rof, THC.
m3/ron, M3/c, rfc; QuP — Temnora cropanus tonnusa, MJIDk/Kr,  MILx/M3;
kuog—-napameTp, XapaKTepH3YIOUHA KOJHYECTBO OKCHAOB 230Ta, o6pa3yoiHxcs
Ha | rllx Ttensia, kr/rllk; B — KOS(QHINMEHT, YIHTHBAIOUIHA CTelleHb CHHXKEHHS
BHGPOCOB OKCHIOB 830Ta B pe3y/bTaTe PealH3alllH TeXHHUECKHX peilleHufl. 3ua-
yewne ko, onpenensercs mo pHc. 3.2 And PasAMYHBIX BHAOB TONMIHBA B 3aBH-
CHMOCTH OT HOMHHAJBHOM HarpyskH Kotjaoarperatos. [IpH Harpyske KoT/a, OT-
NMYaoWelcs OT HOMHHAMbLOI, ko, cheayer ywnoxuts HA2 (Qo/Qu)’? win Ha
(Dg/Dy)% %, rae Qg, Qu-— cOOTReTCTBEHHO (aKTHyeckas ¥ HOMHHAJbHAA TenJo-
NPOH3BOAHTENBHOCTb, KBT; Dy, Dy -— cooTBeTcTBeHHO (hakTHYECKass H HOMHHaJb-
HaR 11aponpoH3BOAMTENLIOCTR, T/u.

Ecau uMeloTcs Aannble 0 cofep)kaiHH OKCHAOB a30T4 B JBIMOBLIX rasax
(%), 10 subpoc suyucanT no opuyne, KU/rox:

Gyo, = 20,4CNo, VB (1 — 44/100), (3.30)
18
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Puc. 3.3. Fpadnk ana onpenenenust KOHUEHTPAUHH OKCHAOB a30Ta B MPOAYKTaX
Cropanns

rae Cno,— H3BECTHOE CONEPIKAHHE OKCHIOB a30Ta B AbIMOBbIX rasax, %; V —
o0beM NPOAYKTOB CropaHHf TONJHBA NPH Clyx, M3/KF;

V= Vioayx; (331}

anavenns V° AJs HeKOTOpHX TONMAHB fadbki B Ta6a. 3.23; ans rasoouGpasuoro
Tonaxsa V.° onpenensercs no maHuwM Ta6ia. 3.24, B — pacxox Ttonamsa, T/rop,
Teic. M¥/rog,.

3. Oas pacuera cOmepXaHHs OKCHAOB a30Ta MPH COKHraHWH MasyTa W rasa
peKoMeHAyeTcs Ha CTAJAHH IPOEKTHHIX pa3paGoToK cienywuuii merod. B xayecr-
Be HCXOAHbIX AAaHHHX CJAYXKAT: pacxoj TOIJIHBA Ha ropeaky BT, kr/c— aas Ma-
3yta, mM%®/c — nas rasa); ecqH pacxol HsBecred B T/u Hau 8 1000 m3/4, TO BE-
JHyuHy BT nensr wa 3,6, d- — nuamerp amGpa3yphl ropeaks (csoboanoe ceue-
HHE), M; o — KO3(pHIHEHT H3GHITKA |BO3LYyXa B FOPEJIKe; HHPOPMALHA O HAJIHYHH
HJIH OTCYTCTBHH MOJIOrpesa BO3AyXa, NOJABaeMOr0 HA ropeHHe.

Copep:KaHHe OKCHIOB a30Ta B JHMOBHIX 338X PAacCYHTHBAKOT B CAelyloumiem
nopsajke:

1) Ha wkaje d. anarpammm (pHc, 3.3) OTMewdiOT TOYKY, COOTBETCTBYIOILYIO
IHAMETDPY amﬁpasygu FOPEJIKH, H H3 Hee MPOBOAST BEPTHKAJBUYI JHHHIO [;

2) Ha wkane B° (pacxXoj rasa MM MasyTa Ha ropeiky) OepyT Touky, co-
OTBETCTBYIOLLYI0 DAacXoly TOMJHBA Ha ropeaxky (B Kr/c— ANs Ma3yTa HJAH B
m3/c— ans rasa) H TNpOBOAAT KPHBYIO, NapajJesbHYI0 HMEOLHMCS Ha [HMa-
rpaMme, [0 NepecedeHHdg ¢ NpaMOA J, 1. e. NMPOBOJUAT KPHBYIO, 1I0Ka34aHHYIO
crpeakeil 2;

3) M3 TOYKH mepeceyeHHs JHHMA | M 2 NPOBOAST rOPH3OHTANbHYW MpA-
Myl0 3 10 nepeceyeHHA ¢ TOH KPHBOH, KOTOpPas cOOTBETCTBYeT HMMEIOIMMCH yc-
n0BHAM. BO3MOXMIBI BapHAHTH: CXHranue ra3a B CMecH ¢ XOJOAHBIM BO3AYXOM,
CHMIraHHe 1'as’a c MOAOrPeBOM BO3LYXa, cxKHMraHHe Ma3yTa ¢ nojayefi X0/01HOro
BO3AyXa, CHHraHHe MasyTa c mojauefi nojgorperoro so3fyxa. Ha puc. 3.3 nu-
HHA 3 PpoBeleHa 1O MepeceyeHHA ¢ NpAMOA, COOTBETCTBYIOLWLEH CIKHIAHMIO rasa
¢ nojaveii XosoaHoro BosAyxa. Hs Touku nepecedenia mpsaModl 3 ¢ KpuBo# mpo-
BOJAT BEPTHKAJBbHYIO NpAMYI0 4 A0 nepecedewHn co mkaaoh NO, % (koxuenr-
panns oKcHAOB a30Ta npH a=1).

Ecan xospduunenT H36nTKa BO3ayXa B rOpelkax a¥l, TO MHOAYdeHHYW
KOHUEHTPAUHI OKCHAA a30Ta MEPecYHTHBAlT N0 (opmyne:

NO,/ = (NOx)ka, {3.32)
L



| Puc. 3.4. 3uauenue kospduuuenta kqy, XapakTepaIYIO-
njero o6pa3oBanye OKCHAOB a30Ta

rie (NOy)’ -~ KoHUeHTpauHsA OKCHAOB a3oTa THpH
ar=1, %; (NOs) - KOHUEHTpPauHf OKCHAOB RA30TA
npu o.=1, %; kg — nonpaBouHHi KosddHUHEHT,
XapakTepH3ylolwufi o0pa3opaHHe OKCHOOB  a30Ta,
onpejeisiercsa no pHc. 3.4,

Kouuentpauuio NO, B AHMOBHX rasax H mapa-
METP, XapaKTepPH3YIOMHH KONHYECTBO OKCHAOB 430-
Ta, npuxoasmuxcs ua 1 rllx Tenaa kN(,z, MOXHO

flepecynTaTh cooTBeTCTBeHHO B T/M® u kr/rllx mo
dopmynam:

el Cnoy = 20,4N0’x; (3.33)
Toe g3 W0 A kno,=2o,4no'x-5‘-;-, (3.34)
4

rae V —o6beM NPOAYKTOR CropaHH#i efHHHUb TONJHBA NPH HMEIOWUXCH YCIO-
BHAX G, M3/Kr.

KoanuectBo 06pasylomlHXCA TOKCHYHBIX BEULECTS NPH CrOPaHWH TONJHBA B
OTOMATENBHEIA XOTJIaX MoulHocTbio a0 85 KBr npHseneno B taba. 3.26,

Mpumep 3.9, Pacuer KonueHTpPaUHN OKCHAOR a30Ta B ALIMOBbLIX ras3ax
kotna JIKBP-10-13, paGoratwero Ha npHpoaHom rase,

Hcxodnvie dannvle. Tonjnpo — npupogHuifi rai. Pacxon TOMiuBa Ha roped-
Ky B=0,17 m3*/c. O6beM NpPOAYKTOB cropaHhs npH a.=1 pasen V'=10,73 m3/kr.
ﬂ);lame'rp ropeakn dr=0,42 M. Kosdduunenr H3buiTka BO3AYyXa B ropeike Oir=
=1,05. TNonorpes Bo3ayxa orcyTersyer. OnpepefeHHe KOHIEHTPALHH JHOKCHAOB
a3oTa B NPOAYKTax CropaHHs rasa nokasaHo Ha puc. 3.3, HMEHHO AN 3TOro
caysas; NO=0,0085%. IMo puc. 3.4 onpesensem cooTBeTCTBYOWHE or=1,05
ko3 uunenT kx=1,07. Torna KOHUEHTpaUHS JHOKCHAOB a30TA:

CNo, = 0,0085 1,07-20,4 = 0,185 r/m?.

quunam 4YT0 KOTeJ HMeeT [Be l‘OpeJ’IKH, nonyuaem KOJIHYECTBO ABIMOBBIX
rasos:
10,73-2-0,17-3600 = 13 700 m3/u.
O6innii BaI6poc AHOKCHAOBR 430Ta COCTABHT:
13700-0,185 = 2,54 xr/u.

Ins KoTi0oarperaToB NpPOH3BOAHTENBHOCTHIO Gosee 30 T/4 KOJHUECTBO OKCHAOB
asora B nepeciere Ha NO,, BHGpacbiBaeMbix ¢ ALIMOBBIMH [a3aMH, MOXHO OI-
pefesIAiTh MO CAEAYIOWHM (QOPMYJAM, KF/u:

npu Qu°, puipaxenuom B K[lx/Kr wan kIx/m*:

G = 3,4-10-%£BQu" (1 — g4/100), (1 — Bar) Bs, (3.35)
npH Q«P, BEIPAXKEHHOM B KKaJ/Kr HIH KKaja/m:
G = 0,143-10~*%BQ.P(1 — q4/100) 1 (} — Bar) Ps, (3.36)

rae k — ko3(uUeHT, XapaKkrepH3ylOUHA BHIXOA NHOKCHZOB a3ora, kr Ha 1 T
YCI0BHOTO TOIUIHBA; B — pacxop TBepaoro, KHAKOrO HAH ra3oo0pasHoro TOMJH-
Ba, T/y unu 1000 wm3/4; g4 — moTepH TemaIa OT MeXaHWHUECKOA Hemo/HOTH Cro-
paunsa, %; P — nonpapoyHufi KOID(HUKEHT, YYHTHBAIOWHA BJIHAUHE KayecTBa
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Tabauya 3.26. KoauuecTso TOKCU4NbLX @ewiecTd, 06pasyrouuxca

npu c2oPAKUL TONAUBA 6 OTORUTEABRBLX KOTAAX MOUWROCTSI0 0o 85 kBT

THn Kotaa Tonanso Pexum ropenun Koanuecrso o6pasyioiuerocA Beluecrsa
CaoHia, NOa., NO, CO,
Mer/100 M®  mMr/m? mr/u? %
KC-2 Kamennwii Hawano Buropanus 8,97 5 205 —
yroib
To ke  OcuoBHOH nepwon rope- 33,56 25 180 —
HH$
KUM-3 Awntpaunt  Po3xHr Apos 11,2 6—8 110 —
(7 cexuuit) » HoropanHe npos 346,1 30—40 70—80 —
Hauano norpysku yras 13,6 10 120 0,11
» Konell norpysku yras 53,6 20 110 0,28
» OcnoBHOA mnepuos rope- 30,6 30 100 0,08
HHsL Yras
KC-2 Ilpoea PaaropaHue gpos 97,4 8—10 90—110 —
> JoropaHHe apos 214,6 25—45 60—80 —
KUM-3 [Mpuponnwif 1,20 10 25 140 0,008
(7 cexuuit) ras
To ke 1,40 0 35 150 0
» 1,80 0 50 150 0
» 2,20 0 60 160 0
KC-3 » 2,8 0 80 180 0,065
(7 cexunit) TIIB 1,256 60 25 250 0,07
Jlerkoe xuu- 1,40 350 80 140 0,02

Koe, B-5 Kr/u

CXHraeMoro TtomaHsa (cofepikauHe aszora N, M crnocolm uwakoyaaneHHs) Ha
adpeKTHBHOCTh
BO3EACTBHA DEHPKYNHDPYIOUIHX Fa30B HA BHXOA OKCHAOB a30Ta B 3aBHCHMOCTH
NpHHHMAIOTCH

BHXOJ OKCHAOB a307d; Q; — KO3(duuHeHT, XapPaKTepH3YIOWHA

OT yCJOBHA MOjayd HX B TONKY. 3HauenHs KosQdHuMenTa P

CAeNYIOLUIHMH:

Ilpr cxHranuu rasa H MasyTa H Bpoje rasa PEUHDPKYJALHH B TOA-
TONMOYHOE NPOCTPAHCTBO (an pacno.uomeuun rope.nox Ha aeprn-

KaJbHHX 3KpaHax) .

Ilpu BBOZe uepe3s ULTAUN 10X rope.rmauu e e
> » 10 HapyXHOMY KaHAaly ropesoH .
> » B BO3AYWIHOM JyTbe . . '
» » B pacceuky ABYX noanymuux 1IOTOKOB .

.

l'lpn BHICOKOKAYeCTBEHHOM CXHIMAHHH TBepAOro TOMJHBaA H BBOH.E

rasa peuHpKYJIALHH:
B MePBHYHYK a’pocMech .o
BO BTOPHuUHHH BO3AYX . . . . .

0,002
0,015
0,020
0,025
0,030

0,010
0,005

f— cTeneHb PEeHPKYJAUHH AHMOBHX rasos, % 53—K03¢¢uunenr YYHTHBAKO-
HA KOHCTPYKUHMIO rOpenok (AJAf BHXpEBHX ropenok Ps=I1, aas NpAMOTOYHBIX

ropenok P;=0,85).

Koshrusenr % njas KoT.I0arperaTop INIapONPOH3BOAHTEIBHOCTHIO  60Jee
70 T/u NPH CXKHraHHH rasa H Ma3yra BO BceM HHTepBase HarpysoK, a TaKke
NpH BHCOKOTEMNEPATYpPHOM CHKHraHWH TBEPAOro TOMJIHBA ¢ HAaTPy3KaMH BHIIe

75% HOMHHaJLHOR ompejensercd no dopmyae:
k = 12D4/ (200 4 Ds),

(3.37)

rie Dy H Dy — (aKTHuUecKas H HOMHHAJbHAA NPOH3BOJHTEJLHOCTD KOT/A, T/4.



Tabauya 3.27 3navenun xoaggpuyuenra B npu cxcuzanuu T8epdoeo TONAUBA

Yrau Conepxanne Mpu Mpu
asota, % TBEPAOM HHAKOM
wAaKoyAa- WwMaKkoyna-
AeHHH NeHHH
Onrpenckuii B2, Gepesorckuit B2, Hasaposckuit B2, < 1,0 0,55 08

Apiua-GopofHHcKuil, xapaHopckuit J11, perrHxopckHi

B1, unxedcexknit b1, nepronrpuncknit CC, nonenxwit Alll,

G6awkupckud Bl, GajnaeBckufi, KaHCKO-ayHHCKHH, Yp-

rajibCKHH; CJaHilbl

BecesoBckHil, GOrOCOBCKHI, yepeMXOBCKHI, cydaHcknii, 1—1 .4 0,7 1,0
HHXHe-apkaraJuuckHii, aoveukndt T, TTAIL, kaparan-

nuucknii [pIT, nogMockoBHbii B2, 1bBOBCKO-BOIBIHCKHIE

T, eropwinHcknit 1A, rycHHOO3epeKHI, XONb6ONBIKHH-

ckull, paiunxHBckuil, kpydekunckuii CC

Honeuknit [, ', TCU, Tp., skubactyackuit CC, ne- 1,4—20 1,0 4
yopckHit (BOpKyTHHCKME M), 6ukuuckui B2, asefickuit

B3, kysneukuit I', P, OK, 10xHo-caxanHHCKH#

Kysneuxuit 1, I', 1CC, unrunckuit [, medopckuit, ToM- = 2,0 1,4 2,0
BYCHHCKHHA, dpesepHbili Topd

Jiis KoThoarperaToB NapoONPOH3IBOAHTENLHOCTBIO MeHee 70 T/4

k = Dy/20. (3.38)
[l Bogorpefiitx KOTJIOB £ onpejensierca No (hopMye:
2,9-10%Q,
R o — ., 3.39
50T 11600, {28)

ecnn Qp H Qu BHpaxesn B kBT, Q¢ H Qu — paxTHUECKas n HOMHHAJBLHAA Tell-
JI0OBasi NPOH3BOJAHTEJbHOCTE KOTJ/a

k = 25Qq/ (20 + Q) (3.40)

npH Qg H Qu, BuHpaxeHHHX B ['kaJ.

Ilpn BHICOKOTEMNEPATYpHOM CXXHrFaHHH TBEPAOrO0 TOMIHBA C  Harpyskamu
KOTAA HKe 75% HOMHHaanHoft B dopMysn Ana onpepenenns R Bmecto Dg u
Q¢ noacrasasiorces suadenns 0,750 u 0,75Q. TlpH HH3KOTeMmepaTypHOM ciKHra-
HHH TBepAOr0 TOI/HBA B (OPMyJW JJIA ONpeleNeHHA & Bcerda MNOACTABJAIT
aHaveudss Dy M Qu. 3HaveHus Pi AA% IHepreTH4YeCKHX KOTI0B, B KOTOPHIX CXKH-
raercsi TBEpAOE TOMJHBO, NpHHHMAWT Mo Ta6a. 3.27. Ecan HenmosibayeTcsl TOIVIHBO,
He ykasaHHoe B TaGa. 3.27, To 3uayeHwe KosdpdHuHeHTa P, caenyer NPHHHMATDH
no rpynne yraed ¢ coorBercTsyiomuM cogepixanheM Ny, [Ipu cXHraHHH B 3Hep-
FeTHYeCKHX KOTJAX JKHAKOro H ra3oo6pa3Horo TOMIHB 3HayeHHA KOspdHuHEHTA
P1 NMpHHHMAIOTCH CACAYOUIHMH:

Mpupogwsidt ras . . . . . . . . + .+ . . . 085
Masyr npH rosbduumeHTe u30BHITKAa BO3LyXa B TOMOYHOH
Kamepe:
er=105 . . . . . . . . . . . . . .08
<056 . . . . . . . . . . . . . .07

Ecay B 3HEpreéTHYeCKHX KOTJIaX OAHOBPEMEHHO HCROJL3YETCH TOM/IHBO ABYX
BHJOB € PACXOLOM OJHOr0 u3 HMX Mexee 10% mno nodyuaemo#t Temiore, TO 3Ha-
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yenHe KoabdHUHenTa By AOMKHO NPHHHMATRCA MO NpeBaJHPYIOUIEMY BHAY TOMJIH-
Ba. B ocTanbHHX caydanx KOsd@HUHEHT P ONpegensioT no opmyre:

By = B’'1Bi+ B"yBs
A By+B, '

rae B/, P’ — koaddHIKEeHTH, COOTBETCTBYIOlHe KaMAOMY BHAY Tomausa; B,
B; — pacxoaw KaAO0TO BHAa TONJHBA.

Mpamep 3.10. OnpefenuTe KOJHYECTBO NHOKCHAOB a30Ta, MOCTYNAIOUAX
B aTrMochepy C NHIMOBMMH rasaMi KOTJOarperata NpH CXKHrauHH B HeM NpH-
pOAHOro rasa.

Hcxoduvie  Gannsie, Pacxop  tonansa 3000 m3/u; QuP=335910 x[x
(8550 kkan/m?). TopenkH BuxpeBne. B KOTJoarperate OTCYTCTBYET peUHPKYJs-
uua ApiMeBbX rasos. [laponpouasoanrtensHocTs kotaa 46 1/u.

Pewenue. Kosddrumwent, xapakreph3yiounii sXol, OKCHIOB a30Ta, Kr Ha
1 T yc/I0BHOrO TOMAHBA:

(3.41)

k = Dg/20 = 23/20 = 1,15.

[Motepu Tenna (B %) oOT MexawH4ecKOH HenoOMHOTH cCropawHa (cOraacHo
HopMaTHBHOMY MeTOAY TensoBOrO pacyera koreabHux arperatoB) g¢.«=0. Ko-
appuunent Py ans raszoobpasvoro toniHea Py=0,85. Kospduuuenr P ana pux-
peBhXx rope:loxb?,-—_l. KonHuecTBO OKCHAOB a30Ta NpPH HOPMAJbHHX YCJIOBHAX
B nepecuete Ha NOj:

npH Q.°, BupaxenHoM B kJLk/M*:

G = 34.10-54BQ.*(1 — q:/100)B, (1 — Par)Ps =
= 3,4-10-%-1,15-3,0-35910-0,85-1 = 3,6 Krfu, uau 1 r/c;
Ipn Q4P, BHpaMeHHOM B KKaJ/M3:
G = 0,143 10~3kBQxP (1 — ¢4/100) By (1 — Por)Pa =
= 0,143-106~%.1,15.3,0-8550-0,85-1 = 3,6 xrfu, uan 1,0 r/c.

Yro6sl OnpefenHTh KOJRYECTBO OKCHAOB, NOCTYNAOWHX B aTMocdepy B Te-
YeHHe CYTOK HJH roja, B (OpPMYAH HYXKHO NOJACTABHTL 3HA4YEHHSA pacxOAQs 33
CYTKH HJIH 32 rop,

3.2.5. Pacuer BbiGpocoB OKCMAOB BaHAAMS

KosmuecTBo OKCHAOB Banajuf B NepecueTe Ha NATHOKCHA BaHaaus (t/rog, r/c),
BeifpachiBaeMbiX B aTMOcepy ¢ AHMOBHIMH lasaMH KOTJOB B eIHHHLY BpeMeHH,
BHIYHCASAIOT NO (opmye:

Gv,0, = 107%v,0,B (1 — noc) (1 —1y), ] (3.42)

rae gvya0; — COAepXKaHHe OKCHAOB BaHAaAHA B KHIAKOM TOIUIHBE B nepecyere Ha
V20s, ©/T; Moc — KO3(HIHEHT OCeAaHHS OKCHAOB BAHAJHS HA NOBEPXHOCTAX
Harpesa KOTJICB; ANf KOTJOB C NPOMEXYTOYHLIMH naponeperperartefsiMH, NoBepX-
HOCTH HarpeBa KOTOPHIX OHHUIAIOT B OCTAHOB/JEHHOM COCTORHHH, 1oc=0,07, mas
KOTJIOB Oe3 HPOME}KYTOQHHX naponeperpeaameﬂ I'Ip!»i TeX Xe YCJIOBHAX OYHCT-
KH 1oc=0,05, Aasi OCTa/NbHHX csy4aeB Noe=0; 1y — g0A% TBEPAHX wuaCTHY mnpo-
AYKTOB CTODaHHS JXHAKOI'O TONJIHBA, YIaBJHBaeMbIX B YCTPOHCTBAX )1 OYHCTKH
ra3oB MasyTHHIX KOTJOB. 3HaueHHe 1)y OUEHHBAIOT IJIA CPEAHHX ycJopHH paboThl
y/lapJHBAEMHX YCTPOMCTB 3a rof.

B oTcyTcTBRe peaysbTaTOB aHANH3a TONJHBA COJEPHKAHHE OKCHIOB BaHajHA
Gy,0; B CXKHT2eMOM TONJHBE OPHEHTHPOBOYHO OMpEAEAAT NO Hopmye:

qv,0, = 95,457 — 31,6, (3.43)
rae SP-—gomepxanye cepu B Masyre na pabouyio maccy, %.
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dopuyna (3.43) cnpasBemnnBa Aas Masyta ¢ SP>0,4%. Hasm onpegenenus
MaKcHMasbHEX BHODOCOB OKCHAOB BaHajmsi (r/c) 3HaueHHe pacxOja TOIJMBa
(r/c}_lnpuuumalm aaf 8eanhuoﬁ HauGobluell HArpysKn KoTJoarperara.

pumep 3.11. Onpesesute KoOJHYeCTBO BHOGPOCOB NATHOKCHAA BaHaNHR
npH CKHraHHu Masyta cepuucrocteio 2,0% B KoTnoarperate Ge3 NpOMeXYTOYHBIX
naponeperpesaTtesed.

Hexoduvie dannoie. [MponapoantenbHocTh KoTaoarperata 46 t/u. Yerpoiicrsa
ANR OYHCTKH IBIMOBLIX ra30B orcyTcTyloT. Pacxoa cxuraemoro Masyra 3 1/4
H 32 roa 13600 t/roa.

Pewenue. Conepxanne OKCHAOB BaHAJHR ¢vaOy B CHHIAEMOM TONJIHBE:

IV,05 = 95,4SP — 31,6 =95,4-2 —~ 31,6 =159,2 r/T.
Koadpuuuent ocenanus OKCHIOB BaHajHf HAa MOBEPXHOCTH KOTMa G(e3 mpove-

WYTOYHHX naponeperpesaredeii: 1jo.=0,05.
Kosuectso okcngos, BHGpachiBaeMbiX ¢ AHMOBBIMH rasamH:

159,2-3
3600
aa 1 ron: szoa = IO"BqV?OSB (1 —Moc) (1 —7y) =
= 10-9.159,2-13 600(1 — 0,05) = 2,057 1/roa.

8a 1 ¢ Gv,0,= (1—0,05) = 0,126 r;

3.3, PACMET BbLIEPOCOB BPEQRHbIX BELLECTB OT ABTOTPAHCNOPTA

B oT/HYHE OT NpPOMLIIEHHHX HCTOUHHKOB 3arPA3HEHHS, NPHBA3aHHHX K Onpe-
* MeJIeHHBIM TUIOW(afKaM H OTJEJNeHHBIX OT KHJCH 3acTPOAKH CAHHTAPHO-3aLIHTHH-
MH 30HaMH, ABTOMOGH/b ABJAETCA ABHIKYLIMMCH (HECTAUHOHADHBLIM) HCTOUHHKOM
3aTpA3HEHHSA, LIMPOKO BCTPEYAIOUWHMCA B KHJAbIX palioHaXx H MecTax OTAHXa,
ABTOMOGH/IbHBle raspl NpeacTannsioT co6ofi upeésBhyafie CAOXKHYIO, HEQOCTATOY-
HO H3YUEHHYI0 CMeCh TOKCHYHHX KOMIOHEHTOB, OCHOBHBIMH M3 KOTODHIX SBJASfl-
_loTCA 230T, KHCJOPOA, NMapsl BOAM, AHOKCHAW Yyrjepoja H a30Ta, yrieBOAOPOAH,
ajmbjeraasl H ap.

Mexaunam o6pa3opaHuf HaHGoJee MHOTOYHCJEHHOA FPYNNE BellecTB — yr.ie-
BOAOPOJOB — MOXHO CBECTH K CjeayolluM cragaM, Ha nepsofi cragHH C10XK-
Hele YrJIeBOZOPOAB, H3 KOTOPHX COCTOHT TOMJHBO, NOX Bo3neficTBHeM TepMHye-
CKHX [MpOLECCOB pAas3JaraloTcii Ha pPHAL NPOCTHIX Yr/EBOACPOAOB H CBOGOMAHBIX
panuxanoB. Ha BTopoit cTagMH B YCIOBHSX HEJAOCTATKA KHCJIOpPOAa ATOMH BO-
Zopoaa oTWenasioTcA ot obpasosaBnXCA NPOAYKTOB, IlomyyeHHbe COeJHHEHHA
O06BeAUHAIOTCA MeXAy cobofl Bo Bee Gosiee CIAOXKHEIE LHK/IHYECKHe, 4 3aTeM H
IMOJMHLHKJIHYECKHE CTPYKTYpsl. Takum o6pasoM, Ha AaHHOM 3Tane BO3HHKaeT P
TOJHIUKANYECKHX aPOMaTHYECKHX YrJeBOACPOAOB, B TOM 4HCIe  GeH3(a)nupeH.
Cocras BHXJONHHX rascB aBTOMOGHAS KoJelneTcii B 3HAYHTENbHON CTENeHH H
3aBHCHT OT pfga (AKTOPOB: THNA JBHraTcaf (KapOiopaTOpHuifl, AH3enbHHE),
pexkHMa ero paGOTH H HArpy3kH, TeXHHYECKOro COCTOAHHA, KadecTBa TOMJIHBA,
KBaJH(QHKAUHH H ONLITHOCTH BOAHTE/S.

B Ta6n 3.28 npuBeieH NpHMEpHHI COCTAB BHLIXJIONHHIX @308 KapGlopartop-
HBIX H JH3eJbHHIX JBHraTeeit.

Ha ta6n. 3.29 BHAHO, YTO OCHOBHHIMH BPERHOCTSAMH MABJSAIOTCA OKCHI YrJae-
poaa, AHOKCHA a30Ta H YIJIeBOAOPOLH.

Ilna omeHKH 3arpa3HeHHs aTtMoc(epHOro Bo3ayxa BHGpOCaMH aBTOTPaMC-
mopTa YCTAHOBJMEHH YAenbHbne 3HaYeHHR ra3opelXx BHGpocoB. Tak, A OAHO-
STaXHHX rapaxefl, e XapaKTepHuM SBIAETCA DEXHM XOJOCTOrO XOA3, BeJH-
YHHH BHIGPOCOB pPAaCCYHTHEBAT Mo dopmye:

G = ghke, (3.44)

re g-— YAeALbHOe KONHYECTBO BPEAHHIX BElUleCTB, OTHECGHHOS K OJHOMY BHIeafy
H3 NOMeUIeHH® M YCI0BHOH MOMHOCTH [BHraTenfl B OAHY JOWAAHHYIO CHAY,
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Tabauya 3.28. [Ipumepnsiil cocTas B8bIXAONHLIX 24308 KAPGIOPATOPHLLX

u du3envrolx 8uzaresed, % (00.)

Komnonerr KapGiopaTophuie Huaenbuse
ABHraTeJH ABHrarejad
Asor 74—77 76—78
Kuneaopon 0,3—8,0 2—18
[Mapu BoaH 3,0—5,5 0,5—4,0
JIHOKCH yraepona 5,0—12,0 1,0—10,0
Oxcua yriepona 06—12,0 0,01—0,5
OxcHan asora 0,0—0,8 0,0002—0,5
¥YrneBoopoiH HeKaHUEpOreHHbIe 0,2—3,0 0.009_0.%
Anbaeruan 0,0—0,2 0,001—0,009
Caxa 0,0—0,4* 0,01—1,1*
Bens(a)nupen o 10—20** Ho 10**
* B r/m’
** B mkr/m®

Tabauya 3.29. ¥YOeavnoie KoaudecTsa 8pedHbLx 8ewiecTs, 8bl0eARIOULUXCA

npu oOHoM gvie3de asTomobUAR U3 noMeujenus, 2/(a. c.- soie3d)

HaumenoBauue nomeueHHi Jlerkosule aBTOMOGHIH Tpysosuie aBTOMOGHAH H aBTOGYCH

OKCHA OKCHAB OKCHA OKCHAB

yraepona asora yraepona asora

Xpanenne aBTOMOGHJIER 1,2 0,02 1, 0,03
E!E nl2

IMocT TexHHuecKoro oGCAYKH- 0,8 0,016 1,0 0,024
BAHHS H TEKYIIEro peMoHTa aB- 0,4 0,16
TOMOOHIEH

[TocT MOHKH H YOOpKH aBTOMO- 0,27 0,006 0,3 0,01

Gunen 0,12

n puMeyaHHe B udcaHTene ykasaHbl yleabHble KOJHYECTBA BPelHbIX BEUIECTB AJA FPYy30BBIX
apromobunel W apTo6ycon ¢ Kap6OPATOPHEMH ABHIaTENAME, B 3HAMEHATENE — ¢ JH3eJbHBIMH ABHFATENAMH

Tabauya 3.30. Kosagppuyuenr ¢ 0an ywera untencusHocTu 0sunxcenusn asromobuarel

HaumeHoBanue momeulenni Yucao BHE3oB B
Teyenne | 4

Koadppuuwenr ¢

[MocT TexHHUECKOro o6CAYKHBAHHS H PEMOHTA

1

2

3

4

>4

[MTorounsle NHHHK O6CNYKHBAHHA ABTOMOGH- Ha Bce uHcnO Bbie3-
JNefi ¢ MepeMellleHHeM Ha KOHBefiepe OB
Xpangyne aBToMOGHIEH To xe
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Tabauya 331 Bausnue cpednezo 803pacta napka U YPOBHA TEXHUHECKOZO
COCTORHUA ABTOTPAHCNOPTA HA 8bI6pOC apedHbix BewecTs

Ipynna aBTomoGuneit Bubfpoc okcHaa Bu6poc Bri6poc okcanos
yraepoaa er]BBDJlDPDADB asora
ki k2 ky ko ky ko
[pysoBue H cneuHanbisie c GensuHopwmu 1,33 1,69 12 186 | 0,8
JABC
['py3osuie u cneuunanbHble rpysoBbie AHsens- 1,33 1,80 12 20 1 1,0
Hble
Astobychl ¢ GenaunosbiM [IBC 1,32 162 1,2 1,86 | 0,8
ABTOGYCH AH3ENbHBIE 1,27 1,80 1,17 20 1 1,0
JlerkoBnie cnyKefHble H CneuHaIbHbE 128 163 1,17 1,83 1 085
Jlerkosnie HHAMBHAYaJbHOro noib3osanua 1,28 162 1,17 1,78 1 0,9

Tabauya 3 32 Ydeavnbie evibpocol dan pasautnbix epynn asromobused
Ha 1990 e, 2/km .

Cpynna asromobuned co CH NO,

'pysoBble H cneuHanbHble rpy3oBble ¢ GeH3HHOBHIMH 55,5 12,0 6,8
JABC u paGorapuiie Ha CKHMKEHHOM HeTAHOM rase
{nponan, Gyran)

I'py3oBbie u cneuHalbHbie Ipy30BHE JH3elbHblE 15,0 6,4 8,5

[py3soBele H cneuHanbHbie rpysoBble, paGoramoulde Ha 25,0 7.5 7,5

CXKAaToMm l'lpHpO,uHOM rase

ABTobycel ¢ GensunosbiMu JIBC 51,5 9,6 6,4

AnToGychl AH3eNbHEE 15,0 6.4 8,5

JlerkoBule cayxkeGHble H CrelHaNbHLIE 16,5 1,6 2,23
JlerkoBbie HHAWBHAYAJBHOrO NOVIb30BAHUSA 16,1 1,6 2,19

T. e B r/anc Ha | Buesx (npuHEMaerca mo Ttaba. 3.29); N — MOMHOCTD ABHra-
Teas apTOMOGHJ M, J.C.; R — UHCAO BHeSfOB aBTOMOGHJedl W3 NOMELIEHHS B Te-
yenue 1 4, BHe3A/4; ¢ — Ko3hbhHiHenT 218 y4eTa HHTEHCHBHOCTH JBHXKEHHSA
asTomobusefi (nmpHHHMaercs no rtada. 3.30).

MHOTO3TaXHBIX rapaxax ¢ BHe3goM aBTOMOGunefi yepe3 HHXKepacrono-
JEeHHWE 3TaXH (WM BHIIEPACTONOKeHHBE APYCH B NOAIEMHBIX rapaxax)
KOJIHYECTBO BPEJHBIX BEIIECTB, BHAEASIOUIHXCA B Kaxgom staxe (apyce), ompe-
Aengercs no Qopmye:

G = gNky (1 + 0,07n), (3.45)

rie By — yHCAO BHE3N0B B TéueHHe | uw ANA JaHHOrO sraika (spyca), BHIe3f/d;
N ——UHCAO BHIIEPACTIONOWEHHH . 9Tawell (HHKEPaCNOIOXKeHHHX APYCOB).

IMpH cMewanHOM Napke KapGiopaTOpPHHIX H AH3ENLHLIX £3TOMOCHAEH KoaHde-
CTnG uAHOHMEHHHX BDEAHHX BCULECTB CyMMHpYIOT

B MeTOAMYECKHX YKa3aHHAX NO pacyeTy BHOpOca BpeHWX BellecTB aBTO-
MOGHLHBIM TPAHCIOPTOM NPH €ro JBHMKEHHH OCHOBOH gB/sieTcCH cpelHHft ynenab
HEfl BWOGPOC MO ABTOMOGH/SM OTAENbHBIX TpYnn (rpysoBuwie, aBTOGYCH, JIerKo
Bue). [lpr stom BHOPOC BpEAHBIX BellecTB KOPPEKTHpyercA B 3aBHCHMOCTH 01
TEXHHYECKOr0 COCTOSHHS aBTOMOGHJeH, HX CPeJHEero BO3pacra, BJHAHHA TMPHPOX
HO-KIMMATHUECKHX YCJA0BHEI Ha hoJHuecTBO BHOPOCOB. KoaddHUHEHT BIHAHHS
NPEPOAHO-KIMMATHUECKHX  YC.I0BHA NpHAHMaeIcA  pasHpM | (B AaubHefiwes
NOANEKET YTOUHSHHIO).
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. OJs apyoMofu/iel napKa paccMaTpHBaeémoro ropoga (pafioHa) wmacca sa
GPOLIEHHOr0 38 pacieThHuil NePHOA T BpPeAHOro j-ro BewiectBa M;* mpH HANHUNH
B rpynne aBtomoGHjedt ¢ pasnynnIMH THiaMu JIBC (GeH3HHOBHIMH, AH3E/NLHLIMH,
rasoBbIMH H AP ) OnpegenfieTcs ciaeayiouHmM obpa3om:

ik
My = 3 Fm ks, (3.46)

rie i— YHCAO TPpynn aBTOMOGHAed; My ~ yOeaAbHHA BHOPOC j-TO  BPeAHO10
BellecTsa aBTOMOOH/eM i-H Tpymmel ¢ [ABHraTejiem A-r0 THMA HA DACYETHBIA Mne-
proa (BKmouas npoberopwifi BLIGPOC C YUETOM KapTepHHX BHIOPOCOB H HCMapeHHR
TONJHBA), T/KM; 2 — npober apToMoGHJeR (-t rpynnu c ABAraTejneM k-ro THNA
32 pacueTHH#l MEPHOA, MJH. KM, Kiky — npOH3pefieHHe KOI(DPHUHEHTOB BJHAHHA
TEXHHYECKOTO COCTOSHHA H CpejHero Bo3pacra aBToMoOHsefi Ha BeGpoc j-10
BPELHOrO BellecTBA anTOMOGHJsAMH i-A rpynnn ¢ ABHraTesem £-ro THNa B pac-
cMaTpusaemoM paioue (Taba 3.31).

Yaenvyee Boibpocw (r/km) okchila yriaepojaa, yr/iesBoJOpCOB, OKCHAOB 230-
Ta AJaa Bcex rpynn apromMoGHse#i B 32BHCHMOCTH OT pacyeTHOro roja NPHHATH
MOCTOSKHBIMH M NipHBedeHH 8 Taba. 3.32.

JAaa rpy3oBuX chneuHaJbHHX aBTOMAUIHH, paboTaoulHX 0e3 3HAYHTENBHOIC
nepeMelleNHs (aBTOKPaHH, GyJabaO3epu H Ap.), KOJHYECTBC BbhlGpacHBaeMBIX
BEIECTB AOMKHO PACCYHTHIBATHLCA MO YCJIOBHOMY 3KBHBaJEHTHOMY mnpofery aHa-
JOTHYABX fpuraTenell (GeH3IHHOBHIX HAM JAHIENAbHBIX H  VAeJbHOMY pacxoxy
TOINIHBA Ha | KM.

I'aasa 4

OCHOBHBDIE XAPAKTEPMCTUKM BO31YWIHOTO NMOTOKA
B NPOU3BOACTBEHHOM NOMEULEHWM

£.4. XAPAKTEPHCTHMKA TYPBYNEHTHOCTM BO3AYLUHLIX NMOTOKOR
NPOU3BOACTBEHHbIX NOMELLEHWH

[pr Typ6yaeHTHOM TeueHHH B BHXPAX BO3AYIUHOTO MOTOKA MOryT GHTH OTAENb-
Hble TOMKH, B KOTOphX HallpaBjeHHe NBHXKEHHs BO3AyXa NPOTHBONOJOKHO Ha-
NpaBJendio OcHosuoro notoka (puc. 4.1). BoamoxHocTs 06pasoBanusi BHXpef,
ABHKYLIHXCA MO BceMy (POHTY MJH B OTIACJbHLIX TOYKaX HABCTPeYy OCHOBHOMY
NOTOKY, OOycJOB/AHBaeT PaclpocTpaieHHe BPEIHLIX BelleCTB Kak B HanpaBJieHAu
NOTCKa, TaK H JIPOIHB HErO,

TMapamerpoM, xapakTepH3YIOUIHM HHTEHCHBHOCTbL JRBHXKEHHS TIa3080ro Imo-
TOKa (JaMHHAapHOro HJH TYpOyJeNTHOTC), & cJeOBaTeNbHO, XapaKTepHIYIOUIHM
HHTEHCHBHOCTb 06pa3soBaHHA BHXpeH, ABARETCH KOIQPHUHEHT TYpOYJelTHOro
obmena A. B cayyae JaMHHApHOro TeYyedHsi NOTOKA H MOJIEKYIAPHOro Mpouecca
nepeHoca KospduuHent A CousmepHM (OAHOTG MOPHAKA) €  KOMDOHHUHEHTOM
oaddysun. Ilpa TypGyaeHTHOM Te4YeHHH NOTOKa H TYpOYJCHTHOM nepenoce KO-

Puc 41 Boamomnas rpaeKTopna 4acTuuisl B TypOy-
JIEeHTHOM M010Ke rasoBoll CTPYH
-
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sppuuuens A nponopuHOHAnen AHCCHNHPYEMOR  3HeprHi H  ONpeAeIRIOULeMY
pasMepy paccMaTpHBAEMOre HCTOYHHKa:

Acopl/o[i/3, (4.1)

rjie e — KHHeTHYeCKas 3IHepruy BOBA)}H]HN.\ NOTOKOB B HOMELLEHHH, !HOHPE-
Zenfomuit pasmep o0bEKTa, M, ANR KPYIVIOIG OTBCPCTHS MecTHOro ortcoca [=d;
MR TIPAMOYTOMBHBIX OTBEPCTHH H ceueHHH HenpapuapHofi dopmbl [=VF,

[nf BeuTHAHPYEMOro IIOMeLLEHHA 3HCPTHA, BHOCHMAH B8 OKPYXKalollyw cpe-
Ay TIOTOKOM BO3JAyXa H 3aryxaiollas B HEeH, Caraercsi HI SHEPrHH NPHTOYHHIX H
TeNJIOBbIX CTPYH, 3HEPrHK ABHKYUIAXCH TO NOMELIeHHIO NPeJMETOB 33 MHUHYCOM
SHCPrHH BBITHKHBIX CTPYH. BBuay manoll 3ueprid BHITAXHBIX cTpy# 3TO# BesiH-
quHOH MOkHO npeHeGpeun. KHHETHUeCKAas 3HEPrHS BO3AYIIHBIX HOTOKCB TOMe-
uieHHs onpeaeasercs no gopmyne, mi/c:

=Bt &+ Ban--8ec, (4.2)

TAE Enc—— SHEPrHsl NPHIOYHLIX CTPYH; Br.c — SHEPTHA TENJOBHX CTPYH, Exm—
SHEPIHA ABHMYILHXCH OPEAMEIOR; By — JHEPCHA BHITHKHBIX CTPYH.

DHEpriy NPHTOYHEIX CTPYH, OTHECEHHAH K EAMHHIE MaccH BO3AyXa moMelle-
HHA H K @JHHHIe BPEMEHH, coCTaBafeT, M2/

Bne = GEI}’{?G'“, (43}
rae G-—Macca BO3lyXa, NOAaBaeMOro B MOMeLierdAs 3a 1 ¢, kr/c;
T G=Lp; (4.4)

L —- KOMHYECTHC NOARBAEMOro pOsjyxa, MY/c; p - WIOTHOCTL BO3Ayxa, Kr/m3;
£ — nonpasounuiit gosddunent na cKOpPOCTHOE AaBAeHHe, T. €. KOS(QHIHEHT
MECTHOTO CONMpOTHRIGHHA Ha BLIXOAC M3 Bo3ajdyxopacnpelennteas (B rabn 4.1
npHuBegenb nanbosee pacnpocTpaHenuble THNL BO3AyXOpacnpenesHTenefi H 3Ha-
neHHn KOz(QHIHEUTOB MECTHOIO CONPOTHBACHHA MJIA HHX); ¥ — CPeXHAA CKO-
POCTL BLIXOJA BO3AYXA H3 NPHIOYHBLIX OTBepCcTHH, Mm/c; G, — Macca Boayxa B
obbeme noMeLieHus, Kr;

Gy = Vp; (4.5)

V — o6bem NOMEILeHHA, M2,
VynTHBag, 9TO KPATHOCTL BO3AYX00OMeHa

Kp = LIV, (4.6)
tdopmyay (4.3) moxkHO npeolpasosaTh K BHAY:
LpEv? Eo?
By g == = Kp—.
L 2Vp Kp 2

(4.7)

Koauuectso sneprik, BHOCHMOH B BO3AYX NOMELIEHHA TENJIOBBIMH CTPYsMH Fp.
H 3aTyxawollefi B eAHHHNE Macchl BO3AYXa B eAHHHLY BPEMEHH Erc, MOMHO
onpeneJnTh no gopmyae (4.8) uan' (4.9), M%/c:

Ex, ¢ - gQz l+tn (4.8
Gy cpTop 4

Br, ¢=

Fo g~ (,‘T(‘:.z; (4.M

rae Q — renjoHanpsxeHnocts 06bema, Br/mY;
Q—Q/v; (4.1
i26



Tabauya 4.1. 3nauenus KosppuyueNTO8 MEeCTROZO CORPOTUBAEHUA OaA Haubonee
PacnpocTpanenksx Tunod gosdyxopacnpedeaurered

Bosayxopacnpeaeaurens

Jckn3

NMonpapoynnf ko3d-

GulHEHT Ha CKO-

POCTHOE A2BAEHHE

(ko3 uunenT

COMPOTHBJIEHHS, OT-

HeceuHHR K CKOpocTH
Up

Llnnuuapayeckas Tpyba

Linaungpuueckas Tpyba ¢
KoH(y3opom

CpenHee orBepcTHe

BIK (cepus 4.904-68) mas
NOAAYH BO3AYXa KOMMAKT-
Holt cTpyeit

B3C (cepna 1.494-17)
9:KEKLUHOHHHA 1718 cocpeslo-
TOYEHHOA mnoJayH BO3AyXa

Tarpy6ok noBoporHblli ay-
wHpyiowu#i Tthna T
(cepuna 4.904-22)

BIIIT (cepus 4.904-59)
NPHCTeHHbIA NaHelbHbIH

B (cepun 1.494-3) npu-
cTeAlBIA 33KeKUHOHHBIH

Pewertku, cetkn, nepdopa-
UHSl, OTBEpPCTHA C HAMpas-
JARIUME NapalJIebHBIMH
NoNaTKaMu

¢
V

11

4,5

Cum. npHM. 2

52

4,0

Cwm. npum. 3

4,0

1.8
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Tabauya 4.1 (npodoswcenue)

BoanyxopacnpeaeanTtens

Seku3

Nonpasoynuft  Kosg-

GHUHEHT HA CKO-

POCTHO® faBlleHHe

{kosppuusent

CONPOTABACHRAR, 0T-

HeceHuHfl K CKOpOCTH
vo)

Pemerka wenesan tHna P
(cepus 1.494-10) %

Pewerka BO3aYXONpHTOY-
Ha# peryaHpyemas tina PP
Hcn. AB  (cepusa 1.494-8)

Pemlerka BO3AyXonpHTOU-
nasi tana PP Hcn. AB (ce-

pus 1.494-8)
B3LL (cepus 1.494-15) ¢, E
9MKEKIHOHHEIH e

BJLI (cepus 1.494-29)
ABYXCTpYAHHWHA wecTHAHG-

¢y30opHHH
B ( 4,904-52 {
cepus 4. ) v {‘; }
S
T
BII3T1 (cepua [.494-18)
NIPHCTEHHbIH 9 eKIHOHHLIH N —-
naHeNbHBI R NI
~H-O
YT
B31IB (cepun 1.494-20) B
IKEKIHOHHBH NOTONOUHbIH '

NMpumeuaHus. 1. vo b — ckopocTn B cevennn Fy u Fy, m/c;

2. v v, 0,4 0,6 0,8
|- I8 1,7 1,7
3. Tan BMI ... 51 81
E .. 2,3 2,2
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2,0

2,2

33

2,5

6,2 ¢ nuckom
58 6es nucka

rae do= 75 Mm

5

MNog =~

42
1.4 1,6 1,8 2,0
2,1 2,3 2,6 a0
52 101 53
2,0 1,9 1,8
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Puc. 4.2. TennoBOH HCTOUHHK PACTIOJOKEH HA OCHOBAHHH (@) W 38N0AAHMO C Mjo-
:kocTuio 10)

Q2 — TenJjionocTynJeHne B nomewtende, Br; g — ycKopedue CBOGOAHOTO najCHHA;
z — pacCTosiHue OT lofiloca jIo PaccMaTPHBACMOH TOYKH, M,

<=2y 4 24

2n — PACCTOAHHE OT MCTOWIMKA [0 NOMKCa CTPYH, M; /A HArPETOl NJAcCTHHLI,
3afedanHoOfl 3aNCANMUO ¢ NJAOCKOCTBIO, Zo=d; AR HarpeTofl MiacTHHM, YcTa-
HOBJIEHHOH Ha oCHOBahHe, z,=1,7d; zy — paccTospue OT WCTOYHHKA Lo pacCMaT-
pHBaeMOR TOUKH, M (pHC. 4.2); n — SKCMepHMCHTA/LHAR KOHWCTanTa, pasuas 0.8;
¢p — TEIUIOEMKOCTh BO3RyXa B ViatewHHn ot uctounnka, L/ (kr-K); To-—— Tem.
nepatypa B yaafeuku ot nerounnka K; € — kOadidmuiient nponopusowaabiocti,
passuwi 18,3-10¢ aas narpetoil naactTauu, 3afenannoll 3anOAHLO C MIOCKOCTLIO
(npu o6o3nauenHi NOTOKA TENJA ¥ MOWHOCTH KHUCTHUYECKOH 3uEPruH TefIoBof
ctpyR B Bt) ® 3-10° — gas Harperofi NAACTHHBl, pacnofOXeiHOR Ha OCHO-
BaHHH.

DHeprio, BHOCHMYIO B fioMellleHHe JBHXYLWHMHCH NpeAMETaMH B eAHHHILY
ppemeni {8 Bt), Moxuo onpencamits no opmyde, m?/c

EFiyp T
gy n= %, 3_“600' (4.11)

rae § — KoappHUHeHT a3pOAHHAMHYECKOrO CONPOTHBAEHHS ABHMKYLlerocs Tpen-
MeTa, MPHHUMACICA No CNPaBOYHHKY;, F..—-n.ﬂOlﬂabe nenepednoro ceyedHHs Auii-
Myuieroca npepsicra, mME Un — CKOPOCTL ABHXYyllerocs NpeaMeTa, MjC, T —
cpeﬂ{lﬁa NPOAOAMNHTENLHOCTL ABHIKEHHA TNPEAMETa ¢ AaHHOR CKOPOCThIC B TCue-
HHE Y, C.

Takum o6pa3oM, 3uan BENHYHHY 3HEprHH, necrynaiowed & NoMmewlelnHe,
H OolpelensiOmHd pa3Mep pacCMaTPHBAEMOr0 HCTOYHHKA, MOXKHO OMNpPeNeNHTH
roatppuusent TYpOyaentHore O6GMeHa A, KOTOPHA AnA BeHTHJHpYeMbX TNOMe-
WeHHA paBen, M%/c:

Aqn = 0,25e//31,173, (4.12)

Kosddruuenr TYpOynentHoro oOGMeHa SHITAMHOIO OTBEPCTHA ONpeneaseTcs 1o
hopmyne:
Ay = 0,258V31,"/3. (4.13)

Koap¢uunent typOyaesTioro oGmcia A MOXKIO ONpejeanTsL Takxe 10 pue, 4.3.
Jas onpepenensid koapduunenta TypOyaeiiTiioro ofMena CpPeAs ta HEKOTOPOM
PacCTOSiHH OT MECTHOrQ OTCOCA CACAYeT YUHTLBATL CHeKTp PAGHpene/eHHf CKo-
pocrefi BGAM3H 3TOrO oOrcoca. [lpi nagemiit CKOPOCTH B CHEKTPe BCachiBatMs
MECTHOTC OTCOCA [0 BENMYIHB NOABHACHOCTH BOIAYXA B NOMCUCHHE KO3DGH-
eHT TypGysenTHOro oGMena chelyeT onpedensite o gopwyac (4.15), npHhRmasn
3a OnpejeqsoIlHi paiMep ceyeHHE NOVELUEHHN, NePNeHUHKYIAPHOE OCHOBHOMY
BO3AYWHOMY [1OTOKY.
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Puc. 4.3. 3aBncumocts kosdduuHenta 4 oT AHCCHTHPYEMOR SHepPrud e u onpene-
JARIOWEro pasmepa |

M3vienenne koadduuuenta TYpOYJIeHTHOro OGMeHa OT BeAHYHHE, HallieHHOR
1A NOMellleH!A, A0 Be.HYHHH A8 PAaccMaTPHBAeMOro MECTHOro 0TCOca caefyer
LpHHAMATD [0 (Qopmy.e:

AA ~ Ao (4.14)
1K no dopuyie:
Ay e s 1
Ag= {vo“ L, y o , (4.15)
\I;;“- - 1) (Xqg — x) /%y 1

ra¢ o:-- CKOPOCTL HO3AYWHOrO NOTOKA, CO3ABAEMOr® MECTHHM OTCOCOM Ha
PACCTOANMH X OT Hero, m/¢; U -— NOABHAHOCTL BOJTYWHOLO AOTOKa B NpPOH3-
BONCTBENNOM nomcmenun, w/¢; Ay — kosdipnurent TypOyaentnoro obmena no-
MeulenHn, M*/C; Uy - CKOPOCTH BO3AYWHOrO NMOTORA BO BCACHBAIOINEM OTBEPCTHH
MECTHOFO OTCOCA, M/C; U(xp-x) -— CKOPOCTh BO3AYIIHOrO HOTOKA, CO34aB4eMOrG
MeCTHBHM OTCOCOM Ha pACCTOAHUH Xp-~X OT HET0; x; — PACCTOAHHE OT MeCTHOrO
OTCOCa A0 rPandib JICfiCTBHA CNEKTPA €0 BCACHBAHHA, M.

®opmyaa (4.15) npumeHuMa ATA PACCTORHHA: OT KPOMKH BCAaCbiBAHNA MecT-
HOro OTvoca A0 rpaHHil ASACTBHA COEKTPA €r0 SCECHIBAHHA, T. € rle Ur<S Un.
I'padhueckoe H30OpakenHe HIMEHeHHR CKOPOCTH BO3AYWUIHOTO NMOTOKA i KO3(HH-
fneuTa TYpOYy/eHTHOro O6MEeHa Ha PAIIHYHBIX PACCTOAHMAX OT MECTHOrO OTCO-
ca npHBeNEHO Ha puc. 1.4. i

Mpumep 4.1. Onpegeauts kosdduunenta TypOy/neHTHOro obMena OKOJO -
MECTHOT0 oTcoca (Ges d¢uianua) pasmepom 300100 MM H B nOMeUIeHRH,

Hcxodusie Odnnvie. B nomellleHHH MMEeTCR NpHTOMHO-BHTAKHA CHCTEMA
BEHTH/IAUHA M YCTAHOB/JEHH pewleTkn tHna PP ncnoakenns AB. Cropocts B
XOA2 BO3AyXa H3 NPHTOYRMX pelwerok paswa 3 m/c. Kpatnocrs moiayxoobmena
B rovemiennnn Kp=8, Ofvem OTcacuBaeMOoro BO3AYXa 4epe3 MeECTHMA OTCOC
3000 w’/a. Obwvem nosewenns 800 M3 Pasmepst nomemenns, fMepheR AAKYIAPHbIe
OCHOBHOMY NOTOKY B #eM, 12-4,5 .
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Puc. 4.4. HsMeHeHHe CKOPOCTH BO3AYIL- :
joro motoka H KoapdHuHenra TYpOY- 4
1eHTHOrO oOMeHa Ha pa3NUYHBIX pac-

STOAHHAX OT MECTHOTO DTCOCa: 2

| — noMmeulenHe; 2 -—— MecTHuIl OTCOC _‘____ls v A L T

"
< haod -
a3 (.

Pewenue. Tlonpapounblit koapdHUHEHT Ha CKOPOCTHOe JaBJeHHe AJA TpH-
royoil peweTku tuna PP ucnondewis AB npuHumaew no ta6n, 4.1: §=22
Sueprua NPRATOUHHIX cTpyil:

2,2.32

£y ¢ ™ KP—E;'U‘E“‘:U,O‘_—'

- 2 2. 3600

DHeprua TennoBHX CTPYH W HBHMYUIUXCH WPEAMETOB: Brc=g£,n,=0. Kuue.
THUECKAA 3HEPrHsi BO3AVUIHBIX {IOTOKOR NOMeleRHs

E = By + Er.c + Er.u = 0,022 szcs. ‘4.!7}

= 0,022 m2/c3. (4.16)

Onpenensioliiue pa3Meps paccMaTpuBaemoro ofbekta: [=YF; ans mectHoro or-
coca fo=70,1-0,3=0,17 m, nan nomewenns ly="¥12-45=735 wm.
Koadpduuuenr TypOyaenrioro obyena A

A = 025813113

78 MecTHOro otcoca Ao=0,25-0,0221/3.0,174/2=0,006627 m?2/c;
I8 nomeltenus A,==0.25:0,0221/3.7 354/3=1 0052 m2%/c.

[Tpumep 4.2, Onpexenuts Kosppuuvent TypOyaentHOro obryeHa mnometie-
HHS M MECTHOI'O OTCOCA, BLINOJIHEHHOrO B BHAe JOHTA.

Hcxoonoe dawnsie, lnavertp 3oHTa d=1 M. Yron packpuiTia 3oHTa o0=90°,
Iluamerp otsogdulero sosayxosoiaa do=0,3 ; Boicota soura 0,35 m. [Tomeme-
HHE CHAGXKeHO NPHTONHO-BLTRNHONA citcTemoll pDenTHasumL KpaTHocTh BO3.1VXD-
o6mena B nomemienud Kp=:10, Ilputouynan ciicTema uMeeT Bo3Lyxopacnpeie-
tenn Tuna BIII-52. CkopocTh BHXO4a BO3gyXa H3 BO3AYXOpacnpeaenuteneil
v=25 wm/c. TeMneparypa Bo3ayxa B nomemieHHu f=26°C. B nomellenid Hume-
ercil HCTOYHUK Tel/IOBBUAE/JEHHH, YCTAHOBIeHHbIH Ha CTIEUHAJIbHOM OCHOBAaHHH.
HOunamerp Hcroywuka rtennosugeseuns | m, KodHuecTsBo Ttenaa. unocTynaiouero
B Nomeutenne, Q=29000 Br. O6vem mnomemenua V=450 su®. Mectmuii orcoc
HaXoAHTCA Ha paccrosudy 300 Mum (N0 BepTHKANH) OT HCTOYHHKZ TCINOBbLIJE-
nenns. OOGbeM OTcacwBaemoro Bo3jyxa ueped MecTHHiE oTcoc L=4300 w?/u,
Pasmepnl Movelllenisi, HepPNeHAHKYJAPHbLIE OCIOBHOMY TNOTOKY, 12-4,5 w.

Pewenue. [lonpasoyHuiil KosduUHeHT 1A CKOPOCTHOE AaBJeHHE .IJ18 Na-
HeMbHOrO BO3nyxopacupexacauteas tuna BIIT-52 Gepem n3 TtaGa, 4.1: E=20.

IHeprus NPHTOUHBIX CTPYH

v? 2.2,5%
&y ¢ Kp —5'2—= 10,0 2-36,00 =0,0174 m?/c3.

Tennoxanpsxennocts ofbemMa .
Q== Q/V = 29000/450 = 64,5 Br/m®.

[Maothocrs Bo3syxa npu =26 °C: p=1,155 kr/m3. )

Paccrosinne oT HeroyHHKAa A0 Modioca cTpyH: 2Zpn=1,7d=1,7-1=1,7 M. Pac
CTOAiHHE OT HCTOYHHKA 4O paccMaTpHbaemoft TOukH: 2,=03 ™. Paccrosnue o1
no/Oca CTPYH A0 PAccMATPHBAEMOIl TOUKM:

2w Py e = 1T e 0,3 = 2,0 M,
9° ' 3



B

2 BibepcTRe
FAMOYT GRRHO: BYFITE

NpN NOTOKE,
npw noroKe,
PABHOMEDHD ":Wl sHoMep-
pacnpey
if OUENCA D
no cesenng
OTREPCTNA cevennn
OTBEPCTHA

= 5 L = ]
s z -
- . § = = =a - Sn
= 4] E3 g~ = L ol H

= as = o & [ = = o 'E
o= oo gg_ [ =L —— - 8:
a an 3 eo oo vo s - -
(3 iz aa a5 = we - ?2 a

= = = i
o o - S3 £ =7 et 2
e 2| |35| (52| |5- $-| |e2A |28 £

= 2z 52 = T ] Ele H
= * -
1 o= o - 28 go =E 1 =
2= =3 ax - = = o ax
- = 23 L S 3 2~ a® ]
= aX 2 ao S ~ - 31 =
5 31 g0 x @ e sc £ =
-1 =2 H ™ -1 el
< o 2

Puc. 4.5. KnaccudHKauus THIOB BcachiBalOWIHX OTBePCTHH BHTHXKHON CHCTEMBI BeH-
THJISILHH

Koagduuugur uponopunonansiHoctH C AAA MJIACTHHB, YCTaHOBJeHHOH Ha oc-
HoBanuu: C=34,3-10-5.
KonuyectBo 3HepriH, BHOCHMOH B BO3AYX TENJIOBLIMH CTPYSAMH:

0 4-10-5.64
Br, ¢ = Cﬁ?—' = 3———:—5—2*,:0,0038 m2/c3,
p 1,165

Duepriufl ABHKYULHXCA TPeAMETOR: gq.,=0.
Kuuetnueckasi sHeprufi BO3AYWHBX MOTOKOB NOMelteHHS:

6= Eoc+ £ic+ Exu = 0,0174 + 0,0038 = 0,0212 wm2/c?.

Onpefiensiolnii pasmep pacemartpnsaeMoro o6nekta !=VF: 1is mecTHOro of-
coca lo=70,785-1?=0,887 w; Ana nomecwennn l=712-4,5=7235 um.
Kospguunenr rypOyneutHoro obmena:
aas mecthoro orcoca Ap=0,25-0,02121/3.0,8874/2=0,0587 M*/c;
aas nomeuienus A,=0,25-0,02121/2.7 354/3=0 987 m?/c,

4.2. PACNPEAENEHME CKOPOCTEA BO3/1YUWHBIX NOTOKOB,
BE/IM3U BCACHLIBAIOLLMX OTBEPCTHH MECTHLIX OTCOCOR
NPH MEXAHMYECKOW BEHTHMARLUMH

Ilna pacueros COEKTPOB BCACHBAHHA MECTHRIMH OTCOCAMH UE1ecoo6PA3HO X
KaaccHQIUHPOBAaTL N0 THHAM BCACKWBAWWNX oTsepeTHii (puc. 4.5).

4.2.1. Pacnpegenenme ckopoOCTeH BO3JYWHOro NOTOKA
B6MM3KM BCACLIBAIOWErO OTBEPCTHR NPAMOYTONBHOrO CeYeHMS
(oTcoc ¢ pnaHyem MnKn B cTEHE)

3aKon 3aTyXaHHA CKOpPOCTeH B 3doHe BCAaCHBAIOUIEro OTBEPCTHA AJA paceTOsnmil,
GonbuwHx mMeHblell CTOPOHBI BCACHIBAIOWLErO0 OTBePCTHA (£3>0), ONKCHBaeTcH
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Puc. 4.6. CnekTp ckopocTell BcachiBaHHA BO3AYWIHOTG NOTOKA BOAH3NW pabouero OK-
Ha yKpuTHS WwKaduoro tHna (cevenne 800900 mm) mpu motoke, paBHOMepHO pac-
npejfeNeHHOM 110 CeYeHHIO

* Puc. 4.7. CnekTp CKOpOCTel BCACHIBAHHA BO3AYUIHOTO MOTOKA BOJM3H Kpyr/ioro H
TNpAMOYrOJIBHOrO OTBEPCTHi B CreHe (d — auaMerp; b — MeHbillad CTOPoHA 0pAMO-
yroabHHKa)

dopmyoit:

2 — .
vy = arcclg [E Vl—i—-?g-(l-f-x’)]: (4.18)

roe 7y=Ux/Uo; Ux— CKOpOCTb BO3AYXa To OCH (aKeNa Ha pacCYHTHBAEMOM
paccTosiHuH, M/C; Up — CPefHAfl CKOPOCTh BO3JAYyXa BO BCACLIBAIOILEM OTBEPCTHH,
M/c; ¥ — OTHOCHTEJbHOE PACCTOSHHE OT MECTHOr0 OTCOCA [0 PACYeTHOH TOUKH;

x= x/b; (4.19)

x — paccTofiiHe MO OCH (akeia OT PACCUHTHBAEMON TOYKH [0 BCachiBaioluero
oTBepcTHA, M; 4 — paiMep OOGnbuiedi CTOPOHW — BcachlBalOlLera  OTBepCTHHA, M;
b — pasmep Menbliel CTOPOHLI DCACHIBAKLLErO OTBEPCTHH, M.

JIl KBaJPATHOr0 BCACKBAMOIWCIO OTBEPCTHA Hopmyna ynpollaerca 10 BHAA:

2
7 = arcetg (FV/2 1+ #)- (4.20)

[lpu onpepenenuy ckopocteil BO3AYWHKX MOTOKOB BGJH3H BCACWBAlOWlEro OT-
pepcTHa (X<<b) cAeAyeT Moab30BATHCA CMEKTPAMH CKOPOCTEH BCachBalHA, no-
Ny4YeHHBIMH H3 3KCNEPHMEHTa.

Jna sddexTHBHOrO AeHCTBHA MeCTHRIX OTCOCOB BAaXKHOE 3HAYeHHe HMeeT
paBHOMEpHOe paclpejenenie ckopocTeii B CeYEHHH OTBePCTHA. Ha pnc. 4.6 u 4.7
NOKa3aHO pacnpeleneHHe cKOpocTed BCACHIBAHHA BO3JYWHOro TOTOKa Ha pac-
CTOAHHH X<Cb 1% MECTHBIX OTCOCOB C pPABHOMEPHHM [acnpejesenueM CKOpo-
cTell B CEUEHHH BCacHiBAIOLIEre OTEEPCTHA.

»

133



g Cmenka BuimaneHo2o
7 wkape

Puc. 4.8. Cnektp ckopocreil Bca-
ChlBaHHA BO3AYILHOro noaf BOJH-
3#  paloyero OKHa  YKpuTHA
wKadHoro TtHna (ceuerne 800X
X900 mm) mpu motoKe, HepaBHO-
MepHO pacrpeie/eHHOM To ceve-
HHIO

{| 700 200 300 400 500 600 700 600 9007, MM

Ha puc. 48 u 4.9 nokasano pacnpejesnedde ckopocTeil BcacwBaHHs BOJH3H
pabouero OKHAa YKpPHITHA WKAadHOIO THMA MpH TNOTOKE, HEPABHOMEPHO pacrpefe-
TeHHOM TIO CEYEHHIO,

Mpamep 42 Onpepeanth CKOpOCTh BO3AYXAa MO OCH MOTOKAa HAa paccTos-
iud 0,1 1 0,50 M or BcachiBalOUIEro oTBEPCTHA MECTHOro OTCOCA.

HexoOusie danusie. BeachBaomee oTBEpCTHE NPAMOYTOALHOTO  CeuEHHA;
MecTHHR orcoc ¢ daanted. Passmep orsepersa 3003100 mm. Ckopocrb so3npyxa
BO BCachiBalOUIEM OTBEPCTHH Uo=D M/C.

Peuenue. OTHOCHTEbHBE PACCTOAHNSA.

x=2x/b; % =100/100==1;  xp=500/100 =5,

OtrHOCHTENbHYI0 CKOPOCTh BO3AYX2 Ha paccrosund {00 MM or orcoca Gepem
no puc. 47: 7;,=0,1; na paccroguun 500 MM — paccyuThBaeM no Qopmy.e:

_ 2 - b2 -
U = ?arcctg [x V] +x(+ x*)]?

o 2 0,12 | 2
v,2=marcctg 5,0 Vl -+ "(')';‘3",'(] +5.0’)]=T8T)-5.75:0,064;

CKOpoCTb BO3AYX2 HA PACCTORHHH X! Ux=xlp; Ux,~#:0=0,1-5,0=05 m/c;
vﬂ2=5,00-—H0,064-5=0,32 M/c.

4.2.2. Pacnpefienexue CKOPOCTEH BO3AYWHOro NOTOKA
B6NM3K BcachiBalowlero OTBEPCTHA NPAMOYTORLHOrO CeUeHHS
[otcoc Gez dhnanya)

3an0HOMEpHOCTh pacdeTa 3aTYXaHHA ckopocreli BOJH3H BCachiBalomlero oTaep-
CTHA @ OCTPHIMH KPOMKAMH MPH OTHOIICHHH X>b aHAJIOrHYHA pacyeTy 3aTyxa-
HUf cKopoctell aAnsA oTBepcTus IpH otcoce ¢ duianuem [popmyna (4.17)]

[Tpn onpepenenny ckopocTell BO3AYIIMEIX MNOTOKOB BGJH3H BCachBaiOLIETO
oreepcTHs (X=<Cb) creayeT NOAL3OBAaTBCA CNEKTpaMM  CKOPOCTeHl  BCAaChIBAHHH,
NO.Y4eHHBIMH B 3KcnepumenTe (puc. 4.10—4.13).

Mpumep 4.4. Onpexeante cKopocTh BO3AYXa B TOuKe, Haxofdllefics Ha
paccroanun x=0,1 M or sxoaa B naTpyGoOK NO ock NOTOKA R CMellleHHOH HA
4=0,1 M 1o ero y3xo#t cropone,
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Puc 4.9. I'pagux onpesenenns CKOPOSTH BCACHBAHHA BO3RYIWHOro NOTOKa B pado-
YeM OKHe YKPNTHA 1WKaQHOro THNA (Qo=U/Tp; @(==Ucp/Ty; Pr==Tu/Tcp)

Hexo0nsie dannoie. Beacupaomufi naTpy6oK HMeer NpAMOYroAbHYIO $OpMy;
pasmep ceyenHs 3003100 mM; daanen, orcyrcrayer. CxopocTs BOo3ayxa BO aca-
CHBaMiemM nargzne vo=5 M/c,

Peiuenue, OCHTe/bHO® paccTognde x: ¥=x/b==0,1/0,1=1, rae x— pac-
CTOSHHe N0 OCH NoToka. OTHOCHTeABHOe paccrTosuie j: F=y/b=0,1/0,1=1,
rie y — CMelleHHe TOYKH, B KOTOPOA HYKHO ONpeAeAHTh CKOPOCTH BOZAYXA, OT
OCH TOTOKa MO YSKoft cTopowe natpyOka. OTHochTeibHast CKOPOCTb  BO3AYyxa
{no puc. 4.11) 5=0,1 m/c. CxopocTb BO3AYXa B 3JafganHol TOuKe: v=Pyo=
=0,1-5,0=0,5 M/c.

Mlpamep 4.5. OnpegeaHTts CKOPOCTH ra3oBOT0 NOTOKA B8 3J0HE ALIXAHHA
paboranoutero ¥ $acoBoyHoro croia.

Hexoonwe dannste. Cron crabixen Hak/MOHHOR nNaneabio 6e3 KOSHppKa. Pac-
CTOsHHe OT maHeAH Ro paborawutero'no ocu noroxka x=06 M, Becora Haxkao-
HoR nmaegn ;1=0,6{5 M. CROpOCTb BO3SAYXa BO BCACHBAOUIEM OTBEPCTHH Nae-
am ve=0,9 m/c.

Pewenue. OTHOCHTeABHOE DPACCTOAHHE OT MAOCKOCTH BCACHBANHA HAKJOHHOH
naneas 1o paboraiomiero:

k== x[h = 0,6/0,645 = 0,93.
Ornocurenbhas ckopocTs Boaayxa # (mo pue. 4.13): v=0,08. Ckopocre
BO3AYXa B 33AAHHOA TOYKe:
U= o.E =0,9-0,08 ==0,072 m/c.
4.1.3. Pacnpegenenne cxopocTei SO3AYWHOrO NOTOKA
86nH3N BCACLIBAIOUWLErO OTBEPCTHA KPYTrAOro CEWeHNS
{orcoc ¢ Ppnanyem)

3akoH 3aTyxaHHS CKOPocTel B 30He BCACHBAIONIEro OTBEPETHR AAA paccTosmuf
x> b onucwsaercs dopmyaod:

tx=1—%/V 1438, {4.21)
e x==x/r; (4.22)

X — paccrosiuEe 10 OCH (aKeia OT paccikTHBaeMOR TOMKE 4O BCACHBANWLIETO
OTBRPCTHS, M; '~ PAAHYC BCACHBAIOUIETD OTHCPCIAN, M.
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Prc. 4.10. Cnexrp ckopocTeli BcacHBAaHHR BO3-
i AYIIHOrO MOTOK2 ANA KPYraoro H KBaJpaTHOrO

s y 0 oTBepcTHi npu otcoce Gea ¢aanua (d — gxa-
MeTp, a — CTOPOHA KBajpaTa)

Al
¥

dunua

5
g Q5 F=riavnuzid

Ilpu onpeaeneHk ckopocTeR BO3AYWIHEIX NOTOKOB BOAH3H BcacHBAlolero
orsepcris (x<<d) caeayer M0]b3OBATbCA CNEKTPaMH cKopocTell  BCachIBAHHA,
NoNY4EHHHMH H3 3KcnepuMenta. CnexkTp ckopocrell BCacHBaHHR B 30He AeHCTRHR
KPYIJIOTO OTBEPCTHA NpeACTaB/aeH Ha pHC. 4.7,

Mpumep 4.6, Onpeneants cKOpocTs BO3AyXa MO OCH I0TOKa Ha pacCTosi-
uasx 0,3 1 1,0 M OT BcacHBaIOLIEro OTBEPCTHN TNPH OTCOce © (aHueM.

Hcxodnoie Odannoie. [duamerp vcacusaiwero oreepcrus d=315 mM. Cko-
pOCTh BO3AYXa BO BCachLIBAIOUIEM OTBEPCTHM Vo=6 Mm/c,

Pewenue, Otsowenns x,/d=0,3/0,315=0,95; x,/d=1,0/0315=3,17.

OtHocuTenba® CKOpOCTh BO3IayXa ¥, NpH x/d<<1, 1. e. npn x/d=095 co-
cTapHT ¥x, =0,11 (cm. puc. 4.7). Cropocts Bozayxa Ha pacctoAHrE 0,3 m:

&= UgUx, == 6,0-0,11 = 0,66 m/c.

le

OThocHTeNBbHOE paccTosEHe X Mph Xa=1 m:
;2 = x3/r =1,0/0,157 = 6,37,

rze 0,157 = d/2 = 0,315/2.
OTHOCHTe/NbHAR CKOPOCTE HA PACCTOSHHH Xp=] M:
_ r~ 37
. ER £ =0,012.

CxopocTs BO3AYXa Ha PACCTORHAH Xa:
Og, =5 O, = 0,012:6,0 = 0,072 w/e,

4.1.4. Pacnpefienenue CKOPOCTEH BO3ZAYWHOroO NOTOKS
B6nu3n BCACHIRAIOWIErO OTBEPCTHA KPYTNOro COUSHMS
{orcoc Ge3 pnanya)

Pacuer 3aTyxaHHa cKopocTed BGJH3H BCAaCHIBAIOWIEro OTBEPCTHA KPYIJoro cewe-
HHR 6e3 ¢aauua ApH OTHOWENHH x>>d AHAJOTHYEH DacueTy 3aTyXaHusf cKOpo-

crefi AJIA KPYr/JOro OTREPCIUA NPR oTcoce ¢ GaaHueM.
[Ipn onpenesenns ckopoctel B BO3AYWHHX NOTOKAX BGJHM3H BCAcHBaKU(Ero

oTeepcTHa (x<<d) caeayer f0Ab3UDATBCA CHEKTPAMH CKOPOCTEH  BCACHIBAHHA,
NONYYCHHBIMH M3 3KChepHmenTa (CleKTpaMH  cKOpocTefi  BcachBamHs  BOJHaH

KPYrJIOr0 QTaepCTHN) .
pHmep 47. OnpeAeaHTs CKOpPOCTh BCAaChiBaHHA 1O OCH TOTOKA Ha pac-

croanih 0,8 M or peacwbaower0 OTBEPCTHR 3onTa AHaMerpoM 600 mu.
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Pic. 4.11. Cnektp cxopocrefl BcachiBaH#A BO3AYWHOIO NOTOKA AAd NPAMOYroJbHO
ro OTBEPCTHA C COOTHOWeHHeM cTopot 1:3 npy otcoce Ge3 daanua

nga&nue Jannpie. Cpennss CKOPOCTL BO3AYXa BO BCACHBAIOMEM OTBEPCTHH
vo=<1,0. _

Pewenue. Otnowenne x=x/d=0,8/0,60=1,33. OTHocHTenbHOE paccTOAHRe X:
T=x/r=0,8/0,3=2,66. OTHOCHTENbHAR CKOPOCTH

i -y 2,66
v,:l-x/]/l+x’==l-—- £

m:ﬂ,(ﬂ.

CropocTs BO3AYXa HAa PACCTOAHHH X:
Ux = bty = 0,07-1 = 0,07 m/c.
4.2.5. Pacnpeaenenue cKOPOCTER ROIAYIHOro NOTOKA
86nM3M BCACHBAIOUErO OTEEPCTHE KONBUEBOro CONEHNR
3axoH 3aTyxanus B 30He BCAchiBalollero OTBepcTHs ONHchiBaeTcs GopmyJof:

- —

= _ Xp _ Xy
T Vixwm  Viees

rie T — OTHOCHTE/AbHOE PpacCTOAHHe AJA MeHbIIero pajHyca KoJ/blieBoro or-
BEPCTHA:

(4.23)

X = x[7g; (4.24)

X —— PACCTOSHHE NO OCH (akeJa OT pPACCYHTHBAEMOA TOYKH N0 BCACHBAIOUIErO
OTBEPCTHS; s — PAAHYC BHYTPEHHEr0 KO/bUEBOro OTBEPCTHA, M; Xy — OTHOCH-
TeJbHOE PACCTOAHHE MIA GOJBUIEr0 PaaMyca KOMLUEBOr0 OTBEpPCTHA:

;n = X[Tu; (4 25)

Iy == pajiRyC HAPYKHOr0 KOJLUEBOI0 OTBEPCTHS,

[lpumep 4.8. Onpepenuts CKOpOCTh BO3AYXAa NO OCH MOTOKA HA paccTOf-
Huk 0,4 M _OT KOJBUEBOTO BCACHIBAOUIErO OTHEPCTHA, -

Hcxoduoie dannsie. Pannyc BUYTPEHHETO KONbUEBOrO BCACHBAIOULETO OTBEp-
cTHa rs=0,5 M. Palnyc HapyXnoro Ko.nsUCBOrO BCACHIBAIOUIErO OTBEPCTHA Fy=
=0,6 M. Cpexnfia CKOPOCTh BO3AYXa BO BCACHIBAIOUIEM OTBEDCTHH Up=4,0 w/c.

Pewenue, OTHOCHTEABHOE PACCTOAHHE Ty

xp— xftg —0,4/0 5= 0,8,
OTHOCHTe/IbHOE pacCTORNNE Fy=x/r.=0,4/0,6=0,667,
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Pue. 4.12. Coextp ckopocTell BCachPanHA BO3AYWIHOrQ MOTOKE AAA NPAMOYroabHO-
Y0 OTBEPCTHA ¢ COOTHOWeHHeM cTOPOH ] : 10 npu orcoce 0e3 ¢aanua

OrHocurensian ¢KOPOCTy 7x:
= = r— = —
ve = 5/ V138 — 5V 1 + o =
= ;; aﬂ‘&“/ l "‘!" aog b 0.557!‘/1 +0.667’ = 0‘075-
TXOPOCTh BOINYXS Ha paccrosuuy ¥=0,4 w:
U == Uty = 0,078 4,0:= 0,3 m/c.

4.2.6. Pacnpagenenue cXOPOCTER ROIRYIWNOrO NOTOKA
BEMMIN BCACHBAIOWErO OTBEPCTHE IONTA

JonTH 1eNecO06PA3HO NpHMEHSTh TOMAA, KOrAgs NOASHMHOCTE BOIAYXa B NOME-
ueHHH HeaHadHTeJhHa H BHAEIRIOWHECE BpelHble pewleCTBA J€rye OKpymawQuiero
pozayxa. [as yayuweunw paGoTh 30HTH cHabxaloT CBECAMH, OTKHIHWMH HIH
NOABEMHHMH KO3uphkamu (puc. 4.14).

Asposrnanuueckan xapaKTepHCTHKA 3OHTA HMeer CJeayiollHe QCOGEHHOCTH:

1) cKkop cTh no ocsM, NEpReHAHKYNAPHHM NJOCKOSTH 8CACHBAaHHA, OHCTPO
3aTYXaoT, BCIGACTBHE TOTO 4TO CKOPOCTH BO3AYWHOre NOTOKA H NOABHKHOCTE
Bou%'xa 8 NOMelUeHHH NpHMEPHO OAHHAKOBN,

} HaMeHeHHe cKODOCTeR no OCH 30HT2 3A3BHCHT OT Yrha ero packpwTHM
ueM Ooamile yroJ packpuTHa, TéM G6QJblle oceBas cKOPOCTh NQ CPAaBHEHHIO CO
CpenHeR CKOpOCTHIO:

t‘cp=Lf F: (426}

3) AnR 30HTOR ¢ MaaNs yTNOM packputHa (60° H venbwe) ckopoctp 0O
aceuﬁ CEYEHHIO 30HTA NpaKTHUECKH OAHHAKOBA.
PHBAS 3@BHCHMOCTH LQH:PAJILHOR CKOPOCTH BuSA{IHHDrD noroka (8 mentpe
30HTA) OT yrza PacKpuiTdA 30H1a NpHBEAeHa Ha pHc. 4.15.
CxopocTh 803fyXa B 3aAaHKOR TORKe PACCHHTHRART MO IMNHPHYeCKOR Qop-
MyJe, BHBEIEHHOR Ha OCHOBAHHME IKCHepHMeHTOB, npoBedenHbx B Hucturyre
OXpaHW TpyRa:

“

v W (e, Ol ———= ,:). 1.2y
' ( * e (x+02nVH
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Puc. 4.13. Cnekrpu cKopoctedi
pcacHBAHHWA BO3AYIUHOTO TNOTOKA
Aas HaRJIOHHON mnaHenH C BHICO-
Tofl BCacHBalollero OTBEPCTHA h
(cnnoWHKe AHHAH — CIEKTP CKO-
pocTeit BcacwBaHHf And naHeu
C KO3HpPbKOM, WTPHXOBHE — Ges
KO3HPBLRA)

a 1] [/ 2 8

Puc. 4.14. 3ours pasnHiHHX BHAO0B:

a — npocto#t 30HT; 6 — 30HT C sepTHXanbHmM GopToM: & — aKTHBHBI 30HT c WWeAAMH MO ne-
pHMeTpY; 2 — 30HT C NOAAYBOM (anA yMeHblWieHWA BIMAHHA MOMBHKHOCTH BO3AYXa B MoMe-
ULEHNA un‘paGOTy soHta; 0=45--50°C, 4ToGE He GBIIO HATHMAHHA CTDYH Ha TNOBEPXHOCTB);
8 — MOAYNHPOBAHHEIA 30HT HAZA kyxorBOh nauToh

Ije Uy — CKOPOCTb BO3AYWIHOrO NOTOKA B nenTpe 30uTa, M/C;
Vg = Ut (4.28)

1 — Koa(HUHERT, 3apHCHWAA OT yraa pacKpHTH® 30HTA O (cm. phe. 4.15);
7 x — OTHOCHTeJIbHAA CKOpPOCTh Ha pBCCTORHHH X OT WEHTpa 30HTA;

Ux = Ux/Ou} (4.29)

siiaveike OTHOCHTeBHOA CKOPOCTH V. MpABEALAD AR PRE. $36 P IREECEMOLTR
OT OTHOCHTeNBAOTO PACCTORARHA & H 5KpIpAJEHTHOTO AjiaseTpa A0HTA (B ™),
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Puc. 4.15. 3apucuMOCTb UeHT-
panbHOfi CKOPOCTH BO3AYILHO- 0.2k
rO NIOTOKA OT yrJa PacKPuiTHA !
30HTA 0 \

R

Puc. 4.16. 3aBHCHMOCTE OTHOCHTEALHOA CKOPOCTH #x MO OCH 30HTA OT OTHOCUTEA&-
HOrO PacCTOAHHA T©

onpefenseMoro AJA NpAMOYrohHOTe cedeHHs Mo Qopumyae:
d:uu - %b!(ﬂ + b); (“.30)
a ¥ b—cropotn BcacwBalouiero OTBEPCTHS 30HTa (B M); § — OTHOCHTe/iBHOE

paccTOsHHe OT WeHTPa 30MTA N0 onpelenseMofl Toukd N0 OcH y (puc. 4.17);
b — oTHOCHTE/IBHAR BeAHYHHA OAHOH H3 CTOPOH 30HTA: &

b= b/dyxca; (4.31)

T — OTHOCHTEbHOE pacCTOAHHE OT UEHTPAa 30HTA [O  ONpefenseMOd  TOUKH
[0 ocH x;

X = x/dgxas (4.3°
H — otHOCHTe/ibHAR BEJHYHHE BLICOTH 30HTA;
H = H/dgp (4.33)

Mpumep 49. Onpeseaurs cKOPOCTh BO3AYXA p pacuerHoR Touke 4, of1-
CTOMAIEH OT 30HT2 no oCcH X Ha pacctomAdH 0,4 M n N0 OCH y wa paccros-

unn 0,2 m,
Hcxodneie dannsie, Pasmep 3sonta 0,505 M. Ofvem oTcackBaeMOro Bo3-

ayxa L=4000 m3/4. Yron packpuirhs 3ouTa @=70°. 3ouT o0wuuui (npocrof).
Pewenue. dxkpuBaneHTANA gHaveTp

dsua = 2abj(a + b) = 2:0,56-0,5/(0,5 + 0,5) = 0,5 .

OThOCHTE/IbHOR PACCTOSHHe OF IEHTpa 30HTa j0 oONpegensieMoR  TOUKH
no ocH x:

¥ = x/dyn = 0,4/0,5 = 0,8.
OtHocuTenbHas ckopocth ¥, mo ocH 3onta. M3 pue. 4.16 waxoaum 7. nri

x=08: 7,.=0,125,
Cpeaufid CKOpPOCTb B 30HTE

4000
3600-0,5.0,5

L
Vop = p = = 4,45 m/fec.
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Pyc. 4.17. Pacuernan cxema 3outa (A —

pacueTHas ToYKa) )

Hs puc. 4.15 naxoaum xoaddHUHeHT 1 npH ymeT pacxp;lﬂ-la 3onta a=70",
KOTOpuift cocTasuT 1=1,13. CKOpocTh BO3AYXa B UEHTpe 30HTA:

Uy = N0cp = 1,15-4,45 = 3,12 wfc.
Cxopocth Bo3ayxa Ha paccrofinnd 0,4 M 1O OCH ¥ OT UeHTPa 30HTa:
Oy = Ut = 0,125-5,12 = 0,64 w/c.

OTHOCHTENbHO® PAaCcCTOfHHE §:

¥ = y/dss=10,2/0,5=0,4.
OrtHocHTeIbHan BegusHHa b

b= b/dygs = 0,25/0,5 = 0,5.
OrHocutenbnan penununa H:

H = Hdys = 0,2/0,5 = 0,4,

rae H=0,2 — sncora 30HTa.
Cropoctb Bo3jiyxa B pacuetHoli Touke A (B M/c):

~ P
Uxy == Uy | Ux = 0,1 —— =
N “( T B Erom VA )
—5.12(0,125— 0,1 Dt )—-0 514 m/c
o ( " 0,5%(0,84-0,27) V0,4 ) ’

Caenyer ormerntb, 4To dopmyna (4.27) 4aeT BOIMOXKHOCTL PacCYHTHIBATH
CKOPOCTL BO3JAYWIHOrO NMOTOKA Aas paccrosuift x<Cb, a TakXKe AN OTKJIOHeHHA
mo ocH y<<b/2. :

4.3. PACMPEAENEHME CKOPOCTEA BO3AYLIHbLIX MOTOKOB
BENM3H TEMNOBbLIX MCTOYHWKOB NPH ECTECTBEHHOR BEHTHMASLMM
[Mpuunuoft BO3HMKHOBeHHA cB06OAHOM KOHBEKUHH BOJIH3H TEIIOBOrO HCTOYHHKE

ABA%ETCA HeycTofiyuBoe pacnpefesexHe maoTHocTef Bo3aayxa, obycnosiennoe ue-
PABHOMEPHOCTHIO pro savpepa, [lpu 3Tom vewmeparyprufi  nagpp oupeneaser
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Puc. 4.18. Xapakrtep TeueHHs cpeAbl BOIH3H TEMVIOBHX HCTOYHHKOB B YC/AOBHAX CBO-
GonHOM KOHBEKUHH

pas’HocTh TJIOTHOCTefl H BEJHYHHY NOLBEMHONA CHJb, a pa3Mep NOBEPXHOCTH —
30HY pacnpocTpaHeHHA KOHBEKIHH.

a puc. 4.18 noxkazanw THNOBHE KapTHHW CBOGOAHOTO NBHIKEHHA Harperoro
Bo3gyxa. JIBHiKeHHe HarpeToro BO3LyXa BAOJNbL BEPTHKA/JIbHOH CTEHKH IMOKa3aHo
Ha pHc. 4.18,0. OkoJo HHXHell ee yacTH ABMIKEHHE HMeeT JaMHHapHWA Xapak-
Tep; ¢ TOBHIUEHHEeM TEMIIEPATYPHOrQ0 Hanopa ABHMKEHHE NpPHHHMAeT CcBOeoGpas-
HYI0 J0KOHoOGpasHyio ¢opMy, 3aTeM 3Ta NepexoiHas (opMa cMeHAETCH pa3BH-
THM TypOyJneHTHHM [IBHXKEHHEM, KOTOpOe H COXpPAaHAETCA Aajiee Ha BCEM MpOTH-
MeHHH TeyeHHs BO3Jyxa BJOJb BepTHKajbHoft crenkn, Ha puc. 4.18,6,8,2
MOKa3aH XapakTep ABHXKEHHS BO31YXa OKOJNO FOPH3OHTAJBHBIX NJOCKHX CTEHOK
¥ nauT, ofpalleHRABIX Ha Mpe-mﬁ nosepxHocTbio pBepx. [IpH Gosblueii MoBepXHOCTH
{cornacio nawwwm B. M. 3nbprepmana) naacTH co cTopoHaMH >4 M Harpe-
BaeMasi cpefla HMeeT MeCTHHe BOCKOASUIHE H HHCXOAAUWMHE NOTOKH, a NpH Majoi
NoBePXHOCTH YCTaHABJIHBAETCH OAHH BOCXOAALIHA NOTOK.

AR TeX #e MIHT, o6pallleHHHIX HArpeTodl NOBEPXHOCTHIO BHH3, XBHIKEHHe
noaai{:a NPOHCXOAHT H B TOHKOM c¢Jioe MoA nosepxnocrteio (pHc. 4.18,2).

Muxeen, o606uHB peaynbTaTH IKCMEPHMENTOB N0 TenaooOMeHy B
cB0BONHOM notoKe, noao6pan oOLlyi0 3aBHCHMOCTh MeXAy KPHTepHAMH noao6ua
B QopMe creryowero ypaBHeHHs, KOTOPOE MOMHO HCNOJLI0BaTh JUIA HHXKEHEep-
HHX PacyeTos:

Nu = C(Gr-Pr)7, (4.34)
YucaoBue 3HayenAs KoHcTaHT C H i1 Japbl HHXKE:
Gr Pr c n
10-3—5-10* , . . . i,18 0,125
5-10—2-107 ., ., , . 054 025
2-10"—10, . ., . . 0,135 033

Mpumennn ypashenne (4.34), HY:XHO HMeTb B BHAY Cleayioulee:
1) Haunyuwee coBnajieHHe TEOPHH C ONKTOM JAAOT YHCIEHHHE 3HAUEHHR

Pr> 07,

2) Bce ¢H3anveckHe KoHcTauTH (Y, A, B), BXOAMWHe B COCTaB KPHTEPHes,
OTHeCeHH K TemnepaType fn, KoTOpaf npeacTasaser coloRt cpeauniio apudpme-
'ru'-lecxyio MEXAy TeMneparypamH NOBEPXHOCTH Tesia H CPejH;

3) B KauecTBe ONpeedAIOMUEre pa3Mepa B KPHTEPHAX NPHHHMAETCH™ IJA
TPYy6 # wapoB — HX AHAMETP, AAA BEPTHKaJbHBIX noBepxHocTell — HX BHICOTA;
ANA TOPH3OHTAABHBIX NJHT ~-HX HHAMETP HJAH MeHblIas CTOPOHA. Ecaun Tenno-
OTAAKIAR NOBEPXHOCTL O6pailieHa BBEpPX, TO 3HAyeHHe KO(pdHUHeHTa TemnooT-
nayd, nodyyennoe H3 dopmyan (4.34), ysennuusaior na 30%, ecam xe renno-
OTAAOIAR NOBEPXHOCT OOpawleHa BHH3, TO yMenbuwiaT Ha 30%;
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4) » obnacti snauewnfi aprysents (Gr-Pr)<10™3 xgmepuﬁ Nu npaxtk-

NRCKH cOXpaHfeT MOCTOAHKOE 3HAUeHHE, paBdoe npuvepHo 0.5, r. e
)
a=03=. (4.35)

Mocnegnee cBRAETEBCTBYET O TOM WYTO B 3THX YCJAOBHAX fpousce TenroobeHa
NOJHOCTBIO oﬁycnomea ARJIEHHAMA TenaonpOBOAHOCTH, & CJel0BATE LD, HOCHT
Jlll@g 3HOHHLIA XapakTep;

{ TPH 3HAYEHHA NOKXasarenf cremenH n=0,125; 0,256 n 0,33 cooTseTcTBYIOT
TpeM pem#uMBM ABMKEHHA TenjoHocHTeaA: JaMuuapHoMy (n=~0,125), nokono-
ofipasiomy (n=0,25) n rypGyrentHoMy (n=~033). ‘

Tipn pacuetax 3¢yheKTHBHOCTH YAABJIMBAHWA TENNa MECTHBIMH QTCOCAMH MOX-
HO BOCTONMBL30OBATHCR CACAYIOUWIEMH QOPMYJAvH 14R ONPEAeNeHHA NOJHYECTS2
KOHBEKTHARHOMO Tenia, MOCTYN. ST e o LOwEMeaHy upy SATECLAeNHON BB AMKE

OT rOPHIOHTANBHOR NOBepXHOCTH

Q=1 3F &V (o — 1% (4.36)
OT BePTHKANbHOR NOBePXHOCTH:
P gr———
Qo= RF ¥ (f = fg)4, (4.37)
rae k-— koaddHuAeHT, NpHNAMaeMEIE B 3aBHCHWOCTH OT TeMIePATYpH:
L% . . . . ., 50 100 200 300 400 500 1000
k. ¢ - o523 ¢ 183 1,58 1,53 1,45 1,4 1,35 1,18

fr B F,--naomasb TOPH3QHTA/ILHOA H BePTHKAAbHOA TENJOOTAANUIHX MNOBEpX-
HocTedl, ¥ f,— reMmepaTypa uarperofi noaepxsoctd, °C, I — Temnepatypa
BO3Ayx2 B noMeliennH, °C,

DM HaJWYHH TODH3OHTAJBHON H BEPTHXAJBHOR TENJoOTAaOWPfi NOBEPXHO-
crefl ofimec TeNNONOCTYNJEHHS ONMPEAENALTCE KAK HX Cymwa:

Q L Or -+ Qs “-38)

[lpr pacuere TennoRuAeNeHHA NPH HCNapeHHH (NPH BHHYXKIEHHOR KOHBEK-
UHHE BO3AYXa), 8 TaKXe NPH HAJHYHH TENJa, MOCTYNAIOUWIEre OT XHMUYECKON
PeaKIHH, PacYeTH C/AeAyeT NPOBONHTL B COOTBRTCTBHH ¢ 32KOHOMEPHOCTAMH,
NPHCYWHME RaHHBM OpoOleccaM.

Hxe Gosee NoApofHO pacCMATPeH XapakTep TeNJOBWX ¢Tpyfi Han TropH-
30HTAJbHHMH TEMIOBNMH HCTOYHHKAMH, HMEIOUHMH MeCTHWEe OTCOCH AR JIOKA-
AM3ALKH Tensa, MOCTYNaKUlero OT HHX B NPOHIBOACTHEHHHE NOMRLIEHHA, YCN0B-
HO TODHIOHTAMBHLIE TENJOBHE HCTOUHHKH MOMKO DOAPA3JE]HTH HA HCTOWHHKH,
3aeNAHHENe 3aN04JHLO ¢ DAOCKOCTRIO (pue. 4.18,6 ¥ 6), B HCTOUHHKH, ycra-
HOBJGHHHE HA OCHOBaHHM {puc. 4.18,2).

Ha pue. 4.19 noxasaHN cXxeMu TeMNOBHIX CTPYA HAL TOPHIOHTAJBHHMH TeN-
JIOBHMH HCTOYHHKAMH. YC0BHO Temiomas cTPYA pa3jedeHa HA Y4ACTKH.

[Morpannutuif cAOf COCTOMT H3 AAMHHAPHOTO TNOACHAQH, PacNOIOKeHHOMO
B6anan Harperofi MIaCTHHH, H OCHOBHOLO NOrpaHw4HOro ¢Aod. B norpanHunoM
JaMHHADHOM MOACN0E XBHMEHHe TPOHCXQAHT BAOAb TOPH3OHTAALHOA MAOCKOCTH
(a1% HCTOUNMKAE, 334e/aHHOrQ 3aMOAJHLO ¢ NJIOCKOCTHIO) M BAOAb BEPTHKAaJARHOM
IIOCKQCTH AAA HCTOUHHKA, YCTAHOBIEHHOrD Ha OCHOBAHHH HCTounHKA. Temno or
HCTOYHHKA B 3TOM NOACJIOS Nepefaertcf TenaoDuAHOCTbIO. TOMNHHA NOrPaHKYHOrD
C/TIOA AAR KPYrAoro HCTOYHHKA:

L = 0.2d; (4.39)
AR OPAMOYTOARHOrD HCTOUHEKA CO cTOPOHaMHu g W b npH b<a
6= 0,25, {£.40)
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PHc. 4.19 CxeMb TemnOBmX crpyfi HaA FOPHIONTANLHBMH TEMAOBHIMH HCTOMHH-

KaMH:
@ — TenJoBOA HCTOYHHK YCTaHOBIEH 3aNOAAHLO C NAOCKOCTbIO; 6 —10 e, HA OCHOBAHHH;
! = norpasnunbifi caoft; 1/ — ywactox pasrona; [/ — nepexomuwifi yuactok; [V — ocHoBnOR

yuacroK

Mo npubauxenHBM nanHBIM aMePHKANCKHX HHKenepoB uavaibiblfi o6beM BO3-
ayxa Lo B Tensiomoil cTpye, NomHHMalouleicA HAJ HCTOMHHKOM, cocTaBaser M3/c:

L,= 0,405 QF*H, (4.41)

rae ( — KOJHYECTBO TENAa, BLIJAGAAIOUIErOCA OT HCTOYHHKA (KOHBEKTHBHOrO),
kMlx/c; F~—ropH3oHTanbHaA nNPOEKUHA HCTOYHHKA BHJIENEHHA Tenna, M2
H — paccTosnHe OT HCTOYHHKA A0 paccMaTpiBaeMOR TOYKH B npejesnax norpa-

HHYHOrO CJOA, M.
Cornaco pesyneraram nposegennbix B CCCP onwrtos (B. M. dabrepmah)

KOJIMYECTBO BO3AYXa, NOATEKaloulero B Npege/ax NOPAHHYHOrO CAOA K KPYraoh
NJ3CTHHE, 3aflelaHHOf 3aMOANTHUO ¢ NJOCKOCTbIO, COCTABAACT, M/ u:

Lo = 6.7d5/3Q'/3, (4.42)

rae d—nuame'rp IJIACTHHB, M; @ — KOHBEKTHBHOe Ten/Jo, BoiAe/]feMOe MNJacTH-

Hoft, kL /u.
HH1eHCHBHOCTE NOATEKAHHA BO3AYXA (PaCXOA €ro Ha CAHHHIY AJHHGLI CTPYH)
B Npefleax MOrpavHuHOro cjaos GoJblue, ueM B Bbllleexaued 4YacTH Telso-

BOM CTPYH.
Hax worpanmuneiM cnoeM naxoanTes pasroHubidi yuacton [/ (HAH y4acTok

(opMHPOBaHHA), ABNAIOWHACH TIEPBEIM YYaCTKOM TenyoBoli CTPYH.
IMpenenst pasronHoro yuacrka:

12 < 2/d <32, (4.43)

CAe 2 — PAcctoniiie OT NOAKCA CTPYH TENOBOPO HCTOMHHKA JIO paccMatpubac-
MOH TOUKH, M
2= 2zn+ s (4.44)

Zp = PACCTOqHHE OT NOJAKCE CTPYH A0 TENJAOBOr0 HCTOYHHKA, M;
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LS TEI0E0r0 HCTOYHHKE, SaJiefAHHOro SaidLJRKO,

Zp = d; (4.45}
JJIA TENJIOBOro HCTOYHHKA, YCTAHOBJEHHOrO Ha OCHOBAHIH,
zn = 1,7d; {4.46)

Zy — PACCTOSHHE OT HCTOMHHKA A0 PAaccMaTPHBaeMOH TOHKH, M.

a4 pa3sroHHOM Y4YacTKe CKOpPOCTL CTpyH NpPONOPLHOHAJbHAZ KODHIO KBagppart-
HOMY H3 JeficTBYioulefl MOABEMHOA CHJIBI, KOTOpafg B CBOK OuepeAb NPOMOPILHO-
HaJbHa H30LITOuHON TemnepaType Af. ITostomy B nio6oRt TouKe nomepeyHoro =-
YeHHA TennoBOA CTPYH HAa Pa3roHHOM y4acTKe CKOPOCTH

vis V. (4.47)

Corsiacho pesy eratas Hecaepopaiikd, npoeefexunx B, H. TMocoxmumw,
0ceBas CKOPOCTh TenJoBoH CTPYW onpejensnercs:

ANR OCecUMMEeTpHuHOU cTpy, obpasylollefics HaJ HCTOYHHKAMH KOMNaKTHOR
¢opMBH (NpH KPYrJOM MCTOYHHKE HJK NPAMOYrOJbHOM C COOTHOLUGHHEM CTOPOH
He Gonee gem 1:2),

Um = 0,0425 (Q/r) /3 (x/r) 18, (4.48)

AH P o 0,0622(Qx/F) /3 {4.49)

ANA JIOCKOA CTPYH, 00pasyiowefca Haja BHTAHYTHM TellJOBHM HCTOYHHKOM,
Um = 0,03Q1/3(x/b)°:38,

rae Q — KONHYECTBO KOHBEKTHBHOrO TCMJA, BH/ASNAIOUIErocs OT HCTOUHHKA, BTt
r— pajHyc HCTOYHHKA BHJE/eHHs Telsia, M; AJA MNPAMOYIOJNLHOrO HCTOYHHKA
r=rsxs (IKBHBAJEHTHHI MO IMTOWIANH pajHyC);

ryxn = 0,564 Vab;

¢ H b—cTopoHn NPAMOYroJIbHOrO HCTOMHHKA BHAeJeHHA Tenaa (b — Menbluas
CTOPOHA); X — PAaCCTOAHHE OT HCTOMHHKA A0 PACCMaTPHBAEMOH TOUKH, M.

CKopocTs TEIIOBOro MOTOKAa B /0GOH TOYKe CTPYH ONpejeNfieTcs H3 B!
paxenHs:

UV=1Um (At,Atm)n. (4-50)

rae Af —u3b6HTOYHAA TemnepaTtypa B JioGoii Touke cTpyH, °C; Afm-— H3GHITON-
Haf TeMmepaTypa Ha ocH cTpyH, °C; n —[OKa3aTelb CTeleHH;

n=1/Pr; (4.51)

Pr — kpurepuit [Ipanaras.

Ha pasroHHoM yyacTke Ha6JiofaeTcs HEKOTOpas MOMKATOCTh CTPYH HA pac-
CTOHHH X, paBHOM 1,5d HCTOWHHKa, rAe 0CEBAR CKOPOCTb JOCTHTAeT CBOEro
mMakcHmyma. Haunnas c aToro cegenus, ckopocrth nocreleHHO yGmBaer,

Jaa uHXKeHePHWX pacyeTon 3(QGEKTHBHOCTH MECTHBIX OTCOCOB, DPACNOJOMNKeH-
HHX B 30HE Pa3roHHOrO y4acTKa, MOXHO CYHTATh, 4TO0 CKOPOCTh B /06Ol TouRe
CTPYH B npejenax ee rpanHil fIBASCTCS BeNHYHHOA MOCTOAHHOM:

U = Uy == const. (4.52)

Koauuecrno Bosayxa B TemioBoH crpye Ha ee PasrOHHOM YuacTKe ompene-
asercs no dopmyie:

Ly = 1,16[89(2/d)*/* — 72]d503Q1/3, (4.53)

[lo ppyrum gauusid (paGotw M. A, Uleménera u B. M. Snm?uana) pacs
XOA BO31yXa B OCecHMMeTpHYHOfl KoHBeKTHBHOA crpye, obpasyiwouefica Hajg Hc-

10=269 1L
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Puc. 4.20. Usmenenne NapamMeTpoB B PA3/HYHBIX CEYEHHAX TEINIOBOH CTpYk.

a— uanguenne GKOPOCTH U; 6 — TeMNePaTyph f; & — PacxOfla BOIAyXa L: ¢ — KoaHYecTa
Tenaa

TOUHHKOM TeIVIOBBINeNeH I, MOKIG ONpeseaiTh NO dopmyane, m3/y:

Le=13,6) Qo , (4.54)
a CKOpOL‘Tb Ha OCH KOHBEeKTHBHOH CIpYH -~ o [pD]JMleE:
B
U.'u":"O;ml[Q/X. (4.55)

rie @ — KONWYECTBO KOHBEKTHBHOrO Tenna, BBIACNAEMOr0 HCTOWHHKOM, KJL/y;
* —— PACCTOAHHE OT BepXa Harpe10fi NOBEPXHOCTH HCTOYHHKA A0 paccmaTpHBae-
MOrO_CeueHis cTpyH, M.

Caepyomui 3a pasronusm HAeT mepexoaubli yuacrok [I] (cM. puc. 4.19),
XapaKTepH3yeMuil H3MeHeHHeM Npouin CKOpocTeHd  H3GBITOYHBIX TemuepaTyp.
[Tpenessl nepexoanoro YYacTKa:

32<z2/d<T. (4.56)

Hawenenne ckopocrn, a CJIeA0BATENLHO, W PAacXoga BO3AYXa Ha AaHHOM
Y4acTKe OOBACHACTCH 3HAYMTEAbHLIM HIMeHeHHEM TYPGYIeHTHOCTH, XapaKTepuaye-
MHM B dopmyme (4.50) nokasartesem crencun n, KOTOpLIH H3MenseTcs B npefe-
Aax yvacrka ot 0,5 a0 1,66. Mpu nokaszatese, paBHom 1,66, mOMHO cuHTaTh,
4TO Hayaacs OcHOBHOM yuactok [V, gas KOTOpOro

2fd > 7. (4.57)
B ra6a. 4.2 npusencnu dopmMyan 4w pacuetos Teusnoswix CTpYii, pacnpocr-
PAURIOUMHKCA B HAPYRNOM nO3AYyXe npH p-=012 ko/mM¥ Jlna nnmenepuoix pac-

IETOB MOMKIUO CYUTATE, YTO CEKYHAHO® KOAHYGCTBO rerna i KaIOM CceveHHH
OCraeTCH NOCTORNNWM H pasusercs, K/ /u-

Q= chPchcp — lonp), (4.58)

rae L —oGbem mospyxa, TIPOXOAAWIETO Hepe3 paccMaTpuBaeMOe ceyenue, M3/
Pep — NVIOTHOCTL TA30B B CeweHHH, Kr/M%; Ccp — CPENHAA TEMIOEMKOCTh ra3ons B
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cevennn, KJIx/(kr-K); fep— cpenuss Temnepatypa no ceuenkio, °C; foxp — TEM-
mepaTypa OKpyxaiouleii cpeau, °

Pacxon Bo3aayxa B KOHBeKTHBHON cTpye, oOpasyiwoulefics OKOJO Harperol
BEPTHKANbHOA TMOBEPXHOCTH, HA eJHHHUY IUHPHHL TOBEPXHOCTH OMpeneaseTca
no dopmyae, M3?/u;

Ly=T,6V Qu, (4.59)
a MaKcHMaJibHaf CKOPOCTb B TaKoit cTpye
om =0,053 1 Qx, (4.60)

rae @ — KonH4ecTBO Ten)a, OTAaBAEMOro KOHBeKUHedl eAHHHUEH MJoWaiH no
BepxHocth, KIK/M? y; x — paccTOfHHEe OT HH3a rpeloliell NOBePXHOCIH 10 pac-
CMaTPHBAEMOIro MOMepeyHoro CeyeHus CTPyH, M,

CXOAA H3 PAacCMOTPEHHBIX 3aBHCHMocTefl, Ha puc. 4.20 npexcTaBieHsl rpa-
(ki H3IMEHCWHA TeMIepATypnl, CKODOCTH, pacxoja N KOJAHYecTBa Temna B pas-
JHYABIX CeYEHHAX TEMJOBOH CTPYH.

Mpeacrasneninie oHIle 3aKOUOMEGPHOCTH PAcnpOoCTPaveHHs TenaoBbX crpyh
H HX XapaKkTepHCTHKH MO3BOJAIOT MOJOATH K pAacCMOTPEHHIO BONpPOCa HX JIOKa-
JIH3aUHH H YAadeHua H2 paGouefl 30HH NPOHIBOACTBEHHLIX NOMelLeHHHA,

T'arasa 5

PACNPEAENEHME BPEZIHbIX BELLECTB
B ATMOC®DEPHOM BO3YXE
NPOM3BOACTBEHHbLIX NOMELLEHWMM

B nocneaHHe NecATHJIETHA H3YYEHHIO pacnpefliesieHHsi BPeJHHX BeulecTs B aTMo-
chepHoM BO3AyXe YAeas10ch GOJbluOe BHHMaHHe, B OCHOBHOM H3y4a/HCh 3aKoO-
HOMEPHOCTH pacnpocTPaHeHHA BpeAHLIX BellecTB B HApYyXHOM arMmocepHOM
BO3AYXe OT HH3KHX H BbICOKHX HCTOYHHKOB [a30BblX BHGPOCOB. ue.’lblo TAKHX
paboT fABASETCH pacyeT 3arps3HeHH MPH3EMHOro CJOA aTMocdepHOro BO3nyXa
I‘a3006pﬂ.3HHMH H MNblIEBLIMH NPOMbILI/IEHHBIMH 8H6PDCHMH H H3 cpaBHEHHA IO-
JYUeHHBIX pe3yNbTaToB pacyeTta ¢ npeaeTbHO AONYCTHMBIMH  KOHUEHTPAUHAMH
nacenéndaux Mect (IJIB,...)— onpenenenne npejeabHO AONYCTHMLIX BHGpPOCOB
AnA mpomuiwieHHux npeanpHathd (T1AB), a Ttakxe Meponpusaru#i mo Hx co-
6JI0IEHHIO,

He wmenee BaxKHbIMH, & MOXHO CKaszaTh Jaxe Gonee BAaXHbLIMH, TAK KaK OHH
ABJAIOTCA HCXOAHBIMH 1J/IR ONpeje/ieHHs 3arpPA3HeHHA MPH3IEMHOrO CJ0fA aTMO-
chepHoro BO3AYXa MpOmBILUNEHHHMH [a30BBIMH H TNHJIEBLIMH BboIGpPOCaMH, SABJA-
I0TCA 3alayH pacyeTa KOJHUECTB BBIJGJAIOLIHXCA BpeJHBLIX BElIECTB H3 TEXHOJO-
FHYeCKOTO O6OpYMOBAHHA, a TaKXe pacrnpefeneHHe BPEAHbIX BeULeCTs B aTMO-
chepHOM BO3AYyXe NPOH3BOACTBCHHLIX INOMellennit BONAIH MECT HX BHACTEHHS,
Hayueide pacrpeneneHHs BpefHBIX BellecTs n aTMochepHOM BO3ZyXe NPOH3BOJA-
CTBEHHBIX NOMElleHHil CBH3AHO ¢ HEOGXOMIMOCTBIO pelIelHA BaXKHefllnnx 3anay
TEXHHKH 6e30lacHOCTH — obecrneyedHe TpeGyeMblx CaHHTaPHO-CHIHEHIMECKHX YC-
JIOBHA Ha paGoyHX MecTaX (cOG/IOAeHHe NPeAeTbHO AONYCTHMHX KOHUEHTpausif
B paGoueli 3one INJK,.) n oxpana okpyxawowmeft cpeab (coGaoaeune mpejeib-
HO JONYCTHMBIX KOlUeHTpanui B Hacenenuwix Mectax [1AK,., ycrauonacnue
NpefeabHO AONYCTHMBX BWOPOCOB AAs npoMbiWieHnnx npearruatuii (14B w
MEepONpHATHA MO HX CobMIONEHHIO)
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LIph uaysesitih paciipefciediis BpeAiitix DEUIECCTB B BOIAYXE NPOH3BOACTBEH-
HbiX MOMelleHHA BO3MOMHH JBa HaNpaBJeHHA: SKCNePHMEHTaJbHOE H aHANUTH-
yeckoe. llesqb sKcnepHMeHTaJIbHBIX PaboOT — onpeaesieHHe TNoNell KOHUEHTpaLHB
ra3oo6pasHulX HJH MBJIEBHX BPeAHHIX BellecTs, NMoJeil TeMmllepaTyp, ONTHMAJbHOrO
ofbeMa ylassieMOro BO3jyxa o6ueoOMeHHON HJAH MeCTHOMH CHCTEMOH BEHTHJIALLHH,
KOHCTPYKIHH H CXEMB YCTAHOBKH MeCTHHX OTCOCOB C Y4eTOM XapAaKTEPHCTHK H
B3aHMHOrO DAacNONOXeHHA TEeXHOJIOHYECKOro 06OpYAOBaHHA, a TaKKe ¢ YYeroM
TenJIOHANPAMEHHOCTH, MOABHMHOCTH BO34yXa B NDOH3BOACTBEHHOM NOMeLUeHHI!
H KJacca ONACHOCTH BpeaHoro Bemectsa (B cootBercrsHu ¢ FOCT 12.1--007—76).

SKcnepHMenTaNbHOE HampapJ/ieHHe fABNAETCH HaHOOJee AOCTOBEPHBLIM, HO OHO
Tpebyer nposelenHs Oosbllioro YHCMa H3MepeHHH pasAHuYHBIX NapaMeTpoR 1O
HCTOYHHKAM BHIJICJICHHH BpeAHLIX BelllecTB H TeNJONOCTyNJeHHH, no o6ieobMmeH-
HHM H MECTHHM CHCTEMaM BEHTHJALHH, a TaKxe MO reOMETPHYECKHM Xapakxre-
PHCTHKaM MPOH3BOACTBEHHOro noMeutedns. [lannoe HanpaBaeHne HaubGonee npi-
emJeM0 AJ1f PeUleHHA NpPaKTHYeCKHX 3afa4 B CYWECTBYIOLHX NPOH3BOACTBEHHBIX
noMelleHHAX,

Jas BHOBL MpOEKTHPYeMBIX MPOH3BOACTB pacmpefefeHHe BPEAHLIX DELLECTB
2 IPOH3BOACTBEHHOM MOMeLeHHH MOXKeT OHTb MOJAYYEHO MOJe/HPOBaHHeM pas-
MEelleHHA TeXHO/JOrHYecKoro o060pYAOBAHHS, CHCTEM BEHTHJAAUHH, HCTOYHHKOB
NOCTYN/IEHHA BPEAHBLIX BelleCTB H NpOBEACHHEM HCMBITAHHIA Ha AaHHOA MojenH
NPH Pa3iHYHHX TeXHOJMOrHYeCKHX pexHMax paboTh (HOpMalbHuf pexuM, aBa-
PHAHAS CHTYalHfl, PexHM B NepHOA HeGJarONPHATHHIX METeOpPOJNOrHYECKHX YcC-
nopuit). Caeayer, OAHAKO, OTMETHTE C/NOMHOCTh, AJMHTENBHOCTh H JAOPOrOBH3HY
pa3palOTKH MaKeTa TeXHOJOrHYeCKOro MNpPOH3BOACTBA, pEXHMOB ero pPaGoThl,
CHCTeM BEHTHAAUHH H CJOXHOCTh 0606!].18]-"-!![ H [epeHoca 3IKCNepHMeHTaNbHbIX
AAHHHX Ha peabHYIO 06CTaHOBKY.

AHa/HMTHYeCKO® pellieHHe, TaK XK€ KaK H IKCHepHMEHTaJbHOe, He ABJIAETCA
NPOCTHIM, NOCKOJBKY HeO6XQAHMO YYHTHIBATE 60/blIOE YHCAO B3AHMO3aBHCHMBIX
NapaMeTpoB, OTHOCHIUHXCA K TeXHOJOTHYeckoMyY oO60pya0BaHHIO, cHCTeMaM BeH-
THJASUHH H TNOMelleHHIO, HO AaeT BO3MOXHOCTb Ol'lpe,ﬂ&'lﬂ'l'l: pacnpeneneHHe Bpen-
HHX BellecTB AJfA BHOBb MPOEKTHPYEMhIX HJH PEKOHCTPYHPYEMLIX IPOH3BOJCTB.

Pacnpenene:me BpefHBIX BelecTs H noseit TeMmepaTypsl 3aBHCHT OT pac-
NOJIOKEHHA INPHTOYHHX H BHTAMXHHX OTBEPCTHH, HCTOYHHKOB raso-, BJaro- H
TenJoBblAeNeHHil, xapakTepd HX paGoTH H T. A.

Obuiee mpeactabieHHe O Xapakrtepe JABHXKEHHS BO3AYXa B CJyuae H30TEp-
MHUYEeCKOro pexxsHMa (TemnepaTypa NPHTOYHOrO BO3AyXa paBHa TeMiepaTtype mo-
MellleHHA — HCTOYHHKH Harpesa H OXJAXAEHHA B NOMEL(eHHH OTcch'l‘BylﬂT) aaert
puc. 5.1 (pesyabratnl ommtos B. B. Barypuna v B. H. Xaumoukosa). Kak
BHANO M3 PHC. 5.2, NOTOKH BO3Ayxa, oOPasylOLHECs NDH BEHTHAALHK NOMELleHN,
Xap2KTepPH3YIOTCA BHICOKOA cTeneHblo TYpPOYJEHTHOCTH, BJHAHHE KOTOPOH Ha pac-
npenesieHHe KOHI.I.EHTpal.lHﬁ HPHMECEI’I HeJlb3d He YUHTHBATD. nOBTOMY HHXEe
paccMaTpHBAaOTCA TaKHe BOMPOCH, XaK TYPGYJEHTHOCTe BO3AYWIHBIX MOTOKOB
NOMellleHHA, pacnpejeneHne CKOpocTe#i Ha BXoJe BO BcachiBaloiHe OTBEpPCTHA
MECTHHX OTCOCOB BeHTHJIALHH, pacnpejelieHHe BpeAHbIX BeUIECTB B ﬂTMOCcpepHOM
BO3AyXe NpPOH3BOACTBEHHHX MOMelIeHHH, NOJA KOHUEHTpallHfi BpeiRLIX BelllecTs
BO/MH3Y HCTOUHHKOB HX BHIeJIeHHA.

Aunanutugeckufi MeTox pacyera nosed  KQHUEHTDAUH#, BpPEAHBIX  BelleCTB
AaeT BO3MOXHOCTh PelliaTh CAEAYOllHe 3a1ayuH: ’

onpeaenernHe KOJHYECTB BpeLHBIX BeLLEeCTB, BLIACNAIWLIHXCA H3 TEXHOJOrH-
4ecKOro o6OpYAOBAHHA H NOCTYNAWWHX B NpPOH3BOJACTBEHHOE TNOMElleHHe H 32
ero mpejensl — B OKPYKAIOWYIO cpeay; ;

onpefgenene 3¢QeKTHRHOCTH PaGOTH TEXHOJOrHYECKHX H BeHTHJIALHOHHBIX
MECTHHX OTCOCOB;

onpegenedie 06beMOB yjAazfeMOro BO3ayxa obmeoOmenHo#d cHCTeMOH Ben-
THARIHH;

onpeneneHHe MNPHMEHHMOCTH TOro HJAH HHOrO TeXHOJOrHYecKoro 060[)}7}10‘
BaHHf, MecTa ero YCTAHOBKH, HCXOAf N3 ero repMeTHUHOCTH;

ofnpeneneHie ONTHMAMLHON KOHCTPYKUHH CXeMBH YCTaHOBKH H ofbema yaa-
JSEMOTO BO3AYXa TEXHOJNOrHYECKHM HJIH BPr 4ifIHOHHHM MECTHHM OTCOCOM;
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Puc. 5.1, [lpwKenne BO3AYHIHHX [OTOKOB TPH PAINWUKKK CUOCOGAX pAIMelleHnd
MPHTOUHBIX H BHTAMHMX OTBEPCTHI:

@ — NMOTOK CBEPXY BBepX (HAH CHH3Y BHH3); O — IOTOK CcHH3y BBepX NpH pa3MelleHHH UPHTOH-
HOTO M BBITAIKHOrO OTBepCTHA B TPOTHBONOJNOXHBIX CTOPOHaX NOMELIEHHA; @ —TO ke, HO B
onHolt cropowe noMeUleHHA; & -— MPH CHMMETDHH Ta3oBbIX NOTOKOB; O — NPH HECHMMETPHY-
HHX TFa30BbIX HOTOKAX, ¢ — MpH HAMHYHH ABYX TNPHTOMHWX cTPY#

I=1

17 Oc cymmempuu

PHe. 5.2. dmopa pacnpocTpaHeHHs CXOpOCTEH BO3AYIMHOrO MOTOKAa B MOMEMEeHHH €
NPHTOYHHIM OTBEPCTHEM:

4 - pa3pes MO NPOROABKOH OcH NMoMeleRHs; 6 — monepeunce ceuenue [/

onpejeneHHe KOHUeHTPAUHH BPEAHLIX BeulecTn Ha paboueM MecTe B NPOH3-
BOJICTBEHHOM NOMEILEHHH.

Pemenue 3THX 3aaay NO3BOJHT BHOGpaTh MepPONpHATHA AaA  cob/oaeHHH
npesensiHo AONYCTHMbIX KOHUEHTPaumii ®a paGounx MecTaX H B Hace/eHHOM
NYHKTE, YCTAHOBUTbL ONTHMAJbHHE OOBbEMBl BO3AyXa, yianseMmoro obiteoGMenHod
¥ MECTHON cHcTeMaMy BedTHIAUMY, 3 CAEAOBATENLHO, ¥ DAUHOHATIBHO HCMOAL3O-
BATh TOMIHBHO-3HEPreTHYECKHE PeCYPCH CTpaHh.

5.1. KNACCHOMKAUMUS METOLOB PACYETA PACNPERENEHWS
BPE/IHbIX BELLLECTE B ATMOC®EPHOM BO3AYXE
NPOM3BOMCTBEHHbIX MOMELLEHMHA

Knaccudpuxauus wmeromos pacyerd pacnpejeeHHs BpEAHBIX BELLECTE B aTMO
cdepHOM BO3AyXe MpOH3BOACTREHHHX MNOMEllEeHHH ¢ yueTOM HauGonee XapakTep
HHX ocobGeHHocTefi HCTOYHHKOB NOCTYNJEHHS BpEAHbIX BellecCTB H THHOB TeXHO-
JIOCHYECKHX HAH BeHTHNAUHOHHBIX MECTHHIX OTCOCOB npenmaaneua Ha pl»{(:. 5.3
B uocaenyomux pazgenaX 3TOH INaBel JaHH HEKOTOpble METOAB pacuera g
dexTHBHOCTH pPabOTI MeCTHBIX OTCOCOB B COOTBETCTBHH C MpHBEACHHOH KJac
cuduxanued,
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5.2. PACYET 3®®EKTMBHOCTH PABOTH MECTHBIX OTCOCOB
NPM NPMHYAMTENBHOM ABMIKEHMM XONOAHOTO
3ATPA3HEHHOTO BO3[IYWHOIO NOTOKA

Pacyer s¢dexTHBHOCTH MECTHBIX OTCOCOB OCHOBAH Ha pElUeHHH YypaBHeHHi pac-
NpocTpaHeHHs BpeAHKX BeLleCTB BO BCTPEYHOM NOTOKE BO3AyXa andpdyaned.
C 1oCTaTOYHOH AJf MPAKTHHECKHX pPACYETOB TOYHOCTBI) MOMKHO CUHTATb, 4TO B
cpeae, B KOTOPOH NpPOHCXOAHT BhJe/ieHHe BPeAHHX BellecTs (B NOMELIeHHH),
HabmopaloTcs OecnopAfOYHEE MOTOKH BO3AYXA, BH3IBAaHHblE ABHKYLLHMHCA Npej-
METaMH, NPHTOYHBIMH H TEIVIOBLIMH CTPYAMH.

Becnopspounsie NOTOKH BO3JyXa B NOMeUIeHHH XapakTepH3YIOTCA Koaddu-
iuenTom TypOyaentnoro obmena A (cM. ra. 4). KoHUeHTpauHs BpenHux Bse-
LeCTB BO BCTPEYHOM NOTOKE BO3JyXa Ha HEKOTOPOM pacCTOAHHH X OT WCTOYHUKA
HX BHIAEJNEHHR ONpeaeasiercs no dopmyae, Mr/ms:
Cx = kCe ™/ %, (5.1)
rie k— xkosdduuHeHT NPONOPUHOHAJNBHOCTH, YUHTHIBalOWHA  AhddyanoHkyo
cnocoGHOCTL BelecTsa:

k=" M ]My; (5.2)

M, — monfpuan Macca paccMaTpHBaeMOro pellectsa; M, — MoasApHas Macca
BO3JyXa, X -— pacCTOfiHHe OT LEHTpa HCTOYHHKA BbHIAEJNEHHHA BPeINHLIX BELLeCTB
O MecTa MOCTYI/IEHHA BO3AYXa B MECTHBI OTCOC, M; ¥ — CKOPOCTb BO3AYIIKOrO
NOTOKa BO BCaChiBAiOllEM OTBEPCTHH MecTHOro orcoca, M/c; C; — cpeAHAs Mac-
co:;aﬁ KOHUEHTPAUHA BPeAHOr0 BellecTBa Haj UGHTPOM HCTOUHHKA BBIAENEHHA,
Mr/m?;

Co = GofL; (53)

Go — KOJHYECTBO BBIJENAIOUIEroCH BpeNHOro Bellecrsa, Mr/4; L — o0ObeM BO3-
Ayxa, NpOXOAFAUIEr0 Yepe3 BCaChiBajolilee OTBEPCTHE MECTHOro oOTcoca, M3 /u;
A — ko3 dnunent TypOy/JeHTHOTO o6MEHa B MecTe TOCTYN/IEHHA BPENHOrO Be-
utecTea B NOMelleHHe (BO BCZCHIBAIOWEM OTBEPCTHH MECTHOrO OTcOca), M?/c;
pennunna e”/4x p sasucumoctn or vx/A. npusenena » Ipuaomennn I

Cnenyer oTMeTHTb, 4T0 dopMyaa (5.1) yuuTmBaer pacmpenesene KOHLeHT-
pausii BpelHHIX BellecTB BO BCTPEYHOM TMOTOKE BO3AYXa H JaeT MEHpUIYI0 no-
TPEIIHOCTh, KOrjJ2 NPHTOYHHE CTPYH He HAMPABJEHH HENOCPEACTBeHHO B OTBep-
CTH MECTHBIX OTCOCOB; MNOABHXXHOCTR' BO3AYyXa B NnoMeleHdH 3HAUYHTeNAbHO
(8 5—10 pas) menblne ckopocTelf BO BcachHBawiieM OTBEPCTHH H (JOHOBHIE KOH-
nentpaudn Cp MeHbiDe KOHMIEHTPAauuii BpeAHBIX BeHiecTs, 0OPa3yVIOUHXCA Hemo-
CPeACTBEeHHO HAJ MCTOYHHKOM BBIEEJICHHS.

Ina onpepenenus sddekTHBHOCTH PabOTH MeCTHOTO OTCOCA € HCTOWHHKOM
BHIENIEHHS] BPeAHHIX BEMECTB, DACMOJOMEHHHM CHapyXH MeCTHOro oOTCoca,
H CKOpOCTH BO3AYLWHOro MNOTOKA, npenuulalomeﬁ Ha JaJbHeM KOHUe HCTOYHHKA
MOABHXHOCTE BO3JYyXa B NOMelllennn (v==v,), B dopmyay (5.1) mnoacrasasmior
caenyioume BenHuHun (puc. 5.4,8): x— paccToAHHe OT LEHTPA HCTOYHHKZ BHI-
Ne/eHHA 10 NaJbHEro ero KOHUA, M; U — CKOPOCTh BO3AYWIHOrO MNOTOKA Ha
JaJbHEM KOHLE HCTOYHHKA BHJEJeHHA Bpeausix semecTs, m/c; Co — cpeauss
MaccoBafl KOHHEHTpauHsA BPEeAHOI'0 BellecTBa Hajx UEHTPOM HCTOYHHKA Bbljieje-
HHA, Mr/M% Go — KOIHYECTBO BHLILE/AIOULErOCH BPEAHOro  BellleCTBa,  Mr/u;
L — o6bem Bo3AyXa, NPOXOLSLIEre uepe3 WMEHTP HCTOMHHKA BblaeeHusi, M3/fu:

L = Fuy-3600; (5.4)
F —naomans BCACHBAIOUIEFO0 OTBEPCTHA MECTHOrO oOTCOCa, M? U3 — CKOPOCTb
BO3AYIHOrO NOTOKA HAaX UEHTPOM HCTOYHHKA BHIJENEHHA BPelHBIX BellecTs, M/c;

Ay — koabduuuesT TypOyJeHTHOro o6MeHa Ha JajbHeM KOHIE HCTOYHHKA BHI-
neseHusi Bpenuslx Bewects, M%/e. Ilpw v<Cv. 8 dopmyay (5.1) noaerasasior

162



A
z;rc/c‘% LTy Y 10 S Gehr) ANy é
G A 1% 4
% ——u——
I Zp 1.3
3
Boadyunsi Boiim“;z“&
NOMoK 1
A L'
— = 1IP = ] 4: e w——
7 i o L G :
) T
T Tn
.Z'n_ o

Puc. 5.4. Pacnipene/ienne ocHOBHHX XapaKTepHCTHK BO3AYIIHOrO TMOTOKa BOJH3H He-
TOYHHKA BHJE/JEHHS BPeHHIX BellecTB, PacloJOXKeHHOro CHApYXH MecTHOro Of-
coca:

a — npH GoNbWHX 0GBEMAX oTCAcHBAEMOro BO3AyXa; 6 — NPH ManbiX 00beMax; [ -— MmecTHBIH
0TCOC; 2 — HCTOYHHMK BHINENICHHA BpeAHBIX BelllecTB; J — palodee MecTo

HECKONbKO HHHE BenHuHuu (pHc. 5.4,6): x — pacCrosinMe OT UEHTPa Ao AaJb-
HEro KOHIA HCTOYHHKA BBIJENEHHA BPEAHHLIX BelllecTB, MONAJAIOMEr0 B  30HY
ReficTBUA MECTHOTO OTCOCa, M; U — CKOPOCTh BO3JYIIHOrO MOTOKA B KOHUE 30HBI
HefcTBHA OTCOCA, T. € TIle U=0 M/c; Co~— CpPelHsAfd MaccoBa# KOHHEHTpaLH:A
BpeaHOro BellecTsa, Mr/M3:

C, = G/L;

G — KOJIHYeCTBO BHIAEMNAIOIETOCH BPEHHONO BEUIECTBA ¢ YACTH HCTOMHHKA BHIJE-
JEHHS H TMONajalollero B 30HY JeficCTBHN MeCTHOrO OTcOoca, Mr/4; [ — obbem
BO3Jyxa, NpOoXOonnLiero l{epea LUEeHTP 4YacTH HCTOYHHKA BhIJeJIeHHSA Bpe)lm,lx Be-
HIECTB H NONalalomiero B 30HY AefiCTBHA MeCTHOrO OTCOca, M/d4:

L = Fv,-3600;

Uz — CKOPOCTb BO3AYUIHOrO NOTOKA B LEHTpe YacTH HCTOYHHKA BHIAGNeHHS Bpei-
HHX Bew2CTB, NONAjAWINei B 30HY AeACTBHA MecTHOro orcoca, M/c; A, — Ko-
sbduunent TypOysenTiHoro ob6MeHa Hax WEHTPOM HACTH HCTOYHHKA BHiIeEHHRA
BPeJHHX BelllecTs, Nonajaioulefi B 30HY AeACTBHS MeCTHOro OTcoca, M2/c.

Has ucTOYHMKA BHZeNeHHA BpefHbLIX BEUIECTB NIPH CKOPOCTH BO3LYUIHOrO
TOTOK& Ha ero RaJbHeM Kouue, OoJblued, yeM MOABHXKHOCTh BO3AYyX3a B noMelle-
HHH, vZ2vp B dopmyay (5.1) nmpH pacuere KOHUEHTpallHH BpeQHLIX BEIIECTB Ha
paGoyeM MecTe TOACTABIAIT X¥=Xp— PACCTOSHHE OT UEHTPAa HCTOYHHKA BHJe-
JIGHHA BpeJHBIX BelllecTB g0 pabodero mecta (cM. pue. 5.4,4) H U=y, — pac-
YeTHYI0 CKOPOCTh BO3AYIIHOro NOTOKAa Ha paGoueM mecre, M/cC.

Ins MCTOUHHKA BHAeJeHHA BPEeAHLIX BElleCTB TPH CKOPOCTH  BO3AYLIHOTO
NOTOKa Ha ero JnaJjJbHeM KOHUe, MeHbLIel NMOABHXHOCTH BO3AyXa B NOMelleHHH,
v<Up TIPH KOHUEHTPAIHH BpeIHbIX BEMIeCTB Ha paGouyem mecte B Popmyay (5.1)
MOACTABAAIOT X=Xp — PACCTOSHHe OT HEHTpPa 4acTH MCTOYHHKA, MOMaxaiouleid B
30HY pneficTBHS MeCTHOro orcoca, o paGouero Mmecra, M (cM. puc, 54,6) H
U==Up — PaCyeTHYX CKOPOCTb BO3AYIIHOTO MOTOKa Ha paboyeM Mecre, M/c.

Pacxon sellecTsa, NBHXVIIErOCR HaBcTpeyy NOTOKY BO3/AYXa, HampasJwio-
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MEOC K #eCTHOMY OICOCy, ompelesiior no gopsyaam (8.0)=-(0.7) © ssmucu-
MOCTH OT OTHOCHTEALHOR CKOPOCTE ¥, panuod

o =v/vy.

[lpn suasenus OTHOCkTeNAnHON cKOpocTH TZ>2 pacxo/l BeillecTBz ONPEefeAt0T
10 gopMyae (3.3), r/u

L (Cx—Cy)
Wl e—uxjA:) 1000'

rae L — pacxoa BO3AYX3 B ileHTPe HCTOYHHKA Bhle/IeHHS BpelHHX (BellecTB,
M9, Cyp— PONOBAN KOHUPHTPAUMA ONPEILIAEMOT0 BPENHOO Beinecrsa, Mr/M.
Ecan ornocutenrnan chopoety | 2« 5<2,0. 10 pacxoa BeillecTBA HAXOAAr MO
dopmvae (5.6), rfu:

(5.5)

Gi-:.s(

L (Cx— CQ]
1000

Ecan otHochienbHas cKopocrs 7<C1,2, To pacxox peilecTBd ONpeReasiorT no
dopmyae (5.7), r/u:

G’ == . (5.6)

3 (Cx— Co) (1 — /%)
YT 2 = %) 1000

Tlpn cxopocTH BO3AYIMHOrO NOTOKA Haj 2acThio HCTOWHHKA BHAENEHHA Bpex-
HHX BelllecTs, MeHbliei NOABHKHOCTH BO3AYXa B TOMelleHHH, pacxop Bemecthba,
ABHAKYINErOCA B NPOTHBOMOJOXHYI0 CTOPOHY OT HCTOUHHKA, paBeH cyMme pac-
X008 BellleCTBa — PacX0Ay OT 4ACTH HCTOMHHKA, NONajgioillero B 3oHY Jeficr-
BHA MECTHOrO OTCOCA, H PACXOAY BelllecTBa, He NPNAAalIero B 30y lefcTBHA
MEeCTHOrO 0TCOCa.

S¢pexTHBHOCTS paloTn MECTHOrO OTCOCa onpedeasercs no dgopuyae:

(5.7)

3 = —G-’E——ﬁ 100, (5.8)
(1]

rae G, — KOAMHECTBO ‘BhIIEASIOMErven BPeHOro BelllecTBa, r/4; G — KOJHYECT-
BO BPELHOr0 BelllecTBA, HANPAB/JEHHOTO B NPOTHBONOJIONKHYIO CTOPOHY OT MecT-
HOI'C 0TCOCA, I/u.

CxeMH pacnpejeseHMs KOHHEHTpanufl BpeAHMX BellieCTB, CKOpOCTed BO3AY-
HOTO NoToka i KOoaduument TypOy/enTHOro ofMeHa Ha PasJTHUYHBIX PaCCTOAHHAN
OT MECTHOFO OTCOCE NpHBeleHM Na pHC. 5.4 AAA HCTOYHMKA, PAaCNONOMEHHOre
CHapyXH MeCTHOrO OTCOC3, W Ha pHe, 5.5 IAA HCTOUHHKA, PaCHONOMEHHDIC
nnyrﬂn MECTHOrO OTCOCA. '

pu pacdere 3pPexTHBHOUTH paloTel HOBHX MNPOEKTHPYEMHX MECTHHX OTCO
COB NepBOHavajbHO pPacxXoi BO3AYXa NPHHEMAIOT, HCXOAA M3 peKoMeHAyeMu)
ckopocTefl s031yxa B padouem lpueMe MECTHOIO OTCOCa.

PexoMenayemMne cKOpPOCTH RpHHHEMAaKT N0 TabanuaM cnpasouHHKa «BentHag
UHA M KOHAHUMORKPOBAHHE BQ3NYyXa>. Hcxozs us pekoMenzyemux ckopocTefi
PACCYHTHIBAIOT PacxoA BO3Ayxa L==Fu, rge F — naomaAk XMHBOrO ceuelAn MmecT
HOro oTcOCa. -

Pacxop Bosayxa, yaainewore ojuo- H A8yxGOpTOBBIME OTCOCaMH 6e3 nog
AyBa OT BaHH, PACCHHTHIBAIOT NO Qopmyle, i3/q:

L = 1400(0,53ba/ (b 4 a) + Hy)V/3%bakikask:, (59]

rAe b — wEpHUa BahHL, M; 4 — AAHHE BaHHH, M; Hp— pacUeTHO® PpACCTOAHH
OT JepKaja HCOapeHHA BPELHLIX pellecTB 20 OCH UleaH 50[)1’050!‘0 oTCcoca, M
ky — xosdpduuuent, ydHTHRAOWHR KOACTPYKUHIo GOPTOBOrO 0TCOCAa; AAR ZBYX
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Puc. 5.5. Pacnpeaenenne OCHOB-

HHX XapaKTepHCTHK BO3JyUIHOro |3

MOTOKa BOGJH3H HCTOYHHKA BHAE- 7]
S

JieHHA BpeJHHX BeLIECTB, pacrno- < Boaﬁymuﬁ
JIOXEeHHOr0 BHYTPH MECTHOro or- nomox
coca: Cp

1 — yKpbiTHe wkKaduoro TtHna; 2-— U Uy
HCTOYHHK BhlJieJIeHHN BpeAHbIX Be-

ayY

umects; § — pabGouee MecTo
Az —/—

27_ I Tn

C

foproBOro orcoca ki=1; anA oaHoGoprdBoro orcoca k,=0,8; k; — xosddHunenr,
JUHTBIBAIOUIHA TOKCHYHOCTb BHIJENAIOILHXCA ¢ NOBEPXHOCTH pPacTeOpa B BaHHe
apelHbXx BewecTs (cM. rL 2); kas — kosddHUHEHT, YYHTHIBAIOWHA Pa3HOCTh
remnepatyp Af pactsopa H noMeleHHs:

1ol S T L 10 20 30 40 50 60 70 80
k;u!
ApyxGoprosoi orcoc 1 1,16 131 147 163 1,79 194 21 226
oxHoGoprosoft orcoc 1 1,03 1,06 1,09 1,12 1,15 1,18 1,21 1,24

INNpumep 5.1. Onpenernts pacxon BO3AYXa, OTCacHBaeMoro ABYyXGopTo-
3SuIM H OJIHOGOPTOBLIM OTcOCaMH Ge3 mojjaysa OT BaHHHW XPOMHpPOBaHHA.

Hcxodnote OGannsie. Konueutpauus xpomosofi kucaoTs 40 r/a; chaa Toka
=500 A. Nnuua paunm 1,1 M, wxpuua 0,6 m. PaccTosiiHe OT 3epkasa KHAKO-
TH [0 OCH wenH Goptosoro orcoca H,=0,2 m. TemnepaTypa BO3gyxa nomeile-
A £,=:26 °C. Temnepatypa xuaxocth 56 °C.

Pewenue. JIna asyxGoproeoro otcoca k,==1,0; ans onnoGoprosoro ortcoca
?y=0,8. Pa3sHocTb TemnepaTyp MHAKOCTH H moMelleHHa Af=56—26=30"C.

Kosdduuuent yyera pa3HOCTH TeMIepaTyp pacTBOPa H NMOMeLeHHA (CM. BH-
te) ka;=1,47. Kosbduuuent yuera TOKCHYHOCTH BHIACNAIOWHXCA ¢ MOBEPXHOCTH
>acTBopa B BaHHe BpegHwx pewects (cMm. ra. 2) k=1,25. Pacxox Bosnyxa,
/manfiemoro orcocom Ge3 noaayea 4yepes ogHOGOPTOBOH oTCOC, oONpeensneM
io dpopmyae (5.9):

L—'I‘MZ)O'(O53£M 02”’1 1-0,6:0,8-1,47-1,25 = 1000 m%/y;

— l ] l,l+0,6+ 1 3 ] L] ] 1] = "

4yepes AByx6opTOBO#t OTCOC

L = 1400 053—112"6—-{—027”“106! 1,47:1,25 = 1250 m3/u
a (‘1.14»0.6 ) e '

Npumep 52 Onpeneants 3¢hekTHBHOCTE PaGOTH MECTHOrQ OTCOCa B
ae npubanikenHoro pactpy6a Ges duanua.

Hcxodnvie dannme. Pasmep pactpyGa ab=200-200 mm. OGbem yaaiseMoro
103yxa uepes MectHbi orcoc L=630 wm3/y. Tun HcTouMHNKA DBbIACNEHHA -— JH-
iefinnf (mox). duamerp oxka 250 mm, Konmuecrso sugensiowefici BpelHOCTH
XJ0pHcTOro BofaopoAa) u3 Moka Go=100 r/u, CxeMBl PACNONOKEHHA MECTHOCO
ITCOCa H ABHMKEHHS BOIAYWHHX NOTOKOB B MOMEUlEHHH (pHBeAeHn Ha pie. 5.6
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Puc. 5.7. Pacnpepenenne cKopocTefi BO3AYLIHOTO TOTOKa, KO3ddHuHenta TYpOY-
JNeHTHOro o6MeHa H KOHHEHTPAUHA BPeIHHX BellecTs Ha BXode BO BcackiBajoilee

OTBEPCTHE MECTHOro orcoca

u 57 Kparuocts BospyxooGmena 8 nomemennn Kp=10. Tlputounni so3ayx
nojiaeTcA B NOMElleHHe vepe3 NPHCTeHHHe NafleibHbie RO3YyXO0pacnpeieNHTeNH
tuna BII1-52. Ckopocts BHXOAa BosAyxa H3 pewerok v=3,0 m/c. Moxsnx-
HOCTh Bo3nyxa B mometmednd vy,=0,2 m/c O6bem nomewenus 1000 m?,

Pewenue. TlonpaBoutinifi KO3GQHUHEHT Ha CKOPOCTHOe JaBjeHHe Aaf MNpH-
TOYHOr0 NaHensHOro Bo3ayxopacnpepeantens THna BII[1-52 waxosum no

Tabna, 4.1; §=-2,0.
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DnepruF TPRTGUHME CTPYR:

e il W T 3/c3
gq. ¢ = Kp 2 “:102.3609930'025"/‘:'

JHeprHA TENJOBHX MOTOKOR ABHIKYIUHXCA MPeLMeToB:
€rc= Eppn= 0.
CropocTe BXOAa BO3AYXa B BHITAMHOS OTBEpCTHe:
630
B PN S S
F 0,2.0,2-3600
Kunernyeckas 3HePrHA BO3AYUIHHX MOTGKOP HOMEUCHAA!
8 = Enc } Br.c + €x.0 = 0,025 m?%/cd,

Onpenensionii pasMep_paccMaTpHBaeMoro oGbexra 1=yF:
mecTHoro orcoca: l,=y0,2-0,2=0,2 u;
noMemenus: ly=Y12-4,5=735 u.
KosddHunent typbynentioro obmena, M%/c: A==0,25g1/34/3;
mecTHoro orcoca: A,=0,25-0,0251/3.0,2¢/3=0,0085;
noMewtenus: Ap=0,25-0,025/2-7,354/2=1,041.
Paccrosinie or otcoca 20 Ganxkafiiero kpas jwoka: x;=0,1 u;
Paccrosnne oT GamKaflllero K OTKOCY Kpas Jioka Ao pabouero mecra x,=
=1,0 M oT oTcoca Ao jajbhefllero Kpas JIOKa:

X3 = X34 d = 014025 =035 u;
PacCTORHHE OT MECTHOrO OTCOCAa A0 MeHTpa JIoKa:
X = x4+ d/2 = 0,1 4 0,25/2 = 0,225 M;
oT oTcoca jo paboyero mecra:
’ Xs=X14+x2=014+10=11 u.

OTHOCHTe/ILHHE PaCCTOAHHA:

Up == = 4,375 ~ 4,38 M/c.

x=x/b;
x3=%;/b=10,1/0,2 = 0,5;
Xy = x3/b=0,35/0,2=11,75;
Xy = x,/b=0,225/0,2 = 1,125;
Xy =xg/be=1,1/0,2=5,5,

OTHoCHTeNLHAA CKOPOCTbL BO3AYXa: Ha PacCcTORHHH X< b no puc. 4.10: x, =035;
Ha PacCTOAHHH x>b:

2
U = arcctg[? ]/1 +-f';;(1 + x8) |;

= 2
Uy, = oo arecig 7 YVI+T1(1+1,75%)=0,16;

Ur, = %arcctg (1125 VT + T+ T1,1250] = 0,29;

<
Uy = -I-i—oarcctg (6,5 YT+ 1(1+5,5%)=0,02.
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€KOpOCTL BO3AYXa HA PACCTORHHA X, m/c:
Uy =2 UgUx;
vx, = 4,38-0,35 = 1,533,
Ox, = 4,38:0,16=20,7;
vx, = 4,38-0,29 = 1,272;
vx, = 4,38:0,02 = 0,0876.

HOCKOJIBKY CKOPOCTb HA pPAcCCTOAHHH X5 MEHblIE TOABHIKHOCTH BO3AyXa B
noMeuenHH, ompejensemM paccTosHHe, TAe CKOPOCTh BOJIH3H  BCACHIBAIOLLLrO
OTBepPCTHA PaBHA NOABHXHOCTH BO3AYXa B MOMEWEHHH: Uy=0g, HO Ty2=0.[U
NOACTABARA Ur=0Ug, NOJYUHM:

sy 02
T g 4,38

B 10 ke BpeMs

Ux = 2 + arcctg [; Vt +‘E”Es (14-2) ]

[Moacrasasia B maHHoe YpaBHeHHe ¥x, PACCUHTAHHOE BHIlIe, NMoJIyyHM paBeHCTBO,
H3 KOTOpOro W onpegeJHM OTHOCHTEJIbHO€ PacCTOfHHE I, rje Ux=Ug:

0,2 2 - B -
;T,:.——-—Bs arcctg[ VI+ - (I-[-x’)]

2
0,0457 = 180 arcctg y,

= 3 =
re y=x ]/|+ -z—,-(l-l-x’); arcetg y = 4,006; ¥=13,7;

FVIFT(FB)=13,7; B (24 &) = 187,69;
2% - 4 = 187,69; 1 =gz
M2 —187,69=0; z=12,736; x=3,57;
x=1x/b; x=xg=xb; xu3=238,57-0,2=0,714 M.
Paccrosuue ot FpPaHuun, rae v=uvy A0 AAJIbHEr0 Kpaf JloKa:
X = x,— X3} x" = 0,714 — 0,35 = 0,364 M.
OTHoOCHTeIbHOR PACCTORHME:
X = x'[b=0,364/0,2 = 1,82,

OTtHocHTe/IbHARK CKOPOCTh BO3AYXa HA pacc-rcmhuu x':
vxa-:—arcctg[ ]/ l+ (l+x’)]

= 2
Uy = 7go Arcetg [1, B2V FT1 (11,825 =0,149.
CKOpoCTh BO3AYXa HA PACCTOAHHH x':
UX' =T'xlvn;
v, =4,38-0,149 = 0,662 m/c.
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Koasdpduuuent typbyaeuthoro odMena Ha pacerosHus x:

A"v("n"l 1
A.\:= Ug . (A“vﬂlﬂqvl-—-l)(xn_x) +| H
Xq
A= I'Mal.':g'm' 1,00-0,2 l =0,0463 t/c.
(0,0085-4,38 — 1) (0,714 —-0,35)

0,714 +

Pacxox BO3gyxa B NapaniefpHOM CeYeHHH KO BCAacHBalOlWeMy OTBEPCTHIO

MECTHOTO OTCOCA HA PACCTORHHH Xy (OT MECTHOrO OTCOCA A0 UEHTPAa JIOKa):
Ly= Fvy=0,2.0,2.1,272-3600 = 183,17 m*/a.

Ko)nuempmm BpeaHOrd BelllecTBa Haj LUEHTPOM JHHEAHOTO HCTOYHHKA (HaX

JIOKOM) ¢
Co = GfL¢ = 100000/183,17 = 545,94 mr/u®,
Konuentpauts BpeAHOro BellléCTBA HA KPAalo JHHEAHOro HCTOYHHKA:
F - kG,e_—n/A",
‘¢ U — CKOpPOCTb BO3AYX4 HA HAHOGOALUIEM DPACCTOAMHH JHHEAHOr0 MCTOYHHKA
)T MECTHOrO OTCOCa, T. € B HauleM caydde v=uv,,=07 m/c; A;— Kosd@uuu-
HT TYpOyJeHTHOrO o6MeHa Hd HARGO/bIIEM DACCTOAHHH OT JHHeHHOrO KCTOY-
MKa 10 MeCTHOro orvcoca, T. e x=x3 A,=0,0463 m%fc; Fk — KosdpduuHent
IPOROPUHOHA/IBHOCT H;
k ="V My Mz = V736,46 = 0,892;
—— paccToshHe OT UeHTpa JHHeliHOrO HCTOUHHKA (OT UeHTpa JioKa) HO Aadb-
ero Kpasi HCTOUHHKA, M)
—0,7.0,125

x=d/2=0,25/2=0,125 m; Cy = 0,892-545,94¢ 0463 _ 73 67 mr/m2.

Pacxox BeuecTBa, ZBHMKYUIErOCA B NPOTHBONONOKHYI0 CTOPOHY OT MECTHOIC
wcoca NpH vfv,=0,7/0,2=35>2,00, cocrasut:

Fu(cy—cy) 3,6  0,2:0,2.0,7(73,67 —0)-3,6

~ux[A, = =0,7-0,125 = 8,747 r/u.
t—e | —e 0,0463
3bdekTHPHOCTD paGOTH MECTHOTO OTCOCa
Gy -G 100 — 8,747
—— 1 e e - ]
3p = =100 = =5 100==91,25 = 91 %

3asncHMoCTh SPdekTHBHOCTH PaloThi MECTHOrO 0TCOCa THNA <NPHOJAHMKEH-

biii ﬁacrpy& o1 06beMa OTCACHBAEMOro BO3JAYXa NMoKa3ama Ha pHc. 5.8,
pumep 53. Cpasvuts s¢ppexrusiiocts paborsl oano- n ApyxGopToBoro
OT BAHHH Tpabiaenusi pasmepom 60031100 mm.

Hcxodnote dannsie, BolcoTa imenn 60prosoro ortcoca b=70 mm. OGuem yaa-
AEMOr0 BO3XYXa 4epe3 MecTHHe orcoch L=1000 m?/d, KoanuecTBO BHAENAI0-
lerocs Bemtectsa (XJAOPHCTOro Bomopona) B oGonx cayvasx Go=24 r/u. Cxema
ACNOAOKEHHN MECTHHX OTCOCOB OT BalHh, & TAKXKe CXeMa [ABHKEHHs BO3AYI-
HX NOTOKOB B HOMeleHHH HpHBededn Ha pHe, 59. KpatnocTs soagyxooGMena

nomettenn Kp=10, [Tpurounsti po3ayX nopaeTcA B NOMelleHHe Yepes NpH-
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Puc. 5.9. CxeMun pacnonoeHHsi MeCTHHX OTCOCOB BAHHH H JBHIKeHHA OCHOBHLIX
BO3JYIWHKX MOTOKOB NMOMEILEeHHS:

a — oAnoGopToBof orcac; 6 — ABYXGOPTOBOR OTCOC; 8 == NJaH TOMEU[eHHR

200

cTeHHWe BoO3Ayxopacnpeneantenn rtuna BIII-52. Ckopocrb BuXoaa Bo3ayxa H3
pewerok v,=2,5 m/c. IlogpmxHOCTL BO3XYyXa B nNOMelleHHH v,=0,16 M/c.
B nomemeHHH HMeeTCA HCTOMHHK TeNJa, ycTaHOBJeHHHHA Ha ocuopanuH, Tenno-
puienedHe or ucrounHka Q=29 000 Br. MecThHui oTcoc ycramoBJeH Ha pac-
crosun 0,65 M OT HCTOYHHKA TenJoOBHAeNeHHd No BepTHKaaH, OGbem moMelle-
uag V=450 M3, DoHOBAA KOHUEHTPALHA XJOPHCTOr0 BOJOPOAE B TOMELIEHHH
paBHa Hymo: Ce=0. ¢

Pewenue, I']onpanogauﬁ KO3(pdHUHEHT HA CKOPOCTHOE JaABJeHHe [JIs1 NpH-
TOUHOro NaHeNbLHOro BO3JYXopacnpenenutesin Thna BIIIT-52 mo taba. 4.1 E=2,0.
SHeprua NPHTONHBIX CTPYH:

2.2 52
tn, o= Kp-@i'u-— Hle =t

— 3/p8,
2 2.3600 0,0174 mdfc
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TenaouanpaKeHHocTe 0fbeMa
Q = Q/V = 20000/450 = 64,5 Br/u*.
MnotHocTh BO3Ayxa mpH =26 “C:
p = L1556 Kr/md,
Paccrofune OT HCTOUHHKE A0 MOXKCA CTPYH!
2n = 1,74,
rie d — onpeleNAIOIAR pasMep AR TEMIOBOTG HCTOYHHKA; NPHHAT paBHEM
HaHO6oJIbilleli €TOPOHK BaHHB d=1,} w;
Zn= 1,7+1,1 = 1,87 m.

PacCTosHHe OT HCTOYHHKA [0 PacCMaTPHBAEMOH TOYKH: Z,=0,65 M.
Paccronnne OT noajoca CTPYH L0 pacCMaTpHBaemOil TOUKH:

2=2a+4 2y = 1,87 + 0,65 = 2,52 wm.

Kosdpuunent npomopunoHansioctH € AR NA3CTHHH, YCTAHOBJEHHOW Ha 0OC-
HOBAHHH!

C = 34,3:10-¢,
KOJHYecTBO SHEPrHH, BHOCHMON B BO3LYX TEMIOBHMH CTPYSAH:
er c:c-@;z:&,&]ﬂ‘.w

: p 1,155

SHeprHs ABHKYUIHXCA NpeAMeTon €x.q.=0.
TNnomane npoema B NMIOCKOCTH KPOMOK JBYXGOPTOBOrO 0TCOCA ¢ YYETOM

GOKOBHIX CTOpPOH:
F=11:06+4007-06-2 = 0,744 w2
CropocTs BO3J4YyXa B IUIOCKOCTH BEPXHHX KPOMOK ABYxGOpTOBOrO OTCOCaA:
vo = L/F = 1000/(0,744-3600) = 0,373 m/c.
CxopocTs /803AyX& PO BCaCHIBAlOLIEM OTBEPCTHH OJHOGOPTOBOrO OTCOCA:
vo = 1000/(0,07-1,1-3600) = 3,6 m/c.
Sneprus BOIAYUIHHX NOTOKOE NOMELIEHHA:
€ = Enc+ & ¢ + €10 = 0,0174 4 0,00467 =
= 0,02207 m2fc* (cm. puc. 5.9, 6).

Pacuer adPekruenoctn palorm aeyxboprosoro otcoca. Onpejensiouini pas-
Mep paccMaTpuBaeMoro oGnpexTa:

1=VYF =71,1-0,01-2 = 0,38;

antipds = ,02247.0,384 = 0,077.
KosddHunenr Typdyaenvhoio obmena nByA(OpTOBOrOG 0TCOCA:
A = 0,25-0,077 = 0,0193 m¥fc.

Pacctosnie Of 0JOCKOCTH HCApPeHdHs BPeJHOro pewlecTBa JA0  MJGCKOCTH
BEPXHHX KPOMOn aByxGopromoco orcoca x,=0,1 m. KosuenrpauHs spegHoro
BEWECTEA B DOSAYWHOM (OTOWC WiJ BAHHONH:

¢y = 2400/1000 = 2,4 mr/m3,
11==060 161

= 0,00467 w?/c3,

NPoHIBeAeHHE:



Kos(@riilenT nponopiaonaasHocTE k=0,892.
Konuentpauus BpeAHOro BellleCTBa B IIOCKOCTH BEPXHHX KPOMOK AByxGop-

TOBOI'0 OTCOCa:
& kcoe—-ux]«"x - 0.892-2.48_0-373"""3'0_-?}?3 ==0,079 Mr/m®.

Pacxol BPeAlOro BElLeCTBA, HANPABAEHHONO B NPOTHBONOJOXKHYIO CTOPOHY
OT MeCTHOro oTCOCa: o :

npu v/v.=0,373/0,16=2,33>2,00
G = Fv (Cx — Cp) 3,6/(1 ~¢

0,744-0,373 (0,079 — 0)-3,6
= | — g~ 0:375 0.14/0,0183

—ux jd;) -

= 0,153 r/u.

3¢peKTHBHOCTE PAGOTH MECTHONO OTCOCE: |

i 4 — 0,153
Go—G o 2

m— = 9 .
I = G 24 100 = 93,62 ~ 94 %

KonuenrpauHs spepnoro BewlecTsa Ha paGoyeM MecTe:
Cx = Coe~ /"% = 0,892.2,4e=0:373-0:65/0,0198 _ 0 60001 mr/mb.
Pacnpesenenyde ckopocTel BO3AYMIHMX NOTOKOB, KOsduuHenta TypOyaent-
noro o6MeHa M KOHUEHTPaUHA BPeAHLX BellecTB Ha BXOJe BO BCACHBAIOUIHe

" oTBepcTHS ABYXGOPTOBOrO OTCOCa npubeneHo Ha pac. 5.10. 3asHcHMOCTD 3D dek-
THBHOCTH PaGoTh ABYxGOPTOBOro OTCOCA BaHHHW OT o0beMa OTCACHBAEMOro BO3-

Ayxa npHsefeda ma puc. 0.11.
ﬁ{“
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Pue. 5.10. Pacnpepeaenne cKopocteii BO3AYIHKHX NOTOKOB, KodddHuHenta Typoy-
JeHTHOr0 O6MeHa H KUOHUEHTPAUHA BpeAHmx BelleCTs Ha BXOAE BO BcachiBaicluee
OTBepeTHE ABYXGOPTOBOrO MECTHOCO OTCOCA CaJbBAHHUECKOH BAHHH

Puc. 5.11. Xapakrtep namenetius 3@dexriunnocty paborn oaio6oprosoro ! u ABYX-
GUPTOROTO 2 MCCTHOIO OTCOCA FadpIafMMecKOR Baliim B 30BHCHMOCTH 0T o0bema
OTCACWBACMOro BDZIIL}'X&I
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Pacuer spdektuniiocrs pabore oAHOOOpTOBOTO OFCOCAa (cM. puc. 5.9, a).
Onpegensiouuft pasMep: paccMaTpHBaeuoro obmhexTa: 1=yF; nomewesnus: lh=

=76-4,3=5,08 M; Goprororo orcoca: lo=¥0,07-1,1=0,278 M,
ﬂponsae,nenne gl/3.J4/s;

oanoGOPTOBOr0 MecTHOro orcoca: 0,022'/2.0,2784/2=0,051;

nomenenusa: 0,0221/3.5,084/%=2,455.

Koadpduumnent Typbynentaoro obmena A =0,25g1/3/4/3;

oasoGopTaBore MecTHoro orcoca: Ao==0,25-0,051=0,0127 m?/c;

nomeienns: A,=0,25-2,4556=0,613 m?/c.

Paccrosinne or menad GOpTOBOrO OTCOCA A0 fAa/bHErO Kpan paHHB X1=006 M
(puc. 5.12).

PaccrosHHe OT JajbHero Kpas BawHW A0 pabouero Mecra x:=0,2 M,
PaccrosinHe ot wenn Goprosoro orcoca f0 palouero Mecra:

Xxs=x1+ %, =06 4+02=08 m.

Paccrosnue or GOpTOBOro OTCOCA A0 LEHTPE BAHHH: X3=03 M.
OTHOCHTE/IbHHE PACCTONHHA:

x=2x/b;  %==0,6/0,07=8,57; x3=0,8/0,07 =11,43;
Xy =0,3/0,07 = 4,285.
OTHOCHTeNbHEHE CKOPOCTH BO3AyXa HA P&CCTOAHHH X!

- 2 — b2 3
Oy = — arcelg (x Vl +ox 1+ x’)):

= 2 0,07°
vxln-;marcctg 8,57V1+=I—],- (1 4-8,567) | = 0,064;

2
Vg -—--lsoarcctg(ll 43V|+ T (11, 432)) 0,045;

5;‘ = marcctg (4,285 Vl + —]3-]3— (14- 4,2855)) = 0,139.
CKOpOCTb BO3/LYILHOrO NOTOKZ HA PACCTOAHHH X, M/C:
Up = Uxly; ¥y = 3,6-0,064 =0,23;
vy = 3,6-0,045 = 0,162; vs = 3,6-0,139 = 0,5.

OHPEJIEJISIEM pacCTosinHe, rje CKOPOCTb BO3AYLIHOro IOTOKa OT MECTHOro OTCoCa
paBHa NOJABHXHOCTH BO3/yXa B INOMELIEHHH:

Uz = Un,

Irié Up — NOABHIKHOCTb BO3AYyXa B NOMEIleHHH, M/c.
ITockOABRY Hx==Vx/Vg, NOACTABJAR Ux=Up, NOJYYHM:

Uy = Unfvy = 0,16/0,3:

- 2 - [ =
Ux:?arcctg (x 1+—27 (1 +x5))-

nOACTaBJAA B QAHHOC YpauHeHHe pacCuHTaAHHOE 'BHI.iI_e Ux, M0Jy4YHM pP&BEHCTBO,
H3 KOTOpOro ¥ ONpejpejHM OTHOCHTeJbHOE paccromme x:

016 2
U =03 moarcckg( V! + = @b (0 x*))
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Peiientie gawsore ypasnenna (cM. npumep 5.2) paer a==11,4 M;
X= Xpe=xb,
Xp=0,07-11,4= 0,79 m.
Paccronilieé 0T rpaRullb, rle 0=vg, A0 UeHTPa KCTOUHMKA BHAeAEHHs (Bak-
Hu) %'=x,—X, TAe X — PACCTOsiHHE OT MECTHOrD OTCOCa A0 LEHTPa HCTOYHHKA
puacaenns; x=03 M; x'=0,79—03=0,49 m.

OTHOCHTE/IbHOE PACCTOAHHE i’=x’fb=0,49{0,07Q=‘1,0_
OTHOCHTEABHAS CKOPOCTb BO3JYX& HA PACCTOAHNH X’

Uy = —z— arcetg (x]/l +-3-i, (1 _]_;—,)); ‘

9 e
0, = g arcete (7,0 ]/l -~ 0—{?-'7-;— (1 + 7=))== 0,08.

CKopoCTbL BO3yXa HA PACCTONHHH X':

i

Uy == Uyt = 0,08-3,6=10,288 m/c.

Koapuunent TypOynentsoro o6Mena Ha JajbieM Kpalo BAHHH OT MeCTHO-
ro orcoca

AnY(xy—x) 1
Ay = vy " Anvn/(Agwy — 1) (3n— ) ’
*n cal
4. _ 0:613-0,288 I
*=""3F  (0.613.0,16/0,0127.3,6 — 1) (0,79 — 0,3) . . —
0,79 +1
= 0,0287 m¥/c.

Pacxon BO3/lyXa B CeYeHHH, mapajnieJlbHOM BCacHBalOWEMYy OTBEpPCTHIO MecT-
HOTO OTCOCAa HA& PACCTOAHHH X; OT MECTHOI'0 OTCOC& A0 UeHTPAa BaHHM:

Ly = Fy, = 0,07-1,1-3600-0,5 = 138,6 m3/u.
KoHuenTpaunus BpelHOTO BEMIECTBA HAl LEHTPOM HCTOYHHha (WAl BaHHOH):
Co = G/L4 = 2400/138,6 = 17,32 mr/u*
KosgdulrenT nponopunoHaibHocTh &= 0,892,
Konnenrpaunn spefsoro seillecTsa Ha PACCTOSIHHM X
Gy kcﬂe—vx/.qx;

na paGouem Mecre C,=0,802-17,32¢~9%230,5/0,0287 () 282 MT/M? H& KP&IO BaHHMI
Ce=-0,892 17,32¢-0,73-0,3/0,0287= | 402 mr/m.

Pacxon BellecTsBa, HAaNpas/ieHHOro 8 NPOTHBOIOJOXKHYIO CTUPOHY OT MEBCTHO-
ro orcoca upH vfv,=0,23/0,16=143>>12:

G = L(Cy—Cg)/1000 = 138,6(1,402 — 0)/1000 = 0,194 r/u.

JpgerTiBHOCTL paGOTH MECTHOrO OTCUCA:

Gy — G 2,4 —0,194
% = G, Y= 2,4

¥

%

100 =92 %.

Paciipefiesenheé CROPOCTCH BO3/AywhOro NOTORa  KOMPPuanenTa Typhyicur
HOrU OOMEHE H KOHUEHTPAUHH BPefibiXx HCUIECTE  pa MAUAE BO BCACHBAIOUICE
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Puc. 5.12. Pacnpenenenne ckopoctefi BO3AywHOro norToka, kosdouuuenta typly-
JEHTHOTO O6MeHAa H KOHILGHTpPAuHH BPelHHX BellecTB Ha BXOAe BO BcacHB&IOliee
OTBEPCTHE MEeCTHOrO OTCOCA THNA OAHOGOPTOBOrO OTCOCA FaabBaHUYECKOH BAHHK

OTBEPCTHE MECTHOT'O OTCOCA THN& ORHOGOPTOBOTO OTCOCA TANLBAHHYECKON BAHHMLI
npuBeseHo ua puc. 5.12.

Mpumep 54. Cpasuuth 3h(eKTHBHOCTE PAGOTH! MECTHHX OTCOCOR JBYX
THIOB YKpuiTMA wiKaduoro Buia u nauenn YepuoGepemcnoro 6es d.ianna pu
OAHHAKOBHX ofbeMax yaaasemoro Boaayxa L=2480 mi/u, h

Hcxodusie dannote, KonnuecTso Buaensioledics speadocTu (auerona) 8 06o-
ux cnyvaax Go=50 rfu. [Inan nomellienus H cxeMBl MECTHHX OTCOCOB NpHBelelbl
Ha puc. 5.13. KpaThocTh BO3AyXooGmcHa 8 noMellewwn Kp=8. [Mputounbifi BO3-
AyX MOAaeTcs 4epe3 NOTOJNOYHBIA BO3MyXOpacupeAeanTe/b THNA BE[I_U CropocTs
BHX0JA BO3AyXa W3 Bospyxopacmpeaeaunteas v -=3,0 w/c. [MoasmxuocTs BO3AYVAR
B DoMellleHuun vg=0,1 Mjc. CKOpOCTh BO3AYMIHOre NMOTOKD B CEUEHHH NaHeN ep-
uoﬁege)xcmro vo=4,0 mjc. O6vem nomeuenns 500 .

ewenue. [lonpasountili KOIQPHIHEHT HAa CROPOCTHOC JAAwienue NPHTOUHOTO
Bosayxopacnpeseantenn thna BALT &=13.

HEPTHA NIPHTOMHBIX CTPYH.

1,3-32
2-3600

eﬂ.g.:Kp-%ima = 0,013 m2/ed,

Suepruf TeNNOBHX CTPyH, ABHMKYLULAXCA NPEAMETOB: €rc=Exp=0. CropucTn
BO3AYWHOCO NOTOKA BO BCACHBAIOWICM CCYCHHH YAPWTHA WhaHOro THna:

vy = L{F = 2480/1,2-0,9-3600 = 6,64 w/c.

[Mnowans otkpurtoro npoema naueau Yeprobepeschoru (Ppont n Gonosbie
CTOPOHLI ) :

F=1,085-12+42-047 = 2,3 m?

Pacuer apdexrusnocTy paborm  yxpwraa wkahnoro twna {puc 513,4).
Onpeaensiomufi passep MECTHOrO 0TCoCA:

1=VF=1V1,2:0,9=1,04 u.
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Puic. 5.13. CxeMbl pacnooKeHH MecTHEHX OTCOCOB H ABHXCHHA OCHOBHHIX BO3AYLI-
BHX MOTOKOB B MOMCILCHHH:

a — yKphiTHe WKadHOro Tuna; 6 — mauens YepHoOGepe:KcKoro; @ — naav nomewlenus; | — ue-
TOVHNK BbifleneHds BPeAHBIX BelilecTB; ? — pafoyee MecTo

Kospdrunenr TypGyrentHoro o6MeHa MecTHOro oTcoca:
: Ay = 0,25e'/31/3;
Ay = 0,25-0,0131/9.1,044/3 = 0,1148 m2/c,

OTocHTebHAS CKOPOCTb B CeYeHHH OTKPBTOro npoema no puc. 48 (#a swicote
H=03 m): 5,=0,55; na paccroanun 100 Mmm or mrapa 5,=0,45, CkopocTh Boa-
AYXa HA PACCTOAHuH X

Ux == Usly; v,1x0,64-0,55:—.0,35 M/e;
Uy, = 0,64.0,55 =0,29 m/c.

KouuenTpanis Bpefiioro Bei(ecTBa B AOIAYUWHOM MOTOKe HAX HCTOYMHHUKOM Bhijie-
JCHHAL

Cy = G[L == 50 000/2480 = 20,16 Mmr/m?.
KoadduuneHT NponopuHoHa bHOCTH:
k = }/79/58,08 = 0,707.
KoHle i panis BpeiHOLO BelecTda 8 npoeme wikada:
“/Ax _ 0,707.20, 160 004 025/0.018 . 3 954 yr/u3,
Koutleutpanus Bpelioro BeliecTBa B BO3AYWIHOM [IOTOKEe H3 pafoucm Mecte:
C =3 0,707-20, 162~ 064-0:35/0.1148 ., | 803 ayp/n®,

C.\ - Ca'e
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Pacxon BpEeIHOTO BellleCTBa, HANpaBJEHHOro B MPOTHBONOJNOXKHYID CTOpPOHY
OT MEecCTHOro OTcoca:
npH  0/us = 0,64/0,1 = 6,4 > 2,00
. Fo(Cx—Cp)-3,6

= A =
¢ 1 —e e

1,2:0:9:0,64'(3,%54 — 0)-3,6
= 1{_ o050, - = 10,79 r/u.

SdpexTnBrOCTE paGOTH YRPHTHA WKaPHOro THNA:
Gy — G 50 — 10,79

3¢=—£Z;—- 100 =y 100=78,42 % 78%.

Pacuer spdexrunroetr pabotis namean ‘UepHoGepemckoro (puc. 5.13,6).
Onpenensiioutuit pasmep [=YF=y23=1,52 m.
Kospduument Typ6yaeHTHOro o6MCHAa MECTHOIO OTCOCA:

Ao = 0,25e!/3/4/3 = 0,25-0,0131/3.1,524/% = 0,103 m?¥/c.

OTHOCHTe/IbHEE CKOPOCTH BO3AYLWIHOrO MOTOK& B CEYCHHH OTKPHTOrO NpoeMa H
Ha paGoueM MmecTe no puc. 4.13: 7. =0,07; ¥x,=0,05. Ckopocrs BO3AYWHOrO NO-

TOK& B CEYEHHH OTKPHTOrO NMPOEMa B Ha PaboyeM MeCTe: Ux=ixUo;
U=l=0,07-4,0=0,28 Mfc; v,!=0,05-450==0,2 Mfc.

KOHHEHTP&I.IHR BpPeAHOI0 BelUlecTBA HaX HCTOYHHKOM BHILENCHHA  BpeAHBIX Be-
lnecrTs: '

Co = G/L = 50 000/2480 = 20,16 mr/m?.

CpenHee paccTOSIHHE OT MCTOMHMHKA BBIIEJEHHA BPEAHHX BElIECTB A0 OTKPHTOrO
ceuennst npoema nanenu YeproGeperckoro:

Xep = (0,25 + 0,6)/2 = 0,425 m.

KoHlUeHTpallHsg BPeJHOro BellecTBa B CEYEHHH OTKPHTOrO MpoeMa Nakean Yepwo-
GepexcKoro:

KoHueHTpallus BpeHOTo BellecTsa ha paGouyem mecTe
C = 0,707-20,16e—0:30:35/0.103 _ 5 440 mr/ns.

Pacxon BpeaROTO BellleCTB3, HATPABJICHHOTO B MPOTHBOMOJNDMHYK CTOPOHY
OT MECTHOFO oTcOCa:

T4 0,707 20, 16603 0426/0,103 _ 4 496 yip/us,

nps vfe, = 0,3/0,1 = 3,0 > 2,00
Fu (Cx — Cy) 3,6 2,3-0,3(4,426—0) 3,6
Ly oA = [ 0duamis = 15,93 r/u.

SddexTusHocTh paboThl nanean Yepuobepexckoro

G,—~G — 15,93

Mpumep 55. Onpenenurs 3pQeKTHBHOCTL PAGOTH MECTHOTO OTCOCE THNA
npuGauKeHHHA pacrpyd Ge3 daaHua npxH MaauX oObeMax OTCACHBAGMOro BO3-
nyxa,
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Hexodnoe Oanusie. Pasmep paﬂzyss aXb=200200 mM. O6nem yaanse-
MOro Bo3ayXa uepes MecTHulH oTcoc L=250 m®/u. Tun HCTOYHHKA BHAEJNEHHA —
anneltnptt (mok). [uamerp moka 250 mm. KoanuecTso BHASNAIOWIErocs BpeAHOro
BelllecTBa (XJ0pHCTOrO BonopoAd) u3 moka Go=100 r/u. Cxema pacnonoxeHus
MECTHOTO OTCOCAa H cXeMa J[BHXKEHHS BO3LYIWHHX NOTOKOB B MOMEIUEHHH MPHBe-
Zertt Ha puc 5.6. Kpataocts BosnyxooOMesa B moMewennn Kp=10. Tlputounsii
noalg{x noaaeTcss 4Yepe3 NpPHCTEHHHE MaHeNbHbie BO3AYXOpaclpele]HTeNH THIA
BIIIT-52. CkopocTb BHXx0Aa B03AyXa 3 pewerok v=3,0 m/c. [ToapumKOCTL BOS-
Ayxa B momemenu# vz=02 mjc O6bem nomemenna 1000 3.

Pewenye, Monpasoynslfi ko3gduunenT HA CKOPOCTHOE NaBjeHHe AAS NPHTON
HOTO TIAHeJLEOTC BO3nyXopacmpeleswrens tuna BIIM-52 us tadmaue 4.1 =20.
DHeprus nPUTOUABIX CTPYil:

Eo? 23
& = —— o Se— iy M3/cd .,
n, e Kp 2 10 2.3600 0 026 /

Duepras TennoBHIX MOTOKOB ABMIKYIUIMXCH NPEAMETOB:
Ern=28yn=0.
CKopocTs BO3AyXa BO BeachiBaioliem OTBepCTHH MECTHOTo OTCOCE:
L 250
%="F =0.2.0.2 3600
Kos@%&gtnenr MeCTHOTO COMPOTHBJIEHHS BHTSXKHOrO OTBepcTH W3 Tabn 4.1
94,

En o=

DHepruf Bo3aYWHHX NOTOKOB NOMEIMEHHA:
€= Enc+ 8o+ &= 0,025 m¥/cd

= 1,736 m/c.

Onpepessioluit pasMep paccMaTpuBaeMoro 06bekTa [=YF: mecrhoro otcoca [=
=}0.2-02=02 m; nomemennsi [=V12.4,5=7,35 M. Kosadpopuunent TypGy-
nenTHOro obmena A=0,25e!/3[4/3: mectworo orcoca: Ag=0,25-0,025'/%-0,2¢/2=
=0,0347 m?/c; nomeltenus: Ag=0,25.0,025/%.7,35¢/3=1,041 wm?/c. Pacctositne
OT MECTHOF® OTcOCa Ao Omwkaiitiero kpas moxa: %,=0,1 m (puc. 5.14). Pac-
CTOAHHE OT MeCTHOro oTcoca no AaJIbHEro xpaﬂ JII0Ka

$i=x+d=01+025=035 M;
PaccTosiuge OT MECTHOFO OTCOCH MO USHTPA JIOKE
xy = x; + di2 = 0,1 + 0,25/2 = 0,225 m.
PaccTofinme 0T MECTHOTO oTcoca A0 pafioyero mecta:
gs=%+x=0I+10= L1 &

OrnocHTeJbABIE PACCTORHRA: F=x/b:

- x 0,1 - X 1,1
— y —— . ._._L.*._..-._s'5v
Xy = b _0’2—-0,5, X5 = by 02

OTHOCHTebHKE CKOPOCTH BO3AYXAa (mo puc. 4.10): Ha PacCTOAHHA x<b 7y =
=0,25; ua paccToAHHA x=b 7-=0,07; Ha paccTosHHH x>b oTHocHTe/bHAR CKO-
pocTs BCIAYXA OMPEARAAETCR Mo dopmye:

w o s b? = |
0x = = arcelg x],/l o (1B
= 2
Uy, = I—B-oa.rcctg 55 VT+1 (1 4-5,5%) =0,02,
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Puc 5.14. Pacnpenenenne cKopocTed BO3ZAYINHOTO MOTOKE, KO3pdHiHeHTa TYpay-
JieHTHOro 0OMEHa H KOHUeHTPaUHii BpeAHBHIX BeUIECTB Ha BXOAe BO BCacHBawilee
OTBepCcTHE MeCTHOro OTCOca THNa «NpubaHXKenHH# pactpybs npdH Maaunx obbeMax
OTCAaCHBAEMOro BO3RYXa

CkopocTb BO3LYXa HAa PACCTONHHH X onpeaensercs Mo ¢opmylie
Uy = 0x;  Ux, =1,736:0,25 =0,434;
Uxepy == 1,736:0,07=0,121; Uy, = | ,736-0,02==0,0347.
U3 puc. 5.14 BHAHO, yTO paccTosnKe, rie ChROPOCTh BOIAYIWHOTO NOTOKA D&B-
Ha IOABHMHOCTH BO3/1YyXa B NOMewCHHH, cocrasaser x,=0,lo0 »

OtHowexHHe NJOUIAAH, HE NOBAAAIOWeR NOA ACHCTBHE MECTHOIC 0Tcoca, K 006-
ulell NACUIAAW BHICNEHMA BPEAHBIX BEUIRCTE 8 aTMOCHepRwil BOIAYX:

E\[Fy = 0,042/0,049 = 0,857.

KoJinuecTBo BpeAHHX BellecTB, HAXOAAULHXCA BHC 30HB! JEACTBHA MECTHOTO Of-
coca:
Gy = GoF/Fy = 100-0,857 = 88,7 1/u,
KoanyecTBO BpeAHbIX BeUleCTB, HAXO/MILHXCA B JOHC JAcHCTBHA MECTHOrO oTcoca:
= 100 - 85,7 = 14,4 rju,
Paccroadne 0T MECTHoru OTCOCHE Au uedTPd WCTOMiiikd, GhALAAOUIETs Bped-

IBE BEWECTBY, NUNEAANILET0 B 301y ero AeHcTBHA. x=0,125 ™,
OTHOCHTENbHOE PACCTURNKE X:

x = x/b =0,125/0,2 = 0,625;
npn x= b no pre. 4,10 naxopnm vs=017,
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Ciopoctb BO3AYIHHOTO MOTOKA HAJ UEHTPOM UACTH WCTOUNHHKE, TONSASIOLIET(
B 30HY NefICTBHA MECTHOI0 OTCOCA: Ux=7.Uo=0,17-1,736=0,295 M/c.

Pacxon sosnyxa B ceyeHHH, MapajseJibHOM BCaCHBAIOUlEMY OTBEPCTHIO MecT
HOro OTCOCA Ha PACCTOSHHH X: L=Fv=0,2.0,2.0,295-3600=42,48 ™m3/u.

Konuentpauns BpefHOrO BewlecTBa HAA UEHTPOM  4acTh JHHEAHOrO HCTOY
HRKA, HaxolslllerocA B 30He AefiCTBHA MeCTHOro oTcoca:

" Co= GIL = 14300/42,48 = 336,6 mr/u.

CKopocTh BO3AYINHOTO MOTOKA Ha PacCTOAHHM X'
X' = Xq—X,

rie Xn — D&CCTOSIHHE, HA KOTOPOM CKOPOCTb BO3IAYWIHOTO NOTOKA OT MeCTHOrC
0TCOCa PasHa NOJABHXKHOCTH BO3AyX& B nomewenu; ¥p=0,15 M; x — paccTosHHe
OT MeCTHOro OTcoca N0 LEHTPAa WACTH HCTOYHHKA, HAXORRIIErocs B 30HE AeHCT-
BHA MeCTHOro otcoca; x=0,125 m; x'=0,15~0,125=0,025 w,

OruockTenpHoe paccroanne I =0,025/0,2=0,125,

Ilpu x<<b no puc. 4.10 naxoaum 7,=10,8.

CKOpOCTh BO3AYIUHOTO NOTOKA HA PaccTOAHMH X'

V5 == Oxvy = 0,8-1,736 = 1,388 w/c.

Kos¢puuuent rypOynentaoro o6MeHa Ha paccroanHu x=0,125:

Anuxn_x |
T vy 1Awn/(Agg) — 1Y (3a — %) =
Xn + 1
1,0516-1,388 1
=TT1,736  [1.0616.0,2/(0,0346-1,736) — 1] (0,15 — 0,125) =
0,15 +d
.,-..—..0,593]4‘/(!.

Koadipuunenr nponopunonanbhoctn k=Y29/36,46=0,892.
KonueuTpaunsi BpefHOTO BelllecTsa Ha KOHLe Y4CTH HCTOUYHHKE, HEXOAAMIETOCA ¥

30He .ﬂeﬁCTBHﬂ MEeCTHOro OTCOocCa:
Cr= kcueﬂpxlﬁx =0,892. 336.60—0.%0.025[0.593 = 988,696 Mr/M’.

Pacxop peinecTpa, HANPABJCHHOrO B MPOTHBONOJIOKHYIO CTOPOHY OT MECTHOLO OT-
€OCa OT 4acTH HCTOYHWKA, NONAJAIMEro B 30HY €ro fedcTsum:

npH vfun = 0,2/0,2 = 1
6o L (C—=Cp) (1 = /%) 5
2= (2 _e“u’/Ax) 1000 '
42,48 (288,69 — 0) (1| — ¢—%20:025/0,69) o
(2 _ 5—0.2-0,025[0.593) .1000

OOwuil pacxoa BewiecTBa, HANPABJEHHOrO B IIPOTHBOINOJOXKHYIO CTOPOHY OT Me-
CTHQrO OTCOCa:

= 6,378 r/u.

Gy =

G =G+ Gy = 857 6,378 = 92,08 r/u.
SHPEETHBHOCTL PABOTH MECTHOIG (TCOCE:

-G — 92,08
a0 9= g0 100—92.08

100 = 7,92 ~ 8 %.
G, 100 ~8%
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Puc, 515, CxeMn pacmoNOKeHHA MECTHMX OTCOCOB (30HTOB) N NBHMKEHHA OCHOB-
HOIO BO3AYWHOrO MOTOKA B MOMEIIEHHH:

a — 0BT Ges BCTaBKH; 6 — 3OHT €O BCTAaBKOM; & = MAan mMOMelieHHA; | — HCTOUHHK 3HIene-
HHSA BPpeAHKLIX BCILECTR

MMpumep 56. Cpaeauts 3¢heKTHBROCTE paBoTsl NBYX BHTAKHHX 30HTOB
(6e3 xonuyeckofi BCTaBKH ¥ cO BCTABKOA) NMPH OAMHAKOBOH MPOH3BONHTENBHOCTH
L=8000 m?3/u.

Hcxodnote dannste. KonwuecTso BHAEASIOMErocA BPeHOro BewIecTsa (xJo-
pHcroro BoAopoaa) Go=100 r/u. CxeMH PAaCNONOKEHHS MECTHHX OTCOCOB W 1BH-
JKeHHA BO3AYUIHHIX TOTOKOB B momelleHHH npupefeHm Ha puc. 5.15. Kparuwoers
Bo3ayxoo6mena B nomellennn Kp=10. [Ipurounmii Boaayx nomaercs uepes npu-
CTEHHHE NaHenbHble Bo3fyxopacnpeienwrenn Ttana BIIM-52. Cxopocrs BHXOna
Boanyxa n3 pewerok v=3,0 m/c. TTOXBMKHOCTE BO3AyX& B NOMELIEHHH Up=
=0,2 m/c. Hapyxkuuifi paanyc 304108 ry=0,50 M. BuyTpenuuii paanyc sonra ¢ Ko-
nuveckofi BcTaBkofi rn=0,2 M. PaccTonHue OT HCTOUHWKA BHOeNEHHA N0 30HTA
x=:0,4 m. PoHoBan KoHUEHTpalHA XNOPHCTOrO Botopoaa Cy=0.

Pewenue. TlonpaBounnil Kos(pduUHEHT HA CKOPOCTHOE JaBJAcHHe AR MHpH-
TOYHOTO NAaHENBHOrO BO3Ayxopacnpeaequrens tuna BITI-52 ns ta6a. 4.1: E=20.

DHeprua NPHTOYHLIX CTpyH:

-3¢
gy ¢S Kpi;.;—,— = Iﬂé—?ﬂﬁz 0,025 m®/c3,

Slleprua TEMIOBHX NOTOKOB H ABHXYHIHXCA NpeiMeTon: Ero=85.5=0.
CKopocTb BO3/lyxa BO BCacHBAIOIleM OTBEPCTHH MECTHOTO oTcoca: vo=L/F:
30HT Ge3 KOHMYeCKOH BCTaBKH:

vo = 8000/0,785-12.3600 = 2,83 wm/c;

40HT C KOHKYecKol BCTaBKOM:
to = 8000/0,785 (1 — 0,82) - 3600 = 7,863 m/c.

KoypduunenT MecTHOro CONpoTHRAEHHA BHTAXKHBX 3ouTop §=0,1,
OHepras BOZAYWIHMX [OTOKOS MOMEILEHHA: £==€rc+Ln.=€xq,=0,025 m!/c’.
PacuyeT 9phexTHBHOCTH PaboTh MECTHOPG_0TCOCA — 30HTE Ge3 konAveckoit
gctasku, Onpegensiouiii pasvep ob6weKkta [=F- sectaoro o1coca {=g:[=10 »,
noMewtedns: [=Y12-4,5=7,35 m.
Kospouiment rypOytentHoro obmena: A=0,25e'/*[¢/3; mecTHoro oTcocs
Ao==0,25-0,025'/3.14/3=0,0735 wm?/c; nomemenus Ay=0,25.0,025//7.7,35/%=
=1,0507 m*/c.
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Paccrossue Or MeCTHOro OTCOCAa NO HCTOUHHKA BHJGJEHHA BPeAHOrO BeULACTRA:
x=0,4 m. PaccroAHHe OT Kpaa MECTHOrO 0TCOCA A0 AaJbHErO Kpas HCTOMHHKA
BHIENeHHA BpefHoro BeidecTsa: x=04 M.

OrHocHTeAbROe pacCToHune *=x/d=0,4/1,0=0,4.

OTHOCHTeALEAA CKOPOCTH BO3AYXA HA PACCTOSHHN X: NPH I<d BeJIH4YHHA 7=
=0,33. Ckopoerb BO3AyXa Ha PaCCTOAHHM X U:=o0:=0,33.2,83=-0034 wm/c.
Onpezensiem paccToAHHe, A€ CKOPUCTH BGAWIH BCACHBAIOWEr0 OTBEPCTHH PaBHE
MOABHKHOCTH BOIAYXA B IOMELUEHHH U, — Uy}

Uz = Oy == 0,2/2,83.
B 10 %e spemy
- *
Oy ==l
1 4 %%

e we-x/F W Xe=x/0,5.

Moacrasnsna B aHHOe ypaBkehue 7., ONpeAenfeM OTHOCHTENbHOE PACCTOMHHE X,
tAe Vs Ug:

02, /0.5 ‘
2,83 VT (%/0,5)2
£/0,5

0,929 = e
VT/0,2%
X=X, = |,266 wm.
Paccrosatne
x' = xy—x = |,266 — 0,4 = 0,855 M.
OrHocHTRALHOE PACCTOAHNKE
X' = x'/d=0,855/1,0 = 0,855.

OTHOCHTE/IbHAA CKOPOCTb B03AyXa Ha paccrosuud X nph x<<d u3 puc. 4.10:
Te’ =0,1

CKOPOCTL BO3/YX8 HA PACCTOAHHH X1 Ug==DsUq:
0,.,=0,11-2,83= 0,312 M/c.

Kosbduunent TypGyneHTHoro ofMena Ha paccTofHHu X (Ha AanbHeM Kpaw Hc-
TOYHHKA BHIAEJECHHRA) !

Anvxn._x i
Ax= = Tl g = a3} 1
X +!
1,0507-0,312 1
A== 2,83 [ 1,0507-0,2 = 0,1086 m¥/c.

—1 !o =
| (0,0735.2,83) ]( 05~ 0,4)
3 +1
Pacxon BO3yxa B CedeHHH, NAPANTENLHOM RCACHBAIOUIEMY OTBEPCTHIO MECTHOTO
OTCOCA HA PACCTONHHH X:

L = Fv = 0,785-1%-0,934-3600 = 2640 m%/u.
Kouueutpatua Bpefsoro BetfecTsa B MeCTe ero BHIENCHHS:

Cy = G/L = 100 000/2640 = 37,88 mr/m®,
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Kosdduunent nponopunonaasocra k=0,892.
KonileHTpalua BPEAHOro BelllecTBA HAa HEKOTOPOM pAaccTofHHM X (B NpPOTHBO-
NOJNOXHYIO CTOPUHY OT HANPABJEHHA ABHMKEHH#H BO3JLYyXa):

Cx = hCye /%% 0,802 .37,880—0:93-0:28/0.1086 _ 3 995 s /us3,

Pacxoa BeLUeCTBA, HaNpaBJeHHOr0 B MPOTHBONOMOXKHYIO CTOPOHY OT MeCTHOro
oTcoca:

npu  v/v, = 0,934/0,2 = 4,67 > 2,00
# Fv(Cy—Cy)3,6 0,785-1%.0,934 (3,925 —0) 3,6

7 P e U L LLCRUAS
SdderTuBHOCTL PAGOTH MECTHOTO OTCOCA:
Gy— G 100 — 11,77
3 :W‘"'-IOO==-'——"-’100==88, %,
D G, 00 23~ 88 %

KouilenTpauua Bpeaunoro seilectBa Ha paboyem mecre:
Ces kcoe-——m'/A: =0,802- 37'888—-0.934'0.45[0.10!6 = 0,684 Mr/"a.
Pacuetr sddekTHBHOCTH PaBOTH  MECTHOrO OTCOCE — 30HTA € KOHWHHeCKOR

scraskoft. Onpenensioumui pamep =VF: mectuoro otcoca: 1=y0,785(1'—0,87) =

=0,532 m; nomewenusn: [=Y12-4,5=7,35 M.
Koadpduunenr Typbyaentroro obmena A:

A = 0,25e1/3]4/3;
MeCTHOrO oOTcoca: A,=025.0025!/3.0,5632¢/2=00317 wm?fc; noMemennn: Az=

=0,25.0,025*/3.7,354/3=],0507 m!/c.
OTHoCHTE/IbHOE PACCTOAHME [/l MeHbIUero Pagnyca Ko/bUeBOro OTBEpeTHA:

xs“—'xffm

rie x — paccTodHHe Mo oCH ¢aKena OT PacCYHTHIBaeMOR TOYKH NO BCACHBAIOWIErO
orBepetuf; x=0,4 m; Tp=0,4/0,4=1. OtHocuTe]bHOE paccTORHuC AAA GOJbIMErO
paaunyca KOJIbLieBOTrO o'raepcmﬁ.

Xg=X/ry=10,4/0,5==0,8.
OrtHoCHTEbHAA CKOPOCT: BO3AYXA Ha PACCTOANHHM X OT KOJBUEBOrO OTBEPCTHA:
T 1O 08 o
T Vitm Vitm VIii0 Vitog
CKopocTs BO3AyXa HAa PACCTORHHM X%
Ux =2 Oxtly = 7,863-0,082 = 0,645 M/c.

OnpenenseM pacctosnue, rie CKOPOCTh WA BX0Ae BO BCacHRAIee OTREPCTHE
paBHa MOABHXKHOCTH BO3AYXA B MOMEIICHHH:

Uy = Un;
Uy = Un/Uy = 0,2/7,863
B TO Xe BpeMms

- Xn Xy
Uy = T — T
Vitad, Vign,
Xp= x[rpe=x[0,4;  Xy=x/rq =x{0,5;
178



MOJACTaBAAA B JaHHOE ypaBHEHHe ¥y, onpefenseM pacCTOAHHE X MPH Ux=0Uy!

0.2 x/0,4 x/0,5
7,868 Vi+(x/0,4F V1F (x/05)°°
0TXyA2 X=2%,=12 wm

Paccroanue x'=xg—x=1,2--04=0,8 u.
OTHOCHTe/IbHBE PACCTOANMSA

*'g=x"[ry=0,8/0,4 = 2,0;
¥Fa=x'/ry=0,8/0,5=1,6

OTHocHTe IR CKOPOCTL BO3/AYXa HA PACCTOAHHH X':

Uy o= e —

CKOpOCTb BO3AYXa HA PACCTOSIHHK X:

"x=;x”¢3
Uy = 7,863-0,045 = 0,354 m/c.

Koagdunuentr typdynenrnoro o6Mena wa paccTONHHY X:

_ uvsgex :
Ae = Tl Ui — 1 e —5) .,
Xn *+1
1,0507-0,354 |
=TT7,863  T[1,0507-0,2/(0,0317-7,863) — 1] (1,2 —0,4) =
T, +
=0,0428 M¥/c.

Pacxoxn BO3NyXa B cedeHHH, MapajjenbHoOM BCACHBAOLIEMY OTBEPCTHIO MECTHOIrO
OTCOCa HA PacCTOAHHA X:

L = Fv = 0,785(1% — 0,8?) - 3600-0,645 = 656,2 m3/u,
KonueHTpalka BPeRHOTO BelleCTBAa B MeCTe €ro BHJASNCHUA:
Co = G/L = 100 000/656,2 = 152,39 mr/m?.

KoHuentpauus spegHoro BelecTBa Ha HEeKOTOPOM  pPAacCTOAHHH X (B UPOTHBO-
NOJ0KHYI0 CTOPORY OT Hanpam/JeHHs NBHIKEHHA BOIAYXa):

Cx = kCoe "% — 0,892. 152,39¢0:25 0-645/0.0428 __ 3 90 yir/pp0,

PBCKOIL BellleCTBa, HamnpaBJAeHHOro B NPOTHBONONOMKHYIO CTOpOHY OT MecCT-
HOro oTcoca npu o/vn=0,645/0,2=3,22>2,00

Fv(Cx—Cy) 13,6 0,785 (12 —0,82%) 0,645 (3,20 — 0) 3,6
e —urfA, T | 7—0.645-0.25/0,0428 =2,15 r/u.

1—e

S¢derTnBROCTE PabOTH MECTHOTO 0TCOCA

Gy —G 100 — 2,15
- - 00 = 97,85 ~ 98 %,
EY) o 100 T 85 ~ 98 %
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Puc. 5.16. Pacnpenenenne ckopocrefi BO3AYUIHOIO MOTOKa, Ko3ddHuHEHTa TYpOY-
JeHTHOro 00MeHa MecTHBIX OTCOCOB H KOHUEHTDAlMit BpeAHHX BElleCTB HAa BXOJe
BO BCacHBalollee OTBePCTHe 30HTa Ge3 KOHMYeCKON BcTaBkH (@) M ¢ KOHHUecKoft
Bcraekolt (6)

Pacnpelenenne ckopocTefi BO3AYLIHHIX NOTOKOB, KOHUEHTPAUUA BpefHHIX Be-
mec-rg v Kosthuunenra TypSyseHTHOre o6MeHa MECTHHX OTCOCOB NPHBEAEHO Ha
pc. 3.196.

KonuieuTpanns Bpennoro sewecTBa Ha paGoyueM MecTe:

Cx = kCoe /"= — 0,802 152,30,—0:645-0:45/0.0428 _ 0 205 nir/ad,

Cpasunpad addektubaOCTh PaloTH ABYX BHITSKHEX 30HTOB (63 KOHmaue-
CKOft BCTABKH H C Hel0) NPH OAHHAKOBOA NMPOH3BOAHTENLHOCTH, MOXHO 3aNHCATh
clejylolllee paBeHCTBO:

Li = Ly, (5.10)

rie Ly u L, — o6beMn oOTcachBaeMOro Bo3dyXa uepes MecTHHE orcoc. O6mem
OTCAacHBaeMOro Bo3ayXa yepes 30HT Ge3 KOHHYECKOH BCTABKM:

Ly = nr lug,, {6.11)
TRe r,— HAPYMHBI IHaMeTp 30HTA, M; Up — CKOPOCTh BO3AYWIHOIO NOTOKA B

CRUEHHH € HAPYXHHWM JmaMerpoM 3oHTa, M/c. O6BeM oTcachiBaeMoro 8o3ayxa ue-
Pe3 30HT ¢ KOHHYECKOH BCTABKO:

Ly = m(ry? — rs?) oo, (5.12)

TAE Fy— BRYTPERHHA AuaMeTp Ko/bLEBOTO CeUCHHS 30HTA ¢ KOHHTWECKOf BeTaB-
KO, M; Upy — CKOPOCTh BO3IyMIHOTO TOTOKA B KOJBLUEBOM CEYEHHM JOHTA C KO-
#Hdeckofi BcTaBko, M/c. IMpupasuupaem ypasuenus (5.11) w (5.12):

T,ﬁ,’f:?ﬁg] = ﬁ(rnﬂ ’—’?u?) L 45.13)
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npecfparser ypabHenHe

voifvos = (ra? — Fef}frd = 1= (Falra}?; Q.14
0603HAUNM OTHOUICKNE Fafra=FR, TO[AZ
1 — k2 = vgi/vgs. 5 15)

CxopocTr BO3AYIIHONO NMOTOKZ Ha JIOGOM  PaccTOSHHM X OT BCACHIBAIOIMErO OT-
BEPCTHH KPYIJOI'Q CeyYeHHN PaBHa.

le 3?31901 N (5 s tﬁ)

FAe #, — OTHOCHTEbH&R CKOPOCTE BO3AYUIHOTO NOTOKA; BHUHCAseTeH WO (op-
MyJe;

Fy

F = | — — '(5ll7
o L4 %y !
FRe Xy == X/rg (5.18)

CKopocTs BOSAYIMHONCG NOTOKa na JOOGOM PECCTORHHE X OT BCACWBAIOMETG
OTBEPCTHA KOJBUEBOrO CedcHHN paBHa (B M/C):

Ux‘ = ;_;’Uﬁz, {5- lg)

rAe Fx, — OTHOCHTe/bHAR CKOPOCTb BOSAYIIHOro MOTOKA, BHYHCAAeTCA mo dop-
MyJe.

— -

- Xg Xu
U, = — — ————, (5.20
TTVi-%, Vi-=, )

Mpupaeuusaem ypasuenns (5.16) k (5.19) ana HaxodAeHHA TAKOro PacCTORMEA,
Ha KOTOpUM CKOPOCTH BO3AYIUHBIX MOTOKOB AJIE KPYrAOro H KOJBIEBOrG cedenmft
OynyT paBHH.

Uz, = gy (5.21)
”xloﬂl @ ".‘.\',9025 {5'22)
. iF'u —
v— U 5.23
vxl ﬂn2 I’ ( )
Moncrapnsn B ypapaenud 5 23 vy/vgy=1— k%, aoayuim:
Xy Yy Y .
(i-k’)(l* o )== = — = (5.2%)
V'i+ 2 Vi—-#, Vi,
T X = X[fg; Ky = &/fg; %= xgrs; X == Xglws
WM Xafe = Xl  Xp = Xglp

Tak KaKk vrg/ry=k, T = alk. 5,29

Ypanucuue (5 24) npeobpasyerea K CleAyIOuUREMY Buiy:

(1 — k) [,,_..__;.'l___ S S *n .
Vi e, [ VIR Voo,

Hogerapasn 8 nodyieunoe  ypasiuenne  patiduine  JHAUEHAKN  Bejmuins k=
=¢a/f., UOJAYUHM TC PUCCTOHHHH, NPH NPEBHWenHn KOTOPux sdderTasnocTn xo

(5.26)
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B= &,

L0
081
061
Pue 517 Xapakrep H3MeHeHHS rpaquunl 3¢-
(eKTHBHOCTH 30H1a ¢ KOHHYECKOH BCTABKOH 0.4k
0,7
|-

L L 1
a 52 04 0% K-nlr,

HHICCROK BOTABKH ne vayunaey palory vMecTHw O oTCUCE, &, #aobepor, yeyliwua-
eT. Ha puc 517 npeactabien xapahTep MiMeHeHHs Tpaskier IPEKTHBHOCTH pa-
GOTH J0ONITA ¢ KONHYECKOA BCTABKOM

5.3. PACMEY IO@EKTHBHOCTHM PABOTH! MECTHBIX OTCOCOB
fIPM ECTECYBEHHOM ABHIHEHHM XONO[HOIQ
3ATPASHEHHOIO BO3AYILUHOIO NOTOKA

[Mpu ecTecTBEHHOM ABHMEHHH XOJOAHOrO BO3AYMIHOrO NOTORd (cM pue 53), 3a-
FPHIHEHHOFO BPEAHBIMH BEUECTBAMH, HHTEHCHBHOCTh AKQQYIHOHNOTO Meperoca
xapakrepHiyerca koadduunentom Iubdyzun  Dr Yucno mosehr sewectsa A,
Anddynanpyolnero B ABYX nanpapJeHnafsx 4epe3 eAHHHUY NOUepevHOro cevenus
B EAHHHILY BpeMenH, onpejeaserca nNo gopmyae:

dc
Ny =—Dap—2, (5.27)
dx
dc
. d,,A=uDABF~—§“é dt, (5.28)

rie Ca — KoHuenTpauns AHGOYHAMPYOLIErO BemEcTsa, Mr/M?; X -—— pacCTOAHHE
B HalpaBaeHHH AHGOy3HH, M;

dC afdx — rpajuenT KonueHTpanuu Komnowenra A; croswmit obruno nepes rpa-
AHEHTOM 3HAK MHHYC NOKa3HBAeT, YTO KOHHeHTpauua Ca yMeHblaeTcs B Hanpae-
Jennd andyaun; rpaiveHt TeM Goibuie, yeM Goabvine conpuTHeieHve Aubdysun
MoneKyn memectBa A, F-—njomlaib cedenwd, uepes KoTopoe Huet Auddysns,
M2, D4 p — KuHemaTuuecknli kodpduunenr anddysuu 8 cucteme raz A - poa-
ayx R. IIna ucTounuka, YCTAHOBJGHHOFO HA OCHOBaHMM, NJomiaAb cevenns F
paBHa NOBEPXHOCTH WIApa.

F = 4aR? (5.29)

Ecau obJacTe prrnpoCTpaHeHHs BPELHOIO BellleCTBA OrPaHHuEHA TBEp]bIMA
CTENKAMH TO H niomaab Au(dysuH pasra csodoinvl naowapu

F=Fe. (6 30}
s mCTOYHUKA, 38CAGHHOTO 3AHOAMHILL © NVIOCKOCTBIO NOAS (CTCHH)
F = 2nR! (5.31)

Cornacyo weeaegonanias Whpavama n Ryvaovops  wosdupiinuent iy e rajon
8 HOJAYNE PACCHHTHBAIT M0 dhopuyac

5 ) 100uY
TABT 0 122M = 1,3’

12=269 177

(5 32)



rae B — AWHAMHYECKHit Koadpduunent BA3KOCTH Ta3a A; V- Modviuf 06DEM
raza A; M — monspuas macca rasa A.

Kospduunenr anddysnn B 3aBHCHMOCTH OT HIMEHEHHF TeMIepaTypH ONHCH-
paercsi popMmyaoit:

ngﬂpfl (T&’Tl)a’.n (5.33)

rae D¢, u Di, — kosppuunentst anddysnn npu Temneparypax T\ u 7. Pace
CMOTPHM, KaK MH3MEHAeTCs KOHUEeHTpalUus rasoo0pasHoro Bpe/iHOrO BellecTBa
BOMH3A HCTOYHHKA ero Bhi/leJIeHHA, QOuepnAHO, YTO TOTOK BPEAHOrO RellecTRa ue-
pea chepuyecKylo NMOBEPXHOCTh paiuyca R, B cepeflHHe KoTOpOii HAXOAWTCA TO-
YeYHbIA HCTOUHHK (A8 HCTOYHHKE, YCTAHOBJEHHONO HA OCHOBaHHH), Oyner
paBeH; b

4
G =5 aRCy3 (5.34)

ANA HCTOYHHKA, 33AeJAHHOTO 3aNOJAJHIO ¢ MJOCKOCTHIO MOJa [CTeHh):

2
G =7 TRC,. (5.35)

Jns HCTOYHHKOB NPAMOYrONbHOA WJAH HENPAaBHILHOK (OPMB C HEKOTOPHM
npuGAnNKenneM BMecTo R MoxeT Oute npuuaTo Roxw. B dopmyaax (5.34) w
(5.35) nox konuentpaumeii Co NOHHMAIOT OGLEMHYIO  KOHIEUTPALHIO BPEAHOro
BewecTa BO/AM3H HCTOUHMKA ro BuAeNeHHs, Mr/M®, Hafijednyio u3 Gananca me-
IecTBa B 3/EMEHTApHOM ofbeme.

Hcexona n3 HepaPHOMEPHOCTH pacnpelleieHHA Beulectsa B ofbeme, rAc pac-
NONOXKeH HCTOUHMK ero BelAenenHs (ocoBenHo BOJM3H Hero), MOXKHO 3alHCaTh:

Cx = hege ™™, (5.36)
rle k— x03(pdHUHENT NPONOPUHOHANLHOCTH, YIHTHBAWHK AHOGYIHOHHYIO CRHO-
co6HOCTb BelleCTBa;

k= Ds/Dy = V My/ Mg; (5.37)

Dy n M, —xospdunnenr auddysun ¥ MoOAApHan Macca paccMaTpHBaEMoro Be-
mecrsa; D; B M, — Kosbduunent aAnddysHH B MOAIPHAN Macca CPEAM, B KOTO-
pywo nndbynaupyer paccMaTpHBaeMoe BelllecTBO (BO3AYX); ¥ — OTHOCHTeNbHOE
paccTosiue;

*=1x/R; {5.38)

X — paccroande B nanpapjenun Auddysun (HaHMEHbINee paccTOSHHE OT HCTOU-
HHK3 BhlleJeHHs BpelHero BellecTBa [0 paccMaTpuBaeMofi Touku). Popmyay
(5.36) moxHO 3anHcaTbh H B CleAyiolleM BHAe:

Cx = kCoe=tx/R), (5.39)

Koauvectso BPEAHOro BelleCcTBa, NPOXOAAlLero 4yepes C(bepl‘llIECKyIO NOBEPXHOCTH
Ha HEKOTOPOM PacCTOAHHH X=> B, onpejenseTcs MO dJOPMYJlE:

4
Ge = 5 7RYC, (5.40)
4
i Gy aR%Cye IR, [5.41)
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AJ# MCTOUHHKA, YCTAHOB/IEHHOTO 3AMOANHUO C MAOCKOCTHIO MOAa (cTemm):

2
Cx = 3 nR’Ch (5.42\

2
Gy = Y R Coe—(*/R) | (5.43)

KoanyecTso BpeiHOro BellleCTBAa, NONAayamUIEro B MeCTHHI OTCOC ¢ eCTeCTBeHHBIM
ABHIKEHHEM BO3AyXa, NPONOPUHOHAJNLHO TAOWAAM, nepexpunaeuoﬂ AdaHHHM Me-
CTHBIM OTCOCOM; AJf HCTOYHHKA, 3aJeNaHHOr0 3anoAJHLO ¢ MAOCKOCTHIO, OHO CO-
CTaBuT!

R
Gy = Gx =Tx}; (5.44)
JJi NICTOYHUKA, YCTAHOBJACHHOrO HA OCHOBAHHM:
R?,
p = Gx -3‘%, (5.45)

rie Ro-— pajanyc naTpy6Ka MecTHOro orcoca, M,
Ornowenne sennuni Ro?/2x* mnn Ro%/4x* moXer 6uTh pasno uam menbme | [lpw
OTHOLUEHHH, PABHOM H/H GOJbIUe eXHHHLLL:

fTpumep 5.7. Onpenenuts 3¢heKTHBHOCTL pabOTH MECTHOTO OTCOCA — 30H-
Ta AHaMeTpoMm | M, YCTaHOBJEHHOro Ha paccTosuuu 0,6 M OT HCTOYHHKA Bhijene-
HHA BPEHOrO BellleCTBA (XJOPHCTOTO BOJIOPOja).

cxo0note dannuvie. KonuyecTBo BHAENAIOLIErocs XJOPHCTOrO BOAOPOAA CO-

crasaser 10 rfu. Temnepatypa Bosayxa B noMewcnun 20°C. B nomcinenny ecre-
CTBEHHOE JBHKEHHE BO3AYWHOTO notoka, OnpesesnTs KOMUEHTPALMIO XJOPHCTO-
ro pojopoaa Ha paGouem MecTe. CXeMHl PacnoJOKeHHA OTCOca M paGouero Mec-
Ta NMoKasaHe Ha pHC. 5.18, a. McTouNMK yCTaHOBAEH HA OCHOBAHMM.

Pewenue. KoadduuneHt nponopunHoHaNbHOCTH, YYHTHBaOWMHE AH(OYIHOH-
HYI0 CNocOoOHOCTD BelLlleCTBa:

k=Y M,/ Mz ="/28,96/36,46 = 0,892,

rae 28,96 — moaspras macca Bo3ayxa; 36,46 — monnphas Macca XJOpHCTOro Bo-
noposa. O6beMuan KOHIEHTPAUMA XJOPHCTOrO BomOPOAa BOAHIH WCTOYHHKA BbI-

JeneHna:
G 10000 X
] 3 = 261 ) J ='.
Co=T473) nR — (4/3) 3,140,458 — 010 wr/w®,  mam 26,1 r/u
KoHuenTpaupnsi XJOpPHCTOrO BOAOPOAA Ha BXOJe B HaTpyBOK MeCTHOro OTCOCA:
C; = kC‘,e-""”’ = 26 [00.0,892.9-(0,5,«0,;5} = 6172 ur!u’.

Paccrosinye OT HCTOYHHKA BHULCJEHHs 10 paGodero mecta (X2):
x2= V0,7 0,45% == 0,83 .
KoHueHTpauus XJOPHCTOFO BOAOPOAa Ha pabouem mecTe:
Cy, = 0,892-26100270,88/0,45 — 3695 wir/u3.

Ko/ruecTBO BpefHOro BelllecTBa, MPOXOAAIIEND ueped CEPHTCCKYIO NOBCPXHOCTH
paguycom R:

4
Gy == %M’C, = -3--3,!4-0545”-6172 == 2349 wr/y.
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Puc, 5.18. Cxemn B3aHMHOrO paclo/IOXeHHs HCTOYHHKA BHe/eHHs BPelHHX Be-
llecTB, MECTHOrO oTcoca H paboyero mecra:

a ~3onta; 6 — suTAXHOrO wKada; ! — HCTOYHHK BHILe/IeHHN BpenHoro pelitecTBa; 2 — pa-
Godee mecTo

Konuuecrro xjopucroro BOROPOAA, MONMajaioWEro B MECTHWi orcoc:
R 0349.- 25 L 406 Mr/M?
4, 4.0,6%

Ko/uuecTBO XJOPHCTOrO BOAOPOAA, MPOXOAAIIEr0O MHMO MECTHOTG OTCOCA:
Gq = 10000 — 406 = 9594 wmr/u.

ek THBHOCTL YABIHBAHHA XJOPHCTOrO BOROPOAA MECTHBIM OTCOCOM.

10000 — 9594
3 = (G—Gyp)/G; 3 = 10000 100 = 4,1 %.

DOpumep 58 Onperenuts sddexTHBHOCTH PpaBoTH MECTHOTO OTCOCA —
mxaﬂa NPpH BHKJIOYEHHOH MeXaHHYccKoll BeHTHASLHH.
cxodnsie dannsie, Pasmep oTkpuToro mpoema uikaga 0,508 M. Koanue-
CTBO BbUIEAMIOWEroCA Xjaopuctoro BoaopoAa 10 r/u. Temnepatypa HCTOHHHKE H
Bo3fyxa B8 nomewtennd 20°C; B NomellleHHH ecTeCTBEHHOE ABHIKeHHE BO3AYIIHOrO
notoxka. [lnamerp naTpy6Ka, yepes KoTopuifi yaanfercs po3ayx or wkada, d=
=0,4 M. Onpenennts KOHUEHTPAUHIO XJOPHCTOTO BOAOPOga Ha paBoueM MecTe.
Cxembl pacnoJIOXeHHs MecTHOTO 0OTcoca H pafoyero MecTa ganst Ha puc. 5.18, 6,
Pewenue, [nowans npoema BHTAXHONO mKaha:

f9=058-08 = 0,4 w2,

Gn=G=
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MMaomane natpy6ka AJA yAaneHHA BO3AYX3 H3 wkada:
Fp = 0,785-0,4% = 0,125 M2

KosHyecTBO XJIOPHCTOrO BOAOPOAE, YAAJAEMOro MECTHHM OTCOCOM:

10-0,125
Gy = ——————— — 9 :
0 0.5% ,38 r/u
KOJ!H'-IEC'PEU XJIOPHCTOrO BOJLopoaa, noCTynawliero B noMelleHHe:
Ga = 762 r/jy,
SddexTHBHOCTL palOTH MECTHOTO OTcoca:
10— 7,62
8 = T 100 = 23,8 %.

DKBHBANEHTHHH AHaMeTp (OTKPHTOrO NPOEMA) BHTAKHOFD WKaha, H3 KOTOPOTO
BpeAHOe BelllecTBO MOCTYNAeT B NoMelleHne:

2ab 20,508
*“a+b 0508
Paauyc OTKpHITOro npoeMa BHITAIKHOrO Wkada R=0,307
Pacgrnnﬂne OT OTKPHTOrO TnpoeMa BuTAKKoro kadha Ro pabouero mecta
x=08 m.

KosddauseHT nponopuHOHANBHOCTH, VUHTHBAIOWKI At HOHHYIO CNOCOOHOCT
BetljecTsa:

= 0,615 m.

%896
b=V M, Mz = Vﬁﬁ'é = 0,892.

Oﬁ'bCMHﬂil KOHUEHTpalKHA J(JlOpH(‘.TOl‘O BOROPONRA BOJH3H HCTOYHUKA BBl AENICHHA:
G 7620
~ 2/3q1R% T 2/3-3,14-0,307
KOHUeHTpauua XJ0PHCTOrO BOLOPOAA HA palouem MecTe:
C: = kCoe=*/R=1 = (,892.126 000e—(,8/0,%07=1) = 8362 mr/m?.

c, = 126000 Mr/u®,

5.4. PACYET 2OODEKTUBHOCTH PABOTHLI MECTHBLIX OTCOCOB
NPH NPHHYQWTENLHOM ABMHEHHHW HATPETOTO
3ArPA3HEHHOIO BO3AYWWHOIO NMOTOKA

Mopanok pacuera nokasaw Ha puc. 53. Onpenenenne sdexTaBHOCTH padoTh
MECTHHIX OTCOCOB /I HArPeToro BO3JAYIIHONO MOTOKAa cM. B pasgede 5.5. Otau-
YHTeJbHAA 0COGEHHOCTb DACYETa COCTOHT B TOM, 4TO YYHTHBAETCA BJHAHHE CKO-
pOCTH BO3AYIIHOrO MOTOKA onpejenseMoiil H3GmTO4YHOH HAL OKpyMaloWeH cpemoit
TeMOepaTypoll TENJOBOro HCTOYHHKA HA pachpocTpaHeHHe BpelHsix Beiuects, On-
pe.neniuue CKODOCTH BO3AYWHOr0 AOTOKA HAA TeNJOBHM HCTOYHHKOM MPHBEACHO
B ria. 4.

[Tpumep 5.9. Onpenenurs sdeKTHBHOCTL paGOTH BHTAKHOLO 30HTA AHA-
MetpoM D=1,0 M, ycTaHOB/JIeHHOr0 HaJ TEIJIOBHM HCTOMHAKOM BblIeNeHHA BPEA-
HHX BellecTs.

Hcxodusie dannsie. Jlnamerp TenJOBOr0 HCTOMHHKA BpeAuHX BellecTB 0.8 M.
O6beM ypaasiemoro Bosfyxa of 3oHTa L=8000 m®/u. HMcTouHHK ycTaHOBJeH Ha
ocHoBanuH. KoamuecTBo BBijessiomlerocs KouBeKTHBHOro Temaa Qo=6000 Br.
KosuuecTBo Bmjensiomnxca spenHoctefi: okchaa yraepoga 100 rfy, AHokenaa
asora 20 r/u. Kpatsocts posnyxoobmena B momemiesun Kp=10. [Ilpurounsiit
BO3AYX MOLAETCA Yepe3 NPHCTEHHHE NaHeNbHWe BOIAYXOPACHPENeHTENH THNA
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BIIM-52. Cxopocts Beixoaa Bo3ayxa H3 peweTok v=3,0 m/c. TloABHKHOCTE BO3-
Avxa B noMelleHEH Unp=0.2 Mm/c. OGbem nomeuwenus Vy=800 m>. Temneparypa
BHYTpn fomelllennA {=24°C. Tenmobad HanNpPAXEHHOCTb NOMeUleHHS {p=
=20 Br/M® (6e3a yuera paccmMaTpHBAeMOro TemJOBOrO wucTouynnka). QoHoBHE
KOHUEHTPAlldH OKCHAA yrjiepoAa H JHOKCHAA A30Ta PaBHR HYJIO.

Pewenue. TlonpaBoynpiii K03phHUKHEHNT HA CKOPOCTHOe JAaBJCHHE AAA MNpH-
fOYHOTO MaHeAbHOTO Boznyxopachpefennarens tana BIIT-52 ua ta6n. 4.1: E=20.

JHepriud NPHTOUHBIX CTPYH:

Eu? 2.32
ey o= Kp— = 10.——— = 0,025 n2/c3,
i P 2 2.3600 U sy

SHeprus ABHAKYUHXCH NPeAMETOoB: &x.n=0.
KosdduureHT MpomopuHoHANbHOCTH AJMA HCTOYHHKA, YCTAHORJEGHHOTO HA QC-
HOBAaHHH:

C = 343-10~5.

[MaoTHOCTB BO34yXa TMpu TeMiepartype, paBHOFI TeMlleparype NOMeLleHHA, =
=] 189 Kkrim?.
TeMoHANPAKEHHOCTL TENAOBOrO HCTOYHHKE:

Quor = Quor/Vn = 6000/800 = 7,5 Br/u3.
TeNNoHaNPAKEHHOCTD 0GBEMA NOMEIIeHHA:
Q= Quor+Qp = 7.5+ 2,0 = 9.5 Br/w3,

Paccrosnie or HCTOYHHMKA 10 moMOca crpy: 2n=1,74d, rae d — onpeseasiowuii
pasMep AJA TEMJOBOro HCTOMHHKA, PAaBHHIH AHAMETPY MCTOUHHKA HJAN MeHbineH
CTOPOHE [(IPH NPAMOYTOABHOM WCTOYMHHKE: .

2y = 1,7-0,8 = 1,36 m.
PaccrofHre OT HCTOMHWKa 0 paccMaTpHBAeMOR TOUKH:
Za=x=04 M.
Paccrosaune OT MOMIOCA CTPYH A0 PACCMATPHBAEMON TOMKH:
Z=2Zn+ 2. =136404 =176 m,
Sneprua TenA0BOK CTPYH:
9,5:1,76

?

&r 0= C_g.z = 34,3107 =0,0048 3/c3.

dueprus BO3AYIIHHX MOTOKOB NOMEMIEHHA"
8= €nc+ 8¢+ €xn = 0,025 4 0,0048 = 0,0298 m?/c3.
Onpepennomuit pasMep [: mectHoro oTcoca: /=d=1 M; NnomemeHus:
I1=VF=V1245=17,3 u.
Koadduumenr Typbyaentoro obmena A:
A = 0,25e!/3]4/3;

MecTHoro orcoca: Ag=0,25.0,0208'/3.14/3=0,0776 wm?/c; noMmeillenna: Ap=0,25
-0,0298!/3.7,354/3=1,105 m?/c.

Paccrossue OT MECTHOro OTCOCA [0 WCTOUHMAKA TEnJoBbigeneHHs x=0,4.
OTtsocHTensHOE PACCTORAHHE

¥=x/d=0,4/1,0=0,4,
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OrnocuTenasnan cKOPOCT: BO3AYXAa NPH MeXAHAYCCKofl CHCTeMe BeRfHAANAH Ha

PACCTONHHR X:

npu F<<d no puc. 4.10: 5.=0,33.

Ckopocrs RO;AYXA RO BCACHBAIONIEM OTBEPCTHH:

. 8000
0,785-1,0-3600

CxopocTh BO3AyXa i1a PAcCTOSARHMM X (Ha Bbixofle H3 HCTOYHHXZ TENJIOBHe-
ACHAR) !

v = 2,83 M/c.

Uy E;xno =0,33-2,83 = 0,934 m/c.

IMposepseM, Ha KaKOM yuacTKe TeNJIOBOW CTPYH ycTaHoBJeH mecTHwit orcoc. [Tpe-
ACTW PasrOHHOTO y4YacTka:
1,2 <z/d <32

Ornotttenwe z/d=1,76/0,8=2,2 M; cJefoBaTe/bHo, 30HT YCTAHOBJIEH HA@ PA3roH-
HCM yYacTKe TemuioBofi ¢Tpyn. CKOpOCTL TeloBOro MOTOKa HAaj TEMJOBEM HC-
TOYHHROM Ha paccrodnun x=04 m:

6000-0,4
0,42
ChOPOCTL BODAYMMAOTO TOTOKAa BO BCACHBAIOUIEM OTBEPCTHH  MECTHOTO OTCOCa,
06y CAUBJICHHAY MCXAHHYCCKO[T CHCTeMoll BeHTHAsnHH (6e3 TenJIoporo HCTOYHHKA):
V=0 — Uy =283 — 1,04 = 1,79 wmfc.

Pacxox BOo3ayxa B CeqeHHH, NMapajJeJbHOM MeCTHOMY OTCOCY HA DACCTOSHHH X:
Ly = Fv = 0,785-1%-0,934: 3600 = 2640 w?/c.

Paccrtosinue, re CKOPOcTh BO3AyXa Ha BXOJE BO BCachlBAalollee OTBepcTHe MeCT-
HOTO OTCOCa PaBHA NOABHMHOCTH BO3AyXa B NOMelleHHH, ONpedessiercsl H3 ycJ0-
BHA, 1TO B AAaHHON TOUKE Ux=0p. B TO Xe BpeMmsA

Ux = Ux¥y3
Uy = Ux/0y = tn/0p = 0,2/1,79;

1/3 1/3
Oy = 0,0425(%‘;5‘—) = 0.0425( ) = 1,04 w/e.

X
14 22
rae X=xfr, nan x = £/0,5;
'5,; sl x/0,5 .
Vi+ /053’
npupaBnHBaeM YDABHEHHA ANA Uy
02 _ F
LB T 06V i+ m025

v=1~—

OTRYAA X=Xx;=14 M.
Paccrosuue

X =x—x=14—04=10 M.
OTHocHTeILHOE paccToAHHE
¥ = x'[r=1,0/0,5=2,0.
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OTHOCHTeNBHAA CKOPOCT: Tz AJIR PACCTORHHS X'

. =1 Z T
Uye bnd }_l..;! = T.120 =V, .
CKOpOCTb BO3AyXa Ha Pacciosinn X'
0, =00 =0,1141,79 = 0,204 M/c.

Koadpruuent TypOynentnoro ofvena sa paccrodumd & (¥a LamsHes KpEw mo-
TOYHHKA TeIJIOPBIJE/IEHHSA)!

Arjva,g_t 1

% LAnun/ (Agty) — 1] (xn — X)
Xn

Ax‘z

sy

1,105.0,204 I _
=TOm TG00 L) — N0 A=08) l_o,osas uife.
T4

KoHuenTpauna speisnix BewecTs €34 UEHTPOM TENJIOBOr0 HCTOMHHKA:
Co = G1L;
Cﬂcc = 100000/ 2640 == 379 mr/m?;
CONo, == 20000/2640 = 75,7 Mrff.

MouanpHre MaccHl OKCHA@ yraepoxa N awokchAa aiora: Mco=28; Muo,=44;

Ma=29.
KosduumenT nponopuxoHaabHOCTH, y4HTHBawuue AdhQy3HOHHYIO Ccrio
cO6HOCTL BelecTna:

b=V M/ My; keo = V29728 = 1,02; kno, = 1/29/44 = 0,815.
Koxneurpaunn BpeHHX BelleCTB Ha KpAaw HCTOYHHKA raaonuneaenm“i:
Crco=21,02. 379¢—0.934:0.15/0.0885 — 79 7 wr/wsd;

Cx. . = 0,815-75, 7e—0:934-0.15/0,0885 _ 1o 7 yp/m3;

vfug = 0,934/0.2 = 4,67,

[Ipu v/vn>2 KoNHYeCTBO BPEeAHMY BEWECTS, HANPAB/EHHHIX B NPOTHBONOAOK-
HYI0 CTOPOHY OT MECTHOrQ OTCOCa, ONpejeqseTcs NO GopMyae:

G LyCyx
2640-79,7

G(:Oﬂ — 8—0.,9&1-0.1":;‘0,0885 = 26500 Mr/‘I. HAH 26,5 I‘['l;

i

) 2640 12,7
UNo, = T 0.0 . V570,885 = 4220 wrfu, wnn 4,22 rf4,
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Pic. 5.19. Pacnpenenekue ckopocTelt BcachBa-
HHA Ha BXOJ€ B MeCTHHN OTCOC HajA TeNJOBHM
HCTOYUHHKOM A NpH NPHHYAHTENLHON CHCTeMe
BeHTHJAALHH!:

1 — MOABHXKHOCTbL BO3AYXa B OOMellleHHH, 2 — cKoO-
pPOCTh BO3AYWIHOTO MNOTOKA, OGYCAOBAEHHAN TEMmAO-
BbIM HCTOMHHKOM; J — CKOPOCTh BO3AYLIHOFO NOTOKA,
pOYCNOBNeHHAR NPHHYAHTENbHOR CHCTEMOH BeHTH-
NA0HH H& BXOAE B MeCTHBIR oTcoc; 4 — CyMMapHar
CKOPOCTb BCABCHIBAHHA

3ddexTusHoctb paboTH MecTHOro oTcoCa:
G — Gy
I == ————= 100;
4 G

Mo OKCHAY Yriepoaa:
_ 100--26,5
100
no nHOKCH.ﬂy a3ora:
204,22

= =77,8%.
3¢ oo 100=778%

=73,5%;

5.5. PACHET YO®EKTMBHOCTM PABEOTbl MECTHbIX OTCOCOB
NP ECTECTBEHHOM JABMKEHMM HATPETOTO
3ATPA3HEHHOTO BO3AYIWHOIO NOTOKA

PBCI'IPEJJ.EJ’IEHH.E BpeAHbIX raaooﬁpaauux BellecTB Hajx TelsiOBHM HCTOMHHKOM MO-
XeT GWTb NPEACTAaB/JEHO KAK COBOKYNHOCTb ABYX DAa3JHYHHX N0 Xapakrepy
CXeM: pachpejelieHHe, OTHOCsLLeeCA K 30He pacnpocTpaHeHHs Tennosoll cTpyH,
H pacnpejefeHHe BHe ee 3oHb Aeficreusn. Ha puc. 5.19 mokasano pacnpefienerne
cxopocreﬁ BCAchiBAHHA HA BXOJie B MeCTHH OTCOC HAA TeNJOBHM HCTOYHHKOM A

pH TIPHHY/HTEJbHON CHCTeMe BEeHTHJALHH.
KoauuecTBo BpeiHbx ra3oo6pasHbiX BelIeCTB, pacnpeleNAIOLIHXCA MeMmLy
paccMaTpHBAEMbIMH 30HAMH:

G = Gi + Gz, (5.47)

rie G; — KOJH4eCTBO BPeAHLIX BeleCTB, NOCTYNAIOUWHX B NMoMelleHHe B pedyJibTa-
Te AH(QQY3IHOHHOro NMepexoca W3 NMOrPAHHYHON 30HM Tenosofl ctpyH; Ga — Kojm-
HeCTBO BPeJHBIX BELLecTB, NOCTYNAKIUIEX ¢ TelJIOBOH cTpyed.

KosiryecTBO BpefHHX BeilecTB, NOCTYNAIOUWMX H3 NOrpaHHYHOH 30HB TEMJO-

BOA CTpyH:
G = ih,(.eFe- (5'48)

IAE Yyn . = YACJbuOC KOJHYECTBO BPeiluix BCLIECTB, TepAemoe C elHHHUBLI TI0
BEPXHOCTH TENJOBON CTPYM;

¢yne = GIF,

F — 0biman NOBEPAHOCTL TENAOBOR CTPyH, M7, PACYET TNORep\nOCTER  TEnADROL
CTpYh npHseaen p pasaene 5.7; f - nosepxnoctb ¢BOGOANOH TENJOBUH Crpyn,
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NpHUMMAETCA AR BEPTHKANBRO PacNONOKEHHOTO MECTHOrO OTcoca — J0 HEXKHed
€ro KPOMKH; /I TOPH3OHTAJLHONQ H HAKJOHHO DAaclONOMEHHBX MEeCTHHX OT-
COCOB — JI0 €ro OCH CHMMETpPHH.

Koanyecrso spefHbiX BeluecTB, NOCTYNAIOUKX H3 NOMPAHHYHOM 30HH TenJo-
BO#l CTpyH:

ANA HCTOYHHKA, YCTAHOB/IEHHOTO HA QCHOBaHHH:

4
Gy = 3 nRCy; (5.49)
ANA UCTOYHHKA, 3aJeJaHHOro 3anoaJHI0 C MAOCKOCThIO:
2
Gy = 5 ARG, (5.50)

Jns HCTOYHHKOB NPAMOYrOJbHOH WAH HenpasuibHOA (OPMBI C HEKOTOpHM MNpH-
Ganx<enneM BMecTo R MOXHO NpuHHATL R, (9KeuBanentHoe). [lo ¢opmynam
(549) u (5.50) MoxHO ompefeJHTb Takxe OOBEMHYI0 KOHIEHTPALHIO BPeAHOIQ
peulectna Co:

I/ HCTOYHHKA, YCTAHOBJEHHOTO HA OCHOBAHHA:

3 GF,
Co= T FT;RT" (5.51)
AJIA MCTOYHHKA, 3a/le/laHHOTO 3aNO0AAHLO C MAOCKOCTBIO
2 GF,
Cor= 3 FrRS (5.52)

HamenenHe KOHUEHTpalHH ra3oo6pasHblX BellecTB HA HEKOTOPOM paccTos-
HHH X OT TeNJIoBOH CTPYH MOXKHO 32lHCaTh B CJeAylOlUeM Buae:

Cx=kCoe™*, (5.53)
rAe k — KO3(@UUHEHT NPONOPUHOHANLHOCTH, YYHTHBAOULAN AndDy3HOHHYID cHo-

coBHOCTb BelecTBa;
k=" M/ My; (5.54)

M;, M, — MonsApHEe MaccH paccMaTpHBaeMblX BellecTB (BblAeJAMLLErocs Bele-
CTBA M Cpeibl, B KOTOPYW oHO Au(ddYHAMDPYET); ¥ — OTHOCHTeNbLHOE PACCTOAMHE;

x*=x/R; (5.56)

X — paccTonaHHe B HanpasJeHnd AHQdy3aun (HanMeHbluee paccTosiHHE OT TIpaHH-
IH TelJOBOH CTPYH A0 paccMaTpHBaeMofl ToukH), M; R — paccrosnue ot Tenjo-
BOr0 MCTOYHHKA O paccMaTpHBaeMOR TOYKH TeIJIOBOH CTpyH, M.

KonnuecTso BpeaHOro BelecTBa, MpPoXoAAwlero depes cdepHYeCcKyw NoBepx-
HOCTb HA MEKOTOPOM pacCTOAHHH X OT TenaoBo CTPYH, KaK nJaf HCTOYHHKA,
YCTaHOBJIEHHOr0 WA OCHOBAHMH, TAK H AAA HCTOYHHKA, 32AEJaHHOIO IAMOAAHLO C
NJ0CKOCTBIO, onpejednsercs no gopmyie:

F -
Ge==2k T°=Ge“‘. (5.56)

KonndecTo ARpefiHOro BelecTBa, MOCTyNSKMHEr0 © MECTHWA OTCOC, B paccMaT-
pHBaeMo#l 30He NPONOPUHOHAILHO NJIOULEAH, NEPEKPHBAEMON MeCTHHM OTCUCOM;



AJIH HCTOYHHhY, YCTAHOBAENN0I O Hd OCHOBAHHH!
R

Gore = Gx __4R’ ’ (5.57)
JAJNA HCTOYHHKA, 381@JAHHOrN0 3anolJIHI0 ¢ NJIOCKOCTBIO:
R?
Gore =0 2_R:' (5.58)

riae Ro — paauyc natpy6ka MecTHOro oTcoca, ™.
Otnouwenne Ro%/2R? uau Ro?/4R? Moxer OHTb PaBHO WJH MeHblue eAMHHLEL.
KoanuectBo BpeAHHX BellecTs, MoCTynawmux c Temioofi crpyedi G

Gy =G —G. (5.69)

YnensHoe KONHYECTBO BpeAHBIX BelllecTB, MPHXOAsIleecs HA eAHHHLY ofbeva mpo-
X0AAWERO BO3AYUIHOrO MOTOKA 4Yepe3 paccMaTpHBagMoe CCYeHHE:

G
G2 = G/L = Gy/3600nr%0ep = —'i_ﬂ — (5.60)
seoomfse a% 4y
0

rie Ucp~— CPeAHfiAs CKOPOCTb BO3AYUIHOrO MNOTOKA B TeMJOBOH CTpye, Mm/e; L —
ofbeM BO3AYWIHOrO NOTOKA B PACCMATPHBAEMOM CeueHHWH TeMJIOBOH CTPyH, M3/y;
r — pajnyc TelJIOBOH CTPYH B paccMaTpHBaeMOM CeuyeHHH, M;  — paccTOsiHHe OT
OCH TellIOBO# CTPYH 20 paccCMATPHBAeMOR TOYKH MO rOPH3CHTAaJH, M; Z — TO JKe,
no BepTHKANH M; m W B — napametpw Tennosoro noroka. Pacuet naHHmX napa-
MeTpOB NpHBefeH 8 I'l. 4.

Hurerpupys ypasnerne (5.60) w npeolpasys ero, moayuaem:

G,

vy
] p— - e —
"”B(l 3 70 a2

= (5.61)

)3600.

Konnyecrso BPeHHX BellecTs, NMPOXOAMMIHX yepe3 paccMATpHBAaeMoe CeueHHe:

Gx = qux, (5.62)
rie Li — KOAH4YecTBO BO3AyXa, NpOXOAAULEro uepe3 paccMaTpHBaeMoe CeYeHHe;
Ly = Frvep =5 (5.63)

ANA KPyIJIOro CedeHHA PajHycOM ¥, PaclioOKeHHOTO CHMMETPHYHO OTHOCHTENbHO
OCH TeNJOBOro MoToKa,

Fr = nuy®; (5.64)
A A
Ucp.x—-E(l— 3 + 10 42)- (5.65)

Moncraeass pupamenns vepx, F« B ypasuenne (5.62), noayunm:

a1 - bt

3 10 42
Gy = 7 7 7 . (5.66)
Pl == =
( 3 10 42)
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[Ipn ynpollleHusiX pacYerax AJA KPYIJIOro CeveHks:
Gz(l o= %) 7

O = (5.67)
#(1-%)

JR paccMaTPHBAEMOro KOJMbIUEROro ceveHHn:

e [(r-£2)—( )l - ”—;‘-)] -

y (yz-yx)(l—%

Mpumep 510. Oupesenute spdexTHBHOCT PaBOTH BHTAKHLIX 30HTOB,
pacnoJioxeHHbix Ha BuicoTe 0,4 1 1,8 M Hajx TenJOBHIM HCTOYHHKOM, YCTaHOBJEH-
HBHIM 3AN0AJHLC C OCHOBaHHEM.

Hcxodubie danwoie. KOMHYECTBO KOHBEKTHBHOTO TelJa, OTXOAAMIEr0 OT HC-
Toutnka, Qo=2000 Br. Koanyectso Bbigefsiomeroca OKCHAA Yyriepoia OT Teln-
JoBoro HerouHuka Go=100 r/u. 3out Kpyramft, D=1,0 M, pacnonoxes CHMM2T-
pl_nqno ocH TensoBoft cTpyd. [MoxBHKHOCTE BO3AYXa B noMelleHHH vgp=0,2 M/c.

eIIOHANPAXKEHHOCTE NomellleHHA Qp<<23 Br/M%.  Omnpefe/nTs KOHUEHTpaUHIO
Bpeauoro peulcersa ha sumicore 0,4 M Han paGoynM MECTOM, PAcHOJOKEHHOM Ha
YyPUBHe 30HT4, ;acmuamm oT 30HTa A0 pabouero mecra 0,3 M.

Pewenue. 3out pacnonoxen #a swicote 0,4 w. TennoBas crpys umeer opmy
YCeYyeHHOro KOHYca ¢ OCHOBaHHAMH, paBHBIMH JIHAMCTPY HCTOYHHKA d BbiAGJICHHA
BPeHBIX BEILECTS H AHAMETPY WCAKH cTpyw, pasnoMy 0,766 d:

Fi=39d* = 3,9-0,8° = 2,496 m".

TeMnepaTypHul rPafHeHT NMOMEUEHHA NPH TenjoHanpaxendocts (<23 Br/m?
At=3°C; B 1O Xe Bpems
B, @33

Bl ’

rie B, — napamerp, XapaKkTepHayloWni ABHKEHHe TeNJOBOR CTPYH OKOJMO HCTOH-
HHKA (cM. [l 4), OTKyJa BLICOTA 2z, HA KoTopoi Af=3°C

o BIOP 0,53 20002 p—
At 3
2=1T7,38 um.
Huametp Tensioroit CTPyH Ha Bhlcote z=7,38 M.
D = 0,452%% = 0,45-7,38:8% — 26 M.
Paccrosnue OT MCTOUMHKA [0 WelKu CTPyM:
hy=14d =1,4-08 = 1,12 m.

PaccrofiHie OT noMoca CTpyM A0 lefiKH CTPYH AJA HCTOYHHKA, YCTAaHOBJISH-
HOTO 3aNOMJHIC C NJIOCKOCTbIO:

h[ = 2Zn + d: = 0.8 + l,12 = !.92 M.
Pacctosiide oT WefKH CTPYH A0 BHCATH, H3 KOTOpoit Af mo otw pasuo 3°C:
hy =2—h =56—192 =368 u,

A =




IMoBepXHOCTL yCEUEHHOTO KOHYCa ¢ OCHOBAHMAMM, PABHHIMH JHAMeTPY WeHKH
renjosoll cTpyd d M AHaMeTpy TenaoBok cTpyk D, Ha KOTOpol TeMucpaTypa pas-
Ha TeMnepa'rypuouy rpannem‘y:

Fy= % (0,766d + D) ( 5 )+(5.6d—n)=.

rae [1— napamerp 803ayuiHON cTPyH BOJH3M TENJOBOrO HCTOWHHKA (cm. ri. 4);

4 6 —0,766-0,8\2
fgm‘i‘-:z'—(o,vee.o,a +2,6) ‘/(?——-—02———) +(5,6:0,8— 0,82 =

e=19,3 Mo,
[ToBepXHOCTL KoHyca TennoBOA CTPYH C OCHOBAHHCM, PasHBm D, wa owicoTe
#=70d u sbicoToll pasdoft hs:
hy=2—170d=738—7-08 = 1,78 u;

Fy= %vm Tdy T (D/2P =

: " ey ,5 2
=9'—”i2-?—§ ]/(7,38 —17.0,8)% + (2—2-) =9,0 M.

O6lwan NOBEPXHOCTh TENJOBOH CTPYH:
F=F 4 Fo+ Fy = 2,496 + 19,3 + 9,0 = 30,796 =~ 30,8 m2,

YienbHOe KOJNHYECTRBO BPe/lHBX BellecTd, TepAeMBX C eIHHHUH MOBEPXHOCTH
TeNJOBOH CTPYH:

100
quﬂGfF mm = 3,25 I‘/M’.

[MoBepXHOCTL TeNAOBOR CTPYH OT HMCTOYHHKA RO 30HTA, PACHOJIVMEHHOTO HA

Buicote h==04 M-
Fe= 1,0 M2

KoanyecTBo BpeAHBX BELLECTB, HOCTYHAIOHIAX B HUMCLICHHE hd TIOTPAHAMHORN

30HB TENJIOBO# CTPYH:
G, = gyaFc = 3,26-1 = 3,25 rfu.

Huamerp TemoBoft cTpyn Ha shicote 0,4 M Medblie AnameTpa Joura, Caeau-

BaTe/ibHO, KOJHYECTBO BpeJAHHX BellecTs, TCPHEMBlX C NUBEPXHUCTH TCIL IOBOHA

cTPyH, paBho Hyaw: Go=0;
O6wan noteps BpeHuX BellecTs:

G+ G2 = 3,25 r/u.
3{denThBHOCTL paduThl MECTHULO O4COCA:

o=Gnor ) _100—3%5
G 100

G,
Ip= 00 = 97 %.
KosueHTpalUus BpefHOrO BellecTBa Ha rpaHulle TeMJOBOH CTPyH:

2 GF, 2  100-1,0
— —_— - = ]5.'5 u'-
=3 FaR® ~ 3 30,8.3,14.0,4 uej
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KoadduuneHT nponopunoHaJbHOCTH, ydYHTHiBaKOULHA AHGPY3HOHHYIO CRocob-
HOCTb BellecTBa:

k ="V M M;=1/207% = 1,02,

rae M — moaspsan Macca Bo3pyxa, M, — Moafpuas Macca OKCHAA yrfepona.
OTHOCHTeIbHOE pPacCTOAHRE;

¥ =2x/R=20,3/0,4=0,75.

Kounenrpawns BpefHwx Beltects Ha paGoueM wmecre:

Cx = kcye™* = 1,02:16,15¢™%7 = 7,77 mr/m5.
3oHT pacnonoxen Ha sucote 1,8 M. [loBepxHocTh TemjoBofi CTPYH OT He-
TOYHHKA A0 ee IeRKH:
Fy, = 3,9d% = 3,9-0,87 = 2,496 m”.
Juamerp TennoBoit cTpyu ua Buicote 1,8 M:
D = 0,452°%8 = 0,45-2,6°%8 = 1,05 M.

BhicoTa yceueHHOr0 KOHyca ¢ RHAMETPAaMH OCHOBaHHfi TeNJoOBOW CTPYH, PaBHHIMH
0,766d n 1,05 m:

hy =18—1,12 = 0,68 m.

nOBerHOQTb yceyeHHOro KOHyca OT IIEAKH TenaoBoMi CTpYH 10 30HTA:

— 2
Fzm'-:;— (0,766 + D) ]/ (2—-—;-)'—736-‘—!) + Htp =

3,14 1,06 —0,766.0,8 \2
m—2-(0,766-0,8+|.05)]/( B 266 8)+0.68’=],88M’.

O6luas noBepXHOCTb TeNJOBOH CTPYH OT HCTOYHHKA N0 30HTA Ha Bbicote 1,8 m:
Fe = F,+ F, = 2,496 + 1,88 = 4,376 M2,

KoanuecTBo BpeRHBX BelllecTB, NOCTYNAIOUKX B NOMEl(EHHE H3 TOTPAHHUHON
30HH TENNOBOH CTPyH:

G\ = gyaFc = 3,25:4,376 = 14.2 r/u.
PaccToanue OT Tel/JOBOTO HCTOYHHKA A0 BepXHell rpaHHiill PA3rOHHOTO Y4acTKa

cOCTaBJALT
ho=hs 4+~ =112+4368=48 m.

I'locKoJ:be paccTosiHHe OT TeMJIOBOro HCTOYHHKA N0 30HTA MeHblue pAacCTof-
HHSl OT TelJIOBOrO MCTOYHHWKA A0 BepxHeil FPaHHIB Pa3sroOHHOr0 yyacTka: i<<ho=
=1,8 M<\4,8 M, MOXKHO BOCTO/IL30BAThCA 3AKOHOMEPHOCTAMHM paclpefeNeHHs CKO-
pocTefl Ha nepexoiHOM H OCHOBHOM YYacTKax.

KoauvecTBo BpeaHoro BellecTBa, MPOXOXALLero yepes nonepevHoe CedeHHe
TelJIOBOro NnoTOKA Ha BHICOTE 30HTA, COCTABJAET:

G=Go— G, =100—142 =858 rfu

KosnuecTo BpeRHHX BELLeCTB, NPOXOAAIUHX yepe3 30HT:
v 0,5°
Gl ——]4% 85,8({1 ——]0,5%
( 3 )” : ( "3

y’(l-—-‘g—) N 0,525‘(1-—-2'—5&-22')

Gy = =79,0 r/u.



AdexTHBHOCTE paGoTel MECTHOTO OTcOca:

Gy — Gnor 100— 21,0
I = Go 100 = 100 100 = 79,0 %.

[apamerp 5 HaxoAHM H3 BHpaXeRHs::

_aVa  0,18V76
Ve V2
Cpefivnasi CKOPOCTb B CEUGHHH 30HTA:

Yop & = 5(1_-"’;+_”i £)=

5

=1,l

3 10 42
0,58 0,54 0,5
18 [ e e S et o i
= ( 3 10 42) 1,036 u/c

Heo6xoanmuit ofbeM BO3AyXa, NMPOXOAAMIEr0 Hepe3 30HT NPH eCTeCTBEHHON BHI-
TAKKE:

Ly = F3vep » = 3,14:0,5.1,036- 3600 = 2928 =~ 2930 m3/u.

5.6. PACYET 3O ®EKTMBHOCTM PABOTHI MECTHLIX OTCOCOB
BBNIM3M TENNOBBIX MCTOYHMKOB NPM NPHHYAMUTENLHOM
ABMKEHWM BO3IAAYWLIHOIO MOTOKA

TennoBas HaMpAMKEeHHOCTh KOHBEKTHBHOrO NOTOKAa Ha HEKOTOPOM pﬂCCTOﬂHHH x
OT HCTOYHHKA BHIJEJIEHHS TeNJa BO BCTPEYHOM MOTOKe BO3JyXa OMpelesifeTcs 1O
tdopmyne Br/m3:
—uxfA
gz =g ", (5.69)
Pacnpesienense TemnepaTyp, ofycaoBjienHoe H3MeHeHHeM KOHBEKTHBHOIO Mo-
TOKa, NPONOPUHOHAILHO HW3MEHEHHIO TeNJIOBOH HAaMpsKEeHHOCTH ra3oBOro NOTOKA
BO/IH3H WCTOUHHKA ero BHAeJeHHN W Bepamaercs (opMyJioi:
—uvx/A
ty =ty %5, (5.70)
TAR Qo —— CPelusifl TeMJOHANPSAXMEHHOCTh BO3AYWHOTO MOTOKA HajA HEeHTPOM Hc-
TOYHHKA BBIAeseHHA, Br/M?;

* go = QufL: (5.71)

Qo ~ KOMHYECTBO BLIAENAIONIErOCH KOMBEKTHBHOrO Tensa, Bt; L — o6wmeM Bo3fyxa,
npoxoAsllero uepes BcachBaloliiee OTBepcTHe MeCTHOro oOrcoca, M3/u; fo — Temme-
patypa Ham LEHTPOM TeNJIOBOro HCTOYHHKA; X — paccTofiHde, M: 1JIA TenJoBOro
HCTOYHHKA, PACTOJIOXKEHHOro BHYTPH MeCTHOro oTcoca (yKpuiTHe wKadHoro Tama),
OT UeHTpa HCTOYHHKA BHAEJEHHA Teljia A0 MeCTa MOCTYMJeHHA BO3ZyXa B MecT-
HHfi OTCOC; RJIA TenJIOBOrO HCTOYHHKA, PACMOJIOMEHHOTO CHApYXH MECTHOro OTCOo-
ca, NpH CKOPOCTH BO3AyWHOro MOTOKAa Ha JAa/bHeM KOHIE HCTOYHHKA, MpeBHUIalo-
wefi MoABHXKHOCTE BO3AYXa B MOMEUIEHHH (U>>V;), paccTosiHHE OT LEHTPAa HCTOY-
HHKa MOCTYNJIeHHA Temla A0 AajbHero ero KoduUa, M; AJA TENJOBOro HCTOYHHKA,
PAcloJ0XKeHHOro CHapyXH MeCTHOro orcoca, H NPH CKOPOCTH BO3AYIIHOrO MoTo-
Ka Ha JajJbHeM KOHIE HCTOYHHKA, MeHblUeH HJIH PABHOH TMOABHXKHOCTH BO3JAyXa B
nomewenud (U< vn), PaccTofHHe OT LEHTPa 4acTH TelIOBOrO HCTOYHHKaA, Noma-
laiollero B 30Hy AeACTBHA MeCTHOro oTcoca, AO IPaHHUM 30HH ero JAeACTBHS,
¥ — CKODOCTh BO3AYLIHOrO TMOTOKA, M/C: JJIA TEIJIOBOrO HCTOYHHKA, PachiooXeH-
HOro BHYTPH MeCTHOro OTCOCAa — BO BCACHBAIOMEM OTBEPCTHH MeCTHOro OTCoCa;
IR TeNIOBOIO HCTOUHHKA, DPACNONOMEHHOrO CHAPYHH MeCTHOrO 0TCOCa, MPH CcKo-
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Puc. 520. XapakTep H3MeHeHHA OCHOBHHX XapaKTepPHCTHK BO3AYWHOrO TOTOKZ
BO/H3H TellIOBOro HCTOUHHKA, PACNONOKeHHOro BHYTPH MECTHOrO OTCOCA == BHITAXK-
Horo wxada:

1 — paGouee mecto: 2 — TenjoBOA WCTOYMHK

Puc. 5.21. XapakTep HsMeHeHH OCHOBHHIX XapaKTepHCTHK BO3JYIIHOrC NOTOKA
BOMH3H TENJOBOrO HCTOWHHKAE, PACMOONKEHHOro CHapyXH MeCTHOro orcoca, Npw
U=y, Ha fdajbHeM KOHLe HCTOYHHKA:

{ ~ HCTOYHKK BBIACACHHA Tensa; 7 — MECTHBIA oTcCoc; § — padouee mecTo

pPOCTH Ha AajbHeM KOHIE HCTOYHHKA, npeaumammeﬂ NOABHKHOCTD noa,uyxa B no-
mewenud (v>>vg), Gepercs CKOpOCTL Ha JaJbliem KOHIE HCTOYHHKA, BHJRJAIOUIe-
ro Tenio; AJisi TeMJIOBOTO HCTOYHHKA, PACHOJOXEHHOIU CHAPYXH MeCTHOro GTco-
ca MPH CKOPOCTH BO3AYLIHOrO NOTOKa HA AaJbHeM KOHLUE HCTOYHHKA, MeHblleA HJIH
paBHOR NOABHMHOCTH BO3AYXa B NOMeleHHR (V=SvUg), CKOPOCTb paBHa pacyeTr-
HOH CKOPOCTH BO3/lyXa OT MECTHOI'0 0TcOCa

Pacnpenesense cKopocTell BU3AYWIHHX NOTUKOB Ha BXOJAe BO BCachBaiouge
OTBEPCTHA MECTHBIX OTCOCOB NPW NPHHYAHTENBHOH CHCTeMe BEHTHJIALUMH, a TaKie
Haj TenJioBhM HCTOYHHKOM NpH CCTECTBEHHON BeHTHJALHH pacc'ﬂorpeuo B I 4.
3naueHHe cKopocTedl BO3AYWHOro noTOoKa B JoGoR 3afiaHHOA TodKe HAA TemJao-
BhiM HCTOYHHKOM IIPH NPHHYAHTEALNOA CHCTeME BEHTHAAIUHW  PaBHO BeKTOPHOH
CyMMe CKOpPOCTed OT TenJIOBOTO HCTOMHWKA TIpH eCTeCTBeHHOM  KOHBeKIHH BO3-
AYUIHOTO MOTOKE OT MECTHOrO OTCOCa W NpPH [DRHYANTEALHOR CHCTeMe BeHTHJd-
usp. B dopmyne (5.70) meamunna A, — KosdpuuueHt TypOyJenThoro obMeHa
BO3AYIINOIO MOTOKA, MIfc: AAf TEN)OBOIO HCTNYNHKE, PACHONOKEHHOIO BHYTPH
MECTHOrO OTCOCAa, NPHHUMaETCH AN BCACHBAIOWEIV OTBEPCTHS MeCTHOrO OTCOCA;
A% TENJOBOrO MCTOYHHKE, PACHOJIONEHROIO CHAPYMH MECTHOFO OTcoca, MPH cko-
PoCTH BO3AYWIHOIG fI0TOKA HA AAJAbHEM €r0 KOHUE, MPeBnuIaiowel NoABHXHOCTD
BO3JyXa B nomewenus (v=>uvy), PHHAMAETCS AR Aa/bHETO €0 KOHIlA; AJA Ten-
JOBUTO HCTOYHHKA, PACIO/JOKEHHOTO CHAPYX MCCTHOTO  OTCOCA, UPH CKOPOCTH
BO3AYWHOTO NOTOKA HA NAABHEM BrO hOHUC, MeHLWER WK PABHOK MOADPAMKHOCTR
BO3yXa B NOMEWEHHH (v<CUn), IPHHHMAETCH papHbIM KO3QQHUHEHTY TypOYJ/ieHT-
HOrg oGMeHa BOIAYWHHX NOTOKOB NOMEIMEHHA;

ﬁa = Am

ux

Beanunna e .A_ 8 JABACHMUCTH OT (IpOH3seNeHHsn npHBeseHa g [IpHaoKe-
%

uen 1L
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Puc. 5.22. Xapakrep H3MeHOeHHA OCHOBHHX XapaKTePHCTHK BOSAYIIHONC NOTOKa
BO/IH3H TefJJOBOr0 HCTOYHHKA, PAaclooXMeHHOro CHAPYXH MeCTHOIG OTcoca; NpH
U<{U, Ha AajbHeM KOHLE HCTOUHHKA:

I — HCTOUHHK BbifleJieHHA Tenna; 2 — MmecTHHft orcoc; 3 — palouee mecto

Puc. 5.23. Xapaxrep uameneuus kosdpuuxeHra TypGysieHTHOro oGMeHa BOJHIH
TeNI0BOro HeTouHHKa (I — Tens0BoOli HCTOYHHK)

CheayeT NOMHHTb, YTO (OPMYJIH paclpenefieHHs TeNJOBOA HANMPSKEHHOCTH H
TeMliepaTyp TeNJOBOrO HOTOKAa BO BCTPEYHOM IOTOKE BO3jyXa CNpaBeAJHBH TOr-
Ad, Koraa NpHTOYHbIE CTpyd He HampasjieHH HENOCPeACTBEHHO HAa KOHBEKTHBHYIO
CTPYI0 HCTOYHHKA H MECTHHI! OTCOC H KOrJa TenjoBOe HanpsKeHHe nOMelleHHA
3HAYHTEJbHO MeHbLIe TelJJOBOr0 HaNpsiKeHHS NOTOKA CTPYH.

XapakTep H3MeHeHHN OCHOBHBIX XapaKTepPHCTHK BO3AYIIHOrO MOTOKa BOJH3N
TeNJ0BOI'0 HCTOYHHKA, Pacho/JOXXeHHOro BHYTPH MeCTHOro otc0ca, MOKas3aH Ha
puc. 5.20; chHapyXH MECTHOro OTCOCA MPH CKOPOCTH BO3JYIMHOrO NOTOKA Ha
Na/JbHeM Kpal HCTOYHHKA, TMpeBHlapomeR NOABHXHOCTL BO3AyXa B Mo-
MmelmeHHH (U>vy),-—Ha puc. 5.21; cHapy}XH MecTHOro oOTcoca OpH CKOPOCTH
BO3YyUIHOrO nOTOKa HAa AaJbHEM KOHHE HCTOYHHKA, MeHbllued HJAH panuoﬁ no-
ABHXKHOCTH BO3AyXa B fomellleHHH (v<Cvg) — Ha pHe. D.22. XapakTep H3MeHeHus
KOSQJdmgHEHTa TypOyJieHTHOr0o O6MeHa BOJIH3H TeNJIOBOrO HCTOYHHKA MOKa3aH Ha
puc. 5.23.

KoannyecTBo Tenna, Hanpas/ieHHoe HaBCTPeuy NMOTOKY BO3AyXa, ABHXKYIIEMycs
K MeCTHOMY OT(OCYy, MPH CKOPOCTH BO3JAYUIHOTO {IOTOKA Ha JaJbHeM KOHIe He-
TOYHHKA, NPeBHWZOMel NOABHKHOCTL BO3AyXa B THoMewenun (v=>vg), onpele-
JifeTcA: AMA TeJIOBOrO HCTOYHHKA, PacliOJIOXKeHHOr0 BHYTPH MECTHOro oOTcoca,
HCXOXA #3 CKOPOCTH BO3AYUIHOrO MOTOKA B MeCTe BHIAEGAEHHA KOHBEKTHBHOIO Tel-
Jia B noMmellleHHe; AJA TenJioBOr0 MCTOYHHKA, PacioJIOMEHHOrO CHApyMu MeCTHO-
ro 0TCOCA, HCXOAA H3 CKOPOCTH BO3AyUIHOrO MOTOKA HA AafdbHeM Kpaio erc npu
5220 (F=v/vy):

Lygx
Q; m::—;;;z:, (5.72)

rie Ly~ pacxop BO3Ayxa B pACCMATPHBACMOM ceueHdH, M3[4,
Mpn 1,2<#<<2,0, rae #=v/vy, KoanyecTBo Temja Q, onpeledsercA no ¢op-

myne, Br:
Qi = Ligxs 16.731
13269 ' 19



{ips F<1,2 pacxoa Temda MOXHO ONPeAeNHTDL i3 BHPAKeNns B

oL x(l—— -ux/A_t)
Q= ’!(?2_‘ ”W‘/A) . (5.74)

[Mpn cKopocTH BOAAYUIHOTO MOTOKA Ha/ 4acTblo TeNJOBOTO HCTOUHHKAE, MEHBILER
TIOJABHXHOCTH BO3AYXA B NOMElleHHH, [.)ECXOL{ Temnjaa, Hanpaaﬂeuuuu B l'lpO‘I'HBO-
NOJIOXKHKYIO CTOPOHY OT HCTOMHHKA, Pamell CyMMAPHOMY —KOJHYeCTRY Teilna OT
YAacTH MCTOYHHKA, NMOMAJAOUIEro B 30HYy AeHCTBHA MecTHUro oTcoca @), u Temia,
He nonajamolerc P 30Ky AeHcTBHA MeCTHOro oTeoca Qg

SpdekTuBHOCTL paloThl MECTHOrO OTcOCa onpejenserca no (opmyJe:

Iep == ——.100, (5.75)

rae Qp — KOJHYeCTBO KOHBEKTHBHOIO TeJa, BbiejAIOlerocss oT TeNJOoBOro ue-
TOYHHKA; Q — KOJIH4eCTBO Tenaa, HalpaBJeHHOrQ B NPOTHBONOJIOKHYIO CTOPOHY
OT MEeCTHOTQ 0TcocCa:

Q= Qi+ Q. (5.76)

IMepea npoBeseHuem noBepouHoro pacuera 3¢peKTHBHOCTH PabOTH MECTHOro OT-
COCa OpHEHTHPOBOYHO NPHHHMAOT PACXOA BO3AyXa, NDOXOAAILEro Yepes Hero,
MCXOAS M3 peKOMeHJyeMbIX CKOpocTell B paoueM npoeMe MeCTHOTO OTCOCA.

NMpumep 5.11. Onpenenurs stdexTHsHOCTD paboTh BHTANKHOrO wWKada c
BEPXHHM OTCOCOM BO3AYXa,

Hcxodnvie dannote. B BBITAKHOM WKady yCTAHOBJEH TeMNOBOK  HCTOYHHK
mowHocrsio 3000 Bt na paccrosuud 0,2 M oT BHTAXHOro oTBepcTHA. Pasme
BHTAXKHOro orBeperus 1,209 m. O6mbem BO3/yXa, yAanseMoro 4epes amnxmog
wkag, 2840 m?/u. O6vem nomeweuns 500 m?. KparHocts Bo3Ayxoo6MeHa B Mno-
meuienun Kp==8. IIpuTounmii Boadyx nojaercs uepes mortoqounsfi BO3gyXopac-
npenenurens Thna BN CkopocTh BHXOAA BO3AYXa H3 BO3AyXOpacnpenenHTeNs
v=3 wm/c. MoABuKHOCTL Bo3ayxa B nomeillenwn Un=0,1 Mfc. Temneparypa Hag
ueHTpoM TemsoBoro ucrounuka to=300°C. OnpeneanTb TemiepaTypy Ha paGouem
MecTe, pacnoJioeHHOM Ha paccrossuu 0,2 M oT BHTAXKHOro WKada.
Pacnge;.:neuue OCHOBHBIX X3pPaKTEPHCTHK BO3AYWIHONO MOTOKa [NpHBEeleHO Ha
pHC

Pewenue. TlonpaBounnit KoaduuUHEHT HAa CKOPOCTHOe jaBJieHHEe I TIPHTOY-
Horo sosayxopacnpeneautens tuna Bl E=1,3 (mo Taba. 4.1).

DHeprus NPHTOMHHX CTpyf:

1,3.32
au,o==’1{1l’_§‘u""?=-'=8

=0,013 m?/c3
7 23600 ,013 m3/c8,

SHeprus TenJosHX CTPyR €rc=0. DHEPrHA ABHKYUIUXCA TpeAMeToB Egqn=0,
[Toaxasn 3Heprus BO3AYUIHHIX NOTOKOB B NOMELEHHH:

8= Enct Erct B = 0,013 m?/c3,
OupefenfAOWHA pasMep MecTHOrL OTCOCA:

| =VF =VYT,20,0=1,04 m.

Kosppuunenr typbysenTioro o6MeHa MeCTHOro oTcoca:
Ao = 0,253 = Ag = 0,25-00131/3.1,04*73 = 0,0617 m?/c.

CKopocTs BO3Rymuoro HOTOKA BO BCACHIBAIOIUEM OTBCOPCTHH MECTHOTO OTCOCA:
vo = LIF = 2480/(1,2-0,9-3600) = 0,64 m/c.

194



Puc. 5.24. Pacnipegenense ocHOBHHX Xa-
PaKTepPHCTHK BOSAYLIHOrO MOTOKa IMpH
TEMJIOBOM HCTOYHHKE, pPacnoJOXKeHHOM
BHYTPH BHITAXHOrO WKaga:

1 —BuTaxuolt wxad: 2 -— Tenaomoft Herou-
HHK; 3 — paGoyee MecTo

1/

¢ |02q|02y

OTHOCHTe.1bHAA CKOPOCTb B CEYEHHH OTKPHTOro 1poeMa Ha yposhe H=03 w
(BHCOTA yCTaHOBKH TenJIOBoro ucrounuka) 7=0,55. Ckopocth BO3LylIHOro noTo-
Ka Ha BLICOTe YCTAHOBKH TE[IOBOIO HCTOYHHKA:

U= vy =v=0,64-0,55 =0,35 m/c.

C]JEJJ.HHSI TenJioBad HanpsXeHHOCTb ra3oBOro -MoTokKa Hafj LUeHTpOM HCTOYHHKA Bhbi-

aeneHna ¢o=3000/2840=1,058 Bt/m3.
TenoBas HaNpsKeHHOCTb KOHBEKTHBHOFO INOTOKA BO BCACHiBAIOWICM OTBEPCTHH

BLITAIKHOTO WKada:
x = qoe—vfox =1 ,0588-‘0.3&0.2/0,06!7 =0,378 BT/MH.

Ornowenne v/vg=0,35/0,1 =3,5.
Mpu v/vs>2,0 KoAHYECTBO Tensa, HANPaBJEHHOTO B NPOTHBONOJOKHYIO CTOPOHY

OT MeCTHOrO OTCOCa, ofpeaeJseTca No QopMyJe:

Lxqx 2840-0,378
Q= | oA T — e—035:0,2/0,0617 1670 Br.
dipdekTHBHOCTL paBoThl MECTHOIO OTCOCA:
Q—Q 3000 — 1670
3¢ = = ’ =44 3 0.
P ) 100 3000 100 4,3 %
Temneparypa Bo3fymmoro noToka Ha pabouem Mecre:
Fa tnev—ox/Ax'

e ¥ — pacCTOSHHe OT LIeHTPa HCTOYHHKA 10 pabouero Mecra;
x=02402=04 m;
f, = 300g—0:35-0,4/0.0617 — 3] °C,

TMpumep 5.12. Onpexesnts 3¢peKTHBHOCT paboTH MECTHOro OTCGCa THNA

npubauKennni pactpyG Ge3 duauua.
Hexodnwme danmvie. Pasmep pacrpyba ab=200X200 mM. O6bem yaanseMoro
Bo3jyxa Yepes MecTHB OTcoc Lo=630 M3/4, THn HCTOUHHKA BHAENCHHS ~ JHHeR-
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Puc. 5.25. PacnpeneneHHe OCHOBHHX X3PaKTePHCTHK BO3JyIIHOrO NOTOKa BOAH3H
TEeNJOBOr0 HCTOYHHKA, PACMOJOMKEHHOr0 CHapyXH MeCTHOro orcoca (mpHOAHMeH-
HOro pac*r%yﬁa), npu Goaplunx OGbeMax oTCachHPaeMOro Bosayxa (@) H MaablX
o6bemax (0):

1 — MmecTHbIi oTcoc; 2 — TennoBoH HCTOYHHK; § — paGoiee MecTo

wuit (mok). HOuamerp moka 250 mm. Koawvecrso Temaa, TOCTYNAIOWEro 3 Jio-
ka, Qo=1000 Bt/u. TemnepaTypa Tenn0BOro HCTOYHHKA /=80 °C,

CxeMH pacnojoXeHHa MeCTHOro oTcoca M ABHIKEHHY BO3/1yIUHHX TIOTOKOB B
nomellleHHs NpHBedeHW Ha puc. 5.6. KpaThHocts Bo3ayxcoGmeHa B noMelleHHH
Kp=10. lNpuTouHsii BO3AYX NOAAETCA 4epes NpPHCTEHHblE maHeslbHHe BO3AyXOpac-
npenenutean tHna BIIT1-52. CkopocTb BhIX0Xa BO3AYXa u3 pewerok v=3,0 Mm/c.

OABH)KHOCTh BO3AyXa B MoMelllenHn Un=0,2 m/c. O6bem nomemenus 1000 w2,
Te?:munan HanpsxeHHOCTh nomellledns Q=0. TemnepaTypa B noMmewleHHH fn=
=16 °C. ’

Pewenue. Tlonpasounuit Ko3pQHIUHEHT HAa CKOPOCTHoe AapJeHHe AJA TpH-
mqno(:)-o naHenbHOro Bosayxopacnpepeaurens ThHna BII[1.52  (u3 ra6a. 4.1)

=20,
Hepruf MPHTOUHEX CTPYi:

2-3
&n, ¢ = Kp;'i;-m lﬂm = 0,025 M2/c3.

SHeprua TeNJIOBHX NOTOKOB H JBHXYUIHXCA PeIMETOB:
€rc=8€nn 0.
KHHeTHuecKas SHEPrHA BO3AYLIHKX MOTOKOB MOMEULERHA:
& = Bnc+ Br.c + Ean = 0,025 wm?/c3,
Onpenensiomuii pasMep paccMaTpuBaevoro o6BekTa [ =yF: wecTHoro oTcoca:

(,=702.0,2 =02 m; nomemenusn: l,=y12-4,5=735 m.
Koadpuuuenr Typ6yaentHOro obmena:

A = (,25e!/3[4/9:

MecTHOro orcoca: Ap=025.0,025'/2.024/3=0,00856 M?jc; nomemwtenun: A=0,25-
-0,0251/2.7 3548=1,041 m¥[c.
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Paccrosnne ot oTcoca po Gamxafiwero Kpas moka xi=0,1 M; paccrosuue of
orcoca A0 AaJbHEro Kpas Jioka (puc. 5.25,a): x3=0,140,25~=035 w;
paccTosHHe OT MeCTHOMO OTcoca A0 UeHTpa Jioka: Xx4=0,1-4-0,25/2=0,225 wm;
paccrosinie OT OTcoca Ao paBovero mecra: Xs=01+1=1,1 M.

OthocutenbHble paccTosHus: F=x/b: x;=0,1/0,2=05; x3=0,35/02=1,75; x;=
=0,225/0,2=1,125; x5=1,1/0,2=5,5.

OTHOCHTe/IbHbE CKOPOCTH BO3JyXa:

Ha paccrosuun ¥<<b no puc. 4.10: §=0,35; wa paccrosnn x>b no ¢op-
MyJIe

- 2 - & -
uxm-;arcctgx Vl —{--a;(!-l«x’);
- 2 :
Uy, r;-g-oarcctg LB VT4 (141,759 = 0,16;
- 2
Oxy = ﬁ,-arcctgl,w& Vi (14-1,125%) =0,29;

- 2
Uxg =-l-é-0arcctg 5,5 V1 4 (1 ~-5,5%) = 0,02.

CKopocTb BO3JlyXa Ha BXOJe B BLITAMXHOE OTBEPCTHE:
vo = L{F = 630/(0,2-0,2-3600) = 4,375 mfc ~ 4,38 m/c.
CxopocTh BO3/lyXa Ha pacCTOSHHH X, M/c:

f-'x‘-‘ﬂti'ac; Ux1=4,38'0,35=l,533:
Ux, == 4,38:0,16=0,7;  ©vx,=4,38-0,29=1,272;
Uy = 4,38-0,02 = 0,0876.

[TockoabKy CKOPOCTb Ha PACCTOAHHH Xs MEHblle NOABMXKHOCTH BO3JyXa B MO-
MelleHHH, oupefenseM paccTOfiHHe, HA KOTOPOM CKOpOCTL Ha BXOJe BO Bcachiid
lolllee OTBEPCTHE PABHA MOABHMKHOCTH BO3AYXa B NOMEILEHHH! Ux=Uy TaK ka
Px=Ux{Uo, TO NOACTABJAR Uy ="Up, NOAYUHAM 7:=0,2/438;

- 2 - B - 0,2
Uy == - arcclg x l-§~ﬁ—(l+x‘)=4?—38.—:.

2 e RN ey
= l-s-aarcctg I 2 =S TN

2
0,0457 = -l-é-aamctg y,

v y=FYiH(1+37); arcetgy=4,096; y=137;, F/{ (1) =137; 72+

9= YATA 18769
$E)=187,60; =z A+2—18769=0; zm —olt : =12,736;

E=3,57; T=x/b; xu=x=%b=3,57-02=0,714 m,
Paccrofinie oT rpaHHub, rae v=un, A0 JaJbHEr0 Kpad JIOKa:

x' = xyg —x3 = 0,714 — 0,35 = 0,364 M.

OrtHocurensroe pacerosune &' =x'/b=0,364/0,2=1 82,
OTHOCHTeNbHAN CKOPOCTb BO3AYXA HA PACCTORHHM X

—__
P = = areetg 1,62 VIFT00 51,88 =0,149,
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CKopocTb BO3JyXa Ha PACCTORAHHH X'
0, = U, U, = 0,149-4,38 = 0,652 m/c.

Koadduunent Typ6ysenTHoro ofMeHa Ha PacCTOAHHH Xi:

An”:cn..;r. ]
Ax = Yo " [Anta/ (Agty) — 1] (xn—%) = '
X L
A 1,040,652 |
*=""4,38  [1,04-0,2/(0,0085-4,38) — 1] (0,714 — 0,35) .
0,714 +
= (,0463 m3/c.

Pacxox Bosayxa B ceyeHHH, 11apanne/IbHOM BCacHBaiolleMy OTBepCTHIO MeCTHOro
0TeOCa HA PacCTOAHHH ¥, (OT MECTHOro OTCOoca A0 WEHTpa Jloka):

Ly = Fuy, = 0,2-0,2-1,272.3600 = 183,17 m?/u.

Tensosas HaNpaXeHHOCTh BO3AYIIHOrO TMOTOKA HAA LUeHTpOM  HCTOYHHKa BHIE-
JIEHHA

go = Q/L = 1000/183,17 = 5,46 Br/m*%
get;.noaaa HanpAXeHHOCTs BO3AYIIHOTO MOTOKA HA Kpai0 JHHeHHOrO WCTOYHHKA,
T3
— x4
Gx = qg¢ ! i
rie © — CKOpPoCTh BO3JyXa Ha JajbHeM Kpal JHHeAHOro HCTOUHHKA, T. €. B Ha-
WweM cayyae v=20x, =0,7 m/c; Ax ~ KospPuunent TypOyAenTHOro O6MeHa Ha Aanb-
HeM Kpaio JIHHEeiHOro HCTOYHHKA, T.e, HAa pacCTOAHHH X=x3; A.=0,0463 m2/c;
X — paccrosiHiie OT LeHTpa JAaHeHHOro HCTOYHHKA (OT LeHTpa JioKa) A0 AajbHe-
ro Kpas HCTOYHHKE, M,
x=4d[2=0250/2 = 0,125 m;
gx = 5,46e—0:7'0,125/0,0465 = () 823 Br/m?.
OrtHouenne v/vn=0,7/0,2=3,5.

[pr v/va>2,0 xonHYeCTBO TeNna, HANMPABACHHOrO B TPOTHROMNOJIOXKHYIO CTOPOHY
OT MECTHOrQ 0TCOCA. ONpeieasercs no GopMyne:

Lgx 183,17-0,823
=3

Q== LT A [ — ¢=070.125/0.0463 =118 Br.
SddekTuBHOCT: paboTHi MECTHOIQ OTCOCA:
Q—Q 1000 — 178
Ip = 100 = <100 = 82,2 %.
4 Qy 1000 o
TeMmiiepaTypa BO3AYILHOTO MOTOKA Ha paboueM Mecre:
Boes toe-ux/plx'

re X — pacCTofHHe OT WEHTPA HCTOYHHKA N0 X=Xn;
« = B0e—0.7-0,489/0,0463 — () 05 °C.

TockonbKy tz<<tn, TenJOBOH HCTOYHHK He BAMSCT HA W3MEHeHHE TEMUEPATYDPW Ha
pabouem mecte, PacnpejesieHHe OCHOBHBIX XapaKTepHCTHK BO3AYWIHOrO MOTOKA

198



BONH3H TeMJIOBOTO HCTOYHHKA, PAacMo/OKeHHOro CHapyXH MeCTHoro orcoca (mpu-
GnuXeHHoro pacrpy6a), nokasano puc. 5.25, a.

IMIpumep 5.13. Onpenenntb s¢pdexTuBHOCTb paGOTH MeCTHOrO 0TCOCAa THMA
npubanxennnit pacTpy6 Gea duaHua NpH HCXOAHHX AAHHHX, 38JaHHHX B MpH-
mepe 5.12. O6bem ynanseMoro Bo3jyxa yepe3 MecTHHA orcoc Lo=150 m3/u.

Pewenue, Tlonpapoudnit Ko3d@HUKEHT HA CKOPOCTHOE AaBjieHHe AAA NpH-
TO4HOTO (aHeNbHOro BO3dyXopachpexesnutens ThHna BIIM-52 §=2,0.

JHeprus NPHTOUHBIX CTPYH: &y .=0,025 m?/c®. Kunernueckas 3neprus Bo3Ayll-
HbIX MOTOKOB NOMEUIeHHA: E=gn ==0,025 m2/c?,

Onpenensiownii paavep paccmaTpuBaemoro ofbekta MecTHoro otcoca: [lo=
=02 M, noMemennsn: ln=7,35 M. Kosduupnenr Typ6yneHTHOro o6MeHa MecTHOro
oreoca: Ap=0,0085 m’/c, nomemenns: Ag=1,041 m?¥/c, Paccroauua (puc. 5.25, 6)
a0 =0,1; %4%=0,35; v,=0225; ro=1,1 m.

OTHOC $TeLUBE PACCTOR..EH ¥ ChOPOCTH:
ty =05 vy, = (,33; xg=1,75; Uy == 0,16;
ry-=.1.120; 0_1420,29; x5 =D5,b; vy, = 0,02.

CO00Th DO XA WO BCACHBAIOLIEM OTBEPCTHH MECTHOro 0Tcoca
vo = LiF = 150/0,2-0,2-3600 = 1,04 m/c.
ChopocTs BO2lYXa 1A PACCTOAHRH ¥, M[C:
Uy == UpUp;
vx1m0,35v1,04:0,36: vx4=:0,29-l,04-—.-0,30;
033420,16-1,04 =0, 16v; dy‘ﬁ0.02-1,0430,02.
W3 puc. 524, 6 Bugpo, uTo paccTOSHnC, HA KOTOPOM CKOPOCTL BOJAYUIHOIO

NOTOKa paBlia MOABHAHULCIH BO3 {V \ii B nomewleHud, coctaBasicr 0,33 M. Ornonre-
HHe nJiolajnH, He Nonajamouleii no( 1eiicTBue MectHoro orcoca, Kk obmell mioma-

IH BbijieNeHHs] BpCIHWX BewecTs B armocepHbiit Bospyx: Fy/F,=0,07.
KoamuecTBo TeNna, HAXOAAUICIUCA BHE 3J0HWI JCHCTBHH MECTHOTO OTCOCA:

Q= Q, -’;—" = 1000-0,07 = 70 Br.
2

Konnuectso Tenna, Haxojslllerocss B 30He JEHCTBHA MECTHOFO OTCOCa:

Q = 1000 — 70 = 930 Br.
PaccTosnHe 0T MCCTHOTO OTCOCA A0 HEHTPa 4ACTH HCTOMHHKA BHIAGJCHHS TenJa,
nonajgaiouiero B sony cro Aeficrsus, ¥=0,215 M. OTHOCHTEAbHOR paccToAHHe F=

=x/b=10,215/02-=1,07.
OTHOCKTe bHAR CKOPOCTh BO3AyXa Ha paccrosauut ¥=0,2 w:

- 2 - _ » py
g = Jgq arcelg x ]/l + 7 - x3);
Cropocts Bo3ayxa Ha pacctosmuu x=0,2 M:

0, =0,31; ©v=0,31.1,04 =0,32 m/c.

Pacxon Bo3fyXa B CeueHHH, Napaie/IbHOM BCACHIBAIOWEMY OTBEPCTHIO MecCT:
HOTO 0OTCOCA Ha paccTOANHH X:
L = Fv =0,2-0,2-0,32-3600 = 46,0 m3/u.

Tennosasn HanpsXeHHOCTh BO3AYWIHOTO NOTOKA HaA UEeHTPOM HCTOYHHKA BHIAE-
ACHUR!

gs = QfL = 930/46,0 = 20,2 Br/um?
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Cropocts BOAYUIAOr0 moToka HAa pacCTOAHMH X=X, —x=0,33—0,215=0,115.
Oruocurenpoe paccrofinde ¥’ =x'/b=0,115/0,2=0,575.

[Ipu x=<<b no puc. 4.10 naxoanm 7.’ =0,23.

CKopocth BO3AYLIHOTO NOTOKA Ha PACCTOAHHE X'

Uys =Fx,uo =0,23.1,04 = 0,24 m/c.
Kosdduument Typ6yjentHoro obMeHa Ha paccrosHid x=0215 m: m?fc
A AUy x 1 )
Ty [Antn/(Agy) — 1] (fn — %) ’
+1
Xn
A= 1,041-0,24 1
*=""1,06  [0,041.0,2/(0,0085-1,04) — 1} (0,33 — 0, 215) | =
0,33 T
=0,0275 m¥/c.

TennoBas HampAXeHHOCTh BO3NYLIHOTO NMOTCKA HA KPaio HCTOUHHKA TelIOBHAeNe-
HHA, HaxOAAWErocs B 30He AeHCTBHA MECTHOro orcoca:

i %e-;wax — 90,2e—0:2-0:115/0,0275 _ g 8 B/,

Otxoltenne ©/ve=0,166/0,2=0,83. [Ipr vfvx<1,2 KoawuecTBO TeMua, Ha-
NpaBeHHoro B NPOTHBOINOJIOKHYIO CTODOHY OT MeCTHOTO OTcoca:

3 9L.gx (1 _ e—-w:ij) 3 2.46.8,8 (1 _ 6“0'2'021-510"0275) e
= 9 o O A (@— —020,115/0,0375) .

O6miee KOMMYECTBO TeMJa, HANpaBJeHHOTO B NMPOTHBONOJIOXHYK CTOPOHY OT Me-
CTHOTO oTCOCa:

Q

Q= Q4 Qs = 70 4+ 293 = 363 Br.

SdpexTHBHOCTL PAGOTH MeCTHOrO 0TCOCA:
Q—0Q 1000 — 363
= =

= = 63,7 %.
% 100 1000 100 %

Mpumep 5.14. Onpenennts 3pdeKTHBHOCTL paloTH BHTHAKHOMO 30HTA JHA-
Me*rpgm l518=l,0 M, YCT2QHOBJIeHHOrd Haj HCTOYHHKOM BBHIAEJIEHHS Tenja AHaMer-
pod d=0,8 M.

Hcxodunvie dannsie, O6bem yHAanseMoro posgyxa oOT 3onta L=8000 mdfu.
Hcrounuk ycranoBlled Ha ocHoBaHHH. KOJHYECTBO BHe/fIOLIErocs KOHBeKTHBHOIO
tenna Qq=6000 Br. Kparnocrs Bo3nyxoo6Mena B nomemennn Kp=10. Iputoy-
HWil BO3RYX MOA3ETCH B NOMelleHHe vepe3 IPHCTeHHHe AaHeNbHele BO3ZyXopac-
npefenutenn thna BTI[-52. CkopocTs BmXOaa BO3Ayxa H3 peuwerok v=3,0 M/c.

OABHXHOCTb BOSJAyXa B loMeueHHR v,=0,2 M/c. OO6bveM . nomeienna V=
=800 m® TemnepaTypa BHyTpH NoMemenus {=24°C, TennoBas HaNpsKeHHOCTb
nomemennas ¢=2,0 Br/m? (Ges yyeTa paccMaTpHBaeMoro TeMJOBOrO WCTOYHHKA).
Pacugeé‘;menne OCHOBHHX XapakTePHCTHK BO3AYWHOro NOTOKA NOKAa3aHO HA
pHe. 5.26.

Pewenye. TlonpaBounnfi xoap@PHUHEHT Ha CKOPOCTHOE JaBlleHde AJA NDH-
qugogo naHeJBHOrO Bo3xyxopacnpefenntens Tuna BIIMT-52 (oM. 7aba. 4.1)

0.
3Heprusi NPUTOYHBIX CTPViL:
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=087/ | d_1om
_UMe 2 Ap=0,077!
- '\1; A 4
E
3
, Bm/m? :
PHe. 5.26. Pacnpenenelne OCHOBHHX XapaK- & ’ 227 L 1
TEePHCTHK  BO3AYWHOrO ToToKa BGjH3H %o e e 1
30HTa:
1 — HCTOWHHK; 2 — 30HT x
R

Am%e
ﬁnz'- 4105

1’:1"1:0,2"

Dueprus ABRKYUEXCH NPEAMETOB Enn=0. JHeprua TenoBoH CTpyH:
By, o= C,& 2z,
[

rie C — Ko3hdHUHERT NPONOPUHOHANBHOCTE ANA HCTOYHMKE, YCTAHOBJCHHOTO Ha
ocHoBanmn C=34,3-10-% p — NJOTHOCTb BO3AyXa NPH TemnepaType, pPaBHOH TeM-
nepatype nomemlenns p=1,189 Kr/m%; @ — TenJioHanpaKeHHOCTh o0beMa NoMe-
EeHHS,;

-Q-= 6ncr + 3@:
Qncr — TENJIOHANPSAKEHHOCTb HCTOUHHKA;
Quer = Quer/Vn = 6000/800 = 7,5 Br/u?;
Q9=17,5+2,0=9,5 Br/ud,

PaccToanne OT HCTOYHHKA J0 MOJIOCE CTPYH:
2= 17 d,

rae d — onpeensiomnii pasMep AJA TeNJIOBOrO HCTOUHHKS, paBHMA AHaMeTpy
HCTOUHHKA HAH MeHblllefi CTOPOHE, €C/IH HCTOUHHK OPAMOYIOJBHOR (opMbl

Zn = l|7'0,8 = l,aﬁ M.

PaccTofHHe OT HCTOYHHKA JO PACCMATPABAEMOW TOYKH:
Za=x=04.

PaccTofHHe OT no/oca CTPYH A0 paccMaTpHBaeMol TOUKH:
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zem gyt = 1,364 04 = 1,76 u;
Oueprus TenNoBol cTpyn
8.5-1,76
1,189
Knnernueckan SHeprHA BO3LYILHBLIX NOTOKOR NOMELUEHHA
6=2¢8nc+ €r+ €10=2=0,025+4 0,0048 + 0 =0,0208 m2/c,

Onpenensitowtiit pasmep /@ wectioro orcoca: [=d=1 M; nomewennn: [=
=YF=Y12-45=735 m.

Kospduupent typ6ynenthoro obmena A=0,25e!/**/; wmecTHOro orcoca: Ag=
=?.?850.0398”’-l‘f3=0.0775 M?/c; noMemwenHs: Ap=0,25.0,0298/2.7354/3=
=], M?/c.

Paccrosune oT MecTHoro OTCOCA A0 HCTOMHHKA TenoBmaeneuus x=0,4 M. OTio-
CHTeJbHOE PaccTORHKe

gy, ¢ =84,3-1070 =(,0048 m3/c?;

¥=1x/d=0,4/1,0=0,4.

OrHocrtenblian CKOPOETe BO3AYXE [NDPH MEXAHHYECKOR CHCTEME BeHTHAMILKH W
PACCTORHHH X!

NpH E<<d no puc. 4.10: 5,=0,33.
CKopocTb BO3AYXa BO BCachBaloUleM OTBEPCTHH:

v = 8000/0,785-1-3600 = 2,83 m/c.
CkopocTh BO3LYXa Ha paccTOAHHH X (OKOJO HCTOMHHKA TeNJOBHIRENEHHA):

Uy = Uxtp = 0,33.2,83 = 0,934 m/c.

Ipobepscm, 1la KAKOM yuacTKe TeNJOBOH CTPYH YCTAHOBJIGH MCCTHBI OTCOC.
Tpenean paszronmoio yyactka 1,2<z/d<3,2.
OtHowenue 2/d=176/0,8==2,2, caeaoBaresbHO, 30HT YCTAHOBJIEH HA pPasrOHHOM
yuyacTKe TenqioBofi ctpyn. CKopocTh TenjioBoro MoToKa HajA TeM/JOBHIM HCTOUHH-
KOM Ha paccTodnuH x=0,4 M

1/ 6000:0,4 1/3
Uy == 0,0425(-Q—’° = 0,0425 (———-) =1,04 m/c.
r 0,40

CKopocTb BO3AYIIHOIO MOTOKA BO BCAchiBalOlleM OTBEPCTHM MECTHOTO OTCOCA,
06yCJI0B/ICHHAS MEXaHy4YecKo# cucteModi BeHTHAsAuWH (6es TensoBOro HCTOM-
HHKA):

v=0y— Uy =283 104 = 1,79 m/c,
Pacxox BO3AyXa B ceuendu, napa/ielbHOM MECTHOMY OTCOCY Ha PACCTORHHH X:
Lx= Fv = 0,785.1%.0,934.3600 = 2640 m?/u.

PaCCTOEHHE, Ha KOTOpoM CKOpPOCTb BO3JyXa Ha BXOJe BO BCACHBaloOlee OTBep-
CTHe MECTHOTQ OTCOCa paBHAa NOABHXKHOCTH BO3/lyXa B NOMELLEHHH, onpeaendeTca
H3 YC/IOBHS

Uz = Un,
Ux == Uxlps Uz = Ux/Up = tpfup = 0,2/1,79;
TO e BPCMA
U = 1 =2 [V + 18,
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rie F=xfr, aaH T =x/0,5;

x/0,5
Vi+ (=057

Op=1—

Toraa
0,2 x

— ] e

1,79 0,5VT+ 702"

OTKYAa x=xn=140 M,
Pacctonnne

X =xy—x=14—04=10m,
OTHOCHTeNbHOE PAcCTOAHHE
x' = x'[r=1,0/0,5=2,0.
OtHOCHTENBHAA CKOPOCTE Fx AJIA PACCTOAHHA X’
- x 2,0
Vp=l—=———== = === 0,114,
Vign VT+20
CKopocTb BO3AYXA HA PACCTORHHH X!
Ux = 0,0y =0,114-1,79 = 0,204 m/c,

Kosdduuuent TypOynentnoro ofMena Ha paccTosHuwn X (Ha pajbHeM Kpaw He-
TOYHHKA TeNJIOBHAENEHHA)

Ani'xn-:: |
Ax = Yo l [Anva/ (Agus) — 1] (Xn — x) =
+1
Xn
1,105-0,204 1
=T 1,79 7 [1,105-0,2/(0,0775-1,79) — 1] (1,4 —0,4) -

1,4 +1

= 0,0885 m®/c.

Tennopas HanpaeHHOCTh BO3AYWIHOTO NOTOKA B LEHTPe TeNJIOBOrO HCTOYHHKA:
go = Q/L. = 6000/2640 = 2,27 Br/m>.

TennoBan HanpaMeHHOCTb KOHBEKTHBHOrC NMOTOK2 Ha KPalo MCTOMHHKA Tel/oBH-
AeNeHHs:

—~vx[ Ay

Gx = qot
OTHolenke

= 9,27¢—0:934:0,2/0,0885 .. 0 978 Br/m9,

vf/vn = 0,934/0,2 = 4,67.

Mpu v/un>>2,0 KoauyecTBO TenJa, HANPABJIEHHOTO B NPOTHBONOJONHYNY CTOPOHY
OT MECTHOr'e 0TCOCa:

L 2640.0,228
"o e A ) — g0934-0.20,0888 = 840 Br.
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JfpesTupiocTs padorsl MECTHOIO OTCOCE
' 9 100 = 6000 — 840

3 = -100 = 86,0 %.
% Q 6000

3.7. PACHEY 3O®EKTMBHOCTM PABOTH MECTHOrO OTCOCA
HAJ TENNOBLIM MCTOYHMKOM NPM ECTECTBEHHOM
ABMIXEHMM BO3AYUWHOIO MNOTOKA

(NO YAENLHOR TENAOHAMPAKEHHOCTM TENNOBOR CTPYM)

3¢ deKTHBHOCTL PaGOTH MECTHOrO 0TCOCa PacCYHTHIBAKT no QopMyJe:

3 = 3931‘1-100, (5.77)
]

rae Qo — KOJNHYECTBO KOHBEKTHBHOro Temnd, SLIAEASIOUErocAs OT TemI0BOro He-
TouyHHKa, BT, Q — KoauuecTBO Tenja, HanpaBJeHHOTO B MPOTHBOTMONOKHYIO CTO-
poHy OT mecTHOro oTcoca, BT;

Q=Qi+Qu (5.78)

Q) — KO/IHueCTBO Tenja, MOCTYNAloulero B NOMellleHHe B pesyabTare AH(BY3HOH-
HOrO NepeHoca H3 MOrpPaHH4HOR 30HH TENJOBORA CTPYH HCTOYHHKA;

Qi = gyafFes (5.79)

Fe — noBepxHocTh CBOGOAHOR TeN/OBOH CTPYH M?;, /A BepPTHKaJAbHO PACUONOMKeH-
HHX MECTHHX OTCOCOB MPHHHMAeTCA OT TeNJOBOrO HCTOYHHKA AC HHMKHeRl KPOMKH
MECTHOr0 OTCOCA; JJIA FOPH3OHTAJbLHO M HAKJIOHHO DACHONOMKEHHHX MEeCTHHX OT-
COCOB — OT TeNJIOBOr0 HCTOYHHKA 0 LEHTPa BCACHBAIOU(Ero OTBEPCTHA MECTHOrO
0TCOCA; gya — YAe/AbHOe KOJIHYECTBO Temja, TepAeMOro ¢ eAHHWLH MOBEPXHOCTH
TenJiopofl CTPYH; '

gya = QIF; (5.80)

F — oflas noBepX#ocTs TenJOBOH cTpyH, M?; NpPH 30He AefiCTBHA TEN/IOBOTO HC-
TouHHKa z>>7 d oflllas nopepxHOCThL TeNnnoBoll CTPYyH

F=F,+F+Fy; (5.81)

Fy, Fy, F3—noBepxHocTh vactefl TennoBofi CTPYH € PaBHEIMH HIOHTOUHHMH TeM-
nepatypamu {+Atf;, aas noMellleHHfi ¢ TenjoHanpaxenHocThio Q=23 Br/m® Al
npuuumaetca 5°C; Ans nowMeileHufi ¢ TemaoHanpseHHocTio (<23 Br/M? At=

- =3°C; F)— noBepXxHOCTb yCeHeHHOro KOHyca TemJoBofi CTpyH Ha y4acTKe ee
noaxaTha, AHameTp GoJbllero OCHoBaHHA KOHYCAa paBeH AHAMeTPy HCTOMHHKA d,
LHAMeTP MeHblIero OCHOBAaHHA DaBeH JHaMeTpy wefiku CTPYH M cocTaBaseT
0,766 d. Brcora yceyeHHOr0 KOHyca CTPYH PaBHa, COTVIACHO SKCIEPHMEHTAMbHEM
JAHHHM

hy = 1,4d; (5.82)
Fy = n(d/2 + 0,766¢/2)1,41d = 7d?1 41(0,5 + 0,383) = 394%  (5.83)

F, — AOBepXHOCTb YCeueHHOrO KOHyCa TemJOBOA CTPYH, AHamerp GOabiuero oc-
MOBAaHHA KOTOPOro paBeH AHAMeTpy cTpyd D, AuaMeTD MemHblIero OCHOBAHHA pa-
BeH AHaMeTpy meRKH c*{_i)yu H cocranaset 0,766d; BhcoTa yceueHHOro KOHyca
cTpyn paBHa hy=56d—Il; IT — paccroaHue OT MOMIOCA CTPYH AO TemNOBOIO He-

TOUNHKa, M; 5

Fa= 5 (0,664 + D) [/ (T rem-mr G



Huamerp Tenaorofi ctpyH D (ua puicore 5,6 d—[1) HaxoAHTCA H3 COOTHOLIGHHA:
D = 0,45z°%¢s; (5.85)

F3 — noBepXHOCTb KOHyca TeN/IOBOfi CTPYH, AHMaMeTp OCHOBAHHA KOTOPOrQ pa-
BeH D, a BHCOTA ha;

F=22 / et 00p 4 (“2")2: (5.86)
ha — BBICOTA KOHYca TenaoBoi CTpyH:
hy =2z —7,0d: (5.87)
22— o6Wwas BbicOTA TeIIOBOR CTpyH, onpellejigcMan W3 cﬂeﬂymmﬂro ypaBHeHHﬁ:
At = B,Q¥3z~3/3; {5.88)
25/ = B,QUYAL, (589)

3uaueHHe napaMetpa B, npuseaeHo s ra. 4,
O6uiast MOBEPXHOCTH TeNJOBOM CTPYH:

F=3,90 42 (0,764 + D) ]/(E—ﬂ)"Jr(s.ed—n)- +

2
2
ey "—f "/(D —7,0d)" + (-g—) . (5.90)
[pr obweii BucoTe TennoBoR cTpyn 2<<7d ‘abiuas NOBEpPXHOCTh TENAOBOA CTPYH
paBHa:
—d\2
F=?“(d+o)]/(z—m-+(pzd) ; (5.91)

Koauueerso Telljia, MoCTynalollero 8 MeCTHHIR OTCOC € TenJOBHM MOTOKOM, onpe-
AeJAETCA H3 BhIDAXKEHHA!

(Qo — Q1) Fnp

Forp

Q= ' (5.92)

rae Qo — ofmee KOJHYECTBO Tenja, MOCTyNaloulero OT TeMJOBOrO0 HCTOYHHKA,
Br; Qi — KoAH4YeCTBO Temla, TEPAEMOro H3 NOrpaHHYHON 30HHW TeNJoBOH CTPYH,
Br; Fup— ofias naomaab npoekuufi Tenj0Boi CTPYH W MeCTHOPO oTcoca, M%;
Ferp — nuomany ceveHns TemaoBofi CTPYH Ha BHCOTe BepxHefi KPOMKH OTKpHI-
TOrO BHLITAXHOrO NpoeMa: AAf TeNJ0BOr0 HCTOYHHKE, pPACNOJOXEHHOro BHYTpPH
MECTHOrO OTcOoca, /A TelJIOBOro HCTOMHHKA, pacnoJOMKeHHOTO CHAPYIKH MECTHOrQ
otcoca, Ferp — NJIOWAAbL rOPU3OKTAMBHON NPOEKUHH CeUeHHA TenJIOBOf cTpyM: Ha
BHICOTE HHXKHeli KPOMKH TOPH3OHTAJIbHO PACMOJIOIKEHHOTO MEeCTHOrO oTcoca; AAA
TENNOBOrO HCTOUHHKA, PACTONOKEHHOrO CHAPYXH MECTHOrO 0Tcoca, Ferp — MJIO-
Wanb rOpH3CHTANBHOR RPOEKIHH CedeHHA TenqosOf CTPYH Ha BHCOTE UeHTPa Bea-
CHIBAKOWEr0 OTBEPCTHS TOPH3OHTANLHO H HAKJOHHO PACHOJIOMEHHHX MECTHHIX
OTCOCOB. ’

BoamoxHble BapHAaHTH DAcHOJONKEHHA MeCTHHX OTCOCOB M HX MpPOEKUHH Ha
TenJoBOA MCTOMHHK NpHBEZEHH Ha pHC. 5.27-529.

Tennosoft moToK, nonajaoliuit 8 MECTHH OTCOC, MOIKHO ONpelenyTr Mo chae-
aywoiuefi hopmyJe:

f Qa2 = LorcCep.slen ovePep.s {6.93)
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fap
Puc. 5.27. Pacnpenenenne TenaopuX CTPYH H HX NpoeKUHE HA HCTOYHHK AJA CHM-
METPHYHO pacnojiOXeHHBIX MEeCTHHX OTCOCOB:

@ — SOHT MepexphiBaeT TenaoBYw cTpylo; G — 30HT He NepekpbiBaeT Tennosywo crpywo; Fig ..
Fﬂp.c u Fpp — naomanun npoekuuft orcoca, cTpyH # obmas (CTPYW M otcoca)

Puc. 5.28. PacnpeaeneHne TENJOBHIX CTPYH H HX MPOEKUHA Ha HCTOYHHK ANA aCHM-
METPHYHHX MEeCTHHX OTCOCOB:

a = 30MT, NeplneHAMKYARpHO pacnonoKeHHnit Hal TENAOBBIM HCTOYHHKOM; 6 — 30HT, HAKMOH-
HO pacnonoXeRHuIt HaRk TenaoBbim HcTouwwmkom; Foo o Fup oo F., — naowanu npoexuuft or-

coca, cTpyH W oluzan (CTPYH K oTcoca)

a

rOe Pcp.s — CPEARAA MJIOTHOCTH ra3oBOro NOTOKA, NONaJaiomero B MECTHHI OTCOC,
Kr/m?; Cep.s — CpellHAs TeNJOEMKOCTh ra3oBOro NoToKa, NONajaloullero B MecTHHf
oTcoc, x,[f}xl(xr-l{): Lorc — Pacxoi BO3AYyXa B CeYEHHH MECTHOrO OTCOCa;

Lore = Fup.oUcp.orc - 3600; (5.94)

Fugp.o — NJIOaAb TOPH3OHTAJNIbHOA NPOEKIHH MeCTHOro OTCOCa HA FOPH3OHTANbe
HYI0 TpOEKWUHIO TeNOBO# CTPYH paccMaTpPHBaeMOro ceyeHus, M?;
Ucp.ore — CPEAHAA CKOPOCTb BO3AYLIHOrO NOTOKa TenyoBofi CTpyH B mnpefenax
TOPH3OHTANLHOR NPOEKUHH MECTHOro OTCOCAa HA rOPH3OHTAJbHYIO MPOeKUHIO Ten-
JIOBOM CTPYH paccMarpHBAREMOro cedeHns, M/c; onpefeisieTcd H3 COOTHOWeEHHH:

Ugp, ore = ve ™ wizp? (5.95)
Uep, ore = Clqlf'z_l['e_‘mw/z)’; (5.96)
HJIH Uepore = Blemwin? H (5-97)

U“—CKOPDCTL noanyumoro NnoTOKAa MO OCH TeEIJIOBOﬁ chyll B pECCMﬂTpHBHEMDH
CeYeHHH Ha BHICOTe 2, M/C; y — PaccTOAHHe OT OCH TelJIOBOrO MNOTOKA A0 pac-
cMaTpHBaeMofl TOYKH, M. 3HaueHHA napameTpos m, C, npHBeieHH B ra. 4 B 3a-
BHCHMOCTH OT THIIA TeNqOBOro HCTOYMHHKA.

Iapamerp 6

8/
c
-—-1,‘-/-3 -5 (5.98)

V2
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Puc. 529, Pacnpocrpanense rtemno- ) .| . e
BHX CTPYH MPH HCTOYHHKe, pacnonio- : \ Lo f

MeHHOM BHYTPH BBITSXKHOrO IUKA- *
a: : J

a —rpaHMia TenAoBOoR CTPyW BHYTPH L j .

MeCTHOI'0 oTcoca; 0 ~rpannna TenaoBofR v L

CTPYH BLIXOAHT 3a npeledbl MeCTHOro oT-

coca; an.o: np.ci F,,p—-nnnm.anu npo-
expuft orcoca, cTpyH H ofuias (cTpyw H 5 f-" )
oTcoca) P
L Fupe
1R
L oot
\ 05
\ alar el
.
&

TOrZa cpefHAiA CKOPOCTh B pacCMaTPHBaeMOM cedeHHH Oyjer paBHa: Mpu enaoLi-
HOH FOPH3OHTAJbHOH MPOEKIHE MECTHOrO 0TCOCa:

no~m

— yﬂ
jse = gy
0

("O-D. ore = ’ (5 .ggj
hn
rie Y — paccTOAHHE N0 TOPH3OHTAAH OT OCH TemaoBof CTPYH A0 IpaHHUH Aefl-
CTBHfl TeNJIOBOH CTPYH, M;
NpH KO/bUEBOH roPH3OHTAJbHON MpPOEKIHH MECTHOro oTcoca

y2 —m
——— y’
558 27 4y
¥
Uep, oTe = , (5.100)
nR—1ih
IJie Y2 — paccTORHHE TO FOPH3OHTAJH OT OCH TeNJOBOA CTPYH A0 HapyxHOA rpa-
HHUB AEHCTBHA TEmJMOBOA CTPYH, M; Y — PacCcTOAHHe MO I'OPH3OHTAJNH OT OCH
TeMI0BOH CTPYH A0 BHYTPeHHEH rpaHHUB AeficTBHA TenjoBoRl cTpyd, M. Pacxoa
Bos.u.yxa B MeCTHOM OTcCOCe HPH CHMMETPH'IHD pacno.nomeuﬂoﬁ I'OpHBOHTaJ’leOﬁ
NpOoeKLUHH MECTHOro OTcoca NO OTHOIIEHHIO K OCH TelJIoBOA CTPyH, M3/4

Lgfg == Uep_oTcF|np_c'3600; (5.]01)

NpH HECHMMETPHYHO PACHOJOMKEHHOH TOPHIOHTaJNbHOR NPOEKUHH MECTHOTO OTCOCa
N0 OTHOMIEHHIO K OCH TEeNJOBOH CTPYH:

Lore = (Ucp.oresFup.ct + Uep.ore.2Fnp.c.2) 3600, (5.102)

rae Fup.ci H Fup.c.2 — NJ0MAgH FOPH3OHTANLHOH NPOEKUHH MeCTHHX OTCOCOB,
PacrosioKeHHblX NO pasHbe CTOPOHB OCH CHMMETPHH TelJIOBOH CTPYH, M2

Cpeanas u3bbiTounas TeMnepatypa B MecTHOM OTcoce Afsp,ore ONMpesenfieTcs
H3 COOTHOWEHHMA:

Af = At e—P W2, (5.103)
At == ByQ¥oy-tlsg—P W/} (5.104)
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OdosrstEn "
BV _ r, (5.105)
VA

TOrAa CpeAHsis TemMnepaTypa B PacCMATPHBaeMOM cedeHHH GyneT paBHa:
npH I‘OP!ISOHTS.‘leOﬁ NPpOeKUHH MeCTHOTO OTCOoCa MO OTHOLWEHHID K OCH Ted-
JIoBOR CTPYH:

Atgp, oro = - H (5.106)

NpH KOABLEBOA rOPH3OHTAJbHOA MPOEKIHH MECTHOrO OTCOCA:

v
j‘ re—pwint g,

Nsa.mo’=‘£‘_—- (5.107)
(y2 —y3)
CpeAniol0 H3GHTOYHYI0 TeMNEepaTypy ¢ AOCTAaTOMHOR CTeNEHBIO TOYHOCTH ANA He-
CHMMETDHUHO PACHOJOKEHHOR rOpH3OHTANLHON MPOEKIHH MECTHOro oTcoca Mo OT-
HOLIGHHIO K OCH TeNJoBOH CTPyH (10 06e CTOPOHM OT Hee) MOKHO ONpeAe/HTb
no dopmye:
Lore, 1Atep, ore. 1+ Lore, 20ep, ore, 2
. (5.108)
Loro, 1+ Lore, 2

KosuuecTso Tenna B M060M NONEpeYHOM CedeHHH KOHBEKTHBHOrO TMOTOKAa (Ha me-
PeZOAHOM H OCHOBHOM YuacTKaXx) ¢ Y4eTOM CTOKAa Tenna OT HCTOYHHKZ A0 pac-
CMaTPHBAEMOTO CEYEHHA MOMHO ONpelenHTs Kak

Q:= Qo —Qn (5.109)
rae Qg — ROTEpH TeNJia OT HCTOYHHKA A0 paccMaTpPHBAEMOrO CeueHHs.

KoanuecTso Tennaa, NpHXOAsilieecss HA efHHHLY ofbeMa NPOXOAAILEro BO3-
RyiIHOTO WOTOKA yepe3 PaccMaTpHBaeMOe CedeHHe:

Mop =

Q. Q. Q:y
92 =T, = nriogy 3600 — o, (5.110)
3600nr3 | Be #  dy
0

TAe Ucp — CPellHAs CKOPOCTb BO3AYUIHOTO NOTOKA B PacCMAaTPHBAEMOM CeYeHHH.
Ona pacueto addekTHBHOCTH PabOTH MECTHHX OTCOCOB AOCTATOYHO BOC-
NO/Ib30BATLCA MPHOMNKEHHNM 3HAYeHHEM IKCIOHEHTH:

—m
z = ._._y_ £ X A
e ? Y T+ — -"3!, (5.111)
y ¥ » y Y y’
| — T B i Ly R e
Torna ( T a1 3!)ds.c—-y 3 0 (5.112)

CpelinHe cXOPOCTH 8 PACCMATPHBAEMOM CEYEHHH MOMHO MPEACTABHTH COOTPETCT
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BEHHO A/ CIJIOWIHOR H KOJbLeBOA roOpu3OHTANbHOM MPOeKUHH B c/edyiolleM

Bue:
2
Uop.omﬁs(l—y?'}-%-%): (5.113)
M2 v e\ (W W
5[("‘ 3 ™o 42) (l 3 T 10 42)]y2
Yap. ore = Vs — U2 '
(5.114)

Cpeanne pasHOCTH TeM{ePATyp B paccMaTpHBAaeMOM CeYeHHH COOTBETCTBEHHO LJsf
CNIOWHOA W KOJbIEBOR FOPH3OHTANBHOR MpPOEKIHH oNpefendioTes Mo GopMynam:

$® oy
A:cp.mzr(l-?+—ﬁ—--;2~); (5.115)
S S 48[ S
r[(l—3+10— 2) (1"3"'10 42)]”
Mcv.ore= Yz — Uy

(5.116)

YaenbHoe KoJuuecrso Teila, NpHXOAsAIlEeCA HA eAHHHRY O0O6beMma BO3AYIIHOrO
NOTOKa, MPoXoAsllero 4epe3 paccMaTpHBaemoe CeuyeHHe:

= e s
3 10 42
Koandectso Tenna, npoxoAsuiero 4epes paccMaTpHBAaeMOe CEdYeHHeE:
Q: = gL, (5.118)
rae L, — koandecTBo BO3AYXa, MPOXOAALIEro 4epe3a pacCMaTPHBAEMOe CceveHHe;
Ly = FaUcp . (5.119)

Jas CHMMETPHYHO pAaCnoNOXEHHOro OTHOCHTENbHO OCH TeNJoBOro MOTOKa ceye-
HHA pagHycoMm r:

Fx: = nuy,%; (5.120)
_ X Vs W)
vcp.x—B(l-— 3 10 T 2 ) (5.121)
Q= i A ) . (5.122)
Y [
3 10 42

Hnsn ynpomenusix pacyeros dopmyay (5.122) moxuo npeicrapuTh B BHAe:
ys
Qz(l - ’Tn‘) ¥

Qx = _y'(_l—_-%‘)_ (5.123)

} 4 269 - 29



Koauuecrso Tenna, NPOXOAALLero 4Yepe3 KoJbLEeBOe CeqeHne:

o =y |(1- Lt L2 L) (- L),

s y’m . 42 A 3 710 a2
y’(l -3t __43) (y2—=11)
(5.124)
IO ynpomeHHHX pacueTos:
Qs a2 (1 - 52) = (1 - £4)]
== ¥ (92 -yl)(l - i’L) | e
3

Huxe paccmoTpeHmt npHMepn pacdera 3¢peKTHBHOCTH paGOTH MeCTHHX OT-
cocoB BOJIH3H TeNJOBHX HCTOUHHKOB MPH ecTecTBeHHON BHTAXKe. Heobxoanmo
TIOMHHTb, YTO TaKue MECTHHE OTCOCH oOGecmeynpaior TpeGyembifi o6beM BO3AyXa
NpH yCIOBHH:

Apeern < Ap': (5.126)
SRl +2) < AP, (5.127)

rae (ZR[+2) —cymma MeCTublX conpoTdBaeHudt; Ap’ — napJeHue CeTH Haj Ten-
JIOBHIM HCTOYHHKOM, CO3AaBaeMOe eCTeCTBeHHOR TArod BO3AYUIHOrO MOTOKa,
06ycn0B/EHHON Pa3HOCTLIO TJOTHOCTeR BO3AYXa CHAPYIKH H BHYTPH NOMelleHHS.

Appllcno.nl = H(Px — 92)' (5128)

rae H —BHCOTa OT HHXHefl KPOMKH MeCTHOro oTcoca A0 BepXHel KPOMKH BH-
6poca, M; px— IJIOTHOCTb HAPYIKHOrG BO3AYXa, Kr/M®, pz— MJOTHOCTb TeMJoro
BO3AYXa Y HHXKHeA KDOMKH MecTHOro orcoca, Kr/m>.

puMep 5.15. Onperenuts sddekTHBHOCTD paGoTH BHITAXKHBIX 30HTOB,
pacnonoxeuHux Ha BucoTe 0,4 H 1,8 M Hal TeMJOBHM HCTOUHHKOM.

Hexodnote dannste. TennoBofi MCTOYHHK YCTAHOBJAEH 3aNONJHUO € OCHOBAHH-
eM. Juamerp Tennosoro ucrounuka d=0,8 M. KoanyecTBo KOHBCKTHBHOro Tellaa,
oTxoafulero or mcroynuka, Q=2000 Br. Nuamerp aontra D=1,0 M. 3our pacno-
N0XKeH CHMMETPHYHO MO OTHOWEHHIO K OCH TenjaoBoft cTpyH. [ToaBHKHOCTH BO3-
AyXa B noMeluennd vp=0,2 M/c. Tennonanpsaxennoctb noMellenns Q<23 Br/m?.
Temneparypa sHyTpn nomemenns {=20°C. CXema pacnofoXeHHS 30HTOB HalL
Ten/IOBHM HCTOYHHKOM npelicTapjeHna xa puc. 5.30.

Pewenue. 3our pacnonoken na snicote 0,4 M. [NoBepxHOCTb ycedeHHOro Ko-
Hyca TenJioBofi CTPyH Ha YydacTKe ee TOAKATHA TNPH JHaMeTpe HCTOYHHKa o
H Anamerpe wWweiiku 0,766d:

Fi=39d* = 3,9.0,87 = 2,496 m?,

TemnepaTypHuil rpajHedT NOMELIEHHA MPH TeNJIOHANPAMKEHHOCTH Q<23 Brw’
npuHaT Af=3°C.
B 10 Ke BpeMs

At = B,Q/3[z=415,
OTKyAa BLICOTAa Z paBHa
—
8,Q¥* 0,537 20000
At =

1]
o 3

= 28,05, z=7,38,
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Puc. 5.30. CxeMa pacmOJOKeHHS OCECHMMeET-
PHYHOrO 30HTA HAJ TEMJOBHM HCTOYHHKOM:
I — venjioBof MCTOYHHK; 2 = 30HT

HNuamerp tennosolt erpyn D Ha BHCOTe 2
De=0,452088;
2088 — 7,380.88;
N = 7,380.8¢;
ig N=0,88-0,868 = 0,763; N = 5,8.
D = 0,45-5,8 = 2,6 m.

Paccrosue OT HCTOMHHKa 10 HefikH
CTpYH:

IO TECITENS v

h=14d = 1,4.08 = 1,12 u; ©o- @800 1 ’

paccTofiiHe OT noJca CTPpyH [no WeAKH
CTPYH OJif HCTOYHHKA, YCTaHOBJEHHOro 3a-
NOAJIHIIO C MAOCKOCTbIO:

h=zy4di =08+ 1,12 =192 m.

Paccrosiine OT wWefiKH CTPYH A0 BHICOTH,
rae At ua ocu pasHo 3°C:

hy =2z—h =56—192 =368 m.

[MoBepXHOCTb YCEUEHHOrO KOHYCAa ¢ OCHOBaNHAMH, PaBHEIMH AHAMeTpy Lefi-
KH TenJoBofl CTPYH H AHAMETPY OCHOBaHHA CTPyH, Tlle TeMIepaTypa paBHa TeM-
nepaTypHOMY IDaJHeHTy:

_~(07w+p,l/ M‘ﬁi) L6 T =

@
'4 222 (0,766.0,8 + 2,6) \/ 2—6—0—-——-—766”) 4 (5,6:0,8 — 0,8)} =

2
=19,3 M4,
[ToBepxHOCTL KOHyca TemJnOBOH CTPYH € OCHOBaHHeM, paBHHM D¢ Ha BHCOTE
7,0d u BHCOTOR K3
hy=2—T70d =738—7.08 =178 m;

Fsa-’-’givu—vdw (D2 =

3, 14 2,6
= ]/ (7,38 = 7-0,8) 4 ~—5—
Ofman nopepxHOCTb TenJoBOR CTPYyH:
F=F 4 Fy+ F; = 2496 + 19,3 4 9,0 = 30,796 =~ 30,8 u?,

VaenvHoe KOMHYECTBO Tenaa, TepAeMOTo C eAHHHUH MOBEPXHOCTH TeNiOBOM
CTpyH:

()’

=9,0 M2,

dyn = Qoff = 2000/30,80 = 65 Br/u?,
e 21}



MoBepxHocTs TenaoBOA CTPYH OT HCTOYHHKA RO 30HTA, PacmoJOMKenHoro Ha Bhl-
core 0,4 w:

Fnua b 1,0 M.

KonHuecTso Temsa, MOCTYnamuiero B noMeuleHHe H3 MOrPaHHYHON 30HH TeNn10-
BOfl CTPyH:

QI = QynF.na| = 65‘1,0 = 65 Br.
Ilnamerp TemnoBolt cTpyn Ha Bmicotre 0,4 M MeHbllle NHaMeTpa 30HTa, CJel0Ba-

TeAbHO, KOAHYECTBa TeNjja, TEPAEMOro ¢ TenaoBUil CTPYH, paBHO mymio: Qz=0.
O6was goreps Tenaa:

Q= Q + Q; = 65 Br.
SpperTHBHOCTL PabOTH MecTHOrO oTCOCA:

9¢=.9.!.:_.Q...mg=,m'_65

-100 = 97 %.
(]

CxopocTb PO3AYLIHONO MOTOKA Ten/oBOH cTpyu Ha BeiCOTe h=04 M:

vn = C,Q"hz=",
rae z=04 M: C, — KO3((HUHEHT NPONOPUHOHANLHOCTH AMA ), BHpPAMKEHHOTO B
Br; ANA Tem0BOro HCTOMHMKA, 3afle/laHHOr0 3aNOAAHUO ¢ MiockocTbio, Ci==0,13;

vy=0,13(2000—65,0)'/%0,4~'/3=2,20 m/ec.
O61BeM yaanseMoro BO3JyXa Uepe3 30MT:

L = Fu-3600=0,785-12-2,20- 3600 = 6150,0 m*/u.

3oHT pacnonomes Ha Bhicote 1,8 M. IToBepXHOCTb Tena0BOR CTPYH OT Hc-
TOYHHKA A0 ee welKH:

Fy = 3,9d? = 3,9.0,8 = 2,496 m?,
Jluametp Tenopofi CTPyH Ha BhicoTe 1,8 M uan 2=26 M
D, = 0,452%:%° = 0,45-2,6%% = 1,05 m.
BrcoTa yceyeHHoro Kouyca ¢ ocHopanusamu 0,766d u 1,06 m:
hy= 18 u—1,12=068 .
TMoBepxHOCTb yCeueHHOro KOHYcCa OT LUefikH Ten.oBOR CTPYH AO 30HTA:

Fa=— (0,764 + D) ]/ (W)% hy =

» » -0, ’0r8 2 :
=3—21£(0.766-0.8+ 1,05) ‘/(‘I;OE__,_‘?_'@E__) + 0,687 = 1,88 v,

O6wan noBepxHOCTb TEMJIOBOH CTPYH OT HCTOUHHAE A0 lwins Ten.0800
CTpYH:

F=Fy4 Fy = 2,496 + 1,88 = 4,376 M*

KonHyecTso Tenaa, OTCTYNAIOLIEro B NMOMEWICHHE H3 NOrpaHusod jome Act.lu
BOM CTPYH: ‘

Qi = gyaFuon = 654,376 = 284 Br.
Bucora pasroyHOro ydactka TensoBull CTPYH H3 COOTHOMMIRY
2/d = 3,2, Zpesr = 3,2:0,8 = 2,56 ¥,
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BHCOTa PasroHHOro ywacTka OT TeMJOBOrO HCTOMHHKA A0 ero BepXHeit rpaHHUb:
hy = 2,56 — 0,8 = 1,76 m.
TTockoNbKY 30HT pacnosioXKeH Ha BHICOTe, NpeBHWANWER BHCOTY BepxHell rpaHu-

Ubl PA3rOHHOTO Yy4YacTKa, K HeMy NDHMEHHMH 3aKOHOMEPHOCTH pacnpejeneHus
cKopocTell H TeMnepaTyp NMepeXOXHOr0 H OCHOBHOTO Y4acTKOB:

h > hpase; 1,8 > 1,76 M.

Koauuectso Tenaa, npoxolfluero uepei nonepeyyoe CeYeHHe TEMJOBOr0o NOTOKA
Ha BLICOTE 3AHTA, COCTaBAALT'

Q = 2000 — 284 = 1716 Br.

KoauuecTBo Tenna, npoxOASILIEro 4epes 30HT

7 2
Q (1 -m""s—‘)ya 1716(1 _-95—-)0 5

Qx= ya = 05252 = 1575 BT-
2] - — ——
Y (l 3 ) 0,525(1 3 )
SddeKTHBHOCTD paﬁo'ru MECTHOrO 0TCOCa Ha BuicoTe A=1,8 m:
= 100 = ———.100= 78,7 %.
I = Qo 2000 8,7%
IMapamerp
Ve 0,137 1716
B=—%=~= —=1,13.
1/2 V2.6
Cpeanss CKOPOCTI: B CeyeHHH 30HTa:
iy s ) 0,562 0,54 0,5°
v Bl—-—— —_———l=1,1 _— —_—— =
°‘”‘( 35T . "3(' 3 TTo 42) 1.0 Wi

Heo6xoanmuii o6bem BO3AYXa, NpOXOASWEro 4epe3 30HT (npH ecrecTBeHHON
BHITAMXKKE):

L =3,14:0,5%-1,036-3600 = 2928 ~ 2030 m3/y.
ITapamerp
By 'I/Q’

= —'_”"_"‘“"a
z'a

rae B, — kospbHuHeHT NPONOPUHOHANLHOCTH 448 TENJOBOrO HCTOMHHKA, 3ajie-
JI8HHOrO 3aMOAMHUO C MJIOCKOCTbLIO;

ow%m@
2,67 2,6

Cpeanna HIGLITOUHAA TEMNEPATypa B MECTHOM OTCOCE:

3
Atopucro=r(i—£§!'+'%—--"“i;l)= 15,4%

X(I 0,52 0,54 0,5
3 10~ 42

By=0,63; I'= = 15,40.

)-—'_M,I °C,

2is



Pnc. 5.31. CxeMa pacnoaoXeHHs HaKJOHHOro 30H-
Ta Hajg TeNNOBHIM HCTOUYHHKOM:
1 — TennoBOR HCTOYHHK: 2 = 30HT

Cpexnsa TeMneparypa yAaJseMOro BO3JAyXa duepe3 MECTHRHA oTcoc:
t=204 14,1 = 34,1 °C.

NMpramep 5.16. Onpeneants 3¢deKTHBHOCTE PabOTHl BHITAMHBIX 30HTOB,
pacmoNoXeHHHX HakKAouHo ka Bhicote 0,4 u 1,8 M Hax TennoOBHIM HCTOYHHKOM.

Hcxonnne aanvbe npubefiedsl 8 npuMepe 5.15. CxeMa pacnonoMeHus 30H-
TOB Haj TeNJOBHM HCTOYHHKOM NpeicraBiaena na puc. 5.31.

Pewenue. 3ouT pacnogoxen Ha secore 0,4 m. [TopepXHOCTE TeWJOBOK CTPYH
OT HCTOUHHKA N0 30HTA Fpos=1,0 M?. KosHuecTBo Tenja, MOCTyNaomero B noMe-
MeHHe H3 NOrpaHHYHoN 30HHW TeNJOBOH CTPYH:

Q1 = qynFnos = 65,00-1,0 = 65,00 Br.
CkopOoCTb BO3AYIIHOrO NOTOKA HAA TEMJOBHM HCTOMHHKOM Ha BHcoTe 0,4 M cocta-

BAT Uy=2,20 M. OTHowenne o6meft niomlajx npoekunli 30HTa K NJAOCII3AN CTPYH
MCTOYHHKA (Y4aCTOK MOXMKATHA CTPYH):

Fyp, sonTa _ 0,36 = 0,36
Fucr 0,785-0,8* 0,502

KoanyecTso Tenna, nmonajaiomiero B MECTHBIL OTCOC ¢ ECTECTBEHHHM TeMJOBHIM
NOTOKOM:

=0,72.

Qs = (Qo — Q)0,72 = (2000 — 65,00)0,72 = 1395 Br.
Koaunuectso Tensa, nocTynaiouiero B nomeuieHue:
Q = Qy + Qs = 2000 — 1395 = 605 Br.
DdPerTHBHOCTL PaGoThi MECTHOrO OTCOCA:
3 = 2“0—00 -1m=mm';06°5-1oo=69,7 % = 70 %.
O6bem BO3AyXa, YHANAEMOro MECTHHIM OTCOCOM:
L = Fyp you520+3600=0,362,20.3600 = 2860 m?/u,
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3onr pacnonomen ia smicote 1,8 M. [losepxHocTs TemnoBodi cTpyH OT He-
TOYHHKA A0 30HTa Froa=4,376 M7 Konnqecmo Tensa, NOcTynamuero B nome-
UleHHe H3 MOTPaHHYHON S0HH TEMJIOBOW CTPYH:

Q. = 65,00-4,376 = 284,0 Br.

KosnyectBo Tensia, NPOXOAAILEro 4epe3 HEHTPaAbHOE CeyeHHe 30HTa:
Q@ = 2000 -~ 284 = 1716 Br.

VieabHOe KoaAHYeCTBO Témsa, NPOXOAAINerQ 4epes pacCMaTpHBaeMoe ceyeHHe:

Qx
9z = 5 * H
- 3600ﬂy5(l—-—-+m 42)
¢ 1716 0.54
g = 2 4 6\ — Uyut.
3500-3,1&0,525!-1,13(1- 0'5:5 & 0'735 i 0'25 )

Cpennas cKopocTb BO3AYUIHONO NOTOKAa MO OJHY CTOPOHY OCH CHMMerTpHH (Aas
NpoeKUHH 30HTA maoutaapio F,=0,1856 M )
y‘i + _
42

Yep, oo, =5 (1 ~4 . e
0,525% 0 525‘ 0 5258
=1,13[1—— d e =10 :
. ( + = s ) 1,02 w/e;
CPeAHAA CKOPOCTb BO3AYWIHOrO NOTOKA MO APYLYI0 CTOPOHY OCH CHMMETPHH
(aas npoexuun souta ¢ F;=0,008 M?):

. _“3(1 0,04 0,08 0,040
0 000 87 B 3 10 42

O6wmit o6beM BO3AYXA, NMPOXOAALIETO YEPL3 3OHT:
L= (Uev.uu.iFl -+ Ucp.orc.?FzJ 3600 =
= (1,02:0,185 + 1,130-0,008) - 3600 = 719 = 720 M3/u.

Koannyecto Tenaa, npoxoasimmero yepes 3oHT:
Q = g:L = 0,54:720 = 389 =~ 390 Br.

SddexTHBHOCTL PabOTH MECTHOr0 oTCOCa:

Q—Q 2000 — 1610
100 = 100 = 19,5 2 19 %.
% 2000 =%

Cpennas pasHocTb TeMNeparyp 0O OAHY CTOPOHY OCH CHMMETPHH BOSAYIIHOrO
noToKa (AJm MpOEKUHH 30HTA ¢ F;=0,185 m?):

0,5* 0,5 0,5
Afgp, ors.|=10-4(1— R )n12,9°c;

)= 1,13 M/c.

Ip=

CPeAHAS Pa3HOCTh TeMNepaTypu noO APYryio CTOPOHY OCH CHMMETPHH BO3AYil-
HOI'D MOTOKa (N5 MPOEKUMH 30HTa ¢ Fp,=0,008 M?):

_ 0,042 0,04 0,048 .
l“op.ou,z—lﬁﬁ(l— 3 4 10 + m )—15,4 ‘o
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Cpenusas E30LTOYHAS TeMIEpATYpa BOSAYIIHOrO NOTOKA, NPOXOZAIEre Yepes
30HT:

Lore, 18fcp, ore, 1+ Lore, 2Mep, ore, 2
Afgp = =

Lore. 1 + Lore, 2
1,02.0,185-12,9+ 0,008-1,130-15,4
1,02-0,185 4 0,008-1,130
Cpeasas TemnepaTypa BO3AyXa, YAaJAEMOTO Hepe3 MeCTHH oTCOC:
t =204 13,0 = 33°C.

5.8. PACHET I®DEKTMBHOCTH PABOTbI MECTHLIX OTCOCOB
MPU 3ANINEHHOM TA30BOM MOTOKE

Hna addexkThBHOro y.naBaHBAHHA lHJAEBHX BHGPOCOB HeOOXCAHMO CO3[aTh Ta-
Kyio CKOPOCTI: BO BCcachiBaiouieM OTBEpCTHH MECTHOro orcoca, NnpH KOTOpﬂﬂ nelJe-
BaA 4acTHuUa He Gyder ocenaTe H GydeT ABHraThCA BMeCTe ¢ a3’oBbIM NOTOKOM.
CxopocTb ra3oB, NpH KOTOPOIi 4acTHILA yAepHKHBAETCH BO B3BEIUEHHOM COCTOH-
HHH, Ha3HBaeTCA CKOPOCTBIO BHTanHA. CKOpPOCTL BHTaHHA B 3HAYHTEJbHOH CTene-
HH 33BHCHT OT KpuTepus Pefinoabaca:

- Refq = anrgfﬂrgu (5129)

rae Re — kpurepnii Peiinosbaca, onpesennemuit no somorpamme IMpuaomenna XX
B 3aBHCHMOCTH OT npon3eejeHHs Re’@; ¢ — Ge3dpasMepHuift KO3QQHIMEHT CoO-
npoTusaenHa; Mz — Macca NLIIHHKH B ra3oBoft cpene, KI;

M = ﬂd)qufsi (5.130)

d, — 3KBHBAJIEHTHBIi AHaMeTp YacTHUL, paBHBI AnaMeTpy wiapa, o6beM KOTOpoO-
ro paBey ofbemy AaHHOI YAaCTHHM, M; py— IVIOTHOCTb YACTHOH, Kr/M% g —
ycKopeHHe cBOGOJAHOrO MajeHwus, M/c?; \. — JHHaMH4YecKas BA3KOCTb ra3oBOfl cpe-
Au, [Ta-c. [uHaMuyeckas BA3KOCTb BO3AYXa npH AabJennu 1-105 Tla (760 mm
PT. CT.) NpHBElEHa HHXKe:

== 13,00 °C.

Temnepatypa —20 —10 0 10
BO3/yXxa,
pe. . . .. 1,509a 1,656a 1,71a 1,71 a
TeMneparypa 20 40 60 80 100
Bo3nyxa, °C
nw*,, ., .. 1,83a 1,95a 207a 2,19a 2,33 a
* ge=9,8-10-°,
[Mpu xputepun Peifinoapaca (4 vacTuy AnaMetpoM 10 50—60 MKM)
0<Re<! (5.131)

npuMenHM 3akon CToKca; Torja cKOpPOCTb BHTAHWA MOMHO ONpefeJHTb 1O (op-
Mmyqe (B M/c): ;

o = i’i(—"-‘]liwi. (5.132)

[To stoft ¢opmyne noctpoeda Homorpamma I[Ipunoxenus XXI. Ias Gosee
IIHPOKOrO JHANa3oHa pa3mepos vacTHH (npu dp,>>1) CKOPOCTL BHTaHMA ONpexme-
nAetTca no gopMyae (B M/c):

b i (5.133)
dgpr
uau no Homorpamme fNpuaoxenns XXII,
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MNpumep 5.17. Onpenesnts CKOPOCTL BUTAHHA CepHUecKOR HACTHUR pa3-
mepoM 5 MKM H maoTHOcTbio 2000 Kr/M?,

Hcxodnole Oannvie. BaskocTb raza 6/H3Ka K BA3KOCTH BO3jyXa; Temnepary-
pa poanyxa ¢=20°C. Jasnenne napymuo#t cpent p=1-10% Ma,

Pewenue. Macca nuHHKH B rasoBoi cpene:

3,14.(5-1076)8.2000
6
Mnothoets Bo3ayxa npu t=20°C p,=1,205 kr/m®. JIHHaMHYeCKAA BA3KOCTHb

cpenn mpH =20°C u,=9,8-1,83-10-° Ila.c,
POH3BENEHHE

Moy, = ud%p, /6 = = 130,8-1073 kr,

Mypprg  130,8-10728.9,8.1,205
i (9,8:1,83.107%)2
Kpurepuit Pefinonpaca Gepem no Homorpamme IIpunoxenus XX: Re—-0.

CKOpPOCT: BHTAHHA HacTHL:
e d% (pu —pr) g  (5-107%)% (2000 — 1,205) 9,8
T 18y, - 18-9,8-1,83.107¢
MMpumep 5.18. OnpenenuTb CKOpocTh BHTaHH® cepHyecKOl YaCTHUW pas-
MepoM 400 MKM H naoTHocThio 1200 krimd,
Hcxodusle dannbie. BazkocTe rasa G/H3Ka K BR3KOCTH BO3/yXa;, TeMmepaTty-
pa Boaayxa £=30°C. [assenne HapyxHoii cpeasl p=1.10° [la.
Petsenue. Macca nwaHHKH B ra3’oBod cpefe:
ad%p, 3,14 (400-107¢)3 1200
6 6
[Maotnocrs cpeant (Bosayxa) npu f=30°C cocrasaser p.=1,165 kr/m3. Tu-
HAMHYeCKas BA3KOCTb cpeabt np [=30°C p,=9,8-1,89-10-¢ ITa-c.
[Mpon3senenne
Red © = Mruprg _ 5,02-107°-9,8-1,165
e (9,8-1,89-1078)2
Kpurepuit Pefinonbaca no noMorpamme [lpuaoxenns XX: Re=45. Cko-
pocTb BRTanu# npH Re=45 n d,=400 mxm no nomorpamme Ilpunoxenus XXI co-

cTaBuT vy=1,95 Mm/c.
Dd¢dexTHBHOCTL paGoTH MECTHOrO OTCOCA:
G, —G
3 = ——.
.d" G,

Re?gp = =4,8-103,

=0,0015 M/c.

Mg = =5,02-107% kr.

= 167.

100, (5.135)

rie Go— ofliee KOJM4eCTBO NLLIH, BhHAeaAOlwelics OT TeXHoaorwueckoro oGopy-
ZOBaHHA, CHAGXKEHHOr0 MeCcTHHM oTcocoM I, G — cymMMapHoe (M0 (paKUHAM) Ko-
JHYECTBO NbIJH, lIGCTyl'IaiOHJ.El"! BO BCACHIBalolllee OTBepCTHe MeCTHOro OTcoca, r
(Ta wacTs nuJH, CKOPOCTb BHTAHHA KOTODOH MeHblle CKOPOCTH BO3AYLIHOTO NO-
TOKa, C031aBaeMoro MecTHhIM DTCOCOM).

Mprumep 5.19. CpaBuHTy 3QdeKTHBHOCTL PabOTH ABYX MECTHHIX OTCOCOB
0KO0JI0 (paCOBOYHOrO CTOJIA.

Hcxodusie dannoie, [lepBuii MecTHHI oTCOC — YKpHTHe wKadHoro Tuila, BTO-
poil — HaKJMOHHAas NaHeab Ge3 Ko3wpbka (cM. pHe. 5.13). Koawdectso Buiaensio-
wefica nuin Go=100 r/u. JIHcnepcHHit cocTaB MHJH NpHBeAEH HHXKe:

Pasmep uacthu, MM ., . Jo 2 2-=5 510 10--20 20-—40 40—60 >100
Cepepxanre ¢pakuss, %
{mace.) . . , . ., ., 5 7 17 32 18 12 9
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Tabauya 5.1. Pesyavraret pacsera npumepa 519

dy, mKM Myg, k8 Relg Re vy, M/C
2 6,28 - 10— 023 - 103 0 0,0002

5 98 . 10— 0,35 - 102 0 0,001
10 7.85. 10—1° 0,28 - 10! 0,005 0,005*
20 6,28 - 10—12 0,23 0,008 0,018*
40 50 - 10— 1,8 18 0,07*
60 1,7 10719 6,23 0,6 0,18*
100 7,85. 1010 28,8 2,0 0,28**

* CROpoCTb BHTCHHA ompenerses no TIpuaomenuw X\
** Taa yacTHU pasmepom 100 MkM H Gojee CKOPOCTs BHTAWHA onpeneanem no lMpraowenwin XXII

MaorHoets neian 1500 kr/m3. BsiskocTe rasa 64H3Ka K BA3KOCTH BO3nyXa;
TeMnepatypa Bo3ayXa [=20°C. [aBaehue Hapyxuoit cpeant p=1-10% ITa. O6%-
eM yAaaseMoro Bo3ayxa Aas obonx orcocoB L=2480 m’fu. [MoaBuxHOCTL BO3Ay-
Xa B noMelleHHH vy=0,1 m/c. :

Pewenue IlnotTnoets cpenw  (Bosayxa) npH /=20°C  COCTaBHT pr=
=1,205 kr/m®. Junamuueckas BA3KOCTb CcpeAH (Bo3pyxa) mnpu {=20°C (cm.
npHumep 5 18): .

pr = 9,8-1,83-10-¢ Ia-c,
Macca nHAHHOK B rasopolt cpese:
M'rn - Tl.d-.:' pq/ﬁ.

Pesyabrarn pacuera M;, npuBenensl B Taba. 5.1.
PaccunThipaem NpoH3BedeHHe

Re? @ = Maspeg/pc®

(cm, Taba. 5.1).
[Tlo Mpunoxenuo XX naxoaum xpurepuit Re (em. ta6n. 5.1). Cropocin
BHTaHHA YaCTHIU:

Uy = d?(pe— pr) 8/18ps

(em. Ta6a. 5.1).
OnpenenseM 3(QheKTHBHOCT, PalOTH MecTHOrO  OTCOCa THNA IWKadHOro
yKpuiTHs. CKOpOCTL BO3/yXa BO BCachiBAajoUIeM OTBEPCTHH;

vo = L/F = 2480/(1,2-:0,9-3600) = 0,64 w/c.

OTHOCHTE/ILHAH CKOPOCTb BO3/1yXa B MecCTe BbileJIeHHs MHJH B HADYXHYWO
cpeny (mo puc. 4.8): P-=055, Toraa ckopocTh BO3AYXAa Ux=TxUo=0,64.0,55=
=0,352 m/c.

CpaBHuBaf CKODPOCTH BHTAHMA 4acTHLL €O CKOPOCTBIO BO3Ayxa Ha paboyeM
ctose (B HuxHell yacTh paGouero NpoeMa yKPHTHA WKadHOro THNA NpH BepXHeM
oTcoce), AenaeM BHBOM, YTO KOJHYECTBO MbiH, MOCTyNawowef B HapyXHyw cpe-
Ay, GyaeT paBHO Hya0. IPdeKTHBHOCTL PaGOTH MeCTHOro oTcoca:

G, —G 100— 0
. = <100 = 100 %.
G, 100 100 00 %

=

OnpenensieM 9hGeKTHBHOCTE PabOTh MECTHOrG OTCOCA HAKJIOHHOTO THNA (maHeb
Ueprobepexkckoro). CKupocTb 803yXa BO ACACHBAIOUIEM OTBEPCTHH (H3 yCaoBuS
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sagaun) vo~4,0 m/c. OTHOCHTEILHAN CKOPOCTH BO3/lyXa B MecTe NoCTym/eHus nbl-
JIH B Hapyxuywo cpeay (no pmc. 4.13): 7.=0,05, Toraa

Ux = Uxvo = 0,05-4,0 = 0,2 m/c.

CpaBhuBas CKOPOCTH BHTaHHA YacTHU CO CKOPOCTbIO BO3AyXa B MeCTe MO-
CTYNJICHHA MbIH B HAPYXHYI0 cpedy, J€/]aeM BHBOJ, 4TO YaCTHUOH AHAMETPOM A0
60 Mrm BrmoyHTenbHO (T. e. 91%), HMeMOWHE CKOPOCTH BHTaHHA MeHblue 0,2 M/c,
6yAyT NOCTynaTh B MECTHH OTCOC.

Kosnuectso nuuH, noctynaiomesf p HapyXHyl0 cpedy, cocTaBHT 9%, WJIH
G=100-9/L00=9 rfu.
dpdexTHBHOCTL PabOTH MECTHOrO OTCOCA HAKJIOHHOTO THNA COCTABHT:

G, — 100 —
Ip=—2 g 100 = 9

100 =191 %.

I'aasa 6

PEKOMEHBALMK NO YCTPOWCTBY MECTHBLIX OTCOCOB
OT TEXHONOIMYECKOIroO OEOPY/1OBAHMS

6.1. PEKOMEHAALMM MO NIOKANM3ALMM KOHBEKTMBHOTO TEMAA
OT MCTOYHMUKA, CHABEHHOTO MECTHbIM OTCOCOM
C ECTECTBEHHLIM NOBYHAEHMEM

PeRoMmeHAanun Aas onpegeseHHs oGbeMa ynanseMoro BO3lyXa, ¢ TeM H4T0oGH
JIOKAJH30BaTh KOHBEKTHBHOe TeNJO OT HCTOYHHKA, COCTAB/GHH M0 pe3yJbTaTaM
nccegosannit B. H. IMocoxuua.

HaHnbe peKOMeHNAlHM NO3BOJAIOT ONpelesiTh NPeNCibHBIA O0BeM yAanase-
MOTO MECTHHM OTCOCOM BO3lyXa OT TENJOBOro WCTOYHHKA TpPH ycTaHOBKe OTcOCa
B NpejleJlax pasroHHOTO ydacTka TemnoBofi crpyH. PekoMenayemme (opmyJinl
OTHOCHTCH K BepXHedl TPeTH rpadHka 3aBHCHMOCTH Y/IaBAHBAHHA BpEAHHIX Be-
WecTB BOJH3H TeNJOBOrO WCTOUHHKa (pHC. 6.1). OAHAKO 5TH  peKOMeHAAUHH
HMEIOT clefylouHe HeAOCTaTKH:

He MO3BOJIAIOT PACCUHTHIBATL SPQPEKTHBROCTL NPH MPOHIBOJLHHIX pa3mepax
MECTHOr0 0TCOCd, 28 TaKXe NpH NPOH3IBONbHOM O6BeMe YAAnseMOro BO3AyXa
MEeCTHBIM OTCOCOM;

PacueTHbIl NpeleabHbIl PACXOA YAANNEMOro BO3AYXAa OTHOCHTCH TONBKO K
30HTY, YCTaHABJHBAEMOMY Ha Da3roHHOM YYacTKe TEnJIOBOA CTPYH;

OTHOCATCA TOMBKO K MeCTHBIM OTCOCAM C eCTECTBEHHOA BHITHMKKOMN:

NpH pacuete npedeJbHOro 06beMa, YAAJANeMOTO MeCTHHM OTCOCOM, HE YHH-
THIBAOTCA OGUIAH TeNJIOHANDSMKEHHOCTb OO0beMa MOMEILEHHA M XapaKrep pac-
npeleaeHta BO3AYIIHBIX NMOTOKOB NOMCLIEHHN (MpeAnoJaraeTcsi, YTo B rOMellle-
HHH HWMEETCH OJMH HCTOYHHK BpeAHHX BblJeneHdf, cHaGxeHHmH oTcocoM, H
paGoTaer o6uleo6MeHHLA NPHTOK);

He AAIOT BO3MOMKHOCTH ONPeAeNfATh TEJOHAMpSIKEHHOCTb Ha paboveM MecTe
BOJHIH TENJIOBOTO HCTOYHHKA M KOHLUEHTPALHIO BPEJHOTO BELLECTBA:

He pacmpoCTPaHAIOTCA Ha HCTOYHHKH BbigeneHHs BPENHBIX BeIlECTB C TeM-
nepaTypofi, 6aM3KO} K TeMnepatype BO3AYXa npPOH3BOACTBEHHOIO nomeLleH ust;

He TO3BONAIOT paccuHTaTe TPeGyeMYI nNpOH3BOAMTENBHOCTb, & TaKKe -
(heKTHBHOCTD HHIKHMX MECTHHIX OTCOCOB NMPH OAHOCTOPOHHEM YAaJeHHH rasoBo3-
AyWHOA CHecH,

Tesm He MeHee STHMH DeKOMEHAALHAMA MOJBLIYIOTCS MPH PACYETAX MECTHHX
BePXHHX H HHXKHUX OTCOCOB,
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Pue. 6.1. 3aBucuMocts 3¢pheKTHBHOCTH YNABJHBaKHs ra3000pa3HbIX BpegHuX Be-
mecTB OT 06beMa BO3AYXa, YAAAA€MOr0 MECTHLIM OTCOCOM:

I, 11, 111 —~ o6aacTH NpHMeHeHHR pacueTHbiX QopMya ShHCKTHBHOCTH YNABAHBAHWA BPeAMbIX
rasootipaaub:x HoWECTE MECTHBIMH OTCOCJAMH

Phe. 6.2. Cxema pa3MellleHHsi BEPXHHX OTCOCOB Haj TEMJOBHIMH HCTOYHHKAMH:
d - (IPAMOYIOAbHbIA 30HT; 6 — Kpyrabifi 30HT

Pacuer mepxuux orcocoe (puc. 6.2) IlpH cHMMETPHYHO DacnOJIOKEHHOM Hal
TeMJOBHM HCTOYHHKOM oOTcOCe (30HT) cHayala onpefesiflOT PasrOHHHA Y4acTOK
AAs TenioBOro HCTOYHHKA H3 COOTHOLUEHHHA:

12 < 2/d < 3.2; (6.1)

CPABHHBAIOT PACCTOAHHE OT TeNJOBOrO HCTOYHHKA 4O 30HTA C AJHHOA pA3roHHOro
y'I'EICTKa H OllpeJ.IEJIRIOT npanomepuocu MPpHMEHCHHSA npe}momenuoﬂ METOIHKH
pacuera:

JMAMHA PA3rOHHOTO y4acTka A0AKHA ObiTh Go.Jiblle PACCTOAHHS OT TenJOBOro
HCTOYIIHKS [0 30HTA [p=>X.

B 3aBHCHMOCTH OT OTHOCHTE/BHOTO pa3Mepa 30HMTa

R=R/r nm B=Bb

no puc. 6.3 HAaXOAAT OTHOCHTE/bHYIO NPOW3BoLuTeabHOcTh 3oitta F.  3artem

q

wed N

36

32

2,8
Puc. 6.3. 3aBucHMOCTb OTHOCHTEJLHON NPOH3BO-

2,4 AWTeJILHOCTH 30HTa OT ero pasMepos (cMm. pHe.
6.2):

2'0 I — kpyrapiit 3out, yerawasausaeMmbift 1o cxeme a 22—
10HT NPAMOYTOAbHOH GOPMBLYCTAHABAHBAEMBIl NO CXe-

16 Me a; J§ — Kpyrawii 30HT, YCTaHaBAHRaeMbif mo cxe-

] me 6; 4 — 30HT npaMoyroabHoll ¢opMb, ycTaHaBAHBae-
Muift no cxeme 6

1,2

0,8

L A L 1 1

0 02 0405 08 10 42
&=8b; R=Rlr
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BHIYHCAAIOT OCEBYI0 CKOPOCTL KOHBEKTHBHOH CTPYH Ha YpPOBHe BCAcHIBAHHA NoO
dopMyaam:
A KOMIAKTHBIX cTpy#

Um = 0,0425(Q/r) s (x/r)'"t wan vm = 0,0622(Qx/Fyex)"; (6.2)

A MAOCKHX cTpyil
Um = 0,03Q"% (x/b)°:3¢, (6.3)
BhiuHCNAIOT pacxo BO3LyXa B KOHBEKTHBHOWM CTpye Ha YpOBHe BCachlBaHHA:

0I5 KOMNAKTHBIX CTPY#H

o = 37807200} (6.4)

a8 MAOCKHX CTPYyH
Ly = 1800abonm. (6.5)

HOnsi KOMOAKTHHX TEnAOBBIX KOHBEKTHBHBIX  HCTOYHHKOB  NPAMOYTOJbHOM
tbopmu (a/b<2) npensapHTE/IBHO HAXOLAT

sy = 0,564 |/ ab. (6.6)

IMo pre. 6.4 onpesensoT kosboHuHeHT k. HaxoaaT npefenbunit pacxox
oTcoca, M3/u:

LT!DEA == Lazknn (6.7)

BriuHCARIOT Npefe/bHY0 H3GHITOUHYKO KOHUGHTPAUWIO NMPHMECH B KOHBEKTHB-
HOM TEIOBOM MOTOKE, YAAJAeMOM OTCOCOM, & TaKKe OTHOCHTENbHYI0 Npeaes-
HYI0O KOHUEHTpauHuio:

ACnpen - Cnyen — Cq: - 36006nc1/[cnpm, (68)

rie Cnpes — KOHUGHTpPAUHA NpHMECH B BO3JyXe, YAaAAeMOM OTCOCOM NpPH Pacxo-
e BO3Ayxa, PaBHOM Lppes, Mr/M3; Cp-— QOHOBAA KOHUGHTPAUHA NPHMECH 8
BO3ayXe nomeweHHs, Mr/m¥; Gy, — KONHYECTBO BPEAUbIX BEWEeCTs, BLIAGAAIO-
WIHXCA OT HCTOYHHKE, Mr/c:

- AC
AC“DEA - nnK“fKC¢_ . (69)
Oﬂpeﬂeﬂﬂlﬂ'r 3HaYeHHe KoMnjekca M:
GI'J 0o = Ll) [1]
M=o _C— Sl 6.10
Guery Logeg ( )

rie Goo — KOJAHYECTBO Ta3OBON NpHMECH B TEMJIOBOM HCTOYHHKE, NPHXOAALLCECH
#a oAuH oOTcOoC, Mr/c; Lo, — NMPOM3BOLHTENBHOCTE OOWEeoGMEHHOH  BBITAMKH,
NpHXOAAUIAACH HA OAHH OTCOC, MY/u,

IMo pue. 6.5 HaxoAAT onTHMajabHOE 3HaueHHe >D(HEKTHBHOCTH y/AABAHBAHHA
ponr H COOTBETCTBYIOUlee €My 3HaueHue Kag. Ecam HCTOUMMK BmgeasieT OdHO-
BPEMEHHO H Tenno, H Tasbl, TO HOJKHO cOOJIOLATBCA Yc/a0BHE Rag>=1. Ecan
HCTOYHHK BLIAGJAET TOJBKO Temo, TO c/aedyeT NPHHUMATh Ry,g=1. Onpeaeasior
TPeOYCMYI0 NPOH3BOAHTCALHOCTD OTCOCA:

L=an¢'nka¢v (6,1])

Mpumep 6.1. Onpeaénuts TpeGyemyio NPOH3IBOAHTENBHOCTb  KPYF/IOro
3oHTA AHameTpoM 1,44 M, yCTAHOBAEHHOTQ COOCHO HAaJl KPYI/IbIM KOHBEKTHBHBIM
HCTOYHHKOM.

Hcxoounste Qaunsie. HcTOUHHK ycTaHOBJEH HA OcHOBawHH Auamerpom 1,2 m,
Ha BHICOTE X=| M OT Hero YCTAHOBJEH 30HT; MOUIHOCTbL TeMCBOrC HCTOYHHKA
Q=4400 Br. [MoaBHKHOCTL BO3AYXA B NOMEUleHHH vy=0,3 M/c.
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Prc. 6.4. 3asncumocts ko3bQHUHEHTA kq OT OTHOCHTEABHOW CKOPOCTH 7 H OTHO-
cHTenbHOW naowanu F

Pue. 6.5. 3asucumocTs onTHManbHOH 3ddexTHBHOCTH oTcoca OT BeJHunHn M

Pewenue, T'paHHLY PasrOHHOr® YYacTKa HAXOAHM H3 COOTHOLIEHHA:
12 <2/d <3,2;
2320 <3212 <384 =38m; z=2z1+4 2
Paccrosinde oT nosoca cTpyH MO HCTOYHHKA:
Za=17d=17-12=204 M~ 2 m;
paccTofHHe OT TenJOBOTO HCTOYHHKA [0 rpaHHubl paarounom y4yacTka:
2y MR lp=2— 2
lpb=38—2=18m.

Oﬂpene.uaem [MPHMEHHMOCTD AaHHBIX pEKOMEHJ{BI.[I!ﬁ AJA  pacuera MeCTHOro
oTcoca:

> x 1,8 > 1,0 w,

T. € PEKOMEHJALUHH TPHrOAHH AJs pacyera.

OrHocHTesbHul pagnyc 30HTa: R=R/[r=0,72/0,6=1,2. Tlo puc. 6.3 Haxo-
AHM OTHOCHTEJLHYIO NMPOH3BOLUTeNbHOCTL oTcoca: L=1,0.
Ocesan CKOPOCTh KOHBEKTHBHOA CTPYH HA yPOBHE BCACHIBAHHA:

U = 0,0622 1 Qx/Foge = 0,0622 f/'o"%%“_ ﬁﬂllz, = 0,976 ~ 0,98 w/c.

Pacxosl Boagyxa B KOHBEKTHBHON CTPye Ha YPOBHE BCACHBAaNHA:

L. = 3780 r?v,, = 3780-0,67-0,98 = 1333 m3/u.
OTHOCHTENBHAS CKOPOCTD

U = Un/Vp = 0,3/0,98 =0,31.
OtHocHTe BHARA NJIOLA AL
F = Faopra/Fuox = (0,72/0,6)* = 1,44.

Io puc. 6.4 onpesensieM ko3pduUUEHT Ru=1,1.
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IMpeneasHulfi pacxol BO3AYXa Ha OTcoc:
Lupeg = LyLkn= 1333-1,0-1,1 = 1466 M%/4.
Tpeiyemas NPOH3BOLHTENBHOCTD 30HTA:
L = Lupeskss,
rae kagp=1 AnA WCTOYHHKA, BLIAEJAIOLIEr0 TOJABKO TelNJo;
L = 1466-1,0 = 1466 m3[u.

MIpumep 6.2. Ycaosua ykasauw B npumepe 6.1.

Hcxoduole dannovie. BuileaseTcs He TObKO Temo, HO H OKCHA yrjiepoja B
KoanyectBe Gyer=80 wmrfc; [MOKy;=20 mr/m® PaccpegoToueHHble HCTOMHHKH,
BRACJSIOIINE OKCHA YI/EPOAa, H OOIEOOMeHHast BHTAXKHAR BEHTHIAUMA OTCYT-
erBylOT: Goo=0; Cp=0; M=0.

Pewenue. TlpeneabHas NPOH3IBOAHTCABHOCTL 30HTA paBHA TNOJYYEHHOH B
npuMepe 6.1: Lpye,=1466 M°Mu, HaGurouHas npejesnbHas KOHUGHTPAUMA TpH-
MecH:

ACnpu = 35000“1.0'1.“”; = 36%' 80/1466 = 195 Ml‘/M’.

OtHocHTeablIas npeaeabHas KOHUeHTpaUHA

- AG
ACppeg = ﬁa&z 195/(20 — 0) = 9,75.

Mo pnc. 6.5 npu M=0 u ACnpes=9,75 Haxomum ksgy<l. TpeGyeman nponssomH-
TeNBHOCTh 30HTA paBHa moJydyeHHoW B npumepe 6.1, T. e. L=1466 M3y, Tak Kak
B 3TOM cJy4ae cJeayeT NPHHHMATb Ksg=1.

MMpamep 6.3. Onpepennts TpeGyeMylo 'NPOH3BOIHTENBHOCTb 30HTA JJIHHON
A=14 M n wupHuoit B=06 M.

Hcxodnote dannbte. 30HT YCTAHOBJAGH CHMMETPHYHO Ha Buicote x=07 M Hag
KOHBEKTHBHBLIM HCTOYHHKOM JJHHOA a=1,7 M H wmHpuHod b=0,8 M. HcTouhuk
YCTQHOBJIEH 3amMOAJHUO C OCHOBaHHeM. KOHBEKTHBHASM TenaooTHaya  HCTOYIHKA
Q=1000 Br. [NoxsHXHOCTL BO3AYXa B MOMelleHHH Un=0,4 m/c.

Pewenue, OTHOWeHHE CTOPOH TPAMOYFOJBHOTO  TEMJOBOrO  HCTOYHHKA:

a/b=1,7/08=2,12; a/b>2, cnepoBaTCAbHO, TEMJIOBOR HCTOUHHK HMEET TJOC-
KYI0 CTpYIO.

Tpanuly pasroHHOro y4yactka H4XO4HM H3 COOTHOILEHHA

1,2 < 2z/d < 3,2,
rie d Ajs NPAMOYrOJbHOrO HCTOYHHKA PaBHO MeHbWweR cTOpoHe, T. e. d=b=
=0,8 u;
2<32-08 <2,56;
2= 2y 2u.

Pacctonnue ot nomoca cTpys 10 tictounuka zy-=d=08 M.

PaccTofiue ot TemaoBOro MCTOUHHKA A0 TPAHMUBL  PASTOHHOTO  yHacTKa:

] 2y wam Ly =2z— 2 ly=256—08=176 m.
Onpcnedmou NPHMEHHMOCTL JAalHbIX pCHOMCHJIﬂI.U'Iﬁ aas pacuera MecTHOrO OT-
coca:

L=x; 1,76>0,9, crenobatesbHO, PEKOMCHAAUHH JIPHMEHHMB AJA pacyera.
Orxocutensnas seanunda B=B/b=0,6/0,8=0,75.

[Mo pHc. 6.3 HAXOZHM OTHOCHTENLHYIO NPOH3BORHTENBHOCTL oOTCoCa: L=1,5.
OceBasi ChOPOCTb KOHBEKTHBHOI CTPVH Ha ypPOBHe BCACbIBAHHS:

O == 0,03QY3 (x/5)0% = 0,037 1000 (0,9/0,8)%% = 0,31 w/c,
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Pacxox Bo3ayXa B KOHBEKTHBHOM CTpye HE YpOBHE BCACHBAHHSA:
Ly = 1800abvy, = 1800-1,7-0,8-0,31 = 760 m*/ua.

OTHoCHTeNBHAA CKOPOCTH!
7 = ypfum = 0,4/0,31 = 1,29.

OrHocurenstan naowans: F=Fyoura/Fuer=1,4:0,6/(1,7:0,8)=0,62.
To puc. 6.4 onpeneasem koshpuuneHt ky=2,
TlpenenbHetlt pacxod BO3AyXa Ha oTcoC:

Lopen == LyLky = 760-1,5-2,3 = 2630 m3/u.

TpeGyeman NpOH3BOAHTENBHOCTb 30HTA L=Lnpeaksp; AN HCTOYHHKA, BHIACAA-
ero TOJAbKO Tenao, kye=1,0, Toraa

L=2630-1 = 2630 m3/u.

[Ipumep 6.4. Yenosna ykasausl B npumepe 6.3.

Hexodunsle Oanxste, BmecTe ¢ TensoM BblfeasieTcd AHOKCHA &30TAa B KOJH-
qecTBe Gucr=40 wmr/c; T1IKy =5 mr/m®. HmeoTca paccpepoToyenHbie HCTOYHH-
KH, BHUIEJNAIOUIHE AHOKCHA a3oTa B KoanuectBe Go.o=4 Mrfc. O6weobMexnas
BBITAKKA COCTABAACT Lo o=500 M%/4 uan 0,14 M3/c.

Pewenue. Tlpenenbuas haponanonn'renbuom 0TcOCa paBHa noJyyeHHOR B
npumepe 6.3. Lnpen=2630 Mm3fq. [lpensesbHas H3GHTOIHAR KOHUEHTPALUMA NpPH-
M@CH:

ACqpen = 3600Gucr/Lnpes=3600-40/2630 = 54,5 wmr/m3.

OrHocuTeNbHAA npeiensHAd KOHUEHTPAUHA ACnpen=54,6/0~11.
Bennuuna GeapaamepHoro xommiexkca M

P 0,14

GD o g
M = e AC, — =t ] = e = 0,908,
e S P 0,73

Io puc. 6.5 onpeaenseM 5()GEKTHBHOCTb YNABAHBAHHS MeCTHHM OTCOCOM
JHOKCHAA a30Ta H K03hHUHeHT Ryp: I¢P=95,5%; ksp=1,28.
Tpebyemas NPOH3IBOAHTENBHOCTb 30HTA

L = Lnpeaksy = 2630-1,28 = 3370 m3/4.

PacueT GOKOBBHIX, YrAOBHX H HAKAOHHBX O0TcocoB. OnpelensioT XxapakTepHhE
paavepn S u R:

S= o Gt vo+ VAT (6.12)
R X {6.13)

= S+202"

rie Xo, Yo— MPHHHMAIOTCA H3 CXEMbl PAcnOJIOXKEHHA OTCOCOB N0 OTHOLIEHHIC K
HCTOUHHKY Tenuonocrynienns (puc. 6.6). Korja oTcoc H HCTOYHHK HMET NpS-
MOYyroabHble (GOpMbl, BMECTO R M r NOACTABAAIOT COOTBETCTBEHHO Roxs H
Foxs. OTHOCHTEJBHBI pAcXOX yAanfieMOrO BO3ZYXa BHYHCASIOT MO (hOpMynaM:
ans GOKOBOrO OTCOCA B CTEHE HJIM € LIKPOKHM (MIaHUEM

L =0,22 (1 — 0,25R?); (6.14)
Aaasi Gokosoro otcoca 6e3 ¢pnaxua
I = [0,32+ 0,067 (B/A)7] (1 —0,25R"); (6.15)
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Puc, 6.6. MecTHbie OTCOCH ** HX OCHOBHbIE KOHCTPYKTHBHBIE pasMephi:

a — GokoBoll oTcoc B creHe (uam ¢ dnawuem wMpHHOR Gonee B); 6 — Gokosoll oTcoc ¢ 3Kpa-
HUM; 8 - HakJouubfl oTCOC; 2 - GLOKOBOH orcoc 6e3 ¢aanua; @ — yraoboft oTcoc

1 SOKOBOTO oTCOC2 C 3hpaHOM

L =lo0,24 0,025y (B/4)7] (1 —0,25R%); (6.16)
AJf yraosero orcoca '
T = [0,214+0,0277 (B/4)8] (1 —0,25R"); (6.17)
AJS Haka0isoro orcoca Ge3 aamua
I = (0,15 +0,043¢) [1 — (1 —0,32)2R%] 1,6; (6.18)
AJ% Lan.10HHOTQ OTcoca ¢ (aaHleM wWHpHHOH Goaee B2
L = (0,15 [-0,043¢) [1 — (1 — 0,329)% R?]; (6.19)

ANA OTCOCOB KPyryIof (pOpMEr ClieayeT npunuMats B/A=1.
KoadpduumeHT, yuyHTHLIBAIOWHA BJHSHAC CKOPOCTH /[ABHMKEHHA BO3yXa B noMe-
uieHHk Ha TpeGyemyl MPOH3BOAHTCALHOCTL OTCOCA:

ko= |33 7/ (2,Q)- (6.20)

[as 1pAMOYCOJNBHOTO HCTOYHHKA BMECTO 7 NPUHAMAKT rs... [lpegesnbian n3boi-
TOYHan KOHUEHTpauHA NpUMECH B BO3AyXe, yHaNfAeMOM prcosou (Mrim¢):
{

ACnpqg‘—"Cnpeg — C@ = 36006“1-!Lupeg.' ‘ (6‘21)
15—=269 225



Otnocureanias npenebian KouUeHTpaius

- AC“pe“
ACnpeg = = (6.22
npex nl-u{ = Cd) )
3navenne komnaekca M: B L
Mz_"o o AEupe;" 0,0 ' (6.23)
Guer nbeR

IMo puc. 6.5 onpenensiior OuTHManLHoe 3Hauenne S(PEKTHBHOCTH YJaBJHBAHHA
Ighonr ¥ COOTBETCTBYIOWEC €MYy 3Hadenue K.p. TpebyeMas npoOH3BOAHTENLHOCTL
orcoca:

I. = Logen/ksg- (6.24)

MMpurmep 6.5 Paccunrain Gokosoft orcoc B cTeHe (cM. puc. 6.6) ans
yAaNeHHst Tenna # AHOKCHAA CCPH, BbIJENSIOUIErOCs OT HCTOYHHKA  PaAHyCOM
+=05 M.

Hexoduele dannsie. MCTOYHHK yeraHoBJAeH Ha ocHosavHH Paawyc oTcoca
R=0,35 m. [Moaoxenue oTcoca OTHOCHTEJbHO HCTOYHHKA OnpeaenseTcs paccTos-
HuAMAE Xo=07 1 =06 ™. KOHBeKTHBHHE TennOBhAeJeHH:A C NOBEPXHOCTH
HeTouHHKa: Q=5510 Br. IIHoKCHa cepul suileasiercs B KoaHdecTBe Gy =
=60 wmrfc. ToasuxHOCTs BO3ayXa B nomculelnn vp=0,3 m/c. Paccpeportoyen-
Hble HCTOYHMKH BPeAHBX BbiAe/ehHid W OOWEOGMEHHAA BHTAMXHAAR BeHTHAALMS
orcyrereytoT (M=0). )

Pewenue. TpaHHUy PasroHHOro y4acTKa 1NaXOAHM W3 COOTHOLUICHHSA:

1,2 5 z/d < 3,2; ';,
2<321<32; z2=zn+ 2.

Paccroatine oT nodwca CTPYH A0 HCTOYHHKA:
Zy=19d=1,7-1= 17 m.

PaccrosyHe OT TenJOBOr0 HCTOYKHKA X0 FpPaHHUB DA3rOHHOrO ydacTKa:
Zo W lp=z—2z,=32~1,7=15 m.

Onpenensiem NPHMEHHMOCTE A@HHBIX PEKOMEHJAUMA JAJA pacyeTa MECTHOrO OT-
coca lp>x; 1,606, T. e pekomMenjgauuH NPHrOAHB LJs pacuera.
XapakTepHue pa3amepn:

1 S i
S=5 ot o0+ ViE TR =5 0.7+06+ VO F0H = 1.11;
R=R/(S+2r) 0,24 =0,35/(1,11 -}-2-0,5) 0,24 =~ 0,693.

OTHOCHTEbHAR NPOH3BOJHTENBHOCTL OTCOCA E:
L=0,22(1 -0,25R%) = 0,22 (1 —0,25-0,603%) = 0,191.
Koadb¢uunenr
ka== 14 830 ¥ 7%/ (4Q) = 1 -|- 33 0,37 0,5/(0,6-5510) = | ,42.
[Ipenenbibii Pacxon BO3AYXE HA OTCOC.
Lapeg = 310 ’3 Wzkn -
= 3100 5510 (1,11 { 2 0,5)6 0,191 1,42 5140 nivw

TlpenenbHan KOHMEHTPAUMS NPHMECH.
ACupes = 3600G acr/Lnpen=3600-60/5140 = 42 Mr/m2.
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OTHOCHTR/IbHAH NPEAeIbHAR KOHHEHTPauna:
ACppen . _4_2__
NOK-—Cy 10

1o puc 65 npr M=0 u ACnpen=4,2 HaxoAuM KoddpuuueHtT ksp=1,00,
TpeGyeman LPOM3BOAHTE]LHOCTL 30HTA:

L= anenks(p = 5140-1,0 = 5140 wm3/u.

Mpumep 6.6. Paccyntats HAKJNOHHBIR OTCOC, yNaBAHBAOUWHA 3arpasHeHHbif
NOTOK OT HMCTOYHHKa, Buigeasiomero Que-=1600 Bt xoHBekTHBHOrO Tenya H
Gucr=060 Mr/c ORcHIA yriepona.

Hcxodnoie Oauusie, HWCTOYHHK YCTAaHOBJEH 3afoffHUO ¢  LOBepPXHOCTHIO.
Pa3sepn HcTouHHKa aXb=1,2)X0,6 M. PaccTtofiHiHe OT UeHTpa HCTOYHHKAa XO
lleHTpa o0TcOca: mo BepTHKaaH yo=1,0 M, no ropuaourann x=08 M. ¥Yroa we-
coocHoeTd @=45°. TloammknocTs BO3AyXa B noMellleHnd vn=04 wm/c. Paccpe-
HOTOYeHHble ras3oBhjeenna B uex cocrasnsior G, ,=20 mr/c. Ilponssoaurens-
HOCTh OGIeoGMEeHHON BHITAKHON BeHTHIAUHH Lo o=800 m3/u. TMaHens c paanlieMm
no nepumerTpy uMeer paamepn AXB=1,2X0,6 M Ulupusa dpaanua hy=0,6 M.

Pewenue. OTHOUIEHHe CTOPOH TNPAMOYFOJBHOTO  TEMJOBOTO  MCTOMHHKA:
afb==1,2/0,6==2,0. Tlpu a/b<<2 HCTOYHHK HMEET KOMNaKTHYI0 CTpYIO.

pansuy pasrOHHOro yuacTKa HAXOAHM M3 coOoTHOWeHHs: 1,2<Cz[/d=<3.2,
rae d ans UPAMOYrONbWOrO HCTOYHHKA paBeH MeHblllell CTOpOHe (MJH CTOpOHe,
nosepnyTofl K MecTHomy orcocy); d=b=0,6 M; 2<<3,2-06<<192 M; z=2zs+2zu
PacctosinHe 0T MOMIOCA CTPyH A0 HCTOYHHKA: Zn=d=0,6 M. PaccTosnue or Ten-
JIOBOrO HCTOYHHKA O TPaHHIB Pa3roHHOTO y4acrka:

2y M lp=2—2,=192—06= 132 m.

AERDE,\K* == 4,2-

Onpencasiem NPHMEHHMOCT, NAHHBIX peKOMeHAAUHA AJa pacyera MecTHOro OT-
coca: lp=x; 1,32>>1,0, crenosaTessio, PeKOMEHNAUHH NPHFOAHB AJA pacyeTa.
DKBHBAJICHTHLI panuyc

foxn = 0,564 Vab=0,564 1/1,2-0,6 = 0,478 u;
R;=0,5641,2-0,6 = 0,478 u.

Xapakrepnme pasMmepnl:
1 S—— 1
=5t n+ Vil 50 =5 (1 408+ VEF0F) = 1,54

0,478 _
(1,54 -}-2.0,478) 0,24

R =R/\(S-}-2r) 0,24] = 0,798.

OrnockTenbHbA pacxon L.
L= (0,154 0,0439) [1 — (1 — 0,329)? R?] =
2
c(o,15+0,043~3‘;)[1-(1_0,32-{4) 0,798’]=0,118g

Kovpdunnent
ko<1 b330, V 1% (1aQ) =1 |33 0,41/ 0,478%/(1 1600)  1,69.
Tpepenpuni pacsog
Luper = 310V Q (S + 2r)® [y =
= 31071600 (1,54 1 2.0,478)8-0, 118-1,69 = 3320 /4.
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Pue. 6.7 Huxunit orcoc:

a — Koasbueso#t orcoc: 6 — uwenesoft orcoc

Mpenenshas wabwITOUNAA KOHUGHTPALHA 5
ACpen=23600G ucr/Lupes = 3600-60/3320 = 65 mr/m3.

OTHOCHTENbHAA HIOLITOYHAS KOHUEHTPAalHs

ACnpen 65

C. = — 3,25,
3uauenue xoMnaexca M:
Ggp.i0 is= Lo o 20 800
M=_—_2"_AC —_—==1.3,25 ——— = 0,739,
o Ton Lipen 60 3320

To pue. 6.5 onpegensiem: Ip=90%; k.e=1,0.
Tpebyemas npOH3BOAHTEJBHOCTL OTCOCA:

L = Lupeakse = 3320-1,0 = 3320 m*/u.

Pacuer HHKHHX 0TCOCOB. Buiyucasiior Oeapaamepume OTHOCHTEAhHBIEe BEJHYH-
Hbl AAA HHXKHET0 KOJBLEBOTO OTCOCA:

Ry = Ry/r; (6.25)
Ry = Rao/Ry; (6.26)
R=hr; (6.27)
AN HHAEHero leneésoro orcoca
= By = B )
B==t (6.28) By . (6.29)

O603Hayennss NPHHATHX BeauudH R, Ry, r, h, By, B, u b npuseaexst Ha puc.67
OrHocHTenbHBI pacxon yAanfaeMoOro  BO3AYXa [Jafd KOJALLUEBONO H  lieseBoro
OTCOCOB mpeAcTasieH Ha puc. 6.8. PaccaHTBBAOT KOIPOHUHEHT kp:

ANA KOJbUeBOro orcoca

g il +sa,2]/u=,,% : (6.30)
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Puc. 6 8. Tpadukn aas onpesencHHa OTHOCHTENLION NPOUIBOAHTEALUOCTH WIKINY
oTCcocon

a - KoJbuesod orcoc, & - wenesoli otTcoc

Ans {leseBoro oTcoca

b
b=t 14 44,7 Vtﬁ’n-é-w {6.31)

TipeneabHuil pacxoA yaanfeMoro BO3AyXa:
IR KOJBUEBOFO OTCOCH

Lupen = 360L 1V @ r1-°’(l —0,06 —gi)kn P[4 (6.32)
B
ang HeneBoro orcoca
Lopen = 1801 7/ Q abky wd/u. (6.33)

Dopmyaa (6.33) npHrogHa AJA pacyeToB 0TCOCA OT HCTOYHHKOB, BHCOTa KOTOPHIX
He Goaee h=5/2,

anAE.ﬂbHaR H3OBITOMHAA KOHILEHTpPalNHA nNpHMECH H OTHOCHTeJbHAA npe-
Re/bHAA KOHIUEHTPALHA

3600G,
AChpex —*“fﬂ”"@"’r (6.34)
peR
AC, = —tl 6.35
PR TNAK — Cp (525
3navenne Kommaekca M
G L
M= _22 ACppeg = 2. (6.36)
Gyor Lnpen

[lo puc. 6.5 onpesennior OnTHMaNbHYIO 3DGeXTHBHOCTb ynasausawua 3¢ H co-
OTBETCTBYIOIIee 3HAaueHHe R,y TpeGyeMulfi pacxom ynaniseMoro Bo3jayxa:

L = Lapenkn. (6.37)
Mpumep 6.7. PaccyHTaTs HHXKHHA KOABUEBOR OTCOC OT HATPETOro UHAHHA-
PHUYECKOTO HCcTOYHHKA pasmepamu A=0,075 m u r=0,075 u.

Hexoduste Oannbie. KOHBEKTHBHASL TEMJOOTAAYa TOPH3OHTAJLHOA MOBEpPXHO-
cru Q=100 Br, seprukanshoil — Q,=57 Br, Q=1004157 Br Hapyxunit
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H BHYTPeHHHH pafHych KOJBIEBOre OTcoca COOTBeTCTBeHHO paBHH: Ry=0,1 M
H Ry=0,075 m. [ToaBHXHOCTb BO3AYXa B noMelleHHH vy=0,3 M/c. OnnoBpemenno
C KOHBEKTHBHHIM TEMAOM HCTOYMHHK BblAeJAeT NMapbl (eHoga B KOJHYECTBE Gyer=
=0,165 mrfc. [TOKp »=0,3 mr/m3. [Ipyrie HCTOUHHKH BHJeJIeHHS (eHosa B MO-
MelleHHH OTCYTCTBylOT OOlleo6MenHas BHTAXKA Lo o=720 M%/u.

Peuterue. OTHOCHTENIbHBIE pasMephl

Ry =Ry/r =0,076/0,075= 1;
Ra== Ra/r =0,1/0,075 = 1,33;
R =h/r=0,075/0,075 = 1.

OrHocHTensHBI pacxon yRaaseMore Bo3AyXa HaxoAaT no puc. 6.8: L=2I.
Koatduuuent

0,07
ko= 1 63,2 ]/us,.-é- =1 +63.2V0,33—l—5—-7-§ =1,2.

TpenesbHul pacxoa yaanseMoro BO3ayxa:

Lnpeg = 360 L l?/a. ne (l — 0,06 %) kp =

B
—_ 57
= 360.21 7/ 157-0,07517 (1 —0,06 To_n) 1,2 620 M3/u.

lpemenshas w3GLITOUHAR KOHUEHTPAUHR napoB (eHona B yAaJdsdeMoOM BO3AyXe:
ACrpen = 3600G c</Lopen = 3600-0,165/620=0,96 mr/m3.

OtHocuTensHan npeaesbHan KouUSHTPAUHS

- Af,‘npca 0,96
PR _ 23,9,
Acﬂpeﬂg:nﬂKECd] 0‘3

3HaueHHe KOMMJIeKca

GO 0 A LO L] 20
M=_2°"AC —_ T =0— —-=—1,16.
HeT . aneu 20
[To puc. 6.5 naxomst KoahpHuHEHT Ryg=1,0.
Tpebyemas npou3BOAHTENbHOCTh OTCOCA:

LnanoAk!@"‘GQO' l,0=620 Mal‘l.

ITpumep 6.8. PaccyHTats NPOH3BOJHTENLHOCTh HHMKHEro OTCOCa OT npA-
MOYTOJILHOTO HCTOUHHKA paamepaMH aXb=0,60,5 u; h=0.

Hcxodnbie Oanssie, KoHBekTHBHAs TenaooTAauya uctounuka Q=400 Br,
Bcachsaomue mwenn wspuHod 0,1 M pacnogoiedsl BLONb AJAHHHON CTOPOHBI
ucTouHnka: By=06 M, B;=0,8 m. [NogBHKHOCTb BO3AyXa B TOMELIEHHH Up=
=04 w/c. OZHOBpeM@HHO ¢ KOHBEKTHBHBIM TEMJIOM OT HCTOYHHKA BhJeafAeTCH
OKCHA yraepoaa B KojnyecTBe Gnor=20 Mr/c; HMEIOTCA TaKike paccpeaOTOYEH-
Hble BBIieJIEHHA OKCHAa yraepoaa: Go ,=25 Mmr/c. PacXon Boagyxa uepes obiue-
OGMEHHYIO BBITAXHYIO BEHTHAAUHIO cocTasiafeT Lo o=1800 m3/u.

Pewenue. OTHOCHTE/IbHBIe pa3Mephl.

By == By/B; =0,8/0,6 =1,33;
B, =2,/b=0,6/0,5=1,2.

OrtHocHTeAbHBIH PacXof YAAJfeMOro BO3/yXa HAXOAAT Mo puc. 6.8:
L =50
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Kosdouunenr
7]/ b 4 V 30’5 =
ko= 1- 44, tﬁn-a- = | - 44,7 0,4@'—1,4.

Mpenensunft pacxon vaanfaemoro posnyxa:
Lupes = 180L 1/ Q abky = 180-57400.0,6-0,5-1,4 = 2780 n3/x.

Tpenenvrasn H30MTONRAA KOHNENTPALHA TPHMECH'
ACupey = 3600 G, of Logen = 3600-25/2780 = 32,3 mr/um?.

OTHOCHTRABHAN (PENEAL (1% KOWHCATPANNHA

- ACupex 32,3
Almor = K — G = 20 = V82
3nayedHe KOWTINEKCA )
Go o , = Lo o 25 1800
== iem AC, —_ = 1,62 — —— =0,973.
Gygy ni Lnpen 25 2780

ITo puc. 6.5 HaxonsT 3Havedne KosdhHuHEHTAa k.,p=1,08 TpeGyemas npousso-
AHTCALIUCTE OTCOCA”

L=Lopenkse = 2780-1,08 = 3000 M?/u.

6.2, PEKOMEHALKH NO KOHCTPYKTHBHOMY O®OPMAEHHIO
MECTHBIX OTCOCOB

Ha ocHopanuu npHBeAEHHBIX HUMKE PEKOMEHAALMA OCYUIECTBAAIOT TPeABAPHTENb-
HBlfi BHO0OpP KOHCTPYKTHBHOTO O{OPMJISHHS MECTHBIX OTCOCOB, a TaKixke oO0bema
OTCACHIBAEMOr0 HMH BO3AYyXa, 3aTeM PaccHHTHBART 3d(eKTHBHOCTL BHIGpaHHOrO
MECTHOMO OTCOCa NPH 3adaHHBIX BPCIHBIX BCUIECTBAX, PACCYHTLIBAWT NOJAA KOR-
LeHTpaUKit HaH TeMneparyp.

B paccmatphBaeMbiX pekoMeHjalisix no BuGOpPY npejsapHTenbHOro 06bema
YyAaJReMOr0 BO3AYXa MECTHHIMH OTCOCAMIl HE YYHTHLIBAETCA CTeNeRb NMOABHMKHOCTH
BO3iyXa B NOMEUlEHHH, Bui3biBaeMas BO3AYIIHBIMH TOTOKaMH MNMPHTOYHBLIX Cprﬁ
BEHTH/ISIILHH, JBHMeHHeM  BO3AyXa OGYCJIOBJIEHHBIM TelJIOBHIMH HCTOMHHKAMH,
HMEIOUHMH BLICOKYIO TeMIEpPaTypy, @ Takike JABHXKEHHEM BOJAYXa, BO3HHKAIOLIHM
UpH MajeHHH OOJBUIHX KOJHYECTB CHNYYero MaTepHaJa €O 3HAYHTEJbHOR BBI-
COTHI.

6.2.1. Ofuwe pexomeHaBUHH

PacueTHaa CKopOCTb B NpoeMe OTCOCA 33aBHCHT OT MHOTHX (akTopoB: CTeNmeHH
TOKCHYHOCTH BBIACJAIOMHXCH BpPeAHBIX BelllecTs, XapaKTepa TeXHOJOIHYeCKOro
Nnpouecca, KOHCTPYKIHH MECTHOTO O0TCOCA, XapakKTepa ABHMKEHHA BO3AYUIHHX
NOTOKOB MOMELIeHHA H Ap.

Pexomenayemne o0beMH BO3LyXa JIA KOHKPETHHX MECTHHX OTCO€OB H OT-
AeILHOr0 TEeXHOJIOIHYECKOTO 0GOPYAOBaHHA HAXOAAT H3 BHIpaXKeHHs:

L = Fu. (6.38)

PacueTHble MHHHMAJbHBIE CKOPOCTH BO3JyXa B OTKPHTOM MPOEME MECTHOrO
oTcoca npuselens B Taba. 6.1.

HOaa papa coewudHYecKHX NPOMIBOACTBEHHLIX NPOLECCOB APOMBILIIEHHOCTH
BeNHYHHBI OTCAChiBaeMNX OGBEMOP BOJAYXa W AaHHble QAR HX  ONpefeNeHHA
npasenenss s radn, 6.2,
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Tabauya 6.1. PacueTnbie MunumarbHole cKOpocTu 8030yxa
8 OTKPbITOM NpOeMe MeCTHOZO 0TCoCa

CKOpocTh ABHXKeE-

O6opyoBaHHe H TeXHONOTHYECKHE OMepaiHH MecTun#t orcoc HHA BOSAYXA, M/c

Croa s pyyHoi cBapKH MenKHX uanennii BorrsokHo#t wkagp c¢ paGounm 0,6—0,7
npoemom 800 X 400 mm

Pewerka B naockoctd crona ¢ - 0,6
KHBbIM ceueHHeM 509
Cron uan cren]] ¢ PHKCHPOBaHHLIMH Me- lanesqb paBHOMepHOTO Bcachi- 3,5
CTaMH CBapKH; CBapKka B 3aKpPbLITbIX M BaHHA Hal CTOJNOM
NOJY3aKpbITHIX MPOCTPAHCTBAX Bopoxka 6,5
TMeun KysHeuHo-npeccoBOro NpPOH3BOACTBA:
HarpeBaTeJIbHbIE KaMepHbIEe 30HT-KO3bIpeK 08
L eneBbie KomOunupoBaHHHIH 30HT 0,7
Mpecc xpHBOWHNHBIA rOPAYCIITAMNIOBOY- YKPLITHE 0,5
HBIH
DneKkTponeun conpoTHBIEHHS B TepMmHue-Ko3bIpeK Haj 3arpy3ouHbM OT- 0,6
CKOM MpOH3BOACTBE BepCTHEM
KamepHbie neun ¢ ra3oBsiM Harpesom Tep- KoMGHHHPOBAHHBIH 30HT 0,8
MHUYECKOro MpOH3BOACTBA
IlaxThele snekTponeun asotTuposaHus  Kouableso#t orcoc 6—6,5
S/ieKTponedH ¢ KOHTPONHPYeMO# cpefoil 3OHT-KO3HIPEK Hal pasrpysou- 0,6
HBIM OTBEPCTHEM
Arperar unanuposaHus Tepmuueckoro O6Liec yKphiTHE 1,5
NPOH3BOKCTBA
D/IEKTPONeYH B TEPMHYECKOM NPOH3BOACT-
Be:
waxTHas MaciasHas Koanbiiepo#t oTcoc 45
consiMasn YKpoiTHE 0,6
Boprosoii orcoc
Banuna:
06e3)XMPHBAHHS LIEJIOYBIO To xe 3,5
npoMAac/auBaHUS » 53
Bauna gsa 3akanku B Macae » 10
YKpeiTHe 0,7
Mawwuna moeuHas » 0,8
CreHp aMMHauHBIX GaJs10HOB 3oHT 0,5
YcraHoska:
THAPONOHPOBAHHS YKpbiTHE 1,0
3akanounas TBY Koabuesoii orcoc 3,0
Kamepa npo6ecTpyiinan iy ApoGemerHas YKpHTHe 5,0
O6opynoBanne, BblAENAIOILCE Nblib » 3—5
Bak ans BapkH cynabputHoro wenoka [lkad 0,7
Barpanka:
BHIIYCK MeTaJjia 30HT 1,0
BBIMYCK LWIaKa > 1,0
Ileus gyroBas niaBHIBHas YKpoiTHE 1,0
HunykunoHHas neub IS MJAABKH CTanH 30HT 15
3anMBKa Ha KoHBeHepe Tanens pasHomepHoro Bcach- 5,0
BaHUSA
OxnaxaeHue OTJIHBOK YkpuiTHE 4,0
Bri6uska peuieTku » 5,0
BanHbl 4 arperaTsl rajbBaHHYECKOro npo-
H3BOJCTBA:
XOJIOAHBIE PACTBOPH [MosHble yKpeITHS 0,7
(t, < 50°C)
HarpeTble pacTBOPH To xe 1,0
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Tabauya 6.1 (npodoaxcenue)

CKOpoCTh ABHXKE-

O6opyA0OBaHHE H TEXHOJOrHYECKHe OnepalHH MecTHH# orcoc HuS BO3AYXA, M/C
O6e3xHpHBaHHE MENKHX AeTaJel 0,7
JlyxKenne » 1,0
Pacreopenne KHc/1OT, Lenouedi, cofeii:

XOJMOJHbIE PACTBOPHI » 0,7

(t, < 50 °C)

HArpeTble PacTBOpPLL » 1,0
Kaamupopanue uHaHHCTOe MIH cepebpe- BuTaxuol wkad
HHE To xe 1—1,5
CBuHLEBaHHE » 0,3—0,5
Tpasaenue:

a30THOH KHCaOTOH BuTaxuo# wkad 0,7—1

CONAHON KHCIOTOH To xe 0,5—0,7
XpomHupoBaHHe » 1—1,5
LluuKOoBaHHe L{HAHKCTOE » 1—1,5
Mafika CBHHLOM HJIH TPETHHKOM » 0,5—0,7

Oxpacxa MHEeBMATHY€CKHM pacnblJI€eHHEM
JIAKOKpAaCOYHBIX MaTepHanoB:

COlep X alHX CBHHIOBBIE coenuHeHus OKpacoyHas Kamepa 1,3
M apoMaTHYeCKHe Yr/eBOLOPOMbl

He cofepiKallHX CBHHLUOBBIX coefHHe- To Ke 1,0
HHli H apoMaTHYECKHX YrJeBoq0ponos

cOmepXAlMHX [AHH30UHAHATB, 3IMOK- » 1.7

CHAHEIE, NOJHYPETAHOBbE H aKpHAAT-
Hble COEIHHEHHA

Oxpacka 06e3BO3NyWIHbIM PpacnblieHHeM » 1,7
JIAKOKPACOYHLIX MaTepHanoB:
COepXKAallUX CBHHLOBLIE COELHHEHHS » 0,7
HIH apoMaTHYeckMe YIJIeBOLOPOAbI
HE CONEpKAIUHX CBHUHLOBLIX COEfHHE- » 0,6
HHMA HJHM apOMaTHYECKHX YIJIeBOA0pO-
0B
Okpacka 3/1eKTpOpy4HbiM pacneiiendem Oxpacousas Kamepa 0,4—0,5

DnekTpocTaTHYECKa® OKpacKa JaKoKpa-

COYHLIMH MaTepPHaNaMH:
coneprKallliMH KCHION » 0,8
HE CONEepKAaLlHMH KCHJIOM » 0,6

Mecro  ycTaHOBKH OTCOCEZ OMPENEARETCA RPEKAE BCEPO YCACBNAMH TeXHO-
JIOTHYECKOro npouecca. MecrHeli 0TCOC HEOOGXOAHMO MAKCHMAJLHO NPHGAHIHTD
K HCTOYHHKY ras30-, TenJo- HAH NbijeBHAeNCHRD (3a HCKMOYEHHEM TeX cayyaes,
Koraa pernaMeHTHpYIOTCA TeMmneparypa mnpoleccd, NOABHXHOCT: _ BO3RAYXa,
$paKUHOHNLIA COCTAB NBIAH, KOHUEHTPAUHS BPeAHNX rasos H Ap.). JJA MOBH-
wehust 3QQEKTHBHOCTH OTCOCA CJeAyeT OrPAHAWHTL 30HY NOATEKAHHA BO3AYXA
K BCacwBalolleMy OTBEPCTHIO, NpeAyCMAaTpHBas BOKPYr Hero crnelHa/bHbe mno-
BEPXHOCTR ((pJaHUM, KO3HDbKH, apTykH, WHPME). MaKcHManbHag UIHPHHA
TAKOA NJAOCKOCTH, MO3BOJIAIOUIAA  DACCYHTATH OTCOC KaK OTBEPCTHE B MJOCKOR
CTeHKe, AAf KpyrabX H KBaJAPaATHHIX OTBEPCTHR paBHa AHAMETPY HJAH MeHbLUeMY
pasmepy NpAMOYroJsHOr® OTBEpPCTHA:

hy » B, "

Tie B — MeHbLKA pasMep NPAMOYrOALHOTD OTBEPCTHS, M.
Ecan scachiBalolsfi natpy6ox secTynaeT A3 CTEeHKH GoJee 4eM HA YeTBepTh
AHaMeTPa NMPH KPYraoM cedehdd HaH 6o 4eM Ha YETBEPTH MeHblleR CcTOPOHE:

288



By TPAMOYTGALHOM CEUCHHE, TC CTeHKE HE OKA3WBACT BAHARHA HE CHOPOCTh
BCACbiBAHHA.

6.2.2, Bhivmouniie 30HTH

M3 BeeX KOHCIPYKTHBHEIX PElUEHHA MECTHBIX OTCOCOB, HCNOJAb3yeMHX npH GopiGe
¢ TERNO- H Ca30BHAENEHHAMH, HaHGOJbUIee pacnpocTpaHeHHe NOAYYHAH BBITAM-
HBE 30HTH, 4TC OGYCJOBACHO APOCTOTOR H3rOTOBNCHHA W MOHTaXa, YA0OCTBOM
B sKcuayaTauwH BmTAKHuE 30HTR MOXHO YCTAHABJAHBATE NPaKTHYECKH Hajx
TeXHOMOTHYecKKs 0GopyaoBanem Beex BHA0B. JIas KpynHOraGapHTHHX HCTOY-
HHKOR refijo- i Fa30BLIACNEHHA PEKOMeHAYIOTCA 30HTH KOMMAaKTHOR M BHTAHY-
Toil (popMu BBICOTOR, npesslltaioluiel BwcoTy paGovel 3oHm (2,0 M), a  TaKXKe
npi yetofiunsofi KOHBEKTHRHOA cTPye (CKOPOCTb HA BHICOTE BCACHBAHHA AOJUKHE
ObiTh GOJblLE NOABHXHOCTH BO3AYXa B MOMEINEHHH: Ux>>v¥n) H AJA TEXHOJOTH-
UeCKHY  NPOUECCOs, CONPOROMKAAIOILHXCH  PYYHWMK  ONEpalMAMH, KOrAa no
YCAOBASAM NPUHIBOACTBA NPHMEHATH MeCTHble OTCOCH APYPHX THNOB HEBOIMOKHU.
BuTamHEE 30HTH MOMHO YCTAHAaBAHBATH KAK NPH MeXaHHYECKOA BeHTHAALMM,
TaK M MPH €CTeCTBEHHON, OAHAKO B OOJBLUIHHCTBE CAyvaes HX 3pPeKTHBNOCTH
NoKa eule HH3K3, YTO OGDBLACHAETCR CJeAYIOLIHMH HEAOCTATKAMH HX KOHCTPYWTHS-
HOFO HCNOJHeHHR H pacyera:

cKopocrs B paGodem cedeHHH 30HTE pasHa MM OaH3Ka K NOABMIKHOCTH
BO34YXd B NOMCLUCHHH;

ne oGocHoBan o6beM BO3AYXE, YAANAEMOr0 Yepe3 30HT. .

O6bem yaa/fgeMOrO BO3AYXa HYepes 30HT ONPEREJAIOT, HCXOUA HI peKOMeH-
aAyemofi ckopoctn B paGouem npoeme (cM. TaGa. 6.1); nocremuan AonKha OHTE
He MEHCC NMOABHMKHOCTH BO3AYXA B NOMEMIEHHH.

30HTH Hap TENNOBbImMK HCTOWHMKAMH, BHTAXHHE 30HTH  peKoMeHayerca
yCTanas/HRaTe Ha ypoBHe, He npeswwanumeM 2d,., (#ax 3B) npu ycrofiunsohi
KOHBEKTHBHOH cTpye H dayxs (HWau 1,58) — npH HeyctroRuuBof,

[loa, ycrofiuMaof NOHMMAIOT TaKyl CTPYIO, OCeBble CHOPOCTH B KOTOpOA
Majsl M OHa NOABep}kena BO3ACACTBHIO NOTOKOB, BO3HHKAIOWIHX MAPH PYYHHX
onepandAx. TIpH AOKAAH3AlHH KOWBEKTHBUMWX CTPYA peKOMEHAYeTCH Ha YposHe
0,0ddsca OT BepXHER NAOCKOCTH KOMuakTiOro Werounnka waw 0,18 or njockecTu

Goubiied dJHi IPSVOYLOABROIO HC104HHKA O0BCCICYHRATE CACLYIOULIHE CKOPOCTH
BCACHIBAIASA
v- 03 M/ HPR PEIMCLLCHEK HCIOYHHKOB B pA0OYeR SOHe H NnpR upotec

Cax 1peOyIoInX pydibhy onvpauuii,

Tabauya 6.2. Pexomendyemsie cKopocTu u 06BeMbl OTCACHIBAEMO20 B8030Yxa
U CKOpOCTU e20 TPAHCROPTUPOBARUSA

OGopynopatse BeHTHAAUHA CxopocTh
TPAHCHOPTHPOBA-
THN BBITAXHOIO ao:nywuuﬂ noToK HHA BO3AYXa,
ycTpoiicTa M/c
Meuwanky * Monuoe ykpeitve  Ckopocte Bosgyxa 0,5—  13—18
1,0 M/c B BEITAXKHBIX OTBEp-
CTHAX
3akpuiThie ** npombisa-BuirakHoe  yeTpoii-Burtsxka 200 M*/4 Ha kax- 15
TeNH CcTBO nbie 24 plofima puaMeTpa

npoMblBaTeNs; NPHTOK K
npomeaTenio 100 m*/u u
NPUTOK AAS  pa3me/leHHs
cmecr 100 m*/u

Llentpudyru *? Orpaxnaesne Ckopocte Bo3ayxa 1,3— 8—I10
1,5 M/c B BHITAXKHBIX OTBEp-
CTHAX
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Tabauya 6.2 (npodoaxcenue)

O6opynoBanue BerThasuHA Cxopoers
TPaHCNOpTHPOBA-
THIN BHTHXHOIO nmnymnhﬂ! noToK HHS Boaﬂ.yxa,
ycTpoficTa M/c
Monotkosbie 3epHoapo-MecTHoe BhTAXKHOeBhHITAXKA C0 cKopocthio  13—18
GHITKH ycrpoiictao 12 M/c B pacueTHOM cede-
HHH, HO He meHnee 85 M%/y
Bu6paunonnse annapa-Bursxnoe ycrpoii-He menee 1370 M®/una | v*  13—18
THI, BCTPAXHBATEJH, CME-CTBO NJIOLLAAH MOBEPXHOCTH
cHTenn **
Korasl H cocyabl Orpaxpetne Ckopocte BoO3myxa 1,0— 8—10
1,25 m/c B pacuerHom ce-
UeHHH
Bpauwatoumnecs ycrpoi- » CxopocTe BO3yXa B BbI- 18
crBa 6apaGaHHOro ALIHY- THXKHBIX OTBEPCTHAX 2 M/c
HOTO H 6OYOHOUYHOTO TH- HaH He menee 1370 m3/u nHa
na 1 m? nnowanu
Ipanyasropsl; Ykpuithe B Buae 6yn-920—2740 m%/u na | Mm® 15
3aKpbiToe 060opynOBaHHE KH OTKPHITOH MJOLLAMH;
npu paGote KOTOpOro 1370—2740 M3/u na 1 m? 18
o6pasyercs Mblib; yna- neieo6pasyiouled nioulagH
KOBOUYHLIE H 3arpy3odHble
MALIHHLL H Ip.
Cpapounoe 06opynosa-Mectuas ursikka 130 mMm ot ayru — 255 m®/u  10—20
HHE 130—255 MM oTr nmyrH —
470 m*/u
200—250 MM or ayri—
720 m3/u
250—300 mMm ot ayrH —
1020 m%/u
Buskka cuuzy  2750—4570 m%/u wa 1 M® 10
NJOWAMH peleTKH
YKpoiTHE 0,5 M/c (B pacuerHom ceue- 10
HHH)
TopHbl 4151 pyyHBIX Ky3-30HThI CKopocTh BO31lyXa B pacuer- 8
HeUHBIX pator HOM ceueHHHM 30HTa | M/c
Buixnonuele Tpy6u as-
TOMAILHH:
B rapaxax Mecrnuift orcoc Hapl70 m*/u Ha 3-mofiMoBHI
OTBEpPCTHEM BLIXJION-ILIJIAHT IJf aBTOMAIUHH C
HOH TpYOH NBHraTeAMH  MOLIHOCTBIO
menee 200 a. c.;
B NPOH3BOJCTBEHHOM To xe 330 m®/u na 4-miofimMOBbI
MOMEeLleHHH rHOKH# WiaaHr 4is TAradel

H @aBTOMALUHH C ABHrarejem
molHocThio Gonee 200 1. ¢.;
760 M®/4 — 15 AU3ENBHBIX
IBHrarene

* Bursamka TpefyeTcA TONBKO NPH 3arpyske H BHrpy3Ke

* ['n6KHe BHTAKHbE TPHCHIOCOG/NEHHS YCTPAKBAIOT BHYTPE npoMbiBaTenell JOHTH AOJKHB OXBATHBATH

BO3MOXKHO GOnbUy0 Naomanb
OcHamaoT KOXKYXOM ¢ OTBepCTHAMH, 3anHMalownMy 50—75% ero naowaan
. BHTHIKHOE yCTPDﬁCTBU C OKHAMH Y Kaxjoro cMecHTess
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Puc. 6.9. KoHCTpYKTHBHBE pa3Mephl BHTAXHHX 30HTOB:
a — NPAMOYroAbHEIR 30HT; 6 — Kpyramf 3onT

q.i £

v=0,2 M/c—nNpH ycTaHOBKe HCTOYHHKa B paloded 30He MW NMpPH npoueccax,
He TpeGYIOLIHX PYYHBIX onepauuf;

v=0,1 M/c— nps pa3amelleHHH Ha' NOJAY KPYNHOraGapHTHOrO HCTOYHHKA BHI-
coToifi, npepHilaiolieli paGouyl 30HY.

IlpH sToM HauGogee palHOHAJLHBI 30HTH CO CJEAYIOLUHMH pasMepaMH: Hajg
KPYIJILIMH HCTOUHHKamH R=12r;

HAZ NpAMOYFOJbLHHIMH MCTOYHHKAMH CJedyeT NPHMEHATb 30HTH APAMOYFOJb-
Holl ¢opmu (pue. 6.9) co cropowamu A=a+0,24/ u B=12b. Ilon KOMNaKTHHIM
cjeAyeT NOHHMAaTb HCTOYHHK, HMEIOIIJ.HP'! B NJage Kpyraymw, KBaApATHYIO HJIH
NpAMOYro/ibhylo GopMy ¢ COOTHOWEHHCM CTopoH a: b<2,0. Pasmepn 30HTa B
ofllieM cayyae C Y4YeTOM NOABHKHOCTH BO34yXa H TeMNepaTypn NOMELIEHHA
caeayeT onpeaesdTh H3 COOTHOWeHHA A=a-+2x; B=b+2x;

ty (0, 1dskp)®/®

rae cp — TeMJIOeMKOCTb ra3oBoil cMecH HapymHoR cpeab, kJx/(M%:-K); pr —
NJIOTHOCT, T'a30BOA CMECH Hapy)XHOR cpeab, Kr/M¥ Q — KOAHuecTBO  TemJa,
NOCTynalouiero 0T TemJoBoro HcrounHka, Br. Jlas npAMOYrofbHoro HCTOYHHKA
(HeKoMnakTHOro) BMecTO dpxs NOACTABAAIOT MeHbIIHA ero pasMep. Pacxoa Boa-
AyXa, ypanfieMoro 30HTOM Haj) KOMMAKTHHIM HCTOYHHKOM TeMnja, onpelensioT no
dopmyae; mfy;

x == 0,594 {C,-p;-T""“) (6.39)

F
L= 125 =V Quas, (6.40)
H

rae Fy; Fuy— naollajH COOTBETCTBEHHO 30HTA H HCTOYHHKA Temna, M?% Qu—
KOHBEKTHBHaA COCTaBAAIOLIAA HCTOYHHKA Tenaa, BT; x — paccTosnde oT Harpero
NOBEPXHOCTH A0 BO3AYXONPHEMHOr0 OTBEPCTHA 30HTA, M.

Ipu HeycTofuHBOR KOHBEKTHBHOR CTpye caeayeT obecnedHBaTh PaBHOMEPHYIO
CKOpOCTL BO3AYyXa B ralapHTHOM cedeHHH 30HMTa. IlpH ycTOAYHBOA KOHBEKTHBHOI
CTpye uenecooGpasHo CO3AaBaTh HEPABHOMEPHYI CKOPOCTb, KoTopas onpeacs-
eTcsi oM pACKPWTHA 30HTa, [las oGecneyeHus papHOMepHOA CKOpOCTH B
ra6apuTHOM CedYeHHH BO3AyXONpHEMHHKa (C COOTHOLIEHHEM CKOPOCTH Ha OCH
30HTAa K cpelnel Mo ceyeHHIo Un/up=1—1,1) caeayer mpHMEHNTb 30HTH C MdJbi-
MH yraaMH packpuiTHa: a=60—70° (puc. 6.10).

Heo6xonnmo cTpeMHTbCA K PACAONOKCHHID 30HTA HAA TENJOBHIM HCTOMHHKOM
C MaJbIM YFJAOM HEeCOOCHOCTH KaK HanGonec Uenecoo0pasHOMY B OTHOUIEHHH pac-
Xolaa yaajnfAeMoro BO3AyXa. (s obecneyeHHs HCPABHOMEPHOA CKOPOCTH
raGapHTHOM CEYEHHW  BO3AYXONpheHHHKA (¢ COOTHv."elieM CKOpocTH HA UCH
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Puc. 6.10. 3aBHcHMOCTh OTHOILIEHIH CKOPOCTH RO3-
JAyXa MO OCH 30HTa K cpelHedl ee BeJHYHHe MO
CeYeHHIO OT Yr/a PackphITHA 30HTaA

1

50 00
of, 2pad
S0HTA K CpelHeR CKODOCTR HO CeYeHHI0 Uyfuo=165 u Gonee) cneayeT NMpHMeHATb
30HTH ¢ YraamH pacspias a=90" n Goaee.

TNpu pa3mellleHHH 30HT2 HAA KOMNAKTHHMH HCTOMHHKAMH OKOJIO Orpaxialn-
KX KOHCTpYKUmA (cTeH, neperopogok) Ha BucoTe 0,5doxs, 1,0daxs, 1,0daxs #
2duys (mnn 0,758, 1,68, 2,268 u 3,0B) pacueTHuit pacxon mos3myxa (cM. ra. 5)
MOXHO yMeHBIIMTh cOOTBeTCTBeHHO HA 4; 8; 12 u 16%. Ecan Bepxuuit orcoc
(3ont) ycramosaen B yray Ha Bucote 0,5dsus; 1,0; 1,6 w 2doys uam (0,768; 1,5;
2,25 u 3,0B), To pacxop BosgyXa MOXHO yMeHLUIHTb COOTBeTCTBeHHO Ha 6; 10;
15 u 20%. Pexomeniyemble 00beMbl yAa/fieMOro BO3AyXa 30HTOM Haj ropHoM
npHBeneHH Ha puc. 6.11.

30oHTH-KO3MPLKK, ITH YycrpoficTBa YCTaHABAHBAIOT HAjA BXOAHLIMH OTBep-
CTHAMH nNevefl, CywHa H Apyroro nojgo0Horo oGOpylOBaHHA ANA OTCACHBAHHA
BHIGHBAIOMIHXCA 3308 [IPH 3arpy3Ke H BHIpy3Ke MaTepHaJa.

Ilpu pacuete 30HTa-KO3HpbKa (pasMephl 30HTA H KOJIHYECTBO OTCACHBAEMOro
BO3AyXa) cJeAyeT YUMTHIBATb BHJ TeXHOJIOFHYeCKOTo oGopyaoBanusi. [ast naa-
MEHHLIX meweli M cylHs, paGoTalIiHX HA TBePAOM H.AH Ta3o06pa3sHOM TONJIHBE,
OCHOBHON NpeANOCHIKOM ABJAETCA TO, YTO Neyb (cymnao) paGoraer ¢ u3GbiTou-
HBIM J4BJEHHEM, NMOL BJHAHHEM KOTOpOro ra3 BHOHBaeTcs no Bcell BLICOTE OT-
BePCTHA NEyH,

Pacyer 30HTOB CBOAHTCA K ONpeleJeHHI0 HX Pa3MepoB H OOBEMOB ylanse-
MOt cMecH NMpOAYKTOB ropedus (rasos) H posayXxa. [das onpeaeneHus raGapur-
HbHIX pa3sMepoB 30HTa-KosnipbKa (pHc, 6.12) HeoGXoawmo npexae BCero onpefe-
JHTb KOJKYECTBO Iasop, BHPHBAIONIHXCA Yepe3 NEYHOE OTBEPCTHE H3 NEYH, H
3aHHMaeMyl0 HMH IJollaib NPH BXode B 30HT. BOo n3bexanne upeamepHoro
OKHCJIEHHS MeTanna B neyd (B TJOCKOCTH MOAA) H3OLITOYHOE AaBJjieHHe MOALep-
XKHBalOT paBHHIM Hymo. B arom caywae naBaeHme Ha ypobHe BepxueHd KpOMKH
NIeYHOro KO3HpbKa coCTaBAfieT

p1=h(p/ ~ p:”'), {6.41)
rie h— BbicOoTa paloyero OTBEPCTHA, M; pr' =— NJOTHOCTL ra30BOA CMECH HApYX-

HOM cpell — BO3AYX MOMelieHHS, Kr/M% pr” — MJIOTHOCTh ra3oBOfi CMeCH BHYT-
peHHeR cpedb -— rasoB, BHXOASLUIHX H3 neyn, Krim>.

L3y
5000

4000

3000

2000 1 ] 1 1 1 1 1
4 ] [} 10 2 4 16 a,urly

Puc. 6.11. PexomeHayeMHe 0o06beMH BO3AYXa, YAA/AeMOr0 30HTOM Haj FOPHOM,
B 3aBHCHMOCTH OT KOJIHYECTBA CKHIAeMOra yr/s:

{ = ropw c OQHNM QUHEM; 2~ C ABYMA orasMy 'l
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Puc 6.12 KoHCTPYRTHBIEC ptmes
[ n| = P I0NTA KOILPLED

OIS g
Benuunna cpeAHero W3GLITOUHOrO [IABJACHHA B OTREPCTHH neud Ap=p /2,
Cpeanfin cKOpoCTb BEMIXOA2 COPSYHX Tra3oB H3 NEYH NPH OTKPLITOR ABEple
onpefenseTcd 10 GopMyJe:

vep = & V2erpjo™. 6.42)

rae & — Ko3pPHUHEHT MECTHOrO CONPOTHBJEHHN, NPHHHMAEMBA B COOTBETCTBHH
C JaHHBIMH Ta6J. 6.3 MeCTHHX CONPOTHBACHHA NPH OTBEPCTHAX PAIAMYHLIX THNOH.
llo ckopocTH, pasmMepaM OTBEPCTHS W TEMNepaType B MeYH ONPEALAR! KPATepHi
ApxuMeaa, XapaKTepHIYIOUIHA BHIXOAAULYIO H3 NeUH CTPyw:

gdoxs Tr—Ta
Ar o= S e 6.43
Pen T (6.43)

tRe dayp — AHAMET) PABHOBENHKOrO OTBEPCTHSA,
dove = 4F/IL wuau  2bk/ (b 4 h);

b, h u Il — wHpHHa, BHCOTA W NEpHMETp neuHoro orbepeTHR, M; Tr, Te — a6co-
MOTHHE TeMuepaTypH ra3oB B neYyd W BO3AyXa B nomeuicHHH °K.

[Moa Bo3deiicTBHEM TCPAaBHTAUHOWHLIX CHJA MOTOL BHPHBAOIHXCA H3 NEuH
Tason HCKPHBJIHET(‘H H OCh €ro ﬂEpECCK&eT NAOCKOCTH BROAHOTO OTBEPCTHA 30HTA
Ha pacCTOSHHH, ONpPEAENAeMOM NO hopmynam:

3 ]
m3d® sy
=V Son 130

HJIH

ibr (#/dsia)*
X = dygq V WW’

TAe it —— KCNePHMEHTAbHbIA KO3 hHUKCHT, 3HAaYCHHSA KOTOPOro AJas NpAMOYroib-
HOFO OTBEPCTHS Tedd C cOOTHowleHwem cropoH h/6-=0.5—! MOryT GHTh NPHHATHE
cOOTBETCTBeHHO 5 H 4,2} 4 — KoshhHunenT TYpOY EeHTHOH CTPYKTYPH, TpHHHMAe-
Mot pasabiM 0,1; y -— paccTosiHHe TO BepPTHKAjsh O1 CepellHHbl  3arpy30YHOro
OTBEPCTHA J0 YPOBHA BCACHIBAIOILEr0 OTBEPCTHR 30HTA (RPH paiMelleHHH 30HTa
Ha ypoBHe pepXnefi KpOMKH NEYHORo oTBepcTHA); y=h/2,

Buiier 30HTAa (paccTosiHHE MO TrOPH3OHTaAH OT CTERKK Neusw A0 NPOTHBONO-
JIOKHOR CTEHKH 30HTA) onpelenseTcs no Gopsyse.

= x+d.f2, (6.46)

Tie d— WHPHHA CTPYH HAa PACCTONHHH X OT ee BHXOJA H3 OTBRPCTHA, M; NPX
0,5<< (h/b) <2

(6.45)

de = di s 4 Oddx. (6.47)
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Uinpuny sonta b oBuiyno npuanmaoT Ha 150—200 MM Gofblie WHPHHB MEYHOTO
UTBEPETHA. O6beM rasos, BHXOLALIRX H3 OTBEPCTHA TNeEYH, onpeaeasercd no

dopumyae:
Lo = vcphb. (6.48)

O6bem cMecH ymanseMwx TasoB w3 newH H Bo3fyXa, NOACACHBAEMOrO H3 MOMe-
WeHKA, onpeAesReTca no Gopmyae:

lowoss - oo (5 Ju V72
L= Ly <+ 0.085?;“:-4-0,0014 ’Ti’;:: Ly T {6.49)

TemnepaTypy cMeCH Fra3o08 H BO3yXa, NOJCACHBAEMOro H3 MOMRUICIIA, MOKIO
OTPEAeNHTE H3 BHPAMEHHA:

- Gﬂrﬂ +Gﬂfﬂ
boy == ~G, + =G=_,, = (6.50)

Ynanseman uepea 30HT cMech rasop H BoO3lAyXa MoMer BubpachiBaThCs B aT-
Mochepy CHCTEMaMH C eCTECTBEHHHIM NOGYXK/JeHHeM HJAH BeHTHaATOpamu. [lpu
yAaJieHRH cMecH rasoB H BO3AYXa CHCTEMAMH C ecTeCTBEHHHIM TOOYKueHHeM
TeMnepaTypa He AoJXHa npesbimars 300°C, a mpH yaaJeHHH BEHTHAATOPAMH
Gea BoAsHOrO oxnaxjaeHus — ne Bume 80 °C.

O6neM mofcachiBagMoro Mok 30HT BO3AyXa, M¥/4:

Ly, = 36006, (0,62h, -+ 0,056) V/2gAp/pr. o, (6.51)

Fle pr.o— MAOTHOCTH TA30B, NPOPHBAIIUIHXCA uepe3 OTKPHTOE OTBEpCTHE Hapy-
®y. Konuvecvso ra3oB, MpOPHBAIOMHXCH 4epes OTKpbIToe OTBEPCTHe, OnNpeaens-

erca me Gopuyne, xrfc:
G, = 0,62f, V' 2¢Apo;, o, (6.52)

rae fo — Na0MiaAbL 3arPY3CYHOro OTBEPCTHSA, M2,
O/HYecTBO MOACACHBAEMOr0 BO3AYyXa, Kr/c:

Gy = Lupr. (6.53)
O6bem cmeck:
GG _ _Gou (6.54)
Pr, ou Pr, o

TAe pr~— MAOTHOCTL ra3oBOfi cMech HapyXKHOA cpendl, KrfMS; pp.cm — MJIOTHOCTD
ras’oBofi cMecH, cocTofilliei M3 rasos, NpOPHBAIOMIKXCA 9epe3 OTKPHTOe OTBEpCTHE
HApyXy, H rasop napyxHoh cpeaw, Kr/md.

B 3geKTpHUecKHX meyaX cOMPOTHBJCHHA NpPH OTKPHBAHHH OTBEPCTHA 4epesd
ero HHMHII YaCTh BO3AYX BXOAHT B nedb, @ Yepe3 BepXHIOW BHOHBAGTCA Ha-
Pyxy. [MosToMy peKoMeHAYIOTCS cJedyllliie pasmepbi 30HTa-KO3bIPbKA, pacno-
J1araemMoro OKOJI0 3arpysoyHHX OTBepcTHA newedd W cyllusn,  oGorpeBaeMuX
3/eKTPHUECTROM:

BHJeT (AJHHA) 30HMTA, MM!:

= (1,2—=1,25)H; (6.66)

HWHPHHA 30HTA, MM:
b =B + 200, (6.56)

rae H w B — COOTBETCTBEHHO BHCOTH W WHPHHA 38rpy30UHOTO OTBEPCTHR, MM.
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Pue, 6.13. Homorpamma ann onpeaenenns ofbeMa YAAnAeMOro BO3AYyXa OT 30HTA-
KO3hbIpbKa Haj 3arpy30YHHIMH OTBEPCTHAMH NHedeH M CYIIHA

O6bem Boanyxa L, BHOMBAEGMOrO M3 3arpy304HOrO OTBEPCTHA  3JeKTponeued,
MOXKHO pacCYHTHIBATL No dopmynam, m%[u:

L = BL'IH,; (6.57)
Va  n
L' = T700H%% = (n—1); 6.58
1+Vn Tl e
ne= To/Ty m p./pr, (6.59)

tae T u Ty — aGconoTHue TEMNepaTypH COOTBETCTBEHHO BHOHBAIOWMXCH rasos
M Bo3nyxa nomemeHHs, K; pr H ps — NJIOTHOCTb COOTBETCTBEHHO BHIGHBAIOMHXCA
rasoB H BO3AYXa NOMeLUeHHS, xrfu’. Haa pacyeta BeAHURHHI L' MOXHO no.b3o-
BaThCH HoMorpammo#t (puc. 6.13).

3onrH co BcraBkamd, BceTaskn cayxar AAA NoBHUEHHA  3ddeKTHBHOCTH
padoTh mecTHHX oTcocoB. OHH MOTYT GHTh TIyXHMH, TOTAA YBe/HYHBAETCA CKO-
POCTh B KOJBLUEBOM CedYeHHH 30HTE, JHGO KOHHYECKHMH, Toraa G6ogee NOJHO
HCMOJ/Ib3YeTCA HEPrHA BOCXOAALLHX NMOTOKOB TEMJOBOrO HCTOYHHKA.

MpepycmaTpHBas 30HTH ¢ FJAYXHMH BCTABKaMH, NPeABAPHTENBHO  CJGXyeT
BHIOJHHTD pacyeT ¢ TeM, YTOOH 060cHOBaTh HX Heaec006pasHocTh (CM. ra. B).

Hnxe npABeseHn ABE KOHCTPYKLUHH 30HTOB ¢ KOHHYECKHMH BCTAaBKAMH (pHC.
6.14, 2 a 6).
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Pue, 6.14, 30nt co scTaBKoR aByx THIOB (2 H 6)

Buyrpn Kopnyca sonTa nepsoro Tena (puc. 6.14, @) pacnosoxen Koubilesod
yeryn. KoHHueckas BCTaBKa ofecnedHBaeT  HepaBHOMEPHOCTb  BCACHBAHHA,
COOTBETCTBYIOULYI0 HEPaBHOMEPHOCTH TNPOQHAA CKOpocTed mnoOATeKawlled CTPYH.
Ipr sroM BcachBamHe NPOHCXOAHT NPEHMYUIECTBEHHO MO UEHTPY CTPYH, HTO
Be/IHIHBAET €e¢ YCTOAYHBOCTE MO OTHOLIGHHIO K HEOPraHH30BaHHBIM NOTOKaM.
lv(mnenoﬁ ycTYn nosposfieT mpr J060M yrje pacKpHTHA 30HTAa ROCTHYS 3b-
(eKTRBHOrO BCacHBAHHA NPAKTHYECKH MO BCed ero MJuollalH, BHXpeBbie Xe 30HbI
pasmemaloTcs B caMHX ycrynaXx. CooTHOWieHHe PasMepoB 30HTE ZAOJKHO GHTh
caeayiomum (cm. pac. 6.14,4):

Ry = (0,8 — 0,85)R; Ry = (0,55 — 0,6) R; Ry = 0,7Rs;
h=(1,2—14)(R—Ry).

Buiraxuofi sontr CHOT (eTopoRt THN) HanGoJee Le/ecooGpPasHO YCTaHaBAHBATHL
Ha MepexoHOM H OCHOBHOM yuacTKax TemuoBofi ctpyH. Slipo cTpyw nox aeficTsH-
eM TellJOBOro MOTOKa [0CTynaeT B lpaﬁoqee ceyeHHe OGpaTHOTO KOHyca H 3aXBa-
THBaeTcsi paGoyHm cedeHwem [—/, T. €. BepliHnofi oOpaTHoro KOHYyca, a
ocTaBUIascs 9acTb CTPYH, OMHBEIOIMAA HapyXHHE CTeHKH 3TOro KOHYyca, HaJH-
naeT Ha HHX H No& BO3AeAcTBHEM KOHBEKTHBHOIO Tem.na 4epe3 cedeHue [/—II
H KoJbllepoit 3asop cedenHs [I[—I!] ynansercsi B CHCTeMy BEHTHJAUHH (pHC.
6.14, 6). TaGapuTHeie paaMepH BHITAXHOIO 30HTa CJCAYyIOLIHe:

naowaas padouero cevenus [—I obpatHoro konyca F;-;>0,6 Fy, roe Fy —
N0WAAL HCTOYHHKA;

NAOWEnb ceYeHRA KOJbLEeBOro 3asopa Fryj—ryr:

0,2Fy < Fii—n < 0,6Fy;

niomans cedeHns Kopnyca 3oHTa Frr—pp<l,2Fy;

BHCOTa oBpaTHOro konyca h,=<<0,8D.

Ilnpuna KoablleBoro 3asopa 8 ompefeasieTcsi M3 COOTHOWEHHS MPHHSTOrO
3a30p8 K BHCOTH SarAyGJEHWA OCHOBAHHA OGPATHOTO KOHYca B KOPMYC 3OHTA:

hy=<<40.

6.2.3. Boirsrble wkadbl

Bataxuble mMKaQH NPHMEHAKT TOTA8, KOTAA HMEETCH BOIMOMHOCTh NMPAKTHYECKH
NOJIHOCTBI0 H30/HPOBATH HCTOMHMK BPEIHHX BHieJeHHA. PasniHdaior BHTAKHBE
wraphl C BepXHHM, HHIKHHM M KOMOHHHpOBaHWHBIM yAajieHnneMm soaayxa. Llkadmnt
C BEPXHHM OTBOAOM BO3AYXA NMPHMEHAIOT AAA YAAJCHHA TENia W JerKHX TA30B,
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Pac, 6.15, Cxemn BO3MOMKHBA 1 paByTS
lIHOHHBIX A4BJACHHHE B BLITAXKHOM 1WIK4
¢y NpH HaJAHYHH B HEM TEMJIOBOrO M
TOYHHKA®

@ <= HElOCTATOYHQE [rPaBuTdUHOHHOE ARki
e, 0O — HOPMaAbHOe TPABHTIUHOHHOE L2
AZHHe

wWhadu ¢ KCMOHHHPOBAUHBIM Y 1&18HH
€M BO3AYXa — AAA  NbIEH, TAMEANX
rasoB W Tenqosugeacunn B ukagax
¢ KOMOHHHPOBAIKLIM YAAJEHHEM 13308
{3 BepxXHeH H HHIKHCR JOU} H3 HHX
liefi 3oHm yaaasor ot ffy no 2y ob
riero 0o0beMa  BO3AyXa,  OTBOAMMOLY
WCpC3 BBITSKHON wKAd, B 330HCHMO-
(TH OT XAPAKRTCPA BHJICASIOMHXCH DPe/ilbiX HEUlecTs

Hpeasapuienpkiblit pacxold noiiyxa L, w4, yagjasemoio w1 wKa@a b o¥yT
C170E B HeM TeNAOBBIACACHHE, UOPeAcanioT, HEXOAS M3 CKOPOCTH BO3AYXa B €10
polGotiem npoeme CKOPOCLK BCachiBalHA MoOry: koseGaines 01 03—05 po 1,50—
2,5 mfe. [Lag npeaorpatilenits BOIMOXNOIO BBHOC3 BPCARHX BOUIECTR HI YKpH-
THA PCKOMCHAYCTCSl OTBEPCTHA B lem oOpMAnTL B BHAL narpyOxos o6TeKacmul
opmil AJIHHOA e menee 100 mm 3akpyraenibic KPOMKH HCKJIOYEKOT BHXpeohpd-
30BauAe W A00ABOYHYIC 1YPOYAHIENHIO ROTOKOB RO3AYXa, BXOISHIEFO H Yhpoi-
THC. ‘

B aaGoparopublX XHMHUECKHX MWKaQax  npeAyCMarpHBael, KaK NpaBnio,
KOMOWNHpODANHOr  yaascke Bosayxa PacXod Bosayra  H3  fakHX  lkados
ONPCACASIO] C YUICTOM NOJHOCTHI) OTRPLITOIQ paGosero npoema B ToM caywae,
KOraa pasMep pa(’mqmu npoeMa yoranobBHib HePHOIMORHO, pacxcm oTcacblBaemoro
JOAYNE NPHIHMAIOT, HCXOAA Hi cacaylofinx aaunbix. 1000 w3y na | o mupa-
it paGouere npoemMa npu patoic  ( BLUECTBAMHE 3-r0 K 4-r0 KA2CCOR ONACHOCIH
w 2000 m3/4-— npu paGote ¢ RenlecTramu l-ro B 2-10 KJaCCOR OMACHOCTH.

Tpu NPOCKTHPOBAHMM YKPBITHA 48t nblasiilero oGOPYAUBAHHR, OKPACOMAbIL
H ApOOEMCTHBIX haMep H APYTHA aHAJIOPHYHBIX YCTPOHCTB BHYTPH YKDHTHS HJIH
KaMepsl CO3/12I0T Da3pCKEHHEe, KOTopoe NpensTCTBYET NOCTYM/CHHIC BO3AyXa 8
0ex H3 YKPBITHA 4epe3 ero HEMJOTHOCTH H OTKPBITHe paGoune oTBepcTud. Pac-
4eTHAA CKOPOCTb BCACHIBAHMS BO3JAYXA B YKpHITHE, M/C:

v - V2ghpitp. (6.60)

rae Ap— pa3spexenue BUYTPH YKDuTHR, Kr/M% g — ycKopenne CBOOOAHOUrC mna-
nenus; & — KospdHumenT MCCTHOTO CONPUTHBJIEHHN OTBCPCTHA M wlededt; p—
HJOTHOCTE BO3AYX8, Kr/m3.

Ha puc. 615 npeactasiednl (xempl BO3MOKHHX TPaBATALHONHLIX IaBJEHHIH
" BLITSKHOM IIKa(hy DPH HAUHYHH B HEM 1eNJIOBOTO HCTOMMAKA, PasHocts njor-
HOCTel BO3AYX2 BUYTPH YKPBITHS H BHC €10 NPHBOAKT K 10MY, 4TC 4Yeped BepX-
%3010 4acrh NpoemMa 3arpn MICHHBIA BO3AYX BBIXOAHT B NOMelleHHe, & Hepe3l HHK-
MHOK ero HaCih B YKPBITHC NOCTYNACT MHCTHIA BO3AYX M3 nometmenus. [ pasura-
(LHOHHOE AaBJielHe OYyACT MAKCHMAJALHBIM Y BCPXHeH KpOMKH pabouelo npoema.
Ipu orcoce HA 3TOM yyacTKe AOJKHO CO3/ABATHCS OAHHAKOBOE DaipeseHHe,
4TO MO3BOJHT NPELOTBPATHTL NPOHHKHOBEHHe BPeAHbIX BbIAeJCHHA B NOMEIIEHKE,
Tawum 0OPaIOM, ycaoBHe GJArONPHATHOTO YJABJAHBAHHA (QUPMyJHPYETCR B BHAC
4HCHCTBA  AHHAMHYECKHX JAaBJCHHI pa3sHOHANpPABJCHHHX NOTOKOB HA BepxHei
KpoMke npoema.

el = [lrU':h; fﬁﬁl)

VU gn 6. P - NJOTHOCTL TA30BOA CMECH B YKPBITHH i napy nofl cpeih (Home-
LAY, KF/M% Unrp; Un — CKOPOCTH CPABHTAUHOHHOIO ABHwCHMS o BCACHBANHA
uz Bepxuell KpoMke mpoema BHITSKHOIO Wwkada, /c
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Puc. 6.16. Cxema GoKoBOro oTcoca .

Mcxons #3 manHofl NpeANnOCHLIKH, peKOMCHAyeMbldl npeARapHTENbHBIA oGbeM
yA4AAEMOT0 BO3AYXa Wepe3 BHTAKNOM WKad cocraBut, M3/C:

L = 0,034 (1 — -;i) vV Fhg, (6.62)

rie F-—nnowans padoyero npoema, M2, h-— peicoTa paGodero npoema, M;
Q — TeNnJAONPOM3BOAHTEALHOCTL HCTOYHWKA, BT, @ —raybuua paGouero upoe-
Ma, M.

6.2.4. BokoBbie orcochl

Bokosble OTCOCH NPHMEHRIOT B TeX CAYYasX, KOrAa no KOHCTPYKTHRHBIM ¢000-
paXKeHHAM COOCHBI OTCOC HEJb3S PACTOJOXKHTL AOCTATOMHO GJH3KO HAL HCTOY-
HHKOM, a TakXxe Korjpa HeoOX0AHMO OTKAOHATL NOAHHMAIOULIYIOCA HAAd HCTOYHH-
KOM CTPYIO Tak, 4ToGbl BpeiHble BLACACHHA He NONaAand B 30HY JAbiXaliHda pa-
6otalowero (puc. 6.16).

PexoMenaauuit no ofbeMy yAansieMoOro BO3AYXa OOKOBbIMH 0OTCOCamu (3a
HCKJIOUeHHeM OOPTOBHX OTCOCOB) O4YEHb Majo, OCofeHHO AJsi XOJIOAHKWIX TeX-
HOJIOTHUECKHX NPOUEccoB, yTO OGbACHAETCA GOJIBWOA NPOTAKEHHOCTHIO HCTOYHHKA
rasoBbeNleHHft W 3MAYHTENAbHLIM DACCTOAHACM OT Hero A0 orcoca. [las mpuGH-
3NTENLHOrQ onpeAenenns ofbema BO3AYXa, yAaJAAGMOro 4cpe3 OTBEPCTHC OTCa-
CHBAMOUEro NAaTpy6Ka NpH YCAOBHH MOAACPIKAHHA MHHHMAJABHOA pacueTHOl
CKOPOCTH B 30He BbljeseHHs BpeaHocTell (cornacHo AMmepHKaHCKOMY cnpasounoMy
PYKOBOACTBY M0 OTONJAEHHIO, BEHTHASIHH H KOHAHUHOMHDOBANHIO BO3AyXa),
MOXHO BOCTIOJNb30OBATLCA YPABHEHHEM!:

L = v,(10x2 + A), (6.63)

rae L — oTcacwiBaemuii o6beM BO3AYyXa, M3/MHN; U, — CKOPOCTb BO3AYyXa Ha
PACCTORMHH X, M, OT OTBePCTHS OTCAChIBaiollero matpybKa 10 TOYKH, Jexauledt
HAa JHHHA, MPOXOAsAileR uepes NeHTp pacTpyba orcocad, M/MHH; A — njomans
OTKPHTOr0 OTBEpPCTHS OTCOCA, M2

B taGa. 64 npuBeACHH HEKO10pbie AAHHLIC O KOJIMYECTBE OTCACHBAEMOIO
BO3AYXa NPH XOJOAHMX TEXHOJOrHYECKHX ApOUeccaX W BHITHXHBIX ycTpoficTsax,
yCTaHaBqHBaeMbX Ha HEKOTOPOM PACCTONHMH OT mecta ofpasoBanus BpepHo-
ctefl.

Weab. BeachiBaiinee 0TBEPCTHE HEPEAKO OQOPMARIOT B BHAE wel B GOKO-
BOf CTEHKe BHLITAXHOMO RO3AYX0BOAZ, IHOeKTHANOLTL YAABAUBAUMA  BPEAUWK
BEllleCTH 38BHCHT OT PABHOMEPHOCTH HX BCACHBAHHA N0 Aauve wean. [laa
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Tabauya 6.4. O6nen orcacosaemozo soadyxa, M/ (4 - &%)

Paccronuue x, MM Ghanuenoe uaw Gechaauuepoe sHTAMHOE lMpamoyronbHoe BHTAMHOR OTBEPCTHE,
YCTPOACTBO, YCTAHAB/IHBAEMOR NapannesbHd  PACTOAOMEHHOE MepNeHAHKYARPHO K
NOBEPXHOCTH, C KOTOPOA BHAEASIOTCH BpeAHHE MOBEPXHOCTYM, ¢ KOTOPOA BHAEAROTCA

BellecTea BpeauLe BelecTesa
50 42—127 42—85
100 85—170 85—127
150 170—340 127—255
200 340—680 255—510
250 510—1020 340—680
300 680—1360 510—1020
380 1020—2040 680—1360
460 1530—2550 ° 1020—1530
530 2040—3060 1190—1700
610 2550—3740 1360—2040
760 4250—5850 2040—3060
916 5100—7650 2550—3740
1070 6800—10 200 3400—5100
1220 8500—11 900 4250—5950

Tabauya 6.5. Pacxod so3dyxa L 8 3asucumoctu OT 8biCOTbL
PacnpocTPanenus 8PedHbLY BEU4ECTS, WUPUNLL 3epKasa Bannet B u suda orcoca, m3[u

Orcoc Buicota pacmpo- B,
CTPaHeHHA Bpen-
nocredl, MM 500 600 700 800 900 1000 1100
OO6bIuHEE  0XHOCTOPOH- 40 730 1000 1300 — — — —
HH# 80 530 800 1000 — — — =
160 400 600 800 — — — —-
OO6uyHLfl  ABYXCTOPOH- 40 375 450 525 600 675 750 825
Huii 80 285 350 400 455 520 575 680
160 220 260 300 350 380 430 480
OnpoKuHYTHIH OAHOCTO- 40 680 900 1100 — — — @ —
POHHHH 80 500 700 900 — - — —
160 400 530 690 — — — —
ONpoKHHYTBIA ABYXCTO- 40 400 490 575 670 750 900 940
POHHH# 80 300 375 455 540 600 680 750
160 240 300 350 410 470 520 580

KaHaJi0B MOCTOAHHOTO MONEepeyHoro ceyeHHs ¢ 1llebio NOCTOAHHOA BBICOTHI AOCTA-
TOYHO PABHOMEpPHble CKOPOCTH BCACLIBANKA AOCTHrawTCd npH

F=J/F =03, (6.64)

rae [ — naomaaw wenn, M%; F— naiotnaap kawana, m

3aBHCHMOCTL CTeneHH HepaBHOMEPHOCTH BCACHIBAHHA € OT 3HAYeHHSA Ef nan
KaHaJa NOCTORHHOINO CEeYEHHA CPaBHHTE;bHO HeGoablof aAanHb A/<C0,2 npen-
crapnedHa Ha puc. 6.17 (E — xkospduiueHT MeCTHOrO CONPOTHBJEHHA IllesH, pas-
HER npuMepHo 0,7; A — Ko3ddHUHEeHT KHHEMATHYECKOA BASKOCTH  BO3AYXa;
[ — nnHHA wesH, M).

Pannomepﬂoe BCachiBatue N0 AJHHe IedH MOXKET GuiTh AOCTHTHYTO TNpR
COOTBETCTBYIOILEM H3MEGHEHHH BHCOTH mesd. fIpH onpeneqeHnn nepemenHoR BH-
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Pue, 6.17. CreneHp HepaBHOMEPHOCTH
BCACHBAHHA RBO3AYUIROrO MOTOKA JAA
KaHaJia TIOCTOAHHOTO CedeHHs 14

A

1,2
Piic. 6.18. OnpeaeacHite nepemMeHHON Bbi- 10
COTH BCACHIBAIOMWIEH LIeAH "0 02 0% 06 08 At

COTW BCACHIBAIOWeH INEJH PEKOMEHAYeTCsl NO.Jb30BATbCA AAHHBIMH, MPEeACTaBJeH-
HbBIMH Ha pHC. 6,18.
Ha rpaduke nokasaHa 38BHCHMOCTb!

Ux 4 vy
e _ofX, o) 6.65
- o3 2) (6.65)

TA¢c vy — CKOPOCTh B WIeJH Ha PACCTOAHHH x, M/C; Up— CKOPOCTb B IIEJH NpH
x=0, mfc; | — ANHHA WeJH, M; U; — CKOPOCTH B Kauaue, M/c.

Ilnupuna -menn Ha pacctoAuud b, onpeleaseTcs H3 YCNOBHA MNOCTOAHCTBA
pacxola no AJHHe wWeaH: vibr=const' Creayer noMHuTb, 4TO C YAaJEHHEM BH-
TAXKHOM WWEAH OT HCTOYHHKA BpeHbIX BEIIECTB BO3pacTaeT pacxojl OTCachBaeMo-
ro Bo3ayxa, Paccroanne MeXAYy NJO0CKOCTbIO BCACLIBAHHA H HCTOYHHKOM IIpH
BBIHYKACHHOM JABHXEHHH BO3AYUIHOTO TMOTOKAa DCKOMEHAYETCA NpPHHHMATh MeHee
IIHPHHBL HCTOYHHKA BbiTﬂHyTOfl (pO[JMH HJAH IIHPHHH KOMNAKTHOrO HCTOYHHKA:
by<<b. JinuHy BO31YXONPHEMHOTO OTBEPCTHS DPEKOMEHAYETCS NMPHHHMATb paBHOfM
AJHHe HCTOUMHKA MJM Gojbllie ee: AZ>a. BHCOTY BO3NYXONPHEMHOTO OTBEPCTHA
caenyer npa Amath: B>=0,125L '

6.2.5. boprombie orcoch

BopToBee OTCOCH WIHPOKO TIPHMEHSIOT B rajlbBAHKYECKHX H TPABHJALHHX 1lexax.
Pasanyaor orcocel OObYHBIE H OnpokHuyTtsle (puc. 6.19). Boptopbie orTcockt
pacnoaaraloT ¢ oJHOf CTOpPOHB BaHH (OAHOGOPTOBHE) MAH C ABYX ee CTOPOH
(asyxGopTopeie oTcochl). [IpH opraHM3auHH GOPTOBBIX OTCOCOB  CAEAYET YUHM-
THIBATb CJAEAYIOIIHE PeKOMEHAAUHH:

Tpede bHasA IWHPHHA BaHHB AN OAHOGOPTOBHIX OTCOCOB AOJKHA ObiTh He
Goaee 07 wm;

ABYXGOpTOBbIE OTCOCH [eaeco00pasHO NMPHMEHSATL AJds BAHH, eCJAH 3arpymae-
Mble Kpyndwe AETAAH MOTYT Hapyulate pa6ory OAHOGOPTOBOrO 0TCOCa;

BaHHB ~ OCOGEHHO BpelHBIMH BBIleNeHHAME caeayeT cHaGXaTth AByXGOpTO-
BBIMH OTCOCawH, KoTopele B GoJibllleli cTeneHH, yem OXHOGOPTOBHE OTCOCH, Mpe-
HATCTBYIOT PacipOCTPAHEHHIO B TIOMEILEHHH BPEAHBIX BelNECTH;

He perOvEHAyeTCA YCTPaHBaTn» GOPTOBHE OTCOCH Y BaHH, H3 KOTOPHIX Mpo-
HCXOAHT 34aTHTesbHOE HCTapeHHe BpPEAHBIX BeUIECTB, BHI3BanHOe OoapmoR nop-
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Puc. 6.19. CxeMa OnOpoKHHYTOTO GOPTOBOCO
oTcoca i

BHXHOCTBIO BO3AYXa HAJA NOBEPXHOCILIO HC-
napeHHs; B TAKHX CJAYYasAX HeAb3A YCIpaH-
BaTh GOPTOBbIE OTCOCH CO CAYROM, MPH KOTO-
PHX NOABHXHOCTBG BO3AYXa HAA BAHHOR 0CO-
GCHHO ROapacTaer,

He peKoMeHAyeTcs yCTpaHBarh (OPTOBbIe
0TCOCH CO CAYBOM OKOJI0 BaHHB C OCOOEHHO
BPeMHBIMH  BbIAEJAEHHAMH,  HAMPHMED OKOJO
ApoMHpOBOUNBIX BaHH. Takwe Bann cacaycr cHaGiKaTe GOPTOPLIMK OTCOCAMH
0ea ¢ayBa MJAH YCTPAWBATL HAJl HHMH YAPHTHH B BHAC KPLUOECK HJAH KOXYXO0B,
Heaeconfipainn APHMCICHEC NAZBAKNIMY. HA NOBCPAIOCTR BANH NORPLITHH B BHIC
panpBIHoro poAa ICrkH\ IWApHKOB (NOAUITHICHZ W AD.);

OTCOC CO CAYBOM HC peKoMenayercs YCTpaHBATH H TOrda, KOoria BOJMOKHO
nospeskicuiic qianeaa cAyBa 3arpyKaeMbiMH B BaHIy JeTanfAMH;

yrofisl ue uapywuts paGoty GOPTOBLIX OTCOCOB (BCJACACTBHC NOABHXKHOCTH
BO3AYXd B (OMEIEIHH), BAHIW C OTCOCAMH PEKOMEHAYCTCH YCTAHABJAHBATH B
TAKHX MECTaX, FAlc HCT CKBO3HAKOB H HITEIICHBHBIX KOHBEKTHBHLIX TOKOB.

Koauuectso wosnyxa, yaansemora yepes GoprtoBo# orcoc L, M3%/u, 3aBHCHT
OT ero Buia H pa3MepoB, TOKCHYHOCTH H MHTEHCHBHOCTH BPEAHHX HbIACMSAWOLIHX-
CAl BeLLeCTs, TCMNEPaTyphl pacTBopa W or Apyrux ¢akrtopos. [lo Meroanke, npea-
aoxeunodh M, M. BapauoBbiM, KOaAYeCcTBO BO3AYyXa, YAAJAACMOr0 OT ranbBaHH-
YCCKHX Banil, onpeacant fes no opmyde:

L=aV M lkgky, (6.66)

TA¢ @ — pacXof BO3AYyXd, OTHECCHHBIA K | M AJHHL BaHHB, 3aBHCAWMI OT TOK-
CHYHOCTH BPCANLIX BBIACJACHHA H ONpeAENHCMBIH  BBICOTOH  P# NMPOCTPRHeHHS
BPCAHLIX BBIACJCHHNA, WHPHHOA 3cpKaaa Banmki B w Bumom orcoca (rada. 6.5);
A!-‘-Ipwlg,-*ﬂ.iﬁblrollﬂaﬂ TCMIICPATYpa pACTBOPA B DaHHe, PHHHEMAETCH  HE
ke 10°C; {n — memnepatypa pacrsopa, °C; {), » — TeMnepaTtypa Bosay\a pa6o-
ycl Jonu, °C; [— MaMna Banin, My kg -— NoNpasounuii Koshdruscur na ray-
GHHY ypoBus pacrsopa s vanuc H; &, -— nonpasounnit Koapdunuest, yunTHBa0-
UHA CKOPOCTh ABHIKCIHS BO3AYXa B NOMELIEHHH.

Jaa o6biynoro oaHoGoptoBoio orcoca ku=1,12—0,0015H;

Aas o6bl4HOro AByxGoproporo otcoca npu H=80 MM kx=1 n npu H>80 mm

B\# B
g [ =t s .
kyy ~=0,0!a(1l) — 0,305 I 2,6;

AJA ONPORKIYTHX 0TCOCOB ky=1,2—0,0025H.

Jlasi rasbpayHYeckKux TPABHABULIX IeX0B, OTHOCHLWHXCH K NOMElCHHAM C
HedHaYHTEeABIBIMH  TCIJOHIOWTRAMHE K KaTCropHCH paGoT  cpeanedl  1RAeCTH,
CKOpOCTh ABHMCHMSL BOJAYXa B paloucii JOHC MOMKCT Gbilb MNPHHATa pPABHOR
0,4—0,5 wm/c, Toraa 3auagcuue KO3QEGHIKCUTA £, ONPLARAHIOT NO CACAYIOLIHM
JABHCHMOCTSIM?

s ognobopToRoro oGeIMHOIO # ONPOKHIYTOrD OTCOCOB

ky = h%0T(1 — h02Af-10-%); (6.67)
Ans 0OLIYHOTO ABYX()ODTOBO['O oTcoca
Ath%2 (1 - h0.35A¢.1073)
kg =
Al — 10 In (80/H)
Ans ONPOKHHYTOrG ABYXGopToBOrO 0Tcoca
b = RYA (1 = RO25AE.10=2),
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Tabauya 6.6. Koauwecteo ydaanemozo 803dyxa

047 HOPMAAUIOBAHNGLX BANH, M [4 >
Paamep Baun B niane, mm  Bes nepemysku, C nepeayskoft Pacxon Boaayxa
asyxGoprosni orcoc Ha nepeaysky,
asyxtopropni onnoboptoBuit m?/q
orcoc orcoc
500X 1100 420 = 335 30
500 1500 580 —_ 455 45
600X 1100 540 — 470 40
600 1500 740 — 640 50
600X 2200 1100 == 940 75
700X 1100 660 — 615 45
700X 1500 910 — 840 60
700 2200 1350 — 1230 90
10003 1500 1450 1090 1540 90
1000< 2200 2180 1600 2260 130
1200 1100 1320 1080 1530 80
1200 1500 1860 1475 2090 105
1200x 2200 2760 2155 3060 155

Tabauya 6.7. Koagppuyuent R ,,, yuureis@rouuii paswocre
TeMneparyp pacTeopa u 8030yxa 8 noMeujerul

Pasuocts Bes nepenyexks C nepefyskoft Paskocts Be3 nepenysku C nepenyBxok
TeMneparyp Temneparyp
pacteopa pacTeopa H
Bo3nyxa, °C Bo3nyxa, °C
1,00 1,00 50 1,79 1,15

10 1,16 1,03 60 1,94 1,18

20 1,31 1,06 70 2,10 1.21

30 1,47 1,09 80 2,26 1,24

40 1,63 1,12

Tabauya 6.8. Koagppuyuent k,, yuursisarowyuid nodguscHocTs 8030yxa 8 noMewjerul

Pasnocts vy=02m/cHh M va=04 M/fcuh Up=06mfcuh u
temneparyp, °C

0,08 D12 0,2 0,08 012 0,2 0,08 0,12 0,2

10 1,8 1,95 2,15 226 240 26 265 27 2,85
20 1,6 1,7 1,8 1,95 2,06 22 2,2 226 24
30 145 155 1,66 L7 1,8 1,9 1,95 2,0 2,1
40 1,35 1.4 1,45 1,56 1,6 1,7 L7 1,8 1,9
50 1,28 133 140 147 152 L6 1,66 1,7 1,8

100 1,2 1,25 1,30 1,38 142 1,48 1,63 1,57 1,64

ToKeHYHOCTb BPEAHBIX BhGNEHHA ONpeAenseTes BhicoTofl HX pacnpocTpaue-
HASL R W npHHHMaeTCA paBHOA:
40 MM — A5l OYeHb TOKCHYMLIX BPEAHBLIX BbideseHHi (TpaBaeHne B azoTHOM
H NJ3BHKOBOH KHC/IOTaX, CBHHIEBAHHE H OCBET/EHHE B XOJOAHMIX pacTBOpax,
XpOMHpOBakHe npH fp=45—60°C, oKcHAMPOBAHHE YeDHHX MeTanJ0B NpH fpe=
= 31396155%, CHATHE METa/NIMYECKHX NOKPHITHA B a30THOM Kueaote np fp=
L]
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80 MM — s BpefHbiX BhJeNeHHA (XOJOMHHE npoLecchl JeKanKpoBaHHA
MeJH B UHAHHAE KaJHf H CTaNH B XDOMNHKE, LHAHHCTOE TpaBJeHHe UBETHbIX
METanoB, NOJIHPOBAHHE M CHSTHE METAaMJHYECKHX MNOKPHITHA COMAHOA M cepHOM
KHCJIOTAMH, UHAHHCTOE KAaAMHDOBAHMe, TpasjieHHe CTaJH CepHOﬁ H COJSIHOM KHC-
Aotamu npu tp=30—40°C, ayxenue npu fp=60—70°C, uHaHHCTOE AATYHHPOBA-
HHe npH #,=30—40°C, xene3uenne npH {p,=100°C);

160 MM — Jins BCeX OCTaJAbHbIX TEXHOMOTHYECKHX IpOLECCOB TraJbBAHHYECKHX
H TpaBHJbHBIX UEXOB.

Jlas wopManH3oBauHbIX BanH, 00OpYLOBAHHMX YCOBEPLIEHCTBOBAHHBIMH O~
POKHHYTBIMH GOPTOBHIMH OTCOCAMH KOHCTPYKIHH HHCTHTYTa [lpoeKTnpomseHTH-
nsHA, pacxon Boanyxa L onpesensior no dopmyne, m3/u:

L = Lokatkvkikokaks, (6.68)

rae Lo— KoaH4ecTBO ynalsemoro Bosayxa, m*/u, mpH nonpasouHbix Koadduuuen-
Tax Ra:; Ri—~R4, DPaBUBIX €lHHHUe, rayOHHe pacTBopa B Banue 0,15 M; npuauma-
erca no tabua. 6.6, kar— Koapduuuent, yyHTHIBAIOMIHA TeMnepaTypy pactsopa
(raba. 6.7); ky; ki—Fky — KO3DQHUNEHTH, YUHTBIBAIOLLIHE COOTBETCTBEHHO TOKCHY-
HOCTb BPEAHBLIX BHJEJEHHA, KOHCTPYKUMIO OTCC.a, YKpPBITHE  NOBEPXHOCTH
HCNapeHHsl NAaBAOIWKMH TeNaMH W NEHOH, Ha/JHYHE BO3AYWIHOrO nepeMellinBaHHA
% BaHHe.

Ilas orcocon ¢ nepefyBKOl ky=k =ky=hy=ky=1.

Jlas oTcocoB Ge3 NepCAyBKH 3HAYEHHA Kr NPHBANEHB! HHkKe:

LCXHOMAOTHYECKHA Mpouect raabBaHONOKPLITHR 3uavenne k.

TlpombiBka B ropaveit BoAe, BbigefeHHe aAMMHaKa, Mapos Kaea . . 0,5
Mennenne B 5THIeH/JHaMHHOBOM 3jeKTpoauTe, 00pafoTKa MeTamIoB
(XpoMe aMIOMHHHA W MarH4®s) B pAcTBOpax MIeN04YH, XHMuYecKas
06paloTKa cCTaNM B PacTBOPax XpOMOBOfi KHCJOTH (maccHBalHsg,
TpaBaeHHe H AP.) . . . . . . . .. ...
AHOILHPOBHHHE aJIOMHHHA 1 MarsHeBblX cnjaaBoB B PaCTBOan, co-
RepKalHX XPOMOBYI0 KHCAOTY, OKCHAMPOBAHHE CTAaMH, XHMHYecKas
NOJHPOBKA AJMIOMHHHA, TPABJEHHe aMIOMUHHA, MarHHA H HX CIVIaBOB
B pacTBOopax uweqaoyedl npu Temnepatype Huxe 100°C, o6paGorka
MEeTaJJI0B B XOJOAHBIX KOHUEHTPHPOBAHHHIX H HarpeTHX pa3Gas-
JeHHbIX pacTBOpax, copepXamux coasuyio, oprodochopryr H
@30THYIO KHCJOTH . . . . . . & v v e .
AnexTpoxuMuyeckas o6palOTKa MeTa/ioB B PAcTBOPAX XPOMOBOH
KHcA0TH  (KoHueHTpauusas 30—60 wmr/a), menouH, cepuofi KHCAOTH
(xonuentpauns 150-—350 Mr/a), B XOnOAHBX KOHIEHTPHPOBAHHEX
pactopax oprodocopHoR KHCAOTBL . . . . . . . . . 1,6
AnekTpoxuMHyeckas 0DpaloTKA MeTalNNOB B PacTBOpax, cojepxa-

WHX XPOMOBYK KHCJOTY (KoHuentpauHa 150300 mr/a mpu cHae
Toka [>1000A), xapmuponanHe, cepefpeHHe, 30JIOUMEHHE H 3JIEKT-
poleKanHpoBaHue B IHAHHCTHIX pacTBopax HPH M/JIOTHOCTH TOKa
1—3 Afmm? . . . . . .. ... e e
Xumuyeckan o6paboTka METalJOB B PacTBopaX (TOPHCTOBOAOPOL-
HOH KHCJOTH, B KOHUEHTPHPOBAHHBLIX XOMOAHHX M pa3baBiaeHHbIX
HarpeThlx pacTBopax CepHOR KHCJIOTH, B KOHHNEHTPHPOBAHHHX Ha-
rpereix pactBopax oprogocdopuoit kHenoTH . . . . . .,
liwukoBanne, MedHeHHe, JAaTYHHMPOBAaHHe, [QeKaNHPOBaHHe, amalb-
raMHpOBaiHe B [HAHHCTHX paCTBOpPAX, HHKeJHDOBAHHE B pacTBO-
pax NpH MAOTHOCTH Toka 1==3 AfmmM? . . . . . . . . . 1,6

KonnyectBo Bo3ayxa ans nepeaysku Ln, M3/4, cielyeT onpereaaTb no ¢op-
Mydae:

1,0

1,25

2,0

1,6

Ly = L'nkas, (6.69)

rae L'n — pacXol BO3AyXa Ha MNepeAyBKY, M%/d, Anf HOPMAJH3OBAHHBIX  BRHH
npH Rar=1.
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Pue. 6.20, 'padnk onpeaeneHus ortHowenu#t pacxopos Lo/L, ans asyxfoproporo
(a) u oguoGoproBoro (6) orcocos

KonbleBble onpokHHYTHE OTCOCH (CM. ﬂnc 6.19). 3tH otcocH Gosee 3dPeK-
THBHBI, YeM OOblUHble KOJBbLEBLIE OTCOCHL. OJIHYeCcTBO OTCachHBaeMoro OT TakHX*
otcocor BO3ayxa L caenyer paccuuTtmBath no dopmyae, mfu:

L = 103d2:54,0.08k,=0.993 (£, — £,) 0142, (6.70)

rhe d — AnameTp, M3MepeHMui Mo OCAM BcachiBawmlelk nawesu, M; Ay M 1, —
pACCTOAHHA COOTBETCTBEHHO OT MNJAOCKOCTH 1Mean A0 YPOBHA MHAKOCTH B BAHHE
H OT NJOCKOGTH WIeJH A0 BepXa BaHHB, M; fy # [ — TeMmepaTypa COO1BeT:.TBEH-
HO NOBEPXHOCTH XWAKOCTH H BO3AyXa nomellenss, °C; &k, — nonpabounnifi MuO-
WKUTeNs HA TOABHKHOCTD BO3AYXa B momelleHHH (taba. 6.8).

Jnsn Xoa0AHHIX PACTBOPOB, KOrAa TeMnepaTypa KX MNOBepXHOCTH Gauika K
TeMOoepaType OKpyiKawulero "Bo3Ayxd, pa3HOCTeE TeMnepaTyp CJAeAyeT NpHHEMAaTh
. B 38BUCHMOCTH OT AHamerpa baHubl dp (B M):

tn — ta = 8,95/d,. {6.71)

Tpu onpeaeaennn obbema yaaasemoro sosayxa oT GopToBoro oTcoca rpaduuec-
KHM MCTOAOM AOJAMKHB OBITb H3BECTHH CACAYIOmMHE J[JaHHbIE: AJHHA BAaHHW a,
WHPHHA &, PacCTOAHWE OT YPOBHA MHAKOCTH Lo ocH wexan H # BhicoTa pacnpo-
cTpaneHHs weachiBanusi — AH.

Pexomenoyemble BICOTH BCACHiBEHMS AJA PasjHYHHX  BpeJHBX  BCUIECTB
npuseaensi o Taéa. 6.9.

Hume npsefied pacdeT GoPTOBOTO OTCOCA.

Onpe,gmmo'r OTHOCHTEAbHOE PACCTOAHHE OT YPOBHA MHIAKOCTH N0 OCH LICHH:

H=H[b; (6.72)
OTHOCHTEeABHYIO BHICOTY pPACNpOCTpPAHEHHA BCACHIBAHHA,
AH = AH h. (6.73)

Oruvowenne pacxohoB Lo/Ly (Lo— pacxol oTcacusaevoro Boaayxa, Ly-——
PACXOJ BOCXOARILEr0 HAJZ BAHHOR nOToKA) HaxoaAr no pue, 6,20,
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Kosgduunert rensootnayu, Br/(m42-K):
a=206(tx—1t:)", (6.74)

rae ix, 1, — TEMOepPaTypa JKHAKOCTH BAHHH H BO3AyXa nomemenns. KoJsnuecteo
KOHBEKTHBHOTO TENJIa, BHACJAILETOCS OT 3epKana BaHHH AJHHOA | M, KBr:
Qo = ab (tx — t:)/1000. (6.75)

CpenHiol0 CKOPOCTh NOAbeMa NapoBO3AYLIHOA CMECH OfIpefenslioT, HCXOAS H3
NpeAnoJoXKeHHs, YTo BOJIH3H 3epKaja BaHHH OHa pasHa HyJlo, TOrAa, M/fc

v = 0,155Q,". {6.76}
Pacxon Bocxopsimero Haj BaHHOA moToka, M3fy:
L, = 3600abo, 6.77)

rle @ B b— pasmMepn CTOPOH npsSIMOYroJibHOA BaHHH, M. PacXoa oTcacmiBaeMoro
Boaayxa, m3fu:

L
LnﬁILLn. (6.78)

Criepyer OTMETHTB, YTO pacxoj BO3AYyXa, onpelesseMHfl NO RaHHOMY MeTOAY,
HeCKOJIbKO 33aHHMeH mno CpaBHEeHHIO C peKOMeHAYeMBHM IJif HOpMAaJIH30BAHHBIX
BaHH.

Mpumep 6.9. Onpeneauts pacxoi BO3AYXE, OTCACHIBAEMOr0 OXHOGOPTOBBIM
OTCOCOM OT BaHHHW TpaBJeHHA AJAHHOA a=1,0 M H wHpHHOA b=0,6 M.

Hcxodnole Odaumuote. PaccTofiHHe OT YpPOBHR JXHAKOCTH A0 ocH mean H=
=0,08 M. Temneparypa XHRKOCTH {,=>56°C, TemmepaTypa Bo3fyXa B MOMEIeHHH
fa=26°C.

Pewenue. OTHOCHTE/bHOE pPAacCTOSiHHe OT YPOBHA JXKHAKOCTH A0 OCH ILEJH:

H=0,08/0,6=0,134.

BruicoTy pacnpoctpaHeHHs BcachBaHHf Gepem mo TaGa. 6.9: H=80 mm.
OTHOCHTe/IbHASl BHICOT2 CEKTPa BCACHIBAHHA: -

AH = 0,08/0,6¢=0,134.
Ornowenne pacxonos (cM. pae. 6.20);
Lo/L. = 1,72.
Kosdduunent TeniiooTaaun:
a = 2,06(56 — 26)" = 6,25 Br/(m2-K).

KoanyecTBo KOHBEKTHBHOrO TenJaa, BHAEJSIONIEroc GT 3epKala BaHHW AJH-
Hoit 1 m:

_6,25-0,6 (56 — 26)
- 1000

Q =0,113 kBr.

Cpennss cKOpPOCTh NOABEMA NMapOBO3AYWHOA CMECH:
v = 0,155-0,113"% = 0,075 M/c.
Pacxox pocxogsiuiero Hal BaHHOH MOTOK&:
L, = 3600-1,0-0,6-0,075 = 158 m3fa.
Pacxon orcacusaemors BO3jyXa:
Lo = 1,72 168 = 272 m%u = 270 m’/u,
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Puc 621 Pacuernmii rpakn Tusi Ofi-
peleseHHs OTHOCHTENLHOro 00beMa O0T-
cacwBaemoro Bo3aYXa Lorc/Lxows KOMB-

“nrhud

143
ILeBHM OTCOCOM

- 10} Af=0027
02 BaaumMopeRcTeHE KOAbUEBOrO OF-
4t €0Ca W KOHBEKTHBHOrO mNOTOKA HaA
sarpetofl nopepxHOCTBIO.  XapaKTep
3TOr0 B3aHMOAEACTBHA HAA HarpeToH
(33 fIOBEPXHOCTLIO ONpeAeaRETCA COOTHO-
IUEHHEM KOJHYECTBA OTCACHIBAEMOTrO
Bo3Ayxa Lo, H nojiiMalolierocs Han
£ 3 uarpetofi  noBepxXROCTbIO Lyxons. Kpo-
Me TOro, OKai3blBalWT BJHRHHE HA HeEro
2t reOMeTPHYECKHE MNapaMeTpbl KoJblleBo-

i \ . ro orcoca Tlpn HeGOABIIOM XOAWueCTBE
-9z-0f 0 07 02 03 044 OTcachBaeMoro Bo3Lyxa Loref/Lyona<
< (4- 6) uabMoRACTCH BHXpeBoe ABH-
WeltHe naz  HalpeToii noOBEepPXHOCTHIO,
Mpu Gonvwem rounyeciBe oicachiBaemolo BoAYXd Love/Lxons> (4—6) no mcack-
Baolled wead suxpeoOpazoBanHe HE naGAOAAETCH.

Pacuer KO/Ib11€BOrO OTcOCa CBOAHTCS K ONpEeAEsIeHHI0 KOJHYECBd ofcachiBae-
MOro BO31yXa, HEOOXOAHMOrO ANst NPCAOTBpPAlUEHHS NPOPLIBA BpedHbIX BelleCTB
8 nomeuteHne, Jdas 3rofi weaw wenosbayertcs pacueTHwiA rpaguk (puc. 6.21), ua
KOTGPDM Aaua 33aBHCHMMOCThL OTHOCHTEAbHOro obbema oTcacsiBaeMoro BOSle.Ka
Loz /Lxyun OF OTHOCHTEAbHON BLICOrH MNOABEMA KOHBEKTHBHOTO NOTOKA (CNEKT-
pa speaHocrefl) W onpeaeafiOLIEro reoMETPHUECKOro MapaMeTpa  KOJbLEBOTO
orcoca H. leomeTpuueckuii mapamerp H Aas KoableBOTO 0TCOCA HAXOAAT no

thopmynam.

H == ﬂii‘;—'i?-; (6.79)
Fi o it {f;u+ B2 (6.80)

Beanununt Ay, Ay B b OPHHHMAIOT MO KOHCTPYKTHBHEIM H TeXHOJOrHYECKHM
coobpaxchHam. Pekomenayercs npuuuMath hp/d>0,054. UTo6u H36exaTe BO3-
MOJKHOrG OXJIAXACHHS NOBEPXHOCTH HCTOYHHKA BPEAHOCTEA MOATEKAIOUIHM BO3LY-
XOM, caeaye! APHHAMATL hp =20  OTHOCHTedbHY WHpHHY wmenH b=b/d
pPeKoMeHayelcs NpHHHMaThL B npeseaax 0,04—0,16. ITo ycaoBusm TexHoJaoruuec-
KOro npoitecca 3araybJeHHe BepXneH KPOMKH Iiean hs CAeAyeT NPHHAMATH Kak
MOXHO Goabwie [lony(THMas BHICOTA OTHOCHTEJbHOTO PacCNpPOCTPAHEHHA BPEAHBIX
BEUleCTB HAl BepXHefi KPOMKOH KoJbuesol mean AH = H/d onpeneasercs, Hexoas
H3 TOKCHYHOCTH COJ€pHALIHXCA B NOTOKE HArPeTOro BO3AYXa (KOHBEKTHBHOM
notoke) mpeiubix Bewiects [lo 3Havewnam H u AH, noasaysace puc. 6.21,
ONpefensiol OTHOCHTENBHBIA  pacXol oOTcackBaeMoro Bo3ayXa  Lore/Lyoms.
Kosnyec180 B031YyXa B KOHBEKTHBHOM MNOTOKE, NMOAHHMAIOILEMCS HAA TOPH3OH-
Ta/bHOR Harpe1ofi NUBEPXHOCTHIO HA OTHOCHTeNbHYIO BhicoTy b/d<C1,5, onpene-
JS0T No IMNHPHIecKoR opmyde, m3/u:

Lons = 2200 ¢/ QFY; (6.81)
rfie Q — KOHBEKTHBHBIA NOTOK;
al Aoy
00 (6.82)



| Y —
a.=3,257/ Alnoy — K03 puuHenT Tenaooraaun Br/(M*-4-K); Afnos — H3OMTOYHER
TeMUepaTypa NOBePXHOCTH WCTOYHWKA BpeanbiX Beltects, K; /— pmcoTra pacno-
JIOXEHH PAcCMATPHBAEMOro CeYeHHs Hajl HarpeToil NOBepXHOCTLIO;

l=hy+b+ he+ AH. (6.83)

3uasn Lore/Luwonn H Lyons, ONpeaensior Lor. AIPOXHHAMHEECKOE COMPOTHBJACHHE
KOabUeBHX OTCOCOB CKJAAnBaeTcA H3 NOTepb AaBJIeHHA Ha BXOAe BO3AyXa B
KOoJbLUEeBYI0 Wienb OTCOCA H NOTepbh [AaBAeHHA [PH BXolle BO3/YyXa H3 KOKyXa B
B03yX0BoA. KosddHuneHT MecTHOro CONpOTHB/CHH: BXoAa Eax B LleAb HJH
KOJIbUEBOA KAHAJM B 32BUCHMOCTH OT fw/fsoax NPHBEdEH HHKe:

Emffunan. . . .. 01 02 03 04 05 06 07 08
B+ .+ . . . . . . . 1p 27 37 42 46 48 49 5

3HaueHHA Enx OTHOCHTCH K CpPefHell CKOpOCTH B Kosbuesod menn. Kospduunenr
MeCTHOrO CONPOTHBJEHHS BXOJA B BO3AYXOBOA H3 KOXYXa Egoay ONpeAensiorT
H3 33BHCHMOCTH:

fulfoosa . . . . . 0] 02 03 04 06 08 1,0 1,2 1,5
Boosz . .+ . . .14 8 6 5 3.5 25 2 1.8 1,7

3uavenne Epoan OTHOCHTCA K cpedHeli CKOPOCTH Ha BXOJde B BO3AYXOBOA.
B cayuae Koabuesoro orcoca (cm pHc. 6.7) npH fu/feoan=0,1—1,0 Beanunny
Esoan MOXKHO OPUHATH nocrosiHofi H pasHolt 0,6.

ITpumep 6.10. OnpeaeanTs KOJHYECTBO YAANAEMOro BO3AyXa OTCOCOM €
KOJIblleBOR 11eablo OT BaHHK AnametpoM d=15 M.

Hexodneie Oanneie.  Temnepatypa pactBopa fnoe=95°C. Temnepatypa
BO3AyXa B nomeulcHul {y=16°C. lllean pacnonoxena y BepXHel KPOMKM OTCO-
ca, Buicora pacnpocTpanenHs BpeAubiX Bettects AH =160 mm.

Pewenue. CynTaeM BLICOTY ULleJH NocTOAHHOA no nepumerpy b=0,06 m.
YposeHp pacTBOopa OT HHiKHeR KpOMKH mean hy=0,2 M. H36wToyHasa Temnepa-
Typa NOBEPXHOCTH HCTOYHHKA BpeAHHX Beulects, °C:

Atnos = 95 — 16 = 79 °C.
KosdduuneHT Tenaoornaum
o= 3,25 f/—';s—i =9,7 Br/(m2-u.°C)
Inomans, HCTOYHHKA BPEAHBIX BhijieJeHHMA:
F = 0,785d% = 0,785-1,5° = 1,75 M2
Bricora pacnoJiomenns pacCMaTpPHBAEMOro ceyeHHs:
h=AH+4+ b+ hy =016 4 0,06 4 0,2 = 0,42 M.
BesnHunHa KOHBeKTHBHOro TeNJIOBOro nNoOTOKa:
q = aFA#/3600 = 9,70-1,75-79/36Q00 = 1332 Br.

O6bem oTecachlBaemMoro BO3AYXa Lyons=22007/ 1332 : 3600-1,752-0,42=
=1730 m*/u. TeomeTpHyeCKHii NMapaMeTp KOJBbLEBOr0 OTCOCA:

= 0,2+ 0,061/
AH ~ +|5 I2-::(),I53.

Ornowenne hy/d=0,16/1,6=0,107. Qan AH=0,153 u hy/d=0,107 no puc. 6.21
HaxopHM LoarefLxons=3,5. Pacxoy orcacuBaeMoro Bo3xyXxa uepes (oprosof
aTcoc:

Lore = 3,5-1730 = 6070 m*/a.
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6.2.6. OrcachiBalou|Me NaHenu

OrcacHBaouiHe NaHeJH B OCHOBHOM NPHMEHSIOT 1/l TeNJIOBHX HCTOUHHKOB H NpH
CBapouHbIX pafoTax Ha CTallHOHApHWX NOCTaX, Koraa GoJjee MOJHOe YKphiTHe
HCTOYHHKA BpeAHHX BhAEJEHHE HEBO3MOKHO HAH HellesnecooGpasHo. OrtcachiBaio-
wxe naHean (puc. 6.22) pasMeuwaioT MaKCHMaJdbHO BNJIOTHYI0 K  TenJoBOMY
HCTOYHHKY. HHXHIOIO KPOMKY BcacHBalOIHX OTBepcTHA clellyeT pacnoJararhb
Ha YpOBHe BepXa HCTOYHHKA TEnJa, a IIHPHHY naHesH A NPHHHMATh paBHOR
1,2a. Pacxon Bo3gyxa L Aaf GOKomniX naHeaefi, noxkasaHHHX Ha pHc. 6.22,a n 6,
paBeH B COOTBETCTBHH CO CNPABOYHHKOM NPOEKTHPOBLIHKA, M2/4:

L = CQJ7*(H + B)*/3, (6.84)

rae C — koatpuunenT, 3aBHCALIHA OT KOHCTPYKIHH NAaHEeJH H €e pAacNoJiOKeHHA
OTHOCHTEJIbHO HCTOYHHKA TenJa; Q“—KOHBEKT}!BHaﬁ cocTaBJAAwNIAA HCTOYHHKA
tenaa, Br; H — paccTofiHHe OT BepXa NJIOCKOCTH HCTOYHHKA JO [EHTpa BCACHl-
BAIOLUUX OTBEpPCTHA naHesH, M; B — IIHPHHA HCTOYHHKa, M.

Kosd¢uunenr C aas naneneir Ha puc. 6.22,a, 6 u a:

I 2
sz[ﬁ-}—B] : (6.85)
C= 228 A
= m[H+B] ; (6.86)
_ MIT0Fy (Fy
C= 7, (Fp 1)+650, (6.87)

rpe [~— MaKchHMasbHOe YAAJEHHe HCTOYHHKA OT naHeqd, M; Fy, Fp— njoulaps
COOTBETCTBEHHO HCTOYHHKA H pelleTkH, M?%, m — KospgHuHeHT, laBHcAWEKE o1
OTHOCHTEJIBHOPO PACCTORHHA MEKAY HCTOUHHKOM R JKpaHoM (vm pue. 6.22).
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Puc. 6.23. CxeMa YCTAHOBKH KOMYX2 OKOJO 34TOYHOrO CTAHKa (@) H JEHTOWHOro
TpaHcnoprepa (6)

bt. ... ... O 03 l >1
Mic i 5 5 % & 5 8 1 1,5 1,8 2

Tlpn ceapounplXx paborax u 0GE3KHPHBAHHH KPYMHHX Aeranefi npHMEeHAKT
nasean pasHomepHoro BcacwBanms (puc. 6.22,2). Pacxon Bosayxa, orcachiBae-
MOro Takofi naHenbio, onpefiensercss ee WHPHHOH H CKOPOCTLIO BO3AYXa B IKH-
Bom ceueHHH (Ta6). 6.10).

B oTcyTcTBHe HeOGXOZHMHX AAHHHIX DAcXol BO3LYyXa, ypaaseMoro OT na-
HeneRl, caeflyeT npHHHMaTh papubiM 3200 m*/y wa 1 M? naHeaH npH ee pacmo.io-
KeHHH BO6JAH3H cTeHH H 5000—7000 m%/y Ha 1 M? nmaHenH — APH PACNOJIOKEHHH
BAAJH OT CTEHhl.

KoxXyx#, yKpHITHA W BCTpoenHble otcocht (puc. 6.23). TlponsBOAHTENBHOCTb
MeCTHEIX 0TcocOB Lyp, M3[4, OT YKPHTHA OGAHPOYHOrO, NOJHPOBAJNLHOrO H 3aTON-
HOro 06OpYAOBAHHA ONPeleJAoT no dopmyne:

Ly = ad, ) (6.88)

rae d — pQHameTp Kpyra, MM; @— yAeanHas BeJHYHHZ OTCOCAa BO3AyXa, M3/4 Ha
| MM Kpyra:

Kpyr a, M*(4-mMM)
KopyHaoBhiii:
CTAUHOHAPHHI 2
A Kagawowudes . . . . - 3
Boi#n0uHHji . 4
Marepuathiit . 6

Pacxox BO3ayXa OT OYHCTHOrO raaToBodHoro GapabaHa HAaXOAAT no dopuy-
ne, M¥fu:

Lo = 1800dg?, (6.89)

rie ds — AHamerp GapabaHa, M.

Pacxon yAaifeMOro BO3AYXa OT BCTPOEHHOTO MECTHORG OTCOCA NpH moJay-
aBTOMATHYECKOR CBapke B cpefe JalHTHBIX ra3o0B naH NOA CJ0eM atoca co-
crapasner, M3/4:

L=kVT, (6.90)

rae k— ONBITHR KO3QQHUHEeHT, NpHAMMAaeMHA AJA IIEJAEBBX OTCOCOB pAaBHBIM
12, 1as BOPOHKOOGpA3HKIX — 16; | — cana TokKa, A

OaHOM H3 wACTO BCTPEYAIOUIMXCH 3334 BEHTHAALHOHHOA TeXHHKM MO YCT-
PORCTBY DPALMOHAALHONO VKDHTHS HBJAAETCH YCTPOACTBO KOMYXa (Teunm) wagn
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MecTOM najieHHs Marepuana. Hus obecnedyeHHst JaoKaausywowero spdexra or
TAKOrO KOMYXa AOMKeH OuITh ¢JenaH OTCOC BO3AYXa, KOJHYECTBO  KOTOPOro
onpegeasior no dopmyse, Mi/c:

FY19,6h (1 —fetga) + o4 (6.91)
3 ’ '

L=

rde F--niaolladb OTBEPCTHA TeYKH, M; /i — BHICOTA MajeHHS  MaTepuHana, M;
G -- yron najieHHs MaTepHana, rpal; U — CKOPOCTb IBHMKEHHA MaTepHaja, Mo-
CTYNaoUero 8 TeuKy, M/c; [ — Ko3QQHUHEHT TPEHHA MATepHaNa O CTEHKH TEWKH.

Humxe npusefeHsl 3Ha4eHHs KOSPPHUHEHTA TPeHHA NPH  CKOJbXKEHHH [0
CTa/H HeKOTOPBIX MATepHAaNOB!

Twoe . . . . . . .. .. 043 Tlecok. . . . . . . . . . 063
Tawsa . . . . . . . . . . 071 Pyaa . . . . . .. ... 07
I'annosem unopowxooGpasueft . 048 Cnex apoGuaenwi . . . . . 08
3emns ¢opmoBounas u topd 058 VYroab kamemwnwdt . . . . . . 057
Hagecthsk . . . . . . . . 0,78 @ropua aMOMHHHA . . . 058
Koxe . e e e . 05 Llement n meGens . . . . . 055
Kpuoant, HedesHHOBWA  KOH- Maag . . . . . . . ... 08
UeHTpaT Kanasluuuposauumit. . 0,63

Ecau BHCOTZ NajeHHA He hpeBwiuaer | M, TO AAfA Onpede/eHHA KOJHYECTBA BO3-
LyXa, OTCACLBAEMOro OT YKPHTHA, MOXHO BOCMOJb30BATBCA (opmyof:

L = Fus, (6.92)

npHHUMER vo paBHbeiM 1,5—2,0 m/c. O6beM BHITAMKH OT JNEHTOYHWX TPaHCMOpTe-
POB NpH CKOpPOCTH BO3ayxa B TpyGe 17,8 M/c npuBeder HHXKe:

O6beM BHITAXKH, M4 . . . 800 1130 1540 2000
Wwpuua nentsr, MM . . . . o 450 450—500  600-—800 >900
Iluamerp otcacwpaioilero nar-

pyGka, Mm. . . . . . . . 125 150 176 200

3TH ONBTHHE AaHHbe GJH3KO COBNANAIOT C BLYHCJEHHLIMH no QopMyqe
(6.91), ecan npuHATL BBLICOTY najeHus | M, HaYaJbHYI0 CKOPOCTH MATEpHA/a
ro=1 Mfc, paamep Teuku 0,5X0,5 M2 H KoapdHUHENT IANONHEHHA ee MATEPHANOM
0,4. Ecan wbicoTa NMajeHHA MaTepHana c TPaHcnopTepa npeswuiaer 1,0 M/c, To
KUAHYECTBO OTCACHIBAEMOIO BO3AYyXa caefyer onpegennts no dopmyae (6.91).
Jlas GopeOw ¢ nblleHHeM NpH 3arpyske Martepuana B GyHKep B  nocaegHeMm
11e06X0AHMO 00ecneYHTh COOTBETCTBYKllee pa3pexKeHHE, ITOTO MOKHO AOCTHI-
HyTb, OTCachBas H3 GYHKEpPA HEKOTOPOe KOJHWYeCTBO BO3AYXA, OmpeleaseMoe io
dopmyne, npuHHMas vo=1,5~2,0 Mfc. Uro6u obecnednTs TpebyeMuil JoKaauzy-
outift spdekT 1aA 3neBaTOPOB, TPAHCNOPTHPYIOILHX XO40AHHA MaTepHan, orcoc
OT KOXYXa 3/IeBaTOpPa c/eAyeT HPefyCMATPHBATE BHH3Y y Oammaka. [daa sie-
BATOPOB, TPAHCMOPTHPYIOUWHX TOPAYHA MaTepHas, OTCOC BO3AYyXa .caeayer
npeAycMaTpHBATL BBEPXY, 4T0 oOyc/oBJAEHO nepepacnpedefiedHHeéM  AaBJeHH#,
TPABHTAUHOHHEM HANOPOM, 3HAYHTE/ILHOA BHCOTOH 3J1IeBATOPA H  PA3HOCTHIO
TeMnepaTyp BO3AyXa B KoXyxe s.nesampa H B TOMEUeHHH. ﬂ.ml oripeAeNeHHR
KOJIHYECTBA BO3JAyXa, KOTOpPOe CJeJyeT OTCAcHBATb OT Bepxa 3/eBaTopa, TPaHc-
HOPTHPYIOUIEr0 TOPAYHA MATEPHAN, MOMXHO BOCMNOAb3OBATLCA (OPMYJIOH:

h 'V hAt +- 25
L= 0 ) (6.93)

rae L — xoauuectso BO3AyXa, oTcachipaeMoro Ha BEPXHEI‘ YacTH lnesartopa,
TpaHCMOPTHPYylOWero ropAvHfl marepuas, M3/c; A — BucoTa  ajepatopa, N;
At — pa3sHocTs TemmnepaTyp BO3Ayxa B aneBatope H BHe ero. [lpuBopHMbe BHE
coO0paeHHst He HCKJIOYAIOT HEOOXOAMMOCTH NPH TPAHCMOPTHPOBAHHH T[OPAYHX
MATEPHAJNOB YCTPAHBATE OTCOC W B HHMKHeA YaCTH 3JeBaTOpPOB, rae BCACACTBHE
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najedHss MATepHana, HeCMOTPS Ha GOJBIIOA TPABHTAUHOHWHMIA HAaNoOp, peayabfi-
pylollee XaBjeHHe MOXKeT OKasaThcd GoJsuie armocdepHoro.

Muoroyncsennbie HaGaMOAEHHS NOATREPAHNH 1eAecOOGP23HOCTL YCTPOACTBA
KaK BepXHero, Tak H HHMHEro orcoca AJA 3JeBATOPOB, TPAHCNOPTHPYWOIUIHX rOpH-
quit MaTepHaJ. B stom caydyae KOJIHYECTBO OTCachBaeMOro BO3AyXa CJCAYET
pa3je/MTh NOPOBHY MeMJAY ABYMS OTCOCAMH.

6.2.7. HwxHmne orcochl

HuxHHe oTCOCH caefyeT NPHMEHATb B TeX CJAydYasiX, KOTAAa HCNOJb30BAaHHe ApY-
THX GO0Jiee IKOHOMHUHBIX MECTHBIX OTCOCOB (BepXHHX, GOKOBLIX) HEBO3MOXKHO nO
FHTHEHHYECKHM, KOHCTPYKTHBHBIM, 1€XHOJOTHIECKHM HJH 3CTETHYECKHM Tpe6o-
BAHHAM, 2 TaKXKe NPH BHAEJeHHH BpPeAHBIX BellleCTB, TWJOTHOCTb  KOTOPHIX
NpeBbILIAeT NJAOTHOCTh OKPYXKAlOLero BO3AyXa.

Huxnnit oTcoc OT KPYyrJioro B NJaHe HCTOYHHKA PeKOMeHAYETCH BBIIOJHATH
B BHJEe KOJbLEBOA LleJH, PACHOJIOMKEHHOH CHMMETPHYHO ¢ HCTOYHHKOM. HHiuu#
OTCOC OT MPAMOYrOJBHBIX HCTOYHHKOB DEKOMEHAYeTCSl TAKXKe BbHOJHATL B BHAE
IeJH NO NMEepHMEeTpy HJAH B BHAE UBYX BCACHBAICILHX Lieseil, PacnoJOMXKeHHbIX
CHMMETPHYHO BIAOJb AJHHHOW CTOPOHLI HCTOYHHKA BpeJHHIX BHIAEJICHHA, a JIHHA
meneii NpHHHMaeTcs paBholl AaxHe HctodHuka. [Ipm  ycrpoficTBe  HHXKHero
OTCOCA OKOJIG HCTOYHHKA BCEe CeYeHHe BO3NYXOMPHEMHOTO OTBEPCTHS IKEJATe/bHO
flepeKpbiBats pelleThof.

TakHe TeXHOJOTHUECKHe NPOLECCH, KAK OKPACKa KPYNHOraGapHTHHX H3AEJHH,
of6pybna JHTbH § CBapKa, NPeAyCMaTPHBAIOT TAKKe YyAaJeHHe BO3NyXa Yepe3
HANOJIbHbIE BBITSAHblE PelleTKH HAH pelleTKH, pPAacnoJ/ioKeHHble B NJOCKOCTH
crona. Koanvectso ynaasemoro pospyxa L B 3THX CJydasx ONpefesioT no
dopmyne, méu-

L =L'F, (6.94)
rae F — raGapuTHas nJolaAb CTOJA, OKPACOYHOR KaMephl MW HANOJBHOR pelller-

ki, M% L’ — ypenuunfi pacxoa Bosayxa Ha | M2 naowann, M/ (M?-4); npHHHMa-
€TCsA MO CJAEAYIOUGHM JAHHBIM:

lexHonoruueckas onepaumus L, m¥/(m*-y)

Kamepuaa OKpacKa MNHeBMaTHYECKHM pacnblIeHHEM JIAKOKpacoy-
HBIX MaTepHanon:

COAEPMAUHX CHBHHUOBBlE COe/dlic+ ¢+ Wi apUMaTHYeCKHEe
Yr/IeBOLOPOAbl . . A 2500
He COAepKAWMX anluumx coc) IRy mm apomaruqecxux
YTNIEBOJOPOAOB . . 2200

Kamepnas okpacka Geaaoauyumum pauumeHHeM naxoupacoquux
MATepPHANOB:
COAEPMAUIHX CBHHLOBLIE COCMHCHHS HJH  AapOMaTHYeCKHe

YINeBOAOPOALL . . : 1500
HEe COMepIKalLKX COMHLOBBIX COEQHHEHHR HAAH apomaruqecxux
YrieBofoposos . . 1200

Beckamepnas okpacka 6easoanymnuu paum.nenueu naxoxpacoq-
HbIX MAaTepHaJO0B:
CofepXKawHX apoMaTHYeCKHe YIJeBOAOPOAH . . 1700
He COAepHAILHX apoOMaTHYeCKHX Yriepoaopoaos . 1350
DeckamepHast ruapoaneKTpoOCTaTHYECKas OKpacka .naxoxpacoq-
HHMH MAaTepHaJaMH:

COJepIKAUHMH apOMAaTHYECKHe yriesojopoas . . . . . 1100

HEe CcOAEpKAMMH apOMaTHYECKHX YIJeBOLOPOAOB. . . . 900
BeckaMepHasi nHeBMO3JEKTPOCTATHYECKash OKpacka . . . . 900
[heBMaTuyeckas obpy6Ka autba . . . . . . . . . 2500
Konrakthas 3aexkTpocsapka 0. ... o 1800—2000

17 kS



laasa 7

MEPONPHUATUSA NO YMEHBLUEHKHIO 3ATPAIHEHMS
ATMOCEIPHCTO BO3OVXA

Mpu peiileniy 3akad, ConsanniaX ¢ OXpaHOR @heillHcA Cpeabl, hpAupHivy UTABETCH
TOMY KOMRJGKCY MEPONPhATMM, KOTOPHH 0GeCNeHHsaeT HanUuapiice OLpadHryeHHe
HJIH TOJHOE MpeKPallleHHe MOCTYNJEHHA BO BHEIUIRIOID CpeRy HeOMaronpHATHOrO
tharkTopa (¥umuueckoro, Gpu3HyecKoro, GHOJOTHYACKOTO).

OCHOBHEIMA MEpONpPHATHAMH 1O CHHIKEHHIO 3&rpfA3HeHin arMocdepnoro
BOSAYXa ABJNHIOTCH: TEXHOJOTHYECKHE, apXHTeKTYpPHO-NJIaHHPOBOYHbE, OPraHH3a-
lamA Guun'lui,'-nﬂ'anuqillilul‘l wuUnm, Faswusncing,

FA. TOIXHCHOTASSCRAE MEPOTFHATHEA

PaauxaasHoRt mepofi Gopb6bl ¢ 3arps3HexHeM aTMoc(epHOro BO3AyXa HBJARETCH
CO30aHHe 3aMKHYTHIX TeXHOJOTHYeCKHX npoueccos, MPH KOTOPHIX  OTCYTCTBYeT
BuGpoc B aTMOC(EPY XBOCTOBKLIX ra30B HE KOAeYHLIX CTAAMAX MNPOHIBOACTBEH-
HOFO NpOLECCa HJH ra’3os, oGpA3YWIIHXCA HA NPOMEKYTOYHLIX CTAAHAX MPOH3-
BOJCTBA,

IepcnexThpnnim ABARETCA KW NPHHUMN KOMILIEKCHOTO HCNOAb3UBAHHA NpPH-
poAHOro Chipb# NO THNY CO3jaHHA NPOMIBOACTBA C «6e30TXOAHOH» TeXHoJOrHel.

Onuako TakoA NPHHUHN OPraHH3AUAH NPOMMUIIEHHOTO NPOH3BOACTBA He
MOXer ObiTb AOCTHTHYT BO BCeX OTpacAAX HApOAHOrO Xo3AACTBA, TMOITOMY
NpHOGPETAIOT 3HAYEHHE Mephl XOTA H He PAAHKAJLHOrO XapakTepa, HO BCe Xe
ofecneyyBaloliye COXPaHeHHe AONYCTHMBIX CAHNTAPHBIX YCJOBHA JKM3HH M OT-
CYTCTBHE HeGAArONPHATHHIX TNOCAeACTBHA A8 320poBbA HaceaeHHs, ONHOA H3
TAKHX Mep HBAAKTCA TEXHOJNOrHYeCKHE MEPONPHATHA, K KOTOPHIM  OTHOCATCSH
cnenyomue: 1) cospanHe Oojee nporpecCHBHbIX B OTHOLJEHHH YMeHbIUEHHS 3a-
TpA3HEHHA BHeluHed Cpefll TeXHOJOTHYECKHX cXeM; 2) 3aMeHa BpeAHHX BelLlecTs
B npou3soicTBe 0e3BPENHHIMH HJH MeHee BpenHnMH. B kavecTse npuMepa Mox-
HO fIPUBECTH NepPeBOA KOTeJbHHX C TBEpAOro TONJHBA HJH MasyTa Ha ras;
3) nepenpodHAHPOBEHHE NPOH3BOACTBE, HANPHMEpP, BMECTO NPOH3IBOACTBE aHTH-
GHOTHKOB HAMANNTDL . NPOHIBOJACTBO TOTOBHIX JEKAapCTBEHHBIX CpPeACTB; 4) JHKRH-
Aauds NPoOHIBONCTRA, 5) ouHcTKA CHphs OT BpefHblx upumeceit. B gacrwooTH,
OoJblige THrHEHHYECKOe H 3SKOHOMHYECKOe 3HayeHHEe HMeeT OpegBapHTenbHOE
yRaieHne Cepnl HY ToMuansa; 6) 3amena CYAHX CNUCUOUB HepepaOUTKH MBHULHX
MarepHaJoB HOBHIMH, D(pQeKTHBHOCTh TAKOTO MEPONPHATHA MOMeT OHTh MOKa-
34Hd Ha Npumipe fCpipoda CYXOMO nOMONd B LemcilAGh lipoMWidiihdOCTH Ha
MOBPBIH LMUMuUW, B peayasiale huiGpuIL danndhdipyeicd Bowpul lwan 8 8Thoc-
(epy Ha 3TUH CTaand TEXAROJUTHYECKUNO Rpoltecca. K MEPOUPHHTHAM 910H Tpyn-
" nbl CAeAyeT OTHeCTH H Te, KOTOPbie HANPABJEHHW H4 NMOAABJEHHE MOKpbIM CMNOCO-
60M NHJIEHHA HJAH CAMOBO3rOPAHHA OTBAJIOB MNYCTHIX MNOPOA HJAH  OTKPHITHX
CKJA8J0B NBIAAILEr0 CHPbA; 7) 3aMeHA [JIAMEHHOr0 HArpeBa  SJEKTPHUECKHM.
KpoMe aHKBHRAUHH NPOAYKTOB CrOPAHHS TOMJHBA 3TO MEPONpPHATHE NO3BOJSET
YMEHBWHTD 3alpisncHHe aTMUCPEPHUIO BUSAYXd, YTO AUCTHTAeTCH Nuaacp KaHReM
UlUTHmavibnisA (s OTHUWcnnn Mbidcachnn BpcanmX bedicCls)  TemnepdTYpPHA
pemnmus. L KuawwiBe upnmipd mumnd fighoeClH wiasny aukia B aamnmHnheBLiA
HHAYKWAOHADIA uc4ar smectO WaxinniX leded, upnmendnne  Sdentpunedch s
CTEKO/IBHOH TNPOMBILINEHNOCTH; 8) TePmeTH3aLuy THAPO- H IIHCBMUTPAHCNUPTE
448 NBAAIHX  MarepHasos; J) saMeHa MepHOAHYECKHX MPOLECCOB Henpephis-
HbIMH, TIO3BOMAIOIHMH, KaK NpPABHAO, HCKJIOYHTH 3aANOBHe BLIGPOCH 3arpssHe-
HHA, yTo BechbMa XapaKTepHo AAA NEpHONHYECKHX NpoueccoB (OTKPHTHE JIIOKA,
cin = yepes BO3AYWIKY NPH NepelaBIHBAHHH HIAH 3ANOJHEHHH).

[Tepeuncennsle Buime TeXHOJOTHYECKHE MEPONPHATHA He OXBATHBAKT Beex
BUSMUMHMA hphemOB  Paunvnddhddand  TEAHUAUMAR  Adid Chamennn Bpelinbia
sHi6pPOCoB 8 a1MUCYOPT,



72, APXMIEKTYPHO-NMAHMPOBOUHE MEPONPHATMN

Caeayer nOMHHTb, 9T0 NJ3HHPOBOYHLe MEPONPHATHRA, OCOGEHHO eCAH OHH MPTHs-
AATCA HAa CTaAMk BHGOpa pafloHa CTPOHTEALCTBA NPEANPHATHA M KOMNOHOBKH
JABHMA M COOPYXEHHWH Ha TreHnjaHe RaXe CYWECTBYIOWEro NpeAlpHATHH, 5
Tpe6YIOT KAKHX Obl TO HH ObLIIO KAMHTAbHMX 3aTpaT, HO B AaJbHeruits NOMUTYT
CIKOHOMHTE HE& MEPONPHATANX NO rA300YMCThe M OPraHHW3alKH  C4HMTHPHO-
SUULHTHOR 30K,

TpeanpuaTus XMMAYCCKOR NPOMLINAEHROCTH, TAe NOAZBASIOWEE GOablHA-
CTBO TEXHOAOTHYECKHX MPOULECCOB CBA3AHO € NPHMEHEHHEM TOKCHYECKHX BelleCTh.
He coeAyeT pasmeulath b pafloHaX © BHICOKHM H ONACHBIM MOTEHUHAJIOM 3arpad-
Heitna, Tlpy suibope pafioHa CTPOHTENHCTBE HEOOXOZHMO  PVKOBOJCTBOBATHLCH
waproft poitoHHposanus TeppHTopHd Cosetckoro Cons3a no noTeHUHany 3arpai-
HEHHA BO3AYXE AR HHIKHX HCTOYHMKOB bhGpucus, PpaspuOuTénhun  [aestnuil
recuandeckoit oficeppatopheli um. A. H. Boeunoss. Boupocst panonkpubentist
HanomenL TakAe v Kunre B, M. 3apeukoro «IpafocTpouTeancTBo H - OXpana
okpymaome cpeans (Kues, 1975 r.).

B uoBHX nNpOMBIWEHHHIX Y3J4aX HAH PAaAQHAX AQMKHW OHTh NPOBEleHH
MUKDPOKJIHMATHYECKHE OGCAeN0BAHKA elile 10 HAYa/]a NMJIAHHDOBKH H 3acTPOAKH, &
TAKKE BHNOJHEH aHJH3 BO3MOXHBIX JAedopMalHil BeTPOBHIX NOTOKOB B NMpPH3EM-
HBIX cha0Rx armocdepbl N0 KapraM € HCNO/b30BAHHEM MOJAENHPOBAHHR B [Hi-
PONOTKE H B83POAHHAMHYECKHX TpyOax.

Heo6xoaHMo H30erath CTPOHTENbCTBA NPEANPHATHA ¢ GOJbIMIMMH BulOpOCAMH
BpeAHLIX BELLECTH B MeCTax 3aCTOA BO3AYXa, B HH3HHAX H KOTJIOBAHAX, a TaKKe
B pafioHAX C YAcTO NOBTOPAIOIIMMHCA TYMAHBMH H NOBHIUGHHBIMH TeMNEpATYp-
HBIMH HHBEPCHHMH,

Caepyer yaeants 0cofioe RHHMEHHEe B3AHMHOMY pACMNOJOMKEHHIO XHMHYECKHX
3aBOAOR H AHJHX pafionon, Jna Kax1oro BapHaHTa PACHONOMEHHA XHMHUECKO-
ro OpPeAnpHHTHS  HeoGXOAWMO  ONpedenfiTh - IOMYCTHMHA  BHGPOC  BPCAHMIX
BEILECTB ¢ Y4YErom YASJEHHOCTH KHJLX pafoHOB, pesbeda M KJAHMATHYECKHX
yeaophit. Ilpu okouuatenbsom BbI6Ope MECTA CTPOHTENBCTBA CJEAYET HMCXOAWTh
H3 MMHHMYMA 34TPAT HA CTPOHTEJNLCTBO NPEANPHATHA B AAHHOM MECTe H pacxo-
LOB HA OYHCTRY BLIGpOCOD. '

Pacnoaosenyse 308HHA W COOPYXeHHA HA reHepaibHOM nJjaHe NpeANpHATHS
(npomyana) A0/KHO CNOCOOGCTROBATh CKBOSHOMY NpPOBETPHBAHAI0 caMofl nJoaj-
KY4 M MCHXICXOBLIX MPOCTPEHCTB, YTOGH HCKJIOYHTh PACTpOCTpaHEHHe BPeAHLIX
npuMeceli B RO3QyXe HA ApyrHe 0OJlee «IHCTHIE» NMPOH3BOACTBA. Jlasi BLNOAHEHHH
NeépeyHcACHHMX Bbillle YCJIOBHA B OCHOBY NJAHHPOBOYHHX pelleHRR JOJMKRbI
ObiTh MOJOXKeHbl CACAYIOIHE [PHHIHOL

(popMHpOBaKHe MPCANPHATHA C ABTOHOMHLIMH  TEXHOJOPHYECKHMH  XOMI-
JeKCaMH;

MIOCTPUEHHE I'BHEPAJLHOrO NA4HA 110 GJOYAOH CHCTEME;

30HHPOBHKHKe TEPPUTOPHH HA BCeX ITANAX PA3BHTHA NPeANPHATHSR;

LeHTPAINH3AINA TCXHONOIHYECKHX HOMMYHHKAILHH, -

Heo6xo0aumMo upeAyCMaTPHBATL  aJAMHHHCTPATHBHYIO, NPOH3BOACTBEHHYIO,
noAcOGHO-NPOHIBOACTRENHYIO H CKAAJICKYI0 30HHI.

31aHHS H COOPYMKCHHA HA TEHCPAAbHOM NJaHe HeOGXOAHMO OPHEHTHDOBATH
AJHHHOR CTOPOHOR BUAOML FOCHOACTBYIOWHX BETDPOB, HCMOAB3YA MAarHCTDAAbHEC
NpUESAbl, padphispl MEKILY KBapTadamMH H 0dUkdMH B KabeCTHe a3[30HUHHWY
KOphjaopos, nph KUMIIOHUBhe [IPUHIBOACTS, Pacnudal’acMiil B8 HeCKOubhna  Saa-
HHAX W COUPYKUHHAX PAIJTHYHOR Bmcohl, PERUMEHAYETCH  O8MeKTH  meHbweh
BHICOTH pa3sMelliaTs € HABETPEHHOR CTOPOHB. B OTcyTCTBHe NpeoGaasawiner
HanpasjacHus ReTpa (Onee BLICOKHC 3RAHHA H COOPYHKCHHA  UEnecoofpaiHo
paameiraTh GanxKe K UENTPY NABHIPOROYHOrO GNOKA. ANMHHHCTPATHRHO-XO3RNACT-
HEHHBIE 3MAHHA, pAaaMeliacMbic B NPOHIBOACTBEHHOR 30lie, AOAMHB GlTh 34N
HeHbl NOJOCOR APeBECHLIX HACAXAGHRA OT BPEAHOTO BJHAHMSA A308, NbIAK, WY-
M3, HHCOARIHH H AP. ;

Lenvpaansauns BuGpucos. OObeantenne meannx suilpocos B Kpyuhuwe
LUEHTPANHIOBANHLIE YCTPOACTBA HMEET CACAYIOlMe NPeHmYlecToa:
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aydlltee H PAMHOHAJBHOE HCNOJLIOBAHHE CHCTEM OYHCTKH K KOHTPOJBHO-
H3MEpHTE/IbHOR annapaTyphi;

COKpaLleHHe YHC/]a BEHTHAALHOHHOrO 0GOPYAORAHHR;

CHHXKEHHe CTOMMOCTH OGODYAOBAHHN W Y3JOB ABTOMATHUGCKOTO PETY/HpO-
BaHHA, 4TO OGYC/OBJAEHO YBE/JHYEHHEM NPOH3IBOAHTEbHOCTH YCTAHOBOK;

yBesiH4eHHe Pa3pHBOB MeXAy BuibpocomM H mecTom 3afopa YHCTOTQ NPHTOY:
HOry po3jyXa.

Boapyxo3a6op. [Ipu Buifope MecT BO3AyX03uGopa MAPHTOUHBIX CHCTEM CJigs
AyeT cOG/I0AaTb CJCAYIOULIHE NPABHJA:

BOJH3H BO3ayXC3aGopa He AOCJAMHG ObTb HCTOYHHKOB 3arpH3HenHA BO3AYXa
(XpBHH/HIL TOKCHYHHX BEMIECTB, €MKOCTEA, MECT CAMBA H PO3NMBA NPOLYKTOB
NpPOHIBOACTRA) ;

Hesb3A OpPraHH3OBHBATL Boa.uyxoaabep BOJIH3H OTKPLITO  yCTAHOBJICHHOrO
TEXHOJOTHYECKOro oﬁopyn.oaamm, BHIACAMOUIEr0 BpeAHbI€ BELleCTHa, & TAKXE B
MecTax, rlie ApH aBapHAX TEXHOJAOTH4eCKOro OGOpYHOBAHHA BO3MOMHO HX Bhije-
JI€HHe, BOJAKH3H KOMMYHHKAU(HOHHBIX KOPHAOPORB;

He c/edyeT 3a0MpaTh BO3AYX AR MeXBHWYECKOR BeHTHAAUHH C KPOBAH 3ja-
HHA, a TAKXe y 3[laHHA C KPHIUHHMH BEHTHJAATOPaMH, A3PALHOHHEIMH (GOHAPAMH
H BLITAMHBLIMH IIAXTEMH Ha KpOBJe.

7.3, OPrAHM3ALMA CAHHUTAPHO-3AWMTHOR 30HB

Han npeanpHATHE, WX OTAeNBHHX 34auMfl W coopyXeHu® ¢ TeXHOJOTHYeCKHMH
npoueccamt, ABAAKWHMHCA HCTOYMHKAMH DPOH3BOACTBEHHHX BPE,&HOCTeﬁ, npe-
AyCMOTpeHa CAMHTAPHAA KhaccHpHKaUHA, yYHTHIBAIOILAA MOUIHOCTb NMPEANPHATHSA,
YC/IOBHA OCYUIECTBJEHHS TEeXHOJIOTHYECKHX IPOLeCCOB, Xapakrtep H KOJHYECTBO
BHIEAIOUIHXCA 8 OKPYKAIOUYI0 CPeAy BpPeAHHX W HenpHATHO NAXHYWHX Be-
HIeCTB, lUYM, BHOPauMIO, 3/EKTPOMArHHTHbIe BOJHH, YJbTPasByk H  JIpyrHe
Bpefnnie QaKTOpH, a TaK)Ke npelycMAaTDPHBAOULAA MepH 0 YMeHbIIeHHIO Hebaa-
FONpUSITHOTO BAHAHHS NepeuHcAeHHBIX (AKTOPOB HA OKPYXKAOLLYIO Cpeny.

KonkpeTHoe nepeyHcieHHe NPOH3BOACTS XHMHYeCKHX UPeANPHATHA C OTHe-
CeHHeM K COOTBeTCTBYIOUleMY Kaaccy npHseneHO 8 «CaHHTApHHX HOpMaX npoek-
THPOBaHHA nNpoMblieHHbIX npelnpustuii» CH 245-71. Beero ycranos/ieHo nate
Kaaccop npeanpuaTtHit. Mmeerca pan npeAnpHATHA H NpOM3BOACTB, KOTOpHE He
orpaxensl B CH 245-71. [las HHX OPHEHTHPOBOHHLIA K/A3CC NPEANPHATHA MOXHO
onpegessTe no napamerpy [I, xapakTepusyiollleMy cTeneHb ero BO3AeACTBHSA Ha
3arpsianenne atMocepuoro sosayxa. [Mapamerp [l ycranabaupaeTca no HHCTPYk-
UMH O nopAAKe pAacCMOTPEHHA, COrJIACORAHHA H 3KCNEepTH3H BO3JYXOOXPAHHBIX
MeponpHATHA H BbiAayn pa3peireHHfi Ha BHOPOC 3arpA3HAIOUIHX  BelIECTB B
armocepy no npoeKTHum pewexusm (OHJ1-84).

B cOOTBCTCTBHH ¢ caHHTapHOR KJaaccHOHKauweRd npeAnNpHATHA, NPOH3BOLCTE
H OGBLEKTOB MPHHATLI CAEAYIOU(HE pa3Mepbl CAHHTAPHO-3AWHTHELX 30H:

Kmgee. . . . . . . . 1 I M v V
Paamep souw, m . . . . 1000 500 300 100 50

Ipn HeOOGXOAHMOCTH H COOTBETCTBYIOILEM TEXHHKO-3KOAOMHYECKOM H THIHe-
HHYeCKOM OOOCHOBAHMM CAHHTAPHO-3ALIHTHAR 30Ha MOXeT OBTL YBeJHYEHA, HO
He Gojee Yem B 3 pasa. YpeqHyeHHe CAHHTAPHO-3BUIHTHON 30WH BO3MOXKKO, Ha-
MpHMep, B CACAYIOUMX Cayyanx:

* npu manof 3(P(eKTHBHOCTH CHCTEM OMHCTKH BHIOpocoB B aTMOcdepy;

B OTCYTCTBHE CNOcOBOB OYHCTKH BHIGPOCOB;

NpH HEOGXOAMMOCTH PA3MEUIEHHS XKHUANOH 3ACTPORKH c NOABETPEeHHOA CTOPOHLI
N0 OTHOWEHHIO K NPeAnpUATHIO, B 30He BO3MOXKHOIO 3arpfA3HeHHR  aTMOChepst;

B yCJOBHAX HeGAAronpHATHOA PO3W BeTPOB M MPH APYTHX HEGNArONPHATHLIX
YC/AOBHAX (MACTbie WITHAN, TYMaHbl W Ap.);

Npu CTPORTEALCTBE HOBBIX, €lle HEeJOCTATOMHO HIyYeHHbIX, BPeAHBIX B cali-
TAPHOM OTHOWEHHH (IPOHIBOACTS,

Pasmepnl CaHWTAPHO-3AMMTHOR 30HW [, M, ycTawowaenlble B pasjeqe 8
«CanHTapHHX HOPM NPOEKTHPOBAHHA NPOMBIUJEHHBIX NPeANpHATHE», a8 TaKxe
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BOSMOXHBE OTKJAOHEHHR OT 3THX PAa3MepoB B IPOEKTAX AGJIKHB HOATBEPHKAATDL-
CH pAacYeTAMH PACCEHBAHHA B COOTBETCTBHH € HMECIOWHMHCH METOARKAME,

OnpenenenHe pasMepa CAHHTAPHO-3AUIHTHON 30HB CBOAHTCH K KOMNJACKCHOMY
pacueTy pacCeMBAHMA BPEAHHIX BelecTB, yAanseMblX BCeMH HCTOYHHKam#u (na-
3CMUBIMH, JHHEAHBIMH H TOYEMHLIMH) C YYeTOM CYMMAUHH HX ACACTBHA H HaJH-
YHA 3arpAsHeHnfl, CcO3AABAaEMLIX COCEAHMMH LPEATIPHATHAMH H  TPAHCMOPTOM.
IMoayuenssle no pacueTy paamepsl CAHHTAPHO-3AULHTHOR 30HB JAOJIKHBL YTOU-
HATLCA KaK B CTOPOHY YBEAHYEHHA, TAK H B CTOPOHY YMEHbLWEHHA, B 3aBHCUMOCTH
OT PO3b BETpOB padOHA PACHOJOKEHHA OPeAUPHATHA, No GopmyJe:

l=LyPI[Py upa P> Py, (7.1)

ria¢e Lo~ pacyeTHOE PpacCTONHHE OT HCTOYHHKOR 3arpH3HCHHA A0 rpanuus caun-
TapHU-3aULHTHOA 30HB 083 YUeia OONPABKH N3 pU3Y BETPOB, T. ¢ paccrosiie
OT HMCTOYHUKA A0 TOYMKH, B KOTOPOH KOWIENTPAUHA BPCAHBIX BCILECTB panid
NAK; P-— cpeanerofoBas NOBTOPAEMOCTb HANpaBJeHHA BETPOB paccMaTpHBac-
moro pysiGa, 9%; Po-— NOBTOpPAEMOCTb HanpanacHWi ReTpoB ofHoro pymGa npu
kpyrosuft pose serpon (Hanpumep, npH BocbMHpymMOoBOk po3e BeTpoB);

Po = 100/8 = 12,56%.

[To nanpapaenunm BeTpa, jas KOTOPWX P<<Py, MOXHO NPHHATH =L,

Ho B moGom u3 paccmorpedtnbix sapuantoB (Upn P>Py, u P<P;) paamep
CAHHTAPHO-3aLHTHOI 30HL PEKOMEHAYETCH NPUIIKMATL He MEHEe yCTaHOBJEHHOro
no CaHHTAPHOR KaaccHuhauuu., PasMep caHHTAPHO-3AWMTHOR 30HHW A0 TPaHHUB!
HHIOR 38CTPONKH yCTAHABANBAETCA:

a) ann npeanpHATHA  ©  TEXHOJOTHYECKHMH NPOLUECCAMH,  ABJAIOLIHMHCSH
HCTOYHHKAMHU 3arpsa3nedHun 4TMOCHEPHOro BO3AYXa BpeAHWMH H HENpHATHO DAX-
HYUIHMH BeWecTBaMn - NCUOCPEACTBCHHO OT WCTOYHHKOB 3ArpAslieHHs aTmocdepbl
COCPEIOTOYCHHBIMI (4epe3 TPyGil, WIAXTH) HJAH PACCPENOTOYEHHBIMH BBIGPOCAMA
(depes ¢ounapn 3aauHli 0 AP.), a TaKiKe OT MeCT 3Arpy3KH CHPbS HJM OTKPHTLIX
CK.1310B;

6) AAs TCHJOBHX 3JCKTPHYECKHX CTA:NWHA, NPOH3BOACTBENHLIX M OTONHTENb-
HBIX KOTC.IBILWX —~ OT AbiMOBWX TPYO.

Tnranuponounas OpramH3alus CAHHTAPHO-3AMIHTHEIX 30H. [Inanuposoynas
OPFENH3ARMS CAHUTAPHO-3RULHTHBIX 30H KPOMe BHIDOJAHCHHS OCHOBHOMA 3afavuM --
3ANITH BOIAYIIHOR CPelbl HACCJEHHBX NYHKTOB OT NPOMLILJIEHHBIX 3Arpasie-
nuil - poaMna TakMKe OoTBeYaTh TPEOOUBARHAM  APXHTEKTYPUO-KOMNO3HUHOHHOK
VUHMIKH JRHJIEN paI—IOIIOB ropopa ¢ T.If.IOMHllJJIL‘liHHMH l'IpEJJ,ﬂpIIHTHRMH.

[lpu naanupupke CcaniTapHO-3AWMTHLIX 300 CJCAYET YYHTLIBATH, YUTO OJHHM
M3 BAMHWX (aKTOpOB, OCECHeUHBAIOUIHX 3aLINTY BO3AYWHON CpeAH HaceneHHBIX
HYNKTOB OT NPOMBLILICHALIN 3arpasienti, HBAACTCA O3eJeneHHe 30H Fa3oycToR-
YHBBIMH APeBECHO-KYCTAPHHROBBIMH HACAMKACHHAMH,

3oHupopalHe TEPPUTUPHH CAHHTAPHO-3AIIHTHHX 30H ¢ BHAGNEHHEM Y4acTKOB
NoA 3acTPOfiky, 03efeHeHHE IAUIHTHHIMH APeBeCHO-KYCTAPDHHKOBBIMH HacaXMAeHus-
MH, NPUKABAKA TPAHCAOPTHWX NyTedl H PasMCIUeNHE COTH HHKEHePHLIX KUMMYHR-
KAUKA A0JMHL OCYUIECTBAATLCA € YYeTOM PasHYHOH HHTEHCHBHOCTH J8TPA3NC-
HHA MPOH3BOACTBEHHLIMH BHOpOCAMH NPH3EMHOrO CJ0A aTMOCHCPH Ha TeppHTO-
PHH 30HB. [Ias 3TOH UeAH CneAyeT coCTaBAATh KOMILIEKCHYKO fpadoadandTauce-
KYIO CXeMY KPHBLIX MPH3EMHBX KOHUEHTPAUKHR BPCAHBX BEIICCTR OT  BleX
OCHOBHLIX HCTOMHHKOB BHLIGPOCOB NMpeanpHsTHE.

YuacTkn noa 3acTPoRiky OGBbEKTOB, pasMellaeMbiX HA TePPHTOPHH CAHHTAPHO-
1aLIHTHHX 30H, CAENYET OTBOAHTL B MECTaX, B KOTOPHX MO YCAOBHAM  3aKONHO-
MEDHOCTH pPAcnpPOCTPAHEHHS  NPOK3BOACTBEHHMX  BuOpocoB  oGecneyuBaercs
HAHMENBIUAR CTENEHb 3ArPA3HEHHA NPHIEMHOIO CJOA atmocdepsl.

Mpn nuauuposke i 3acTpolike CAHHTAPHO-3AWHTHHX 30H CJACAYCT PYKOBOA-
CTHOBATECR HOMEHRKA4TYPOR OOBCKTOB W [I/IAHHPOBOYHBIX 3JEMCHTOB, ROIYCKAe-
MBIX K Pa3MeleHKI0 HA WX TepPpHTOPHH.
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Iip# naaHHpOBOYHOH OpraHH3alHH CAHHTAPHO-3AILHTHHX 30H H pasMellchHHH
00beKTOB H NJAHHPOBOYHBLIX 3/EMEHTOB CNEAYET PYKOBOACTBOBATLCA NPHHUHMH-
aJbHBEIMH CXEMAMH 30HHPOBAHUS TEPPHTOPHH B 3aBHCHMOCTH OT WHPHHB 30H.

3auurHoe O3eseHeHHE CAHHTAPHO-3AIUHTHHX 30H JPEBECHO-KYCTAPHHKOBBIMH
HAcaMAeHHAMH JO/DKHO 3aHHMaTh NJOWAAb (H3 pacyera MO WIHPHHE 30HM):

4) Aaf 30H wxpuHoft A0 300 M — e Menee 60%;

6) To ke, or 300 a0 1000 m — ne menee 50%:;

B) TO e, or 1000 go 3000 m — He menee 40%.

B caHHTApHO-3aMIHTHOR 30He He MOMYCKaeTCH pa3MellieHHe TOPOACKHX cra-
LHOHOB, CaJoB H NapKos OGLIECTBEHHOrO NOJIb30BAHHA, a TaKXe oO0WeobpasoBa-
TeAbHHIX WKOJA, Je4e6HO-NpodHAAKTHIECKHX H O3AOPOBHTE/bHBIX  yupexaeHHR
ofiuiero noJL30BAHHA.

Hcnonb3opaHHe TeppPHTOPHI CAHHTAPHO-3AUIHTHMX 30H AJA cesbcKoXo3adcT-
BCHHOTO MPOHM3IBOACTBA MOJ NOJEBHE, OTOPOAHBLIE HJH CaA0Bble KYJbTYpHl Aomyc-
KaeTcd TONLKO MO COrJacOBaHHI0 B KaXAOM KOHKPETHOM CJy4ae ¢ MECTHHMH
opranamu MunucreperBa ceabckoro xoasfictrea CCCP w oprasamH cawdTapuo-
3NHeMHOIOTHYeCKOR cay# Gbl.

HoMmenknaTypa o6beXTOB, AONYCKAEMBIX K pasMellleHHI0 HA  TEPPHTODHH
CAHHTAPHO-3aHTHHIX 304 B 3aBHCHMOCTH OT HX IIHPHHH, NpHBefeHa B Taba. 7

Q3enctienHe H GAArOYCTPOHCTBO CAHHTAPHO-3ALIHTHMX 30H. [lpoexrHpoBanue
O3e/1eHeHHA CAHHTAPHO-38IIHTHBIX 30H JOJMKHO OCYU[GCTBJAATHCA C YYeTOM Xapak-
Tepa NPOMHILJEHHHX 3arps3HeHHf, a TAKXe MeCTHHX NPHPOAHO-KIHMATHYECKHX
H Tonorpaduyeckux yc/qaoBHA.

PacTenus, Hcnoab3yeMble AJA O3€JeHEHHS CAHHTAPHO-3AU(HTHHIX 30H, AOJIKHbI
GuiTe 3 QeKTHBHHMH B CAHHTADHOM OTHOIUGHKM H JOCTATOYHO YCTOAYHBLIMH K
3arpA3HeHHi0 aTMocdeps M noys NpoMblLNEHHBIMH BhiGpocamu. Ilpx mpoexTpo-
BaHUM O3¢/eHeHHs CJieAyeT OTAaBaTh MPeANOYTEeHHe CO3MaHHI0  CMeIUAHHBIX
APEBeCHO-KYCTADHHKOBBIX HacamJeHHli, obnajaioulnx Goabmiei  GHoNOrHUCCKOH
YCTOAYHBOCTBIO H Oosiee BHCOKHMH JEKOPATHBHLIMK JOCTOHHCTBAMH TNO cpaBHe-
HHI C OAHOMOPOAHBIMH mocaakami. IlpH 3stom He Menee 509, ofmero uHcaa
BHICAXKMBAEMBIX MepeBbeB AO/UKHA 3aHHMAaTh [VIABHAS ApeBecHas TNopoka, obJa-
Aaowan HauGoabllefi CaHHTapHO-THMHeHHYeCKOR 3(p(eKTHBHOCTBIO, XKH3HECNOcO6-
HOCTBI0 B JAKHBX NOYBEHHO-KJAMMATHYECKHX YCNOBHAX H YCTOHYHBOCTBIO MO OT-
HOIIEHHI0 K BHOpocaM KaHHoro npomnpeanpusatusa. OcTaibuble [peBecHHe Nopo-
AW ABJSIOTCA AONOJHHTEJbHBIMH, CNOCOGCTBYIOLHMH JIyylleMy pOCTY raasro#
nopoan. Menee ycrofiyMBbie nopoAbl, HO Aamouine Goabllo#d 3ddekT B oyHeTKe
BO3lyXa, KaK ApeBecHbe, TAK H KYyCTapHHKOBHIE, AO/MKHLI Pa3MelllaTbCAd BHYTPH
MaccHBAa NOJ NMPHKPLITHEM ONyLIEYHBIX NOCAAOK.

Oasn onyweunwlXx uacamAenufi noaGupaiot HaxGonee YCTOMMHBLIE HOPOABE
AepeBbeB H KycTapRHKOB. OnyweyHblM HacaKAeHHAM, oGPAIUEHHBIM K ceantel-
HOR TEPPHTOPHH, NPOMBILJEHHBIM NPEANPHATHAM, AAMHHHCTPATHBHBIM 3[LaHHAM,
AOpOTaM, cheflyer mpuiasarth Gosiee HBOMHCHHIL XapakTep.

Tlpw noa6ope pacTeHHfi s o3eseHeHHS CAHHTAPHO-3AIHTHBIX 30H caeayer
pyKkoBoacTBoBaThca Tabauuamu «[eorpadHueckHe 30HBHI NMPHMEHEHHA ACCOPTHMEH-
Ta NepeBbeB H KYCTAPHHKOB» # «ACCOPTHMEHT [epeBbeB H KYCTAPHHKOR A4
O3eNeHeHHS CAHHTAPHO-3AUIHTHHIX 30H NpOMBULIEHAEX npednpustaiis. [aa
1BeTOYHOrO OQOPMAEHHH CAHHTAPHO-3AIHTHLIX 30H PEKOMEHAYETCH HCNOJb30BAThH
rasoycrofiyHBble BHAB OAHOJIETHHX, [ABYXJETHAX H  MHOFOJETHHX  UBETOYHBIX
pacTeHHi, peKoMeHAyeMble «ACCOPTHMEHTOM Ta30HHBIX TPaB»,

Cymectayiofilte 3eseHble HacaX AeHHS Ha TEPPHTOPHH CAHHTAPHO-3alIKHTHOM
30Hb AO/KHB ObiTh MaKCHMAJBHO COXPaHeHWH H BKJIOYeHn B obUlylo cHCTeMy
oseneHenHs 30Hb. [IpH HeO6XOAHMOCTH JOJKHBI NPeAyCMATPHBATBCA MeponpHsA-
THA MO HX pEeKOHCTPYKUHH. BHoBb cosgaBaemble 3eleHble HACAMAEHHA HOJKHB
npelcraBaaTh coboft nocaku NJIOTHOM CTPYKTYPh H30/HPYIGUIETO THINA, KOTOpHE
C034al0T HA NMYTH 3arpA3HEeHHOro BO3AYUIHOTO NOTOKA MEXaHHYEeCKYK» nperpaay,
OCaMJas W MOrAolMlaR YaCTh BPeJHBIX BHOPOCOB, WAH NOCALKH &WKYPHOR CTPYK-
TYPh (GHABTPYIOWEro THIA, BHNOJHAIOUIHE POJIb MEXAHHYECKOrO ¥ BHOJOTHYECKO-
ro GuabTpa 3arpA3HEHHOrO BO3AYMIHOFO NOTOKA.
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Tabauya 7.1. Homenxaarypa o6vexros, pasmeujaemvix HA TEpPuTopul CAHUTAPHO-
SQU{UTHOIX 30K 8 3QBUCUMOCTYU OT UX WUPUHOL

TMp# wupHre 30HL, M
HaumenoBanne

Ao 300 300—1000 1000—3000

Osenenenue, 64a20YcTPOECTEO

IlpesecHo-KyCcTapHHKOBblE HACAXKAEHHA + + +
I'a30HH, BETHHKH + + +
ITuTOMHHKH — — +
CenbCKOX03AACTBEHHBIE KYALTYPbI — — —
IMnomanxku ans orabixa paGoTalOUIHX HA + + +
MNeANNHATHAX
TpancnopTHbie ceTu
ABTOROPOrH, Mpoesabl + + #+
Pa3sA3ku A0pOr Ha pasHBIX YPOBHAX — — +
Tporyapu + + +
Besnochneanbie 1opoxkn + + +
CrosiHKH ABTOMOTOBEIOTPAHCNOPTA -+ -+ -+
JKeneaHogopoxXHEE NyTH - —_ +
Bepronernnie niomanxu —_ _ -+
Huoceneproe KOMMYRUKAYUL

CeTH HHMKEeHePHBIX KOMMYHHKAIHH + e +
JI3T1 or 20 o 110 kB —_ + +
JISTT or 110 po 220 kB = — —+

30anun a0MURUCTPATUBHO-CAYHEOHOZO U HAYUKO-TEXHUMECKOZ0 HOSHAHERUA

AIMHHHCTDATHBHO-CyXXe6HbIe 31aHHA + + =2
npoMnpesnpUaATHR

31aHHA HAYYHO-TEXHHUYECKOr0 Ha3HAYeHHA + + +
NPH NPOMNPEnNPHATHAX

TNomeuleHna nns aBapxiHOro nepcosana H + + A+
OXpaHbl NpeanpHATHH

TMpodTexyynnrula, TeXHHKYMbI + + +
[MapuaboHbl  CTauHOHapHOrO  HabAONEHHS + + +

38 3arpA3HeHHeM aTmochephl
30danun TOpeoB8O-KOMMYHANLHOZO HASHAYEHUR

ToproBue 3nanHus, KHOCKH B + -
3aBOACKHE CTONOBBIE —+ =+ +
3apofcKHe MONHK/IHHKKH, aMGyaaTopHH - -+ -+
[ToxapHoe neno -+ - +
BauH, npaveynne + + -+
Fapaxu + + +
Koreasneie (Ha rasosoM Tonauee ¢ ofoc- — + +
HOBAHHEM WX pa3MelleHHs MO pacueTy pac-

CeHBaHHA)

TlpoMTOoBapHbie cKaalbl, He BhlejAOUIHe — + +
spenxocTed

Menkne npennpHATHA, He BhIIEAIONLHE — + +

NMPOH3BOACTBEHHbIX BpED'.HDCTEﬂ

mn pHMedanue: - pa3MeldleHHe NONYCTHMO, — pasMellleHHe HeLONyCTHMO



H3zonupymoline nocaaKn coO3AROTCA B BHAEC NJGTHHIX APEBECHHIX MACCHBOB M
noJo¢ ¢ ONyIKaMHd H3 KYCTADHHKOB Ha TCPPHTOPHH -CAHHTAPHO-IBMWMTHNX 30H.
Haca)xaeitns H30JHPYOUIETO THNA pasMewlaloT ROJAH3H NPOMBILIAEHHOTO npen-
npuatna. Hdubonee 3PpdekTHRHM nocalKh ¢ oOTeKaeMbIMH ONYIWIKaMy, T. e.
CO3AAHHLIMH KYCTEDPHHKOBHM® H JApPCBECHLIMH NOPOAAMH C TOCTENEHHO YMEHb-
IJaUIHMHACA MO BHICOTe KPOHaMH, ,ut‘peﬂhﬂ OCHOBHOR NOPOAbLI B H3OJHPYIOUIHX
MOCAAKAX RHICAMHBAKTCR 4eped 3 M B PRAY NPH PACCTORHKH 3 M MeXAy pRAa-
MH; PaccTOfine MEXAY AEPeBbHMH CONYTCTBYIOMHX nopod 2—2,5 M; KpynHbe

KYCTADHHKH BLICAXHBAIOTCA Ha pacctoAnnn [-—1.5 M oawd oT Apyroro, men-
ke -~ 0,5 M npH wnpnue wmemavpainh 2 L5 m.
s ckopeiuiero AOCTHRKEHUY (WPOHTANRHOA COMKHYTOCTH HACaMAEHHA B

NOCAKH HADAHPYIOULETO THNA (RLViPhL EOJAOC W M3CCHBOB) MOrYT GHTh BBeAeHH!
JONOJAHHTeNBHO KycTapHHKH. [luciini ¢uAbTpYyIOUlEro THNA ABJAIOTCA OCHOBHLI-
MH B 3alUMTHHX HACAXKAEHHAYX, HMH MOTYT OLITh 3BHATH TAKKe NpPeA3aBONCKHE
TMOAKLTT TORTUTODIN, YUACTKI HOTMOA DAY MADAVTON | MACT KRATrORPeoy.
HOTQ OEABIXE,

Cxemoll pasmeileHns HacaXACHHA ¢ QHABTPYIOLMMH NOCALKAMA NpegycMar-
pHBAETCA Yeperosallne B INAXMATHOM MOPSAKE IEKPBITHIX M OTKPHTHIX ApoCT-
paHctB, B KavecTBe OTKPHTHX NMPOCTPAHCTA HAPAAY C YYACTKAMH, 03e/leHeHHHLIMH
IH3KOA PACTHTCAbHOCTBIO, MOTYT  PACCMATPHBATLCA  JNIOPOTH,  TPAKCNOPTHHE
PU3BHINK, KeNeIHOAOPOMIbE CTAHIN, MJIOMSAKH OTKPHITHX CKJaaos, &BTOCTO-
anku u ap. [Tpu stom cob.0ACHHC B NAaHe CTPOrOR reoMeTpHuecKoR GOpMH H
paaMe.'ieHHsl MACCHROB H OTKPHITHIX YHYACTKOB Hen(f3aTe/ibHO.

Ydaetka nog HALTPYIOIUHE ROCAAKH PEKOMEHAYETCA OTBOAHTb NJAOLIAALI0
He senee 33,5 ra, not OTKPuWTHE MNpocTpaHcTBa — nsomaivie l—I1,5 ra.
DuAbTPYIOUIHE NOCAAKH BHINOJHAIOT B BHAE DPA3JHYHHX MO NJIOUIAAH MACCHBOB
H TOJ0C 683 KYCTAPHHKOBWX onyiuck. CocTaBasioUIHe HX MOPOAH AOMKHH HMETh
KPYIHbIC H BHWCOKONOAHATHE KPOHW. [[1A yBeAHYEHHR JHCTOBOA nOBEPXHOCTH
NONYCKAeTeH BREASHHE BHYTPb MACCHBA KYCTAPHHKOBHX mopoa (5—10% kousm-
qecTRa BHICAXKHBAEMBIX JACPeBbeB).

Onrumasnblibie YCIOBHA NPOBETPHBANHA M OUHCTKH BO3RyWIHoro Gaccefiua B
CAHHTAPHO-3UUIHTHOR 30HC JOCTHTAKOTCR CO3JAHHCM KOPHAOPOB RPOBETPHBAHHA,
0COGEHHO B HANPABJACHHH [OCMOACTBYIOMNY BerpoB. B Kawectie  KopHAopoB
MPOBETPHBANHA MOTYT OWiTh HCNOJBIOBANLI TPACCH ABTOMOGHJBHI X H MKeJE3HHIX
ROPOr, IMHHH BLICOKOBOJBTHLIX JCKTPONEPCAAH, BOROeMbBl H ApYTHE OTKpHITHE
ipocrpavcrsa. Kopuaopu nposeipusanna He L0OAXHB OHTh HanpasseHsl B CTO-
POHY KHJ0H DACTPOIIKK

[Mpn cossannn CRIHTAPHO-3BIIHTHLIX 30H HA TEPPHTOPHAX, NOKPHTHX JeCOM,
neo6XoAnMO 0GECIEYHTh XOpOWee NPOBCTPHBAHHC H OTBORA 3arpA3HeHHNX BOY-
AYMIHWX Mace KaK ¢ caMOil NPOMIJIOWAIAKH, Tak H ¢ TCPPHTOPHH CAHHTAPHO:
JRIMHTHOA 30HB, cosfasas npocenn wupunoit 60- 80 M, no ne Goaee 100 w,
HaNpasJCciiHble B ¢TOPOHY OT XKuofi 3acTpoike. Co CTOPOHB Npocekn Hacamfae-
HHR HE JOJKHB HMETh NMJAOTHMX ONYyWIeK, NPenaTcTBYIOUIHX HX TNPOBETPHBAHHIO,

Ecan necHoft macchs chopMupOBaH H3 NOPOA, He YCTONYHBHIX K 3arpA3HEHHIO
TCPPHUTOPHH NPOMBIULIEHIBIME BHOPOCAMH, HeOGXOJMHMO NPeAyCMOTpPeTh J1eCOX0-
asficTREHHBE MEPONPHATHS MO NOCTENeHHON 3aMcle STHX MOPoA YCTOAMHBHMHU.

[lpx npOeKTHPOBRHMH CAHHTAPNO-3AULATHHIX 30H ACHCTBYIOUIMX NpeANpHATHA
B CTECHEHHBIX YCJOBHAX CJOKHAWCHACA rOpoOACKoil  3acTpofikKH  yaeabhuit Bec
O3CIEHACMHMX TEPPHTOPHIT H HX pPHAMCUIEHHE YCTAHARAWBAIOTCA NO COrAACOBRHIIIO
C MECTHWMH  OPFaHaMH CAHHTAPIOTO HAal30Pa 1 OPraHaMH CTPOMICABCTBA M
APXHTEKTYPHL.

[IpoekTuponanne  os3esencius canuTapHo-3alUHTHON 30HH JOMMHO oCylle-
CTBAATBCA € y4yeTOM YTBCPKAGHHMX  TCXHHKO-3KOHOMHUYECKHX  0GOCHOBaHHH
{T30) cTpoHTeabCTBE NPEANPHATHA HAW APYrofl NPCANPOEKTHOR AOKYMeHTalLM,
saMenniowed TIO, B KOTOpPHX HApAAy C NOATBCPIKUAEGKHEM  SKOHOMHYECKOR
Le/1eco06pPa3HOCTH W XO3AACTBEHHON MenGXOAMMOCTH CTPOHTENBCTBA HJAM DEeKOH-
CTPYKIMH NPCANPHATHH ONPCAENSIOTCH:

060CHIOBAHHOCTS NPHHATHIX PASMEDOR CAHHTAPHO-3AIMHTHOMN 30HLL

XAPaKTe)P HCMOJB30BAHHA €e TEPPHTOPHN;
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3aTvpaThl Ha r034AHHE 30HH C BKJIOYEHHEM B HHX CTOHMOCTH O3€/leHeHHS H
GnaroycTpofictBa O3e/IeHAEMO TepPHTOpHH, a TaKiKe 3aTpar, CBA3AHHBIX C H3b-
ATHEM 3eMeJib H3 CeqbCKOXO3ARCTBEHHOro M0Jb30BAHHA H  BBIHOCOM  XHJbA,
AeTCKHAX W JdeveOHbIX yupexknennii. OGbeM MaTepHanoB, HEOOXOAHMBIX  [as
paspaboTKH NpOEKTa O3¢/JeHEHHA, a TaKKe €ro CoCTaB npupedeHn B <Pykosoa-
CTBE NO DPOEKTHPOBAHHIO CAHHTAPHO-3ALIHTHHIX 30H MPOMBUNIEHHBIX NpeNpHA-
THil» (M, g'rpoﬁns,t(ar, 1984 r.).

7.4. OUMCTKA BPEAHLIX BLIEPOCOB B ATMOCHEPHLA BO3ARYX

SppeKTHBHOCTL TOTO HAH HHOTO METOAA NbLASYNABAHBAHWA 3aBHCHT OT CKOPOCTH
NepeHoca a3po30JALHHX YAacTHW K ocagutenbHoli nmosepxwocTH. [Ipuuem Goablroe
3HaYeHHe HMCET CKOPOCTb BOJM3H ocafduTenbHoft nosepxsoctTH. Jlad HeKOTOpHIX
METOJ0B NbLIEYNaBIHBAHKHA CXOPOCTH TAKGIO FEPeHoca onpefenseTcs cBOACTBAMH
23p030JbHBX YacTHU, Hanphmep, HX NOXBHIKHOCTHIO.

Boablnoft kpyr 3838y ra3oodHCTKH CONPAKEH € OCaXKAEHHEM A3DP030JbHLIX
YacTHU H3 TYpOYJEHTHOrO NOTOKA NOJA BO3/AeHCTEHEM TPAAHEHTa BHEIUHHX CHJ,
KOTOpEIi ABJASIeTCS ABHXKYIefl CcHJOA mepeHoca a3jpo30/bHbIX 44CTHI Ha OCaaH-
TENbHYI0 NOBepXHOCTL, B KawecTne ocagHTeabnofi MOBEPXHOCTH MOXKeT OHTBb
Kamjig HAH MJACHKE XHAKOCTH, CTeHKA MHKJOHA, MOBEPXHOCTh BOJIOKHA, rpany.na
wyxrtoporo sarepuasa. [leped ocaxiaelneM a3pO30JabHBIX YACTHI HA NMOBEPXHOCTH
HPORCXOAHT HX TOPMOKCHHC, KOTOPOC HAYHHAETCH Ha HEKOTOPOM pACCTOAHHH
OT MNOBCPXHOCTH, ONPEACHACMOM KaK NyTh TOPMOMEHHA A3P0O30JLHOA YACTHILI.
[Tosromy auMMu TOKa H3rkGalOTCs W OGTEKAWT TEJO, Ha KOTOPOM NPOHCXOAHT
OCa)KJeHHe A3DO030/LHEIX YACTHI HAa PaccTOAHHW He (ojee 3TOTO NyTH, BCaeleT-
BHe 4ero >p(eKTHBHOCTH OCaMJAeHNs AIPO30JLHLIX HACTHI HA NOBEPXHOCTL 3TOr0
Teda Oylder 3aBHceThb OT ABYX Kpurepuen: St u Re, 3HaueHHA KOTOPHX ACMMHB
NPeBLILIATE HX KPHTHYECKHE BeAHYRNLI

Taxoii pexum mepenoca aspo3ogbHLIX YacTHU ofnpeldeaseT paloTy CHAOBOrO
oA B HHEEPUHOHHBIX MNbLIEYJIOBHTEANX, TAKHX KaK UHKJOHB, TypGOYyJeHTHbe
npoMbiBaTesH THNa cKkpyGiepa BeuTypn, pa3uble HacajoyHble HAH MOJble CKPYyO-
6Gepel, BOJAOKHHCTHIE TYMaHOYJOBHTENH M HEKOTOPbie APYTHE MbljieyJaBJHBaloUIHe
annagaru.

ajayy nbAeynaBaHBAHHA, BO3HHKAKOMMe NpH  QuabTpaunu  asposo.ed
Yepes BOJOKHHCTHE, CJAOCBMC H PYKasusie QuibTpbl, CBA3aHL C NEPEHOCOM aspo-
30JIbHBIX YACTHI[ B MOPHCTHIX Cpeax,

JioGas nopHcTas neperopoaka XapakTepH3yeTcs aspo3o/bHOA OpoHHLae-
MOCTbIO, ONpefeNfloUlell ee CROHCTBa 3afepxHBaTh a3p030JbHHE YACTHUM, NpH
3TOM MOPHCTAA Neperoposka 3abHBACTCH MHIJLIO H BO3HHKAET HeOOXOAHMOCTL B
e¢ pereHepauud. LInkaHunocTb npouecca GUARTPALHH oNpeldedsieT HaJaH1iHe B
TAKHX YCTAHOBKAX CEKUHil, KOTOpslie NepHOAMYCCKH OTKJIORAIOTCA Ha pereHepa-
HHIO,

Kak npanuno, 3pdekTupnocTs paccvarTpinacMbIX NPOUCCCOR MHJACYIABIHBA-
HHA ONHCLIBAETCA R BHAE SKCMOUENUHs Lo (pyHKInH

ne= ) —e-t (7.2)

Ouesupno, uto aHauedme 3TON (yHKUAN H3IMensercss B wHTcpBase 0—1 u
BO3pACTdeT C YREJHUEHHEM NOoKa3aTeas swcnonentn §, T. e, 3naucHue 3dexTHB-
HOCTH TOFD HJH HHOTO METOJa MNLLIEY.IAB.IHBAHHA ONPeJeNsieTCA  KOHKPEeTHHIM
cofiepikannem BeandHusl E. Hanpumep, usmeHcnue sdpdektusioctn ot 0,8 mo
0,99 coorpercThyeT H3MeHCHHMIO BeaHvunsl § or 1,6 nmo 4,7 1. e. B 3 pasa.
B taba. 7.2 npusegcuni Aaunuie no (pakuHoHuod 3OGCKTHBHOCTH y/1aBAHBAIKN
NLAH PasauyibIMH AnnapaTaMH, a TaK)Ke AAHUbIC N0 HDYCKTHBHOCTH Y.I4BJNBA-
HHS CTaUZapTHOM NLIAY CO CPCANCKBAAPATHYUBLIM 3HAYEHHEM pafHyca r=75 MKM
H JHCrepcHell pacnpeicJennss YAcTHIL N0 pas3MepaM. pasuci 4.

267



Tabauya 7.2. 3phekTusHocTs YaasAUBAHUA NbLAL PAIAUYHLIMIL NBIACYAOBUTEASMU

3dppekTHHOCTL, %, YNBBAHBAHWA NWAK C PAAHYCOM HACTHL, MKM

[Muneyaoantens
26 2,6 0,5 cTasaapraan
[0

Ll uknows:

BHICOKOS( PEKTHBHbIE 85 67 10 34,2

masnorabaprTHbe 96 89 90 93,8

GarapeitHbie 62 42 10 47,2
AnekTpodHneTph:

cyXHe . G8 92 82 94,1

MOKpHe 99 98 92 99
Pykapubie dunnrph 99,9 aa g 99,0 998
CrpyfSepui:

opomacMue 96 94 35 90,3

BeuTypH 99,8 0.6 94 99,7

Tabauya 7.3. Pexomendayuu no suibopy MaKcumarvno donycTumodl
CKOPOCTU 2a308 8 0CAJUTEAbHLIX KAMEPax

Mbsn [MaoTHocTs yac- CpeanemenHanubih  MakcHmanbno gonyc-
THL, Kr/M° pasMep uacTHU, MKM THMER CKOpOCTH ra-
3os, M/c
AnloMHHKeBas CTPYKKa 2720 335 4,3
AcGecr 2200 261 5,0
Hasecthsk 2780 71 6,4
Kpaxman 1270 64 1,75
Hewmeranauueckas nuiis ua 3020 17 5,6
NAABHALHLIX nevei
OKcua cBHHUA 8260 14,7 7,6
Cranbnas apobb 6850 96 47
IlepessiHHas cTpyxKa 1180 1370 4,0
JlepeBanubie OnKAKH — 1400 6,6

7.4.1. Cyxas ouMCTKA BPegHbIX ra3osbix BbI6Pocos
M ae annaparypHoe oopmneHue

[To emocoby neficTBHA annapaThl CYXOfi OYHCTKH rasoB MONHO PasfeaHTh Ha
Caegylte rpynne:

nblieocafdresbible KaMensl, NPHHUMN KeACTBHS KOTOPHIX OCHOBAH HA HC-
NOALIORAHHH TPARHTALUHOHHBIX CHJ;

HHEPUHOHHLIE NHACYJORHTENH, TPH paboTe XoTOpHX HCHOJb3yeTcsA  CHJA
LGy LH

HHEKNOHW, ADEEUEN AeficTEYa KOTOPHX OCHORAH Ha HCOO/B30BAHHH LEHTPO-
GexHNX cum,

Nuneocagureasnnie xamepw, B nujeocagutensuux  Kamepax (puc. 7.1)
TMPOHCXOAHT TPABHTAIHOHHOE OCAMXAEHHE 4YaCTHL NbIJIH, HJAH OcaxJeHHe nol Aei-
CTBHEM CHAB THMECTH, 4TO npeactasaserT co6ofi Haxbosee fpocTol BuA OCaM-
JNEeHHA TBLIH.

B taGruue 7.3 npUBAeun HOKOTORHE DNEKOMEHAAUMU TO RWGOPY MawcuMads-
HO AONVCTHMOR CKOPOCTH razon B OCAANTESLHMIX KaMepax.
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Puc. 7.1. [Muneynosarenu:
4 =~ ULIEOCARHTEILHAN KAMEPA; O -~ HCPUHOHEBIC NEIIEYAOBHTEAM

[Tpu naMMHADHOM ARKMeHMH 3aMbLAEMHOrO TA3A MOA BJAHAWHEM' CHJIN THMNe-
oTH MRANELR OCCAAT KA AUC ONJAERSX KaMEP €0 CKOPACTLIr BHIANMA U (CM.
. 6).

Tlo womorpamme (nuc. 7.2) mokHO onpenenwTh 00BEM ra3a, MPRXAAAMErocs
na | w? njgomann nosa wamepw. HomorpamMMa TMOCTPOEHA B NPEANOJOHeHHH,
4YTO BA3KOCTL TA33 paBHA BA3KOCTH Bo3AyXa. EcC/H BA3KOCTL rasa cyluecrsedso
oT/NuaeTc OT BASKOCTH BO3AYXa, TO NOaydeHHBIA N0 HOMOrpaMe pesy/bLraTt
CACHYET YMHOKHTH HB BeJHYHHY Ype/Hs, TAE fir H iy -— COOTBETCTBEHHO AHUAMH-
Yyeckan BE3KOCTH rasa ¥ BO3AyXa MPH NaHHOA TeMuepaTtype.

Ha npakTHke W NKAPRABIX KAMEDAX 4ACTO OCAXMIAAPTCH W BHICOKOAHCHEPCHAs
ANAL, 2vn afpecugercq koArynaguefl wAcTHI, ROIEEKamtreld now avaudTeahHoli
KNHUEHTpalUMH H CKOPOCTH 83P030sl.

Auamemp vacrmuy d, ocedawwux npu AAMUKGPHOM NOMOoKe 2a3d, MKM
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Pre. 7.2. Homorpamma anr onpepenennn 00beMa Tada, npuxopsmieroca wa | w?
noag nunencanuTannuafl wamany
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Puc, 7.3, Kanosuiineili NbIeyN0BHT e

D¢deKTHBHOCTL  YAABJIHBAHHA BBICO-
KOZLHCNEPCHOA NbIIH € YaCTHAMH  MeHee
5 MKM B NMHEOCagHTENBHHIX KaMmepax J.a-
e O6OJbWHX pa3MepoB OAHSKA K HYJIO,
KpPYNKbe JKe YacTHUB MBJH  pa3sMepoM
30-—~40 MM ¥ Goablle YJNABJAHBAWTCA
JOCTATOYHO XOpoulo,

Henocratkamu NEAC0CATHTENBHBIX
KaMep MO cpaBHelMio C APYTHMH nblje-
YJIaBJHBAIOUIHMH yCTPORCTBAMH ABJAIOTCA HX Gosbliol 06beM H Manas sddek-
THBHOCTh, & NpEHMYIeCTBAMH — MaJiog THAPABJAHYECKOe CONpPOTHBJAEHHE, NMPOCTOIY
H HaJeXHOCTh KOHCTPYKUHH H BO3MOXHOCTb YAaasrk OT ra3oBoro NOToKa ¢dpak-
UHH KDYNHBIX YacTHIl, 06JafaOUIHX NOBbIUEHHOH abpasupHocTeio. ITosTOMY HA
lesecooOpa3Ho HCMOJL3IOBATB B KayecTBe MEpBO CTYNEHH OMKCTKE Meper Ooaes
3P Dek THBHBIMH NHNEYNOBHTENAMH,

HHepuHoHHbe nbiaeyaopHTean. K npocrefiiiHM HHePUHOHHBIM RBJICY 2B
BAIOUIHM CPEACTBAM MOKHO OTHeCTH HeGoJbUIHE MO CPAaBHCHHIO ¢ MBLIEOCATM-
AeNbHEIMH KaMepaMH eMKOCTH, B KOTOPbIX CKOPOCTb JafblIEHHOrC NOTOKA, MOA-
BOAHMOrO CBEpXY HJH COOKY, W3MEeHseTCs No BeJH4YMHe H HanpasJjenHw. HMawene-
HHe HanpasJeHHA CKOPOCTH MOTOKA AOCTHTAeTcs, B YACTHOCTH, pa3MelieHHeM B
anmapaTte OJHOH HAH HeCcKOJbKHX meperopofok (cM. puc. 7.1).

[Ipn peskoM H3MeHeHHH HaNpaBJeHHs [JBHXKEWHA Ta3oBOTO NOTOKE HacTHIL(
AbIH noA BO3JeACTBHEM HHEPUHOHHOA cHAabl OYAYT CTPeMHThCA NEpeMelU(aThCH
B MpexHeM HanpaBjeHHH H B jajbHefilieM MOrYT OblTh BbieseHbl H3 3TOroO
noroka. Ha 3Tom npunuune paboraeT pAj nblieyJoBHTEefl.

Kawmepa ¢ neperopoakoft (cm. puc. 7.1) no 3d¢eKTHBHOCTH MbLICYIABAHBAHHA
Mano oThuyaercsl oT oGWYHOH OCaAMTe/bHOA TOPH3OHTANbHOR KaMephl, HO Hueer
Gonee BLCOKOe rHApaBaHYecKoe conpoTusaeHHe. [IpH 5TOM YacTHUB MbLIH Kpyn-
Hee 25—30 mkm ynasaupaotes Ha 65—86%. [uapaBaudeckoe COMPOTHBAEHHE
cocrasaser 100—500 [la.

Xanwosuiiue nuneynopurean. IpuHunn geficTBHA KaMO3HAHBIX NBLICYIOBH-
Tenefi (puc. 7.3) ocHoBan Ha peakoM (okoao 150°) H3MeHeHHWM HanpaBJeHHs y3-
KHX CTpyeK Tra3oBOr0o NOTOKa, MPOXOAAUIMX 4Yepe3 3a30pH MeXKAY JONacTaMH
HAMO3H, H OTKJOHEHHH YAApAIOU(HXCA O NOBEPXHOCTH Jonacreff 4acTHU NHJH B
HanpasJeHHM Leay (OTBEpCTHA), yepes KOTOPYKd yAaaseTcs 4YacTh [asoBoro
noTOKa, o6oraiieNHoro nulibio. OCHOBHBIMH JAOCTOHHCTBAMM IKAJIO3HAHHX Nblje-
yJI0BHTe/ el ABJAIOTCH MaN0e THAPABJMYeCKOe COMPOTHBJEHHE H 3HAYHTENBHO
MEHbIIHE MO CPaBHEHHI0 C JIOGHMH  JPYTHMH  NHVIEYJIOBHTEJAAMH  pa3mephl.
Hepgocratkamn xamo3niHOro NHAEYJOBHTeNsl RBAAIOTCA: HIHOC MJAACTHH peller-
KM NpH BLICOKOR KOHUEHTPAUMH OCOGEHHO KPYnHOA NbIIH ¥ BO3MOMXHOCTH obpa-
30BAHHA OT/0XEHHA NPH OXNaxKAEHHH rasoB Ao TOMKH poch. Kamosaudnue
MBEJIeY IOBHTENH NPHMEHRIOT ANA Y/ABJHBAHHA YACTHU MBIH KpynHee 20 MKM.

eHTpoGeXunle nuineynoBHTeaH (uHKJAoHW). llenwtpolexHble CcHAB, BO3HH-
KalouiHe NpH BpAalIEHHH TA30BOTO NOTOKA, UIHPOKO HCMOAB3YOTCA B TeXHHKe
nuineynasaupanusa. Ha 3ToM npuuHuune ocHoBana pafora HauGoJee MHOTOYHCJEH-
HOA TpynAb NblNeyNOBHTeNefi-UHKIOHOB. LIHKJOHH HMeIOT npeHMyllecTBa nepeg
APYTHMM annapaTamH, NpHMeHAEeMBIMH AJs OYHCTKH rasos, 410 06YCJ0BJEHO
He6OABILOA HX CTOMMOCTBIO, NpocTOTOR ycTpofleTBA H OGC/AYKHBAHHA, CPaBHH-
TeJbHO HeGOJBIUIMM CONPOTHRJEHHEM H BHCOKOR NPOH3BOAHTENBHOCTDHIO.

Ha puc. 7.4 cXemMaTHYHO NPeACTABJEHH OCHOBHBE BHAB KOHCTPYKUMA NHMK-
JIOHHBIX MblEYNOBHTEIEH.

Tasw, HanpaBasiomMecs B annapar, NOCTYNawT B LUMJAMHADHYECKYH) HACTh
UHKA0H2 (pHC. 7.5), rlle ABHAKYTCR NO CNHPAAH C YBeJHYHBAIOWEHACH CKOPOCTLIO
OT NepHdEpHH K WUeHTPY BHYTPb, ONYCKafACh MO HApYXKHOK cnupand, 3aTeM NOA-
HHMAIOTCA N0 BHYTPeHHed CAHPANM H BHIXOAAT Yepes BHIXJONHVIO  TpyoOy
Crenets ynapaHBaHHH NMWJAH B PA3AHYHBIX MHKIOHAX HPHBeeHa Ha puc. 7.6.
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AT cuor Muor UK
Puc. 7.4, OCHOBHBE BHAB KOHCTPYKUHH LHKNOHHLIX HbueysoBHTeneR

LIHKNOHHBE NLINEYJOBHTEIH HMEIOT CJAEAYIOlUlHe NPEeHMYyLlecTBa:  OTCYTCTBHE
KaKux-auGo ABHXKYWHXCA YacTed; HajexHoe QYHKUHOHHpOBaHHE NpPH Temnepa-
Typax rasos BnaoTh A0 500°C Ge3 KakHX-N1HGO KOHCTPYKTHBHHIX  HIMeHEHHA
(ecnH npepycmaTpHBaeTcs npuMeHelHe Goaee BHICOKHX TEMNEpaTyp, TO anmnaparsl
MOXHO H3rOTOBAATH M3 CNELHANbLHLIX MAaTepHAnOB); BO3MOMHOCTb YNABJUBAHHR
a6pa3uBHLIX MATEDHANOB NpPH 3aLHTE BHYTPEHHHX TNOBEPXHOCTET  UHMKJOHOB
CneuHanbHBIMH NOKPHTHAMH, MblAb YJABJHBACTCHA B CYXOM BHAe; FHApaBaH4YeCKOe
COMpPOTHBJIEHHE MOYTH NOCTORHHO; YCNeWHO pafoTaloT NPH BHICOKHX AABACHHAX
rajos; BeCbMa MPOCTH B H3IrOTOBJIEHHH; pPOCT 3a8NblJAEHHOCTH Fa30B He NPHBOAHT
K CHHMEHHIO (pakKuHOHHOA 3(PPEKTHBHOCTH OYHCTKH.

Bmecte ¢ Tem Heo0X0AHMO MMeTh B BHAY, YTO THAPEBJHYECKOE COMPOTHBIE-
HUEe BBICOKOI(DPEKTUBHNX UHKAOHOB gocturaer 1250—1500 Ia, u vacruum pas-
MepoM MeHblle 5 MKM yaasaupalotca nJaoXo. [pu GosbWHX pacXoaaX OYHILEH-
HbIX Ta30B NPHMEHAIT FPYNNoByo KOMOOHOBKY annaparos.

KomGunnponannnle annapatel. OAHHM H3 NPEACTABHTE/IeA KOMOHHHPOBAHHHX
annapaToBs, T. e. HCTOAb3YIOUWIHX HECKOJbKO NPHRIANOB JeACTBMA B OLHOM an-
napare, ABafercA ycTpoAcTBo cyxofi ouuctkd rasos thma TMC. Ha puc. 7.7
MoKA3aHa MNpPHHUKNHAJAbHAA CXeMa }’CTPOECTBB H €ro npHCOoeNHHHTEJbHbE pas-
MepHl.

YcTpoicTBO COCTOMT W3 BXOAHOA NpPAMOYroJbHOR kamepu /, natpy6ka 2,
NpAMOYroJbHOro Kakana 3, coeAuHsioulero kamepy [ ¢ HHXKHef 4acTeio ycTpoii-
cta. B BepxHell yacTH NPAMOYroabHOro KaHana pacnoJoXen Kaanan 9, coeaH-
HeHubit ¢ TAroi 10, BbiBefleHHOR B BEPXHIOD 4acTb KaMepw.
B HuXHel wacTH NpAMOYrobHOrO Kasana Haxo/HTCA pacce-
kateqab 8 [Ipamoyroabhbii Kawan J 4epes uienesble KaHadab
6 cOeAHHeH ¢ UHJIHHADHYECKHMH BHXDEBHIMH KaMepaMu J,
B UEHTPaJbHON 4acTH KOTOPHMX HaxoAATcs Tpy6m 4. B npo-
THBONOMOMHOR 4acTH OT WeJeBbiX KaHaJ 0B prﬂu nepexo-
AAT B KAMO3MAHWA neaeysnoBHTeas. C ofHoR U3 CcTOpOM
Tpy6 4 pacnonoxens natpyOku JI JaH OTBOAA OWHILEHHHIX
razoB. [lox WHAHHAPHYECKHMH BHXPCBLIMH KaMepaMH HaXo-
anrca Oynxkep 7. [lam Gosee TOHKOH OYHCTKM rasos (npu
HeGoMbIIAX e¢ oOheMax) B Tpybax MoXerT OuTb pacnoso-
MeHa nopuctan HaGuska (puc. 7.8).

Yerpoierso pafoTaer caeaywiunM ofipazom. Ounmaemuit
ras nocTynaeT BO BXOAHYI0 NMPAMOYTroJibHYW Kamepy J yepes
natpy6kn 2, rae MenkHe HACTHUB Y hPYMHAIOTCH BO BCTPed-
HHX rA30BRIX cTpyax. [lajee raa HanpaBaseTcs B Npamo-
YrOAbHHA Kanan, rie B HUXKNEH YacTH Cro pasfieasietcs 4epea

Puc. 7.5. CxeMa OCHOBHOro ABWKEHHA ra3oB B LHKJOHE
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Puc. 7.6. Cvenesb ynapauBatusi NHKM B LHKJIOHAX PasnHYHbBIX THIOB

pacceKarteqab Ha [Ba MOTOKAa, NOCTyNaiollHe B UHJAHHADHYECKHE BHXDEBhle KaMephl,
npeacTaBAsiollHe 000/l rOpH3IOHTAABHO PACNOJIOXKEHHbIe LHKJOHBL.

OyditaeMbifi a3 B UMJAHHAPHYECKHX KaMmepax [BHKeTCA B HanpaB/ieHHH
HaMo3ufHOTO NBIARYNOBHTENS, BCTPOEHHOrO B LEHTPaJbHYI0 YacTh IHIHHApHYEC-
Ko BixpeBoii KaMepn,, OuyHcTKa ra3oB B JKaNO3HAHOM MbleyJOBHTeNe npomc-
XOAHT B pe3y/ibTaTe pe3KOro HW3MeHeH#s HaNpasJieHHs Tra30BOrO  noToKa.
Ouniennbifi ra3 yAansercs Yepe3 naTpyOKH, PACNo/OKEHHbIE B NPOTHBONOJIONK-
HOM YacTH OT XKAaMO3WAHOrO NbIEYNOBHTEAS. YNOBJNeHHHE NpoAyKT (nwab) yaa-
AfeTcs yepe3 OVHKEp B HHIKHeRA yactH ycTpoficTsa. .

Tpoy3soANTEIBHOCTS YCTPOACTBA PETYJHPYETCA B IUHPOKHX TNpelenax, 4TO
AOCTHraeTcs MSMEHEHHEM COMPOTHBJAEHHA YCTPOACTBa NPH nepeMelleHHH Kaanaka
B BEpPXHEH YACTH NMPAMOYrOJbLHOrO BEPTHKANBHOrO KaHana.

PuasTpauns. Metog (uALTPaUHB KAaK METOJ NWJEYNaBAHBAHHA ABARETCHA
Haubonee 3pQeKTHBHEM. PaceMoTpum HexoTopble ero ocoGeHrocTH, [lpu dHABT-
paluu aspo3osed  3¢¢deKTHBHOCTE H CONPOTHBAEHHe QHALTPA HIMEHAIOTCA BO
BpeMenn. [lpy 3TOM NPOHCXOAMT BechMa CJOXKHHWA npolecc, KOrAa mnopOBHe
KaHaabl QHALTPYIOUleli MOPEDPXHOCTH 3aMOJAHAIOTCA CO CTOPOHBI BXOAA 3anblieH-
HOFO ra3s 43pO30JbHLIMH wacTHuaMH. Yepea HeKoTopoe BpeMa olpasyercs
«BTOPHYHAA» NOPHCTAA CTPYKTYPa, YYacTBYIOUWAA B npouecce yAaBJAHBaHHA NblJH
03 raizon, PuabTpylowed cpeaofl yxe CTAHOBHTCA He TOJNbKO CaMa nopHCTasn
neperopoika, HO H ofpasyioluiica nuaesod c1of,

[MeineBof cnolt umeer NopH, pa3MePhl KOTOPHIX COH3IMEPHMEI C DAa3MEpOM
yactuil. [lostoMy ocesminfl c/of nNblaH YA2BAHBAET YacTHUbB M3 rasa, kak Obl
OTCeHBas HX, T. €. NpakTHyeckH noanoctbio. OcHoBHana Macca NBIAHHOK He NPOHH-
KaeT BHyTpb MEPEropoakH, a OCeAAeT CHAPYXKH CJ0f, B pPe3yaLTaTe 4Yero To/ULHHA
CJIOS NBIJH BO3pAacTaer. '
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l Ynobnenmsii
npodyxm

Puc. 7.7. Mpruunnnanshas cxema ycrpoficrba ouwnctku tHma TMC (a) # npuco-
elHHBTeNbHbE pasmeph (6), MM:

TMC A b B r A E X 3 H K

1180 1720 1120 780 D-—273 150 550 400 378 100
1510 2100 1320 1020 D—325 200 820 370 490 150
1510 2100 2120 1020 D—325 300 820 270 490 150
2490 3650 2120 1660 D—530 500 1320 695 795 150
2490 3650 2700 1660 D—530 600 1320 595 795 150

Tl QOB —

HajuuHe wa TKaHH C/A0OA NBUJH He TOMBKO pe3Ko nobhliaerT 3¢deKTHBHOCTb
yNaBJHBAHHA N0 CpapHeHHI0 C 3QEeKTHBHOCTHIO YHCTOM (He3anbineHHol) TKawuH,
HO H YBe/HUHBAeT ee CHJPaB/JHYecKOe CONPOTHBIEHHE, KOTOpOe BO MHOro pas
NpeBbIUIAET CONPOTHBJEHHE YHCTOH TKaHM.

PereHepauuss QuABTPOBANLHLIX NePeropofoK ABASETCH OAHOA M3 TaBHbIX
3anay NPOMBILLTEHHOA QHABTPAUWH 3aNbJEHHOro ra3a, onpeneaswoumed 3¢pdexTHB-
HOCTb STOr0 MeTOAA OMHCTKH ra3oB. PereHepauns (WIbTPOBAJBHBIX MOBEPXHO-
credl ompeneaseTci TAKHMH (aKTopaMH, Kak aare3dsi — NPHAHNAHHE YACTHU NBIAH
K TMOBePXHOCTH (HALTPOBAJLHOR NeperopofK¥ ¥ ayTOTe3H] — CAHNAHHe YacTHU
B cace. CyMmapHoe Re#cTBHe STHX (aKTOPOB YAepHHBaeT MNujieBOA caof Ha
pHARTPOBAJIBHOA MOBEPXHOCTH Aaxe B caydyae OTKJIOYeHHS (HALTPA OT rasoBoh
Harpy3ke (OoGHIMHO meped pereHepauuefi).

POUHOCTh CJIOBB MBIH 3aBHCHT OT €€  NOJHAHCNePCHOCTH, & TakXe OT
ynakoBKH wacTHu B cJoe. IIpoYHOCTb MLIEBOro C/OA CHJABHO BO3pacTaeT npH
NOBBHILIEHHH BJaMHOCTH, BJAHAHHE KOTOPOJ CTAHOBHTCH 0COGeHHO GOJLUIHM, ecJH
BEIlECTBO DACTBOPHMO: NPH HCNApeHHH KamuANApHOA BAaTH MEXKAY YacTHUAMH
06pasyloTcs KPHCTaN/JHUYECKHE CPOCTKH, KOTOpBE  MHOFQKPAaTHO YBEJAHYHBAKOT
NpodHOCTh NbeBbIX cioes. [IpoyHocTs c10eB nblaK, 06PasoBaHHBIX NpPH (HJb-
TpauHM, H3MEHAeTCA NO TOJILHHE CJ0f B COOTBeTCTBHH ¢ pacnpedeneHHeM
CTaTHYECKHX NaBienHit. Ona umeeT HauGosbllee 3HaYeHHE BOAH3H QUALTPYlOWleH
NeperopoikH W HaHMeHbllee — Ha cBoGoAHOR noBepXHocTH caof. Beanuwna pas-
PHIBHOM TNPOYHOCTH C7IOA NO3BOJISET PA3JeNHTL BCe NLIVIH HA 4YeThIpe KJjacca
(Taba. 7.4).

B taba. 7.5 npuBelleHH 3HaYeHHH NPOUHOCTH Ha PA3PHIB. CJIOEE HEKOTOPHX
usijgeffl B npocylleHHOM COCTOSHHH NpH KoMHaTthoft Temnepartype. Ha ocHomauuu
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fasyr  PHC. 7.8. Tlopucrasn duasrpanuonnas nabueka I 8 ycrpofi-
~——e cTBe oyHcTKH THRA TMC

A TAKHX NAHHHX MOXHO NPHGAHIKEHHO OUEHHTb RNPOYHOCTEH
cnoes, ofpa3yiouldxcs npu GUALTPALHK.

PuavTposassnoie tanu. [llnpokoe pacnpocTpaHeHHe
NOAYYHAH PA3AHYHBIE TKSHH H3 CHHTETHYECKOrO M CTeK-
ASHHOTO BOJOKHA. JTH TKaHM OGJBARKT BHICOKOA Tepmo-
CTORKOCTBIO H MEXaHHYECKO# NpOYHOCTHIO.

Cneustanbuofl Tepmomexanudeckolt oGpadoTkod TKaHAM
NPUAAT cneuudHveckke cpoficTsa, yayyllaoUIHe HX SK-
CNNyaTALMOHHEE CBOACTBA B fNpouecce (HNBTPAUHUH 3anbi-
JGHHOTO ra3a B ArpeccHBHOA M BaaxcHOA cpeae. TekcTH/ab-
HaA CTPYKTYpa STHX TKaHel AONKHEA Takxe ofecne4HBars
BblceKYl0 3ddekTHBHOCTD mpouecca (GHABTPAUHH 3AMbLIEH-
Hore rasa. Kawnan ¢mabTpomansHas TKawb He oGaajaer
Beefi COBOKYMHOCTBIO MOJOMNKHTeAbHBX CBOACTB. [IpHMeHeHHe (HALTPOBA/ILHOMA
TKAHH AJd. OTIpeJeNeHHOrO Mpolecca YJaBIHBAHHA TpeOYeT  HHAHBHAYaJbHOI'O
noa6opa. Buifop HYKHOIO THNA TKAHH 3aBHCHT OT TEMNEPATYPhl H XHMHYECKOro
cocrasa rasa. Q6bYHO 3TOT BHOOP OCYIMECTRAAOT IKCNEPHMEHTANBHO.

HauGosee wHpoKoe pacipocTpaHEHHe B KayecTBe (HJBTPOBANLHHIX MaTepHa-
JIOB NOJAYYHAH CTEKAOTKaHH, Oun XapaKTepH3YIOTCA BLICOKHMH TEePMOMEXAaHHNEC-
KHMH H (QHABTPOBaJbHBIMH CBOWHCTBAMH, a8 TakMke CTORKOCTbIO K ATpeCCHBHbIM
KoMnoHeHTaM rasa. ®HILTPOBAALHBIE CTEKJIOTKAHH H3rOTOBJAOT W3 amomobopo-
CHIHKAaTHOrO CTeK/Ja, BHITArHBaeMOro Yeped QHALTPH, NoABEpPrawT TepmoolGpabar-

Ke ¥ HaHOCAT KpeMHHAOPraHHyeckoe 3aUIHTHOE MOKPHITHE.

CuaukoHOrpaMTOBasi NPONHTKA NO3BOAMET 3HAYHTENLHO YBEJHYHThL TEPMO-
MEXAHHYECKYI0 MPOYHOCTL cTeKAoTKawH. JnA HOCTHIKeHHA BHICOKOR  crenewH
OYHCTKH NPHMEHAOT CTEKAOTKAHR C LITANEJbHEIM (CKPYYEHHHM H3  KOpPOTKHX
HuTell) HAH TEKCTYPHUPOBAHHHIM YTKOM.

Martepnanbl H3 CHHTETHYECKHX BOJOKOH, 06/1ajaioliHe BBICOKOA NPOYHOCTDLIO
H TEPMOCTOMKOCTbIO, B NOCAEAHHE TONH MOYTH MOJHOCTHIO BHITECHHAH TEXHHUEC-
KHe MaTepHananl H3 [UePpCTH H XJonkKa. Boasluoe pacnpocrpm:zune noay4dau
TKaHH H3 AKPHJIOHHTPHIOBLIX BOJOKOH. DTH TKawH 006/13aAdi0; BHICOKOH Mexa-
HHYeCKOA MpPOYHOCTHIO, ONHAKO TePMOMEXEHHUECKas MPOYHOCTh HX XapaKTepH3y-
€TCA pPe3KHM CHHIKeHHeM ¢ poctom Temneparypbl oT 100°C u shuwre.

Tkaun 43 noAH3PHPHHIX BOJOKOH — JI8BCAHOBHE TKaHH — 00.naRaloT Xopolued
TepMOMeXaHHYecKofl NPOYHOCTHIO, GOABWOA HIrHGOYCTONYHMBOCTLIO,  NpPEBLILIAID-
fefi H3rHGoycTOAYHBOCTb CTeKJOTKaHed B JecATkd pas, llpumeHeHWe 3THX TKa-
Hefi OrpaHMYHBAETCA MPENEJOM TEMMepaTyphi 140"8. Cheayer OTMeTHTh, 4TO

. JlaBcanoBsas TKaHb B OTJHYHE OT HHTPOHA YAOBJAETBOPHTEJIbLHO paﬁorae'r TOLKO
B cpefe cyxoro rasa. 3uayMTenbHas ycaAka 5Toft TKaHH BO BaaxHOR cpede
HCK/IOY8eT ee MPAKTHYECKOE NPHMEHEHHE ANA (MHAbTPAUHH CHJALHO YBJAXKHEHHBIX
rason. [TpounocTh nNaBcaHOBHIX TKaHefi B UIeJOYHOA cpefle NMpPH BBICOKHX TeMre-
paTypax pesko CHH}K@eTcH.

Becbma nepcnekTHBHBIMH TKAHAMH C BLICOKHMH TepMOMEXaHHYECKHMH NoOKa-
3aTeAMH ABJSIIOTCA TKAHW H3 BOJNOKOH apOMAaTHYECKHX  NOJHaMHAOB. 3TH
BOJIOKHA HMeIOT XOpOlWYI0 NPOYHOCTb M H3rHGoyctoAyxeocTb. Bee cHuTeTHuecKHe
TKAaHH JAOBOJBHO CTORKH B KHCABIX cpeAax M OKHCAHTeaAfX, M3 CHHTeTHYeCKHX
BOJIOKOH H3rOTOBJAAIOT TaKie urionpolHBHbLIe MaTepHaanl MyTeM HX CROJAYH-
BaHHA C nocjeayfolnefl NpolIHBKoR HAa HrAONPOGHBHBIX MawxHAX. Takwe wmaTte-
pPHanbl HMeEKT BHCOKYK BO3AYXONPOHHUAEMOCTD, KOpOI’.l.'IHe Q)HthpOBﬂJleHe
CBOMCTBA, MPOYHH Ha M3rHG H paspbiB. DTH TKAHH MMEIOT OGBEMHYIO CTPYKTYpY,
nosToMY AJ4A YayylleHHs CTPAXHBaHHA NbIJIH HX MNOBEPXHOCTH noaseprawT
TepMuueckofi oGpaboTKe, NpH KOTOPOA MPOHCXOAHT OMJABAEHHE  HAPYXHMX
BOJIOKOH, H NOBEPXHOCTL TKaHH CTaHoBHTcs raagkoft. Herxkanue Hriaonpobustpie
TKAHH NMPHMEHRAIOT 00HYHO B QHJABTPAX C HMOYJIbCHOW NPOAYBKOF,

MunesagepKuBaOWAn CcHocobHOCTs QUABTPOBANBHMX  TKAHEH, Hapsaay c
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Tabauya 7.4. leaenue noinell HA KAQCCHL 8 3Q8UCHMOCTU
OT PA3pLIBHON RPOUROCTU CAOR

Kaace Tun nuau Paspwmsras npoyHocte p, [la  Pa3smep uacTHU, MKm
1 Hecnunawomascs <107 20—30
2 Cna6ocannarouiascs (1—3) 10? 10—20
3 Cpeanecaunawiuascs (3—10) 10° 3—10
4 CHILHOCAHNAIOLLANACH =>10* 2—3

Tabauya 7.5. Kaaccuukayun noiaed no caunaemoctu

BHA nbinu Cpeaunii pasmep n'fmllh‘.tx:'l‘h wa paspuielpynna cruna-
HACTHL, MKM F*, Tla eMOCTH

[Mbinb OT gOMEHHOH 20 10 1
neyu

nHAO3EM 40 10 1
Jlukononu# 35 10 I
OKcHIO MarHus 20 ! 30 I
Llamor 12 35 I
HapecTkoBasA nbib 7 50 I
aunoaem 15 50 I
Tanbk 3,5 60 I
AHTpanur 7 140 I1
Ksapu 15 200 II
AnTpanur 3 400 11
Kpaxman 9 450 111
[TbuTe 3/M€KTpONH3a ATIOMHHHSA 4 460 III
3ona Gyporo yraa 7 550 111
Mpamop 4,5 600 111
OKCcHjL IHHKA 2 600 I11
Marxesur 8 700 111
I onomur 25 700 11
HM3pecTHAK aKHILIEHCKHI 4 800 III
3ona cnannes 10 800 11
Liement 5 900 11
Ddapdop 2 1100 v
Mpamop 2 1500 vV
Men 2 2100 v
JIHOKCHI, THTAHa 2 2300 v

TEPMOCTOHKOCTBIO H MeXaHHYECKOH MPOYHOCTHIO (PHALTPOBAJbHbIE TKAHH 0643.14a-
10T BLICOKOA MNblie3afepKHBaloilell cnoco6HOCTbIO, KOTOPAN 3ABHCHT OT BeJHYHHLI
BO3YXONPOHKILAEMOCTH TKaHH, T. e. OT ee TEKCTHIABHOA cTPYKTYpsl. Ilas raan-
KHX TKaHell Ko3dQuuueHT Bo3myxonpoHnuaemoctH (m/Tla-c):

v/Ape = 1,7-103,
rie U-— CKOpPOCTb (PHABTPALNY BO3AYLIHOrO MNOTOKA, M/[c; Ap; — CONpoTHB/IEHHe
He3danNeHHOW TKauu, [la,

Ilns BOPCOBARJBHMX TKaHel ONTHMaJbHoe 3HAYyeHHe BO3NYXONPOHHLAEMOCTH
COCTaBJSET NPHMEPHO

v/Ape = 4,1-10-3 m/([Ta-c).
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Ta6auya 7.6. Kraccudukayus Guastpyrowux annaparos

Tun ¢uavrpa

KoHeTpykTHBHbIE
MPHIHAKK

Cnocol pereHepauns

MHoOroceKUHOHHbE C MPOAYBKOH OTAeNbHOH
cexuuu tana ®P, ®PJ0, CMLL, ®PO,
Tilghman, Nittobo; co ctpy#inolt npoaysko#
OTAENBHOTO PYKABA HJIH TDYOML PYKapoB
tuna POCI
Mauorocekunontsie ¢ 111ponyaxoﬁ OTfieabHOH
cekuun tuna Universal; ¢ npoayskofi pyka-
BOB Yepe3 BpaLLAIOLIHeCH COMJA; C NMYJbCH-
pywower npoayBKOH MAOCKHX (KapMaHHbLIX)
gmm POBANLHELIX 3TAMENTOD
Hponyskoft u  sechopmanuaell  pyganon

nyreM wx CRNTIITTHRAHYYH (lfﬂ"“lin(‘-ﬂPfPI—lF-
DANUG)Y; ¢ APOTVAKOR H MEXBHHYPCKHM RCTPA-
XUBAHHPM pyKARnR THnA PTd, R, ®RK,
YPOM, OPY
fluefixoBwe Tuna PH; pyxkasuue ¢ noaaded
HMNYAbca B ofbeM MEXAY PyKasaMH THNA
PPIM, v ke, HARCTPPUY FEMNLINEHHO-
MY noragy
C nonauell uMnyahca B OGheM W THH/IPH-
yeckoro snementa tHna ®PKM; kanHoBbE
H/IH MJOCKHE C MoAayed HMNyJbca B 06beM
gunwpymmero snementa Thna ®IIH

Jl0eBble 3epHHCTHE QUALTPL (rpaBHiAHbLE,
KepaMHYecKHe, METaIOKepaMHYecKHe)
PynoHlbie M KaTylleyHble C HemoABHXHOH
$uabTpoBaNLHON noBepxHocThio Thna $BI

PykaBhuble ¢ BHY-
TpeHHed PHALTpa-
uneft

O6parhas
nponyBKa

Kapkacunie ¢ uapy-To xe
KHOA QuabTpaLmer

Pyraniga  flenvap. QGpaTuan npenysua
KACHHE ¢ RHYTheH- U MeXanuueckne
Hell thunpTNANKed  BCTPAXHBAHWE

Beckapkachbie ¢ Mmny/ibcuasn
BHyTpenHel uALT-Hepauus
panued

pere-

Kapwacuwe ¢ wa- CSpatean nponyeka
pyxHolt GHABTPA- H MeXaHHUECKoe
uuer BCTPAXHBAHHE

OGpaTHas npoiyBK4
C PpLIXJIEHHEM cCJoA
Bea perenepauun

Kapkacuste

Beckapkachbie c
BHYTpeHHER HAb-
TpauHed

Tabauya 7.7. Fabapurnsie pazmepo b MACCHl KEKOTOPbIX ABCOPOYUONKbLX 203004UCTHBLX

yerpodcere

XapakrepucTHra YCA-JIHOT MBM KMn ™
lTooussodurensunocre L == 9000 M °/u

d, MM 1730 1514 2300 1610

b, MM 1200 2500 1415 735

H, MM 2200 3412 4365 . 2395

Mascca, wr 400 1395 1060 430
Hpouzanduresbrocrs L = 18000 M 3/y

o, am 2625 2510 2800 1510

b, um 1800 2214 1845 1135

H, MM 4170 3680 4990 2395

Macca, Kr 748 1984 1260 580
fTpoussodureavnocrs L = 26000 m3/y

d, Mu 269R 2416h 3540 2490

b, MM 1800 4750 224() 1135

g 4170 A0 £630 200

Macca, xr 748 4737 1840 830



CKOpocTb (GHABTPAUHK AJIA Pa3JHYHBIX TKaHel MOXHO  PAcCUHTATL 0O
topmyae:
v= B/ gr, (7.3)

rde r— CPefHHA PaAHYC a3pO30/BHBIX YACTHL, M; g — YcKOpeHhHe cBoGoaHoro
nagesus; B — koapduuueHT, pasHbifl LA [JaAKOR CcTekaoTKaHu |, Aas sopco-
BAHHBIX JIABCAHOBBLIX H HHTPOHOBHIX TkakeHd 1,4, A4 HEUKAHBIX H HIJIONPOGHBHBIX
Ma".‘eﬁnanoa 1,6.

pn GOJbUIIX CKOPOCTAX PE3KO BO3PACTaeT rHAPABJHYECKOE CONPOTHBAEHHE
i BO3HHKAIOT AHHAMHYECKHE NpoGOH NbIIEeBOr0 cjaosl HA OTAGJLHHX  yyacTKax
Pykama, COMPOBOMKAAIOLIHECH YBeJIHYEHHeM BhKOca nulix. Kpome Toro, npu yse-
AlYeHWH  CKOPOCTH OCTATOMHAR 3AMBIACHHOCTL AOBOJBHO Ppe3ko  BO3pacTtaeT
cpasy Me mocne peredepausn; TPebyo.d CanMilKoM 4AcTo NMPUBOAHTE perexepa-
UHI0 (PHABTPOBAJLHBIX PYKABOB, YTO [PHBOXHT K OLICTPOMY H3HOCY TKauH. Pe-
reHepalad CienuvikaaH NpusudHTCn, REK (PasHA0, iuapku OOpdTHOA NPOAYBKOM.

Suantpyrcmpe apnapare. Knaccudrwanun durnrpyompnx annapaton jaea
n ratn 7.6

Haufonee pacnpocTpaHeHHWMH NKSYNARTHBAIOWIHMH anuapataMu, pafo-
TAIOUHMH [0 MeTOAY GWJbTPAUHH, ABAATCA pykaBubie ¢uIsTpbl. B nociexnne
rojbl AHaNa3oH NPHMeHEHHA pYKaBHHIX GHALTPOB B OTeYeCTBEHHONA NpakTHKe U
aa py0emoM paCWIHPH/CA B CBASH C TEM, YTO 3TH annapaTthl AaloT BO3MOXHOCTb
JAOCTHYL CAMOH HH3KOA OCTATOYHOA 3anhH/IEHHOCTH B CPaBHeHHH ¢ JPYTHMH npo-
MBIUAEHHBMHE  MBVIEY/IOBHTENAMH. 3TOMY CcnocoOCTBYeT HHTEHCHBHOE pA3BHTHE
KOHCTPYKUHA DYKAaBHHX (HILTPOB H TOABNEHUE HOBHIX (HALTPOBANLHLIX MaTe-
pHanos.

PykaBHble (HALTPb npeacTaBAfiOT coboft anmaparsl npAMoyroabHofi dop-
Mbl. BHyTpn xopnyca nogpeiedn pykasa auamerpom 130—300 MM, Bhicotoit or
2 po 10 M (puc, 7.9). ®Hibrpausfa ra308 OCYIILCTBAACTCA HEPE3 HaDYMHYIO HIH
BHYTPEHHIOO MoBepXHocTh pyKasa. Ilocie Toro kak Ha ¢uibTpyloutledi nosepxxo-
CTH HAKOHHTCA ¢JIOM nblil H rajpaB/iHYECKOe conpoTHBJEHHe QHALTPA AOCTHTHET
npeaenbHO AOMYCTHMON BENHYHHL, NMPOHSBUAAT pereHepaunio pykaBoB ob6paTHof
HIH HMNYJAbCHOR TPOAYBKOM HJK HX MEXAHHYECKHM BCTPAXHBAHHEM B COUYETaHHH
¢ o6paTtHOl npoaypKof.

yKaBHKe GulbTPsl Pa3THYAOTCA cnoco0aMH pereHepanny, NAOUWAALIO HUALT-
pyloliesi MOBEPXIOCTH, AONYCTHMOH BeJHunHOH palouero jaBjeHHs (pa3peme-
HHA), YHCAOM ceKuHfl, AMAMETPOM, BHICOTOR H KOHCTPYKTHBHBIMH QCOGEHHOCTH-
MH PyKasoB. 3ddeKTHBHOCTh OYHCTKH TrasoB B DPykaBHHX HALTpax cocrapaser
98—99%. Ilpu 3nauHTeNLHOA 3aNHIEHHOCTH ra3oBOr0 MOTOKA PYKaBHAIE (HILT-
pbl peKOMEHAYETCH HCMOJb30BATH B KauecTBe BTOPOH CTYNeHH OYHCTKH (HanpH-
Mep, mocje WHKIOHA).

Hexocratkom pykaBHbiX ¢GHALTPOB sABASeTcs GHCTPHIt M3IHOC MaTepHaJa py-
xaeos. Ilpu BHXofe H3 cTpOA OAHOrO pykasa jawe B GoswuloM annapare 3¢-
(ekTHBHOCTh GUABTPA pe3ko cHHxaercA. Omnpegesenve B paboraoweM ¢uasTpe
CeKIHH ¢ NOBPEXK/IEHHHIM DYKaBOM, & TeM Gojee camoro pykaBa 3aHHMaer 3Ha-
UHTeNbHOE BPeMA, H B TeYeHHe STOrO MNEPHOA4 3alBIEHHOCTb Ha BHIXOJe H3
¢dunpTpa Oyder nosuimenHoft. K TakoMy e peayisTary MoKeT NPHBOIHTL H He-
JIOCTATOYHAS repMeTHYHOCTb, OOYCJOBJECHHAA HEKAYECTBEHHBIM MOHTAMXOM Y3JI0B
annapara. Hejocrarounan sdipexTHBHOCT cHCTeM pereHepaudn OGBIYHO BJaeyer
3a co6ofl NOBbilIEHHE THAPABJIHYECKOTD COMPOTHBJEHHA. ITO COOTBETCTBEHHO yBe-
JIHTHBAET pacxof SJACKTPOIHENrHH H MOXeT NpHAEGCTH K pOCTY OCTAaTOHON 3a-
AbIIEHHOCTH HAY K HeoBxoauMocTH Gosree wacToft pereHepaumHd, 9TO0 B KOHEYHOM
HTOre OTPHUATENKHO CKA3bIRaevcHd Ha cpoxe cayxOuw pykasos. Orzenbwwe mnpe-
BLILIEHHA TEMMNEpaTypsl Hal HOPMATHBHLIMH 3HAYEHHAMH TaKXKE MOTYT CHH3HTDH
RoAropevyHocTh pykaBoB. Takum o6pa3oM, anmapar, ABAAOWMHACH NOTEHUHAJBHO
BLICOKO3]EKTHBHBIM, HO He N0CTAaTOYHO HAAEKHBM, MOXKeT B CPeAHEM IABAThH
Xyaune pesyabTaTtH, Yem MeHee 3 dexkTHBHBIA, HO Gonee HaJeMHBIMA.

JnexTpHueckan ouncTka rasos, Ha ycranwoskax ¢ Gonbuioff eiuHHuHOR npo-
HIBOLHTENBLHOCTLIN 10 85PO30JBHLIM BHOPOCAM B KadecTse MNLIIEYNaRIAWRAOUINX
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Taawr Pue. 7.9. PykabBHwii QHALTP

anmapaToB MPHMEHAIOT, KAK MNPaBHAO, 3MeKTPOPHALTPH
pa3nMyYHbLIX KOHCTPYKuMit. PaGoTy 3aekrpoduibTpa MOXK-
HO onHcaTh CleayloutdM obpa3oM. Mexny AByms ocaju-
TeALHBIMH MNOBEPXHOCTAMH (3/MEKTPOJaM#) HAaTAHYT Pl
fa3pl npoBooB (KOPOHHPYIOIIHe SAEKTPOAH). 3anbieHHH ra3
Hanpaaaﬂe’rca B l‘lpOCTpﬂHCTBO MeXJ1y OCAJHTeNbHBIMH H
KOPOHHPYIOWIUME 3JexTpoaaMu. [IpH noaade Bbicoxkoro
HANpsJKeHHA Ha KOPOHHPYIOUlHe 3/IEKTPOAL a3po30JibHbe
NS YacTHUBl 3apAXKAOTCA H NoJA JelCTBHEM rpajiMeNTa SJeK-
TPHYECKOTO MOTEHUHANA Mo MNepeMellaloTcs K OcaiH-
TeJbHHM 3JIEKTPOAaM.

7.4.2. AGcopOumonnas ONMCTKA rasoBbix BbiBpocos
M @e annaparypHoe o(popMneHne

[Ipowece oYucTKH ra3oB OT MNBIM B Ta3o0YHCTHRIX abcopOUHOHHBIX anmaparax
OCYILeCTBAAETCA MKHAKOCTHIO, KOTOPAA 3aXBATMBaeT B3BCLICHHbIE YaCTHUBI H YHO-
CHT HX W3 anuaparta B BHIe LIJaMa, NPH 3TOM TNPOHCXOAAT abcopbuHA H OXJax-
1€HHEe ras3oB, NO3TOMY MOKpbie ra3’oOyYHCTHBle annapatbhl MOMXHO anMeHBTbﬂJ'Iﬂ
OYHCTKH Fa30B HE TOJLKO OT MbJIM H Kamedb MHAKOCTH, HO H OT ra3oo6pasHbX
cocrasisomux (ocobenno xopowo pacteopumux HCl, NH;, HF u ap.), a rak-
e B KayeCTBe TeIIOOGMEHHHIX annapaTtos.

AGcopSunonHble annapaThl AN OYHCTKH Ta3oB HMEOT caeayioumthe ocolen-
HOCTH MO CPaBHEHWIO C APYTHMH YCTPOACTBAMH OYHCTKH:

CPaBHHTEJAbHO Hefo/blIas CTOHMOCTb ¥ Gojee BbicoKas 3¢(eKTHBHOCTH yaaB-
JIHBaHHA B3BEIUEHHBLIX YacTHI MO CpaBHEHHKW ¢ CYXHMH MEeXaHHYeCKHMH anna-
paTaMH;

fIDHrOAHB ANA OYHCTKH ra30B OT yactHy pasmepom no 0,1 MKM (Hanpumep,
TypOyaentHble rasonpomeiBatenn — TpyGa BentypH);

MOTYT HE TOJbKO YCMEINHO KOHKYPHPOBAThb € TaKHMH BHICOKO3((eKTHBHHMH
NblJIeyAOBHTEAAMH, KaK pyKaBHbie (HJbTPb, HO H HCHO/IL30BaThed B TeX cJjayda-
AX, KOTZa pyKaBHbe OGHJIBTPH HeAb3A NPHMEHATh, HAMPHMED, NMPH BHICOKOR TeM-
nepaTtype H MOBHINIEHHON BJaXHOCTH ra3om, nNpy OnMacHOCTH BO&TOPBHHI"I H B3pH-
BOB OYHLlAEMbIX TA30B HJIH yJ‘lﬂB.’lHBaEMOﬁ fIbIJIN;

OJIHOBPEMEHHO C B3BELIEHHBIMH 4YacTHUAMH MOTYT YJA4aBJHBaTbh napooﬂpaa-
_ Hble M rasoobpasfble KOMMOHEHTH.

B MOKDHX ra300YHCTHBIX annapartrax HCOOAB3YIOT pa3JHYyHble MeXaHH3IMb
ocaxaenusi, ofecneuupaiomne HeOGXOAHMBIA KOHTAKT MACTHI C MPOMBIBHOH Kua-
KOCTBIO:

rPaBHTAIHOHHOE OCaMKJAeHHe (CejHMEeHTaluHsA) — B pe3y/ibTaTe BepTHKalbHO-
ro JBHMEHHS BHH3 YaCTHL Nojn AeHCTBHEM CHJB TAXECTH BO BpeMA Npoxoxae-
HHS HX vepe3 ra3oOYHCTHOM anmapat. DTOoT BHA OCa)KAEHHA XapakTepeH aJs
KPYNHBIX YacTHIL,

HHEePILHOHHOE O0CaX/JeHHe — KOrAa Macca 4YaCTHUH HAX CKODOCTL ee JBHXKe-
HUA HACTO/MbKO 3HAYHTEJBHBI, YTO OHA HE MOMXeT C/JAef0BaTbh BMeECTeé C ra3oM no
JHHHH TOKa, oruGaiomiedi npensATcTBHEe, @ CTPEMACh MO HHEPUWH MPOAOJIKHTH CBOE
JBHXKeHHe, CTAJIKHBAeTCA C NMPEMATCTBHEM H OCaX@[JaeTCA Ha HeM;

et kacaHua (3auenseHWs) — KOrjla pacCTOAHHE OT YacTHHUM, ABHKY-
weficA ¢ rasoBEM MOTOKOM, A0 O6TEKaeMOro Tela PaBHO HIH MeHblle ee pa-
aHyca;

ocaxjeHne noj jeficrBHeM ueHTpoOexHol cuiabl. IIpu KpuBOAHHEHHOM aBH-
HEHHH rasoBoro NMOTOKAa pa3BHBAIOTCA LLEHTpOﬁE)KHHe CHaB, Mona J_[eﬁCTBHEM KO-
TOPHX B3BelleHHBIE YaCTHUH OTOPAcHBAIOTCA Ha OpoOUldeMble NOBEPXHOCTH an-
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Puc, 7.10. AGcopOuHoHHBe YyCTPOACTBA AR OYHCTKH ra3os:

¢ — OpOCHTEALHOE YCTPOHCTBO; 6 -~ noABA dopCyHOUHBR cKpyGSep: & — NPOMBIBNER KaMepa:
2 — HacafouHuR cKpyOlep

napa';a (MOKpBE UHKJOHMW). HJAH NOBepxHOcTH nyampeft (GapOovakwble anma-
aThl),
d AHDDYIHIO — MENKHEe 4YacTHUL HCMHWTHBAT HenpepuiBHoe BO3AeHCTBHE MO-
JIEKyn rasa, HaXojfikxci B OGPOYHOBCKOM  ABHMKEHHH, B pe3yanbTate KOTOPOrQ
BO3MOMHO OC2XIECHHE HTHX 'acTHL Ha NOBEPXHOCTH OGTEKAEMBIX TeJ HJH CTEHOK
annapata. B typGyaentHoM notoxke anbdysHonubi#t 3¢dekT pesko Bo3pacraet;

SMEKTPHYECKO® OCaM/AEHHE -~ B PE3y/bTaTe BIAHMOAEHACTBHA 3JEKTPHUECKHX
3apAAOB Ha KaMWiAX NMPOMBIBHOH MHWIAKOCTH WJH Ha B3BelUeHHHX B Ta3ax 4YacTH-
uax, HIH OJHOBPEMEeHHO Ha TeX H JIPYTHX, :

MexaunsM ocaXjeHHA YacTHU onpejeasercs caeAylOuHMH ¢aKTOp8MH! pas-
MEpOM Kanejs pacuhfeMoll MHAKOCTH, MAOTHOCTBIO NPOLIEHHA (MJIH KOJHYecT-
BOM ﬂpOMHBHOﬂ H(IUIKOCTH). pasMepoM, NNOTHOCTHIO H CMaYyHBAEMOCTBK) B3Re-
IUGHHBIX YaCTHI, CKOPOCTbI) rA30BOrO NOTOKA, CBORCTBAMH rasoB H jelcTBHEM
NEKTPHYECKHX CHJ.

o cnocoly peflcrsus annapatit MOKPOH OUHCTKH MOMHO Pasienurs Ha cle-
pywouHe rpynnbi:

1) noabie H HacaJouHble ra3onpomuiBatend (OpocHTenwHble ycrpofictsa, npo-
MBIBHBIE KaMephl; nogable (OpPCYHOUHBIC, KacKajHble M HacagouHHe cKpyGOepm);

2) Gap6oTaMHbie H MEHHBlE annapary;

3) annapaThl yAapHO-HHePUHOHHOrO THNA,

4) uenrpobexHoro aefcTBHSN;

5) namnamuueckne rasonpoMmbiBatenn (MexanHYeckHe CKpyOGOepe; neausre-
rpaTopm);

6) CKOPOCTHHE ra300UHCTHHE annaparh. .

Pa6oTy annapaToB MOKPOR Tra300YHCTKH X4PaKTEepH3YIT CJeRylollHe noKa-
satenu: 3¢dEKTHBHOCTL OWHCTKH, CKOPOCTb ra3oB, THAPABJHYECKUE COMPOTHBJE-
HHE, PACXON SHEPrHH, MHAKOCTH W MaTepPHANOB, CTOHMOCTh YCTAHOBKH,H OYHCTKH.

Moawe # wacapouwsie rasonpommisaTean. B noiwx W HacAZOUWKX rasonpo-
MBIBATENAX 34(BUICHHLE rashl NPOXOANT Yepe3 3aBecy pacnuiisemoft, pas3GpHari-
Baemolt Wiaw crekawouiel xuakocrd. Ilpn 3TOM uvacTHUM TNBIAH 3axBaThIBAlOTCR
KalIAiMH NPOMBBHON XKHAKOCTH h OCaX]alOTCA B NpoMkiBateNe, & OUYHIMEHHHE
rassl ypadfloTcA H3 annapara. , N )

Opocureavuvie yerpoidersa. HanGonee npocTHiM THNOM ragonpoOMMBATEns
siBAseTcA opocHTeNshoe ycrpoficrso (pue. 7.10), npeacrasasioiee cobo pag
GOpcyHOK, BCTPUEHHBIX B C430MPOBOJ HAH ALIMOBYIO TPYGY HAR CO3XaHHA BOXA-
HBIX 3aBec Ha MYyTH SanblieHHOrO ra3osoro noroka. CKOpoCTh OYHUIAEMBIX ra30B
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B ODOCHTENBHOM YCTpOfiCTBe cledyer NpHEHMaTe we Oojee 3 mM(C, urofu sale-
¥aTh 3HAYHTEJBHOrO yHoca Opbiar. PacXoi BOAb 3aBHCHT 0T TeMlepaTypH O4H
IaeMbiX Ta30B H CTENeHH MX OXJaxieHHs M koaebaerca or 0,1 no 03 kr/m3

Pekomenayetca nocie OPOCHTENLHBIX YCTPOHCTB B ra3onpoBolax YCTAHABJH-
BATH KaOnJEYJIOBHTEJNH M CHA0KaTh C430TPOBOAN JPEHAMHHMH YCTPOHCTBAMH.
OpocureabHble YCTPOHCTBA FPHMEHAIOT B TeX CAy4asX, KOrAa OYHULAIOTCH radn,
cogepaalilie B3BeleHHbie 4acTHub pasmepom Oodee 15—20 MKM, H K cTenenu
OYHCTKH Ta3QB ¢ NPe/UbABIAAOT BbICOKHE TPQGOBBHKH

fTpomoieubie kamepoi. TlpoMbiBHan Kamepa npeacTas/iseT co0OA ycosepuen-
CTBOBaHHOE OpOCHTe/bHOE yeTpoficTBo (puc. 7 10,4) BryTpn xamephl B HECKOAb-
KO PAJ0B (4allle BCEro B LIAXMATHOM NOPAAKE) pasMelledb PaclbIHTeaH-Pop-
CYHKH AJI8 CO3/l@aHHH BOAHLIX 3aBec Hd MNYTH OWHILAEMOro rasoBOFO TNOTOKaA.
Huoraa ans nossienns 3pQPekT1HBHOCTH OYHCTKH HA OYTH [ABHXKEHHS ra3oB B
APOMBLIBHOM KaMmepe YCTAHABAHBAKT OTOOMHLI [JACTHHB, NepopHPOBAHHBIE
JIHCTHl HJ/H CeThH. B hOHLE l][JOMNHH(}if RaMEPH PaMenanT fl]!H'Bi‘DVJ’lUB?’}FP'rh
AR yJU4BAHBAHHA haneabHon HMHAROCTH, yllm:m.mii 14408BM HOTOKOM,

Pasmepnl npoMmbiBhbix namep BuIGHPalOT, HCXOAM H3 CKOPOCTH JBHXERHH ra-
30B, KOTOpYIO lpHHHMaWT o6buKO B npepenax 1,6—2.6 mfc. Tlponomxurens:
HOCTH NpebbiBaHHA ra30B B Kamepe A0JKHa ObiTbh He menee 3 c. Pacxon Bopm
Ha NpOMHBKy rasoB coctasqaser 0,2—1,0 kr/m2 TuapaBanueckoe cONpOTHBAGHHE
NPOMBIBHLIX Kamep BMecTe ¢ Gpm3roy/opHTensmu we npesuiaer 300—500 Ila.

pH MPaBHILHO CKOHCTPYHPOBaHHOH Kamepe H XOpoiled MPOMBbIBKC NOCTHraeTcs
OTHOCHTEJILHO BHICOKA® OUHCTKA ra3os or YacTHu pa3mepom Godee 10 mrm.

Moane ¢popcynoynsie ckpyGheper. Tlonwit ¢GopcyHounsit ckpy66ep npeacras-
aser cofoil KOJMOHHY KPYrJIOro HaH NPAMOYTOALHOTO CEYeHHd, B KOTOPOH ra3
KOHTAKTHPYET ¢ KaNAAMH XKHAKOCTH, pacnsiinemoi ¢popeyHkamu (cm pue. 7.10, 6)
ITo nanpaB/ienHIo JBHIKEHHS £A30B M JKHAKOCTH NOJble ckpybbepn Jenatca Ha
NPOTHBOTOYHHE, MPSMOTOUHLIC H ¢ MOMepeuHbiM MNoABOAOM XHiakocTH. CKOpocTh
ra3oB Ha BbiXOJe H3 annapara npuHuMaercs pasxon 0,7—1,5 m/c. Ipu Goanwed
CKOPOCTH ra3oB Ha0.i0/laeTcA HHTEHCHBHBIH GPHIArOyHOC,

uapasanueckoe conporusfelxe nonoro ckpy66epa BeCHMa He3HAYHTENLHO:
B OTCYTCTBHe Kanjey/JOBHTeNs W ra3opacnpejefuTens oHO OOHYHO He MpeBbila-
er 250 Ila. [loane dopcyHounsle ckpyGOeph ofecneyHBalOT BLICOKYIO CTENEeHb
OYHCTKH TOJLKO NPH YJaBAHBAaHHH 4acTH pa3mepoM dy>10 MkM H Manoaddex-
THBHbl NMPH YAaBJAHBAHHH 4acTHI, pa3MepoM dq<d MKM.

Hacadosnvie cxpyGteps. Hacanounne ckpy66epnt npencrasasior coboit Ko-
JIOHHH, 3aNOJHEeHHHE TeJaMmH pa3auyHoil ¢opmbi (cMm. pue. 7.10,¢2). Mo nocaea-
HEr0 BpPeMeHH HacafouyHuble CKPyGOepn sABAANHCH HaHOoJiee paciipocTpaHeHHBIM
THIOOM MOKPOro F2300YHCTHTENR, OJHAKO 4YacToe 3afWBaHHe Hacalku npu ofpa-
60TKE 3anblEHHBIX ra3oB NPHBENO K Pe3KOMY COKPAULEHHIG HX TPHMEHEHHS B
TeXHHKe MNblieynasinBannfi. Hacazoyusle KoJMOHHBI Lesieco0GPa3HO HCMOAB3OBATH
TOJMBKO NPH YAaBJAHBaHHW XOpPOIIO CMayHBaemof NblIH, OCOGEHHO Korja Mpouec-
Chl YNaBJHBaHHA MbLIH CONPOBOMXAAIOTCR OXJaMAeHHeM ra3oB uau abcopGumeii.

Hacagky 3arpyxaior B KOJIOHHY Ha ONOPHYK pewerky, cBoGoAHOe ceyeHHe
KoTopoft cocraBnsieT o6bMHO He MeHee 75%. IIpH pexuMax HHXe TOUKH NOABH-
cauua OGpmisroynoc HeanauureneH (~0,1 r/m®). BGaH3H TOYKH NOABHCAHHSA OH
nocriraer 2—I10 r/m®. DddextusHocTs ouMcTKM gocTHraer 90% npH yaasausa-
HHH YaCTHI NbIH pa3MepoM dy>2 MKM H BXOAHOH 3amblieHHOCTH 10 10—
12 r/u% Bosee Beicokasi BXOAHAs 3aNBIIEHHOCTb JAONYCKAeTCS NPH YJ/aBJAHBAHHH
XO0pOLIO pacTBOPHMOW NbiiH. Pacxof XHAKOCTH B HacaJOYHHIX cKpy66epax Ko-
ne6nerca or 0,15 no 2,6 n/mM% a ruapaeauueckoe conporeBiedue — ot 160 g0
3600 Ila Ha | M cnos HacaJKH.

Bap6oraxunsic nbineynosuread. B 6apGotaxknbix aunaparax (puc. 7.11) oun-
waemble radbl B 8HAe NY3LIPHKOB NPOXOART 4epe3 cAOH IKHAKOCTH, NPH 3TOM
BC/IEACTBHE YNEJHYCHHA [OBEPXHOCTH COMPHKOCHOBEHHA Ta30B € JKHAKOCTHIO
yAyHWaeTca MPOLECe OYHCTKH ra3os OT B3sellellibiX YacTHL.

OuHilaeMble rass NPOAABJHBAKOTCA 8 MHAKOCTH WEpe3 OTHEpPCTHA B Tpybe
HJH rasonpoBoje (noc/eiHHe ONYLIEHH HHXKE YPOBHA MHAKOCTH) HJAH depes
Kpait Meperopo/ikH, TakiKe ONyweHHoil Hume ypoBHs muaxkoctd. [das gpoGresus
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ra3oB Ha MeJKHe NY3HpPbKH Kpali Tpy6m uacto genalor 3yb6uaThm. Ckopocth
cBOGOAHOrO BCNABIBAHHA My3bIPbKOB B XHAKOcTH paBHa 0,25—0,35 m/c, a cko-
pocTh ra3oB B ceyeHHH ob6biuHOro Gap6oTepa He HaMHOrO MpeBhilldeT CKOPOCTb
BCO/ILIBAHHA NY3bpbKOB. J¢pQEKTHBHOCTh NOJ0GHBIX annapaTtoB AOCT4TOYHO Be-
JIHKA APH YA2BJHBAHHH yacTHL pasmepom dy>5 MkM.

MexHwii nblaey/iosuTeAb ¢ NPoBaibHEMH peweTkamu. [lennulii nulieyoBHTeNb
C MpOBANbHBIMH pelleTKaMH [IpeAcTaBaseT co60i KOJIOHHY HMAHHAPHYECKOro HAH
NPAMOYTrONBHOrO CeYeHHd, B KOTOPOH YCTAaHOBJICHL! O/IHA HJIH HECKONBLKO Abipya-
THX HJIH LieneBuix pewerok (puc. 7.12). B annapare nopo6GHOro TtHNa noaBox
rasoB B 30HY KOHTAKTa C JKHAKOCTBIO H OTBOJ MOC/JelHed H3 3TOH 30HBI oOCy-
lUiecTBJACTCA yepe3 OAHM H Te Xe AblpuaThie HJIH LleneBble orBepcTHA, JlOCTOHH-
CTBOM TaKOr0 MbIJIEYJNOBUTENS MO CPaBHEHWIO C APYTHMH ABJASETCA MeHblllas 3a-
6HBaeMOCTb OTBEpCTHH pelileTOK Mbl/blO, YTO OGYCJOBJIEHO AYYIIHM MPOMBIBZHH-
eM ee KHIKOCThIO.

JIunefiHasa cKoOpocTm ra3oB, npH kKoTopoll obpa3yeTcs NMeHHbIH peXHM, MaJo
3ABHCHT OT NJIOTHOCTH OpOLIeHMA M cocTasiaser o6buHO OKoao | M/c. Juamerp
OTBepCTHHi B pelleTKaX NeHHOro Mbljiey/OBHTeNAsl cocraBaser 4—8 MM, WHpHHa
wiesiH 4—5 MM, a naowais cBOGOAHOrO ceyeHHWs Koaebierca B npepenax 0,2—
0,25 na 1 m? [InaMmerp MOKPOro NBULIEYJNOBHTENA ¢ NPOBajbHBIMH pPelleTKAMH
N0 KOHCTPYKTHBHBLIM cOO6pa)KeHHAM He JoJiKeH npeBhmiarh 2,5 M. [laa ymenb-
WeHHA OGPHI3rOYHOCa BEPXHIOW pelleTKy IMeHHOro MLIJIEYJOBHTEA YAaJAlOT OT
MecTa OTBOJA ra3cB W3 annapata Ha paccTosiHHe He MeHee 0,9 M. Ckopocth
BO3AYUIHOTO MNOTOKa [/ YMeHblIeHHA OpHLI3royHOCa He JO/MKHZ2 [IpeBbllIaTh
1,5 m/fc.

B nennom annapaTe c mepeiHBHHIMH pelleTKaMu (cM. puc. 7.12, 6) oGHYHO
YCT4HABJIHBAIOT [HIpYaThie pelleTKH ¢ OTBepcTHAMH anamerpoM 3—8 wmw. [lno-
Wajae cBOGOJAHOTO ceyeHHA KoJebjerca B mpeaenax 0,15—0,25 na 1 M2

CxopocTk ra3oB B CBOGO/AHOM CEYeHHH MeHHHX annapaTtoB C nepeHBHHIMH
pelleTkaMH HaxoauTcs B WHTepBane 1—3 mfc. Pacxoj MHAKOCTH Ha OpOLIEHHE
annapara cocraeaser 0,2—0,3 kr/m® BeicoTa neHnl Ha pelueTKe NpH yKa3aHHBIX
napaMerpax rasoB H XuakocTh o6uluHO He npeBbitaer 80—100 mm. TCuapasan-
YecKOe COMPOTHBJIEHHC MeHHOro MblieyaoBHTeNs kKonaeGaerca ot 300 ao 1700 [Ta.

Crenenn ynaBiHBAHHA NblAH B NeHHbX ANMapaTax 3aBHCHT OT pa3Mepa H
NJOTHOCTH NBUIHHOK, CKOPOCTH ra3a H BHICOTH cJ0A NeHH. BsaumocBass mexny
CTEMelbi0 YJIABAHBAHHA, AHAMETPOM TIBWIHHOK H HX AJOTHOCTBIO MNpPH BHcOTe

28%

Pue, 7.11 Bapboramusie annapar Aas
OUYHCTKH Td30B:

a — npaMoro pefcreun; O — ¢ paspeasiouniei
neperopoixkof

[~]
i1

Puc. 7.12. MNenune nuneyaoBuTenH:
a — ¢ npoBaibHOR peweTKoR, 6 — ¢ nepeansHoR peweTkoA
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Puc. 7.14, IMuaeyjoguTean yuapho-iiepia-
OHHOrO THNA:
a —-rtuna YCA-JIMOT; 6 -- poTokhoH

aeHnt 90 MM H CcKopoctH rasa v=15--
3 M/c uzobpameHa rpadHUCCKH H3 PHC.
7.13. Homorpamma npHMeHHMa JIH THJ
opuabHbIx nbnteit (Si0;, CaCO;, Al
203, BaSQy) npu puy di>1 w rugpo-
dobusx nowiel (yroaw, cepa, ¢yabduan)
mpu po dy>435, rae pu — TIIOTHOCTL Nibl-
JHHOK, TfcM?  dy -— OMaMeTp  HBUJIHHOK, b

MKM.

Hepocratkn neHubix yJaosurenefi: 3a- "

pacTaune K 3abuBaHHe pPeMErkH, TPya-
HOCTb  PEIY.LipORKE W NOAAEPKAHHA TOCTORHHON 3D(MEKTHBHOCTH OUYHCTKH IIPH
H3MEHHIOULCIICH  IIPOH3BOJAHTENLHOCTH cHeTeMbl. OO6LUHMH  HEJOCTATKAMH MOJbIX,
HACAAOUHLIX [ lleHHBIX aNliaPaToB SBAKIOTCH: CPABHHTENBHO OOJbUIHE PA3MCPHI,
HeBLICOKad SPOEKTHBHOCTL, HAPYWEHHe a3PDOAHHAMHKN  BO3AYWHLIX MNOTOKOB
NpH HePaBHOMEPHOM MJOTHOCTH OPOWEHHA, 3abHBaHHe Hacaiuku W GoJbuiol Kan-
JeyHOC.

Mokpble razoOouHCTHHE annapatel YAapHO-HHEPUHOHWHOFO AedcTBHA. Annapa-
TH 3TOr0 THNa paboTAlOT MO TNPHHILHNY HHEPLUHOHHOIO OCAMX/JAEHHA YacTHIL BO
BpeMs [pe0aoJeHHA OYHLLZEeMbiMH raszaMH DOpenATCTBHA, CMOYEHHOro MHIAKOCTBIO,
HJIH ﬂplr[ pPe3KOM H3MEHEHHH HanpaBAeHWA [ABHMKEHHA ra3oBoro mnOTOK3 Had no-
BEPXHOCTBIO MHAKOCTH, [THIEyOBHTEIH 3TOr0 THNA YAOBJETBOPHTEbHO paboTa-
10T TOJILKO NpPH YJABJAHBAHHH XOPOIIO CMauHBAIOWIEHCH NbUIM C YAaCTHUAMH pas
mMepoM Gonee 20 mMkM.

[Totaeyrosurens ydapro-cmoienczo dedcréus (YCI-JIMOT). 3ror annapar
(puc. 7.14), paspabGortanutiit JIeHWHrpaJACKHM HHCTHTYTOM OXpaHH  Tpyaa
(JTMOT), npeanasnauyed AJA OYMCTKH OT MbUIH BEHTHJIALHOHHOrO BO3JyXa.

K annaparam ynapHO-HHepUHOHHOrO [1efiCTBHA OTHOCHTeS G6oJbluas rpynna
MOKPBIX MblJEyJOBHTeNeH, B KOTOPHIX KOHTAKT Tra3oB ¢ KHIKOCTbK) BO3HHKAeT
NpH yJape ra30oBOro NOTOKa O MOBEPXHOCTh HHAKOCTH H [OCJEAYIOUEM HPOXOXK-
NIeHHH Fa30-KHAKOCTHOM CMECH 4Yepe3 OTBEepPCTHA pPAa3iHUHOH KOH(QHIYDALHH.
B peayabrate rakoro B3aHMojelicTBHA 00pa3syioTcs KanjaH guamerpom 300—
400 mxM. OcoGeHHOCTBIO annapaToB YAapHOro AefCTBHs sBJafeTcH NOJHOE OT-
CYTCTBHE CPelLCTB MNepeMellieHHA MHAKOCTH, H MO3TOMY BCSi 3Heprhs, HeobXo-
IUMaA [AJA CO3/AHHA NOBEPXHOCTH KOHTAKTAa, NMOJBOAHTCH yepes ra30Bblll MOTOK.

Cpems MOKpHX MBJIEYJIOBHTE/IEHl ITOr0 THMA MOXKHO BHJAEJHTH ABa HaHG6o-
Nee pacnpoCTPaHeHHBIX B MPOMBILIIEHHOCTH annapaTa: CTaTHYECKMHl POTOKJOH M
ckpyG6ep yaapuoro aeficteus (ckpyG6ep [loian). Kpusas ¢pakuionnoil adupes-
THBHOCTH pOTOKJOHa (THna N) A8 NBAH naotHoctelo 2700 kr/M® npuBejeHa
Ha puc. 7.15.

BaxHoe 3HaueHHe Aas HOpMaﬂbHOﬁ 3KCRJAYaTAaUHH HMeeT NoAAepKAHUE 1O-
CTOSIHHOrO YPOBH# MHAKOCTH B annapate. [lae He3HauHTelbHOE H3MeHEHHe
YPOBHA MKHIKOCTH MOMKET MPHBECTH K PE3KOMY CHHIKEHHIO 3((eKTHBHOCTH HiiM
3HAYMTENLHOMY YBEJHYEHHIO THAPABIHYECKOTO CONpOTHBJIeHHA. Bosa B KoJiHuecT-
Be, He npesuimaioniem 0,03 kr/M®, MOJaeTcH TOMBLKO MM KOMIEHCAUHH €e XOTeph
3a CHeT HCNapeHHs H YHOCA CO 1UNaMOM. Fuﬂpas.rm-lecxoe COMpPOTHBJIEHHE alna-
patoB cocrasaser 1000—1500 ITa.

Paspabotana koncTpyKuns nelneynosurens [IBM ¢ Goaee npocThiM no Kow-
(urypaunn xauanom (puc. 7.16,0). Ha puc. 7.16,0 noka3ana KOMCTPYKUMA MOk-
poro nbiaeyJ/osHTeas yAapHOro AeHcTBH# — ckpy60epa [Hoina. [asoBuii moiox
noctynaer uepe3 Tpy6ul, B HWXKHEH YacTH KOTOPBIX YCTaHOBJCHBI KOHYCHI, YBe-
JIHUHBaAIOlIIHE CKOPOCThL Ta3oB B cBOOOZHOM ceveHHH TpyGh. B wieanm Wa BLIXOJe
H3 TPy6Hl CKOpocTb ra3op coctapaser 35—55 M/c. [lHrasick ¢ 370l CKOpOCTHIO,
rasoBuil NOTOK yjapsetcs O MOBEPXHOCTb MHAKOCTH, CO3jiaBaf 3aBECY H3 Ka-
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Puc. 7.15. KpuBas dppakunonnoft 3dheKTHBHOCTH POTOKJIOHE

Puc, 7.16. AGCOPOGUHOHHBIE YNOBHUTENH YAAPHO-HHEPUHONHOIO THRA:
«— tana NBM; 6 — ckpyGlep Hoftas

mesqb WHAKOCTH. YpoBeHb XHJAKOCTH B cKpyGGepe H3 2—3 MM HHXKe KPOMKH
TpyOu. Pacxon »xuakocTH B ckpyG0epe cocragaser okodo 0,13 kr/m3% a ruapas-
JuMeckoe conpoTHsaenyne — npumepHo 1500 IMa.

TpuHuun HCNOAB3OBAHHA UEHTPOGEKHOH CHJABL IJA  YJAABIAHBAHHA YaCTHLU
NBUH, WHPOKO HCMO/b3YeMOfl B UHMKIOHAX, HALIEN NPHMEHEHHE H B PALEe MOKPHX
annaparoR, llenrpobGexHbie cxkpyG6ephl, NpHMeHACMb¢ Ha NPaKTHKE, KOHCTPYK-
THBHO MOMMO Da3[JeJHTh Ha JBA BHJA: ANNapaThl C TAHMHUHAJbHBIM TOABOAOM
Fa3oB H annapathl, B KOTOPHX BpalieHHe ra3oBOro NOTOKa ofecneunBaeTcs cne-
UHANLHBIMH HanpaBJAAKOWHMH JollaTkamu. CKopocTh ra3oR Ha BXOAe B annapathl
nepsoro Tuna xoseGnercs B npegenax 15—60 m/c, a opoweHHe ocyluecTBASETCH
(hopcyHkaMH, YCTAHABJAHBAGMBIMH B NEHTPA/JbHOH 4Y4CTH ammapata H BAOJAbL €ro
creHok annapata (puc. 7.17). Pacxoa opowanweft XHAKOCTH B UEHTPOOGEKHBIX
ckpy66epax cocragafer 0,66 kr/m® ra’aos, a riApaBJAHYECKOE CONMPOTHBJAEHHE —
nopsiaka 320—570 Ila. Pacxox Boawl Ha OpouleHHe WUHKJIOHOB C BOASHOH MJieH-
Ko# cocrapaser 0,13—0,3 xr/m*, rugpaBandeckoe conporusnexde 400—B00 [Ila.

Iunamuueckue rasonpoMuisatead. B rasonpoMblBaTensix STOro BHAa OuH-
maeMble rasel NpHBOAATCA B CONPHKOCHOBEHHE C JKMJAKOCTbIO, pasbpuiaruBacMofi
RpaulaolUHMCH  TeNoM (BanoM C JonacTAMH, nepdopHposapHHM GapaGaHow,
IMCKaMH H T. 1),

HeoOxogumocTh NPHJIOXKEHHA MeXaHHUeCKOH 3HePrHH [/ KOHTAKTa MeXAy
OYHILAEMBIMH Ta3aMH H XKHAKOCTHLIO ABJSETcs OCOGEHHOCTRIO rda300YHCTHHIX all-
naparop jxaHuo# rpynnbi. HekoTophie aHHAMHYECKHE ra3onpOMRIBATENH HBJRIOT-
ca Tak¥e H ABMOCOCaMH.

Hesunrezparopet. Annapar 3sToro THna npeacraBaser cobud MOKPHfi nbLe-
yJaoBHTe b — BEHTHAATOP. OH COCTOHT H3 CTaTOpa H pPOTOpa, KOTOPHWe CHabKe-
Hbl HanpapAsOUIHMH JoNaTKaMH. JKHAKOCTh MOJAeTCA Hepes COoNAa BO BpalLak-
wufica porop.

lasosuit NOTOK, ABHMKYIIHACA MeXIY KOJbUAMH POTOPA H CTATOPA €O CKU-
poctsio 60—90 M/c, a TaKXKe HanpapAAOIlHe JONATKH OGecNeyuBalT HHTEHCHB-
Hoe apoliaeHHe MKHAKOCTH Ha MeJKHe KalJH, 4TO OOYCJOB/JHBAET HHTEHCHBHLIA
KOHTAKT Tra3oB H yJaB/IHBaeMblX 4acTHIL € mHAKOCTBIO. OO6pasywoludncs cMeCh
NOX BO3AeHCTBHEM UEHTPUGEMHOA CHAbl UTGPpaCWMBAETCH K CTeHKas annapaTa
M 3aTeM B BHJe ITaMa BBIBOJAUTCH H3 J[IE3HHTErpaTopa, a OuuIUCHHBIE OXJaX-
NeHHBle Ta3bl, Npofiif annapart, BLIBOAATCA HapyKY.

TypGynenTHne rasonpoMusaTens. JTH ra3’onpOMHBATENH NDHMEHAIOT TNaB-
HpM 06pa3oM JAJA OYHCTKH Ta30B OT TOHKOAHcHepcHOA notau. Ilpunumn pedtcr-
BHA annapaToB OCHOB4H Ha HHTEHCHBHOM [POGJEHHH TA30BHIM NOTOKOM, JBHKY-
wKMcs ¢ BHicOkOH ckopocteio f{nopsiaka 60—150 m/c), opomatomed ero M uaxo-
cti. OcaxAeHHI0 YaCTHU AEH Ha KalJfsX OpOaiomled XHAKOCTH CMOCOGCTBYIOT
TyPOyIEHTHOCTE T230BOrO NOTOKA M BbiCOKHE OTHOCHTE/NbHBIE CKOPOCTH smedAY
yAaBJMBAEMBIMH YaCTHLAMHK NMBJIH H KAUJAAMH
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Pue. 7.17. LleHTpovesnne capyolepot:
a - tuna BTH, 6 — tuna JIHOT

-

K 1ypby/ienTnuim NpoMiisaredn ot- v & 4 A2
nocnren  chpy6oepu  Benmiypn, anadpar-
meHable  (ApucCedbnbic) WM C UHULABAMNDIM
alickUBBIM  wibepud. Bee nepesncacnnnie
anilapathl XapAKTEPHIYITCH BOICURUH C1e-
I:HBIO OUHCTKH, OOJbIIHMH rH,u.paBJmlle-_E--.

CKEMY  NOTEPAMU H HEOOGXOAHMOCTBIO yC-
TaHOBKH Kamieyaosurenn. HauGonee pac-
LPOCTPAHEHHHIM ANNaYaTOM 3TOr0 KJjacca
nonnéicd CnpyGiep Duniypr, uinushyw
HYalTo KU]UPOIU Adan CHnmeniA wppTa 4
HbiX®» THAPABJHYECKHX UUTEPb BLIHUAHRIOT
B Bune TpyOn Bentypw, umeiome# naas-
HOE CyMerne Ha pxoje rada [xonpysop)
H NJIaBHOe pacilHpeHWe Ha ero BHXOne
(rnpdyzop). Yakaa uacte Tpy6w Benty-
pH MOJY4YHJA HA3BAHHE T'OPJOBHHH. .

CyuiecTByeT O0J/IbILUE UYHCIO KUHUT- a ']
pykunfl ckpy6oepos BeHTypu, pasiHuaiolupuXcs CHOCODOM HOABOAE OPULIANLIEH
MHIAKOCTH, CeYEHHeM H AMHHOA T'OPIOBYHH, KOMNOHOBKOA W T. A, Ha puc. 7.18,a
U 6 NokadaHbl ABe KOHCTPYKUWH cKpyGOepa Benrypn, nonyumsine HaspanHe
[Mu3-Antonu. B ofifuXx KOHCTPYKUHAX KHAKOCTH NQABOAKMTCA B TOPJOBHHY MOA
NPAMHM YrJOM K TOTOKY rasoB, 8 OC8X/EHHe Kanejs MPOMCXOAHT B anmapare
ILeHTpOGeKHOro ReficTBHA. Pa3Hyhe COCTOMT JMIIp B TOM, MTO B MNepBOH KOH-
CTPYKIHH KamJeyJOBHTENR BpallleHHe ra3oBOro noroka obecmeyyBaeTcs ero TaH-
refuHanbHEM TNOABOAOM, a Bo ATOpofl AJA 9TOr0 NPeAYCMOTPEHO pO3eTOYHOE
ycTPO#CTBO, YCTAHOBJIEHHOE B KORUE AHQQYy3opa.

Ha pue. 7.18,8 ¥ 2 NoKdsaha KOHCTPYKUHA Tpyowm BenrypH, HOpmasmusosan-
Han HHcTHTyramH HHWHOras » [unporasooumcrka [lpu Goapliux pacxopax
OYHILAEMBIX Ta30B YCTAHAB/JWBAWT HECKOALKO TPYS BeHTypw, oOpadywulux rpyn-
ny, WIH naxe uenyw Sarapeio rpy6.

CyuwecTBYIOT pasiuunble TOUKHM 3PEHHA HA ONTHMaJbHHWA cnocob BBOda OpO-
waovlel XHikoctH 8 TpyOy Benrypu (8 ropmomwmv uav B KOH(YIOpP HA HEKO-
TOPOM pACCTORHHH OT rOPJAOBHHB, KOTOPOE HBJSETCH ONTHMaJdbHBIM A8 ofec-
NEUCHHS PABHOMEPHUM ILIOTHUCTH OPULICHHSA).

Ilpn nopade KHAKOCTH B TOPAOBHRY (cKpyGGepw ttia [THs-Antomn) Tpe-
Gycith Menblund PacXud mBARUCIn (I0 LpeRreRnu L lludaYich B kungysup,

IPPEKTHBHUCKD Yildsibadn ikl B LKpyOucpaX Beniypn yseansdpacion
C PULTOM CKUPOCTH TasuB B Tupiushde H st dHYHHB yuedbHOrO Opuliennd, UuTH-
MAJIbHOE COOTHOWEHHEe MEXIy CKOPOCTbK) T'ados B rFOP/AOBHHe TPYOH M meJHMH-
HOH YNeMLHOTO OpOMICHHA CReUHPHYHO 1A% KANKJAOH NBAM W 3aBHCHT OT ee
JAHCTepcHOTO cOCTapa. Tak, NP YJ1aBAHBAHHH YacTHWL MHJIH, paaMephl KOTOPHIX
menoiwe 0,1 MKM, Oviblioe 3Ha4YeHHEe TPHOOPETaET NPOAOTKHTENLHOCTD KOHTAK-
Td 3uiplJieHHDIX Tdadus C (UBEPXHUCIBID AHCHEPTApUBHHHUR MAHAKUCIN,. D 2ium
CilyHac lludmilthne Squi)cﬂ'iﬂhhul:ln MuUMEl Unitb aULTHILHRY LU upn LHUMCHuG Lind-
PUCIH TE308 AU OJ m/C A YneahYunnn YAwinnuiv Lpowitnnn au G0 a/M*

Capyooephl ben1ypn 8 JuBHCHMUCTH U1 1HApUARHAMAMELAUIY pumiia pes
NATCA HA HH3KOHANOPHHIE (NPH CONpOThBatHKn uv ouvl) lla) ¥ sBbicUKUHALLpAbc
{npu conporuBaerud S000—25000 IMa).

Jokexropunte ckpyOhepst Benrypu, B annapatax 3T0ro THnma OCHOBHas A0JR
SHEPrHH. IATPAYMBAEMON HU OMHCTKY ralom, (OJBOAMTCH K OPOLIaiomeil KHAKO-
CTH, NPHYEM YACTHYHO 3Ta 3SHEPrdd PACXOAYETCA Ha TPAHCNOPTHPOBKY rasos ye-
pes annapar, uT0 VOYCAUMIIEHO .’}KCKTprIUll{HM AEHCTBHEM BHCOKUCKUPUCTHUH
CTpYH HHAKOCTH,
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Pue. 7.18. Cxpy6Gepu BentypH:

a— ¢ poseToyHbIM YCTPQHCTBOM: & — 3MKEKTOpHbIt cKpyGOep BeHTYpH; 8 — YHHGHUHpOBaHHaR
TpyGa BeHTYpPH ¢ Kam/iey/IOBHTENEM; 2 — TO JKe, B BHAE CyXeHHA B TpyGe

IMpuHuunuansHas cxema  9XKeKkTopHoro ckpy66epa npeicrasjeHa i
puc. 7.18, 6. JKHAKOCTL MOAdeTcs B paclblIHBaOIIyi0 QOPCYHKY MOA JdBJeiti .
600—1000 ITa u Goaee u ysuekaer 3a cofoil oumilaeMbIi Fa30BHA MOTOK.

Huappacmnennsid (ducxoseld) cxpydbep. [na OUYHCTKH AOMEHHOrO rasa id
pange 3asonos CIIA smecto TpyG BentypH ycraHaBAHBAIOT JHCK C OJHMM HJH
HECKOJMLKHMH TIPAMOYrO/bHBIMH OTBepcTHAMH (puc. 7.18,2). Takof nHck MOHTH-
pyercss B GOJLIIOM ra3cHPOBOAE, 8 BOAa BNPHLICKHBAETCA YEPe3 MHOrOYHCJEHHBIE
(OpCyHKH, ycTaHaBIHBaeMHe BOKPYr AHCKa.

[%pnuuun neficTBHA JHCKOBONO YCTPOHCTBA aHA/NOrHyeH MNpHHUMRY AedCTBHA
ckpy66epa BeurypH, HO nmoTepH Haniopa B HeM Gojblie (4To 06YC/l0BJEHO «Bpel-
HbHIM» THapaB/JAHYecKHMH conporuBieHHaMy). [losromy rakoit ckpyG6ep o6buno
yCTAaHABIHBAIOT NOcJe JQOMEHHBIX nedell, paboTaioliHX TOA AaBJACHHEM, B KayecT-
Be annapara INpeiBapHTeNbHOR OUHCTKH (Mepes MOKPHIM  3JEKTPOQHABTPOM).
[1puMeHenne AHCKOBOro cKpy66epa OOBACHAETCS ero HH3KOH CTOMMOCTBIO W BO3-
MOXHOCTBIO 06paboTkH 60JbWIOI0 KoaWyecTBa ra3oB. ['HapaBaHuecKoe COMNpO-
THBJeHHEe B AHCKOBOM cXpyOG6epe cocrasiser mpumepuo 17 500—25000 [Ta.

Ha puc. 7.19 npexacrasieno abGcop6uHOHHOE YCTPOHCTBO ANA OYHCTKH rasoB
tina TMM (npojossHBlii paspes M Bui cBepxy), ssJjsiouierocs HauGosee mepc-
neKTHBHBIM. B Bepxmed YacTH ycTpoficTBa pacnofokeHna MPAMOYroJibHasi BXoJn-
Has kamepa J ¢ narpybkamu 4 AaA BBOJa ra3a, B KaMepe HMeOTCA (DOPCYyH-
kK 5. Iloa kamepoil pacnosnoxeH rasoxoa 6, BHINOJHEHHHt B BHAe TPyOH Beh-
typu. Ilepes BxonoM B TpyGy BeHtypu pacnosioxen kaanaw 2 ¢ tarofi J, BuiBe-
AeHHOfl BHIe NpAMOYrobHON kamepel. B Huxwueli wactu Tpy6n Bemrypu Ha-
xoaurcs paccekareas 7. K tpyGe Beurypu uepes meneBuAHHe KaHaJibl 8 mpHMBI-
K4l0T 1Be UMJHHApPHYeCKHe BHXpeBble kamepsl 9 ¢ ofuWeli BaHHOH AAR KHAKO-
ctu [0. B BHXpeBuIX UHJIHHIDHYECKHX KaMepax B WEHTpaJpHON MX HacTh Yycra-
HOBJIeHH TPy6H [/ ¢ NpoAOJBHBIMH MpOpessiMH, o6pa3ylolliie JOBYLIKH XaJ0-
3HAHOrO THNA, TPYGH cHAGMeHn MaTpybKamu 12,

B Baude ycranoBJeHH NepdOpHpOBaHHBle TPyGH, uepe3 KOTOpPHE MOCTYMaer
HacTb UHPKYAALHOHHOH MKHAKOCTH AJNA HCKJIIOYEHHA OTJOMEHHH TBepAblX 4acTHL
B BaHHe {nOcTOSIHHOe B3IMYYHBaHHE).

IIpn noctynaexnn rasza Bo BXxosuyw kaMepy 3 uepe3 natpybku 4, pacnoao-
JKeHHble OJHH TIPOTHB [APYTOro, ra3 YBjiu;KHAeTCA JMKHAKOCTBIO, pacHbIReModl
thopecynkamy §. Pasmep dacTHu NOC/E NPOXOXK IeHHS BXOXHON Kamepw npn nep-
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Puc. 7.19. AGcopOiuuonnge YCTPOHCIBO /A OUHCT-
K rasos thna TMM

N
%

™,

BOHauaqabHOM pa3Mepe do<l0 MKM MoMHC oni-
peneanTh no QopMyad:
d = 6,3d%. (74) P

He BcTynHBUMIES B KOHTAKT MHIKOCTE CTe- _{_ 8
K4€T HAa CTEHKH CYMHMBalieficR 4acTH TpPyOH :
Bentypu. BxoaHas KaMepa MOMKET  CHYXKHTb 1/ 1 ATT
OZAHOBPEMEHHO ¥ AJA OXAaMIECHHA rOPHYKX ra-
30B, nojasaembix Ha ouserky. [locne pxoanof
Kamepn ras npoxoasT uvepes TpyGy Bentypu
NpojoJibHbie LeJeBHlHbe KaHalh 8. peryn-
pyemble npH HajdaiKe MNepemMelleHHeM pacceKa-
tTens 7, H 3aTeM NOCTYNAeT TaHreHUHaJbHO B
UHIMHAPHYecKHe Kamepu 9. BeinurHa cedeHus
ropaosuubl TPY6H BentypH peryinpyercsa nepe-
MellleHneM kJaanaia 2 TAroh J, BHBEAeHHOMN
BhillE NPAMOYrOJILHOA KaMephl. 2

Quuctka ra3os B MecTe COMPAXKEHHS TPYO
BeHTypH ¢ UHAHHJADHYECKHMH KaMepaMh obecneyHBaeTcR YAapoM ra3oBoli CrpyH
0 3ePKafji0 KHAKOCTH, CTeKaioweR B BaHHY coO creHOK TpyOH Benrypn

UHIHHADHYECKHX KaMepax ra3l JABHXETCA B OCHOBHOM B Y3akoit 0GJactH,
NPHAEraloOUWiel K CTEeHKAM Kamep, H 3aTeM MOCTYNaeT B JIOBYIIKH Xalo3niloro
THNB.

OuHCTKa ra3s0B B UHJMHADHYECKHX kamepax (UMKIOHAX) OCHOBAHA Ha HNep-
UHOHHOM NpHHUMNE H NpPHHUHNE wueHTpoGexuoi cenapauud. OuHiieHHble rasu
YA4NA0TCA Yepe3d NOBYUIKH, HMeloulHe TPyOn J2, pacnosioKeHHble B TOPLOBhIX
CTeHKax UHWJAHHAPHUYECKHX KaMmep.

[pi ounctke ropsuux ra3es amnapaT Moxer ObiTh 3awHwen ¢yreposkoii.
JlAR OUHCTKH arpeccHBHBIX ra3oB annapaT MOMKHO BHINOJAHHTE H3 hJacTMace, He-
pKABEOINCH CTaJiv HJIH HaHECTH Ha ero CcTeHKH COOTBETCTBYIOUICe AHTHKOPpPO-
3HIHHOE NOKpBITHE

Huxe npHBegeH cOMocTaBHTC/ABHBIA aHaJW3 YCTPOHiCTBA OYHCTKH Ia30BLIX
BbIOpOCcOB THNA TM ¢ HMEIOWHMHCA YCTPORCTBAMH OUHCTKH.

annapatax 3toro THna Gosnee BuicOKafs 3IPGHEKTHBHOCTE OYNCTKH JOCTH-
raeTcs:

a_) yBeJIHYCHHEM CpeaHero pa3Mepa 4HacTHUW B pPedy.bTaTé HX CAHNDaHlUA B
BePXHell NpPAMOYroAbHOH Kamepe NPH JABHMKEHHH Ta3oBHX CTPYI;

6) ycTpoRCTBOM JIOBYIIEK XKaJI03MAHOrO THNA, PaCNONOXKEHHHX B IHARHAPH-
YeCKHX BHXpeBHX Kamepax (uMKJOHax). Bo3aMOXKHOCTb JAONOJHHTENBHON CTYMERH
OUMCTKH, NO3BOJAKUIEH OAHOBPEMEHHO YMEHBUIHTL KanjeyHoc, OOYCJIOBJEHZ reM,
YTO ra3oBbifi MOTOK B BHXPEBOA 30HE ABHXKeTCs B OCHOBHOM B Yy3koft of.acTH,
npuieraoued K crenkam obeuaex. OTHOCHTeNbHOe CKOPOCTHOE MoJe Ta3os u
BHXDEBHIX UHIHHAPHYECKHX KaMmepaX NpusejeHo wa puc. 7.20,

B) COBMElIEHHEM B OJHOM YCTPOHCTBE HECKOJbKHX CTYIeHed OMHCTKH ra-
30BOTr0 NOTOK4.

CYMMHDHYIO CTE€MEHb OQUHCTKH a3oB B HCChOJALKIA alilapaTax (HJIH cryme-
HAX OYHCTKH), YCTAHOBJIEHHHX MOCJAEAOBA1C/LHO, PACCHHTLIBAIOY N0 (opmye:

o= —a)( =) . (=~ ). (7.5}

1€ 1)y, N2y - o — CTCNEHb OYHCThH rda308 COOTBETCTBCHHO B nepaou, BTQPOM
i =M ra300MHCTHOM annapa‘re.
Aaa aGecopbunonHoro yerpoiicrba TM cTelieHL OYMCTKH ra30B COCTaBHT:

n=1—(1—n (1 — ) (1 — Nual (1 ﬂyn)ﬂ ""lll’ (1 — =), (76)
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2% 241 Puc. 7.20. OTHOCHTEABHOE CKO-
18F 16} POCTHOE NOJE Ta30B B BHXPEBBIX
s UHJIMHADHYECKHX  Kamepax al-
. \ 0 ‘20 cOpOUHOHHOrO YCTpOiicrea THRA
TMM (v — cKOpOCTL BO3AYXa B
\ik 1 4 :j ueHTpe, M/c; Ux — CKOPOCTb BO3-
8 AyXa H3a DACCTOSAHHH X OT UEHT-
L6 s pa)
28t 2+
iy vi%

FA€ 1« — CTeNEHb OYHCTKM 1IPH KOAryNAUHH; ijrp — CTENEeHh OYHCTKH B Tpyle
BEHTypH: Ty — CTENEHb OUMHCTKH MPH MOPOXOAACHHIR HYCpe3  [JIEHKY  MHIAKOCTH,
crekafoued ¢ TpySul BeHTypH; t)yx - CTenenh OYHCTKHM APH yJape rasoBoro no-
TOKA 0 3€PKaN0 MHAKOCTH; 1|y — CTelleHh OYHCTKH MpH MPOXOXKJAEHHH ra3os ue-
pe3 LWJIMHAPHYECKHE BHXpPeBbie KaMepbl (LMKJIOHLL); Vw -- CTEMEHb OYHCTKH MpPH
NpPOXOMAeHHH Ta30B 4epe3 XKa/MO3HNAHbE JNOBYIUKH, YCTAHOBJEHHble B UHJIHHAPH-
YeCKHX BHXPEBbIX Kamepax.

Ha pue. 7.21 npusepeHn raGapurTabie W NpHCOeLHHHTENbHbE pasmepn ab-
cop6unoHnoro ycrpoicrsa Tuna TMM ans ouncrkn rasos. B rtaba. 7.7 npea-
CTaBJeHbl pA3Mepbl pasiHuHBIX annapatoB oMucTkH (pue. 7.22), a Takke HX
Macchl.

M3 cpaBhenusa panuwx Ttaba 77 caeayer, uro HanGoJsee KOMNAKTHBIM H
MeHee MeTALIOEMKHM sBasieTcs abGecopGuuonHoe ycrpoiictso thma  TMM, uto
OOBACHACTCA OPraHHYeCkHM COUYETAHHEM BHICOROCKOPOCTHbIX 30H YcTpoidcTBa 6es
TEXHHYECKH CJAOMKHbBIX TPaHCIIOPTHHIX NEPeX0/d0B MeM/1y HHMH, HTO NPHBOAHT K
ellle Goilbluedl HaAeXHOCTH ero paboThl

Yerpoiicrso tHna TMM BBuAYy ero hOMAAanTHOCTH (T. € BLICOKOH yae/LHOM
MPOM3BOAHTENBHOCTH) [4eT BO3MOMHOCTH PEaJH3allHH MPOTHO3HPYEMBbIX arperar-
HBIX YCTaHOBOK G60JbILOA NPOH3BOAHTENBHOCTH (A hoteabHbix TILL, o6xuro-
BHX H arloMepauHOHHLIX METAJNYPI HYECKKHX fleveil)

Inpokoe npumenenne abcopbunonnoro yerpoicrss Thna TMM obyesiosne-
HO elle H TeM, YTO B HEM MPOHCXOJAMT hOary/Jsiluf uactHi, ¢ o6pa3osalineM
KpynHeix arperatoB (pasmepom 0,1 mMkM K Goaee), a 3TO 3HAUHTE/NbHO OOJeria-
er pocaeayiuee Hx ocaxjaenue B Tpybe Bewrypu [panvubt npumenenus a6-
COpPGUHOHKOIO yCTpOficTBa THna TM A% OYHCTKH ra3oB nOhasaHbi Ha puc. 7.23.

Peryanpopanse spdexTHBHOCTH OUYHCTKH B abcopOUHOHHOM  ycTpoficTBe
tHna TM, a TakXe NpPOW3BOANTENBHOCTH OCYUIECTBAAETCA TpeMAa crocobaMu:

1) nepemeutennem kaanaua 2 (cm. puc. 7.19) taroit | BbiBeleHHOll 3a mnpe-
Jlesibl BepXHel 4aCTH BXOAHOH NpPAMOYTOJIBHOH Kamepsl;

2) nepemellieiHeM paccekatens 7,

3) H3MeHeHHEM YDOBHH PeaKUHOHHOH JKHAKOCTH B BaHKC

[epsnle nBa cnocoGa perylAHpoBaHHA HanGosee 3(PMEKTHBHLL M HCMOJL3Y-
I0TCA NPH Hadajake ycrpoiictBa. TperHit cnoco6 NPHMEHAKT MOpH HeOGXOAHMOCTH
6osiee TOHKOro peryJiHpoBaHHA.

Eute opauuM mnpenmymiectsoMm yerpoictBa TMM ssasercsi menbliee 4Hcao
THNOPA3MepoB, 4TO OObACHAETCH BOIMOXKHOCTHIO Gonee IIMPOKOro peryliHposa-
HUS  NPOU3BOJAHTE/NhHOCTH NPH NOCTOAHHOH 3(peKTHBHOCTH OUYHCTKH ra3oBOro
noTOKA,

Mpu wncnoas3oBanun rpynin  yerpoiicte odnctit TMM  (oGesspemupanne
ORHOHMEHHLIX BpPedHBIX Belilecins) COOPHHIA Oak H WHPRYASUHOHIBIE RACOCH MO
ryr 6HTh oOwHMA (puc 7 24)

Onxoit M3 MoaNndHKanli ycTpOHCTBa OUMCTKH razos tuua [MAL  L.aseres
annapat ¢ BHXPEBbIMH KaMepdmH, B KOTOPbLI¢ 3arpyXalT JEerkue nuaucTHpO.ib
Hble HWJH KakHe-nH6O Apyrue Jerikue wapukn (puc. 7.25), uro cnocobersyer yBe-
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duc 721, FaGapuinple ¥ HPHCOEAHHHIEALHBIE PAsmeph dOCOPOUHUHHOTIO yC1pof-
t8a THna TMM, mm:

MM A 5 B 1 I [E
1 1180 1720 635 860G D273 150
2 1510 2395 735 860 D -325 200
3 1510 2395 11356 860 D325 200
4 2490 3390 1135 1300 D--530 500
5 2490 3300 1900 1300 D—530 600
TMM x £ u K a M
1 544 04 378 D—76 D26 150
2 1170 468 490 D—76 D—25 150
3 1170 468 490 D—--76 D—25 150
4 1320 695 795 D76 D25 150
5 1320 595 795 D—76 D25 150

JHYEHHIO CTeMEeHH KOHTAaKTa l'did H KHIKOCIH, B BHXPEBLIX haMepax MOMHO
YCTAHOBHTh TaKKe BpAlAIOUIHECH kaJIOINTHLIE YJIOBHTCAH

I'napasan’ eckoe cONpPOTHBAEHHE TYPOYAEHTHLIX Tra3onpumbiBaTenel CKAAAbI-
BaeTCA H3 COMPOTHBJEHHS CyXoro annapaTa (ra3onpoMuiBaTenss 6e3 MHIAKOCTH)
M CONMPOTHBJEHHA,” ROZHHKAIOWErO OT NOJAaYH MHMAKOCTH (JAaBieHHe, KOTOpOC IpH-
XOAHTCSH NPEOAOJERATH MNPH  TPAHCNOPTHPOBAHAH H  IPOGJEHHH M HJLKOCTH).
Ha nomorpamme (puc 7 26) npnpcacun 3navenns obigero couporusiends. He-
06X0,1HMO HMeTh B BILY, 470 KOMPPNUNCHT MCCTHOrO coupotusicaun 1pybm
Bentypn E. coctasaser 0.1- 0,15, B 34BHCHMOCTH OT TIRATENLHOCTH H3TOTORJIE-
HHA, WO B NPOHIBOACTBENNLX YULIMOBHAX 3navenhe ero sospactact go 0,25—0,3
BCACWCTBHC ()ﬁpdﬂﬂﬂﬂllllﬂ PHABUHABL, OTNOMCHMI " ap

Dpaniioniinti /O XPGUUUICHT yAABANBAUNY HWACBHX vacTiw & Tpybe Benry
P IPUGAILKENHO MOKIO ofpeaetTs 10 opmyae

N="I—— (7.7
l oloB6 1057 VSi Held
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Puc. 7.22. CxeMpt # rabapHTHble pa3meps MOKpOro mblieyaosnreas (TpyGa Bewrty-
pu) tuna KMI1 (a), Tuna IIBM (6) u YCO-JIUOT (s)

rie v — KO3((HUHEHT YJaBJAHBAHHA 0OblIH, AO0AH €AHHHUbB, L — yaenbublii pac-
X04 XHjaKoctH B TpyGe Bentypu, a/M? rasa; St — xpurtepuit Crokea;

— Putrd®y
18vp.D, '

iy — MAOTHOCTE NBLNHOK, Kr/MY, pr— MJAOTROCTE ra3a B TOpJAOBHHE TpyOH,
Kr/M¥ - CKOpOCTh Ta3a B ropJoBHHe TPyGu, M/c; dy — nHAMETD HaCTHU 23-
pO30AH, M; V— KHHEMATHYECKad BA3KOCTh rasa B rOPAOBHHe TpyO6w, M%/c, Do —
CPeLHHIl AHAMETP Kanelib, MKM;

Do = 4870/v: + 28L", (7.9)

rie L — ynenpHbH pacxon KHAKOCTH B Tpy6e Bemrtypu a/m3 rasa.

Jlns HaXOXA€HHS [AWAMETPa Kaneib B 34BUCHMOCTH OT CKODOCTH rasa B
TOPJIOBHHE H YAeNbHOTO pPacXoja MHIKOCTH MOMHO BOCTOJB30BATHCA HOMOTPaM-
Moii Ha puc. 7.27, aas  HaxomieHHWs kpHrepHs Croxca — HOMOrpammoli Ha
puc. 7.28. Ha puc. 7.29 papbl 3HAYeHHs AMA PA3IHUHBIX yAeqbHBIX Pacxoj0B
MKHAKOCTH M 3HaueHHs kputepHa Crokca.

(7.8)

7.4.3. Tepmnueckoe obelspe)xuBanne rasossix suibpocos
W ero annaparypHoe opopmnexnse

Metoa 1epmiveckoro oBe3ppexRHBAHHA 1'a30BHX BHOPOCOB oT/iMuaeTch OT ab
cOpOUHOHHOrO K aAcOPGUHOHHONO METOAOR GONEC RBICOKOR CTENCHBH) OMHCTKE,
OTC)y TeTHHEM B OO.sIIIHCTIE CAVYACBR KOPPO3HOHHBIA CPE/, W CTOMHKWX HOJQ Me-
TOA HPRMenA0T 4 TEA CAVHASX, KOLAa APVILHE HE HBAHIOTCA AOCTATOMIO HAACK
HBIMIL 0 e TAPAHTNPYIOT BHICOKOR HAR NOMHON HPHERTIBIOCTI OUNCTRI, nanpu
Mep, ODH YHHUTOMEHHN GOACIHETEOPINA MUspOdur (15 Ay,
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8 ammocpepy

Puc. 7.24. Tpusuunuanshas cxema OCBA3KH MO Boje rpynnu a6copOUHOHN bIX
verpoiicrs THma TMM:

I — c6opuan EMKOCTh; 2 — NOANHTKA XHAKOCTH: J — Hacocel; 4 — c6pOC XHAKOCTH

Prc. 7.25. AGcop6unonnoe YCTPOACTBO A8 OMHCTKH ra3oB Tna TMM ¢ 3arpyskoi
B BHXpeBhle KaMepsl JIerKHX WiapHKOB

Yeranoskn TepMugeckoro 0GE3BPE}KHBAHHA NPOCTH MO KOHCTDYKDHME H 3a-
HHMZIOT MeHblIYI0 MJOIMAAb, YEM YCTaHOBKH aAcop6unornoii ounetkk, Hegocrar-
KaMH TepMHYECKOr0 o06e3BpekHBaHHA Tas’0BRIX BHOPOCOB ABAAIOT S 0Gpa3osa-
HHE OKCHIOB 230Ta H 3HAYHTEABHHIN PacXof TOMAHBa,

PH paccMOTpeHHH BO3MOXKHOCTH NMPHMEHEHHsI MeTOJa TepPMHYeckoro obes-
BPEXKHBAHHA H ONpefeneHHs KOHKPETHHX NapameTrpoB ero OCYIIECTBJICHHA Heol-
XOMAMMO YuHTHIBATh Xapakrep 06pasylomIuxcs NpH OKHCNIEHHH TPONYKTOB peak-
win. Tak, npu cxurakun rason, conepxaulux ocdop, rajoreHs, cepy, oGpasy-
IOTCA NPOAYKTH peakUuH, 4acTo BO MHOIO P23 mnpeBHLIAIOUWHE N0 TOKCHYHOCTH
HCXO[HH rasomwifi BuiGpoc. Hpyroit NpHMED — TepMuYeckoe ObeaaperkHBaHHe
CEPOBOAOPOAOCOAEePXKALIHX ra30B. IIpn onpepenenupix TeMNEPATYPHHIX yCJIOBHAX
obpasyetca SO, — coennnenne, TOKCHYHOCTE KOTOPOro B TPH pa3a BhINe, yem
ceporonopona. B ro ke Bpema npu NPaBH/ILHOM BeJleHHH NPOLECCa KOHeYHbIM
NPOAYKTOM OKHCIEHHSA HABJASETCR SO, — BelnectBo Menee TOKCHYHOE, YeM cepo-
Boa0pos.

Meton tepmuyeckoro 06e3BPeKHBAHUS NIPHMeHHM IR BLIGPOCOB, codepika-
UIHX TOKCHYHBIE BeWeECTBa B BHe TBEPABIX BKMOYEHHH OpranHyeckoro npomc-
XOKLeHHA (caxy, HaCTHUM yraeposa, APEBECHYI0 NEMIL H T. 1.), i BHGPOCOE,
COAEPKAIIMX TOKCHUHBIE KOMIOHEHTH! OPraHHYeCKOro MpPOHCXOMAEHHA, HO He
BKJIIOYalouHe B ce6 3HAYHTENBLHOS KOJMHYECTRO ranoredos, gocdopa u cepm.

Crenymowmuii  saxHwi MapaMmerp, yuHTHBaeMHii npu amGope annaparypHo-
TEXHOJIOrHYECKOH cXeMBl TepMuuecKoro 006e3BPeXHBaHHS, — 3T0 TeMmnepatypa
CaMOBOCITaMeHeHHA BpeaHbix Beutects. Huxe fpHBEIEHbI TeMMEPaTypel camo-
BOCNJIaMeHeHHS HEKOTOPHIX BewgecTs, °C:

Ammuak. . ., | . | | 49 Towveprn . . . . . . | 393
Awetow . . . . . . . | 538 Aubyrungranar . . . | | 404
Beunson & . 579 Ouxnopwveran. . . . . . . 640
Byramwew . . . . . | | | 449 Haxaoparanen . . . . . | 453

YTHIOBBIH caupr . . . . . 367 Kepocwn. . . . . . . | | 254
Baunnawerar . . . . | | | 496 Kpesoa . . . . . . | . | 559
Bonopon mwamwersit . . | | 538 Kewnoa | ... L. . 498
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Puc. 7.26. Homorpamma

Aang

onpeaeseHns o6uWero conpoTHB-

JIEHHSl  BBICOKOHAMOPHO

Beutypu

HutpobGensoi . :
OunenHOBass KHCAOTA .
denon

PranueBbif aHTHAPHA . .

Qypdypon. . . . .
Gypdyponosul cnHpT
Xnopbeuzon .o
Lluxnorekcan .

Srau.

3Tunauerar
Argabeuson

TpYOH

496
363
715
584
333
490
674
268
510
486

| 466
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Ornnena okewp . . . . . . 430 IHioRbIA cnupr . . . . . 426
OTHMEHTAMKOAL . . . . . 413 Irunosbld apup . . . . . 186

[1pH TpaHCNOPTHPOBAHWA W CKHIAaHHH BpelHbIX BbIOpocoB HeoGXoAHMMO npei-
YCMATPHBATH OfPEACICHHBIC TeXHHYECKHE MEPONDUATHA, npeioTBpauiaolpe o6-
parHoe pacupocTpaucHue asMent  (PUIAMYNON  KONCTPYRILMY  OTHCIIPCTPAl-
TeJH).

Hau6onee npocThiM mHpHemoMm mnpeaoTBpallenus obparnoro pacnpocTpaHeHHs
niaaMeHn ABJAeTCH paaﬁaaneuue rasoBoil  cMecH BO34YXxoM a0 obecneueHHs
B3pBIBOGE30MacHON cMecH.

H. A. TypeBnuyeM npensoxeHo rasoBble BHIGPOCH PaznejuTh Ha TPH OCHOB-
Hble CPYNNH B 3aBHCHMOCTH OT HH3INed TemoTh Cropakus QPy H CoAepMaHHA
kucaopoaa B rase Xo, (raba. 7.8).

B HI' AH YCCP paspaboran MeTOL TepMHYECKOro o6e3BpeXKHBAHHA a3o-
BbIX BBIGPOCOB, 3aK/IOUANOIIHICA B WCIOJB30BAHWM 3THX ra30B BMECTO AYTbEBO-
ro BO3AyXa 0Npu CKHCAHHH BEICOKOKaJIOPHiAHOro TOmJMBA. [laa obecnevyeHHd Ha-
NeXHOr0 H KayeCTBEHHOro ropeHHsl MPHPOAHOrO ra3a MHyHMaJibHOEe cOAepxaHHe
KHCJIOPOIa B ra30BHX BHGpOCcax HoJKHO OuTh oKkojao 17%. Hcexens u: arore,
npepJomedo Bece or6pocHble ra3bl paaGuUTe Ha aBe rpynnsi

rasol ¢ coaepxanuem Kucaopoaa menee 17%, xoropue MmoxHO paceMmarpu-
BaTh JIHIIL B KayecTBe 0GaBKH K AYTLeBOMY BO3AYXY;

rasossie BHOPOCH ¢ cOLepKaHHeM Kucaopola Gosee (7Y 3STu rasw MoryT
MNONHOCTBI) 3aMEHHTh YHCTHIA BO3AYX B h3YPCTBE OKUCJIHTR.R

Tlpu paccMoTpeHHH BONPOCA TEPMHUECKOTO OOE3BPEKHBAHHA [a30BHIX BH-
GpocoB 0coG0e MeCTO CJEAYET YAEAHThL BbIGpocaMm, COAehKAWHM KOHAEHCHPYIO-
uuecs BewlectBa (mapsl HeTEMPOAYKTOB, CMOABL H T 1) W TOPIOYYIO IMblIb,
HMEIOWYI0 BHCOKYIO caHnaeMocts. [IpH TPaHCNOP1HPOBAHMM 3THX ra3oB HAGJIIO-
A3l0TCA JIOKAJbHBIE OTJOXEHHA FOPIOYHX BellecTB, OCOOCHHO B MecTax pesKoro
H3MeHeHHA Hanpap/ieHHA NBHXKEHUA ra30BOT0 NOTOKA WM H3IMEHeHHA CeUeHHS
razoxoia. JT0 4acTo MNPHBOAHT K BOCIUIAMEHEHHIO CKOMUBUIMXCA TOPIOUUX se-
IIEeCTB, YTO BLI3bIBAET apapHitHYI CHYYauHio B xavecTBe yoHTpMepoupusTHii B
ITHX CJAyYadX NPHMeHSI0T JH60 HCKYCCTBEHHOE BHIKHIMaHWe CKOMHBILHXCA B ra-
30X0/laX TOPIOYHX OTNOMeHHH, JAHO0 MNEPHOANYECKYIO NPOYBKY rasoXO4oB Na-
poM (TaKk Ha3biBaemasi «npoNapKas).

Bce 3to neoGxoaumo YYHTBIBATh TMNpPH pelleHHH BONpoca O BO3MOXHOCTH
TEPMHYECKOro 00€3BPeNHBAHHA BPEAHLIX BLIGPOCOB TOTO HJAM HHOTO MNpOHM3-
BOJCTBA.

Jns obesBpexnBaHus TMPOMBIULIZIEHHBX ~ ra3000pa3Hbix  OTX0A0B CAOKHOCO
cocTaBa NPHMEHFIOT MeToa BbicokoTeMnepatypuoro (800—1200°C) cxuranus
npuMeceii B niaMenHux nedax u ¢akesax. flpu 3TOM yraesopopoam okncasior-
¢ po Ge3sBpeanHBblX NMPOAYKTOB- - YIVIEKHCJIOTO rasa W BoAbl. OueBHAHO, YTO BH-
COKOTEMIEPATYPHOE CHHraHhe uHeaecoo0pasHo NPHMEHATb TONLKO NPH  BBICOKOH

;:]75/
¥ v=Jomfe

S50

§;?5 50 Puc. 7.27. Homorpamma nas Ha
g &0 XOHKNEHHA guaMeTpa Kaneab B
%Iﬂﬂ 34BHCHMORTH O CKOPOCIH Ta3a
a e ST -— B TOPJOBHHE  BBICOKONANOPHOH
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Puc. 7.28. Homorpamma 4na Haxoxjnewus Kpurepus Crokca

TEMJIOTe CrOpAaHHA CaMHX OTXOAAILHX ra3oB, [Ipu paccMOTpeHHH TPHMEHHMOCTH
BapHaHTa TePMHUYECKOr0 OO0e3BpexHBaHHA HeoGXOLHMO KpPOME 3KOHOMHYECKOro
acleKkTa YYHTHIBaTh BO3MOXHOCTb BTOPHYHOro 3arpssHeHHs aTtMocdepsl OKcHia-
Mii a30Ta, 00pa3yOLIHMHCA B 3HAaYHTENBHBIX KoJIHUeCTBAX B arperatax ¢ BhICO-
KOfi TeMIOHANPAXKEHHOCTbIO TONOYHOIO NPOCTpaHCTBa,

CyutecTBYIOT pa3jiHuHbie THNB aNNapaToB TepMUYECKOro 06e3npexHBaHHA
rasoBbiX BHIGPOCOB, H HX MOXHO Pa3sle]HTb Ha caefyioliHe IpyL:

KaMepHole neyH,

Ne4H ¢ HCMOJAb30BAaHHEM HHKJIOHHOTO NPHHUHNA ABHXEHHS rasos;

perenepaTHBHble YCTAHOBKH TePMHYECKOTO 06e3BperHBAHHS;

annapaTthi co CTPYHHHIM CMEILIeHHeM;

CHCTEeMBl 06e3BPEXKHBAHHA B TEXHONOTHyeckwX anmaparax (NMapoBhle KOTJb
HT IL).

OnuuM H3 COBPEMEHHHIX H TepCIeKTHBHEIX MeTOAO0B O6e3BpeHBauua Bpej-
HbIX OPraHHYeCKHX npuMecefl H OKCHAA YIiepoaa B ra30BHX BHGPOCAX CJOXKHO-
ro cocrida AB.JISAETCA IMyGOKoe KaTa/HTHYECKOe OKHCJeHHe, obecnevyuBaiollee f0-
CTAaTOYHO BHICOKYIO CTeNeHb OUYHCTKH TIDH DacXojJe TOMAHBA, B HECKOJABLKO pa3
MeéHblleM MO CpaBHEHHIO C pacXodoM NPH TeDPMHYEeCKOM MeToe.

CyilecTsyer 061acTh TEMNepaTyp H BPeMEHH KOHTAKTa, B KOTOPOH NpH ocy-
llecTBJIEHHH TpoUgcca B MPOMBLILIJIEHHOM MacwiTabe 3KCMAYyaTaUHOHHbIE PACXOUbI
MHHHMANLHB, AHANN3 PAKTHYECKHX YCJOBHI paloTH yCTAHOBOK KaTaJMHTHYECKOH
OYHCTKH [0Ka3blBAeT, YTO 3TH TEeMIEpaTypu Jexar B npenenax 300—450 °C,
a BpeMA KOoHTakra cocrasader coorserctBeyno 0,1—0,5 ¢, a uvoraa mo | c.

Katasuzatopn o6wuso paboTaloT NPH KOHUEHTPAUHAX TOPIOYHX Huxe 25%
OT HHXKHEro npejena CaMOBOCIIAMEHEHHA: ¢ MpeBHIeHHeM 3TOW KOHUEHTPaHHH
Pa3BHBAETCH BHCOKasA TeMnepaTypa H KATaJH3IATON MOXeT BBropats OOHYHD

9%
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8 AR HAaXOXAEHHS CKOPOCTH
& rasa B TOPJOBHHe BHICO-
F KonHanopHofi Tpy6n Ben-
; TYPH
= ? '

MakCHMasbas paGodan Temneparypa ero He upeseiuiaer 800—850°C. 3to BHO-
CHT OCJOMHEHHA B JKCOJYATAWHIO B YCJOSHHX IePEMENHLIX KONUEHTPAUHA Nph-
Mmeceil.

Kara/H3aTopel {yBCTBHTE/Alb K COCTABY 06E3BPeMHBAEMBIX TA30B, Hexoto-
puie saementbi (docdop, KpeMHNuli, CaHHeil, Jese3o, BanaJniy, MHLLAK) AdMe B
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laoauya .8, lipedeavt Huswed Tenaorel czopanus (f u codepmanus Kucaopo-
da X0 8 2a3osbix seibpocax pasauunsix 8udos

Tasoeme suGpocn Xo, Qs
Hu3kokanopuiinsle rass 5 300
Otpa6oraHHblit BO31yX 5—18 300—100
3arpAsHeHHBIH BO3AYX 18 100

Tabauya 7.9. Karaausaropel, npumennemvie OAf npOMbLUACHHON OHUCTKY 2a308bLX
avlbpocos

THn Kataausatopa AKTHBHOE BelecTBOD Marepuan-socHTens Popma
LleasHomeTannuue- He6aaropoaubie me- Hep:kasewowasn Jlentnl, cnupand,
CKHHA Tamael; Merajasn Pt-  craas JHCTB
rpynns To xe To xe
CMeluaHHbif He6aaroponpuuie Metan- Al:Os »
Jbl ¥ okcHapl Pt- u Pd- u nepxasewouasn
rpynnsl cTajb
Kepamuueckuii ¢ = Meraaan Pt-rpynne Al:0; CoTel H  peleTKH
peryaspubim pacno- Oxcuan HeGnaropoa- AlsOg To xe
JIOMEeHHeM 3JIEMEHTOB HBIX METaJlioB
Hacninnoi Meraaasl Pt-rpynnet AlOs HlapHke, LHIHHADH-
K, TabJeTKH
Oxcunpm  weGaaropon- Al:Os Ipanyast  neompe-
HBIX METaljoB neneHHoH dopMbl

OYCHb MaJibX KOJHYECTB2X MOryT OTPaBAATb Kartaausatop. Yxyawaior paGoty
Kara'lM3 TOPOB M COKPalWaloT CPOKH HX CJAYMObl raJIoreHbl M cepa Kak B 3Jé-
meHTHOR opme, Tak M B coeaHHenwsx. Hanpumep, meponycruma KoHueHTpauHs
XJOPOPraHHUECKHX H CEPHHCTHX coefiuHeHud Nopaaka 1000-—-5000 mr/m? na3-3a
OTPABIRICULErO AefiCTBHA COJNAHOA KHCAOTH W TpHOKcHAa cepn. Hakoweu, karta-
JUTHYECKOE OKHCAeHHe HelpPHMEHHMO [IJf Ta30B, coAepKallHX BHICOKOKHIALLHE
HIH BHICOKOMOJIeKYJIAPHEIE COEJHHEHHA, BCJEACTBHE HEMOJHOro cropanus H 3abu-
BaHHS [TOBEPXHOCTH KaTajau3aTopa.

JlocToHHCeTBA: NPOCTOTA H yHHBepCANbHOCT. OAMH M TOT XKe KaTa/H3arop
MOXHO MCHOAB30BaTh AJs paGOThl Ha pa3nMuHLIX BHAaX BHIOGPOCOB, H3MEHHB
pacxojJl TOMJKBA M COOTBETCTBEHHO TEMIEPATYpPy B PeakuHOHHOH 30HE.

[MpiMensiemble A NPOMBINAEHHOH OYWCTKH ra30B KAaTajH3aTOPBl MOXKHO
pa3ie.iuTh Ha yeThipe rpynnu (taba 7.9).

YcJIOBHS MpoBeAeHHA peakUHH riyb60KOro OKHCJeHHd, TeMnepatypa npouec-
ca, a’poamnamuyechas 00CTAaHOBKA, CTPYKTYPA H TeOMETPHUECKHE \aPaKTePHCTH-
KH HCHOJb3YEMOTO KATalH34dTOpa ONpeacsioT KOHCTPYKUHIO anmapaton AJ# 0po-
BEJEHHA KATAJMTHUECKOTO 06e3speHBaHHA NpuMeceld MNPOMBIULICHHBMX ra30006-
pasHbix BbIGPOCHA.

MHorounchennbie TPOMLILIJIEHHBE MOPOLECCH ra300YHCTKH, OCHOBaHHbe Ha
KaTaAHTHYEChHX Peakinisx OKMCJCHHS, HMEIOT PasJHYHBle BapHAHTH TEeXHHYECKO-
ro ocyuectsaenns (pue. 7.30).

CxeMy 0poctoro kaTaluTHYecKoro nOWHrawna (puc. 7.30,a) npHMeHROT
OpH UMHCTKE OTXOASULHX rd30B HeBLJABLIOrO OOLeMa H B OTCYTCTBUE mOTpelOHTE-
AR Topauero Temioxociieda OunulaeMblii ra3, ec/n ero TCMOCPATYPAa HHMC HE-
06X04HMOM AJf Mpouecca AOQKHIaHHA, HarpesawT ao TpeGyeMod TemmepaTtypbi
M HanpasJalT Ha Katadusarop. [locse npoxoXpenus uepes cuiofi xaTanksaropa
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Puc. 7.30. CxeMpl KaTaJqNTHY4ECKhOrO O0E3BPERHBAHNA Ta3oBLIX BHIOPOCOB,

a — Ge3 peUHPKYJALHH ra3dos; 6 — ¢ YACTHYHON penupKyasuued ra3os; 8 — ¢ TeNN00GMEeHHH-
KOM Ha [BIMOBGLIX rd3ax; ¢ -— €0 CMecHrelbHbiv TellooGMeRHWKoM; / — nogorpeBatelbh; 2 —

peakrop; 3 — Tennoo6MeHHHK

ra3 BuGpacuiBaeTcs B arMmocdepy, a OOJYyYeHHOe HM Tenjo OCT4eTCA HeHCMoJb-
308aHHLIM.

CxeMy ¢ uacTH4yHOH peudpkyafudefi razos (puc. 7.30,06) wncnoaw3yiot Ais
LOCTHIKEHHSI HEKOTOPOH 3KOHOMWM TonAuBA. [1pn 3ITOM cnocofie NOsBAAETCS BO3-
MOMKHOCTh PEry/JHPOBaHHs KOHLEHTPAUHH KOMNOHEHTOB B Ta3e, NMOCTYNzioUeM B
KOHTAaXTHoe yctpoiictBo. Kpome toro, ‘B peayantarte paaGas/ieHis NpeioTBpaLla-
ercsi BO3MOXHOCTh BO3HHKHOBEHHA 8 J0O0OBLIX CAOHX KATaJHIATOPa TEMACPATYP-
HbIX (THKOB i Bro PaspylueHns

«MazyThyto» cxemy (puc. 7.30, 8) NpHMEHST TOrAa, KOTAd B ALIMOBbLIX T#-
3ax [ocjie CHMHraHHs TOMIHBA COACPKATCA COCAHHEHHH, ABAAKIIHCCA A00M JUIH
KaTaJH3aropa. B 3TOM cay4dae noaorpes OYHULACMbIX 4308 10 Temneparypu Ha-
qaJa peakuuu rAYGOKOTO OWMC.JAEHHS NPUMECER Ha KaTaqH3aTOPC OCYILECTBAAET-
cA B Ten10o0MeHHOM YCTPOWCTBE.

CxemMa YCTAaHOBKH KAaTa/JHTHYECKOrO JIOMMraHus ¢ yTwiH3audeii Ttenaa
(pue. 7.30,2), xpome MOAOTPEBATENA M KOHTAKTHOrO YCTPOHACTBA, OCHAULEHA YTH-
JEHSHTOPDM tenaa. B SEQHCHMOCTH OoT TeMneparypw OUHIUCHHBIX Trasos TEnIo
MOMXeT ObiTh HCIOJB3OBAHO I8 MONYYeHMs ropsyell BOAL, TEXHHYECKOro napa
HIH ke B obumem IHePreTHYeCKOM GaJaHce HCTOMHHKA Bblle/TeHHA BPCAHbLIX Be-
HIECTB, HAUPHVEP /18 CYNIKH OKpPalleHHbIX H3Je Hil B CYWWIBHBIN KaMmepax OK-
pacouAbIX JiHil MallHHOCTPOHTENBHHX MPEANPHATHH.

flpn oueHke pasiHYHBIX CXeM, €CTECTBEHHO, BO3HUKAET BONPOC O MPEACILHHX
BO3MOMXHOCTAX 3IKOHOMHH TONJHBA B pe3ynabrarte perenepauun Temnna. Teoperu-
UECKH pacxox AONOJHUTE/ILHOrO TOMNJAHBA MOXeETr GHTL CKO.Ib Yro4dHO MaJbiM, Tak
KaK B Mpe/lebHOM chayuae NpH J060# BeJWYHHe TeMnepaTypHOro Hanopa B Tell-
N006MEHHHKE MOXHO o6ecrnednTs NOAOCPeB ra30B 3d creT PA3BUTHA MOBePXHO-
cTH renjoobmena. OnHako B pealbHBIX YCTPOMCTBAX CYLLECTBYIOT ONpejiesieHHbIE
TeXHHYEeCKHe OrpaHH4YeHHs, KOTOpble H JAHKTYKOT BEJIHYHHY NPAKTHYECKH [AOCTH
MHMOTO MUHIMYyMa pacxoia ,10N0JHHTENLHOro TONJHBA.

ﬂpﬂ YMEHbIIEHHOM pacxoje AONO/IHHTENALHOrO TONAHBA Tpy,HEEe pPauHoHalb
HO OpraHn3oBdTbh paGounii nponecc B peakwHOHHON Kamepe., MunuMmaanuuil pac
X0/ TOMJIBA MOXMeET cocTasnte 3 -5 Kr ycaosHoro Tomauna ua 1000 m? obea
BPEXHBACMBIX ra3oe 6e3 yuera TCHJAOTH CTO[)&IHIiﬂ ORKHCAOAEMbIX I'IpHM&l‘(’l'l.

Paszanunbie cxeMbl KaTaJHTHvechoro oGeaBpemiBaHus oO6YCNOBAIBAIOT MID
rooﬁpasue HX annapﬂrypnoro OQOPMJ’JEIIHH B 3AHHCIIMOCTH OT THIA KilTA4HH3ATO
pa H pacnoJOXCHHA (rOPH3OHTAJBHOE HAN KOPINHOUHOE) TONOK, PCKY(EPATOPOL
# 7. 0. Ha puc. 7.3]1 nokasann ABa THNA TONOK KATAJAHTHYEChOI O OGE3BPEMHBAHNA
ofbeHHEHHBIX B OJHOM Kopnyce (C pekynepauiied Tenjas W 6e3 nec) W 3aHn
MAKUHX MUHHEMAbHbIE NPOH3BOJACTREHLIbIE TJIOULY AN,

Temnepatypa peaxiuy OKMCAGHUS PA3JHINLIN BeULECTB Ha PA3NRUILX KaTd
NH3ATOPaX KOHTAKTHOrO THNA H3MEHAETCA B IIMPOKMX npenesax: ot 200 m
430 °C (raba. 7.10).
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ue. 7.31. Tonku AN KaTAJHTHYECKOro oGe3BperxHBAHHSA:

- Gea pckynmepauud Tenna; 6 — ¢ pexynepauuedl Tenaa; J — KaTaauaarop; 2 — KOHTAKTHbIR
napar; § — ronka; 4 -— BO3AYXONOAOrpeBaTeNb HAH BOAonoforpesaTenb

BuiGop H omeHka pasJIHUHBIX KaTalH3aTOPOBR JOJNNHH TMPOBOAMTBCH ¢ yie-
M COCTdBa, KOJHYecTBA OGPasywlMXcs Ta3z0B, TeXHOJOrHH NPOH3BO/JACTBA, KOH-
HTpannit H ocobexHocTed cropaloillux BemecTs H npumeceil. CiHTAOT, YTO Ka-
JH3aTOPbl HA METANIWYECKOM HOCcHTede 0601a1al0T PALOM (pedMyIlecTB [0
aBHEHIIO ¢ ApYrHMu: 6OJbUIOA cpok caykOu garaiansatopa (10 10 Jer), ana-
LKHOCTh pereHepaulH, BLICOKAS MEXaHH'MecKas APOYHOCTb, YCTOMUHBOCTL K HC-
paHui0, HeOosbluast maccd, GOJblUdA (OHEPXHUCTL COMPHKOCHOBEHHA ¢ oGpaGa-
BaeMblM Ta230M, Buicoxas MexaHnHYecKasl NpPOYHOCTH, TEPMOCTaGHJBHOCTL H ie-
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Tabauya 7.10. Teuneparypa nauasa peakyuu 2ay6oK020 KATAAUTUHECKO20 OKUCACHUR
PA3AUHHBIX OPEARUHECKUX BelyecTs No OAHHbIM PA3AUYHbIX UCTOHHUKOS, °C

OKHUCAAEMOE BEIECTBO Koyas * Decatox ** Sater ***
Anbpaeruabi 316—371 234—273 ==
Awmnnb — 250-—346 —
AHTpaueHsl 316—371 — -
Auerunsex - 207—241 —
Bensuu — 261—298 —
Benaon - — 277
H-Byran = 303—343 299
Bonopon 343 — —
#-Tekcan — 208—243 332
n-Tenran - 200—240 304
Fanuepun — 293—329 —
n-Jexan - — 260
n-Jlogekau —- — 280
Kcuaon — 200—240 304
JlakH 316—371 — —
ManeunoBas KMcaoTa 316—343 = st
Meran —_ — 404
MypasbHHaa KHcaoTa — 339—389 —
Hadranun — 338—386 -
HadTaxHHOHBI 316—343 -— —
Hurporonyon — 265—297 e
Oxkcua yriepona 316—343 — —
H-OKTaH — 200—240 254
INapadun 316—371 229—279 —
Brbpochl NeHHUHIJIHHOBOTO MOpO-

H3BOACTBA — 218—254 -—
n-Ilenran - — 310
Inacrudukarops — 245315 —
Tlponan — 293332 343
I1ponunen - 239282 —
Pacreopurenu 260—400 — =
Ceposozopon - 208—243 -
CmoJIbl 260—400 — s
#-Terpanekan — — 288
TpunurpoTonyon — 215—250 —
Tonyon — 314361 238
YkeycHas KHeJora — 300—341 —
denon 216—427 315—343 —
dopmanbaerun 316—343 - —
dranesan KHcaora 316343 — —
IllaseneBas KHcJaOTa — 339—389 —
Sran — 300—340 360
dradon — 261—293 —_
DtHaen — 247 -290 —
Sdup == 208243 —

* Koyao A. JI., Pusengpensd ¢ C Quncrka rasos. M., locronrexusnar, 1962.
** DECATOX. Katalytische Abgasreinigung. Tpocnekr-karanor ¢pupmut «B. Sehilde A. G», Ban
xepcpeasn (®PT).
*** H._ R Suter. ) of the Air Poll Control ASS. 1955. V. 5. Ne 3. P. 173.



SHAUHTE/IbHOE THApABAHYECKOE COMPOTHBJEHHE AEeJAlOT MeralHUeCKHe KATAMN-
34TOpPLl NPHIOJHBIMH S OYHCTKH GOJbIIHX OOGBEMOB ra3Qsbix BBEIGPOCOB.

Ta6a. 7.11 pns pAja opramuyeckux seiiects [IPHBE/leHbl 3HAYEHHH TeM.
nepatypul, obGecneunpatomne 30PEKTHBHOCTD HX obesBpexusanus, pasuylo 999,
TpH BpeMeHn koutaxta 0,36 c ¢ mavanbhoil KouueHTpauMei I Mr/a. U3 rabauuwm
BHIHO, UYTO OQprayHueckHe BEIUIECTBA MOJHOCTHIO OKHCAAIOTCS mpu  200—430 °C,
IpH 3TOM TEMNepaTypPa OKHCJCHHH 3aBHCHT KAK OT OKHCIAEMOro BELIEeCTBA, TaK
H OT Kara/i3avopa. Caegyer OTMCTHTb, YTO KaTallH3aTOP, ONTHMAJIbHBIA B peax-
UHH OKWHCACHHA OJHOrO KOMIOHCHTA, MOXKET OKA3ATBCH MAJ0AKTHBHBIM npu
OKHCJICHHH Apyroro,

Hapaay ¢ poctouncramm metos katasmrmuecxoro 00e3BpeKHBaHHA ra30-
BbIX BHIOPOCOB HMeCT N TAKHE CYIECTBEHHbIC HEJIOCTATKH, Kak CJOXHOCTh aN-
M4paTypHOrO OYOPM.IEHHS H CPABHHTENBHO BLICOKHE KAMHTabHHE H IKCANyaTa-
UHOHHbIE 3ATPATLI,

7.4.4. Apcop6UMOHHAR OUMCTKA ra3oBLIX suibpocos

Aacopbuns — npouece u3aBupatessHoro NOTIOMEHHA  OLHOrO MIAR  HECKOJABLKHX
KOMNOHEHTOB W3 1230BOH MM KHAKOK CMEcH TBCPABIMH TedaMH, NpH 3TOM Npo-
HCXOAHT KOHUEHTP:IPOBAHHE BEWIECTBA W3 Tra3oBON HMJH JHAKON ¢aset Ha no-
BEPXHOCTH Wik B oOLeMe NOP TBEpAOro Teja.

Ajcopbulionsbie MeToAb OMMCTKH M PEKYNepauHH OpraHHYECKHX BeilecTh
0GecNeYHBAIOT BHICOKYIO CTeNeHb H3BJeYeHHS y/1aB/IHBACMBIX BELIECTB NpPH Ma-
AIBIX HX KOHUEHTPaUMAX B ra30BO31YLIHOIN CMECH, MO3BOJMAIOT yJIaB/JIHMBATHL IPAK-
THYECKH JI06Gble pactooputenn. Huxe paccMOTpeHbl mpouecchl aAcOPOGIHH TO/ib-
KO H3 rasoBoil thaamnl, :

AjncopGent, npumeHsieMble AIA OUHCTKH ra3os, JOMKHL 00/1a3aTk BHICOKO
21COPGUHOHHON cnoco6HOCTHIO, CCJICKTHBHOCTBIO, HHEPTHOCTBK) 10 OTHOINEHHIO K
aAcopbaty H ra3y-HOCHTENIO, MeXaHuuyeckoii TPOYHOCTBIO. CMOCOGHOCTBLIO K pere-
HEPAIHH, HH3KO{t cTOMMOCTBK. B 3asHcumocTH ot NpHPOALI MAaTepHada, MeToja
06paGOTKH H CTP sTYyphl Pa3jIHYAlOT HeCKOJbKO THIOB aJCOpPOEHTOR, HMEIOLLHX
P33AHUHYIO HCTHHNYI0, KaXKYULylcs w HACHIHYI0 MAOTHOCTL (Tal. 7.12),

OcHoBHBIE BHAB NPOMBIUITERHBIX aACOPGEHTOB M HOMOOGMEH™ LiX MATEPHENOB.
ARTuBHNMEe Yeau HMeOT P OCOGEHHOCTEl, Onpeje/AaeMblX XapaKTepos HX nO-
BEPXUOCTH H fiopucroctu. [losepxuocts yraeposaa INCKTPOHeNTpa/ibHa. # aacupb-
UHA Ha YIJIAX B OCHOBHOM ONpPEAGIAeTCH AMCTePCHOHHBIMH CHIAMH B3alMoeil-
creis. [lpn soiope yriael yunteiBaior takke ux THAPODOGHOCT H rOpWYecTh.
OreyecTBeHHOI NPOMBILTEHHOCTBIO  BHINYCKAKTCH YIIH Mapok A, KAY, CKT
PA3IMURLIX MOAH@HKAUHA H PeKYNepauHoHubie yriH Mapox AP, APT, CKT-3
(raba. 7.13).

Cuaukazeay — cuHTeTHIECKHE MHHEpaNbHble  ANCOPGEHTH, HCMOJIB3yeMbe 8
OCHOBHOM L/#i OCYWIKW TasoOBBIX MOTOkoB. B page CAYUaEE CHAMKAreJH KOKKY-
PEHTOCHOCOCHE 110 OTHOWIEHHIO K aKTHRHBIM YLIiM, 4TG OOYC/IOBAEHO HX Hero-
PIOHECTBIO H HH3KOI TeMnepatypoit peresiepaunn (100—200 °C).

[lo croei npupone CHAHKAreNH — rHAPOQHIBHbIE a1CODGEHTH € HBICOKOH 41
COpOLHONHOM  eMEocTBIO, OTeuecTacHuoil NPOMBILICHHOCTBIO  BLITYCKAIOTCA KYc-
KOBHE 3CDHA HenpasiibHOA GOPME W rpaHyAHpoBaHHble TBep/ble CTCKJIOBHIHblE
WIH  MAaTOBLIC 3epHa pasmepoMm 0,2—0,7 “mm, HachinHodk niotTHocTeo  400—
900 xr/m®. B rpaHy/HpOBAHHWE CHJMKarean B KauecTse ynpouHsomedl n106aBKH
MPOTHB pacTpeckiBanua BBOAAT 4—10% tpHOKCHZA a/IOMHENA (rabn. 7.14).

KpynHonopuersie cuinkareau NPHMEHAIOT NMPEUMYULCCTBCHHO 7 T3 4 ACOpOUHH
F230B H NapoB [pH HX BHICOKOW KOHUCHTPaUMH H 4.4 NPEABAPHTILHON (oyn-
KH, TaK KaK OH JAerko oOTgaer afcopGHPOBaHHYK) BJaary  nppu remieparype
a0 100 °C.

{lecaursr npeacraBasior co6oit KapkacHble aTIOMOCHIMKATH, comepmailHe B
CBOEM COCTABE MOJieKyJH BOAB, a TaKke KATHOHM — siemeHtot 1 K Il roynn
[lepuosuveckoii cucremsi.

OT/IHYHTE/IBHON OCOBECHHOCTBIO LeOJIHTOB SABJAACTCHA HX cnocobHocTh aacop-
GHPOBAaTH MOJEKy/IW OZHHX BEULECTE ¥ He aacopbHpOBaTL MoAeky.H APYIHX,
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Tabauya 7.11. ¥Ycar08us KATAAUTUECKO20 OKUCAEHUA

Op2aKUYecKUX BeL4ecTs

KoMmnorest Karaausarop Temneparypa, °C
Meran Co30, 400
Pt/Al,O; 300
Pt/Al,04 400
[Tponan MnO; 214
[Tenran Co304 200
Pt/Al;0O3 200
Pt/Al;03 250
AT1-56 347
Benzon Co30,4 200
Pt/Al;O4 200
P1/Al,0n 300
Kenaon Pt/Ni— Cr 220
Hzonponuabenzan CuO 430
Jumetnnosuit 3¢pup AT1-56 230
Sranon CuO 310
Srtuaanerar A34 neprexum 415
Aueron All-56 140
Byruaauerar Pt/Ni — Cr 400
CuO/Cr203 230
MeTHamerakpuaar ATl-56 150
MeTHANHpPOTHAOH ATl-56 300
Tabauya 7.12. ITrotnocTe nexoTopbix adcopbenros, ke/m 3
AxncopGenTHl Hetunnan Kaxymasncs Hacwnrasn
AKTHBHHE YIJIH 1750—2100 500—1000  200—600
MenKonopHCeTH CHAKKAreib 2100—2300 1300—1400 800—850
KpynHonopHeThii cHAKKarens 2100—2300 750—850 500—600
LeonnTn 2100—2400  [200—1400 600—800

Tabauya 7.13. Ocrosrbie xapaxTepucTuky HEKOTOPbIX MApox yzael

Mapxa yraed Paamep Haceinuasn Mpeneavusifi  ancopSuHoHHHHA

rpasya, MAOTHOCT b, 00beM MHKpONOP,

MM kr/m? cm ¥/

CKT 1,0—3,5 380—500 0,45—0,59
Ar-2 1,0—3,5 600 0,30
AT-3 1,6—2,7 450 0,30
AT-5 1,0—1,5 450 0,30
CAY 1,0—5,0 450 0,36
KAY 1,0—5,0 400 0,33
AP-3 1,0—5,5 550 0,33
APT 1,0—6,0 550—600 0,33
CKT-3 1,0—3,5 420—450 0,46



Tabauya 7.14. Xapakrepucruxa HeKoTopslx Curukazened

Mapxa cunuxareas Cpeannit paguyc nop, M Ygenbnas no- C%nuapnaa NOPHCTOCTD,

BEPXHOCTS, M/

M

KCK-kpynubifi, kpyn- 4,5-107°—4,5-10% 300—450 (0,9—1,1)10°
HOMOPHCTHH, rpaHyaHpo-
BaHHHIA
MCK-wmenxuii, kpynuonopu-  (6,4—7)107° 282288 (0,93—0,97)10~°
cThift, KycKoBO#
KCM-Kpynuuiil, Meakono- (0,8—1,5)10~° 550—580 0,34 - 1072
PHCTHIH, IPaHyNHPOBAHHHH
KCC-xpynuuit, cpeanenopu- (1,8—3,5)10~° 500—650 (0,60—0,85) 103

CThiH, 'paHy/JHpOBaHHBIH

Tabauya 7.15. Codepmanue xu3necnocobHbx 2pubos-npodyyenTos
8 8030yxe KO PA3AUMHLIX PACCTORKURX OT (hepmenrepa

Paccrosnue ot Mpotu Yucao xononuit 8 | M arMocdepHoro Bos-
(pepMenTepa, M ayxa —

qHcao YHCAO OTPHUATENBHNX  MaKCHMaJbHOE cpeldHee
80—100 39 0 12480 8869
150 4 0 5190 4582
200 10 0 3720 2502
300 27 0 6110 2596
400 57 2 2860 823
500—600 16 0 2340 377
700—800 84 24 1240 252
1000 58 33 130 13

Tabauya 7.16. Codepxcanue 6eaxa 8 8030yxe
HQ PA3AUYHGIX PACCTOAKUAX OT CYUWIUAGHOU YCTAROEKU

Paccroarne  Yucao npo6 Conepmnnesﬁenn. Paccrontye Yneao npob Cunepx(auneaﬂenua.

OT CyWHALHOR Mr/m OT cyWHALHOfA Mr/m
yCTaHOBKH, M YETAHOBKY,
MAKCH- cpeaHee MAKCH- cpelHee
MaJbHOE MaJJibHOoe
30 14 7,3 4,5 500—600 3 0,12 0,12
50—80 40 12 3,9 700—800 12 0,95 0,29
200 15 2,8 1,2 1000 4 0,1 0,1
300—400 22 0,52 0,22 .

1. ¢ OHH HIPAKT POJb MOJEKYASpHBIX CHT. Oanoli M3 BaKHeHIMX npHYNH Ta-
KOr0 aelicTBHA ABIAercA ppeKkTHBHBIN AnaMeT) nop ueosuToB. AnCOpPOHPOBATL-
CA Ha UeOJIHTdX MOIYT TOJILKO T€ Beulecrtsa, KDKTK‘{ECHHR AHAMETp MOJIEKYJI KO-
fOPbIX MEHbLUE PasMepa BXOAHLIX OKOH BO  BHYTPHKPHCTANIHYECKHE MOJOCTH
ILeONHTOB.,

Ancopbepul. CyuiecTsylOT pasauuible KOHCTpyKuuH ancopGepoB: mnepHosuye-
CKJro ™ HETNpePbIBHOIO nel‘fiCTBHﬁ, FOPDH30OHTAJLHBIe U BEpPTHKaJlbHHe H T. /.
K annaparam nepHopuueckoro AeficTBHS OTHOCATCS BEPTHKAJbHbIE, TOPH30HTAMB-
HHE hOIENEIRE &'.:2'('0(?5&‘{?6(. & TARKE BHMIGITHCHYBe B BHLE rpyﬁl[aroro TeNJao-
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o0Menuka, Lonundpan NPOH3IBOARTENBHOCTS BEPTHKAAbHLIX OANOCHOMHEIX aAA-
copfepos obuyuro He npepsiaer 10 roc. M3y,

OcHOBHBNM NOJOKHTENRHEM (haKTOpOM aACOPOUHOHHBIX YCTAHOBOK JIEPHOJH-
Yeckoro JeficrBHA ¢ HEMOABHMHBIM CJ0CM YrJis SBJSETCH OTCYTCTBHE B HHX HC-
THPaHHA wacTuy copfeHTa B pesyJibTaTe TPeHHs OjH2 O APYTyW H O CTeHKH an-
napara, TpyBonposoges ¥ 1. n. B aacopbepax nepHOAHYECKOro AeACTBHS JOCTH-
r4ercsd JAOCTATOYHO BoICOKAA CTENMEeHb OYHCTKH H OCYWKH rda3oB, NOAaBaeMblx B
annapar. Kpome toro, npuetoTa annapaTtypHoro cQOpMJeHHS, a TaKXe BO3MOX-
HOCTh ABTOMaTH3aliM¥ Tpoiecca 0O6YCJOBJHBAKT HX WHPOKOE NPHMEHEHHE.

OCHOBHEIMHE HeJOCTATKaMH aAcopOepOB NepHoLHYECKOTO RelCTBHA SABJAAIOTCA
Heb0JplllHe CKOPOCTH Tra30BOro MOTOKA B WHXTE H OTHOCHTEJNBHO MaJdas JoJA
copbesTa, aKTHBHO yuacTByloluero B mnpolecce (30Ha MaccomepejadH, Kak npa-
BHJO, 3HAYMTEIbHO MeHblUe ofuiell TOMUHHL cq0s). Bouablioe ceyeHHe ropH3oH-
TaJbHBIX aacoplepOoB H HaJHYHe cdepoHIlatbHBIX YYacTKOB He 006eCHeyHBalT
PaBHOMEpDHOCTH pacnpeiefieHusi [aporasoBHX MNOTOKOB MO cEYeHHIO, a, CAeloBa-
TeNBHO, H NOJHOTH HCNOJB30BAHHA alAcopbuHonHo# emkocth copbenta. Iloatomy
BELTHKAALHBIE a4coplepbl NO CpaBHEHHIO C FOPHIOHTAJABHBLIMK 00Je€ PALUHOHH/Ib:
HIF B HCNOJL30BaHHH. AJcopGepbl ropH3OHTaAbHON KOHCTPYKUHE wedecoofpasHo
NpHMEHATH NipH oukcTke GO/IBIIHX KOJHYECTB rasa OT XOpowo CcopGHpYILHXes
MHKpONpHMecei.

JinA OYHCTKH ra3o8 OT MHKpONpHMeceH, NPHCYTCTBYIOIUMX B HeGOJBLIHX KOH-
UEeHTpaUMAX, MOMXHO NpHMEHsTh KOiblieBbe aacopbepul. Ecau meoGxogumo ye-
KOpHTh Mpolecc Tennoo6Mena Ha CTAaAHAX HarpeBa H OXJAKIASHWH WJIH Toay-
UHThL fecopfaT B KOHUEHTDHPOBAHHOM BHIe, 4Y4CTO HCMNOJABL3YIOT alcopephl,
BbINlOJIHeHHble B BHAe TpyOuaToro TennOOOMEHHHKA: ajcopbeHT 3acbinaH B Tpy6-
Kif, a Tpelolliad HJIH OXJaxAaoWas cpega HaxoNHTCA B MeXTpy6HOM mpoct-
[ aHeTBe,

OpauuM u3 nyTefl MHTeHCHOMKAUHH aJCOPOUHOHHOTO Npouecca HBJAETCH NMpPH-
MeHeHHe HenpepwaHoH ajcopObuuu. [IpeHMyLiecTBa HempepbiBHbIX aACOPOLHOH-
HBIX MpOLECCGB ¢ ABHXYINHMCA TJIOTHBIM cidoem cupbeHTa cuelyiomue:

BBICOKaA CKOPOCTb HaporasoBOry NOTokKa B 1aXxTe (M0 CPaBHEHHK CO CKO-
POCTAMH B CTAUHOHADHOM CJIoe), ONpeieNAalollas KOMNAKTHOCTL YCTAHOBKH;

BHICOKHI KO3®(HUHEHT HCNOMb30BaHHA cOpOEHTa (Bech CJOA HA CTaaHAX aj-
copOunyu — necopOLHH HAXOAHTCH B 30HE MacCcolepeiatH);

OTCYTCTBHE 5HEpPro3arpaT Ha NepHOLHYECKOe HalpPEeBaHHEe H OXJaXKIeHHE Of-
HOro0 W TOrO € annapara;

BO3MOXHOCTb TOJHOR AaBTOMATH3AUHH TNPOLECCA H NPOCTOTa O6CAYKHBAHHA,

HenocraTkn HenpepbiBHHX TIPOLECCOB:

BbicOXHe TpeGOBaHHA K NPOYHOCTH 3E€PHHCTOrO copleHTta;

HEOOX0AHMOCTL MPHMEHEHHS [0POTrOCTOSAINErD TEMIOHOCHTEN;

3PO3uA anilapaTyphl;

HH3KHA Koa(dHUMEHT Tenjionepemayu, BAeKYUlHH 3a co6oii GosbluHe JI0-
ULAKE TeMI00OMeHHBIX NOBePXHOCTEH KOJOHHB (XOJORHNBHHK, Aecopbep).

HenpepuwsuocTs mpotiecca MOMET ObiTb AOCTHFHYTa UHPKYJsdHed  ajcop-
GCHTZ B 34MKHYTOR CHCTeMe H paciJdeHeHHeM aAcOPOUHOHHON KOJMOHHS! Ha J0-
hinlbHBE 30HM, B KaXA0H K3 KOTOPHX B ONTHMAJbHLIX paGOuHX YCJIOBHAX OCY-
ILECTBNHETCH OJHA H3 OCHOBHBIX CTajiHii nmpouecca: aiacopOuUHs, HArpes H Mecopb-
uks, OXaaMjacHse H T. A -

B yerosHAX [BHKYIIErocs CJOA BajKHOe 3HAYeHHe HMEeT MeXaHHYecKkas
npoysoers rpanys aacopGenta. [lwin, 06pasylowascs npH paspylueHus ajpcop-
GeuTa, Jacopser ra3, MOXET Bbi3BaTh IPO3HI0 ra3onpoBOAOB, MPUBOAHT K Hapy-
WEHHIO TRAPAB/IHYLCKOrO pelHMa B amnapare.

ChenoBatenpHo, Anf paborsl Ha yCTaHOBKaX C ABHXYWHMCA CJ0eM Heof
XORHMO HCTO/Ib30BATh BHICOKONPOUYHHE aacopbenthl cdeprueckoii GoOpMHL.

B 2acopOUHOHHBIX YCTAaHOBKAX NEPHOAHYECKOTO AEHCTBHA MpeLycMartpusa:
IOT HECKOJILKC AACOPOEPOB ANA pa3/IHYHLIX TEXHOJOTHYeCKHX CTaaHil — ancop6-
UM, ZecopOHMM, CyWIKH Hau oxnaxnenns. [Ipopoaxutensiocts paborst aacop-
fepa Ha craguy 3AcopOuMM onpeae feTCA MONHOTOE noTIIOWLeHWS 3arpAsnA-
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mwero KoMnowenra. LR 3TOTQ HCNOJB3YWT DasiHyHble METOAR 4HAMNIA [aad,
BHIXOAAUIETO H3 peaKkWHOHHOrO annapara.

Cragus aacopbuHd HMeeT HaHGOJIBILY) NPOAOJIKHTENLHOCTb MO CPABREHHIO
¢ ApYrHMH — aecopGuuedi, cylWlkoi HIM oxnamjenHeM. [Ipn noBuilueHHH KOHUEH-
TPalHK 3arpA3HAWILEro Belllec1Ba B OTXOAAIlEM ra3e JO OMpPeAeNeHHOro 3Have-
auf agcopbep NepekaoualOT Ha craiHio aecopbukH. [leperperwii map, upoxoas
gepes caoit copbenra, yuanser aacopbar B CheuHa/biylo eMkocTh. YacTb Ten.a
npr 3TOM MONeT ObTh yTHAH3HpOBAaHA B XoJOAMAbHHKe-houaencarope. Ilocne
cTaddi RecopBuMii MPOBOAMTCH OCYWIKA ¢j0d aacopbenTa ulepTHEM raszoMm  (na-
npHMep, a30TOM) uiau ropsauaum Bo3AYxoM. [Tocae oxamkaedns copOerTa X0aoA-
HBIM ra3oM (BO3AyXOM, 230TOM H T. /L) PEAhUHOHHAH KOJOHHA BHORL TOTOBI h
HCIONb30BAHUIO Wa cTalun agcoplitHn.

Taxkan cxeMa aacOpOUHOHHOA YCTAHOBKH nNEpPHOAHYECKOTO JeACTBHH MOMKeT
OHTh HECKOJIBKO H3MeHeHa, NMOCKOJbKY BO3MOMIB BapHaHTH NMpH BubOpe mero-
A2 H pexHMa perenepauHn aacopbenTa.

OpaHoli M3 OCHOBHLIX CTAaAHi aACOPOMHOHHOTO uNpolEccd ABJISETCH Aecopb-
UHS MOTJCIIEHHHX BeIeCTB, KOTOPaf# MOMET MPOBOAHTHLEH Pa3JIHYHLIMM CHOCO-
GaMH: MOBHIUEHHEM TeMMepaTypbl CJAOA ajAcOpOeHTa, CHHKEHHWEM JlaBJEHHH B CH-
creMe, OTAYBKOA ajacop6ata B TOKe ra3a-HOCHTe W, npumeneHHem Bakyyma. He-
NpaBuJRKBA BHGOP TEMMEpaTypHOrO peXHMa (IpH pereHepallid CKasbiRAeTCs B
JaaphefilleM H8 aacOpGUHOHHON eMKOCTH aacopOheHTa.

OAHHM H3 CaMbiX pacnpoCTpaHEHHBX METOJIOB AecOpOUMH ABJARTCA Nporpes
cqoa aacopbesta A0 ONpeae/eHHOrO TeMNepaTypHOTO YpPOBHA C RocJeaylouledt
npoayBKOH €/I0f He6OJILHIMM KOJHUYECTBOM ra3a HJAM Mapa. Pexum npouecca ge-
cop6uMH BHOHDAOT C YyYeTOM Kak THna aincopbedrta, Tak M ocobeHHOCTeH no-
rJouleHHbIX Belects. Ecun ancopbar npeacrasiaser coboli cMeCh BeleCTs, TO
MPH ONpEIEJEHHH pexHMa JIecCOPOUHH OPHEHTHPYIOTCA Ha TOT KOMIOHEHT, CKO-
pocThb JlECOPﬁI.{HH KOTOPOro HaHMMeHbiuas.

Meron AECOPOBIUHH 1 peKHM NPOBEACHHH NPOUeCcA HEBO3MOMKIO ONPEIEHHTL
TONILKO pacueTHhiM cnoco6oM. Heo6xoiumo nposeaenne ucclenOBaHHA B 3ITOM
HanpaeJeHHH s KawJofl onpeaeneHnofi cHcremsl apcopbent — aacopBar. Me-
TOA4 PperéHepauHu TPY/AHO NOABEPraeTcsi [POTHOIUPOBAHHIO H TEOPETHYECKOMY
060CHOBAaHHIO H MPEANOJAaraeT TOJBKO 3KCHEPHMEHTA/bHBIH MOHCK ONTHMANBHBIX
PeXHMOB BeJAeHHA npolecca.

TexHMKO-IKOHOMMUECKHE mnoOKa3aTeax apcopGumonyoii ouucrsku. [lpw  pac-
CMOTPEHHH BONpOCA O UENecO06pPa3HOCTH MNpHMeHeHHA a1copOUHOHHOrO Meroaa
OUHCTKH HYXHO HMeTb B BHJY, 4TO JaHHBL MeTod, TaKme Kak H OCTanbHble,
NO3BOMAET peillaTe He TOJbKO 3KOHOMHYECKMe 3ajauu (Hampumep, BO3BpAaT pac-
TBOpHTe/Nell B NPOM3BOACTBO), HO H 3aJau O3/J0POBJEHHA BO3JAyXa MNpPOHSBOACT-
BeHHbIX NOMENICHWH H NPHJAEraiolIHX K HHM TepPHTOpPHI, YHCTOTa KOTOpOro He-
COMHEHHO BJHA€T Ha NPOH3BOAHTENbHOCTb TPyla paboralolero nepcolata W B
KOHEYHOM HMTOre — Ha SKOHOMHYECKHe NMOKa3aTeJH NPOH3BOACTBA.

Huxe npHBegeHo MHHMMaJbHOe 3HAUYEHHE KOHUEHTDAUHil HEKOTOPHX PacTBO-
pureseit B naposoaaywuofi cmeck (I1BC), npu koropom pekynepauus HX Haxo-
AHTCA HA TPaHH peHTabe’bHOCTH:

PacTBopHTens Konuenrpa- PacreopHTenb Konuemrpa-

uun B [1BC, uua 8 TIBC,
rimM® r/m?
Apmeton . . . . . . 3,0 Cepoyrsepoa . . . . . 6,0
Bewsun . . . . . . 2,0 Toayom . . . . . . . 2,0
Benson . . . . . . 2,0 Tpuxaopstunen . - 1.8

Byranamerar . | . . 1,5 Hermpexxaopucraii  yrae-

Kewnoa . . . . . . 2,1 poa. . . . . . . . . 45
Merunauerar . 2,1 Arawon . . . . . . . 1.8
Methaenxnopun . 2,0 Stupaverar. . . . . . 2,1

YaenpHele KanHTajbHele 3aTpaThl Ha ouumctky 1000 m® swbpocos yraeaj-
€OpOuHOHHKM CpocoboM coctapmsiior oT 08 no 5 py6., yaeaviivie SRcmayava-
UHOHKLIE pacXoan — ot 0.6 1o 1,1 py6.

2069 b



7.4.5. HenpuaTHO nazxyiljHe BpeaHbie BEUIECTRR
M MeTOABI WX 0Be3sp@KHBANHS

HcTounHKaMK BbJIEJIeNHA HENPUATHO naxHyuwux speaubix peutects (HIIB) s ar-
Mmocdepy ABAAIOTCA MHOrHe NpoH3BoAcTBa. «CHAY» 3aMaxa MOXKHO OUEHHTb ABY-
M5 He3aBHCUMbIMM MApaMETPAMH: MHTEHCHBHOCTbIO 3aNlaxa H KpaTHOCTHIO pa3bas-
JieHHs rasa A0 MOPOTa BOCNPHATHA 3anaxa.

PaccmatpuBas BONpPOC OXPaHb Kak NPOM3BOACTBEHHHIX NOMeElieHHA, TaKk w
OKpyXaiolefi cpeadl, HeOGXOAHMO OTMeTHTb, 4TO HaHGO/IbUIYI0 ONaCHOCTH Mpej-
craBjfer 3arpAiaHedde BO3AYUIHOA cpein NPOHIBOACTBEHHBIX MOMEWEHHA H aT-
MocpepHOro BO3aAyxa B paHoHe pacmoONOMKeHHS MHUKPOGHONOrHYECKHX MPOMHILI-
JICHHBIX MPOLECCOB, YTO BJeYeT 3a COGOA NOCTYNJIEHHE MHKDOOPraHH3MOB (mJjec-
HeBHX W APOXMMKeBHX rpu6kos, GaxkTepuil, aKTHHOMHLETOB, BHPYCOB) H BpeIHBIX
peliecrs B AbIXaTeJbHBE NYTH Jicjefi B BHae adpozoned. Bpeanoe pamsnne Mo-
HEeT NPOSBJIATLCA B pe3yJbTaTeé BHEAPEHHA B OPraHH3M H Mocjeayloulero pas-
MHOMEHHS MH3HeCMocOBHBX MMKPOOPraHH3MOB — MPOAYUEHTOB, a TaKiKe CNElH-
¢Hueckofi ceHCHOHTH3AUHE OPraHH3Ma MOJ BJIHAHHEM KaK JKHBHX, TaK H Mepr-
BHIX MHKDOOPraHM3MOB, NDOMEMYTOYHHX H OKOHYUATEAbHHIX NpPOAYKTOB MHKpO-
GHONIOrHYeCKOro CHHTesa. BpeflHoe geficTBHe MoOryT OKasHBaTb OT/Ae/bHHE Npo-
AYKTH KH3HENeATEJTbHOCTH MHKPOODraHH3MOB, 00JajaioniHe aHTHOaKTePHaJ bHb-
MH, ()epMEHTHLIME H TOKCHYECKHMH CBOHCTBaMH.

3arps3HeHne MPOH3BOJACTBEHHHIX TNOMeLIeHHA BH3bHIBaeTcA B OCHOBHOM HEAO-
cTaTo4HON repMeTH3aunedi TexHOAOrHYeckoro oGopynoBaHHA, Hanpumep epMen-
tepoB. Kak nokasbBaer aHa/H3 Npo6 Bo3jyXa B NMPOH3BOJACTBEHHHX NOMEUICHHAX
H B MHKpOGHOJOrHdeckoli na6opaTopHH, KONHYECTBO TPHGOB-NPOAYUEHTOB COCTAB-
asier okono 200—350 cnop Ha | M® Bo3gyxa. B TeueHne KOPOTKOrO NMPOMEXYTKa
BpeMmeHH (locqie BHeCeHHA MOCEBHOrO0 MarepHada) KOJNHYECTBO CHOP JOCTHraer
5000 Ha 1 m® Bosgyxa. OcHOBHOe e KOAWYECTBO COOD MOCTYAAer B OKPyMaio-
myso cpeny ¢ orpabOTaHHHM BO3AYXOM OT (epMeHTepa.

3HauHTebHLIMH HCTOYHHKAMH 3arpA3HeHHs MPOHIBOJACTBEHHBIX NOMeIleHuH
JXH3HeCNOcOGHHIMH TpuGaMH ABJAIOTCA TaKike cenapaTopyl, B KOTOPHIX MpOHCXO-
IUT cryltende Guomacch apoxed. IIpuumnbl 3arpsAsHenns Bo3nyxa — Hejocra-
TOYHAs repMeTH3alHs o060PYJOBAHHSA, Ha/JMYHE OTKPHTHIX JIOTKOB 478 JApOX-
KEBOH CYCHEH3HH H NOCTYNJeHHEe 3arpsA3HeHHOro BO3[yXa 4Yepe3 BEHTHAALHOHHHE
CHCTEMHBI.

B rab6n. 7.15 n 7.16 npupejeHsl AaHHHE O COJEPIKAaHHH B BO3AYyXe rpHGOB-
NpoAyueHToB H Oenka OT (epMEHTEpPOB H CYWHJbHHX YCTAHOBOK HAa Pa3JIHYHBIX
PACCTOAHHAX OT HHX.

Pa6orsl no yMeHblleHHIO CTenmeHH 3arpssHeHHsl okpyxaiowmedl cpexm HIIB
HEOOXOJHMO BECTH TO HECKOJbKHM HalpaB/JeHHAM: COBEepIIEHCTBOBAHHE TeXHO-
JIOTHYeCKOro MNpollecca, COBepUIEHCTBOBaHHE anMapaTypHOro opOpMJeHHS [po-
uecca, ymenpilenne siusnusi HIIB Ha okpyxaiowyio cpegy H O4HCTKA OT H[%B

Tepmuuecknt cnoco6 o6esppexmnpanng. HeoOXoaHMEIMH YCIOBHAMH YAOBJIET-
BODHTEJILHOA OYHCTKH ra3oB TEPMHYeCKHM cnocoboM SABAAIOTCHA: OCTATO4HOE CO-
AepXaHHe OKHCAHTENR (KHCaopoXa Bo3ayxa), Xopouiee nepeMellHBaHHE ero ¢
3arpsisHeHHBIMH rasaMi, N0CTATOYHOE BpeMs NpeGHBaHMA ras3oBofi CMecH B BH-
cokoremnepatypoit 3oHe (600—1000°C), koropoe He nomkHo OHTh MeHee 0,5c.

HecobalogeHHe 3THX YC/IOBHA MOXeT NPHBECTH K YaCTHYHOMY CrOpaHHIO
MaXHYUIHX COEAHHEHHH, 06pPa30BAHHIO aJbJErHJ0B H OPraHHYecKHX KHCJOT, HMelo-
WX HAaMHOrO Xyallu#i 3anmax, 4eM HCXOAHble cOeqWHeHHs. B ycraHoBkax Tepmn-
YecKOoro 0Ge3BpeXKHBAaHHA PEKOMEHAyeTcs MpelyCMaTpHBAThb pEKyNepauHio Tenaa
1A NpenBApPHTENBHOro HarpeBa oGe3BpelkuHBaeMbix ras’ophx BHGPOCOB.

HepocraTkamu TepMHueckoro 06e3BpeuBaHHA OTXOAAIIHX rasop ABJAAOTCR
noTpe6HocTh B GOJBUIHX KOJHYECTBAX AedHUHTHOrO H JOPOTOCTOSIIEr0 TONJH-
Ba, 06pa3oBaHHWe OKCHAOB a30oTa B MNpouecce rOPeHHs TOMAHBa, BhicOKan cele-
CTOMMOCTh OWHCTKH rasosnx subGpocoB (0,5—0,6 py6. sa 1000 m? rasa), HeoGxo-
OHMOCTh HW3rOTOBJEHHR OOOPYAOBAHHA H3 TePMHYECKH YCTOMUHBHX Martepua-
708 — yike npu 650 °C HeoOGXoAHMa KOHCTPYRIHA H3 Hepxapelomed cTanu,
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Tabauya 7.17. CpasruTessnan oyeHKa U3BECTHLLY OKUCAUTEAE(

OKHCAHTE B pH cpeam CronmocTh OKHcaHTe-KoaHuecTeO IAK wuc- OxucanTensubft
A1, 3KBHBANEHTHOTO 3HepruH Wa | r- xomuo#t dop- notenunan B
| kr kucnopona, py6 aToMm KHcAOpoA, Mbl, Mr/mM®
Br

H:O- Jlwb6as 2.1 26 1,4 —1,77
Qaou >7 2,7 17,1 0,1 —1,27
PbO; <7 — 15,1 0,1 —1,45
NaOCl >7 1,84 13,9 1,0 —0,89
Ca(OCl)q =7 1,55 13,9 6 —0,89
KCI0s B TBepaom — 6,9 * —1,19
BHAE
KMnOy 7 5165 3.8 1. 1073 —1,64
NayCr207 7 1,95 3,70 0,1.107* —1,33
Xnop 7 0,31 — I —1,359
ClO; 7 — — — 1,5
* 1 «Kr/xr

TepMoxaTaauTHueckoe ofesspemusBanne. MeToa TEPMOKATANHTHUECKOTO OKHC-
SEHHA, COXpaHS‘Iﬂ BCe OCHOBIible _(OCTOHHCTBA TEPMHYECKOrV ORHCABHHUHA, M iceld
pﬂTJ. npeuMymech: ) "

HCIO/b30BAHHE KaTalH3arOpoB MO3BOJIIET YCMELIHO OKHCAATb [a3sl ¢ MaJofi
TeinoToil cropaius npu f=250—350°C. npiH 5TOM 3HaUHTE/LHU CHHXKaercd MO-
Tpeb.eHHe TOMIMBA HAa MpPeABAPHTE/ bHBIA Pa3orpeB OUHMILAEMOH CMecH;

BpEMA KOHTAKTa, HEOOXOQIMOEe IS TOJHOr0 OKMCJEHHA HENPHATHO MaXHY-
WHX XOMMNOHEHTOB B TEPMOKATAJHMTHYECKOM peEaKTOpe, MeHblle MHHHMAJBHOCC
BpeMeHH npeGbiBAHMA CMECH B peakTope TEPMHUYECKOro OKHCJeHl ;

MeHee KecTKHe TpefoBaHHUS K KayeCTBY NepeMeUIHBAHHA OYHIL3EMOro rasa
C NOTOKOM OKHCJHTeNd;

CHHIKASTCA KOHUEHTPalus OLCHIOB a30TA Ha BHIXOJe H3 YCTAHOBKH OUHCTKH;

okucsienne HIIB npn Gonee HH3KHX, YeM NPH TEePMHYECKOM OKHCJEHHH, TEM-
nepaTypax NO3BOJNET HCMOJb30BATh JA€lleBble KOHCTPYKTHBHHE MaTepHaabl, 4TO
cnoco6CTBYeT YMEHBIUEHHIO YAEJAbHbLIX KaNHTAJILHLIX 3aTpar;

N0 CPaBHEHHI0 ¢ TEPMHMYECKHM TepMOKaTaJHTHYecKoe ofe3ppeHBaHHe Me-
Hee 3Heproemkoe; cebecroiumocte ouHCTKH 1000 M3 rasa cocrtaBjser npHMEpHO
0,35 py6.

Huxe paccMoTpeHbl HeKOTOPble THOH KaTa/M3aTopoB AJMA 06e3BpeHBAHHA
HauGosee pacnpPOCTPaHeHHbIX HENPHATHO NaXHYLHX BEULecTs.

AmomonaaTuroBblil katasnusatop AIl-56 moxHO Henob3oBate Jis obe3spe-
MHBAHHA Ta30BHX BHIOPOCOB, COAEpHKAIUHX CINHPTH, anblerdjb, OpraHyyeckHe
KHCJIOTH, 3GUHPLI W NpeienbHble YIJAeBOAOPOAN, a TaKKe IS [e30Q0paukn abi-
GpocoB Mac.10¥HPLOMOHHATOB, B COCTAB KOTOPbIX BXOAAT TOALKO KHCIOPOACO-
AEPMALlHe 0PI allMIeCKHE COeHHEH HS.

Me.Ho-Mapi aHuesblf  KAaTalH3ATOD DPEKOMEHAYETCS NPHMeHATL A/ yAane-
HHA 3anaXxa aueraswaerdia. OH Jerko pereHCpHpPYeTcA MpH fPOMbIBKE BOAOH.

1L'.{"1{)[(-’!'!‘&.:!-[1‘!!1!6(_‘2\!!“ #¢TOdaM MPHCYUIH ChAeAYIOWHE HEIOCTATHH:

TPYIHGCTH HCTG.H30BAHHA B CaAY4ae MNPHCYTCTBHA B O4YHUIaeMbBIX ra3ax
NBIJH,

rajaoi eHbi, C(‘DHHCTH& H 330THCTHIE COeAHHEHHS HBJAKOTCSH unruﬁmopamu I'IPO-
UeCea OKUCIEHNH UPEAHNYECKHX KOMMOHEHTOB;

gocup, BRCMYT B pyriue KOMMNOHENTH BHLI3BIBAIOT rAy60LOe W HeoGparti
MUS JTPAKACHNC RATAIHIALOPOE.

ABCOPOUHOHHO-OKHCAHTENbHBIE METOAB OMHCTKH. ITH METOAB OYrCTKH C/e
AVeT OTHECTH K naunbosee HE|JCII€KTHBHUM. OKHCJIHTQ.'IHMH B 3ITitx [(IPOUECCIHX HB-
JASOTCA: THTOXJIOPHA HATPHSH, XJOP, NCPOKCHAHHE COELHHEHHW, NEePMaHraHat Xa-
Aus. GUXPOMATH ©30H W APYrHe, (€peyeHs KOTOPHIX mnpeicras.ex g rz0. 717
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Boanas a6copbuuss HFAB ocuopana wa pacTBOPMMOCTH Fa3os B Buje. Oa-
HAKO MHOIHe BeulecTBa, o6najalolle 3anaxoM H BXOAHUIME B COCTAB NPOMbBI-
JAeHHBIX BHOPOCOB, WA0X0 pacTBopHMel. [losTtomy alcopOuHi0 BONOH, KkaK Mpa-
BHJO, NPHMEHAIOT Ha NEpPBOM 3TaNe OYHCTKH AJf OXJAaAAEHHA OTXONAIUHX ra-
30B, KOH/ICHCALIHH BLICOKOKHIOAULHX KOMNOHEHTOB H Y/aJieHHS! TBEpPALIX HYacTHIL.
1o 0cO6GEHHO BaXKHO NpPH OYHCTKE TOPAYHX Ta30BbIX [IOTOKOB € BLICOKHM CO-
NEepKAHHEM BJATH, HAlPUMEP TeXHOJOrHYeckHx BmiGpocod, obpa3yimuxcs IpH
BaDKE OTXOA0B MACHOrO I[IPOM3BUACTBA (COKOBHEe MNaphl), Ccylike Apoxxeil 8
pacnunureﬁwoﬁ CyWiHAKe H T. 0.

X/0poM 06e3BPEXHBAIOT OTXOAALUHE Ta3bi NpEANpHHTHE no nepepaborke
OTXO0B XHBOTHOFO NPOHCXOMXIEHHS, B KOTOPLIX HAXOAHTCH 3HAUHTe/bHUE KO-
anuecrso HIIB, npeacrapasiomux co6oit cepocopepmkaiume coeannenns (HaS,
MepKanTaHbl, AHCYAbbHAB M T. 14.), KapbOHNJLHbIE NPOH3BOJAHbLIE H a30TCOAe-
XalllHe COeJHHEeHH,

B nocneanse roas npoBened paA pabor nu 06e3BPeXHBAHHIO L3OHOM HeKO-
TOpPHX NPOMHILIJIEHHbIX [430B, B TOM YHCIE H [430B C Pe3KHM HElDUATHHIM 3a-
flaxoM. COAep¥AallHM MEeTHJMEPKAanTONpPONHOHOBLIA albIerHa, aueratbaerip,
topManbaerna, QeHonbHbie COCAHHEHHA KaK B KHAKON, Tak ¥ B rasosoil (ane
M JAPYrHeé NpPOAYKTH UPraHHYeCKOr? CHHTE3a, a TaKie ra3os, COAEPKKalHX cep-
HHCTbie coelHHeHHst (cepoyrnepoi, cepoBopopon). Iloka3aHa BO3MOMKHOCTH NPH-
MeHEeHH O30HHPYIOILHX YCTAHOBOK AJH OYHCTKH BeHTHJIAUHOHHOrO BO3jyXa ¢
UeJbl0 ero MOBTOPHOrO HMCNOJb30BAHHA B pAje orpacaeli (MHBOTHOBOACTBE, MTH-
UeBO/ACTBE, NPOH3BOJCTHE HUCKYCCTBEHHBIX BOJOKOH).

Xopowo a6cop6HPyeT M OKHCJAAET CyJbhHAb, MEPKANTAHLI, aJbIerHiAb H
NJ0X0 OKHTASET KHCJIOPOACOAEPMKalllHeé OpPraHHuecKHe CoenHHenus abcopOuHoH-
HO-OKHC/IHTe/bHAA CHCTEMa, B KauecTBe OKHCJSIOUIEro areHta B KOTOPOfA CAYMHT
nepmanranat Kadius B sHae |—4%-ro pactsopa. Buicokas croumocTs Meroaa H
ob6pa3oBatiie GOJBIIOTO KOJHYECTBA HEYTHJH3HPyeMBIX CTOYHHIX BOA TOPMO3AT
2ro pa3BHTHe.

Hceneposan H3BECTKOBBIN Meroj OYMCTKH Ha NpeANpPHATHAX, NPOW3BOAALLHX
puibHyio MyKY. llepepabarniBalolllHX MXHBOTHBHE OTXOZbl H OTXOAb OT nrhuedepMm.
B xayectse MPOMLIBHON MMAKOCTH fipH [e30J0pPHPOBAaHHH Ia30B NPHMEHAOT BOJA-
Hbili pacTBOP KayCTHUYECKON coabl.

TmareapHbiii aHa H3 cBeleHHH 06 OKHCAHTensX (Meroabl HX NOAYYEHHS,
GpUMEHEHHA; BAHAHHE Ha OKpymawliywo cpeay u s3aumoneiicrsua ¢ HIIB) cau-
JIRTEIBCTBYET O TOM, YTO KHCJAOPOJ H HEKOTOpble NEPOKCHAHBIE COENHHEHHA fB-
JAa1;TeH Hanbojee npHeMmJeMbiMH peareHTaMu. [ajoreHun, HX NpoHasojHule (r'u-
HOXA0PHAL!, GpoMaTte H Ap.), CHJbHBIE KHCJHOPOAHHE KHCAOTH (a30THasi, XpoMo-
Bafl, Mapraduesas H Ap.), a TaKKe OKCHIH PANAA METa/UIOB MKEeNaTeAbHO HC-
noJb30BaTh B 3dMKHYTBIX LHKIAX.

CyureersyioT METOAH, rae B KauecTBe aGCOpOIHOHHO-OKHCJIHTENLHOH CHeTe-
MBl HCMIOJIL3YIOTCA NEepoKcHA Bolopoaa, (ocdopHas, YKCYCHas KHCAOTH HJH HX
conn. [lpepnaraercs Takie Hcmonb3oBanHe aGCOpGEHTa Ha OCHOBE NePOKCHAA BO-
Aopoma AAs Ae30/0PAUHH CEPHMCTHIX H AYWIHCTBIX BeIUECTB, MPHCYTCTBYIOWIMX
B rasosbix BHIGpOCaXx.

Annapatypioe opopuaenne abCcOPOUHOHHO-OKHCIHTENLHOTO METONA OYHCTKH
HIIB wmoxer OmTh caMbiM DPa3sHOOGpPa3HbIM (MOJHE W HacajgOuHHe ckpy6Gephl,
NeHHple annapatel H UHKAOHE H Ap.). OAHAKO npeanoyTHTENbHEE MpPHMEHEHHE
annapaTtop THnNa HH3KOHanopHofi Tpy6ui Bentypu (cm. paspen 7.4.2).

ApcopGunoHnsie MeToas Ae3ofopaunu rasossix BwGpocos. OcHosoii ancopb-
HHOHHBIX CNOCOOCOB OYHCTKH H J1€30[0PAaUHH HBJASIOTCH (DH3HHECKHE NpOueccH H
1poiecchl XeMOCOPOUHH: naxydwe Bel(ECTBA CBA3LIBAIOTCH HA MOBEPXHOCTH aji-
COPGEHTOB H YA4NSIOTCH H3 Cpedbl-HOCHTE s, OBBYHO HCNOABIYIOT MEAKONOPH-
CThie aiCOPGEHTH: aKTHBHbIE YIJIH, CHJAHKarely, ajNiOMOre/H, UEONHTH, NMOpPHCTHE
CTeKJia, HOHHTBI H T, A. M3 HHX TO/IbKO aKTHBHEII Yro/b OTBeN@eT Heob6XOAHMbIM
Tpe6oBaHHAM, [PEABABAAEMBIM K TBEPAOMY NOrJOTHTENO.

Cornacho auTepatypubiM nawneiM npu ¢=20°C u p=101,3 klla, yaepwu-
Bawllas CNOCOGHOCTh AKTHBHOrO Yri/isl, HanpHMep 1O OTHOWESHHI0 X TETPaMeTH
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JeHAHAMHRY, cocrapaser 0,25, a MO OTHOWEHHI® K BaJepuanopoii kucaore 0,35.
[Tocae HachllueyHs AACOPOEHT 3aMEHRIOT HJIH pereHepHpYyIoT,

HM3BecTHO HeCKOJILKO THNOB /[€3010PaHTOB, NPHrOTOBJICHHBIX HAa OCHOBE YIJIA.
Tak, Aaf XOJIOAHJALHHKOB MPEAJAaraldT HCMOJAb30BATh AE3040paHT Ha OCHOBE jpe-
BECHOrO yIJifi, aKTHBHPOBAHHOTO NepiOPaTOM HaTPHA H CyapthatoM meneza. [las
MHOIFOKPATHOIO NPHMEHEHHS TPeNJOKEeH TPAaHYTHDOBAHHBIH 1€3040DAHT, BKJIIO-
4al0liKii yroan, oGpaGotakublil cepHoli Kuca0TOf, a Tak¥e nepant u runc. [Jas
OYHCTKH BbIGPOCHBIX Ta308 KaHAJH3AUHOHHO-OUHCTHBIX CTaHUHEA pEKOMeHA0BaH
ApesecHbIfi yrosb, npomutanubit Hoaarom kaaua. HIIB Moxuo mesogopHpoBaTtsh
CHHTETHYECKHMH cMmoJamu c ofbeMom nop 30—50%. [las pesonopupoBaHHA BO3-
ayXa B OOGLIMHYK CHCTEMY KOHAMUHOHHDOBaHHf BO3AyXa NoMmewalor (GuabTp, 3a-
NOMHEHHBIH THAPOQH/bHBM aKTHBHpOBAHHHM ajgcopGentom (AlyOs), ranHOM,
GokcHToM). ApcopOeHT nponHTHBaloT 5% -HbHiM BOAHLIM DACTBOPOM OKHCIHTENR,
BuGpanoro H3 paaa KMnO, NaMnO, Mg(MnQy), Ca(MnOy). Tpu nponyc-
\aHUH uepe3 (GuILTP 3arpA3HEHHOro BO3jyXa cojepkalixecs B wem HIIB an-
copbupyotcs M oaHoBpeMenHo okucastercis 40 CQOy HpO u ppyrsx npoaykros
oKHcTeHHs 6es 3amaxa. [l aHaJOrHYHBIX Weaed MOMHO HCUOJNb30BaTh COCTAB,
coaepxallnit yroab (apesecHblii, aKTHBHBIN), a TakKe yraepogHCTHi MarepHad
Ha OCHOBE KaMmeHHoro u Gyporo yras.

B cocraB pe3opopaHTa AJsi NpOMbIlUJeHHBX 3maHuft sxoaat 100 4. mutpo-
FYMHHOBOI KHcaoTH, 25 4. kOMNJehcHoli coau, coaepwamefni 756% MnQOgu 12,5%
FeO u 100 4. soau. Cyxoit npoayxt xopowo norsoutaer NHy u HyS. Idaa neso-
AopalHH aTMOC(ephl OT CepocosepialllHX BelleCTB H COENHHeHHI! KHCJIOTHOro xa-
paKTepa HCIOJA63YIOT CcMeCh, COAEpKalUyKw ramienyw H3ects, MnQO, n KiCOs.
B kauectBe nesofopaHTa AJf OYHOTKH BO3LYXa HCMNONB3YIOT TaKkKe ApeBecHble
ONHJKH B cMecH ¢ MnOQ,.

Apcop6uHonubiit MeTon O0ecneyHBaeT BHICOKYIO CTeNeHs OUYHCTKM M T03BO-
JIfieT BECTH TPOuece NMPH CPABHHTEAbHO HeGOJBWHX HEPréTHYeCKHX 3aTpaTax.

Buoaoruveckas oYMCTKA Ta3oB OT HENPHATHO NAXHywwux seutecTs. CymuocTsh
METO/la COCTOHMT B aapoﬁuom Pa3/IoXKEHHH, OKHCJICHHH H acCHMHJALHH MHKpPOOD-
raHH3MaMH YJOBJIEHHbIX npHMeceii. OcOGeHHOCTLIO METOA4 HBJIAETCR HCMOJb30Ba-
HHE eCTECTBEHHWIX GHOJIOrHYECKHX MpoueccoB 6e3 NPHMEHeHHs YYMABNX 3IKOJOTH-
YecKoil CHCTEMe MaTepHaJOB H PeareHTos,

Buonorudeckuit meros ouncrku moxer ObiTh peasim30BaH B aNnapaTax HAH
YCTPOHCTBAX TpeX OCHOBHbBIX THNOB:

B (HJIBTPAX CO CAOeM YBJAaXHeHHOH NOYBB HJH KOMINOCT3, Uepe3 KOTOPHI
nponyckaercs ounulaempiii ras (3emaansie GuALTPH);

B (uapTpax ¢ HHeprHOf HacajKko#, Ha MNOBEPXHOCTH KOTOPOH HCKYCCTBEHHO
BbipallHBaeTca GHonnedka (aspobuoguibTphl);

B annapatax Oaplora){Horo TiHna ¢ BOAHOM CYCOEH3HeH aAKTHBHOID  HJA
(aGcopbepbi GHOOYHCTKH).

3eManHole (uasTPsl HCNONB3YIOT HA MPOTAMEHHH HECKOABKHX JET LJH GOPb-
6bi ¢ HENpHATHLIMH 3anNaxaMH Ha MscokomOuHarte, dabpuke depmenTton, Tabay-
HO#l dabpHKe, CaslOTONKe, Ha MPeANPHATHHX, NPOH3BOAAWINX pPHIOHYIO MYKY, hOCT-
HBli K7efl, Mbio. PH/ILTP CO CJA0EM NOYBH HCNOJBL3YETCA 1R OYHCTKH CYJib(HA-
COo/epMAlIHX ra30B H3 KaHAJH3aLHOHHBIX Kamep.

MernaMepkanTad  yAAJA€TCA  NPH  Harpyske 3eMasHbiXx  QHABTPOB 10
I MP/(Kr-4) Ha akTHBHYI Maccy. AMMHAK Ha ananTHPOBAaHHOM thuabTpe MOMKeT
ycBauBaTbCH MHKpoOOprakuamamu B GOabWwHX xosinuecTBax. Opranndeckwe HIIB
MOryT ObITh yiajieHbl B 3eMJANHbIX ¢GuabTpax npH Harpyske no 100 mrf(kr-y) Ha
AKTHBHYIO Mdccy.

Heopranunueckne coejauHenHs, coiepxaiinecd B rasax (H,S, NO, SO.), ua
GuIbTPe OKHCJHIOTCH A0 KHCJOT, MOITOMY COPOUHOHHAA MOLHOCTL (HIABTPA MO-
HeT ObiTh OlieHeHa N0 COAEPMAHHK [IEJOUYHIX BeUIECTB WJAH pearcHTOB B
dribTpE.

Aspobuourstper u abropbepet Guoowuctku. A3poGHODHALTPH NpesHa3HAYE-
HH A8 OYHCTKH ra3oB, oOpa3yiOliHXCH NPH MOKPOM OKHC/eHHH H3OGHITOUHOTO aK-
THRHOrO Huta. [List OYHCTKH UPHMUHSIOT CyCMCHIHIO, codepwatuyte 5—10 rfa ak-
THRUOTG HIA,
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AGcoplepsl PeKOMEHAYIOTCA NS OMHCTKH ra3’oB OT CePOCORepPNAMIHX COeAH-
Henuii. B abcopGepax HCMOAB3YIOT CYCNeH3HIO MHXPOBOZOpOCIeil X.J0peisa, BH-
PAUHBAEMEIX B HECTEDH/bHbLIX YCJIOBHAX,

Iponyckhas cmMOCOGHOCTS STHX annapaToB OUKCTK# Ha ONHH-ABa NOPAAKaE
NpeBLIAeT NPONYCKHYK crnocoGHOCTE 3eMAAHbIX (HJILTPOB, 4YTO NO3BOJSAET
¢031aTh KOMOAKTHSBIE YCTAHOBKH GHONOrHYECKO# OUHMCTAH ra30B 6oJibllO mnpo-
H3BOAHTEJLHOCTH.

lasodasuan o6paGorka. Takasn o6paGoTKa MOXET OCYIUECTBJATLCH Ppearex-
TaMH, XHMHYecKH B3auMogeficteyomumu ¢ HIIB. B kauecTBe OnHC/ARIOLIEro arew-
Ta NpeHMYWECTBEHHO HCHoab3yeTcs o030H. [deszonopupyiowei cnocoGHOCTbI0 06-
JdaJaeT TaKie KHCAOPOL, NOABEPrHYTHIl y/aAbTpadHONETOBOMY OOMY4EHHIO.

B CILIA 3anatenToBaH cnocof O4YHCTKH BO3AyXa OT MepKanTaHoB OO yuyeHH-
eM ero mpH f=20°C pPTYTHHIMH JaMIaMH HH3KOrO NaBJEHIA, NAIOUIHMH H3Tyve-
HHe C AAHHOH BOAHB A=170—300 M. Bnicoxas crenenn jie30/10palHd AOCTHra-
eTcA NpH KOHUEHTPAaUHH MepKanTtauoB Menee 300 u/mMan.

JIns OYHCTKH Ta30B OT OPraHHYecKHX KHC/AOT, aJbJerHaoB, MepKanTaHoB,
AMHHOB H [JPYrHX BeLUECTB NpenJoxeHo obpabaTHBaTh OTXOLALIHE a3kl B MNO-
CTOSIHHOM SJIEKTPHYECKOM IM0Je MpH HaNpAXeHHH, He BH3BIBAIOWIEM AYrOBOTO
paspsaaa. Haxomut npuMeneHHe MeTOA MAacKHPOBKH, COCTOAIIHA B TOM, 4TO B ra3s
¢ HIIB BBOAAT JNeryuuii 1e3010PaHT, KOTOPbLI CHHMAET HUHTEHCHBHOCTL 3anaxa
HIIB unn penaer ero GoJiee npHeMJIEMBIM.

CaMblMH OPOCTHIMH [1€30/I0PAHTaMH SABJAIOTCH, O4YEBHIHO, O030H W upyrue
OKHC/IHTE/IH MPH OYeHb HH3KHX KOHUeHTpauuax. Hapecrno Heckoamiko coten mac-
KHPYWOIHX COCTAaBOB, BKIIOYAIOWHX 10 40 KOMIOHEHTOB, TaKHX Kak apoMmaTHue-
CKHe COEJAHHEHWS, KETOHM, CNMUPTH, 3upH, aipiaeruabl ¥ T. A. Jlaf pacTBOpH-
TeJeli B KauecTse Ae3010paHTa HpeatoXeH (PeHHIaMHHOITHA. UTOObI YMEHBLIHTH
3anax ra3o00pa3HbiX MOPOJYKTOB CrOPaHHA MCHAKOr0 HedTAHOrO TONAHBa, NpesJo-
¥EeHO BBOJHTh B HEro CMeChb MYCKYC-KCHJIOJa W BaHHiuHa (B woauuecrse 0,0069%
OT MaccH TOnJuBa).

7.5. PACCEMBAHME BPEAHbLIX BEWECTB B ATMOC®EPHOM BO3AYXE

7.5.1. HopmaTusHsle AOKYMEHTHI NO PACHETAM pacceuMBaHMs
BpefHbiX BewjecTs B atMochepHom Bo3yxe

B Hacrosuiee BpeMs eqHHCTBEHHLIM YTBEPXKIAEHHHIM JOKYMEHTOM IO pacyeram
paccenBaHHA ABJAAKTCA «YKa3aHHS MO pacuery pacceHBaHusi B atmocepe Bpen-
HLIX BELIeCTB, COAepXauuxc B  BHOPOCAX NPOMBIUIEHHBX — (PENNPHATHI»
OH/1-86, koTopHe OXBATHIBAIOT KAaK pacyerhl pacCeHBaHHA 3a MpegenaMM 30HH
43pOAHHAMHYECKOH TeHH NpoMmiowmajnku (o6s3aTeNbHans 4acTe YKaszaHui), Tak
M B Tpefesax 30HH a3poAHHaMHYecKOH TeHH NPOMIJOMaAKH (peKoMeHayeMas
4acTh YKasaHuil).

[Ipn pacyerax paccenBaHHs BPeNHHIX BellecTB B aTMocdepHOM BO3ayXe
co6J0AA0TCA CeAYOLIHEe O6UIHE MOJO0XKEeHHS.

1. Jlns onpeaeneHHs ONacHOCTH 3arps3HEHHA IPH3EMHOrO cjosi arMocdep-
HOro BO3AyXa BHOGPOCAMH BPEAHHX BEIIECTB PACCYHTHIBAIOT HAHGOJBIIYIO KOH-
UEHTPAUHI0 ITHX BELECTB B PAacyeTHOH TOoyke (Ha MPOMBILLIEHHOH njolladke HJIH
B JKHJIOM paioHe), cOoOTBeTCTBYlOLleH Han6GoJee HEGaarONPHATHHIM METEeOpOJIOrH-
YeCKHM YCAOBHAM (KOrda CKODOCTh BeTpa AOCTHIAeT ONACHOrO 3HAYCHHA Uy,
Ha0.101aeTCAl HHTEHCHBHMWA BepTHKaJbHBA TYpOyJeHTHbIH OOMEH).

2. ll.aufojswan RONycTHMas KOHUEHTPaUHd KaXIOoro BPeiHOro BelUlecTBa
R pacueTHol Touke C NpH3eMHOTrO CJ0S aTMocdepsl Ha MNPOMbIL.IEHHOH nJjo-
IlajKke B MeCTax OPraHH30BAaHHOrO H HEOPraHH30BaHHOIO BO3NyXx03abopa CHCTe-
Ma’m; BEHTHJIAUMH H WOHAMUHOHHPOBAHHA BO3AyXa omnpeneasercs uo (opmy.ie,
Mrm3:

O < 0300K, »
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B HaceJeHHHX Mectax — no dopmyae:
C < IMKs.w,

rae T10Kp.. — npesensno gonycruman Kohuentpalis B paGoueit aone; NIKw.m—
npesenbHo AONYCTHMAas KOHUEHTPAUHA A HACSNeHHBIX MecT.

3. B npuseaeHHHX (OpPMyNax HCOONBIYIOTCH MaKCUMa/pHHe 4acoBHE KOJIH-
uecTBa BpeJHHIX BellecTB. Pa3oBbie KOHUEHTPAUWH, HaljeHHHe H3 npol, B3ATHX
B TeueHHe 20 MHH, MepPecUHTHBAIT B YacoBbie.

4. IlpusemHble MaKcHMaJbHble KOHHEHTPAUHH BPEAHLIX BEIMECTB Ha TEpPpPH-
TOPHH CAHHTAPHHIX OXPAHHHIX 30H KYpOpTOB, B MeCTax pasMelleHHA KpynHbx
CaHAaTOPHEeB H JAOMOB OTJAHXa, 30HaX OTABHIXAa TrOpoAOB C HacCeJeHHEM Goaee
200 Thic. yenoBeK He AOKHH npeBHwats 0,8 ITOK, ycraHosiennwix «Canurap-
HbHiMH HOPMaMH NPOEKTHpPOBAHHA NPOMMUNIEHHHIX TpeAnpHATHE» AaA arwocdep-
HOr0 BO3JlyXa HACENEHHBIX MYHKTOB.

5. 3nauenHs NpPH3EeMHLIX KOHUEHTpauHi BPeAHbIX BelleCTB, pacCYHTadHHe MO
H3JIOKEHHBIM HHJKE MeTOAaM, OTHOCATCS K YCTaHOBHBIIMMCHA YCJOBHAM pacmpo-
CTPaHeHMA COXpaHsiomefica B aTMocdePHOM BO3AYXe NPHMECH Haj POBHOH HIIH
caaGonepeceyeHHoOH MecTHOCTbIO. [IpH nMpoeKTHpOBaHWH NpeANpHATHIH, Dasmelnae-
MBHIX B YCJOBHAX CJOXHOro penibeda, 3a yKa3aHHAMHM N[O pacieTy cjeayer 06-
pamatscs 8 [naBHywo recduauueckyio obGeepatopuio kM. A. H. Boefikosa.

6. Ecan npu Bubpocax B8 arM0ochepy BpeaHBe BellecTBa MNOJHOCTBIO HJH
YaCTHYHO NpeBpallaoTcs B (oJee TOKCHYHHeE, TO B pacyeTax Heo6XoaHMo ydu-
THBaTh 06Pa30BaBlIMECH BEIECTBA,

XapakTepHble THTIB pACEPOCTPaHeHKA BPelHHX BewlecTs npH Bulpoce Hx
tepe3 BuiCOKKWe Tpy6w. ['asw, BhGpachiBaemMble H3 TPyGH B aTMocdepy, NOJAHH-
MaloTcA HaJ BepxHHM cpesoM Tpy6ul. [logmem rasoB oGecnewnBaercd HaNpaB-
JIeHHOil BBePX CKOPOCTbI), a TAKMKe NOABLEMOM TelVINX ra3os, BHIyCKaeMHX B
Gojiee XONOAHBI OKpPYXalOWHKi BO3Ayx. BeicoTa nmogbema rasoB 3aBHCHT OT Typ-
GyJ/IEHTHOCTH, BO3pacTalowiedl ¢ yBeJHYEHHeM CKOPOCTH NPOTeKaHHA rasa B TPy-
6e, OT NMJOTHOCTH rasa, yMeHbWalOWeACA ¢ POCTOM TeMnepaTypll, &L Takike OT ro-
PH3OHTANLHOTO JBHXKEHMA BeTPd, YMEHbUIAKIEro AeHCTBHe BepTHKAJBHOM CKO-
pocTH H sdderrs noaseMa,

Ipumecs, BuibpoumieHHas B aTMocepy H3 HCTOUHHKOB, pacceHBaeTcsl ¥ fepe-
HOCHTCA B BO3AYXe MNOCTORHHO CYLIECTBYIOUIHMH B armocepe TypOyJeHTHBIMH
BHXPAMH pa3Hbix Macwtatos. HurtencHsHocTs aTtmocdepHod TypOYyJAeHTHOCTH H,
C1e10BaTeNbHO, HHTeHCHBHOCTH ANGQY3HH NpPHMECH B pa3HBIX MOToAHHX YCJa0-
BHAX P43JHYHBI M ONpEAE]AIOTCA IJMABHRIM o6pa3soM AByMH (axrTopaMu: BekTo-
POM CKOPOCTH BeTpPa H BEPTHKAJbHBIM TeMOEPAaTYPHHIM TpajiHEHTOM.

TemnepaTypublli rpaaHeHT, XapaKTepu3yIOIIHi HIMeHEHHe TeMIllepaTypH BO3
JlyXa NO BepTHKaJ/H, ONpeieNsieTcs CTENeHpl) HArpeTOCTH MOBEPXHOCTH 3eMJH H
npuaeralolero K Hefl cJos Bo3ayxa. Yem cuabHee Harpera 3emJifi, TeM HHTEH-
CHBHEe BEpPTHKa/bHOEe NepeMelleHde Bo3ayxa. Ecau Harperwifi Bosayx pacumps-
ercA aguabaTHiecku (6e3 o6MeHa TEeNJIOM ¢ OKPYXAIOIHMH MaccaMu BO3AyXa),
TO Temnepatypa ero nosbiaercs ~1°C na 100 M, H BO3ayX O6JajaeT TEMH Ke
cBOficTBAMH, 4YTO M OKDYHalOWHe Macchl BO3AYXa M, CJeJ0BaTesbHO, He Oyier
HMeTb JIOTIOJIHHTEeNbHOro ycKopenus. Takoe cocTosiHHe aTMoc(epH HAa3HBaercs
6e3pas3iHUHNIM (HEeHTPaJbHBIM).

Ecim TemnepaTypa okpyxalolllero BO3AyXa TMOHHMAeTcd ¢ BHCoTON Tak, uro
ee BepTHKaJbHbifi rpajnent GoJplie aadabaTHuyeckoro (4To GHIBAeT NpPH CHJABHO
HarpeTofi cOJIHIEM MOBEPXHOCTH 3eMAM), TO MBHKYWMHCA cHH3Y OO6BEM BO3AY-
Xa noayuaer yckopeHue. Harperble KOHBeKUHOHHLIE CTPYH NOIHHMAalOTCH BBEpX,
a B3aMeH HX BHH3 ONYCKAIOTCA XOJIOAHHE CTPYH BO3AyXa. TaKde ycaoBHA Ha-
3LIBAIOTCH HEYCTUHYHBBIMH KOHBEKTHBHBIMH.

Ecin BepTHKa/IbHEI rpafMeHT TeMNepaType BO3AYXA O6JIM30K K HYMO HIH
CTAHOBHTCH OTPHILATeJbHBIM (T.e. TeMmepaTypa ¢ BHICOTOM BO3pacTaer), To Bep-
THKAJABLHO NOAHMMAIOUIMKCH 00bEeM BO3AYXAa OKa3hBAaeTCH XOAO0NHee OKPYXKalo-
KX Macc, W ero ABHXeHHe 3aTyxaer. Taknme YC/IOBHR HAa3bBAjOTCH YCTOWUHBLI-
MH HHBEPCHOHHBIMH,
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Puc. 7.32. XapakrtepHnie GOpMbi CTPYil OT BHCOKHX JBIMOBHX TPy

a ~—- BOAHoOOpa3uan; 6 — KoHycooOpasnan: 6 — peepoo0pasHan; 2 — NPHNOAHATARA; @ — 3albIM-
Asomas

Puc. 7.33. Tunu peabeda MeCTHOCTH AAR yd4eTa NONPaBOK NpH pacyerax paccexBa~
HHA Bpe[HBIX BEleCTB B aTMOCHEpPHOM BO3NyXe:
a — rpeGens (xoam); 6 — nowbuna (Bnapkna); & — ycryn

s KONMYECTBEHHOrO BBHIPaXKEHHA COCTOSHHA YCTOHYHBOCTH atMocdeps
OGBIYHO HCMOJBL3YIOT COOTHOWIEHHe BEPTHKAJIBHOIO TrpajHeHTa TeMNepaTypsl R
CKOpPOCTH Berpa, JHG60 B BHAe Ge3pa3MepHOro KpHTePHA yctofiuhBoctH Puuapa-
coHa Ri. 160 B pHae Gosee yAOGHBIX IMMHPHYECKRX €ro aHaa0roB. TAKHMH aHa-
JOraMH ABIAIOTCA: NapaMeTp CTPATHOHKAUMH €, NPAKTHUECKHit KpuTepHi cTpa-
tubukan¥d A, napamerp crpatuukauun 5 u napamerp n CerroHa.

Kpome Toro, coctosune atMocdepbl X4PAKTEPH3YeTCS TAKHMHM NMOKA3aTeNAMH:
HeyCTOHYMBOCTL — OUeHb CHIBHAA, yMepennafd, cnabas; Ge3apasaHuHOZ cCOCTOS-
HHe; ycTofiuHBOCTL -— c1abasi, yMepeHHas, cuibhaf, Paccesnne npumec B ycao-
BHAX KaM0ro xmnacca ycTofiuMBocTH aTmocdeps imeer csoH ocofeHHocTH, dop-

" MEpyHOIiHe XapakTepHbit BHA abMOBOH ctpyd. [lo BHiy peaapHbix cTpyll mox-
HC MOJAYYHTh HH(POPMAUHIO O TEPMOAHHAMHYECKOM COCTOSHHH HHXKHeR arao-
cepsl.

[lo mMueHHIO aMepHKaHCKMX MeTeopoJioroB, (JOPMa CTPyH, BHTEKAWWeEd H3
TPyfbl, 3aBHCHT B OCHOBHOM OT BEPTHKAaJbHOIO TEMNEPATYPHOrO rpajJHEeHTa
B6/1H3M Hee. OHH NpeftOXHAH KaaccHDuKauuio GOPM CTPYit IbIMa, KOTOpHlE MO-
ryr HabaonaTbcs H3 OAHHOYHBIX MM GOnee HIAH MEHEC M30JHMPOBAHHHX TPYO.
CxeMmaTHieckd 3TH GOpMB CTPYH MNoKasaubl Ha puc. 7.32. Q6pa3zoBadue BOJHO-
ofipasnofi crpyu (puc. 7.32,a) NPOHCXOAHT TpPH OUEHL HEYCTOAYHBOM BEpTH-
KaTEHOM TeMmepaTypHOM rpajauente. 3Tta ¢opMa oOGbYHO HAGMIONAETCA AHEM NpH
xopouefl morcie, NMPH CHABHOM Harpesanhd 3emaH conuuem. KomycooGpasuas
dopua crpyn ((puc. 7.32,6) BcTpevaercs NpH ciaboM BEPTHKAABHOM rpafHeHTe
TeMnepaTyps M wacTo rabaionaercs NpH o0.J4a4HOR H Berpenofi noroge, ocobeu-
HO BO BaamHOM xJuMaTe. Beepoobpasnas ¢opma cTpyn (puc. 7.32,6) Bo3aHHKa-
er npu TemnepatypHoA uipepcHu. Ee ¢opma uanoMuHaeT u3BMBAIOMYIOCH pEKy,
KOTOPas NOCTENeHHO PAacliHPAETCR ¢ yiadcHHeM ot Tpylit,
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Tabauya 7.18. Beauuunst My, npu Pa3AUYHBLY 3HAYEHUAX Ny U N2

ny JloxkO6una (Bnagnna) ans Yeryn ans ng Tpebenb (xoam) anst n,
ny

6—9 10—15 16—20 6—9 10—15  16—20 6—9 10—15 16—20

0,5 2,0 1,6 1,3 1,8 1,6 1,2 1,5 1,4 1,2

0,6—1 1,6 1,5 1,2 1,5 1,3 1,2 1,4 1,3 1,2

1 1.5 1.4 1,1 14, 1.2 I, 1.3 1.2 1,0
Deprunasioe paccesHue noutd He Halaiopaercs. Pacocaume puifpscbizee-
MO0 Beled T84 JailolT UT ChlLfoa U buapd G s pudd  w0lad gy Gul BEIHYHYE
FOHMEHTEAGH B CTve H3MeHHvTed ODpariio polopungin 60 koo iy BeTps
Beepoobpasnas {!‘JUI‘M& ClpyH Lderu Hilﬂ.‘ihi;;at-'['\‘:i fijri CHeA MM dhapiude, cane

6oM Berpe ¥ uncTOM Hefe. B rHrHeHMYeckoM OTHOWEHHH (408 GAH3KHX PaccTOn-
HHil) ee He/b3R paccMaTPHBATh Kak HeGAATONPRNTHYIO. Tak Kak BHOGPOCH ue
APHOJIHKAITCH K 3€MHOI [IQBEPXHOCTH.

Ipunoausitas dupma erpyn (pue. 7.32,2) uamte walaaaercs HOUBLI M
06biyH0 B TeueHue |--3 y, XOTH OTMEYaJuch CHvuaH, KOrxa noaobHas (opma
CTPYH NOAAEPXKHBAJNACh B TedeHHe Beell Houn. lIpHNOAHATYIO QOpMY CTPYH pac-
CMATPHBAIOT KaK HauGoaee OJaronpHATHYI IJR paccedBanusl BhbpacalBaeMuX
H3 TPyGul BeulecTs.

anbosiee HeGNArONPHHTHA B THIHEHHYECKOM OTHOWEHKHN 3a4bMJMIOLIAN
Gopma cTpyu (puc. 7.32,4d), upu KOTOpOH NajeHHe TeMNepaTypsl Bo31yXa oSbid-
HO HauHHaercsi BG/H3M 3eMJH H PaclpOCTPaHRETCH HAa HEKOTOPYI0 BbLICOTY {3H-
MOf — cHibHEe, .eTom — ciaalee). B 3THX ycaosHuX Buifpacuisaemsie #3 TpyOn
BelllecTBA B GOJ/ILILON KOHUEHTPAUHI TCMUIOBLIMH BHXPSMH GPHROCATCA § oM.
B10/b BCEA CTPYH. 3aABIMAAIOIAA CTPYS JdeT HanboJer 24auNTeIbHYIs Cpei-
HIOK HA3eMHYI) KOHUEHTPAMIO BPEJHBIX BEILeCTB, OHA NPHHATA 33 PICUELTYW
KaK HanboJee HeONaroNpHATHa® H AAW0MAR HAHOOALIUVIO GPHIEMHYIG KOHILH-
Tpalkio,

Poae ocoGenriocre® peveda. [lon eadakdem wHeposuocTedl penbedy H3MCeHS-
ercs TypOyJeHTHBA pemuM BO3AYWILIX TOTGKOB M, CJASLOBAaTENbLHO, Xapakrep
paccesiHMs, a TaKKEe [M0]¢ KOHUEHTPAUHA NpuMmecH BOJIM3H 3CMIM, B CAGKHHX
dopmax perbeda BOJHHKaET MECTHUH LHDKYJRUHR B03AvXaE, 00pasywTes soCx0-
ARUIME H  MHCXOARUIME TNOTOKH, 0CoObiM  06pasom  HIMEHNETCS  wallPaB.cHRe
BeTpa.

Jliis yuera BIHsHHA peibeda H BOAOEMOB Ha 3HAYEHHW KOHUCHTP2UMA, 8-
YHC/AGHHBIX IS YCAOBMH POBHOrO MecTa, BBOAAT Oe3dpa3mepHbiit Kosdipuui-
€HT 1, KOTOpHAi NpHHHMaeTcs paBHblM 1, ecan 8 pagayce 56 muicor Tpy6 orv
HCTOYHHKA Mepenaj OTMETOK MeCTHOCTH He npesbiwraer 50 m Ha | kM. B apyrax
cAyuasx MnoNpaBKy Ha pe/ibed YCTaHAB/IHBAOT #) OCHOBE KAPTOrPagUueCkoin
MaTepHalla, OCBElMAlOUlEro peiibed MeCTHOCTH u# ¢nauyce 50 swcor Tpyd o1 nee
TOYHHKE, HO He MeHee 2 KM.

Eciin B OKPecTHOCTH pACCMATPHBAEMOrD HCTOYHIAG BLIGPOCLE {npeaapus-
TH) MOXHO BHAENHTL OTAENbLHHIE HIOAHPOBAHRBC NpEIBITCIGHR, BBITHUYTHE 2
O[HOM HanpaBJjenud (rpsup, rpeGedb, A0KOUHA, YeTyn). 10 KOIPPHUKCHT %
NPHHHMAIOT 10 hopmyae:

¥ |

=1+ (N — 1), (7.10)

U]
rile Xy — PacCTOAHHE OT CEPEAMHN NPENHTCTBHA B CJyuae IPHAB HIH JOXROHHM
M OT BepxHed KPOMKH CKJOHA B ciayyae ycryma [0 “CTOYHHKA; dg — NOTYINYPH-
ta rpAge, rpedus, AoKOuHHBI WAH NPOTAXKEHHOCTs OGOKOBOTO CKJOHA YCTyna,
T — olipesensiercd o Tabh. 7.18 B 3aBHCHMOCTH OT penbedha; ceuesus pespe-
dos npescrangens wa puc, 7.33,
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B 7abi. 7.8 peanustid n; H fpy Onpeienniotes no PopMynam:
= Hiho (7.11)
flg = dn}'ku (7.12)

rae 7n; — ONpeAeN’eTc® € TOYHOCThIO A0 AGCATHX, @ Jig— C TOUHOCTHIO A0 MHe-
JAux; H — BHCOTA HCTOMHHKA; Ho— BHcoTa (ray6uHa) npelATCTBHA. :

3Haveuna QYHKUHH @; npuBeleHs Ha puc. 7.33. [laa cayyas ycryma, eciH
HCTOUHHK PACMOJIOMEH HAa BEPXHEM €ro miaro, B KauecTBe apryMmenta QyHKunH
1 BMecTO |Xo|/ao NpRHHMaETCA Xo/@o .

Ecan npensrcrBue npexacrasiader coGofi rpaabnl (N0KOGuHH), BHTAHYTHE B
OIHOM HanpaBlieHHH, TO MapaMerpn Ao H @p OMpeReaAOTCA AJA MONEepeyHoro
CEMeHHH, TepNeHIHKYNAPHOro 3TOMY Hampasjenuio. Ecnu H3osHpoBanHOe Npenst-
CTBHe npelctaBaser coGoft oTheibHble X0AMH (BoajauuH), TO ho BHIGHpaOT co-
oTRPT TBYIONIeA MakcHMaAbLHOH (MWHHMAJBLHON) oOTMeTKe MNPENATCTBHA, a Mg —
MIKCHM3JBHOH KPYTH3HE CKJOHa, OGPalllcHHOTNO K HCTOYHHKY.

JnR HCTOYHHAKOB BHIGPOCOB, NONAfAIHX B 30HY BJHAHMA HECKOJBKHX H30-
JHPOBAHHHX TPeNnATCTBHE, CJeAyeT oONpejedsTh NOMNpPaBOYHble KO3(QQHUHEHTH
IAS KAXJOr0 OTAENBLHOrO MNpPeNsTCTBHA H HCNOJAb30BATh MAKCHMANbHHE M3 HHX,

Koraa npenarcteus nmelor Goawwyio xpyrusny (n;<5), a TakikKe Koraa
peabed MECTHOCTH HACTONBKO CJIOMNEH, YTo He YAaeTcA BLIAEIHTb OTAe/dbHble
H30JIHPOBAHHLHE NPENATCTBHA, HAH koraa tpebyercs YTOUHHTH 3aBHCHMOCTL [O-
NPaBKH 1) OT PACCTOAHHA HCTOYHHKA N0 MPENATCTBHUA C YYETOM 3aTyXaHHA HX
BAnSAHMA, NONMPAaBKH Ha peised ycraHaBaHpaiotrcs [asnolt reopuandeckoft 06-
cepsaropueft uM. A. H. Boefixosa, B KoTOpYyI0 NO/MKHH OHITE HanpaBJeHB coO-
OTBETCTBYIOWMA Kaprorpadudeckut maTepuas, HHPOpPMalHR 0 BHCOTAX H JAPYrux
nmapamerpax BHOpOCa pacCMaTpPHBAEMBIX HCTOYHHKOB, a Takxe HH(OpMmanud (npu
HanuyuH) 06 OCOGEHHOCTAX H3MeHeHHA MeTeopOJOrHYecKOro pexHma, o006yc/oB-
JeHHBX penbedom.

OpHeHTHPOBOYHO MONPaBKY Ha pedbed MOXKHO ONPENENHTb, HUXOAS H3 cJe-
NYIOMIHX coobpaXKeHu#:

P nlpgl ykaouax po 0,1—0,15° u nepenagax zo 100 M nompaska cocraBiser
’ "

NpH pacnoO/IOXKeHHH NpeANpUATHA BOJAW3H ropHOR rpambl C YKJAOHAMH MecT-
#HoctH 0,15—0,25° nonpaeka papHa 2;

€CJIH MPeANpHATHE PACMOJIOXeHO B KOTJIOBHHE HJM yiledne rayGuuoft 100—
200 m ¢ ykiowom 0,2—0,3° u Gosee nonpaska Ha pensed pasHa 3

C yBenwyeHHeM BHCOTH TPYOH, HaunHas ¢ A =100 M, Nonpasku Ha peibed
HECKOMbKO YMeHBINAKTCS.

Oco6bM METEOPOJIOrHYECKHM DEXHMOM XapaKTepH3yloTCA NpHOpexxHHe paii-
oubl. Hasectwo, uro armocdepHas aAnddysua Han BOJ0EMAMH H MOPAMH MEHee
HWHTEHCHBHA, YeM Haja cywledl, yTo OGYC/OBIEHO MeHblLIEH MeXaHHYecKofi Typey-
JBHTHOCTBIO aTMoc(epsl Hajl MOBePXHOCThIO BOAH. [af 3THX DafOHOB Yyuer He-
DEXOAHM TPH ONEHKe 3arPASHEHHS CYIUH 4Yepe3 BOASHYIO NMOBEDXHOCTb H TOJALKO
!0 3KCNEpHMEHTa/bHEM [aHHBLIM; TIPH 3TOM Heo6XOAHMO YYHTHIBATH COOTHOLUe-
‘tH¢ TeMmeparyp BOAM H BO3QyXa, paccTOsHHE <«pa3roHa» Haj MNOBEPXHOCTBIO
“oncema. [lpn pacmpocrpaHeHHH NpHMecH B TakHX paitonax HaGawopmaercs sd-
'@KT TOrJOWIEHHS NPHMECH BOAHOR MOBEPXHOCTHIO H YMEHbIUEHHe BCJeCTBHE
. fOro cofiepXaHHs TIPHMECH B TpHJEraiolleM K NOBePXHOCTH CJloe BO3ayXa.
"IDKYATENLHYI0 BENHYHHY INOMPABKH Ha pelbed) MECTHOCTH CJeAyeT NPHHHMAThb
s dzHHBM TEPPHTOPHAABHOR rHAPOMeTEOCayIKGH,

7.5.2. Cymmaumns feicTBuN BpeaHbIX BeljecTs
B pacuerax pacceMBaHMs

IIpr o,1HOBpemMeHHOM TPHCYTCTBHH B aTMOc()epe HeCKOJILKHX N BPeIHHX Be-
riects, o6aapaiomux cymMmauHeif nefictens, OespasMepHasi CYMMapHAaf KOHUEH-
Tpauus (Ans KaKnoR TPYNNH yKa3aHHHIX BPEIHEIX BellleCTB OJHOHANpPaB/eHHO-
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FO AEHCTBHA) He AONKHA. NPESHILATe eAHHHUH ApH pacuere 0O dopuiyae:

L2 TR, IR e (7.13)
MAaK, NIKy IOKn
rae Ci, Cs, ..., C,—'KOHUGHTPAUHH BPC/HLIX BellecTs B aTMOChepHOM BO3jlyxe

B OAHOH 1 TOit ®e touke mecrsoctd, mr/m®; 1TAK, [AKg, ..., 11K, — makck-
MabHEE Pa308be MPeleibHO JAONYCTHMLIE KOHIEHTPAUMH BPeHbIX BeDICCTB f
aTMOCQEpHOM BO3yXe, Mr/m3,

K speanbiM seulecTsaMm OJAHOHANPABACHHOIO ACACTBHH, KiK NPaBHIO. OTHO-
CHT BellccTBa Giu3nie N0 XHMHUYCCKOMY CTPOCHHID H Xapaktepy OHOJOrHYecKoro
BO3/IEACTBHY 112 oprannam dedoseka. Huke npnsejenbl COUETAHHA HEKUTOPLIX
BELIECTB OAHOHANPABJIEHHOIO LeHCTEHA!

aueTeH W enoa; aucTon, akposcud, (raienbift AHCHAPHA; AUETOH ¥ AUETO-
denod; auercH, Gyp@ypos, GOpMasbACrHL U DEHON; ANCTANBLAETHL H BHHEAALEL-
TAT; A3PO30.JH OITHOKCHAU BAHAIWH I OKCHAOB MAPraund; AHOKCHA cepH; aspo-
30.H NATHOKCHA BAHAAWH H TPCXOKCHAA xpoma; OeHson M auerodeHon; sane-
pHANLBARA, KANPOHOBAR W MACAHHAH KHCAOTH; TeKcaxaopad w daszonod; 2,3-am-
xaop-L4-uadroannon «  lL4-wadroxunon; 1.2-auxacpuponan, 1,2.3-tpuxaopnpo-
NaH M TeTPAXJAOPITHACH, H3ONPOMHAGELH30H H CHAPONCPOKCHL H30NPONHAOEH30Ja;
H3OGYTEHHIKAPOHHOA § AHMETHIBUHHAKAPOHHO; METHAAMTHIPONHPAH H METHACH-
TETPAr#ApPoNHPEH; MbIlIGSKOBHCTBIH aHIHAPHI B AUCTAT CBHHUA; MBIWLAKOBHCTHIRA
aHCUAPHA 1 FCPMaHdil; O30H, JIMOKCHA a30Ta W (QUPMaibACTIAT UKCHL Yraepoia,
JIHOKCH 3307Ta, (PuUPMabAerdi, rekcas; NPONHOHOBAH KHCJIOTA M TIPONHOHOBLI
AJbICTH/L AMOKCHI Cepel H a3pO30Jb CEPHON KHCJIOTH; AHUKCHA Cepbl H HHKe.
MeTalHYecKiil; AHOKCH/ Cepbl H CepoBO0POd; AHOKCHI Cepn H AHOKCHA 330Ta;
NHOKCH Cepii, OkCKA yriepola, (eHoJ H NLJb KOHBEPTEPHOrO TNPOH3BOLCTHA:
AHOKCHI Cepbl. OKCHJ yriepesa, AWOKCHI a30Ta H (eHoN; AHOKCHA cepui H (ro-
PHETHIA BOI0POA; CHJILHBIC MHHEPAJLHBIC KHCJAOTH (CepHas, CoJfiHAR M a30THan);
OKCHA yrv’l(‘lpf),'lu M Nbijib HCMCHTHOTO llpDHSBO.ELCTBEZ yKC}'L‘l[aH KRHC10TA H y}\’
CYCHLIH aHrHapHR; ¢enon w anctoQenor; GypPypod, METHIOBHIR W ITHIOBwWI
CMUpPTH: LHKAOrekead ¥ Ged3oa; 3THAeN. NponujieH, OYTHACH i amijien.

7.5.3. ®oHOBaAR KOHUEHTPAUMS BPEAHBIX BewecTs
B pacuyerax paccemBaHmMs

QoxOBbIE KOHUEHTPAUHH BPe/AHBIX BEHUIECTH, cOfepHauluxcd B atMocdepe, Mriu®,
JOMKHB yuuThiBaThed npu yeravosaennn [1JIB w BCB, a raxike npu npoexts-
pOBaHKH BHOBb CTPOSALINXCH H PEKOHCTPYHPYSMBIX [IPeinpusaTHii 4 pafionax, r.ie
atMocepHblil BO3AYX YIKE 3arpR3HeH BpeaHBIMH BemlecTBaMH, BHGPacHIBAEMbIMK
Apyrumu  npeanpuatusmu. CymMma pacuetHOA M (DOHOBOI  KOHUEHTPAUKIE 1w
kﬂ?!u]\_t]:(FKapeﬂtcom BellccTBa 8 aTtmocdepe He A0MKHA NPERBUNATH YCTatosdch-
HO & :

C+Cy < TJIK (7.14)

Bomsunl GOHOBOIN KOMICATPAUHH ORPEelsIOTCs B COOTBOTCTRIE C slipe.
MCHAMME YKA3QHHAMH N0 OHpeAeNeHHI0 (MHOBbIX KOHUEHTPAUHIT BPEABBX G-
weetr 4 aTMocPepHOM BO3AVXE 108 HOPM POBAHHA BHIOPOCOY W YCTAHOB. nid
/B> @ouoBvio KOHLEHTpPAUNK, VCTAHOBM fHYI (0 AOCTATOMHO NOJHBLIM
ety HaGae el noetos OOUErocyAAPCTHCHHON  CAYKOB  KOHTPOJSL 3arpisne.
s arvocephl, 3anpamusaint 8 LiCKOMIFIPOMETe 0 MECTY PaZMeTHeuHs -
apiciren. Tanue uzvepenns B OCHOMIION NPOBOAATCA N0 CACAYIONIEY  R)C (v
BELWECTBIM! JHOKCHAY Cephl, THOKCH, v a307a, OKCHAY VYrJAepoind i hudin. & pajse
TOPOI0E 1 TIPOMBLIACHIILIX PAHOHOB - 13 HEKOTOPHIM CREMHPLICCKHY ANl
BelecTBaM: cecposoAOpoly, Penoay, ammuany u ap. FockoMruapomer mwaaer
3HaMeHHA PUHOBLIX KOHUECHTPAUMH MO NOCTAM /S TeX BEUECTB. 1O KOTOPHM
ApOBH INTCH GO OIS, )




To apyruM BemiecTBam (OH YCTAHABAHBAGTCH HA OCHOBE JIPHMEHEHHR piv -
YCTLBIX METOA0B, H3doesiux 8 pasgene 7.5.1, C srolt neapo N0 AdHublM HH-
BeHTapu3auud BuGPoOCas LA BCEX HCTOMHHAOB BbIIOJHNETCH pacyer CyMMapHO-
FO 10JI5 KOHUEHTpauHit NpH HeGNATONPHATHLIX YCAOBHSAX,

Jiis nedcTBYIOWMX NPEANPHATHA 3HaueHHs (GOHOBUN KOHUEHTPaukH Ges yue-
T4 BRJAJA PacCMATPUBAEMUrO HCTOUHHKA HAH COHOKYMHOCTH MWCTOUHHKOB pac-
CMATPIBAEMOr0 HPCANPHATHA UPHGJAHMERHO ONPC/ACJAKTCA N0 COOTHOWUEHHAM:

C
Gy (] —0.4 T)Ld) npr € < 2Cy; (7.15)
]

C'y = 02Cy npn C > 2Cy,

rae € — qanGoisiiee 3HAHEHHE KOHUCHTPAUHH OT HCTOMHHMKA WAH COBOKYMHOCTH
HCTOYHHK(B Ha nocty, 4a8 Kotopero onpepedero Cg.

B ofuem cayuae, koraa Ads NOCTOB YCTAHOBIEHH MATb 3HAYEHHil, PACHETLI
NPOBOJAT OTAEJILHO JAAH KAMAOH rpajaliyd CKOPOCTH Berpa. B orcyrcTBHM 3Ha-
UHTeABHEIX padanynii 109 Ce, OTHOCAWMHXCA K Pa3HbIM IDagaUKAM CKOPOCTH BET-
pa, Hcnoabiyercs 0ado 3HadenHe Cg ans nocra. [Ipw pacuere XapaktepucTHk
3arpsiddens aTvocdepul N0 KoMOMHAUMAM BEUWECTB C CYMMHDYHIIHM BPCAHbIM
ACACTBIEM  udThiBaeTcs (OH Beex aTHX BeulecTs. B ciyyae pacuera pacceusa-
HUR MO Kakomy-1o ojHOMYy BpeaHoMmy sewecrsy (I111K,), o6napaomemy sddex-
TOM CYMMallid ¢ APYrHM BCLECTBOM, HMEILIHM 3a]1aHHYI0 (HOHOBYIO KOHUEHTpa-
unie Cap, hoHOBYI0 KOHUEHTPalHIO Cgpo MOMHO MPHBECTH K (OHOBO# KOHUEHTPa-
uH Cap.g 10 popmyane: .

Coz
Crp, ¢a == TNOK; -ﬁ'ﬁ—sz—, (7.16)
rae Copoge = 1preicHnan QoHoBas konuentpaunn, mr/m® [IK, IIJK, — npe:

ARALHO A0HYC isbie KOHUEHTPALHH PacCMaTpHBAeMLIX BeulecTs, Mr/md,

1.5.4. Tpumenenne IBM npu pacuerax paccensanns

Pacues pacee 1gaiun BpeaHblX BEUIECTH. COAEPKAIIHXCH B BLGPOCAX HECKONABKHX
HCTOUHAKOB,  3CCPEAOTOUCHHBIX Ha NPOMIIOUIANKE, UeAecOOBpA3HO BHUNOJHATH
a3 AEKTPONLG-puuKcaAnTensdbIx Mawmnax (9BM). [lan onpepenenus cymmap-
HOTO  33f PHIKOUMA 4TMOCQEPHOTO BO3AYXa OT BCEX HCTOUHHKOB NPH Pa3JHHHBIX
Hulipasickdn: w4 @eauyuHaX CKOPOCTH BeTPa C YYETOM CYMMHPYIOUTO BpPEeiHO-
ro aeflereds u HOHOBOIO 3ATPA3HEHHH CO34AHLI YHHOHUHPOBAHHLIE NPOrPaMMbI
paciera sa1pauenus arvocdepn  ([MTP3A). Ilpumenenne [IP3A obecneunsuet:

yus@uaMoBanHui eguupil gan seex Ttuuos DBM  anroputm pacuera sa-
Fpasuensn aTiocdepsl;

rapaHTHDUBAHHY IO TOMHOCTL Pacuera;

yHnGHUBLOBaHHYI0 dOPMY 3alHCH MCXOANBIX AA8 PacyeTda AAHHBIX;

yHEQUUM 0saunyo GUPMY Bbinatd Ha 1e4aTh HCXOAHMX [AHHMX H pe-
IYALTATOB PACHCTA;

PALNOHANLGOCT L PACXOL0BAHUA MALIKHIIOIO BPEMCHH

7.6. NPE RENBHO [ ONYCTHMbIA BLIBPOC
BPEAHLIX BEUIECTS B ATMOCDEPY

Mpeieabuo JciyeriMbii BHGPOC BPEAHHX BEMIECTB B atmocdepy (IMIAB) yera.
HABJHBAWOT v H KAM/AOr0 HCTOUHHKA 3arpsa3HeHun aTMOC(tlepbl [IpPH YCJOBHH, UTO
BLOPOCHl BPE/HBIX BEl§eCTB OT JaHHOTO HCTOMHHKA H OT COBOKYIMHOCTH HCTOY-
HHKOB ropoaa wau Apyroro HaceleHsore NyHKTa (¢ yveTom nepcrexktHBbI passn-
THH [IPOMbIU/IEHHBIX TIPeANPHATHE H PacCeMBAHHA BPEIHHIX BeUIECTS B ATMO-
!‘cbfpe) He {‘(I:i,&a:'l)ﬂ‘ HPHIBMHVID KOHIUEHTPAILMIO, nm-sumammyw KX NpeResinin
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nouverimsle konuentpantn (1K) uas saceneHns, pacTurespHOr0 H AHBOTHO-
ro MHpa.

Paccunranupie suauedns [TIB  jo/KHB  #BAATBCA HAYYHO OOGOCHOBAHHON
TeXHHYECKOA HOPMOil BHIGPOCA MPOMBILJICHHBIMY (PEANDPHATHAMH BPEAHBIX XH-
MHYECKHX Beuwlects, yroOsi  o6ecnednTs coOui0eHHe TPeGOBAHHHA CAHHTAPHBIX
OpraHos MO yHCTOTE aTMOCHEPHOro BO3AYXA HACENCHHBIX MECT H MMPOMBLUIJICHHbIX
n.1011a A0K.

OcHCBHBIMH KPHTEPIAMH KauecTBa aTMOCHEpHOro BO3jyXa HPH YCTAaHOBJIE-
uun [1IB ans HCTGUIMKOB 3arpfsHCHHR aTMocdepst seadoTes 11K, yrBepx-
nenusle MunucrepersoM 3iapasooxpancuus CCCP.

H«'Iﬂ HACRJICHHIMX MeCT Tl!(‘ﬁyl‘T'.‘ﬂ BBLIMOJHECITHE COOTHOUIENHA

CIMJK < 1, (7.17)

rae C -— pacyeTnas KOUICHTPAUHS BPE/IHOTO BElLeCTRA B TPHICMHOM CJOC aT-
MOCc(epHOro BO3AYXa HACCAEHIbIX MECT.

Tpu naanyun B aTMocepe HECKONbKHX BpejiHBIX BeltecTB He0OXOAHMOQ YuH-
THiBATb CYMMAILIIO HX BpeAHOra AEHCTBHA B COOTBETCTBHYN C NepevuneM, yTBEDM -
AeHHHM Munncrepetsom 3j1paBooxpanenns CCCP.

[pu ycrawosienun [1[B ans ucTOUHHKA 3arpssuenns atMmoceps yuurwsa:
10T YCTAHOBJEHHLIC DACUETOM HJH IKCMNEPHUMEHTANbHO 3HAYEHHA II)(]HOBHX KOH-
ugHTpauHit BpeaHbx Bewects B soaayxe Cg (Mr/M¥) OT OCTAJibHBIX HCTOMHH:
KOB (B TOM UYHCJ€ OT ABTOTPAHCHIOPTA) rOPOja WM JPYrOr0 HACEJCHHOIQ liyith-
ta. [Toatomy B hopMYAY NOJCTABNAIOT 3HAUYCHUS:

C = Cp 4 Cy, {7.1R)
rae (- pacueTHiA KONMLENTPanHs B pacuerdoil touke, MriM* Cy - (OHOBuR
KOHUCHTPAUHS B pacueTHON TOYKe, Mr/m¥,

B sowax canutapHoil OxpaHbl KYPUPTOB, MecTaX pa3MelleHHST KPYMHBX ca-
HATODHER M [JOMOB OTIbIXd, 30HAX OTALIXA FOPOAOB HUPH HCNOIBIOBAHUH COOT-

PaapaGorka pafo-
1eH RORYMEH [ALNK

Pue

#oro voma NAB
TONOBHOK BEOME-
THRHHON 0plA-
Hw3aunen

ans NAB
4
Janpoc B Mmapome:
g:g;;g,“:i'gag MpombiiieHHoe TEOUEHTD M I, APXH-
no NAB B opranax NpeAfpRAYHe TeKTOpY 00 NCXOANLIX
i ocmupsnroau A3HHBIX,
8 G0 CHTYyau,. nhay,
DHoHoesle KOHY,,
TEMNeparTypa,
2 %0044, cTpaTud.,
NOBTOPAEM, AETPOB,
W penbedi MECTH.,
©XOpPOCTH BATPA
Paspatiora caop:

734 Cxen  mocacadnaTenrnocrs pafor no A0CTHHKeHHIO OpeanpHaTHeM ipe-
AR A0VeTHMLK BrGpocor (1 - nOCAEADRATEARROCTH DpOBeaenus pador)
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Howenust (7 17) caegyer Opats me eanhuuy, a 0,8. Caeqyer yur ThiBaTh, 4710 mpH
yerawopienur [IJB oaa  neficTylolgHX npeanpusaThHii MOryT aCTPETHTHCA /ABa
cay4as:

CYHIECTRYIOWee 3arpsiaHeHse aTMocdepHOro BO3AyXa HAHHBIM H OKPYXKai-
wHMH npennpuaTHimMy  Mensue [1JIK;

cvillecTBYIONiee 3arpasienne aTmocthepHoro posgyxa Gomrwe [1/K.

B nepsoM cayuae ycranoslenne [1/IB ynpowaerca W 3a 1aHHYI BeJHUYHHY
Moitel OuTh TpH#ATa H BenHunHa QaktHueckoro BuI6pOCA 3peiHLIX BellecTB
ACHCTBYXOUICrO NpenpHaTHA. Bo BTOPOM clyyae HEOGXOAHMO pACCYHTHIBATL Be-
JHYHHY 3aUPRIHCHAYE, CO3aBAEMOr0 HCTOYHHKAMH [aHHOTO APeANpHATHE Cyp.
Ecan Cy—Crp=TIJAK, To TIIB no corjiacoBanHi ¢ WHCMEKTHPYIOUIHMH Oprauu-
3AUHAMH MOXeT JOCTHI'ATHhCH NO3TanHo.

Ha nepsom 3vaite ycTaHaBAMBAIOT AJA NPeANPHATHA BEJHYHHY BPEMEHHO
coriacosavHuix BuGpocos (BCB). [locne meransworo usyuenus Haubonee ouac-
HbIX HCTGAHHKOB 3aTPA3HEHHs aTMOCGephl MOXKHO YCTAHOBHTH Eacwerom nas
AN KaMXQ0ro HCTOUHHKA, TIPOBOAA onpejeseHHble meponpuatha. B oauux cayua-
AX 370 Gyier CBA3aHO C Heo6XOAMMOCTLIO PEKOHCTPYKUHH HJIH H3MEHEHHR Tex-
HOMOrHK, B APYFHX — CO CTPOMTEILCTBOM HIAW PEKOHCTPYKUHER Ta3onblIeyJiaBian-
BAIOIHA YCTAHOBOK, B TPETBHX — C DEKOHCTPYKuUHEH CAMHX HCTOYHHKOB BHIGpO-
COB, H BCE 3TO C YYETOM OPraHH3aUHH CAHMTAPHO-3AUIMTHONH 30HB APEANPHATHA.
lNepeuens wueXoAMHX aaHublx Aast  ycranoBaeHus [1JIR  npueeaen 8 TOCT
{Oxpana opupoan. Atmocdepa) u 8 TOCT 17.2.3.02-- 78.

Ha pue 734 yxasan nopagok palior Mo JOCTHXKEHHIO TNPENNPHATHEM Mpe-
AenbHO JOTNYVCTHWHX 3mipocos,

Lo
=
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NMPOMCTPOHRIIPOEKT

Mpepaaraem:

1. lepenayy HayyHO-TEXHHUECKHX ROCTHMXEHHH
no oxpae okpyXaiowel cpems:

— CHecTeMa aBTOMATH3HDOBaHHOTO pacyeTa raso-
H BJaroBHIeNeHHfi M3 TEXHOJOTHYECKOro 0Gopymo-
BaHHA;

— OIeHKa XapakTepa M KosHdecTBa BHOpOCOB
BPeAHBIX BELLeCTB NpH MNPOH3BOACTBe CTPONHHAYCTDHH;

— pacnpefiejieHHe  BpPedHHX  BEIIECTB  BHYTDH
MPOK3BOACTBEHHHX TOMeIeHHH;

— TeXHWUEeCKasi AOKYMEHTalus YCTpoHCTB MO OuM-
CTKe BO34yXa NpOM3BOAHTesbHOCTBIO o 500 no
50 000 M3/q;

— Gank aannmx no I1OK;

— CHCTeMa mJjaTexeii 3a 3arpsiaHeHHe Ol(py)KaIO-
mefi cpein;

— CHCTeMa aBTOMAaTH3HDOBAHHOrO NPOCKTHPOBA-

HHfi pasmena «OxpaHa aTMOC(epHOro BO3AyXa®» H TO-
ma JIOB.

2. MMpoBenenue pacyeToB NO ONpPeNEAEHHIO:

— KOJMYECTB BHAENSIONIHXCH BPEIHHX BelIeCTB
H3 TeXHOJOTH4YecKoro o60pYLOBaHHA;

— 9¢PekTHBHOCTH PaGOTH MECTHHX OTCOCOB;

— MOM KOHUEHTDAUHH BpPEINHX BCUIECTB H CKO-
poctefi y paGouMx Mect.

Paspaboruux — Tuujenxco H. &P., Tea. 242-25-00.
Obpaujatecs no adpecy:

119827 Mockea, Komcomorvckuii np-xT, 42; reaerain
111518, rTen. 242-51-87; Oupexrop — Cudopun Baadu-
mup Koncrantunosuy.



\ NPOMGTPORNPOEKT

Bam Hy)KHa cHcTeMa ABTOMATH3HDOBAHHOrO pacvera raso-
H BJIaroBBIAGACHHA W3 TeXHOJOrHYecKoro 06opynoBanus!

CHcTeMa npuMeHHMa [Jf HHBEHTADH3AaUHH CYLLECTBYIOIHX HCTOYHH-
KOB BHIIe/eHHA BPeAHHX BEIIECTB, MPOrHOSHPOBAHHA KOJHYeCTBa BHe-
JNAIOIIHXCA BpPeJHHX BeIleCTB OT NpPOEKTHPYEMOTO TeXHOJOTHYECKoro 060-
PYAOBaHHS NpH HOPMaJbHOM TEXHOJIOTHYeCKOM peXxuMe H aBapufiHol CH-
Tyaund. C NMOMOIMBIO aArOPHTMa PacCMaTpHBAKTCA CHAELYIOLIHe MYTH Mo-
CTYNJMeHHs BPEAHHX BelNIecTB: Yepe3 HEMJOTHOCTH (JaHZeBHX COeNHHE-
HHAi, menH, cafbHHKOBHE YMJOTHEHHA BaJja, JaCHDHHTHHE YIJIOTHEHHS
BaJa Np KpHuKe o60pYNOBaHHS DAa3/HYHONO Ha3HAueHHs [MOJ [daBJIeHH-
€M H pa3peeHHEM; Yepe3 «BO3JYWIKH» B 0COpPyXOBaHHH NpH «GosbUIOM
H MajZoM JHXaHHH®;, MOCPEACTBOM MCNapeHHs C YaCTHYHO 3aKpHTOA H
OTKPHTOM NOBEPXHOCTH JXHIKOCTH, NPH TFOPEHHH, CBapKe H OT raJbBaHH-
YeCKHX BaHH.

CuereMa faeT BO3MOXKHOCTB:

— paccyntath Ha 2BM KonHuecTBO BpeNHHIX BellecTB, AN KOTOPHX
OTCYTCTBYIOT Na60paTopHbe METOJAHKH HiIM NpHOGOpPH;

— PalHOHANbHO 3aNONHATE ONPOCHHE JHCTH HA 3aKa3 NpHMEHAEMOro
TEXHOJNIOTHIECKOro 060PYI0OBaHHA;

— NpPHHHMaTh OGOCHOBaHHLIE DeIIEHHS NpH MNAHHPOBAHHH H  OCY-
WIeCTBJeHHH MeponpuaThii B mpoektax IIJIB npeanpusatuii, a Takxe on-
pelensTh HCXOMHHe HAHHHe Ha NPOEKTHPOBAHHE BEHTHJALHH H KOHMIH-
LHOHHPOBAHHE MPOH3BOACTBEHHBIX NOMeELIEHHH.

PesyabTatoM pacueTos ABASIOTCS JaHHHE KOJHYECTBA BELAGAIONINX-
Cfl BPEAHHX BelleCTB MO KaXXHOH eJHHHUE TeXHOJOTHYECKOTo 060pyao0Ba-
HHa (r/c, Kr/cyT, T/ron).

Moxkem nepesars CHCTEMY, BHIMOJNHHTD KOHKDETHHE pacyeTH IS
MPOMHILJIEHHBIX HpeﬂﬂpHﬂTHﬁ. BoamoxHno Takme COTPYAHHYECTBO C HHO-
(HpMaMH Mo AJANTAUMH CHCTEMH K KOHKDETHWM METOAHKaM CTPaHH H

HMelomuMea IBM.
Paspa6orsux — Tuwenxo H. ., rea. 242-25-00.

Obpawarscs no adpecy:
119827 Mockea, Komcomoavckuit np-xr, 42; tes. 242-02-67,



MPOMCTPONMPOEKT

Mpennaraem TeXHHYECKYIO JOKYMEHTAUHIO HA ycTpPOACTBO
IS OYMCTKH BO3AYXA,

npefiHA3HAYCHHOE [l OYHCTKH XOJIOAHBIX H FOPSYMX [a30B OT MbUH, ce-
POBONOPOAA, CEPHUCTOTO aHTHAPHAAZ, OKHCJOB a30Ta, (opMaJbleriia, de-
Hona, ¢ypdypoaa, YKCYCHOR KHC/IOTHI, HEMPHATHO MNaXHYUIHX BHGPOCOB,
XOpOUIO PacTBOPHMBIX OPraHHYECKHX COCNHHEHHH Xaopa, (Topa, Gpoma,
fiona u Ap.

VCTpONCTBO MOMKHO HCNOJb30BaTh TaKke KaK Temno0GMeHHB anna-
PaT B TEXHOJOTHYECKHX MPOLECCax W NPH KOHAHUHOHHPOBAHHH BO3/LYXa.

Ero npesmyliecTsa mnepel aHajoramu: HeGosiblune raGapHThl, BHICO-
Kas 3(@EeKTHBHOCT OYHCTKM BO3JyXa, BO3MOXHOCTb DEry.iHpoBaHHs mpo-
H3BOMMTENbHOCTH, NMpPOCTOTA B H3TrOTOBJEHHH M IKCIJyaTaUWH — JOCTHra-
1oTes Gaaroaaps Goabliofi CKOPOCTH ABHXKEHHS BO3JYXa M HANHUHIO He-
CKOMbXHX CTyMeHeli OYHCTKH B ycTpoficTBe (KOATYJALHH, HH3KOHAIODHO
Tpy6e BeHTypH, ynapHO-HHeDUHOHHOMY anNapaTy, UMKIOHY H KaJlO3Hi-
HOMY YJOBHTENO).

TexnuyecKasi AOKYMEHTalllis Ha YCTPOHCTBO MJISL OYMCTKH  BO3AYXa
pa3spaoTaHa Ha OCHOBe aBTOPCKHX cBHAeTeabcTs Ne 532386, 585860 (cM.
B. K. Ne 39, 1976 r. u Ne 48, 1977 r.). MMeioTca pmeficTByIolIHe YCTaHOB-
KH 0 OYHCTKE BO3AYXA OT MUK, ra30B H OT HENPHATHO MAXHYIUHX BPEAHBIX
BElIeCTD.

KoHcyabTHpYeM MO BOHpOCaM SKCIMIYaTalHH STOro  yeTpoficTBa B
KOHKPETHHIX YCJOBHSIX MPOH3BOJACTBA.

Kpome nepenaun TexHHuecKoH NOKYMEHTAUHH BO3MOMHO COTPY/IHHYE-
CTBO ¢ OTeYECTBEHHHIMH OPraHHW3aUMAMH H HHOQHPMaMH B o6GjacTh opra-
HH3AUHH COBMECTHOTO MPOM3BOACTBA YCTPOHCTB OYHCTKH BO3AYyXa MNPOM3-
BOAATEABHOCTBIO 500—50 000 w3/,

Paspa6oruur — Tumenko H. P., ten. 242-25-00.
O6pawarsca no adpecy:
119827 Mocksa, Komcomoavekuii np-x7, 42; rtenerain 111518,

Ten.
242-51-87; dupexrop — Cudopun Bradumup Koncranrumosuy.



NPOMGTPOHIIPOEKT

Bumoaxenne pas Bawero ropona paspa6orok
no SKOHOMHYECKOH OueHKe FOPOACKHX TeppHTOpHH
JACT BO3MOMKHOCTD:

— OPMHPOBaTh YC/IOBHA AMA BHCBOGOXKAGHHS OT NPOMBILVICHHON 3acCTpOf-
KH HanGosee LEHHBX TEPPHTOPHI A/5 pasMelleHns MKHABX M  OOLIeCTBeHHBIX
3aHHM, MapkoB H T. A.) i

— MNOBHIIATh HHTEHCHBHOCTb HCINOJb30BAHHA MPOMBILIJIEHHBIX TEPPHTOPH;

— YNpaBAATh OCBOeHHEM HAHOOMee NEPCHEKTHBHBIX I MPOMBILIIEHHOTO
CTPOHTEJIBCTBA 3eMenb;

— COBEPUIEHCTBOBATb HHMKEHEPHYK HH(MPacTPYKTypy H TPAHCNOPTHYIO CH-
CTEMY T0pOAa;

— JHMKBHIHPOBATb 3KOHOMHYECKH clabbie NPeANpPHATHA;

— CcO31aBaTh CTPOHTENbHLIE, KOMMYHAJlbHbE, TPaHCMOPTHHE IPeANPHATHS,
O0GDBEKTH OXpaHH OKpYyMKalolieH Cpeibi, ABASIOUIHECH COOGCTBEHHOCTHIO FOpOMa;

— COXPaHATb HeHHHe B HCTODHYECKOM H ApPXHTEKTYPHOM OTHOIIEHHH TNpO-
MBIUIEHHYIO 3aCTPOMKY, 3/laHHS H COOPYMKEHHS;

~— OCBOHTH B KOPOTKHE CPOKH HeyJnoOHbIE€ TeppPHTOPHH.

Ha ocroBe)cpaBHeHHst BapDHAHTOB NpejJaraeM KOHKPETHYIO HPOrpaMMy pas-
BHTHA H peopraHH3allMK MNPOMBIULIEHHBIX TEpPPHTOpHHA, Pa3BHTHA TOPONCKOTD H
001Iey3/1I0BOrO (AJs FPYNN NPEATpPHSTHI) XO3ANCTB,

CHOBHOA KpHTEeDHH mNpu YCTAHOBJIEHHH pa3Mepa eXeroiHofi MJaTel — COOT-
BETCTBHE AAaHHOH TepPPHTOPHH (YHKUHOHAAbHOMY HA3HAUEWHIO TOPOJCKOH TeppH-
Topru. Cymma nuarexkefi, Hapfly ¢ JApYTHMH BHAAMH OTUHCJAEHHH B MeCTHHIT
GlomKeT, O6eCNEUHT peallH3alHio MPHHATOrO BAPHAHTA Pa3BHTHS.

Moxem npepioxKHTL TAKMe CHCTEMY PacyeToB NO OUeHKe mJaTexed

3a 3arp OKpyX # cpenst.

Cucrema pacuetroR C HCToJh30oBawveM OBM mosBoJsier ompefendTh mJaTe-
KU NMPOMBILLIEHHHX NPEANpHATHA 3a 3arpssHeHe' BO3AYyXa, BOAH H BHBO3 TBEp-
JBIX OTXOA0B C YYETOM HX KOJHYECTBA H TOKCHYHOCTH, a TAKKe C yYeTOM YCTa-
HOBJIEHHBIX TNPEeJbHO AOMYCTHMBIX HJH BPEMEHHO COMVIaCOBAHHHIX BHGDPOCOB H
npeiycMaTpPHBAEMBIX MepONPHATHH NO CHHXXSHMIO 3arpA3HEHHA  OKpYyXKalolled
CpeMlbL.

CHcTeMa BKaOyaeT B ce6fi H HEOOXOAHMBIA AJs DacueToB MJaTexel GaHk
JIAHHBX KO3(QQHIHEHTOB TOKCHYHOCTH BPEAHBIX BEIIECTB.

Cuctema nossosisier Gosee AH((epeHUHDPOLAHHO H Gojee OGLEKTHBHO MOA-
XOMHTb K OMpEeAeJeHHI0 NJaTekefl pa3NHYHHIMH NPOMBIUNECHHHIMH TpPeaNpHATH -
MH c 006s3aTelbHBIM 3(Q(HEKTOM CHHXKEHHS 3arps3HeHHs OKpymajomlefi cpeiw,
B TO Xe BpeMs CHcteMa no3Bonsier MectHeiM CoperaM Gosee IHOKo peryJanpo-
BaTh MJATEXH 33 3arpsi3HeHHe OKpYaiolleli CPenbl B 3aBHCHMOCTH OT NOTpe6-
HOCTH perHoHa.

CHerema MoerT GHITh HCNOJIB30BAHA NPOMBILLIEHHBIMH TPENPHATHAMHE, 06%b-
enuHeHnamu, mecrasiMy CoBeTaMH, a Tak»Ke KOHTpoaHpyiowumn cayx6amu Toc-
xomnpupoas B Muusapasa CCCP.

pome nepenaun paspaGOTAHHON cHCTEMbH BOSMOXMHO OKa3aHHe TeXHHYeCKOH
fOMOIIH B MPHBSA3KE €€ h KOHKPETHHIM YCAOBHAM peruOHa, B PACUIHPEHHH BO3-
MOJXKHOCTEH CHCTeMbl — ONnpelleieHHe nJaTeXeil 3a 3eMJIO, B HCNOJB30BaHuM HaH-
HOii CHCTeMb Ha pa3JHuHbX THNax IBM.

PaspaGoruuk — ordea Tepputopuarvuerx paGor TIIH  [Tpomcrpodinpoexr: ten.
242-02-67, 242-25-00

Oﬁgyaugamcn no adpecy: '

119827 Mockoa, Komcomoabckuii np-xr, 42; teneraiin 111518, ren. 242-51-87;
dupextop — Cudopun Baadusup Koxcranruwosus.






