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NMpepucnosue

YBaxaeMeulif yuTarenn, rnepen Bamu wmecrag kuaura cepud «bubrmoteka
KIMMaTexHukar, u3garnHasa komnanueit EBPOKIIUMAT. Bor yxe 11 nmer
EBPOKJIIMMAT ycueuirHo paGoTaer HA POCCHMCKOM DPbIHKE KIUMATHIEC-
KOro 0BOpYIOBaHUA M MO MPaBY CUMTACTCS KOMIMaHued No 1 B oTpaciu.
CeronHsa B KoMITaHuK TpyAUTCHA Ooiee 600 CIEUMATHCTOB, KOTOPBIM CXE/T-
HEBHO MPUXOIUTCH PELIATh BeCkMa Pa3HOOOPAa3HEle, [1019aC OYeHE HeCTaH-
JIAPTHBIE, IPOGECCUOHANBHEIC 3a0aYH.

B cdepy meqaresbHOCTH KOMIIAHHM BXOAMT IONHBIM UK IIPOCKTUPOBA-
HUS CUCTEM BEHTWISUMH U KOHAMIIMOHWPOBAHWSI BO3NvXA Ha 0aie coBpe-
MEHHOTO KJIHMAaTHYeCKOr0 000pYIOBaHUA U3BECTHRIX 3apyOeXHbiX U OTeYe-
CTBEHHBIX NTPOU3BOAUTENEH, OPravun3aIust NPAMbIX KOHTPAKTHBIX MOCTABOK
060pYA0BaAHUA Ha MOCKOBCKHE U PETHOHAIBLHLIE O0BEKTHL, IPOBEICHHUE MOH-
TaXHbIX ¥ MTYCKO-HAIANOYHBIX pabor, obecnedeHne rapaHTHHHOTO H cep-
BUCHOTO OOCHYXHUBaHUA YCTAHOBNEHHOrO 060pYIORAHMS.

CoTHM MOCKOBCKHMX H PETHOHANBHBIX [MAPTHEPOB COTPYIHHYAKT C KOM-
nanueit EBPOKITUMAT ua tepputopuu Poceun u crpan CHI. B comec-
THOH paboTe HaMU HAKOIUIEH OTPOMHBIA IPAKTHYECKHU OIMbBIT, HO 3aKOHH!
PHIHKA, PasBHUTHE OTPACTd U NPUMEHEHHE HOBBIX TEXHOAOrMH TpelyioT Mo-
CTOSTHHOTO TOBBLIIIEHUST KBANUGUKALIAN.

B oroif cBsa3u, Bot yxe Sonee 5-ti aAer komnanusg EBPOKITUMAT us-
IAeT YHUKANBHYIO cephito KHUT «bubnuorexa KiMMaTeXHUKa», TIE MyOIuKy-
et paboThi KaK OTeYeCTBeHHBIX, TAK B 3apyOekHbIX aBTOPOB.

Ceroanst koMmahus EBPOKITUMAT mpepnaraer BanieMmy BHUMaHUIO
KHUTY «CUCTEMBI BEHTWISIAN». 3T0 HOBOE MHGOPMALIMOHHO-CIIPABOYHOE
PYKOBO/ICTBO COACPXKUT OCHOBOIMONATAIONIME CBEACHUS O TIPOIECCaX BCHTHU-
JSIMA ¥ KOHIULIMOHMPOBAHYUS BO3AYXA B MOMEIICHUAX padiiuHoOro THUIa u
BKJIIOYaCT B ce0s TpeOOBaHWS M HOPMAaTWUBEL, IPUHATHIE B cTaHaapTax Erpo-
neickoro coobulecTsa.

Hanelochk, 4To KHHIY 110 JOCTOMHCTBY OIEHAT HE TOJBKO HBIHELHWE CIIe-
HMANHCTH-NPOEKTUPOBLIMKY, HO K OyIyliine NpohecCHOHANEI OTpaciu — CTy-
JIeHTHI M ACTIMPAHTEI CIIEIMAIMBHPOBAHHBIX YIeOHBIX 3aBENEHMH.

C ysaxcenuem,
F.JO. Toposoll,
Tenepanvroiii dupexmop
xomnanuu EBPOKJHMAT



Mpeaucnosue K pyccKomMy U3aaHvio

B kuHMUre HEMELKOro CIeyuanucTa aoleHTa AHHeTe BekKep NMpencTaBIeHO
yyebHoe TIocodue st AMIl, obyJaonmxes B y4eOHbIX 3aBeleHusX s no/-
TOTOBKHM M CHa4¥ KBUIM(HMKAIMOHHOTO ZK3aMeHa Ha 3BaHUE MAcTepa Wid
TEXHHMKA 110 Ipodeccun « MOHTAXHHUK W CTPOHTEAL OTOITHUTEIbHBIX CHCTEM»,
peencHHOU B MenepatuBroi Pecriybinke lNepmanus ¢ 1 anpens 1998 r.

[TocAenHee HOBOBBEAEHME B CTICLIMANM3AUUW CTPOUTENBHBIX KBamudu-
Kaluil BBI3BAHO- OOJBIIKMM COPOCOM HA TaKWX CIEIIHAIMCTOB B CBS3W CO
SHAYUTENBHLIM 00BLEMOM CTPOMTENLCTBE MHKEHEDHBIX CHCTEM OTOIUIEHWS,
BEHTHISILIMU ¥ KOHAWIITMOHUPOBAHHA BO3AYXa B COBPEMEHHBIX 3ORHMSIX, MX
3HAYMMOCTHIO B OOIIMX 3aTpaTax IIPY CTPOUTENBCTBE 32HKH, BO3POCIIMMHA
TpebOBAHUAMH K KOM(bOpPTY B 06uTaeMoif cpene nomeweHUi. Liens nosipae-
HMs 3TOHM KHMIM, co3jaBaeMo# npu nopzepxke [lenTpansHoro obnenuHe-
Hus cnenpanuctoB SHK (caHTexHHMXa, OTOIUIEHWe, KOHAWIHOHHPOBAHUE
BO3IYXa) U U3paTeabCTBa Vogel, 3aKkmoyaiack B TOM, YTOOBI HE TOJIbKO 1aTh
xopoLuee nocobue Asi NOATOTORKM CIEeHHAJIMCTOB, HO U co31aTh HH(OopMa-
1I4OHHO-CTIPAaBOYHOE PYKOBOACTBO JUisi IPAKTHYSCKOH pabotel. Knura co-
JEPKHT BECh KOMILIEKC CBeaeHUH, TpeOOBaHUI 1 HOPMATHBOB, IPHHSITHIX B
Cranggaprax esporciickoro coobiectsa 1 PPI, HeoOxoauMbix s pabor
110 pacyeTy U nogbopy OCHOBHOTO 060pYNOBaHUS CUCTEM BEHTHJISIIMH, BbI-
fopa ONTHMAILHBIX CXeM OPraHHU3aLMK BO3MYX000MeHa U TTOMOTAIOIHX TAaKKe
IIPM peau3alid MOHTAXA U HaNalKe CUCTEeM.

OreyecTBeHHbIC YUeOHUKH UM [10COOUST AJ1ST BY30B H TEXHUKYMOB COIEp-
KaT OOLUMPHEBIH POCCUWCKHI OIBIT M HAYYHbBIC JOCTHXKCHUS MO peau3aliuu
CUCTEM BCHTWISILIMM, METONAM WX pacyera U IpoektupoBaHus. OAHAKO B
CBSI3U C LIIMPOKHM BHEJIPEHHEM IPH CTPOUTENRCTRBE B Poccuiickoit Menepa-
UMK 33py6exHoro o6opyaoBaHusl BEHTUIALMOHBOM TEXHUKM, U3IOTaBIMBA-
€MOT0 B €BPONEHCKHMX CTPaHAX, U IDHHATHEM B IKCIUlyaTalMIo BEHTHNIAIN-
OHHBIX CHCTEM, 3aMPOCKTHPOBARHHBIX 10 CBPONMEHCKUM CTAaHAAPTAM, MOLYT
ObITh 1IOJE3HAI CBEIEHHUs W NAHHBIE 110 PACYETy, BLIGOPY M NPHMEHEHUIO
000pyIOBaHNS, IIPUBEACHHLIE B KHATE KOMIAKTHO, B TAOMM4HOM dhopme U ¢
WIoCTpauMsaMu. Taxkke Moje3eH OMbIT HOCTPOSHUS KHWIU TAKOYO YPOBHS,
€¢ KOMIUIEKTHOCTh, TAK KaK U paccMaTpHBaeMo#M CICHHMATH3aLMy H37a-
TenbCTBO Vogel npeanaraeT LENBIH A TAKOIO pona MOcoOuit (o aBTOMaTH-
K€, no cucTeMaM KOHAHIIHOHHPOBAHHS, CAHTEXHHKE U T.1.).

B xHure mpenctaBieHsl (H3MOTOrO-TMrHEHHMYECKHE OCHOBLI CO3jia-
HHS B BO3AYIIHOW cpefie BEHTHIUPYEMBIX U KOHJAUITMOHUPYEMBIX MOME-
LIEHUI KOM$OPTHBIX NapaMeTPOB MUKPOKIMMATA [UIA NIOACH, B HUX Ha-
XONAMUXCA; HOPMAaTUBHBIE 3HAYEHHs MapaMeTpoB Bo3nyxooOMeHa B
TIoMemeHunx; GurniecKne oCHOBEI HPOLIECCOR BEHTHIAIINA U KOHIHIIM-
OHMpOBAaHMs BO3AYXA; KAACCH(MUKAIMA CUCTEM BEHTUAALIMA H KOHIMIIN-
OHUpOBaHug posfyxa. [IpuBeneHbr cuMponbl M rpaduueckie 0603HaYE-
HUS 3EMENTOB, y3/10B H YCTPOIICTE, BXOTALIMX B CHCTEMEI 110 EBPONCHCKHM



@ [Ipeducaceue Kk pycckomy u3danuio

HOpMaM ¥ ctanaaptaM DIN, VDI. PaccMoTperibl cXxeMHEIE PEIEHUS BEH-
TUISLHHOHHBIX CHCTEM, CNOCOOBI pacueTa U noadopa UX OCHOBHEIX KOH-
CTPYKTUBHBIX arperaToB U yCTPOMCTB, DAEMEHTOB U Y3JOB CaMOiH CeTH
BO3AYyXOpacmpeaeneHusi, nogdopa BO3AYIIHBIX (PUABTPOB, BEHTHAATOPOB,
YCTPOMCTB pereHepaly Terjia, TenA00OMEHHUKOB-HaTpeBareIeil M Ox-
NATUTE/IeN W APYTHX DNAEMEHTOR M Y3JI0B; YIAEJIeHO BHUMaHHEe KOHCTPYK-
THBHbIM MEpaM II0 YMEHBIHEHUIO YPOBHs LIyMa B CHCTEMAX, IPHBEIEHBI
NPOTUBOMOXAPHEIC TPpeOOBaHUsI, PeThABIAEMBIE K CHCTEMAM 1 MaTepu-
allaM, ¥ OCHOBHBLIC PEKOMEHIAUMK 110 KX OCYIHECTBAEHKIO H NIPOTHBONIO-
KAPHOH 3a1UTe MPU 3KCIUIyaTauMy Ha OCHOBE OMbBITA HEMEIIKUX hUpM i
Crangapror ©Pl. bonnuioe BHUMAHUE V/ICICHO MTOCTPOCHHUID COBPEMEH -
HBIX CUCTEM BEHTUAAUMHU XKUNLIX AoMOB. KpaTKoe, KOMIICKCHOE TIpe-
CTaB/IEHUE OCHOBHGBIX CBENEHMI, HOPMATHBOB M MPAKTHYHBIX, PACYCTHO-
NPOEKTHHIX PeLIeHUH IT0 CUCTEMAaM BeHTH/ISILHMH ACA3eT HACTOSLUYIO KHUTY
NIPEKPACHLIM CIIPABOYHHUKOM JUIS CHEHMUATUCTOB HE TOABKO HA VDPOBHE
MacTtepa Wid TeXHHKa

OTMETHM, 4YTO OPH MCIIONL30BAHHHU JAHHOI'O CIIPABOYHOTO MOCOOHS UM~
TaTe/Ib BCTPETHTCA C APYTHUMM ODO3HAYCHHMAMH M TEPMHHAMM, YeM MpPHHS~
Thi€ B OTEUYESCTBEHHOMH MpPaKTUKE.

Tak, HArIpUMep, B KHUTE Bech NPAKTHUECKUIT MaTrepuan B ipuMepax pac-
YyeTa [1poreccoB 06paboTKM BO3MYXA MPHBONUTCS Ha OCHOBE A, X-AHAarpaMMbl
MoJuse, KOTOpasi B OTeUECTBEHHBIX NOCOOUAX M3BeCcTHA KaK (,d-auarpaMmma
PaMsuHa. 3zech 1 = 1 ecTb 3HTANBIMA, WIM TEIUIOCONEPXAHME BO3IyXa,
x = d — BnarocoaepxaHue Bosmyxa. KpoMme TOro, oTMETHM,YTO CUMBOBI U
rpacMuccKie 0003HAaUCHHS ArPEraToR M 3ACMCHTOR CUCTeM BCHTIUIIIMH i
KOHIUUMOHUPOBABMA, TIPUHsATHIE B cTadnaptax DIN 1946, ve npunste B
Poccuitckoit Degepayii, YTO BBI3OBET OTIPEAENEHHYIO PeaKLUHI0 Y YMTATEIA
M OPHUBEACT K HEOOXOMMOCTH € HUMH 1103HAKOMUTBCH. 3aMeTHM, HTO OTC-
gecrpensnie cransapth FOCT 21.602.2003 u 'OCT 2.785.70 »e crons non-
Hbi, KaK 370 uMeer Mecto B DIN1946.

B cBa3K ¢ oxugatomumMcs seryivieHueM Poccuiickoit Meaepanyu Bo BTO
OyOyT OCYIUECTBAATHCH MEpPOIPUSTUS MO0 YHUMUKAIWMK TeXHUUYECKUX 000-
3HAYEHHH TIPH COMpPOBOX/[IEHHWK TOPTOBBIX OIEPAlMif M TMPOBEAEHUM pas-
JAYHBIX YCAYL, B TOM YUCJIE U OCYUIECTBIEHWH MPOEKTOB, HA MMOBECTKE AHA
OVAYT CTOATH 3a1auy COMDKEHUS TEPMUHOIOTHH, 0D03HAYEHUIT U CAMBONM-
k. IToaroMy BeChbMa MOME3HO 03HAKOMHTELCS C TEMH CTAHIAPTHLIMH Tpebo-
BaHUSIMM W 0603HAYCHMSIMM, KOTODPBIE TIPEACTABNAEHBI B KHUNE M KOTODbIe
neitctBytoT B EBponeiickom Coobiiigctie.

Jra KHHra Moxer ObITb WCIIOJIB30BAHA B KadecrBe y4eOHOr0 mnocobus
JUBSL CTYAEHTOB cpefiHero npodeccrnoHansHoTo 0b6pazonaHus, o0yyatoumxcs
MO CHELMATEHOCTAM

1006 «TerutocHaOXeHUE M TCIUIOTEXHNYSCKOE 0O0PYIOBAHHKCY,

2902 «CrpouTeIbCTEO W IKCIUTYaTaliMd 37aHuil U WHXKEHEPHEBIX COOpY-
KEHUM» ,



IIpeducaosue k pycckomy U30aHu0

2913 «MoHTax, Hanagka ¥ SKCIUIyaTalUs 3JeKTpooDOPYIOBAHUS TIpO-
MBbIILUIEHHBIX ¥ I'PAXIAHCKMX 30aHUN»;

«CaHUTAPHO-TEXHUYECKHE YCTPOMCTRA, TEIUIOra30CHabXeHHWE U BEHTH-
NYUAS 3AaHU»,

Kuura Moxer OBITH 1ONE3HA M KaK WH(DOPMATUBHO-CIIPABOYHOE PYKO-
BOSCTBO CTYIEHTAM BY30B IO ciienuanbHocTsM: 2907 «TemwrorazocHabxkeHue
H BenTHAgIUS>, 653500, 550100 «Crpoutenscreos; 550900, 650800 «Temno-
SHCPreTHKa».

I.B. Pesnuxos



- OT aBTOpa

Hacrosimas xHura agpecoBaHa rpexie BCEro OYIYIIUM MacTepaM M TEXHH-
KaM B chepe coO3MaHMst CHCTEM OTOIUTICHMS, BCHTHIAUHMH M KOHAHLHOHHPO-
BaHUA BO3Ayxa. B xome 3apoxneHMs HOBBIX paboduX cCrelHansHOCTE OHa
CMOXET CTaTh TAKKE CBOCOOpA3HBEIM CBA3VIOLIMM 3BCHOM IUIS ITpodeccuit,
NEPEIIArHYBIMX CBOM TPAJUIUOHHBIE rPaHHIbLL.

3mect COmepKMTCS OCHOBONOAralmas HHQOPMALMsL XAcaTebHO CIie-
UHMAJIbHOM OTpaciid — BeHTWIILMOHHEIX cucTeM. Llenb ee — nate B pykKu
OyaylieMy CHenHalucTy CPEINCTBO Ul ONpelesieHnsd BAXHEHUIMX TeOpeTH-
YeCcKMX CBA3E MEXIY OTAebHBIMU NMapaMETpaMy CUCTEMBI H 10Ka3aTh BO3-
MOXHOCTH MX IIPAKTHYECKOro NMpUMeHEeHHS.

JladHoe W3maHue OTIMYACTCH KOMITAKTHHIM H3JIOXCHHUEM MaTepHala M
s OosiblIel HAISIMHOCTH CHAOXEGHO MHOIOYMCIIEHHBIMH HJLTIOCTPALAS-
MH. PaboTy ¢ KHUToH o6rerdaer Takxe Haaudue Henecoospas’to nogobpad-
HOM undopMalMM B TabiHYHOH opMe. B ompeneneHHbLIX MecTax NPHBO-
JIATCST TeOpeTHYECKHE BHIKJIANKHA, NOITONHEHHBIC KOHKPETHBIMA ITIPHMCPAMH.
JIA10TCS U CCHUTKHM Ha TEKYIIME 3aKOHOJATeNbHbIE HOPMBL U cTaHmapThl OPL.
B KOMMO3WLMK KHHATM [JEJIAeTCs YIIOp HA OCHOBHbiE (PU3UYECKHE 3aKOHbI
IPUMEHUTENBHO K BIIAXKHOMY BO3MIYXY, a TAKXKE Ha NIPUHIMIIL ONIpEeIS/IeHUs
NapaMeTPOB BEHTWISIIMOHHBIX CUCTEM M CUCTEM KOHIWIIMOHUPORAHUS BO3-
1yXa, KOTODPbIE OJIKHbBI PACCMATPUBATLCH B KAYECTBE MCXOMHDBIX XapaKTepy-
CTUK IIPH BO3BENEHHMM OTITHMaJBHBIX BO BCEX OTHOIUCHMSIX 3HEprochepera-
IOLHX CTPOUTCHALHBIX OOBEKTOB.

IIpexe ueM nepeiTH K pacCMOTPEHHIO COOCTBEHHO 000PYIOBaHMS, IIpEI-
araeTcs OH6CYAHMTL HEKOTOpPHIE CBA3AHHBIE C HHUM 6a30Bble acnekThl. Tak,
OITUCLIBAIOTCH CUCTEMEI, paboTalouue MO IPHALMUITY NPATOIHOH M BbITSIK-
HOI BEHTWIALMM, a TAKXE pa3Hble HCTIOJIHEHUS! CHCTEM BO3JIVIIHOILO OTO-
wieHud. Tlpu 5ToM 06s13aTEIbHO YKA3bIBAIOTCS BO3MOXHBIE CITOCOOBI pere-
Hepayuu Telula B HENsIX KOHOMHH 3HEepruu. CHUCTeMBI, cIOCOOHEIE
OCYHICCTBAATH KOHIMIAOHUPORAHHME BO3AYXa HE TOJBKO B OTAENBHBIX ITOME-
LIEHMSX, HO W BO BCEM 3AaHWH, NMOAPOOHO PACCMATPUBAIOICH B ClICUMANb-
HOM u3maHin «CHCTEMBI KOHIMIIHOHUPOBAaHUS BO3HyXa».

HacTrosiag kyura sagyMaHa KaK ClIpaBOYH¥MK W CBOETO poa IMyTeBOLM-
Telb /IS CeHHaIbHBIX yIeOHBIX 3aBeleHHA M MOXeT pacCMATpHBAThCS B
KayecTBEe BBEIEHUS B CTOJb MEPCIIEKTHBHYIO OTPAciib, KAKOBOM MpeNCTaBiId-
eTCd BEHTWIALMOHHAS TeXHWKa, 4710, 0e3ycnoBHO, OyjaeT CriocobCTBOBATH
YCTAaHOBJIEHHIO HEOOXOMHMEIX CBS3ed MexXIy TeOpHEH H ITPAKTHKOMH.

Mapkiaeebepe,
Anemme bexxep



rNABA 1
BBEOEHUE

TpeboBaHUe MAaKCHMalbHOM SKOHOMUMU SHEPIHH OQHIIMATHHO 3aKPEIUICHO
B [locTAaHORICHUH IO TEMIOBOW 3alLUTe 30aHui, pa3paboTaHHOM Ha OCHOBE
peiicTByiolero 3akoHa 00 YKOHOMHH SHepru, a TAKKe B H3BecTHoM Dene-
paJBHOM 3aKOHE O BO3AYIUHBIX BbIOpocax. C y4eToM 3TOro tpeboBanus 10J-
KBl MIPOSKTHPOBATECA ¥ CO31aBaThCA BCE CHCTEMBI MEDKCHEPHOIO 000pYI0-
paHusa 3gaHuii. Ha $oHE HMOBHIICHHOIO BHHUMAHHUA K TEMJIOU30ISAUUHN
BO3BOMMMEBIX OOBEKTOB BCe GoNblilee 3HAYCHHe MPUOOPETAST TEXHHKA BEH-
THJISANHMH W KOHAWMWOHHUPOBAHMUA BO3J1yXa, nopexnie BCETO BO BHOBbH CTPOsA-
MXCH 30AHUSX. BTH CHUCTeMbI 00s3aHBI B NMOJHOM MEpe COOTBETCTBOBATH
YPOBHIO TEXHHKH.

B TO BpeMs Kak OOBIMHBIC OTOIHTENbHBIE YCTAHOBKH OGYCIORITMBAIOT
JIULIb TEIUTOBOM PEXHUM 30AHMS, CACTEMbI KOHAUMLIMOHHPOBAHHS BO3AYXa CITO-
COOHBI BBITIOIHATEL GoJice HIMPOKUC CIiCHHATBbHLIC 3a1aUd 10 KauyeCTBY BO3-
[yXa NOMENLEHHH, OKa3biBas BIMSHME HE TOJABKO Ha €ro teMIlieparypy, HO
TAKXKe HA BIAXHOCTb M YUCTOTY. TeM caMbiM, 6e3yCIOBHO, BHOCHTCS CyLLE-
CTBEHHBIH BKJIAJ B [€10 COXPAHCHUS 310POBbA M PabOTOCIIOCOOHOCTH Yello-
BeKa, MpUYeM OJHOBPEMEHHO NOCTUIAeTCS U APYroH IMONOXUTeNbHbIE 3¢-
(eKT, a UMEHHO penraeTca npobaeMa 3allliThl 30aHHHA OT CKOIUICHHI RiIaTu
B CTCHHbLIX KOHCprKLl[/lHX U Ha CaMHX CTE€HaxX U 3aMETHO [MOBBILACTCA 3BY-
KOU30JISLMA cTPpocHMH.

ITo coobpaxeHuAM T'HTHEHEl U C YUSTOM pAaa (PH3HYSCKHUX ACTICKTOB U3
00NaCTH CTPOMTEALHOTO JIeNia HEOOXOMHMO B 0043aTe/IbHOM MOPSIIKE OTBO-
IHUTHh U3 TOMEINeHH BO3AYX, NTPONMUTAHHBIM BJIArOA M coaepXaniMii Bpemd-
HbIE€ BENISCTBA H 3aITaXH.

Pewenue mexnuveckux npooiem eeHmuinuuu

st pewieHus cBA3aHHBIX ¢ BEHTHAAIMEH TeXHUYECKHX MPobJieM cylle-
CTBYET — KaK ¥ BO BCEX MPOUYUX chepaXx — MHOXKESCTBO Pa3HBIX BOZMOXHO-
creit. Tlpu aToM, BLIOUpasi TY WM UHYIO YCTAHOBKY, TIPUXONUTCSA YUUTHI-
BaTh 0COOBIE rPAHMYHEIC YCIOBHA, OTHOCAHECA K JAHHOMY 3TAHHIO WU
noMeleHnio, ubo TONLKO pellicHME MPUMEHUTENIBEHO K KOHKPETHOW MPO-
GreMe pacT HCKOMBII pe3yjibTaT — SKOHOMHYHBIA, SKOJOIMYECKH YHUC-
ThIi, 3HeprocHeperamouMii cnocod crponTenseTBa. [103TOMY Bce MHXe-
HEPHBbIE KOMMYHUKAllMH, CUCTEMBl ODODPYJOBAHMSA 3JaHMH, U TEXHHKA
KOHAMIMOHUpPOBAHHUS BO3llyXa B YACTHOCTH, HEMPEMEHHO JOJIXKHKI pac-
CMAaTpUBATLCH B TCCHOH CBSA3H ¢ apXHTEKTYPHO-CTPOUTEIBHBIMY PeLUeHH -
AMH CTposiierocs oonekra.



li1aea 1 Beedenue

Cmadus npoexmustx pabom

TpebosaHre OTHOCWTENLHO ITOAYYCHHHA MAKCHMAIBHO BOIMOXKHON 9KOHO-
MUM OHEPI'M MPENTIONiaraeT, YTO MOCHeIHHE JOCTHXKEHHUS HAyKu B 3TOH
06s1acTH OyIYT HEMPEMEHHO YUMTBLIBATLCA YKE Ha CTAIHM [POEKTUPOBAHUHA
COOTBETCTBYIOLIETO OGOpyNoBaHKSA B cMbIcjie BEHTWISILMOHHOM TeXHUKH 3TO
KAaCaeTCsl, B YACTHOCTH, CHCTEeM KOHTPONHPYCMOH BCHTHIAIIMMA TOMCIICHHAN
W, CJICAOBATCIBHO, BO3MOXHOIO UCIOJBL3IOBAHMSA YCTPOHCTB pereHepalu
TeILIa, [UIaHKUPYEeMbIX ITPH BO3BEICHWH HOBBIX COODYXKEHUH M KATTHTAILHOM
PEMOHTE CTapbiX 3JaHWH



FMABA 2

MUKPOKJTUMAT
B MOMELLEHNN
N TENNOBON KOM®POPT

3azaueil BEHTWISIIAOHHOH TEXHHKU U CHCTEM KOHIUIIMOHHUPOBAHUS BO3IY-
xXa sBisieTcs 3a00Ta O XOpoleM CAMOYYBCTBUM Y€JI0OBEKA B 3aKPLIThIX TTOME-
LIEHUSIX, YTO HECOMHEHHO CITOCOOCTBYET COXPAHEHHIO €ro 310POBbS M BbI-
CcOKOM paboTOCTIOCODHOCTH HA JUTMTEIILHOE BpeMs

1100 mukxpoxaumamom nonumaemcs ¢ danHom cayuae RocmoanHoe nood-
deprcanue onpedeseHo0 COCROARUS 8030VXa 6 NOMeUleHUU, XdapaKme-
DUBYEMO20, HARPUMED, e20 MeMNepamypol, éAaXCHOCMbIO U YUCMOMOL

B uensx noayyeHus B [IOMELLEHUH BO3NyXa TpebdyeMOro KayecTsa Heob-
XOIIMMO MMETh YETKOC MPE/CTABICHHE O BITUSHHU [POLECCa KOHTHUMOHH-
POBaHUA Ha 3MOPOBBC UCTOBCKA H, HE B MOCJICAHIOK 0UCpEeb, O B3aUMOAeH -
CTBHK YEJIOBEKA C OKPYXKAKONICH Cpeloi

2.1. PnanonornyecKkue acnekTbi

It GesynpeuHoro (PyHKUHOHMPOBAHUSI BHYTPEHHUX OPraHOB YeI0BeKa €r0
TEJI0 BCETAA AOLKHO MMETh TeMueparypy ropsaxa 37°C

Tennosoe PaeHoeecue meaa

Tlockoneky o6MeH BelECTB B YeTOBEIECKOM OPraHHM3Me COTIPOBOXAAETCS
NIOCTOSIHHBIM BhIAEJICHUEM TeTlIa, YEJIOBEK BIHYXKIECH — B LIJSAX MO/IepXa-
Hust TpebyeMOid TeMIIepaTyphl CBOETO TeJla — HEMPEPhIBHO OTBOAUTb 3TO TETUIO
BO BHENIHIOW cpeny (OKpyxaloinuii Bo3ayx) TeruioBoe B3auMOueHCcTBUE Ye-
JIOBEKA ¢ OKPYXaAIOUICH ero cpefoi UMEHYIOT TEIUIOBLIM, HJIM TEMMepaTyp-
HbIM, paBHOBECHEM Tena

IIpu 310M 0CcOBOE 3HAYEHUE NPHAAETCSA OCYIIECTRIAEMOMY YEPEs MOBEP-
XHOCTb T€MA cHOcOBY QuU3U1eckoeo pecyAuposaHUs memMnepamypsbl, WM HApyX-
HOW TerutooTnaue TTpuBeneHHbLi ganee 0630p NOKA3biBAET, KAKUM 0Opa3oM

HEJIOBEKY y/1aeTCs OTAABATE CROE TEIUIO B OKPYXAIOIIYIO Cpeny ;



Thasa 2 Muxpokaumam ¢ nomewenuu u meniogoti Komgopm

Cocolisr docmuxcenus mennosozo pashogecus
Mexcdy Hedogexom u oxpyxcarouell cpedoif

Koneexuyus Hcenapenue

— HarpuMep, MyTeM OTBONA TEIUIA C — HaNpUMep, BOJBI C [IOBEPXHOC-
MOBEPXHOCTH TeJIa TH KOXHK
B OKPYXKAIOHIKA BO3IyX' Mbixarue

Tennonpogodrocms — HanpHMep, TIPU BbIIOXE

— HApYMep, Yepe3 oNexILy BONITHOTO [1apa’

Tennogoe usnvucnue
— HamnpyviMep, C TIOB¢PXHOCTH TeNA HA
OKPVXalOI[Ue TTOBCPXHOCTH

= 4BHOE (OLIYTHMOE) TEILUIO CYXOH 4ac- +  cKpbIToe (TerTo BOASHOro
TH BIAXHOIO Bo3nyxa Q napay Q

O6mas terwmoorzaya @ = Q@+ O,

Kakoe kosuuecTso Terwiopoi sHepruu Q. (ABHO) M, COOTBETCTBEHHO,
Q@ (CKpBITOH) MOXeT GbITh OTAAHO, 3aBUCHT TIPEUMYHICCTBEHHO OT TeMIie-
paTypbl OKPYKAIOLIEIO BO3AYyXa ¥ B NMOMEIIEHHH W CMenenu aKmiueHocmu
(du3HYeCcKOil HArpy3Kky yesoseka) (cM. Tabi. 2.1).

Tabmma 2.1. 3apucuMOCTL OTHAYM HEIOBEKOM TeINla M BOASHOTO Mapa oT
TeMIIepaTyphkl OKpyXaltolieil cpeasl [5]

TemnepaTypa Bo2ayxa °C 18 20 22 23 24 25 26

otcytcteve @ (fsHoe Tenno) Br 100 85 90 8 75 75 70
AKTUBHOR Q , (ckphiToe Tenno) Br 25 25 30 35 40 40 45
bU3MYECKOR Qm {obwan TennooToasa) Br 125 120 120 120 115 115 115
neatensHocT OTBOA BOASHOMO Napa m, r/4ac 35 35 40 50 60 60 65
cpeprerkenas Q. (00waq tTennootpava) Bt 270 270 270 270 270 270 270
paborta Q ., {"8HOe Tenno) Br 155 140 126 115 110 105 95

YeM HHXKE CTAHOBHTCA TeMIlepatypa OKPYXKAOlIei cpennl (3uMOH), TeM
BollLe OyiaeT ABHAA (olyTHMasi) TerulooTnada Teda. Yenosex, He3ycloBHO,
3aMep3 6ul, eC/IM 6Bl COOTBETCTBYIONICH ONEXIOH He 3andiian cedsa oT ype-
MEpHOH TMOTEpH Tellna

! B ofILeM ciryuac BTOKHBIA BO3AYX, OKPYXKAIOI(HA YeJI0BEKd, B CHCTEMAX BEHTHIISA-
HUH HCITOJB3YETCA MPH aTMOCHEPHOM WIIH OTM3KOM K HEMY NaBJCHWM, YTO O3B0~
€T ¢ JOCTATOYHOH TOYHOCTBIO PACCMATPHMBATE €10 KAK CMECh McalibHBIX Ta308, COCTO-
SHIYI0 M3 CYXOro BO3AyXa (C B) M BOAsHBIX napos (1) — Ilpum ped



2.2 Komghopmuocms u erusiowgue Gaxmopsi

Ipu BBICOKKX TeMIlepaTypax BO3AyxXa (JeTOM) Heu3GeXHO BO3pac-
TaeT CKpbiTasl (BiaXHasg) TelNoOTHAYa, TAK YTO obiilce KOAUYECTBA OT-
BOAMMOIO Yepe3 HOBepXHOCTh TeId TeIJla OCTAeTCH IMPUMEPHO OdUHa-
KOBBIM.

TIpu Tsokenoit dusuueckoil pabore ueioBeKa MHOIMOKPATHO BO3pacTa-
€T ero TeIUIOOTAAYA B OKpyXalomylo cpeny (cM Tabn. 2.2). UMenHo mo-
9TOMY B paboymx MOMEUICHUSIX ¢ BLICOKON 3aTpaToil ¢ M3MYECKOil 3Hep-
I'HH TeMIEPaTypa MOXET OBITh HUXKE, YEM, HATIPUMEp, B 3aJaX OXUAaHHUA,
TIPUEMHBIX B TIpOY.

Tabauna 2.2, 3aBUCHMOCTE TEIIOOTAAYH OT aKTHBHOCTH YenoBeka [5]

Bua pestensHOCTH Crenenb axtusHocT OBWwas tennootaasa
no AMH 1946, 4 2 006“ =~ BT

CocTosHUE NoKoa I 80

Cwuas, B paccnabneHHOM COCTOSHUK 100

Cros, 8 paccnabneHHoM COCTOAHUU 125

JNerkas paGota cuana (B KaHUBNSpUKW, oMa,

B WwKone, 8 nabopartopuu) 125

nerkas pabota GTos (Y YEPTEXHON AOGKM, 145 !
xoabHa No MarasuHam, HeCNoXHoe NPouasoacTsa) U 170

ymepeHHas duandeckan Harpyska {pabota no gomy, il 200

€343 Ha MalluHe)

Tsokenas ¢puanyeckas paborta v 300

(Bonbluan MexaHW4eCKan Harpyska)

2.2. KombopTHOCTb
n Bausowme paKkTopbl

Komdopmuocm

OG6iacTs BHEMHUX, NOJIAIOLMXCA A3MEPSHUIO ITAPAMETPOB COCTOSTHUS
BO31yXa, TAKHX KaK €ro TeMmIlicpaTypa, BJIaXHOCTbh H CKOPOCTb [ BMXKeE-
HUS, NIPU KOTOPBIX YEJIOBEK YYyBCTBYET cehsa 0coDEHHO XOpOo, HA3biBa-
10T 30HOU KoMdopTHOCTH. U Bece Xxe TouHo 0603HAUYATL 3TOT AHATTA30H
BO BCeX rnoapoOHOCTIX H4a OCHOBE 3THX MapaMeTPOB HEBO3MOXHO, TIO-
CKOJIBKY, KPOME IIpPOYEIo, HEOOXOAMMO IIPHHUMATE BO BHUMAHHME U 10-
CTATOYHO BOABLIOE HMCIO APYTHX (PAKTOPOB, HATPUMEDP KATECTBO OJCXK-
Abl, COCTOAHHC 3[N0PORBS, BO3PACT YCIOBEKA, TCMIICPATYDY OrPaXIAILIMX
TIOMELICHUE NOBEPXHOCTEH, YPOBEHD IIyMa, HAJIMYUE 3allaX0OB U 3arps3-
HAIOUWIKX BO3AyX NpuMeceid (puc 2.1).



Thaea 2 Muxpoxaumam ¢ nomMeweHUU U meniogou Komgopm

TEMNOBKA NEAGMETOL / npoune Bansoume GaKTopu
COCTOAHUS BO3AYXA
TeMneparypa so3ayxa M 4 YACTOTA BO3BYXE
B MOMELLEHUU LY Mbt
BRAXHOCTL BO3AYXA ocBelleH1e
CXOPOCTS RBUXEHUS BO3LYXa 3anaxn
TEMNEPAaTypa NOBEPXHOCTEH, BUL ABATENLHOCTH ;
Orpaxfaliuux NoMeLieqve Onexnaa u ap
£0MGopTHOCTE
MUKPOKAMMATA
NOMeWEHns

Prc. 2.1. @akropsl, BidsionHe Ha KOMMOPTHOCTE MOMENEHUR

2.2.1. Tenaoevie napamempot - g
Temnepamypa eosdyxa nomeuwenus ¥,

Kaxk yke YIIOMHHAIOCH, TEMITEPATYpa BO3ayXa B [IOMelLECHHH MIPacT pelua-
I01IYIO POMib B Jelle 0DIIeH OTAaYM Tellia YedoBeKa OKpYXAIollel cpeae

Ha puc 2 2 npeacrapneHH! COOTBCTCTBYIOUIMC TEMIIepaTypHbIC JaHHbIC,
a MMEHHO B BHAE CpeAHEro 3HAYeHWs, Te He Ha ypoBHe abCcOliOTHBIX
BEAVYUH

3uMON MO TIPHYHHE UCOIL3OBAHMA BONCE TEMNOH OleX bl BCAUYHHA ¥,
MOXET YCTAHABIMRATLCS HHXKE, YeM JIETOM ITOT iakT HAXONUT CBOE OTpa-
XKEeHHe ¥ B BBIOOpE cTanaapTHOH (BHYTPCHHEH) TEMICPATYPL! MOMCLICHMUSL B
CBSI3H C OTIpejcNieHneM HOpM pacxona Teria cormacHo JIMH 4701
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TeMnepaTypa BO3IyXa NOMELLIEHHs

Puc. 2.2. /lvanasoH JONYCTHMBIX TEMIeparyp Bo3dyxa noMclueHus no JWMH
1946, 4 2, B 3aBUCHMOCTU OT HAPYXHOil TeMrieparypsl 3,

— crenedn aktusHocT | M I,

— OfeXAa W3 paspsaa JerkoH N0 CpeAHETeNI0MH



2.2, Komghopmuocme u eausrowue gaxmopet I\\)

Temnepamypa 6o3dyxa nomewerus
KaK Qynxyus desmeisHocmu ueiogexa

Taxxe U Nipu Tsikenoit dhM3MUEcKoi paboTe TeMileparypa BoO3AyXa B Mome-
UIeHHM [0DKHA ObITh COOTBETCTBEHHO HMXe. B 3aBucHMMOCTH OT BMIA ges-
TelIbHOCTH YenoBeKa OHa MOXeT coctasnaTh o7 10 no 18°C.

Baaxcrocms 6030yxa nomewenus
Pexomendyeman omrocumebuan 61a#crocmy o,

HacTe cBOero Teria B Buie TENAoTH napoobpasosanus O (ckpbiToe Tem-
JIO) JUIOAM BCEra OTAAIT B OKpYKalowiyio aTMoctepy. Ho 510 Takxe 03Ha-
YAET, YTO HAXOOSIIMICA B NOMENeHH BO3MYX NOKeH o0sanaTh nonoma-
JOLIEH CTIOCODHOCTHIO 1O OTHOLIEHWIO K BLLICTSCMOMY YeJI0BEKOM BOISTHOMY
napy. C yvyeroM BBIILIECKA3aHHOIO PEKOMEHIYEMAS OTHOCHMTENbHAs BIaX-
HOCTb BO3yxa ¢, (OPHEHTUPOBOYHOE 3HAYEHWE) NODKHA BBITh B ANAIIA30HE
or 40 no 60% (puc. 2.3).
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Inasa 2. Muxpoxaumam e nomewenuu u menioeoiu komgopm

€
HTaK, BIaXHOCTb BO3AyXa B MOMEINEHHH OOYCIOBNHMBAeICS HE TOJNBKO
CaMUM 4eJIOBEKOM M €ro XH3HedesTeAbHOCThIO. B KMaum@ax Moryr OuiTh M
MHBIe UCTOYHUKHU BJIATH, HAIpUMEp BOASHOM nap, MPOHHKAIOILMA M3 BaH-
HOM ¥ KyxHH (cM. Tabn. 2.3).

Tabmunza 2.3. Brarooriaud B XWX noMeurcHusx {31

lopuioyHeie pacTeHua 7-15 r/uac

DuKYC CpefHero pamepa 10-20 r/mac

Cyuka 6enbst, 6apa6an 4,5 kr ¢ ueHTpudyroit  50-100 r/4ac 4

BanHan komHata npumepto 1100 r 2a 1 kynaHue

Ayutesas kabuua npumepHo 1700 r 3a 1 kynaHune L

Brioaa BLCTPOro NPUIOTOBREHUS 400-500 r/yac Bapku

Bnioaa AnMTensHOro NPpUroToBNeHUS 450-900 r/uac sapkn

MocyaomoedHaa malivHa okono 200 r 3a 1 NPoOUECE MbITLS

CrupansHan Mawmda 200-350 r 3a 1 cTMpKy ¥

Yenosex i

- BO BpeMmsl GHa 40-50 r/uac .

- Npy BLINOAHEHUU paboTH NO AOMY okono 90 r/yac ?
NPU HANPSXEHHON OeaTensHOCTU okono 175 r/4ac

Cropocme deudcenus eosdyxa v
Heuxcenue 6o3dyxa 8 nomeuenunx

CKOpoCTh MOTOXA BO3/yXa B 3aKpbITHX IMOMEIHEHUIX OKA3LIBAECT CTOAb
MOUIHOEe BAWSHUE HA caMOYYBCTBWE HeNoBeKa, YTo 3TOT (akTop ¢aBa JU
MOXHO NepPeoIeHUTh. B CBS3H ¢ BeHTHWISUMOBHEIMHA YCTAHOBKAMH U CH-
¢TeMaMu KOHIMLUMOHHPOBAHUSA CKBO3HSKH, BBI3LIBAEMBIE CIHUILKOM XO-
JIOMHBIM WM depecyyp OBICTPO NOJABaCMBIM BO3JYXOM, OCTAIOTCS Hau-
6oree yacToi MPAUYMHON HEJOBOJIBCTBA paboTol Takoro o6OpYINOBAHUA.
TloaroMy npu HOpManbHBIX TemmepaTtypax (20...22°C) B xauecTBe golIy-
CTUMOI CKOPOCTM JABHAXCHMS BO3AYXQ B NOMEHICHMH YKA3biBAeTCs BeJI-
quHa npuMepHo 0,1 go 0,2 m/c (puc. 2.4). BoiGop cKOpocTH BO3AYX4 B
30H¢ NpeObIBaHHA atoxei (06MTaeMoil cpejiie MoMelleHHH) 3aBUCHUT TakK-
Xe W OT Ha3Ha4YCHUS TOT'O WIH HHOTO ToMeleHH . Tak, B cpelie ¢ BHICO-
KOW aKTHBHOCTBIO paboTalommx TaM J0jiei nonyckaercad 60jiee¢ HHTEH-
CMBHOC ABUXCHHE BO3IyXa.

[IpuBeneHHbIE 3HAYEHUA CIPABENIIMBLI A CTEMEHM AKTUBHOCTH |
(Tabs. 2.2) 4 TEIUIOBOTO COMpPOTHBICHHS OAeXabl mopsiaka 0,12 m? K/Bt.
Ipu Oosiec BLICOKMX CTEIEHSIX AKTHBHOCTH M IMOBBIUEHHBIX TEIUIOBBIX
COMPOTUBIECHHAX TIPEAETIbHbIE KPUBbIc MOTYT ObITH B3ATHI, HAIpUMED, M3
HopM VDI (Coio3 HeMenxux nHxeHepon) 2083, 1. 5 (moka B IPOEKTE).
XapaxrtepucTuka LA cTenieHA TypOynerTHocT 40% nelCTBHTEIbHA TaK-
XKe u s yposus >40%.
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Puc. 2.4, a) CkopocTts Bo3uyxa Kak (DyHKLMA TEMIEPaTyphl BO3AyXa B [IOMe-
HIEHNK f; ¥ TEMITEPATYPEl OFPaXIaloinX moBepxHocted £ {3],
6) epenusas CKOpPOCTE BO3MyXa B 3aBMCHMOCTH OT TEMIIEPATYDPSI BO3AyXa MOME-
HWICHMA W cTelleHH TypOyleHTHOCTH [4]
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2.2.2. Ipouue
3Ha4UMble XapaKmepucmuxu

Yucmoma eozdyxa

TIbinp, BpeaHbie BelllecTBA UM 3aMaxy B BO3AyXe TIOMELHEHMSI HE TONLKO He-
MIPHAATHBI, HO U MOTYT GBITH OMACHBI [UTsl 3J0POBbS YETOBEKA, MOITOMY HX
HEOOXOIUMO YIATATE U3 BO3AYXa DTO YIAETCS OCYILECTBIATH C MOMOIIBIO
TIOOXOASIIMX (DIJILTPOB MJIM, COOTBETCTBEHHO, (DMIABTPOBATBHBIX CUCTEM, 2
TaKKe Ha OCHOBE OIPeJeNIeHHOro BO3AYX000OMeEHa, TIPH KOTOPOM 3arpsi3HeH-
HBIH BO3AYX A((HEKTHBHO 3aMEHACTCA CBEXUM

Hlymor

Mepbt mexnuneckoeo xapaxmepa

3BYKM onpeaeneHHOH MHTEHCHMBHOCTH M JAMTENHHOCTH CHOCOOHB! HE Mpo-
CTO OKa3pIBaThb pasapaxaoiliee AeHCTBME, HO B HEKOTOPBIX CAy4asx CTAHO-
BATCA JaXe MPUYMHON yxynureHHs cmyxa LLyMEl MoryT BosmeHCTROBAThL Ha
NOMEIlieHHEe CHapyxXu Mad u3HyTpu Llym cO cTOpPOHBI BeHTHISITMOHHBIX
YCTAHOBOK W CMCTEM KOHIMUMOHWPOBAHMs BO34yXa B CBOCH XapaKTepUCTU-
Ke OrpaHuveH, KpoMe mipouero, HopmaMmu JAMH 1946, u 5, nubo pernaMeH-
tauusmu VDI 2081 Tlpu npepsliieHUN JOTYCTUMOrO YPORHS IHyMa MPUX0-
JUTCSl B LEJSIX €10 CHUXXEHMS CPOYHO IIPUHMMAThL COOTBETCTBYIONIME MEPbL
TeXHUUYECKOr0 XxapaxTepa (HampuMep, YCTAHABIUBAThL LUYMOTNYIIMTENH)
O6wMe cBEICHUS KACATCBHO 3BYKOU3OMSITMK BHICOTHBIX JOMOB COmepXaT-
cs B HopMmax JIHMH 4109 B y 5 oTux HOpM IIpMBeleHbl Npeaeabible 3HaYe
HMA YPOBHsI 3ByKOBoTO gaBineHus (¥3/1) B cBA3M ¢ 1IyMaMH, BEI3bIBAEMBIMH
TeMH M/TM MHBIMHA YCTPOHCTBAMH U 3JEMEHTAMM TEXHUUECKOTO OCHALICHHS
3MaHui

Oceewenue

OcBeuieHue, ocobeHHO OCBEIEHHOCTE MecT paboThl, ABIAETCS UPe3BBI-
YAHHO BaXHBIM (DAKTOPOM COXpanieHUst Xopoliero 3peHusi ITpu 3ToM oco-
0oe BHMMaHHE ClenyeT YaeldaTh MPasMILHOMY BHIOODY iiBeTa ¥ SPKOCTH
OCBEIICHUS

IIpouue napamempot, onpedersioniue KoM@opmuocme

Cpean apyrux (bakropoB, TaK MM HHAYe BIMSIOUMX HA KOMOPTHOCTH,
MOKHO Ha3BaTb TAKXKE aTMOCHEPHOE IEKTPUUCCTBO U CEA3AHHYIO C HUM HOHL-
3ayuio go3dyxa, NBeTOBOE OGOPMICHHE TIOMEINEHMUI, apXUTEKTYPY MHTEphe-
pa M MHOTOC Ipyroc
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DOUNINYECKUE

OCHOBb!
KOHAWUMOHWUPOBAHNA
BO34YXA

Jadauu cucmemst KOHOULUOHUPOSAHUA 6030YXA

Kaxk YXC rOBOPUAJIOCH B INnpeabpiayumem [)EBILGJTC, eI Q)YHKIIHOHI/IDOBE!HHH
CHCTEMB! KOHAMITUOHMPOBAHUS BOBAYXA SIRASCTCS NMOCTOSHHOE MOAIepXKa-
HHE Ha NPOTSLKCHUM BCEro Tofa KeTagMOro COCTOSIHUST BO3AYXa B MOMELIE-
HuM TexHMueckas peaiM3alys 3TOM 3adaud BO3IMOXHA JIMIIL HA OCHOBE
UCTIONb30BAHKA CHCTEMBI, CIIOCODHOI Tak oBGpaboTaTk BO3AYX B ITOMEIIE-
HUM, YTOObI OH B TMOJHOM Mepe OTBevas TpeOOBaHMAM, TIPEIbSIBIACMBIM K
KA4eCTBY MUKPOKIMMATa

ObpaGomxa eo3dyxa no nPuUHKUNY KOROUYUOHUPOSAHUA

TMoproroeka u 06paGoTKa BO3LYXA B CHCTEME KOHIMLIMOHHPORAHUA OCYILC-
CTBJIAETCS IPEeUMYILECTBEHHO B IBYX BapHaHTaX

*  C M3MEHEHMEM TEIUIOBBIX XapakTePUCTUK U
* 0e3 U3MEHEHUS TAKOBLIX

HM3MeHeHusT TETUTOBBIX XapaKTePUCTHK KAcalTcsa B chepe BCHTHIAITHOH-
HOM TEXHHKH BCEX U3MEPASMbIX DU3HYECKUX BETUUKH, TIOABEPXKCHHBIX BIH-
AHAKD TEMIEPATYPbI, KdK TO BIdXHOCTH, ILTOTHOCTH, YASJIBHOTO oﬁxema,
COAEPKAHHA DHECPTHH

Tenaoeoe Konduuuonuposanue 6030yxa

Ecnm B cucteMe KOHAMUMOHHPOBAHUSA TIPOLECC BOBLYXOMIOATOTOBKH OCY-
HIECTBIACTCS ¢ U3MEHEHUEM TEMIIEPATYPhl, TO TAKHUE CUCTeMbl 0603HaYa-
101ca B crangapTe JIAH 1946, u 1, kax yemanoeku ¢ meniogeim KoOHOUKLO-
HUpoeanuem 6030yxa, €Cld X¢ JAHHBIC CHUCTEMBL HE 00OM3aNAI0T TAKHMH
GYHKUMAMMU, TO MX HA3BIBAIOT YCManosKkamu Gez meniosoeo KOHOUYUOHUPO-
6aHys 8030yxa XOTS B NMOCHEAHEM CJIydYae, eCTECTBEHHO, HE UCKITIOYAeTCs]
Hanuuue QuibTpaldy Bosayxa'



@ fhasa 3. Duauueckue ocnoesi KOHOUUUOHLpPOEaKUA 6030yXa

IMoaroToska ¥ 06paboTKA MIPUTOYHOIO BO31YXa JOCTHTAETCH B KOHCTPYK-
IMOHHBIX arperatax v 3/IeMeHTax CHCTeMbl KOHIMUMOHUpoBaHud (puc. 3.1).
HoHsTh, KAKKE M3MEHEHHS COCTOSHUSA IIPH 3TOM TPCTePIICBAET BO3AYX, MOX-
HO JIMUIb MIPH 3HaHWUH 0COOCHHOCTEH 110BEACHUs BIAXKHOTO BO3OYXA B CIy-
4ac ONPCHCTeHHBIX WIMEHCHHMIA €70 COCTOSHUS.

3.1. NMapameTpbl COCTOAHNS
BNAXKHOro Bo3ayxa

BraxHeiid Bozayx, Kak eTo oripeelisieT JaHHOe TIOHSTHE, TIPEACTARANSET Co-
0oli ra30mapoBy0 CMECh M3 T2K Ha3bIBAEMOM CYXOH 4acTH BO3OyXa, COCTOs-
WICH M3 Ta30B (KUACIOpOOa, a30Ta | T.J1.), U APYIOii COCTABIAIOIEH — BONs-
Horo mapa (H,0,).

Bozdyx xax zazonaposan cmecs

B TO BpeMS KaK CyXHMe Ta3hl B BO3AYXE CBOS arperaTHOe COCTOSHME (TPH 3d/1aH-
HBIX YCIOBUSX (IaBNeHuUe p, Temrieparypa T) H3MeHATh He MOIYT, BTOPOii KOM-
[IOHEHT CMECH ~— BOAAHOM T1ap — CIIOCO0EH [PH TEX Xe YCIOBHUAX KOHIEHCHPO-~
BaTh WIH [TOIJIOLLATL HAXOMSIIIYIOCA B XUIKOM COCTOAHWU Boy (T.€. BOMPaTh B
cebs1 ee MCapeHKs Y, CJIeJI0BATeNIbHO, MEHATHh CBOE COCTOSTHME).

Bosmoocnvie uzmenenus gaswm 600anozo napa

CopiepxaHue BOASHOIO TIApa B BOZAYXE B CHIIY (PMIHUECKUX 3aKOHOB (KpHU-
Basi NABJIEHUS Mapa) He MOXKET ObiTh CKOMb YIOZHO GonbuiuM. [Mornowaio-
L[asi CrocoSHOCTL BO3MYyXA B OTHOLIEHWH BOASHOIO mapa B 3HAYWTENLHOM
Mepe 3aBHCHUT OT TteMmepatypbl. JaBlcHWE BO3MYXA HAXOAWTCH HA YPOBHE
OapoMeTpUYECKOI0 JaBlIeHHs M cocTaBmgeT nopsiaxa 1,013 bap.

A FO
1
e &)--[<w
]
a ¥ UM NoMewenwe
!
T 7
RO G
AU

1 2 3 4 5 6 7

Puc. 3.1. CxeMa UESHTPATBHON YCTAHOBKH KOHIHLIHOHHPOBAHHS BO3TyXa:

| — cMecnTenbHaa Kamepa, 7 — BeHTHIATOP,
2 — $uALTP, AU — HapyXHBIH BO3YX,

o 3 — xanopudep nepBoro rogorpesa,  ZU — NpUTOuHBL (CBEXMIL) BO3MYX,
4 — oXJIaAMTEND, AB — yxoIsiuiiil (BBITSKHOI) BO3aYX,
5 — yBAAKHHKTEIID, UM — nMpKyanpylolLMil BO3IyX,

6 — xanopudep sroporo nogorpesa,  FO — ynansemubiit (c6pochoil) BO3myX.



3.1. [lapamempbl cOCROAHUA 61AHCHOZ0 8030YXa

ConepXaHHe BOASHOIC napa OMHCBIBACTCA YEPE3 OTHOCHTEABHYIO U ab-
COJOTHVEY BJIAAKHOCTE, HITH BJArOoCOJCPXKAHHME BO3NYXA.

Omuocumenbras eaaucHOCMb @

OTHOCHTENBLHAS BIAKHOCT TOKA3EIBAET OTHOMICHVE COOTRBETCTBYIOWIETO TIap-
MANBHOTO JABTeHust' BOOAHOTO 11apa K er0 JABJICHUIO HAaCkIeHUs (TapiH-
ANLHOMY JABNEHMIO HACKINIEHHOTO Tiapa).

napurHaJtHoC AaBICHHAEC HCHACBINICHHOT O BOARHOTO napa pD

@ = -100%.
JlaBIeHHe HaChleHus pg(¥)

3axon Hasemona 2nacum: noance 0deaerlie ecntb CyMMa acex Napylians-
HbIX 0agreuli omoeabHbX KOMROHENM08 CMecu.

MapneHue HAaCBLIHICHUA p, (COOTBETCTBYET MAKCUMANLHOM HOrIoLIAloe
criocobHoCTH BogsiHoro mapa H,0,)) 3aBHCMT OT TeMiiepaTypsl & (cM. pHC. 3.2
¥ Hpunoxenue A.4). Yem see 3, Tem SoabLIE py, H HaoGOPOT.

Hasaenue nacvuyenusn p

I OTHOCMTENBHOM BIAXHOCTH BO3OYXA @ MOXHO BLIBECTH CIIAYIOIIYIO
o6NIaCTh OMpeAeIeHU:

0<p<l], Te:
¢ = 0 — BO3ayX abGCOMIOTHO CYXOM M, 3HAYHT, HE COAEPXKUT BOIAHOLO
napa; p, = 0

@ < 1 — BO3MYX HE HACHIIICH BOISHBIM IIAPOM; pD< ps(ﬁ)
@ = 1— BO3ayX HACHILIEH BONSHBIM [APOM; P = pg (J)
Abcomromnan eraxchocms X (raeocodepucarue)

ConepxaHuce BOASHOTO Mapa B BO3IYXE MOXET ObITh BRHIPAKCHO TAKXKE 4epesd
3nayenMe x. Torga:

__ COJEPXaHHEBOAAHOTO Mapa B Bo3jyXe (1)

Macca cyXoroBo3nyxa (kr)

Tlornotaroitas CIOCOGHOCTh BO3AYXR ATA BOASHOTO [1apa OrpaHH4eHA
BCJTMYHHOH X, T.€. IIPH TIOJIHOM €I0 HACBIUEHHH @ = 1, U B 3ABUCUMOCTH OT
TeMriepaTypsl IipeactamieHa B Hpunoxenum A4.

Baazocodepmeanue x u x,

Ha ocuose Q)aK'[’HHﬁCKOl"O BIAroCoOACpXRaHHA X 1 Cr0 MaKCUMalTLHOTO 3HA-
YCHUSL Xg MOKET DLITh BEIBEICHO CICOYIOIICE OTHOWICHHE!

1
Mapunanshoe nasteHMe ecib JARJIEHNE, CO3AABAEMOE OTAE/ILHBIM KOMIOHEHTOM B
ob1weii cMecu u 3aHMMAMILee BCE UMEIOIIEeCs B pacHOpsSKEHHWH NPOCTPAHCTBO.
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x = 0, Bo3Iyx abCONIOTHO CYXOH

X < X, BO3AYX HEHACBUIEHHBIA :

X = X, BO3AYX HACLIILEHHBIH.

Kak 1a BeeX yAeNbHBIX 3HAUSHUH, HCXOAHOM BEIMYMHOU KOTODBIX SIB-
JISIETCST Macca, IS BIaroco/icpXaHus BO3AYXa 32 OCHOBY HPHHHMAETCA Ko~
JUYECTBO BOAAHOTO 11apa, NPUXoAseeca Ha 1 Kr Beca cyxoro Bozayxa. 3aech
IIPEUMYLIECTBO 3AKII0YAETCS B HEM3MEHACMOCTU 3TOre ba3unca, B TOM 4ucHe
M 1IPU H3MEHECHUAX BIAXHOCTH.

Voeavrasa sumanenus h

Coaepxanue 3neprid (Tenna) 8 1 Kr cyxoro Bo3nyxa MMeHYeTcs yAeTBHOM
SHTAIBIIMEH (BiarocojepxanyeM). OHa 3aBUCUT OT TeMIICPaTYPhbL W BIAXK-
HOCTM BO3fyxa. O0uiee MpaBuio 34ech TAKOBO!

Hem eviuie memnepamypa, mem Goablie Menaocodepucanie.

Iumarsnun kax menaocedeprcarue §o3dyxa

B npaktuyeckux yCAOBHAX WiMeHenws (mepenansl) sHranwlvii Ak 3Ha-
YUTENBHBLI BO BPEMS M3MEHEHWs COCTOAHUSA K BBIYMCINATCH Bceraa Ha
OCHOBE CYMMEIl SHTATbITHI CYXOro (Af, ) ¥ BA2XHOTO (A/ ) KOMIIOHEHTOB
CMecH:

Ah =Ah_ + Ah,
rae:
Ah = ¢, AY
Ak =x (CpD Av +r)

h _, — yAenbHas SHTaIbIMs CYXOTo Bosnyxa, KIK/Kr

h — yaennHad SHTANBIKA BOJAHOTO I1apa B BO3LYXE 3

¢, — yuenbHas TEIIoeMKocThb cyxoro Bosayxa 1,00 kIx/kr K

X — BIIarocojepXaHue B BO3ayxe, KI/KT

¢,p — VACNBbHAA TEIUIOCMKOCTh BOLAHOIO Tapa 1,86 xx/kr K

AP — Pa3HOCTH MEXIY TemnepaTypod sosayxa u ¥ = °C e K

¥, — YAeabHAas TEIJIOTA MCIAPCHHUS BOALL B BO3AYXE LPH 0°C,
r,= 2500 xJx/xr.

JApyruMy BaXHBIMH TIapaMeTpaMK Ui OIIMCAHUA COOTBETCTBYIOLIETO
COCTOSHWA BO3IYXA SRIAIOTCA TAKKE TUTOTHOCTE p B KT/M® U, COOTBETCTBEH-
HO, yIelbHLIH 06heM v B M/KT.

Voeavuuiii 06sem u niomuocms eozdyxa

Bce du3Mueckuie CBoMCTBA M M3MEHCHHS COCTOSIHUS BJIAXHOTO BO3AyXa
MOTYT ObITh B3fITH U3 A,x-guarpammel Mosuise (cM, puc. 3.2 1 Tlpurosxe-
Hue A.4). L “ :
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Prc. 3.2. Cxema f1,x-guarpammet {1].
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3.2. NpuHUMUNBI NOCTPOEHUSA
h,x-anarpaMmmbl BnaxxHoro sosayxa Monnse

TIpHHIMIEL TOCTPOSHUS AMATPAMMBI TTOACHSIIOTCA C [MOMOLUBLIO pHC. 3.2 H
Tpunoxenus A.4.

3.3. Npoueccbl U3BMEHEeHU COCTOSHUS
B h,x-pnarpamme

3.3.1. Hazpesanue

Tpoliece HarpeBaHus B CHCTEME KOHIHUHOHHPOBAHHA BO3IYXa HPOH3BOAUTCA
B CHEeUMaibHOM TeTuiooOMeHHMKe-Harpeparene. [Ipy BHIGOPE TMOIXONALIETO
060pyI0BaHHUs BOIPOC O HEOOXOIMMOM KOJHYECTBE TIOABOIHMOM TerNoBoH
MOUHOCTH B JAHHOM KOHCTPYKTHUBHOM nemenTe (., eI Ionpon3BOIHTE b~
HOCTb TETUI0OOMEHHUKA), 2 TAKXE O CBOWCTBAX BO3MYXa HA BHIXOAE IIONOTPeRa-
TeJIT MMEET YHCTO TEXHIYECKOE SHAYCHUE, MMOCKOIBbKY ITH [13PAaMETPhI SIBJISIIOT-
Cs MCXQOHOW TOUKOW JUIA 11oA00pa KOHCTPYKUIMH M THIIZ HATPEBATe/Is.

XapaKTePUCTHKA M3MEHEHHS COCTOSHMA B A, X-nUarpaMMe NIPeACTaBleHa
Ha puc. 3.3.

h h [
=
=\ B =4 Fes =3
- ¥~ Co, P . @
% = const qs,, \._\.
LR
ﬁgﬁ'g,
X X x
Pac. 3.2. (oxonyanme).
¥
h &
; @
. V7 ® 5
m'. T T p= 1
.4 8> 9, g~
@, I Py <Py A
hy hy > hy 9, - i
X Qi %=X Y
1 r
1
Xy ; X X

Puc. 3.3. XapaX1epUCTHKH M3MEHEHHSA COCTOSHMA B A,X-AHarpaMMe IpH Ha-
rpEBaHHH.



3.3 [poueccyr uzmenerun cocmoanus 6 A x-0uacpamme IaNcHo20 6030yxa

Tpebyemas TEWIONPOU3BOAUTENLHOCTh TCILUIOOOMEHHHUKA:
Oue = m - Sh=m - (h,— h).
Tennonbie CBOMCTBA BRaXHOro BO3AyXa MMOCHe 3TOrO IpPOLEcca CM. B
h,x-AnMarpaMMe 1pM X, = X, = const OT cocTosHMA | 1o cocTosnus 2.

» Hpumep pacuema 3.1

Tensonpoussodumeavnocms O, e

JomyCcTHM, JUIs BeHTHMIIAMM TocTHHOH Tpebyetca m, = 800 kr cBexero
BO3JAYX4 B Yac.

3roT Bo3gyX ¢ TeMnepaTypoit ¥, = 0°C, OTHOCUTEIBHOM BIRKHOCTBIO
¢, = 0,8 Harpesaetcs fo temmeparyphl #, = 22°C. Kakosa Gyaet Tpebye-
Mas TEIUIOMPON3BOAHTENILHOCTE B KBT?

» Pewenue

CuMTbiBaeMm u3 mrarpammel: b, = 7,9 xJix/kr

B

h, = 30 kIx/kr

Q=m_- (h, — k)= 800 kr/yac - (30 — 7,9) xkILx/kr - KBr4/3600 KX =
=491 kBt

Q=491 xBr

XapakTePUCTHKM M3MEHEHHs COCTOSHHS B A,X-IHarpaMMe [pH Harpesa-
HWM fIpecTaBleHsl Ha puc. 3.3,

3.3.2. Oxaaxcoenue

Hpoyece oxaamncoenun

Kak 1 npu Harpese, norpebHTEs 31eCh GyIyT MHTEPECOBATh PACXOAyeMasl Ha
OXJIAKICHUE MOLIHOCTL, XapaKTePUCTHKK BO3MYXA HA BbIXode U3 OXTAfdTeN s U
OXHIaeMBIN 00beM KoHmeHcata. s JOCTYDKEHMS! OXIAKISHHS BO3OyXa TeM-
TiepaTypa NOBEPXHOCTH OXJIAAMTENsl AODKHA OLITh HUXE TEMIEPaTyPhl CAMOro
Bo3ayXa. B caMoM [poilecce OXTAKISHHS CCAyeT PasiHYaTh JBA BAPHAHTA:
*  OWIaXIEHME BO34yxa NPH YCJIOBHH, YTO TEMIICPATYPA MOBEPXHOCTH
oxaanuTens (¥;) NeXUT BEINE TOYKA POCHE {1,) BIAKHOIO BO3IYXA,
* OXJIAXKACHHE, KOorna 9 HaXO[MTCH HHXe &,
Onpederenue movuxu pocw ¢ hx-duacpamme

YTobsl HallTH TOYKY POCBHI MO A,X-AHMAarpaMMe, AOCTATONHO HpH X = const
(MocTosIHHOE 3HAYEHHE) ONYCTUTh BEPTUKASD Ha THHAIO HACHIUIGHHMA B CYU-
THIBATH [10KA3aHHUA, SBUIAACH BACBO 110 OCH TeMIIEPaTyp.

Bosdyxooxrancdenue evie mouxu pocst (puc. 3.4)

[Ipu 3T0M HIpoLEcCe HUKAKOM BOE! (KOHIEHECATA) M3 BO3LYXA He BRUISNIeTcs!
Tpebyemas MonHOCTE OXIAKIAIOIMETO PETHCTPA: -

QKR =m Ah = oy (hz_ hl)‘ !
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Puc. 3.4. XapakTepHCTHKH H3MCHEHHA COCTOAHHMSA BO3MYyXa B A,X-JUarpaMme
OPH OXTaXISHHM BO3AYXa Bhillle TOYKH POCHL.

Mownracms meniooomennurg-oxaadumens Q. 018 memnepamypnl
noeepxnocmu oxiadumean 8, Goaswe monku pocst 803dyxa

¥ [Ipumep pacvema 3.2

[penmnonoxuM, HaMm Tpebyercs oxitaxaaTh ouc B eTHee BpeMst. Bosmyx ¢ TeM-
neparypoit ¥, = 26°C, oTHOCHTEILHOI RIAXHOCTBIO @ = {),5 NOCTYIAET B BO3LIY-
XOOXJIANMTEb, OTKYAd OH NO/KEH BBUATH YXe OXIKISHHHIM a0 @, = 19°C.
TeMrepaTypa NOBEPXHOCTH OMIANMTEIS IPH 3TOM HAXONMTCA HUXE TOUKH
pocel (8= 14,7°C), pacxon Bosnyxa m, = 1200 Kr/yac. Kaxosa Gyner Tpeby-
eMast MOIIHOCTb Ha oxJiaxaeHue?

¥ Pewenue
CuuThlBaeM 13 h,x-AMarpammer: i, = 53.3 kJIx/KT
h, = 46 KIIx/Kr
Q=m_ (h~h)=1200 kr/uac (46 — 53,3) Kx/kr KBTu/3600 kilx =
= —2.43 kBr
Q.. = 2,43 xBr

(OTDHHaTEJIbeIﬁ 3HAK 03Ha4acT HalpaBaCHHUL ’I‘SH.FIODT}IH‘IPI).
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Puc. 3.5. XapakTepHcTHKH M3MEHEHUA COCTOSHMS BO3nyXa B A,x-AMarpaMme
MpH OXAAXICHUH BO3/YXA HUDKE TOYKHU POCH



3.3 [poyecchi uameneHus cocmoanus 6 h,x-0uazpamme e1aHCHO20 8030VXa

Oxnaxcdenue 8030yxXa HUMCE MOYKU POCH

[Tponece OXIAXIEHHUS BO3/yXa HIDKE ¥, TIOKA3LIBaer puc. 3.5.
Pacxoil KOHIeHcara:

m,=m Ax=m (x,—x)

Tp36YCMa.ﬂ MOHIHOCTE OXNaXOarIeIro Ter1000MeHHHKA:
Op=m_ M=m_ (h,—h).

Mownocms, pacxodyemas Ha oxaaxcoenue HuXce mouKy pocol v,
b [Ipumep pacyema 3.3

JlaHo: [IpH OXJaXIEHHH AKTOBOIO 3aJla BO3AYX IIOMELIEHMs C PACXOAOM
m, = 1000 kr/uac, ¢ Temneparypoit ¢, = 24°C, OTHOCUTE/ILHOM BITAXHOCTHIO
¥, = 0,55 oxnaxgaercst no Temneparypst ¥, = 18°C, npuyem Temiieparypa
TIOBEPXHOCTH oxnanutens coctapiser ¥, = 10°C. Kakaa smeck Tpebyerca
XOJIOAONPOM3BOAUTERBHOCT OXTAATENS U BBUIAACHHS KAKOrO KOTHUYECTBA
KOHIEHCATA B JI/Uac CAEAyeT OXMAATh?

» Peuierue

CuMTBEIBACM U3 /,X-IMaTPaMMbL:

A, = 50 kllx/kr, x, = 10,2 t/kr

h, = 41,4 xlx/xr, x, = 9,2 T/Kr

XonononpoW3BOIUTEIEHOCTb COCTABUT:

O=m_ (h,- h) = 1000 kr/uac (41,4 — 50) x[Ix/kr kBr-u/3600 kllx =
= —2,39 kBt

0. = 2,39 kBr

KO]THLICCTBO KOH/I€HCATa OIIpPEACIdEeTCH TaK:

m, =m  Ax=1000 kr/yac 1,0 r/kr /1000 r = 1,0 xr/uac

Vio = 1,0 a/9ac (a1 mwiotHoctv Bogsl p = 1,0 kr/m)

3.3.3. Cmemueanue 08yx nomoxoe
6AANCHO20 6030yXa

Ha mpakTuke 1Ba noToxa BAaXHOTO BO3AYXa CMElIMBAIOTCH APYT C APY-
[OM, YTO MO3BOJISIET S9KOHOMHTL SHEPTUIO, UAYLLYI0 HA HATPEB WU Ha
Oxnamenue. Takoe CMCLUEHHE OCYIUECTBIAACTCA B CMeCUTEILHOH Ka-
MCpPe, H MOXHO 3apaHee OINpeneuTh, ¢ KAKHMU llapaMeTpaMHi COCTOsA-
HUsl CMCLIAHHBIY TakumM 006pazsoM BO3AYX BLIXOAMT U3 3TOH KaMephl
(eM. puc, 3.6).

Ecnu GanaHc oHEeprMu M Macchl JOCTHraeTcs B paHoHe CMECHUTEIbHOM
KaMephbl, TO MOXET OKAa3aTbed, YTO MOMEHT CMELUEHNA B A, X-IuarpamMmme pH-
AeTCA Kak pa3s Ha TPAMYIO COSTUHUTENLHYIO THHUIO MEXAY TOYKAMU COCTO-
AHUR | u 2, D10 CoenMHeHUe UMEHYETCH NPAMOL CMEwents.
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Puc. 3.6. XapaxtepucTMKM npouecca cMellleHus B f,X-IHarpaMMe.

Onpedeaenue mouku cmewenus MI

YroOpl HallTH B A,x-muarpamMme Touky cmemueHuss MI (mapamerpsl coctog-
HHSi CMCEIIAHHOLO BO3NYXa), CYILECTBYIOT CHEHYIOILKE BO3MOXHOCTH:
* ¢ MOMOUILI0 GaSaHCOBOTO YpaBHEHMS] BRIUMC/IHTE MTAPAMETP COCTOs-
HHS CMEIIAHHOTO BO3IYXa:

mo.X] + My . X,

Xymp = BIIATOCOACPKAHHE CMELIIAHHOIO BO3OYXa
Iy my o+ my L hy
= 3K bITUSA CMELLI: J
m + m ITANTLITA €LIAHHOIO BO3/yXa
3 m.9 +m.
MI — eparypa CMelIaHHOTO B
m_ + m, TeMmIiepaTypa CMelaHHO 03IyXa

*  Ha OCHOBE COOTHOLUCHHSA MacC-TIOTOKOB ml/mz, a TAKXKE COOTBETCTBY-
IOILETO NejIeHUd JUIMHEL [IPAMBIX CMelIeHUs! HAWTH TOYKY CMELLIEHHS.

¥ Ipumep pacuema 3.4

B cMecHTensHON Kamepe cMEIUMBAIOTCH BO3EYMIHBIC [IOTOKH: M, = 1000
Kr/4ac ¢ TeMrneparypoii ¢, = 20°C, oTHOCUTeNbHOH BakHOCTHIO @, = 0,6 M
m,= 500 xi/9ac ¢ ¥, = —=5°C, @, = 0,8. Tpebyerca y3HaTh, ¢ KAKUMH Mapa-
METpaMH COCTOSIHUA ¥, @, h,, X, BO3IYX IOKHHET KaMepy?

» Pewenue
a) KooduuueHT cMmellleHns

m, 1000 2
m, 500 1

03HAYaeT, YTO JTHHA MPAMON CMEIlleHUS B A,x-THarpaMMe JI0JDKHA JIeTATh-

cA Ha Tpu 4acTH. Torna oiHa YacTh COOTBETCTBYET M1, JIBE YacTH COOTBET-

CTBYIOT i, BCA4 XK€ NpsiMast CMCIHCHHSA NEAUTCH Hd TPH YacTH.






@ Thasa 3. Quzuueckue ocnoaw KORGUUUOHUPOSaHUA B030YXa

3a yeaaxcnumenem maxkoze muna € cucmeme KOHOUUUOHUPOSAHUA 6ceeda
caedyem emopuuHbill nodozpesamens (Kaiopugbep émopozo nodozpesa).

Hlpouecc ygaancnenus uyupxyaupyouei 6000l ¢ ROMOWLIO Hacoca

IMpoliece yBlaxHeHUs B BOASHOM YBIAKHUTENE TIPEACTaBNieH Ha puc. 3.7,
WaMenenue coctoanust ¢ 1 na 2 oCylIecTRISEercs MpH MOCTOAHHON 31-
TATBITHH

h = const (h, = h,).
0O0beM MOTIOLIAEMO BOALL!
my=m_ Ax=m_ (x,~ x).
» Ilpumep pacuema 3.5.

B BOIHOM yBnaXHHTENE BO3MYX € pacxoqoM m; = 1300 Kr/uac, TemMnepary-
poid ¥, = 25°C, OTHOCHTENLHOIM BIaXHOCTEIO @ = 0,3 nocturaer 70%-woii
riIaxHocTH. Kakosa Gyner Temreparypa Ha BEIXOZE ¥, M KakKoii o0BeM mo-
IJIoNIaeMoi BOObl B KT/yac?

» Peiuenue

o h,x-nuarpamme npu h = const uMeeM ¢, = 12,7°C.

x, = 6,0 r/kr

x,= 8,9 r/xr

my, = m_ Ax = 1300 xkr/yac 2,9 r/kr xr/1000 r = 3,8 kr/uac

Yeranuenue 6ozdyxa napom (nynxm 6)

[Tpu TakoM criocobe YBIaXHEHHS B BO3AYXe PACHbLIACTCS BOOAHOM map.
DTO MMEET T0 NPerMYIIEcTBO, UTO TeMIleparypa BO3MyXa OCTaeTcsA MPUMeEp-
HO Ha OHOM ypoBHe ¢ = const (& = 9,; puc. 3.8).

[TornomaeMsiit 00beM BOJBL CM. YPAaBHEHHE B MpUMepe pacdeta 3.3.
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Puc. 3.8. XapakTepHCTHKH M3MEHEHMSA COCTOSIHMA Bo3dyXa B h,x-muarpaMme
NpH yBIAXHEHHH BO3AyXa [apoM OT COCTOAHHA | K cocTosHUIO 2,

t
1
1
H




3.3 Ilpoueccot uamMekenus cOCMOAHUA & h,x-Ouazpamme eraxcHoeo eosdyxa

» Ipumep pacsema 3.6

B napoBoM yeilaxHurene 1300 xr Bo3gyxa ¢ napameTpamu: ¥, = 25°C,
@, = 0,3 3a 4ac pocruraet 70%-HO¥H OTHOCUTERLHOH Bﬂa)KHOLTH] Kakoea
TeMIIEPATYPA Ha BhIXome ¥, U Kakon 0BbeM MoTnonaeMoi BOAH B KT/4ac?

» Peuienue

Mo h,x-guarpaMme TIpK ¢ = const uMeeM ¥, = ¢, = 25°C.

x, = 6,0 r/xr

x,= 14,1 r/xx

my, = m_ Ax= 1300 kr/uac 8,1 r/kr kr/1000 r = 10,5 kr/4ac

1
OI‘HOCHT&J’H:H&S{ BJIZKHOCTDb €CTh OTHOLIEHHE MAPHHATIBHOre JaBJICHWA HEHACBIILEH-
Horo BonsHOTO Iapa K MakCUMMaIbHO BO3MOXHOMY JABJeHHUIO 1Tapa MPY HAaCBILEHHH

2*



NN1ABA 4

CUCTEMbI BEHTUTALIU
N KOHAMUWNOHNPOBAHUA
BO3AYXA

4.1. NoHaTns U CUMBONLI

4.1.1. Paznoeuonocmu 030yutHbIX NOMOKOG
no JTHH 1946, u. 1

Pa3HOBMIHOCTH [TOTOKOB BO3yXa NpUBEAEHE! HA PHC. 4.1.

% FO
1
' i
1 I
] §
' 4
fum ' AB
i
: Momewenue
1
AU
— e . g . | LleTPANGHEA yoTaNOBKE > ZU
BEHTARALMM

Puc. 4.1. PasHOBHIHOCTH ITOTOKOB BO3MYyXa MPU OPraHU3aliuy TIPoleccoB BeH-
TAISUUH

AU — HapyXHBI BO3DYX Bech BO3IYX, TOCTYMAMOUHHA U3 oKpyXamomeH arT-
Mocheps,

ZU — mpUTOYHBIA BO3MyX BO3MYyX, IMOJaBaeMBIH B NIOMELIECHUE,

AB — yxonsiuuii Bo3ayx OTpabGOTaBLIMiL BO3MYX, OTBOMUMBIN U3 MOMEILIEHHH,
FO — ymansieMblii {cOpocHoi) BO3AYX Bech BOIAYX, yaalieMblil B armocdepy,
UM — UHMPKyJIUPYIOLHI BO3AYX YaCTh BHITSXXKHOTO BO3/YXa, BHOBb HCIIO/B3Y-
e€Masi B CHCTEME,

MI — cMelllaHHBIH BO3MYX HapyXHbIH BO3AyX + I{UPKYJIMPYIOILMH BO3AYX



i 4] Howamua u !

1cnonb3yembiit BUL BO3AYXE YenosHoe LiTpuxoson
o6o3Hauerne KoL

4apyXHbiiA (OKpyxXaowwi) soagyx AU —
ALITSKHOA (YX0AaLLUMA) BO3AYX AB --
«pansembiit (COpocHoOn) BO3AYX FO —--

AMPKYTMPYIOWWA BO3AYX UM —-
1DUTOMHBIF {CBEXWIA) BO3OYX ZU -
MeLUaHHbIA BO3yX Ml poomy 1

4.1.2. Cumeoavi no JIHH 1946, .. . po..

F'padmueckne cvmBonk!
OcHoBHas cepus JononHutensHan cepusi  [pumepsl npy

BeHTunatopsi, koMnpeccopu (VE):

: Pagu.
BentunaTops,
KOMIPeccopsi ~ niobble
(4MH 30 600 4
e 007 .
per Ne 00715) Ooe.

(

Komnpeccop xo..

BoaaywHnie prunbTpol {LF):

3 O = [

Dunetpel, Mobeie Dunbp AN Pynokdee  ©vnbtpsl Qunbtps
(AWH 30 600 pyboameriep-  GUNLTPBE KNaccupuumn- xnaccud.
per Ne 0669} CHEX NPYME {ANH pOBaHHble  POBaHHblE

cei (OH 30 600, (Hanpumep
30600 per per EU 5)

Ne 1014} Ne 01017)

Puc. 4.2, I'padmyecke CUMBOTE H 0003HAUeHMs1, IPUHAThIC
TWISIUM W KOHTHUIHOHUPOBaHMS Bo3ayxa (¢ 35—44)®

LBF — (hyHKuMS KOHIHLHOHKPOBAHUS BO3IYXA
VLBF —~ 3enennii,

LBF — xpacHsit,
- 3 LBF — ronyGoii,
* LBF — duonercpetit

Cm takxe «[IpaBuna BHMoMHeHNs pabodeil TOKYMEHTAUMH OTOWIGH
Mu i KonmvyMonuposanusas FOCT 21 602 - 2003 u TOCT 2 /¥5 - /U «
naduyeckue ycnousier — Hpum ped
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€

Fpajpmueckme CMMBONLI

OcHogHan cepus Hongnuutenshas cepus  [pumMepsl npuMeHenus

BoaaywHsie ¢$unbTps! (LF):

D RED

cuay

CopbupoHHbie  DrekTpo  Pynouwbie  PynowHble  CopBuMoHHbe
rUnbTpb GUNLTPB  PUNLTPL unbTp PUNLTpLI
(AWH (AnH (HanpWMmep, HekKnaccu-
30 600, per 30600 per EU 2) huLMpoBaH-
Ne 01018)  Ne 06098) Hble

)

Boanyxouarpesartenw®, soaayxooxnagutenn® (LH, LK):

BATEeNW NPAMO- KWe BO3AYXO-
ro (orHeBoro) Harpesarenv

Harpesa (AWH 30 600,
(OMH 30 600, per Ne 06087)
per Ne 06086)

fpeobpaaosarenw Boapyxonarpe- Boanyxoxarpesarenu, BoaayxoHarpesarenv
803pyxoHarpeearenu Bsarenu, Bo3- BO3AYX/BOLA WKW BO3AYX/nap
{AWH 30 600, nyx/nap XKUOKOCTb
per Ne 00044) (AWH 30 600
per Ne 06085)
- A U l
Boagyxovarpe- Snexapuiec- Bosayxonarpesareny  3nexTpuueckue

/U

NPSMOro HarpeBa  BOGIYXOHAPESATEIM

8 [Ipeo6pasoBatenu no HopMaM JHMH 30 600

Boapyxooxnaau- Boazpyxooxna- Bosnyxooxnagu- Boagyxooxnagurenu,
TENW, BO3AYX/ OWTENN, TENW, BO3RYX/ BO3AYX/Nap, B
BOAA WK XWA-  Boagyx/nap BOAA WAN XUa- Tpybonposoaax

KOCTH (AAVH 30 600, KOCTh, B TpY60-  (KOMMYTaUWGHHARA
{AWH 30 600, per Ne 06089) nposopne cxema)
per Ne 06088) (4epTex)




. ; 4 1. fTonamus u cumeons: 3\?)
=

Fpadmyeckne CHMMBONLI

OCHOBHAA Cepus Nononnutenchan cepus  NMpUMEpPs NPUMEHEHUS

BoagyxoHarpeBarenu®, Bosgyxooxnaagurtenu® (LH, LK):

3nexTpuyeckue 3nexkTpHueckue
BG3AYXOOXNaAUTE- BG3AYXOOXNALUTENM,
I, oXnaguTenv oxnagvTeny MeneTse
MNensTbe
(AMH 30 600, per
Ne 06090)
Knanane {KL)
Knanan, no6oin KnanaH ¢ Bosayxo- LpoccensHbii HpoccensHoli
(AMH 30 600, KOPNYCOM  HenpoHWua- Knana B Knanas B
per Ne 06147) (A4 30 600, eMbli B030yX0BOAAX BO3/IYXOBOAE
per Ne 06148) Knanax (KOMMYTaL KO KHAS (4yeprex)
(AWH 30 600, cxema)
; per Ne 06149)
lNpoTtueono- MNMpoTtuec- MPOTUBCNGXAPHLIA KNanaH {noxapHeli
XaAPHBIA JBIMHBIA KpaH) B BO3QyX0BOAE, KNace
KNanau, Knacc KNanaH ornectoiikocTn K 90
orHectorkocT (AMH 30 600, (KOMMYTaLUOHHAA cxema)
Kn per

{(AWH 30 600,  Ne 00607)
per Ne 06150)

Ka01

CekuuonHbii  CeKumoHHbIA MpoTMBONGXapHLIA Knanad B
KnanaH, CUHXpo Knanas, BO3AyX080Ae, Knacc

HUSUPDYIOWMA  MPOTVBOTOHHBER oruectoikoct K 90
(4KH 30 600, (AnH (yepTex)

per Ne 06151) 30 600,

per
Ne 06152)

* Npeobpazosareny no Hopmam JUH 30 600




@ Thaea 4. Cucmemyvi Konduyuonuposarnus sozdyxa

Fpajmueckne CUMBONE

OcHoBHan cepus HononnurensHas cepus MpvMepbl NPpUMeHeHus
Knananwe (KL}
ObpatHoii MepenyckHoi OBpaTHLIiA MepenyckHoin
KnanaH KnanaH Knanas B Knanad B

(AKMH 30 600, (4WMH 30 600, BO3AYX0BOAE BO3AYX0BOOE
per Ne 0806) per Ne 06153) (kommyTamoHHas (KOMMyTauMoHHas
cxema) cxema)

Knanan
ABOWHOFO
AercTavs,
NEePexNIOHAIOLLIMIA
(AWH 30 600,
per. Ne 06154)

Cenaparopui (TA), BoO3ayxOHanpaenawilyme yerpoicrea (LLE)

Cenapartophl, nobule Cenaparop ¢ oTOOHHOR
(AWH 30 600, nauroit (AQMH 30 600,
per Ne 00659) per. Ne 00763)
RE
;v |
het e

BrinpAMUTENh NOTOKA Cenaparop 4nsa ocaxneHus AguataTHecKuii LUpKynaumoH-
(,AWH 30 600, kanens (OMH 30 600, Hbli Pa3bpbI3rMBaIOLLMIA yBNAX-
per Ne 06098) per Ne 06097) HWTENb W CeNapaTop Ans 0cax-

ASHWRA Kanenb




: 4.1, ITonamusa u cumMeosi

Fpaduueckne CUMBONbI
OcHOBHas cepusa JlononHutensHaa cepua TMpyMepu NnpumeHeHus
Kamepul (KA)
: Py
X \\
¥
-0 ——

CMecuTenbHas kaMepa, CmecuTentHas Kamepa ¢ iGHM CMecuTensHas kaMepa B

mobaa (OWH 30 608, uucnom exopos (JWH 30 600, BO3YXOBOAE, KNANaHk C

per Ne 06131) per. Ne 06134) NHEBMATUHECKVM NPUBOLOM

(KOMMYTALIMOHHARA CXema)

z

Y
~
g

Pacnpegen WUTeNbHasd KaMepa B

PacnpepenuTencHas PacnpegenuTensHas Kamepa ¢
kamepa, nobas (AMH - nioBrim uncnom eeixopoe (AWMH BO34yx0BOAE, KNanaHet C
30 600, per Ne 06132) 30 600, per Ne 06133) 3NeKTPOABWUraTelbHbiM NPUBCAOM

(KOMMYTaUMOHHAR CXema)

YBnax+HuTenu Bo3ayxa, yCTPOMCTEA anw yaanexdwus Bnarm (LB, LE)

. T-
4 F AFF g
YBNaxHUTeNU Bo30YX3a, PacnbinurensHbift '@J
YCTPOHUCTBA ANA YOANSHUA  yBNaOXHWTENb
Bnarv {(obGesBoxusaTeny, (ocywmTens) Anvabatnyeckuli WPKYNALMOHHDIRA
oCylWMTenn) (AMH 30 600, PACNBNUTENLHLIA YBRAKHUTENL C
[AMH 30 600, per No 06100_) cenaparopomM ans 0CaXAeHUa
per. Ne 06099) Kanenb

_®__e}}_ . S

) —
LeHTpobexHbii  BubpauyurorHbIv
YBNRXHUTEND  YBNAXHWUTENb Heapuabatuueckuii
(ocywwurens) (ocywmuTens) LMAPKYNALMOHHbIA
(AWMH 30 600, (OWMH 30600, pacnbBINUTENbHLIA YBAKHUTEND
per Ne 06101) per. Ne 06102) (ocywmwmrenb)




@ Thasa 4 Cucmemor KonduyuoRUpoeanua 6o3dyxa

Fpadmueckme CHUMBONLI

OcHoBHaa cepys JononHutenbHas cepus

MpumMeps NpuMeHeHWa

YenaxHutenu soaayxa, yCTpoicTEa AnA yaanewus anaru (LB, LE)

¥
OpocutenbHbini - OpocutenbHo-
YBRAXKHWTENb  pacnuiMTenbHbIA ®-¥
{ocywutens)  yenaxduTenb
(AWH 30600,  (ocywuTens) Naposoi yenaxxuTens nag
per Ne 06104) (AWH 30 600, NOCTOPOHHEro napa
per Ne 06103)
; dk L J1= L =
i 1 _
L A £
- Pacnuinutenbhbid  [laposoit Lél
YBNIaKHATEND YBNAOKHATEND
(ocyuTens) (AWH 30 600,

APAMOTOMHOTO  per Ne 06391) MNapoBoit yBnaxHUTENb ©
Tana (AWH i anexTpUyeckuM |
30 600, b naporeHepaTopoM

per Ne 068105)

Perynaropst 06bemMHOro pacxona w COOTHOLEHWS KOMITOHEHTOB CMECMH;
ynpasnswwme anemenTol (VR, MIR, VS, MIS)

.—-—-—-'4'-‘

[ M ]
Perynastopbt 06beMHOr0 Perynarop PerynaTtop
pacxofa, YNpasnalwMe noctoanHoro — NEPEMEHHOro

31EMEHTH ANS 06BLEMHOro ofbemHoro
06bEMHOrD Pacxoaa, pacxopa (G pacxofa (¢
no6ue (AWH 30 600,  pripasnueannem BHIPABHUBAHUEM
per Ne 06111) HaYanbHOTO HaNanbHoro
naBnenva) JaeneHus)

(AMH 30 600,  (AMH 30 600,
per Ne 06112) Per Ne06113)

—

. +* '

i

Perynatop
o6beMHOro pacxoaa 8
6e3a BbIpaBHUBAHUA
HavanbHoro
LABNeHVS
(OMH 30 600,
per Ne 06114)
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CCHOBHaA cepus

fpaduueckne cCUMBONLI
HononnvtensHas cepus MpuMeps npumeHeHUs

Perynatopbsl 06eMHOro pacxona ¥ COOTHOLLEEHMA KOMNOHEHTOB CMECH;
ynpasnsioimnue anemenTsl (VR, MIR, VS, MIS)

]

A

S B WO

PerynsTop Perynatop v
MOCTOAHHOIO NOCTOAHHOTO
06BEMHOro ofbemHoro v
pacxona Ges pacxopa ¢
BCrOMOraTeNbHOW 3NeKTpUYeCckKoun
aHeprum BCTIOMOraTenbHoN
{AKWH 30 600, 3Hepruen

per Ne 06115)  (BMH 30 600,
per Ne 06116)

m— o (3@
= 5 —

Perynatop nepe- i

MeHHOro ofbeM- Pa6oTatouinia B 3aBUCUMOCTH OT

HOro pacxopa 6ea TeMNepaTypbl perynsTop

BCNOMOrarenbHou nepeMeHHoro cObeMHore pacxona
HEPrun C NHEeBMaTU4ecKoi

(AWH 30 600, BCMOMOrarTebHON 3Hepruen B

per Ne 06117) Bo3nyxosone (4epTex)
S— — {3-®
E— G

Perynavop OnemeHT ynpas-
NEePEMEHHOr0  nerus nepemMeH-  PaboTalouimi B 3aBUCUMOCTY OT

ofbeMHoro HbIM OGLEMHBIM TeMnepaTypbt perynarop
pacxofiaC  pacxofoM C MHEB- nepemMeHHOro oBbLeMHOro pacxosa
MHEBMATAMECKON MaTUHECKON BCNO- C NHeBMaTU4ecKom
BCTIOMOraTeNbHON  MoraTenbHOM BCNOMOraTensHOW 3Hepried e
3HEepruen 3Hepruei BO3AYXOBGAE (KOMMYTaUMOHHARA
(AQWMH 30600, (dWH 30 600, cxema)

per Ne06118) per Ne06119)

Oxnaxpawowme ycraHosxu (KM, HM)

»

HarpesarensHas u
OXNaxpaloLian yeTaHoeka
(Tennoso# Hacoc,
XonopuneHan maluuvHa),
noGas (AWUH 30 600,
per Ne 06143)

——

i i
v ®
YcTaHoBka paauaunoHHOro T 1
HarpeBa U oxXnaXgeHus KOoMNpeccuoHHas XoiopunbHas
(AWH 30 600, MALLIMHA ArperaTHorD WCNONHEHVS C
per Ne 06144) BOASHBIM PAaMATOPOM {UGnapurenem)

¥ KOHAGHCATOPOM C NOJBOAGM BOA!
(kOMMyTaUMOHHES CXemMa)
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Fpaduyeckme cumMBOnNL
OcHoeHas cepua DononuutencHas Cepus Mpumepbt NpUMeHeHUs

Oxnaxaawiwme ycranoskd (KM, HM)

®

1 1

KomnpeccuonHas xonoounbHas AGcopbuyucHHan HarpesaTe/bHas

MaluuHa/HarpeeaTensHan YCTAHOBKa B arperaTHoM
ycTanoska (IMH 30 600 WACMONHeHWKU C reHepaTopom
per Ne 06145) ropsiueit BoAbl {KOHOEHCATOROM)

W HarpyxaembiM BoaoR
ucnapurtenem (KoMmyTaumoHHas
cxema)

" ®

Il
il

AGCOPBUMCHHAS xonogunbHas  KOMNPECCUOHHan XonoamnbHas!

MalLnHa/HArPeBaTENbHAS MALUMHA B ArPEraTHOM UCMONHEHUA
ycTadoeka (IMH 30 600, C Bo3AyXo0xnazmTenem
per Ne 06146) {1cnapu1Tens NPAMOTO AEHCTBUA) U

KOHLEHCATOPOM C BO3AYLUHbLIM
oxnaxoeHUeM (KoMmMyTalMoHHas
cxema)

I

®

KOoMApeccwoHHan x0A0aunbHan
MALLVHA B UCMONHEHWIA G OTAENBHBIM
BOBAYXOOXNAAMTENEM (MCTIApUTEND
NPAMOIO OEACTBUA) C KOMMPECCOPOM
W KOHOEHCATOPOM C BOSAYLUIHBIM
OXNEKAEHUEM B Bide eamHoro 6noka
(KOMMYTALMOHHER CXeMa)

KoHTpOonbHO-usMepuTenbHue npubopw 1 asTomatuka (MSR)

o e

Namivk mecTo KaHanbHoiii natmg, motoit (AHH  Hamix JNatimk nepenanad
n3mepeHna 30 600, per Ne 0615%) TemnepaTypbl JABNEHWA B KaHane
(AWH 30 600 KaHana (Hanpumep
per Ne 01254) ! namepuTensHas
Amapparma)
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Fpadmyeckne CHMBONLI
OcHoBHas cepus PononHutenshan cepus MpUMepsl NpUMEHEHUS

KoHTponsHo-u3MepuTencHbie NpuGopsl u asToMarvwka (MSR)

© ©

KaHafnbHbiA KaHanbHbi
AaTInK [ATINK
OTHOCATENsHOM — 06BEeMHOro
BNaXHCOCTHU MnoTOKAa
P
b -4 %%1
BHYTpeHHwit patunk (ons HAariuk
nomewenns) moboi TeMNepaTypb
(OWH 30 600 per Ne 06156) nomeweHus
¥
AaT4nK
OTHOCUTENbHOM
BAXKHOGTH
BO3GYXa B
nomMeieHnm
Hapyxnriit nativk moGoin (AWMH Jatuux Hatiuk
30 600 per Ne 06157) HAPYXHOM HaPYXHOM
TEMNEDATYPLI SHTaMBNUK

> ]

Perynatop noGoit SNeKTPUHECKWA aHANOMOBLIA £
(OMH 30 600, perynatop (OWH 30 600,
per Ne 00156) per Ne 06158}




Ihrasa 4 Cucmemol KOHOUYUOHUPOGAHUA 8030VXA

(&

OcHoeHas cepus DononHuTensHaa cepus FipyMepel npyuMeHeHUA

paduveckme cUMBONBI

KoHTponsHo-uaMeputencHbie npubops U aBToMatka (MSR)

DnexTprMeckuit undpOBOM )
perynatop (OH 30 600, LaTumk oTHOCUTERBHOM
b per Ne 06159) BRAXHOCTY HAPYXHOrO BO3AYXa

> |

4.2. Knaccudpumkaumns cuctem
KOHAMLMOHUPOBAHUA BO3AyXa
B rtexHuKe KOHIHIOHOHUDOBAHHWA BO3AYXd CACTEMBL W YCTAHOBKM MOQOXHO

KJI&CCH('I]KL[,HPQB&TB C COBEPUICHHO PA3HbIX TOUCK 3PEHHA. B naHHOM ciyyae
MBI IIOII.pOﬁHO OCTAHOBHMCH JIMIUL HA TPEX BO3MOXHLIX BApHAHTAX.

(1) Kraccugpuxayus coenacro JTHH 1946, 4. 1 (puc. 4.3)

Texnuxa
BO3IAYXONOATOTOBKH
i Texma cﬁaaﬁoww
PO [ TRHONO
recon rpoueccos
&
YcTaHOBKM
ECTeCTREHHOH ]
BEHTUAALIMA poa
{C BEHTUAATCPOM)
ol
[ 1
CreTems Cucremu
¢ $yHKumed
Kpuunan Gea pyHrUMH
BEHTHNALMR BEHTUARLMH BEHTHAALHK
1 6ea AU = paiora 6ea # (¢ AU = pabora ¢
Bermamsim Yepes (napyxnamp%na.qyxa) HapyXHWIM BOGLYXOM)
BOHTWIRLIAORHLE. LLERXTEA
e I — I
Crctems 98C) [cucteuw kou i Cueremu
YCTaHoBKH WCTEMH YAC
wpeytans (oo e aroae P owie.” | [tnoro sox| | Koano
BOWKA | 1 upeym W so3nyea YCTaHOBKM ﬁ"” oamyia | | MpoBaNiA
[ooamya ) 80agyxa
R
Yncno LBF 0 1 2 3 4 0 1 2 3 4

‘ Puc. 4.3. Knaccudukaums nmo JUH 1946, u 1
LBF — ¢yHKima KOHAULKOHUPOBaHUs BO3IyXa, 0003HAYAET COOTBETCTBYIONIEE
TEIUI0BOE M3MEHEHHE COCTOSHMS BO3AyXa B CHCTCME, HANPHMEp HarpeBaHHe
(H), oxnaxaenue (K), yenaxuetue (B) win yaaneHue Biard, ocywka (E)
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Dynxyuu menaosoll obpabomru 8030yxa ’

6 MexHuKe KOHOUUUCHUPOGAHNUA

x

LI

B 3aBHCHMOCTH OT TOTO, CKOJBKO HMEHHO RO3IYUTHEIX TepMooBpaboTok
[POM3BOAUTCH, THIY cucTemel, cormacHo JTHH 1946, 4. 1, npncsamarmcﬁ
COOTBETCTBYIONIME YCIOBHEIE 0603HaYeHus (puc 4.4).

OB6o3navyeHne THNA

Bug Bo3ayxa ¢ y4eToM PyHKUmM

KOHIALMOHMPOBaHus (LBF)

Haseanue ycTaHOBKM (CHCTeMbI)

0-AY, O-M{, 0-FO

BenTunauMoHHaa yeraHoeka

0
0-Um CucTeMa LMpKYNSLAN BO3OyXa
H-AU, H-MI
K-AU, K-MI BenTunaupMoHHasa ycTaHoBKa
B-AU, B-MI
E-AU, E-MI
1
H-UM
K-UM CucTema LmMpKyNALAK BO3AYXa
B-UM
E-UM
HK-AU, HK-MI
HB AU, HB-M!I
HE-AU, HE-MI N CwcTeMa 4acTUYHOTO
KB-AU, KB-Mi KOHAWLMOHKMPOBaHU: BO3AYXa
KE-AU, KE-MI
BE-AU, BE-MI o
2 ( T o
HK-UM g -
HN-UM g7y B ¥
HE-UM CucTema 4acTu4HOro
KB-UM KOHAVLUMOHKUpOBaHUS
KE-UM C UMpPKYNAuMen Bo3ayxa
BE-UM ;
Lyl
HKB-AU, HKB-MI
HKE-AU, HKE-MI Cuctema 4acTUHHOro
HBE-AU, HBE-MI KOHOMLMOHWUPOBAHUA BO3AYXa
KBE-AU, KBE-MI
3
HKB-UM A CucTema YacTUHHOTO
HKE-UM KOHOULMOHWUPOBAHUS
HBE-UM ¢ UMpKYRALWEN BO3AYxXa
KBE-UM
HKBE-AU, HKBE-MI CucTema KOHOMUMOHMPOBAHWS BOROYXA
4

HKBE-UM

CucTeMa KOHOMLMOHUPOBAMMA
C uMpKynauwen Bospyxa

" Y1eno TepmoanHamudeckix byHKUWE 06paBoTk Boaayxa

Puc. 4.4. O6o3nageHre THII2 cHeTeM H yeradopok o LBF [4]
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(2) Karaccupukayus na ocnose coomuowienus
daeaenuil & noMewenuu

B 3aBHCHMOCTH OT pasMeIeHNs OTHOCHTENEHO BEHTHIIMPYEMOTO [TOMEIIEHUS
M CKOPOCTH BpallleHMsI BEHTHIATOPOB B TIOMELIEHHH MOTYT CO31aBaThCs pas-
Hble JaBJIeHUs BO3IYyXa, IPUYEM COOTBSTCTBYIOLUMM YHCIOM 0DOPOTOB BEHTH-
JiaTopa ObYCIOBIMBAIOTCS oNpee/ieHHbIe 00beMHbBIE MOTOKH (PacXoibl) BO3-
yxa, HCOOXOIUMEIE TS PEryMpOBAHHSA JABICHUS BHYTDM NMOMELICHUSL.

Botmancuaa senmuasyus (puc. 4.5)
(enymperitee daenenue p < HapyxcHoe dasaenue p )

BeHTHIATOP HaXOOMTCHA B BBITSXKHOM KaHalle, ONaromaps YeMy yaaeTcs u3-
OexXaTh IPOHUKHOBEHHS 3aM1aX0B, BPeIHBIX BEUISCTB M T.A. B ITPUICTAI0IIe
TIOMELIEHUS.

HDHMGPH IIPUMCHCHHA. IIPOBECTPHBAHHEC PAa3MCIICHHBIX BHYTPH KHJTHIL
KYXOHb, TYANETOB, BAHHBIX KOMHAT A100 BEHTWISIUSA B Jiaboparopusix.

Ipumounan eenmunayus (puc. 4.6)
(anympennee daarenue p > HapyxcHoe Oagrenue p)

BeuTunarop HaxXOXHTCA B BO3AYXOIMOIBOAKINEM KaHane, Dmaromapd uyeMmy
yaaercsa u3bexarb IPOHHKHOBEHHUS NMBUIH K BPEIHBLIX BELECTB M3 COCEIHUX
TIOMeENIeHHH JTHO0 M3 OKpyXalolel cpensl.

IMpumep NpuMEeHEHHS: ONEPAITHOHHEIE 3aJIBl C NEKTPOHHONH TEXHUKOM,
TpebyrolelH MakCHMAalbHOM YHCTOTHIL.

BuiTsiKHAsT H IIPUTOYHAS CHCTEMbl BEHTHWISIUMM MOTYT, KOHEUYHO, pabo-
TaTh U C BEHTWIATOPAMH B BO3IYXOIMOABOAAIIMX U BBITSKHBIX KaHalax MpH
YCIIOBMH COOTBETCTBYIONUIEH HACTPOHKH OOBLEMHEIX PACXOI0B,

Prc. 4.5, BeiTaxHas BeH-
) THLATIA: — AB ~ ~ @- -
AB — BHITSKHOM (yXomsa-

i) Bosmyx, ZU — npu-
TOYHBIH BO3AYX P,

- FAU A

Puc. 4.6. TpurouHas
BEHTEIALIAS AB= = = >
AB — BeITSDKHOM (yX0Id-
1K) Bosayx, ZU — npu-
TOYHBIH BO3AYX P

——@--u- zu p
i a
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Puc. 4.7. Bentuiauus mo
NPHHLHKIY TIOCTOSIHHOIO AB ~ - @ - -
HAAaBNEHHA

AB — 0OTBox BEITSXHOTO
Bosayxa, ZU — npurtox P,

CBEXEro BO3AyXa
S
Py

Benmunsyus ¢ nocmosnnem oasaeruem (puc. 4.7)
(6Hympernee daeieHue PAGHO HAPYICHOMY 0aenetuio p, = p )

3pecs 110 ODHOMY BEHTHJISATOPY BCTPAHMBAETCS B BO3NYXOIMONBOMHIIMA U BEI-
TSKHOM KaHaIbl, TIPHYEM NogaBaeMble 00bEMHbBIE MOTOKH HAECHTHYHBI IO
pasMmepy, 160 peyb UIET O CHCTEMax, paboTaIoIIMX YMCTO B PeXHMME IIMPKY-
JALHY BO3AYXa.

(3) Kaaccupurxayus no mecmy pacnosoxcenus

TexHHMKA KOHAXIMOHUPOBAHHWS BO3AyXa B MPHHIMIIE (QYHKUMOHUPYET TG0
B BHJIe YCTAHOBOK, Pa3MeILEHHBIX B OMpeNelieHHbIX (TEXHHYSCKHX) TIOMEIie-
HuUAX, 100 B BANE CHUCTEM, CTIOCOOHLIX ofecleduBaTs KOHIHLHOHHPOBAH-
HBIM BO3IYXOM Cpa3y HECKOJILKO [IOMELIEHHIA WIH JaXe Ue/ble 30aHMs.

Tadauuz 4.1. Knaccuduxaiius CHCTEM KOHIMIIUOHUPOBAHHUA BO3IyXa B TIOME -
WEHHAX

WMHouBuayanbHele YCTAHOBKK LleHTpankHbie cUCTEMb
(BeLeHTpann3oBaHHLe)

3agaua KoHAUUMOHWPOBATL BO3Ayx OTAENbHbIX 380343 4Yepe3 CETb KaHanos us
nomMetyeH i UeHTpanbHoTo BA0Ka KOHOMUMOHKMPOBATL
BO3AYX HECKONIbKWX NOMELLEHUHA/30aHWR

370 MoryT GbiTh, HANPKUMED 310 MoryT BuiThb, HANPUMED TENROLEHTPANK,
BO3AYXOMNOAOTPeBaTeny, oxnaguTent, OfHOKAHANBHKIE KOHOMLMOHEDPD!, 30HANLHRLIS
FOPH3CHTANbHBIE KOHOULMOHEPDL B HANOALHOM  KOHAWLIAOHEDL

MCNONHEHWKM, MOOYNbHBIE YCTPOWCTBA
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OBLUME SAOAYA
TEXHWUKU
KOHONUNMOHNPOBAHNA
BO3JYXA

3agaun, KOTOphle MOTYT OBITH PEaM30BAHEI ITyTEM MOHTAXa CUCTEM KOH-
IUITMOHMPOBAHUSA BO3AYX2 B OJHOM WJIM B HECKOJBKHX [IOMEIIEHWSIX, a
TaKXe B 3TaHUAX B LHEJIOM, BCeria oNpeae/sTioTes: TpeGoBaHUSIMHU, TIPETHSIB-
JISEeMBIMHM K K4Y€CTBY MUKPOKJIMMATA HA TOM WM MHOM oDBeKTe.

OnHa ¥3 BaXHEWIIMX 33739 COCTOMT B 3aMelleHuM oTpaboTasmiero
BO3[yXa CBEXHM (T.e. B BO3AyxooOMeHe). Braronaps secsMa MpocThIM CIIO-
cobaM BEHTHIISILIUK 31ECh YXKe JOCTHTHYTHI JOCTATOYHO XOPOIINE PEIYIb-
tatel. IIpH 5TOM O «TIPOCTHIMKH» CIIOCODAMM B TAHHOM CAYYAE MOHHMA-
I0TCSI, HAalIpuMep, OOBIYHLIE HAPYXHBIE OKHA WIW BEHTHUJIATODHI,
BCTPOEHHBIE B 3TH OKHa JHOO B HApyXHble CTEHbI 3MAHMMA.

Ho ecnu BeigBuraiorcs TpeGOBaHUS N0 AOCTHXEHUIO COBEpPIIEHHO
ONpeNeIeHHOro Ka4yecTBa BO3AYyXa B MOMelleHUH (B CMBICTE €T0 TeMIie-
parypsl, BIaXHOCTH W YMCTOTHI), TO Mpuxoautcs npuberars x Gomee
CIOXHBIM cniocobaM ero MoATOTOBKM U 006paboTku.

Hrak, BHboOp TOM MM MHOM CHCTEMBI 3aBUCHT OT TOTO, KaKo# ypo-
BEHb KOHIHIMOHUPOBAHUS BO3AyXa TpebyeTcss B HJAHHOM KOHKPETHOM
chydae, Pe3ioMHpYs, MOXHO cleayomuM abpasoM chopMyavpoBaTh Tpe-
DOBaHUS, MPEILIBANEMBIC K BO3AYXY B IIOMEIIEHUNH.

Tpebosanua k mexnukxe KoHOULUOHUPOSAHUA 6030yXa

* obecnewenue nompebrocmu 6 Kuciopode B obbeMe, HeOOXOMUMOM CO-
[JIACHO MMTMEHWYECKUM HOpMaM, MO0 10 TeXHWYECKHWM OCHOBAHUAM
B CBA3M C BEHTHWIALMEH (IIPUTOYHOH M BBITSXKHOHA) OTAILUIMEAEMBbIX I10-
MenleHui, 11bo ¢ BeipaboTkoi TpeGyeMoro BO3NyXa st TOPEHNS,

*  «pa3baenenue» codeplcaiyuxcsa 6 8030yxe ONACHLIX a5 300p06bs NPU-
Meceil 32 CUeT COOTBETCTRYICILIErQ IIPUTOKA CBEXErO BO3yXa, 4To
KUIHCHHO HEOOXOTUMO, HANIpUMep, B pabouynXx MOMEINeHUsX, 1
TEXHOJOrMs CBA3aHA C BBIAEIEHHEM BPENHbIX BEIIECTR, a TAKXKE B
rapaxax, TYHHeNsIX M T.M., QYHKITHOHMPOBAHUE KOTOPBIX HEBO3-
MOXHO 0e3 HAIMYMs [IPHTOYHOH M BBITSKHOW BEHTHISLIUM,
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yoasenue u3 ROMeWEeHUl COOCPHCAUXCA 8 8030yXe Naxy4ux u edKux
geujecms, YTOOBI BOCTIPENATCTBOBATE [IPOHUKHOBCHHIO HX B JPYTHe
HOMEIIEHHS, YTO, KPOME NMpPOYET0o, XeCTKO NUKTYETCHA 2JIeMeHTap-
HbIMH TPEOOBAHUSIMHY THTHEHBI. B KayeCTBe THITHYHBIX CTY4aeB PH-
MCHEHHS 30eCh MOXHO HA3BATb HHTEHCHBHYIO BBITSIKHYI BECHTH-
JIALUUI0 TOCTHHUYHBIX KOMIUIEKCOB AU00 pacIlONOXEHHBIX BHYTPH
HOMENIeHWH CaHY3JIOB;

ome00 84a2u U3 CHIPBIX TTOMELIEHHI HE TONBKO SIBJISETCS BOIIPOCOM
KOMGDOPTHOCTH, HO M MIpaeT HEMAJIOBAXHYIO pOJib B [IEJE COXpa-
HEHMs CTPOHTENbHOTO poHAa. ITocTosSHHOE CKOILIeHHe KOHAeH a-
TA HAa 3JeMEHTAX 3[aHid MOXET CTATh [IPUYUHOH €ro Cephe3HbIX
MOBPeXAeHHH M [IpeXAeBpeMEHHOro H3Hoca (!);

OMUCIMKQ 8030YXA OM MbLAY U 2PA3U PASHOTO POIA — B 3aBHCHMOCTH OT
TOIO, BO3AYX KAKOH CTEIIEHH YHCTOTH CHMTASTCH [IPUEMIIEMbIM B 1aH-
HOM cinydae. Tak, B DoipbHHLAX TpeOyeMEBlid YpOBEHb YMCTOTHI, He-
COMHEHHO, TOpa3No BHIIIE, YEM, HAIIPUMED, B OTPOMHOM aIMHUHHACT-
PATHBHOM 3MaHUM. JINs DOCTHXEHWS BO3LYXa HeoOXOIUMOMN YHCTOTHI
HCITONB3YIOTCH [OIXONAUIHE (PHILTPYIOUIME CHCTCMBL,

noodepxcanue 8 ROMEWEHUAX COBEPUICHHO ONPedeleHHOl memnepamy-
Dbl U 81aXCHOCMU 8030yXa — 3a CUeT lIeJeHAIIPARISeHHOM, COOTHO-
cseycsd ¢ moTpebHOCTAMU 4eJIOBeKa TePMOIOArOTOBKH BO3MYXa B
cucTeMe KOHIMIMOHMPOBAHUA. DTO HOCTHUTAETCS B CHIY TOTO, YTO
NONaHHEIH B IIOMEUIEHHUE BO3NYX 00JamaceT COOTBETCTBYIOIIUMHU
CBOUCTBAMU W cliocofeH HarpepaTh, OXJAXIATh BO3LYX MOMeUle-
HHSA, YBJAXHATL €r0 MM NOACYIINBATE. [eTUioBas MOATOTOBKA B
CUCTEME KaK DYHKIMSI KOHAMIMOHUPOBAHHS BO3AyXa OCYULIECTB-
JseTCd TOTOA B COOTBETCTBYIOLIMX KOHCTPYKIMOHHBIX 3JeMEHTax:
HarpepaTensax, OXJIaJUTeNsIX, YBIAKHUATENIX, OCYILIUTENsX;

SKOHOMUS FHEP2UU 34 CHem Pe2eHepaylu menia YIIOMUHANACE YXE B
CBS3M CO 3BYKOHM30JIIMeH. B cucTeMe pereHepallMi HAPYKHEIA BO3-
AyX TIOBEPTAETCH TepMooOpaboTKe ¢ NOMOLIBIO TeILIOHOCHTEIS To-
CPENCTBOM YK€ ITOATOTOBJIEHHOIO (HArpeTOro MM OXJIaXIEHHOTO)
OTXO/ISLIIETO BO3AYXA. bIaromaps aToMy 3MMOi yIaeTcs CyIIeCTBEHHO
9KOHOMMTB 3HEPrHIO, HIYLIYIO HAa Harpes, a, COOTBETCTBEHHO, Jie-
TOM — 9HEPIUio, HAYILYIO Ha OXJIaXICHHE;

OogaepXaHHe B BO3NYXe TMOMelleHUit OIpeneleHHOI0 a3pOHHOIO
cocrasal.

' CornacHo HOpMATHBHOMY HOKYMeHTY Poccmitckoi ®emepanmn CanlluH 2 2 4
1294-2003 «[urueHnuecKite TpeGOBAHASA K a3POHHOMY COCTABY BO3OYXA TIPOM3BOI-
CTBEHHBIX M OOLIECTBEHHBIX IOMELIEHHH», OMHO M3 BAXHEHIIHX TpeGoBaHui — obec-
TIYEHHE a3POMHOTC COCTABA BO3NYX4, OLICHHBACMOIO TI0 KOHIICHTPALIMH a3POHOB B
NOMemeHusx, — BOIIAT4€TCH Ha CHCTEMbl KOHAMLUMOHUMpOBaHHA — [pum. peod
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TexHnka KOHIHUUOHUPOBAHMS BO3MyXa IIO3BOJIAET, KpoMe IPOYET0, 06ec-
MEeYHUBATh HAAECKHYIO 38YKousonsyuro O1aronaps ToMy, 4ToO 34ech MOXHO 06-
XOMThCA O3 MPOBETPUBAHMS TOMEILIEHHMS YePe3 OKHA (YCTAHOBKA 3BYKO- M
BO3MYXOHEIIPOHMIIAEMbIX HAPYXHbIX OKOH IpHobperaeT Bce OOMBILYIO IO~
NYJISIPHOCTD), 3TO NMO3BoNsgeT 3QdeKTUBHO 3alIUTHTH OMENIEHYE OT [IyMa.
[lanee, NIpH 5TOM JOCTHIAETCS 3HAUUTENbHAA SKOHOMUS SHEPTHM, 3aTPatiu-
BaeMOM OOLIYHO Ha PaboTy OTOMUTENBHBIX WIH OXJIAXIAIOIUX BEHTWIALM-
OHHBIX CHCTEM.



rMABA6 - o

- ONPEABRJTEHUNE :
HEOBEXOOAUMbIX
OBBbEMHbIX PACXOO0B
BO34OYXA

Obsemnvie pacxodvt 8030yxa Kax Kpumepuli euwbopa
CHCMeM KOHOUKUOHUPOSAHUA

O0BeMHBIE pacXobl BO3MyXd, T€HEPHUPYEMEIE B CHCTEME KOHIHIIMOHMPOBA-
HWsA, CYIIECTBEHHBIM 00pa3oM OIpEeNeNsioT CTOMMOCTH TAKUX CHCTEM, MO0
HMEHHO C y4e€ToM 3Toro (pakropa BrIGHpaloTcs rabapuTHble pa3Mepbl BO3-
IOYUIHBIX KAHAJIOB, KaK ¥ NapaMeTPhbl MPOYMX KOHCTPYKLIHOHHBIX 3JIEMEHTOB.

6.1. O6vemHble pacxoasbl HapyXHoro sosayxa Vv,
Cucmemot ¢ Qynxyueii genmuiayuu

Ho OHH 1946 Bce yctaHOBKM, paBoTalOLLKE C HAPYKHBIM BO3TYXOM, HME-
HYIOTCSl TAKKE BEHTHWISILIMOHHLIMU CHCTEMaMH JTHOO yCTaHOBKaMHM ¢ QYHK-
LMeH BeHTHIALMH. BTO MOTYT OBITH CHCTeMBI, padoTaiolpe JH6o MOTHOC-
TbIO Ha BO3Myxe BHELIHEW cpexbl, MO0 HAa HEKOTOPOU BO3MYIIHOH CMECH.
TlockombKy HapyXKHBIM BO3NYX B TeYeHUE Toa IIPLTePIieBAET OMpeneieH-
Hble TeMIeparypHble KoslebaHHsA, TO MOIHOCTb, TpedyeMasi Ha HarpeB WU
OXNaXIeHue, Npy HU3KOH 110, COOTBETCTBEHHO, BBICOKOM TeMIiepaType oK-
PyXatoulero cpeibl MoXeT ObITh BechMa 3HAYHTEJIBHOM, YTO OHSTH-TaKH He-
GnaronpuaTHO CKA3bIBAETCH HA CTOMMOCTHOM [MOKA34Telle CaMOil CHCTEMBI.

Cokparenue HOpMBI CéeXcez0 8030yXa HA Hel06exa
npU IKCIMPEMAALHBIX MEMNEPAmypax

C y4eToM BbilIECKA3aHHOIO BCEIa CIELYET [IPOBEPSITh, HET JIM BEPOSTHOCTH
CHYDKEHHSI HOPMBIL CBEXETO BO3MYXa [IPH YPEe3MEPHO BBICOKON WU Ype3Mep-
HO HH3KOH Temmeparype okpyxalowel cpenbl. Ilpu 3TOM pexoMeHmyeTcs
[IPHAEPAKYIBATHCS TAKOIO IpaBMiIa’

OGsemublii pacxod Hapy#cHozo 8030yxa Ooaxcer Goims He Goablie c80€20
Heo0x00uM020, HO U He MEHBIUE CBOE20 BOIMONCHOZ0 YPOGHA.




@/4 TIasa 6 Onpedenenue neobxodumbix ofsemibix pacxodos 6o3dyxa

Criocob pacueta 0ObeMHbBIX PACXOIOB HAPYXHOIO BO3IYXA 3dBUCHT OOBIMHO
OT UMEIOIIHUXCH B PACIIOPSDKCHHH JAHHBIX M TAKXKC OT HASHAYCHMS HCITOMb-
3YEMOTO {IOMEelLeHUS

6.1.1. Onpedeaenue V, ; no xoagp@uuuenmy
6030yx000Mmena (kpamnocmu eenmuaayuu) LW

s IIpumep

LW = 06 beMHBIH pacxo Hapy#HOTo Bo3ayxa _ Vi, Plfaach
00beM NOMeLIeHAS Vi

Koaghgpuyuenm xpamnocmu eozdyxoobmena LW

KoapduumeHT KpaTHOCTH Bo3ayxooOMeHa LW IokaskBaeT, CKOJBKO pas
33 | yac Bech BO3OYX B IOMEMEHHMU 0ObeMOM V, 3aMeH#ETCHd CBEXUM
BO3IYXOM

B ciryuae opuenTupoBounbX 3HaueHUH musi LW cormacHo Taon 6 1 peds
HaeT o0 OMNBITHRIX BEMMYMHAX, ONMpPEACHIeMbIX C VIETOM HA3HAUYCHUST MC-
nojib3yeMbrx moMenenuii! T[IpH 3TOM ciiemyeT MMeTh B BUIY, uTO 0e3 3Ha-
HHS 60718 TOUHBIX OOCTOATENLCTB (TPAHMYHBIX YCIOBHIA), KacalolIAXcsi KOH-
KpPpETHOIo nNOMEIUCHHS, HE HCKAIUYEHBI CYLUECTBEHHbLIC OTKJIOHEHHHA oT
hakTHYecKH HEOOXOMUMBIX OOBEMHBIX PACXOI0B, YTC HEH30eXHO IIOBIUACT
Ha CTOMMOCTb MOHTHPYEMEIX YCTAHOBOK

ITyrem mepecradosky ypaBHeHus aas LW moaydaioT o6beMHBIH pacXon
HapYXHOIO BO3/IyXa

Vi, = LW x V, (M/uac)

» Ilpumep pacuema 6 I

JInst moMelneHMs ¢ rabapUTHHIMM pa3MepaMH — JUTHHA X HUMPHHA X BLICOTA =
= 10 M x 6 M x 3 M yKa3piBaeTCsl KO3DQUIUEHT KPaTHOCTH BO3ZYX000MeHa
4 pa3a 3a 9ac CrpamyvBaeTcsi, KaKoil pacxoj HapyXHOTO Bo3myxa (M’/4ac)
JIOJDKEH TONaBaThCd B 3TO IOMELIeHHe?

» Pewenue M WTR

V,, = LW x ¥, = 4 1/4ac x 180 M* = 720 m’/aac ' ~*V ' ¥

i3Y [ PR

! CM tpeBOBaHHsI CTPOMTENbHLIX HOpM Poccuitckoil ®egepanuu, HanpuMep
CHuII 2 04 05 03 «OToMIeHNe, BEHTWISALMA, KOHIHIHOoHHpoBaHue», ABOK CTAH-
OAPT-1-2002 «HopMmbl BO3ayxooOMeHa 3aaHHs XMJible M OOUIECTBEHHBIE» H
TPABOK-4-2004 — Hpum ped
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6 1 Obsemruie pacxodw Hapyxcnoeo eo3dyxa V,,

Tabaaua 6.1 Kosdduinents soznyxoobmena [1]

Tun NoMeLleHus

Hopma

CBexero

KoadduumeHT
BO3ayxooOmeHa

Bosgyxa (M') LW B yac
Ha YenoBeKa

B 4al

MpumevaHne

I. PaGoyue v obliMe noMeLwleHus

MomelleHvs ans 3a
PAIOKM AKKyMYTIHTOROB
Oducn

— HacTHble
— roCydapctBeHHble

BubnuoTteku

OfectymaduBarwme
YCTaHOBKM

OuucTKa M yTUnu
3aums pacnpegeny
TEeNbHbIX YCTPORCTB

Kpacunesin

KuHocTypum

Fapaxu

Pecropatm kade
= ARA Hekypawmx
— ANS Kypawmx

Toproeuie
nomeueHus

Nuteunsie uexa
Tepmuueckue uexa
KasnHo 3akycounbie

KunoTearph
HeGonbiuve Teatps

30
30

20
30

20

20

20

5 8 10
40 5 7
40 4 6 8

48

15 25 50

an

30 60

L
ot
Y 10 20

5 20

5 8 15
30 4 6 10
40 6 8 14
30 8

8 15

oo 100
30 5 6 8
30 56 8

S

BoiTAXKA BEEPXY ¥ BHUIY

NeTtom KO3 GULMEHT BOZAYXO0OOMEHE [0
14 No BO3MOXHOCTH MCNONL30BaTL
BEHTVJIATOPbI C PEryNvpYeMon
CKOPOCTbIO BPALWEHWA Hanpumep
MANOWYMHEIE OCEBble BEHTUNATOPRbI

B ¢oHaax crapuHHbix n 0COB0 LEHHBIX
KHWr y6eouTee B uenecoobpasHocTu
NPpUMEHEHUH KOHOAWUMOHUPOBaHWA

CTpemuTteCs K 6anaHcy WHOrga
npuberats K Sonee adeKkTusHomy
BO3AYyX006MeEHY NOAAYE NPUMTOYHOrO
BO3AYXa Hepes oTonuTesnbHue npubopb

M0 BO3MOXHOCTY NPUMEHSITL NOKANBHBIN
OTCOC WMHOTA2 AEWUCTBOBaTh Kak B
cnyyae 06eCTymaHWBaIOWMUX YCTAHOBOK

Koadrdmument sozayxoobmMeHa 3aBUCHT OT
Tenna Wanyyaemoro copuramu
(Y4TBIBaTE 3TO OBCTORTENLCTBO)

3 m? BO3AYXA B CEKYHAY HA KXW aBTO
MOGWIbHBIM [iBUraTens 3alMTa OT B3phIBa
[G 3} anqa BeHTUNATOPA W ABUraTens

JNetom xenarensHo 10 12

YuuTbiBaTh NOTEPM TENna

KoagpduuveHt Bo3nyxo0OMEHa 3aBUCHT
OT MMEIOLMXCH TenNOoM36EITKOB

[




Iaea 6. Onpedenenue HeobxoOuMbx 06BEMHBIX PACX0008 8030yXa

Tabmuma 6.1. KosdduumenTtr Bosnyxoobmena [1] (mponomkeHue)

Tvn nomeuleHus Hopma Koadppuument [MpumevaHue
CBEXero BO3ayxoobmeHa
BO3Oyxa (M%) LW p 4ac
Ha YenoBeKka
B yac

I. Pabouue u obwme nomeweHun

Liepksu, cobopel = 3.5 Q6bMHO OnpeaeneHUs KoadduumenTa
Bo3ayxooBmeHa He Tpebyercs, Tak Kak
3AECh BNOMNHE AOCTATOMHO BO3AYLLUHOMO Npo-
CTPAHCTBA; HaCTO UCMOMLIYETCS KANOPU-
epHOe OTOTUIeHUE C TIOCTOAHHOIA HOPMONA
CBEXET0 BO3ayxa Ha YenioBexa B 4ac

Kyxtu = no 20 PeKOMEHAYETCS N0 BO3MOXHOCTU OTCOC
‘-I@.Des BBITAXHBIE KONNAKKX

Manapsbie, NakoBsie 3TV faHHBIe UMEIOT CUNY NPU HANMYUK
uexa: BLITSXHOM BEHTUNALMMU B LEXE;

- paboTa BpyuHYO - 10...15...20 B KabWHaxX AnA OXPacky PAChbileHUem,
- pabota ¢ 25...50 CKOPOCTb OTCOCA B MAaKCUMASIbHOM
PacnbinnTensiMu nonepe4HomM cevernu 0,5 M/c; 06bINHO

TpebyeTca 3awwTa oT B3pwBa (Ex-
HCI‘IDHHEHHB), ¥nacc BOCMNnameHeHua
BbIGMPAETCA B 3aBUCMMOCTH OT TUNA
MCNONb3YeMOro pacnbinuTens

Na6opatopun B 100...150 YuuTeiBaTh ONacHOCTb B3pLIBA U
(aBTOKNABDI, ofpa3oBaHUa KOPPO3uK; oGecneduTs
BbITSXHBIE LWKADLI ) 3P eKTUBHBLIA NPUTOK CBEXEro Bo3ayXa

MponykToBbIE NaBKM ~ 4.6.8

CBEeTOKONUpOBANbHbIE — 10 ..15...20 KoadpuumeHT Bo3ayxoobmeHa netom

macrepckue [0 50; No BO3MOXHOCTU NPEAYCMOTPETH
MHOWBUOYANLHBIM OTBOA, TENNA OT MALLUH

MalwnHHsie 3ans! = 10...40 KoagdbuuneHT Bozayxoobmena 3aBucuT
npexae BCero OT UMEIOWUX MECTo
TEnnoBLiaeneHui

MOHTaxXHble Lexa 10 ..40 4...6..8...10 MpY NpOBEAEHUU CBAPOYHLIX PaBoT MU
npy KanopuGepHoM OTONEHU U
koagdVUMEHT Bo3ayxoobmMeHa paseH 7

Myseun ¥ 4.6..8 NS OTLENbHBIX MOMELLEHWA MHOTAR
MOXET NoTpeboBaThea cucTema

LWikonw KOHAMLMOHWPOBAHUA BO3AYXa

- pna gerei oo 10 ner  20...30 4.6..8

- crapwe 10 ner 25..49 - 4..6.8

CeapouHsie ! 20.. 30 OfiA3aTeneH 0TCOC B MecTe o6pa3oBaHus

macrepckue = 4ana; yumTolBaTb KOHUEHTPauMIo Tenia

Paavopybku, dorto- 6...8...10 BeclyMHas BeHTUNALMs!

artenbe U cTyauMu =
3BYKO3anucu




6.1. Obvemubie pacxodu Hapyxcrozo gozdyxa V, @

Tatnuua 6.1. Koadduuments Bozayxoobmena [1] (mpomomkenue)

Tuvn NomeLLeHus Hopma Koapduuuent {ipumevanve
CBexXero BO3AyxocOMeHa
so3nyxa (m') LW B yac
Ha YernoBeka
B 4ac

I. Paboune u obwue nomeleHus

TenedoHHble > 6...8.. 10 DYALTRAUMA NPUTOHHOIO BO3aYXa
cTaHumuu

Cuctembl U36BITOM-
HOrO JABNEHNs

(ans npeaoTBpPale- LRI
HUWA NONAOAHWUS Nbinm)
— repMeTUUHbIe - 3.5
3aaHua L ot
— NerKve 3paHus - 8...10

3anbl ans cobpanyia 20,,30..40 6...8...10

YHuBEpMAru - 6...8

Mpaueynsie = 10...15...25 Mpw HeobxoaMmMoCcT NeWCTBOBATL, Kak B
chyyae 06eCTYMaHUBRIOWMX YCTAHOBOK

Oywessie v - 8 .10

pasAeBanku, TyaneTo

PeMOHTHbIE O611aa BEHTUNALMUA NOMELLEHWUS;

macrepckue NPVHUMATE B PAcYeT BO3MOXHbIE NOTEPU

- 6e3 yxyguweHus 20...30 3...6...8 Tenna

— € yxXyaLweHnem 30...40 10...20 - - -

KavecTsa Bo3ayxa ‘ )

XKunbie nomeweHus  30. 40 3.4. 7

l. Kynanbuu, 6anu

MapoBas BaHs - 3.4 MocTosHHAR Nogaya HarpeToro Boagyxa,
YKa3aHHble KO3MDOULMEHTH BO3AYXO-

®DuHckan Bans - 3.4 O6MEHA BCTh MUHUMANBHBIE 3HAYEHWS;
npy HeoOXoAMMOCTN OeWCTBOBATD, KaK

TNeyebHbie BaHHbL - 8...10 B C/Tyyae 00eCTYMaHUBAKOLLMX YCTAHOBOK;
¢ koathduureHTOM Bo3ayx006mMena 10-12,

Bacceiimbl - 1 Bo BCex cnyuasx Nnoanepxvearte nerkoe
paspexeHue

Banw ¢ sBaHHamu 1 150 m? 2.4

AywesbiMK kabuHamM  Ha yac

KynaHusa

lil. Bonbuuuwl (oM. IVH 1946, 4)

BaHHwe xomHaTs! - 5...8...10 Cm. kynanbHu, 6aHu
Xnpypruyeckoe 5..8
oTeneHue 75

Kopunopu 3.8




Iasa 6. Onpedenenue neobxodumobix 0GsemHblX pacxodos e03dyxa

Ta6mina 6.1. KosdpdunmeHrsl BosnyxootMeHa (1] (mpoposkenue)

Tvn nomeLleHWs

Hopma Koagpduument  MpumedaHue
CcREXEero BO30YX00OMeHa

Bo3ayxa (M) LW B vac

Ha 4enoBeka

B Hac

lll. Bonbuuuw (cwm [WH 1946, 4)

Wudekupmorroe
oTaeneHue

TepaneBTMYECKOE
OTREeneHue

JleTckoe oTpeneHwe

OnepauMoHHble

750 (1701 § 8 (10] Mpu annaemusx n aHgemusx [ [,
B N0GOM cnyqae OTXOAAWMA BO3AyX
NPONYCKaeTCs Yepes anekrpvyeckue unuv
BakrepuvanbHble GUNLTPSLI

60 5 8

35 70 5 8 10

- 5 8 10 CvcTemMbl KOHAUHMOHWMPOBAHWA BO3AYXa,
BakTepuanbHble GUILTRS!!

MpyeMHbIA NOKOH, E 5 10
pasgfesanku
4

Hdoma marepm u 100 5 8 O6pawarb ocoboe BHUMaHWE Ha

pebenka OTCYTCTBUE CKBO3ZHAKOB

Cromatonorvyeckue 6 8

KabBuHeTH

IV. Yactibie goma

Tyanet - 6 8 10 MoanepXvBaTb AABNEHWE HUXE
atmochepHoro (paspexesue)

BaHHas komHaTa - - “n no 8 Dasnexue ruxe atmocdepHoro,
PEFYIUPYEMBIl BEHTUAATOR

Cronoeaa - 2 4

Mpuxoxas u 2 3

NECTHUYHbLIE KIIETKK

Kyxusa - 25 30 MoanepXmsars NABNSHWE HUXE
atmocdepHoro

CnanbHs 20 1 Netom K0adPUUMEHT BO3aYX006MEHa
ponxeH OuiTh Bbille

FocTuHas - 2 3

Mpaue4Han 6 8 MognepXuBaTb A2BAEHUE HUXE

JKunas koMHata

atmocdepHoro
30 40 2 4




6.1. Obvemubie pacxodvl HapyxcHozo 8030yxa V, \)

Tabmua 6.1. Kosdpdpuuuentsl Bo3ayxoobmera [1] (okoHYaH#e)

Ty NOMEeLWwEeHUa Hopma KoadduumeHt lpumevaHue
CBEXero Bo3ayxoobMeHa +
Boaayxa (M) LW B yac
Ha YenoBeka
B 4aC
V. MNMpouee
Xeneauaa gopora, - g8 15 40
TYPUCTUHECKUA
aBTobYyC
CranbHuie kamepb - 4 8
JOpOXHBIA TYHHENb OpuveHTUpoBOYHO 4 M® Bo3ayxa B
r CEKYHAY HA KKAbIA HAXOARLWIMACA B

TYHHENE aBTOMOGUIb, YYUTHIBATL NpU
3TOM A/WMHY TYHHENS, ero nCnonHeHue,
YUCNO MaLLKH

6.1.2. Onpedenenue V,,, no wacoeoi nopme
cgexce20 gozdyxa AR ¥

Hopma csexcezo 8030yxa uz paciema Ha 4eaA08exd 6 4ac

B nmoMemenusx, rae npedbpIBaeT MHOTO HApoay, a KAYeCTBO BO3AyXa JOIKHO
COOTBETCTBOBATH THIMEHMYECKHMM TpebopaHusiM cortacHo JUH 1946, oGbeM-
HbIi{ pacxoj; HapyXHOIO BO3AyXa ONPEAeTIsSeTcs MO HOpME M3 pacyeTa Ha
ONHOTO 4eJJOBEKAa B 4ac.

AR, g

P v

v,

AU =
IVi(
M, KOJAYECTBO JIONSH B [IOMELCHUH

AR yopMa CBexero BO3Iyxa B M>/4ac HA Y€JIOBEKA COIJIACHO Talum. 6.2. ae.

¢ %

Munumaisnan Hopma ceexcezo 6030yxa na veioeexa 6 4Hac

Hopma 20 M® B yac Ha ONHOTO YEIOBEKA CYMTACTCH MUHMMANLHO HOMYCTH-
MOW K B HOPMAJNLHOM CHTYalli¥ He MOXeT ObITh HHXKe.

Hopma ceewcezo 6o3dyxa uz pacdema Ha RAOWA0H NOMEULCHIA

Ing nomeweHui ¢ MHTEHCUBHBIM [BWXEHHEM SOCTOSHHO MEHSOmeNcs
NyOMMKK (TOPrOBblE 3alkl, BHICTABKM) 3d OCHOBY GEpercs 4YacoBOH 0ObeM
BO3myxa u3 pacdyera H4 OCHOBHYIO ILIOIANb, T e. [M3/yac M?]. Torna uMeeM:

Vw=4; AR,

Tne: A, — miomans B M2, AR — HOpMa CBeXero BO3myXa, [M3/udac - m?]
cornacHo tabxn. 6.26



Irasa 6 Onpedenerue reobxoOUMBIX 06BeMHBIX PACXO00E 8030yXa

Tabanua 6.2a. HopMa cBeXero Bosmyxa B 3aBUCHMOCTH OT HA3HAYCHHS T0-
MELIEHHA ¥ HAPYXHOH TeMIlepaTyphl B [lepecdeTe HA YeI0BeKa H OCHOBHYIO
maowans [2]

C yuemom HKOHOMUMECKUX ODOCHOSAHUN HOPMbI 8030YXA NPU HADYXCHOU Memne-
pamype t, < 0°C 0o pacuemuoeo 3HaueHus RO KAUMAMU4ECKOH Kapme
AHH 4701 mozym aunetino nowumcamecs 0o 50% Ipueedennas dasree madiuya
codepcum Hopmbl 6030yxa OnA pacvemnozo 3navenus [, = —15C

Pasubim o6pazos sma Hopma npu ¢, > +26°C moxcem Obtmb cokpaiera 0o 75%

MuHUManbHbie 3HavYeHus

BepxHue npenenst

Temneparypa Oducst, AypuTOpWM, TeaTpbl, BwiCTaBouHble 3ansl,
HApYXHOro BO3ayxa f, KOHGEPEHRL-3ans! KOHUEPTHble 3anbl TOproeol€ NOMELEHUA,

pecTopaHbl®
C m? B 4ac Ha 4enoBeKa
-15 15 25 10 18 10 15
-10 20 33 14 24 14 20
-5 25 42 17 . 30 17 25

i1 Ya

ot 0 po + 26 30 50 20 35 20 % 30
Buiwe +26 23 38 15 26 15 23
TemnepaTypa BoiCTABOYHBIE 3a/T6i, TOPrOBbIE MNOWAAW C PectopaHbl, kade,
HapYXHOTO BO3ayxa !,  ToBApaMK, HE 3ArpsASHAIOLMMY BO3AYX cTonoBbie’
o] M? B 4ac Ha Yenoceeka
-15 3 6
-10 4 ' 8
-5 5 10
ot 0 no +26 6 il L '
Bbllle +26 5 °* ! i 9

Ocnoenbie 3ada4vu npouecca so3oyxootmena

Bee 3arpsa3HsIOLie BO3AYX IIPHMECH JOJKHbI «pa30aniaThCsS» MPH-
TOKOM CBEXEIO BO3LYXd [0 TAKOH CTelleHM, 4ToOb OHH yXe HE
MOIJIM IPUYMHHTE BPEHl 310POBBIO, HE BHI3BIBAIM HEMPHSATHBIX OLIY-
LeHH# ¥ He Mewany pabore.

CBexuii Bo3IMyX JOMKeH ofecrednBaTh KOM(MOPTHYIO TeMIlepaTypy H
BIIAXHOCTD

! 3peck MOXHO BEIOpaTE 60NCE BEHICOKOE SHAYCHHE.



6 1. Ofivemubie pacxodu HapydxcHozo eo3dyxa V,

Tabmuoa 6.26. Hopma cBexero Bo3nyxa, pacCUMTAHHAA Ha OCHOBE PerjaMeH-
Tauui st paboyrx MeCT

Bua geatensHocty  HopmansHas JonomHuTtensHan  Taxenbie Tunoswe

(cM creneHb paborta‘ Harpy3ka' aanaxw?® MOMEILEHUA KK
aKTUBHOCTU MacTepckve

g Tabn 2 2) {ripymMmepbl)

W13 pacuera Ha

yenoBeka M8 yenoseka m?? yenoBeka m??

Cupsvas pabora 20 40 4 8 30 40 6 8 40 8 Oduce Toprosble
3ans

Nerxas pabora

CTOR WAKN cUas 40 60 8 12 50 60 10 12 60 12 FocTUHWUSL,
MOHTXHBIE Lexa,
Macrepckue

Tpys paboyero Topauure uexa,

- cpepHemaxenuir 50 65 10 13 60 75 12 15 B5 17 MbITBHOE Y BNZAXHOE

— TAXenbi >65 >13 >75 >15 BS >17 NpPOW3BOACTRO,
nuTeHbIe Lexa,
THXENan
MPOMBILLLNTEHHOCTL

Kpome Toro, ciemyer NpUMHAMATE BO BHUMaHHE CIEHYIOIIEE.
Obsemuniii pacxod 6030yxa npu GOnOAHUMEALHBIX HAZPYIKAX

* Ilpu GonpIUX TONOMHUTETLHLIX HATPY3KAX HA BO3JYX MOMELIE-
HHA (HAIpHEMep, NpH HAJM4YMH [TOCTOSHHOTO objaka tabayHOro
IBIMA) MPUAETCS TMOBLICHTE HOPMY CBEXEro BO3jayXa Ha YeloBeKa
MHHUMYM Ha 20 M*/gac.

+ Ilpu 3KCTpeMaNbHO HM3KHX HIH BBICOKMX HAPYXHBIX TeMIIEpaTypax
HopMy AR ¢ yueToM 3aTpat Ha HarpeB W, COOTBETCTBEHHO, OXIaXIe-
HHE MOXHO coKpaTtuTh Ha 50% (rabi. 6.3)

' Hanpumep, TaGayuHbii KbinM

* Hanpumep, HenpuATHBIE pe3KWe 3amaxd, STOBHTHIE Tassl (cM Bewauasl MAK —
MaKCHMAaIbHO JOIMYCTHMOE COACPXAHHE [A430B HIIM JIETYYMX PAaCTBOpPHUTENEH B BO3IyXe
paGouero nomerneHus)

* Moist paboymx moMelueHMi ¢ MHTEHCHBHBIM TepeMELLIEHHEM IOl B3ATh 38 OCHOBY
0,2 0,3 yen /m? ocHOBHO#M MmIOIIATY

* HopMa cBexero BO34yxa MPH HapyxHOU Temuepatype 3, > 20°C a0 32°C, a Takke
<0 10 —12°C MoxXeT THHEHHO YMEHBIIATHCS MAKCHMYM Ha 50%



@ Trasa 6. Onpedenenue Heofxodumbrx obsemubix pacxodoe 603dyxa

Tabmauna 6.3. HopMbl cBeXero Bo3yxa Ha 4YejiOBEKA B 4ac, MHHMMATbHEE U
MaKCUMAaJIbHEIE 3HauyeHust [2]

MuUHMMaNbHBIE 3HAYEHMA

B BLICOTHBIX OMAX C NOYTK NOJIHOCTLIO 3ACTEKIEHHBIMU T2PMETUYHBIMK HADYXHbLIMIA
NOBBPXHOGTAMMN 3TW BRAK4MHBI PEKOMERAYETCH YABOUTH

ONTUManbHbie 3HAYEHUS

Temnepatypa HapyXHoro MNomewgHua ¢ 3anpeTom Ha MNMoMeweHua ¢ paspeLleHnemM Ha
BO3/YyXa tu KYpeHve KypeHve

C M*/4ac Ha yenoseka M3/4ac Ha Yenosexa

-20 8 12 12 18

-15 10 15 15 23

-10 13 20 20 30

-5 16 24 24 36

o7 0 pao +26 20 30 30 40

BbllLe +26 15 23 23 35

» Ilpumep pacwema 6.2

HorycTuM, CTOUT 33/ia4a 00eceuTs 3hHEeKTHBHYIO BEHTANSALMIO B HEKOSM
koHepeHLi-3a1e Ha 200 uenoBeK, IIE 3alpeliacTCs KYPHTh.
Kakoit obbeM cBexero Bosgyxa (M3/dac) morpebyerca?

b Pewenue

M3 tabn. 6.2a umeeM: AR = 20 M*/gac Ha uesloBEKa.

V,, =n, AR =200 genoBek 20 M’/dac Ha denoBeka = 4000 m*/gac.

6.1.3. Onpedeaenue V,;; no xonyenmpayuu
8peOHbIX Geuiecme 8 NOMewenuu

BpeaHBIMU BEILECTBAMM B TIOMEILEHHH HA3BIBAIOT COAEPKAIIMECS B BO3IYXC
rassl, naps! ¥ IbslIb, CIIOCOGHBIC OKAa3bIBaTh BpeMHOS BO3ACHCTBHE HA Opra-
HU3M 4denoBeka. TIpHTOK COOTBETCTBYIOWEro 06beMa HApYXKHOTO BO3Ayxa
CIIYXHT IJI1 TOTO, YTOOBI IO BO3MOXHOCTH pa30apisTh 3TH BpelHbIE BELE-
cTBa 10 KOHIIEHTPALHH, COOTBETCTBYIONIEH MAKCHMATBHO IOIMYCTHMOI Be-
nuyHHe Ha paGodyem Mecre (MAK)' (cM. 1abi. 6.4).

_ HMMEIONHIACH 00BeM BpeJHBIX BEILECTB B HOMEIEHHH _ mg
MAK - KOHIIEHTpaLWs BPeAHBIX BEIWECTB B OKpyXatomieM Bo3ayxe MAK-K

VAU

m B KI/4ac MIM M*/4ac

K, B ppm — wacreif Ha MUIUIMOH (M3MepsieMasi BEIMYMHA)

! B rexumryecKoii mureparype Poccmiickoii Penepaiin TepmuH MAK coorseTcTByeT TEP-
muny ITJK — npeaensHo JONYCTHMOM KOHLEHTPALMH BpeOHEIX BELUECTB. — Jlpum peod.



6.2. Obsemusiii pacxod npumoxno2o aosdyxa V,,

MAK: MaKkcUMaJIbHas KOHLIEHTPALIMS BPEAHbIX BELIECTRB Ha paboueM Me-
cTe B ppm {cM3/M?) HIm MT/M>.

» Ilpumep pacuema 6.3.

B XMMIYECKOM 1I€X€ HEKOero 3apoaa exevacHo Beuiesnsiercss CO B obbeme
0,2 M*/4ac. Harpyaka nocrymnaonero HapyXxHoro BO3Ayxa ZoCTHraeT 2 ppm.
Tpebyercs y3HaTh, € KAKUM KOJIMYECTBOM CBEXETO BO3IyXa (M>/4ac) 1o/DKHa
paboTaTh BEHTHIIALMOHHASL CUCTEMA.

» Pewenue
H3 tabi. 6.4 umeeM: MAK = 30 cM?/M>.

B Vs _02m’fuac ppm  10%cMm
MAK-K,; (30-2pppm cm>/m>  M°

3
Vau =7143 > /uac

ppm — yacredl Ha MUJIMTHOH
Vo = 7143 m*/aac

Tabmna 6.4. Bemnmuuuasr MAK, Bumucka u3 [6]

Bpep#oe sBewectso cmi/M3l Mr/m? BpenHoe BelwecTso oMM Mr/me
AugToH 1000 2400 MeTanon 200 260
Ammmak (NH,) 50 35 HuwkoTuH 0,07 0,5 '
Menkasi acHectosas - 2 HutporanuepvH 0,05 0,5

nbinb? 7
Benson? 5 16 Oson (O,) 0,1 0,2
CauHel, e 0,1 docdop (kenTbi) cay 0,1 !
Bpom 0,1 0,7 Mponan (C,H,) 1000 1800
Xnop 0.5 1.5 PTyTs 0,0t 0,1

drop 0,1 0,2 AzotHas kwcnota (HNO,) 10 25
Dopmanbaerva 1 1,2 CeptmcToit anrvopun, (SO,) 2 5
Mippasun? 0,1 0,13 CepHas kucnoma (H,S0,) - 1
Deyoncs yrrepopa (CO,) 5000 9000 [eyokucs asora 5 9

Oxuce yrnepoga (CO) 30 33 OxknCb LUMHKA (abiM) - 5

6.2. O6beMHbI pacxon NPUTOYHOrO BO3AyXa v,

Oﬁ'bBMHLIﬁ pacxol BCEero IoCcTynaromero B INOMEIECHHE BO30yXa OIIpEae.isi-
€TCA B 3aBUCHUMOCTH OT TOTO, KaKU¢ 3a0a4d OH JOJXKCH BBRITOJIHATD.
3neck B NPHHAIKIIE MOTYT OBITH CHOPMYIMPOBAHE! TPH OCHOBHBIE [IEJIH.

Jadawu obsemiozo pacxoda npumounozo 803dyxa
*  cHaOXeHHUE [IOMeleHHs CBeXHM BO3LyXOM, T.e. obecneueHNe BEHTH-
TSN,

*  0borpen MOMEIEHWI IO TIPHHUMITY BO3IYLIHOIO OTOILIEHMS,
*  BO3MOXHOE OXAXASHWE [IOMELIEHNS,

! MoxeT 0603Ha4aATbCH TAKKE KAK «4aCTel Ha MIWUTHOH».
? OnacHBl B OHKOJOTHYECKOM OTHOILEHHH



Inasa 6. Onpedenenue HeolXxoOUMBIX 00BEeMHBIX PACX0008 6030VXA

Bubop (nosviutennoil, nonuxcennoti) memnepamypot
npumo4nozo0 6o3dyxa

[TpaBunbpHEIN BEIGOP TeMITEPATYPLI NPHTOYHOTO BO3IYXa 3aBUCHUT OT MHOXE-
CTBA TPAHMYHBIX YCIOBUi, KaK TO: UCHIOTHEHUA H PacHoIOXKeHHUS TPOXOI0B
U BO3[yXa, pasMepos ITOMEIEHHA, €70 HCII0Ab30BalMA M, KOHEYHO, TEIl-
JIOBOK M XOJIOMWIBHOM HATPY30K.

6.2.1. Onpedeaenue V,, 0aa ueaeii genmuiayuu

Ecmu npeaycMoTpeHa MpocTasi BEHTHISIMS [IOMEHIEHUsA, TO IIOHATHO, YTO
OLHOBPEMEHHO IIPHACTCSH M03a00TUTLCA M O BBITSKHOM CHCTEME.

OGnemMHBIH pacxosl MPUTOYHOrO BO3AYXa V., MpeIHA3HAYEHHBIA 1715
BEHTHJIALIMH TTOMEILEHHSI, ONpeae/sioT U3 BbIMHCIEHHOTO 06BEMHOTO pac-
Xola HapyXHoro Bosfayxa V,  corzacHo nyHkry 6.1.1.

B 310M cniyyae umeem: -
Vw = Vi 2

PucyHok 6.1. neMOHCTPHpYeT yCTAHOBKY Uit paGOTH HCKIFOYHTENBHO C
HapyXHbIM BO3IYXOM.

IMockonbKy pist TONOOHBIX YCTAHOBOK B 3MMHEE BPEMSI Io/id IIPH OYEHB
HHM3KUX TEMIIEPATYpax OKpPYXawllel cpeibl noTpebyeTcss BeChbMa BbICOKas
TEIUIOIPOU3BOMHATENILHOCTD, TO TAKKE M B 3THX CILyYasix [IPUXOOUTCH AyMarh
O BO3MOXHOCTH COKPALIEHUA pacxoja HapyXHOro Bo3myxa. [IpH 3ToM roc-
JIEAHMIH, KaK NpaBuilo, MOIIOJHSETCH COOTBETCTBYIOIIMM OObEMOM HHUPKY-
JIUPYIOHIEro BO3Nyxa, T.€. TAKAs YCTAHOBKA HYXIAeTCAd B MOJXOASIIEM CMe-
CUTENIbHOM GOKe (KaMepe cCMellleHUs).

Puc. 6.1. CxeMa peHTHIALHOH- AU ZU
Hoit ycTaHOBKH, paboTaloueii :::Q:r @ [:>

YHUCTO HA BHEUIHEM BO3IYXE

AU — BHEWHHUH BO3AYX,
ZU — OpUTOMHBIA BO3OYX,
UM — [MpKyIHpyIOLIHH BOJIYX.

Puc. 6.2. Cxema BeHTUISALMOH- AU L
HOM YCTAHOBKH CO CMECHTEIb- m
HEIM B10KOM

S

N

Ay
T




6.2. Obvemnbii pacxod npumounozo gosdyxa V,,

TemnepaTypa IPHTOYHOIO BO3NyXa NOKHA OBITH HA HECKONLKO TPAMy-
COB BbIIIE TEMIIEPATYphl MoMenieHust (puc. 6.2). Eciiu BhfMpacTcs pexuM
CMELIAHHOIO BO3AYXA, TO IPUTOYHBIA BO3ayx (V) ByAer cocTosith M3 Ha-
pyxuoro (V, ) u unpxympyowero (V) Bosayxa, 1.e.:

I/ZU = VAU + VUM‘

6.2.2. Onpedeaenue V, 047 0monieHus nomewenus

TTonobHO ToMy, Kak MO0 oTomuTebHBI MpUOop (panuatop, xanopudep)
OTZAaeT TEIUI0 BO3AYXY [TOMEIUEHMs, YTOO TOAIePXKUBATL B HEM OTIpeelIcH-
HYIO TEMIIEPATYDY, B CJIYUA€ BO3AYLIHOIO OTOTUICHHA 3TY 3a/1a'y BLIIOIHAET
[pUTOYHBIH BosnyX. Tpebyemasn TeruioBas Harpysxa Q) I1PH BOCOPHATHU BCErO
HEOOXOIMMOro KOJNHMYeCTBa TeIlIa J0KHA Onpefe/siTeea mo HopmaMm JUH
4701. M36biTouHAs TeMIepaTypa (CpaBHUMAS! C MMOBLILICHHOH TeMIepaTypoi
OTONMTENBHOTO TpHbopa) 3HAYWTENBHO BIHAET HA BBIYHCICHHBIH 0OBEM-
HBIH PacxoJ MPHTOYHOTO BO3IYyXa MU HE MOXET BRIOMPAarbcs MPOM3BOJBHO;
OHa OOYCJIOBIHBAETCHA, KPOME IIPOUETo, HA3HAYEHHEM M HCIIOIbL30BaHHEM
paccMaTpHBaeMoro nomeineHus (puc. 6.3).

H30bimounbie memnepamypsi 048 8030YWIHO20 OMONACHUA

Ecnu reMneparypy NpUTOUMHOTO BO3yXa BHIOMPAalOT CIWIIKOM BLICOKOH, TO
OYE€Hb TEIUIBIA BO3AYX MO NPUYMHE CBOEH MANOH [UIOTHOCTH HEMELIEHHO
ycTpemisercd BBepX. BOaM3M ToToKa oH obpa3syer cBoeobpasHyo TeILio-
BYIO TIOAYLIKY, B TO BpeéMs KaK 30Ha npcOBIBAaHMSA JMIONEH — B OTCYTCTBHE
CHEUUATBHBIX, JOCTATOUMHO TOPOTOCTOSIIMX BEHTHWISLUOHHBIX magoHoB —
ABHO CTPAlaeT OT HelocTaTKa Tera.

YcraHannHBas Xe¢ HM3KHE TeMIIepaTypb! IPHTOYHOTO BO3IYXA, IOMyua-
0T, Kak CIefyer U3 pacuera, Ype3MEpHBIA OOBeMHLIA pacxol, UTO OMIHATb-
TaKy HeOJIaronmpUsaTHO CKA3bIBACTCS HA pasMepax JIEMEHTOB YCTAHOBKH.

PekoMeHyeMble H3ORITOMHBIE TEMIIEPATYPbI MPEACTABIEHB B Tabi. 6.5.

Unpkynupyiowmii soagyx
Otonutensheit npubop

Tennosas narpyaxa (&) .
Ha BOJAYX NOMELLIEHKS g,>0

Puc. 6.3. Tlapamerphl, BIHSIOILME HA OGBEMHEI PACXOH TIPHTOSHOTO BOIAYXA
V., TIpH OTOTNEHMKM TIOMeLLEHHS

3 3axaa M 1566



@ [hasa 6. Onpedenenue HeoOxo0umbls oGsemublx pacxodoe 6030yxa

__ 9
Vay = C;—Z;}: (M3/uac), roe

Q,, — TewloBas Harpyska cormacHo JJMH 4701 B Br
¢, — VIeIBHas TeroeMKocTh Bosayxa 0,35 Bru/M® - K
AS, =9, — 88K

Tabmmma 6.5. PexoMennyemble H3GLITOYHBIC TEMIEPATYPh! B 3aBUCUMOCTH OT
UCTIONL30BAHUA AOMEIEHUS [6]

TeMnepaTypes NPMTOYHOO BO3AyXa NPV BO3AYIHOM OTONneHuk &, = o + Az?u‘

Ucnonbaosanue  KomdoprHas MacTtepckue MpoMsilineHHye B 2aBUcMMOCTU OT:
NoMeLLeHs 30Ha MoCTPONKK BO3AYXONPOHULIAEMOCTH,
BEHTHAALMOHHON
WN3bbiTouHme 8...12 10...20 15...25 COCTaBnAOLL#H,
TeMnepaTypu HarpaeneHus BO3ayxa,
Ad, BLICOTHI MOMELLEHWS,

06bEMHOr0 NOTOKA, 30HbL
npebbiBaHun nioae,
CUCTEMbE PRIYIAPOBAHSA

» Ilpumep pacuema 6.4.

s BRICTABOYHOIO 3aia MpeAycMOTPEHO Bo3ayliHoe otoruienue. ITo TMH
4701 onpenenes noTpedHbIl pacxox Teria — 47 xBr. Temnieparypa nomenie-
Hus cocrapaser 20°C, u3dnrouHas TeMireparypa 18 K. Kakos no/keH GBITE
pacxoi IIPMTOYHOIO Bo3myxa (M*/uac)?

» Pewenue

Oy 47000 B

e = 7460 m*/ac.
c.-AD,  0,35Br u/m K 18K MHac

Vou =

6.2.3. Onpedeaenue V,  0ra oxaaxcOenus nomeusenus

BeyyuuHeI, TaK WM HHAYe BO3NCHCTBYIONIME HA 06BEMHEIN MOTOK TIPHTOY-
HOTO BO3IOyXa, MpeAcTaBieHs! Ha puc. 6.4.

IIonuxcennvie memnepamypol 043 0XAAWOCHUA 6030YXA NOMEUEHHA

Y0081 A0OUTECA OXTAKICHMA BO3IYXA B MTOMEHICHHH, HeOOX0IUMO JIOHM3HTE
TEMIIEPATypy IIPUTOYHOIO BO3AYXa IO YPOBHA HIDKE TEMIICPATYDPHI TOMELIE-
Hua. Ho mockonbKy nocTymwicHue boJice XOMOMHOMO BO3MyXa YE/I10BEK OObIHO
BOCIIPMHKMAET KaK HEXeJaTeJIbHBIH CKBO3HAK, TO K BbIGOpY TeMIieparypbl
TIOCTYNAIONIETO BO3Myxa (¥, WIM, COOTBETCTBEHHO, A% = ¥, — 1) puxo-

! Temneparyphl IpHTOYHOIO BO3AYXA M, COOTBETCTBEHHO, [IOHIDKEHHbIE TeMHeparyphl
TIPH OXJIAKACHUH CM. B Tab. 6.6.



6.2. Obvemibiil pacxod npumounozo ozdyxa V,, @

Temneparypa NpHUTCHHOMO
BO3AYXa MEHbLLE
TEMNepaTyphl NOMELLIEHUA

Xo an Harpyaka @ — »
e soam | Gc= Va6 (8 =8

Lipkynupyrwué BO3fyx
OxnaxgaloWwui arperar

Puc. 6.4. Daxkropel, RIMAKOIKE HA OOBEMHBIA [TOTOK HPUTOYHOrO BO3AyXa
(V) Py OXIAXIEHUH NOMCIIEeHHA

AMTCH OTHOCHTBCH OCOOEHHO BHHMATENBHO. B CBS3M ¢ 9THM IIOHHXKEHHEBIC
TeMIepaTypel A, TO/DKHBL GBITh rOpa3ne MEHbILE Pa3HOCTH TEMIIEpATYp VI
BO3NYIIHOTO OTOIUIeHUsi. HeKoTopheie CrpaBOYHbIC 3HAYCHHMSA U1t BbIGOpA 110-
HIDKEHHBIX TeMIIepaTyp npHBegeHbl B Tabl. 6.6.

Ta6uua 6.6. CopasouHas wudbopMalusy AMs BrOOpa MOHHXCHHBIX
Temmepatyp [6]

MonuxeHHble Temnepatypsl Ad, = 8, — @ npu oxnaxaeHun Boagyxa (8, = 8 — Ad)

2u

Crioco6 npoxoxaeHns Bo3gyxa KomdoptHas 3oHa MpOMBILLNBHHOCTE
PeuieTku Ha creHax (BHU3Y) 2..3(3..4) 3.4 (4..5)
KomHarHeiA npubop (Hanpasnenue Bsepx) 4.5 (6) 5.6

foTonoyHBI# BO3AYXOpacnpeaenuTent (3)..4..5 4.6

Ulenestie oTBEPCTUA (B MOTONKE) (6)...8...(10) penxo

Mpoemb s BUxpeBbIX NOTOKOB (B novosnke) 7...8...(10) 8...10...(12)
Connoeie oraepcTus 4..6..(7) 5...6...(8)
Tapensuatsie KnanaHb! 2..(3) 3..4..(5)
Pacwwpsiomecs BoapywHbe OTBEPCTUR 1...2...(3) 2.3

Xoaodonpouzeodumeavnocms Q cozaacio nopmam VDI 2078

Heobxoanmocts B BO3AYLTHOM OXJIaXIeHHH TOMEIEHHS C MCITOIb30Ba-
HHEeM TeXHMKH KOHIAMLHOHUPOBAaHHS BO3JyXa BO3HMKAET, KaK NpPaBHIIO,
JI€TOM. 3aech pelalomyo pojib IpH pacuere 0ObEMHOIO pacxofa MpH-
TOYHOrO BO3jyXa MrpaeT XOJOoAWiIbHAH Harpyska { 310 00bsCHsETCH
BO3aeiicTBHEM HApPYXKHOIO TeIUIa, TeHEPUPYEMOro COJTHEUHBLIMH JIydaMHu,
Ha cTeHbl 3maHUil, KPBHIIIKY X OKH4, @ TAKXEe PacIpocTpaHeHHEeM Temna
BHYTPU ToMemeHUH, B 4aCTHOCTH B PE3YJIbTAaTe OTHAYM TeIlla YeJOBe-
KOM, anexkrponpubopamMu, ocBeleHHeM, aubo repegadeil Terwia 1Mo or-
PaXnawoimum creHaM, TPaHAYAMM C HEKOHAMHUOHHPYEMBIMH TIOMe1re-
Husmu, Q. Bblumcasiercs cornacHo Hopmam VDI 2078 (Colo3 HeMenKux
MHXeHepos).
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Ok
Vyy = —E—
W s AD
0, — XoNomunbHas HArpy3Ka, Hanpumep, no VDI 2078, Br .
¢, — 0,35 Bry/M’ K
A%, =98 —d,, 8K

» lpumep pacuema 6.5

Cxoneko motpebyetcs MpUTOYHOTO BO3MyXa (V) M OXmaxueHud roMe-
IIEHHS, eCIIM BbIYMC/IEHA XolomwibHasa Harpyska (Q.) 8 kBt u BniOpana
MOHYDXeHHas TeMmeparypa 6 K?

» Pewenue

Q. 8000

= M’ fuac = 3810 m*/aac
c,-AD. 0356

x

Vo =




»
N R T . w Y,

P " 141 + w3 1

rMABA 7

, CUCTEMbI
ECTECTBEHHOW
BEHTUAAUMN

fio cmbicnoBoMy comepxauuio JHH 1946, ycTaHOBKHM KOHAMITMOHHUPOBA-
HHUS BO3JyXa OTHOCHTCH K CMCTEMaM €CTeCTBEHHOM BeHTWIALMM, obecre-
YUBAOIIYM Bo3ayxoobmern (LW) mexny BurrsikHbiM (AB) 1 cexxmM Ha-
pyxHBIM (AU) Bo3nyxoM, H ycnellHo DYHKIIMOHUPYIOT Oe3 mpuBeNeHHS B
AeHCTBME BEHTHMJIATOpPA AJA JOCTHXEHMA COOTBETCTBYIOILEIO ABMKEHUA
BO3Ayxa. KOHCTPYKLUMOHHBIMHY 3/IEMEHTAMU 31aHMs, UMEIOIUUMHU OTHOILE-
HHE K paccMaTpUBAEMOMY BOIPOCY, MPMHITO CYMTaTh HAPYXKHBIE OKHA,
BEHTUJIAIIUOHHBIE LIAXTHI M OMpegeNeHHBIM 00pa3oM BBIIOIHEHHBIE OT-
BEPCTUA B NOTOJOYHOI 30HE.

Hpusunsi ecmecmeennozo 8o3dyxoobmena

Bosnyxoo6meH Ha 0CHOBE €CTECTBEHHOTO N BIDKEHMS BO3AyXa BO3MOXEH IPH
CleYIOIMX YCIOBUAX:

*  IIpU JOCTATOYHO OOJBIION Pa3HOCTH TUIOTHOCTEH Ap BO3IyXa CHapy-
XM U BHYTPH NOMEIEHUS,

*  IIpH HOCTYDKCHUM JOTIONHMTENLHOTO OBIKEHMSI BO3MyXa (Ap =p,  — p,.)
34 CYeT BeTpa.

O6a 3THX BIMAIOMITX [TapaMeTpa YYMTBIBAIOTCH B CHCTEMAX €CTECTBEH-
HOH BeHTWIALXH.

7.1. BnusHue pa3HOCTU NNOTHOCTEN Ap

ITpoyece ecmecmeennoii eenmuarnyuu i

EcrecrBennoe miskenne Bozmyxa OGBACHACTCS PasHOCTBIO [NABNCHHH Ap.
Ipupona crpemutcs x Tomy, uTO6bHI KOMMIEHCHPOBATh 3TY PA3HOCTb B Ha-
TIpaBiieHUM GoJiee HU3KOTO JaBIEHUs BO3LYXA WIH, COOTBETCTBEHHO, MEHDb-
el roorTHocTY.,



@ Tasa 7. Cucmemsi ecmecmeenHou GeHMUAALUY

Pasnocme daeaenuii u niomnocmen

B c4eTHOM BHIpaXEeHHH 3TO BBIIVILIHT CIEAYIOUIMM 06pa3oM:
Ap =p, = P, T Pay T Pup B KI/M?
Ap=g-h- Ap,
IIe g — YCKOpeHHe curbl Takectd = 9,81 m/c?
h — adekTHBHAA reope3nueckas BeICOTa (M)

Ap — pasHOCTB JABIeHUH BHYTPEHHENO M HapyxHoro Bosmyxa (Ila)
Ap — pa3sHOCTB IUIOTHOCTEH (Kr/M?)

Tabumna 7.1. CKOpPocTh BO3AYXa B BEHTHJILMOHHEIX wwaxTax [ (Ap), M/c [8]

Beicota, PasHocts Temnepartyp, K

M 4 5 6 8 10 15 20 25 20 40 50

i - - - - - - - - - - -

2 — - = - 049 059 069 075 080 093 1,01
3 0,3 041 045 052 060 073 084 092 099 1,13 1,22
4 043 048 053 061 069 084 096 1,06 1,14 130 1,41
5 048 055 0680 069 078 094 109 1,18 1,28 144 1,58
6 054 060 066 076 084 1,03 1,17 1,30 140 158 1,73
7 058 065 072 082 091 1141 1,26 1,40 152 1,71 1,87
8 062 069 077 087 097 1,18 1,35 1,50 162 1,83 1,99
9 0,66 0,73 081 09 1,02 1,26 1,42 158 172 194 211
10 069 077 085 09 109 1,33 1,51 1,67 181 205 233
11 073 081 089 102 1,13 1,38 158 1,75 1,9 2,15 234
12 076 084 093 1,06 1,18 146 165 1,83 1098 224 245
13 0,79 0,87 096 1,11 1,23 152 1,72 190 206 233 255
14 082 091 101 1,15 1,28 157 1,79 198 214 242 265
15 085 094 1,04 1,20 1,33 162 1,85 205 222 251 274
16 0,88 098 1,08 124 137 168 1,91 211 229 258 282
17 0,90 1,00 1,11 127 141 1,72 1,96 2,17 236 266 291
18 093 1,03 1,14 131 156 1,77 2,02 224 244 274 299
19 096 1,06 1,17 1,35 150 1,82 208 230 250 282 308
20 098 109 1,20 1,38 1,54 187 214 236 256 289 3.16
21 1,01 112 1,23 142 1,58 192 218 242 262 206 3,24
22 103 1,14 1,26 145 1,61 19 223 248 268 303 3,31
23 105 1,17 129 148 165 200 228 254 274 303 338
24 108 1,19 131 152 168 205 233 259 280 316 346
25 1,10 1,22 1,34 155 1,72 209 238 264 286 323 3,58

B 1abn. 7.1. npejpcrapiieHbl CKOPOCTH BO3iyXa B BEHTHIALIMOHHBIX 1aXTax;
Ta0I. 7.2 IeMOHCTPUPYET Pa3HOCTh JABJIEHWH B 3aBHCUMOCTH OT TeMIlepaTy-
PHI BO3AyXa W 3((PEeKTHBHON reome3nyecKoil BLICOTHL

PasHoCTH ILIOTHOCTEH B MOMeLIEHUAX JIubOo B 3AaHUAX obecre4uusaoT
TUIIHYHYI0O OPHEHTAIHIO JBMXKEHHS BO3AyXa B BEPTUKAILHOM HaMpasic-
HMM H, CJIEJOBATEIbHO, IIPEAMNOIATAEMBIA BO3AYX00O6McH B 0OJMacTH Ha-
PYXHBIX OKOH.

! Pa3HOCTE IIOTHOCTH MEXIY OKPYXaIOLUHMM BO3LYXOM U BO3IYXOM TOMelLleHHs naeT
B HUTOre PasHOCTb JABNCHHH.



7.1. Bauanue pasnocmu niomuocmeti Ap

Bepmuxaisnoe dglixcenue 6030yxXa 6 pesyasmame pasuocmu 0aeaenui
6 30HE OKOH

[Tockonexy Oojiee TeTuinlid BO3AYX B CHITY CBOEH MEHBILEi [UIOTHOCTH MHOJ-
HUMAETCA BBEPX, OTXOISLLHI BO3AYX 4€PE3 BEPXHUE YACTH OKOH YCTpEMIId-
eTca B aTMOCKEPY; XOIOaHBIH XKe BO3MyX MOMATAET B TIOMELLIEHUE B HIDKHEN
yacTu OKOH (puc. 7.1).

Tabmua 7.2. PasnocTh AapneHul B 3aBUCHMOCTH OT TEMIIEPATYDbI BO3AYXA H
atdekTHBHOIM BRicoThHI, [Ta [8]

Temnepatypa PaBovee paeneHve B MNa Ha 1 M BLICOTH OTBECHOMO kaHana

kaHana, HapyxHas temneparypa, °C

oG +20  +15  +10  +5 £0 -5 -10 -15 -20

5 - - - - 0,226 0461 0,706 0961 1,236
6 - : o 0,049 0,275 0,510 0,755 1,010 1,285
7 - = - 0,088 0,314 0,549 0,795 1,050 1,324
8 - = - 0,138 0,363 0598 0,844 1,099 1,373
9 - — = 0,177 0,402 0638 0,833 1,138 1,413
10 - = = 0,216 0,441 0677 0,922 1,177 1,452
11 - - 0,040 0,265 0,491 0,726 0,971 1,226 1,501
12 - - ' 0,08 0304 0530 0765 1,010 1265 1,540
13 = = 0,128 0,343 0569 0,804 1,050 1,305 1,579
14 = - 0,177 0392 0618 0,853 1,009 1,354 1628
15 - - 0,216 0,432 0,657 0,893 1,138 1,393 1,668
16 - 0,039 0255 0471 0697 0932 1,117 1432 1707
17 - 0,088 0,304 0520 0,746 0,981 1,226 1481 1,756
18 - 0,128 0,343 0559 0,785 1,020 1,265 1521 1,795
19 - 0,167 0,382 0,598 0,824 1,059 1,305 1,560 1,834
20 - 0,206 0422 0,638 0,863 1,099 1,344 1599 1,884
21 0,039 0,245 0461 0677 0903 1,138 1,383 1,638 1,913
22 0,078 0,284 0,500 0,716 0941 1,177 1,422 1678 1,952
23 0,118 0,324 0540 0,755 0,981 1,216 1,462 1,717 1,991
24 0,157 0,363 0579 0,795 1,020 1,256 1501 1,756 2,031
25 0,196 0,402 0,618 0834 1,069 1,295 1540 1,795 2,070
26 0,235 0,441 0,657 0873 1,000 1,334 1579 1,834 2,109
27 0,275 0,481 0,697 0912 1,138 1,373 1,619 1,874 2,148
28 0,314 0,520 0,736 0,952 1,117 1413 1,658 1913 2,188
29 0,353 0,559 0,775 0,991 1,216 1,542 1,697 1,952 2,227
30 0,392 0,598 0,814 1,030 1,256 1,491 1,736 1,991 2,266

FO
AB

Hanpagnexne,
ABUXEHHWA] BEPTUKANLHOE
BO3AYXa"

AU

ZuU

Puc, 7.1. Ipirxeniue Bo3ayxa B MOMEIWEHHUSIX H 3MAHHSX TIPH [IJIOTHOCTH OTXO-
AAllero Bo3ayXa GolbLIE MUIOTHOCTH HAPYXHOTO BOSAYXA P,y > P

AU — napyxHBIir Boanyx, AB — BEITsKHOI (yxoaammit) Boiayx, ZU — mpu-
TOYHBIA Bo3AyX, FO — ynansemulii (c6pocHoif) Bosayx.
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7.2. BnuaHue seTtpa ¥ §

Berep, SBssich NPHYMHOM BO3HMKHOBEHHS BOIYIITHONO MOTOKA (B TOM 4HC/Ie
BHYTPH 31aHUil), MoxXeT 0becrnednBaTh SGMPEKTHBHBIH BO3TyX000MEeH ITOT
(hakT yuMTHIBAeTCS, HAIPUMep, IPH OTpPEAelieHWH CTAHJAPTHOTO pacxona
Teruia cormacuo JJUH 4701 B xapakTepHCTHKe 30aHUS TIO €ro paclioNoXe-
HMIO U IIDM KOPPEKTHUPOBKE BhICOTHL. [IpoTekanue BO3ayXa BHYTPH 3IAHHNH
I[POUCXONUT TIPEUMYILECTBEHHO B rOPU3OHTANLHOM HaTlpaBieniu. [Tomumo
9TOTO, BBI3BAHHEIN BETPOM BO3AYLIHLIH TOTOK IIPOBOIIUPYET FIOACOC YAANS-
€MOI'0 BO3IyXa Y BEIXOJOB BEHTHISALIAOHHBIX 1IAXT.

B BeHTHMRAUMOHHOR TeXHMKe B CBA3M C HAIPaBJAeHHEM BeTpa TIPUHATO
TOBOPUTB O CTOPOHE (3MaHMs), MONBEPXEHHOM BETpOBOM Harpyske (HaBer-
pPEHHAaH CTOPOHA), ¥ CTOPOHE, 3aMIICHHOH OT BeTpa (MoIBeTpeHHast CTOpO-
Ha), IpUueM Ta WIH ApYyras CTOPOHBI — B COOTBETCTBMH C HaTpaBIeHHMEM
BETPa — MOTYT BBI3BIBATE [OAIIOp WAM, COOTBETCTBEHHO, TIOACOC BOIYXA

Paspexenue Ha MojpeTpeHHol ctopoHe (Lee) oLieHHBAETCH TPUMEPHO B
!/, IMHAMMYECKOTO JaBieHus (nonnopa = Stau) Ha HaBETPSHHOU CTOPOHE
B kakoil cTeneHH MpH 3TOM CKa3bIBaeTCsd AaBneHde (Hamop) Berpa, 3aBUCHT
OT CKOPOCTH TIOCHENHErO!

Pre='ly Pga

Bausanue eempa na zopusonmaibivie 6030yuIHbE NOMOKY
snympu 30anus

Wtax, ¢ npuMHATHUEM BO BHUMAaHWE Pa3MEIICHUST HapyXHBLIX OKOH U [Bepei
COIMIACHO TUIaHY PACIONIOXEHHS 3MaHUS MOMY4aloT THITMUHBIE TIOTOKH, TIPO-
TEKAIOLIHE BHYTPH JAHHOIO 3gaHusA (puc. 7 2). DTH BepOSITHbIE IOTOKH, B
CBOK O4epelb, MOIYT OKAa3aTb BIMAHME H4 [UIAHMPOBKY KOMHAT B JOMC.
Tak, cany3en, BaHHasl WM KyxHS — BO KM30eXaHHUe pacripOCTpaneHus 3ama-
XOB WIH BJIATH — CJIEAYeT pasMellaTh Ha IIOABETPEHHOM CTOPOHE.

\\ g

i .
HaseTtpenxas cTopoHa Hanpaenexue jBUxerna Bo3fyxa MopseTpenHas cTopoHa
@ | —

rOpU3oHTanbHoe (nopcoc)

y
\l
A

(nopnop)

@ CTOPOHA M3BLITONHOMO JABNEHMA XWNble KOMHATH
©  CTOpOHa paspexeHnd CaHY3MH, KyXHH

Puc. 7.2. CooTHOLIEHUS OaBIEHMI C Y9ETOM TLIAHA pacTONIOXKEHUS 3MaHHA K
MPOXO/SILIET0 BHYTPH HErc BO3NYIUHOTO MOTOKA
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AB

Puc. 7.3. INoacackBaiolnee AeiiCTBHC B 30HEC BEIXOOOB YHAIAEMOT0 BO3AYXA:
FO — ypansemmii (cOpocHoi) Bosnyx, AB — BuTsXHOH (yXonsummii) BO3nyx.

Y BHIXOIHBIX OTBEPCTHH BEHTHIALMOHHBIX LIAXT B PAWOHE KPbilUW BETEP
CO37laeT AOIIONHUTEBHOE PAa3pEeXeHUE B TIOTEPEYHOM CEYEHHH TOTOKA
(puc. 7.3). [MosToMy OTXOAAILMIA BO3IYX MOXET I1011aJaTh W B €CTECTBEH-
HbIH BOSAYLHBL TOTOK.

7.3. CucrtemMmb) eCTeCTBEHHOWN BEHTUWIALIUMN

7.3.1. Hupuavmpayus 6030yxa uepes cmenHoevie uebl
u npogempueanie Hepes oKHa

HuOwuibTparus Bo3myxa Yyepes CTEHOBBIC LIBB 31dHUs BO3MOXKHA FIpH
HAJIMYMM HerepMEeTHYHBIX 30H B HapyXHOW moBepxHOCTH noMa. [o-
0aBbTe clofa emie HAPYKHBIE ZBEPU M OKHA, TIPUYEM MMEHHO rpobiie-
MBI, CBA3aHHLIE C OKHAMM, OyayT nogpobGHO paccMaTpHBATBCHA B I4H-
HOM paspnene.

Hapyycnoie oxta cnocobusi @ nosHoi mepe obecneuueams HeoBxodumblil
& 3danuax eo3dyxoobmen U, He 8 NOCAEOHION O4epeds, © YHEMOoM cOoH-
GEMCMEYIOWIX. 2UUCHUMECKUX MpPeboaanuil.,
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Dyuxyuu HAPYHCHHIX OKOH

HTak, HapyXHble OKHa, TIOMUMO MPOITYCKAHHSI CONHEYHOrO CBETA, TIpeHAa3-
Ha4eHbi Ul BBITOJHEHMS! CHEAYIOMX BaXHBIX QYHKIMI:

*  OTBOJ 0TpadoTaBUIETO BO3AYXa IIPH OOHOBPEMEHHOH Honade KHC-
Jlopona;
YCTpaHeHWe Biar, 3amaxoB, NMbUIM, BPEIHBIX BEUIECTB C ORHOBpE-
MCHHBIM oDecriedeHHeM NPUTOKA CBEKETO BO3IyXa.

Y7065l OKHO MOTVIO BBIIONHATS BOJIOXCHHBIE HA HEYO 3a1a4H, TpeGyIOT-
CSl COOTBETCTBYIOLIME OTBEPCTMA MIA COOOLIEHMS C OKpyxawouied cpemod

(310 MOrYT 65ITH PpamMyru, GOPTOYKH WIH CIelHallbHble OKOHHBEIE BeHTH-
JIATODKI),

BozdyxooGmen wepes napyxcuote oxna

TaxumM 00pa3oM, OKHa B XHJIBIX [OMEMIEHUAX CIHOCOOHB 0BecreduBaTh
BO31yx000MeH nopsiaka 0,5...1,0 B uac B ciaydae OKOH cTaphlX KOHCTPYK-
Ui 3710 TpeGOBanMe BHITIONHASTCA TOJbKO 3a CUET PACKPHITHS LIBOB, HO-
BBIE K€ OKHA, KOTOpbIe COIMTACHO pACTIOPAXEHHIO 10 TEIUIOU3ONSILHHU B
HEAX 9KOHOMMY SHEPIHH IPH PACXONE MAVUIEr0 Ha BEHTUIALMIO TEIUTA
OBBIYHO JIMNIEHBl JOMOJHUTENBHBIX BEHTWIA[MOHHBIX OTBEPCTHH, €IBa
JOCTHTal0T BO3ayxoo6MeHa B 5—10 pa3 MeHblle HA3BAaHHOrO BHILIE (ITpH-
Mepuo 0,1 3a yac)

TIpyu co3nanmy BO3NYXOHENPOHHUUAEMBIX OKOH 2TO OOGCTOATENIBCTBO,
6e3YCJIOBHO, OyeT KOHKPETHBIM 00Pa30M OMNpPeaesATh NOBEAeHUE MOJIB30-
BaTeJeH HAAHHBLIM MOMEWEeHUEM. 34eCh NPUASTCH CMUPHUTLCA C YACTBIMH
{«3INIOBBIMM») TIPOBETPUBAHUAMM TIOMENIEHUS HE ¢IUHOXIbL 34 J€Hb,
Kaxaelit pas Ha 3—5 MUHYT MOJHOCTbIO OTKPBIBASA OKHO A4 BIYCKA CBe-
XET0 BO3/yXa.

Heodxodumocms unmencueHozo nposempusanus

HenocTarouHslii BO35yX000MEH MOPOH NPHBOAUT K 0OPa30BAHHIO [LIECEHH
(Ha OCHOBE KOHASHCHPOBAaHHOTO BOASHOTO Iapa) Ha Tax Ha3bIBAEMbIX TEIl-
JIOBBIX MOCTAX {B MECTax YTeYKH TeIUId) B 00JaCTH HAPYXHBIX CTEH U B ILIO-
XO TIPOBETPHBaEMBIX Mectax nmoMenieHus! Puc. 7.4 geMOMCTpHpYET MOTOK
BO3AYXa NPU PA3HBIX HUCIIOTHEHMSIX OKOH.
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BuiTRXHO#
(yxopsuuii)
BO3AYX

NpuToyHbI

Puc. 7.4. Bo3nywHblii NOTOK B OKHAX PasHbIX KOHCTpykumid {18]:
AB — BbiraxHOH (yxomsmumid) Bozayx, ZU — NPHTOYHBIE BO3IYX.
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7.3.2. Benmuasayus c ucnosvsoeanuem
BEHINUAAYUOHHBIX Waxm

TMpuUHIHN NeHCTBHST BEHTAISIIMOHHOIO KOAOILA (1LEXThI) B TIOMELLIEHMSX MOXHO —
€ HEKOTOPOW, Mparna, HATSDKKOM — CPaBHUTL € paboToi bIMOBO#M TPYOEL.

[1ps1 BEHTUISILMK ¢ MCIIONB3OBAHWEM BEHTWIALIMOHHLIX IUAXT IUY LIefel
HarHETAHWS M BBITSDKKM BO3AYXa HAXOOUT NPHMEHEHWe TEIUIOBOH HArop Ha-
rpeToro Bo3nyxa oo adupekTvrHoM BRicote. Hopma [TAH 18017, u. 1, ponycka-
€T 2TOT METod IO THMY TAK HA3BIBAEMOH MHIWBMIYAITLHOH BEHTWISLIMH
(puc. 7.5) B pasMenlieHHBIX BHYTPH MTOMEHIEHHS BAHHBIX KOMHATAX H Tyanerax,
NpM yCAOBUM cODMOnEH!s! PHBENEHHBIX JA/ee OCHOBHBIX NPHHIIATIOB.

LWaxTel

Oreepcrve
INA OTXORALLEro
BO3yxa

P TS TE T T

Vf]?/lf/ P FFTTEIPY

//////’/IIJ///?I Z
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e OreepcTve ans

HAPYXHOMD BO3LyXa

Boanyxonopeopsumit kaHan

Boagyxo-
NOABOSALLMHA
KaHan

e = = = 4

Puc. 7.5. UuausuayaisHas BEHTHISLUMS € HCIMONB3OBAHMEM BEHTUISLINOH-
Ho# 1axTsel no JAWH 18017, 4. 1 [18].
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Benmuaauua ¢ ucnoab3oeanuemM 6eHMUIALUOHHBIX waxm
KaK UHOUBUGYAIbHAS CUCIeMd GeHMUAAUUN NOMEUCHUA
coeaacko JTHH 1946, u. 1

+ JInd KaKmoro cHabKeHHOTO BBITSDKKON TIOMEIICHUS H0KHA GBITh [Ipe-
IYCMOTpEHAa cOOCTBEHHAs [1axTa JJid [Ioa4y | OTBOIA BO3ayXa (eciu
TOJNBKO BaHHasi ¥ TYAIET JAHHOTO XHIJIOTO MOMEIeHHs He pacIolo-
XEHBI PAIOM IPYT C IPYTOM).

* OrTa LaxTa A0JKHA 0OIajarh MOCTOSHHBIM TOMEPEYHbIM CeYeHHEM
He MeHee 140 cM? M [POXOAMTH MO BO3MOXHOCTH BEPTHKAILHO (0-
MYCKaeTcst, BOpOYCM, HAaKIIOH mopaaka 60°).

+ OtBepcTHe 119 TMOIayd CBEXEro BO3MYXa JODKHO ObITh MHHHMYM
150 cM? ¥ 11s OTBOZA Bo3dyxa BOJIM3M MoTosika Toxe 150 oMz

* Tlpu HaMM9YU¥ B TOMEIIEHUHU IA30BbIX MPHOOPOB (Fa30BEIX KOJOHOK)
rasooTBOJHAs TPyOa MOXET UCTIO/Ib30BATHCS TAKXKE U B KAYECTBE 1IAXThHI
JUIst OTBOZA Bo3ayxa (cM. tabin. 7.3).

Tadmaua 7.3. CpobonHbie ceueHus KaHATOB MOAAYM CBeXero Boznyxa [19]

CooTHowexve Gonee AnVHHOW CeofoaHoe ceyeHve KaHana nogayu csexero

NPSMOYrONLHOA CTOPOHE! K Bonee KOPOTKOMH 803yxa B nepecyeTe Ha oSy nnoais
c8000AHBIX CEYEHUA NPUCOSOUHEHHBIX
8034yX0NOABOOALLIMX LLAXT, %/MUH

no 2,5 80
Bbile 2,5 fo 5 90
Boiwe 5 go 10 100

OyHKUMOHUPOBAHNE BEHTHIAIMM C MCIONb30BAHWEM BEHTHIALMOH-
HBIX HIAXT MOXET MTOAAEPAMUBATECA 33 CUET CIEHATLHEIX Hacanok. [Ipu
3TOM HKCIIOJIb3yeTcsl MMOoacachlBalomUi 3 ekt BeTpa MpH NpOXoXie-
HUM €ro Ham OTBepCTHAMH IS BHITycKa BosmyXa. OcofeHHO Xopouio
3apexoMeHA0BAIK cebs HACAAKH, CIIOCOOHBIE BPALIATRCS M0 TeldCTBUEM
BeTpa.

Puc. 7.6. noxaseiBaeT pa3Hble BAPHAHTH MCTIOJHEHUA TAKMX HACANOK
K BeHTHUISILIMOHHBIM [IAXTaM.

Brnipouem, HajgexHyl0 paboTy ¢ MOCTOSHHBIMH 00beMHBIMH PACXOIAMY
3TH CUCTeMBl BPSAA AW MOTYT T4paHTHPOBATE, ITOCKOJbLKY 3IECh HEMAJIO-
BOXHYI0 pOJIb UTPAIOT TAKKE BHEIIHHUE KJIMMATUYECKUE YCJIOBUS (TEMIie-
Patypa, BeTpoBasi Harpy3aKa).
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Puc. 7.6. Hcnionenus Hacanok [5]:

1 — poTOpHEIH BeHTWIATOP; 2 — BBITSDKHOM KOJMAaK, 3 — BHITSDKHOHW 30HT
Savonius, 4 — HenoaBKIKHAsT BCACHIBAIOLAS TONOBKA; 5 — MOABUXKHAS BCACHI~
BAIOIIAA TOJIOBKA, 6 — BCACHIBAIOIIAN TOJIOBKA, 7 — LIBEHIHIATOD.
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7.3.3. Kpvuunas eenmuanyus

KphlHas BeHTHISIMS HAXOIWT MPHUMEHEHHE B IPOCTOPHEIX H BHICOKHX
[OMEILEHUAX, [ 30HA Kpbiliy (ITOTOJNIKA) CMOHTUPOBAHA ¢ PacdyeToM Ha
OTKDBIBAIOLLIMECS] KOHCTPYKIIMOHHBIE 3JIEMEHTEI — Ul HHTEHCHBHOIO OTBO-
nia Terla Yepe3 3TH 30HL! BMECTe ¢ YXOMIIUUM BO3NYXOM.

BTOT MeTOon TipeacTaBnsiercss ocoGeHHO IQEGEKTHBHBIM B TEX Cly4asx,
KOINA B TIOMEIIEHHAX/30aHMaX B CHIY ONpENeNeHHBX NPOV3BOICTREHHEIX
YCHIOBHI HENpEPhIBHO 06pa3yeTcs OYeHb TETUILI BO3IYX. Yaiie BCEro 3T0
WMeeT MECTO B TaK HA3bIBAEMBIX IOPAYMX LIEXaX — CRAPOYHLLX, JMTEHHBX, a
TAaKXe B KOHIOLUHAX Y cToivax. OnHAKO 3TOT IPUHLUAT BIIOJAHE NPUMEHHM H
IUTA BEHTWISIMM GOMbIIMX NOMELIEHUI € BBICOKOM TUTOTHOCTBIO HAXOJIs-
HUXCA TaM Mofed (Bpofe CrIopTHBHBIX 3a10R) MHDO B KauecTse NpOTUBONO-
XKapHo# Mepel (OTBOI ABIMOBBIX FA30B).

[Mpynuymn peficreus (puc. 7.7) BEHTWISILMY TAKOTO THIA BEChMA IIPOCT.
Teriniit BO3AYX M0 TIPHYMHE CBOEH 0YEHb MATON TIOTHOCTH YCTPEMIISCTCH
BBEPX M Yepe3 onpenejieHHbIE OTBEPCTHS B KPHILIe BRIBOAHTCS Hapyxy. I1po-
XOAB! [Ut51 IPUTOYHOTO BO3AYXa B HAPYXKHOM cTeHe 0becreduBaloT NOMyTHLIE
TeYyeHUs] CBEXEro Bo3ayxa. [IpuMeph! UCTIONHEHWs KDBIITHOK BEeHTWIALH
TpuBENeHkl Ha puc. 7.8.

Ypansembiii BO3ayx

FO
1 i
Hacapka wa kpoiwe
e el .
Yxoaswmid posayx
AB
Pin < Py
NpuTouHbIA BO3NYX
ZU - McroyHuk Tenna

Puc. 7.7. MNpwmmn neficTpis KPuliiFol BeHTHASLIMN
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Puc. 7.8. TlpuMepsl HCMOMHEHHS! KpLILIHOMH BCeHTHIALMKM [7]:
a — BEHTWIATOPBl HA KPhILIHOH HANcTpoliKe; 6 — OTBON ABIMOBBIX Fa3oB M
TerUia; B — INPMMEHEHUE KPBIIHOW BCHTWISLIHH.



"t T

S CUCTEMBbI
NPUHYOUTENLHOWM
BEHTUISIUMN

Tax Ha3bIBacMble MEXaHMYECKHE CHCTEMBI IMPHHYIMTEAbHOW BEHTHAS-
UMK, OCHALeHHBIE BEHTHWIATOpAMH MM BO3AYXOLYBKaMH, 00aaiaoT be-
3YCJOBHBIM NPEUMYILIECTBOM MEped YCTAHOBKAMHM €CTECTBCHHOM BEHTH-
mauuy, 6o cnocobHbl 0becHeuuBaATh LUCACHANPABICHHOC BO3ACHCTEHE
H4 COCTOsiHME BO3Ayxa B nomeuieHuu. CormacHo JMH 1946 cucteMbs
TAKOI0 PONa MOIYT ObiTh Kak € TEIJIOBBIM KOHIMLUOHUPOBAHUEM BO3-
ayxa, Tak U 6e3 Hero. OHM TIPeacTaBICHB B BeChbMa HUPOKOM ACCOPTH-
MEHTE — OT OpCeCTEHIMX YCTPORCTB BEHTUIALMHU M NPOBETPHBAHUSA 10
CaMbIX CJIIOXKHBIX YCTAHOBOK MOJIHOTO KOHNUIITHOHHPOBaHUA Bo3ayxa (1o
BRAXHOCTH U TeMIEepaType).

Hanee paccMaTpMBalOTCA TOJABKO CHCTEMB, BooOule He obnanarouiue
dyukuuel konmauuonupopanus sosayxa (LBF) sinb6o soimomHsomme
JUIUbL OpHY U3 3THMX QYHKUMH. 370 MOTYT OBITH YCTAHOBKM' IIPHTOYHOH
Y BBHITSKHON BEHTHISALUM TUOO YCTPOMCTBA, CIYXalUlue IJis HarpeBa BO3-
Ayxa ¥, COOTBETCTBEHHO, BO3AYUIHOIC OTOILIEHHS lioMeuieHHsi. B a3ToM
KOHTEKCTE MBI JIMIIB KPaTKO 00CYINM OXJaXKAAI0UINe CUCTEMEL, IIOCKOb-
Ky OHM B OONBIIMHCTBE cayvaeB o0MafalnT, KaKk MUHMMYM, nByMs QyH-
KIHAMY KOHEXUUKOHHPOBAHUS BO3LYyXa.

8.1. NpuHunnbt pacueTta "

Kpumepuu soiopa eenmurayuonnsix cucmem

A npaBuIbHOTO BRGOPa KOMILIEKTHRIX YCTAHOBOK? (cucTeM) MO0 MX OT-
JC/ILHBIX 3JIEMEHTOB HEOOXOMMMO 0bnafaTh onpenereHHon MHGopMaumei,
B Gonbuuest Wik MeHbuIeH CTETIEHN XapaKTepHayIowe 5TH ycTaHOBKH. Pevn
MIET 1Ipekie Beero 08 00beMHBIX PacXonax BO3AyXa; MOIMHOCTH, HAYILCH Ha

1 Cucrempl, crocobHble BRITOAHATL Gojiee oIHOH QYHKUUM KOHOULUHUOBUPOBAHUA
Bosnyxa, NogpobHO ONMMCHIBAIOTCS B OTHEILHOM W3LAHAA Nox pyGpukoi «CHcTeMEr
EGHﬂauﬂormpoaa}{m BO3IyXa».

3116(311 W [Janee non NOoHATHEM «KOMIUIEKTHAS BCHTWISIIIMOHHAN YCTaHOBKa» CACAYCT
TIOHMMATHL CHCTEMY, COIEPXAlLYI0 BEHTUAAUMOHHLIN arperar, ceTh BOIYXOPACHpele-
leHusl, cpencra 06paGoTKH Bo3AyXa M aBTOMaTHKy. — Jpum. ped.
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Harpes H OXJIaXKAEHNE; pasHOCTY HABIEHWP (OTOT TApAMETD, B YaCTHOCTH,
BechbMa BAXKEH S OIIPENCICHHUS PasMEPOB BO3LYLIHBIX KAHATOB W BLIOOpa
BEHTHIATOPA).

8.1.1. Obvemnnie pacxodvt 6o3dyxa
U MEnIonpou3eo0umelsHoCnG Hazpeeamens
‘ 043 cucmem G030YWHO20 OMONACHUA

B nipMHIUIIE 37€Ch NPONODKAIOT NEHCTBOBATH BCE TE PACcUETHBIE (hOPMYIILL,
YTO [PUBOMWIHCH YXE B pasgene 6.

B ocnoBe npoliecca Harpeba BO3yXa JexXar OObIYHO IBa T10JIOXKEHHS,
KOoTOphIe OyayT noapobHee paccMOTPEHBl HUXE.

Hazpes napyxcrozo so3dyxa

Peus Haer o ciiocobe paboThl MCKIIOMHTEBHO C BO3AYXOM OKPYXKAIOUIEH
CPeRbl, T.€. O CUCTEMAX, PACCUHTAHHEIX HA pellicHHe YNCTO BEHTHIISLIHOH-
HBIX 32034 BHYTPH NMOMeIneHUU. TIpH 3TOM BO3OYX C NMOMOIIBIO PACCHMTAH-
HOTO TEIUICOOMEHHHKA-HAIPEBATENA JODKSH OBITh Harper X0t BRI A0 TeM-
epaTypbl NOMEINEHHMs, 4YTO JIO3BOJAKNO OBl M30exaTh ofpazoBaHH:
CKBO3HSIKOB, a IIPM HEKOTOPHIX O0CTOATENBCTBA HPHOCTAHOBATE HAYANBHOE
OXJIAXKIEHHUE BO3MyXa TPH MPOXCXKASHUH KM BO3AYIIHGLIX KAHAIOB.

Peyupryinauuonnoe a030yiunoe omonienue u KOMOURUPOGanibie
YCMaROBKY Genptiaauuy 6030yXa u 6030yWn020 omoenienus

[

Ecnn NpeAyCMOTPCHO BO3OYUIHOE OTCIUIEHHME, TO 3ajaya COCTOHT B TOM,
YTOOBI 32 CYET MIPUTOYHOTO BO3AYXa 00eCIeudTh HOTPEOHOE KOANYECTBO TeIlIa
(TeroBYI0 HATPY3KY) ik oborpesa moMmeuieHusi. Harpes 1ipu 3ToM MoxXer
OCYIIECTRISATECS B PEIMPKYJISA HHOHHOM pexXUMe Tu00 TakXkKe B PEXUME CMe-
HIAHHOIC BO3AYX4 (TemTOﬂpOHBBOﬂHTEHhHOCTb OIHOBPEMEHHC C BEHTHJIA-
ueit). TernoobMeHHMK-HATPEeBaTellb COOTBETCTBEHHO HAIPEBACT BO3AYX O
HYXHOH TeMnepatypsl.

8.1.1. 1. Hazpee napyxcrozo eosdyxa (puc. 8.1)

PaGoTta ¢ MCTIONb30BaHMEM HATpeBa MCKIOYMTEILHO HA OCHOBE TOJIBKO Ha-
PYXKHOIO BO34yXa Ha IMPAKTHKE NMOYTH HE HCTIOJIb3YETCH, TIOCKOIBLKY C ITHM
0o0si3aTeNbie CBA3aHA TAKXKE M BbICOKAs TEIUIOIPCU3BOAMTENbHOCTD TEIVIO-
OOMEHHUKA-HAIPEBaTE/SL IPH OYEeHb HU3KUX TEMIIEPATypax BO3LyXa OKPY-
Kaomed cpembl. Pacxom HapyXHOTO BOo3ayxa (o6beMubld pacxom AU) BeI-
YMCTISieTCH U1 Pa3HbIX 3afaHHbIX napamerpos LW, n,, A,, MAK cornacHo
m 6.1.1, 6.1.2:

Vo=LW ¥V, V,=n AR wm V,,=A, ARu

— my
MAK-K,,

Viu
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st 370r0 O6HEMHOrO pacXola PACCUMTHIBACTCH 3aTEM CUCTEMA KOHIH-
HHOHUPOBAHKMA BO3Ayxa MoMeincHus. Harpes Bo3myxa MpoUCXOOMT B
coeyHatbHOM TelTooGMeHHHKE-HATPERATEE, IPH BbIGOpE KOTOPOIO,
HapsAay C PACXONIOM BO3ZiyXa, PElIAIOHIYI0 POJIb HIPACT TAKKE ET0 TEHIO-
MPOH3BOMUTENBHOCTE Q.

Benmuasyuonnan ycmanoexa' & pexcume cMeumannoze 803dyxa

M3 BCTPOEHHOIC B YCTAHOBKY HArpeBaTeAbHOrQ Iipubopa BO3AYN BBHIXO-
OHT ¢ M30bITOYHOH TeMmIleparypoit mopsaka (2...3) K. 3aeck yMecTHO
ele pas HAIIOMHHUTB O TOM, YTO B HEKOTOPBIX CJ1y4asX BIIOJHE AONYCTH-
MO YMEHbIIATE COBEMHBIH pacxoa HAPYXHOTO BO3ayxa I[IpH BECbMa HU3-
KHX TEMIIepaTypax okpyxamwineit cpeasl. Ho, utobel 06beMHBIIT pacxon
OCTABAJICS NMOCTOMHHBIM, HEJOCTAIOUIHH 06bEM HAPYKHOrO BO3OyX4 BOC-
HONHAETCS CMELIHBAIIIMMCSA C HUM LIKPKYAUDYIOUIMM BO3AYXOM. DTO H
Gymer paboTa BEHTUIALMOHHOU YCTAHOBKH (CHCTEMBI) B PEXUME CMe-
1aHHOTO BO3AyXa.

Paboma cucmemuvi ¢ menaoobmeHHUKOM-Hazpesamenem
UCKAFOYUMEAbHO HA HAPYHCHOM 8030yxe

TIpouzeodumenvrocmp menacoOMeHHUKAG-HAZpesamenr 04a pabomul
€ HAPYNCHBIM 6030yX0OM

Ha npakTHKe TeIonpou3BoIMTeNbHOCTD BhIMHC/ISIIOT HA OCHOBE 06BEMHOIO
pacxona HAPYKHOTO BO3MYXa M PA3HOCTH TeMIeparyp (M30bITOYHOMN TeMIle-
PaTypel) MPUTOUHOrO M HAPYXHOTO BO3IYXa:

O ="V & (B~ By

fv A 1 x

By <} QHH ' F E I SO .

Puc. 8.1. Harpes HapyxHoro sosmyxa. o

' CMm. cHocky Ha c1p 81.
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IIpu 3anaHHbIX oNpeIe/ieHHBIX NapaMeTpax BO3OyXa (HapUMep, TeMle-
PATYpsl ¥ U OTHOCHTEALHOW BIAXHOCTH () MOXHO BOCITO/IB30BATECH H,X-
OUArPaMMON W BBIYMCITWTL MPOH3BOAMTENBHOCTE TETIOOOMEHHHMKA-HAIDE-
BaTels1 110 CIIeAyIOUIcH dopMyne:

Q]m =My (th - hAU)- 4
» Ipumep pacuema 8.1 o

BbIYMCIHTE TEILTONPOH3BOINTE/IbHOCTh TEILT000OMEHHHKA-HarpeBaTe/d B KBr,
eci 0GbeMHBbIH pacxon HapyxHoro Bosoyxa V, , = 950 m*/4ac, TemmepaTypa
HapYXHOTO Bo3ayxa ¢ ,,,= 5°C, a TeMneparypa JIpUTOYHOTO BO3MYXa MOJIKHA
6urTe Ha 3 K BBIle TeMIlepaTyphl ToMeujeHHsi, cocrasmsiomei 20°C;
¢, posayxa 0,35 (Bry/mM)

» Pewenue "

B, = B + Ad, = 20°C + 3 K = 23°C

1

Q,, = 950 w/uac - 0,35 Bru/m>K - (23 — 5) K = 5985 Br = 6 kBr. '
Paboma cucmembl ¢ menaooGMenHuKOM-HaZpesamenem
CO CMeUlaHHbIM 8030YXOM

v [Ipouseedumeasnocms menicoimennurxa 04a pabomoe
€O CMEUIAHHBIM 8030YX0M

Our
QHR

» [pumep pacuema 8.2

m. - (h

w

VMI ' CP : (ﬂzu

MI hMl) L

By

Pacxon HeofGxoaMMoOro KOAMYECTBA TEIIOTH il OTOIUIeHUs 0Oe3 mopadu
CBexero Boszyxa coctanisier 15 kBr. Temreparypa Bo3ayxa rioMetnenus 18°C.
H36biTouHast TeMIiepatypa Harpepa BO3AyXa OTHOCHTENBHO TeMIIEpaTyDhl
Bo3ayxa noMererus ripuHuMaerca 20 K. Heobxonumelil pacxon HapyXHOIO
po3ayxa niomeineHus npu = 5°C cocrasnsier 400 M*/yen. Tpebyercs HalTh
00BEMHBII pacxon UPUTOYHOIO BO3OYXA H TEILICHPOH3BOAMTENBHOCTD IIPH
moj1a4ye CBEXEro BO3IyXa.

» Peuienue
TpebyeMbrit 06BEMHBIN pacxoll MPUTOYHOIO BO3MyXA:

Q. 15000 ;
Vo = 27 pr-2143 |
T e AB, 0,35-20 W .

OGBeMHBII PACXO] PEILHPKYIUPYIOLETO BO3MYXA! o
Vi = Vi — Viy = (2143 — 400) MP/uac = 1734 M3/986. 1o - <10



St §. 1. [lpunyunu pacuema

TemitepaTypa cMELIAHHOIO BO3LYXA:

Vaw B + Vi - By _ 4005 +1734:18 00 (oo

19 = itni I Sl e = e
M VZU 2143 s

TQTUTOHDOW3BOEI’[TCJIBHOCTB TeﬂJTOOﬁMCHHHKa—HanEBaTeIUI:
O = Vi - €, - (B, — By = 2143 w/uac - 0,35 Bru/v K- (38 — 15,6) K =

Z

= 16,8 kBr.

8.1.1.2. Haepeg go30vxa daa omonieHus noMeweHus

BosmyiuHoe oTorieHHe 1OMeueH s, IIpM KOTOPOM BO3IYX HIPAET pOTb TEIUIO-
HOCHTENS, IOCTATOUHO PACIIPOCTPAHEHO TaM, re OBBIYHBIN CIoco6 OTOILIEHHMS
IIpENCTABIgeTCS B BhICUICH CTelleHH HESKOHOMMYHBIM TIC NMPUYHMHE HeYIOBIeT-
BOPMTEIBHOTO PACTIPEAEAEHHS TEMIIEPATYPS! B NIOMENICHUSAX WIM e A0JDKHO
obecreuMBaThCs OBICTPOE NporperaHie (KOHBEKTHBHOE OTOIUTEHHE). DTO Kaca-
eTCs, B YACTHOCTH, TIOMEIIIEHUIA DOMBILIOH IUICIHAAM, C BHICOKMMHM IOTOJKAMM
(3aBOJICKHME lieXa, CIOPT3aibl, BBICTABOUHbIE NABHUITLOHB! H MPOY.).

IIpy pOCKTUPOBAHUH CHCTEM BO3AYLIHOIO OTOIUICHWSA HeOOXOOHMO, B
TIEPBYIO OYepellb, BLIACHUTH j1Ba MOMEHTA.

3nauenue 8030yxa ¢ Kauecmeée menionocumensn
npu OMONACHUU ROMEUCHUA

* MOXer JH 312 cucTeM2 (GYHKIMOHHPOBATH TONBKO ¢ UHPKY/IMPYIO-
UMM BO3IYXOM MM

*  OHA AOMXHA padoTaTh CO CMEWAHHBIM BO3AYXOM, T.€. YaCTHYHO HC-
TIOJIb30BATh TAKXKE K HAPYXKHBIH BO3AYX.

Peyupxynsytionnan yemanoska (puc. 8.2)

Ecnu crcTeMa BO3AYIIHOIO OTOILIEHHS MOXET paboTars YMCTO B PELIMPKY/Is-

IIMOHHOM pPeXHME, TO 00BEMHBIA pacxon NPUTOYHOTO BO3ayxXa POpMaTbHO

CHayana GymeT WAeHTHYEH OOBEMHOMY PACXOY LUMPKYTHPYIOLIETO Boa,uyxa
O0BemMHBIH pacxo], UHPKYIHPYIONIETe BO3IYXA:

aaditpies 0 %
Vg =—H
U ? AR T AL & P
Cp-(lgz-u—‘fg} . ‘
npuyeM B, — B = Ad, (cM. Tabu. 6.5). { :

JHauenue Korpdruyuenmos yupxysnyun sozdyxa (KIB) I

Bormpoc o TOM, KaKOH pacxoll BO3AyXa IIMPKYJIMPYET B CHCTEME, KacaeTcs
HE TOMBKO HeoOHXOIHMOre pacxoaa Tera/TCIUIOBOH Harpy3KH, HO B KO-
dduimenTa Mpkynsnuu Bo3nyxa KBL, o1 K0Toporo oH 4yacTo 3aBUCHT.

1
ABTOp HE YyYHMTBHIBAET BIUAHUE MU3MEHEHHH IUIOTHOCTH BO3AyXd. — lebli pea.
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Puc. 8.2. PelupkyIsLIHOHHAS CHCTEMA BOJMYLIHOTO OTOIUIEHHS.

DTa BeJIMYMHA TOKA3hIBaeT, CKOMbKO pa3 colepXaleecs B IOMEHIEHHH
KOJIMYECTBO BO3ayXa (V) LO/IKHO pelHPKYIMPOBaTs 3a 1 4ac Ans JoCTH-
KEHUA B TOMELIEHUM OOCTATOUHOYrO paclpelieeHUs TeMIepaTyphl
(taba. 8.1). [ToaToMy pacxon WMPKYAUPYIOIIErO BO3AyXa, BHMHUCIEHHBIN
Ha OCHOBE TEIUIONPOM3BOIUTEIBHOCTH, MOXET ObITL MeHbIIE haKTHIeC-
KM TIOCTYMHBIIETO 00BCMA BO3yxa. YBejlHUCHHE 00beMHOro pacxona up-
KYJMPYIOLIErO BO3JyXxa COOTBETCTBEHHO CKA3bIBACTCH W HA TEMIICpaType
IIPUTOYHOrO BO3AYXa — OHA CTAHOBMTCS MCHBUIE TIepBOHAYAILHO BBHYHC-
JIEHHOW BEIMYHHBL.

KIUB =V, /V,3a lyac = V, = KIIB V.

» IIpumep pacuema 8.3

Ana moHTaxHoro nexa (xkybarypa 2000 M®) omnpenesera BocripuHHMAES-
Mag UMPKYJIMPYIOUIMM BO3AYXOM TensjoBast Harpyska s 35 kBr. [dag
JOCTHXKCHHUA XOPCILErQ pacnpeeNcHus] TEMIIEPATYPHl B 30HE IpeOhIBa-
HHA Jloged yKasbipaeTcs Ko3(MdUUHEHT UHPKYAAunM Bo3ayxa (KLB),
papublit 3 3a 1 yac. Tpebyercs BHIYMCIHTE OOBEM peliHpPKYIHPYIOEFO
BO3AYXa B M’/4ac U TeIUIONPOU3BOLMTEIbHOCTE TEILIOOOMeHHHKa-HA-
rpepaTessi B KBT.

» Pewenue
QO6BeMHBIA pacxos MPUTOYHOTO H, COOTBETCTBEHHO, LIMPKY/IMDYIOIIEIO
BO3yXa ¢ KO3DOHIIMEHTOM THPKYIIAILHY:
Vu=KHOB ¥, =31/gac 2000 m* = 6000 m*/qac.
HM366ITOuHAS TeMITeparypa.: B
Ad, = 35000 Br / (0,35 Bru/m® K - 6000 m*/uac) = 16,7 K.
¢ TennonpoU3BOAUTEALHOCTD TEMNOOOMEHHUKA-HATrPeBATEIIH:
" Qux = 35 kBr.
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Tabamoa 8.1. KoadpHIHEHT pelHMpKYISUYY BO3AYXa COINacHo 3aBO/ICKOH KO-
KymeHTau#u npennpustis GEA-Happel [16] wis Gonbluux 3anos, 1exos,
NaBWILOHOB H TIpO4.

OpueHTUPOBOMHBIE 3HaYeHUA koahduUMEHTa PELMPKYNALMKM BO3AYXa

BecoTa noMeeHns, M KoadduudeHT peurpkynaund, 1/yac
o6 25
>6 2 4

Yemanoeka cmewannozo 8o3dyxa

C OmHOI CTOPOHEI, 3TH KOMOWHHPOBAHHbIE YCTAHOBKH (CHCTEMBI) JOIKHbI

MOKPHIBATE NMOTPEOHOCTE B TEILTE, € APYTOHf — 0Bs3aHbLl OJHOBPEMEHHO TO-

TOBUTH HNOTOMHUTENBHBIM 00beM HAPYXKHOIO BO3AyXa A Lefieidl BeHTHIA-

UMdA. DTO 03HAYAET, 4YTO [IPU pacyeTe 0DbeMHOIO PACXOAA NTPHTOYHOIO BO3-

JyXa JIOJDKHbI yYHTEIBATECA 002 BHAa Bo3ayxa (puc. 8.3).
Obsemuble pacxods 8030vxa

VMl = I{’zu = VAU + VUM‘ ?

YacTUuHbIE PACXOIBI IIPK 3TOM ONPEACHAIOTCH PA3HBIMHM BRIMUCTHTEIE:
HBIMM CITOCOBAMH. :

Hanee npuBeacHbl PEKOMEHIYEMBIC ITallbl [IPOBENCHUA PACYETOB.
a) CHauana cOTMACHO Ii. 6.1 BBMMCIMIOT PACXOA NPUTOUHOTO BO3OYXA
V. .» Tpebyemblii 18 OTOTUTEHHSA.

6) 3aTeM ompenesioT 0 TOMY Xe M. 6.1 pacxon HAPYKHOTO BO3TYXa [T
ueneil BEHTWISANMU, YTO N03BOJSIET CPABHUTL 00a 00BeMa, MPHUEM De3yib-
TAT MOXET BHITTS/IETH TaK:

V,,> V,, mbo V,, < V,, (1.e. 00bEM NPUTOYHOIO BO3AYXa OyaeT GOJb-
e Wik MeHblne 00beMa HAPYKHOrO BO3ZYXa).

Vim -
9{)M

#

Puc. 8.3. HarpepaHue cMEIIAHHOIO BO3OyXa:

V,;— oOBEMHBI PacXoil HapPYXKHOTO BO3AYXa; 1, — TEMIIepaTypa HapyKHOro
Bo3myxa; V,, — oObeMHbIH pacxol peLMpPKYIMPYIOLIETO BO3MYXa; B, — TeM-
TEpaTypa PEUMPKYIMPYIOIUERO BO3ayXa, ¥, — OOBEMHBIH PACXOS CMEIAHHO-
TO BO3yX4; o, — TEMIIEPATYPa CMEIIdHHOIo Bo3nyXa, V,,, — ofbeMHbId pac-
XOA MPUTOYHOTO BO3MyXa, 1,, — TeMNepaTypa MPHUTOYHOrO BO3IYXA,
Q,;x — TETUIOIPOH3BOAMTEIBHOCTD TEIUIO0OMEHHHKA-HATPEBATEIIA.
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B) Ecsm 00BbeMHBIH pacxog BO3AyXa Ui BO3AYLUHOIO OTOIUIEHMS TIPEBLI-
maeT oGBEMHBIN IIOTOK HAPYKHOIC BO3EYXA, TO IMPHTOUHBIA BO3/IYX CKJIAILI-
Baetea M3 W, + W, mpudem ¥, = V,, — V,,- OTciona ebiTeKaeT TeIUo-
TIPOH3BOIHTENBHOCTh TEILIOOGMEHHHKA!

QIIR - V;U Cp (ﬁzu - lstMl)'
Cnocof pacuema npu KoMOURUPOGAHHLIX cucmemax

1) Ecnm cpasHeHue faet oMb 0OBLEMHBIH PacXoy HAPYKHOIO BO3MY-
X4, TO CNEIyeT MOOYMaTh O BO3MOXHOCTH Pa3ieNeHMs YCTAHOBKM {CHCTEMHL)
Ha OTAEIbHBIC MOACHUCTEMBI 11 HAPYKHOIO BO3AYXa ¥ BO3AYIIHOIO OTOILIE-
HUs AMDO © COKpAlGHHU Pacxoja Teroia 3a CYeT JOHOJIHMTENbHOH Telulo-
HM30JILUH.

MoxeT paccMaTpMBATLCH M BOIPOC O NPHHATUM Ha ceBGA YacTH TerUio-
BOH Harpy3ku npyTMMH yCTaHOBKaMHM (TipHeM 0a30Boff Harpy3ku) WIH axe
O CHUDKCHMU 4aCOBOW HOpPMBI CBEXErQ BO3AYXA.

» llpumep pacuema 8.4

B mactepckoit ¢ fecsitblo pabDOTHHMKAMU (aKTHBHOCTH Karteropru I1I) xordar
YCTAHOBHUTL CHCTEMY BO3JAVIIHOIC OTOIUIEHHMS B peXume paboTsl ¢ HAPYX-
HBIM BO3TyXOM. BhiuuciesHoe HeoGXOMMMOe KOJIHMYECTRA Telid, BOCIIPHHI-
MaeMoe CHCTEMOH KOHTUMOHHPOBAHMS BO3IyXa, cocTaBiger 2,5 KBT, Tem-
TepaTypa NMpUTOYHOIO BO3AyXa AOKHA OniTh Ha 20 K Beile TeMneparypol
nomejueHust, pasHoit 19°C. [TpH MHHUMATBHONH TEMTIEpATYPE OKPYKAaIOLIETO
Bo3ayxa —12°C HOpMY CBeXerc BO3LYXa HA YEJIOBEKA B yaC MOXHO CHHU3HUTH
a0 50%, a HayvHas ¢ (°C pabora Oyier MATH ¢ HOJIHOM HOpPMOIL.

ClpailfBaercsi: Ha KaKHe YACTUUHbBIE OObEMHBIE PACKOIBL H KAKYIO TETI-
JIOTIPOM3BONMTCIBHOCTL TEIMIOOOMEHHMKA-HAIPEBATE/s AOJIKHA ObITh pac-
CYMTaHA TaHHas yCTaHoBKa?

» Pewenue :

Ilo anroputmy:

a)

A AL
25000 Br
vV, = =3571m’/
@ =935Br MK 20K e
6)

V.

w =M AR (AR cM. Tabn 6.2)
AR (yacoBas HOpMa CBEXETO BO3Myxa) BuiOpaHa Ha ypopHe 50 m*/4ac 4el.
¥, = 10uenoek 50 M*/dac Ha yesoeka = 500 M*/aac rpr Temneparype ot 0°C

Vo= 10,5 500 m’/qac = 250 m*/4ac ripu temneparype —12°C
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B) " :
VAU<VZU=>VZU=V + V

AU UM
Vo = (3571 = 500) M*/uac = 3071 m*/uac

Pacyem menaocobmennura-naepeaamens
Temrneparypa CMELIAHHOIO BO3/yXa NIPH TEMIICPATYPS HAPYXKHOTO BO3-
nyxa 0°C:
_ 500 0°C +3071 19°C
3571

np4 Temmnepatype —12°C:
250 (-12°C)+ 3321 19°C
- 3571

HetpynHo 3aMeHHKTh, YTO 00e BeIMYMHBI TEMITEPATYPHI CMELIRHHOTO BO3-
Jlyxa [IpHMEPHO DPaBHBL. TerUIonpou3BOTHTEIBHGCTL TEINIOOOMEHHHUXA BHI-
YRCIAASTCH ¢ TeMIIepaTypoit Ha sxone 16,3°C:

Oy = 3571 Mfyac 0,35 Bru/m® K (39 — 16,3) K = 28,40 xBr

Qi = 28,4 xBr.

.L?Ml = 1693DC

i

= 16,8°C

8.1.2. Ilonepeunvie cevenus 6030YWHbBIX KARAN06

B omtMyue or ApYTMX CHCTEM CHAOXEHHS, BO3IYXOBOABI B 3NAHUAX UMEIOT
OYCHb OOJBLUIME IONCPEYHBIC CEYCHHMA, MPHYCM He Bcerma Kpyrmeie, HYame
BCETO, HAPAMY C KPYIITbIM CEUEHHEM, BCTPEUALETCH TIPAMOYTONbHOE (PHC. 8.4).

BHyTpeHHHMI 1UaMeTp, KaK i B CIyJyae BCEX ApYrHX TPYOONpPOROHOB, 3a-
BUCHT OT OOBEMHOTO Pacxofa WIM COOTBETCTBEHHO MACCOBOIO NOTOKA U
CpenHelt CKOPOCTH TEUCHMS B KaHAJE.

Ypasuenue HEPA3PBIGHOCTHI

JBrxerue TIOTOKA 1O TPYGAM W KaHAIAM IOAYMHSIETCH 3aKOHY HepasphiB-
HOCTH, OMHUCHIBAKOILEMY OUYEHB KOPOTKYIO 33aBUCUMOCTb M = CONst — HOCTO-
sIHHast BeJTMUMHA (pHC. 8.5), T.e. MOTOK Macchl OMUHAKOB B JII0GOM orepey-
HOM CeueHHH.

o —

P | L494 La P—T—

Pue. 8.4. DopMbl n1onepeYHOro ceyeHHA BO3TYILHEIX KAHAIOB.




@ Ihasa 8. Cucmembt npunyoumenvHol seRmuasyuy

ITpu UCTIOML30BAHUM 3TOTO YPABHEHHWS B CBSI3HM C CHCTEMaMM oBopyao-
BaHMsI 37aHUI JOCTATOYHOH TOYHOCTH yaaetcs nobUThes pu paboTe ¢ nmpu-
MEPHO OIMHAKOBOI TUIOTHOCTBIO Bo3uyxa (p = 1,2 kr/M*) Torma orcioma
nony4yaeM V = const (TocTostHHAA BETMYMUHA).

Mexny cBoBOIHBIM [TONEPEYHBIM CEYEHHEM [IOTOKA A, 0BbeMHBIM Pacxo-
[0M V'H CKOPOCTBIO TEUEHUST v MOXKHO YCTAHOBUTE CJIEIYIOLLYIO 3aBHCHMOCTE;
A= Vv,

rae A — norepeyHoe ceYEHHE TIOTOKA B M?

V — cOneMHbli pacxol Bo3nyxa B M*/C

V — CKOpPOCTb TEYEHHS B M/C.

3Has monepedHoe ceYeHue MOTOKa A, OYeHb IMPOCTO OMPENETHTh Pa3Me-
pBI KaHamna. [1g KpyTioro MoIepedHoro ceueHns HMeeM:

7 )l
TV

1St TIpAMOYTOMBHOIO TIOMEPEYHOIo CeUeHH O CTOPOHAMH [UTHHOM a v b
M COOTHOLLEHHEM CTOPOH § = a : b IoaydaeM.

A=a b=b= _V_’ a= D
v § v

[Tpy cyxeHWH WIM DACLIMPEHUH BHYTPCHHUX THAMETPOB {pHc. 8.6) uHorma
TIPOMCXOMMT TaK, YTO IUIOTHOCTE BOBAYXA HE TIPETEPTICBACT CYLLCCTBEHHBIX H3-
MEHEHWH, m /p, = m,/p, => V, = V,, OpudeM IIOTHOCTb BO3myxa 1,2 xr/m’
MOXET pacCMATPHBATECSI KAK MOCTOSHHAA pesiimunia. [Tosromy:

A v, =A v,
CKOpOCTH TeYeHMS1 U3MEHSIOTCS OOpaTHO npONOPIUOHANBHO COOTBET-
CTBYIOIHM IIOIIEPECYHBIM CCUCHMAM., YeMm McHbBIIC IOIIEPEYHOE CEYECHMS 110~

TOKA, TeM GOJbIlE CKOPOCTL €F0 TCUCHHA:
v,/ = A /A,
» [Ipumep pacuema 8.5
Jnst BEHTUASIIIMM [OMEIUEHUST BBIVHMCIECH TpebyeMblil pacxon mpUTOYHOIO
HapyxHoro posayxa V., = 600 m*/uac. JorycriMass CKOPOCTh TeYeHHs B

KpyIJIOM MRTA/UIMYECKOM KaHajle JOJDKHA COCTaBsIT: 5 M/c. Kakoit Teope-
THYECKHI AUAMETP NOKEH HMETh 3TOT KaHan?

) V=A v=const @

v

=) ——- —EEE—::—S—ZE---—M———~@

-
I
S

Puc. 8.5. TeueHne B KaHamax. L



SeWI 8 f [Tpunyuny pacyema

@ A=Ay, ‘ @

PacwwpeHue .
v . Vo v
i—_-"—'*—’ S—
E}J—-—— Vy—- -—-—-—-——-—E-_—-'—““-_-—_;)————E)
(3

Puc. 8.6. TeueHHe B KaHa/ie IPU €TI0 PaCLIMPSHUH.
» Peluenue

a=lu S0 /mc_ S0 050,
v 5 mic 53600 ’

2
Azﬂ-;d: ﬁ:: m:o,wﬁum. '
2 g 314

CKOpOCTE TeUeHHWS B KaHANe OKa3biBAET 3HAYMTETHHOS RIMSHHE Ha ero rorne-
PeYHOE CEYCHME: BBICOKME CKOPOCTH JAl0T MEHDBLIUE Pa3Mephl KAHANA, M HA000-
poT. CKOPOCTH TEYEHUS1, CICLOBATCILHO, HE MOIYT BBIOUPATECS MPOU3BOIEHO.

WTaK, Tipu J0IMycKe BEICOKUX CKOpocTeii Tederms (> 10 M/c) pasMepsl KaHa-
JIOB yMeHBIIAIOTCS, HO B 9TOM C/Iydae He cliefyeT 3a0hIBaTh 00 ypOBHE ITyma,
BO3PACTAIOLLIEM C YBETHYCHHEM CKODOCTH TCHEHMS. A Heu3BexKHbIC B 3TOH CH-
TyaLMM PA3TUYHbIE CMIOCOOH! 3BYKOUIONSILIAN TIORGIIAIOT CTOMMOCTh YCTAHOB-
k! B Tabn. 8.2 npuBejeHbl HEKOTOPHIE PEKOMEHIYEMBIC CKOPOCTH TEUEHH,

TIpu pacuere pa3MepoB KaHAJIOB MOXHO OJHOBPEMEHHO PacCMOTpPEThH H
CHOCOOB! BRIMHCIeHHS Pa3HOCTH HABRIEHUN 1S BEIOOpa BEHTWIATOPA.

Ta6smua 8.2. PekoMeHIyemast CKOPOCTh OBHXeHHs Bosmyxa [1]

1,5 2,0m/c B pacnpeagnurenbHoM Kasane G NPUTOUHBIMK U BEITSXHBIMK
BEHTWNALMOHHBIMW PEWIETKAMKW C YUETOM Manoro nameHeHua
CONpOTMSNEHWA KaHana no gavHe

4 5 wm/c Jna Goxosbix oTseTsneHnA Tpyd B ccTemax KombopTHOro
KOHAWUMOHWPOBAHWA BO3AyXa (NPUTOYHBIA U BLITAXHOW BO3AYX) 4

6 (8) m/c Jns MarncTpanbHbiX KAHAN0B NPUTOYHONO M BLTAXKHOMO BO3YyXa 8 OMCTEMaX
KOMOPTHOrQ KOHAUUMOHUPOBAHKNSA

ho 8 m/c JAna BCROMOraTenbHBX NMHUA M NPOMBILLNEHHBIX YCTAHOBOK
8 12wm/c A MarucTpanbHeX KAHAN0B NPOMBILLNEHHBIX RPEANPUSTHA
Bbiie 12 m/c MCKNIOUMTENBHO N8 CHCTEM TPAHCROPTHPOBKK M NOAA4YM

20 25 m/c N5 BHICOKOHANOPHBIX TPYG CUCTEM KOHOWUMOHMPOBAHWA (TOMBKO CO
38YKOW3ONALMENA!} N TPAHCNOPTUPOBKU TBEPALIX MaTepHanos

————




@ Inasa 8. Cucmemsi npunyOumenvHoll 6eHmusayuY

Jxeusarenmuotii (cudpasiuveckuii) ouamemp

Jia onpeneneHus nepemnanoB (moTeph) AABIEHWS B KaHATaX M CHCTEMax
KaHAJIOB PEKOMEHIYETCH WCIIONB30BaTh XapaKTePHCTUYECKUH MapaMerp R
(yIenbHOe compoTHBAeHHe TpeHUs B Tpybax, [1a/M) Wit pasHbIX MaTepua-
JioB. 3HaueHNsa R MOXHO OTHICKATh B COOTBETCTBYIOLIMX TABNHIAX HIM OH-
arpaMMax, HO OHHM JAIOTCA TaM TOJIBKO I KPYTJIBIX MONEPEUHBIX CeUeHMi,
B orHomeHuu Beex Ipouux GhOpM IPUXOAMTCH IpHOEraTh K CpaBHUTEIBHO-
MY aHAJIM3Y rHApoJMHAMHIECKHNX XapaKTePHUCTUK ¢ HCIIONb30BAHHEM PABHO-
3HAYHOro puaMerpa (d, ). DTOT nHaMeTp YacTo HA3bIBAIOT TAKXKE MMIPABIM-
YECKMM (d,, ) WIH, COOTBETCTBEHHO, SKBUBAIEHTHBIM.

_ 4 1npOXOIMMOE ITOTOKOM MOIEPEUHOE CCHEHHE
CMOUYEHHBIHA TTEPUMETP

d

KB

Dreusarenmuvtii duamemp 01 npAMOYzobHO20 KaHala

EcrectBeHHO, KpyniIBIe MONEPeUHbIC ceueHust Oosiee OIAroTpHSTHEL B TUA-
POAMHAMUYESCKOM OTHOUIEHHH, HO OHH, K COXANEHUIO, 3aHUMAIOT CIIMLIKOM
MHOTO MeCTa, KOTOPOTO MOpPOH KaTacTpohuueckd He XBaTaer.

Ortcrona Bo3HUMKAET BIIOJIHE TTOHSITHO® XeJlaHHe 3aMEHUTh KPYTJIoe MoTie-
pedHoe ceueHHe IPAMOYTOJIBHEBIM.

Ocofoe 3HaueHNE UMEET B 3TOU CBII3U IIPSMOYTOJIBHOE IONEPEYHOE ce-
YeHHe, SKBUBAJIEHTHBIA IMaMETp KOTOPOTO COCTABJISET:

2ab
a+b ’

KB

» Ilpumep pacyema 8.6

JUisi KaHata ¢ IpSIMOYTOJIBHBIM ToTiepedHbiM ceueHdeM 200 MM x 550 MM
TpedyeTcs ornpeeuTh IKBUBAIEHTHLIN IHAMETP.

» Pewenue :
2 200-550
o M it A, 3
= 5001550 oMM

d, , Ucnoab3yemcs moabKo 0Aaa cPaGRUMENbHO20 2UOPOOUHAMUHECK 020
aHaAAu3a, HO He 04A ebluucaenus pamepoa!




@ v 8. 1. Hpunyuns pacuema Q

8.1.3. Tunvt daeaenun

Takas pH3MyecKas BeIMYWHA, KaK JaB/IEHHE, HTPAeT YPEe3BLMANHO BAXHYIO
pONbL € TOYKY 3PeHus paGoTocroCOOHOCTH BEHTWIALIMOHHOMW YCTAHOBKH.
B BO3ayIIHOM KaHasie MOTYT OBITh U3MEPEHLI PA3HLIE BALEI JABIEHUS: MOJ-
Hoe JaBieHHe (p,), CTaTHYeCKoe AaBieHne (p,) ¥ IMHAMHUECKOE JaBjieHHe
(pm). IMpuueM nonHoe AaBieHUE BHIYHCISETCSH KaK CYMMA 3HAYeHWH CTAaTH-
4eCKOI'0 ¥ THHAMMYECKOIO JaBASHMSI:

pn=ps:'r+pmn'

KoMIioHOBKa u3MepHTeNLHOM armapaTypel /i p_ IoKasaHa Ha puc. 8.7.

Cratuyeckoe paslieHue p_, T.€, JABJISHHE, NEHCTBYIOLIEE TIEPIIEHTHKY-
JISIPHO CTeHKe TPYDbl, MOXET U3MEPAThCH MAHOMETPOM KAk M3AOBITOUHOE J1aB-
neHMe Jubo Kak pas3pexeHie, B IepecueTe Ha aTMochepHOe TaBICHHE.
B cucTeMe KaHaJI0B OHO Beerna SABIFETCSl U TaK HalnlBaeMBIM paGounM aaB-
JIeHMEM, KOTOPOE ¢ HMOMOLIBIO MMOIXOAAIMX GUTHHTOB MOXET IIOBBIMIATHCA
{(muddysop) aubo noHwxkaTeca (peaykuus). Bce mortepu, BOZHHUKAIOIHE B
KaHaIe B CWIY 3aKOHOB I'MAPOIMHAMUKH, TIPUXOAATCHA KAk pa3 Ha 3Ty CO-
CTABJIAIONIYIO JABICHUS.

JIMHaMHYeCcKoe [IaBjIeHue P cooDIIAOLIEE BO3AYXY B KaHajle CBOIO
CKOPOCTb, BHIMHCISIETCS TI0 (hopMylre:

Py 5Py TP M

Pon =§ V.
MaMeneHHS 37108 cOCTABNAIONIEHR JABICHHUSI MOTYT BRI3BIBATECH M3MEHe-
HUEM CKOPOCTH B KaHale,
Ilpy mamepeHnH ¢ noMollblo Tpydku IIMTO MONHOroC gaBneHHs p, Kak
CYMMBI 3HAYEHHI CTATMYECKOTO M NHHAMMWYECKOTO AaBJieHUI CKOPOCTE IIPH-
HUMAETCs paBHOU Hyo (pic. 8.8).

e V—a
o g
{Paro JPoms
Ah 4“_1{: AB
4 &
a) 6)

Puc. 8.7. 2 — P, B KA9ECTBE PaspeXeHHs, 6 — p_ B Ka4ECTBE H3OHLITOYHONO JABTEHHS.



Thasa 8 Cucmemvi npunydumenvHol eenmunsyuu

TTonoGHo 3HepreTHyecKOMy HaJlaHCy, B CHCTEME TPYOOIIPOBOIOB MOXHO
ycTaHaBaMBaTh OanaHc JaBlIeHHIN, Pe3yJbTATOM KOTOPOIG SBISETCH 3aKOH
BepHyimu.

CYMMA Geex UMEmUXCs @ mpyGonpogode dagaenuil gce20a ROCMOAHKA

Korga Bo3ayx NpOXOOHT Mo KAHATY € ABYMSA Pa3HbLIMH TIOTIEpEYHBIMH
CEUEHUSIMH, eI0 MOJIHOE NaRJIeHNe HHU B KOel Mepe HE M3MEHSCTCS:

Xp = const = p, = p,,.

Ecv tumoreTvyecKu MpeicTaButh cebe macanpHoe NaBdedite Ge3 Tpe-
HuA (puc. 8.9), MBI moIyauM®

pcrl +p)1n}£i =pcr1 +p:uml

B mpakTUveckux yCIOBMSIX, ONHAKO, HE CYIIECTBYET UASATBHBIX TeUSHHH
Oe3 TpeHusa. B pe3yabrare TpeHHs BO3IYXa O CTEHKH TpyD, 3aBHXpeHHW! Ha
MOBOPOTaX, CYXKeHUH B KaHajgax JMO0 B caMUX anmaparax Heu30exHEI IoTe-
pu Haropa, KOTOPbIE MPEX/e BCETO NPUXONATCs Ha paboyee masieHue (p_ ).
Hackosieko Benuka Oyger IoTeps Hamopa, MOXKHO OTPEISIHTH METONOM
BEIYMCIICHHUS, TTPUYEM TIOTYYeHHBIH Pe3yIbTIaT 06a3aTeIbHO YUHTHIBACTCS TP
HA3HAYCHHH Pa3MEPOB BO3MVIIHBIX KAHAJNIOB H BHGOpPE BEHTUASATOPA.

HTaK, ¢ TOYKM 3pEHHUST PEaibHOI0 TEUCHUS HMEEM.

pnl = pnz * Apv
H, COOTBETCTBEHHO,

Pc-rl +p1mnl =pcn2+p.mu2+Apv’

rie Ap, — IOTEPH JaBICHHA B KaHAJE,

Kpome Toro, crenyer oTMeTHTb, YTO TIPM CYKEHMSIX KaHAJIOB JIMHAMH-
yecKasi COCTaBIAIoNIAs JaBIeHHS BO3pacTaeT, CTaTHYeCKOE Xe TaBjieHHe IIPH
3TOM Iajaer, ¥ HAo0OpOT. MU PACIIHPEHHH KaHana AHHAMUYeCcKas COCTaB-
JISAI01Asi CTAHOBUTCA MEHbLIe, a CTaTHYecKoe aaBieHHUe pacter (puc. 8.10).

Lmen—r
Pops " emmmum Wit

{7

Ah

2

Puc. 8.8, M3meperHue MOTHOTO JaBIEHUS p,
(P, — MABIEHYE OKpYXafollleh Cpembl, Ah — pPasHOCTh YPOBHeH XHIKOCTH B
‘ MMKDOMaHOMETDPE)



8. 1. Mpunyune pacuema @)
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Puc. 8.9. Omopa pasieHns 1o JUTMHe KAHATA NPH TeMeHWn Ge3 Tpenus
MOCTOSIHHOM 3Ha4ueHMH A (const).

Al AZ
v v
m_‘u S g e = g -
T =5. 5 ——— = ?
|
& | u p
. $ .
4 i
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n. o~
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Puc. 8.10. Dmopa IaBieHus NPH PEabHOM TEYEHHH 0 M3MEHEHUH nonepey-
HOI'0 ceqeHus.




@ Thaea 8. Cucmembl nPUHYOUMEAbHOU BEHMUAAYLUY

8.1.4. Ilomepu dasaenus 6 cemu Kanaioe

Bosnyx, nporekalomuii B KaHale, BRIHYXACH MPEOIOJISBATE MHOXECTBO CO-
NPOTUBAEHUH, BOSHMKAIOIIMX BCJICACTBHE X0 TPEHUS O CTeHKH KaHaja (Tpe-
HHe B TpyDax), B IOTIOMHEHHE K 3TOMY ellle OT TPEHHs B 06nacTH GHUTUHTOB
(MecTHBIE cOlpOTHBIEHUS) TUOO BCTPOEHHLIX B TPYOONPOBOA anmapaTos —
BO3JVIIHBIX (nUTbTPOB, BO3AYXOHarpesaresei (CORPOTHUB/ICHUA B almapaTax),
HepooneHka aroro ¢akTa IPHBOIHT K TOMY, YTO JABHXEHHE IIOTOKA BO3IYXa
B CETU MOXET MPOCTO 3aCTONOPUTHCH.

OpHolt U3 3aa4 BEHTWISTOPA ARJSIETCS TMPEOAOJIEHUE 3TOI0 CONPOTHB-
JIEHMS B UeNdX JOCTIDKECHUS HEIPephIBHOIO NEepeMEIcHUs. yepe3 BXOObL U
BBIXOJIBI TpeOyeMoro o6bemMa Bo3ayxa.

CrerneHb NOTEPH ONPE/EISICT, HAPSLY C YCTAHOBJIEHHBIM PacXoluoM, pas-
Mep MCMOAb3YyeMOro BEHTHJIATODA.

Budst nomepe daeaenun 8 cemu KaHA108

BosHuKaloWas B 11eJI0M Pa3sHOCTb NaBNEHHA Ap, CKJIaIbIBaeTCA M3 CyMMap-
HBIX IOTeph HaMopa MPY TPeHHU B TPYGaxX Ap, U CYMMBEI BCeX TTOTeph JaBie-
HH$1 Y BCTPOEHHBIX DIEMEHTOB Ap,:

Ap, = Apg + Apg.
§.1.4.1. Ilomepsa dasaenus u3-3a mpeHus 6 mpyobax

Jlo6aa cpefa npy NpOXoXIEHWH MO TpybaM M KaHanaMm c Oolee UK MEHee
[NMagKKMMM CTeHKAMM HeM30eXHo (B Toif WIM MHONH CTeneHH) TepseT CBoH
Hamnop.

Hacxosbko OyIyT BeJIUKH 3TH [IOTEPH, 3aBUCHUT, KPOME IIPOYEro, OT Clie-
nyloumx (hakTOpOBR:

CBOMCTB caMoil cpennl (IUIOTHOCTH, BA3ZKOCTH U T.A.),
*  CpemHeil CKOPOCTH TeYCHUS Vv U
*  Marepuaia TpyObl (KaHaia) (LIepOXCBATOCTH Kk B MM).

Ap, u ydeavroe conpomuenenue mpenus ¢ mpybax (napamemp R)

PacyeT moTeps Ha TpPeHHUE UIS BO3jayxa B KaHalaX, H3TOTOBJIEHHBIX H3
OOBYHBIX MaTepHaioB, MOXET OHITH [POM3BEACH C IMOMOINBIO COOTBET-
CTBYWOIUMX TablWI, WU jAMarpaMM C Y4YeTOM LiepoXoBarocTi# B TpydaX,
KaHajax.

3yiech y4TeHBI pasHOOOpasHbie BIMAHKUA, KaK TO: CleHUATbHBIEC (QU3M-
YeCKHE XapaKTEepHUCTHKH BO3AYXa, BHI TCUYCHHA, CPEIHAS LIEPOXOBATOCTh K
MaTtepdasia TpyObl, a Takke 3aBHCHMOCTh MEXIY IMONepeyHbLIM CeYecHHEM
MOTOKA, ero 0GbEMHBIM PACXOJOM U CKOPOCTHIO IBHXKCHHS.



‘ 8. 1. Ilpunyunw pacuema L)

Tabauna 8.3. AbconioTHas HIepoXOBAaTOCTh k (OTHOCHTENbHas HIEPOXO-
patocTh k/d, d B MM) H IMONpaBoYHEIE KO3QOHUMEHTH f ANA PA3HEIX
MaTtepuasiosn [8]

Marepwan kasana kB MM

KaHanel U3 NUCTOBOW (danbuoBaHHoW) ctani 0,15 0,2

Tubxue Tpybonposoasl 0,6 0,8 (n020)

DUOPOLIEMEHTHBIE KaHaNb 0,05 0,15

MNACTUKOBLIE KARANKI 0,005

[lepessHHbIe KaHans! 0,2 1,000

Kananet ccTembt Pativiua (rnagkue) 1,5

BeTOHHBIE KaHanb (LiepOoX0BaTLIE) 1,0 3,0

Kaxans ¢ 0bmypoBkoi 3.0 50

CranbHble TpYOH (OUMBKOBAHHHIE) 0,15

k=10 mm
50

2 4,0 e £ L
MEREE =t
= i =1
o ol T k=10 ‘
g 25 // [ '
€ 20 — ’// - ke=lia
@ ! / o]
T — k=015
=Y ¥ /, s S, k= 0,1
L e e
S 10 é=
= 02 051 2 510 20 50 Nam

W2 rabn. 8.4 Gepem 3HaueHMA R s KaHajia M3 JIMCTOBOTO METAUIA €
KPYTJIEIM NOTIEpeYHBIM CCYEHHEM.

ITpu vcTIoNB30BaHKMM APYTUX MATCPHAIOB CMUTAaHHBIC M3 TaONUIIbI BeNM-
YHHBI R NpUAeTCs CKOPPEKTUPOBATE HA NPUBEACHHBIN MOMpPaBOYHbIH K03¢-
dunueHT £ (Tabn. 8.3).

Ilorepio naBneHHA B pe3yabTaTe TPEHHA B TPYDAxX BRIYMCHASIOT o (POPMYNE:
Ap,=X (R I} BIla,
T /-~ AaMHA y9aCcTKa KaHana, M
R — ynensHOE coMpoTURIEHHE TPeHUA B TpyGe, [1a/M, Ha ocHoie Ta6i. 8.4
160 auarpammer B IpuwioxeHna A3,
¥ Hpumep pacuyema 8.7

Ang merannuyeckoro KaHata KPYIIoro Ce9eHHs JUIMHOM 21 M, ¢ AMaMeTpoM
400 MM u o6beMHBIM pacxonom Bosayxa 0,51 M*/c (1836 M3/uac) Tpebyercst
PaccuMTaTh NOTEPIO HANOpa B pe3yibTare TpeHHA B Tpybax.

» Pewenue

H3 1a6n 8 4 umeem R = 0,45 Ma/m
Ap,= 0,45 lla/m 21 M = 9,45 Ma.

4 3akaa Mo 1566
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Tabaua 8.4. YaenuHele conpoTHrIcHuA TpeHusa K (I1a/M) B KaHa1ax U3 fuc-
TOBOTO META/LTA C KPYIIBIM [IOTIEPEIHBIM CEYEHHEM

d' 140 160 180 20G 240 280 300 350 400 450 500 550 600 650 700 750 800

R, Bepxnan cTpoka: ofbemhni pacxog, VB m*/c. HiokHss CTPOKa: CKOpPOCTL BO3AYXa VW B M/C,
Ma/M npryem ANA CTYNEHYATOTO NONA AEACTBUTENLHA Ta XE CKOPOCTD.

0,08 0,011 0016 0022 0,030 0049 0075 0091 0137 0,20 027 036 046 058 072 088 107 125
07 08 09 10 10 12 12 14 6 18 18 20 20 225 22525 25

0,10 0,013 £,018 0,025 0,034 0,056 0,084 0,102 0,153 ,22 0,30 G,40 0,52 066 0,82 0,98 1,20 1,42
08 08 10 10 12 14 14 16 18 18 20 225 225 25 25 275 275

0,12 0,014 0,020 0,028 0,037 0,061 6,083 0,113 0,17 024 0,33 044 0,57 073 080 1,09 1,32 157
89 10 10 12 14 16 16 18 20 20 225 25 25 275 275 30 30

0,14 0,015 0,022 0,031 0,041 0,064 0,102 0,123 0,186 0,27 036 048 062 078 099 1,18 143 1,72
10 10 12 12 14 16 18 20 20 225 25 275 275 30 30 35 35

0,17 0,017 0,25 0,034 0,046 0,075 0,113 0,137 0,207 0,30 0,40 054 068 088 109 133 160 1,90
12 12 14 14 16 18 20 226 225 25 275 30 30 35 35 35 35

0,21 0,019 0,028 0,038 0,051 0,085 0,127 0,154 0,233 0,33 045 06t 0,78 09% 1,283 150 1,80 2,i5
12 14 16 16 18 20 225 25 275 30 30 25 B35 35 40 40 40

0,25 0,021 0,031 0,042 0,057 0,084 0,17 0,14 0257037 050 067 086 1.08 1,37 165 1,87 236
14 16 16 18 206 225 25 275 30 30 385 35 40 40 45 45 45

0,31 0,024 0,035 0,048 0,064 0,105 0,158 0,192 0,285 0,41 0,56 0,76 0,97 1,23 153 1,86 2,22 2,86
1.6 18 18 20 225 25 275 30 35 35 40 40 45 45 5 5 5

0,37 0,027 0,038 0,053 0,071 0,116 0,175 0,212 0,32 046 062 083 1,07 136 168 2,04 245 2%
1.8 20 20 225 25 275 30 35 35 40 40 45 5 5 5 6 &

0,45 0,080 0,43 0,059 0,079 0,13 0,196 0,236 0,356 0,51 0,69 0,93 1,18 150 1,87 2,28 2,72 3,25
20 225 225 25 30 30 35 35 40 40 45 5 5 B8 6 B 5

4,55 0,034 0,048 0,066 0,089 0,145 0,219 0,265 0,396 G,57 0,78 1,03 1,33 1,68 209 254 3,0¢ 3,62
225 25 275 275 30 35 40 40 45 5 5 & B 8 7 7 b4

0,67 0,038 0,054 0,074 0,099 0,162 0,254 0,295 0,443 064 0,87 1,35 1,48 188 233 283 338 403
25 275 30 30 35 40 40 45 5 ] ] L] 7 7 7 8 8

0.81 0,042 0,060 0,083 0,111 0,18 0,272 G,327 0,481 0,71 096 1,27 1,65 2,08 2,58 315 3,76 4,48
275 3.0 35 35 40 45 45 5 3 6 7 T T 8 8 9 9

1,0 0,047 0,066 0,084 0,125 0,202 ¢,31 0,37 058 08¢ 1,08 145 186 236 2,90 351 422 50
30 35 35 40 45 5 5 6 6 7 7 8 8 g 9 10 10

1,2 2,056 0,076 0,104 0,138 0,225 0,34 041 062 0,88 120 1,60 206 260 3,21 389 468 56
35 40 40 45 5 & & 7 7 & 8 g g 10 w0 W0 12

14 0,058 0,083 0,114 0,152 0,246 0,37 0,445 0,67 0,96 1,31 1,756 225 282 35 424 §1 60
40 40 44 5 5 8 ] 7 8 8 g 9 10 0 12 12 12

1,7 0,064 0,093 0,126 0,168 0,273 0,411 0,495 0,74 1,07 1,45 1,95 250 3,13 388 47 58 67
40 45 5 5 6 7 7 8 9 9 10 10 12 12 12 12 14

2,1 0,072 0,104 0,142 0,19 0,307 0,464 0,56 0B84 1,20 1,64 2,18 280 351 435 53 63 75
45 & ] g T a 8 9 10 10 12 12 12 14 14 14 14

2,5 0,08 0,115 1,156 §,209 0,33% 0,5 08 093 132 18 239 308 386 479 58 69 83
5 & 7 0 10 2 12 12 14 4 16 16 16

3,1 0,69 0,129 0,177 0,235 0381 0,57 089 103 148 203 269 345 433 54 65 78 93
6 B 7 7 a 9 t0 10 12 12 14 14 16 16 W 18 18

fpMmep: Kpyras BeHTUNAUMOHHAS TRYSA, 06beMHbIA pacxog 5000 m3/uac; v gonyckaeTca pasHOMA
6 m/C; arrHa cocTaegnseT 25 M. HadTu: noTepe OaBNeHns B PE3YNLTATE TPEHWA 8 Kakane,

= V= 5060 m*/vac = 1,39 m%/c; npu 6 m/c = gnam. 550 mm = R = 0,67 Na/m =

R /=067MNa/m 25m=16,75 Na.

! B KaHanax TpsSMOyTONIBHOIO CEYeHHs THIPABIIEcK i aMeTp oboakataeTcs epes d,. CHa-
Haia BREMMCTATL & = 2 a- bffa + b), rae a — epicoma, b — wmMpuHa. 3areM TNpH V
CuMTaTh 3HayeHue R (¥ MoxHO ocraBHTh 6e3 BHuUManua). A = V /v, a = A/b
(01 b MPMHMMAETCH JOMYCTHMOE 3HaYEHHE WIH YYSTLIBAETCA CTPOWTCABHELR acHeKT)-



o 8d 8. 1. Mpunuyunst pacuema

» [Tpumep pacuema 8.8

BLMMCAMTE IS KaHasa NpAMOYroisHoro ceueHus (200 x 600 mM) norepu
[apneHUd Ha TPeHMe B TpyDax, ecmd V = 2160 M’/uac, v = 5§ M/c, a xaHal
HMeeT LIHHY 21 M.

» Pewenue ; ;

Ap,=R- 1L
B ra6n. 8.4 Tpebyercs HalTH 3HaYeHHe R 1S rUAPaBIMYecKOro MHaMeT-
pa d_ ¥ CKOPOCTH ABMXEHHA BO3YXa V.
4.200-600
=200 + 600
A3 tabn. 8.4: R = 1,0 la/M
Ap,= 1,0 ITa/m - 21 m = 21 Ha. .

MM = 300 MMm. P

§.1.4.2. [lomepa daeaenus uz-3a
BCMPOEHHBIX INEMEHMOB (MECIHOE CONPOMUBACHUE)

TTomepa dasaenusn npu npoxoxcOenuu wepes gumunzu "
I GCIMPOCHHbIE ANNAPATIbL

ConporupieHHs B BOIMYINHBIX KAHANAX, CBA3aHHBIE C BCTPOEHHEIMH B CHC-
TEMY KOHCTPYKUIMOHHBIMM H MOHT{KHBIMH SJIEMEHTAMH, Pa3IeaioTca o0t~
HO Ha COMpOTHBIIEHUsI B (DACOHHBIX YacTAX TPyOONpoBoHa (OTBOABI, KOJIEHA,
CYXeHHUA, pacliMpeHWsI W TIPoY.), TaK Ha3blBaeMbIe «MECTHBIE COIIPOTHRIe-
HUA», U CONPOTHRIEHUS, CBA3RHHBIE CO BCTPOSHHBIM 000pynoBaHMeM ((PUIb-
TPbl, Harpepareiiy, OXITAAUTeNd, KianaHel H T.4.). 3TO IpPeAcTaBisgeTcs B
BhICUIel CTeNeHH 1ieieco00pa3HbIM, TIOCKONBKY M3TOTOBUTENIM annaparos, B
OTIHYMe OT HPOM3BOAMTENeH (HACOHHBIX VIEMEHTOB, YKA3bIBAKOT yXE BBI-
YHMCNICHHbIC [IOTEPH JaBlieHus (Ap,, ), B TO BPEMst KaK PAasHOCTb JaBIEHHH
Ut metaseit TMna (GHTHHIOB H T.I1. MOXHO OTIPENeNTUTE TOJIbKO ¢ UCTIONB30-
BaHMeM K03GhdHULMEHTOB MECTHOIO COIPOTUBIIeHuMs (Tabn. 8.5).
3peck umeeT CWIy clieAyrouiee obluee Npasmo:

Apy =2Z+ Ap,,.
IToreps naBieHMst B CBSI3U ¢ MECTHHIMM CONPOTHBIEHHSIMH, BEI3BAHHBI-
MM HanuareMm (acoHHBIX YacTel B Tpybonposoie (Z), cocTaBiser:
Z=73Cp/2v*B [1a,
Tne 2§ — cymma x03GbdUIMEHTOR MECTHEIX CONPOTHRICHAN YYacTKa KaHaa
(cM. a6y, 8.5)
P — ILIOTHOCTE Bo3gyxa 1,2 kr/m?

V= CpelHsIsl CKOPOCTh TeIeHHs], M/C
Z — 1oTeps Hallopa ¥3-3a MECTHBIX COMPOTHBIeHMUI, ITa.

4x*



@0 Ihasa 8. Cucmemnt npuRyOuUmenvHol geHmuiayuY

OpHeHTAPOBOYHbIE 3HAUEHHA JUISI MECTHEIX COMPOTURIEHUI BCTPOSHHO-
ro 000pYA0BaHUA B [TPOCTPAHCTRE BEHTWISLMOHHEIX arperaTtoB MPHBEACHE
B Tabi. 8.6.

» [Ipumep pacvema 8.9

HonycTiM, B BO3AYITHOM KaHAle MMEeTCA HECKOIBbKO MECTHBIX COTIPOTUB-
JIEHHH:

* 1 xoneHo ¢ u3ruboM 90° U r/d =2 = {= 0,45,

2 mocTeneHHbIX cyxeHusi = { = 0,04 u3z Tabn. 8.4,

+ 1 otRoA/pazgenenne = { = 1,6.

TpebyeTcs BBIMHMCIMTH HOTCPIO JABIEHMS] B CBI3H ¢ 3TUMH MECTHRIMM
COIPOTURIECHUAMH (Z) TIPH CKOPOCTH TEYEHUS B KaHaie 5 M/C.

» Pewenue

1,2 kr 52
M 2

M2
e

Z=3¢ §v2=0,514 =7,7Ta.

Tabanua 8.5. 3uauenums ¢, BerGopka u3 [1]

Ne @acoHHaA YaCTs (None TedeHus) 3nauenun §
1 A, A, 02 04 05 06 07 08 08

AT

. S w,
] A Kpomka
ocTpas 04 035 03 02 015 0,1 0,02
BHesanHoe cxarve nonepedHoro  ckoLueHHas 015 0,1 0,08 006 0,05 0,04
CeYeHua 3akpyrnedHas 005 0,025 0,025 0,01

{8 nepecuere Ha w,!

2 .
n s " Kpomka 0CTpass  CKOWEHHas  3aKpyrieHHas
Tpy6a ¢ Tynon ¢ 0.4 0,2 o1 0 no 0,05
BXOOHOIN KPOMKOA
3

Kpyrioe nonepeyHoe cevenve §= 1,0
KsanpaTHoe nonepeYyHoe ceqenue £=12

Tpy6a ¢ ocTpoA
BXOOHOW KPOMKOW

4 . 1.0 'E} /
- ? 05 A\K_L_/’\/
= ®

KoHr4eckni sxogd 2 30 20 20




2t 8 1. Hpunyuns pacuema |©

Taomua 8.5. 3HaveHus ¢, subopka u3 (1] (mpoxomkeHue)

hacoHHas 4acTb (none Te4eHus) 3Hauenua §

L

R/
5 R/d 0,25 0.5 0,75 1,0
Eg £ 0,2 0,1 0,05 0,05
BxogHoe conno
6 0,08
B _9°
0106} l a=2 | —
[ =3
i A m//’ﬁ.;
"-'_-—‘
MocTeneHHoe ¢ h0e =] Sl
YKEHWe I
[
(kongysop) ] 0
[¢] 1,2 1,4 1,6 18 2,)
d./d, —a
¢ B nepecyete Ha w,
; ; f 0.8 ‘ Py /”i
W 0,61 ]
1 = 0.
S W, =
{ A 2 / i
1 A;)f' E [1 )] E—— ”7‘44(
e 2 e | g |
o 2 0,2 At bt =
BhezanHoe paclupenuve TpyGu g‘ i
0 |
a b ] 2 3 4
i W,
8

o
[

>~
" A
; 0 |

A, 1 2 3 F
HECUMMETPWYHO

CYMMETPUYHO ? /, 20
_ 04 A 07
n - // %
OCTeflieHHoe pacluvpeHne Tpybkl z 0|
w L, —
(Auddyaop) 2 7
5oz A7 =
o
a W, ]
T @
in
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Tabauna 8.5. 3uavenns ¢, Buibopka M3 [1] (npodoiskexwme)

Ne MacoHHan 4acTb (none TeveHns } 3Hadenus {
9
SN :
—— e W
£=1
¢
L3
’ -
2 ;~
Tpyba c octpoit
BbIXOOHOK KPOMKOW
10 1.4 \\ \ ; 10
a=0°
. 12 \ i
10 \ \ | ’=l60° LT
Fo K e
e N a=30°
06 - I
KOHWYECKUKU BbIXOS, a=15°
04 . L
0 01020304050807 0803810
h/D —-
i
" \%:S Is 8 < 10°
a A,
A X 2
//\\ ) - ‘:=0115 (i\ -1
— 4 )
Tpyba Bextypu *
i
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Ta6maa 8.5. 3HauckHusg £, BeiGopka u3 [1] (MponomKeHHe)

Ne DacoHHasa 4acTs (None TeueHus) Snadennsa §

o 100 15° 300 45" 60° 90°

¢ 005 0,07 022 04 07 1,3
& 01 02 04 07 085 15

KoneHo ¢ 0cTpod KpOMKOWH
nog yrnom

F/d w4, COOTBETCTBRHHO, H/d—e=

Oteetsnenus nop yrnom 90°

= 1
. = - -Q; | \
H
; 1 2.0 \
iw a S,
~
! f \
KoneHo nop yrnom 90° 1.0
C OCTPOIA KPOMKO# §
W MPAMOYTO/IbHLIM MONEPEYHbLIM t
CeUYEHnEM ;
0 i
0 0,5 1,0 1,5
a/b —w
R |
3 b ""W Cf? RW 02 04 06 08
€ 0,7 0,6 0,7 11
a) 0) a) metannuueckue nonatku 0,15 0,3
6) npodunupoBaxHbe nonatku {~ 0,1
KoneHo ¢ Hanpasnaiowmmn
nonarkamu
1,2 T T
1.0 s L
- 08 \ ]
4 ° e ? 06 \ =
—i- 1 04 ,\\ s = I .
— . o 04 N e ]
e } ? ‘b“f——i :
) o L [
b 0,5 1,0 2,0 3,0 4,0
a)
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Tabamua 8.5. 3nauenun ¢, BuGopka u3 [1] (mpogokeHue)

Ne dacoHHan yacTb (none TeveHws) 3Havenunn §
5 _J 95 e 3
05 :
& 0,4 \\ \%94. S B -
- f 03— \\Io\ﬂ
‘ 0.2 \,‘\4_5 P
OteeteneHus nog, yraom 90° 0'1 T—s 5\"""-&—__.____
0
0 0,25 0,5 0,75 1.0 1,25
a/b —#-
1,4
<]
12 \X L
> @ 1,0 \\ ]
I
s VBNt
4 0.6 \
il & 0,4 A\
NG
d _la | 0,2
4]
a) 6) 0510 20 30 2,0
3 cerMenta 6 CermeHToB F/d wnw, COOTBETCTBEHHO, /2 —pm
CerMeHTHble OTBETBNEHUA Nog
yrnom 90
7 s [
0,7
0,6\ R
0,5 \\
T 0.4
U \
03 \«
0,2 N
QOTBeTBASHUA Nof yrnom 45° e L
0,1} — B =
8]
05 1,0 2.0 30 4,0
Rid —m=




+ 8. 1. Hpunyunw pacwema

Taomoa 8.5. 3Havenus £, seibopxa M3 [1] (IponomrKeHue)

—
Ne BACOHHAA 4aCTh (NONE TEYEHWR) 3HaugHun

e

. f%‘ e - L‘_ « 15 30" 45 60
~ }f
o

o 0 0 0 0
01 025 04 07

2
§=0
{=06
3 £=0
~1,0 =22 >6
035 02 01
4 0 05 1 2 3 4
1,3 1,0 0,35 0,2 0,15 0,12
[{
5 q’ —— )
e { rd 0 05 1 2 3 4
oNg
/ G 1 08 025 0,12 01 01
i H
C HanpaBnsioLWel NonaTkoi
6 5 oD i 5=0
=12
I ks
—
il
+ “T\P*" b=
7 - - |- '_—T” & =1,5 6e3 HanpaBRIOWMX NONATOK
Lﬁﬂ £:=0,5 ¢ HanpaBARIOWMMK ONATKaMM
4.
I




Thasa 8 Cucmembt RpuryOUmMenbHOl eeHMUARLUY

Tabauna 8.5. 3nauenus ¢, Bwibopka u3 [} (mposoimkeHwme)

Ne dacoHHan YacTk (None TeyeHus) 3Hauenus ¢
8 o 60° 120
&i 0,2 0,6

i g ! O BDeoiHon yron LA 1 2 2 3
E ;‘ QU (2x)
DL D ¢ 35 1,7 1.6 17
d=15
O JABoitHoit oTBOA /0 L= 0 d
F nop, yrnom
& D 90" (2x) ¢ 03 0,2
L
- [BoitHoe koneHo
O nomyrnom i/ 0 05 1 2
d ] 90" (2x)
i D ¢ 0 16 19 21

0O6a usmeHeHua HanpasBnenns Ha 180"

90° (4x)

AsoiHon narub  otHocuTensHo Apyr opyra
\ i D nog, yrnom
v § X 90" (2x) r/d 15 20
¢ 04 02
06a u3ameHeHun HanpasneHus Ha 90°
A HAsorHoi OTHOCHTENBHO ApYyr Apyra
i\ YrNOBOW M3ru6
" D 90" (2x) r/d 1,5 20 ’
3 03 02
r/d 2 4 6 8
N30rHYTLIA
ANEMEHT 4 06 04 02 01
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Tabmana 8.5. 3naueHus ¢, BeiGopka U3 [1] (mpomorxeHue)

Ne dacoHHaA YacTe (none TedeHus) 3uadeHun
=y 5
v T TN
. 5 B\ A,
= CEMEH| s |
.) . 10 AN i = i ne
A\ N
( T - \ \\ )
1
e N\ NEEW
Pewerxka NS w=3we ||
13 NepdOpMPOBAHHOR XecTH, 1 - \E ::f:ﬁ 1
ANg NPOBONOYHOM PELIETKU 1 1 T w=0we | |
3Ha4eHus { w3 rpaduka 0 | | 1 T
YMEHBLINTL OBOE o 0,5 10
A A, —=
2
a 10° 200 30° 40° 500 60° 70
& 05 1,5 40 11 33 120 250
MHanBMayaneHas 3acnoHka
3 \ f 10
\\ \
W g '}\
— J ? 7
[ =7 &
S \
( S ) L - i A
! ! L 1~
_-—"E‘"
CHHXPOHHBIA X0 0 |
nonaTtok 0 15 30 45 60
al] —m
NpoccensHelit Knanay ans
HECKONBKUX 0GBLEeKTOB
4
: n & h/d 10 08 06 05 04 03 0,2 0,1
! \
d \ ¢ 0 017 1,0 2,0 50 10,035 100
1 —{h .
LA ¢ ! [ 4
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Tabnnua 8.5. 3nauenus £, suibopka u3 [1] (Iposonxkenue)

Ne MopmMa conpoTUBREHUS HassaHue 3rauenus { 1 nprMedanus
C MONEPEYHbIM
CeYeHWEM oToKa

Tepdopuposatteit  MNpu BbICOTE NoMeltleHns H ckopocTk Ha
{ NOTONOK BbixOAe W= H ~ 1, M/C
Cpepnee aHavenve {'=1 1,8

73
/-m
1
ARRRR
w
2 - Z Hanpasnsioume PaccesHue Bo3gyxa
Xanosn
AnA BuiNyCka B 3aBucn-  Bes Ha ogHom Ha ppyx
—- w BO3MYXA MOCTH OT PACCEAHUS YPOBHE  YPOBHSX
BUOA, B
] cpeariem'
¢ 2.0 3,0 4,0
3 d Bosayxopacnpe- B 3aBACMMOCTU OT KOHCTRYKTUBHOMO
- O Aenutens WCNONHEHUS, B cpeaHem’
p T AOTONOMHOFO
TMna
7 (] (avemocran) d 100 200 300 400

VAV R B YR N ¢ 06 15 1.8 20

4 Kamepa
.£ N NOBLILLIEHHOTO
1 2

o E =  gaenenus, ¢ {={+ 0,7+06=13
fed NPAMBIMU

KpOMKamn

B Kamepa

== 130° —g» MOBBILLEHHOIO
O : pasnenws,  {=¢ 4+, 0,4+0,2=06

1 CZ CC CKOWEeHHbIMK
KPpOMKamMu

! bonee TO4HBIE JAHHBIE MOXHO 3alIPOCHTE Y H3TOTOBHTENS




8. 1. Hpunyunwu pacwema |

Tabmana 8.5. 3Hauenus £, BoiGopka u3 [1] (oxoH4aHME)

Ne ®opma conpotuenenms  Hassanve 3Havenus ¢ ¥ npumedanns
C NONEPeYHbLIM
CEYEHWEM NOTOKA
6 BcTpoehsbie
] _ B NOTOK A/A 01 02 03 04 05
—“*5 @Az BNEMEHTHI A
o npoponsEHOro 4 07 10 18 29 40
HanpaBneHva
7 | BcTpoeHHbie
- DA1 1A, B N0TOK AJA, 01 02 03 04 05
ANEMEHTh!
NonNepeYHoro g 02 04 0,75 13 20
HanpaBneHWs
8 \ BCTpoeHHbie
- E@:ZAZ 8 noToK AJA, 01 02 03 04 05
| BNEMBHTH
NONEepPeYHoOrc ¢ 0,07 0,15 0,35 06 0,9
Hanpaenexus,
KannesnaHbe
9 - BermwmuponHbie  CkopocTk w (Mm/c) B nepecyeTe Ha ofiwee
— Y - pelueTkum, nonepedHoe ceveHve A
WITaMNDBIHHLE
w 1A a : (np1 npoBono.- CsoboaHoe ceuvenve a/A B %
— - [—_—] Hbix pewetkax W
aravene ¢ Bypet Mm/c 10 20 30 40 50 60 7C 80
BNONOBUHY
a = ¢ OCTpLIMK MeHblUe) 0,5 10 30 12 6 362318 1,4
KpOMKamu 1,0 120 33 13 6.8 4,127 2118
1.5 128 36 45 74 46 3,0 23 1,8
2,0 14 39 15578 49 32 2519
i . 25 140 40 1658,3 52 34 2,6 2,0
3,0 146 41 17586 55 3,7 28 2,1
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Tabamua 8.6. ConpoTHRAEHKA BCTPOSHHOrO OGOPYAOBAHMA B HPOCTPAHCTBe
BEHTAIperaToB, OPUEHTHPOBOYHBIC 3Ha4YeHus [6], [8]

MoTepu pasnenms B MNa n3-3a 3nemMeHTOoB, BCTPOEHHbIX B annNapaTsl U CeTh KaHanos
(no paHHLIM M3roToBHTens)'

@unutp rpyboit ouncTku? 30 50 CaywuTens 20 B0
DUNLTP TOHKOM 0YNCTKIZ 50 150 Mpoxop, ona Bo3ayxa’ 15 40
DUNETD A YNABNMBAHUA MENKO XKanoauirsie 3aCN0HKK® 10 30
JACTIERCHBIX aspodaneHbix yacti? 100 250 Peletkn gns sawmts o1
Boaayxonarpesatess® 30 100 aTMOChEPHbLIX BAMAHWIA 30 60
Boaayxooxnaputens? 50 150 MoxapHwit kpaH 5 30
Mcnapurens 80 150 MoCTOAHHOE CONPOTHRIEHKWES 5 300
Connosas kopobka® 100 200 Pekynepatop Tenna’ 50 300

8.1.4.3. Obwas nomepa daérenus

Obwan nomepsa dasaenun Ap,
;

“Ob1uas noTeps JaBIeHHS B BO3AYUIHOM KAHAJe COCTABHT
* Ap, =Ap, +Ap, =T (R 1+2)+3p,,

Ins ceTy KAHANOB pacyer MOTepH AABICHMS M PasMEPOB KaHAIOB Ie-
necoofpa3Ho OCYLIECTBASETCH C ITOMOUIBIO CIEHANbHO paspaboTaHHbIX
(bopmynsipos (IMpunoxedue A.7), MO3BOJAIOUIMX HATTMAAHYIO paboty c
mapaMeTpaMu [8]

Hymepayun omoeabubix ynacmeos

Ipu atoM B uenax obaerdeHus PacyeToB pacupeaeTuTeAbHbe YeTPOH-
CTBA JIYYHIE pa3NeliuTh Ha oTAeAbHbie yuacTki (TS), cHaGauMB HX COOT-
BeTCTBYIOLIMMM HOoMepaMH (puc 8 11). Yepes oTH yvacTKd NpOXOAST
MaccoBBIe IMMOTOKK paBHOTO o0beMa Ilpu pacuere TpyOOIPOBOOHOM CeTH,
KAaK W APYTHX paclpefelMTeNLHblX CHCTeM, HAUYUHATD CAeOyeT ¢ HyMe-
palMy NpeanofoXHUTeabHo Hanbonee HeOIArompUSTHOrO yJacTKa Ka-
Hana.

! OcHOBHBIE pacyeThl YCTaHOBKHM — TIO JAHHBIM HM3TOTOBHTENS

? HayaneHas pasHOCTb AaBIEHWI, KOHEYHoe AaBieHue npumMepno 200 300 Ila
(rpybas ourcrka), 300 500 [1a (tonkas oumcrtka), 1000 1500 Ila (ynaenusanue Men-
KOMUCITePCHBIX 4acTHIL)

> B 3aBHCHMMOCTH OT YMC/a PSIOB TPYO M CKOPOCTH TEUEHHS

4 bBomblIce Yucio HOBBIX TPOXOAOB AaeT Oosiee 3HAUMTENbHBIE PACXOXKIACHHSA

5 B TOM YHCIIE JPOCCETBHBIC KiamaHsl (B OTKPEITOM cocTosHuHE 5 20 Ila) go 100 Ila
B 3aBUCHMOCTH OT JPOCCETHPOBAHHS

¢ JlJis KOMITEHCAUMH Pa3’HOCTH NaBJICHHH B CETH KaHAI0B

7 HanpuMep, mis poTayHOHHLIX TeryioobMennukos 1000 150 000 m3/uac

8 JIureparypa, no0aBiieHHAS PeJAaKTOPOM IepeBoda
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Puc. 8.11. PazgeneHue pasBeTBACHHBIX CETEH HA YYACTKH

a — cambiil HeGaaronpusATHLEIA KaHal,
0 — mia GOKOBEIX OTBETBIECHMM HOMycKaeTcs mModasd HyMepalus.

®

» Ilpumep pacyema 8.10
TpeOyercs” pa3neTuTh CXeMy CeTH KaHaIoB (puc. 8 12) Ha OTHeIbHEse yIacTKH.
» Pewenue

IIpexne Bcero, HazO YCTAHOBHTh, KAKOE BXOOHOE JTHUOO BBIXOOHOE OTBep-
CTHE PACIIONAraeTcs B caMOM HeOIaronpuaATHOM MecTe BTO, KakK IIpaBHIo,
YJaCTOK KaHalla, HauOoee yIAICHHEN! OT BETSKHOIO BEHTHIATOPA HITH NPH-
TOYHOrO BEHTWIsITOpa Takoi y4acToK M nomydaeT oObMHO nepseiil HoMep TS
(oTnenbHblit yyacTok). Teneps i BRIMCIEHHs OOLLUEH IOTepH JaBIeHHS Ha
3TOM Y4aCTKe HANO PACCUMTATh OTHOCALLUMIACS cloga BeHTWIATOP (puc 8 13)

Eciu B mpomecce pacdera BEISICHUTCS, YTO KAKOH-TO JPYrof YYacTOK MmoKa-
3bIBaeT Gomee 3HAYUTETHHYIO TIOTEPIO MARNEHHSA, YeM TIPeNoNaraeMeIii iepBOHa-
YaTBHO, TO 310 U OYIET OCHOBHBIM MEPHIIOM PAIHOCTH JARIEHHIT BEHTWIATOPOB

Kpyrmsie nonepeyrsic ceueHHS KaHAIA, HCCOMHEHHO, Donee Omaronpu-
STHBL B TUAPOJHHAMHYECKOM OTHOLUEHHMM, HO C TOYKY 3PEHMS DKOHOMHU
MecTa (C ydeToM UX OOJIBIIErO AMAaMeTpa) OHW He BCerga IPUMEHMMEL
B rakux cayyasx MoxHO 06GpaTHTECA K GoJTee KOMITAKTHOMY TIPAMOYTONBHO-
MY [OIIEpPEYHOMY CEHYEHHIO.
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Prc. 8,12, CxeMa ceTH KaHANOB
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Puc, 8.13. Paéger BenTHsITOpa Uiy oOmeH NMoTepH AABICHMA HA YYACTKE
KaHana.

Onpedeaenue 3nauenuii R dan Hexpyzaoix nonepeunsvix cevenui

[lpu ompeaenenuu MOTEpPh NARIEHMS M3-32 TPeHUs B Tpybax mid Kagana
TIPSAMOYTOBHOTQ HOIEpedyHoro cedeHWs 3HayeHMsl R MOXHO B3ATh W3 Tab-
ML A7 KPYTBIX KaHaioB (4, ¥ V), a o0beMHBI MOTOK V npu BEIGOpE
comnpoTHBieHHs R, BHI3BAHHOTO TpeHHEM B Tpybax, MOXHO OCTaBUTH 6e3
BHUMAaHHS.

Coomunoutenne cmopor a & b

JnvHbBl cTOpoH a ¥ b Mo cooOpaxeHWsaAM TUAPORMHAMUKMY CJIEAYET 10
BO3MOXHOCTH BEIOHPATH C TAKMM pacyeToM, 4TOBBI UX COOTHOIIEHHE § =
= g : b ocTaBaJOCh MEHbIIE, YeM 1:5, mpuueM sydllie NPearodecTb pasme-
pBI, TO3BOJIAIONIME CTAHIAPTHOE M3TOTOBIEHNe, TOTAa OHU oboiinyTea ge-
1eBJle, YeM B Cly4yae CIeHaIbHbIX WCIOMHeHu#d (Tadm. 8.7).

Tabamua 8.7. HoMHHaIbHBIE pa3sMEDHI U1 KAHAIOB U3 JIACTOBOTO MeTaua [6]
{miua KpoMox B MM)'

100 132 180 236 315 425 560 750 1000 1320 1800 2360 3150 4250 5600
106 140 190 250 335 450 600 800 1060 1400 1900 2500 3350 4500 6000
112 150 200 265 355 475 630 850 1120 1500 2000 2650 3550 4750 6300
118 160 212 280 375 500 670 900 1180 1600 2120 2800 3750 5000 6700
125 170 224 300 400 530 710 950 1250 1700 2240 3000 4000 5300 7100

! CornacHo Hopmam JAWMH 24 190,
NpeaIOYTHTENBHBIC PA3MEPLI BBIACTCHBI KHPHBIM IPUGTOM,
yeTOBHEI Npoxon £ HApYXKHLTH pazmep

i



8.2. AxkycmuuecKue acnexmbl ||§)

» Ipumep pacyema 8.11

JL1s KaHama [psgMOYTOJILHONO ce4eHHs] METOAOM BLIMHCIIEHUs OGbUIH onpene-
sieHbl ANAHBL CTOpoH 120 MM x 389 myv. Haliiure npearnodyruTensHele pasme-
Phl WIS 3TOFO KaHAJa.

» Pewernue

W3 tabn. 8.7 uMeeM:

i 125 MM = 125 mM;

g 389 MM = 400 MM.

TaxuM 00pa3oM, clelyer BeIOpaTh KaHal ¢ pasmepaMH: 125 x 400 mm.

Haligentbie MAHBI CTOPOH OTIMYAIOTCS OT BBIYHCICHHBIX 3HAYEHWH.
B cBsI3U € 9TUM 31eCh IPUAETCS ellie pa3 IPOBEPUTH (aKTUIECKH CYIIECTBY-
JOLLYI0 CKOPOCTE TEYEHHS.

8.2. AkycTnyeckue acnekrbl

IIIym — BcgkoOro pojga 3BYyKH, MelllaloOUIMe BOCIIPHUATHIO TIOJE3HBIX 3BYKOB U
Hapylalommne THUIHHY, a TaKKe 3BYKH, OKa3slBaolue BpeJHOe W pasapa-
Xakolee ACHCTBUE HA OPraHMU3M 4YeNoBeKa, — SB/IGeTcA ONHHWM U3 BPeIHBIX
BO3IeHCTBYIOMMX (PaKTOPOB, BNMAIONIMX Ha KoMbopTHoCcTs. B 3nanusx, obo-
PYZOBaHHBIX CHCTEMaMH MeXaHHYeCKOH BEeHTHWIALWH U KOHAULIMOHWDOBA-
HMS BO3OyXa, [OCHEAHME ABISIOTCA 4YaCTO OCHOBHBIMKM MCTOYHHMKAMH IIyma
B [IOMeELLIeHNAX.

McroyHuKaMHM LIyMa B 3THX CHCTeMAaX SIBJSIIOTCA BEHTHISTOPbL, HACOCHI,
KOMITPecCOpHl XOJMONWJIBHLIX MAITUH W 3nexTpoaBuratend. IIIyM, Bo3HHKa-
01U npu paboTe YKazaHHOTO 000pyI0BaHUs, PACIIPOCTPAHAETCA YePE3 KOH-
CTPYKLIMM YCTAHOBOK, Y€pe3 BO3/AYX MOMEIICHNH, CTPOUTE/IbHLIE KOHCTPYK-
MU 3IaHUA, [T0 CTeHaM TPY0 M JIpYTHM TBEPAbIM KOHCTPYKTUBHbBIM 3JIEMEHTaM
H, caMoe rnaBHOe, Yepe3 KoJaeOaHUS W My/NbCallid BO3AYLUHBIX TIOTOKOB [10
BCeil BEeHTWISILMOHHON CHUcTeMe (BEHTWIATOP — IIPMBOJ — BO3IYXOBOABI -~
BEHTHIIAIMOHHbIE PELIETKH).

TepMHHOM «3BYK» 0003HaualoT B JAHHOM CJIydae BOJTHOBBIC U3MEHe-
HHH naBiaeHUs B BO3ZyXe MO0 paclipocTpaHeHHE BOJIH B pe3y/ibTaTe Ko-
nebaunil B TBepAbIX TeNaxX, 9T0 CHYXUT NMPHUYKHOH BOIHWKHOBEHHS WIy-
MOB pa3sHOIo pofa.

3BYK OIpeAcIeHHON CHJIBI MJIW YacTOTHl CHOCOOEH TaK WIM MHAYe BO3-
IeiicTBOBAaTh HAa OpraHH3M 4YelOBEKa, TIPHUYEeM JaJIeKO He Beeraa Gnaronpu-
ATHO: MOPOH 3TO BO3NEHCTBME HAHOCHT HEMONPABMMBINA Bpel 3M0POBLIO.

C akycTudyecKOM TOYKM 3peHHs BEHTHIALMOHHAS TEXHHKA = C YYETOM
JIerKocTH mepenayud 3ByKa U3 MOMEICHHS LEHTPAILHOH BEeHTHISILIMOHHOH
YCTAHOBKM WIM ILIIyMOB, BBI3BIBAEMBIX IPOXOXIEHWEM BO3ayXa ITO KaHaljlaMm
M Yepe3 peuieTKU Ha BBIXOHAE, — CUUTAeTCs Haubosiee ysi3BMMOM YacTbio HH-
XeHepHoro obopy10BaHHS 3HAHUMR.
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B BBICOTHBIX IOMax pPasIAYaloT B IPHHIIMAIE OBA BYIA IIYMOB:

*  3BYK, IlepefaBacMBblif Yepe3 TBEPIbIE TeNld W KOHCTPYKUHH (YIapHEIH,
I MEXaHW4YeCKHi IIyMm) H

*  a3pOJMHAMHYECKHU IIyM.

Hepedaua 3syxa

INepenaya 3ByKOBBIX BONH OCYIIECTRISETCS B TBEPIBIX TEIAX [IOCPEICTBOM KOje-
OaHuiA, B ra3000pasHBIX BEIECTBAX — IIYTeM U3MeHEHH qarneHus (BOH). Bia-
rofapst 0CODOMY CTPOCHHMIO CBOHMX OPraHOB CJTyXa Me/lOBEK BOCIIPUHMMAET CO3d-
BaEMbLI BO3AYXOM 3BYK KaK YAapHYIO BOJIHY, T.€. HOIIPOCTY CIIBIIMT IyM. Bumer
1IYMOB, OTMEYAeMEIX B BLICOTHBIX IOMax, IIPeNCTamieHbl Ha puc. § 14,

Ilpeobpasoseanue 3eyxa

Tak xe, KaK ¥ Apyrue BUIbl 3HEPTHH, 3BYK MIMEET CBOMCTBO [IPEBPAILATLCS B
pasHele GopMbl 3Hepruu. [IpuMepoM MOXeET CIYXHUTh IIpeoGpasoBaHHe 3BY-
Ka B Teruto (abcopbima). Janee, MexaHmuecKuil 1myM (mepenapaeMblit yepes
TBep/ble Tela) MOXET NPeBPaTHThCA B a3pOIMHAMHUYECKHi IIyM, U Hao0o-
por PacnpocrpaHcHMC 3BYKA B TBEPIBIX TeNAaX M B BO3AYXE IMOAUWHSICTCH
pasHbIM GU3MYECKUM 3aKOHAM, [OTOMY ISl MX [IOTOUIEHHA oTpebyloTes
M pa3nble crocobwl 3Bykousomsauu PacnpocTpalHeHdue 3Byka B dNeMeHTax
KOHCTPYKIIMH 31aHM MToKaszaHo Ha pHc. 8 15 u 8.16

Mepbl 0 CHUKEHUIO YPOBHS MTEPEIayM 3BYKd B [IOMEIIEHHUAX OTIMUYAKOT-
cq GonblinM MHOrooOpaszueM MolHeHIIMM UCTOYHUKOM 1iryMa SBISETCH,
6e3ycloBHO, caM BEHTHIATOP 3a CUET OTIeNeHHA 3TOTO KOHCTPYKIIMOHHOIO
3j7ieMeHTa OT ero OCHOBaHMs (I10J1a) ¥ MCIIONB30BAHMA 3BYKOH3ONSIITMOHHOH
OONMHUIIOBKH KOpITYCa YIAETCS [1PCTOTBPATUTE PACTIPOCTPAaHEHUE KoneGaHn
yepe3 TBepable Tena. [lepegaya 3Byka B ceTh BO3OYIIHBIX KAHAJIOB MOXET
ObITs 3HAYMTEILHO CHIDKEeHAa 3a cueT TMOKHX NpucoequHeHWil. B camMoM Ka-
HaJle IIYMBl YACTO BO3ZHUKAIOT B CHJTy HeGNArOnpuUATHRIX B IHAPOIHHAMH-
YeCKOM OTHOIICHHH HUCIIOMHeHMI (DACOHHBIX 2IEMEeHTOB (HampuMmep, TpH
HaITYWUHU PE3KHX TIOBOPOTOB 0€3 OTKJIOHSIOMIETO IMTKA) JTU00 B pe3yALTaTe
CJIMIIKOM BBICOKHX CKOPOCTEU TEUSHHSI.

Nepenava 3Byka

Nepenava 3Byka
Yyepes

_ Ynapuoii
Aapoaunaun- | |, ol eckmi L g p—
¥ urym 3Byx o7 xoab6bl 4 TEna | anpumep, yepea non)
1 1 3BYK OT TONYKA WM yaapa

Puc. 8.14. BHIOb! IIyMOB B BHICOTHBIX fIoMax [8]

10 BOSAYXY TBEpALe TEna Coroncend HuakouacToTHHE KoReDaHKA
3“2"‘; ':' % W 3a npepenamst unu Ha rpanuue
Pt 30HB CABILIUMOCTH

ol
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Puc. 8.15. PacupocTpaHeHHe 3Byka B anaHuax |3]

BocnpusiTHe IIyMOB YeJICBEYECKHMM YXOM OTOGPAXAeTCS B TEXHHKE Yepes
ypOBEHb 3BYyKa, M3MepsaeMbli B geundenax (1B} ITocneaHuit MoxHO ompe-
IETATh M aJaNTHPOBATh K OpraHaM ClyXa ¢ ITOMOUIBIO HOPMUPYIoUIeH 1Ka-
Jibl (onieHOYHBIe KpUBLie A, B, C). 1o xaxoif U3 3THX Tpex KPUBbIX U3MEPSI-
cS1 YPOBEHb 3BYKa, OTPaXalOT B BHOC 3HAYCHMSH B CKOOKAX, CTOHIIETO ITOCTE
thusuyeckoi eguHMIE, HanpuMep 35 ob (A)

Huxcnuii nopoz cavtmumocmu u boaesoe socnpusmue

JHara3oH BOCIIPUATHSA 3BYKOB YEIOBEKOM IPOCTHPACTCS OT TAK HA3BIBAEMOIrO
HHXHero nopora casnuuMoctd B () 1b (A) 1o mopora 60neBoro BOCHPHATHS,
HaxON{IIETOCA Ha ypoBHe npuMepHo 120 1b (A) (cM. Tabm. 8.8).

3 /
- / MpoHukaoWwmMi 3ByK
A/
7 >

Mpuxopswmi 3syx
—— lMornowenHuiid 3ByK

38yK,
F——-pacnpoCTPaHAIOWMHACSH
B CTeHe

OTpaxeHHun 3ByK

‘

Puc. 8.16. PacnpocipaleHHe 38yKa B KOHCTPYKLMOHHBIX SeMerTax Jpathiii [9).
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Tabnwma 8.8. Bocnpudrue 1yMoB pa3Horo ypoBHs [8)

46 (A) Bua wyma
0 Hauano cnyxoBoro BocnpusTus (M3MEpREMeTCH TONbKO B naboparopHbiX YCNoBmsax)
10 Enga cnbilunMbli 3BYX

15.. 20 TWxKiA WwenecT NMCTeeB, NpebbiBaHWe HOYLID B OTKPLITOM MoNe, B LIePKBN

25...30 LifenoT, 3aHATUR B YWTANBHOM 3ane

30.. 40 CnokoiiHan xunas 3oHa

40.. 50 Tuxuid pasroBop, pyTvHHas pabota B oduce M T n.

50...60 PaaroBop HOPMaibHbIM TOHOM; MaNOWYMHaA OprTexHuKa

55...65 Mblnecoc, KyxoHHble KoMBaliHbl (MpW crnokoitHow paboTe)

60...65 LLlymHan koHTOpa; YHUBEpMAr

65.. 70 TenedoH (Ha pacCToAHUM 1 M), NMELLYLLAA MaLIWHKA

55.. 75 Kyne xeneaHoaopoxHoro saroHa, cobadui nan

70 ..80 WHTEHCHMBHOE AOPOXHOE ABUXEHUE

75. 85 MeTpo {8 Baroxe)

80...85 CunbHBIA KpUK, 30B

80 .90 Mpoeaxaoumii MUMO rPYSoBUK; MACTEPCKAaR C WYMHBIMKM CTaHKaMM; Tunorpadus

90. 100 MpoxogfuMid MMMO CKOPBIA NoeaA, TKalkkia uex; TypBoreHepaTtop

100. 110 CunbHbiA nOHHEP-3MGEKT (HUBKOHACTOTHLINA tWYM MPW BOCMPOV3BEAEHUM
3BYKO3anncK), KoTENbHbIA Lex

110. 120 Camonet (nponennep Ha paccTOSHUM NPUMEPHO 3 M)

120.. 130 MyunTenbHbIA WYM

130 ..150 PeaKTUBHbIE CaMOAETb

8.2.1. Onpedeanenue nonamuii

Yposenv 3eyrosozo dasaenun L,

BTOT napaMerp 3aBUCHT OT MeCTOHAXOXISHWs M3MEpHTeNnsHOro mpubopa
(0o yenoBeKa) M MOXeT ObITE OOBEKTHBHBIM KPHTEPHEM OLIEHKM JMIIL
TIPY YKa3aHWK HAHHOro KOHKpeTHOro Mecra. Tabamma 8.9 npuBoouT noryc-
THMBIE YPOBHH 3BykoBoro gasneHua' (Y3]1) cormacuo VDI (Coio3 HeMen-
xux urxeHepos) 2881 u JUH (IIpomeineHHs cradnapt OP) 1946, a
TAKKE OPHCHTHPOBOYHALIEC 3HAYCHUS YPOBHA 3BYyKa B CHCTEMaxX KOHIWLHO-
HUPOBaHHSA BO3ITyXa.

Yposenv 38yroeoil (axycmuuecxoi) mownocmu L,

[Tpon3BOAMTETH BEHTHIALIMOHHBIX CHCTEM 4YacTO OIPEE/SIOT WYMHOCTh
CcBOEro 0GOpyYIOBaHWS Ha OCHOBE TAKOW ENHHHIIBI M3MEDEHHS, KAK «YpO-
BeHb 3BYKOBOH MolHOCTH»? L. DTOT mapamerp He 3aBMCHT OT MECTOHA-
XOXICHHs Ye/loBeKa WiH nprudopa iubo 0T xapakTepucTHK CaMOTo TIoMellle-
HUA, NOITOMY NpecTapIfeTcs Haubolee pealMCTHIHON eguHULEH
H3MEpEHHUs.

! 3ByxoBas 3HEPIHs, BOCIPHHMMAEMas YEJIOBEKOM B JIOOOM MECTE MOMEIIEHHS.
? DHepIus, HeOOXOMWMAs A1 TeHepaluH 3BYKA.
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8.2.2. Cymmupoeanue 36yKo6bix 604H
Obwuii yposens ssyka L

IIpy HCHONL30BaHUM B OZHOM [IOMEILEHMH HECKOJIBKHX TIPUOOPOB (MCTOY-
HUKOB 3BYKd)} B pe3yJIbTATC HAIOXKCHHS OIIPENEIeHHDIX YaCTOT APYT Ha Ipyra
MOXET BO3HMKHYTbL HEKUH OOIIMH YPOBEeHb IIYyMd, KOTOPbIi HCBO3MOXHO
BBIYHC/IMTD TIPOCTLIM CIOXEHMEM BCeX YPOBHEH, HO yIaeTcs oIpenenuTh Ha
OCHOBe HapactaHus yposHs L. IIpu 3TOM pasnnyaioT IBa BapHWaHTa:
* YCTAHOBKA COCTOMT M3 IIpUOOPOBR UIEHTUIHOIO UCIIOTHEHWUSA, U B 3TOM
cllyyae Mbl IMEEeM:

L. .=L+AL
rne L — ypoBeHb 1IIyMa, WAYILEro oT rnpubopa
AL —HapacTaHWe VPOBHA B 3aBUCUMOCTH OT uKcia mpubopos # ( puc. 8.17);
*  YCTAHOBKA COCTOMT, HAIIpUMeEp, M3 ABYX NMpHMGOPOB pasHOro THIA, U
TOr[IA [OMXYYacM:
L, =1L = L)+ AL

14 T
T )
f12 . N _71.r:‘: .
//
10} =} T
G g Vel
& el /
SlVden
Q 4 Li. g g g
H .t .
2» - E P SN
a) 4} 25 f
=% 2 4 & B 10 12 14 16 18 20
qKCJ’IO /7 UCTOMHWKOB 3BYKE = \
.
3
s 2 I e == o
! \
'3 e
z 1.2
G
.
= ;
: %8 O 6 B ,
6) g 5 25 R S
£ % 2 4 & 8 10 12 14 16 18 20

Pa3auuua yposheir, pb =~ —=

Puc. 8.17. Hapacrarue yposus 3Byka [1]:
a4 — CYMMMpOBaHHE MCTOYHMKOB 3ByKa ONUHAKOBOH WHTEHCHBHOCTH;
0 — HapacTaHKe YPOBHS JBYX Pa3HbIX HCTOYHHKOB 3BYKA C PA3HOCTHIO YPOBHEH (AL).
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Tabmmua 8.9. JomycriMere ypOBHH 3BYKOBOTO JaBlekus 1o Hopmam VDI 2881
H IWH 1946 1 opueHTHpOBOYHBIE 3HAYEeHHS LISl Tabn 8 13 (YpoBeHB 3ByKo-
BOTO TABNCHHA B CHCTEMAaX KOH/MUHOHUPOBAHHMA BO3myxa) [7]

Bua nomeweHun YposeHs 3syka’ CpeanHee Bpemsa
ab (A} peeepGepaumu, ¢

XKunoe nomewernue M T N
— XWNaA KOMHATa, CNasbHs, HOMEP FOCTUHULbI 35 (30) 0,5

Bonehuua (OWH 1948, 4 4)

- nanara 35 (30) 1
— OnepauvoHHan 40 3
— CMOTROBOWM KaBUHET, Xonn, Kopuaop 40 2

AypuTOpKUM, 30aHUS OBUIECTBEHHOO HASHAYEHNA

— pagvo- uan TenecTyams 15/25 1/15
- KOHUEPTHLIF 3an, onepHLtA TeaTp 25 2/15
— TeaTp, KMHOTEATP 30/35 1
— NEKUMOHHGLIA 385, YMTaNLHLIA 3an 35 1
— WKO/BbHLIW KNACC, TeMaTuieckuin kabmHet 40 1

KoHTopst, opucH

- HeBonbilasn kKaHuenapws, Gonsbwan koHTopa 40/45 0,5
— KoHbEpeHU-3aN, KaBUHET Ana BeAeHWA NeperoBOpOB 35 1
Paskoe/npovee

- uepkoab, cobop 35 3
- my3en 40 1,5
- KacCoBbIW 3&1, ONePaUMOHHBIA 3an 45 1,5
— nabopaTopvin {PUaMHECKMe, XmMuHecKne, Buononmeckne) 50 2
— rMMHACTU4ECKWME M CNOPTUBHbLIE 3anbl 45 ¥ 1,5
— nAaBaTensHuid GacceidH cayHa 50 2
- pecTopan, kade, cTonosas? 40 55 1

~ KyXHSI, TOProBi 3an? 45 60 1.5/1

Tabnaua 8.9, (nponokeHue)

Bun noMeuwequn Mpumep YpoBeHb 3BYKOBOIO
Lasnenuns B ab (A)

BbICOKMIA HU3KUA

Paboyme nomelleHms - 4acTHas KoHTopa, opuc 35 40
- 0buecTBeHHas
npuemHas 40 50
— Mactepckas 50 503
MoMelleHun, pacCHMTAHKBIE HA CKOMAEHWE — KOHLIEPTHBIA 3an, 25 ! 30
HapoAa onepa
- Teatp, KMHOTeaTp 30 35
- KOHdepeHL,-3an 35 40

! Bennuunbl B cKOOKAX 11OKA3bIBAIOT YPOBEHH 1yMa B HOUHOE BpeMs

? B 3aBMCHMOCTH OT HA3HAYEHHUA W CTENEHU 3KCIUTYATALIMH

3 Bro 3HAaYeHME OS] HOHMKEHHbIX TpeOOBAHMIA MOXET OKa3aThcsS 3HAYNTENBHO BHILLE
B 3aBUCHMOCTH 0T 06pabaThiBa€MOM MPORYKLIHMHU
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Tabnaua 8.9. (OKOHYaHHE)

8 2 Axycmuueckue acnexmu |

BuZ MOMELLEHMs!

MNpumep

YpoBeHb 3B8YKOBOIO
Daenenws B ob (A)

BbICOKWA HWU3KWA

Xunible NOMEeeHns

BHITOELIE MOMEWEHUs

BOnbHULB

YuyebHele NoMeLLeHus!

MometleHna C MOCTOAHHOW CMEHOM
ny6auKu

CrnopTUBHLIE COOPYXEHWUA

Mpoune nomelieHus

~ HOMEp roCTUHW LB

~ KOMHAaTa oTabIXa
—~ PEeKpeaumoHHbIiA 3an
~ OylweBas, caHysen

~ onepaunoHHas

~ Kabunet
WHTEHCUBHOA Tepanviu
~- nanarta

~ YMTAnLHBIA 3an

~ Knacc

~ NEKLMOKHBIA 3an,
ayautopus

- My3ae#d
- pecTopaH
~ TOProBblA 3an

— CNOPTUBHBLA 3an
- BacceiH

- PaguocCTyama

- TenecTynms

- ybexwiue

~ OMepaunoHHbIA 3an
— repMeTU3npoBaHHOe
noMeLLeHne

- KyXHS

30 35
30 40
30 40
45 55
40 =
Ll
35 -
35 -
30 35
35 40
35 40
35 a0
40 55 ¢
45 60
45 50
45 50
15 25 ¢
25 1 30
45 . 55
45 60
50 65
50 65

Taénana 8.10. O6neMHuble pacxXonbl BHITSKHOTO BO3NYXa [UIsl KWIbIX IIOMELLE-
HMH COMTACHO MpPeATtHCAaHHIO OPraHOB CTPOHTENBHOIO Hamaopa OPT

MNomewenne 6ea okoH

O6beMHbIA pacxof, BbITAXHOrO BO3nyxa, M/ 4ac

PaBoTta no
12 4acoB 8 AEHL

NoGas
NPOACMKATENEHOCTL paGoThl

KyxHa

— MOCTOSHHAA BEHTUISLMS

— Nepuoauyeckas seHTUAgUWA
Huwa ¢ kyxoHHOW nuTo#
Baunan (8 Tom wicne ¢ WC)
Tyanetxas komHaTa

40
200
40
40
20

60
200
60
60
30

! Mokaszatead ane HOUHOrO BpeMeHM cyToK (¢ 22 10 6 uyacos) GYAYT IPUMEPHO

Ha 5 0B Huxe
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8.3. CucTembl BEHTUNSLUNKN
C MHOUBUAYANBHBIMKU BEHTUNSTOPaMM
6e3 PpyHKLMN KOHOAWLMOHWPOBaHUS BO3AYXa

8.3.1. Cucmembt esimaNcnoli 6eHmMuARUUY
015 pacnonoxceHHsix SHympu nomMeuferui
GAHRLIX KOMHQM U MYaiemos

Buoimasicnan senmuinayun

Bee caHyznbl, HE HMEIOLIME HAPYXKHBIX OKOH, B COOTBETCTBHM ¢ HOpMaMn
JNUH 18017, 4. 3, IOJDKHB! 06eCIeYHBATBCH CUCTEMAMM BEHTWINALIMH, TIpe-
OATCTBYIOIIAMU TPOHMKHOBEHHIO BIAXKHOIO UM OOPEMEHCHHOIO THXEMBIMH
3araxaMy BO3OYXA B JKWIIVIO 30HY:

Vig > V3, W, COOTBETCTBEHHO, p, < p,.

INopsioK BeWiMH MPUMEHHUTETRHO K OGHEMHBIM DACXOIAM BRITSKHOIO

BO3/LyXa 3aBHCUT 0T [PUHUMOA AEHCTBUS CHCTeMBbl. 3HadeHue V,, MOXHO
p3siTh M3 Tab. 8.10.

Tlodzomosky HapyXcnozo u npumMoHHO20 6030yXa
cozaacno npmam JHH 18017, u. 3

TpuTouHEI BO3MX MONATaeT B [IOMEIICHHE Yepe3 NPHTOYHbIC BEHTHIIALN-
oHHble peeTky (mHuMyM 150 cm?). Croco6 MOHTAXA CHCTEM BBITSLKHOMN
BEHTWIHIIMH ONPHENAETCs] B 3aBUCHMOCTH OT MMEIOMIUXCH CTPOMTENbHBLIX
YCIOBMHA.

Tak, npeaycMirpeHHbIe BeHTUIATOPEI MOTYT ObITh KAK HACTEHHOIO, TaK
¥ norono4soro Tma (puc. 8.18). INpucoemuHeHue K KaHamy yAaaisieMoro
Boaayxa (GarbLers Tpyba co CIMpPAIbHO HABHTHIM 0pebpeHieM) OCyILECTB-
nsieTes B GONBLIMICTRE Cy4Yaes ¢ MCroab30BaHueM rubkoil (preke-) TpyOE!.

Bce paameptt B MM

Puc. B.18.1HauBuayansHeiil BEHTUIATOP JUIS HACTEHHOTO W MOTOJOYHOTC
MoHTaxa [¥).



8.3. Cucmembt eenmuanyuy ¢ undusudyarsHbimu eenmuaamopamu |

Ha HMXHEM KOHLE BHITSDKHOrO KaHana IIpeTyCMOTPEHO OTBEPCTUE A
MApOBENEHNS OUMCTHEIX pabor.
TlpemiaraeTcs TPM BO3MOXHBIX BapHAHTa BEITAKHON BEHTIIALMM.

Bozmoxcbie 8apuanmsi cucmem GHITANCHON BEHIMUAALUY

Cucmembt ¢ uHOUGUIYATBHBIMU BEHMUAAMOPAMU
U € COOCIMBEHHBIM GHUIMANCHBIM KAHANOM

Ilpu TakoM criocofe BEHTUISLMKA K KQOKAOMY OCHaulaeMOMYy BBITSIKHOM cu-
CTEMO# TTOMEILIEHUK) OTHECEH OAMH BEHTWISTOD M COOCTBEHHBIN BBITSKHOM
Kauan nomeuenus (puc. 8.19).

Brionxse MOXHO Cpa3y HECKONMBKO BEHTH/IATOPOB MOOKTIOYHTE K Oﬁli[EMy
BBITSDKHOMY TpyGOIPOBOLY, €C/IM 3TH YCTPOMCTBA OCHALEHb! aBToMaTHYeC-
Kd pcHcTByrOMpM 0BpaTHbLIM KAallaHOM.,

Taxoii crmocob BEITSDKHOIN BEHTHIIALIMM [IPEICTABISETCS OCOOEHHO 1ieTTe-
co0bpa3HbIM B TEX CyYasx, KOLUA MHAMBHUAYAIBHO BEHTHIMPYEMbIE TOME-
HIEHUS He MOryT ObITh COeIMHEHB! Yepe3 OOUIYIO IAXTY TIO NMPUYWHE TOTO,
HalpHUMEp, YTO 9TO BRIXOUHT 32 paMKM TOPM30OHTAIBHOH TIPOSKLMH 3JaHM.

Boixog ebpoctere (yaansemoro) '
BO3AYXa

ObparHuit knanan

Bextunatop

Coberpenublit
BLITAXHOW KaHan
NPMELLEHUS

Obumit
BLITRXHOW KaHan
{marucTpansHas

W
— ;
& ]
o TAHMR)
g

%

3anopuas kpbiwka OTBEPCTHR ANS HUCTKH

Puc. 8.19. Cucrema ¢ WHIHBHAYANEHON BEHTHAAUMEN KOKOro MOMeILEHHs
1o Hopmam [IUH 18017, 4. 3 [19].
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Cucmembt ¢ uHOUBUOYANLHBIMU BEHMUARMOPAMU
U € OOIUM BbIMINCHBIM KAHAIOM

Veaosnvie npoxoder aimanchbx waxm

IMTpu 3ToM Bee nonexaiye BeHTWSILMY MOMELLeHHsI HAXONATCA, KaK TIpa-
BHJIO, B TOJOXEHHM APYr Hal Apyrom Jubo psnoM Apyr © JApyrom, HMes,
HAaINPUMEP, OIHH Ha BCEX BHITSDKHOM BeHTHIATOP. OTXONSIIMI BO3IYX BHIB-
packeIBaetcst B aTMocdepy o obieMy KouekTopHoMy kanany (puc. 8.20).

:
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Puc. 8.20. BuiTaxXHan BEHTWILIMA C OTBOIOM Yepe3 ob1Mil KOLIEKTOPHLIN
kaHan (maxty). B kagecTse BRITAXHOTO BEHTHISTOPA MOIYT DLITE TIpUMEHEHE]
BeHTHISTOPBI Rover (CM. mpuiioxeHue).



8.3. Cucmemsl genmuaayuu ¢ uHOUBUIYANbHbIMU GEHMUARAMOPAMU IQ

Pacxog BHITAXHOrO Bo3ayxa 60 M"/-Iat: Pan_:nﬂnoxenne BEHTUNATOPOB — N0 DAHOMY yCT-
An8 BAHHO POMCTBY H3 KaXAOM 3Taxe (npW 3annaHnpoBaH-
HoM 06LEMHOM pacxope B0 M3/4ac v OpHOBPEMEH-
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PacnonoxeHue BEHTUARTOPOB — N0 ABA YCTROH-

CTBA HA KAXAOM 3Taxe (Npy 3annaHupoBaHHOM
obremuom notoke B0 mf4ac W OBHOBPEMENHOM

pabaTe Bcex yCTpoMCTB}
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Puc. 8.21. YcioBHEIe MpoXob! BRITSKHBIX KAHATOB.

Tlpu Bbicore sTaa 2,75 M, NpH TIPAMOI TIPOKAKE TPYG 663 TIEPEKOCOR W JUIMHE YHACTKA
TpyBomporana Make. 1,5 M, CHiTas 0T OMICAHEro YCTPOHCTBA JO BEIXOJA BOFIYXA YEPe3 Kphl-
1Y, TpeByeMbie [IMAMETPE! ITOTBEMHONG BRITRAXHOTO KAHANA CHHTHIBAIOTCS W3 MPEACTARIEHHBIX
BHIIE CXeM HHTOK TpyOorpoBoma. OHM feiiCTBUTE/BHE! M1 3aTUAHHPOBAHHOTO 0GBEMHONO
Pacxone 60 man, cooreercreerHo, 100 M /uac M onHOBPEMEHHOMN paBoThl BeeX YCTpoHCTs.
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Cucrema BeHtunaumm ¢ pacxopom 100 m3/yac
LR KYXHY ¥ [IBYX KOMHAT

275M —— -1.50 M =

275m

I

[E

=)

MokTax
0CEBOTO

—— 2‘75111———-1 I-— 2.75!!1—-1

M
|
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|
|

i
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|
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[pumep 1: TUn noMemieHMs — BaHHas/
Tyaner (V= 60 mM’/9ac); 4HCNO yCTPOWCTB
Ha 3Tax — |, uncio 3raxen — 9.
Juamerp nokeMHOro KaHama — ?
CornacHo puc. a): AMAMETP NOXHEMHOro Ka-
nana — 160 mm

Pue. 8.21. (okoHuaHue).

Mo#Tax no 0aHOMY YCTPOWCTBY Ha KaXabIA atax
NPy ANaHupyemoM oobsemMHom pacxone 100 mé/yac
¥ 0AHOBpPEMeHHOW paboTe Bocex YCTPOMCTB (pac-
x04, Hanpumep, and kyxHi 100 m*/4ac; npu Bew-
TUNALMM ABYX NOMELLEHWI C NOMOLLLI0 OAHOTD YC-
TpoiicTea — Baukas 60 M*/4ac, Tyaner 40 M¥/yac)
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100 125 140 160 180 200 225 250 280
JLMamerp NoAbeMHOTD BLITSDHOID KEHAMA B MM

Mo ABa yoTPOICTBA HA KAXALIN 3TAX NPW NRaHMpye-
mom ofbemHom pacxoae 100 m/4ac # ofHOBpEMEH-
HOWM paboTe BGEX YCTPONCTE. (SHAYEHUE PacKo/a Npu-
HATO, Hanpumep, ans kyxuu 100 m3/yac; npw
BEHTUNALMY JIBYX NOMELIEHWIA C MOMOLLBIO DAHOTO
yorpoicTea — Bankan 60 m/sac, Tyaner 40 m/yac)
13 -l
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Yucno araxe
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= |
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125 140 160 180 200 225 250 280 315
[ameTp NoAbeMHOr0 ELTSKHOIC KaHana B MM

Ilpumep 2: TMIT MoMELLEHWA — BaHHAA ¥
otaeabHbI WC ¢ 0HUM YETPOMCTBOM MITH
KYXOHHAS BEHTUIALNA %/ = 100 m¥/uac
pannas 60 m?/yac, WC 40 m*/qac); uncio
YCTPOMCTE Ha 3Tax — 2, wkeno sraxei — 7

MAMETD MOTLEMHONO KaHama — ?

OrAacHo PHC. 1): AMAMETP NMOALEMHOr0 Ki-
nana — 225 Mm
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Cy1LeCTBYET BO3ZMOXKHOCTL BEHTHIISILIMM C TIOMOLUBIO OIHOTO BEHTHIIATO-
pa cpasy ABYX NMPHMBIKAIOLMX APYT K APYTY NOMELICHHIA. TIpu aTOM ONpene-
JeHue HOMMHAIIBHOTO JHaMeTpa KOJUIEKTOPHOTO KaHala TPYIHOCTH HE CcOo-
CTaBHT, HOO COOTBETCTBYIOLIMI MAapaMeTp BCerld PUBOIMUTCA B TEXHHUECKOH
JOKyMeHTaLMu usrorosurens (puc. 8.21).

B ue/six MPOTUBOMIOXAPHON 3a1LMThl W BO M3beXaHMe pacipoOCTpaHeHMA
JIbIMA BCE UCTIONB3YEMBIE BEHTHIATOPDI JIMOO KOJUIEKTOPHAS AXTa JOKHBI
MMeTh MPEAYCMOTPEHHOE Ha KaX/IOM 3TaXe COOTBETCTBYIOLUEE AEHCTBYIO-
MM HOpMaTHBaM (cHabXeHHOe HeoOXOMUMBIM AOMYCKOM) 3aMOpHOE MpH-
criocobiienvie.

Onpedeaenue duamempa MaucmpeIsHoix Kanai0e

JList obierdeHHs OrpeJeneHus YKa3aHHOIO IapaMeTpa B NpelCTABIEHHbIX HIDKE
juarpaMMax ObIIW ydTeHbl BCce MpeOnUcaHusi, coaepaiijuecs B 4. 3
JWH 18017.

Cucmema yenmpaneholi BeHmMUAALUYU
yepes obwiuil euirmancroll kanan (puc. 8.22)

BT1H cucTeMbl clIOCOBHB! OBeCTIEUMBATL BEHTIISLIMIO Cpasy HECKOTbKHUX KBap-
THP MOCPeACTBOM paboThi OAHOIO ODILEro BEHTHIATOpA.

TpyGonposop ang BLIXOAS BO3AYXA

—— BextunaTop

OBumin BuTaxHOR Kaxan
(MarvcTpanstan nuHus) ———
——h
Knanakel ¢ #genTryHo# —=
HeuaMeHremol paboueit —— —
XapaKTEePUCTUKON
.
% ) %
a) 3aropHas KpbILKa OTREPCTUR AN DSHGTKM

Puc. 8.22. llentpanbHas BeHTHIAMOKHEAA cucTeMa o JIMH 18017, u. 3:
4 — CUCTEMa LeHTpATbHON BEHTHIAUMM ¢ OOLIMM perymupoBanMeM oObeMHO-
r'o pacxopa.
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—

TpyGonpoeon Ans Buixopa Boamyxa

BexrunsTop

OBwMiA BUTHXHOW KaHan
{marucTpansHan nuHus}

M|

=
Knanaust ¢ perynvpyemo
XapaKTepucTUXoN
g
Y ' %
.’ .
6) 3aniopHan KpbilLKa OTBEPCTUR NS OHMCTKM

Puc. 8.22. llenTtpansHas seHTWIRUMOHHAA cucteMa mo JIMH 18017, v 3:
D — cucTeMa LEHTPATBEHOM BEHTHIALMH C PErYIHPOBAHUEM O0BEMHBIX pacxo-
JIOB OTACHBHO MIA KAXIOH KBAPTHPS € TIOMOLUBLIO KITANAHOB.

Topessuamuili Kaanan

B xaxgoM paccMaTpPHBAEMOM IOMEILEHHH TIPEAYCMOTPEH CBOM Tapensyd-
TRIH Knanad (puc. 8.23), pucoeiMHeHHbIH K 0Bie BuITsoKHOH 1iaxTe. Bex-
TUIISTOP PACIoNaraercs Mo LUeHTpy ITOH INaxibl, KaKk MpaBMio, B paiioHe
Kputuu. [NocpeacTBoM Tape/byaTeiX KIANZHOB Ha OCHOBE U3MEHSEMOTO KOJTb-
[IEBOTO TIOMEPEYHOTO XHBOTO CEYCHMsI JOCTUIAETCs! BHIPABHUBAHWE NaB/e-
HUS BHYTPH 3MaHUS.

ITpu TIpOEKTUPOBAHUWYM W HCMONHEHHM TaKMX YCTAHOBOK HeoOGXoIuMO
YUUTBIBATE HOPMBI MPOTHRONOXapHOU GesonacHoc™d (cM. tabur. 8.13)!

Jns pa3paboTKu cHCTEM BEHTHISILIMM M KOHAWLIIMOHMPOBAHMS BO3-
JlyXa [pejJiaraercsl MHOXECTBO CAMBIX Pas3sHBIX KOMITBIOTEPHBIX IIPO-
rpamMM. PaccMoOTpuM 31€Ch B KayecTBE NpUMeEpa IIaHHPOBAHHE W pac-
YeT YCTAHOBOK MPUTOYHON W BBITSXHOM BEHTHIISILMU 110 Hopmam JIVUH
18017, 4. 3 ans pacmoONOKEHHBIX BHYTPH 303aHUS MOMEMIEHUTH.
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[Ipumep

Tpebyercs NPOBECTU KAMMTAILHLI PEMOHT 5-3TXHOIO XWIOIO 3[aHMsL.
[lpennonaraercsi 06OpyA0BaTh HOBbIE BAHHBIC KOMHATB! U TyalleTh! (pa3ieib-
HBlE CMEXHBIE NoMeleHus) 6e3 okoH. KyxHH OCHAIUEHB! BRITSKHBIMK 30H-
TAMW € BEHTHIATOpAMH.

TIpenycMOTpeHa MHIUBIIYAIbHASA BhITSKHAA BeHTHIALMA no JJUH 18017
¢ ofmeld WaxTol [T OTBOMMMOrO BO3MYXA.

C oMok TIPOrpaMMHBIX CPEICTB YHAETCA B KpaTyailliie CPoKH onpe-
JEUTD TIapamMeTphl chcTeM. ONHOBPEMEHHO ITPOM3BOIMTCS Toabop MaTepu-
OB W COCTaBJIieTCs MepeyeHb HeoOXomuMbIX paboT ¢ COOTBETCTBYIOLIMM
TeXHONMOrnYecKuM onucanuveM. I'pacdhmk MOXET BBITh pacnieyaTaH B BUIE CXEM
QIOEeNbHBIX YYaCTKOB Tpybonpopoaa.

oD

8
m

MRMNN

Puc. 8.23. Tapensuaraiit knanan ¢upumet IMP Klima [35].
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Cxema yyacTKos TpyGonpoBola.

SE/INI0S | S10/INIGO

SE/INIGR | Le7/INLE

@ @ ! m

901/MM | 9.0/
® @ w @

HLOI/INIGD

Jlerenpa:
1 — oTBEpCTHE ANR YNCTKK TPyDbl
2 — KOHUEBAR Kpbllika
3 — marucrpanbHeit Tpy6ONpOBOg € YCAOBHHM NPOXOAOM XX
4 — nonepeyHan HUTKA C YCAOBHLIM NPOXOAOM XXX
5 — xonnekTopHana Tpyba Nem, yCROBHBIA NPOXOM XXX \ 3
6 — waitba ManWgunrepa
T — BEHTHARTOD
8 — nonepeyHas HUTKA CETH BO3JyxopacnpegeneHds (BEITSXKM)

Huxeueproe Giopo MycTepmanH

TNpuMep nposesetns pacyeToB
ANa XWnoro goma
08 04 2000
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PacuetHad cxema (1).

WHxeHepHoe Blopo MycTepmanH
OTOMNEHWE KOHOWUWMOHWPOBAHWE BO3AYXA BEHTUNAUMA CAHTEXHWKA

Bypreann 17

12345 MycTepwtagry

Mpumep NPOBEAEHUN PacYeTosB ANA XUAOIo AOMaA

MarucTpansHuiid TpyGonposog 1, TpyGa kpyrnoro ceuenws ¢ ycn, npoxeaom 180

OTReNBHBIA DnvHa (m) V {M*/uac) w (Mm/c) DpV (Na)
yHacTOK
1 6,25 0 0,00 0,0
2 2,50 169 1,85 0,5
3 2,75 338 3,69 2.1
4 2,50 508 5,55 4,4 |
5 3,00 680 7,43 94 -
6 6,75 856 9,35 3,7 t
7 0,50 B56 9,35 2,5

Monepeydan Hutka 1, yen, npoxog 100, cnesa MancTpanshbiii TpySonposon, 1
OToenbHnii  [naHa (M) V (M*/uac) w (M/c) DpV (Na) BeHtunatop
Y4aCTOK
1 1,75 112 3,96 8,0 ELS-GBK, VE 60/30
2 1,50 56 1,98 1,9 ELS-GBK, VE 60/30

Nonepeyxan HuTKa 2, ycn. npoxog 100, cnesa

MarucTpansHbes TpySonposon, 1

OtnencHuit  [nuna (M) V (M%/yac) w (M/c) DpV (Na) Bentunatop

yqacTok

1 1,75 112 3,96 8,0 ELS-GBK, VE 60/30

2 1,50 56 1,98 1.9 ELS-GBK, VE 60/30
Nonepeunan uutka 3, yen. npoxoa 100, cneea MarmcTpansHuii TpySonposog, 1

OTaencHuit  fnuna (M) V (M°/yac) w (M/c) DpV (Na) Bentunatop

y4acrox

1 1,75 113 4,00 8,1 ELS-GBK, VE 60/30

2 1,50 56 1,98 1,9 ELS-GBK, VE 60/30
Nonepeunas uurtka 4, ycn. npoxog 100, cnesa MarcTpansHuid TpyGonposog, 1

OTnenbumia Arvina (M) V (m*/uac) w (m/c) DpV (Na) BewTunarop

Y1acTok

; 1,75 114 4,04 8,2 ELS-GBK, VE 60/30

1,50 57 2,02 1,9 ELS-GBK, VE 60/30

———

S 3akai Me 1566



@0 Thaga 8. Cucmems: npuryOumeasHotl seHmuALuL oo

Pacuernas cxema (2).

WHxenepHoe Spo

MyCTRDMatH
OTONNEHVE KCHAWUMOHWPOBAHVE BOSA BEHTURALIMY CAHTEXHWKA

bypreann 17

12345 MycTtepwrany

MNpuMmep npoBegeHns pacyeToOB Anf XWAOTO AOMa

08.04.2000

Monepeynas uutka 5, yocn. npoxon 100, cnesa

MammcTpanshnii TpyGonposan, 1

OtnenbHelii — Onvea (M) V (M*/yac) w (M/c) DpV (Na) BexHtunatop

y4acToK

1 1,75 17 4,14 8,7 ELS-GBK, VE 60/30

2 1,00 58 2,05 1,8

3 0,50 58 2,05 1,5 ELS-GBK, VE 60/30
NonepeyHas uutka 6, ycn. npoxopn 100, cnpasa MarcTpanbHuii TpyGonposon 1

OTpensHoil — [1avHa (M) V (M3/uac) w (m/c) DpV (Na) Bentunatop

Y4aCTOK

1 1,25 57 2,02 0,6 ELS-GBK, VE 60/30
NonepeyHan HWTKa 7, yon. npoxona 100, ¢cnpasa MamcTpanshit TpyBonposop, 1

OtgentHel?n  OnuvnHa (M) V (m3/uac) w (m/c) DpV (Na) BeHtunatop

YHACTOK

1 1,25 57 2,02 3,0 ELS-GBK, VE 60/30
MonepeuHan HWTKa B, ycn. npoxon 100, cnpasa MarucTpansHei TpyBonposan, 1

OrpensHuid  JnuHa (M) V (M3/qac) w (Mm/c) DpV (Na) BenTunatop

y4acTox

1 1,25 57 2,02 3,0 ELS-GBK, VE 60/30
Nonepeunan HuTka 9, ycn, npoxoa 100, cnpasa MarvcTpanuhsiid TpyGorpoeoa, 1

OTtpenbHbid  [nuHa {m) V {M3yac) w (M/c) DpV (Na) BeHTunatop

y4acTok

1 1,25 58 2,05 3,1 ELS-GBK, VE 60/30

Ronepeynan uutka 10, yon. npoxopn 100, cnpasa

MarucTpanbHegi TpyGonpoaeon, 1

OTnencHeit — JnvHa (M) V (M*/9ac) w (m/c) DpV (Na) BeHTURATOPR
Y4aCcTOK
1 1,25 59 2,09 3,3 ELS-GBK, VE 60/30
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BeIIIMCKA M3 [UIaHa MPOeKTHPOBaHHS O0OBEKTOB

WHxenepHoe Biope MycTepMadH
OTOMNEHWE KOHAWMUWMOHWPOBAHWE BO3OYXA BEHTUNALNA CAHTEXHUKA

Bypreann 17 12345 MycTepwranr

Npumep NPOBEAEHUA DACUETOR ANA XWIOr0 AOMA

Pac4eT npou3eeneH Ha OCHOBE 3NEMEHTOB, ykaszaHHbix B IWH 18 017, 4 3

LLTyK HaumenosaHve uagenus

15 Kopnyc BeHTUnaTopa

15 BcragHol sneMeHT BEHTUNSTOpA

23 Tpy6a 13 NMCTOBOro MeTanna C YCAOBHLIM NPOXOAOM 100 (NeroHHLIX MeTpoB)

12 Tpy6a 13 NMCTOBOr0 MeTanna ¢ YCAOBHLIM NpoxoaoM 180 (neroHHLIx meTpoB)

15 F'nbkas Tpyba ¢ yCnoBHbIM Npoxcnom 80 (MOroHHbIX MeTpoRB)

1 Wanb6a MaipuHrepa, ycnoeHuid npoxon, 180

10 KoMueBas kpbilka, yenosHblid npoxog 100

1 KoHLEeBas KpblLLKa, yeNoBHLIA npexoa 180 ’

1 KpbliLlka CMOTPOBOrG QTBEPCTHS, YCNGBHBIN npoxon 180 K

15 TpoWHWK, YCAOBHLIA npoxopn, 100/80 G

5 KpecTosuHa, yenoBHeIA npoxon 180/100/100

19 Oteop, non yrnom 90 rpanycoe, YCNoeHbIA npoxogd, 100

4 PyncHB! yNNOTHUTENBHOR AEHTEI N0 S50 MaTPOB B KaXaom :
L3 q

8.3.2. Boimaxcnasa eeHmuaauua 01 KyxXoHso ¥

Kyxuu 06434Te/ThHO TOJKHBI MHTEHCHBHO TIPOBETPHBATHECA B UEIAX YAATEHUS
BO3HHKAIONMX B TIPOLIECCE NIPUTOTORIEHHS UMM [TAp0OB, TEMA, Yaaa | 3ana-
XOB. B IpHHIMMIIE cTeNeHb YXYAIIEHHUS BO3AYXa 3aBHCHT OT THIIA KYXOHB, KO-
TOPbIE MOTYT GBITh YCAOBHO KJIACCH(PUMUMPOBAHE CIEAYIOIIMM 00pasoM:

*  HeBoablIKe KYXHHU (B KBapTUpaX),

*  KYXHH CPEIHEro pazMepa (B pecTopaHax, FOCTMHHIAX),

* Oompurge KOMOMHATBI IMMTAHAS (HAa KpYIHBIX MPSATIPUATHSIX, B Jie-

yeOHBIX KOMILIEKCAX).

Heboavuue xyxuu

Takue xkyxuu 06bpr4HO 060PYAYIOTCH B XHI0I 30He. OHM, KaK MpaBUio, pas-
MEI@AIOTCS. BHYTPH ITOMEIIEHUI H, CIEIOBATEIBHO, B MOJHOM Mepe nozna-
Ja0T rmox TpeGoBaHMsA, KacalouHecs MPHHYIHTeI HO BeHTUNALWH (PaBHO
KaK W BaHHEIE KOMHATHL M TyajeThl). JUIsl IOMEINeHHM TAKOro poja AeHCTBY-
10T ycaoBus, npeanycanHbie B 4. 3 HopM JWH 18017.

BEIsikible 30HTbL HAR TIMTOH (3TO OTHOCHICA M K KyXHAM C OKHAMIM) OCHA-
IEHBI, KAK MMPABWI0, MACIQYIARTHRAIONIAMY GIUTETpamu (puc. 8.24), oTBepcTHA
A7t TIOCTYIUICHMST TIPUTOUHOIO BO3IyXa YACTO BEITIOMHSIOTCA B ABEPHEIX KOCAKAX.

WHnusumyansHble BBITSKHBIE 30HTBI Hall IUMTOM B CTyYae OCHAIIEHMS MX
BEHTIIATOPAMH CIIOCOGHBL OMHOBPEMEHHO BHIIONHSITL M (PYHKIHIO [IAPKY/Is-
M1 Bosmyxa. Ecm 5T0 [MO3BONSET KOHIEMHUS CTPOHTETRHOTO 06BEKTa, TIpel-
HIOYTeHMe clemyeT OTNABATH MMEHHO CHCTEME IIAPKY/SLIMHE BO3IyXa, paboTaio-

LWeH B pexIMe BHITSDKKH.
5*
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Puc. 8.24. BuiTsXKHBIE 30HTHI;

a — LHPKYIALUOHHO-BEITSXHBIE 30HTH («obectyManmnealolue (GMILTPLI®) Uist
KYXOHb B XIWIBIX [MOMELLICHUAX; BOZAYILIHBLIC TCYCHHS B NoMEIUeHHH [8];

6 — BHITSKHOM 30HT Hall TUIMTOH [5].

Kyxuu cpedneti naowadu

Taxue kyxHn GpBaoT B HeBOTBILIMX TOCTHHULIAX H PECTOPAHAX, CTONOBLIX H Kade.

B 310M ciiyuae HEIOCTATOUHO TOJBKO LIEHTPAIU30BAHHOIO OTBOMA 3ar-
pA3HEHHOro Bo3yxa. Han rummaMu JOMKHBL ObITh CMOHTHPOBAHEl 30HTHI,
HENOCPEICTBEHHO OTBOAALIME Mapel ¥ 00pasyioueecss B MPCUECce [PpUIo-
TOBJIEHMSI KM Terto (puc. 8.25). BeITskHble 30HTHI Hall NaMTamMy obsiza-
TEJILHO OCHALUAITCA MACI0YJ3BIMBAIOIIMM (MALTPOM U MaCHOCHYCKHLIM
XKeNoBOM, NPHYEM BLITSLKHON KaHal umMeeT 00BYHO MACIOHENPOHHIIAEMOE
HCNOJIHEHUE C OTBEPCTUSIMHK JUTS YHCTKM. YaisieMbli BO3IyX MPOBOAMTCS
00BIYHO Uepe3 KPBbIlly, IO BO3MOXKHOCTH BEPTHKAIBHO BBEPX H € AOCTATON-
HO BBICOKOH CKOPOCTBIO BO M30eXaHHE MPOHMKHOBEHUS] Yyala M HEenpuaT-
HBEIX 3a01aX0B B COCCAHWC 3AaHMsl.

B kauectBe IpMTOYHOIO BO31YXa HAXOOUT MPUMEHEHHE TIPEIBAPHTEILHO
MOZOrPeThbiii HAPYKHbBI BO3NYX JIMOO BO3AYX U3 CMEXHBIX CKIAACKNX NOME-
LUEHMIT; IPUTOYHBLI BO3YX M3 COCEAHMX 34108, [[Ie HAXOAATCH TTOCETUTSIH,
Jyyllie He WMCIMOJIBE30BATh.
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Puc. 8.25. Berrsixuoit 30HT Hag nauroit [35,36].

bonvwiue xyxuu

B npunuune 3uecs Moryr HaxodMTh [IpMMEHEHME BEHTHIALMOHHELIE yCTa-
HOBKM, H3HAYaQJIbHO pa3paboTaHHEIE 1718 KYXOHE CPEIHETO pasMepd, TOJIBKO
OMHOBPEMEHHO C KVXHEl KaK TAaKoBOH NpOBETPHUBATECA JOJKHEI €LIE H HE-
Gosbive cocemHye HOMEILEHUS: MOMKA, CKal M T.IL

OtpaboTasidii BO3yX OTBOIUTCS B aTMochepy 10 KaNaty, PACIIONIOKEH-
HOMY Ha ypoBHe He MCHee 5 M BBIIIIC CaMOH BBICOKOI TOYKM 3maHu4.

B Hacrosimee BpeMst HMeIOTCS Tak HA3blBaeMble 3aKPBITHIE BEHTVIISLHA-
OHHBIE MOTOJIKW (KOHCTPYKIMS HOTOJNKA, PAcCUMTAHHAS OJHOBPEMEHHO Ha
HUPUTOYHBEIN ¥ BBITAXHOH BO3AYX), OTIMUAIOUIHECS [IPOCTOTOM HCIIOTHEHUS
W AETKOCTRIO OMHCTKH.

qro Kacaetcs NPOTHBOIOXAPHOM 3AULMTH, TO JIECh MOXHO OTKa3aThcd OT
HMCIIONB30BAHMS! AOMIONHMTENLHBIX 3aII0PHLIX TIPHCIOCOONEHMIT (HArpUMep, 1o-
KAPHBIX KpaHoB Kinacca K) B BeHTHASUMOHHBIX KAHANAX, €CIM MArUCTPAILHBIA
KaHam 1 GOKOBLIE €r0 Y4acTKU 00/1aIAKT COOTBETCTBYIOIWM HeoiHeHeM. Peub
HIIET, B 9aCTHOCTU, O 3MAHMAX, HMEIOIIX A0 [ITH MOAHBIX (HOPMATHHBIX) 3Ta-
KCH Tuna 130, a rakke 3naHusiX ¢ G0JIee YEM ISITHI0 MOTHBIMK STAXKAMH THIIA
L90. Bee UHAUBUAYATRHBIE BEHTHTALIMOHHBIE YCTAHOBKY B OOS34TeTLHOM [10-
PAIKe Moasiexar oCHALLEHHIO zanopHeME MexaHuaMaMu ot K30 mo K90 [23].
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8.3.3. Ilpumounan u evimnixnan eenmuasyus
€ NOMOI4BIO HACMEHHBIX U OKOHHBIX GEHMUARAMOPOE

IlpoBeTpuBanue momentenuit (nopaua cBeXero BO3NYXAa M BLITSIKKA) C Me-
MONL30BAHMEM WHIMBMIYANIbHBIX BEHTHIATOPOB ABISETCS, B CYLIHOCTH, O/
HHMM M3 CAMBIX MPOCTHIX CMOCOOOB 10CTaTOYHO 3DDeKTHBHON BeHTHIALIY
[TpH 3TOM BEHTHAATOPBI JIETKO BCTPAMBAIOTCSH B OKOHHbIE npoeMsl n1bo
IPOCTO B HAPYXKHbIE CTEHBL 3paHuMii (puc. 8.26).

Bo nsbexarue momex pu TpaHCIIOPTHPOBKE BO3/AyXd Moj [eiCTBUEM BeT-
POBOW Harpy3ku M HEXEJTaTe/IbHOIO IPOHNUKHOBEHMNS BO3IYXA TIPH OCTAHOBKE
BEHTHIISITOPA TAKWE YCTPOMCTRA OCHAILEHS! XAMOMIHBIMHE KIananavy,

Puc. 8.26. Benmiuiaropet Rover (EA) s monTaxa Ha crenax ¥ B oknax [36]-
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[Tpy MOHT&XE BHITSDKHBIX BEHTIWIATOPOB B XKHIOW 30HE MPUTO4HBIA BO3-
JlyX JOJLKEH TOCTYNATh U3 COCEIHHX OTATUIMBAEMBIX OMELIEHHH, B IIPOTHE-
HOM Chy4ae ero TpuneTcsl MOIOTPEBaTh B 3UMHEE BPEMs rofa.

TMonobHble BEHTIUTANMOHHBIE CUCTEMBI UCTIONB3YIOTCH, B 44CTHOCTH, B
CeJIbCKOM XO3SHCTBE — IS BEHTHIAIIMH KOHIOICH, KOPOBHUKOB M MPOY.,
a TakXe [MOMELIEHMA THIIA PEMOHTHBIX MacTEPCKHX.

8.4. KOHCTPYKLUMOHHbIE 3/1IeMEeHTbl CUCTEM .
BEeHTUNIALMOHHOW TEXHUKMU

B cB#3YW C YCTAHOBKAMM, 001a1aloMMK TOJIBKO OHOM QyHKLKeH TeIuioBo-
1o KOHAMUMOHMPOBAHUS BO3IYyXd MO0 BOODHIE HE UMEOLIMMH TakOBOH, B
creaylomMX fajiee pasfenax OyayT NOApOOGHO pacCMOTPEHbI BEMTHIATOPSI,
TETUIOOOMEHHMKH, (PIITHTPBL, BO3OYHIHBIE KAHAIKI, MPOXOHbI IS BO3NYXA M
pasHble 3aI10PHEE MPUCToCcCobIeHus.

8.4.1. Benmuaamopuw:

BeHTWIATOPH! 110 [IPaBY CUMTAIOTCS CepIileM 1060 cHCTEMbl BEHTHIALIMH
M KOHIWIIHOHHPOBaHMA BO3ayxa MMeHHO OHM 3a60TATCA O TOM, YTOGEI KOH-
JHUMOHHUPYEMbIE HOMEILIEHHS [TONYYAIK 3AIPOCKTHPOBAHHBIH 111 HUX pac-
XOIl CBEXero BO3AyXa.

BeHTHIATODB! [IPH 3TOM BBUTOMHSAIOT JBE BaXHEHLIME 331a4u.

Jadawu eenmuARmMopos

*  KOMIIeHCAlLMs [TOTeph AaBieBHH (Ap), BOHHUKAIOMUX MPH paclpocT-
PaHeHUM BO3IYyXa B CUCTEME, H

*  [ofaya HeoGXOAMMEBIX OOBEMHBIX PacxomoB Bo3ayxa (F)

Casi3b MEXIY PA3HOCTBIO HABMEHHH U PACXOIOM OIpeaeisieTcs A Kax-
HOrO BEHTWIATOpA HA UCIBITATEIBHOM cTeHIle M rpaduydeckd oTobpakaercs
B aMarpaMMe (aMarpaMMe BeHTWIATOpA). D1a pabouas NOKyMEHTALMsl HC-
[IONb3yeTCA 3aTeM IIpH BeIOOpPE MOOXOASLUErG YCTPOMCTBA.

B TexnuyeckoM OTHOLIEHMM DAZIMYAIOT ABA OCHOBHBIX THIA MCIIOJIHE-
HHSI BEHTUITATODOR:

*  OCEBBLIC BCHTUIATOPHL Y
paaranbHble BEHTHJIATOPEI.

06a mcnojHeHMd paccuMTabl HA PA3HBIE HAIIPARJIECHMH TOIA4MM BO3IY-
*a, TaK 4TO BBHIOOP TOM MJIM MHOW KOHCTPYKIIHH OIPEHENSETCS B OCHOBHOM
KOHKPETHO rmocTaBaeHHOM 3a1adeit.

s npaunbHoro BbIGOpa BEHTUAATOpPA HEOOXOMMMO HANTH HA JMar-
PamMe BeHTUAsITOPa B KoopauHAaTax (Ap, V) TaK Ha3HBAEMYIO «paGouyIo
TOYKy», BEIPAKAICLIYIO TOUHOE MECTO onpeaeeHHs ero napaMmeTpor QyHK-
UMOHUPOBaHKA COBMECTHO CO BCEH CETHIO pacnpeleieHus Bosiyxa, obec-

feunsaomux nauGonee GraroMpUsITHOE B3aMMOIEHCTBHE BEHTHISTOPA CO
BCCH cucTemolit,
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8.4.1.1. Xapaxmepucmuka cucmemb
«BeHMUAIMOp + cemb» U onpedenerue «paboyels mouK»
QYHKYUOHUPOGARUS BEHMUNAMOPA

Xapaxmepucmuxa cemu

XapakTepucTHUeCKast KpHBad CETH, B CYLIHOCTH, NIPEACTaBISICT CODOM BEI-
YHC/ICHHBIH MIs1 KOHKPETHOM CHCTEMBI MOaYdl M paclpelesieHAA BO3hyxa
TlapaMeTp, KOTOPbIi nocae orpene’leHusi Xxona KpUBoH MepeHOCHTCI Ha IH-
arpaMMy BEHTHISATOpa. DTa COBMELIEHHAs XapakTePHCTHKa I10Ka3bIBaeT,
KaKOBO MOXeT OLITh IOMHOE JAaBJeHHEe BEHTUIATOPAa B KOHKPETHON CUCTEMe
TIOJAYM [TPH COOTBETCTBYIOIIEM H3MeHeHHH 00BeMHOr0 pacxozna. B kauecrpe
HCXOJHBIX AAHHBIX 3JeChb DEPYTCSI pacyeTHbie MapaMeTpbli, MONYYeHHBIE, B
CBOIO OYepellb, HA OCHOBe BBIYUCICHUH st 06beMHOTO pacxona M ToTeph
JaBicHH.

«Pabouan mouxa»

Tak BHaseiBaeMble «pabode TOUKM», HWIH MECTa OIpPEeNcJcHHS [apaMeTpOoR
GbYHKUMOHMPOBAHMS BEHTHIATOpPA C CHCTEMOH MOHaYM W pacripefeleHwns
Bo3nyxa (puc. 8.27), 1oJKHEI Pacloaratecsi B 30He Haubonee ONarornpusaT-
HbIX KO3(hGUUMEHTOB NOJe3HOro nelcTBHs.

120 T
AP [Ma] \
100 \
80 \ TN
[\/
60 T | 7
£ Paboyas Touxa
40 Bl [ [
[ |
|
20 ]
| |
0 —_—
0 100 200 300 V[wuac]

Puc. 8.27. PaGoyas Touka BeHTHIIATOpA {37].
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Jins onpefeneHusd YIOMAHYTON paboueit TOYKY HA AMATpaMMY BEHTHIIA-
Topa TPHIETCA HAHECTH CIEIMANBHYIO XaPAKTEPHCTUKY ceti. [Ipu 3ToM
oGBEMHBIH PacXon MPOM3BOJIBHO, 3aJaHHBIM 00pa3oM, H3MeHsieTcs, I110CIIe
yero BHIUMCISETCS OTHOCSILASICS ClOJA PasHOCTb JNAaBIEHHH.

BT0 MOXHO BEHIIIOJHHTE HA OCHOBE 3aKOHOB IIPOMOPLHOHATLHOCTH
(moaobus):

ap _V: S
EDI_:# WM, COOTBETCTBEHHO, Apl/Ap2 =V, /V,,
2

2

rae MHAeke | — pacyeTHble XapaKTepHCTHKH
HHJIEKC 2 — paboude apaMeTphl
1 — CKODPOCTb BPaIlCHHS BEHTHJISTOPA.
BTH COOTHOLUCHHS IO3BOIAIOT He/IaTh JOCTATOUHO TOYHBIE IIPOTHO3BL
Ecnu BeriKcIeHHbIN 0GBEMHBIH pacxof V,, HANIPHUMep, YMEHbBIIUTE BABOE,
TO Pa3HOCTb AABJCHMU CHU3UTCA B 4 pa3a, u HaoGopot!

» Ifpumep pacuema 8.12

[Tocmpoenue xapaxmepucmuveckol Kpusol cemu 048 cucmembl

Jnst BO3OYNTHO-TEXHMYECKOM CeTH OBUTM 3a0aHbl: 0GheMHLIH PacXo IpH-
TOYHOro Bozayxa S000 M3/uac ¥ KoMIIEHCUpyeMasi IIoTeps JaBACHKS B CHC-
Teme 600 ITa.

Tpebyerca NOCTPOUTH X2aPAKTEPHCTHYECKYIO KPUBYIO JTOHl CHCTeMbl Wi
BHOBb 3aJaHHbIX 3HAYeHHI F 1 Ap.

.

ap(na 1 Can

4

4009- o o e o
300 -
200
100

i
1
1
1
i
Ll
1
i
i
1
+

I
1
i
1
]
1
T

1.10° 2.10% 3.10° 4.10° 5.10° V[wf4ac]

Puc. 8.28. Xapaktepuctika ycranopky. O6BeMHbI pacxon V B M3/ac; pas-
HOCTE masneHuid Ap B [a.
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» Pewenue (puc. 8.28)

PacyeTHble ganHpIe: ¥, = 5000 m*/yac; Ap, = 600 ITa.
IJ1s1 MUHHUMYM Tpex pa3HbIX (IIPOU3BOJIBHO BBIGPAHHBIX) 0OBEMHRBIX pac-
xonoB, Hanpumep 4000, 3000, 2000 wm*/yac, BHIYMCISCTCA COOTBETCTBEHHO

HOBas Pa3HOCTb AaBIEHMA Ap,:

=

Ap, = Ap, - —%
P2 Py v,

8.4.1.2. Ocegvie senmuaamops:

OINHYUTENbHBIM MPU3HAKOM OCEBBIX BEHTIISTOPOB ABISIETCH 3a00D U BhI-
IIYCK BO3MyXa B OCEBOM HampasneHHH (puc. §.29). OHu crocoOHEL IONaBaTh
Gonbluve ofbeMbl BO3MYXa, HO He B COCTOAHMM CO31aBaTh CTOJNb BREICOKHE
JaBACHHS, KAK PATHANbHbIE BEHTHIATOPSI.

OceBBle BEHTHJIATOPB! COCTOSIT IPEMMYLICCTBEHHO U3 Kopllyca, pabodc-
ro Koneca, ABMIATENS] M MOTYT KIacCHGHULHPOBATECA MO Pa3THYHLIM [IPH-
3HAKaM.

Kaaccugpukayun no noanomy dasaenuro

*  BeHTWISTOPBLI HM3KOTO papiedwus (Ap < 300 IMa), -
*  BEHTWISATOPH cpeaHere mapteHHd (Ap < 1000 Ma),
*  BEHTWIITOPH BEICOKOTO pasieHus (Ap > 1000 ITa)

&

Kaaccucbuxayus no cnocoby npumenenun

*  HACTEHHBIE, M0TOJI0YHBIE BEHTWIATOPEL,
*  OKOHHEIE BEHTHISITODEI,
*  BEHTWIATOPH! [UIS MOHTaXa B KaHalle.

Xapaxmepucmurcu OCeBbIX 8eHMUARMOpoe <

DTU BEHTWISITOPB! IeMOHCTPUPYIOT B CBOMX IMarpaMMax THIIWYHBIE Xa-
paKTepUCTHYECKUE KPUBEIE M COOTBETCTBYIOIIME HOIA KpHBsbIx (puc. 8.30).
B oTnuyMe OT panuaibHBIX BEHTHJISTOPOB, X0 KPHWBbIX 31€Ch HAMHOIO
Kpyde. B BepxHeil obnacTu TIPOXOKAEHHUS OTMEYAIOTCH PA3pPbIBBl, CBUAC-
TeAbCTBYIOLIHME O HEYCTOMUMBOCTH XapaKTEPUCTUKH BeHTHIATOpa. Henpss
MPOU3BOAMTL pPacyeT BEHTWIATOPA B TaKOH 30HE pa3peiBa, B IIPOTHBHOM
clydae HEH3O6eXHbl cKayKooOpa3HBle H3MeHeHHsA oOBbeMHOIo pacxona,
CHJIbHBIE LIYMBL H BLICOKME Harpy3KH B yCTpoiicTBe. MHOTHE IPOU3BOAH-
TeIW BEHTWIITOPOB YKA3bIBAIOT MOATOMY Il CBOEH MMPORYKLHH TOABKO
HUXHIOW, YCTOHYMBYIO 061acTh MO KPUBHX,
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Puc. 8.29. a — pacripesenerse JaBieHus;

© — oceBOl BEHTMIATOP /Uis MOMTAXA B KaHae.

Bosmyx npoxoant B oceBom HampasieHuy. [Buratenn, OTTOPOXEH OT CTYTHIbI
Npone1NepHEIMKU JonmarkaMi. M3MeHeHus Hanpag/ierns BO3IYLIHOTO KaHana
MPH MCTTOL30BAHKY OCEBBIX BEHTHIATOPOB He TpebyeTca.

Pezyauposanue ocesozo senmuaamopa
Perymuporka oceBoro BeHTHISTOPA OCYIIECTBISIETCS PAHBIMA CIIOCOGAMM.
310 MoXeT GbITh:

*  (He coBceM 3KOHOMHYHOE) IPOCCeNbHOE peryiMpoBadue (¢ nepecra-
HOBKOMH KJ1anaHoB npy 1OCTOSHHOM uucie o60opoToR),

PErymupoBaH1e CKOPOCTH BPALLUEHMS BCHTWISTOPAE,

PETYJIHPOBKA JionaTok pabodero Kosieca (06beMHbIA PacXon H3MeHs -
€TCsl, CKOPOCTh BPALUEHUS OCTAETCS MOCTOSHHOM).
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Puc. 8.30. Xapaxrepucrrka oceBoro seHTHAATOPa Rover Gombimoi i'lpousm—
JHTEABHOCTH [36].

8.4.1.3. Paduaavhvie eenmunsmopdt

ITpoxoxxmeHye NMOTOKA BO3IYyXa Yepe3 YCTPOMCTBO B HAllpaBlAeHHH BCAChIBa-
HHA MOXET OCYUIECTBIIATECA 10 OCH, 4 B HAlIpaBJIEHHH BBHIX0JA — C IIOBOPO-
ToM Ha 90°,

Kaaccugpuranyua no eoimoxncnoil paznocmu oagaenuii

Kitaccnukaims BeHTWISTOPOB Takoro tuma (puc. 8.31), Kak ¥ B caydae
OCEBBbIX BEHTHIISITOPOB, MOXET [MPOM3BOMMTLCS HA OCHOBE BO3MOXHOU pa3-
HOCTH [aBleHHH:
BEHTUJISITOP HUA3KOTO JaBieHHs (Ap < 700 ITa),
*  BEHTHJIATOP cpenHero nammeHus (Ap < 3000 I1a),
BEHTHJLITOP BBICOKOTO maBieHuR (Ap < 7000 Ila)
WIM HA OCHOBE PACIIONOXEHMS JIOIATOK.
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KiaccHdHKauYs M0 paclooXeHUIC JIONAaToK

-+ HapabaHHbIi BEHTWISTOD,

+  BEHTWIITOPD C JIONATKAMM, 3aTHYTHIMH Ha3ax,
+  BEHTWIATOP C JIONATKAMM, 3arHYTBIMH BIIEpEN.

KpHBBIE NTOKA3BIBAIOT MPH 3TOM YCTOMYMBYIO XapakTePHCTHKY Oe3 pas-
peieoB. st BoiGopa MecTa paboThi BEHTUISITOPA TAKOTO TUMA B IPHHLIMIE
BMEIOT CHIIY TE€ X€ PEKOMEHIAIMK, YTO U B CIYYAe OCEBBIX BEHTHIATOPOB,
K03 HITUEHT TOJIE3HOTO AEVCTBUS NO/EKEH ObITh MO BO3MOXHOCTH JOCTA-
TouHO GonbIHM (puc. 8.32).

KnuHopemeHHbIA

e

Prc. 8.31. PaguanpHblii BEHTHIATOP ML MOHTAXa B KAHANEC H DasHbie
dopmer monatox [36]:

| P paﬂHﬂJ'[beiﬁ BECHTUIATOD OﬂHOCTOpoHHCFO BCAChiBAHHA. BOB}IYX pca-
CHIBAeTCH B HAIIPAaBASHHM BeQYIIEro Baja M ¢ IIOMOIIBI0 HArHETATEIbHOTO
TatTpyGKa BELIABIMBAETCH B pafHAIbHOM HAIpPABAEHHH CO CIBHIOM Ha
90° rpanycos;

6 — ¢opMeI AOTIATOK B PAAMATHHBIX BEHTHIATOPAX:

1 — zaruyrele Buepea — Hanpumep 40 I0NATOK;

2 — 3aryyThle Hasan — HATIpHMEp 6 JOMATOK.
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Puc. 8.32. XapaxkrepucTiKa pagiaibHOTO BEHTHIATORA, [36].
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8.4 KoncmpyKuuOHHbBEe azpezambl U 3AeMeHmbl I\)

BeHTHIATOPbI B PAIMATHEHOM HCHOJHEHWMH B COCTOSSHHM TeHEepPHpPOBATH
Gonee Bhicokue nubdepeHITaTLHEIE HABICHHUS, YEM OCEBBIe BEHTHIATOPHL.
Hx 00nacTh MPEMEHEHHA 3HAYMTENbHO IITHPE, M OHM Yallle BCTPEYAIOTCHA B
TexHUKE BEHTHJIALWH M KOHIMLHMOHWpOBaHUA Bo3myxa Pucynox 8.33 ge-
MOHCTPHUPYET HECKOABKO THIIOB PANMANBHBIX BEHTHASSTOPOB.

Boamoxcrocmu pezyaupoeanus eenmiliamopa 4

3nech MPHEMIIEMEL CIEAYIOLIME BAPHAHTHL
*  [IpOCCEIThHOE PETYIUPOBAHKE,
- DalmacHoe peryiHposaHue (¢ MOHTAXKOM OOBOIHBIX YYaCTKOB), .
* PTy/TMPOBAHHE ITyTeM H3MEHEHNs 3aBUXPEHIS BOJIYIHOMO HOTOKA ¥
*  PperyAupoBKa CKOPOCTH BpalUeHUH BEHTHIATOpA

.

McnonHeHue Cxema Koadpdu-  Koagpou- MpumevaHue
LUMEeHT LMEHT (cm
pacxoga  pgaeneHus — NPUROXeHue)
- 01 0,25 0,05 01 AN OKOHHOTO
HaCTeHHbIU D’X K HACTEeHHOro
BEHTUNATOP ! MOHTaXA
—
Gea 015 0,30 01 03 npu HA3KUX
HaNpasnAIoLLEro naBReHusx
annapara — (]

Ocesbie

BEHTWIS- G HanpaBnsio- . 03 06 03 0,6 npuGonee

TOPLI

P MM annapa i'gb BLICOKUX
TOM - AABNEHUAX
r
L.
BEHTUAATOR 0,2 0,8 10 3,0 NPX Makcu-
BCTPEYHOIO S MaJIbHbiIX
BRALLEHWA NABNEHUAX,
- B 0CO0bIX
CITyHasX
nonyoceeoit (¢ W= 0,2 05 0,4 08 BbICOKKE
MECMOMOHA BHLM C nasneHus,

Beutu- YCKopeHuem) — B 0COBbIX

ASTOpI r CRyuasx

CMeuraH-

HOTO TMNA  romypapmanbHbil ( J 02 03 04 06 npyU MOHTaxe
{KaHanbHbIA jED B KaHanax
BEHTUAATOP) [ )

e

Prc. 8.33. 0630p KOHCTPYKTHBHAIX HCIIONHEHMH BEHTHISTOPOB [1]
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WUcnonHenune Cxema Koapdm- Koad dm- npmmewan;‘
LUMEHT UWMEHT (cm
pacxoga Dasnenus npunoxeHue)

nonaTku, 66 .10 NP BLICOKHX

0,2 04
3arHyThHIE Ha3ap, @ ) pacxonax u
; / KO8

Panans. THrEHCAbHLE L 0,3..0,6 1,0..20 pna

H::(DaMBe 5 nonatku ' & CRELMANBHBIX
3 ‘ ‘ uenei

TUNATOPH XD

0.4..1,0 2,0 30 NPUBLICOKUX
DABneHHsx U
K.n.o.

nonarku,
3arHyTie Bepen

g::‘::‘:; 1,0..2,0 25.4,0  Buicokue
BEHTUAR- '6‘ zﬁfu e
o ‘h' LaBneHusax

Puc. 8.33. O0630p KOHCTPYKTHBHBIX MCTITHEHHI BEeHTHASTOPOB [1] (oxoHyanue),

8.4.1.4. [lompebaseman mowgrocmo

MousHocTs P, Ha BaTY BEHTWINTOPA MOXHO BBIYMCIHTD 110 (QopMye:
‘ V.ap,.
B, = YA ;
Mes e =
rae Ap, .~ obiuasi pasHOCTb NaBlieHNH, IMa
V — o0beMHBIH pacxol Bo3iyxa, M>/Jac
T, — K.ILJ. BEHTHISTTOPA COIIACHO JMArpaMme JIHGO 10 JAHHEIM ITPORIBOIHTENS.

b [lpumep pacuema §.13 '

KakoBa norpedHasi MOLIHOCTb HA Bajlly BEHTWISITOpPd, €CMM ero oGneMHasd
nofaya ([PoM3BOIMTENBHOCT) cocTaBageT 5000 M /uac, BRIYMCIEHHASA pas3-
HOCTb AaBaenu#t Ap = 250 [la, a ykasandelii mpoH3BOIMTENREM KOI(PHHIIH-
eHT MonesHoro aeHcTsua 7, = 0,677

» Pewenue

=519 Br,

P=V~Ap=iIDMB-EOFh{ H Brc_tra_ci}
n w067 |k Hu 360 c



8.4. Koncmpykyuounbie azpezamei U 34€MeHMbL I@

8.4.1.5. Ilaparsenavnoe u nociedogamensioe eKiouerue

B BEeHTHIALUHOHHEIX YCTAHOBKAX B CUNTY ONPEACICHHBIX MPOU3BOACTBEHHBIX
yenoBuH uba o coobpaxeHUAM TeXHHKH Ge30MaCHOCTH MOXKHO MCIIO/Ib-
30BaTh ¥ BoNiee 0aHOro BeHTHIATOPA. Torna NpPeacTaBiseTcad 0COBeHHO Bax-
HbIM 3HAHUWE Bcero pabouero Iponecca B TOM MK HHOM KaHane. BeHTus-
TOpBI, KaK ¥ HACOCH! B KAYECTBE aHATOTMMHBIX KOHCTPYKUMOHHBIX 3/IEMEHTOB
B TEMIOTEXHHKE H TEXHAIOTHH TTOAIOTOBKH BONbI, paboTaioT — B 3aBUCHMO-
CTH OT TOCTaBJieHHOH 3a]aYyy — B [MApaJUTENBLHOR JTHOO mocienoBate/TbHON
cxeMe. B muarpamMMe BeHTWISITOpa ¢ TMOCTPOEHHOH oOIuel xapakTepHCTH-
yecKOM KPUBOW MOXHO OTOOPa3sHUTh ¥ cnocod ero QyHKIMOHUPOBAHUA.

Ilapaaseavuan paboma 08yX 6eHMUAANODOE

IIpy mapajUienbHOM BKITIOYEHHMH ABYX BEHTIUIITOPOB MACHTHYHOIO MCION-
HeHHS [OCTHTAeTCs BAROE DOJice BHICOKHH OOBEM MOJauM.

IIpu sTom obiyto xapakrepucTuxy (puc. §.34) moay4amoT NyTeM CyMMH-
POBAHUHA MOTOKOB, ITOJABACMBIX IPH ONMHAKOBOH Pa3HOCTH NMAaBICHMI
(Vaﬁm = K + Vz)

Tocnedosamensno exatoHeHHble GEHMUAAMODD

YiaBoeHMe Pa3HOCTH NABJICHKME NOCTUIAeTCH (P [OCCIENOBATEABHOM CO-
eAMHEHHH ABYX BCHTWIATOPOB OQHHAKOBOM KOHCTPYKLMH.

OB1iLYIO XaPaKTEPHCTHKY BEHTMIATOPOB TIONYUAIOT ITyTEM CIOXEHHUS pa3-
HOCTe# NaBIeHMI PH OJTHOM olpencaeHHOM 06beMroM pacxone (puc. 8.35).

80

m . -
S oEE===X e
= v,=2v, \ ~N
§ 20 e B
\ :
o
= O 1 2 3

Pacxon [m3/c]—e~
Bexr#nsarop 1

=4

=

BerTunatop 2

Puc. 8.34. O6iias XxapakTepucTvKA ABYX BEHTIIATOPOB B NapdyriensHol cxeme [1)
4 — KpHBas BEHTHIATOPA;
0 — pesyneETHPYIOIIAS XApAKTePUCTHKA. L
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MNoBuiwenye NONHOro AaBNEHUA p

Wamenenre pacxopa V

Puc. 8.35. Ob1was xapakTepHCTHKA JBYX TTOCIEI0BATENBHO BKIOYSHHBIX O1H-
HAKOBEIX BeHTHAATOpOS [1].

8.4.2. Tenaoobmennuxu

DTH 2JIeMEHTHI BCEL/Ia UCHONB3YIOTCS B TEX CIydasiX, KOT/a s OATOTOBKH
BO3/yXa Tpebyerca ero HarpeB MW OXIaXIeHHe, TelmoobMeH OCyILECTRIIN-
€TCA Yepe3 TEeILCHEepelalolyI0 NIOBEPXHOCTb, KOTOpask — B 3aBUCHMOCTH OT
KayecTBa BO3yXa — H3TOTABJUBAETCA M3 Pa3sHBIX MAaTEpPHUAJIOB.

B noporpesarene Bo3myxa HEOOXOMUMYIO SHEPTHIO [IEPeaaeT cpeaa, OTaa-
Iollas TeIo (TeITOHOCHTEH), a B OXJIagUTeNe, COOTBETCTBEHHO, CPena,
MOTOIIAOLIASA TeILIO {XJIAJareHT).

TennooGMEHHHK TIPEACTABNAET COBOM KOMTAKTHBIN y3eR, MpeanaraeMblii
KaK B KaUeCTBE OTIEILHOIO YyCTPOMCTBA, TaK K B BUIE OJI0KA, BCTPAHBIEMOTO
B LEHTPATBHYIO BO3IYIIHYIO cHcTeMY. TeITOOOMEHHHMKH COCTOAT ODBIYHO
M3 TpYO C IMTacTHHYATEIM OpebpeHMeEM, ODecIIeTHBalOIX YBEIMUEHHE TeEM-
Jonepenalonieii nosepxHocTy. [Ipu noBblLEHHEIX TPeGOBAHMAX K IIPON3BO-
MUTETBHOCTH MOXHO BKITIOUMTE MOCAEI0BATENbHO APYT 32 OPYFrOM HECKOJb-

KO psiioB TpyO.

0
—kAD = A=
0 n AT s

m

rae A — TeIUlonepenallas I0BepXHOCTh i B g
k — xoopdULIHEHT TenAonepeaYH
AU, — cpeansia JorapudMuYecKas pasHoOCTh TEMITEPATYP.



8.4. Koncmpyrkyuounbvie azpecamor u siemenmoi |

Kaxue UMEHHO MaTepuansl 11 TpyO U IIACTMH OyIyT MCHOJIB30BaHEI,
33BUCHT NPEHMYILECTBEHHO OT CBOMCTB BO3MYXa (HE B MOCIEAHION OYepenb
OT ero arpeCCMBHOCTH).

8.4.2.1. Bozdyxounazpesameau
Tenaonocumenu

B xauyecTBE TEIUTOHOCHTENel HaxomAT IIPUMMEHEHHE CIEOYIOUIMe Cpeabl: Ha-
rHeraeMas HacocoM Ttermasi poma (PWW), ropsryas soma (HW), map wnu —
U HEeDONBIIMX CUCTEM — TaKXKe M 3JICKTPHUYECKAs] IHEPIHA.

Kpumepuu evibopa sozdyxonazpesameaei

BoiOOp HATpeBaTENs OCYIIECTRIASTCS Ha OCHOBE TIPENCTaBIEHHOW IPOH3BO-
JIUTETEM TEXHMYECKON qoKyMeHTauuu (puc. 8.36) ¢ yuetoMm TpebyeMoi Moiil-
HOCTH TeIIoQHKaHOHHOro peructpa (Q,.), IpeanoaaraeMoro pacxoia s03-
Jyxa (00bEMHOrO MOTOKA) M UMEIOIETOCS B PACIIOPSDKEHWH TEIUIOHOCUTETTS.

BosnyxomonorpeBaTeiv MCIIQIHAIOTCS OOBIYHO B BUIE CHAOXEHHBIX ped-
paMu 3MCEBHKOB M3 PA3HBIX MATEPHAJIOB (3TO MOTYT OLITh, HAIPUMEP, a0~
MMHHEBbIE TUTACTHHBI Ha MeaHOW tpyOe). Pewaromumu dakropaMu pH
BBIOOPE MaTepuaia SABISTIOTCA KaYeCTBO BO3yXa, [HoTpedHas IpoH3BOIUTETE-
HOCTb M rabapUTHLIE pa3Mephl YCTpocTRa.

Cxema nonepewroze nomoxa

151 BBICOKOM MOIIHOCTH TETUIONEPEnayd MOXHO MOCIEAOBATEILHO APYT 34
JIPYTOM BKJTIOYHTE HECKOMLKO PAAOR TpYO, TIDHUYEM JLTS YIVYIIEHWS TErL1oo6-
MEHA BO3AYX B yCTPOMCTRE TIPOTEKACT (OTIEPEK MTOTOKA TETLTOHOCHUTENA (Tiepe-
KPECTHBIA WK HoTepedYHbli moTok, puc. 8.37). B TexHuKe KOHMMIIMOHHPOBA-~
HHA BO3Ayxa BO3,[[YXOH&I'peBaTCJ1H MUCIIOJIB3YIOTCA KaK JJIA anJIBapHTem:Hom
(IePBUYHOrO), TAK ¥ UL [IOCNEAYIOLIETO (BTOPHYHOIO) NOOrpesa.

HarpesaTeu B0o3ayxXa MOTYT (TOCTABTATHCA B BUJIE OTIENBHbBIX YCTPOUCTR
Ju60 OJIOKOB, BCTPAMBAEMbIX B LIEHTPATBHYIO CHCTEMY KOHIMIIMOHUDPOBA-
H{A BO3AYXA.

Bobog BogIy@
npu TeMne-

parype £,

LA

T
|
v rpww
I

I 9 &

Pdc. 8.36. Beizepxxa H3 TeXHUYecKoi JOKYMEHTALMH [IDOH3BOAMTE/S, HC-
TOAL3YeMOU [IPH BEIOOPE BO3IYXOHATPEBATECIIS.
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Tun Arperart ¢ 0CeBbIM BEHTMIATOPOM
CkopocTs Bpa-
LeHust (o6/Ma) 900 700 500 300 100
O6BEMHBIH 2100 1600 1200 700 250
pacxor, (M%/4ac)

f‘LE Q Iu\ O tLA Q rlli‘ O tLA Q IU\

°C kBr °C kBr °C kBr °C kBr °C kBT °C

PWW 5 17,1 28 14,1 30 1,6 32 7.7 36 33 42
50740 10 14,7 30 12,2 32 99 34 6,7 38 29 43
15 123 32 10,3 34 84 36 56 39 24 A4
20 9,9 34 83 38 68 37 46 40 20 44

PWW 5 21,7 35 18,0 37 146 40 97 44 40 51
o 60/50 10 193 37 16,0 39 130 41 88 46 3,6 52
2 15 16,9 39 14,0 41 114 43 76 47 32 53
3 20 146 41 121 43 99 45 66 48 28 54
PWW 5 229 36 19,0 39 155 42 104 48 45 56
70/50 10 20,5 38 17,0 41 139 44 94 49 41 57

15 18,1 40 15,1 43 123 45 83 &0 36 58
' 20 15,7 42 13,1 45 10,8 47 73 51 3,2 59

PWY 5 27,6 42 229 46 18,6 49 12,4 55 53 65
80/60 10 252 45 20,9 48 17,0 51 1,3 57 48 &6
15 22,8 47 18,9 50 154 53 10,3 58 44 67
20 20,4 49 16,9 52 13,8 55 9,3 60 40 68

MaTucTyneH- Ckopocte OBbemHwit pacxon (M3/vac)
4aTuid neps- BpaleHrs npy obLeit pasHoCcT HapyXHbix AaBneHuit (MNa)
Kn4aTens {0B/MKUH)
(cTynenn 1- 5) 0 Na 10 MNa 20 Na 30 Na 50 Na 80 Na
1 900 2100 1900 1650 1500 1300 700
2 700 1600 1400 1300 1150 700
3 600 1400 1150 1000 700
4 500 1200 900 500
5 300 700 350
Arperar ¢ OCEBHIM BEHTUISITOPOM Harpesawmne
Pacxop, Bogbl (n/4ac) 400 5 6 7 8 91000 2000 3000
Hhi[ill L l ’il i [:I ! llk PIII' I‘Illlluiunj_
ConpoTneneque sogs (kMa) 1 156 2 3 4 5678101216

) Puc. 8.36. BoLiepXKa W3 TeXHHYECKOH JOKYMEHTALHH IIPOM3BOJUTENS, HC-
. IIONB3YeMOM TIPH BBIGOpe BO3IyXOHArpeBaTeNs (OKOHYAHHE).
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Puc. 8.37. Bo3gyxonarpesarent U3 MIacTHHYATEIX TpyO, Ang mapa |1}
a — ¢ OBHHM psaxoM Tpy0; 6 — ¢ TpeMs psaaMu Tpyd.

Monmadic eozdyxonazpesameneti Ha CMeHe uau HA nomoaxe

Yerpodicrea pois Harpesa Bosgyxa (puc. 8.38 m 8.39) npemwraraorcs Kak B
HACTEHHOM, TaK ¥ B [TOTOJJOYHOM UCIOJHEHHAX, YTO MO3BOJSAET IIO-Pa3HOMY
UCIIOJIB30BaTh MX B 3aBHCHMOCTH OT CYLUECTBYIOIMX ycnosui, Takue Harpe-
BATEAM MOTYT paboTaTh M ¢ LIMPKYIUPYIOLMM, H CO CMELUAHHBIM BO3IYXOM
(KOMOMHMPOBAHHEIE YCTAHOBKH)!.

Ilpu npoekTHpOBaHUM HEOOXODHMO — HAPSAY C TEIUIOBOH MOIIHOCTEHIO
TEIUI00OMEeHHMKA-HATpeRaTenst (J,, ¥ OOBEMHBIM pacXogoM IHPKYITMPYIOLLE-
FO WM, COOTBETCTBEHHO, CMEIIAHHOTO BO3yXa — I[PMHMMATb BO BHUMAHME
IIpexne BCero pacrpenc/ieHue TEMIIEpAaTyp B NOATEXAINEM OTOILICHUIO MpO-
CTPaHCTBe, a TaKXKe IBHXKEHHe BO3MyXa B paGoueli 30He MpeGhiBAHMS JTHONEH.

Ipu roMm GraronpuaTHOE pacHpefeieHde TEMIEPATYP — HApALy ¢ 10C-
TaTOMHOH LMpPKyJIamreH Bo3oyxa (ko2¢ddHIHEeHT BO3TyX000MeHa) — JOCTH-
TaeTca Takxke 3a CUET TOro, uro Gmaronapsi 0coboMy MCIOMHEHHIO BBITYCK-
HOro orBepcTHs MAaKCHMAJIBHO GONBIIOH 00BeM (BTOPMYHOIrO) BO3AyXa
TOMeIeHMst HHTeHCHMBHO CMELIMBAETCA C [TOCTYTIAOIIMM (NEPBHYHBIM) TeM-
JIbIM BO3IYXOM (CcM. puc. 8.40).

! Tlono6Hoe obopynoBaHue nipemraraer Rover. — [lpum. ped.
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Puc. 8.38. Llexosoii Bo3myxoHarpesaTesb
IL15 OTONIOYHOTO MOHTAXA € XAT03WIHOK
3aCOHKON JUTs BTOPHMHOIO BO3MYyXa. pac-
CYMTAHHEIH Ha n00Yy10 HACTPOMKY HAMPAB-
JICHHA HATHCTaHWe — OT TCIpHBOHTHJTI’:HOﬁ
[o peprvkanbHO#M [3].

Puc. 8.39. BomsHoii TennoobMennuk-parpesaresb [3]:

a4 — KOHCTPYKUMA M3 OBYX PSUIOB MEIHBIX TPYO € AIIOMMHHMEBBIMI IUIACTHHA-
mu Cu/Al TlpeccoBoe cogMHEHHE TPYD M NiacTHH MyTeM PacIUWpeHWs MCA-
HOH TpyOBLI;

6 — MCTIOMHEHHE <«CTAML HA CTAMH» ¢ JUTHATWIECKOH LUCHTpansHoi Tpyboil,
TIOABEPIHYTOI ropsuemMy MHKOBAHMIO LI OOCTHXEHWS MPOYHOro METALTH-
YECKOIO COelHEHIA MeXay TpyOoii 1n pehpamu.
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ToagepxkaHue ONpeneleHHBIX CKOPOCTEH IBHKEHUA BO3MyXa B 30HE pa-
60THl 4E/I0BEKa He B MOCJICIHION OYepeIb 3aBHCHT OT MeCTa PACIIONOXKCHUA
(TOYKH TOMBECA) YCTPOICTBA, JaIpHOCTY 3a0pachiBaHus (1anbHOOOHHOCTH)
CTpYH BO3ilyXa M CKOPOCTM NMOJAY{ Y 9TOr0 YCTPOHCTBA, 3Hech HEMANIOBAX-
HYIO POJlb UIPaKT PEKOMEHNALMH CO CTOPOHDI POM3BOIKTENA COOTBETCTBY-
jowero obopymosanusi (puc. 8.41).

Ykazanun no npoexmuposanuio

Ter100OGMEHHMKM B UEHTPAJIBHOW BO3OYUIHOA CHCTeMe Mo CBOMM pa3MepaM
MOATOHAITCS K IPYIHM KOHCTDYKLHOHHBIM OnokaMm (Momynsm). OHH co-
CTOAT H3 paMbl H YHHGUUUPOBAHHOIO TETUIOOOMEHHOIO 6JI0KA.

Eciiu BozmyxoHarpesaTelid paGoTaroT ¢ HAPY:KHBIM BOZMYXOM, MPUIAETCH
1no3aGOTUTHECA O 3AMIUTE YCTPOHCTB OT 3aMEP3aHHs IIPH HHUIKHUX TeMITepaTy-
pax okpyxatouel cpeapl. Bo u3bexkanue obneneHeHWs BO3IyXoHarpesareis
MOTIYT OBITb MPUHSATLI, B YACTHOCTH, CIEIYIOLINE MEpBI.

_—
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Pac. 8.40. PacnosioxeH¥e U CBOMCTBA IPUTOYHEIX OTBEPCTHIMA IS MOJauM BO3~
myxa [16]).
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Puc. 8.41. Bricora mogBeca M ABHXEHHE BO3Ayxa Ha IIpUMEpe MOTOJIOYHOIO
YCTPOMCTBA ¢ peaKTHBHEIM cOILIOM [16]

a — IoKpbIBaeMas IUTOLIANE JeHCTBHA B 3aBMCHMOCTH OT HACTPOHKM Xalio3H,
6 — BHICOTa nozBeca.
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Samuma eo3dyxonazpeeamenn om 0bAeQeHEHUR

*  BOHA B KAYSCTBC TCIUIOHOCHTEIIS 3aMELacTCH [IOAXOILUIUM CPeaCTBOM
TPOTHUB 3a3MCP3aHMs (HarpUMEp, PACTBOPOM STWICHTITHKOIIS);

*  TeILTOQUKALMOHHEBIE PEerucTphl OCHAINAKITCS TEPMOTATIMKOM, KO-
TOPBIM B Cllydae TMOHWXEHHS TeMIIePaTYpPbl OKPYXalolero BO3OyXa
HMXKe OIpefielIeHHON BeJMYMHBI OJIOKMpYET [10Jauy IIOCNEIHErO B
noMeleHHE;

*  TIPUMCHSIIOTCS TAKKEC HEKOTOPHIe aHTH(PU3HEIE cxeMsl (puc. § 42).

CM. 31ech TAKKe CICLHMANIBHOE M3TaHUe « TeXHUKa peryMpoBaHMsI».

Hlpumounoe eeHmuIAYUOHHOE YcmPOLICMB0 @ Clcmeme
OMOHAEHIS C UCNOAbIOBARUEM HacHemaemoli menioll eodst (PWW)

» Ipumep pacuema §.14

Kpumepuu svibopa cucmembl 8030yWiH020 omMonienus, pabomaroweli & pexcume
CMEUaRRO20 8030VXA

BoicTapouHsli 3451 pasMepamMu 12 M x 15 M x4 M 3MMO# HYXIAeTCs B BOJIYII~
HOM oTomneHuH. st 3TOM 1e/ld NPeAIoNaraeTcs UCIIONB30BATE OTACTBHbIC YCT-
POJMCIBA C IIOTOIOYHBIM MOHTaxXoM. Beruncnen pacxox teruia 15 xBrt, Harpes
JIOJCKEH MPOU3BOIMTLCS B PEXUMe CMEIAaHHOTO BO3ayxa, TIPUYEM IO CBe-
JKCTo BO3MYXa A0JDKHA COCTARIATS Mopsiaka 1000 M3 /uac. MolHOCTS Tenaoos-
MEHHHKA-HarpeBsaTeNns IpHHATA U3 pacyeTa Ha HApPYKHYI0 TeMIleparypy 5°C.
XKenarensHaa TeMreparypa Bo3ayxa B nnoMetneHuy 20°C.

Borumcnuts:

a) HeoBGXomHMBIH OGBEMHBIA pacxoy NPUTOYHOTO BO3MyXa B M*/dac,

0) oOBeMHBIH pacxon MUPKYIUPYIOLIETO BO3ayXa B M*/uac,

B) YMCJIO ITPHGOPOB BO3MYIIHOTO OTOILICHMS], €CIM KAXIbli U3 HUX CIIO-
cobeH oXBaTHUTH IUIOMAAL OKOIO 40 M2,

I'} MOIITHOCTb TEILIOOOMEHHMKA-HATPEBATENA LTH KAXKIOTO 13 IpubopoB B KBT;

[) LI HArPeBaHMA IIpejiaraeTcsd HarHeraeMas TerUlas Boaa TeMIlepaTty-
poii 80/60°C.

CrpamnBaeTcs, Ha KaKO# pacxoq ropsuci Bombl (Ji/9ac) MOXHO paccyH-
ThIBATH?

¥ Pewenue

K . a)

Boibop u3bkITOuHOI TemMmepatypsl u3 Tabn. 6.5: AY, = 10 K.

OBBeMHBIN PAcXOl NPUTOYHONO BO3AYXA NOMYYaeM Ha OCHOBE TEIUIOBOM
HarpyskKu:

_ Q. _ 15000Brm’K
“ e A8, 0,35Br w 10K

Voo =V, = 4286w’ /mae, e ¢, = 0,35 BT 2/ - K]

V,; > V,, — paGoTa cO CMelIaHHEIM BO3AYXOM.
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K . 6)
O6BeMHBII pacxon PEHUPKYISLIMOHHOIO BO3NYXa COCTABUT

Vi = Vo — Vi = (4286 — 1000) w*/uac = 3286 M*/uac

K 1. B) 5
Yucao npubopoB BO3IYIIHOIO OTOILICHUS

A 157
n = folee e 15 =S npubopos ;

Anpuﬁupa 40 M ?

Kmor)
O = Vo - 6, (B — D)
I7I€ TEMIIEpPATypa CMECH BO3MYIIHBIX IOTOKOB! T

3286-20+1000 O e
By =| ——————[°C=15,3C v
M ( 4286 }

B, = 15,3°C £

O, = 4286 M’/yac 0,35 Bru/m® K (30 — 15,3) K .

Qe = 22,1 kBt ~ MowmHocTh oHoro npubopa: 4,4 KB

K o) Y

Pacxon HarseraeMoit TerUloi BOgbI Ha BCe NPHOOPHI IIDU Pa3HOCTH TeM-
nepatryp OT BXoja 0 BeIxoaa sonsl 1 = 20°C

M3

Y1 ¥

{ Nt |

Puc. 8.42. Perynuposka TeMIieparypsl ¢ 3aliHTOH OT 3aMep3aunsi s paboTsl
C HApyXHbBIM BO3IYyXOM:

Bl — gatuMK/MUHHMAILHEIA OTPaHHYHTEND TIPUTOYHOIO BO3AYXA, s

B2 — naTuuk TeMNeparyphl B ITOMEIIEHHHU,

F1 — mporuBoMOpo3HLIi TepMOCTaT,

M! — neHTPOOEKHBIA HACOC CUCTEMBI OTOTLIEHHS,
M2 - ABHUIaTe/ib € KllallaHHbIM Id30paclipeae/ICHUCM,
M3 — xnanaHHbIA ABMTATENE;

N1 — ynpagnsouee yeTpoHCcTBO;

Y1 — gianad CMCTEMBbl OTOIVIEHHH,
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22100 Br

Br 4

=————————— = 95() xr/uac = 950 n/4ac
1,L1I63—— 20K
kr K

Mpyww

8.4.2.2. Bozdyxooxaiadumenu

Bo3nylIHO-TEXHHYECKUE YCTAHOBKY I OXJTAXKIEHHS TTIOMeLIeHHH OTHOCST-
cs1 B OOJIBLIMHCTBE CIIy4aeB K cucremaM Gojiee YyeM ¢ OnHOU GYHKLHEN Bo3-
IVXOIOATOTOBKM, OO C 3THM NPOLECCOM YAacTO CB3aHO W yOAJleHHE BJlarH
M3 BO3AyXa.

B npuBELUIC KOHCTPYKTHBHOE HCNOJHEHWE OXJTAmUTEICH BO3MyXa Ta-
Koe K¢ KaK y BO3LYXOHarpepareled. X/1anareHT MpoTexaeT Mo cHabxeH-
HBIM pebpaMu TpybaM, oOyBaeMBIM [IOTOKOM BO3Ayxa. B KauecTBE oxax-
JAOTIEH cpelbl HAXOIIT MPUMeHEHHE — B 3aBHCHMOCTH OT TTOCTaBAEHHOM
33JayM — W BArHETAeMasi XOJOoJHAas BONA, W TakK Ha3biBaeMbli «pacTROp
STUJIEHTJIUKO» (BOAA CO CeuHalbHbIMK 100aBXaMH)} WK XKe pasIHYHbIE
(GpeoHbI.

HHTeHCHBHOE OXNAXACHHUE MOMENICHHMS, KAK NPaBHio, HeoOXOmMMo
JIETOM, HO B CMJIY TEX WJIM MHBIX TEXHOJIOrHYECKUX MPUUYHH MOXET MOTpe-
fomarbcs M B gpyroe Bpems roga. Oxjaxnaiollee obopynoBaHue TIpeia-
raetcsi Kak B BUAE OTOelIbHbIX YCTPOUCTE I ACLIeHTPalM30BaHHOK obpa-
OOTKM BO31YXa, TAK M B BHIE BCTaBHBIX OJIOKOB LHEHTPAIBHBIX CHCTEM
KOHAHLIMOHUPOBAHMS.

Bxoa Bopw  Buixog BOaH

g % - rwe { T zwu
! CTAT]
=g it «
EAN i -
. ’ Buxos Bo3ayxa3 Bxop 803/yxa
S -3 1 S -
t fos)
w, wa tla g
3
‘GI T it“ i 0, 3,
At =9, ~ D,

1 B L LI
Nosepxiocts A [ o } A ] Al s T,

a) 6)

Prc. 8.43. Oxnaxzaenve Bo3ayxa B IlepeKpecTHOM NOTOKE M M3MEHEHHE TeM-
NepaTyphbl HA HOBEPXHOCTH oxiaxaeHus [1]:

a oyarpaMma TemriepaTyphl oxnanm‘weﬁ MOBEPXHOCTHOTO THUIIA,

6 — CXEMa oxJianurend MOBEPXHOCTHOIO THIIA.
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XoTd oxnaxneHue Bo3ayxa B O0JIbIIMHCTBE ClyuaeB NpoTekaeT ¢ 00paso-
BaHHMEM KOHAEHCATa, T.6. KAK YXe Y{IOMHHAJIOCh BhUIE, COOTBETCTBYIOILHE
CHCTEMB JIOJDKHBI o6JalaTe Ccpasy HECKOMBKMMH (pYHRUUAMH 006paboTKku
BO3/1yXa, MBI KOPOTKO OCTAHOBUMCS 3lech AIMEHHO Ha JOCTHXeHHH >Ddek-
Ta OXJNIAXICHHS C TIOMOLIBIO X/1a[1arcHTa.

Ha puc. 8.43 npencrapieHpl OXIKICHHE BO3MYXa B [IEPEKPECTHOM [10TO-
Ke UM TeMileparypHas XapaKTepHCTHMKA NOBEPXHOCTH OXJIAKICHUSL.

Xradazenmot

XnajgareHTs! OT/IMYAIOTCA OT BCeX [IPOYHX BEMIECTB TeM, YTO OHM CIOCOGHEL
HMCTIAPATHCA NIPH MAIBIX JABICHUAX W OYCHDb HU3KHX TeMIlepaTypax.

C y4yeroM pasHbX TpeGOBaHHHA K TNPONECCY OXIAXKASHHS [IpeLmaraercs
MHOXECTBO CaMBIX Pa3lIMYBLIX XIanareHToB (cM. Tadn. §.11), XomomunsHelii
arenT R22 nonpobHo omucan B 1abn. 8.12.

«[TonroToBka» XJIafarcHTa OCYILECTBISEICH B XOMOIWILHOH MallHHe, KO-
Topas Bcerna paboTaeT B 3aMKHYTOM CHCTeMe LIMpKY/ALUU (puc. 8.44).

Tabumna 8.11, XnagareuTs! (BRIGOpOYHO) M KpHBble JapieHHs napa [13)

XnagareHTsl Xumu- Ycnognoe [pynna  Temne-  Kpuim-  Kpuru-
4eckas ofiogna- OMAcHO-  paTypa yeckasn vackoe
dopMyna  yexue cTi KUMEHWA, Temne-  Aasne-

‘c patypa, Hwe, 6ap,
‘C U3BLITON-

HOrO
AABNEHMA

Heopranwiecie BewlecTBa

ABYOKWCb Yrnepoaa co, R 744 1 -78,5 31,0 75,0
aMmuak NH, R717 2 -334 1324 1154
[BYOKUCb Cepbl S0, R 764 2 -10,0 1575 80,4
sona H,0 R 718 1 +100 374,2 225.4
Yrnesogopogbi

ITUNeH CH, R1150 3 -103,5 95 51,6
avan C,H, R 170 3 -88,6 32,2 50,0
nponas C,H, R 280 3 -42,6 96,8 43,4
u306yTaH CHy, R600a 3 -10,2 133,7 37,7
lFanotexHHble XnapareHTbl

TpdhTOPMOHOXNOPMETaH CF,Cl R 13 1 -81,5 28,8 394
GpomTpudTopMETaH CBrF, R13B1 1 -57.8 67,0 40,5
amdpTopMoHOXIoOpMEaTaH CHF,CI R 22 1 -40,8 96,0 50,3
neHTahTOPMOHOXNOPITaH C,F.Cl R 115 1 -38 80 33
aubropomuxnopmMeTaH CF,Cl, R 12 1 -30,0 1120 42,0
METUAXNOpKA, CH,CI R 40 2 -24,0 143,0 68,1
TeTpadTopaArxnoparTaH C,F.Cl, R114 1 +3,5 145,7 33,4
MOHOPTOPAUXNOPATAH CHFC, R21 1 +8,9 178,5 52,7
TPMXNOPMOHOMD TOPMETaH CFCl, R 11 1 +23,7 198,0 44,6
TPV TOPTPUXNOPITAH C,F.Cl, R113 1 +47,6 214,1 34,8

A3EOTPONHLIE CMECHU
49% R 22 +51% R 115 R 502 1 -45,6
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R744 R1
16 @

14
bap
12

rR717

L R12
XapakTepHCTHYECKHE KPHBBIC JaBIE R40
HH#A Napa y HeKOTOPhIX xIagdareuTon. P B ~77
6 / R764
v 4 /é 1R114
4 R21
2 g
4R
y ; 5 R113

0
-50 =25 0 20 40
Temnepartypa & °C

Tatmma 8.12. Tadnuua cpoitcTs BogaHoTo napa w1 R 22 [11]

3, C p, 6ap v, afRr v okx/xr B kOx/kr hT, ke/xrr, xOK/Kr
- 10 3,55 0,76 65,4 188,1 401,2 213,1
. 3,81 0,76 61,2 180,4 402,0 211,5
-6 4,08 0,76 57,2 182,8 402,7 209,9
-4 4,36 0,77 53,6 195,2 403,5 208,3
-2 4,66 0,77 50,3 1976 404,2 206,6
0 4,98 0,78 47,2 200,0 404,9 204,9
2 5,31 0,78 443 202,4 4056 203,2
4 5,66 0,78 417 204,8 408,3 201,5
6 6,02 0,79 39,2 207,2 407,0 199,7
8 6,40 0,79 36,9 208,7 407,6 198,0
10 6,80 0,80 3,47 212, 408,3 196,2
12 7,22 0,80 32,8 214,5 408,0 194,3
14 7,66 0,81 30,9 217,0 408,5 1925
16 8,11 0,81 29,2 219,4 410,1 190,6
18 8,59 0,82 27,6 221,9 4106 188,7
20 9,08 0,82 26,0 2243 411,2 186,8
25 10,41 0.84 22,7 230,56 4124 181,9
30 11,8 0,85 19,8 238,7 4135 176,8
35 13,50 0,87 17,3 2429 414,4 171,5
40 15,27 0,88 15,2 249,2 415,2 166,0
45 17,21 0,90 13,3 2556 4158 160,2
S0 19,33 0,92 11,8 262,0 416,1 154,1
55 21,64 0,95 10,3 268,6 416,2 147.6
60 24,15 0,97 9,0 275,4 416,0 140,6

b‘: TeMMeparypa; p — abCoIIOTHOe HaBleHHE; v’ — VICNbHHH 00neM XUIKOCTEH;
V" " yaensHBIA 06beM Mapa, A’ — JHTATLIMA KHAKOCTH; A” — DHTAILIHA [apa;
7~ Terurora mapoo6pasopaHus.



@8 Thaga 8. Cucmems npunyoumenston eeHmuARLLY

Oxaaxcoenue 6ozdyxa
€ NOMOULI0 KOMHDPECCUOHNON XOA00UALROU Mauiubl

Tpebyemslil oxnaxIal0nIHil 3¢hheKT J0CTUraeTCs 3IECh B CreHaIbHOM KOH-
CTPYKLIMOHHOM 3jieMeHTe — ucnaputeie. Temnora, Heobxonumas s Mcna-
peHUs, NP Tak Ha3blBaeMOM MPSIMOM OXTaXZeHUH Oepercs M3 BO3Nyxa.
B ciyyae ke XOM0OHIBHBIX YCTAHOBOK HETIPAMOTO NeHCTBUA I OXJIAXIE-
HUA BO3AyXa MCIIOJb3YeTcs TIPOMEXYTOUHas cpena (HanpuMep, XOJIOTHas
Bona). [Ipu 310M moc/enHAad TakKe [IUPKYIUPYET B 3aMKHYTOM LIMKJIIE, a ee
0DOpOTHOE OXNMaXIeHHe OMATh-TAKH BO3MOXHO C IIOMOIIBIO MCTTAPHTENS XO-
JIOAWIBHOW MaIlIMHBI.

Omeod menosoii MowHOCMU ¢ ROMOWDIY KoHOEHCAMOPA

OT1iuyuTeIbHON OCOOCHHOCTEIO TAKOTO CMocoba OXJaXAcHHA SBIACTCA
TO, YTO 3HECh MOCPEACTBOM KOHaeHcaropa OTBOAHTCH TellIo, KOIHICCTBO
KOTOPOTO MPEBEIIACT TeMNN0TY Mapoobpasosauus: Q. = @, + P. OtBoau-
MoOC B KOHACHCATOPE TCILIO COTJIACHO 3aKOHY COXpaHeHUs IHEePrUH TIpen-
cTaByisgeT cobol cyMMY TEIJIOTH Mapoobpa30BaHMs Y NMOJaBaeMOH Ha KOM-
npeccop TerioBoid MourHocTH! Ha puc. 8.44 1 8.45 oTobpaxeHsl criocobnl
NPAMOT0 M KOCBEHHOT'O OXJAXKIEHMUS BO3IYXA C IOMOILLBIO XOJOOHIIBHOH
MAIUWHBI.

PaciunpTenbHuIiA % P
Knanak QD_ Komnpeccop

3aMKHYTHIA KOHTYp XOno-
G L [MIbHOK MALUIKHB, B KOTO
POM LUMPKYAMDYET XNAfarenT

Bxop xnaparenta Buixop xnaparenta
B MCNApUTENb 13 WUCTapuTens
- Wcnaputens !

o

Prc. 8.44, XoMonunbHBIH UUKA HA NpHMepe KOMIIPECCHOHHOM XOMoMWILHOH
' MALLIHHBI, KOTI4 OXIAKIAEMbIA BO3MYX TIPOXONKT HEMOCPENCTBEHHO Hepe3 MC-
i TIApUTe/lb XOJOAWIBHOH MALUWHEL (clT0co® HelocpeaCTBEHHOro, Win Ips-
MOIo, OXJIAXKAEHMS),
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Bo BpeMsi TIpoLiecca OXMaxaeHHs BO3IYX BBIIC/SICT BOIY B BUIIC KOHAEH-
cara. [103TOMY B COOTBETCTBYIOLIMX CUCTEMAaX KOHIUITHOHHPOBaHUA BO3MIY-
xa [pedyCMOTPEHO cnelHaibHoe 0bopyoBaHHe LTS YIABIHBAHUA (COOpHH-
K4 KOHIEHCATa) M OTBo/a (CTeLnalbHble TPYOOTTPOBOAR!) KOHIeHCAIIMOHHOMH
gOJHl BO BHYTPEHHIOK KaHAIM3AIIMIO 30aHHA.

K cucTeMaM KOHAMIMOHMPOBAHHA BO3AYXa, OCHAILIEHHBIM KOMII-
pECCHOHHBIME XOMOIHIBHBIMU MAIIMHAMH, OTHOCATCS, HapuMep, OX-
MAXLAIOIMKE YCTAHOBKH arperaTHOTO THUIIA U YCTPOMCTBAa B HAMOILHOM
UCIIONTHEHHH.

Xnaparewt

Wcnaputens XM,
1~"4epes KOTOpbA LMPKYRAPYET Boja

Bxopn Bosgga Bwixoa 803Myxa

9LE 9LA < 9;5
TeHT
a) Xnapare
X0N0A0HOCK-
{—a— TENIb (BOAA
XonogHas Bona | g (Boa)
4 WE MAANAAANANANS T~ XN13JareHT
Xna.uareHTJ
Hcnaputens XM,
Bxop soapyxa Buxon Bo3nyxa Yepea KOTOPb UMPKYNUPYET BOAA

Se Sn< 9

/
TennooGMeHHuK-uenapuTens

+9
'u“_.x MCnapuTenio

Mew

6)

Puc. 8.45. Criocofbl OXTaxaeHHs BO3MYXa:

a — npaMoll crocob OXJIaXAeHUS BO3AYXA XONOJUILHOM MallMHOH (0x1axna-
EMBI{ BO3YX TIPOXOAUT MPAMO Hepe3 KClapHTeAb XOJOIWIbHOH MAlLUMHbL),
6 — KOCBEHHEBIH CMOCOG OXAAKAEHUA BO3IYXa (OXIaXIaeMbBIH BO3AYX Mpo-
XOIUT Yepe3 Tenno0OMeHHUK-0XIaUTElh, B CBOI0 OYePeah OXJIaxAaeMblH
BOLOH, KOTOpas LMDKYIUPYET U HOBOLHTCA IO HYXKHOIO COCTOSHHA B MC-
napdrene)
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8.4.3. Bosdywnwte hurompoi » ¥

3adauu eo3dymnnix purempos

B BO31yNIHO-TeXHM4YECKHX YCTAHOBKAX (DUABTPBHI MCIIOALIYIOTCA B HE-
NAX MTOCTHXEHHS ONpefeIcHHOW YHMCTOTHI BO3NyXa NOMeENeHUN H nis
3alIMTEL CAEAYIOUIMX 38 HUMH KOHCTPYKIMOHHBIX 0JOKOB caMOM CHC-
TeMbl KOHIWLHOHHMPOBAaHMs BO3ayxa. OHM HPH3BaHbI YAAISATH H3 BO3-
AyXa YacTHUEBL IIBIJIM caMbIX pasHBIX pa3mepos (puc. 8.46), a Taxxe
YCTPaHATE BO3MOXHO cozepXKanigecs TaM rpydo- H MeJIKonHucIepcHbie
MpUMECH, TIOTIONATE HEMMPUATHEIE 3allaXk W CBS3bIBATh MIPUCYTCTBYIO-
IHe B KaYeCcTBe KOMIIOHEHTOB BO3/YyXa OIpeneleHHbIe BpedHbie ra3o-
obpa3Hble BelllecTBa.

Knaccuipmkannsa takux (GHIbTPOB OCYLIECTBAACTCS HA OCHOBE IENIOTO
psna daktopor (puc. 8.47).

Pazauuarom, 8 wacmuocmu, caedyrouiiie 8udvt durompos:

* 10 OUIBTPYIONEMY MaTepHaly — BOJOKOHHbIE, MeTALTHYECKHe, U3
aKTHBHPOBAHHOIO VIS,

* no creneHu ocaxacHus (JVH EH 779) — bwuabTpel rpy00oil OYUCTKH
(G), dunerpel ToaKOM ouncTky (F);

* mo xnaccy dumprpamuy (AUH 24 185, u. 2) — EU (Eurovent) 1
(bunbrpu rpyboit ounctku, EU 2...4 (GUABTPHI TOHKOH OYUCTKH),
EU 5...9 (cynepdnnbrpsl cBepxToHKOH ounctku), EU 10...18 (buns-
TPHI AIST OCAXIEHHS MEeIKOAMCIICPCHBIX TIpUMeceil);

* 10 KOHCTPYKTWBHOMY KCIONHEHHIO — MEIIOYHBIE, PYXOHHBIE, 3MeK-
TPOHHBLIE.

Bonoxonuvie usvmput !

DUILTPEL 3TOTO BUIA H3TOTOBIEHB! U3 MATEPUANIOB, CTIOCODHBIX YIepXUBaTh
yacTHuBl [bUTH Toboro pasmepa. B kauectee dwmibrpyioulero marepuaia
31eCh MOTYT MCIIOIb30BAThCS BOJIOKHHMCTBIE MACChl, CTEKJIOBOJIOKHA WIH BO-
JIOKHA M3 HaTYpalbHBbIX IIPOAYKTOB.

B neHTpaM3oBaHHbIX CHCTEMAaX KOHAMIIMOHHPOBAHHSA BO3AYyXa Yallie BCETO
NIPEMCHAIOT MEIIOYHBIe (GUIbTPH, HOO OHH B HAMOOJBIIEH CTEMEHH TPH-
TONHBI IS YIAJCHKS M YASDXKAaHUA UM U3 BO3OyXa.

O06s13aTeNIBHO HAHO 00paIATh BHHMaH1e Ha CIeAyolMid hakT: YeM (pHIbTP
BHINIE TIO KJaccy (MMIbTpalMH, TeM ¢ OOMBLIMM COMPOTHBICHUEM BO3OYXA
npuaercad UMeTh Oeno. COOTBeTCTRYIONIME NOTEPH JARJICHUS 3aBHCAT, eCTe-
CTBEHHO, K OT PACX0/Id BO3AYXa: M3rOTOBMTEb 0OBIYHO YKa3EIBAET UX B (hop-
Me OMarpaMMbl.
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Conpomueiexue 6030yxa 6 8040KONHbIX PUABMPAX

[Ipu ZOCTHACHHH OIpeleNeHHOH MAaKCUMAalbHOM PasHOCTH JaBieHHH,
AP, e» YKA3BIBAEMOH NIPOU3BOAUTENEM, QUIBTPBL NOMIEXAT 3aMene. Jlis
oJyIeHHsS HHOPMAIIHIL © COCTOAHAH QUILTPA UcHoNb3yeTes nudde-
penunanbnblﬁ MaHOMETP.
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Memannuneckue Gurompot

MeTamM4eckhe GUIBTPBI [IPUMEHSIOT Yalle BCEro WIS YOaleHHs Maces DU
OYHCTKE BO3HYXA COOTBETCTBYIONIEH 3arpsasHEHHOCTH (HallpHUMep, KYXOHHBIE
naphl B OOJNBINHX KyXHsX) MX IpeumylIeCTBO COCTOHT B TOM, YTO OHM He
BOCIUTAMEHAEMBI M JIETKO YHCTHTCS, T € TPHU JOCTATOYHOM YXOIE MOTYT MC-
DOMB30BATLCH HEOMHOKPATHO

8.4.4. Cmecumenvnbie Kamepol

TMoTrpebHOCTL B MIPUMEHEHNN CMECHTENbHLIX OJOKOB B CHCTEMAX KOHAM-
LMOHHPOBAHUA BO3RYXa BOHHUKAET B TEX CAy4adX, Koraa paboTa rniianu-
pyeTcsl B peXHMME HapyXHOI'O BO3IYXa M UMPKYNHMpYlOLIero poapyxa Ta-
kKoil cnmocob ¢ ydyeToM 3KOHOMMH 3HEpPruu, HAyme¥ Ha Harpes,
[IPEATIOUTUTENEH 3HMOM, 4 C YYETOM IKOHOMWH IHEPIHU, UIYLICH Ha OX-
JaxneHue, — aerom [locTuraemasi Ipy 3TOM 3KOHOMHS BeChMa BHYIIH-
TeJIbHa, TOCKOIBKY PEUMPKYISIIMOHHBIN BO3/yX, 110 CYTH Jeja, YXe BIIOIHE
TOTOB K UCHOB30BAHUIO

Cmecumeasnoie Kamepsl

PerymupoBaHue OTAENIBHBIX OOBEMHBIX PACXONOB OCYILECTRISETCS C ITOMO-
IIBIO 3AC/AOHOK THUIA XANK3H, KOTOPHIEC IIPH HeoGXOAMMOCTH CHAbXKAOTCS
crenuanbHeM npuBogoM HM3sMeHeHHe OOBEMHBIX DPAacXOA0B MOXET NOTpe-
O0BaTeCs IS PETYJMPOBKHM TEMIIEpPATYPhl BO3MyXa ITOMEILEHWs!, sl TTOL-
TOHKHM OTHeJbHEIX KOMITOHEHTOB 001IeR MAacChHl BO3MyXa IIPH HAPYXHBIX TeM-
neparypax Huxe 0°C aub0 B CBA3M C HUCMOJB30BAHUEM 3AIIHTHI OT
3aMopaxuBanus (CM 3/iech TaKXKe crieiiHaibHoe U3faHHe «TeXHHKa pery-
JIMpOBaHUA» }

Boanyruseie 3ac/lOHKHM B CIIEHMHATEHOM MCIIOIHEHHH B BHIE TNOXAPHEIX
KIaNaHOB MOXKHO TIPHMEHATE TAKXKE B KAYECTBE YCTPOHCTB MPOTHBOIIOXAp-
HOH 3aimTe WX 3aa4a COCTOMT B TOM, YTOOHI B ClIydYae M0Xapa aBTOMATH-
YECKH NepeKphITh 1T0JaYy BO3AYXA B KAHAJLI

8.4.5. llymozaymumenu

mYMorﬂyLuuTenH B 3HAYHMTEJNBHOM CTEMeHH MPENSTCTBYIOT Meperavde
WYMOB, u3paBaeMbIX (BHYTPM H CHApYXH) BeHTHJSLHUOHHBIMH yCTa-
HOBKaMu

YpoBeHs BO3EHCTBYIOIMX HA YeT0BEKA 3BYKOBBIX BOJTH (BO3LYIIHOIO
lyMa) orpaHHyYeH COOTBETCTBYIOIIMMH TEXHHYECKHAMH HOPMAaMH U IIpel-
Mucanwsimu (IWUH 1946, v 2, VDI 2081, pernaMeHTamuu KacaTelLHO
0bopyroBanms paGouux MecT ¢ YKA3aHHEM JOMNYCTHMOIC YPOBHS LIyMa)
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Puc. 8.48. Mepb! 3saiyuTnl OT 1yMa B [TOMEIIEHHMAX TEXHMYECKOTO HasHa-
genus | 3].

Tpuwuns: wynos 6 cucmemax KOHOUUNOHUPOSAHUA 8030YXa

CaMmble CUJIbHbIE LIYMbI M304I0T, KOHEYHO, BEeHTUASATOPBL. 3BYKOBLIE
BOMHBI MOTYT 31€Ch IPOHWKATh HETIOCPEACTBEHHO B BOZAYIUHBIH KaHail ¢
nepenayeil konebanuwii HA coONpSDKEHHEBIE KOHCTPYKIMOHHBIE 2MEeMEHThI.
Bnpouem, IpHYMHON YpesMepHO CHIBHOIO LIyMa CTAHOBATCS [IOPOil H
CaMH BO3AYIUHBIE TEYEHHMSs], IPOXOMsLIME C MAKCHMANbHOH CKOPOCTLIO 110
CTHIIKOM Y3KHM KaHallaM, B YCTpOHCTBaX, HeGIaronpHusiTHBIX B FTHIPOAN-
HaMUYECKOM OTHOILEHMH, JTHOO0 Takxe B (PACOHHBIX BJICMEHTaX.

Ha puc. 8.48 riokazaHel peKOMEHIyEMBIE MEepbl 3ALIHTH OT UIyMa B HO-
MeleHHUIX TeXHWYECKOTO HazHayeHus.

CrusceHue yposHA wyma

CHuxeHusi MHTEHCUBHOCTH rnepeaayy 3ByKa MOXHO NOOUTECH B OC1iOB-
HOM IByMs criocobaMu:

* nyreM coOCcTBEHHOW aMOPTH3allMK Yepe3 CeTh KaHaloB, T.e, KOrId
MaTepraj KaHajla MoriomaeT MyM 3a cdeT cobeTBeHHbIX Koneba-
HUil; TOBOPOTH H OTBOALL NOOXOMSUICH (hOPMBI TAKXKE CITOCOOHDI
TOHU3UTh YPOBEHL 3BYKA, HATIPUMED 34 CUET €ro OTpaxeHus;
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[IyTeM MCKYCCTBEHHBLIX Mep luymornyweHus Onaronaps UCTIONb-
30BANUI0 COOTBETCTBYIOUIHX KOHCTPYKLIMOHHBIX 3JIeMEHTOB, Ha-
TPUMED CTIeLUATIbHEIX WIYMONIYIIHTENeH, a TakKe o6nr1oBOK 1715
KOpPTYCOB M KAHANOB M3 3BYKONOINOMAWILHX MATEPHUAIOB.

LTyMOImyIIHTE A MOXHO KIAcCH(ULMPORATL KAK IO HX HCHONMHEHHUIO,
TaK M M0 NPUHLMILY HeHCTBUSL.

Kraccugpuxayusa wymozayuiiimeneli no ux KoHCMPyKuun

MJacTHHYATHIE TTYLIHTEIN

TpyOYATLIE TIYILNTENH

Tenedonnse rayuTeny (puc. 8.49a) 1
KYJITHCHEIE ThylMTend (puc. 8.496).

Karaccugpuxayus no npunyuny delicmsun

a6copOLIMOHHEIE [ITYLINTEIN
OTpaXKaiomue TIYLIMTENH 1
MemOpanHblie abcopbephl.

a)

-

6) /
. "“"I; v

Puc. 8.49. a) AGcopOUMOHHBIE LIYMOIYLIMTENW ¢ rHOKOM MeTaLUTHYeCKOM
obnuiioBkoi (1) WM B BHUAC BeTasHoro 3neMcHTa (2) [12]; 6) KynucHsii my-

MOENyLUMTens [2]
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B NEKUMOHHOM 3ane neppoPUPOBAHHEI NMOTONOK  SXEKUMOHHOIO J0BOAYUKA

Puc. 8.50. Bosmoxuple criocobbi nopavd BO3AyXa B nomeiierms (5, 9.

Tpunyun deiicmeun abcopOuuUOHHbIX WYMOZAYIUUMEeAer.
Monmadic 8 npOMeNCYNOUHOM NEpexpuImul

K a6cop6LMOHHBIM LUYMOTTYIIMTENSIM OTHOCATCA Hanbolee 4acTo HC-
TIONb3YEMBIE KYJIHCHBIE MCTIONHEHHS B LEHTPATHAOBAHHBIX BO3IYILHLX
cucreMax M tenedoHHbBIe MIYIWWTENH s MOHTa)a B NpUCOeAHHHTElb-
HBIX KAHAAX HA YPOBHE MPOMEXYTOYHOIO TIEPEKPBITHN.

TIpuHuun nefcTBUS TAKHX YCTPORCTE OCHOBAH Ha TOM, YTO NOCTyNa-
01He BONBIIKME [IOTOKW BO3AYXA Pa3AeiaTCs B [IVIULHTENSX HA MeHb-
uIde MOTOKM, M, TAKMM O06pa3zoM, 3HAGUTENbHAs 4aCcTh 3BYKOBBIX BOJIH
«TIPOTAATEIBAETCS» OBNafaILMMH MOMOIAaKLIel crocoGHOCThI0 MaTe-
pHATAMH.
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8.4.6. Cnocobvt nodawu u ydarenus eo3oyxa

Bri6op criocofa, Kak MMEHHO BO3NyX OYET HalpaBIIATLCH B TIOMELICHHE H
BBIBOJIUTBCHA H3 HEro, 3aBUCUT OT KOHKPETHBIX YCIOBHH JAHHOTO HOMEHIE-
aud. I1pH IUIaHMPOBAHUK HU B KOEM CJIy4dae HeJIb3s YITYCKATh U3 BUIY HEKO-
TOphle BECbMa BaXHbe acnekThl. CieayeT, B YAacTHOCTH, 1M03a6OTHTLCA O
TOM, 4TOOBI B MOMEIIEHHH JOCTHTAIOCh XOPOLUEE CMEILIMBAHNE CBEXETO BO3-
IyXa C BO3MYXOM ITOMELICHMA, BO3MYX DACIPENCNAics NOCTATOYHO PaBHO-
MepHO u ofecrieunBanoch JBUXKEHHEC BO3AYLUHBIX MOTOKOB IO BO3MOXXHOCTH
6e3 ckBo3Hskor (puc. 8.50).

B xadecTBE IMPUMEPOB IIONAYM BO31YXa B IIOMENIEHHE PACCMOTPHM BEH-
THIISLHIO, OCYINECTBISEMYIO MO IPHHLMITY BbITECHEHHUS M II0 IPHHIIUILY
CMELIWBAHMA.

Benmuaauus no npunyuny ssimecnenus

B 310M CJTydae IPUTOYHBIA BO3MYX PABHOMEPHO IPOXOIUT Yepe3 CIICIHATb-
HEIe HeDOJIBLIME OTBEPCTHUS B TOBEPXHOCTX JIEMEHTOB 30aHHMsA (HarpuMep,
B MTOTOJIKE), NATEE CTOJb K& PABHOMEPHO MPOXOIHT Yepe3 BCe MOMELIEHHe 1
MOKMAZET €70 C IMPOTHBOIIONOXHON CTOPOHEHL.

Takoit criocod HaxoIKUT MpHMeHEeHHe TPEUMYLIECTBEHHO B TAK Ha3bIBae-
MOI TeXHHMKE YHCTOrO [IPOCTPAHCTBA

BEH"HL/’UHHU! no npuruuny pazﬂamenun uau cMewucarun

BeHTunsus, ocyuiecTsasieMas Mo NpUHIIMNY pa3baBaeHUs WUIH CMELlH-
BaHHUS, JOCTHIAET BBICOKOIO MHAYKIIMOHHOTO 2(eKTa, BOZHUKAIIETO
B pe3ynbTaTe TOrO, YTO BO3AYX IMOZAETCA BHOJIE TIOTOJIKA H BIUIOTHYIO K
HeMy, a moclie «mpuneranus» K crene (Koanpa-aggekr) mpoxomur de-
pes moMerieHue B BUIEe a3pogrHaMudecKoro Bana. biaronaps aroMy obec-
MeyMBaeTCca OTIHYHOE CMEIIMBAHME MPHTOYHOIO BO3IAYXa C BO3LYXOM
TIOMEHIEHUS .

To, kakuM criocoboM BO3yX TIOHAETCA B MOMenieHUe, B 3HAYHTEb-
HOH Mepe orpeienseT 0COOEHHOCTH MPOTEKAHHSA €rc Yepe3 NOoMelIeHHE,
CO31aBasi B KOHEYHOM CYETE XKellaeMOe KaueCTBO HTMOC(i)epr B 30HC IIpE-
ObBanms mrogeit. YeM BEILIe TPeOOBAHMA XK KOMGOPTHOCTH TOMEIICHHS,
TEM JIyuille qOKHO OBLITH CMELIMBAHME NMPHUTOYHOTO BO3YXAa C BO3NYXOM
HOMGH_[&HHH. BXD,{[HbIe H BBIXOJHBIE ITPOEMEBI IIPH 3TOM MOIYT OBITE OCHA-
IEHEl ycTpoHACTBAMM IS peryIHpoBanus o0beMa Bosnyxa {puc. 8.51).
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8.4.7. Pememxu dan 3auumot
om ammocepusix eozdeiicmeuil

Yacro nmpuxomurcss HabMO#ATh TOACOC OKPYXAIOIIETO BO3AYXA CO CTOPOHB! Ha-
PyXHOU cTeHbl 3nanma  [IpenycMoTpeHHadA 3alUUTHAS pemieTka (pac 8 52) nos-
3KHa MPEISITCTBOBATh MPOHUKHOBEHHIO BIATH WIM Jake MENKMX XWBOTHBIX B
BEHTWISLIAOHHYIO CHCTEMY, [103TOMY OHa BEITIONHAETCH OOBUHO TIO THITY JKAJIO-
37 (3acnoHOK) GO B BHJE TPOBOJIOYHOM ceTku BcachiBaronime orBepeTis —
BCE PABHO, HAXONATCSL JIM OHU B HAPYKHOM CTEHE WK B PAROHE KPBILLIH ,TOJDKHEL
OBITH OPUEHTHPOBAHE! B HATIDAREHHM BCTPA, BHIXOMHBIC XE OTBCPCTHA JTydile
ofbpaTuTh B cTOpOHY TIofcoca Betpa. Ecmi oba oTBepeTrs pacrionaraiores 6/misko
JIPYT K APYLY, CIEAYeT UCKIIOYUTE BEPOATHOCTD MX B3AUMHOIO BIIMAHUS

8.4.8. 3anopuvte npucnocobaenusn

BoaayiHeie KaHallbl, KaK MIPAaBHITO, 3aKPLIBAOTCA XAMO3HIHBIMH 3aCTOHKAMH
(puc. 8.53a), Mo ¢ MOMOMIBIY MOCTECAHVIX OCYILECTRISCTCS Dery/IMpOBaHKe
00BEMHBIX PACcXOMoOB BO3AyXa (cM 3mech Takxke 1. 8.4.4). OTHocsalHeca ciona
KanaHbl UMEIOT MEXaHM3MPOBAHHOE YIIpasieHHe H B clyyae HeOoOXOOUMOCTH
(npH HaMMYuK 0cobbix TpeOOBaHWIA B OTHOIIEHWH MOXAapHOH 0e30MacHOCTH)
MOTYT B35iTh HA ce0st U DYHKIMIO NMPOTHBOIIOXAPHLIX KianaHoB (puc 8.536).

8.4.9. Bosdywrwvie kanant

Hcnonp3yeMble KaHaisl MpeJHA3HAYeHb] IS TONAYH BO34yXa B IIOMELLEHHS
6o pis 3abopa ero U3 noMeineHHt B paMkax Bceil CHCTEMBI KOHJIMIIMO-
HHPOBAHUA BO3IyXa OHH 00pa3yloT BeChbMa CYIUECTBEHHBIN (HaKTOp CTOHMO-
CTH, YTO BBEI3HIBACT CaMO€ IPHCTAILHOE BHUMaHKE K BHIOODY MX pasMepoB
BosnyHble KaHaIbl MOTYT H3TOTABIMBATL H3 pasHBIX MAaTEPHAJIOB.

/)Kannauﬁuuﬁ KnanaH

3awmrHas pewerka 5

PbiyaXHBA MEXaHN3M

& Cepsopsuratens

Puc, 8.52, 3anpuTHAS PEIieTXa C KALOMMHEIM KIananoM, TOIcoc HapykHo-
TO Bo3myxa [9].
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Puc. 8.53. a) XamosuiiHbiil Kianan B KaYecTBe MEXAHW3MA MEPEKDbITHS BO3-
OYUHEIX NoTokoE, §) NpOTHBOTIOXApHBIE Kianausr [35].
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Ta6mma 8.13. Knacchr orHecroiikocT L [ BeHTHIALMOHHEBIX TPYGONpPOBO-
Jos ¥ K g 3anopHeix nprcmocobnenuii mo JMH 4102, 4, 6 [7]

Knacc L Knacc K JANUTensHOGTh OrHECTORKOCTH, CornacHo |BO? rpebyetca
MUHYT' LNA 303aHWA

= - - 00 2 NOAHBIX 3TAXEen

L 30 K 30 =30 3-5 nonHbix araxei

L. 80 K 80 260 >5 NOAHLIX ITAXEH

L 90 K 90 >80 ¢ NOBBILLEHHOR

L 120 - =120 NoXapoonacHOCThbio?

Mamepuaasi 041 6030yWIHBIX KAHA108

*  OLMHKOBAHHBIN CTATLHOM JICT C PAsHBIMH (DOPMaMH TTOMEPEIHOTO CCUeHMS,

ATIOMMHWN WM JTUCTOBas Meb JUIsl BO3ayXa ocoboro KavyecTsa,

* ¢ubpoLecMeHT, 6e3 cogepKaHUA achecTa, BO BCEM MHOrootpasuy pas-
MEPOB H (HOPM,

= ceTka pabMIla (TpOBONOYHOE TUTETEHHE HA THIICE),

* 1uiactMacca, HanpuMep [1BX, wig arpeccuBHOTO BO3IyXa,

rMOKME LLUIAHTM, HAXOMdLIMe LUMPOKOS MPUMEHEHUE, B YACTHOCTH,

Graromapsi HECIOXHOMY MOHTAXY, ¢ JuaMeTpoM fo 400 mm.

Crocob coemHeHUs BOSAYIITHBIX KAHAIOB BEIGHPAETCS ¢ yuieToM (hOpPMbI UX
TIONEPEYHOTO CEYEHUS, MAaTepHaa, paboYMX JaBNEHMA 1 Mep LIYMODTYIIEHHS.

B oTHOIUEHUM TEpMETUYHOCTU (TOITYCTUMBIX YTEUEK) MOTYT BBLIBUIATh-
cAl pa3Hble TpeboBaHKA. Bo3nylliHbie KaHANbl HMEIOT ONpeAelIeHHBIE KIacChl
FEpMETHYHOCTH, KOTOPBIE, B CBOIO QUYEPEAb, OIPENENAIOTCH B 3aBHCHUMOCTH
OT MCIBITATETRHEIX FaBjaeHui (Tabn. 8.14).

3aKJIeNKH U BUHTHI B KAYECTBE COEIMHUTENbHBIX 3IEMEHTOB, CCTECTBCH-
HO, He 0DecneYHBaloT TOH CTENEHH IUIOTHOCTH, KAKYID CIIOCOOHBI CO3AaTh
CBapKa Wi (haibioBKa.

Kak 4 apyrue pacipeneauTeabHbie TpyOONpOBOAbl BHYTPU 3HAHUA, BO3-
JYLIHBIE KAHAIBL AOJKHBL OBITE CHAOXECHBI TEIUIOM30IA0UENR BO U3bexaHue
MMOTEPD Tellla U 06pa3oBaHUs KOHAEeHcATa. B KauecTBe TEIUTOM30MSLHOHHBIX
MATEPHAIOB YACTO MCIIOIB3YIOTCS MaTbl M3 MUHEPAJLHON 1IepCTH.

Ta6auna 8.14. Knaccu repmeruunoctn o Hopmam VDI 2080

UenoiratensHoe  JonycTimas ytedka B A/c Ha T M2 NOBEPXHOCTH KaHana
npagneHue, MNa

1000 400 200
Knace 1 7.2 3,96 2,52
Knace Il 2,4 1,32 0,84
Knace Iil 0.8 0,44 0,28
Knace IV 0,27 0,15 0,093

! Unrie TpeGoBaHKMA B OTHOILIEHHMH TIPOTHBOIOKAPHEIX CTeH, KOPHAOPOB O6ILEro 10-
cryna M nepeBopoK pasHOTo pora.

2 B BBICOTHBIX JIOM4X, HHOIIA B 3AaHHIX OCODOro MCIIOTHEHHS M Ha3HAYeHUS.

3 LBO — CrpoureabHble NpaBiaa 3eMesb, [epManus.
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8.5. PereHepauus Tenna B cucTtemax
KOHAUUWOHUPOBaHUSA BO3AYXa

Konmpoaupyeman eenmuanuus Keapmupst

JeWicTBYIOLIMI 3aKOH 06 00513aTeTbHON S9KOHOMMM 3HEPTHH BHOBb U BHOBB
3aCTABMIACT 3aAYMBIBATECS O TOM, [[l¢ HMEHHO IPU IKCIUTYaTALlMd HHXEHEep-
Horo 00OPYIOBAHUS 3[NaHUS BO3MOXHBEI M TEeXHHMYECKH PEATU3YeMBl T€ WIH
MHEIE CIOCOOB! BBIMOIHEHUA 3a(PMKCHPOBAHHEIX B 3TOM 3aKOHE TpeOOBAHHWA.
M3BeCTHO MPH 3TOM, YTO JM06Gas OTOTIMTENLHASI CHCTEMA SBIBIETCH OTHUM M3
cAMBIX KPYITHBIX TIOTPEOUTENeH SHEPIHM B OTAIUIMBAEMOM 30aHMH. st CHU-
JKeHVsI IIOTEPh TEIUIA M3-3a TCIUTOMCPEHAYM YCpe3 HADYXKHBIE OIPAXHEHMS,
COMTACHO ITOCTAHOBICHUIO O TCIUIOBOM 3a1LUTe 3AAHMHU, YK€ JABHO MPAaKTUKY-
eTCH MOITAMHOE pasMelleHHe HeoOXOAMMEIX TeIUTOH30/SILHMOHHBIX MaTepra-
JIOB Ha COOTBETCTBYIOILMX 3EMEHTAX CTPOMTENABHBIX 00BheKTOB. YacTHuHOro
CHMXEHMS pacxola TeIuia, HeoOXOTUMOro JUIst ITOAOIPERA BEHTWISILIMOHHOTO
BO3IYXA, YIAETCA JOOMTHCA 33 CUET YCTAHOBKM BO3IyXOHEITPOHHIIAEMBIX OKOH
MO0 OKOH ¢ KOHTPOJIMPYEMBIM BO3TYXO00OMEHOM H HU3KHUMH KO3 bHLMEH-
TAMH TEIUIOMPOROIHOCTH k. Ha ciiyuait pacxoxa Teria B MOMEIEHHAX HU3KOH
3HEPrOEMKOCTH NOTpeOyeTCs KOHTpONHpyeMas (IIpUTOYHAS 1 BBITSEKHAS) BEH-
TSNS Takux 3paHuid. Kak BapuaHT 30eck NpemiaraeTcd KOHTPOIHpyeMasi
BEHTWIILMS KBAPTHPBI ¢ pereHepaneil tera. [Ipu 3ToM cUcTeMa KOHIMIIH-
OHUPOBaHHS Bo3ayxa obecreyrBaeT HeoOX0IUMBIH MPUTOK HAPYXHOTO H OT-
BOJl OTXOLAIIEro BO3AYXa TTpH OJHOBPEMEHHOM MCIONb30BAHWH TETLTOCONED-
KaHWA OTBOOMMOTO BO3IyXa ISl NIPSABAPUTENLHOTO MTONOTPEBA MPHTOYHOTO
BO3ayxa. PereHepaTophl TeIlIa MOI'YT JEMCTBOBATh M B JIETHEE BpeMs — YCJIOB-
HO B LIEMSAX OXIAXIECHHWS BO3TyXA IMOMEILCHMS.

%2 . i
Ynansemulid Bo3gyx +7°C

5 ] o

Yxoaawua so3ayx +22°C

HapyxHuii BO3ayx 0°C

Nputounwii Bo3ayx +15°C

17 ' bt

34eCk: HArpee HapYXHOro BO3AYXa

Puc. 8.54. IMpuHLHT pereHepallMy Ternia [7].
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Crenyer, oIHako, 3aMeTHTh, YTO IKOHOMHYHAH IKCIUIYATALMA BEHTHIS~
[IMOHHLIX YCTAHOBOK ¢ pereHepauMeil Temina Bo3MOXHA ML MPU YCAOBUY
IOCTATOYHO UIMTEALHON KX SKCIUIYATALAH.

I1pu 3TOM — B 3aBMCHMOCTH OT THITA CHCTEMEI pereHepaliiu — JOCTHTA-
0TCS CIIEAYIOILHE TIPEMMYIIIECTRA.

Hpeumymecmea pezenepauyuu menaia

* TIOHMDKEHHE PAacXofa SHEpPruM, WOYIIEH HA Harpes, W, CIACLOBATENb-
HO, COKPAIIEHHE 3aTPAT HA OTOIUICHHUE;

*  BO3MOXHOCTb BbIDOpa MeHepaTopa Tellla MUHUMAIbHOM MOIIHOCTH, a
MOBEPXHOCTEH Harpesa, TPYGOTIPOBOTHONH CETH — MEHBILIHMX Pa3MepoB,

*  BO3MOXHOCTL CHHUXKEHMS JIETOM KOJHYeCTBA 3HEPIHM, HAywelh Ha ox-
JIAXKIEHME, YTO TIO3BOJISIET MCIONB30BaTh OXMAXNAOIIUE YCTAHOBKH
MEHBIIEH MOIIHOCTH, YTO, B CBOIO OYEpENb, JaeT COKPAILEHHE CTO-
HMOCTH 3THX YCTAHOBOK H 3aTpaT Ha MX 3KCIUTyaTauuio,

*  3HAYMTE/IFHOE VAYULIEHHE KAYECTBA BO3AyXa TOMEIIEHHMS 3a CUET YBe-
JTMMEHWS HOPMEI CBEXETO BO3iyXxa Ha ue/ioBeKa B Jac.

Iloaesnan menrosan nepeun

B 3aBucHMOCTH OT BHIODAHHOM CHUCTEMBl PEr¢HEpaIMy TeIia, U3 OTXOIAIIe-
r0O BO3[YyXa MOXET IEpPeaBaThes M MCIIONB3IOBATHCSI KAK IBHOE (OLIyTUMOE),
TaK ¥ CKpBITOe (BnaxHoe) Terwto, Kakoe MpouegHTHOE colepXaHue SHepTHI
U3 OTXOIATIErO BO3MyXa MOXKET OBITh hakTHUECKH MEpegaHo, OMpeensercs
¢ moMolLbio k02thdHIHMeHTa BO3BPATHOTO TeIUIA U KO3(h@HIIHEHTa BO3BPAT-
HOH BJIACH.

Kpumepuu ouenxu cucmem pezenepauuu menaa

I OugHKH YCTAHOBOK PereHepanuy Terua MOXHO CIOMb30BaTh Ko3ddhH-
LIMEHT BO3BPATHOIO TEIUIa U KO3((HUIIMEHT BO3BPATHOR BJIaru:

[PAIHOCTE TEMTIEDE Ty) HAPYIKHONG BAgiyxa,
PA3HOCTH TEMIIEPATYD HA BXOJE

KoadxpuimeHT Bo3gpara tena @ =

b= 1922 - 1921
- 8. — 192 * €CJIH IIEPCIACTCHA TONMBKO SABHOC TCILIO;
11 1

q§=h7.1"h:1

h] hz > €C/IM MOXET MepeiaBaThCsa H ABHOC, M CKPHTOC TEILIO;
1~

. M3MEHCHHE RTATOCOIEKAHHS HAPYXHOIO BOXIYXa
KoadduieHT BO3BpaTHOR BIATH y = i
v PAsHOCTD Be/TMYHH BIATOCONEREAHHMS HA BXO/S
wzxzz —Xn )
Xy — Xy



8.5. Peeenepayus menaa é cucmemax KOHOUYUOHUPOSAHUS 6030yXa |@>

CoomHoWenue MaccoebixX NopoKos

3HAYUTEIEHOE BiMSHWE Ha TeIUIoNepenady OKa3biBAeT COOTHOIIEHWE Mac-
CORBIX MIOTOKOB m, /m_. (OTHOLUEHME MAacChl HAapyXHOIo BO3myXa K Macce
yEansfeMoro Bo3nyxa). Yem Gonbllie MACCOBLIN 1TOTOK YIATAEMOro BO3IYXa,
TeM GraronpusTHee OLEHKA KacaTelbHO pereHepauyy Tera (puc. 8.55).

1 2 3 1 2 3 1 2 3
100 1 i

8

Oronnexue
Oronnenue

8

B
o

3

4]
Jlom, 060pyIoBaHHLIA COMAcHo  [lom, 060pynoBankLM COTNAcHo oM C HU3KHMH
MPEAMMGCANMI0 N0 TeNJ03awWMTe  NPEANMCAHWI0 N0 TeNnosalnTe 3HEpro3aTpaTamm
3paHui or 1982 1 3panmis o1 1995 ¢

1 2 3

£, Pacxoa Tenna Ha oTONNEHWE, NOKpLITHE B %

100 4
100%

Oronnexue
Oronnexue

40 4

Tenna Ha oTonneHve, nokpuTe B %

n
(=]

0

E) Pacxop

oﬁownmmw cormacHo  [lowm, oﬁopmnnanmu COTMacHo JIOM © HUKHMK

Dow,
TPEAMMCHUIQ 1O TENNO3ALMTE  NPEANMCAHMIO MO TENN03aLMTE aKepro3aTpaTammn
3nanmid or 1982 r anaumit ot 1995 1. . +

Puc. 8.55. lNpoueHTHEIE NoKasaTesid BbipabOTKM TEIUIa IS OTOIUIEHHS 33 CYET
€ro pereHepauud: 1 — Ge3 perenepalMi Teruia; 2 — pereHepaums Terua
TIOMOWIBIO TerToOBMEHHNKE; 3 — pereHepauys Terla ¢ TOMOLLLIG TErI006-
MEHHMKA W TeIUIOBOI0 HACOCA:

a) OHOKBAPTUPHBLIH [10M;

6) kBapTHpa B GONBIIOM MHOTOKBAPTHPHOM AOME.
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B kagecTBe MpMMepa 37eCh MOXHO TIPHBECTH KOHTPOJIUPYEMYIO BEHTH-
JSILHI0 KBAPTHPHL B JOMax ¢ HM3KWMHM DHepTo3aTparaMM. Takasd BeHTUISAIIH-
OHHas CHCTEMA CIIocOOHA COKOHOMHTD CYHIECTBEHHYO YacTh TEIUIOROH 3Hep-
MM (TETINA, HeoDXOAUMOro id [10A0IPEeBa BEHTHISIHHOHHOIO BO3OYXa).

Tpebosanus k ycmpoiicmeam pezenepauitu meia

KakuMm tpeboBaduaM JOJCKHO OTBEYATh YCTPOMCTBO percHepaumu TeIlia,
3aBUCHT OT YCNTOBUH €€ SKCIUTyaTalli¥ M OCODEeHHOCTEH MOHTAXa.

Kaxk yxe yroMuHanocs, cyiiecTBeHHass IKOHOMHMSI JHEPIMH BCeraa oxXuaa-
€TCS TaM, THE MOXKHO PACCUMTHIBATE HA [UTHTENBHYIO SKCILTYATALIMIO YCTAHORKH.

Korcmpyxmuenbie UCnOAHeHUA YCmpolcme pezenepayuu menia

Cortacio VDI 2071, n. 1, npuBegeHHble Ha puc. 8.56 criocodbl pereHepa-
HWH TeTUTa W HCTIONHEHHS COOTBETCTBYIOINMX YCTAHOBOK MOTYT MMETh 3a-
METHEBIE pasTuIs.

Kate- HaasaHwe ycTpoWcTea KoHCTpYKTUBHAA Cxema yCTPOWCETBa  KoahdhuumeHT
ropusa (rae AU - HapyxHblih BO3ayX, BO3BparTa Tenna, @
AB - yxogawmia Bo3agyx)
| Pekynepartop nauv =65%
TENNOGOMEHHWK C 6ea snaroomeHa
NOBEPXHOCTLIO pasgena
—_—]
AU AB
o,
TennoobMeHHUK AU~FTYT} 40 70%
repekpecTHoro TMNa A= 6e3 BnaroobmMena
| “trg=
Tpybuatwiin 50 70%
TENNOOBMEHHUK Al i 3 6ea snaroobmeHa
fi§ —AB
1 PoTtaumoHHbIA 65 90%
TEeNNoOBMEHHNK HeBonbLwon
C aKKYMYNUpOBaHUEM Bnaroobmer
TUTPOCKONUYHON Macchl
Anbo Gea Hero
v TennoBOW Hacoc 50 70%
6e3 Bnarootmexa

Puc. 8.56. YerpolcrBa pereHepaliiy Terna B o63opHas mHbopmaums [7]
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Pecenepayusn menaa Ha npumepe
KOHMPOAUPYEMOU 8eHMUNAUUYU KB8APMUPbL

DKOHOMYS MAYIIEH Ha OTOIUICHME IHEPTHHU M, CIENOBATENBHO, CAMOIO TOII-
juBa ABIsieTcst B cepe coXpaHEHHS MPHPOIHBIX PECYPCOB U COKPAMICHUST
BBLIETEHHSA BPEAHBIX BEIUECTB OCHOBHBHIM H HAMBZXHEHUILMM TpeGOBaHUEM,
HallieAiMM CBOE OTPAXEHME B COOTBETCTBYIOLUEM IIPEANECaHUM 110 TEIUIO-
W3ONAIVH 3TAHWHK

Hapany ¢ yMeHbiuieHMeM L10Tepb TelUla [IpH Teronepenade (Teruorno-
Teph YEPe3 CTEHOBBIE XKOHCTPYKIIMM 37aHuii} HE NOCIeTHIO Pojb HIpaer
TAKXKe CHIKEHHE pacxoa Tervia B CBSI3H ¢ BEHTWIAIMEH (TelUla, TSPSEMOro
yepe3 LiBBI OKCHHbIX W IBCPHBIX POEMOB WM APYTME OTBEPCTHS B HApYX-
HOMH TIOBEPXHOCTH 3TaAHUH).

TloM¥MO JOCTUTAeMOM 3KOHOMMH SHEPIMM, CAeayeT VIIOMSHYTh W Psijl
APYTMX NPEUMYLIECTB pETeHePalMM Teria.

Tpeumywecmea npu ucnoab306aKHUN YCHIAHOBOK DE2EHEPAllU MENAQ

*  IOBBIIICHHME KayeCTBa BO3IyXa,

*  YMEHBLIEHUWE 3BYKOHU3JIYUCHUS MU

* HOHHXEHHE 3a1‘paT Ha OTOIUICHHE.

[1Ipu npoexTHpoBaHWH CUCTEM PEreHepaliu TEIUIA B XKUIOM 3TaHWM TIpen-
CTABJIACTCS UENeCOOOpa3HbIM MCTIOIb30BaTh TIPHHLMIT BLITSDKHOM BEHTHIIA-
uuu {p,

BAKHEIX [TOMEIUCHHH p)KJUTLxIX IIOM’EIHEHMH) :
Hodaua eo3dyxa ¢ keapmupsi

OTxomaruii BO3IYX OTBOAKICS YEPEe3 TAK Ha3hIBacMble BIAKHBIE ITOMEILE-
HUA — KyXHW, BaHHyl0, Tyaner (puc. 8.57). U3 Bcex apyrux NMOMeENICHUH
BOGIOYX MO MpUYHHE WMEIOLIETOCS paspekeHusl OTBOIHTCS Yepe3 COOTBET-
CTBYIOHIHE BBIIIYCKHEBIE OTBEPCTHs BOIM3Y MOTONKA. CBEXHit BO3yX OTIEb-
HO MOABOIMTCSL 4ePe3 XMUIhie KOMHATH (puc. 8.58).

Pacuem neobxodumbix oboemubix pacxodoe

Tpetyemuie obaemubie pacxodsl HAPYHCHO20 6030YXa Vie

Hnsa obecneyenuss 2(hpeKTUBHON BEHTWIALMH XHAOTO HOMeIUeHUA Tpedy-
€TCS BbINHCIIMTD HBOGXOL{HMME 0OBbEMHbIE Pacxoibl HAPYXKKHOI'O BO3IyXa. OHH
ABMAIOTCH OCHOBOM ISl OIPEAEICHHMS PasMEpPOB BEHTUISIIMOHHOH YCTaHOB-
Ku (cornacHo JMH 1956, 4. 6, pasMepsl BEHTUSIIMOHHEIX CHCTEM YCTAHAB-
JIMBAKOTCS B 3aBUCHMOCTH OT ILTAHUPYEMBIX 00bEMHEIX PACXONOB HAPYXKHOTO
Bo3ayxa (cM. Tabm. 8.15a)). UTo xe KacaeTcs MPUTOKA CBEXErO BO3AYXA, TO
31eck HeoOXoAMMO M03aBOTHTHCA O AOCTATOMHOM BO3IYX00OMEHE — 0CO-
OeHHO B Tak HA3BIBAEMBIX BAXHBIX TIOMELIEHMSIX.



@8 Tnasa 8. Cucmems! npuHyoumensHol 8eHmMuIAyuL

HapyxHbiii BO3[yX Yoansemui¥ (cOpocHo#) 803ayx

LleHTpancHas BEHTUASIMOHHAS Kanopugep

CUCTEMA C PEKYTIEPATUBHLIM < BTOpOro nofiorpesa
TENNO0BMEHHUKOM
BuiTsxHOM Soxa Npwrok
poaayx| nepenycka | cBexero so3fyxa
Tennorexeparop
a) -
11 ] | |
Chamssm CoBMelenras CTONOBas
W Xunas KoMHaTa
(opaya ceexero go3pyxa
B obbeme 60 mi/uac HDHI D o wgggggm
T 60 m*fnac
TXOAAWWMA
BO3AYX o # Bo3ayx 30 M*/yac
B0 M /ua
i - l :
( () L Jletckan komHara
s Onoparysd |
oo il 80! M3fyac
Togaya ceexero
TIPUTDYHOTD BO3NYXA |
I [ 60 M/ !]
L (== 5§

Hapyxrinit BO3gYX

Puc. 8.57. [1pumep nmopayu Bo3nyxa B KBapTHpst [121:

4 — LEHTpaibHas CHCTEMA MPUTOYHOM M BRITSDKHON BEHTHJIALIMM € pereHepa-
uHeH Tera ¥ BO3MOXHbBIM BTOPHYHBIM NOJIOIPEBOM,

6 — TrOpPH3OHTATEHLIH paspe3 MHOTOITAXHOTO HOMA € LEHTPAThHON cMcTeMO#
MPUTOYHOM M BHITSOKHOW BEHTHNSLMM M PETEHEPALMEH Temna uepes Teruioot-
MEHHHK.
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Bxop A9 NPUTONHOIO BO3AYXA
8 nony

BXOJ, N9 NPUTOMHOrO BO3AYXE 8 CTeHe  BXOJ A8 NPWTOYHOTO BO3[YXa B CTEHE

Buixop, 1 BLITSXHOTO (YX0AAwero) soaayxa Brixop fns yxogsiwiero Bo3fyxa
B NOTONKE[B CTEHE B CTéHe

Puc. 8.58. KoHCTPYKTHBHEE UCIIOJHEHUS YCTPONCTE IS [IPUTOYHOIO H Bhl-
TsDKHOrO Bosayxa [12].

Tabvna 8.15a. [ianupyemeie oObeMHBle PACXOABI HADYXKHOTO BO3IYXa Misl
obnelf ol MiowAany

Pasmep MnotHocTs Mnanupyensie 06LEMHEIE PACXOaE! HRDYXHOIO BO3ayXa

KBApTVPG! 3acengHus

NPV ECTECTBEHHO BEHTANALIWM  NPU NRDVHYQWTENRLHOR BEHTAISLMAK

<50 m? po 2 venosex B0 m/uac 60 m/uyac
5000 80mM?>  po 4uenosex 90 mMi/uac 120 mM¥/yac
>80 m? 10 6uenosex 120 m*/uac 180 a/uac

Tatbmaua 8.156. [Lnaumpyembie OBBEMHBLIE PACXOMbI HAPYXHOIO BO3NyXa M3
pacuera Ha KaKI0€e MOMELIEHHE B KBAPTHPE

——

Héauaqeume nomelienms  [nowans B m? V,, = V,, B M*fuac
Xunas KomHara 15,8 45

G"fbnnsas 9,5 27

Chanetin 15,2 43

Berckas 13,3 48

*abuxer 9,3 27

O6wan nnowans ¥ 63,1 ¥ 180 m/4ac

. obLuas noaaya Ceexero Bosayxa
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(/o

Obvemnbie pacxodst npumounoeo aosdyxa V,
Crexwuit BO3AVX IIOCTYIAET B XKIIYIO 30HY Uepes NOMeLIcHHS oOLIero I0Ib30-
BaHM#, CHADXKEHHEIE COOTBETCTBYIOIUMMM YCTPOMCTBAMHM i TOAa4Y4 Ha-
pPYKHOTO Bo3ayxa. [opsagok BeJIMUMH OITpefeaseTcs 31ech Ha oCHOBe 06beM-
HOIo pacxoja HApYXHOLO BO3AVXA:

VZU — V;AB

obur 11 3

$]

oae ¥y 6, — OOMME O6BEMHBIA PACXOI CBEXETO BO3MYXA

V,y — OOBLEMHBIA TIOTOK yXO/LIErc BO3TYXa.

To ecTb npuaeTcs paboTars IpUMepHO ¢ 10 %-HbIM U30BITOUHBIM 00be-
MOM OTXOSLIETO BO3IyXa.

Pacnpenenenue o6beMHBIX PAcXo[OB IIPUTOYHOTO BO3AYXA 10 OTHEThb-
HBIM KOMHATAM KBADTUPBl MOXKHO IIPOM3BOAMTL TOrOA B 3aBUCUMOCTH OT
KWIOH IUIOIAIM NOMEIIEHMS.

Ot6zemnble pacxodu yxodsuezo (epimaxcrozo) gozdyxa V,,
ObecneueHne 1OCTATOYHOIO BO3IYX000MEHA B MOMENIEHUAX KBAPTUPBI, HaK-
fonee cTpanalolHX OT 3arPA3HEHHOTO BO3AYX4, B 3HAYMTETEHON Mepe ompe-
JelisieTcs: 0ObeMHBIMU PACXOAAMU YXOAAINErO (BBITSKHOTO) BO3AyXa, Xapak-
TEPUCTUKM KOTOphIX MpuBeaeHel B JWH 18017 pis moMemneHuii 6e3 OKOH
(tabn, 1.16).

» Ilpumep pacuema 8.15

Krapmipy obuic#t mnomanpio 100 M? Tpebyeresi OCHACTUTE CHCTEMOi KOHTpO-
JHpYyeMO# BEeHTHISUHMH ¢ perelepaiided rerma. Ihnomany (M%) oTAETRHEBIX T0-
MEIEHNI KBapTUPhI B TOPU30HTAIHOM paspele IpHBeAcHE Ha pHc. 8.59 [21]

OOBeMHBINA PacxoOl HapyXXKHOTO Bo3myxa Gepercs u3 Tabamiel 8.15a.

Jnst oburedt xuroi momanyu B 100 M? ycTaHaBIMBAETCS PAcXol] HapyX-
HOro Bo3ayxa B pasMmepe 180 m3/uac,

INocne pacrpeReNeHig Mo OTACABHBIM MTOMEUTEHHSIM B COOTBETCTBHH C HX
IUIOWALBI0 NOTyyaeM — HM3 pacdeTa HA Obuylo XWiylo miomask 63,1 M2 —
JAHHBIE, MpHBEAeHHbIE B Ta0a. 8.16.

Tabmma 8.16, TlnannpyeMeie 00beMHEIE DACXONEI HAPYXHOTIO Bo3nyxa [4]

HasHaveHne nomeLeHus MnaHupyemMble 06beMHBIE PECXOAH HAPYKHOrO BO3ayxa

fpy NPOACAKMTENLHOCTH Mpwu moGoit 4IMTEABHOCTH
SKCTUTYaTALMK 212 YacoB B fieHb  3KCMAyaTaumn

KyxHsi (00biiHan BeHTUnAUMS) 40 m®/uac 40 m%/4ac
KyxHa (MHTEHCHBHas 20Q mé/yac ) - 200 wmi/uac
BEHTUAALMA) :

Huwa ¢ KyxOHHOR NauTon 40 m?/uac 60 m*/yac
Bannas (B Tom uncne ¢ WC) 40 m*/qac 60 m3/yac

Tyanet 20 m?/4ac 30 m¥/uac
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M F ]
T  —
Kunas komHara
Kabuuer 15,8 M2
93w Kyxa  H
2 !
Tyaner 96w 1
L 2p W [ Cronoeas
» I R 1 T E 1 9.5 M2
L —
Nletcxan Cnanbhs poautenei
13,3 M? BaHHas 15,2 wm?
[ 9,8 w?
. 2
= — i m—

Obuas xunas nnowans 100 k8 MeTpos

Puc. 8.59. INiowaay noMeineHunii KBAPTHPE B TOPH30HTATEHOM paspese.

OOBeMHBIC PACXOOH BHTSKHOINO BO3MYXA COTNAacHO Tabnwue §.16:

Kyxns 40 M’ /gac
Bannas 60 M’ /gac
Tyaner 30 w?/gac
pt 130 m3/uac

IMockonbKy 00BCMHBIE PACXOM BBITSDKHOIO BO3Ayxa nomkeH B 1,1 pasa
NpPEeBBIUATh 0OBEMHBIH PACXOX MPHTOYHOLO BO3AyXa (BBITSKHAS BEHTHIIA-
), T.e. 1,1 180 M*/qac = 198 m3/4ac = 200 M?/yac oTXOAMIEro BOZIYXa
AONAKHO OTBOAWMTHCS Yepe3 «BlaXHbie» MOMEIIeHus, OCTacTCd ewe pacmpe-
enuts 70 M /qac oTXOISILIEro BO3IyXA.

Kyxusi (40 + 50) M*/uac = 90 M*/gac
Bammas (60 + 20) M’/uac = 80 m*/aac

Tyaner = 30 m3/uac
Beero 2 200 »’/aac JOTKHO OTBOAMTECSH M3 BIAXKHBIX
noMeueHuii

B xauecTBe pereHepaTopa TeIa B CHCTEME KOHTPOIMPYEMOii BeHTIIISALIHH
KBAPTUPLI OOLIYHO MCTIONB3YIOTCS PEKYIepaTHRHEE MIACTUHYATHIE TeIUI006-
MCHHHKM Bwmecre ¢ BEeHTHIATOpPaMM, a HHOIZA M ¢ HarpeBaTelaMH

OHU 00pa3yl0T KOMIAKTHEIA y3¢], MMeHYEMBIH YacTo NeHTPATbLHOM yeTa-
HOBKOJj,
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Jonoanumeasnvte 31emenmbl npu pezenepaniiu menaa

B 3uMHee Bpems mpeacTaBiseTcs TeNeco00pasHbM, Hapsany ¢ COGCTBEHHO pe-
TCHCpaTopaMu TeIa, MOAKTIouaTh K XKaHany MPHTOUYHOIC BO3IYXAa AOMOMHM-~
TETLHBE BO3MyXOoHATpeBaTesb, W60 B MMPOTHBHOM ClTy4ae TMPH O4eHb HH3KHX
HAPYXHBIX TEMIICPATYPax 3aMCIISHHOIO TEIUIA MOXET OKa3aTeCsl CIIMILIKOM MAO.
Ha ponh Takoro roforpesaTe s MpeilaranTes b0 TerIo00MeHHHKU-HArpe-
BaTeM B KAHAJIE IPHTOMHOIO BO3AYXa, MO0 TeMNOBLIE HACOCH, KOHINEHCATOp
KOTOPBIX PA3MEIIIACTCS B KAHANE TIPUTOYHOTO BO3MYXA, a4 MCIAPUTEIL — B KaHa-
Jie OTXONAILETO Bo3ayxa (puc. 8.60).
Pexynepatvenui

TennoobMerHuK
®uabTp , TEPEXPECTHOIO THia Bentunatop

|
HapyxHbit BO3RYX H: :n YpanheMmuii 8038yx
s—; L

+

OmxopaLmit Bo3aYX

- MpUTOYHWI BO3AYX
a) {
Kopnyc  TennooBMeHHWK-HarpesaTenb BTOPOrO NOAOrpesa
PekynepaTveHLil
Tenioo%ueuuux KOM"PECCDD BeHTunaTOp
®unbtp . MEPEKPECTHOTO THNA [ HCHHB?TEHB
1 i
HapyxHuii T t T Ypanaemuli
803yx [E I G :[ BO3AYX
OTx0aaWKA o MpUTOUHLIMA
BO34YX ‘r BO3AYX
6) Kopnyc PacwmpuTensHuii  Kowpeucarop
KRranax
Prc. 8.60 [2] a) Perenepauia TeIUia ¢ IOMOLIBIO IEHTPATBHONH YCTAHOBKE H BO3-
IyXOHArpeBaTesI,

6) perenepals TeIUia ¢ TIOMOLIBIO LIEHTPATFHOM YCTAHOBKM 1 TEIUIOBOID HACoca
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MPOTUBOMOXAPHAS
SALLUNTA

B 3TOM pasjienie paccMaTpUBaIOTCs MPEUMYIICCTBCHHO CHCTEMBI H YCTAHOB-
KU, UCTIOJIB3YEMbIE JUIS BHITSDKHOH H 1IPUTOYHON BEHTWISILMH NIOMELEHWH B
KHUNBIX 30AHMSIX, B YACTHOCTH, B HE/AX HHTEHCUBHOTO NPOBETPHUBAHHS BaH-
HBIX KOMHAT, TYaJeTOB H KyXOHb B KBapTdpax. [Ipeanucanusi kKacareJbHO
MeEp TIOXapHOH 6e30MacHOCTH NPUMEHMTENBHO K NEHTPaIbHLIM BEHTHIIALIH-
OHHBIM CHCTEMaM CM. ©oJiee noapobHO B OTACTbBHOM H3NaHud «CHCTEMBI
KOHIHMITHOHHPOBAHUA BO3MYXa».

9.1. O6uiue cBegeHus KacaTenbHO HOPM
M cTaHpapToB

O6wne KaHamB! AJ5 OTBOJA OTXOASUICTO BO3AYXA MPOXOAAT Yepes MHO-
KECTBO 3Taxeil B 3MaHuH, MepeceKas NpeAyCMOTPEHHHIE [1POTHBOIIOXAD-
Hble OTcekH. B ciydae moxkapa JbiM ¥ OrOHb 110 HE3alllMIIeHHbIM KaHa-
J1aM MOTYT CTPEMHUTENBHO NIePEKMHYTLCA Ha Bce 3naHue. [ToaToMy B nensx
TIPOTUBOTIOKAPHOA NPODWIAKTHKM CUCTEeMbl KOHAMIIMOHWPOBAHMS BO3-
JyXa JOMKHBI OTBCYATH ONpeNCICHHBIM TPeOOBaAHUAM, MPEAYCMOTPEHHBIM
CTPOUTENLHEIMK MPABIIIAMH HCMEIKUX 3eMesb. [locmenHue 0TIuYaTes
OT HOPMATHBOB 3KCITEePHMEHTATBHOIC CTPOUTENLCTBA, pa3paboTanHuix He-
MELKUM MHCTHTYTOM CTPOHMTENbHBIX MpaBmi [23]. CrpouTenbssle NpaBu-
na semnu CaxcoHust ot 17 urona 1992 r. couepxar, KpoMe Mpouero, B
pasfiene 6 (MuxeHepHoe 060pyiOBaHHeE 3MaHHIA ¥ TONOYHBIE YCTPOICTBA)
§ 38 «TpyGonpoBOIE, BO3AYXOBOIbI, KAHANM3ALMOHHBIC KOJOUBI, TEX-
HUYECKHe WIAXTRI», THE CKa3aHOo:

(1) Yepes GpannMay3psi, NTPOTUROMIOKAPHBIE CTEHE], OTPAXKISHUS TecT-
HUYHBIX KJIETOK, a TAKXKe NEPErOPOJKH U MOTOJNKH, KOTOPbIC LOMKHEI oba-
A4TH COOTBETCTBYIOLIC OrHECTOMKOCTLIO, IIPOBOIUTE TPYOOMPOROIL MOX-
HO ymuwe Mpyd yclmOBUM YOAHOTO OTCYTCTBHS OMACHOCTH MEPEHOCA OrHs U

' Navssamtit pasnen CHYXKHT JIMLUB B KAYECTBE HH(DOPMATHBHOTO COOBLIEHHA 1T NOTYYEHUS
CBenenmit 06 ypose TpeGOBAHMUM, NPEIHARTAEMBIX K CUCTEMaM seHTuisLmy B Poceniic-
Kol Degeparun cymieersyior ¥ aeHcrsyior Tpebopatust CHull w HINB, koropeimu py-
KOBOJCTBYIOTCA TIDH paspaboTKe W IKCIUTyaTallM¥ CHCTEM BeHTWNALMWU — [lpum ped
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AbIMa MO0 NPUHATHS CICLUATBHBIX MEP 110 HCKTIOYSHHIO OMACHOCTH TAKO-~
Io polia; JaHHOE TpeOoBaHue He PACTIPOCTPAHSICTCS HA TIOTONKKE BHYTDH ca-
MHX KBapTHD.
(2) BeuTHIAUMOHHBIE YCTAHOBKH, OTHECTOHKHME U 0e30MacHbe B 3KCII-
JIyaTallii, HA B KOCM CJIyJac He MOTYT MIPensarcTROBaTh OeaynpeyHoMy dyH-
KIMOHUPOBAHHKIO GTOMMTEIBHLIX NPUOOPOE.
(3) BeHTWUIAUMOHHBIE YCTAHOBKHM, PABHO KAaK W UCHONB3yeMBIE MPH KX
CO3MAHHH OOUIIOBOYHLBIC H H30JSLMOHHEIE MaTepUanbl, TOJUKHBI COCTOATH
13 HETOPIOYMX MATSPHMANOB, HCKIIOYCHHUST TOMYCKAOTCH B C/Iy4Yae, KOTIA Cy-
IECTRYIOIWAA NPOTHRGMOXApHaA 3allfirTa He BHI3bIBAET HHU MaTedlINX co-
MHeHHH B ¢e adppexTHrHOCTH, BeHTHISIITHOHHBIE YCTAHORKH ([1IOMHMO Tex,
YTO MOHTHPYIOTCH B 3MaHMsX HeOOMbIOA BRICOTEI) Mexny OpannMayspamu
AOMKHBI ObITH BHIITOMHEHEl ¢ TAKHM PACYCTOM, YTOOBI OFOHb ¥ IBIM HC MOT-
JIH MepeKHHYThCH HA JISCTHUYHBIE KIIETKW, Ha APYTHE 3TAXH WM IPOTHBO-
TIOXAPHEIE OTCCKH.
(4) KoHcTpykius BeHTUIAMIMOHHONK YCTAHOBKM HE MOXET AOMYCKATh
MPOHMKHOBEHWSA 3aMIaX0B, MUK Y 1llyMa B APYTHE TTOMEIIEHHs.
(5) Henb3sd MOHTHPOBATH BEHTHWISIIHOHHBIC YCTAHOBKH B IBIMOBBIX TPY-
6ax; BO3MOXHO JHIb 0B1ee NCTIONB30BAHKWE BO3NYXOBOMOB 1 LIEJICH BeH-
TUJISILMK M OTROAA Ta3000pPa3HEIX OTXOJ0B rasoBEIX TOToK. OTXoAAIIMA BO3-
IyX MOIICKHT yrajeHHuio B armochepy. Kareropuueck He peKoMeHIyeTcs
YCTAHABIMBATL B BO3IYX0BOAAX 11pUOOPE! M YCTPOMCTBA, HE OTHOCALLMeCA K
BEHTHISILIMOHHOA CHCTEMCE.
(6) BeHTHNALIMOHHEIE IIAXTHI, BEUTOXEHHBIE H3 CTPOMTEIBHOTO KUpIHia
wiy (hacoHHBIX BIOKOB VIS ABIMOXOMOR, JOTKHLI OTBEYaTh TpeGoBaHHAM B
OTHOUIEHUY ABIMOBBIX TPYO ¥ MMETb COOTBETCTBYIONIYIO MAPKHUPOBKY.
(7) CucTeMbl KOHIMIMOHUPOBAHUA BO3[yXa ¥ BO3OYLIHOIO OTOIUIEHUSA
LeIecoofpa3Ho NORMANA0T M0 MOJOXCHUS MYHKTOB co 2 1o 6,
(8) Mna KaHanu3aHOHHEBIX KOJOAUEE 1 TEXHUUECKMX DTAKCH ICHCTBYIOT
MyHKTHL 3 U 4,
(9) Ilynktel 3, 4, 7 4 8 HC PACNPOCTPAHSIOTCA HA BEeHTHISILIMOHHBIC
YCTAHOBKHM AJIsT XHIIBIX 3MaHHN ¢ UMCIOM KBapTHp He Donee AByX, PABHO KAK
M Ha WHIMBHIYATHHEIE BCHTHIATOPBL B Ipeaeiax 0oHOM KBapTHpEL [24].
Bosee noapobHas urndopManus KacatesbHO NPOTUBONOXAPHOHN 3a1uThl
BEHTHJIILMOHHbBIX YCTAHOBOK W 1Ip0OYero o00pYHOBAHMS KWIBIX JOMOB CO-
OCPXUTCA B CAEOYIOUIMX HOPMaTUBAXx:
+  AIMMHMCTpaTHBHbBIE IPeAMMHCAHUS KAK AOTIONHEHHUE K CTPOUTEbHBIM
NpaBIaM 3eMelb;

* Hopmsr JWUH 4102
— 9acTk 4: OTHECTOMKOCTE CTPOHTEIBHEIX MATepHAJIOB, KIacCu(PHKALMs,
— yacTh 6: OTHECTOHKOCTE CTPOMTELHEIX MATEPHAIOB, BO3IYXOBOILL;

+ JHWH 18 232: Mepbl TIPOTHBOMOXAPHOM 3a1UThL IpY CTPOHTEILCTBES
MPOMBILITCHHBIX TPEATIPUATHIA,

+ JHMH 18 232: YcragoBKM IS OTBOJA TEIUIA M JABIMOBBLIX Ia30B;
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- ARGEBAU — HopMaTUBBI 3KCIIEpUMEHTAIBHOIC CTPOUTEILCTBA: 1 -
PEKTUBBI OPraHOB CTPOUTENBHOTO HAl30pa KacaTelIHO Mep MPOTHBO-
[MOXApHOI 6e301IaCHOCTH AMEKTPUUECKUX CETEH,

« VDI (Cowo3 HeMenxux HipkenepoB) 2088 BeHtvnsiimonHbie ycTa-
HOBKH JUTsI JKMJIBIX MIOMEILEHHH;

- VDI 3803: CucTeMbl KOHIMIIMOHHPORAHUSA BO3TYXA, CTPOUTEILHEIE H
TEXHUYECKHUE TPEOOBAHKI,

9.2. CrpouTtenbHble matepuansi [23]

Bo3ayxoBoabl, a Takxke OOMMIIOBOYHBIC U H3OJSILMOHHBIE MATepUANBl s
HHMX JOMKHBI COCTOATE M3 HEBOCIUIAMEHSAIOUIMXCSA CTPOMTEIBHEIX MATCpHA-
s0B {xmacca A). TpyaHoBocIiaMeHsioluMeca Matepuansl (xrace B 1) nomny-
CTUMBI UCKITIOYMTENBHO B [Ipeeiax MPOTHBOIIOXAPHOro oTceKa. B oTHoue-
HUM NpHMEHEeHUs CTPOUTENbHBIX MaTepuanoB kiacca B | He momxkHO
CYLICCTBOBATL HHKAKHX COMHEHUH.

Obaacmb ucnoab308aHUR CIMPOUMEAbHbIX Mamepuaioes Kaacca B 1

* A TpyOOIPOBONOB, He MPOXOAANIHX CKBO3b MOTONKH U CTEHHI, Ans
KOTOpBIX MpeIyCMOTPEHO, KaK MHHEMYM, OTHE3afepXuBaomiee (mo-
JYOTHECTOHKOE) HCHOMHEHHE,

* Ui TPyGONpOBOIOB C MONTBEPXKACHHONW MCIbITAHUSIMU NIMTETbHON
OTHECTOMKOCTbIO He MeHee 30 MMHYT,

* i TpyOOIIPOBONOB € 3aTTOPHEIMYA NPHCIIOCOONEHHMAME B 001aCTH TIPO-
XOIOB Hepe3 MOTOJKU H CTeHBI, Ul KOTOPBIX MipealUcaHa, Kak MHHH-
MYM, OTHE34IepKHUBAIONIAA KOHCTPYKITHA, JaHHBIE 3arIOPHbIE MEXaHU3-
Mbl JO/TKHBI OBITh CHAOXKeHEB! 3HAKOM MCITHTaHus He Hike K 30.

He donycxaemca npumenenue cmpoumensHolx Mamepuatos kracca B 1:

*  Ha JeCTHWJYHBIX KJIETKaX s MPOXOATHIMX 31eCh JIGCTHUIL W BO3TYXO-
BOIOR, MONAKLIMX BO3MYX TeMIepaTypoi Boinie 85°C,

* B KOpPUWIOpax ¥ Mepexonax, CIyXalmuX B KAYecTBe CHAacaTeNbHbIX (T0-
XKAPHBIX) ITyTel, 4 TAKXKe Ha MOABECHBIX [TOTONKAX, CMOHTHPOBAHHBIX
B TOM YHCIIe s 3ALUUThL HECYILMX 3TEMEHTOR OT MoXapa {3a HCKITIO-
YeHueM TPYOOTIPOBOIOR, CHAGKEHHBIX, KAK MUHUMYM, 3HAKOM F 30).

9.3. BoagyxoBsoabi [23]

Cornacho CTpOMTEIbHEIM TIPAaBHIAM HEMEITKWX 3eMejlb BeHTH/ISIMOHHbIS
YCTaHOBKM B 3paHMsX ¢ GONiee yeM AByMs TNOMHBIME 3TAXAMH, TIPOXOAAILAE
MEXy NpoTHBOMOXAPHLIMH CTEHAMH, NOJDKHBL OLITh CKOHCTPYMPOBAHBI C
TAKUM pacueToM, YTOOLI NOJHOCTHIO MCKIIOYAFACH BEPOATHOCTH IEpPEeHOCA
TI0 HUM OTHA M pIMa. XaPAKTEPUCTHKY OTHECTOMKOCTH BO3AYXOBOIOB IIpe/l-
CTaBneHw B TaG. 8.13.

8 3akas Ne 1566
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Daxnan BeHTUNALMOHHAR CHCTEME
Gyner MOHTMPOBATLCA B OAHOM 3AaHWM

HeT I ¢ Gonee wem natbio nonkemm araxamu? | | B2
Danwran
BEHTUNSLMORKAS CHCTEMA
Her Gyaer MOHTUPORATLES fa
B BHIGOTHOM fAome?
3panine 3panme € YMCnom 3nanme ¢ Gonee vem
C YUCHOM NONHBIX MOANL (HOPMANLHBIX) BOCEMbIO FIONHBIMU
(HOpManBHLIX) araxeii 01 6 fio B aTaxaMi
3raxen 01 3o § {maxe. 22 w) (RHCOTHHE 10M3)
AnemenTsl Anementsl nemenTh
BERTUNAUMOHHOMA BEHTHUASLWOHHOMH BEHTHAALHOHHOI
CHCTEMBI CHUCTEMBI CHCTEMBI
C PA3MEUEHMEM Ha: C Pa3velleHnem Ha: C pasMeleHHeM Ha:

vax || Vipotm- Cremax DiomKax
KOpwopa| | Bono- Kopuaopa 1
MoTosKax W WaPHLIX w NPoTMBO-
CTEHAX noxap-
c (Gpanp- [ HbX
wm F0 | | mayapax) i F30 creHax

Nywrens- | | frvrene- | { Ooarens- | | psrese- | | Dowment- | | Oovrens- | | Dvnene-
HOCTe_ || HOCTe || HOCTB HOCTb,
lorHecToi- | {orHecToik- | |orkecToii-|  [orHecTol-| [orvecToi- | |orkectoit-| | orHecTol-
KOCTH KOCTY KOCTH KOCTH KOCTH
30 MiteyT { | 30 MiriyT | {90 Mty | | 60 Mutryr [ | 30 Myt | (90 syt | [ 30 MumyT

Puc. 9.1. OrHecTolkocTh KOHCTPYKUHOHHRBIX FEMEHTOB BEHTHIAIHOHHBLX
cucrem [22).



9.4. [Tpomueonoxcaphan 3auiuma 6eHMUNAYUOHEbX YCMAHOE0K

[anyan REHTUASUKORHER CHCTEMA
GyHeT MOHTMPOBATLER B 3AaHNH C Ha
Goree 4eM IBYMA NONHLMM FTaxamu?

Wenonw3oears s | TMpoTusonoxaphsie
BORAYXOBOADS HEBOCTIAME- ¥aHans BbINOMHAKTCA B
HAIOLMECA MATEDMAND! BUOE OCHOBHON W
KIBCCa A, YCTAHDBNGHHOMD Her [™| Gokosoi waxisl (nocne- fa
IS CTPOMTENBHBIX [HAA UMEET INMHY
marepuanos no JyMH 4102 He meHee 2,20 m)?
MOHTHPYIOTCS T MEXIY
NPOTHBONOXAPHBIMM
OTCEKAMKU
Her TIPOTHBONOXAPHHE KNAraHs fa
{MexpyaTaxyoe
nepexpuiTue}?
Tpebyercs pu otBODE i
06nMLoBKa X Esapmpg'u MporusonoxapHsie
BO3/YXOBOJO0B; T{H npoTHeonoXapHui |  |KBNEHE He TpebyioTcs
OTBOJE K KBapTMpaMm knanay (TONBKO. LEHTRAABHER
MNPOTHRONOXApHbH BMOHTHPOBATH B BEHTUALIMORHBIE
{KAanaH BMOKTHPOBATL CTeHKY kaHana yeTarogKH)
8 0Bnmosky
Npenyemorpena MpeaycmoTpera TMpegycMoTpera
| BO3MOXMOCTL BOIMOXHOCTD BOSMOXHOCTh
NPOBEACHUS MNBHOBLIX]  |NPOBEAEHMA NNAHOBLX| | NPOBENEHWA NIBHOBLIX|
OCMOTOR NpoTveono-|  |OCMOTPOB MPOTMRONO-| | OCMOTPOB NPOTMBONG-
| Xaphbix knanatios XapHbIX KIANaHoB XAPHBIX KIBNaHoB
—

'ObrwiLioeka He 06najjalolwx OrHECTORKOCTHIO BO3AYXOBOAOB, NOXAPHHE KpaHk W CTEHKH npo-
THBONOXapHLHX KaHanoB NOMAXHE BLINONHATLCH ¢ obecneyeduem HeoOXORVMOI OTHEGTOMKOCT
N0 AaHHLIM Tabn. B.13.

fpumep

- Yka3anHan oruecroikocts cocraenser 30 MuHyT: BSK —K30; obnmuoBKa Mnu, COOTBETCTREH-
HO, NpoTHBONOXAPHHI KaHAN: BOADKHUCTO-CUMKATHAR NANTA 25 MM

* OfHecTolikocTs cocraenset 90 munyT: BSK — K 90; obnuuoska nnu, COOTBETCTBENHD, NPOTH-
| BOTIOXAPHLI kawan: BONOKHUCTO-CUMMKaTHan nnuia 40 MM

BSK — nporvsonoxaprbin knanar

mﬁﬂm N0 NDWMEHEHHIO: CXeMa NPUBEAEHA HE NOMHOCTHIO, NPH MOHTAXE BOAYXOBO0B 0DA3ATEINLHO
{ PHYMATE BO BHUMAHME pernamMEHTALMN OpraHpB CTPOMTENBHOND HafIa0pa KaCcaTensHo Tpebosanmii B oT-
"m“’ﬂw-nmwmonexapmﬁ BE30NACHOCTY, 8 TAKKE YTBEPK/IEHHBIE B STUX [OKYMEHTAX MCKIIOYEHUA!

L.

Puc. 9.2, KoOHCTpYyKIUHOHHEIE 9MCMENTE BeHTIWIALIMOHHEIX CUCTEM [22].
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Hcnbrranus 3anopHoii apMaTypsl Ha moXapHyto Gesomnacuocts (K 30,
K 60, K90) nposonsitcsi MHCTUTYTOM CTPOHTENBHOM TeXHMKM, KOTOpPBIH B
KayecTBe JOKA3ATE/ILCTBA IPUTOIHOCTH NPUCBANBAECT COOTBETCTBYIOUIHM T1PU-
crocoOeHMAM CrieHaIbLHLIN 3HAK.

HexoTopble 0COGEHHOCTH MMEIOT MECTO B OTHOLUEHHWM BO3MYXOBOJOB,
IIOABEPKEHHBIX MOBLILLICHHON ONACHOCTH BO3TOpPaHMs, B3PbiBA WM 3arPsis-
HeHust. TIpuMepoM MoryT CIyXMTb TpYOOMNpPOBOAbLI IS OTBONA OTXOZAINErQ
BO3/yXa, MAYIIME OT BBITSLKHBIX KOMITAKOB HAJ KYXOHHBIMHU TUIUTAMU. Takue
TPYOOTIPOBOIBI HENb3S COEAUHSATH APYT € APYFOM JHOO ¢ ApYIrMMHM TpybaMu
Oe3 Hawexalleil 3amopHo apMaTyphlL.

IMpoeMst Ang NpoxTagKK TPYO Yepe3 MOTONKY U CTeHBI, KOTOPBIE JOTTK-
HBbI 001a8aTh HOCTATOYHOM OTHECTOWKOCTBLIO HIIM XOTA OB CII0COOHOCTHIO
3a0epKUBaTh OrOHb, HEOOXONHMO TLTOTHO 3aXphiBaTh HEBOCILIAMEHSIONIH-
MHUCH MKHEp&.ﬂbeIMH CTPOMTEIbHBIMKA MaTEpHaJIaMYI.

9.4. MpoTuBONOXapHaAa 3awWmTa
AN BEHTUNSLMOHHbIX CUCTEM
XWUnbiX NoMeweHun [23]

Puc. 9.1. u 9.2 naror nmonHkI 0630p MEp MoXapHOH 6e30MacHOCTH, KOTOPhIE
00513aTe/TbHO AOMKHDBI IPHHHEMATECA MPH MOHTZKE BO3/IyXOBOJIOB.
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TEXHNHECKOE

OBCNYXMBAHUE
: N COOEPXAHUE

B NCINPABHOCTU

Jlitst pocTieKeHHs1 Oe3yrnpedHoil paboThl CHCTEM B TEYEHHE [UTHTEILHOTO Bpe-
MeHU HEOOXOAUMO PerV/SPHC NPOBOIWTL UX TEXHUYEeCKOe OOCHYXKHUBAHME K
KOHTPOJIb CHJIRMM CIELHATHCTOR.

BeHTUIISIIMOHHEBIE CHCTEMBL B XMWILKX 3MaHUIX ¢ Dojiee yeM ABYMS IIOJI-
HBIMH 3TAXaMH HYXHAAI0TCA B €XEroIHOM TIHATENbHOM OCMOTPE € MPHHITH-
€M COOTBETCTBYIOIUHX MEp COITacHO AedcTByolKM [IpaBunaM TeXHHUYECKO-
ro obCRyXHMBaHUS M KOHTpOJs YycTaHOBOK [25]. B cMbiciae maHuoro
TIPSATIMCAHUS K «YCTaHOBKAM» OTHOCATCA BEHTWISAIMOHHBIE CHCTEMBL C BCa-
CRIBAIOUIMMH U TIPUTOYHBIMH OTBEPCTHSIMH, @ TAKXKE BO3MYXOBOB M BBITIK-
Hble LIAXTEl, MperHa3Ha4YeHHble JU00 IS TOAa4YM W OTBOAA BO3AYXa IpH
9KCIUIyaTaliMy OTONMTEIBHOIO O0OPYIOBAHMSA, THOO WIS BEHTWLIIKM 10-
MELEHUH C YUETOM oIpefeleHHbBIX CAHHUTAPHBIX HOPM.

Cmomposoie omeepcmus

IIpu IpoeKTHPOBAHUE ¥ MOHTAXE YCTAHOBOK TAKOIO POAA HE CHeAVET 3a0bi-
BaTb 00 06OpynOBaHMHM CMOTPOBBIX OTBEPCTHUH B BO3myxoBopmax. IIpH Hc-
TIOJIb30BAHAY MOXAPHBIX KJIAIAHOB HIIH, COOTBETCTBEHHO, YCTPONACTB UHIN-
BUAYANbHOW BeHTWIAIMU C OTBEYAOLIMM TPeOOBaHUAM NPOTUBOIIOKAPHONK
3aIMTH OOPATHAIM KJTAllaHOM 00A3aTe/IbHBIM YCIIOBHEM SIBJIAETCS PEeryIsap-
Hast peBU3Ms 3TOro 06OPyIOBaHUS B COOTBETCTBHM € TOTOBOPOM O TEXOOCTY-
XMBaHUM, cOepXKalieMcs] B TOTycKe Ha akcIUtyataimio. Janee, mMocie BBO-
A2 BEHTHIAMMOHHOM CHCTEMBI B 3KCIUIYaTanmHIe Bce ee 3amopHBbIe
TIpUcHOCOGIieHHs MOLIEXAT TIPOBEpKe Kaxaple 6 Mecsmes [23].

Crangapr VDMA (Ofbenmienyie HeMelKUX MANTMHOCTPOMTETHHBIX TIPSITIPH-
ATHH) 24 186 conepXuT IepedeHs OTEPALIAIA [0 YXOIY H KOHTPOIIO TPHMEHHTEb-
HO K BEHTWISLIMOHHOMY M TIPOYEMY TEXHMYECKOMY ODOPYIOBAHUIO B 3IAHUSX.

TexoGemyxupane KOMIUIEKCHBIX CHCTEM BEHTHIIALIMA M KOHIMIIMOHU-
POBaHus Bo3nyxa ABNsAETCS KOMIETEHIIMER HUPMbI-M3roTOBUTE A MO0 J10-
TOBOPHOTO CreIHANUM3HPOBAHHOIO NPeANPHATHA. HacToATeIsHO PEKOMEH-
AYEM UCMOJBL30BATH MPH 3TOM TAK HA3BIBAEMbIe KOHTPOJIbHBIC JUCTEL [26],
PaspaboraHublie 0TIEABHO s KAKIOTO y31a 060pyIOBAHYS.
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[Ipumep (no mamepuanam [5)):

YacTtoTma npogeagHUs onepaumii no yxonoy
(1/2/4/12pasBroa)

YcTaHOBKa No3 -Ne cornacHo KOHCTRYKUMOHHBIR
NPEANOXEHVIO aneMeHT

Onepauwsa Texc6cny-
XUBAHWA

{Mpoaonxerne)

Knacc ¢unerpa EU S

Brvmanwe! B cnysae cneuwansHoro GuabTpa Knacca S HaTaHyTh NAAcTUKOBLIA MeLLIOK

Tvn M? / yac KoHewynoe Yactora BrinonxeHo
naaenvs conpo- Texobcny-
TUBRE- XKWBaAHUS

Hue, Ma B rog,

Konu- Uena O6was
4ecTeo 3a CTO-
(WTYK) LWITYKY MMOCTL

Knacc / Cyxom / Aueiko- 12 3 4 5 6
pazmep MachnsHblil  Bblit / 7 8 9 10111
MeLloy-
HbIiA

Texuuueckoe obcaymcueanue 6eHMUAAUNORHOE YyCMAaKo6KU

ABTOMAaTHYCCKUI PYTOHHBIN QUILTP

+ TlepeMeluenre (GHILTPA ¢ NOMOILBI) YCTPOMCTBA PYYHOIO YIIpaBiie-

HMHI: KOHTPOJIL (hYHKUMM
* OmnpeaeneHne CONPOTURICHUS
*  KoHTposib paboTEl KOHTAKTHOIO AaTYMKa

+ KoHATpoibs W3MepHTENBHOTO YCTPOMCTBA HA CTeleHb 3arpa3Henus U

YpOBEHB XHMIKOCTH
*  KoHTpoas NPHBOAHOIO ABUTATENS

+ HacTtpoiika 3a1aHHOIC 3HAYEHMs MepeMellieHus QurbTpa
* OuucTKa W HOBasd CMAa3Ka LIEMHO Iepelayd M TIPpUBOIA depe3 TArY
*  OvHcTKa YYBCTBHTEIBHOIO 3JIEMCHTA H3MCPHUTEIBEHOIO NMpubopa

+  Kowxtponb 3anaca QUIBTPYOMENH cpeasl
+ 3ameHa (DUILTPOBANBLHOMN JICHTEH

Cyxoii BozmylIHbIH QUILTP (peTeHEPUPYIOMIMI WM OIHOPA30BbI)

+ KouTtpans Ha crenenp 3arpsa3HeHHS
*  Oupcrka duiasTpa
+ 3amena dunarrpa

+ Konrpors QuisTpyromero ciios Ha TepMeTUYHOCTh
+  OmnpeleiecHue M 3alMCh BEIMYMH PA3HOCTH NARICHUH

+ OumcTka GUIBTPOBANBHOH KaMephl KOpITyca



NMPUNOXEHUA

A.1. 3aKkoHbl, cTaHOapTbl, HOPMbI

3aK0oH 06 3KOHOMMWH 3HEPIMK B foMax (3akoH oT 07.76 U mompaBKH K
nepeoMy 3akoHy ot 06.08)

Mpennucanue N0 TEIUIOM3OMAUMYK 3naHui ot 08.94 N
®enepaabHBl 338KOH O IPENOTBPAIICHUM 3aTpsA3HEHHAs aTMOChEpH
BO3OYIIHEIMY BEIOpocamu (B pepakumw o7 (07.94)

CTpouTeIbHbBIE MPaBWIa 3eMeb ['epMannd

Mpeanucanus no obopynoBanuio paGounx mect or 03.75 B compo-

BOXIIEHHH COOTBETCTBYIOIUX JTIUPEKTHB
«  HopMarkssl 0 OTOOHTEABHBIM cHcTEMaM oT 03.94
ITpaBuna BRINOTHEHMS MOAPATHO-CTPOUTENsHBX pador (VOB).

Hopmuor JTHH (Ipomvrwsennsii cmandapm DPI)

Tpebosanun k mextHuKke KOHOUYUOHUDOSAHUS 6030yXa

JHH 1946, yacte 1, 10.88
OHH 1946, vyacte 2, 01.94
JHH 1946, gacte 4, 12.89
AWH 1946, yacts 6, 10.98
JOWUH 4102, yacts 6, 09.77
OHH 4709, 11.89

HWH 18 017, wacts 1, 02.87
HHH 18 017, yacts 3, 08.90

NYH 18 379, gacts C, 12.92

IOWH 24 163, 01.85

AUH 24 145, 12.92

¢ L]

TexHHKa KOHAMITMOHUPOBAHHSA BO3IYXa, mo-
HATHA ¥ CHMBOJIBI
CaHUTapHO-TeXHHYECKHE HOPMEI

TexHWKa KOHAMUIMOHHPOBAHUA BO3IyXa, YC-
TAHOBKA KOHIWIIMOHEPOB B JieyeOHbIX 3a-
BeICHHAX

TexHHKa KOHIMIIMOHMPOBAaHHS BO3/IYXa, BEH-
THISLHS KWIBIX TIOMeIIeHNH
OrHeCTOMKOCTb CTPOWTENIEHBIX MAaTEPHATOB H
JieTanei, BO3MyXOBOIEI, IOHATHSL, TpeboBanus
3BYKOM305114s1 B BRICOTHBIX JIOMAax
BeHTWIsALUsS BAHHBIX KOMHAT ¥ TyaleToB 0e3
HapYXHBIX OKOH — CUCTeMbl C MHIUBHIYAJIb-
HOW WIaxXTOH

BeHTUIALMA BaHHBIX KOMHAT U TyaleTOB C
MOMOLIBLI0 BEHTUISTOPOB

IIpaBuna BBITOHEHHS TIOAPAIHO-CTPOUTENb-
HEIX pafor, CHCTeEMbI KOHIMLMOHMPOBAHHUSA
BO3MYXa

BeHTHIATOPEL, M3MepeHse TIPOM3BOAHTEIBHO-
CTH, KCIIBITATCIILHbBIE CTEHIBI, XaPaKTEPUCTHKH
Dambuepbic TPYOBI CO CITMPAIbHC HABHUTBIM Oped-
PeHHEM, COCTUHHTELHBIC KOHLIbL, PECHBEPHL
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AWH 24 146, 04.90
OUH 24 150, 04.90

IIWH 24 152, 04.90

IIMH 24 166, 01.89
IVH 24 190, 11.85

JWH EH 779, 09.94

I'ubxme TpyoHI g

Cnocobbl coeMHEHHA KAHANOB M3 CTABHOIO JIHCTa
U (PACOHHBIX JeTanei

TpyGhl, hanbitoBaHHbIE

BeHTURATODS!, TEXHWUSCKHAE YCNOBUA TIOCTABOK
KoHCTPYKUMOHHEIE 9JICMEHTEl KAHANOB UL BEHTH-
JSITIMIOHHBIX CUCTEM, KaHANH W3 NHCTOBOM CTANH,
CBapHHE, (aTbLOBAHHLIE

BoznyHs1i ¢uasTp NBIIEBLIY YaCTHIL UL BCSH TeX-
HMKW KOHIMIMOHHMPOBAHUS BO3myxa, Tpebobanus,
HUCTIBITAHKUE, MapKUPOBKa

Hopmamuevt u pexomendayuu (VDI — Coros nemeyxux unxcenepos)

VDI 2050, 09.95

VDI 2052, 05.95
VDI 2053, 08.95

VDI 2067, 12.83
VDI 2071, 12.97
VDI 2679, 03.83
VDI 2081, 03.83
VDI 2087, 06.96

VDI 2088, 11.92

TeruoLueHTpaNH, TPUHIMIL TEXHHYECKOTO TPOEKTH-
POBAHHUSA ¥ HCTIOJNHEHHS

CHcTeMsl KOHTHIIHOHUPOBAHWS BO3MYyXa N KyXOHE
CucreMbl KOHAHIIMOHWPOBAHMS BO3IYXA IS Tapaxei,
TYHHEJIEH

Pacuer croMmocty ceTell TerUtocHaGXeHUsA, TEXHWKA
KOHIMITHOHKPOBAHUS BO3IyXa

Perenepalus Telizla B CUCTEMAaX KOHAHUHOHHPOBAHUSA
BO3/yXa

TIpveMoYHbIe HCIILITAHUA CHCTEM KOHIHLMOHUPOBAHHSA
BO3OYyXa

CurXeHue YPOBHS LIYMa OT CHCTEM KOHIHLHOHHPO-
BaHHA BO3IYXa

BosayiuHble KaHalbl, BLIOOP pa3MepoB, 3BYKOM3OIALIHS,
TEIVIONOTEPH

BeHTHNAIHOHHbBIE YCTAHOBKH [UTA XIUIBIX TTOMEILeHHH

A.2. Cobpanue popmyn

h,x-gHarpaMma:

_Po
P= Ps OTHOCUTEILHAK BAAXHOCT: BO3NYXA

B BIATOCOACPKANME BO3AYXA
L

Q = m_ Ah TEWIO- ¥ XONONONPON3BONUTENE-
HOCTb
m, = m, Ax 00beM KonpeHcara

my = m; Ax [OITIOIUCHHE BOALL MM mapa B
YBJIAKHNUTENC



OOGBEMHBIH pacxoj HapyX-
HOro BO3Iyxa:

LY 210

Q6BeEMHBIA pacxo NIpUToY- V,

HOTO BO3IyXa:
npu ¢, = 0,35 Bru/M® K:

OOBeMHBIH pacxoi CMeIIaH-
HOTO BO3OYyXa

Temneparypa CMELIAHHOTO
BO3LIyXa

KoabduimeHT MpKys-
LIHH BO3IyXa

TTonuoe nasneHue

O6mas moTeps DaBICHHS
mpu p = 1,2 xr/m?

Mominocts, moTpeGasiemas
BEHTHIATODOM

XapakrepucTiKa ceTn
BO3IyXOpacrpene cHUs
Alist BEIGOpA BEHTHAATOPA

Ypasxerue HepasphIBHOCTH

Sapvicumocts Mexay VU m:

A.2. Cobpanue popmya I©

Vi =LW Vi LW=V, /¥, -«

Vio = np AR
VAU = ACI AR -

LW -~ KkpaTHOCTB BO3AyX000MeHa ‘g
AR — yacoBas HOpMa CBEXero BO3Iyxa

G

= Harpepa BO3IYXa
CP'(@U"’}) ATA HATp

G

V,
ZU CP‘( 8- lel) JUTSL OXJIAKIEHMS BO3IyXa

Vai = Vau * Vou

2 My Uau+ Mun Yo o
MI '
oyt Wiy

KLB = VUM/ VR i -

P
pn:pc‘r+pnm; PMH:EVZ

Apv=Y(R I+Z)+Ap@p Z’=zé—£ vi
VA !
Pu="F -
V2 ap
Ap, =AP1V_122
i v

V=A vumpig p=const 4, v, = A

Ly ¥

1

p=m/V
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A.3. Nepecuer _. W
eAunHUL, n3mepeHuna o

KoaddunmeHTsl mepecyeta T4 KaXIOH W3 YKa3aHHBIX BeJIMUMH ¢ obire-
TIPHHATLIMH B TeXHUKE eIMHUIIAMY M3IMEPEHMS.

Hauna |
MM cM oM ™M KM
MM 1 0.1 0,0t 0,01 10¢
cM™m 10 1 0,1 0,01 105
v 100 10 1 0,1 104
M 1000 100 10 1 10°
KM 108 100 104 10° 1
Iomade A
MMm? cMm? am? M2
Mm? 1 102 104 108
cMm? 102 1 102 104
am? 104 102 1 102
M? 108 10% 102 1

Peaxo vrorpeGaseMbi:
ap, 1 a= 100 m? !
rekrap, 1 ra = 10 000 m?

Obvem V
M® om® om® M3
Mm3 1 102 108 10¢
om® 10° 1 10° 10°¢
am 108 10° 1 10°
M3 108 108 10 1

I matp = 1 1 = | oM?

Bec m !
(1 r Kr T
Mr 1 10° 10°¢ 10°®
T 108 1 102 10®
Kr 108 1P 1 103
T 10° 10° 10° 1

1 TonHa = 1000 xr



A.3. Ilepecuem edunuy usmepenus |@

3

ITiwomuocms P = —; ¥
| 4
EE] -
r/cm® Kr/om® Kr/cm? Kr/m?

r/oM® 1 1 102 10°
kr/aM® 1 1 103 10°
xr/cM® 10° 10° 1 10¢
Kkr/M° 102 10° 10°¢ 1

Cuaa F

Cwila TsoKeCTH {Cuia TIpMTSRKeHMs 3eMudt) ¢ g = 9,81 m/c?
F=m g F=1xr 981 wm/c2=98lH=10H

B cepe raza ¥ BoJIbI YaCTO NpUHMUMaeTcsl okpyrinenue no 10 H.
Kpatnoeor 1 H: 10 H t xH=10°H, | MH = 10°H

Bompine He ymotpebnserca 1 krc = 9,81 H= 10 H

F
Hasaenue P = —-

A
1Ma=1H/m? 1 rMa = 1 mbap 1 6ap
1MNa =1 H/m? 1 102 105
1rfa =1 mbap 10? 1 10°
i 6ap 108 108 1

Penxo ynorpeGnsiemst:

1 MM Bomasoro cronta = 9,81 H/m?* = 9,81 Ta

I arMocdepa = 1 krc/cm? = 9,81 100 Hym2 = 9,81 10% [la
1 Topp = 133,3 H/M? = 133,3 Ta

Paboma W
Ox=Hu=Brc «kBruy Mx KKan Mkan
Bx=tm=Brc 1 2778 107  10° 2,388 10 2388 10
KBty 3,6 108 1 3,6 860 0,860
Mx 108 0,2778 1 238,8 0,2388
Kkan 41868 10° 1,163 10®  4,1868 102 1 0,601

Mkan 4,1868 108 1,163 4,1868 1000 1
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Ckopocmes vV = ;

cm/c am/c Mm/c KM/49ac y
cM/C 1 0,1 0,01 0,036 A
am/c 10 1 0,1 0,36 [
M/C 100 10 1 3.6 i
KMpmac 27,778 2,778 0,2778 1 |
2Dlex | ——=——a
1 x=a vy
/' Hanpumep
’ i 2 _p3s B
yac
WMmeer cuny ann Bcex cxem A4-A8,
V
Obsemuvili pacxod V. = —
t
1a/c=1nmM/c )
104 = 0,0001 -

105 = 0,00001
106 = 0,000001

cmi/c ami/c AME/MUH mi/c KM3/yac
cM3/c 1 0,001 0,08 108 0,036
ami/c 1000 1 60 0,001 3,6
AM3/MUH 16,67 0,01667 1 1667 105 0,06
m¥/c 108 1000 60000 1 3600
KM®/yac 277,78 0,2778 16,67 2,778 10 1

w 5
Mownocms P:T Q=%

1Ax/c=1Bt KBr MBx/vac KKan/MuH KKan/Hac
1Ax/c=1Br 1 0,001 0 0036 0,01433 0 860
kBT 1000 1 3,6 14,33 860
MIx/qac 2778 0,2778 1 3,98 238,8
KKan/MuH 69,768 0,069768 0,2512 1 60
KKan/4ac 1,163 0,001163 0,0041868 0,01667 1
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o AS. OuarpaMma onpepeneHus Benuyun
YAENbHOro conpotuBnenns tpenus (R)
AN KaHaANoB U3 CTanbHOro nucTa

Kpyrnoiro nonepe4vyHoro cevyeHmns
k = 0,15 MM, oTHOCTS BO3nyxa p = 1,2 kr/M°

200
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¥ TTH
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/
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Mapenue gasneHus Ha Metp TpyGHoOro kanana, A
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T
\\

SN,

W
SN
TR (T

50 100 200 1000 2000 - 5000 10000 20000
OBnemHbiit pacxon ¥, M¥/uac

IIpumep:

obbemHbIH pacxon V= 4500 M*/gac

CKOPOCTh TedweHud v = 7,9 M/c

BHYTPeHHUHA nuaMerp Tpyor D = 450 mm i

JaeT MajleHue JARICHUsST HA MeTp [UIMHSL TpyOR R = 1,65 Tla/M



A.6. Hapamempsi cOCMOAHUS HACIUEHHO20 6030YXA |©

A.6. NMapameTpbl COCTOSHUSA HACLILLEHHOTO
BNnaxHoro so3ayxa [17]

TapaMeTpel COCTOAHMA HACHINICHHOTO BIAXHOIO BO3ayxa npH p = 100 kIla
MOMTHOTO NaBNCHMA

ps Xs hs t ps xs h‘.,
o nasneHwe BNaroco- SHTaNBNWA oC ANasneHue BRaroco- AHTANLAWA
Hacbhile-  Bepxa- 8 KIX/Kr Hacbiwe- Aepxa- B KOX/Kr
Hasi g Ma  HWe B r/kr Hus B Tla  HMe B r/kr
_20 102,9 0,641 -18,534 26 3360 21,626 81,266
_18 124.6 0,776 -16,187 27 3564 22,987 85,785
-16 150,3 0,936 13,778 28 3778 23,422 90,496
_14 180,8 1,127 -11,290 29 4004 25,944 95,434
_12 216,9 1,352 -8,717 30 4241 27,520 100,517
~10 259,5 1,618 -6,041 32 4753 31,073 © 111,729
-9 283,3 1,767 -4,663 34 5318 34,936 123,758
-8 309,5 1,931 —3,247 36 5940 39,280 137,053
-7 337,6 2,107 -1,799 38 6624 44,124 151,670
6 368,1 2,298 -0,315 40 7375 49,518 167,732
-5 4011 2,505 1,211 42 8198 55,545 185,469
_4 436,8 2,729 2,780 44 9100 62,261 205,033
-3 475,4 2,971 4,393 46 10085 69,764 226,680
=9 517,2 3,233 6,059 48 11162 78,151 250,671
-1 562,1 3,516 7,778 50 12325 87,519 277275
610,8 3,822 9,555 52 13613 98,007 306,850
1 6565 4,110 11,289 54 15002 109,782 339,859
2 705,4 4,419 13,074 56 16509 122,990 376,687
3 757.4 4,747 14,910 58 18146 137,880 418,020
4 8129 5,008 16,804 B0 19917 154,723 464,522
5 871,8 5,470 18,755 62 21840 173,804 517,028
6 934.6 5,686 20,769 64 23910 195,453 576,398
7 1001,3 6,200 22,8484 66 26150 220,134 643,895
8 1072,1 6,741 24,998 68 28560 248660 721,664
9 1147,3 7,219 27,219 70 31160 281,544 811,142
10 12271 7,727 29,519 72 33960 319,853 915,125
iR 1311,7 8,267 31,900 74 36960 364,675  1036,59
12 14015 8,841 34,368 76 40190 417,96 1180,70
13 14996 9,450 36,929 78 43650 481,81 1353,30
14 1597,4 10,097 39,587 80 47360 559,61 1563,24
15 1704,0 10,783 42,344 82 51330 655,99 1823,07
16 1816,9 11,511 45,212 84 55570 777,25 2149,76
17 1936,3 12,280 48,168 86 60110 936,90 2579,46
18 2062,3 13,096 51,281 88 64950 1152,61  3159,84
19 2195,7 13,966 54,493 90 70110 1458,75  3983,04
20 2337 14,884 57,882 92 75610 1928,22  5244,98
21 2485 15,850 61,369 94 81460 2732,9 7407,61
22 2642 16,879 65,019 96 87690 4430,8 11969,6
23 2808 17,970 68,831 98 94300 10290 27711
24 2982 19,188 72,791 100 100000 - -

25 3167 20,336 76,937 - = = =
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A.7. Dopmynap ans pacuyeTta NoTepb NaBNEeHMs

W3 cxemw xanana fpeanonaraeMse 3HaveHns

O1-  [Onawn- ObveMHuit Uuaueu- Ko- Koad- Cko- Motepw Ha Wupw Tpy- Pasmepn Cko-
OeNb- HA  PacxXon  gyansHoe Nu- WUM-  pOCTb TpeHue  Buay Oa, kaHana  pocTs

Hbilt CONPOTHB- Y€-  EHT anskoe aua-
y«ac- nerue  CTBO CONpO- CONpo  MeTp
TOK THBNE- THBnE-
Hus Hue
/ € 3¢ R RI Z d a b
Ne M M%yacMuac 06o3Ha- Mic Ma/m Na Na MM MM MM M/
YeHue
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
{Npoponxenue)

OxoH4aTeNbHEE 3HAYEHUA

Motepw Ha Tpenne MWuauBuayanshoe Tpyba, avametp  Paasepw kawana MMonwas noteps

CONPOTUBNEHNE AABREHUA
A R/ 7z d a b
Mla/m fa Na MM MM MM
17 18 19 20 21 22 23

MepeyeHb Ucnonb3yembix HGOPMYNbLHLIX 3HAKOB
U eauHUL, U3MepeHns

A nnowaae Mm?, M2

a, b pasmepbl MM, M

AB BLITSXHOA (yXOopAWwmMiA) Bo3ayx

[} yARAbHAS TENNOEMKOCTb Bru/kr K P
af: D AvaMmeTp MM, M ?
FO yoansiembiit (C6poCHOM) BO3RYX

fl YASALHAR IHTASLTIUR

i AnuHa MM, M

m MACCOBBIA PACXoR, Kr/qac

Mi CMeWaHHLIA BO3AYX

n KOAU4ecTBo -

n YucNo o60poToB B MHHYTY

Je] nasnexune (la

P BNEKTPUYECKAN MOLLHOCTD

Q TENNONPOUIBOAMTENLHOCTL {TENosan Harpyska) BT



Byreenno-yugpossie 0603na1enus, nodCmMpPoHHUKY 2@

R conpoTHBAeHie TpeHus 8 Tpybax MNa/m

F TeMnepaTypa K

um UMEKYNIVPYIOLLMIA BO3AYX

v yaensHsii obbem m3/Kr

v CKXOPOCTE TEYEHWS M/C

Vv 0BBEMHBIN pacxoa, n/4ac, m3yac

x 8nar0COASPXAHUE UMK aBCOMOTHAA BAAKHOCTL /K

U NPUTOMHBIA BO3AYX

@ k0adhduLmeHT BO3BpATa TENNA e

¥ koadprLmeHT BO3BpATa BNArK ! ‘

) TeMnepaTypa W

A, AT pPa3roCTL TEéMNepaTyp °C van K

o NAGTHOCTh Kr/w®

P QTHOCHTENBHAA BNAXHOCTH %

4 KOADPHUMEHT CONPOTHBNEHUS

n K0P HULUEHT NONBIHOTO AEACTBUR %

AR HOpMA CBEXEro BO3AYXa HA YENOBEKA MPfyac Ha Yenoeeka
BykeerHO-unmdpoBbIe 0003HaAYEHNS,
NnoACTPOYHUKN

1,23 NyHKTBI COCTORHHUA

a HAPYXHbIA

9KB SKBWBANEHTHBIA

HR TennoocOMeHHUK-Harpeearens t

1 BHYTPEHHUIA

Ko KOHAEHCAT

w BOAA

KR TENNVOBMEHHIK-OXNazuTeNb

H TEnNONPOU3BOOUTENBHOCTH, TENAOBAS HArpyaka

K XONOAONPOU3BOAUTENBHOCTL, XONOAMNLHAR HArpy3Kka

ges, 0B,  06wMiA NonNHbIA

max MakKc

f{n) BAAXHBIA {nap)

tr {c B} CYXOi BO3AYX !

LN KON4ecTBO NIOABA B NOMELIEHUM r

1 BXOA, CTXOAALErO BO3AYXa s

12 BbIXOM, OTXCASWETQ BO3AyXa

g; BXOA, NPUTCHHOTO BO3AYXa

BLIXOM, ABUTOYHOTO BO3AYXA

9 3akaz N 1566



KPATKUA OB30P
OBOPY[,OBAHUSA

B 1. Bentunatopbl Rover

MoHno6n0o4HbIe
NPUTOYHbIE YCTAHOBKMW

ZGK 140 /160, ZGF 800

[TpUTOYHEIE YCTAHOBKW SBISIIOTCH 10~
TOBOM BEHTHWSILIMOHHOM CHUCTEMOH,
BKJIoualoieli B cebst huIbLTp, BEHTH-
JATOp, BO3MYyXOHATPEBATE L, COOpaH-
HbI€ B €IHHOM LUYMOH3OJIMPOBAHHOM
Koprnyce. MakcuMaTLHBIH PAcXOf BO3-
nyxa 3500 m*/4. MakcumansHOe jJas-
nennre 1200 [Ma.

Kopnyc

TlpyTouHLlE YCTAHOBKY MMEIOT KAPKACHYIO KOHCTPYKUMIO. Pama Harorosne-
Ha 13 TIOIBIX AMOMUHKUERBIX TIpohUIIeit, ECTKO COCAMHEHHBIX TAacTMAacco-
BBIMH YI7IaMM B HECYILIYIO KOHCTPYKLIHMIO. BOKOBbIE cheMHbIE MAaHEeH M3 OLMH-
KOBAHHOT'O TOHKOCTEHHOIO CTANBHOrO JIMCTA, HA KOTOpLIA HaHeced 20 MM
rps3e3alMIeH b o TErIO3RYKOM3ONAMM U3 MUHEPATHHOIO BONOKHA.
BOKOBHIE TIaHeM KPETIATCA Ha paMe ¢ MOMOIIBIO BUHTOB, uT0o obecneunBa-
€T NPOCTOH ¥ ObICTPBIH JOCTYN KO BCEM BHYTPEHHMM Y37daM YCTAHOBKU.

Duavmpot

B ycTaHOBKe WUCTIONB3yeTcd NaHensHsil Z-Guisrtp Knacca ourctkn EU4
Cwmena ¢unerpa npoussoautess ¢OOKy WM CHU3Y KOpHyca, IMocie CHiTHA
CTEHOBOM MaHeN!.

Benmuasmopu:

ITpHUTOYHEBIE YCTAHOBKY KOMILIEKTYIOTCS] EHTPOBEXHBIMM BbICOKOHAMOPHbI-
Mu BenTusITopaMi. ZGK KOMILIEKTYIOTCS YETBIPEXCKOPOCTHBIMH JIBUTATe-
nsmu, a ZGF — onHockopocTtHIMY. PaGouee KONECO ¥ KOPIIYC BEHTUASTO-

ROWVER



5 1. Benmuasmops: Rover 2@)

pa caelanbl u3 OLIMHKOBAaHHOM TOHKOAMCTOROM cTanu. BeHTUIATOPH cTaTH-
yecKH M AMHAMHYECKH cOANaHCHPOBAHLL 110 NBYM ILTOCKOCTHM. JlBHrarenm
HMMEIOT 3alll|Ty OT IeperpeBa (BCTPOEHHBIE B JBUIaTellb TEPMOKOHTAKThI),
RIIATO3AIMTHYIO TIPOITUTKY OOMOTOK. e
1 kTl

Bosdyxonazpesameabnble 3AeMeHmbL.
Duexkmpudeckue Hazpeeamenu

[Tpurounas ycraHoBka ZGK 140-20 KOMIUIEKTyeTCs 2NeKTPHYECKAME BO3-
JIYXOHATPEBATEAAMY HOBOTO IIOKONECHMS, ¢ MONYIIPOBOIHMKOBEIMI 3lIeMEH-
taMi (PTC). OCHOBHBIM OTIMYMEM TaKMX HArpeBaTeliell SBsieTCsl 3aBHCH-
MOCTB COITPOTMRIEHHS 37IEMEHTOB OT TeMIIEPaTYpPhl HATPeBATeA, YTO MPUIAeT
CAMOPETYIUPYIOLUHECS: Y 3ALUMTHbIE CBOMCTBA HAarpeBaTeasiM. [Ipu aToM Mak-
cUMaJibHas TeMreparypa nosepxHocTH coctarmsier 140°C W He 3aBHCUT OT
BO3JLYIITHOTO ITOTOKA, B ciTydae OCTaHOBKM BEHTHISITOPA HAIrPEBATE/IBHbIE /I~
MEHTBb! ABTOMATHUYECKH TTOHM3ST CBOIO TEILIOBYH) MOIIHOCTb U0 COOTBET-
CTBEHHO Majoi BelmuuHEL. [IpH HCTIONB30BaHHY HarpepaTesieil Takoro THITA
3AIUATHRLA TEPMOCTAT HE HYXEH.

IIputounas ycragorka ZGK 160-40, ZGF 800 koMIIeKTyeTcs criMpanb-
HHM 3JIEKTPOHATPEBATENEM C JBYMS CTYIIEHSMH 3alUTEL

Bodanvie nazpesameau

[IpuTOUHEBIE YCTAHOBKY KOMITACKTYIOTCS OMMETATHUECKMMU BOJSHEIMM Ka-
Jopubepamu. MakcumanbHoe paGouee napnenue poapl 22 6apa. Yucio pa-
JI0B Kalopudepa Bapeupyercs oT 2 jgo 6.

Axceccyapui

*  BoamymrHei# xiamaH
* T'ubkas BcraBKa



Kpamkuii 0630p ofopydoearus

SDB KaHaNbHbl€ BEHTUNATOPbI
B U30/IMPOBaHHOM Kopnyce

SDB

Ilpeumymecmea:

*  IPOYHBIA KOPIYC U3 rTEBaHI3HPO~
BaHHO cTanmu

* M3OJISILUAS

*  HM3Kuill ypoBEHb LIyMa

*  IPOCTOi MOHTaX

*  CTaHJapTHBIE THIIOPA3MEPHI

*  BBICOKMI]{ Harlop — JIOTIATKH, 3aTrHy-

ThIE BLIEPE],

BMHTOBOE KpEILIEHHE KPBILIKH 51 OBICTPOro JOCTYIIA

Koncmpyxuus:

Llymou3zonupoBaHHbie KaHanbHEle BeHTUISsTOpEL SDB 125-315M unmeror
MHOTOCKOPOCTHOH NBMraTelb. TakuM o0pa3oM NepekioueHHe CKOpOCTH
MOXET OCYLUECTBIACTCS OOBIKHOBEHHLIM TICPEKIIOUATE M.

Iymon3onuporanHbie KavHanbHEe BeHTIIAaTopsl SDB 3150L-400 uMmetot
OIHOCKOPOCTHO} IBHraTellb C BHEIIHUM POTOPOM, KOTOPBIH MOXKIHO Peryiu-
poBath u3MeHeHueM Hanpsokenus. Knace sawmrs npuratens 1P 44, knacc
usonauuu B. 3aumTa or neperpeBa BBIIOIHAETCS BCTPOSHHBIMM B OOGMOTKY
JIBUTATES TEPMOKOHTAKTAMU.

Pabodee kosieco m ABHArate/lb BEHTUIATOPA JMHAMMYECKH W CTATHCTH-
yecky cOANTAHCHPOBAHBI IO ABYM ILIOCKOCTAM

=

E‘
5 m-k‘
¥ =‘.M; % N Tun
2 350 |
gsoai =~ 1.3 SDB 125/ 160 M
§ ool VRN 5 2.5 SDB160L/200M
g ~ \ 4.7 SDB200L/250M
bt 6.9 SDB250L/315M
R \ \ B SDB 315 L
100 1 & N S 10  SDB 355
50 . é’? % W ¢ 11 SDB 400
4 N
. 3
o 500 1500 2000 2500 3000 3500 4000 (W]

s e A .1row— e
Pacxan eoaayxa V
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[Mpeumymecmea:

b 1. Benmuasmops: Rover 20\5\)

Kpyrnbie KaHasibHbie
BEHTUNATOPLI

RS

Kopiyc B3 OUHHKOBaHHON CTAIH WIH
BBLICOMPOYHOM IUIACTMACCEI

Pafodee koneco M3 BLICOKOMPOYHOM
TUIaCTMACCh!

JIRurartells ¢ BHELUHUM POTOPOM
Tunopasmep @100 = 2355

Jlonatkn Koneca BRHTONHEHB! U3 BBICO-
KOTIPOYHOM IU1aCTMACChl, YTO MO3BOIIsI-
eT MoyunTsL D0Nee TOHKYI0 6aMaHCHPOB-

Ky M0 CPaBHEHMIO € BEHTHIIATOPAMM, MMEILUMK paboyee KOJeco U3
JKECTH

Bbicokasi TOMHOCTL GalaHCHpORKM ofecrneyrBaeT HU3KWH YPOBEHD
1uyMa U BUOpALIMHK, CYLIECTBEHHO YREIMYMBAET CPOK CIIYXObl BEHTH-
astopa — Gonee 40000 yacos

0
I
0

=

Tun

AS 100M

RS 125M

RS 100L

RS 1251

RS 150M/160M
RS 150L/160L
RS 200M/250M
RS 200L

RS 250L

10 RS 315M

11 RS 355M

12 RS 315L

13 RS 355L

OoO~ND &N =

T ||Tl|||| L Hul||1\L|MTII'}‘IL“W1LTTI'I“\W

)
200 400 600 80C 1000 1200 1400 1600 1800 2000 2200 [Msf‘lﬂcl
U LR AR RARRA AU LR AR LD AR AR GAALN RAAR R ARRS TR CA A LN

01 0z 08 04 05 06  [m¥c)
Pacxop so3nyxa, V



@6 Kpamxkuii 0b30p obopydoeanin

ERM, DRM - kaHanbHbie BEHTUAATOPLI -
C AVaroHanbHbiM paGouum Konecom

ERM/DRM

ERM + JuaronarsHoe pabodee KomTeco

*  DnexTpomeurateldb ¢ BHEUIHWM pO-
TOPOM
BBICOKas MPOM3BOAUTEALHOCTE MO
BO3IYRY

* OaHoha3Helil 31eKTPOABHUTATEN b
220B/50l'u

DRM: - [InaronansHoe paBouee KONECO

*  DAeKTPOIBHTATENL ¢ BHELIHMM pPO-
TOpOM

*  BricOKas OPOR3BOANIENLHOCTb 1O BO3AYXY

. +  Tpexdaznsiit anextpoapuratess 380B/50 Ty
H

Ipeumywecmsa:

* Kopnyc usrotanmupaercd U3 OLMHKOBAHHOW CTATH

*  Bo3aMOXHOCTL peryivpoBaTh PAcXOA BO3AYXA C TOMOLIBIO TPaHCHOp-
MaTOPHEIX YCTPOMNCTR

*  BXon ¥ BBIXOI BEHTWISITODOB BHIMIONHECHB TAKUM 0OpA30M, YTO BEH-
TWIATOPB! TEFKO MOXKHO YCTaHABIHBATL B PA3PBIB BO3AYXOBOIA

=
=5

- N Tun
o

N 1 ERM 315L
%_1’ 2  ERM 355M
5 3 ERM 355L

2 4 DRM 355L
o 5 ERM/DRM 400M
g T 6  ERM/DRM 400L
g i 7 ERM/DRM 450M
z 1 8 ERM/DRM 450L
g ! 9  ERM/DRM 500M

N
5 Q|
E ,
d

AL T (FCLARRERALI EARAIRRRE rhﬂanT
0 1000 2000 3000 4000 5000 600D 7000 sooom[uﬂjwac]
(LU U i s aun s sn g s sLUTTRTS RIS S R |

00 02 04 0B 08 10 12 14 18 18 20 22 24 [MYc]
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5 1 Benmuasmopo: Rover 2@

EK, DK, EKS, DKS — npsmoTouHbie
KaHanbHble BEHTUNATOPbL
o9 NPSAMOYrofibHbIX KaHasNoB

EK, DK, EKS, DKS

EK MOTOK BO3OyXa HE MEHSeT CBOE Ha-
pasjieHue
TPOCTON MOHTaX
+  pasMepsl o1 260 x 416 no 460 x 690
9IEKTPOBUIATENMb ¢ BHELTHHM POTOPOM
* oaHohasHBH 3AeKTPONBHIATEND
220B/50T
DK NOTOK BO3IYXa HE MEHSIET CBOE Ha-
fIpaBjicHUe
MPOCTOH MOHTAX
« paaMmepnl or 360 x 535 g0 460 x 690
INEKTPOJIBUTATENTE C BHEITHUM POTOPOM
TpexdasHuIi snekrpoaBuratens 380B/500 1
EKS-DKS pasMepbl oT 276 x 496 no 476 x 751 .
BAEKTPONBUTATERD C BHEIIHUM POTOPOM
3BYKOH30JHPOBAHHEIH KOPITyC
*  HH3KHE IIYMOBEIE XapaKTepUCTHKH y
b
gy
= 1 1
% 9"“; \{\\\ i :4[: T | N Tunopaamep
AN 1\\‘}'\ N 1175
g ?oof—_ll& N - | 2 225
g F— T — T 3 250
§ o3 rer ] T ' ‘4' 4 310
E ot e R T 1] 5 31
E ™3 " *f J l 6 355
400 5o ] [ 7 400
3 - 8 250 ZW
0\ TR NN = 9 2507TR
s : . f 10 3102w
EDNANNORT 11 310 TR
mu% 2N 12 31 ZW
CENR AL ey L ML
Q

4000 5000 6000 [u¥ru]
T TITr [~ TTr riTT]
12 14 16 18mYd
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@8 Kpamkuiz o6izop 0bopydoeanus

EKN, EKNS -
LeHTpobeXHble KaHaNbHbIE BEHTUNATODDI

AN MPAMOYrONbHbIX KaHanoB

EKN, EKNS

EKN

EKNS

Cratuyecroe gasnenue A P [MNa]

Kopmyc 1 pabouee
KOJIeCO M3 OLHH-
KOBAaHHOH cTanu
Bricoxas ipou3so-
AUTEABHOCTE 110
BOZAYXY

20 MM cTaHjmapT-
HbIH (aHen,
DNeKTPOABUTA-
TeAb ¢ BHELUTHHUM
poTopoM

Pasmepw ot 400 x 200 no 900 x 500

% | cpeny va 8 A6, a B kanan Ha 3 [16.

LLlymMon30nMpoBaHHLIA KOPNyC NO3BONSET CHASWTL
YPOBEHb 3BYKOBOH MOLIHOCTM B OKPYXAIOLYD

Onrodazmeiit anekrpogsurarens 2208/50T 0

[IymMouz0NUpOBaHHBIA KOPIIYC, TOJILUIMHA TEILI0- 3BYKOH30-

JAIHA 25 MM

Kapkac xopmyca U3 aTIOMUHUEBOTC Npodhiii, CKPEIUIEHHOTO
TUTACTUKOBBIMH YTOJIKAMHM
Cremusle BOKOBpIE ITaHeNW, BO3MOXHOCTh MOAAYH BO3IYXA
moboi U3 Tpex CTOPOH

\

10!

|
i’ll_

|

I N

M L WAEE

500 1000 1500 2000 2500 3000 [M/y]
a7

Gz a3 04 as Q8
Pacxon sosayxa V

a8 {Mc]

230V, L/N, 2- 4- B-noniocHme

N Tun Pasmep

1 EKN 280-4 600 x 300
2 EKN 250-4 500 = 300
3 EKN 225-4 500 x 250
4 EKN 200-4 400 = 200
5 EKN 315-6 600 x 350
6 EKN 280-6 600 x 300
7 EKN 250-6 500 x 300
8 EKN 200-2 400 % 200

LIROWER



5 1. Benmunamopu Rover 2@
DKN, DKNS -

ueHTpobeXxHbie KaHaNnbHbie BEHTUAATOPDI
AN NPpAMOYrofibHbIX KaHaNoB '

DKN, DKNS

- Kopnyc ¥ paboyee Koneco U3 OLIMHKOBAHHOW CTaid
*  BuicoKasl IPOH3BOIUTEILHOCTE 10 BO3AYXY

+ 20 MM CTaHNApTHBIN (haaHer

+  DJICKTPOUBHUIATCAL ¢ BHEIIHUM DOTOPOM

* Pa3amepsnr ot 400 x 200 mo 900 x 500

*  Tpexdasusli snekTpogsuratens 380B/50T

DKNS - lllyMou301MpOBaHHBIH KOPIYC, TONLUIMHA TEII0- 3BYKOH30-

moa T

Aguuu 25 MM .

- Kapkac xopryca M3 ATIOMHHHEBOTO NIpodHIsl, CKPEIIEHHOrO
IUTACTHKOBBIMUM YTONKAMU

+ CoeMmHbie GOKOBHIC TIAHERH, BOZMOXHOCTL IOJAYH BO3AYXA C
moboli W3 Tpex CTOpoH

Crarndeckos fasnstue, A P, [Ma]

‘. ) [A\ 1 N 400V, 3AC, 4- 6- 8-nonwcHbie
d\‘ Twn Pasmep

1 DKN 400-4 800 x 500

2 DKN 355-4 700 x 400

3 DKN 400-6 800 x 500

4 DKN 315-4 600 % 350

5 DKN 280-4 600 x 300

6 DKN 250-4 500 % 300

7 DKN 225-4 500 x 250

8 DKN 200-4 400 x 200

| ! 9 DKN 355-6 700 x 400

8000 10000 [mfu] 10 DKN 400-8 800 x 500

25 (M) 11 DKN 315-6 600 % 350

Pacxop soapyxa, v 12 DKN 280-6 600 x 300

13 DKN 450-6 900 x 500




@ 0 Kpamxuu o630p obopydoeanus

Bcrpausaembie sentunaTopo EB, DB

EB, DB 2~ ) ELN T

EB

*  TPOCTOH MOHTaX

*  pasmephl oT 355 x 355 a0 630 x 630

*  AMEKTPOABUIATEND C BHEIIHUM POTOPOM
onHoMa3HbLIH snekTpoABKraTesns 2208/501

DB

IIPOCTOH MOHTAX
+  pasMepsl ot 560 x 560 mo 630 x 630
*  3IEKTPOABUTATENh ¢ BHEITHHEM pOTOPOM
+ TpexdasHeill anexTpogsurarens 3808/50

_ 1100 -

_I:“: 1000: L a _\ l l

4 DN .

¢ mod N

b E J N Tvn

g 7003 !

g 600 | 1 EB 175

z ] 2 EB 225

g wou 3 EB 250
400 3 4 EB/DB 310

: 5 EB 31

300 j 6 EB/DB 355
200 7 EB/DB 400
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00 @1 @2 03 04 05 Q06 G7 08 08 10 11 W]
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5 1 Bewmuasmopet Rover 2@

KpbiwHsie seHtunaTopst DH, DV, DVS :
DH, DV, DVS

Tlpeumyuwecmsa

+  Bo3MOXHOCTb IUIABHOTO PErYTMPOBAHMS
HPOH3IBOAUTEIBHOCTH € HIOMOINLIO
TpaHC(HOPMATOPHBIX YCTPOHCTB

*  B03MOXHOCTE HEPEeKIIOYECHHE PeKH-
Ma paboTH 3a cyeT TMOAKJIIUYEHHS
3Be3/ia / TPEeYTOJbHHK

+ MopenH ¢ BepTHKAIBHBIM WM TOPH3OHTANLHEIM BHIOPOCOM BO3/lyXa

*  BerpoeHnbie B OOMOTKM [IBUTaTeNs TCPMOKOHTAKTHL

« TTonuwit HaGop HEOOXOMMMbBIX aKCECCYapoB

Hazuavenue

KpbIlIHbIE BEHTUASTOPLI IPUMEHSIOTCH B CHCTEMAX BEHTUISILMH XUIBIX ¥
ofiecTBeHHBIX 3MaHMIT H COOPYXKEHMI DAasAHYHOIO HA3HAYCHHA

Pabouee xoaeco

PaGouee xoneco MMeeT 3arHyThie Hasad TonaTki OHO MOHTHpPYeTCH Heloc-
PEICTBEHHO HA BHEITHEM POTOPE SNMEKTPOIBHIATES M CHANAHCHPOBAHO BMECTE
¢ HUM 110 IBYM ILTOCKOCTAM

Daexmpodsuzamens

B BeHTIUIAITOpAX YCTAHABIMBATECH COBPEMEHHDIE DIEKTPOIEUTATEH ¢ BHEILHEM
POTOPOM, VIIPABIAEMEIE HATIPOKSHMEM, MMEINMe cTeneHb 3aummtel [P44, ¢
NPOTIHTKOM JUIS 33LIMTLL OT BIar B 0OMOTKY BCTPOEHEI TePMOKOHTAKThI

DH — TOPH30HTAAbLHAIH BLIOpOC
DV — pepruxanbHbiit BHGpoC
DVS — pepruxanbHbiil BRIGPOC, LIYMOM3OTHPOBAHHDIA KOPIIYC kd
Kopnyc DH i

a) Kopiryca BEHTHIATOPOB A0 pasMepa Koxyxa 500 H3roTOB/IEHLI U3 AT0-
MUHUS, cTOHKOrO K BO3ICHCTBMIO COJIH,

6) Kopnyca BeHTHASTOPOB OT pasMepa KOXyxa 560 H3roTOBIACHB! U3 OIMH-
KOBAHHOTO CTAILHOIO JIMCTa

Kopnyc DV/DVS

KODTIYC BEHTUIATOPA M3TOTOBRIEH M3 KOPO3IHOHHOCTOMKOIO allOMHMHUA

ROWVER



@ 2 Kpamxui ob3op ofopydosanus

Ocenbie BEHTUNATOPDLI . t Seler
AEQ / ADQ, AER / ADR

AEQ / ADQ, AER / ADR

Ilpeumywecmsa:

*  KoMrakTHbe pasMephl

*  YHMBepcalibHOE TIpHMEHEHUE

* Bo3MOXHOCTE IIIABHOTO peryiu-
pOBaHUS MPOU3BOOUTENLHOCTH C
IMMOMOIUBI TPAHC(HOPMATOPHBIX
VCTPOMCTR

*  BerpoeHHbIe B OGMOTKH OBUTATEs TEPMOXOHTAKTI

+ Tlpocroit MOHTax

Haznauenue . s :

OceBblc BEHTHJIATODH! MCHOJAB3YIOTCA AJIA T10JAYW 0OJIbILHUX o0beMoB BO3Oy~
Xa B CHCTCMaX ¢ HH3KUMH aspoJHHaMHYCCKHMH COIIPOTHBIACHMAMH.

Kopnyc

Kopnyc oceBbIX BEHTIIATOPOB M3rOTARIMBACTCA M3 OLIMHKOBAHHOTO CTATL-
HOTO JHCTA 1 MMCET CHHTCTHUYECKOC NOKPHITHES

Pabouee xoaeco

PaGoumre koneca OCEBBIX BEHTWIATOPOB MMEIOT 23pOIHAMIYECKUI podQib.
OHO ycTaHOBAECHO HEMOCPEACTBEHHO Ha BHELIHEM POTOpE JIEKTPOABUIaTe-
1 ¥ cOaTaHCHPOBAHEI BMECTE C HMM B JIBYX TUIOCKOCTAX

Tunw: eenmuaamopoe

« AEQ/ADQ Kopryc co CHEUUANLHOMN [UIACTHHOH Ul KPEIUIEHUS K
CTEHE

+ ARE/ADR Xopotxwuii xopiye ¢ ipyMst dmanuamy. Pasmep: or 200
a0 1000

* :

ROWVER




& 1 Benmunamope: Rover 121

Koncmpykuusa

[TnacTvHa ¥ GAAHUE! 15t KPEIUIEHUS K CTeHE M3rOTORIEHbl U3 OLIMHKOBAH-
HOM CTAIH C 3AIIUTHBIM MOKPLITHEM C 3alUMTHLIM HOKPBITHE [10POLUIKOBOM
OKpackoi
» Jlonacty cepuii 200—300 BLmmonHeHE U3 OLIHHKOBAHHOM CTAIM, OK-
PAlUEHHBIE B YSPHBIA 1IBET, WM BHICOKOIIPOYHOIO IUIACTHKA
+ Jlonmacty cepuit 315—1000 — amoMUHHUEBLIE, OTIMTLIE IO JABJICHM-
€M WIH M3 BBICOKOIIPOYHOH ILTaCTMACCh
+ TlpocToe 3nekTpuyecKoe INONKTIOYSHHE
- Tlpocroit MOHTaX.

Jeuzamenu

OceBble BEHTHJIATOPHL 0GOPYIOBAHEL IBUIATENSMUA C BHEUIHWUM POTOPOM C
VIIPaBIsieMOH CKOPOCTLIO BpatueHus JBuratenu mo pasmepa 300 obnanaror
xiaccoM 3amiThl IP 44, wmace wzonAammu B [iBuraTenu pasmepa 315—1000
00namaT KimaccoM 3amutel IP 54, ximacc uzonsapuu F, 3ampra oT Buary,
HaNpaBIeHWe JIOTOKA — CTaHAApT A, 10 TpeDOBAaHMIO — CTaHAapT V

3aiiuTa gBUTaTeNell TepMHYECKMMHM KOHTaKTaMH. JIBUrarend pasmepa
200—300 mocTaBISAIOTCA ¢ TEPMUYECKMMH KOHTAKTAMH, YCTAHORNEHHBIMH
BHYTpY Hauwuuad ¢ gRUTaTeNeit pasMepa 315, TepMHUUYecKHe KOHTAKTLl MOH-
THPYIOTCA CHApPYXH

JuHamuvyeckas 6anaHcHpoBKa JBUTATENL/TONACTHOE KOJIECO YCTPOHCTBA
B IBYX IOCKOCTSX cormacHo TpeboaHuaM VDI 2060 He tpe6yowme 06-
CIYXWBAHUA 1IaPUKONIONIIUIIHUKY EBpOCTaBIapT HalpskeHWS B COOTBET-
creun ¢ DIN 1IEC 38, 230/400 B, 50 I'u

of 0 A0 3




@ 4 Kpamxuii 0630p obopydosanus

LleHTpo6exHbie BEHTUNSTOPDI LTI S R
. OAHOCTOpOHHero BcacbiBaHun ERAE, ERAD

ERAE, ERAD

v

*  OIHOCTOPOHHEE BCACBIBAHHE

*  DAeKTPOABUMIATENL ¢ BHEITHMM POTOPOM
+ Kopmyc u3 ouHHKOBaHHON cTanu

- 100% perynupoBka cKOPOCTH

Haznauenue

BenTUnaTopsl nmpegHa3zHadyeHBI OIS MCIONb30Ba-
HHS B KPYIIHBIX CHMCTEMax o0IIe0OMEeHHON U Tex-
HOJIOTAYCCKON BEHTHISIMH M KOHAUIIHOHUPOBA~
HHUSA ¥ PEKOMEHAYIOTCS NI Hogadyd BO3[Ayxa ¢
MAJIBIM COJCPXaHMeM [IBUIH, a TaKXe HH3Koar- .
PEeCCHBHBIX T'a20B M MapoB.

Pabouee roaeco

LlenTpobexHsie paboune Koneca BeHTHIATOPoB ERAE/ERAD ogHocTOpOH-
Hero BcackiBaHusA. Pabouee KoJeco, BBHITONHEHO U3 OLMHKOBAHHOIO CTANb-
HOTO JIHCTd, CMOHTHPOBAHO HEIIOCPEJCTBCHHO HA BHEIIHCM pOTOPS 3MEKT-
pOnBHTaTeNa ¥ cDanaHCHPOBAaHO BMECTE C HHM 110 JBYM IUIOCKOCTSM, B
COOTBETCTBHE cO cTanmaproM xagecrsa (2.5 nmo VDI 2060.

O603HaYeHKE TUIIOPAa3Mepa BEHTHIATOPA COOTBETCTBYET HAPYVKHOMY TH-
aMmeTpy pabodero Kojeca.

Kopnyc

Kopryc nmeHTpo6eHbX BeHTHISTOPOB U3rOTOBICH U3 OLHHKOBAHHOTO CTallk-
HOTO JivcTa. JIeTanu KopIyca COeMHEHB! B eIUHYIO XECTKYI0 KOHCTPYKLHIO
TePMETHYHBIM {IBOM C JOTIOTHHUTENLHEIM YCHIEHHEeM TOYCUHOH CBapKon ¥
Bonpinx TMHOpasMepos. Koprnyc BeHTHASTOpa TePMETHUYEH A ra3soBbX
cMeceit. Bentwisttopst cepui ERAE/ERAD BBITycKaOTCSA TOABKO B TIPaBo-
CTOPOHHEM UCIOJHEHHE.

TipucoemnuTeIEHEE pa3Mepsl BX0[a W BHIXO!A SIBJSIIOTCH CTAHAAPTHBIMH.

Daexmpoosuzamen

B BeHTWIATOPAX YCTAHABIMBATHCA COBPEMEHHBIE 2MEKTPONBHTATEIN C BHE-
HIHMM POTOPOM, YIIPARISEMBIE HATIPSOKSHHEM, HMEIOME CTENCHb 3aIMnTh
IP44, ¢ npomMTKOM id 3alUMTHL OT Baaru. B o6MOTKy msuratens BCTPOSHB!

TEPMOKOHTAKTEL
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Kpamxui 0630p o6opydoeanus

LleHTpo6eXHble BEHTUASTOPDI .
ABYCTOpPOHHEro BcacoiBanna DRAE, DRAD

DRAE, DRAD

+ JBycTopoHHee BCachIBAHWE

*  DJeKTPOIBUTATENb C BHEUIHHM POTOPOM
* Kopnyc u3 olIMHKOBAaHHOM CTamp

* 100% peryIMpoBKa CKOPOCTH

Hasnauenue

BeHTHIATOPH 1IPpeIHA3HAYCHBI AJIS MCIIONb30BAHMS
B KPYITHbIX CHCTeMax oOIE0OMEHHOM U TEXHOJIOTH -
YECKOUW BEHTHISAUMH H KOHAWIMOHMPOBAHHA U DPEKOMEHIYIOTCA IUIA I10-
a9y BO3gyXa ¢ MabIM CONEPXAHMEM NBUIM, 4 TAKXKE HU3KOArPECCUBHBIX
ra3oB M ITapOB.

Pabouee roaeco

LenrpobexHbpie paboune koleca seHTHIATOPoB DRAE/DRAD nBYXCTOpOH-
Hero BcachiBaHuda. PaGouee Komeco, BBIIOJHEHO M3 OLMHKOBAHHOIO CTA/b-
HOI'0 JIMCTA, CMOHTHPOBAHO HENOCPEACTBCHHO Ha BHEIHEM POTOPE 3JIeKT-
POOIBUTATEN M CﬁaﬂaHCHpOBaHO BMECTC C HHUM [0 IBYM IUIOCKOCTHM, B
COOTBETCTBHE CO cTaHmaproM kauectsBa G2.5 no VDI 2060.

O6o3HauYeHHe THIIOPa3Mepa BEHTWIATOPa COOTBETCTBYET HAPYKHOMY JH-
aMmeTrpy paboyero xoseca.

Kopnyc

Kopnyc ueHTpoOeXHBIX BeHTHIATOPOB HM3rOTOBIEH H3 OIIMHKOBAHHOTO
CTANILHOTO NMCTA. JeTanu Kopiiyca COSAHHEHEI B SIHHYIO KecTKYIO KOHCT-
PYKLIMIO TepMeTHYHBIM HIBOM C [JOTMOJHHTEILHBIM YCUJIeHHEeM TOoYeuHOH
CBapXoOH y BONbIUKMX THITOPpa3MepoB. KopITyc BeHTHIATOPA FepMETHYEH I
ra30BhEIX CMeEcei.

[TpucoeauHUTEIbHBIE PA3MEPHI BXOAA H BbIXOAa SARLOTCA CTAHIADTHBIMH.

Daexmpodeuzamens

B BeHTHAATOpaX YCTAHABNHBATHCH COBPEMEHHBIC DNEKTPONBUrAaTesiM ¢ BHE-
IUHWUM POTOPOM, VIIPABJISICMbIE HANIPSDKEHUEM, MMEIOIME CTEIIeHb 3allldThl
P44, c npornTKo# IS 3aIMATEl OT RIard. Hekoropsie BeHTIWISITOPLL CepUH
DRAD MOCTaBISIOTCS TONBKO ¢ JRUTATENEM CO CTeneHbpio 3aumTel IP10. B
0OMOTKY JBMTAaTeNi BCTPOEHBI TEPMOKOHTAKTEI.

ROWVER_
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Ha3snavuenue:

Kpamxud o630p o6opydoeanus

LleHTpoOGexHbie BeHTUNATOPLL
B 3ByKOM3ONMPOBaHHOM Kopnyce :

KB ‘

Pacxoo eozdyxa om 200 »m°/qac do 20000 »’/xac.
Maxcumaavnoe oasaenue 2500 Ila.

BCHTHJIHTODI:I MOIYT HCIIOJb30BATBCA Kak
Ha BBITAXKKY, TaK B KadecrBe BeHTHIALHM-
OHHOH CSKIIUM B [MPMTOYHOHM YCTAHOBKE
DKOHOMHYHOE PellleHHe A CUCTEM BeH-
TUIAIMY O6LeCTBEHHOAIMMHHCTPATHBHBIX
¥ IIPOMBIIUTEHHBIX MTOMEIUCHHUI

TipocToit MoHTAXK.

Huzxmit yposens mwyMa (— 8 — 12 gB) ot-
HOCHTE/IbHO OBBIYHOrO WCIIONHEHMS.
IyMo- ¥ TemnoM30NMPOBAHHBIN JOTIONHUTEILHEIH KOPITYC,
Hcnonesyiores HeHTpoOeXXHBIE BEHTWISATOPH ABYXCTOPOHHErO BCa-
CHIBAHHA.

100% 3ameHsiioT LieHTpODe X HBIE BEHTHIISATOPH! ¢ OMHOCTOPOHHIM BCa-
CHIB2HUEM, TIPM 3TOM IIPH OAMHAKOBOM IIPOH3BOAMTEIBHOCTH UCTIONE-
3yercsd MEHBUIMU TUNOopa3Mep BEHTWINTOPA, YTO CHIDKAST CTOMMOCTD
U MOIUHOCTh 3MeKTPOABUTATEIIA.

TepMeTHYHOE HCTIOMHEHUE KOPTIYCa sl YCTaHOBKHK BHE [1OMEIMeHKH,
[OTOA0YCTOHYMBHIE ANIOMUHMBBIE OOKOBbIE NAHENH, KPbIiUA U3 1I0ro-
JOYCTORYKBOTO alloMUHUA (110 TPeGOBAHMIO)

JONONHUTENEHOE 3aIIIMTHOE TTOKPLITHE KOPHYCa 3IIOKCHAHBIM JJAKOM
(110 TpeboBaHuUIo).

Benmuaamoput

IpUMeHSIOTCS BEHTHASTOPEl IBYXCTOPOHHEIO BCACHIBAHHSA [BYX THUIOB'

C snexTpoABHTATE]IEM ¢ BHEIIHHM poTopoM, Mogesii DRAE/DRAD,
JUTST PELLCHMS 3aia4 ¢ HU3KHUM JaBieHHeM B cety no 800 TMa. 100%
peryivMpoBKa CKOpPOCTH BpallleHus pabodero Kojeca.

C paboy¥M KoJlecoM ¢ BHepel ¥ Ha3all 3arHyTHIMH JIOTTATKAMH U KITH-
HOpPEMEHHOU repenadell il peiueHus 3a4al ¢ JaBieHHeM B CeTH 10
2000 TMa # pacxomoM Bozayxa mo 20 000 M3 /4. KoMIUIEKTYIOTCS 4CHH-~
XPOHHBIMH ABUTATCNAMH Siemens.

ROWVER
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BbICOKOHANOPHbIe BEHTUAATOPbI -« i ay
B 3BYKOM30NMUPOBaHHOM Kopnyce
H

& ¥ s w ¢ 2 [ Lo

KBPF

LY [ T t

Pacxo0 6030yxa om 600 m’/uac do 10000 »’/uac.
Maxcumaasnoe dasaenue 2100 Ila.

Kopnyc:

+ KoprnycHas paMa U3 IIPOYHOIO CIIELMANb-
HOTO ATIOMHHMEBOTO MPOQIIH BbIIIOIHCH-
HOIO C IIOMOILBIO JHUTRA IO JaBIeHUEM, a
YTOJIKHM — M3 IIAaCTMACChL.

. HaHeIlH COCNIaHbl M3 CTANBHOTO JIUCTa U [IO
KeNaHWIo MOTYT ObITb NOKDBITH HIOKCH[I-
HOM KpacKoil.

+ Kopnyc Teruio- U 3BYKOU30JIHPOBaH.

* JIng ycTaHORKHM HA yIWI1e TMaHEeNM BEHTWIATOPAa WU3TOTABAHMBAIOTCA M3
ATIOMMHMA ¢ 3aLHTON OT JOXIA.

* [lo XemaHHIO0 BEHTHIATOPH MOIYT OBITh OCHAIIeHLI CEPBHCHBIMY
JBEPIAMH.

Benmuasmop:

*  Cpo60oIHO BpaILAIOLLEECH KONECO KPEIIMTC HEIOCPSICTBEHHO HA BAY
JBUTATCIA.
* Taxue BEHTHJIATOPBI SBIAIOTCA HOBOH pa3paboTKoi u HUMeEIoT Gonee

Boicokuii KIIJ1

Heuzamens:

1

Janubie BeRTHIATOPE MOTYT MOCTABAATHCA ¢ IBYMS THIIAMM IBUTaTe/ei: }

* TpexdaszHple HOPMATLHBIE JIBUTATENH [IEPEMEHHOTO TOKA, ¢ PEryJIH-
pPOBaHWEM YaCTOThI BPAIUCHMS,

*  OgHodasHBIe JBUTATENU NepeMeHHOIO TOKa, CO CTYIICHYATBIM pery-

JIHPOBAHHEM.

vk

Yemanoexa u cepsuc: v
It t

* TlpoctoTta yxoma ¥ oBclyXUBaHUS;

* TunoBble pa3Mepl HaHeENei NO3BOALIOT MEHAThL WX MSCTAMH, ;

*  DleKTpHYECKHE COEMMHEHMS OCYLIECTRISIOTCS B FEPMETHUYHON KIEMM-
HO# Kopobke.

ROWVER




@0 Kpamxuil o630p obopydosarus
KyxoHHbie BEHTUNATOPbI e e

KAFE/KAFD, KATE/KATD

Py
Pacxo0 eo3zdyxa om 150 m’/uac 0o 9000 »’/uac.
Maxcumaavnoe dasaenue 1200 Ila.

CneumanbHo pa3paboTaHbl I1d IpodeccHo-
HaJILHBIX KYXOHHBIX BBITSIKEK CTONOBBIX, Kade,
PeCTOpaHOB

*  LIyMou30JMpOBaHHBIN, KOPPO3HMOHHOC-
TOWKHH KOpITYC,

*  DhexTpoaBUrare]lb YCTAHOBICH BHE KOp- |

Iyca ¥ HE HAXOAWTCA B IIOTOKE TOPSYEro
BO3IYyXa,
CoeMioe pabodee KoNecO H HHCTIEKIIM-
OHHAaA ABepb Wi ObICTPO M YIOOHOH YHCTKH BeHTWIATOPA,
Husxuit yposeHb iyMa

* [Isurarenu Siemens

Kopnyc

Kapkac kopmyca H3roTaBIMBaeTcs H3 KOPPO3IHOHHOCTOMKOTO aIOMMHHI
CKPeIUICHHBIX YrOJKAMH M3 BBICOKOIIPOYHOIO XapOCTOMKOro IutacTuka Bee
OOKOBBIC NMaHENH [IBYXCTOPOHHHME M3 OIIMHKOBAHHON cTany TomuvHa 3By-
KOM30MSTIMOHHOTO ¢JI0s1 COCTaBNsAeT 25 MM BokoBas MaHeNb C 3IeKTPOIBH-
TaTe/ieM BHIIONTHEHA B BHAE CEPBUCHOH ABEPH st YACTKA KW 0OCTyXMBaHM
BEHTUJIATODA

Pabouee koreco

B BeHTHMIATOpax McMOMbL3YIOTCS paboyme KoJeca ¢ BIepen 3arHyThIMH JIO-
MAaTKaMu M3 ONMHKOBAHHOM CTANH M Ha3a] 3aTHYTHIMM JIONAaTKaMH U3 Kop-
po3HOHHOCTOMKOTO amoMHHMA O06a TMna pabouyux Kolec BRICOKO3DdheK-
TUBHLI H 00NajaloT HH3KHUM YPOBHEM IIyMa

Hlym

Ha kpuBbIX NPOU3BOAUTENLHOCTH NMPHBEHSHSL! YPOBHW IyMa B OKPYXaio-
UIyI0 CPely ¢ YIETOM LIYMONOIAIEHHA B KOPIIyce BEHTHIATOPA
PaGouas temneparypa go 80 °C

ROWVER
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Ycmanoexa ggnmuaamopa
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@2 Kpamkuii o630p obopydosanus

OcesBble BeHTUNATOPHI ' + '

o P 58
AXV, BXV i
Pacxod sozdyxa om 500 m’/uac do 110000 »m /xac.
Maxcumaavnoe dasaenue 1400 Ila.

Kopnyc

Kopnyc usrorarmsaetcsa U3 4epHOTO CTAIBHOTO JIMC-
T4 ¢ MOCHEHYIOIMM TOPSYMM IIMHKOBAaHHEM (MoJend
SH/LH) n apyx THMOpasMepOB: KOPOTKHIA, 3aKpPbIBa-
01U TosbKO pabouee koneco (SH) ¥ monHwii, 3ak-
PhIBAIOIIHN pabodee KOMECO U JIEKTPOIBUIATENL [10J1-
HocTelo (LH). TunopasMmep KopIyca COOTBETCTBYET
BHEITHEMY Ouamerpy pabouero koneca Ilo aByMm cro-~
POHaM KOpIYyca H3rOTOBACHb! (DMalLbl CTAHAAPTHBIX
pa3MepoB (MexnyHapouHei crangapr DIN 24154, R2).

A3ponrMHAMUYeCKMH Mpoduis jonacTeil pacCuYMTaH Ha MaKCUMATBHYIO
MPOHU3BOAUTENLHOCTE M 3(P(DEKTHBHOCTD [IPH MUHMMATBHOM YPOBEHE 1YMa.

Bo BTynke MoxeT 6bITh OT 3 10 12 soMmacTei, yCcTaHOBJIEHHBIX MO PasHBI-
MH VIJIaMH K [10TOKY BO3[yxa. YTo qaeT BO3MOXHOCTh HA OHOM THIIOpasMepe
BEHTWIITOPA HOLYYHTH HIMPOKUIH CIIEKTP KPUBbIX IIPOU3BOAUTENEHOCTH, MaK-
CHM&JIBHO TOYHO TIONOOpPaTh MOIENb BEHTMAATOpA Mo Tpebyemol paGoueii
TOYKE, IPU MAaKCUMANLHON 3(PhHeKTUBHOCTH U MUHMMANBHOM YPOBEHE LIyMa.

Bce aneMeHTr paboyero kKoJieca MPOXOAAT PEHTIEHOCKOIMKAIO A BbISB-
TIeHUsE CKPBITHIX aeteKToB U oTOpaKOBKH MX.

Pabouee koaeco

PaGouee kosmeco cOCTOMT M3 KopItyca, JTonacTel W 3alUTHOM KPbILIKY, BTyiKa
M3TOTaRIMBACTCA M3 AMOMUHHKA, B KOTOPOM XKeCTKO Kpensrcd jonacTd. Jlo-
MacTd M3roTaBMHBalOTCA U3 amoMuUHUA (Ho 400°C) unM BHICOKOIIPOYHOM
mractMaccel (1o 80°C).

Daexmpodeuzameau

B BEeHTWISTOpAX MCIIOJBL3YIOTCS CTAHZAPTHBIE 00HIEIPOMEIIUIEHHBIE 8CHHX-
POHHbIE TBMUIATEIH B 3aKPBITOM KOPIYCE ¢ KOPOTKO3aMKHYTOM OOMOTKOM:
2-, 4-, 6-nomocHble, Kiace 3aumTthl [P55. PaGouee koJjieco yCTAHORIEHO H
KECTKO 3aKpeIUICHO HEMOCPEACTBEHHO Ha Baly 3/ICKTPOABHIaTENs.

Cpox cayxcOvl senmuaamopa

OﬂpeﬂﬁﬂﬂﬁTCH CPOKOM CJIY)KﬁH MEKTPOIBUIATEIA W COCTABNseT HE MEHES

20 000 yacos.
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LleHTpoOexHble BEHTUNATOPbI
C NPSIMbIM NMPUBOAOM

Pacxod 6o3dyxa om 150 »’/uac do 20000 »’/uac.
Maxcumanvnoe dasaenue 2100 Ila.

Haznauenue

BeHTHJISTOPHI IIpeTHA3HAYEHEI 151 MCITOJIb30BaHUsI
B KPYIHBX cucTeMax o01eoOMEHHON ¥ TeXHOIO-
IHYECKON BEHTWIALMHM, & TaK XKe sl 00ecreueHus
noga4dy BO3Ayxa B HPOMBILIUICHHBIX ITPOLIECCaX.

Pabouee xoaeco

Ins obecriedeHHd IMMPOKOro JUalia3oHa IIPOM3-
BOTUTENBHOCTH U ONTUMAIBHOIO YPOBHA 3HEPro-
moTpebneHus Ui UeHTPOOEXKHBIX BEHTHWISTOPOB
ROVER 65in paspaGortad Liupokuii psan paGodux KoJiec Kak ¢ JIOMATKAMU
3arHYTBIMM BIIEpCl, TaKk H ¢ JIONATKAMHM 3arHyTHIMM Hasal. DTO IO3BONAET
Haubonee TOYHO BBHIOpATh TUITOPA3MEP BEHTUISATOPA B 3aBUCHMOCTH OT Tpe-
OoBaHUMH K paboyHM XapaKTepUCTHKaM, TAKUM KaK Harop, pacxol, YPOBEHb
wyMa, Ko3(hPUUHEHT [IONE3HOr0 ACHCTBUS.

Kopnyc

Kopnyc BeHTUIATOpPA BBRUTONHSIETCS B TPEX BapMaHTax:
F — craHpmapTHOEe MCIIOIHEHHE Ha HOXKAax oA
Q — ycuneHHOe HCIIOJHEHHE C paMOH M OMmOpoM B SNMeKTPOABUIATENS
BeiGop papuHaHTa UCHOJHEHMS KODNYCa 3aBHCHT OT MOIIHOCTH W raba-
PHTHBIX pa3MepoB Mcnonb3yemoro asuratens. ITpd sTom ans Gonbiimx BeH-
THIATOPOB BOZMOXHO HCIIONB30BATE TONBKO HCIOMHEHHE YCHICHHOTO KOp-
nyca ¢ paMOd M OROPOH i anekrpoasurateiss. ManeHbpkue BeHTHLITODEL
MOI'YT OBRITE CACTAHBI ¥ B CTAHJAPTHOM U B YCHJIEHHOM MKCHOJNHEHWM.

v

Heuzamenn

BriGop MoIIHOCTH  THITA ABMTATENS 3aBHCHT OT THIIOpAa3Mepa Kopnyca BeH-
THIATOpa ¥ TPeGyeMbIX [TapaMeTpoB pabouei ToUKH. /11 BEHTHIATOPOB MOTYT
HCIIOJIB30BATECS 2-X, 4-X W 6-TH IONIOCHBIE TpexdasHele asuratend. Ilpu
9TOM, €C/IM BeHTHIATOp OyaeT paboTaTe B JEBOHU yacTH cBoel paboueid xa-
PaKTEpUCTHKY, BO3MOXKHO HCIIONb30BaHUE MBHUTraTtenel MeHbLIEH MOIMHOC-
TH, ¥ NPUMEHEHHE KOpIyca B DOjee MPOCTOM UCHOIHEHHE,

ROWVER



@4 Kpamiuii 0630p obopydosanus

LeHTpoGeXxHble BEHTUNATOPbI - - A
C K/IMHOPEMEeHHOW rnepepaven .

TRZ / HRZ, TRE / HRE

Pacxood sozdyxa om 100 »m’/uac do 120000 »°/4ac.
Maxcumaavnoe daeaenue 3000 Ia.

*JmyxcroponHero BcachiBaiusg TRZ / HRZ.

*  OmnocroponHero scacsianusa TRE / TRE,

* Hasanzarnytele nonarky HRZ / HRE.

- Bnepensarnytsie momarku TRZ / TRE.

* Kopryc, pabotee koneco M KOMIUIEKTYIO-
LUHC U3 KOPPO3HOHHOCTOMKIX MarepHasIoB.

Hasnauenue

BenTinaTops! npegHa3sHaueHBl A UCIIONL30BA-
HUS B KPYITHBIX cUCTeMax 0b1e0OMeHHOH U Tex-
HONOTHYECKOM BEHTHMJIAIIHMH, a TaK Xe Ajid obec-
NEeYeHWA II0AaYH BO3NyXa B IIPOMBINIJIEHHBLX IIpoLECCax.

MOoIHEBIE BEHTHIATOPEL IBYXCTOPOHHETO BCACLIBAHUS UCIIONB3YIOTCH MPH
[IPOUIBOACTBE BEHTWIATOPHBIX CEKIIMH 1IEHTPAIbHBIX KOHIUIIMOHEPOB M OT-
JeNbHBIX BEeHTUJIATOPHBIX GJIOKOB B IIYMOM30JIHPOBAHHOM KOPITyCE.

Pabouee xoaeco

LienTpobexkHbe pabouHe Koeca BEHTHISTOPOB MOTYT ObITh OMHOCTOPOHHETO
WIH IBYXCTOPOHHEro pcackipanud. l1d obeclieyeHHs IIMPOKOIro IHANA30Ha
TIPOU3BOIMTENLHOCTH M ONTHUMATBHOTO YPOBHS 3HEPrONOTPEONIeHUA A [IEH-
TpobexHEIX BeHTHIATOpOE ROVER 6GbIn pazpaboraH wnpokuit pan pabouux
KOJIeC KaK € JOMNATKAMH 3aTHYTHLIMH BIEPE/l, TAK W C JIONATKAMH 3arHyThIMH
Hazajd. DTo NO3BOJILET Haubonee TOYHO BLIOPATH THIIOPA3MEp BEHTHIISITOPA, B
3aBUCMMOCTH OT TpeOoBaHMi K paboyuM XapakTepHCTHKaM, TAKMM Kak Ha-
1Op, Pacxof, YPOBCHb LyMa, KO(h(PULIMEHT NONe3HOTO NA¢HCTBHSL.

Kopnyc

B zaBucumocTu ot IPCABABICHHbBIX T’pe60BaIIHﬂ, MOLIHOCTH X Ha3Ha4CHHUA
BCHTHATOPA IIpeataracTca g Pa3IMYHBIX BAPHAHTOB HCIIOJHECHHA KOpITyCd,
KOTOPbIC OTIMYaKOTCA [IPOYHOCTbIO KOHCTPYKLUHU H HATHYHAEM (bﬂﬂHHBB.

Pama

Kopnyc, pabouee Komeco M gBUrarefs BEHTHIATOPA YCTAHABIMBAIOTCA HA
Hecyllyto paMy. Pama BeHTWIATOpA MMeEeT HOUBHXHBIC CAa3KM, jyTs pery-

"ROVER
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JIMPOBAHMST HATSDKEHWS KITMHOpeMeHHOM Nepenayuu. [ BEHTHIATOPOB 00/Ib-
UIMX THIIOpPa3MEpOB HCIIONB3yeTCS YCHIEHHas pamMa A ISl BEHTWISATOPOB
HeBGOobLIMX PAa3MEPOR CYLIECTBYET BO3MOXHOCTL YCTAHOBUTH JABUIATCNb W
yCTPOUCTBO HATSXKEHMsl KJIMHOPEMEHHOH MepejadH HeroCPEACTBEHHO Ha
KOpPIyC BCHTIWBITOpA. . .

Jlsuzamens

JIns npuBOAd BEHTUIISTOPA PEKOMEHAYETCS HCMOIB30BATL YETHIPCXITOMIOC-
HbIii TpexdasHeld aBurareiab. Heobxomrmast yacrora BpaiieHusi padouero
xoJieca Ompejie/sieTcsi BEIDOPOM KIMHOPEMEHHOMN TiepeIatiu.
YcTaHOBOMHAA MOIIHOCTE JBHTATCNIA ONpeneseTcd HeoOXonMMON MOUIHOC-
TBI0 Ha BAJIY BEHTHIATOPA, C YUETOM MOMNpaBouHoro Ko3dpuimenTa, ycta-
HOBJIEHHOIO JJIA BEHTWIATOPOB C KJIMHOPEMEHHOHW mnepenadedl pelcrrylo-
LIMMH HOPMaMH IIPOCKTHPOBAHMSA.

Ec/mM cylllecTBYET BEPOSTHOCTB TOTO, YTO BeHTHNATOP OyaeT paboTtaTh B
HEPACUYETHBIX PEXHUMaX, PEKOMCHIYCTCH obecreynTh 3aUHUTY ABHTATENA OT
reperpy3kd. [1o 3ampocy BO3MOXHA IMOCTABKA JBUraTesIsi ¢ TEPMOKOHTAKTOM.

Anmusubpauuonnvie onopot

Pama nBurarens 0GBIUHO YCTAHABIMBACTCA HA MPYXHHHBIC (PEKOMEHIYETCS)
MM pe3WHOBBIE AHTHBHOPAIIMOHHEIE OTIOPEL.
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YyCTpOMNCTBA
Imp Klima

OrHesagepXXvBalolMe KianaHbl,

KNnanaHbl ObIMOYA,afieHus

Ocznesadepxcusarouiie KAanans:

Orxe3sanepXMBaIOIKAE KNATaHbl YCTAHABIH-
BaIOTCS Ha NPSIMOYTOJIbHEBIX M KPYIJlBIX BO3-
JAYXOBOMAX B MECTax WX TepecedeHus C Or-
paxiueHuAMM B3PHBOIIOXapoomnacHbIX
nomelieHdi. Ilpu noxape oHM apTOMAaTH-
YeCcKM 3aMupaioTes M NpeayrnpexiaioT pac-
HpoCTpaHEHUEe MoXapa Mo BeHTWUISLHOH-
HEIM BO3IYXOBOJaM.

Tun KianaHoB B 3aBMCUMOCTH OT MYCKO-
BOTO MEXaHH3Ma:

+ Da30Bag MOIENb C TUIABKOH BCTABKOI

*  MOIENb C YHEpXHBAIOIIWM MITH TSHY-

LM 3JIEKTPOMATrHHUTOM

*  MOOETh C MEKTPOIIPUBOIOM.

OrHesajepXuBaloLue KIanaHbl cepTrtn-
uaposansi B CnoBeHnn, Asctpuw, Poccum,
TMonsine u XopBaThi.

Kranane: ovimoydaaenus

Kitamase! IuIMOyqaneHUs MPU HOXape aBTo-
MAaTHHEeCKHM OTKPBLIBAKTCH M obecrieuuBalor
ylajieHHe AbIMa ¥ XKapa.

THn KIa1aHOB B 3aBUCHMMOCTH OT IMYCKO-
BOTO MEXaHM3Ma:

*  ©aszoBasi MOIEJb C IUIABKON BCTABKOM

* MOIENb C ICKTPOMATHUTOM.

PL-12R-KS0

PL-13R-K80/F

’

PL-13R-K30/S

DOL-1R

DOL-1RK -
ANS YCTAHOBKW
B BOAYXOBOL,

B
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BeHTUNALUMOHHDbIE PeLUueTKU U KnanaHbl

Awomunueevie pememxu AR, SR-58

M3roToBI€Hbl M3 3KCTPYAMPOBAHHBIX ATIOMMHMUEBRIX TNpoduiei U nokpa-
1EHbl B HATYPAJIbHBIA IBeT amoMuHus. 1o XenaHuio 3aKa3yuKa BOIMOXHA
HOKPACKd € MOMOLIBIO MOPOUIKOROIO onbUieHrd B Jiiobo 1seT RAL,

AR-3

Cmaavnoie pemwemxu JR, SK, SR-14

M3roToRNeHBI M3 TMCTOBOM CTATH W HOKpalIE€HbI CIOCOBOM MOPONIKOBOIO
omeuieHus kpackoil RAL 9010. ITo xenaHuio 3aKa3yuKa U3TOTOBMM pelLeT-
KH M3 OLIMHKOBAHHOM WM HEPXXaBelollel CTald H MOKpacHM B TK60M 1(BeT.

-' IIIIII!IJ!HIIIIIII ey

JR-5 JR-6

SK-3
|
i | — '
SR-1 SR-2 SR-3 SR-4

Cmaabhbie GeHMUARYUOHHBIC KAGNAHBE
PV-1, PV-2

Harotosnexsl u3 NUCTOBOM CTaaM M MOKpa-
LIEHBI CIOCOBOM HOPOLIKOBOIO ONBLIEHUs B
mobolt upser uperoBoit rammbl RAL 9010.




@8 Kpamxuii 0630p obopydosarnis

JNuueinbie guddysopnl

Juneiinvte oughghysopot
Ynompebaenue:

Juneiinsie muddysoph [penHaIHa-
YeHbl NS TIOABOME I OTBOJA BO3MY-
Xa B NOMEIIEHHAX BHICOTON Or 2,5
1o 4 M. TlpucnocoGaeHn! Wi noa-
BOIIA KaK TEeIUioro, TaK M XOIOIHOro
BO3/lyXa, OCODEHHO TaM, Ijie OYeHb
cTporie TpeboBaHuA K KombopTy.

Onucanue:

[Manenn U3roToBNEHHI U3 AHOAWUPO-
BaHHBLIX ATIOMHHHEBBIX HPOGUIEH
C BMOHTHUPOBAHBLIMW LIWIMHOPW-
YECKMMM BAJIMKAMH JUIS PEryIMpo-
BaHMA HANpaBieHWs BO3/VIIHOIO
notoka B pamtyce 360°. Msrotoe-
JI€Hbl OHU M3 TLIaCTMAcChl BTOPHY-
Ho¥ 00paboTku. IpUcoeIMHHUTE -
Has KaMepa inHeiiHoro nudxbysopa
M3NOTORIEHA M3 OLIMHKOBAHHOM XE-
CTH ¥ MMEET B HOMKJIOUEHHHN PEry-
JTMPOBOYHYIO 3aCTOHKY I KOOI~
HUTENBHOH HACTPOMKM XejfaeMoro
MNOTOKA BO3AyXa.

Juneiinviil naneavnvili oupdhyzop

Jluneiinbie anensHbie AUGAOY30phl COCTOAT U3
NAaHeTd W Kamepsl. B 1popesy naHeia BMOH-
TUPOBAHE! LIMTHHAPHUECKHE BATMKH (HIeHTHY-
HbIE YCTAHOBJIEHHBIM B JIMHEHHbIX Huddy30-
pax LD-13, LD-14), 6Gnarogapsi KOTOPBEIM

MOXKHO HACTPOMTH KOJMH4YECTBO M HANPaB/IeHue
MOJIauX BO3MNYXA NOCTETNEHHO NON MOOLIM Y-
nom B muanasode 360°. MsrorarmusaeM pas-
JMIHBE (POPMB! MaHENEH ¢ MoOLIM pacnono-
JKeHMEM Ipopeseli 110 XeNaHWIo 3aKasqyuKa.
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Kpyrnsie v keagpartHblie auddy3opsl

Kpyzavie oughdhyzopu:
Kpymmeie aucdyzopsl npenHastadersl 74 MOIaYd W 0TBOMNA Bo3nyxa. bnaronaps

BBICOKOMY YPOBHIO MHAYKLIMH NPUMEHSIIOTCS Tipy GOMBIIOH PasHOCTH TeMIIEPaTyp
MeXJty BIYBAEMbIM BOZLYXOM M BO3MYXOM B NoMmenieHuyn. OTnHvaioncs 6obimoi
NPONYCKHOH crnocoGHOCTBI0 YW HEGOIBIIMM YPOBHEM LIyMA.

Cmaavusie kpyzavie ougpgyzopsr OD-1, OD-2:

H3roToBNEeHEl W3 NUCTOBOM CTAMH M MOKpallieHbl crocoboM MOPOIIKOBOIO
onbuieHus 8 RAL 9010. BosmoxHa nokpacka B moBoii Ipyroit 1seT 1o BHIGOpY
3aKa3ymKa.

Anromunuesniii xpyzaviii ouhdpyzop OD-3:

O6pyun mudhy30pa u3roToBICHb! W3 ATIOMUHUEBBIX IMCTOB, PErY/IMPOBOYHbLH
MexaHuaM — u3 craan. OkpauieH criocoBoM NopoLLKOBOro olblieHus 8 RAL 9010.
BosmoxHA nokpacka B 110005 Apyroil LIBET 10 BLIBOPY 3aKa34HKAa.

;Jj W=
N .
OD-1 op-2 0D-3

Keadpamusie oughghyzopun:

Ksanpartsie nudy30pbl TIpeaHASHAYEHI A TIOAAYY W OTBO#A BO3dyxa. braro-
naps BHICOKOMY YDOBHIO UHOYKLMM TIPUMEHSIOTCH Py GONbILoi pasHOCTH
TEMIIEPATYP MCX/1Y BIyBaeMbIM BO3IMYXOM M BO3IYXOM B rioMeleHun. Omnuuaiores
OONbLLLIOI NPONYCKHOR CIIOCOBHOCTLIO 1 HCOOBILMM YPOBHEM 1IIYMA.
Keadpamuvie ougpdpysoper KD-1, KD-2, KD-4:

W3rortossiensl U3 NUCTOBOH CTAAM U TIOKpaLleHbl criocofoM TOPOLIKOBOTO
orsiterist B RAL 9010. BosmoxkHa mokpacka B moBo# JIpyroit [BET 1o BEIGOpY
3aka3yuka. lNpucoeqHuTCIbHbIE KAMEPEI H3MOTOBJIEHB W3 OLMHKOBAHHOMH CTaTK.

| )

KD-1 KD-2
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