











"YACTh I
ITPOEKTAPOBAHHE XOJIOMHAJBHBIX YCTAHOBOK

TTABA 1

NCXOJHBLIE JTAHHBIE JJIA NPOEKTHPOBAHUA XOJIOIII&JIBHBIX
YCTAHOBOKR

PACYETHBIE IAPAMETPLI HAPYJKHOI'0 BO3AYXA

OT napaMeTpoB HapYMHOTQ BO3AYXa 3aBHCHT KOJIMYECTBO TENJICIPHTOKOB B Ka-
Mephl. YMEHBUIEHHE TENJIONPHTOKOB H CBA3AHHOE C HAM CHHXKEHHE MOTeph NPOAYKTa
OT YCYIIKH JOCTHraeTcs BKJIOUEHHEM B KOHCTPYKIHIO OTPaXKIeHHS JOCTATOYHO MOLL-
HOFO CJI0sl TenJOH30/ADHA.

Jlns Bri6opa HOPMATHBHOrO Ko3hdHIHEHTa TENJIONEPEaTH OTPAKAEHHS XONOLH/Ib-
HUKA HeoOXOAHMMO 3HAThL, B KaKOH KJAHMATHYECKOH 30He paclo/IoXeH XOJAQAHJIbHHK.
KauMaTHuecKylo 30Hy onpefeisioT IO CpeiHeroloBoil Temmneparype. ‘Teppuropns
CCCP nenuTcsi Ha TPH K/AHMAarnYeCKHX 30HHL: ' .

H0XHYIO CO CPelHerolloBofi TeMnepaTypoil HapyxHoro Bosayxa 9°C ¥ Bhiwe;

CPEJIHIO0 CO CPEJHErofioBofi TeMnepaTypoll HapyxHOro Bospyxa or 1 me 8°C;

CeBEPHYIO CO CpeHEroAcBoil TeMmnepaTypoil HapyxHoro Bosayxa 0°C n Hitke.

HauGo/blune TenJonpuToxy HabJIOJlaloTCA B CaMoe Kapkoe BpeMms roja, 410 u
onpejienseT Bu6Op JeTHell pacueTHOR TeMmepaTyphi HapyKHOrO BO3JyXa. 3Ty Tem-
nepaTypy HaXOJAT IO CpejHeMecAYHOH TEMIEpaType CaMOro XapKoro Mecsuna c ydge-
TOM BJIHSHKA MaKCHMaJbHbIX TEMNEPATYp, OTMeYaeMHX B 3T0 BpeMs. PacueTssie TeM-
nepaTyps HAPYXHOro Bo3jyxa A/A HexoropuX ropozoe Coserckoro Coiosa npHBene-
Bu B rtaba. 1.1. ;

Jas pacuera NapoH30NANHCHHOTO CJ/I0A, NPERHA3HAYEHHOr0 A7 SAlHTH TENJO-
H30JIAMKH OT NPOHHKHOBEHHA B HEE BJIar¥ H3 HapYKHOro BO3AyXa, HeofXOiHMO
3HAaTh OTHOCHTENbLHYIO BJAMHOCTb BO3JYyXa CaMOr0 »KapKoro JIETHErG MecAla
(cM. Taba. 1.1). :

Jlns pacyera MOIWHOCTH 06OrpeBaTeNbHLEIX YCTPORCTB, KOTOPHE HHOT/A 1P HMEHSIOT
AJsi o6orpeBa B 3HMHee BPEMsl KaMmep XOJOJHNbHUKOB C HYJIEBHIMH TEMIEPATypaMy,
TpeGyerca 3MMHAS PacyeTHAas TEMIepaTypa Hapy:HOro Bosayxa (cM. Tada. 1.1).

[Npu HEOOXOXMMOCTH CBEJEHHS O TEMNEPAaTypax K BJAKHOCTH BO3JAYXa MOKHO
noayaute #3 CHullll—A.6—72 «Crpoure/pHas KAMMATOJIOCHSL H reoH3HKar.

PACYETHAA TEMIEPATYPA BOIbI NJA OXJIARIEHHAA ROHJIEHCATOPOB

[Ipn o6opoTHOM BOJOCHAGKEHHH TeMNepaTypy BOAM IJs OXJaXKJEHHs KOHJeHca-
TOPOB XOJIOAWJIBLHLIX MalUWH NPHHHMAOT Ha 3—4°C Belle TeMnepaTypel NO MOKPOMY
TEPMOMETpPY, KOTOPYIO OnpeaensiioT no d—i-auarpaMme Aas BJAXKHOrO BOsjayXa Ha
nepeceveH HY JMEHH NOCTOSHHON SHTANLIHH, XapaKTepH3yIoleH COCTOAHHE HAPYKHOTO
BO31yXa, C JHHHWeH Hacuinenus @ = l.



Ta6anua 1.1

Oriiocuresit-| Otnocutenh.
Teunepatypa, °C | Han Baax- Temneparypa, °C | #as panm-
nocre, % HocTe, %
Topog é l'opon o
= | B g & g x| & B |
=& = o = =X =
B B 2)%)3 AHHE
Anua-Arta 8,7 34 | —22| 35| 68 [ Mypmanck 0,0{ 25 | —26| 63| 86
Apxanreanck 0,8 27 | =32} 63 | 87 | Hopopuccnfick 12,7/ 33 | —12]| 53} 74
Acrpaxans 9,4| 34 | —22| 37 | 8l | HowocuGupex —0,1{ 30 | —39| & | 80
Awxadag 16,3| 40 | —12] 21 | 73 { Onecca 9,9{ 32 |—16] b5 | 82
Baky 14,4/ 34 | —3] 46 | 73 | Omex 0,0l 31 | —-36| 62| 79
Bapuaya 11| 31 | —=37| 54 | 77 | Openbypr 3,90 34 | —30f 40| 83
Bpanck 4,91 30 [—23| 53 | 82 || Opamonukun3e 7,930 1 —15] 61 | 74
Buarinoc 6,2 28 | —23| 58 { 86 [l [Tepmn 1,529 [—31f 57| 83
BaaausocTok 4,00 30 | —12] 79| 62 || Nonrapa 7,00 31 | —21] 48} 85
Bnanumnp 3,4/ 29 | —28| 57 | 86 | Pura 5,6/ 27 | 19| 63| 84
Boarorpan 7.6 35 | —25] 33 | 84 || PocruB-pa-Jlony 8,71 33 [ —21| 41| &1
orga 2,21 28 | —29] 61 | 84 | Camapkaun 12,9) 37 | —13| 25| 62
Boponex 5,4 33 | —25| 47 | 87 | CapatoB 5,3 33 [—28]| 41 | 77
Bopowmaosrpan 7.01 33 {—23| 40| 78 || Cocpasionck 1,2 30 |—24| 54| 79
T'opbkuil ’ 3,1 29 {—28| 56 | 86 || CemunmanaTunck 3,234 |—36} 40| 72
Iposuufi 10,1] 34 | —16] 47 | 80 || Coun 13,4/ 32 | —1} 67| 70
HemponeTPuUBCK 8,5 33 | —20[ 43 | 83 [ Craoponoss 9,11 33 f—19| 47 | 82
Jlywan6e 14,2 36 | —10( 24 | 64 | Tansuu 5,0 26 |—21| 71} 83
Epenan 11,6 35 | —18] 34 | 68 || Tambon 4,8/ 32 | —26| 49| 81
Heanoro 2,71 30 | —28| 56| 86 [ Tamkent 13,3| 37 | —13| 24 ] 59
Hpryrek —1,1{ 29 [ —36| 58 { 77 || T6uaucu 12,7/ 34 { —8( 39 &7
Kues 7,21 31 | —22] 52{ 83 | Twmens 1,3| 31 |—35] 58| 77
Kupos 1,5 29 | =31| 56 | 87 || Tomck —0,6{ 29 | —39] 59| 79
Knwunen 9,41 32 | —I7| 45| 77 || Y¢a 2,8 32 | —30| 53| &2
Kpachogap 10,81 34 1 —18) 46 | 73 | dpyuse 9,835 | —21| 28} 60
Kpachosapck 0,5 30 | —40| 52 [ 72 || Xa6apoeck 1,4 32 | —33| 67| 76
KyiiGuwes 3,8 32 | —29| 48 | — | Xapekos 6,9 32 | —22| 49| 8l
Kypek 5,430 | —24| 53 | 84 [ Xepcon 9,8/ 33 [—I8| 41 | 79
Jlennurpan 4,3/ 27 | —24} 59 | 82 | Lleaunorpan 1,4/ 33 | —33] 42| 80
Maruuroropck 1,2 31 | =32 49| 75 || Yura —2,71 32 | —39| 53| 73
Munck 5,4| 28 |—23| 56 | 61 | Slara 13,00 33 | —I1] 56 | 68
Mockpa 4,8/ 30 | —26| 50| 83 | Slpocnasas 2,71 28 | —28] 58| 85

B cnyuae npaMoTounofl cHcTeMu BOAOCHAGKEHNA 13 ECTECTBEHHLIX BOJOEMOB TEM-
nepatypy BOAH .B KYPCOBWX H J(MJOMHLIX (IPOEKTAX MOMKHO npunumarth ua 6—8°C
HHMXe TemnepaTypul HapymHOrO BO3LYXa.

PACUETHAA TEMITEPATYPA I'PYHTA

Pacueriyyio TemnepaTypy rpyHTa NOR NOJIOM, HMEICILKM HAarpepaTtesiblue ycrpoil-
CTBa, MPHHMMAIOT NpH 3JeKTpooGorpese rpynra pasHolt 1°C, npu Apyrux cnocobax
oforpepa ¢ y4eTOM HepaBHOMEPIIOCTH pacnpefenenus Temnepatyp 3°C.

O6uuHO AeACTBHTE/LHAA TeMnepaTypa rpyHTa B pacueTax XoJOAMJLHBIX Kamep
He BeTpevaerca. IIpH 1eo6xonimMocT AeHCTBHTENLHYIO TEeMNEPATYpy FPYyHTa MOMHO
ONpenesiiTL NO KJIHMATOJIOTHYECKHM CnpapodHukam. JleBcTBHTENbHYIO TemnepaTypy
TPYHTA Y CTeN NOABAJEHLIX KaMep NPeANnpHATHI TOprosjy 1§ OGLIECTBEUIIOTO NHTAHKA
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MOMHO NPUHUMATL Anf 10%HOf Knumartuveckofl sonw 25°C, mas cpepueft 21°C, nas
cesepuoit 17°C. TemnepaTypy rpyHTa noi nonoM NOABANBHHX Kamep THX Xe npell-
NPHATHIT MOJKIIO NPHILHMATh cooTBeTcTBenHo 18, 14 w 10°C.

PEJXKHMEI XOJOHJIbHOH OBPABOTKH DPOJIYKTOB

Pacnpeflenutenbibie H NPoK3BOACTBeHHblE XonomwabHukH. IIpaBuabuelii BriGop
PEXHUMA XOJOAMALNON 06pafioTKN NPOAYKTOB {TeMmepaTypa, BJAXKIIOCTh M CKOPOCTh
ABIOKEHN BO3AYXA, HAYANBLUASI H KOHEWNAs TEMNEpATYpa NPOAYKTA, NpOAOIMKHTE b
HOCTh XOJoAMb1oll 06paboTKi) UMeeT Bauoe 3iaueRHe JAR COXpaHeHHst BHICOKOro
KayecTBa M YMeHBbINEHHS NOTeph npoayKros, CHIXKeHHe TeMnepatyp M 3HAUYHTE/bHOe
yBeJHUeNHe CKOPOCTH [IBWKEHHA BO3ZyXa B Kamepax X0JOIHNLHON 0GpaGoTKH no-
3BOJIsOT B 2—3 pa3a YCKOPHTb MPOUECC OXJAMIEHHS H 3aMOpaXWBAHHA U NPH STOM
CHH3UTb YCYWKY npoayktoB na 25—35%.

Oxnaxjenne Msca OQHMOCTAHAHLEIM METOJOM OCYUIECTBJISIIOT B KamepaX C Temmne-
paTypoil poaxyxa —4 -~ —5°C npu ckopoCTH ABHXKeHHS BO3xyxa 1—2 M/c B Teyeune
12—16 u (s roBAdNUbLY). '

[pu apyxcranuiiion MeTOMe MACO Ha NePBOIl CTAHI OXJ1aM JAETCH B KAMEpEe 0X1aK-
AeHMsi TpH Temneparype Boanyxa —I0 = —I12°C # cropocTH JABHXKEHHS BO31yXa
1—2 m/c B Teuene 6—7 4 (a1 ropaauies). [Tpi 9Tom TeMnepaTypa Msica TOHHMKAETCS
npumepito ao 15°C. Bropas crajus OXJia MACHHA OCYIMECTBAAETCH B KaMepe XpaHeuHs
(nooxnampenus) Maca ¢ temnepatypoii —l - —1,5°C npu ckopocTH ABHMKeHUS BO3-
ayxa 0,1—0,2 m/c B Teuenue 15—17 u (N0 HeKOTOPLIM HeTOuHHKaM 10—12 ),

TeMmneparypy Mfca, NOCTYRAIOILETO HA XOJOANABHYH0 00paboTKy, NpHnUMaiOT
pasuoii 37°C, a B Kohile npoilecca oxaaxienns 4°C. OTnocurensnas BlaXHOCTh BO3-
Ayxa B Kamepax oxaawuenns 90—95%. o ,

TITHIY MOXHO OXJ1aXKAaTh B KaMepe B Teuenne 10(15) 9 uau B TyHHENAX B TedeHnue,
2(4) u (neppan widpa anech ¥ JaJee OTHOCHTCA K XYpaM H yTKam, unbpa B cKoGKax —
K TYCAM U Hitnefikam).

TeMnepaTypa Bo3nyxa B Kamepe —1°C, omitocurensias saaxuocrs 90%, temne-
patypa nocrynamomero npoaykra 30°C, smxoasinero 4°C.

Onnoa3snoe 3amMoparKuBaHHe MfAca HA XOJOAHIbHUKAX MACOKOMGUHATOB mpous-
BONMTCA B KaMepax ¢ ycu/euHoH UMpKYJAuMed BosgyXxa npH TeMnepatype BoanyXa
—30°C. Tlponecc nantca 24 u, Temnepatypa nocTynatomero Msica 37°C, Buixoasiero
—12°C. ITp1t Taxkux Ke YCADBUAX 3aMOPAMHBAIOT MACO HA PACTpPEfeNHTENbHBX XO-
JIOMUALHHKAX, 110 TeMIepaTypy ROCTYRAIOIero Msca npuHumaior pasnoil 8°C, BbI-
xonswero —18°C, a Bpema xonomunsuoit ofpaborku 20 u,

3amMOpamMHBalOT NTHUY NPl TeMirepatype Bo3fyxa B Xamepe —30°C. TeMmneparypa
nocrynatonteft ntnusl 4—0°C, Buxonsuteft —15°C. Bpems xononunenodl o6paboTKH
3aBHCUT OT XapaKTepa ABHXKENHA BO3JyXa, OT croco6a ynaKOBKH NMTHURL B KaMepax
Ges npunyAHTENbHONR UHPKYAANH Bo3ayxa — 16(20) 4, B KamMepax C YCHEHHOIt 1ip-
Rynanueli sosnyxa — 12(14), B Tyumennx — 4(6) 4, ecaw nTHua ynakoRaHa B Jie-
peBAnHbLIE ALINKH.

[Tpy nowrTyusoM 3amMopaknBaltud NTHUS! B KaMepax ¢ yCHJeHHOR uHpKylsuneil
BO3/lyXa npollecc 3HAYHTENbIO YCKOPHeTc W npotekaer 5(7) 4, npliveM XOJ0AHABHAS
o6paGoTKa NTHUBLI BefleTcR OT MadajbHON Temnepatypwl 25°C. ,

]gac.no BHMSD[)a}KHBaIOT npu TemuepaType Bo3nyxa B kamepe —30°C B Teuenue 24 4
oT a0 —I12°C, ;
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Ha xonogHibHMKax puibnofl NPOMEIUNEHHOCTH NPOAYKTHL 3aMOPaXKUBAKOTCA B
iepax C YCHJAeHHON uMpKynsuyel Boaayxa npH f, = —30°C B Teuenne 5 u or 5 go
16+ —18°C unu B TYHHENIBHLIX MOPO3MJKAX NPH TemMnepaType Bo3ayxa mo —35°C
eyenne 4 4.

XpaseHHe MOpOMeHHIX NPOAYKTOB Npu Gonee HMU3KNX TeMnepaTypaXx no3sosser
MiynTh CPOK XpaHeHHs 6e3 yXyJeHts KauecTBa NpoAyKTa (Tak, NpH NoINKeHHR
iflepaTyphl XpaHeHls MopoxeHoro Maca ¢ —15 so —20°C cpok xpanenus yBenu-
iaeTes ¢ 9 go 18 mec).

X paHuTh MOpOMeHHe rpyanl peKOMeRAyeTcsl Mpy TeMnepaType Bo3JlyXa B KamMepax
0°C u otHocHTenbHON BNaxuocT Bosayxa 80—90%. B kamepax xpamewns maca,
Bl 1 MSICONPOAYKTOB PeKOMEHAYeTCH MOMIEPKHBATh BJAAXKHOCTh BO3NyXa OKOJO
10%. TIpoayKTal mocTynawoT B Kamepbl XpaHeHHA B OCHOBHOM C TemnepaTrypodt
' .

TemnepaTypn xpanenHs OXJIaMIEHHLIX IPY30B CYIECTBENHO 3aBHCAT OT BUfa
IYKTA.

Msco, cybnpoaykTsl H oxnajenuad ntuua xpauatcs npy f, = —2°C u oTHacH-
.bHOM BiamuocTu Bosayxa 90%, KonGacHuwe uapeans, xonyenoctH npu ¢, = 0°C
4 —8°C H oTHOCHTENbHOH BJaMKHOCTH BO3gyXxa 75—78%.

Puta nparoro nocona, xonomuoro konyenus, caaGo- n cpenHecoNeRass XpaHHTCA
ity = —2-+ —8°C, uxkpa — npu TemnepaType —2-+ —I12°C.

Slitna, ynakopantue B KapTOHHbIE KOPOOKI, XpausTcs (IpH TEMNEpaType BO3dyXa
1,5+ —-1,6°C (KopoOKH e nepesopaunBaioT). [IpK xpaHennd Auu B 1epeBANHBIX
tIKax, KOTOpbIe N1eDeBopauHBaiOT BO BPEMA XPANeH U, TEMIIEPATY Py BO3yXa MOKHO
3uth Jo —2,5°C.

B xamepax oxsameHus MOJIOKA, CJNBOK, KICJIOMOMOYNLIX POXYKTOB, 2 TaKke
PKOBO-TBOPOKHOI NpOAYKIHI TeMNepaTypa Bo3nyxa okono 0°C, xpanenus Teopora
= 0= —?“C, ctipoB —4 -+ 4°C, oxJamaeHHA h KPaTKOCPOUHOLO XPaueHHA Macja
12+ —15°C.

B kamepax xpanemitss GpyKToB M 0BOWEH MOryT GhITh NPHEATHL ClenyollHe TeM-
JaTypbl Xpaneuns (8 °C):

SI6a0kH, rpylns, BuHOTpaj, Kamycta Kodamuas 0+—1

Lxrpycobue 2—6

Kopuennonn —l+

Jlyk, wechox —l -
Kaprodens 2—4

OrHocuTenbuas BRaXHOCTh BO3jYXa B KaMepax XpaHeHHs nJofoB U oBotelf Nof-
oKuBaetcs B npepenax 85—95%, Kpome kamep xpasenus Jyka W 4ecHoKa, rie
AKHOCTh AOJDKHA 6uth 70—80%.

Bo BcnoMoraTebHbIX NMOMEIMEHHSX XOJOAHJBHUKOB MPHIIHMAIOT CAENYIOUIHE TEM-
pATYpEL: B IKCNEAHUHAX pacnpefesuTe]bHHX Xoaoauabsukop —10°C, npoxsson-
\eHHLIX XOJIOAMBHHKOB 12°C, npuemubix pubut 0°C, ynakopoyumx (pa3rpysou-
1X) prIGbl no —5°C.

OKoxuaTeNbHLA TeMNEpaTypHblil H BAAMHOCTHBIN pEXHMBEI B Kamepax ycTaHas-
BAIOT NO TEXHOJOTHYECKHM MHCTPYKUHAM. ITO OCOGEHHO BajiHO OPH ONpefesenHH
ITepaTypBl BLNYCKAaEMOTO NPORYKTa, TAK KaK OHa He BCerjla COOTBETCTBYET Temnepa-
pe Bo3ayxa B Kamepe.




MpepnpusaTus Toprosau u ofwecTBeHnoro nATanusl. B cTansonapsbIx Kadepax
NpejnpHATHI TOProBAH H OGUIECTBEHHOrO NHUTAHHA NPOAYKTH XpauaTcs oT | o 6
nueil, npHaeM NOCTYMAIOT OUH HA XpaHesHe B OXJAXKNEHHOM HJN 3aMODOKEHHOM CO-
CTOsIHNH,

B cBazu ¢ Tém 4T0 XpaHenHe KPaTKOBpeMenHOe, B KaMepaX NOJJEpIKHBAETCH TeM-
nepaTtypa 6oJiee BhICOKas, YeM B pacnipe/leIMTebHEIX XONOAHAbHHKAX, Temmeparypa
B kamepax {B° C) npmBefena muxe.

Kemeprt xpanenns
maca +0
prifnl —2
JHMPOB, MOJIOKZ, MOMCUHMX mnpogykTom, sum, 1—3
TacTPOHOMHYECKHX WSJeNTHA

MACHWX ¥ PLGHuX noaydaGprKkaTon +0
oBoLiimX NoKydabpuKaTos 2
¢pykroB, from, oBollefl, HANMTKOB 4—6
MOPOIKEHOTO M 3aMOPOMEHHKX NPORYKTOB e Bue —15
Kamepa orxonoe (sa mpepgmpustasx ofilecTBerHora 2
E NuTanua)
o3 npa Kamepe oTX0acB 5

OrHocHTeNbHAA BJaXOCTh BO3ZYXa B Kamepax ONpeleJIieTcH BHIOM XpaHUMbIX
NPOLYKTOB B XapaKTepoM YNaKOBKH H cocTasager (B %); ’

JIna MAca OX/MamAeHHOro, TacTPOHOMHH, KOH- 80
ANTEPCKHX H3eStuid
3 JinA MOMOuO-KHPOBBIX NPONYKTOB, CLIPOB, 85
“ fIHL, MSCA MOPOKEHOro .
Jlna ¢pykros, osomefi, nonychaGpHKATOB MAc- 9%

HhIX H peIGHLIX

Ecan npoaykTel XpaHATCR B NapOHEeNpOHHIAEMOR YNAaKOBKe, TO BJAXKIJOCTh BO3-
Jyxa B Kamepax He DerjaMeHTHpyercd.

Ilns noanepkanuf Gonee BLICOKONH OTHOCHTENBHOM BJAXKHOCTH BO3LYXa peKoMeH-
AYETCH, HAtpHMep, YMEHbIUHTh Pa3sHOCTh TEMAEPATYP MeXAY KHISILHM XJaJareHToOM
(nau paccosiom)} H BO3AYXOM B Kamepe, S

PACUETIIAMl PA3ITOCTE TEMITEPATYP NNA BHYTPEHHNHX OTPAKIAEHHH

Tlpu npoeKTHPOBaHKMH KPYNHHX XOMOAMALUHKOB TEMNEpaTypy BO3lyXa B KODIUIO-
pax, TaMbypax, BeCTHGIONAX He onpefenstoT, TennONpATOKK 4yepe3 CTedbl U nepero-
POAKII, OTAE/RIOUINE OXJIAMKAACMbIE NOMEIMEHHUA OT HEOX/1aAaeMblX TaMGypoB, BeCcTH-
6ioned B ApYTHX noMementi, HaXoAAT No pacyeTHON Pa3HOCTH TEMNEPaTyp KAk 4acTH
_ OT pasfioCTit TeMAepaTyp ANA HAPYMKHLIX CTe. YKa3aHfibie TENAONPHTOKH COCTABNRIOT

. 70%, ecaH STH noMewigHHA coofiutaloTesl ¢ HapyKHbM BosayxoM, 1 60%, ecan me co-
obuaoTes. ; .

Ilns npepnpuaTHit TOPToBAK H OOUIECTBEHHOrO NHTAHUR TEMIEPATYDPY CMEKHEIX
WTIOMEllleHH il MOXHO NPHIHMATB: JJIsl 10)KHOH 30Hbt 28°C, aas cpepnredt 24°C, pas ce-
epofi 20°C, Inx xopupopos, BecTuGionell, Tam6ypos — cooTperctennot 14, 12 n
10°C.




TITABA 2

OL'LEMNO-INTAITHPOBOYHBIE PENIENTHA W CTPOUTENBHAA YACTH
XoJoAmIbHHIItOB

OBGHIHE CREIENNA

O6beMHO-NNIAIMPOBOYHLIE DElIeHHA  XONOIbIIKOB JIO/KHE COOTBETCTBOBATH
pecoBaunan CHull 11—105—74 u «[Hopmam Texuonornyeckoro npoekTupobatius xo-
fnabtkoBe, [priaTite peueniist JOAKNO OlPEAEATECA NPEHKIE BCETO SKONOMU-
1€CKOIt [1eJ1eco06pasHOCTBIO ero.  3TO 3HayliT, YTO NPl Bui6Ope KOHKPETHOTO pelie-
(A PACCMATPHBAIOT BOMPOCH O NpiMeHenrlln NporpecciBHON Texuonorun obpaboTku
WA XPBIIEHHH I]pO,[lyKTOB, 06 HCMNONbB30BaRIN l(HJIYCTpHﬂJ'lebIX METonon CTPOIlTethCTBa.
TANJAPTHBIX CTPOMTENBHBEIX KONCTPYKRUE U 3NIeMetToB, O WHPOKOM ICnoib30BaHHI
PEACTB MEXaHH3a1l MOrpyaonyio-pasrpysoutsx paboT, fOTOUNOCTH fnepeMeutenus
(pysos, o6 ynofictee obcnywupanus ofopynoBalits.

XonopnabHIKIL MOTYT GbiTh MHOCO3TAXHBIMH, HBYX5TaMUEIMIL (I ONNOSTAKHKMH.
(3 KYpCOBHIX H ANNNOMHBIX NPOCKTaX NPEANOUTHTE/bHee BHITOJHEHIE HPOSKTOB OAHO-
JTAXCHBIX  XONOMUWILHIKOB PasauyHofl eMKOCTH W paanangioro Haspavenusn. Oapo-
JAKHBIE XOMOHMNABIKKIL [03BONSIOT YNPOCTUTH CXeMY MeXawl3aiid Morpy3ouHuix
860T, YBEAHYHTL Tpysopofi ¢pouT, ofecneditTh LIHPOTY Mauespa TPAHCIOPTHLEIX
pelcTB, Hojee nosO UCNOIbL30BATH TPY30BOH o0BeM XONOTHAbHUKA. I tepocTaTKam
LUO3TAKINX XONOQMNBEHIKOB MOXHO OTHECTH OTHOCHTe/ILNOE YBeJMYeHHe nopepX-
10€TH HAPYMHMX orpaiieHtli, YTO B HEKOTOPOI cTereHtl CKa3hiBaeTCA 11a BeJaHyHIle
,eMNIONPUTOKOB H COOTBETCTBEHHO Ua YCYWKE (ICYNAKOBAHHBIX TPOAYKTOB.

BblcoTa uomeuienuii ONHO3TANHbIX XOJOAWIbItHKOB emkocThic 1600 T u Gosee
.0KHa ObITh fle MeHee 6 M, emKocteio ot 125 no 1500 T — 4,8 M, eMKOCTBKO Mehee
125 T — 3,6 M. B MUOrO3TaxiIbX XOJOAHIbHIKAX BhCOTa HANIEMHBIX 3TaiKelh oK
uiTh 4,8; 5,4 nan 6 M, nNOZBAJLAOrO 3Tamka — e Medee 3,6 M.

Tunel X0NOANALINKOB

OGbenno-naamupoBoYHEe M KOUCTPYKTHBHLIE Peluentts 34anufl XONOAHABNHKOB
HIPENeNSIOTCH  HX HasuavyeHuen, NPHYENM pellaoulee 3HAYEHUE NMEeT TeXHOJOorus
.houn3BoAcTBa. :

Pacnpenenutensunle xonoauasHuku. Ilpemtasnadennt gan paniioMepioro obecre-
SN Haceneuns ropofioB It pabounx NOCENKOB CE3OHTLIMIt NPOAYKTAMN NMUTALHA B
svenue peero rofa: XosoAlwiblian o6paGoTKa rpy30oB HA TAKHX XONOAHJAbHUKAX NpO-
I3BOANTCA B OI'PaH{IYeHHLIX PA3MEPaX, a NOTOMY MOUMOCTE YCTPOHCTB A OXNamae-
B N 3aMOpaXkHBauiA HeBennka. OCHOBHLIE eMKOCTH HA TAKHX XOJIOAMMBIHKAX 3a-
/ATEE NIOJ] XpaKes e MOpomelLtX rpy3on (10 75%), a ocraibnas yacTh XOJAOAUIbHHKA—
.aMepbl C YH{LBEPCANBHbIM TEMMEPATYPHbIM pexumoM. Ha xoJoauibHHKax eMKOCTBIO
onee 5000 T npeaycMATPHBAIOTCA Kamephl, npenuasttauesibie 1Js XpaHeitna oXnax-
€lHIBIX TPY30B, MPIUEN pasMeph! H 4HCJIO TAKHX KaMep npHHUMAIOT ¢ ydeToMm obecne-
clis pa3fenbHOre XpallenHa HeOfHOPOAHBIX MPOAYKTOB. OpHeNTHPOBOUIO CTPYKTY-
y xonomglfum"l EATKOCTH pacnpelle/IHTe blibiX XOJOAHIBHHKOB MOXHO NPHHHMATh
o Ttaén 2.1,
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Ta6anua 2.l‘

, CrpyxTypa xumnwnufoﬂ emxocts, % T ARRRpp——
bl ep,
EMxocTh xonopunbunka, 3 KAMEpH € YHHBCpCRnD- mp?rj:#::tnuiuk;u ’
it wogome: | e o | bt | @ e snden
pe)KnMDM
50—G600 50—75 — 25—50 Ho 5 T/eyr
1000—2000 75 — 25 » 1%
3000—5000 75 — 25 » 0,5%
Bonee 5000 60 20 20 » 0,59

CTPYKTYpa XONOAMABHON EMKOCTH XOJONHJIBHHKA N0/HXHA OLITh YTOuHEHA B KaXK-
AOM KOHKpeTioM ciyuae. B xonopnneHukax emkocTteio go 400 T Mopo3nabibe Ka-
MepH, KaK npaBijio, He NpepycMaTpHBaIOT. B pacnpefesHTeNbHBIX XONOAHJBHHKAX
c/ieflyeT NPOeKTHPORATh KaMephi XpatieHils 0XNaXAeHHOro MfAca 1A o6ecrneyeHHs Ha-
cenenns obCAyXHBAEMOro palioHa H3 pacyeTa TpexcyTounoro 3anaca. OpHenTHpoBsoY-
HO MOMHO ngumm:, uTO NOTPeGHOCTDL B MSICE OJIHOFO YesoBeKa COCTABJSeT Ha TPoe Cy-
TOK okojo (0,4 Kr, uTo B mepecueTe Ha YNCJEHHOCTb HACENEHHA COCTABHT MPHMEPHO
15 T ua 1000 T ycaopHoil eMKOCTH XOMOAHNILHHKA. -

EMKOCTb X0MoiuabliiKa OnpeaessioT pasienblio No KaMepam XpaHeyus MOpOMe-
HEIX H OXJaXIenislX rpysoB B kKyGoMeTpax rpy3oBoro ofbema # B TOHIIAX XPaHHMOIO
rpysa u3 pacuera sarpysku 0,35 /M. B ycnioBnyio eMKocTh pacnpenenHTensitoro Xo-
JONMJIbHHKA BXOIMT TaKMe KaMepa XpaHeHHs OXJIaXKIeHHoro Msca, ofopylopanuas
NOABECHEIMH NYTAMH, eMKOCTb KOTOpOit onpeles0T no Hopme Harpyskd na 0,25 T
ua | M noasectoro nyti. He Bk/MoualoTcA B YCJAOBHYIO @MKOCTh XOJOANIBHHKA MOPO-
3WJIbHAR Kamepa, HakonHTeabk — pasrpysoyHas MPH nell, SKCNeHIHT H JpYyrHe nomMe-
IEHWA, 1te NpegHa3yaYelnibie AJIS XpaHeliHs Tpysos.

B nacrosiuiee BpeMst pacnpeseanTenelibie X0NOAHAbHHKH NPOCKTHPYIOT ¢ 60bILIOA
BelcoTOfl Kamep. [lpH HCMONb30BAHMI MOABECHLIX NyTeft JUIS XpAHCHHA OXJAaHACH-
HOro Msica o6nen KaMephl HaFPY)KEH HE NOJIOCTbIO! BLICOTA TOJIOBKH pEJlBCEl nojasec-
HOro MYTH Ha pacrpeRenTeAbHLIX XOJOAHABIHKAX OT MOJa CocTaBasieT BCero 3 M.
MMostomy uenecooSpasno npopaGoTaTs BOMPOC O BO3MOKHOCTH HCMOAbIOBANHA AJA
x[)aﬂemm H T[)HHCHO])THPOBKH OXJNaWwAeHHOro Msica chnepHalbHbiX KOHTEﬁHEpOB

~(puc. 2.1), paspaboranneix BHHXHW. B onHom KoHTefinepe MOxeT GRITh pasMeLICHO
350—400 ®r msca. YcTanaBaMBAIOT KoHTeiHEpbI B J1Ba spyca.

Pacnpenenutenciisle XONOAHNBHHAKY MOKHO I[POEKTHPOBATH KaK CaMOCTOATEb-
Ubie MPEANpHATHA NIH KaK NPeanpHATHs NPOMBIIICHHBIX WIH CHAaJACKHX 30H.
IpousBoncTBenNLIe HEXH BKAIOUAOT B COCTAaB pacnpeleniTelsHOrO XOJOANIbIIIIKA Ha
OCHOBaHHHM COOTBETCTBYIOHLX TEXIMKO-9KOHOMHUECKHX pacuerToB. B wauecrse mpo-
M3BOACTB, BKJIOUYEHHLIX B COCTAB PACNPENeNHTE/LHOTO XONOAHJbLHHHA, MOTYT OLITh
HexH HnH GabpHKH MOpOKEHOro, pLiGiooGpabaThiBalonlde 3aposibl, NeXH GacoBKH Mpo-
AYKTOB, 3aBOJiti 110 NPOW3BOACTBY BOAKOIC JIbfla, 3aBOALI N0 NPOH3BOACTBY CYXOro
JIb[id .M MHAKOH YrJeKHCJIOTH H Jp.

XononHABIHKE NPeAnpHATHA Macnofl NpoMbillieHHOCTH. X ONOAHALHHKI MAACO-
KOMOHHATOB SIBJASIOTCH YacThIO NMPOiI3BOJCTREHIIOrO Npeanpusats, Mx emkocts oupe-
AeJIfieTcs NMpPOH3BOACTBEINIOi MOIHOCTbIO MAcoHOMGHHATA. KaMmepel npemiasiiaueibl
ans xoqoanaetoli o6paGoTky W ANA XpaHeHus Mfca W Maconponykros. [IponyckHas
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CMOCOGHOCTE KaX Aol KaMepH OXJawAeHHA U 3aMOpaKHBAaHHA J0/KHa OHITb fie MeHee
80% cMeHHONl NpoH3BEANTENBLHOCTH KoMGupara. UWc/o Kamep 3aBHCHT OT BpeMeHIt
XOnoAHAbLHOM 06paGOTKH M CMEIHOCTH paGoTel H OMNpeNnesercs TeXioJoTHUECKHMH co-
obpaxennsaMi. Ha MHOTHX JEACTBYIOMMX NPENNPHATHAX HCMHLITHLIBAETCH HENOCTATOK
B KaMepax /51 saMOpaKiiBanHs Mfca, TAK KakK MpH NPOeKTHPOBAHHH NpejyCMaTpy-
BaJI ONMY-ABe KaMephl aaMopaxupanus. UTo6bl BOCNONIHTD 3TOT HEOCTATOK 11a paje
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Puc. 2.1. Koutefinep Ana xpaHeHsus W TPaMCnoOpTH-
POBKH MAC3 B NOABELUEHHOM COCTOAHHH.

npeRnprATHA, YacTb Kamep Xpaue-
HHSL MOpOXeHOro Msca nepecbopyny-
10T NOL KaMepbl 3amMopaKHBanid.
EcrecTseiinio, Takoii Meron Heab3d
cyHTaTh NpaBHabHbIM. [lpH Brifope
YuC/ia Kamep OXJamIenHs clenyer
yuecTb 3aflauy YBeJHdeHMsl peajiH-
3alHi oxJaxuenHoro msaca no 80%
or obutero ofibemMa mpofamH. 2To,
oueBHAI0, NoTpeGyeT H COOTBETCTRY-
IOUlero yBeNHYeHMA uHcAa Kamep
OXJaxceHHsl Msica MJIH MpHMenel s
HOBBIX CMOCOBOB H  PEXHMOB XOJO-
RHNbHOA  ofpaborkn  Msaca. Taxk,
TOJILKO Mepexon ¢ OAHOCTajnHiHOTO
MeTo/la  OXJIaMJeHHs TOBANHHBL Ha
AByXcrannituelii  no3posseT YMEHb-
T MPOACIIKHTENILHOCTD OXJlaje-
uisa a 2—4 4y npa GeEICTpoM crocofie
OXJaXKAeHus, B pe3yAsLTaTe  Yero
npomyckiast  Cnoco6HOCTL — KaMep
Boapacraer npumepno #a 15—25%.
[1pn cBepxGrictpor  criocofe  ox-
JaXKICHHA, KOTODEIL mpliMelrseTca
npu mBYxcranufiHoM MeToAe, Bpems
OXNAXKJIEHHS COKPALLAETCS MpEMEpHO
Basoe. [Ipi HCHonLb30BaHHWH NBYX-
cTagMitHOrO  MeTona  OXJaMaenws
notpefyercs HeKoTopoe  yBenuye-
HMe MJolajed KaMep XpaseHHd, Tak
KaK NoOXJaXAeHHe MACA NPOBOANTCS
B KaMepaX XpaHeHHA B  Teuepue
10—12 u.

KamMephl xpaHeHHs OXnaKaeiHo-
ro Maca pacCYHTBIBAIOT OﬁbI‘lHO Ha
apyxcytounnifi 3anac ero. Kamepu
XPaHen i MOPOMXEHOro MACA JOMHbI
Bmewark 60-cMeHHRI 3anac.

Kpome Toro, B cocraBe XOJOAMNBHHKA CleflyeT npefycMaTpHBaTh KaMepe! npHeMa
MACA H NOMEWEHHs ANSl 3aTPY3KH Kamep OXJTaXAEHHA M 3aMOPaKHBAHHA, a TawKe
pasrpysourse KaMeps NpH HHK, 1a XOJIORHABLHIKE MOTYT GbITh KAMEPhI XpaHelnsa i
xononuasHoN 06paGoTKH cyGNPOAYKTOB, Xpaneltns :KHPOB, KAMEPL! C YHHBEPCalbHBIM

TeMHepaTypHuIM PEKHMOM, SKCIEAHIHH.
12
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Ilpn npoekTHpoBaHHHM NPOH3BOACTBEHHBIX XOJOAHNBHHKOB HEOGXONHMO mpeay-
CMaTpHBATH MAKCHMANEHYIO GIOKHPOBKY BCEX BXOAAUIMX B MX coCTaB aflaHHA H coopy-
WEeHHt ¢ yuetoM TpeGoBannit feficTBYIOUIHX HOPM [TPOEKTHPOBAHHA H. IpABHJ TeXHI
KH 6e30nacHOCTH. . : ]

XonoanabHbIE YCTAHOBKH MPEANPHSTHR MOJouHON NpoMbiineHnocTH. Jlns anu
TENHIOrO XpaHenHsl TNPOAYKUHH NpeAnpHATHH MONOYHOR NPOMKENIEHHOCTH CTPOS
KaK crenHaananposaiiibie, TaK U pacnpelesnTebHble X0M0ANIbHIKH, TIpH ropojicki
MOJIOuHBIX 3aBoJaX NPelyCMaTpHBAOT KaMephl AJIA OXJaMAEHHA M KPaTKOCPOYHOT
Xpanesus sunyckaemoit nponykiii. OcHOBHAA HATPY3Ka HA XOJONHABHYIO YCTAHOBK)
CKJIanLIBaeTCA H3 HATrPY3KH 1a TEXHOJOTIHeCKHe anmnaparbl, KOTOpas ompenensiercs
N0 TEXHOJOTHYeCKOMY 3a[aHnio VI Kamaoro KOHKPETHOTO NPeAnpHATHA.

Xosoruabnukn aas xpaHenns ¢pyxkros H osoutei. PpyxTo- H oBoUEXpAHHIILL
MOTYT OHITh KaK CAMOCTOSITEIbHBIMH NPEATpHATHAMH, TaK H HacThio NMJIOJOOBOLLHBIX |
MPOAOBONBCTBEHHEIX 6a3, yTO Mo3BoasieT Goflee MOJHO HCMNOJB30BATh XOJOAHJbLHLI
eMKOCTH B Teuende rofa. OHH MOryT pasMeiaThCs Kak B pafioHaX 3aTOTOBKH, TaK M |
norpe6AfoHX pafoHax.

B cocraBe xonoannbHMKOB nis ¢GPYKTOB M OBolel NpeaycMATpHBAIOT TaKin
MPOH3BOACTBENIILIE MOMELEHH ! :

Kamepsl xpateuus GpyKTOB H OBOUIEH;

noMewuelinst ToBapHofl o6paborku (nepeGopka, ¢acoBKka H ynaKoBKa).

SKCMeMMIHN IS NDHEMKH H OTIYCKA NPORYKUHH.

Jna xononuabHAKoB emkocthio Ao 1000 T BO3MOMHO COBMELUEHHE MOMELLEH!
ToBapHofl o6paboTHH ¢ 3KcneaHuHed. :

Croeuntanbiibie KaMepel npefBapHTENIbLHOIO OXJaXKAeHHS OOBIUHO TNPOEKTHPYIO
TOJIBKO Ha 3aroTOBHTENLHEIX XOJOMMIBHHKAX, 3 B pafionax noTpeGaeHHs HX He rpi
aycmarpupaior, Ha 3aroTOBHTENBHEIX XOJNOMAHJILHHKAX TNOCAE OKOHYAHHMA MepHOM.
3arOTOBKH 3TH KaMepr! MOTYT GLITh HCNOJNL30BAHE! Al XpaleHus 10108, B KauecTH
nomewen i 148 nepeGopKH H COPTHPOBKH rPY3OB Nepef OTTPY3KOil.

Tpu HanuuHK NIEXOB N0 BHINYCKY 3aMOPOXKEHHLIX NIPOAYKTOB XONOAHNBHITK JOMKe:
HMETh COOTBETCTBYIOLIME KaMepHl IJIAl 3aMOpPaXXHBAHHA H XpaHeHus 3aMOPOMKEeHIib!
NPOAYKTOB. ; ;

He nonyckaertcsi coBMectHoe xpaneure $pPYKTOB C oBOLIaMit; NJIoJl0B, obsanay
HX CHIABHEIM apoMaTtoMm (aneJ’[BCHHH, JIHMOHEI, MﬂlIIla[)Hl[_bl, )‘lbﬂ{ll), Cc llpyTHMll nJu
LaMH; JIyKa C ApYrMMH OBOULGaMM; BMHOTpaja ¢ ApyriHmu ¢pykramu. B cocraBe Xi.
JIOAHNBHHUKA MPEAyCMaTPHBAIOT KaMepH H3 YCJIOBHA HeOOXOAHMOCTH PazjeNibHO!
XpaHenns (HPYKTOB H OBOUIEH MO OTAEJNLHLIM BHAAM H COpTaM HJIH FpynnamH COpTo
B COOTBETCTBHH ¢ HX OHOJOTHYECKHMH OCOOEHHOCTAMH: HHTPYCOBblE;, CEMEYKOBL:
(a6noki, Tpywn); BUHOrPaK; CAMBH; CYXORPYKTHI; JYK; YECHOK.

HanexefnnM passuTHeM croco6a X0J0AHNBHOTO XPaHEHHA PPYKTOB ABARETC XPi
HEHHe B peryJiipyemoi rasosofi cpene. [Tpi Takom crniocoGe XpaHennst GPYKTOB Kpo
Onpefiesienioro TEMMEpaTypHO-BJaXKHOCTHOTO pEXHMA MOANEPIKHBAGTC 3alaHHa
KOHNEHTpaIM s KHCJA0poJa, YraeKicioro rasa i asora, Jing co3nannsa B Kamepax onp
AleJleHHOro Tas30BOTO COCTaBa CPEOW TNPHMEHSIOT CreIHANBHEIE Ta3orenepaTopil.
YCTaHOBKH, B KOTOPHIX ra30BYIO0 CMECH HYKHOTO COCTaBa MOAYHYAIOT 32 CYET CXKHraln
npHponnoro rasza. Heo6xonuMeifi razoBHIi peXHM MOKET GHITH CO3/IaH GHOJOTHUECKN
MYTeM 33 CYeT KH3HeAeATeAbHOCTH (GpyKToB. [Ipn TakoM crocofe npHMEHAIOT CKPY:
GepHele YCTaHOBKH AN MOrJIOUICHHS H36BITKA YriexucJoro rasa. KparHocTs uupk:
Janud rasosolf cmecH pasna 20. B xamepax ¢ peryaupyeMoii razoBoil cpesioft 1oJKn
6HTb NIPENYCMOTPEHB! MEPONIPHATHA MO o6ecleueHio A0CTATOUHO TepMEeTH3alH!



CHeTeMa oXnmamaeHus KaMep € peryaHpyeMoit rasoBoif cpenofi — BoO3AYILHAA C
GecKayansiibiM pacnpefienenier Bo3fyxa. PexoMenayemetii o6bem Kamep 800—1200 M3,
OpuenrtupoBoutuit pacxop xonopa 35 Br/m®. :

Xonoauasiinku pubuofl npoMbiuiennocty. B BOnbmiNcTBe CAyYacE XONOAUAb-
HHKI! DRIGHOI [TPOMEILINIEHHOCTH SBISIOTCA HE CAMOCTOATEMLIBIMII NPeJNPHSTHIMH,
a BXOAAT B €OCTAB NPOMBILIJIEHHbIX KOMMAEKCOB, 3aHHMAIOUIHXCSl NPIEMOM PhIOLI, ee
ofpa6oTKoil u pacnpesenenten.

Kpyniiie MexanusipoBanHLle [I0PTOBO-REPEBANIOUHLIE XOJMOAMABLIHKH EMKOCTBIO
70 20 ThHiC. T MpeiHAsHaveHb! ANA NPHEMKH W XpaneHus Mopoxenodl, Cpeane- n Mano-
cC/leHoll TIPOAYKIHH M OTrpy3Ki €e B pafoHkl noTpetienns. B nx coctase npegycmar-
pHBalOT HH3KOTEMNepaTypHLIe KaMepht Xpaneris (1o 80% or obuteil emkocti). OcTane-
A€ KaMephl TIPOeKTHPYIOT C YHUBEpPCANbHLIM TeMmepaTypHbiM PEXHMOM,

Mexannanposaiise  NOPTOBO-NPOU3BOJCTBENIILIE  XOJAOMIIBHHKH EMKOCTBIO JIO
8—10 7uc. T GioKiupYloTCs © pHIGEOGPAGATHIBAIOLINMIE Il KONCEPBIBIMM ITPEANpIIA-
THAMIE B JIOJDKAB HMeTb OCTATOUHBIE 3Aanachl Chipbs an1a ofecnevenisn GecriepeGoils
HOit paGoTe! 5TuX npeanpuarHii. Ha sTix XoMoAnAblNKAX OXAAXKAETCA U 3aMOpANKII-
BdeTcs puba MPHOPEHHOro N0pa, AJf HEro ROMKHB ObITh NMpPeaycMOTpelf COOTRET-
CTBYIOILHEe YCTPOHCTBA M HKaMephl.

PuGuiie NpoMuplIneHibie XoN0AHALREKH emKocThio a0 1000 T aoamus uMeTh Ka-
MEpH XpaHeitns MOpOKeHOil ppifbl, a TAKKe MOPO3UJbHBIE KAMEpH H JBI03ABOJH,
OpHEHTHPOBOYHAS ITPOH3BONHTENBHOCTD KOTOPHX YKa3laua B Tafx. 2.2.

Ta6ruua 2.2

Tipouanoan- Nponssonn-

YenobHaA euxoCTh TENLHOCTD Esioctt sxKy- TEABIOCTD EmMHOCTH AbAO~
AONOAHNLRHKE, T MOPO3INAbLHLX wynaropa. T Abao3anoAa. | xpalHauga, ¥
KaMep, T/cyT T/cyr

100 10 20 5 a0
200 20 40 15 80
300 30 50 20 100

750 u Gonee 50—75 75 == u

Npumedganwne. JlbNo3aBofl nPOSKTHPYIOT TOMBKO AAA HOMHEIX
paiionos, .

Ecan XoJomuiblinK sBJsieTcs COCTaBHOA YacTLio POH3IBOACTBEIIHONO NpennpHs-
THA, TO MPH NPOEKTHPOBAHII XOAOAHNLION YCTAHOBKII HeoOXOAHMO Y4ecTh narpys-
KY OT TexuoJiordyeckoro oGopyaoBamis,

XomogunpHuie yYCTAHOBKH MpeANPHATHA TOProBJAH M ODILECTBEHHOTO MHUTAHHS.
Cranuouapuwre xojoanibHble Kamepst B Marasinax, CTOJNOBBIX, pectopauax H xade
MOTYT pacrnoNarathCs B MOJABAJNBHBIX H MOAYNOABANLHBIX STAXKAX MHOTOSTANGILIX 314~
HHA W11 PASIOM C TOPrOBLIM 33/10M MAarasKHa W KYXOUHLIM GJI0KOM, e npeanpus-
THE Pacno/iokelto B OTUEJBHOM 3aHHH, B 3THX KaMepaX XpallHTCA 3anac NpolyKkTos
na 1—6 mueit. Ha npeanpuaTHax ofilecTBeifioro nuTtaiud MpeaycMaTpHBaloT Kame-
pY OTX0A0B, KOTOpHIE NOJDKNLE BLIBO3WTHCH exennento. I(pome cranuoHapuex Kamep
Ha MPEANPHATHHX TOProBJIH H OGWECTBEHHOTO NHTAHHA MOKIC HCNOJLAOBATEH COOp-
HEIE XOJIONNAbIIEE KAMEPLI, YHC/IO KOTOPHX ONpefiensieTcs NoTpeGliocTbio NpenpHs-
TS (OTOJNIITENbLO K CTaUOHAPHEIM KaMepaM). CTauHoHapHble KaMephbl BbiNOMAIOT
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elniLiM GIOKOM, B pesysbTaTe 4ero offeryaeTcd HX oGCHYKHMBAHHe, YMeHbUlaeTcsl
TENnn0Bas Harpyska f1a o6opyAoBaHHe, COKpamaeTcs IPOTRIKEHHOCTb TPYGOIpPOBOJ0B,
ArperaTbl, o6CNyxHBAIOMKE KAMEPH, MOTYT OLITh YCTAHOBJEHH B MAIIIHIOM OTAeNe-
HHH, HO HaJH4Y1e TaKoBOTO Heofs3aTesbHo.

3naunTtenblan yacTh OXJAaXKJaemoro TOproporo oO6OpY/CBanHA YCTAaHABIHBAETCS
B TOProBLIX 3ajaX MarasyuHoB. Panee npHMeHsJHCh NPHNABKH, BATPHIbLE C HIIHBH-
AYaNbHBIM OXJAXAAIOUHM YCTPOACTBOM, YTO COBEpILEHHO ONpaBAaHO B Marasumpax C
npoaaBuamu, rae obopyaosaxie paccpenotoueno. bricTpoe pasBuTie HOBBIX (OPM TOp-
rOBJIH, NOSIBJIEl e MarasHHOB caMoo0C1yKHBAHHSA, OCOOEHHO MArasHHOB «Y HHBepcaM»,
noTpeGoBasio HOBBIX TeXHIUECKHX peuteHHHA jns ofecneuenHss TaKHX Marasuuon
oxJaMaaeMBIMH npuMaBKaMy M BUTpHHamH. O6opynoBanve s MaraaHHOR CaMo-

; ofCcnyKiBanlis OT/HYaeTCs OT obbiuitoro Gosblleif eMHOCTBIO, BEINOJHSETCH B BujC

CeKuHi, KOTOpbie MOTYT COEQMHATLCA B MKHHU pasnuunofi nporsmkennoctn, [lpinan-

P Kil MOTYT ObITh CpeiHe: H HH3KOTEMNEPATYPHBIMH OCTPOBHEIMH, & TaKIKE MPHCTeHHLI-
MH. TIpenycuarprsaercs yCcTpoficTBO BO3AYINHOA 3apecH! OTKPHITOTO NpoeMa, HCrosb-
soBaHHEe HCMapuTeneld ¢ NPHHYAHTENbHEIM ABHXKeildeM Bo3dyXa M aBTOMaTHUECKHM
OTTanpalHemM. : :

i B caaan ¢ 60abiioil TENJOBON HATPY3KOR MPUIABKOB H BUTPHH B M2rasnuuax «YHu-
sepcam» Gosee 1eneco06pasio npuMeHenHe UERTPAIH30BAHHOA CHCTEMEL CHAGKEHH S 11X
XOJIOlOM OT XOJMOAMJBHBIX arperaToB Ha Gase GeccaNbHHKOBBIX KOMIIpeccopos, pac-

, NOJIOXKEHIEIX B 06oco6NeltHoM MalliHHHOM OTAeNeHHH. Takas CHCTeMa Mo3BoOAsieT 3na-
YHTE/NLHO CHH3NTH UIYM B TOPTOBOM 3a]e, YMEHBIUIHTh NPHTOKHA TeNia OT BO3LYNINLIX
KOHJIel CATOPOB 1IENOCPEACTBCHHO B TOProBHIH 3aJ1, KAaK 3TO HMEET MecTO B OOBIMHOM
o0opyJ0BalltH, NPIMEHHTS KOHAEHCATOPL! BOASHOIO OXJaMAeiHg ¢ o60POTHLIM Bojlo-
cuabxeriieM, it KpOME TOrO, YAYUIINTD YCAOBHS TEXHHUYECKOro oficayXnBanis obopy-
JOBaN A,

B P,

v Hopmm aarpyakn

B onxoM w TOM e XoNORRALHHKE MOXHO XpaHHTD Pa3JiivHOE KOJHYECTBO TPY30os B
3aBHCHMOCTH OT XapakTepa rpyaa, yNaKoBKH, METO/a uirabenspoBaling, a TAKxKe OT
i HANHUHA MOALEMIIO-TPAHCMOPTHLIX yeTpoiicTs 1 ApyruX ¢aknrtopos. ITostomy ans cpae-
’ HelNs XoJoanALHHKOB N0 eMKOCTH BBEIe!O [IOHATHE «yCIOBHAR eMKOCTb», NOA KoTopofi
& NOHHMAETCS €MKOCTb, 3an0AHeHHAs MOpDOMeHbiM Mscom M3 pacueta 0,35 T na | m?
rpysosoro ofvema. [Ipn xpanenun B panioM X0JOIHJbHIKE (HJAH Kamepe) apyroro
NPOAYKTa EMKOCTb XOJOANJIbHHKA MOMXeT 0Ka3aaTecs GONLILE HIH MeHbile YCJoBHO.
Tak, cauBounoro macja B Kamepe pasMmecTHTCA Bapoe Oosbllie, YeM MsAcCa, a s B
- KAPTOHHIIX sillikax (1J11 Mopoxkenolt GapaHuHH) — npuMepio Ha 30% Meubuie, as
onpenesenusa AefiCTBHTENIbHON EMKOCTH KaMep CYulecTBYIOT HOPME! 3arpY3KH pasnnu-
neiMi iponyxTamn 1 M® rpyaoporo ofbema, Utobu ofnerunTs nepecuer yciopHoll em-
KOCTH B JLefiCTBITEJNbHYI0 A5 JAHHOTO MPOAYKT2 ¥ 06paTHO NojbayioTes kosthdiiin-
eHTaM nepecuera. Ecay HaBecTia yc/0BHAs eMKOCTB KaMephl, TO AJ1A moJiyueHns dhak-
.. THYecKoil yCNOBIIYIO eMKOCTL HEOOXOAHMO PasfesINTeE Ha Ko3(xpuuMenT nepecuera.
. Ecnn ke u3pecta (axTiueckas eMKOCTh M0 OnpeieSeHHOMY TpY3y, To A NoJyue-
111 ycaoBHoll paKTHUECKYIO eMKOCTb YMHOMKAIOT Ha COOTBETCTBYIOULHA Koa(HIHeNT.
.. Hopmet 3arpyskn 1 mM® rpyaoBoro ofeema npoaykta npu obeunolt yxaafxe, mph
fYKnallke Ha nojnoHax M B KoHTeffhepaX, a Takme Kodxpuuuenrnt mepecuera na yc-
ETOBHYIO eMKOCTh ISl Pa3iHYHHX NMPOAYKTOB MpHBeAeHnw B Taba. 2.3,




Ta6anna 2.3

Yenosnas | Kosgdu- Ycnoguan | Keoaddn-
Tpoayrr 38TpYy3Ka, ument Mponyxrht 3arpyska, nWenT
T/m? TiepecyeTa T/ nepecuera
losankHa MOpoXenan Criptl
a ueTBEPTHHAX 0,40 0,88 Ge3 Tapu H D jepe- 0,50 0,70
B DOAYTyutax 0,30 1,17 BHHHEIX HMNKAX
B HeTBEPTAHAX H [TOAY~ 0,35 1,00 8 [epeBRHNLX Bapa- 0,46 0,76
Tywax GaHax
Bapawulia Mopoxenasn 0,28 1,25 Cmetana B Kagkax 0,75 0,47
CeiliptHa MOpOXenan 0,45 0,78 Teopor s Kagkax 0,71 0,50
Mace u  cyOnpoAYKTH 8 0,60 0,58 Cryuieinoe MoJA0KO
670KaxX 8 jepeBsiux Goukax | 0,57 0,61
{lrHua mopOxaHan B nepe- 0,38 0,92 8 (hanepuux Goukax 0,74 0,47
BAHHWIX ALRHKAX Aiua
KoaGaciie u3neaus B ge- 0.40 0,88 B [EPEBAIHLIX AUNKAX 0,32 1,09
PEBRLNLX HILHKAX B KapTonuwx Riuukax | 0,27 1,30
KonaeroeTh B nepesfiHHbIX 0,50 0,70 HAugne W MonOMHHE Npo- 0,40 0,88
ALLHKAX LYKTH
Puwba MopoXeHan B Jepe- 0.45 0,78 Koncepsu
BAMHWX K KRpTOHIHX fluly- B JepeBAHHHX AuiHKax 0,60 0,58
Kax, POFOMHHLIX KyJARX B KapTOHHBIX FwHKax 0.65 0,54
Puifa MopOmenaa OCeTpo- 0,45 0,78 || Mopoxenoe na pefikax Ges
BWX N0pojA 6e3 TapH cTeanaxe
Puinoe ¢iHAE MOPOXEHOE 0,70 0,50 8 KapTOHHLIX KOpOOKax 0,17 2,00
B KapTOHHWX fmpKax B KoHTefilepax 0,33 1,08
Pu6a conenan 0,60 0,58 B THJB3AX 0,21 1,66
Macao cansoysoe Mopoxenne na cTeanamax 0,23 1,52
8 HepeBSHHEIX AUHKAX 0,70 0,50 B KapTONHHEX WUHKAX
B KapTOMHHX fUIHKAX . 0,44 A6a0KK M Tpyuls B nepe- 0,36 0,97
Macno u xuph TOMAENHE BRHHBIX RLLKMKAX
B NEpPeBR{INEX AWHKAX 0,65 0,54 LwrpycoBne
B fepeBaniuux GOuKax 0,54 0,65 B canepiublx RumHKax p,45 0,78
B KapToHlo-iepessin- 0,32 1,09
HIX RWMKAX
[Mpoyne rpyau 0,35 1,00
Mpw yXnagke #a nopfonax
Macno causoutoe M mpu TOMnenue ® gepe- 0,40 0,87
B RepeBARHHLIX AUHKaX 0,63 0,56 PAMNWX BGOUKaX
B KapTOHNHIX fAULRKaX 0,70 0,50 PuGa mopomenan
fdua 8 jepeBsiMubLIX  SALLH- 0,39 0,90
B NlepeBRIHLIX AKX 0,30 1,17 Kax
B nepeBRHHLIX RIHKaX 0,26 1,35 B KaprouHsiXx SUIHKaxX 0,47 0,75
W KapTolHLX KopobKax Maprapuu
Konceppu msciime B fepe- 0,38 0,92 B KapTOMHHWX HIUIHKaX 0,70 0,50
BHHIKX ALIMKAX B pepessHibix GouKax 0,43 0,81
KonGacuwe waneams n ne- 0,30 117 Konceppsr puiGrne B nepe- 0,41 0.85
PEBAHHHE RIHKAX BARNKX AUIHKAK
Ciphl B gtepeBRHHEIX ALLK- 0,40 0,87 A6nOKs  Tpylm B nepe- 0,34 1,03
Kax BAHHLIX AWHKAX
Cup naasaesbil nepe- 0,67 0,52 [lurpycosue
BAHHWX HHHKAX B daHepHWx SHKAX 0,32 1,09
TNruna mopomenas B KaprouHO-jepeBsit- 0,30 1,17
B JePeBAHHLX AUHKAX 0,44 0,79 HWX AUKAx
B KapTOHiWX SULNKaX 0,38 0,92 Jlyx penuarwit 0,34 1,03
BHeOTpan # TOMaTH B JIOT- 0,30 1,17 Mopkobs 0,32 1,09

Rax
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NMpopgoaxkenne

Ycnornan K oatdu- Yenoswan Kosdhdn-
Mpoaykth sarpyska, anesT TponykTh Sarpyska. UMENT
r/yu* nepecyera T/u? nepecyers

MNpu ykaagxe B KouTtelinepax

CueTana B KagKax 0,46 0,76 Kanycra 0,30 1,17
Teopor B Kamkax 0,45 0,78 Kaprodeas 0,50 0,70
Chipni Ges Tapu 0,30 1,17 Mopxoss 0,36 0,97
Ap6ysu H nuHH 0,40 0,87 Caekna 0,46 0,76
S160KK W rpyIH 0,45 0,78 Jlyk  penvatwfl 0,38 0,92

MNpumeqganue. Hopuu 3arpyskd ganm n48 NpoAyKToB B YNakosxe No macce GpyTTO, s
NponyKToB Ges YNaKOBKM — NO Macce HeTTO.

KaMepbl XpaHewHa OXJa¥ALHHOro MAca PacCYHTEIBAIOT N0 HOpPME HATrpy3KH Hi

" 1 M monsecioro nyTH, KoTopyio npuHUMator paBHofi 0,25 T/M. o sToil e cpennieft HOpMC

OMpenensioT pasMepbi KaMmep OoXJamMAeHHS M 3aMOpaHBaHHA MACA, eCJH XOJOHHIL-
Has ofpaGoTka NPOW3BOAMTCS HA MOABECHHX NyTaAX. Ecau oﬁgaﬁcm(a N XpaHeHH(
MsICa MPON3BOAATCA B CTOEUHLIX MOAMIOHAX, TO HArpysky ma 1 mM® crpourensroil nno
uanu moxno npuuars 0,6—0,7 v (npumepno 0,17 1/M%).. *

Mosounan npoaykuHs nocrasaseTcs H XpaHHTCs B cnenvguyecko#t Tape, Kotopay
HE BCErfia MO03BOJAeT MoJay4aTh BulcokHe mTabens. [lo3ToMy Ha NPeANPHATHAX MOJIOY
HOH NPOMBHIJIEWHOCTH NECTBYIOT NECKOABKO ApYyrHe nopmst 3arpyakd 1 m® rpysn
BOro ofbema, KoTopsuie mpHeeleHbr B 1a6a. 2.4 (B yncaHTeNle—macca HETTO, B 3HaMe
naTene — Macca 6pyrTo), a BelcOoTy mTabenst BLIGHPAIOT B 3aBHCHMOCTH OT €Nocol;
yKJanKH Fpysa. :

TaGauua 2.

Hopua Harpyska | Koshgu- | Harpyska
sarpyskn | Brcora | Ra rpyso- HHEeRT Ha CTpPOH- Mpumeya-
npnnYKThl ™ ?oaom wradens, nylﬂn nao- chom;r:u- TeAbhYo HHE
oGbeMa. M b, BAHI nNAGIARL,
T,’f\' “:‘/ﬂ’ Maotigafn I;:ﬂn
Monoutibie npony kT B Gy=-
Teinkax 0,5 a
0,29 0,20
cronka 5 RulHKoB 0,22 1,22 N7 0,7 051 —
» *
0,27 0,135
naxker 30 RuUKKOB . 0,21 1,37 27 0.5 0.3 -—
Mostogswe npogykTar 8 Gy- ' '
mamuux nakerax 0,5 a 0 o
45 ,34
CTOMKa 5 Kopauu 0,435 1,03 761 0,75 W —_
0,35 0,20
naker 40 Kopsun 0,30 1,18 m 0,55 -(.)-2—7 —
prxoao-'mopo}xnbie npo- ' '
LYKTH  (NpAMOYTO/bHBIE
6pukerts 0,1 Kr)




flpopnonaxenue

Hopua Iarpyska | Koldu- | Harpyaka
SAIPY3KH Buicorn ha I"lyiﬂ‘ HMCHT HA crpon-
MpoayrTh rpy3osoro | urraGess,| Bys nNAO- | HCnoab3o- § TeALHYK TN pumeqaune
ofLeMa, M uials, BaHu naoianb,
T/ T/M? nAoutaAH T/
0,60 0,42
13 0 1,80 Pl b8 0,7 —_=_ | 10 amuxon no Bul-
UMK pepeBANNL ,33 073 51 cone 1
naker 35 AWHKOB 0,26 3,15 _Eﬂ. 0,5 .P_'.ﬂ.
1,06 0,53 |3 apyca
CumeTana 8 wagKax
Kanka auamerpom 480, 0,70 1,61 1,32 0,99
H = 620 un oo 0,75 T30 |3 Kamkm no em-
' ' core
Kouvelnep 8 KAIOK 0,35 4,06 L 0,65 0,92
1,91 1,24 | 3 apyca
Tsoper
Gpuker 0,5 xr
8 kapromux sawn- [ 0,55 2,10 1,15 0,81
Kax 750 0.7 oo | 10 auukos no su-
3 ! core
2,25 1,57
0,47 4,8 : 0,7 L
naker 40 muukos 563 Wz g
Bpukerh Maccoft 0,5 xr
B nepesmmudx smum- | 0,425 2,0 0,75 0 0,53
KaxX 086 7 6 8 mwHKOR mo PLi-
2 ; e
naker 25 RumKop 0,416 3,45 bt 0,7 .04
1,80 1,26 | 4 #pyca

Ha npeanpuaTuax toprobin # o6uiecTBenioro MUTaNist 3a1a0T HOPMbl 3aTpY3KI
XONOAHABHEIX Kamep ha | Mm% nuowann kamep (Ta6n.2.5). D1y wopMul 3nauliTelbio

Melble, 4YeM it XONOJHJbHHKOB ApYrux THITOB.
TaGauna 2.5

[opmud aarpy3Kn, Kr/us HopMw aatpysku, Krju®
Ha Npeg-
- [ &g npuR-
Tlponysrs B Marasu- 'rugg" oG- Mpogyxra 8 Mara3u- ;:ﬁzpoémg:'r-
Hax uecTHeH- max BCHHOrO
Horo nHTanny
NHTAHAR b
Msaco 150 125 DpyKTHl, 0BOLLE 100 100
Puba 300 220 NonydaGpukatit 150 100
Monouno-wuposue  npo- 300 170 Kyautaplue H3genss 100 100
NYKTH, Konaurepckne uaneaus 150 150
TacrponoMus 150 150 Mumeswe orxoan —_ 200

Crnocodwr ykaagkn rpysos. Mexannzauusa norpy3oqno-pasrpy3ounsix paGoT

B macrosimee Bpems na GONbUITICTBE XOJOAHABHAKOB pacrpocTpasel! MaKeriibifi
peTog nepepaGoTKIl TPY30B, orpanmueHdbiit cdepofl BHYTPHCKAAACKHX paGoT, Tak
KaK NaKeTuule nepeBO3Klf B H30TEPMHUECKIX BaTonax foka tie rpHMelrsior.

[TakeTHwit MeTON OCHOBaAN HA YKpYNHelliH NapTHil TapHIX IPY30D, OMHaKOBLIX N0
¢opMe H pasmepy, nyTeM OPMUDPOBANHSL TPY30BLX MAKETOB 13 OTACALULIX SILHKOB }
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6uITs - yeroituMBuIM.  YcrofiuitBocThb
XapaKrepusyercs crnoco6unocTbio na- 1
- Keta coxpansare GopMy u rabapur- —

KOpOGOK, YKJaJHBaeMbix Ha TWIOCKHE NCMUIOHH pasmepoM 800 x 1200 x 150 mm.
MMpu popmHpoBanHy nakeToB crapaloTci, YToObi BC mjouwaib nojJiona 6pijla 3aHATa
rpysom. onyckaercs caucaliie Ipy3a 3@ KPOMKH NoafoHa A0 35 MM npy pasMepax
Aamnka go 300 MM H o 70 MM npH pasMepax siugka Gonee 500 mm.

Ilna aatapusanns CKOPOTIOPTAUHXCA RUILUEBEIX MPOJYKTOB HCNIONb3YIOT OKONO 100
THIIOPA3MEPOB JepeBsiitoli U KapToHHOM Taphi.

Iﬁm MaCCOBLIX BH/IOB IPORYKTOB MOXHO PEKOMEHI0BaTh CXEMH yx.nanxn (puc. 2.2),
KOTOpbie 3aBHCHT OT pa3MepoB Taphl.

Tpu dopmiipopan iy NakeToB B Tape APYTHX PasMepoB HYIKHO CTPEMHUTHCH K ToMy

- YTOGR! NOTEPH NPOCTPaNCTRa BIYTPH NakeTon GuIIM MUHHMaNbHEIMY (ne Gonee 5—69 6)

C{bopMuponannhm naker  NOJKEH

Hele  pasMepul  NMpH  NOTpPY30UHO-

pasrpysouibiX H BHYTPHCKJIAACKHX { 2 d
paborax. HanGonee uenecooGpas-

Hell BHA YKJaaxH rpysa — «Brepe-

BAI3KY» C NEPEKPHITHEM CTLIKOB MeX- r "

Ay AWKKAMHA [IHKHEro psajia Bhbile-
nexamhMy (cM. puc. 2.2, nos. I, 3). Puc. 2.2. Cxemh yKAafKH rpy3on ha noLLoBax:
J} — MBCND CARBOUHOE B KEPToNOR Tape pazuepoM 385X
l‘3 NaKers yK.ﬂaﬂblBalOT ﬂpOle}(T]ﬂ X260%235 MM (27 wny 45 MecT B naxere); iP-- n'rgua B Ao+
TOJIBKO OAIIOro COpTA H OANOro HaAH- mavtolt Tape pasmepom 792X590X140 MM (20 MecT): 3 —

cup 8 AoutaToll Tape paamepoM B25X 405X 190 MM (15 HAau
Menopaliidg. lim:no Mecr, yx.nanbma- 21 I:aecro): 4—-pudg anamcpuaﬁ B KApTONNON) TApE pasMe-

CeMbIX B HAKEeT, AOMKHO OLITh MOCTO- pPoM 766X234X259 MM (20 uan 25 Mect): 5 — Koncepebl B

RowaTol Tape A3MepoM  600X400X190 MM (24  wnm
AAMHBIM, Macca Tpy3a He JONXKHA 28 wmect); rinpcxeupe 3 r?:lue‘rllpylm A6A0KK B NEPEBAHHMX

npesbnuats 1000 kr. Hanbonee pac- #aHKax pasmepon 634400286 MM mo 16 MecT B Naxere,

- TpocTpaneniiLiM - ARAgeTCo cToeuHnf

NOIOH, COCTOSHIHI 13 CTaHAAPTHOro
IJIOCKOro JiepeBsiinioro  mojrona H pasbopubix croek. [lnuna croex  fofkHa
COOTBETCTROBAThL BLICOTE MaKeTa ¢ NoAaonoM. K CTofikaM npHBapHBAaIOT KOCBHIKH
u3 Jgucropoii  crasu.  HmknHe  KOCHIHKH  OXBaThiBAaIOT nopnon M ofec-
MeyHBaloT YCTOHUHBOCTDL CHCTEMBi, BEpPXHHE CAYKAT AJI8 YCTAUOBKH Mia HHX Cleylo-
wero naxera, TlpnMelnienHe cTOeMHBIX MOJJIOHOB TAKOTO THMa TMO3BONAET NOAYYaTh
BLICOKIe WITabesi, TAK KaK HHIKIHE pPALbI HEe HCNBITLIBAIOT HAarpyskH. CTolKY BmecTe
C fLMKAMH CKPEMASIOT METaJJHYECKOH JIeHTON HAH KAnpOHOBLIMH PeMyAMH.

Jlas ymeubincinia TpyJnoeMKOCTH BBIFPY3KH TaplbiX pPYyson 13 TpaMcnopTHLIX
CpeAcTn naKeTupoBsaniie HeoOGXOJHMMO BecTH! opaHOBpemenno ¢ Berpyskoli. Ha onwo-
STAKHULIX XONOMNJIBIHKAX NMPHMEHTIOT TONBKO TOPH3OHTANLHOE MNEpeMenienne rpysa

Pue. 2.3. CxeMa mexauH3allHM rpysoshbiX pasor:

{ == anexTponorpysunn  31-0801; 2— nnockni  YeTwpexaaxoanwfi  noanom; 3 — SAENTPONOTPY'IHK
OI1-201; 4— pesrpysoynula cToRkH; 5-— rpy3onas rencwxa TB-630: 6 —cTon weperpydvdubifl,
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(pHc.2.3), Ha MHOrO3TAMHULIX — NepeMellieie NC TOPH3ONTAJH (B npejenax OAHOrO
9TaXKa) H NO BepTHKAJHM C MOMOLLLIO TpY30BRIX JNH(GTOB rpy3ononbemiiocthio 3200—
5000 «r.

Jnf TOpH3OHTANLHOrO MepeMelleHHsl TPY30B HCMOAb3YIOT 3JEKTPONOrpyauHKH
oTeuecTBeHHOro nMponsBoacTBa ¥ ¢upmer «baxkankap» (Hapoanaa Pecnybauxa boa-
rapus), 3NeKTPOTeNeKKH OTeUeCTBEHHOIO TIPOM3BOJCTEA H 3JeKTPOTENeKKH C HHIKHUM
nosemoM BHnox (HPB). [Nocrennne nenecoofpasno npHMeHATh RIS 3arpy3KH H Bel-
rpy3Ki aBTOTpaHCnopTa.

Ko/nuecTBo mojbeMio-TpaHCHOPTHHX CPEACTB M TApHl A5 MEXaHH3alHH MoTpy-
304HO-PA3TPY30UHLIX ¥ BCHIOMOTATEABMNK PalOT Ha pachpelenHTeNbiibiX XONOMIIb-
HHKax 3aBHCHT OT HX pasmepon. OpuenTHPOBOUHEE faliLie 10 KOJHYECTBY CPEACTH
mexanuzauun (no ganubiv BHUXH n I'inpoxonona) npueenentt 8 tabr. 2.6.

Pacuer xoskuecTBa cpeicTB MEXAHW3ALHH YTOUHRIOT 01 KAXKAOrO X0NA0LHABHHAKA.

Kpome ykaszanusiX B TaGaune nogbeMHO-TPaHCNopTHEIX MEXaliH3MOB A0MKHO GBITh
npefycsmorperto ofopynoBaniie JUIS 3apRAKH aKKYMYAsiTOpoB (npeobpasoBaresin TOKa,
BRINPAMATEJNH) M3 pacuera, YTO HA 3apsjiKe OJHOBPeMeHHO HaXonuTcs /3 BCex
IEKTPONOTPY3UHKOB H  3INIEKTpOTENIEHEK.

[Tpn npoeKTHPOBAHHH XOJONMJIBLHHKOB IR XpanedHs ¢pyHTOB H oBouleh obopy-
JOBaHHe ¥ JHHHH KOMIJIEKCHON MeXanHaariH NoAGHpaoT A1 KaAoro TeXHOJIOrH-
YeCcKOro mpouecca paslenbno (Morpyska, BHIFPY3Ka, TpaHCNOPTHPOBKA, ToBapHas
06paboTKa) ¢ YYeroM eMHOCTH XOJONHJIbHHKA H33a[aRHOA (PONOMKHTeNLHOCTH [PO-
uecca.

B nacrosuiee BpeMst HA GPYKTOBRIX XONOAHALHYKAX nfymenam crocof xpauneins
a6nok Gea Tapb! H ynaKopku. JLnd sToit uesn HCNOABL3YIOT yHHBepcaibiibie KOHTeH-
HepBl C MeCTKHMH CTeHKaMH  ONnopofi H3 crafapTiioro niockoro nofnona. Kouredi-
Hepbl MOTYT ObiTh HEPa3GOPHLIMH H cKMaiHuMH. KoHCTpyKuMH KonreilinepoB 1o3so-
JISI0T NIPOM3BOAMTE WX UTA0ENHPOBaHHe B YETHpPe H Gonblue $pYCOB, YTO NO3BOJASET
HauboJee 1nenecoobpasHO HCNONB30BATH EMKOCTh XOMOAHALNHKOB ¢ GONBLIOA BLICOTON
Kamep (no 7 M).

Hapyxnwne paamepw nepasfoproro xontefinepa 1200 x 1000 x 720 MM, cxnag-
Horo 1240 x 860 x 920 mM. Macca Bmewiaemoro rpysa HeTTO a8 HepasGopHOro KOH-
Teftnepa 300 Kr, ans ckraaHoro 500 kr.

ILasi XpaHeHHs OXNAKAEHHOTO MACA M €ro 3aMOPAXKHBAHHSA B OABEHICHIIOM COCTOS-
HHH OOLIYHO MPHMEHAIOT MOHOPESLCOBLIE MOJABECHBIE NMYTH, MO KOTOPHIM MACO fepe-
MELAeTCH B NpejieNlax XONOAHILHAKA, a B HEKOTOPHX C/yuasx Jame Ha naatdopmy,
YTO HE BCerja onpapaaHo. HDHBECHHC NyTH HaA pEICﬂ[JEJIEJIHTeJ]bHHX XOoNMOAHJBHHKAX
pacrnonaraior Ha BricoTe 3,0 M, @ B KaMepaX xOJIOIHJIbEHKOB MSCOKOMONHATOB — 3,3 M
OT ToJa 10 TONOBKH penbca. PaccTosnme Memay pedbcaMH 0MKno GuITh He Mellee
0,8 M, MHHHMAaJbHBlE DACCTOAHHS OT KPaftHHX pebcos A0 cren H oopynoBarus 0,7 M
{monyckaiorca MecTunie cyxenusn 1o 0,4 M). Maco, BHrpymxaemoe U3 BaronoB, yxjia-
AEIBAIOT Ha TENEHKH, B3BCWHBAIOT, @ 3aTeM TOIHHMAIOT Ha NOABECHLIC MYTH ¢ TOMOULbIO
CTauHoHapHOro HaKJAOHHOrC noRbemuuka. Ha moapecHex nyTax npeaycmartpusawor
YHACTKH C NOHHMXEHHeM AN CbeMa MsAca, YCTanaBjHBAlOT MOHOPENbCOBLIE BecH AJA
B3BEUIMBANHS MSICA B MOJABEWIEHHOM COCTOSHHH.

Ha oanosraxnex XonopnnbnHKax c Gonbwioft BHICOTOA Kamep neslecooOpaanee
HCNoAb30BaThL cToeunkle nomions BHUXH, noseonstomye noamee aarpysnrs kamepy
¥ ofaerunts paGoTel RO MepeMenieHHio rpyaa.

Mopoxenoe msaco xpannTes B 1wrabensx. llenecoobpasne npiMeHATh NMaKeTHpoO-
BaHHe 3aMOPOMKEHHBIX MOJYTYIll KDPYIHONO POTaTOro CKOTa ¢ NOMOUIBH) KATIPOHOBRIX
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Ta6anna 2.6

Konnuectso ofopyaobanHs B sapucu-
MOCTI! OT @MKOCTH XOAOAHJbLHHKA

THIC. T
Odopynoaaiie Hasnaqenne
1,6—5 6—10 5 o'u',,ee
BneKTPONOrpy3umK

4004A  rpyaonogwemnoctsio | Jlng  Tpancnopruposks ®| 2,0—1,6 | 1,35—1,3 1,3—1,0

0,75 T ¢ BucoToft moaneMa |wTaleAHPOBaHHA  TPY3OR

BHIOK 2,8 M B Kamepax ¢ BHCOTOH He

Gonee 4 M '
3M-103 rpysonogsemuocteio | To e 2,0—1,6 |1,35—=1,3 |1,3—=1,0

I T ¢ Bucotofi nopnemMa eu-

a0k 2,8 M i

EB-641 rpysonopnemuoctsio | » 2,0—1,611,35—1,3 |1,3—1,0

! v c Bucotoft mopwvema BH-

Mok 2,8 M ‘

EB-677-45 rpysonoaseM- | To ke, B kamepax suco-| 2,0—1,6 | 1,35—1,3 | 1,3—1,0

HocTeio 0,8 T ¢ Bucorodl [Toh 0 6 M .

noabemMa BHJAOK 4,5 M

4004 rpvscnopseMuoctsio | JIag rpancnopTHpoBKH 2,0~1,35{ 1,2-0,9 {0,9—0,7

0,75 T ¢ Bucotofi noavema | BHYTPH BaroHOBH audToB

Bunok 1,6 m
SaexTpoTenexka P

IKI1-750  rpysonopnem- Ina Gykcuposke pyuswx| 2,0-0,8 | 0,67—0,6 [0,55—0.5.

HocTeio 0,75 T TENeHeX € rpyaoM

3KB-T-1000 rpysonoatem- | To xe 2,0-0,8 | 0,67—0,6 [0,55—0,5

nocthio 1 1

EH-137 ¢ nonvemnbiMu Bu- | Jlnra sarpyaxu awudroR w|!,35—0,8 | 0,67—0,6 [0,55—0,5

namu rpY3onOABEMHOCTLIO | AaBTOTPAHCNAPTA ;

Tenexxka rpyaoBas (pyuwas) rpy- 3
SOMOABEMHOCTHIO
800—1000 kr s TpaHcnopTHpoBKH 200—250 { 260—300 | 310—350
BHYTPH XOMOAHALHHKA :

100 kr s nopcoBuux  pador 3—4 6—8 9—11
Toanon nitockuit nByxuacrunsuwi | [lns nakerupoBawns rpy- | 800—I1000] 800—1000 | 800— 1000
YeTHIPeXX00B0N 30B i
Crofiky pasrpysousnie K noppo- | Jlia npepoxpanetiuss rpy-| Or 1/4 no /4 or oBuero Konnue-
HamM 300 OT Pa3faRAHBAHHR CTBA NOAROHOB
Ponnkoean popoxka PJI-50 Ilns  sarpy3ku  aBTOMa- 3—4 6—8 9—11

[ITH ’
Bectd crauuonaphiie {(aBTOMOGHAB-
HLe) ¢ npefenbHoll  Harpyskoil

30000 kr | Jaa B3semuBanus 1 1 1

10000 kr To e H 1 1
Becu crannorapnue spesntie ¢ | Man B3BEHIMBAHKA  Ha 4—7 7—8 8—39
npegensHoit warpysxofl 2000 kr | naardopMax
Bectl nepexsmikuuie ¢ npepenswof | /lna  BapewmuBawds B Ka- -7 7—8 8—9
Harpyskoit 1000 xr Mepax ”

Konaykrop Jlng naKeTHpoBanuA MACa 100 150 200

Npumeganne. KonMuecTBO SneXTpoNorpySuHKOR M [IOCKMX NOAZOMOB COOTBETCTBYET

I THC. T eMKOCTH XonopH/ArHHKa, OCTasbHOrO UGODYIIOBQHHH-—-BCEQ eMKOCTH.
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pemuedl Ha cneuMansHoM cTanke. TpanCNOPTHPYIOTCS W MTaGeNHPYIOTCR TMaKeTsl mpil
MOMOLLH 9MIEKTPONOTPY3YHKOB € YAJHuenuuMl Buaamn. [as npuaaHus ycrtoltun-
BOCTH BLICOKHM 1uTabensM HCNOJbL3YIOT CTOFKH, cBs3anuule MexAay cofoi.

Ilna nobuulensst MaHeBPEHHOCTH TOrPY304HO-PA3TPY30MHBIX H TPAHCIOPTHHIX
CPeACTB Ha XOJ0ANbH HKE NpefycMaTpHBAIOT KOPHAOPHL, BeCTHOIONH, a8 HenocpeaCTet-
HO B KaMmepax—rTpy30oBble Nmpoesim H IIOUAAKY AJST MAHEBPHPOBaHHA.

Ilna Beex kamep XOMOAHABIIIKOB RPNl MEXAHU31IPOBANHON YKAAAKe rpY30B IIHpPH-
1y rpy3oBWIX MPoe3fos ciefyer npminMatoh 1,6 M. [is Xonoannabnukos Maiofl em-
KOCTH, rlie NIpHMEHeltHe I0ALeMHO-TPaICIOPTHLIX MeXalllI3MoB fiellenecoobpasuoe, -
PHHY TpY30BOro fnipoeaga npuuimaior 1,2 . g

B Kamepax, HenocpeicTRefHO 3a rpysoBoil ZBepnio, CleAyeT npeaycMarTpHBaT
nJoIAAKY pa3mMepoM 4X4 M A4A ManespHpoBanif norpyaunkos. B kamepax xpane-
mm5 gaKeTupoaanuoro MOPOHEHOro Msica pasmep NJOULaAK! YBeNN4BaoT 10 9,2 X
% 5,2 M.

Ilpn yxnapke nakeTnpoBaiMuX rpy3oB iefecoofpasno npeasapHTe/biG NpoN3-
BeCTH Pa3METKY Mlona Kamepnl ARS pa3mentenns nakeros. Yrobp obserynts padoty
NOrpy34HKOB, NepBoHauanLHO 0CTABASIOT NPoe3ft WHpHioil 3 M, B KOTOPOM 3aTeM YKNa-
JULBAIOT AONONINTENBLNO €Ie OA¥H PSR NMAKETOB, OCTaBAAA HOpMabiuil 1poeax uin-
pHuoft e menee 1,6 M.

CymecTsenHoe 3naueHHe UMeOT NNATGOPMBL XONOAMALIINKA, PasMepsl KOTOPHIX
GyRyT YKazalsl npy paccMOTpenHil IAaHHMPOBOK.

Ha aptomo6uabioil n aenesnosopoxiiof naatrdopMax yCcTauaBAMBaloT cTaino-
Hapumie Becw rpysonofbemioctsio 2000 kr.

ONPENEJEINE UIICaA U PASMEPOB KKAMED
Pacupeuenmem,ume 11 TpoN3noReTHCNHLIC XONOMIILHUKE

Uncno st paamepbl Kamep 3aBHCAT OT cocTaBa 1l eMKOCTH XONOAHJLHNKA,

B macTosmee BpeMs pacnpesesiTentHsie XONOTNABIIKE eMKocThio a0 5000 T
BKJIOUHTENLHO TIPOEKTHPYIOT B OCHOBIIOM C KaMepamil, paccunTaiHeMH Ha Xpawenhe
MOpOXelpX Fpy3oB (10 75%). OcTasbHbie Kamepe! paccuiiTeiBaIOT Ha BO3MOMIIOCTh
XpaHeHHA OXJAMEHHLIX TPY30D JIETOM 11 MOPOKEHHWX TPY30B 3nMoil, T. e. IPOeKTH-
PYIOT KaK Kamepsl C YHHBEpCaJAbHBIM TeMIepaTypibiM pexknmoM, ToNbKo B XON0auAL-
1HKaxX eMKocThio Goniee 5000 T npeaycMaTpiBaIloT HECKOAbKO Kamep XpaneHis oxJa-
MACHHBIX rpy30B (10 20% OT eMKOCTH XOMOANILHHKE), NIpiYeM MHCJA0 X BefHpaloT
TaK, 4ToOL OfecneylBanach BOIMOMKHOCTL PA3ACABIOro Xpanueiia 1e0XHOPOAHLIX 1po-
AYKTOB.

EMKOCTb OTAENIbITRIX Kamep xpaneHist pacipeleniTeNbHbiX XOJNOAW/ILIIKOB 3a-
BIICHT OT MHOTIX (haKTOPOB 11 JOMKIIE ONPEENNTLCA B KaK/0M C/yyae C YUETOM KO-
Kpemnetx yenosuft sxcnayaraun. Tax, B8 3apy6exuoil npakThke, rie XpaHaT npeimy-
WecTBeNNG 3aTapeiHoe rpy3t B Menkofi pacdacoBke, NaMeTHAACh SBHAS TelREHIKA
K YBeueniio eMKolTH | COKDALIeHN0 uncia Kamep Xpaneuss; TaM CTPoAT ouelib
KPYMbIE 0HOSTAKALIE XOJOMIALHIKIL ¢ 6oabimoil rpy3oBod BuICOTOR 11 KaMepamH
eMKocTbio 2000—5000 1. B yenosiax CCCP B nactosiuiee Bpems onriiManbsuoll Aas
KPYMIBIX XOAORHUABIKOB fIBASETCH EMKOCTh KaMep XPalleliifi MOPOXellLX rpy3on
500—600 T 1 oxnaxgeunviX rpy3os — oT 100 mo 400 1. [Tpu onpenenenin uncaa
Kamep HeoGXORMMO YUHTHIBATE BOIMMKHOCTL COBMECTIIOND XPafienns pasiuuHbx rpy-
30B.
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Kpome xamep XpaHeHHs Ba pacnpeleHTeJbHbLIX XONOAHIbHHKAX TNpeNyCMaTpi-
BAIOT KaMepul Xpanetins OXJaMIeHHOTO MACA Ha NOJBECHHX NYTHX WM B CTOEYHLIX
NO/ROIAX, MOpPO3HAbllble KaMepbl, NAKOINTENh — Pa3rpy3ouliylo KaMepy, SKcieu-
unonnne moMeilletin. OTKas or BCICMOTATENLHEIX HoMelleHul 3a'rpy}mﬂe1' ocymecT-
BICHHE CKJaACKHX OflepauHil Ha XONOABNLHHKE.

OnTuManbioil cCunTaercsl UWIMPHHA KAMepD ONHOSTAXHLIX H MHOFOSTAMHHIX XOJO-
auabinkon 18—19,5 m, [upHira MOPO3UABLIILIX Kamep oObuHO OKONO 6 M, pauHa 12—
13,5 M (Makcumanblian anuha t8 M), Ha pacnpenenHTeNbHHX XOJOIHNbHHKAX 3TO Ka-
Mepbl 11efIpOXOAIIBIE,

Ha xonoanauiikax MACOKOMGINIATOB KaMepLl XpaHeHH MOPOXEHOro MACa AO/MIKHAI
6uiTh GobiIRX pasmepos — emxocetbio 500—1000 T, 8 B otaeAbHLIX CAYyuadXx H Gonblie.
Yueso KaMep Xpatiel s 0XNaXAennoro msaca l-—2. Unc/io0 MOpO3HNbHBIX KaMep onpe-
Aeasetcs netpeGHoll UX eMKOCTBIO J BpeMeHeM X0N0AuALHOH o6paborku. OGopaunbae-
MOCTb 3TX KaMep 3aBHCHT KaK OT BpeMeHH, 3aTpauliBaeMoro HemocpeiCTBEHHO Ha
f1ponecc 3aMopaNBaltt, TaK 1t OT BpeMeHH, HeoGXORUMOro /sl BBIFIONIEHHs FPY30-
BLIX paboT H NOArOTOBKH Kamep K AanbHedumed pabore. O6opaunBaeMocTb MOPO3HIb-
HbX Kamep nplf noGyANTeNbHOR uHPKYAARHH BO3fyXa H TeMMepaType B Kamepe
—30°C cocrapasier 36 u, a upu vemnepatype —35°C — 30 u (Bpems yl—:asauo and

. FOBSIALKLL B HONYTYLIAX).

Mponycknas cNOCOGHOCTb MOPO3NbHLIX KaMep A0/KHA GhiTh e meree 50% cy-
TOYHOJ NPONH3BORHTE/LIIOCTH MACOKOMOUIIATa, NpHYEM KaXAyI0 Kamepy pacCuHTbiBa-
10T Ha eMKOcTh 1ie Meiee 80% cMenoil nponanoautensyocri. Kamepal oxjiaxpenus
NPHHUMAIOT TAKHX JKe DaaMepoB. Kamepht KaK AN 3aMOpamuBaHHA, TaK ¥ ANA 0XA2XK-
JIEHIS MACA BLINONHAIOT NPOXOAHLIMI, Y3 MOPO3HALHLIX Kamep BLIXO OOLYHO OenaloT
B Pasrpyaounyio KaMepy, a U3 KaMep oXJamaenusi — fenocpecTBeHHO B KaMepn!
XpaHeH#s, XOTH 1€ UCK/IOUAeTCS BAPHAUT ¢ pasrpy3ounoil kamepoil. Tlomeinesust aas
3arpy3ki H pasrpysxn Kaaep oXaaxaenns 4 3{]MDP3}K|{BHHHH TNIpHIHMAIT Oe3 paCue-
Ta B Npouecce KoNCTpyipoBaitna. B nosenieniy fas 3arpy3Kky JOMIKHO Pa3MelllaThb-
¢l TAKoe KOJYECTBO Mfica, KOTOPOrO NOCTATOMHO JUIR 3aTpY3KH O/NOM MOPO3WABIIOI
Kamepel, MOITOMY MUTONLAAL TaKOro foMeielinsn ofWyIo PaBifa MAOMAXH MOpPO3Ib-
1ol Kamepbl. [Tomentenie gns pasrpysku MoKeT GLITh MEHbIINX pa3MepoB, TaK KakK b
HeM YiKe NPOBOAST paGoThl C MOPOMEHbIM MACOM, KOTOPOE cpa3y OTHpaBJsioT Ha Xpa-
nenne. B npoeKkTax XOMOAHILHHKOB NpH MACOKOMOHIIATAX MOTYT GBITH TIPERYCMOTpEI D!
H JpyrHe KaMephl, Ieo6X0IHMOCTL B KOTOPLIX ofipellesifeTcs TeXHOnorueii npou3nol-
CTBa, B KypcoBulX H ANIJIOMHLIX NPOCKTaX 3ajialye MOMKHO He YC/OKHATD.

ITpu MoNounuX 3aB0AaX NPOEKTUPYIOT KaMepnt XpaHenus NpoayKuMH, BelilycKae-
MOf! NpeAnpPHATHEM, C YUeToM KPaTKOBPEMENHOro XpaHeltui — OT 4 4 {0 OANMIX CYTOK.
Ha macnopeaptintx 3aponax, rie HDPOACKUTENBHOCTb Xpauendss Macia AOCTHraer
15 cyr, npeaycmaTpupaloT Kamepy oxJaxpenus macna. Ha coipopenbunix 3sasopax
DOUKHDS ObITB NoMeiter st s CO3PeBalia # Xpalenyn Chlpa ¥ APYTHE HOMEICHHusT,
noTpeGHOCTL B KOTOpbIX onpelenserci Texhonorueil HaroToBAeHHst cuipa. B nactos-
llee BpeMs XOJNOAHABHHKH Af AANTENLIOrO Xpadenus BuipafatbiBaemoilt NpoayKuun
HEeNOCPeJACTDEHHO fIPH NPEATIPHATHAX MOJOYKOIT NPOMBLININEHHOCTH OOBIMHO 11 iipe-
AYCMATpUBAIOT, XOTA BO3MOKHO BKMOUCHNE XONOAHALINKA B COCTABR NPOM3BOACTBEI-
1Oro KoMnJ/eKca. B TakoM Xonoanabivke ROAHIIL ObITh KAMEPH! U ANHTENBIOrO Xpa-
HEeHHA H 06PAaGOTKI BCeX BIAODR NPOAYKIHH, XapaKTepHhIX AN AAHHOrO NPEeanpHusaTH,
BKNIOY¥AsT NH3KOTEMIEPATYpHbIE KAMEpHI.

Jtst Xpauenus coipoB MPCEKTHPYIOT Creua/iH3upoBaniible XONOMMALHUKN CpaB-
nureasito 6onbinoii emroctd (ro 2000 T1).

23



[lpu npoekTupoBaHik GPYKTo- U OBOWEXPAHRANLL HEOOXOAHMO Y4YHTEIBATL BO3-
MOXHOCTb COBMECTHOrQ XPaHeHHA HPOAYKTOB pa3fH4iBX BHA0B. EMKOCTL OTRenbublx
KaMep He peKoMenayetcsi lenath Goawite 2560 v. Kameps npeapaputensHoro oxnam-
Lenilifl 1e/eco06pa3HO NPeAycMaTpUBATh TONLKO Ha 3aTOTOBHTEbHAEIX XONOAH/LHY-
KaX AJIR KOCTOUKOBBIX MNoaos W saroa. Ocranbhpie hpyKTH MOXKHO o6paGaThiBath Ite-
NOCPEACTBEHHO D KaMepax XpaHeHus.

HeficTBHTeALNYIO eMKOCTh Kamep XpaHeHH: XONOAMABHHKOB A1 (pyKTOB ompe-
RenAoT rpadHieck Ha OCHOBAHKY CXEeMbl pa3MellleHHS TPY30BLIX NaKeTOB 1o naoma-
Ay il MO BbicOTe Kamep.

[lnomaabL xaMep XOJNCANIBHIIKA ONPEAeAsOT NO YCJIOBHON eMKOCTH XONOANNLHHKA,
MCXORA M3 HOPMBI 3arpyakis rpy3osoro obbema 0,35 T/M3, a s KaMmep ¢ NOABECHBIMH
nyTamMHi — 0,25 T Ha | M noaBecHoro nyTH.

Tl1anupoBKY XONOAHANbHHKA HaKGoJee PBLHOHA/IBLHO BECTH 10 YHCAY MONYHeHHBIX
NpH pacyere CTPOHTENBHBIX MPAMOYroJbHHKOB, 00pa3oBaiHbX CeTKOR KosouH. [pu
NJA3HHPOBKE MOXeT OKasaThCfl, YTO pacueTHOe YIICAD fIpAMOYroJbHHKOB He ofecne-
auBaeT yJAc6HOrO pacrionoXeHns Kamep, NMpasmibHOro coueTaHus miouagedt, orpe-
AeHHBIX 151 XpaHeHHs MOPOXMEHBIX 1 OXJakJeniwX rpysos. B Takom caywae mpu
NJaHHPOBKe BOSMOMHO OTCTYM/EHHEe OT PacueTHOro 4Yilcia NpsiMOyroabHHKoB (pac-
CUUTAHHOI NNOWALH XONOAMNBHIKAY B TY HJH ZPYTYI0 CTOPONY B PasyMHLIX Npefefax.

lMocne yTouneHun NAaHHPOBKH OnNpefedioT AeiicTBHTENbHYIO YCJIOBHYIO eMKOCTh
XONOAHNBLHHKA, & NPH HEOOX0AUMOCTH — GaKTHUECKYIO EMKOCTb KaX 0l KaMepa! and
KOHKPETHOro BHA3 rpysa. ., ,

[Mopsanck pacuera ciaeaywoulni.

L. PaccuureipaioT rpysopoit o6bem Kamep xpaunenus Vi, (B M%)

E
Vrp= ?g— v 2.1)
rie £ — ycNOBH3A €MKOCTh XOVIONWALHHKA, T;

gy — HOpMA 3arpysku, v/m3,

B oraenbibiX caywasix, HallpiMep, npH pacueTe KaMep XONOAW/bLIHKA NpH MOJIOU-
HOM 33BOJe, MOMET BO3HHKHYTH HEOOXOAKMOCTL BECTH PacdeT 110 OTAEALILIM KaMepaM.
I'pysosoii ofibeM Kamepnl pacCU¥TEIBAIOT NG TOH e dopmynae, HO HOPMY 3arpyakH
MPUHHUMAIOT AJA KOHKPETHOrO Buia npoAYKuHu (oM. Tabn.2.3).

2. OnpefensiioT rPys3oBYI0 IMowals Kamep Fpp (B M%), T. e. nnomans, Henocpen-
CTBEHHO SaHATYI0 CpPY3OM,

g ; (2.2)

roe h,.p——rpysonan BbICOTA HJH DbICOTA WTaGens, M.

BeicoTta witaGensn onpenensercs CTponTeasHOR BuicoTeR Kamep XOMORHABIIHKA (A0
BLICTYM210ULKX YacTell NMOKPHITHIl WM nepeKpuiTHil) ¢ yuetoM orcTynos ot 6aNoK, no-
TONROUHLIX NPHOOPOB OXJ2XKIEHHs HJIW BO3AYXOBOMAOB, a TaKXKe ¢ YyueroM cnocoGoB
yKRaJKu rpysa.

Munumanpuble oTCTYnbl 0T 6e36afouHbIX nNepekpbitufi, 6an0K, NOTONOUHHX G6a-
Tapefi 0,2 M, OT BO3AYIINBIX Kananos — 0,3 M,

Bricoty wrabessn B OJHOSTAaXKHBIX XOJOAMILHHKAX CO CTPONTENbHOH BhiCOTOR 6 M
cornacio CHulT 11-105—74 caepyer mpunuumats pasxofi 5 M.

3. MposepstoT Harpy3Ky Ha 1 M® naouwagn nofa AN MHOTOSTAXHLIX XOJOAHTh-
HHKOB H ONMHE3TAaXHLIX ¢ noapaioM. [Toneanas HOPMAaTHBHAM HATPY3Ka MEMRY3Tax~
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HBIX nepexpumu coctasiaser 2000—4000 kr/M® B 3aBHCHMOCTH OT NPHHATOA BRICOTH
sTama U xapakrtepa rpysa. [lna nepexpuitufi nan TIOMELIEHHAMH € NOLBECHEIMH 1y~
TAMH CAEIYET YUMTEIBaTb AONOJHHTENBHYIO HAarpysky 500 kr/m®,

g!hl‘[l <g 42.3)
F aon
rae gF nm—}lﬂllyC‘IHMaH Harpy3Ka Ha nepekpuiThe, lﬂ‘]’lla.

4. OnpelensioT cTpONTeNBHYIO NAOMAAb Kamep Fg., (B M%) )

F
Farp = T”’- ' @.4)
£

rae ﬁﬁ—-uoacpq)ﬂuueﬂr HCMOAb3OBAlA CTPOHTENLHON MioMafH Kamep, YYHTHBaomud Npoxoaw H
npoe3an B Kamepax, OTCTYNM OT CTeH, KOJOMHH, o6opyAOBaHHA, PACCTOAHHA MEXAY
wralensamu, nioulajb, saHHMaeMylo KOJOHHAMH W oﬁopynonauuem

3nauenns Ko3dpdHuMeHTa UMCNIONB30OBAHHSI CTPOMTENLHON ILICUIAnH npHBe/eHsl
HIKe B 33BHCHMOCTH OT njouwlagd Kamep (3 M)

Ilo 100 0,70—0,75 )
Or 100 ao -400 0,76—0,80 '
Boxee 400 0,80—0,85

Jlerko yCTaHOBHTBL, UTO NPOEKTHPOBAHYE GONLINOTG YMCA2 Kamep HeGo/1b1IofA nno-
WAKH NPUBOOHT K 3HAUHTE/IbHOMY YMCHbIUEHHIO €MKOCTH XOJMOAM/IbIiHKA H3-32 liepa-
IKOHEABHOIC HCMONbL30BAHUS TNOHLARH.

5, OnpefensioT YHUCAC CTPOMTENBHBIX TNpPSIMOYFOJLHUKOB

Ferp
ne 7 (2.5)

rae [ — cTponTeqbHAs NAOAgs OAHOrO NPAMOYTOAbHHKA, oOnpejenseMas subpaHHOfl ceTkolt Ko-
nolH, M2,

6. CocTaBnsioT NNaHHPOBKY XOJAOAH/IBHMKE C Y4eTOM HeoGXOQMMOit njowmann wa
BCIIOMOraTeNbisle NOMEmEHHs, KOPHAOPHI M OXJ/a)KAdeMble TNOMELIRHHS, He YuTeH-
fible B pacdere (HaMpHUMED, MOPO3HAbHHE KAMEDBI HA paclpelleINTeNbHLIX XO0N0AH b=
nukax 1t ap.}). Kax 6pi10 oTMeueHo, no YCnoBHAM NJIaHWPOBKH MOXET 0Ka3aThes pe-
JecoolpasibiM H3MEHNITh UHCAC TIPAMOYTOALHHKOB KAK B CTODOHY HEKOTOPOro yse-
JHYeHHns, TaK ¥ B CTO{)OHy YMEHbIIEHHA. B KYpCcOBBIX H JHNJIOMHLX npoel('rax }10nyc-
THMC OTK/AoHeHnne Ao 10—15% or paccumrtanmoii nuowanwu,

7. Ecayv unciio npsaMOYroAbHUKOR, MONYUCHHOE NPH NJAHWPOB2HHH, OT/IHYaeTcH
OT pacyeTHOro, ONPeReIAIOT REHCTBUTENALHYIO YCAOBHYIO eMKOCTh xo.rxo,uuﬂbuuxa.
HCXOAs H3 KOTOpOH BenyTcA AaAbHeilulHe pacuernl.

fa

i i Ey=E —-"— f (2.6)

£ My — NPHHATOR YHCJIO CTPOHTENBHHX MPAMOYCOILHAKOB.

Mpumep. nn npumepa paccyurtaeM NAOWLAe KaMeph AMA ANHTENLHOrO XpaHedwsa TBOpOra
B Gpukerax no 0,5 kr. Morpe6nad naowant XaMepw CYUIECTBEHHO 3aBHCHT OT METOAA YKAankn
rpy3a (B AUHKaX HAH nNakerax).

KaMEpa pacnofoxena B OHO3TAHOM XOJOAHJbIIKKE, BHCOTA KOTOPOro A0 6aloK NOKPHTHSR
6 M, cetka konoun — 6 X 12 M.

Emkocts Kamepu 250 T npofykuwu Spyrro.
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Pacuer I. Bpukers xpanatcs B fepensuitix futlixax paaMepos 440 X 310 X 250 mum

no 8 amuxop no Buicore, Bucora wrabean 2,0 m. Hopma aarpyaku 0,425 t/m¥ (cM. Ta6n. 2.4),
Mo dopmynam (2.1)—(2,6) umeem: '
I. Ipysopoft ofkeM Xamepw

2. ['py20Ban naomanb XKasepH
590
Frp= — - 205 Ml

3. Harpyska na 1 M? njowaas nona kamepu
0,425 .2 =0,85 /M8,

T. e, Mejblle AONYCTHMORA.

Jlns oAHO3TANKHOro XONOANJBLEHKA TAKYiC NPODEPKY MOXKHO Ite TIPONIBOARTD,
4. Crpoureavnas Mnoillallb Kameph

295
Ferp= 27 = 421 M2,

6. Uneno CTPOHMTENBHHX TNpPAMOYFOALIHKOB

421 .
n:-—7-5—=5.85.

6. B nannoM cnyyae nNpr niaanHpoBKe Uesecoolpa3io npluATs 6 npaMoyroabuy ko (paamephl
kamepu 24 X |B m). Oxonuarensuce peuleiinie Mo pa3MepaM KaMep NpLuuMaioT NMpH yTBepsge-
HHU NIAanHPOBKI nOCAe pacyeTa naollajelt BceX KaMep xpanenHy it BCNOMOraTenbhuX loMetiensit,

IefictBUTeNbNIaN €MKOCTh KaMeph

6
Ey =250+ oo = 256 7.

Pacuer 2. Auuky c 6puKeTamu chopMHpOBanL B NaKeru. B KakaoM naxere 25 autvkos.
Maketu wradeaupyor B 4 Apyca. Bucora wradens 3,45 m. Hopma sarpyakw 0,416 1/m®. Kosdu-
UHEHT HCNONbIOBAHHA CTPONTeNbHOR naomanH xamepw 0,7 {cMm. Tatn. 2.4),

Mo tem xe dopMynam umeem:

I. I'pysoBofi ofwem Kamepu

250
—— 3
, =715 — o0 M
2. Tpy3oBas naomank KaMmepu
601
Frp= g5 = 174 w2

. 3. Harpyaxy ua noa e NpoBepsioT, Tak Kak Ona Menbile aonycTHMofl,
4. CrpoHrenbHaR NJOWAAL KaMepu

Fop = 57 = 249 . :
5. Yucno cTPOHTENBHHX MPAMOYTOALHHKOB
n= 28, = 3,46.
0.7 '
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BERIS xancy:

6. NMpstiuMaen kamepy pasMepoM 4 cTpoHTENbHHX MpAMOyronsHHka (24 X 12 m).
7. HNeficTBuTeNLHAA €MKOCTb KaMepbi

4
=250+ —— =22, b
E, .06 89 t
Ypapnenus (2.1} — (2.4) moryt GuTh pemiens cobMecTHO. Torfa CTPOHTE/bIYIO
naouanb Fg.p (B M®) paccuHTHBaOT N0 dopmyne

E

Eulinplip A (2.5

Fcrp =

rae Bce ofosnavexus Te e, uto n opmynax (2.1) — (2.4)'.

EMKocTh Kamep, 060pyAOBalnbLIX NMOABECHBIMH BYTAMH, oNpeaensioT No Harpyske

0,25 T na I M noapectioro nyTH.
CrponTeannyo nnoumans Kamep OXJAamAeHusl U samopamubanud MaAca (B M)
MO2KHO ONpefesIHTb No opmye
: MT

- . ~ fon= g

rie M — cyrounas nponaBORNTENLHOCTL KaMeP OXJAXNeHHA HAH 3aMOPaWHBAHAA, T,
T — ppema noauoro ofopoTa Kamepll, PKAOYER BpeMA H4 XOJOXHABHYN@ 06pabOTKY, HA sars
PY3Ky, BHIPY3KY KaMcphl W OTTaHBanHe KamepHulx npuSopos, u;
H — nopma narpysku Ha | M noapecroro myTH, T/M;
K — kosdxpuutrent nepecuera oT Harpysxﬂ Ha [ M nonBeclloro nyTH K llarpyake Ha [ m?
crponreashofi naowanu; K=

: 2.8)

Crpoutennnylo niowais Kamep Xpaneuus oxJaxaenxHoro mMaca Fo.p (B M) ua
NofBecbX NYTAX ONPENeasioT no gopMmyne

E
Fop= - K, {2.9)

rae E — eMmKoCTb KaMep eAHAOBpPEeMENyOro XpalleHHA rpysa, T,
I — 1sopma warpyaxkH Ita | M mogpecHoro nyrH, T/M™;
K — xosddmunent nepecuera; K:=1,2

KoagHienT nepecuera oT HArpyaKH Ha nojBecusie Ny Ty K yarpy3ake Ha 1 m® erpou-
Tenbiofl NNcIaf NpHNAT No cpeanell Hopme pasMenleHHs 60 M NOABEecHLIX MyTed B
OMLOM CTPONITE/LIIOM HpAMOYTOAbIINKE,

3artem onpeAensioT YKCAO CTPOHTENLULIX NPSMOYTONBHHKOS H, €CJIH 010 M3MelrH-
JI0Ch NO CPaBHEN IO ¢ pACUETHHIM, HAXOAAT JAelicTBHTENbHYIO EMKOCTh KaMephl 110 ()op-
Myaam (2.5) u (2.6). Cnegyer nmeth B BHAY, 9TO H3MCIIEHHe pasMepoB Kamep 3amopa-
WHUBANIA M OXJAMNC(IeNHsl HexeNaTe/LHO.

Mpumep. OnpenenuTs CTPOUTENbIFYIO NAOIIANL KaMep aauopamunamm Mfca RPOHIBORNTEN D"
Hoctvio 150 r/cyr,
Mo dopmyne (2.8) Hmeem

150 - 36
’ = =——— | 2= 1080 Mi.
Fep= G o524 12— 1080m
UHCAO CTPOHTENBHLX NPAMOYFOAbAHKOB |
' I
n= 080 = 15,
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Llenecootpasno npHrATb 5 Kamep 3aMOpaXHBaHHA NO 3 CTPOHTEALHHX NPAMOYIOAbHHKA
kaxas, BmecTHmMocTh Kamnoft kamepn Oyner ne 30, a 45 1, ¥t cBnsano c ppemenem odopora
KaMmephl, KOTOPOE NpH TeMneparype bosayxa B kamepe —30° C M ycHaennofl UHPKYAAUKKE DOINYXE

cocragasier 36 g,

Naomanu sKcueAMUHORHO-COPTHPOBOUILIX noMeleknit Fop (B M) moxno pac-

CYMTaTh NO gopmyne

' 0,5Mcyr

Ferpe ————»
o 0,35

rae Mgyr — CYyTOYHAN BHAAYa rpyaa, T.
0,35— nopma warpy3k¥ Ha 1 M? crpourenslofi naouaiu,

(2.10)

Upepupusntun Toprosian u 0GIUECTBEHUOrO SNTARAA

Huc/io KaMep W HX N/I0WaAb ONPeiensioTes XapaKTepoM H BefHuuHofl npennpus-
THR. -

" [lph NpOEKTHPOBZHWYM Mara3WHAa COCTABNSIOT TeXHH4YecKOe 3ajlanHe, B KOTOPOM
YKASBIBAIOT YHCHO PabOYHX MECT HH KOJHUeCTBO NPOJanacMoro UPOAYKTd, a TaKke
niomiaab Toprosoro 3ana. Ilpumepne 30% ofopynosanust TOproBore 3ana nMeeT
oxJaMaloue yerpoficTba, NO3TOMY NPH ONpeReNeHNy IJIOMWAAN OXNAKAAEMBIX Ka-
mep B pacueT npursmaioT 30% nnomaan Toprosoro sana. Hopma msomany oxnaxmaae-
Muix Kamep: (b M%), oTrecennan kK 10 M® nylowanm ToproBsoro 3ada, CocTapineT: Ans Ka-
Mep xpauenusi Maca — 2,8; pubu — 2,2; racTponomuu — 2.,8; Bun, musa, Gesanko-
rORBHLIX HANHTKOB — 1,7; GpyxTOB — 4,4; onoweli — 2,2; MONOYHHX NPORYKTOB —
2,8.
[nomanb oxnaxnaemoll xamepel Xo/KHa GuTh He MeHee 6 M%. Haumensiuit pas-
mep B naale 2,4 M.

Uneno xamep onpefensiercl KOJMMYECTBOM OTAENOB B MarasHHe.

[Trowams oxnaxnaemodl KaMepu ANs KOHAMTEPCKNX U3AeNWH NpHIIMaIOT H3 pac-
yeta | Mm% Ha 18 M? nuowaaH TOProBOro 3ana, 3anaTol AAs ApORaKH KOHAHTEPCKHX
H3eAHil C KPEMOM, €C/H 3TOT OTAed 3aMuMaer He Menee 54 mM? ILIOWAXH TOProBOro
aana.

B maraszunax IIPEHYCMBTPHBBIOT TaxKxe HeoXnaxkJaeMble Khajopble ANA NnpoRy K-
TOB BCEX BHACB, KpOME MsACa, H NOMeUleHHUs AnA NOArOTOBKY TOBapOB 1pH Kamepax
XpaHeHHs MsAcCa M MONOYHLIX NPOAYKTOB.

Hopmbi nnotiiagelt oxnaicaaembix Kamep npuselienn no CHullll—J1.7—70 «Ma-
rasudbl. HopMul npoekTHpOBaHuNA»,

. Ha npeanpuatusx o6ulecTBEHHOIO MHTaHHA YHCJO H pasMepn! Kamep onpenensi-
I0TCA Ha3HAYeHHWEM TNpeANnpHATHA W TeM, YTO0 HCAOMb3YeTcAd /A NPHIOTOBJEHHS
6N/, — chipbe HAH nonydabpHkaTwi, a TaKXKe YHC/oM NocaJoublX MecT (taba. 2.7).

Oxnaxaaemble Kamepsl pekoMeHAyercl o0befuHATh o6miuM TaMGypoM rayGuHoi

1,6 M. Paamep xamep B maade He menee 2,1 X 2,4 M, Buicota he Mmenee 2,4 M.

Mpumep I. OnpenennTs yHCJO ¥ PasMepll Ox/AXKAAeMBIX Kamep APOROBO/LCTBEHHOrO Maras.
3¥Ha C TOPrOBHM 3ajoM mrowanbio 400 m?,

[routanb, sanMMaemyio oTAenaM¥, OOOPYAOBAHHLIMH OXJAXKNAOUIHMH YCTPORCTBAaMH, MpHe=
uHumaem pasuoit 30% or nnouwanm toprtosoro 3aaa, T.e. 120 M2,

[1o oraenam nnomann Toprosoro aana (8 M®) pacrnpejennercs CAEAYIOHM OCpa3ou:

Mounouno-xnpoBule npoayKTH 40
TacTponomus 40
Msco 25
Puga F 15




Ta6auuna 2.7

Oxnampacupie Kancpb

1lopMb naou@aH [B M?) NpH KOMHYECTEE MecT B 3anax

CronoBme OTKpuTON €

MscHuix u pHGAEX nonydadpukaTost
Opongiix noxygadpukaront

OpyxToB, firoa, siAnuTKo®, OsouteR
Moaowiux npoayxtoB, XupoB, ractpo- ]
HOMHH

Maca? :

Putu? }

MNuuweeux orxonos?
CronoBHe npoM

Mnacunx, Emﬁuux H OBOMWX TIOAY-
GabpHKaTOB
$pyKToB, froj, RanWTKoB, obouledl

Moaounux NPOAYKTOB, KHPOB, racTpo-
HOMHH

Mnca, pufiu?

Tuesux orTxofor?

CronoBue phicuU

F]

MacHux noaydaGpurarost }
Pri6Hbix 1toaydadpukaros!

Ogoutuix noaydgadpukarost

Mo/IogHUX NPOAYKTOR, KHPOB, racTpo-
NOMHH
¢pykToB,
Msaca?
Pugu?
TNuweswx otx0n08Y

AroA, N4nNuTKOB, OBOuIeR

MsacHux ® puw6uux noavpapukarost
Ospounux nonyabpukaron?

Momouuux npoaykTOB, KHPOB, racT-
POHOMHE R
QpykToB, Arop, HANHTKOB, OBOLLEA
Msaca?
Putu?t

eTH OGIecCTBEHNOrO NHTANKA
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6 6 6 | 7
6L 7 9] g w|1s|re
9| 8 6 sl 1wof ]3] e
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Npoxonkenue

OxnamEEMbIE HAMED Hopmia naouaam (B M%) TPH KONMYECTBE MecT B aanax

Kade oGuero tuna

50 | 75 ||00 lum Im

‘ ( 250 |3oo |4oo

Msacuux, pufupnx u osounux noaydab- 5 5 5
pUKaTOB

Monounux nNpogyKTOBn, MXHPOB, racrpo- 9 11 8 9 10

HOMHH . G 7 11
QpyKTOB, ArOf, hanutKoe, oBOuled 6 6 7 8 9 10
Mumesnx oTxopos®- — —_ — — 8 8 8 8

! Kamepu npenycMaTpuBaioT TOALKO la [peANpHATHAX, PaGoTaiomMX Ha nonydabpukaTtax;
2 Kamepu mpeaycMaTpHBAIOT TOMLKO Ha MpeaupHaTHAX pafoTajouiux 11a Chipbe;
® B nmouank Kamep NHUEDWX OTXOAOB BIJIGuelbl HEOXAAKAeMbie 1OMEUICHHA n/loulanbo 4 Mo,

[lo nopue na kaxasie 10 M® naowaxs TOProBoro sana npuxoAnTeN 10 2,8 M nACIWANK OXAAK-
JlaeMblX KaMep JIE MOJAOYHO-’KUPOBRIX NPOAYKTOR, FACTPOIOMUH H MACa, MO 2,2 MY — Aan puilu,
Pacyernan naowane Xamep (B M%) mpuBefena Huike:

Mououtio-xupoBue MpoayKTh 2,8x4=11,2
Tactponomus . 2,8x4=11,2
Mnco . . ! . 2,8%2,5=7 2
Puba . : 2,2x1,6=3,3"

MunuMansyas naooutalie Xamepsl aonyckaercsd 6 M2, Caeposatensno, AenatL OTAENLHYIO Kave-
Py AR pulu xesLasn, ee UenecooOpasno 06BEAHHHTSL ¢ KaMepoft 1A MACa, YTO Ila MpeAnpHATHAX
TOProsaH AONYCTHMO.

B marasuue GyfleT Tph KaMepbi: AJst MONOYIIO-IPOBLIX NPOAYKTOB naowmaacio 11,2 M3, ana
racTpOHOMHuYECKHX TOBapoB mAcwansio 11,2 M? B anA MAca 1 puGl nrowanbio 10,3 M2,

2, OnpesennTh 4UCAO H PAIMEPH KAMED AJIfA CTONOBOA NPOMLILAENNOTO OPEANPRATHA na 400
'HOCEIIO'II!L!X MecT. i

Uncono 1 paamepu OoxXnaxjiaeMhx KaMmep Aaq cronosof TAKOTO THNA NPHIIHMaeM TNo Tala.
2.7 B 3aDHCHMOCTH OT TOT0O, PaGOTaET CTOAOBAN HA Chipbe HAM 7a noaydaGpHKaTax,

Ecau crononas paGotaer 1la nonydaGpuxarax, TO NOAXKUB GHTH NPellycMOTPel KaMephr
XpanenHa: !

ANA MACHWX, pHOHHX H OBOWRWX Nonydalpirkaros naoutansio 3 m2,

Ans (PyKTOB, ACOA, HANKTKOB H oBoutel naouwanvio 8 m,

AN MOJOYHWX NPOAYKTOB, -KHpPOB, TACTPOHOMEH naoutafbio 11 m?,

Kpome toro, npeaycmarpugaior Kamepy AAR XpaneuHs MIUIEBMX OTXOAOB Maoutaduio 10 m?,
D TOM UYHCe HeOXMaxAaeMmoe nomeuleline mrolllafeo 4 Mi.

Ecan xe ctonhopan paﬁorae‘r l1a Chipbe, TO DMECTO KBMEDH AAA XDanCIH MACHLIX K puﬁnux
nonyaGpuKaTon UpeayCMaTplBalOT KaMepy AR XpalleHHs mica i pulu npouwafsio 13 m2,

BLIGOr ITJIAIIAPOBICH

Tpebosaurn ¥ uaaumposke
‘ ]

IToa naanHpoBKO# NOHWMAIOT paaMelllenine BCeX NPOH3BOACTBENHKIX H BCHOMOTra-
TeABHBIX NOMeWeHHA XCTORUIbIHKA € YUETOM MX Ha3HauyeHHs, KOJMIYECTBa M pasMe-
pob. ‘

Uro6ur ofecmeqHTe Haufonee paiuollaNbhyto NAAHHPOBKY, pEKOMENAYeTcs npH-
SEPKHBATLCH  CIENYIOIHX  NpaBHi.

% S




; 1. TpHuATan nAaHHpPOBKA AOJDKHA COOTBETCTBOBATL NPHHATON CxeMe Texko.l
rHYecKoro mpoiecca, T. e. ofecnegupaTh TOUHOe H MOCJAENOBATENbHOE BhillOJHEH!!
BCEX TeXHlOJNOTHYeCKHX ofepaunfi. JKenatesnvlioe nanpaenenne ABHMeNHA [Py3a -
B OJIHY cTOpOIY Ge3 BCTPeuHLIX K [iePeceKalolBXCH MOTOKOB. JiBepH Kamep N0KHLL BL!
XOAiTL B KopHaop. HMckmouenne cocTaBasioT KaMepbi 3aMOpaXHBaHHSI H OXJaMMae
HHS, BXOJL B KOTOpPLE MOXET GLITh yepe3 ITOMelUeHHs ANISl 3aTPY3KH, a TaKike Kamepr
XpaHenHs NPoJyKTOs, HOABEPralilliXen ToBapioii 06paGoTKe Kak MPpH NocTynaeunn
TaK H UpH Bujaye yepes 3TH nomeulenss. He uekmouaerca npnmeneiine GecKopusop
HLIX 1J1AIIPOROK, CCJH €CTh BO3MOXKHOCTb 0GeCIIeyHTh NOC/eA0BATeNbI0OS IepeMetilt
HHE I'Py3a no TexnoJioriyecko utenouke Ges po3ppara. Ilociesnee pewenne oGuuir
BO3MOMIIO 13 XOJOAMABHIKAX MACOKOMOKHATOB H pbiGoolOpabaThiBaiollHX npe.”
puATHI.

e
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2. TlnannpoBKa Ao/KHA CNOCOGCTBOBATL YMEHbIUEHNIO NEePBOHAUANbHEIX 3aTp#

Ha CTPOHTENLCTBO XOJIOANIbHAKA, 3TO JOCTHracTcA WHPOKHM MPHMEHeHHEM THIIOBL:
CTPOHTEAbLHBIX 3JIEMEHTOB H KD[IC’[‘pyKullﬁ, HCNMOJIb30BAHHEM MECTHBIX CTDOHTEJbLHE!

i MaTepHalioB, COKPAIleHEM RACILAAH, 3a1iHMaeMOii BCliOMOTaTeIbHBIMI NOMEILEHIIAM!
Onuako 1pH COKpalIeHKkll BCIOMOTATENbHBIX HOMELICHHA Hesib3si 3a0HBaTh 00 yao
E cTBax ofcaymupanns, T. e. IPOH3BOAITL COKpatleHie B yulepG skcnayatawin. B a1o
g nnabe MNpapuablibiM 1HPIMEPOM COKpaulenusa BCHOMOratenbiiblx l‘I()M(?lU.QIiH].I ()}'.’!’

HpHMetieline GeckOpHAOPIbIX 11311 HPOBOK HA HEKOTOPbIX BPOII3BOLCTBEIIHEIX XOTOAMII
HHKaX, a TAKKe lia psiie pacripeeiiTe/ibhblX XOJIOAHABHIKOB i (PpYKTO- #f OBOLUEX:
HIJHIUL C HeNOCcPe/ICTBEHNbLIM BLIXOAOM N3 KaMep ha HJiaT(opMEl.

3. Taannponka no/kna ofecieudBaTh JCLIEBYIO H YAOGHYIO IKCIJIYATALHIG X
JoAlJbHHKA.

[Mpexne Bcero nosKusl GuITh paBHAbLHO BbiGpanbl pasMepsl XOJCAHIbHHKA, ofe
nedHBaollliie cBoGOLY H WHPOTY MaHeBpa NOTPY30YHO-Pa3rPy304HLIX M TpaHcnop
HHX CpeJCTB.

Ilnpuity 34aitisi MIIOrO3TaXMHOTO XOMOMIMILIINKA, KaK NPaBHIO, HPHUHHMAKOT |
Goiiee 40 M (4TO cBsI3ali0 Me € IKCUAYyaTauHell, 2 ¢ BO3MOMHOCTLIO MONTaXa, obeci
i yeliHeM ero ynoﬁc’ru, HO IPHBOJIMT K CO3/1aiitio nAaThopM 6o/ibLUION AANUHHEY).

'Eg_z Iinpnia oMmo3TaXKiUBIX XONOJAMABHHKOB NPH LENTPaJbHOM pPacHONOMEHHH KOp!
fr
€

%A s

R FANGE AR 3

Jlopa oupe/enisieTcsi MOAYseM, paBibiM 12 M, coOTBeTCTBYIOLLHM AAliHe HanGoaee pa
npoctpateiniore nponera. lInpHuy on103TaXKHBIX XOMOMANABIIKOB NPHHAMAOT pa’
woit 12, 24, 36, 48, 60 u 72 m.

Hndny 3panud xolopHnbunKa BWGHPAIOT TaK, YTOGM AMNHA HENE3HOAQPOMKIN
nAaTpopMH TO3BOMIIA BPHIHMATE NATHBATOMHYIO pedpiKepaToOpHYIO CEKILHIO.

InpiHa enesnonopoiuix miaatgopm 6--7,5 M, aBToMOGHALUKX — B Tex 7
npejienax.

B nekoTophlIX cAyuasx 1a XONOAWIbHHKAX NPEAYCMATPHBAOT COCAHIHTC.
uyio naargopMy wHpinoii 3,5 M, HO Yamle NPOeKTHPYIOT XOJAOAHJIBHHKI CO CKBO3NHI'
TPY30BLIMH KOPHOpamMii, IIMEIOIHMK BulXxo/l Ha obe naatgopmul, 1llupuna Kopunop
‘ ofuuio 6 M.

! JKenesnonopoxuyic INaTgopMy 1a XOJNOAHALIHKAX eMKOCThI0 g0 600 T He nped
CMaTpuBaiof. TaKWe XORONHNbHEKH Bo0OGlIe MOTYT HMETb TOJMBKO OJLRY ABTOMOGH.!
nywo wiardopmy. Kenesno/opoxtue maaTdopMul ASNAIOT ¢ YCTYNIOM wWHphHof 560 *
: no Becel anune Ads  ofecneYewHs] BO3MOMHOCTH pa3srpy3akH BaroHoB nio0!
v THNOB.

Ins ymeubliciing TENJONPHTOKOB B KaMepsl HX TPYIINHPYIOT B 610KH ¢ npHMep!
OMHIIAKOBLIM TEMNEPATYPILIM Pex<HMOM.
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4. TlnaunpoBKa JO/IMHA COOTBETCTBOBATL MPHHATOM CHCTEME OXJamfenus. ITo
0COGEHHO BaXXHO Y4ECTL IIPH NPOeKTHPOBAHHH OJHO3TAMHLIX XOJOJHNLHHKOB, Tax
Kar He Bcerja yAaerTcs o0eCRedHTL CJIMB XNajareHTa M3 NpHGOPOB OXJa)ieHH:A, YTo
HPHBOOHMT K HeOOXOAHMMOCTH nHEpexofa Ha Gojlee eMKHe CXeMBI ¢ Higuefl nopaueft
XOJIOAHJILHOrO areHTa. [1pH COCTaBAEHHH NAaHHPOBKH JOMMHB OWTL NpefycMOTpelibl
MeCTa AN MOHTAXKA OGOPYAOBAHHS, KAMEPHBIX PAaCHPEeNeTHTeILHBIK KOJMMeKTopoB K
T,

5. I'lnanupoBKa MO/MKIIA COOTBETCTBOBATL TPCGOBAHHKAM (IPABHJ TeXHHKH (e3o-
NacHOCTH W nOXapHoft Ge30onacHOCTH.

6. InannpoBka nomiHa npeaycMaTpiBaTL BO3MOMHOCTh PACIIHPEHHS XONOAHAD-
HHKa. Jla8 3Toro ocTaBAfOT CBOOOMHON OflY TOPUEBYiO CTeHy.

CaepyeT HveTh B BHAY, YTO COCTZBJIEHIIE IVTAITIIPOBK S ABISAETCH HAHGO/IE@ TDY AHBIM |
OTBeTCTEEHHbIM 11POLECCoM NPOEKTHPOBAHHA, OT KOTOPOTO B Ja/ibieiflieM 3aBHCHT SKO-
HOMHUYECKaA 3(MpPeKTHBHOCTb JIEHCTBYIOUWEIO MpelpHATHY.

’I‘nuonue INAHAPOBKA XOAQAWIbLHHKOBR Pa3AMHIIOro Hasnayeunns

TrannpoBka pacnpeieinTebHOLO XOMOARNLHHKA emKocThio 2000 T npeacTtasnenia
Ha pHc. 2.4. XoMoAHAbHAK MpefHas3HayeH ANS AJHTENbIIOro XPaHeHHs Mnca, philbl,
M&cna, s, CHpa B JpYrHX CKOpOTOPTAULHXCH npoiyKTob. [lpoAykTH nocTynawor
HAa XOJIOJM/IbHHK 1O 2eJe3H0l lopore, JIOCTABKa B TOPrOBYIO CETb HPOH3BOAHTCA aBTO-
TPAHCIOPTOM, :

CTpyKTYpa €MKOCTH XOJOAH/LHHKA:

Kamepu xpaHenHa MOpPOMEHWX Tpy3oB 70% (1370 1)
Kamepn € yuuBepca’blibkiM TeMnepaTtyp- 169 (300 1)
LIBIM PeXHMUM

Kamepu xpanexufi oxXAaieHHBX CPy3oB 15% (300 1}

Ha xonopunbpuxe ecTb Kamepa JOMOpa){UBaHHA MsCa IPOH3BOJMTENLHOCTDLIO
7,5 T/cyt. Kamepa Hempoxoanas. IlpH mHeit HMeeTcs 3arpysouno-pasrpysounas
Kamepa. :

Ins ypoGeTBa rpy30BbiX onepailiii HMEETCs CKBO3HOH Tpy30BOl KOpHAOp, H3 KOTO- *
poro ectb BXoA BO Bce Kamepbl xpaneHHs. [lam oGserdenHs nepemeiueins rpyson
Kamepul XpaHeHHn COOGIUAOTCA MexAy coGoit, Oniepaluu 110 npHeMY, NepeMelielHio,
CKIa/\HpOBAHHIO H Pbijaye [‘pY?-OB MeXxalH3ipobalhl. Ha xonopunbHuxe [ipfiMen nloT
CaMOXO/HHe 3JIeKTpONorpy3yHKH, 3/JIeKTPOTEJIeKKH, HalOJbilbie TenemKH, KOHTeR-
Hepsl.

' CHcTeMa OXJlaXXAeHusi HaCOCHO-UHpKYASILHOHHAA Cc HEHOCPEACTBEHHHM KHIIEHHEM
aMmHaKa B npuGopax oxsaxienus. B KaMepax xpaueinsl OXnasUIeHHHX rpy3oB If B
KamepaX ¢ yHHBepCaJbHLIM TEMTEpATYPHLIM peXMHMOM OXNa)KIeHHe OCYIEeCTBJAETCs
BOIIYXOOXNAAHTENAMH. B KaMepax XpaHeHHs MOPOXEHBIX T'DY30B BO3MOKIIO KCIIOJIb-
30BaHHE OAHOrO M3 JIByX BADHAHTOB OXJAXKJAEHHA: MMGO NPH HOMOLULH jl0TONOYNLX Ga-
Tapefl H3 opeGpennsix TpyO, Ni60 MPH MOMOLLHK NOTONOYHBIX H IPHCTEAHBIX NaHETbHBIX
Garapeit.

Ha 6osiee KpynHbiX OZHOSTaXKHDLIX XOAOAHJBHHKAX JJiA BO3MOMHOCTH cBoloaHoro
JocTyna BO BCe KaMepnt H LIHPOKOTO MaleppUpOBaHHs CpeACcTB MexaHH3ailud Moxiio
NpejlyCcMaTpHBaTh ABa, a HHOrja K TpH CKBO3HLIX I'pY30BbiX KOpHAOpP4, CBA3LIBAIOWHX
MexIy coboli KenesHoAOpoxIylw H aBToMOGHALHYIO naatdopmb. Oauako, npemae
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yeM NpHHATL TaKoe pelueHiie, He-
00X0/IIMO CaMbiM TULATEJLHLIM oG-
Pa3oM LI3YuuTb BCE €ro MOJIOXKH-
TelbHLIE W OTPHUATENbHbIE CTO-
pOHbI.

Ha pacnpepennTensHux Xodo-
AHablinkax Hefosibluofi  eMKOCTH
CKBO3libi€ TpYy30Bbie  KOPHAOPH
00LIYHO e AenaloT. XOoNoLHALHIK
(pac. 2.5) wuMeeT oany aBrosmo-
OnsibHYyIO BJaTopmy, € KOTOpOR
rpy3 nonazaer B pectnGionb, a oF-
TY/a B KaMepul XpalleiiWs HJH B
MOpO3ILJIbHYIO KaMepy.

Oxaaniclive Ramep MOKeT ObiTh
HEHOCPeACTBeHIoe —  KHIAUWIM
XJ13]areliToM — HAKE PaccoNbHOE.
B nocsenneM cayyae pnsi oxJa-
JKACHISE  paccoda  HCHOAB3YIOT
KOMIIJIEKCHBIC  XOJICAWIbHbE Ma-
wmuubt,  paforaiulie Ha XJajo-
Hax.

XONOMHAGHHKH PH MACOKOM-
GnnaTax MBJSIOTCS YaCTbiO lpo-
W3BOJICTBEHIIOrO Komiekca. Ilpu
NPOEKTHPOBANUH TaKHX lpeliipH-
ATHH cTpeMsATcs o0eciieynuTb He-
NOCPeACTBen1 YIO CBA3b MeXly pas-
JIHYHBIMH CTPYKTYpHBIMH MOJpa3-
dencuuami,  XOJACGAHABINK HpH
MsucokomGitiaTe momnoctsio 100 T
B cmeny (puc. 2.6) nmeeT BXoj H3
MsCO-XHpoBoro Kopniyca. Msco
nocae yGos NocTyuaer p Kamepy
npHeMa Msca, a 3aTeM B [lOMellle-
HHE AAS 3arpy3kil Kamep OXJaK-
ekt 0 3amopamupannsg. [ance
MsICO IOCTYHAeT Ha XGJAOJHABLLYIO
006paGoTKy  (OXJiziKaAeHne  HilW
3aMOpaHBailHe), pasrpyiKaercs
HocJe XoJaoMiAbloi  oGpaloTkl H
NOCTyIaeT B KaMephl XpaiieHns
LN Yepe3 KopHAOp HanpabJasercs
B 3KCMeoHiibe  loMelenns
AnSl peajin3auliid WK B MAacore-
pepalathiBajoulHit  Kopuyc  ans
HCIIO/IL30BAHHSI B KAYECTBE ChIPbA
NpH H3TOTOBJEHHH  MpPOAYKUHH.
Ilnannpobka ne ndwena nenoc-

2—198

Puc. 2.4. Ilnan xonomunpHuka emkocTsio 2000 T
H pasmewieHiie OCHOBHOro 060pYyAOBAHHA:

KaMephl; I — mopoannsHan; f{ — sarpysouvo-pasrpyaos-
wal; fff — yurBepcanbvipe;, [V — xpaleriHa OXXEMOLIN K
rpysos; V — aebexrumx rpyaon; VI — skcnesuuus; Vil —
!]'IRHEIIHR MOpOXENHX FpYIoB;
oapThopun; VI — apromoSunrhan; JX — xencanozopox-
nan;

!/ — xomnpeccoph; 7 — Gatapen notonouinwe; I -— Gatape
ppucTenibie;, 4 11 § — POINYXOORAAMHTESM DOABECHLIE; 6 —
BOAAYXOOKNBANTENB,
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Puc. 2.5. INnan pacnpefenntensliore  XonooHb-
HuKa eMmkocteio 125 T:
] — xOMOPECCOPHO-ROHNGHCATOPHBIE ArpeTATH; 2 — BOANHOA
HAcoC; & — pacopefeaurensHoe ycTpoActeo; 4 — pecHeep
ApeHaXRAHfA; 5 — pecusep andefinf; F — ReNTAAATOPH;
7 — poaaywnan sapeca; § B 9 GaTapek.
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TAaTKOB, K KXOTOpbHIM B [NePBY0 Ouepe/b  MOXil0  OTiecTH  GOABIIYIO  [J0-
uans, 3ausTyio  kophsopamu. Hesbas cunTaTe  yhaunmiv pellenne BrccTii B
KOuTyp XoJogHJibHHKA  nomellelile  TpancgopMaTopnoli  UOACTAHLHW, [a H
camo pa3sMeleHHe MawHuioro otaeneuns. Ho Takoe paamewenie nomeliennii B pas-
HOM cilyyae ABAAETCH BLIHYA(ICHHbIM, BLITEKAIOUWHM h3 06beMHo-11alHPOBOIIOIO pe-
lWelHn, B OCHOBY KOTOPOTO NOJIOMEHH CEKIHOHHOCTb i B3aHMO3aMEIiIEMOCTb OT/elib-
IbIX  KOpHYCOB, UuTO lO3BOJIneT
COYeTaTh HX B TpeOyeMLIX Bapnal-
Tax pasAnunoii MOIWWOCTH.
Xonoaunbvuug (pne. 2.7) upn
FOPOCKOM MOJIOYHOM 33BOAE CTPO-
uncst B ape ouepeau. B cBasn ¢
TeM YTo NJOUAJIH  KOMIpeccop-
1I0ro ucxa, 3anpoeKkTIpOBaIHOro
Ans [ ovepenn, neaocTaTodHo s
pasMeluennst  o0opynopaiis, ie-
o0xoaHMoro ajis oGcayxnBanis
1i ouepenu, 110/ MawnHioe OT/E-
JlelHe 3aHnMalOT 4acThb MJOWALH
oxnaxjaemoro cknaja. BooGuwe
NIpHKATOE B NPOEKTE pa3melleine
KOMNpeccopiioro  uexa  HyMio
HPH3IATL  {iey/aunbiM, TaK Kak
NpH TAaKoM pacfloiokellH 3aT-
PYAHSETCH Bbiiioienne H30AsduH-
i olibiX  paGoT (npH  BLINOJIENHH
H30JiAWlI npuaeTcs oGOHTIE KOM-
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Puc. 2.6, [lnan  xoua0AuABHHKE mAcOKOoMOHHATa
mowHocThie 100 T mMaca B cmeny:

] — KaMecpa npnrema muca; 2 — nomewenye aau 3arpysxa
KaMep OXJABXACHHH M 3aMOPAXHBANHA, I — KaMepn Ox-
NAXKMEHHA MAW  Xpanenus oXaaxjennoro MAca; 4 — yHH-
BepPcanbHaf KAaMepa OXAaMACHHS WM 3AMOPAMHBAHHA MA-
ca; 6 —Kamepw 3aMopaMHBannd MAca; 6 — NOMEULCIlHe
AJRA pasrpy3ku; 7 — Kamepa XpaueHHd oxjaxaelitoro mAca;
8 — KkaMmepsl Xpolenia MopoMenoro maca; 9 — IKcoenHLn:
10 — pecoean; [l wm 2 — kaMepwm npHeMAa H NOAMOPO3KH
NEROHARINOHIBIX TPY30B; 13 — oTnerenne NPOHIBONCTBA
MACHLIX H CYGEponyKToBuX GaoKoB; /4 — komepa Komnaex-
TAWHH MHUPA, f5——"0M1’I'DeCCU|llloc W aunapaTligé oTaejie-
Huaf; 16 — TpaucdopmaTtopiad moactanuns; 17 — xopunop;
I8 — GLiToOBBE MOMELLENHA,

npeccopuisiii uex). B nacroauiee
BpEMs CTPEMSITCS  [IPOEKTHPOBATD
OXNaxlaeMbie  KaMepbi  [OpOA-
CKHX MOJQuiiblX 3aBOJIOB TaK, 4T0-
0Ll OHHE COCTABASJIH  €CTECTBelHOe
lipo/loNKenHe  TeXHoNOriuecKux
JHNUE C BLIXOJAOM HA HAATHOPMY
qepea IKcneAuHio.

Hna:mponxa [!pOMbICJlOBOI‘O
XoJionJbinHKa eM-

pLIGLIoro
. Kocrhio 750 T  upeacTaBiena
na puc. 2.8. XapaxtepHoii 0COGEHHOCTLIO JAHHOH IVIANMPOBKH SBJRETCS OTCYyT-
cTBue KopujopoB. TlpoH3posicTBenHble ACMeLleHKs pachiofioKeHbl TaK, 41O oGecsie-
YHBAETCH l0C/eAOBATEIbHOC JIBHKEHHE Mpo/YKTa OT fIPHeMHOTO OT/eneHnsl uepes
MOPO3HJiblIOe OT/leJieHHe B KaMephi XpaHeilHsi, a H3 JiHX B 3icnequlHoniioe noMeutenile
An# peanlsaiHH. 3To NPOCTOE pelUeHHe N03BOAseT MONYYHTb XOJOAH/bHHK C oyellb
GoabuM Kox(ppuuHenToM HCMOAL3OBANKSA MOJE3HOH 1JoWanK.

Jobutbcs yAyyweHHs HCHONbL30BAHHSA KIOWAAH KAMEp XxpaHelHs MOMHO B Xo-
NOAHNLHHKAX, Kamephl KOTOPOTO He MMeT B cepeamtie Koo, [lpumepom Takoro
MJaHHPOBOYHOIO PEWEHHA MOMET CJYKHTD XOJCAHALHHK e (PYKTOB H BUHOrpaja,
npeacrasiennuii Ha puc. 2.9, Xo0AHALHHK fipejHasiiayen AJs OXNaMAens H 1JH-
TeAbHOro XpaHeHHs CBEHX (PYKTOB, BHIOUPajla, CBEXHKX oBomeil, Aroa B paiionax

2
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Puc. 2.7. [lnau xononuaeiinka nps ropoACKOM MOMOYHOM 3aBofe:
J — xamepu xpanenns; I/ — xamepry samopaxkussuys; [if — xomnpeccopnan; 1V — aponasoacTaenHt

uenna; V—aop oTaeneirde; Y/ — axcneamumn,
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Puc. 2.8. [Inan npoMHCIOBOrO PLGHOrO XOMORHABHHKA:

! — npuemnoe otacnenue; |l — Mopoarnelioe otaenense; Il — Kamepw XpaHenws mopoxerof puf
1V — skencanunn, V — nnsrdopum; VI — gpounpeccopuan; Vil — :oﬂaeuccropuq-pecumpulw pynn
Vitl —wntosan; /X — pacnpenenutessHuft waAt; X — caymeGuo-Guitonbie
coph: 7 — ROHAENCATONW; & — pecunepnl AHncAibie; 4 — HpoMeXyToanMe cocyab: § — pecuuepu I.lllpn
AAKHOHNBIE, 6 == OTAEANTENN WHAKOCTH; 7 — ABCOCH AMMNAHLIE; § — pEry/JHpYIOUAR CTAHUNY; § — Akn
renepatop; /0 — ckopowopo3niibibie sunspath; [/ 8 17— Gatapea; I3 — polAywinsie 3asecH.




3aroToBok W notpebaeunn. IlpeanonaraeTcs BKJOYEHHE €TO B COCTAB IPOH3BOACTBEH-
. HOFO TpejlipHATHA 00 hepepaGoTke MJOAOB H OBOULef.

3nanMe XONOAHJbIHKA OMI0ITaXKHOe ¢ ceTKoil Kosioun 6 X 18 m. Pasmep anayus
B naane 60,9 X 37,08 M. KK Topuam 37auna npHMKIKAIOT KPHIThie MHEJe3HON0poKHan H
aBTOMOGHALHAA NAaTQOPMBl, PacnoNoMeHHbe Ha BbicoTe 200 MM OT YPOBHA TOJIOBKH
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Puc. 2.0. 128 & paspes XoAOAMALHHKA AJR GPYKTOR H BHHOTPANA ¢ AelleHTpaNn30BanHOR cilcTe-
: - Mofl OXNaMKAEHHH:
I—=1!V — xamepn XpaHeHRR ¢pykToB: V—VI{l — xaMepH Xpaueuun BHuorpaps; JX — skcneanunn: X — cay-
eGHuo-GToBbe Oomeuieinst; X/ — rpysosolt kopuaop; X7 - enestomopoxnan nratdopma; XiH — antomo~
ouapnan paatdopma; X/V — noromasxa mon HEBECOM AJA  XONOAHAbIBX MBIWHN, ] — XoJdodHabLUO-Raipepa~
genbiad Mawmna XM®P-16; 2 — posayxopos; 9 — mucnekudonnnf Tpancooprep TCH.

penbca H neBEPXHOCTH aBTOMOGHALIOH Muiomanks. ITaatgopmel o0LeaRlieHL IPY308LIM

KOpHJAOpOM, B KoTopbu"i eCcTh BLIXOJL H3 BCcex KaMmep H 3KCNeAliiiHOHHOIO MOMEILeiind.

[puHnTHe pellenns O CTpoHTeJbcTBe XONOAH/bHHKA 0e3 nopuATHs naatdopm ZO

BLICOTH KY30Ba aBTOMCOH/is WJIH BHICOTH JBEPH e/Ne3HOAOPOKHOro BaroHa onpabaa-

HO: (pYXTH MpHHUMAOT M XPaHAT B CTAHIAPTHLIX AWHKaX, yTo ofecnesHBaer X

YAOOiOe naKeTHpoBalHe H HCHOJb3OBAHHE MOrPY30YHO-Pa3rpy30NHLIX MeXaHH3MOB
1
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Pune. 2, 10. Paimeutleuse xo/IONHABINX RaMep:
0 --B MNArailHe: [—d4 — KaMeph XpaneHHn NpoAYKTQB; 5 — MBIWIMHHOE OTAENenHe XONOAHABHRIX KAMEp; *
arperatii, oGCAymiBaoliue oGopylosaiue. pacnoromedioe B TOProBoM sane; 7 — noaxemhinx; 6 —8 Cic
Bolt: Kamepn XpaneHus OpoAykTOoB {(/—I1l), otxouon (IV), mawmunnoe otaenesue (V); 1 — xaomaopeccoy
KolgeincaTopibie &rperathl; 2 — ycoapurend.




B nonxoii mepe. Ilipoxo pHeAPsIOTCS TPAHCNIOPTHPOBKA 1 Xpauenue s610K B KonTeii-
liepax, MexanHaaiHa NOrpy304ilo-pa3rpysoutibix paboT ¢ Kortopbimil ofecnesHBaeT s
HOJAHOCThO,

Ha XonoauabHike npuMenena AeuelTpanH3oBaliHan cHCTEMa OXJaNAelns KaMmep,
4TO 1103BOJIINIO OTKA3AThCA OT CHELHABHOr0 NOMEeHHs I MAIIHKIHOTO OTACJIel .

Pacnosioxente XononuAbELIX KaMep Ha NPeNpPHITINX TOProBiy 1 o0uiecTBeH1IorQ
[HTallisl 3aBHCHT OT 1T0ro, T/IE pacnoJdiaraeTcn camo npennpuntie. Ilpi pasmewennn
Mara3nHa B IE€PBOM 3Ta)Ke MHOTO3TAKHOFO 3MAHHA JUIA XOAOANNBELIX Kamep NpHCiio-
ca0JIMBaiOT FO/IBaJbHLIE HJil MOJyloNBanbiikie nomeulenus, [Ipn 3ToM posxuib pe-
LaTbCsl BONPOCHl O BEPTHKAJbIIOM TiepeMelleliii rpy3on. [las pasrpysxu aBToTpai-
CNopTa 11pelycMaTPHBAIOT JIOKM H HAKJIOHHBIe CIIYCKH, OKOJIO KOTOPLIX JIOJUKIO Obllb
MeCTO i nepesmelleniks Telemex. Kamepn uenecoolGpazno rpynnuposats B Gjoxn,
UTO §103BOJINET YMEHbIWUTh o0beM paGor Mo H3ONAUMY, a TaKie TeNJOoIPHTOKH B Ka-
Mepui, Xono/HJibHbIE MAlUHHBL XeJaTe/ibli0 Pacnosiarath N0 BO3MOXKUOCTH GJibke K
KamepaM, 9T00bl YMCHbLNITH NPOTMKEHIOCTb TPYGonposoios. Ec/ii ecTh BO3MOMKIIOCTD,
ueJiecoalpasno BCe XOJIOAHJIbIbE MAUIMHDI CFPYNNHPOBaTh B OGuleM MALWNHIOM OT-
JleNieHHH,

Pasmelenne XaMep moxeT Obith HanGoJiee PalHONaJibIIbIM, ECAH Marasnii paciio-
JIOXeH B OTAENBHO CTofleM 3/aHiH, Torja KaMepbi MGxiIO pasMecTHTb BliyTpH hoMe-
IUEHUA, KCKAIOYHB CONPIKOCHOBEHHE HX C HAPYXKHbLIMH creiamy, Ilpn passmeweinii
Kamep B Hai3eMHOM 3TaXK€ HCK/IOYAeTCs TaKkxue HeoGXoANMOCThL B BEPTHKANLHOM nepe-
Mellel Nt rpy30B. o

B ouenb GONMbIWHX MarasHHAX HHOr/a uenecooGpasHo nenath GJIOKH Kamep no OT-
Nenam, yToObl COKPATHTDL TPAHCIIOPTHLIE CBA3H MEM(AY KamepaMil M OTAC/aMH.

Jan npeipuaTHH OGUICCTBEHHOrO NHTAHHA NpPH [13NNPOBAIHH  NpHAepXKHBaA-
10Tcs TeX ke npunuunoB. Mexmouende coctapasier Kamepa jyia Xpalieiis LiueBbiX
OTXO[OB, KOTOpad, KaK HpaBH/io, PAcloNaraeTcs B HePBOM 3TAXKE 3/1a1iHA H liMeeT Bbi-
Xoj yepe3 TamOyp Hapy»Xy H B noMewmeitHe npeanpuatis. KaMepa oTxonoB obhuno
HMEET HEe3aBHCHMYIO XOJOLHJBHYIO MAalUHHY.

TTpuMepsl PAcNIONIOXKEHHS XOJCJHJbHLIX KaMep Marasuia H CTOJOBOH npuseje-
ool Ha pue. 2.10,

TpeGopauna K MAUWMNHLIM K afHaDATHLIM OTAC/CI AM

Quenb BaXXHO NpaBHABHO pa3MecTuTb 00OPYJoBahie B MBWIINOM OTACNCHIH,
IMaaliipoBKa MalUNEHOIO OTACIACHHS 0JKHA ObiTh ynoGueit Laa cOcaymupanis ma-
1151, ANNApaToB, pacnpele/IMTeNLiLIX YCTPOIicTs, 03B0JIATL COKPATNTh NIPOTSIKEll-
Hocth TpyGonpoBoAOB, lipHYeM MJOWAAL MALIIKKOrO OTAeJeiins N0/HKHA OWTb MHili-
Manuioii, a ucnoJbsoBakue obbema -— nauGoJiee NOMIibIM.

OciioBHOE H BCHoMoOraTesibHOe oO0opyzoBaniie, KaK [IpaBHjlo, pacnosaracics B
MAILIHIHOM OTJieJIeHHI B OT/EJLBOM 3aHuH, NPHMbIKaOeM K TOPUEDOH cTelie Xo-
JNOANJBENKA H OT/le/ieHHOM OT Here npoTHBOHOMAPUIOI crenoli. YcTpoiicTso anua-
paTioro otieneHHs Heobn3atenbHo. [1pu pasmeueHns Bcero oBOpYNOBalA B OJHOM
fioMenen Hit Jierye obecnednTb HAHKPaTUaiilLYIo CBA3b MeXY OTAE/IbHbIMH 3JieMeHTaAMH
XOJOAWIbHOI YCTalloBKH, 4TO OTBedaeT TpeGoBaliiaM IO yMeHbIenHIo Axliiib TpyGo-
11poBo/IOB, COGJIOJEHHIO MOC/EA0BaTeNbiOCTH COeAueH il Maln, aliapaToB H Co-
cyios. [lpu 11e00X0/MIMOCTH anrapathoe OTAeJeline MoxeT GbiTh 3aNpOeKTH)OBALO.
Paamewats aiinapatiioe oT/eCHHE MOMKIO KaK PsLAOM C MWLM Ha 1IepBOM 3Taxe
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38aiHsi, TAK ¥ B noasaJibnom nomewwen i, OHAKO CJIe/lyeT NOMKENTD, YTO CO3/laHHe nof-
BAJOB B IIPOEKTaX OMIOSTANILIX XOJOAIIBINKOB He BCerlla xefareliLHo.

19 Godiee 11041110r0 11CHI0AL30Ba1 N 0GbeMa MOMeLLe ksl Les1ecooBpasHo TPHMEHATI-
BEPTHKAJbHLIE amlapaThl i cocyAul. BepTukanbiibie KOMYXOTpyGHbIE KOHICHCATODH.
HenapnTedbyme KOH €I CaTOPbl llQJ'IECOOGpaSHD pacnoaaraTth Ha OTKpthle njouian
KaX Bie 3jainil Mawnunbix otaedennil, Tam xe pasmewaior annefliibie peciiseps, Ha)
KOTOPLIMH 1eo0XoANMO YcTpalibaTb laBec.

fopiisonTanbibie KOKYXOTp yOibIE KON IeHCaTOPLl MOXMHO YCTAlABALBATD B MaLuHIl
HOM HJTL aNNapaTioN OTAeAeniaX 1l B CleusalbubiX MOMeIen X, [e pasmelan:
TaKzKe Jniiciinpie pecnBepbl, MacaooTAeanTe n (pH HeoOXOMIMOCTIE), BOAAHBE {1ACO
Chbi CHETEMLE ODOPOTHOrO BOAOCHAGKENNA 11 X03AHCTBEHHBIE BOASIIILIE HACOCH.

Jas ynoGerpa ofcaynpaniis 1 0e3onaciocTH hepconaia Ao/AERN GMTh npeay
CMOTpeibl NPOXOAL MEXJLY oGopy/AoBaiineM i OTCTYNbi OT CTEH.

Fnabinit 1poxojt Mexcly KOMIIPECCOPaat!l 11 PACCTORAIIA OT 3MIEKTPHYECKHX [LHTOB 1
1 IITOB € KOHTPOJLHO- H3MEPNTENbILIME NPHGopaMi cieflyeT HpUHUMATL HE Meile:
1,5 M, npoxoanm Mexay BuicTyHaloWLIMI HACTAMN Malilig —iie menee 1 M, MeXay CTeHoi:
n Mawnnoi — e meinee 0,8 M, nmexay crenoil n annaparom—ue Mexdee 0,5 M. Ecav
annapar e ofcny:kinpbaerca ¢ Kaxoil-1n6o cropolibl, TO MeXKAY CTenoil 1 3Tofl cro
POHOJI aniapata NPOXOA MOMIO e NPeAyCMaTpuBaTh,

Pacnpejesntenibie yerpoiicTsa 11a OMO3TAXNBIX XOJNOAIABHHKAX JKeJlaTesb
pacilojiaraTtbh B MauiimoM OTZeseiiilll Ha BLiCOTe, JOCTYHHOH AN oGCAYXEBaH s
MaxoBHKH BenTiaeii oKL GLITL pachionoxeis: na Buicote ke Gonee 1,8 M oT noaa
He paspewaercst ycranoBka senrtiveil MaxoBukaaii BHn3. BosmoXia ycTanobka pac
Hpelle/INTeNbybIX YCTPOICTB 3 aluTpeconsX Hajl KOpPHAOpaMi OAHO3TAXHLIX XO0.10
NI ITKOB,

B MHOTO3TaMIbLIX XOJOAHJALHAKAX pachnpejle/iiTellbHbie YCTpoilcTBa pacnodaraw
B CUeUHAJLHLIX OTaMJIIBaeMbiX {IOMelleniiaXx Ha Kax/JoM 3Tame.

B MawminpiX oThedeinnsXx B 3aBHCHMOCTH OT THNA ycTaHnapiiBaeMoro oGopyan
Banny AOilYCKaerTcd, ipnMeneinie Bepxieil 1AM HKueil passoaku TpyGonpoBojor
ﬂpll HIDKHEeR paano}u(e NOMKHA NPeNyCMaTPHBATBCS BOZMOMIUIIOCTD JPeHaxa MHAKO1
X0JIORNbUOTO arenTa 13 BeacwBaouix TpyGonposonos. Ilpu Bepxiiedl paspojke Tpy
0o1pOBCLI OT KOMIPECCOpPOB C/eflyeT HanpaB/naTh K rayXoii crene, uToOHl lie 3aTen
HIITh UEX.

Boofiie, npu pasmemteniii oGopylopalinsi caelyeT CTpeMITLCS CTaBHTb K cper
ofopyjoBaittie, KOTOpOe NOMAEMIT NOCTOANNHOMY OGC/AYKIBAHIIO (KOMNpeccoprr), :
aliliapaTel H COCYALI MO BO3MONUIOCTE CTABNTb K CTEHAM.

TpyGonponofm cllefAyeT npoxaaibiBaTh ¢ YKJOHOM OT KOMNpeccopa, 9To0bl
cayyae o0pasobaniis B X KHJAKOro XJajarenta obechieynsasicst CAHB €ro B atifap:
Thl, @ 5e B KoMipeccop. Beanumnnt ykJonoB npuiinmars He menee 0,002 aaia raso-
HaponpoRoloB B franpasienni notoka, 0,003 — ans raso- n naponpoBoOJOB HPOTIN
10TOKa.

Mauimnsie 1 annapatibie oTAENRHIN XONCAHJBHMX YCTalOBOK, paBoTaiomux 1.
amMilaKe, OTHOCATCA K KaTeropiit b no s3peiBo-noxapuoli onacioctd (CHalTH-M.2-7
«[TpouasosicTBenLIe 3Maliiis NPOMBILIJICHNBIX NPEAIPHSITHI. Hopmal npoexTipoBaniin-
H K Kknaccy B—10 papuipoonacubix siomemennii ([lpasnna ycrpofictea snektpoycta
HOBOK).

B cooTsetcTniy ¢ TpeGoBaHisMH K B3pLIBO- 1i M0XKApOONACHbLIM IIOMELLEHIIAM Be:
2JCKTPOOGOpY/0BaliHe, NYCKOBasi annapaTypa H CpeicTBa aBTOMATHKH, NpHMeHsc
MUIC H3 XOJOJHNbHLIX YCTalNOBKAaX, paCoTalouiHx 11a aMMHaKe, JOJUKIL OwiTh B 31
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KPLITOM HCMOJII€HHH, AONycKawollem paGoTy BO B3pbiBOONAacHLIX {lOMelleHHsX COoOT-
BCTCTBYIOWEFO KJjacca,

TMnowasb OKOHHEIX [POEMOB MallHHNDLIX N AINAPATHLIX OTAEAeHHH XOJIOMIIbIbLIX
YCTAHOBOK, paloTalolHX Ha aMMHAKe, caeyeT NPHHUMATL jie MmeHee 0,03 M2 na | M3
offbeMa nomelweH s, 4To obecneyHpaeT Bunodhente TpeGosans o0 HaJMYIN B noMepse-
HHAX B3pLIBOONACHLIX TPOH3BOACTB /1erkocOpachiBaeMbix KOHCTPYKuKI,

Mauuusnbie H annapaTHbie OTAEJEHHSI XOJOAHAbNILIX YCTanonok, paGoTalowmnx na
XJIaJlOHaX, N0 NCXKAPHON ONACIOCTH OTHOCATESI K Karteropim [L, .

Boicota Mawmiumx orgesenntt ang ycranoBoX, pafoTaoniyx ra aMMMake, He Me-
nee 4,2 M, pagoTalolX HA X/13/IOHAX, He MeHee 3,5 M, a JIIs MaJbiX YCTalRoBoK — 2,6 M.

Aunapatinie OTAeseliMn  XOJOUMNbHLIX YCTaHOBOK, paboTaiclidx 1a aMmnake,
MOTYT 1IMeTb BhicOTY 3,6 M X0 11133 BBICTYNAIOULHX KOHCTPYKUUE NEPeKpbiTHA.

Mawgpnpie H amiapatibe orfiedielids Jonxbi GuTh oGOpYA0DaHbl HPHTOYNON 1t
BLITSDKHOH MeXaiiHyecKoH BeHTHJALHEN.

Kpatiioct, ofmeisa Bo3jyXa fpHBHMAaIOT:

AAS ycTanoBok, paGoTaloulMX Ha aMMuaKe, NPH BeRTHISWWH (pHTOuOl — 2
ofibeMa B 4ac, BHITAXHOA — 3 00beMa b 4ac, BLTSIKHOIN aBapuniitioli — 7 o0beMob B uac

(coBMecTnasa paGoTa aBaprinoil i1 nocroaniio NeficTBYIONEH BLITAKHON BCHTIASUNK
J0JKHA ofecneyuBaTh JeCATHKpaTHLIE oOMel BO3yXa B 4ac);
IJif yCcTauopoK, paboTaloliX Ha XJaJlonax, [pH BelTHAAWIM NpHTOuHOR — 3

o0bemMa B 4ac, BuITsxHOH — 4 0o6beMa B uac.

Cneunanbiast apapiiliian BHITAMXNIAA DCHTHAAUMA KA YCTAHOBKAaX, paGoTaowux na
XnafloHax, He NpeaycMaTpHuBaercs.

[Nonayy Bo3nyXa B MAILNHIILE 51 aNAPATHBE OTAE/ICK A XONOAUALHLIX YCTalOBOK,
paGoTaiolHX 1512 aMMHiaKe, HPELYCMATPNBAIOT B BEPXHICIO uJH palouyio 301y, a BH-
TSDKKY — N3 Bepxueil 30Hbl, MPOTHBOAONOIKUOH NpHTOKY. Bo3aayx, yiansembifi 613
nmoméulennii, Aonyckaerci BulOpackiBaTb B -aTMocgepy uepes Bbifpociyio TpyOy c
BLicOTOH, He Menee yem ua 1,5 M npepbiuaowel BhicOTY 3MaHuA. Apapufinas Ben-
TRASIUHS JOMKHA 1IMETh NYCKODEIE NpPHCHIOCOGEHNs, YCTailoBJCHnble KaK B CaMoM
HoMelen s, Tak H pHe ero. CiaegyeT npejycMaTpHBaTh G/IOKHPOBKY NYCKOBBIX Yc-
TpoficTs aBapHiHOA BEHTHNLAH € F430aHaNH3ATOPAMII COCTaBa BO3/lYXa B 11OMEULCH .

B MawMHHLIX OTAEMEHHAX YCTAHOBOK, pabOTAOIWNX HA XJA3J0HAX, BBITSLKIKY
IpeAyCMATPHBAOT H3 HHHell 3ousl. BceachiBaloniMe okhna pacnosaraior y nona (va
poicoTe He Dosee 1 M), :

Maiunnoe oTjeneHHe Jo/HKHO HMeTh JBa BbIXOJ2, Ol M3 HUX — HenocpeacTBell-
110 napyxy. JlpepH gosmHb OTKpBIBaTLCs Hapymy. Eciu mmeercs camoctostesibhoe
annapatioe OTAeneHHe, TO KpOMe BhIXO/la B MAlUtiliHOe OT/lesielne, jo/mmet ObiTh ee
BhIXOJl HenocpeAcTBeHHO HapyXy. EcTecrBenno, 3To TpefoBaHiie 1ie OTHOCHTCA K Ma-
JbiM MAWHHAM, paboTaiolnM Ha XAa0HaX, KOTOpbIe MOTYT BOODWE YCTanaB/iiBaTbhes
He B MawsinHoM oTaehenud. CllenyeT ToJibKo oGecnieduTs cBoGoinbil JocTyn ans ux
o0CnyMHBaHNsT M 3auTy oT aospemenuii. Heib3st pacnosarate mawium B Mectax
6oNbILOro CKOMNICHHA JIO/Iel, B IOMELIeHHAX, [Ae Hax0ARTCs AETH 1 OosibHbIe, fa NeCT-
HHYHBIX KJETKAX H {10] JeCTHHUAMH.

CTPOHTE/LIIQ-HIOMANHONHLIE KOHCTPYKITHH XOJONHJALIIHKOB

X oJOAHJILHHKH OTY3I0TCSA OT JAPYFHX NPOMBILJIEHHBLIX 3/1aHHH TeM, YTO B HHX
NOCTOAHHO ACANEpKHBASTCH HH3Kas TeMIlepaTypa BO3JyXa npH BLbiCOKOH OTHOCHTEIE-
lofi BAaxuOCTH. Hasinayenue xosoaHALHHKOB onpeaesiset, obilop MaTepHanoB Anst
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CTpOHTEJIhUbIX KOHCT[JYKLH{H, KOTopbi€ AOJMKHbI ObiTh ﬂpO‘“lbIMl-l VCTOI"i‘JIiBhI\(I! K
BO3/IEHCTBHIO Harpy3oK, AOArobBeYHbIMH, OrHeCToliKuMN, MOpOSOCTOH.KHMll, SKOHOMHVY-

HBIMI,
B nauGoablueli cTeneun sTuM TpeboBanlAM yaOBAETBOPAET Xene3oGetoH. Hecyue

H OTpa)aaoulie KOHCTRYKUIE H3 wenesobeTona RPHMEeNsIOT NP CTPOHTENLCTBE Kak
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Puc. 2.[1. DxrcnepHMenTanunufi XOAOAMABHHK H3 JIETKHX OrpaiawiHX KOHCTPYKumii:

a—@oaaH B paspeanl KonoaWAbnuka: [—I/] — cekuumn © perynnpyesmoft rasosofl cpenoft; [/J — uex Ttosapio”
oGpaGoTku; [V=V — gRTOMOCH/ILHER W XEeIHOAOPOXHAR OiaThopMb; V/ — wmawuunoe oraeneuse; Vil -
ooMelllenHe raloredepaTopHON YCTAHOBKH
6 — peTans CTHKA ofpamiacuiux npaveneh: ! — npopuakpoBanrbl AHCT H3 CTAAR RAR RNICMHHWA; & — Ten
nonsonsuusA; 3 — rHyTHA opodHAL B3 cTanm HAR anoMHnnA: 4 — Gakennauposannad anepa; S—ynmmnn
0wt npodrAL N3 IAACTHIACIO NENONOAHITHAEHA, 6 — NONHITHASHOBHA KOJIIAK HA 9INOKCHAHOA cMOXe: 7 -
FEpNETHINPYIO{AA MACTHKA; § — Y4aCTOK TEN/IOWIOAAUHK, HPONETAHHHA CHHTETAYECKHME CMOJAMH.

OllilO-, TaK M MHOrOITAaXHMX XOJOAHJILHHKOB. BKJiouenize B KOHCTPYKUM Orpane
HHil XONGAR/IBITKA TeNJ10B0il H30/ISIHH H 1APOH3CAALHORHOTO CJ1051, KOTOpPLIE AOJDKIL!
6uiTh HenpepulBubIMH, Ofipee/sieT HEOGXOANMOCTL NMOCTPOEHNH 3AaRMIT H3 ABYX uac
Teil: Hecylero KapKaca H CaMOHeCyIHX cTel. MCK/ouenHe COCTABARIOT XOAOAHABILHK
HeGo/bII0N €MKOCTH, B KOTOPbIX CTeHbl SBARIOTCH HECYLLHMH.

[Tpu npoekThpoBaHHM CHEAYET CTPEMHTLCS K WIHPOKOMY TIPHMEHEHIHO cGOpHL!
#ene300eTOHHbIX KOHCTPYKUHA 3aBOACKOTO HW3TOTOB/eHHA. B Clyuae Hcnons3oBaiiy
MOHOJIUTHOIO Kefde306erona A0AXNO NPeAyCMaTPEBaTLCA NphMeieHHe HIFAYCTpHa
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HLIX MeTOAOB 11POM3BOACTBA paGot. Flcionosopauue xeneszofercia e HCKAO4aeT
BOIMOAQIOCTH MpPUMCUEHUS ADYCHX CTPOHTEALNIbX Marepuaaon. OcoGoe BinManne
clleayer o6paTHTL La NPHMEIIENHE MECTILIX CTPOHTEALHLIX MatepnajioB, Taknx, kak
PaKylWednHy, Tyd, ¢ MaabIMH Ko3(rDiIIENTaMH TeNI01POBOANIOCTH.

C ucpoenuenm TIPOMLILUNIEHHOrO BEITYCKA JETKHX MCTAJJIHYECKNX KORCTPYKUUil Kap-
1.4COB, HOKPBITHY H CTEHOLLIX OrpamkieHHil ANA OAHOITAMIBLIX 1POMBLILJICHITEIX 3/a-
1T CTAaHeT BO3MOMKHBIM HCHOB30BATh HX NPH NPOEKTHPOBAIIHH OAIIO3TAMHBLIX XO-
JOIHABIHKOB HADAAY € MeNe300eTOHHBIMH KOHCTPYKILHAMU 3aBOACKONO H3rQTOBJICHIA.
Ilnan n paspes XoMOMHAbIIHKA W3 NerkHX COOPHbIX METaJJHuecKHX KONCTPYKUMil ¢
OrpaAalolUMH RAHeJNAMR THHA «cauiBHu» NpencraBaenn ua puc, 2.11.

QyugamenTsl 1 KOAOUNE

QyiuaaMeHTEl BOCRPHRHMAIOT BCio LArpy3Ky OT CTPOHTEMbULIX KOHCTPYKWL, rpy-
8a H ofiopynoBaHURA H nepelaior ce ua rpyuTt. [103TOMY OltH Z0JIKIIB GbITh HPOUIBIMI,
AOMTOBEYHBIMH, YCTOHYMBBIMH Ha OnpoKHAKBAHHE W CKOAbxedlie B HICCKOCTH

. NOJOlWIBLY, JaBleHHe, OKa3biBaeMoe
i = ' MM ma  FpyNT, pe OMKHO  lpeBbl-
b=t WaThL PacueTHOe.

[lpu cTpoutesncree  Xoaommibe
HUKOB 1IpUMENSIOT JEITOUHbie, OT-
AEJbHO  CTOSILLME Il CAJOLINDbIE [JIHT-
i Hble QYIAAMCIITE.

1 JlenTounniii (yHAAMENT npencran-
11960 (17960} Jasiet co6oii NpAMOYroJibiiK, pacno-
Jaraownilcss HeNpepLiBio 104 BeeM
! nepuMerpor creit. Harpyska ot cren

4 MOXKET HepefaBaTsCfl Hd JeHToultble

IE ﬁ dynnaMentst W Ha  QylAaMelTIIbIE

OankH, onmpaiowecst Ha  (ynna-

<l

190{1690)

T=

=1
11960 _J MeHThl KOJoiiil,
6 TloA konoibp 3aKAAALIBAIOT OT-

%}3 Jigdibiio CTOsiLLHe CTYI]CI[‘IHTHE HAN

1 nnpawmaﬂbuue (I)yHll.aMellTbl H3

=l  xesmesoGetona, B (ynnamentax

npeiycMaTpHBaioT  rHesja — cra-

. Kahsl 151 YCTanoBKi CcOOpHEX KO-

Puc, 2.12, DnemenTsl CYPOHTEABHLIX KOWCTPYKWM:  somi. I1oj cpeiHe KoJgouiibl  Hpi-

B e S, “;“,fep‘e,flf;'::ﬂ.““"l’“T"“i HHMAIOT  (bylHAaMeHTH  KBAJPaTHOro

Wy ceuenusl, a noa MPHCTEHIbie — npA-
MOYrosibiioro.,

Ha 0aHOSTAMUBIX XOJOAMALHHKAX NPUMEHAIOT KOJOIIL KBAAPATHOTO Ceuelns
400 x 400 Mm cepunr 1.420-4 stan K3-01-49 (pnc. 2.12). Hauuy KoAOiHs NOAGHpaioT
B COOTBETCTBHH C pachoJioeHieM Bepxa crakana ¢yujpamenra wa 250—300 mm ke
GeTomueit ROArOTOBKH NOJ H30JHPOBAHbIE NIOJb, B KOTOPYIO YKAAALIBAIOT CTEPIKHH AR
aJjiekTpoolorpesa.

B MHOrosTaMHsX XOMOAMAbHUKAX NpUMEHSIOT KoJoHuL Tofl e cepun 1.420—4,
110 MOryT GuiTh MCNOAB30BAlbl KOMOHIM KPYIJIOr0 CEYeHHs .

590 1190
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Creust n ueperopogkn

Hapyxuble cTennl 3aasuit X0J0AHALHIKOB C/IEAYET BRIIOJAHATE U3 XKeae3o0eToHitb
napeseil, Kupiiua il ecTecTBemnblx Kamirefi.

[lpi nenojuzoBaniir cOOpHbIX Kene306eTonibLIX KOHCTPYKUHA Rapyxiible cTeil
C/IefYET [IPOEKTIIPOBATE 13 BEPTHKAALIILIX WJAH IOPH30UTAALHLIX KDYNHOpasMepHLI®
naweneil (pnc, 2.13), usrotoBnrembix 43 Tske0ro GeTona Mapki 200 uan Kepaman
ToGeTtona mapku 100. Crenopuie naneny cephn 1.423-4 umerot Beicoty 4,8; 5,2; 6,0
6,4 M, wupany 1,61 3,0M, 7T00-

upiny 120 MM 1 npnMensiiorcs B
OCHOBHIOM  AJst NPOeKTHpOBaHIiA EEESSSSSSscn

=2F
= 3 1
MIOTOITAMKIBIX  XOJO/IILIIIKOB. —— |
Mosuo npumensTs  ropuson- AN ESHN S i
[
TaJibiibie Xene306eToHHbIe flatienH STH 8

cepnn CT-02-31 n ropunsoutann-
e nasenn 13 KepamslToGeTolla
(puc. 2.14). Beicora Ttakux na-
nesieii 1,2—1,8 M, amiua 6w,
Toauna 200 ML

,H.O nocaegHero BPCMGIII[ 1aii-
Oonee pacnpocTpaneltbine Mare-
PHAJIOM AA HAPYKHLIX CTell Of-
HO3TaMK!IbIX XOJOAHJALIIHKOB O
00LIKNOBeNTIBI  HOAIOTeNLIL Tan-
ALl Kipnuy  nJacTIYeckoro L

=]
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it

===
npeccopaunn, [lockoneky na-
pYIKible CTerjbl XOJACANALITHKOB
caMoHecymiie, ToAWnna  Kupihy- Puc. 2.13. Pacain B KOUCTPYKUHH HAPYIKHKX
HOil KAAAKH OOLIYHO COCTABAAET cTel M3 cOOpILX TOPH3ONTAaALHKX H BEPTHKANL-
HblX Napeneil OAHOITAXNBLX (3) B  MHOrOITAMHEX

380 mm  (nogtopa,  Kuprivia), (6) xXononuABHHKOA.
CTena oTcTOnT OT Buewreil rpa-

M BApYIKNOro psiia  KoJouu
kapkaca Ha 250—500 mM. [Insn  YCTORYHBOCTH CTelibl KpemsiT K KOJOHHAM C Ik
MOLLLIO aI1KepoB B cpeaticii uacTit KOJONIBL H BBepXy (Tam, TIeé YCTaHABAHBaET(
GasiKa MOKpbLITIIA).

B mnorostaiibiX XOAOANAbHIKAX HapyMiiblil pan Kojouk OTCTOHT OF CTeH It
1,5—2,0 M. Crenbl KpensTcsi K MEKIYSTamibiM [ePeKPLITHAM aHKepamil.

TepcnexTuBibiM cleayer CuiTaTh BHeapelne ofieryeHHbiX KOHCTPYKLit OXJjasi
AAeMbIX CKAAN0B, NAPYHHLIE OTPaXKALHHA KOTOPBIX BbilIONHENb! H3 NaHeJed THNA «car
ABHY». ITH 3/eMelTL BLINOJNeNHs U3 ABYX FOppHPOBAaHHLX CTaJbHbIX OWMEKOBAN
JauctoB toauuinofi 0,75 MM, JIpOCTPAIICTEO MEKAY KOTOPbiMI 33N0JHEHO NEHOMONNCT!
poaom [ICB-C. Tomwia usoasupomoro cios 130 mm (em. puec. 2,11, 6). Tenw
usoasinuennsit c/ofi MoxkeT GbiTh BLINOMHEH 3 3aJHBOUNLIX KOMMO3uwiil (nenomw
auypetan, Qenoasibil neponsacr). Toawmna ero mMoxer GuiTh pasfiunoil, Jan
KPOBHLIX €JA0CB MOTYT GuiTh fipliMerienisl Takke Apyrite, Gosgee cTofiKue Ma1
puanbl,

BuinyckaioT nanenu anaqirensnofl gannst — jo 20 m. Ulnpuna nanenedt ranxe m
et OuTh paannunoii. Ilanenn XpemsT K 3ieMeHTaM KapKaca CaMOHape3aioulliMiL
Gontamu. Crmku repmetnsnpyior. HanGonee uenecooGpasno npuMeHeHne CTLKO'
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3anoJiAeMbIX NOCAE MOHTA)KA BCIEHEIHLIM NOJHYPETAHOM, YTO NO3BOANET NOJYUHTh
CIJIOWHOH TeIOH30ASUNONNHLIH Choi.

BiryTpeusnile crenpt XOJMOAHABHIIKOB, OTACARIOULIE OXJaXKAAEMbie nOMelUeHH OT
Kopuaopon, TamMGypos, BecTHOWJIE, BLIIONHAIOT H3 TeX Xe MaTepHanos, yTo 1 Hapy:x-
HLIE, TOABKO TOJLLINIA KHPNHUYHOH KAalKH MOMXeT OuiTb yMmeubwesna Ao 250 M.
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Puc. 2,14, KOHCTpYKUHH HApyXHBLIX CTEH X0J0ABABLHHKOR:

a—H3 Knpnuya: §— meaedoGeTONHHA nofAc; 2 — wTYRaTypka; 3 — TenjoHaoAfunn; 4 — naponacanuma; §— _
NepeBsHHLIe alTHCENTHROBAHHLIE peftKii;
6 — w3 cOopubix NeneaoGerounbix nawened: J — weneapQeTo|an naneds; 2— pApOHIONANMA; J — TCHAOHIO-

SAUKE; 4 — N0 KaMmepul; § — LoKOALHAR NaHeldb; 6 — KoAoHna; 7 — 6aaKa NOKPHITHA, & — BUYTPEUHAR QT-
heawa; $ — nctase Kpenaenn®; [0—[) — jononHHTeALHAS NIONAKHA, 17 — 3a7BNKA CTRIKA,

Jns neperopoloK MexRy KamepamH MOMKNO HCMOJIL30BaTh T XKe MaTepuafbl, 1o
caefyeT uMeTh B BHAY, YTO KHPOHYHLIE IEPEropoJKH TP YHOEMKH, Tsedb H He3Ko-
1noMyitbl, [Jo3TOMY MX npHMeHstioT rnaBubiM 06pa3oM B NOMEUIENHAX € noBbiweHHof
NEKIOCTBIO H B noxapoonachpiX MeCtax, TonuKna Kipliigubix neperoponok 120 MM
\noAKupnida), HenesoGetonHpie NEPErcpoLKH ToXe TPYAOSMKR 1 JOPOri, NO3TOMY HX
HPHMEHAIOT, KaK H KHDNHUYHBIE, TONLKO B 0co00 TRXeblx ycnoBuax. Toaumuua xe-
ie300eToHnbX neperopodok G0—100 mM.

3naynTenbHO JEIIeBAe NePeropoiKy H3 SUeHCTHIX GeToHob. HX fenaior B oami nan
 AB& CJ0S, HABPHMED, 13 NeHOGETOHA TOMUMHMHOHA COOTBETCTBEHHO 250 M 400 Mm.
JiHaKo npu BriGope MaTepua/ia Neperopofok HeoGXogHMO CambiM TWwatenbHbM 06-
1230M H3VUHTh YCNOBHH, B KOTOpHIX GYAET HAXOAHTLCH MaTepHal.
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B neKoTopsX CayyanX AeNaloT NeperopofKH H3 JHECTHKHX NJHTHLIX H30/SIHOHIILY
MaTepnason na AepeBsilOM KapKace, H3TOTOBJEHNHOM 43 AHTHCENTHPOBAHILIX H 1K
KpHITuiX OnTYMOM peck. Kapkac yctanaBanBawoTr Bpacuop Mexay nepekpeitneM (i
KpeiTHeM) u Oetonnoii noarotoBkof 10J0B.

[leperopoaku MoryT ObiTh yCTanoBJenbi MO OCAM KOJOHH ¢ H3oafuHefl KoJon:
nAan Ge3 nee B 3aBHCHMOCTH OT TEMIZEPATYp B KaMepax, 1o IpakH KOJOHH HJIH BOOGH
Bue koJsoiti. Ecan neperopolika pasjensieT KaMepoi C pa3iiiuHbIMH TEMIIEpaTypaMy, 1
Nyuiue reperopoAKy CABIHYTL 33 TPaHb KOJOHHBI, YTO OGJEruHT BHIROJHEHHE H30J 5
HHOHHLIX PAaBoT H HCK/AIOUHT TeNJOBHE MOCTHKH.

HoxperTna xonomisHuKOB

Jia XOMORNABLHUKOB XapaKTepubl Oecuepauible NOKPHITHS, KOTOpHIE 0K
ObtTL [1POYHLIMH, AOJTOBEUNLIMA H 3HKOMOMHYIBIMH, a KPOBJH — BOAOHENPOHHUA
MbIMH 11 aTMOC(HEDOCTORKIMAN.

Ha xonoaunbuukax neGoasof WHPHHE! AeNAIOT OAHOCKATHLIE KpIlUH. B 6oa-
I CTBE CJ1y4aeB NPHMEHRAIOT ABYXCKATHLE KPLIUH € YKA0HOM OKoso 2%. B Kayectn
HOKPOBHBIX MATEPHANOB HCHONMLAYIOT FHAPOH3ONA, CTekJopyGepoHl WIH pyGepon:
KOTOphi€ HAaKJeHBaloT B HECKOJLKO CJ0eB HAa GHTYMHOIl MacTiike.

YKA0u Xpopan o0blun0 CO3AEETCH 33 CYET RPHMeHEeHH KOMGAUHpPOBaHiIOR Tenc
M30JAUIN NYTEM H3MEHENUs MNOACHIIKH CHNYYHX MaTepHasioB.

B 0AHO3TaHBLIX XOJOAH/AbHHKAX NOKPLITHA GanouHuie, Ha xojouubl ykaaapsai
Gankn cepny £462-1, no KoTopbiM HAacTIAAOT NAWTH NOKPHTHA cepHH 1.465-7
Pa3smep nant B naane 1,5 X 6 win 3 X 6 M. Boicora nmawntst 300 mm, TOsMUMN
nonkn 25—30 mm (cM. pre. 2.12, 6, 8).

B KauectBe OCHOBAHUS 1OJ HPOBMO NMPHHHMAEIOT:

ROBEpXHOCTL BblpaBHHBAIOWEH CTMMKH TOMUWHOA 40 MM M3 apMHPOBaHHOIO It
MelTHO-NecYaHoro pacTBopa WK GeToHa, ecsiH B KayecTBe yTenninTenell mpHMeHen
MHHEPANOBATHBIE MUTLI, TOPQOIIHTHL HAH ChINYUYHEe MaTepHasbt;

HOBEPXHOCTb BuIPABIIHBAOWLETl CTAKKH ToMwmion 20 MM U3 IXeMEHTHO-1IeCHaHO
pacTBopa, ecad B RauecTse yTellIHTeJefl NPHMEHEHH HCKYCCTBEHHBIE KaMHEBHAILL
MaTepHanb (suencTeii GeToH, nepJutoGeTolt H Ap.);

POBIILIE MOBEPXHOCTH [JIHT, €CAM NpPIMEHEHbl ITHTH NEHOMIACTOB RAOCTATOUH:
IPOUHOCTI.

Han ayuwero cuensientin pynoHHOro Kospa ¢ GETOHHMBLIM OCOBAHIEM HA HETO 11
HOCSIT TPYHTOBKY H3 GHTYMHbIX 3MYJbciiil. PyJjonnbie MaTepnanbl nocofino naxaer
BaioT Ha ropaveM 6uryme mapok BH-1V nan BH-V wau wa ropausx GUTYMHBIX MacTy
Kax. JIns 3aWnTs KPOBJI OT MEXaHHYECKH X NOBPEXACHUA H CHHKEHHA BJNSHHUA €O
Heurzoit paniauti ee 3aiHAIoT cnoeM GHTYMHON MaCTHKH TOJIHHOR 5 MM, B KOTOPb!
BTANANBAIOT OKATaHIBIH TPaBHii CBET/LIX TOHOB € 3epHOM pasmepoM 5—15 mMM. [loc
OCTHIBAHHSA [OBEPXHOCTh KPOBJH CJEAYET OKpacHTb atMoc(epoycTofiulBoii Kpacko
CBETA0r0 TOHA, [N MEeXKAYITAXKHLIX HePEeKPHITUR H NOKPHITHA MHOTO3TaXHBIX X0/
AHALHHKOB c/leAyeT NPHHHMATL 3JeMenThl 6e3Ga/odnslX nepepoiTiii cepun 1.420-!

.

Hoan

TMofw MoOryT pacnofaraThcsl Ha FPYHTE WIH HA MEKAYSTAKHBIX NEPEKPHITHA

[lo/1 COCTOMT H3 OCHOBaHHA M NOKPbITHA (dHCTHIA moa). OCHOBaHUSAMI MOLYT C1\
JKHTL HecyliHe KOHCTPYKUHUH NepeKpeiTHH H NOArOTOBKH, YHKAAJLBAEMble noBep
Gonee caabLX MaTepHafnoB, HANPHMEp HIOARAIKH.
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Tonsl JOAMHE! UMETb HEOOXOAHMYIQ MPOYHOCTL, OGECHEYHBAIOILYIO ANHTEABHYIO
paGoTocnocoGHOCTb NPH MEeXaHHYECKHX BO3AEHCTBHAX, XECTKOCTh, R0JIKHbI ObiThL Geso-
nacinbiMi aas l'lepE)lBH)KeHHH mogelt H Tpal[CHOpTHblx CPencTs, 6e<_u.|yMHuMH rirue-
UHUITBIMH,

B KayecTBe NOKPBLITHA OJOB ox.riaxcnaeuux NOMeLUEH Hi X0A0AUNbHHKOB NpiiMensioT
Geronnsie HaH MO3anyHbe INTLL Takne nonn B HauGosbllell cTenenH YAOBAETBOPRIOT
npeabABAReMbLIM TpeGoBalHAM.

QcrioBaine NOA MO3aHYHBLT MON fenaioT H3 GeTola MapKi He nixe M-200, pacTeop
AAR  yKJaaKi  nant M-200 —
M-300, camn uantei 43 Gerona
mapkn  M-300—M-400. Paawmep
nant 500 x 500 X 40 mm. Ilau-
ThI APMHPOBAUL,

Ha yuwacThax wuuTencusijoro
LBHMEHHAN TPAHCNOPTHLIX CPEACTB
JIONYCKaeTcsl [puMeneiiiie MeTal-
JRYECKHX RANT (1a nAaTopmax,
B Kopliiopax, BeCTHOWOAAX).

B Gankaiiwenm Gyayiwiem mox-
HoO OXHAATbL npumeﬂennﬂ F1e)8i8
i HOKpBITHH  NOJAOB  W/aKocHTal-
7 45467 JOBLIX IAMT Toauwnuod ot I5 no
% / / / //// 25 MM KBajpaTHOfi, 1IpSMOYrob-

e &
Z ; L, = noﬁBH wectHrpantod  ¢opmbl.
* i Ly =y, KOHCTPYKUHH noJia Kamep ¢
=== HH3KHMH TeMnepaTypamH JoJkel
GbiTh NpEqycMOTpent CA0H  Tenso-

BOHl H30asuMH. JinAa 3awutel OT
—  NPOHMKHOBEHHA TPYHTOBLIX BOJ

HMEETCst ¢JI0fi THAPOH3OAAUHH 10

i 19902000

A3

Pue, 2,15, KOHCTPYKUHH NOJOB XOJNOAHNBIHKOB:

a — ¢ 5AeKTpooGOrpeBoM ANA KaMep ¢ TeMnepatypoR ot
—10 no —40°C; 6 — RAA Ramep C TeMpepaTypofl of —4 10
+4°C: | = yHcThil noa; 2 — GeToHNaA NOAroroaka; § — Ten-
nou30NALKA; f — GeTonHaA NOArOTUBKA ¢ SJAEKTpoHAaIpena-
TeAAMH; § — FHAPOHAOAALNE; 6 — GETOHHAR MOArOToBKA OO
YNAOTHEMIIOMY rpyHTY ¢ weGHem; 4 — YCTpPOACTBO OTCHIIKH
Y cTen B KaMepax ¢ liyjeBbiMu Temnéparypami: | — uncTHii

GeToHHOI CTsXKKe.

B oxnaxaaeMbpiX Kamepax ma-
Ta3MHOB H MPEANpPHATHIT oOulecT-
BEHHOTO nNHTANH{ MOXHO npumMe-

non; 2 — apMupoBaniHan GeTOHHAHd CTHAXKA; J — HepaM3IuTO- HHTL TaKHe Ke [j0Jibl, a4 TaKkKe

a G Coronnes  AerOTO T omenun Toyur  AOMEL € MOKPWTHEM, DACCHHTAH-

G: MieShem, HBIM Ha MeHbIUYIO Harpyaky. Tak

' KaK nonbt B 1I0ABAJBHLIX lOMe-

WeNHAX e HIOAHPYIOT, KOmCT-

pymum nofa GYAET HpOilie: MHCTLA nOA YKNAAMBAIOT na npociofike 113 GeTona  Ha
GeToHunit noAcTRAAWKE cnoit.

B KaMmepax ¢ HeW3OJHPOBAHHLIMIL MOAAMH 4O BCCMY NEPHMETPY HAPYMKHLIX CTeH
JUISE yMeHbIIEeN A IPHTOKOB TeNAd CHAPYXH AeNaI0T OTCHIKY H3 TenaoH30/AALHOIHOTO
maTepuania (HanpuMep, M3 wijaka),

‘KoHCTpYKuHH NofioB X0JI0QHABHHKOB noKa3amsl na puc, 2.15,

BaxnOil 4acTbio KOUCTP YKILHH N0JA, JEKAWEro Ha rpyuTe, siBiseTca ofoTpeBalo-
mee ycrpoiicTBe, HeaGXoLUMOe A UCK/IOUEHHH BCTYYHBAHHA TPYHTA NpH 3amepsa-
un rpynroemx Bold. B CCCP wupoko pacnpocTpaned 3fektpooforpes rpyura,
JnexTponarpeBaTenn MPEACTABAMIOT OO0l CTanbHble cTepHN AnameTpom |2—16 MM,
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3anoxennbie B GeTOUHOM NOATOTOBKE NO Beell NJOWAAH KAMEP ¢ MHHYCOBHIMH TEMIH
parypamit. Jlna noBuleHUs HANEKHOCTH H AOJITOBEUHOCTH KOHCTPYXUMM CJIOA Te
JI0BOH H30AAUKH 3aWKILEH MOWHBIM CAOCM THAPOHIOJALHH, PACNOAOKeHofi HIxH
GeTonHoll HOATOTOBK! € 3JCKTPOHArpeBaTessAMH.

Bosmoxio 1puMeneniie Apyrux ciocofoe oforpepa rpynta. B tennoft aome
Jlecoofpasuo HpHUMENENe KaHaloB, 110 KOTOPLM RPOLYBAETCH HapYXKHHIA BO3AY
(ecn TemirepaTypa €ro AOCTAaTOUNO DbICGKA) HAH NOAOTPeTHIl KasopHbepasy Bo3AY
(Ipir HU3KNX TemilepaTypax HapyXHOro BosjyXa).

Mpumensercs yerpolicTso 0TOpBamIOro NOANOABS, IPH KOTOPOM lioa XOJGAHM
HKa MOHTHPYETCA 112 KanHTeAAX, KOTOpbie B CBOIO O4€Peb yCTaltOBJAEHbI Ha COOPIH -
*Kefe3obeTounbe CTOfKHE BbicoTolf 70 cM. Memay noioM XONOAHAbHHKA H TPYHTC
olpa3syerca cBoGoAitOe NPOCTPANCTBO, U TPYHT He RORBEPraeTca BO3AefiCTBHIO HHIKY
TemilepaTyp, HMelouluIXcs B XOJOARJbIHKe. .

B mnorosTamuuiX XoMOLHJAbHIKAX, €CAH NG3BOARIOT YCAOBHSA, NPOEKTHPYIOT NHO
BajbHbie Kamepsl ¢ Iy/IeBbIMH TeMmiepaTypaMi, NoJbsl KOTOPWX He H30JAHpYIOT.

Jlpepn. Boapywuste 3aBec

[ns GecupensTcTBeiOf 3arpy3ku W BLICPY3IKH Kamep, cBOGOAHOro nepemeutet
TPANCHOPTHLIX CPEACTB B CTeHax AOMKHL GbiTb YCTPOEHB IPOEMb COOTBETCTAYIOUL!
pasmepos, 3aKphiBaemple ABepbMH. JIBepH NOJIHIBI IETKO OTKPLIBATLCH H 3aKPLIBAThC
oectieditBaTh I1JIOTHOE fIpHJeraine K KopoGKe no Bcemy nepiMerpy AJs yMenbile
1oTepb X0A0Aa. :
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Puc. 2.16. Iloepb rpy3oBas OTKATHAA C BOIAYWIHLIMA 3aBecamH.

HMaonsunonuble aBepH GhIBAIOT NDHC/ICHHBIE H oTKaTubie. B oTevecTsentof np:
THKE Gonblilee pacnpocTpaHeHHe NOAYSHIN NPHCAOHHbE ABepil. OnHAKO NMpHMEHe!
OTKATHLIX ABepeil cnepyer cultaTh Goslee nepCneKTHBHEIM, TAK KaK OHH ofecneuiss



yMellblIeHHe IVIOWAAH A/ MaHeBPHPOBAHKA NOTPY30UHO-PA3TPY30UHLIX i TPaHCHOP=
THBIX MeXanH3MOB.

Ilpucnosubie ABepH ¢ PYHHBIM YNPaBJeHHEM RPHMEHSIOT TpeX THIOB: AR KaMmep
XpaHeHHs rpy3oB B wrabensnx ¢ npoemoM 2000 x 2300 mmM, ang Kamep, 0GopyaoBaH-
HBIX NOJBECHHIMH NYTAMH, ¢ npaemom 2000 X 2300 MM, cayxeOnan nBepb PaMepoM
1000 x 2000 Mm. :

OTKaTuble ABEPH € MEXaHM3HPOBAHHLIM YNpaBieHieM HMeloT npoembi: 2000 X
x 3100 mm, 3000 x 2300 MM 1 2000 X 2300 MM (a1 OAMOSTAXKHBIX W MIOr03Ta-
MKIIbIX XONOZHAbHHKOB), ]

Jipepn umeior u3oAsuwnio ToMuuHofl 150 MM H3 nenonnacTos (npeinouTeniie oTAa-
erca nenonoaxctipoay I'NCB-C). 3auwinToit gBepeii OT MeXanHueCKHX HOBpeXaeiHii cay-
MHT  MeTamHYecKas = oOWHBKA, KOTOPas ONMOBPEMEHHO FBJAETCS NapOH30MH-
uHel.

Koappuunent Tennonepesaun usonsiumonuoit asepu 0,41 Br/(m?-K).

Ilnsi Hu3KOTEMNepaTyPHLIX KaMep peKOMeHAYeTcs npeaycMaTpueaTte oGorpes 1o-
BCPXHOCTEH KONTAKTAa H30JALWIOHHBIX ABepeit ¢ ABepHbiMH KOpOOKamu 1o BceMY nepH-
meTpy. Jlaa nBepeit ¢ mexaHHuecKHM npuBofom oforTpeB ofs3atesied.

Jlna ymenbilleAMs NPUTOKOB TenJa B Kameps! Y ABEpPHHIX MPOEMOB, BBIXOAALULHX

HENOCPEACTBEHHO Ha NAaTQOpmbl, HEOOXOAUMO NpeRycMaTpHBATb YCTPONCTBO BO3-

AYWHLIX 3aBec, TaMOyPOB HJH IITOp.
OtKatnan rpysoBas nBephb C MEXaHH3HPOBAHHLIM YNpPaBJeHHEM [OKa3aHa Ha
puc. 2.16, JIBepb MMeeT ABE BO3AYILHLIE 3aBECHI.

PACUYET H30JAIMA

BuiGop Teiio- u DAPOO30OAAMOUIBIX MATCPHANOB

CpoK caymGbl X0JA0JHNbHUKA, €r0 SKOHOMHYECKHe MOKA3aTe/lH BO MHOCOM Onpe-
AensoTest  KauecTBoM HaoaauuH, TlpaBuibHo 3anpoeKTHpoBaunash W XOPOWO BHIION-
HeHHAH H30AsiHA ofecrneuHBaeT JJAHTEALHYIO SKCIYATalUHIO [PH MHHHMAaNbHoIX 3K-
CnAyaTaudoHHbIX 3aTpaTax. :

Jns TennoBoil H3OAALHNW OrPamAEHHA XOJOAH/LEHKOB-CleQyeT BbiGHpaTh BblCO-
Ko3(eKTHBHEIE MATepHaJlbl, HMEIOLME MaTble KOMPpULMEnTh Ten/J0NpPOBOAHOCTH, HE
BIHTLIBAOWME BAAry W 06JaA3lOULHe UebiM PRAOM APYTHX Kauecls, KOTOpble oilpe-
AenROTCS cretiPuUecKIMi YCJIOBUAMK PaGoTH B YCAOBHSX NepeMennblX HApPYKHbIX
TeMIepaTyp H HU3KMX TeMnepaTyp M HOBbILEHHOM BJaMHOCTH BO3AyXa B KaMepax,

JoAropeyrocTs TENI0BOH H30JSHILIH OnpPeResIsSIETCsl BO3MOXKIIOCTbIO 3aWMKTEL OT M0-
HlaRahin B liee BAArH H3 HAPYIKHOro BO3AyXa B JeTHee BpeMsi. 3aulHTa Ten/10Boi1 H30-
JSUHH OT YBJaXKHEHHUs OCYWECTBASETC BBEIEHHEM B KOICTPYKLINO AOCTATOYHO MOLL-
HOTO ¢/l08 Napon3oAAuMH. [ns N00B, AeXaulnX Ha rpyuTax, 0 WA Kposeb TpeGyer-
¢S cO3Aaine eile §oJee MOMHBIX THAPOH3OAUHOHHLIX C0EB, NPensTCTBYIOWHX Npo-
HHKIOBEHHIO B KOHCTPYKUNIO KanienbHOM BaaTH (TPpYyNTOBHX BOA M aTMOCEepibiX
ocalikoB).

B KauecTBe napo- H THAPOH30AAHOHHAIX MaTEPHAO0B NPHMENSIOT GHTYMBbI L OHTYM-
1ble MaCTHKH, CTEXNOpYGeponA, W30, aHTHCeNTHPOBaHubfi PYOeponR W Apyrie Mma-
TepHans, 06N3Aa0lWMe GOALIUAM CONPOTHBJienweM naponponiuanwio. [lapousons-
UHOHHBE caoft fOoMKen GuTh crfioliHbM, GE3 nponycKoB # paspkioB. Pacnonarats

napoM3OAANHOHHBIL COM C/eRyeT no BOZMOMHOCTH GAHIE K Tennoil cpede. B crpoH- -
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TeABHO-H3O0AAILHOIIHON KOHCTPYKLINI €101 MaTepHasoB pasMelnaloT Tak, 4Tobbl U
llapOIIpOllllll.Ei‘MOCTb yMeibliaiach 1o Mepe leOﬂ.Bll)l{Ell!Iﬂ ot Gostee TenJoro BO3QYyX
K xonomiiomy. Cxema pacnoJio;KeHia Napon3ofauii B KOKCTPY KUK orpamieniii npr
Begeua na puc. 2.17.

[as TennoBoil n3onswi xefaTebHO NPHMEHATh MaTepHasbl, KOTOPLIE OTHOCH!
CAl K HecropaemblM HJM, 1O KpaliHeii Mepe, K TpyAHocropaemum. Kpome Toro, aTir M
Tepliaibt ZOAMILL HMETs MaJjsie Koapduulents TeiionpoBoznoctd. K coxanewns
TAKHX MaTepHasnop iie ouellb MIOro.
Ocuiopiibie  xapaskTeplCTHKN  TeNjao-
H30AUHONHLIX MATepHanos lpiipe-
meubl B TaOn. 2.8.

[lpeanoutenile  1YKIO OTAaBaTh
COBpEMetlLIM - MaTepHantaM ¢ Xopo-
WHMH  TEAON30AHpPYIOWIMI  CBOii-
CTBaMH, lanpliMep  ilelloniacram
HeHONOJAHCTHPOMbLM. Jina  u30/11-
IHH NOKPBITHIl H HOJOB XOJOAHNbL-
HHKOB HCIOAB3YIOT 3achiHbe maTe-
pHaJasl: rpasHil KepamsUTOBLIl, nep-
JINT BCNYYEHHsIH, BEPMHKYJAHT Beny-
YeWHDBIi, LIAKH.

[lpn BbinoAHeHiH H30ARMIN CTen
M NepexpuhiTHA HAH NOKPHITHIT K3
TPYAHOCTOPaEMBbIX  HJH CropaeMbix

MaTepHaJ/oB ee CeAyeT. pazaennTs na
OTCEeKH NPOTHMBONOXAPHLIMH  ROfACa-
MH, BBLINONHSIEMBIMH W3 Hecropae-
Mbix MatepuasoB. HauGoree nepc-
NEKTHBHLIM MaTepHaloM &AA HPOTH-
BO{IOXK2PHEIX HOSCOB CAELYeT CHHTATh
nepauTorefenbie RMAHTHI, HMeouLHe
Koapuunent TeR0npOBOAHOCTH
0,076—0,087 Br/(m- K).

Puc. 2,17. Cxema pacnonOmenua uapousoasi’
A CTPOHTENBHEIX KOHCTPYHUHAX:

a -- HapyXuhle CcTelpene nauneni: [ — weaesoGeTony
onnTa  nadenn; 2 — 08pOR3OAAUNA: T — TennoW3oaRn:
4 — puyTpennnR oraesogHmR caof;

6 — HapyXHBe B BHyTpEHHKe CTCHB B TEDEroponkn

knphAnta: [ — xhpnnynan waaawxa: 2 — wryeatypxe; ¢
napoHapARius; 4 — Tennon3onRuURA: 5 — orAeloanuA <1
@ — BapyXilbic B BHyTpeunune ci¢tim ¥ neperopoakh: f —
NHUOBKA; 2 — MapoN3OAAUKA, 3 — GnoRH (nenoben

ficton); 4 — ornenounwi cAoA;

z — Gecuepnayvoe nmokpwiTHe: [ — kpoBenbumfl  pynons
KoBep (napousonfAuHnl: 2 — sawmTnan crTamka: §— Ten

B npoTtiBonoxapusix nosicax
nosKeH ObiThb (IpellycMOTpen  Mapo-
H3OJAULHONKLIY C/IOH  ¥3 necropae-
MOFO Martepnafa,

YeTpoficTBO NPOTHBOMOMAPIOrO MNofca nokasano Ha puc. 2.18.

B rpoTiBonomapubiX noAcax ne AonycKaeTcsl yCTpoiicTBo 0TBepCTHA # NpoKaw
Ka TpyGonpoBonoB, IlpoTiiBonoxapiibie nosica AO/MHBL ILTOTHO IPHMBbIKATE K O
CTOMKIM KOHCTPYKUWHAM orpaxdieninif, ¢ Tem uTofsl Obiaa HCKJAIOYEHa BO3MOMNO!
HPOHIIKIIOBeI I OTHA B CMEAKHbIE OTCEKH TeIJIOH30/IALNH,

Mnowask orcekos he AoMAHa npeBbunaTh 500 m* npi HCNOAb3OBaHHI C
paeMBIX H3OJASUMOHHBIX MaTepriafos, 1000 M? — npil HCNOML3OBAHIK TPYAHOC!
PAeMbiX H3OASMUOIHEX MATePIaO0B.

Tensonsoiauo 13 CrOpaeMbiX MaTepHaJioB 3allILaI0T €O CTOPOHA! IHoMel
HHA WTYKaTYPKoOil no cTanbnoii ceTKe MM acGecTOueMeHTILIMH TPecCoBaHH!!
OAHTaMH TONUWHUOR He Meiee 8 MM.

HIO/AAA; § — ¥e/1e306eTONN2A N/IHTe TOKPWIHA
Hanpapncnine NaponpoONHNANAR MOXaZAHO CTPEARAMN



TaGcanna 2.8

MaTtepraa

OoueMnan Macca
B CYXOM COCTOHRHH,
xrfu?

Pacueritit kos3ddn-
uHenT TenAQnpOAON-
nocrn. Br/(m-K)

Haagagenne

Tlawtel  Tenaop3oasunom=
Hble U3 NeHomnacTa noiu-
CTHPOALHOrO CaMO3aTyXalo-
wero [CB-C
Tenonaacr  noaunypeTano-
nufi skectrnil 11Y-101
To we aanuanon [INY-3¢
Ilenonnact neAuBHHHAXJO-
PHANLIA

NnxB-1

[1XB-2
{lenonpacr pesonvhui de-
toadgopManpaeriah sl

$PIl-1

oPI1-2

[TnsT mecTHe muHepano-
BaTHwe HA GHTYMHO[i cBA3Ke

[Mautw TopdaHwe Tenjon-
30KAUNOHKDIE

Iantet ubGpoantosre na
nopraanjueMenTe

N
Flawty  Tenaousoasuxom-
Hinle " H3 AyedcToro Gerona ;

»

T nepantorenesne

I'paeufi KepamManToablfi
llepant Benyuenusi
BepMBKYJHT BCYuelblii
nake

‘OMEeHHBE palyJaKpo-

BUHHBE

TOTAHBHLIE

Acdanut 8 noaax
Butym nedranod
Bopy:ub
Tuaponzon

Tlepravur u pyGepoug

50

25—40

100
50

70—100
100—130

70
100

250—350

170-=220

300-—400

400—500

200—250

300—500

100—250

100—200
500

700

MNapousonsuuo

18002000
1050
700-~900
700900
600—800

Tenaon30ARUHONKEKE MaTepHada

0,047

0,041
0,047

0,058
0,058
0,08—0,093

0,08—0,093

0,15—0,19
0,15

0,076—0,087

0,17—0,23
0,058-0,08
0,08—0,098

0,19
0,29

0,75—0,87
0,18
0,29-0,35
0,29—0.35
0.14—0.18

HHbpEe MAaTepHAa N

Has  1eunonzonsimun  na-
PYKIBIK W BUyTpewnnx
CTell, KoAOWH, NOKPWIHA,
fI0TOAKOB, cOOPHLIX XKene-
200eTOINIRX CTEHOUMX 13-
Heaed, TpyGONposoaos,
000pyLOBaHKE M YCTPOR-
CTBa KapKaChbiX Meperopo-
AOK

[as rennouzonsuuu  Tpy6
i 0GOPYA0BAHNA, NEPEKPLI-
THil

Ira  Tennon3onsuun  na-
PYMHLIX  H  BUYTPeHHAX
c1en K yerpoficTea Kankac-
IIBIX  TlePeropoaoK

Jlan  rennonaonsunn Q-
KphiThii, yctpoiicTea nepe-
rOPCAOK M hpoTHRONOMXap-
HhiX ROACOB

lnA yerpoiictea npotnso-
HOKAPHHX TIOACOB, TEMIO-
H3ONALKKE  NOKPHTUA #
ycTpoficTBa NIGVIOR HA TPyH-
Tax .

Jlag  Tension3oAsguMM  no-
KPHTHIT W FOAOB KA TPYHe
Tax
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MNpoaponwmen

Pacyeritwf Ko3hdn-
UHEHT TenaonpoBos-
nocth, Br/(M-K)

Flaanavenne

CrponteabHble MatepHadael

OGbeMuan  Macca
Marepuan B CYXOM COCTOMIHH,
Kr/m®
Ac6eciouevenrive tengo- 300—500
H3OMAUNONNILIE IWTHTL
AcGecToueMentiinie  aHCTH 1900
H DJAHTKH
BeroH 2000—2200
JKenesoGetor 2300—2400
Kaaaka
Kupitnunan 1800
GyTopas 1800—2200
Pakywedisg 10001500
Typ 1100— 1300
llr.rw KOGETOH 1200— 1500
vyxarypxa
HemMedritan 1700—1800
CyXas H3 [pPCBecHO- 700
BOJIOKIHCTHX  JHCTOB
[pynrt pacTHTeNbHHIR 2000
MMecok 1500—1600Q
N g
11 Al
TR
l?’ — *T{i
/ i
Ha'l #
/ jUAL!
LR
AR AR
it § z[ 1
1) ?z :
j il
g CINRNNT

=]

0,093—0,13
0,35
1,0—1,4
1,4—1.6
0,82
0,93-1,3
0.46—0.7
0.16—0.58
0.46—0,7
0,88—0,93
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Puc. 2.18. Mpotneconomapiuue nosch
a 06— anA NOKPWTHA XOACAHALHHKOS

KIPNHYN BIMH CTEHAMH,

@ — DNR DONpBITIE
XONOOKALIHKOB CO CTEHAMK W3

naneaef

I — npormaonamapnul norc:; 7 — noanachin
OAHTHHMA MATCPHAIBMA.



Onpeneneune TOJAUMHBI HINIANHOHHOIO CIOMA

Teriionsonauua KOHCTPYKOMHA 3MaHHH XOJMOAMJABHHKOB JAO/UKHA NPHHHMATBCS 110
pacuety, HCXOAA U3 3HauYeH Uil KosdpHUHENTOB Tenaonepenaut, ycratobaenuux CHull
11—108—74 «Xonogunbnuku. Hopmul upoextHpoBatus». TpeGyeMbie 3HAUCHHA KO-
(huuenToB TenJonepeaun MJIA PasiluHbIX OrpaxieHHH YCTAHOBJEHHW U3 YCJOBLA
HEJONYIEeHHA KOHAGHCAUMH BJard Ha NOBEPXHOCTH OrpaxceHkil BHYTPH KaMepbi.
B KkypcoBbiX ¥ OMNJIOMHHX [IDOEKTaX NPOBEPKY Ha HEBLINAJEHHE BJArH MOXHO he
NPOH3BOAHTD.

TpeGyemeie 3navenns KoapuuHEHTOR TenJiolNepefayl Js HAPYXHbLIX cTeH i Gec-
4eplayHbIX NOKPLITHA XONOAHJLHHKOB IHpuBelens B Tabr. 2.9. HMx cienyer BGHpaTh
B 33BICHMOCTH OT 30HbI PACIION0KEH HA XONOA/bHIKA H TeMNepaTypbl BO3AyXa BHYTPH
KaMepbi. 30HY pachnoJIOXeHHs XONOAMNJIbHHKA ONpefensioT No CpeAHErofoBOH Temue-
paType HapyXHOro BO3AYXa B pailoHe CTPOMTeJabCTBa B COOTBETCTBHM C IiaBod 1.

TaGanuwa 2.9

Kosdipuuitentn Tennonepegauy [a BT!&M'!K]] nps BuytTpexnefi
Cpegnerononan teMneparyna remnepaTYPe,
HgpPYKHOro ne:ayxa s padone
crpokTeascria, °C
—40+—30 | —25+—-20 | —154+—1i0 —4 0 4 12
o i T 0,21 0,26 0,33 0,47 0,52 0,58 0,70
0,2 0,24 0,3 0,4‘ 0,44 0,47 0,52
-8 0,2 0,23 0,28 0,35 0,4 0,44 0,64
0,19 0,22 0,27 0,33 0,37 0,42 0,52
o 0,19 0,21 0,23 0,28 0,30 0,35 0,52
W BAEE 0,17 | 702 023 | 026 | 0,20 | 03| 0,47

»

NMpnmewanne. B uucakresle npubegerc 3sayenne KospduuleHTa TenJonepesasn Aaa Ha-
PYKUBIX CTeH, B gnamenarese — anfl GeCyepaaunix NOKPHTHA.

Ilnsa uepiaysbiX NepeKpbITHH KOIGMPHILHEHTH Telvlonepelauu clenyeT NnpHHHMATh
Ha 10% Gombiue, yeM Ais GecuepaauHbIX NOKPBITHIL

Ecnu 1OKpHITHS 3KPAHHPYIOTCA NaHeJbHHIMH GaTapesmu, Ko3dwpHudent Tensio-
nepejayn mMomuo yseamunth Ha 20%.

Kosgipuuhentbl Tennonepejaud BHYTpEHHHX CTefl, OTAENAIOMHX KaMepbt 0T iHCOX-
Jamaaempix KOpHAOpPOB, TaMGypoB, BecTHOIONER M ApYrHX NOMelleHHiH, NPHIIHMAIOT B
33BHCHMOCTE OT TEMNEpaTyphl BO3AYyXa B Kamepe:

TemnepaTypa Boajyxa 8 oxaaxasemom —30 —20 —10 —4 4 12
NOMELLEHHH ,
Kospnuuent temionepenauu, Br/(m2.K) 0,27 0,28 0,33 0,35 0,52 0,64

Kos(ppuusents Tenjionepepaun neperopofiok Mex/Jly KaMepamt, a TaKiKe Memay-
STAXMUEX NEPEKpHTHH MHOTO3TAaXKHBIX XOJOSHIBHIKOB IPHHHMAIOT B 3aBHCHMOCTH OT
xapakTepa pasfefifieMuX nometlennit {8 Br/(M*-K) )i

52

il




Mexay kamepamy
3AMOPAKNBANNT H OXNANKAEHHR
3aMOPaKIBANNA 1 XpaHEUHH OXJAXIeHHLIX TPV30OB
SaMOPAMMBANIA 11l XPAHEHNA MOPONeNhlX FPY30B
XPANCHNA OXNAKAEHIBX H MOPOKEHHX FPy30B
OXAAIKAEHHA ¥ XPAHEHIR MOPOMENHHX Trpy30B
OXJAXCAEHHA ¥ XPAlEHH OXNAXKASHULX TPY30B
C OARHAKOBBIMH TeMMepaTy paMit

coccooo
TBEIABY

TpeGyemble KosdXpHUIENTh TerAoneperaulr 060rpebaeMEIX Nodob Ha FPYHTaX api-
1IMAlOT B 33BHCHMOCTH OT TEMIIEPATYPH BO3AyXa B Kamepe:

Temneparypa BO3AyXa B CXJAMAAEMOM +4 = —4 —I0 —20 + =30
toMeitenny, ™
Koadupuunent Tennonepeaaun, Br/(M2-K) 0,41 0,29 0,21

LEcau B TaGniuzaX He yKasaHbl KosdduiliienTsl Tenaonepefaun JJis HEKOTOPLIX TeM-
niepatyp, To Tpe(yesble 3uayedtd  KosdduulenToB noJy4aior nitepnoasiised,

HeoGxoanMo oOpaTHTL BliliMatine Ha TO, UTo B AanHOM pa3jielie lie NpHBeAehsl KO-
¢uutHerTH Tennonepelaud As neoborpeBaempiX nonob. Bonpoc o ToM, Kak Apupuma-
loTest 3TH KO3(HLIIEHT! B pacyeTax TennjolpiTokos, €yneT pacemoTpen B raape 3
HpH onpeaeaeHiil TeIIONPHTOKOB 4Yeped OrpaKReHHs.

Pacyer e ToALLHIIbl H30/LIHOIHIOTO A0 11e000rpeBaeMULX TTOJOB, PACHONOKEeHIIIX
11a TPYHTE, MOMKIO BECTH N0 KOIPPHUHEHTAN Telsonepeaytt Aias oGorpeBaeMbpix MoJl0B.

Tonwuny H30AKMHOHIOIC Ca0R orpakaenis (B M) onpenelisnor no gopmyse

n
! 1 S
s = oo | == — | 2: ol @.1n

rae Ayy, Aj — X03(HUHENTH TENAO/IPOBOZNOCTI HIONAUNOHHOTO H CTPORTEALHLIX MaTepHalos, Co-

CTARMSAIOLINX KOHCTPYKUNIO OTPaMALHAn, UPHHIRMaemwe no taba. 2.8, Br/(M-K),

#g — TpeGyemuil KO3(/ILHEHT Tenjoneperaun OrpaKALKiA, NPHUHMAEMLIT B 3ABHCHMOCTH
OT XapaKkTepa OrpaxAeiiust N tTemneparyp no o0e CTOPOHL OT HEro B COOTBETCTANN
€ yKalaunumii, npurefenHMin B aauxoM paiazene, Br/(M?-K).

2y — KOSpNlunelT TeNNnoOTAAYN € YAPYKioll RIR GoNee Tennofi CTOPORH OTpaMAeHis
Br/(m2-1);

ap — KOIPMUKENT TeITOOTAAUH ¢ GHYTPeUHell Hau Gojee XOMOAHOR CTOPORM OTpaXae
b, Br/(m%-K);

b, — TO/ILLNNA OTAEABNBIX C/CCR KOHCTpYKUHM Orpamjiehus, M.

1 ] 1
Bennuuitet — g = HA3bLIBAIOTCA TEpMHYECKIMH CONPOTHBJEHHSAMH, & e = ol
a

WM TEPMIYECKHM COupoTuBaeHem u Hmewot pasmepuoctb M2.K/Br. B raGanua:
UPHBOOAT KaK KO3(MpHUMEHTH TeINIOoTAA4il, Tak H COOTBETCTBYIOULHE TepPMHYeCcKIn
CONPOTUBJEIA, )

3unaucniie xo3(xpiLienTa TeHJI00TAAYH 3aBHCHT OT XapaKTepa orpamjeius u o
HUTEH CIBIOCTH ABMMKEHHA BO3AYXa OTHOCHTRbHO er'0 NOBepPXHOCTH. Bonee HHTeHCH!
1oii ABJIfleTCn TEINIOOTAAYE Yy HAaPYMHbIX HOBEpXuoCcTeil HapyAHBIX OrpaKienui, Ko
TOpbie MOABEpMENL! BO3ALCTBHIO coallua, BeTpa, aTMOC(epHHX OCalKoB. 3naueni
Ko3§pHUHEHTOB TenJooTAauK GoJiblle B KaMepax C ycuJleHHofi nupkyasuueil Boaayx
H MeHbilie B Kamepax, B KOTOPLIX HHPKYJAuHA Bo3lyxa ecTectBennas. Ilps pacnoar
JKEHHH 10J1a Ha TPYHTE € AP YKHOH CTOPOHDI KOICTPYKILMHE HET ABHMKYIIEACA Cpeasl
eCTeCTBEeH1O, OTCYTCTBYET TEIJI00TAaYa (KOUBEKTHDHBI TenyooOmeH), a noTtoMy Tey
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MHYECKOE CONpOTHBJ/IEHHE MEPeXOAy Temsa OT rpyura K KOHCTPYKuHM noja OTCyT-

CTBYeT (-—l—= .

R ay

3uaueHia Ko3(pQHUHEHTOB TEMI00TAAYH H COOTBeTCTBYIOULHE TEepMHUECKIte cOnpo-
THB/euHA lipuBeeinl B Taba. 2.10.

TaGanua 2.10

TepMuyeckoe conpo-
Kosduunent ren- i i

ﬂonepxuucm I'IOMEIJJ.EIUIB JIoor A8y a@, THRACHHE ——,
Br,’(MI‘K) e
mE-K /DT
[lapymubie noBepxy1GCTH HAPYKHLIX CTeH H NOKPHITHI 23,3 0,043

Buyipesime nopepxnocti nometlenHil 63 npunyantedn-
HOH LHPKYARUHH BO3RYXA ’

crelibl 8 0,125
N0/t K NOTOJKY 6—7 0,167—0,143
Buyrpeitine rnopepxiioctH  nomewlenuii ¢ ymepeHuoi 9 0,111
LHPKYAHIHe!l BO3fyXa (XpaHenHe OXNAXACUNBIX IPYy30B)
Bityrperithe noBepXHOCTH noMeilenHil ¢ yCHJIEHHOI Lnp- 10,5 0,095
Kyanunell Bo3ayxa (Kamepnt OXMamAeHHd M 3aMopa-
MM HBA{HA)

[IpH HCHONBIOBAHIH IMIHTHLIX MAaTEPHAJIOB noc/ie pacyeTa TOMLNIIb H30JAUHON-
1HOI'0 CJIOA MOX(ET OKasaTbCsl, 4TO pacueTHasd BesiHulilia {le COOTBEeICTBYeT CTﬂIiﬂﬂp’l’[iOﬁ
TOJIULHIE BbIIIYCKAeMEIX NJIHT. B TakoM cilydae HEOGXOAMMO NPHUATE TOMWHHY H3OJA-
WHOLHOrO CJIOA KPaTHOI! CTaigapTHOH TOJMHKE NJINT H OHpeleAuTh eficTBHTeaLHOS
suauenie XoadghHIKLITa TenONepeaul orpaxienis, kotopoe GyleT B Aabilefiluem
MCH10/1b30Ba0 B pacyeTax. OKpyrieiie TOMuHEN H30/HHOHIION0 CI0S NPOH3BOAHT-
¢35l B CTOPGIY YBe/IYeHHH, C TeM YToOLI AeifcTBHTeNbilOe 3i1auen e KosdxuHenTa 1e110-
nepefiaut 6bl1o ne Goabile TpeGyeMoro no Tabue (B ApOTHBHOM Cyuae notpebyercs
obs13atennlias nponepka na HeBbilanehhe BJ’Ial‘H).

Jejictputensuoe anavenne Kosdphunenta (B Br/(m?. K) | oupeneasior no gopmysie

by — , (2.12)
1 < b 1 bms..u
(‘ + X - n)+———

)lll:'l

rae b — NPHHATAR TOAMWMHA H3OJIALHORHOLO CJ10s, M.

Ha.n

" TepMHueckoe CONpOTHB/EHHE BCEX CJIOED KOHCTPYKUMH (Bbipacelipe, 3axjiouel-
HOE B KpYIJbie CKOOKH), KPOME H30JRUHOHIOIO CJ0s, YHEe BLIYHCIENO NpH onpee-
JlenHH TOJILHHBL H30JARHOHHOIO CA0s, H NOBTOpPHO CYHTATh €ro He CJeAyer.

IMpumepsl pacueToB TOAUWMHLI H3OAAUHOLIOTO CIOI

1. OnpefennTs TONUMHRY HIONAUMOIHOIO CAOA HApYXNofi CTeMn Kamep XpaneHHR MOpOHe-
RBIX l‘py3ﬂﬂ XONOAHJAbHHKAE, paC"oﬂDH{QHIIOTO BT. FPDSHDM.

KofICTPYKUHA HapyXuofi CTenbl X0N0aHALRHKA THROBaR (cM. pHC. 2,19,a): KNpNHYUAA KAANKB
B Hoartopa KHprHua (380 mM), NOKPHTaRA ¢ ABYX cropou uemedTnoll WTyKatypkofi (no 20 mm),
INaponsoasuvonubil crofl coCTOHT 13 ABYX cJoeB GHTYMuoil MacTHKR H OLIIOTO CI0OA THRPOH30IA
{o6imas Toawnna 4 MM). B KaueCcTpe TEAAOHIOARUHHN NpHMEHeHs NJAHTH H3 NenonsacTa NONHCTH-
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poabnore no MOCT 15588—70. Orzenotntli cnoi — WITYKAaTypKa LEMERTHO-H3IBECTHONA
ceTke (B pacuere aqs ynpouwenius GYAYT OPHIATHl TPH C/IOR UEMEHTHON WTYKaTYPKH TOAUL:
20 MM Kaxaulit).

Puc. 2,19, KoncrpyKuea sapynaiof
cTeitbl it MOKPLITHA  XO0A0ANABIIKA:
@ — napysiuana crena: [ — wTyxalypka ue-
MenTuan: 2 — K3aaKa KHpuunan; 3 — napo-
HIOARILHA; 4 — TennoHIOAAUNA; 5 — oTnes
Aoanefl crofl; 6 — nokpuitie: f — Kponcin.

Hufl pyJonnull kenep (oit ke HAPOUIOARILNAL; 242384
2 — Gerohnaa cT9MKa; 3 — zacWbhan Tendo- gﬁ}x
NIOARUNA; 4 — nAnTHaA  TeNACH3OAMILNA,

& — Weac306GCTORIAR RANTA NOKPBITNA,

IMo ra6a. 1.1 npuunmaem cpesierodosyio TeMueparypy po3ayxa g r. Tposuom 10,1° C.
JAOBATENbIIO, FOPOA PACNONOKE B WOKNHOA kaHmarhiyeckofi one. Kosdubuunent rtennonep:
AJAR KaMep  Xpareiitn MopoXeuwXx rpysop ¢ temneparypoii —20° C onpeaensiem no  TaG
kg = 0,21 Br/(n% K).

Koaggiiunenrsl Tennonepeaaull B cOOTBETCTBYICULHE TEPMHUYECKHE CONpOTHBJENHA:

A% wapyxieli nopepxtocTi @ = 23,3 Br/(M?- K), — = 0.043 m? - K/B71,

ay
AMA  BuyTpenitedl  (LUPKYJAAUHA BO3AyXa B Kamepax ecTeCcT ap) ag =8 Br/(m

— =0,125 m? . K/Br1.
LE]

KosipxpHutenth T€nAcnPoBoAHOCTH MaTepHanod no Ta6a. 2.8 [s Br/{x- K)] npupepens

Mirykasyprn ueMesTiOfN 0,88
I{aankn Kupniuioft 0,82 ‘
[Mapousoasiunk (no rHAPONU3Y) 0,3
[Menonnacra neaRCTHPOALIOTO 0,047

MorpeGuyo ToAMHRY HIGAAUNONNOFO CAoH otipenensem no ¢opuyne (2.11%
b 22000 [ — (g + 9 02y S8, S L
0,21 23,3 0,88 0,82 0.3 8
= 0,047 [4.762 — (0,043 + 0,068 + 0,463 + 0,013 + 0,125)] =
= 0,047 (4,762 — 0,712) = 0,047 - 4,05 = 0,190 m.

[puynnaes Toawnny naonnunonporo caon 200 mM (4 caos no 50 mM wan 2 croxn no 16
Jleiicteuteanlioe 3Hadene Ko3dpHUNENTA TeNJonepeAadl pacciMrThiBaeM No Gopuyae '

1 I

|

= = = = (,20 Br/(m*-K).

ka 0.7 0,2 0,712 4+ 4,255 4,97 1" )
e 0,047 '\

2. OnpefentiTs TOAWHNY N30AAUROKROFO €10 HAPYRHOR CTens Kamep XpakeHHs 1
DeiHEIX FPy3op TOTC ¥Me XOo/jjoAHAblNKa.

KOIICprI(I.lHﬂ CTeHHl TAakas Me, KAaK 1 HEpBﬂM mpHMepe.

Hamennercn Kos(pnuMenr Tengonepefaun, KOTopbiit Ann Kamep c Temneparypok n
—1° C npuunmaem &, = 0,30 Br/(m?- K), n kos(duunent Tensoorzaun A suytpenned v
HOCTH, B CBA3IH C TeM Y70 Kamepsl OXAaXMAAKTCH C NOMOLLbIO BO3AYy xooxsaauTenel: ay=9 [}
X K) l
(— = 0,111 M’-KIBT) .



[MoTpeGuyo ToawNy HIONAUHORHOTO CAOR HAXOAHM mo dopmyae (2,11):
by == 0,047 {3,333 — (0,043 + 0,068 + 0,463 + 0,013 + 0,111)] =
= 0,047 (3,333 — 0,698) = 0,047 - 2,635 = 0,124 m.

Moxuno IPHITATL TOJUWHNY H30ASUHRONKOTO CA0S 125 MM n3 ABYX CNO€B NJAHT NeronNoJrCcTHPOIE

no 50 mm W oguoro chod 25 mm.

Tak kax NpaKTHYECKH TOMULHHA H3OJAUHONHOTO CJAOR HE H3MeHuJaach, AefiCTBHTENLIIOE 3HA-

yenne Kopdhunenra rennonepenai Gyaer papno rpeGyemomy TaGaHunoMYy,

3. OnpefeAnTb TOMIANY HICANUHOHHOTO CJAOA NOKPHITHA ORHOITANKIUOIO XONOAHAbHHKA B

r. Ipo3nom.

Koncrpykuns noxkpuitHs NpHbedena Ha puc. 2.19,6. Toawiua H TenJonposofnocts cAoes

KCHCIPYKUHI [PHBELEHH! IIHXKeE.

Kposeavnnill pyiounstii Kobep 53 cnoep rupponsona ua ropauefl Gurymiof
macTiKe; 3 = 12 MM, A;=0,3 Br/(M-K)
ApMupoBanHan GeTohnan cTaxKa By =40 MM, Ag=1,4 Br/(M-K)
3acuhinnas TEWI0H30ANUHA KepamauTosbil rpabuil GO pacyeTy:
Ay(Ap) = 0,2 Br/(m-K)
IManrnan rennonzonnuns " MAnTH Dencunacta noaucrupoashore FCB-C
adn Kamep XpaHenus '
MOPOMEHHX TPy30B B, = 100 MM, X;=0,047 Br/(v-K)
OXJ K AEHIbIX FpySOB ‘B =50 MM, Xy = 0,047 Br/(M-K)
JKenesoGeTonHan nanTa NOKPHITHA (o417 o= B, =220 mm, Ay = 1,5 Br/(m-K)
KPLITHA NPHHATA DJuTa rrajkas, ¢ nycro- ’
TaMmu)

Kosgpuunenr Tengonepesaun &, [ Br/(n? K)]:
JlAs Kamep XpaHeHns MOPOMEHBX Fpy30B 0,2
© Ilas kamep XPalenHs OXJaM ACHHLIX FpysoB - 0,29

KoagpuuneaTu TeNN00TAa4H H TEPMHYECKNE CONDOTHBIEHHS:
LAf napyMHoll MoBgpxsoctn @ = 23,3 Br/u?. .

1
—=0,043 M? - K/BT;
2y
LA BHYTPeHHed OOBePXHOCTH KaMep XpaHellHf MopOKeHBX Tpy3op
- 1
. ap = 7Br/(M®*-K), — = 0,143 m%.K/BT;
: ag
KaMep Xpanesns OXAamAeHHHX rpysos ag; = 9Br/(M3- K),.
1
— =0, 111 w2 J{/Br

[MorpeGuast TOJAWHKA HIOJAAUHOHHOTO CJOA:
LA Kavep XpaHenHsi MOpOXEHHX rpysos

i 5 (- ” 0,012 0,04 0,1 & 0,22 & 14
o —_— -
N 02 i 0,3 i 1.4 * 0,047 1,5 ke

=0,2(5—2,53) = 0,2+ 2,47 = 0,494 u;
Ann KaMep XpaHeWHs OXJaXAGHHHX IPyaos '
Bus = 0,2 3,448 — (0,043 4 0,04 + 0,029 - 1,064 + 0,147 + 0,111)} =
= 0,2 (3,448 — 1,434) = 0,2 - 2,014 = 0,403 . '

BeicoTa H30AALHOKHOTO CI0R HAA KaMepaMi MOPOMKERWX Tpy3ob cocTapaser 0,494 4 0,100=

= 0,594 M, HAl KaMepaMH oXJaxAerwnwX rpy3os 0,403 < 0,050 = 0,453 M.

Ilns nodyuesHn njockoll KposaH NPHAETCR NPOH3BECTH NOACKWNKY Haf KAMepaMH XpanexHf

OXJjgaxKaedwbx TPpYy3oB. Ecan caenars H3ONALHIO NOKPHITHA 1Al 3THMH KaMmepamn Gea nanryoro
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Matepuana, 1o ToAillina 3acunkn Gyner 0,616 u, T.e. NpaKTHIECKA HaL BCEM XOAOLNALHAKOM T
WwHia Haocaaunn ﬁy}lef olinakonoii,

Koaupnusent rensionepenainn B 1aHHOM CAyuyae OCTaeTCA DaBULIM  TabAH4itOMY snaveun
HOCKONBXY TOJULMHA H3QAAUHONIQIO CJAOR HE U3IMeHAeTCH.

Bo milorux cnyuanx »aoasunio NOKPHTHA AeNMOT TOABKO H3 NIHTHEX Matepuaacs. To
focae pRGOPa ToAwHNb RIOAAUFOIROrO CAOH B COOTBETCTBHR coO CTaniapruofl Toamhuofl na-
BO3MON(HO, NPHAETCR ONPelealTh feficTBHTENblOe 3yauenne Kodpdnnenta Tennonepenaun.

4. Onpefeants TOMURHY H3OJASUNOHHOTC CJO%  MEMAY3ITaXHOTO NepekpulTHE MHO
9TaMHOro XOMOANNBHIKA, B HOTOPOM Hal KaMepoll xpaHeHHS MOPOMEHHX rpyaon pacnoacx:

Kamepa Xpdienna oXaamaeniikx rpy3os.
Konerpykunss nepekpmrys:

Unctuil noa (NOKpHiTiE) M3 GeToua & = 40 MM, A= 1,4 Br/(u-K)
ApMobetonnas crska ﬁ == 60 MM, Ay = 1,5 Br/(m-K)
[aponsonnuun (uo Gurymy) =06 MM, A;=0,18 Br/(u-K)

(To.nmuna no pacgery) ‘Ay, =0,087 Br/(m-K)

Tennonzonnuns — NATE KECTKIIE MHIepas
nopatime  (MpHAMENATh  NYHHO  MATEPHA,
NpuMensicMull s §3ORKUMN  APYTHX OF-
POKACHIT 1A JDNEOM XOROLINBHITKE)
JesesoGetonias nanTa j1epeKkpuITan By = 160 mm he=1,5 Br/(m-K}
Kosdupnude)t Tennonepenain AAn MeXAY3ITamIOT0 NEepeKPLITHH, Da3feasiowero
Xpasenns OXJNaKAGHIWX 1} MOPOKEHBIX rPy3oB, npuuumaem k, — 0,28 Bt/(M?: K).
Tepmnyeckie conpOTHBACHHA NEPEXOLy tenna: .

KaMm'

1
Co ¢ropousl GoJiee TeNloro Bo3pyxa ﬂ—l-=0,tll m2.K/Br
¥

Co cvoponi XoAoMICTe BO3LyXa .-z_l,;=0-“3 m2. K/Br
NorpeGunas Toaulina NAOAAUHONNOrC cion no Qapmyne (2.11)
bya = 0,087 [3,571 — (0,111 + 0,029 4 0,04 4 0,033 4 0,067 + 0,143)} =
= 0,087 (3,571 —0,423) = 0,087 . 3,148 = 0,274 m.
Mpunnmaes Toamnny it3oaswicinoro caos 300 MM H3 WeCTH CIOEB MecTKHX MiHepanopar

oAKT no 50 MM Kaxaan. .
Heilcranteasnoo ayasenie kodPduiulenta Tensoneperaqn

: = 0,26 Br/(m¥-K).

ey =
0,426 —_—
426+ 5087

[pn ucnoassobanui cobpeMeiHBIX MarepHanon, manpnuMep newopoancruporna [CB-C,
WwHha H3onAUHORKOrO cnos Gyaer 150 mm,

5. Onpeaeants ToMu iy MIONAURCHROFO €10% NOAa KAMEDHl 3aMopaXXBBauis MAca, p-
noKendofl B OANO3TAXKHOM  XOAOAHALINEKE (Ha TpyHTE). Temneparypa Bo3llyXa B K

—30° C, unpKyanunus Dbo3LyXa ycmaennan.
Kouctpykuns nona nokazana va puc. 2.15,a. Tomunsa H TensonpOBOAKOCTL CA0EB K

PYKUil NpHBCACHH (HIXKeE,
UneTit noa 43 Mosanysux Getomielx RanT b = 40 um, Ay=1,4 Br/(m-]
Betonnas nonroroBka 8y = 100 Mm, Ap=1,4 Br/(m-}
Teuaoy3oanuna — kepaM3nTooutit rpasuil (Tonuthiia o pacuery) ?“3 =0,2 Br/(n-}
Betonynas noJroTCBka € /MeK1podarpesaTes By = 100 mn -

JIMH
uaponsoasuun
Berouan 1tofroToBKa NG YNAOTH2UNOMY
rpyity ¢ uleGueM

B pacuere yunThBacM TOJBKO C/IOM, AeXalHe phie GeTonnoRk nonrcronx!i ¢ narpesa

HLIM YCTpoficThoM.
Koappuunent tennonepeaaut nona ky, = 0,21 Br/(u% K).



TEDM!I‘IECKOE CONpOTHBACHHE Nepexcay Tensta OT NaBepXHocTh Nosa K PO3NY XYy KaMmepnl l

oL = 0,095 m?.K/BT.

GB
ﬁmpeﬁuan TOAWHHEE H3OAAUHOHKOTO Ca0oa
1 0,04 4- 0,1
b= 0,2 —
wa [0.21 ( 1.4
= 0,2 - 4,567 = 0,913 m.

+ 0.095)] = 0,2 (4,762 — 0, 195) =

G, OnpeacatTh TOAUNILY HIONAUROKHOTO CIOR NEPEFOPOAKH MEMAY KaMepaMmii Xpalenns ox-
AaMALHULIX TPY30D.

“DCKCIJII:KY neperopojka padjeaner Ksmepbl C OAHUAKOBLbIMH TEMIIEDATYPHO-BAAXKIIOCTILIME
YcnosHAMY, NpHHHMaeM B KawuecTse MarepHana nenoGeron.

Koadpuunent rennonepesadn neperopoikn k, = 0,58 Br/(m2. K).
TepMHYECKHE CONPOTHBAEHIA NEPexcay Telaa No a6e CTapeyLl NCPEropoAki Ol aAKOBKL:
L 0,111 M? K/Br (uHpRyasiuks BosayXa ymepennasn).

]
Koapuunent Tennonposoguocts nenoGerona A == 0,15 Br/(m- K).
lMorpebuan TonuMmia HIOAALUINONNOLO CAOR

bus = 0,15 (1,724 — 0,222) = 0,15 . 1,502 = 0,225 u.

IpriiMaeM neperopogKy Toauwnnoi 250 MM B oaHn choil,
JleficTBHTE/IbLHOR 3HAYEHHE KO3((HuHEHra Tenaomepefadul

ky = 0,53 Br/(m? - K).

TIIABA 3
PACUET TEIUVIOUPHUTOKOB B KAMEPLI XOJOJIHJIBHITICA

Coxpanense BbICOKHX KayecTB NPOAYKTOB NUTaHHA MOxeT OuTb ofecneyelo Tojb-
KO HpH cTalu/IbHOM ONTHMa/]bHOM TEMNEpPaTypHOM peXIiMe, KOTOpbLii 110/1epiKHBaeTCH
B KaMmepax xonoauiabHuxa. las cospanus nanbosee GnaronpuatHbiX pexxiMon oGpa-
GoTKH H XpaneHHs NpOAYKTOB HeoGXOAWMO NpaBuAbHO BulGparh o0opyAOBale KaMep,
KOMNPECCOPHOro ueXxa KaK OCHOBIIOE, TaK H BCMOMOraresLlioe.

Xoaoauabiioe oGopyaoBaine NOAGHPAIOT HA OCHOBAHIIH TEIIOBOr0 pacueta, yuil-
THIBAIOULEr0 BCE BHILI TENJIONPHTOKOB, KOTOPbIE MOTYT IIOBJAHATH Ila H3MEHeHHe TeM-
IIepaTYpHOro peXitMa B Kamepax.,

INockonbky oGopynoBalive noAGHPAIOT AAA KaMAOH KaMcpel B OTAE/NbHOCTH, TO
H TellNoBoil pacueT BLIONNAKT Ada KaMAOro OXNa)aeMoro NnoMelleniis. Lleneco-
opa3nc BCE pacuerbl CBOAUTL B TaOAHULI POU3BO/ALICIT (OPMLI, KOTOPBIE AOJMHD
BKJ10YaTh BCE HeOGXOANMble BeJIHYIIHBI.

YuuteBalor caeiylowHe TenaonpuToK:

uepe3 OrpakAalouHe KOHCTPYKUHH noMewenus &y

OT NPOAYKTOB NpH HX Xosoaunabuoii oGpaGorke Qg

OT HAPYIKIOrO BO3AyXa NpH BeHTHASuMI noMeulennil Qy

OT pas3/iHuKbiX' MCTOUHHKOB NpK 3KciayaTauhn Q,;

OT NMPOAYKTOB NpH «AbIXaHHHD, HMEIOUWHE MeCTO TONBKO HA CneyHau3npoBanibLx

$pyKTOBLIX XOMONHNLHHKAX WIH B KaMepax XpaHeHHA QpYKTOB Ha pacupepenu-

TeJbHBIX XONOZHAbLHHKAX, Q5. g
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TennonpnToKy B KamepLl XOJIOARABHHKOB HE ABASIOTCA NOCTOAHIIBMU, O 3
CAT OT Ce301I0CTH 3aroTOBKI WIH TOCTYM/ei Hs NPOAYKTOB, BpeMeHi roja i1 Jip)
upnunn. Ha paGore pacipelentiTenbiibiX XOM0JMJIbHIKOB CE30HIOCTL TIPAKTHY(
ne cKaspiBaercsi. [la npou3BoncTBel0-3arOTOBHTENBHBIX XOJOAUNbHHKAX, HAoG0;
OHla liMeeT sIBHO Bulpascuibiii xapakrep.

XoaoanneHoe ofopynoBative A0/k110 OuiTe BbiGpalio Tak, 4TOGM OTBOA Te!
poiHKaIouero B KaMepy, Gull oGeclieyer mpH caMbiX 1e61aronpHATIHX YC/0B!
OcioBiIyl0 00 TENNONPHTCKOB COCTABJAIOT TEIJIONPHTOKH YEPEe3 orpamiar
KOHCTPYKINH &y H OT NpOAYKTOB 1IpH XoaonuabHoll o6pabotke Q5.

B nypcoBOM 1IpOBKTE MOMHO JONYCTHTh, YTO MaKCHMYMbI TEMJOIDITOKOB |,
Q. coBNanaioT AR BeeX BHAOB XOMOAHABINKOB, B AIIIOMIIOM RpOCKTe MaKcHMAM
narpyaka mMoxer ObiThb onpejesielia nocie pacuera rpy3oofopoTa pacnpenenui
IOTO XOJOANABINKA 1111 TexnpoMbniliiana [poH3BOACTBEHHOr0  XoAoaHbl
KOTOpble I13y4aloTea B Kypce «DKOHOMHKA, OpraHH3auis M njaHnpoBaiiie npon

CTpav,

TEILIOIIPHTOKH YEPE3 OTPAHUIEIIIA

TQ[IJIOIIP![TOK Yeped orpaxnaioniic KOIUCTpYKuHil Oonpelnefaerca KaK CyMu
A0HPHTOROL {‘{QDEG CTCHLL, NeperopoakH, HepeKkpuITHA I MOKPLITIIA, Yepe3 I
3arayGJennsie Hel30a:POB3HHBIE CTeHbl NOABAJNbHbLIX [OMELLeH Hil), BLI3BAKRILIX It
yHeM pastiocTi TeMIEEPATYP CHapy KK OrpaxJIclitl It BUYTPH OXJiaxKIaeMoro non
HHfl, 4 TaK)e TelVIOnpHTOKOB 3a cueT BO3[eHCTBHA CONHEUNOI] paadaunir yepc
KpPBHITHAL 11 {1ApYAKIBLIE CTeHb,

TellﬂOﬂpllTOKIl Yyepes CTeubl, NeperopofikH, nNepeKkphiTHA W/ NOKPLITHS
(8 BT) paccuntbizaior no gopmyne

Q= kaF (g —{a),
rae ky — AeRCTBATeAbLIT  KO3(KMIIUREHT TenJonepefayll OFpaskAcinn, onpejereHHu{i npi' p
TOHUHEB K3VAKUHONNOTO cros mo dopmyne (2.12), Br/(m3-K);
F — naoulajts 110BeDXHOCTI OFpakaennsa, M?;

f — Temikeparypa chapyxn orpaxaenisa, °C;
{3 — Temncparypa Bo3AyX3 BRYTPH oxaaxaaeMoro nomeutenns, °C.

ﬂ.ﬂﬂ oHpeleaeHIa noulanll HOBepKHOCTH cTefl H NEeperopooK npHiiHMaile

AJHIY RAPYIKULIX CTeH:

a) ANA HEYIMOBBIX lOMellelii — MEeXAy OCAME BUYTPEHHHX CTeH;

6) AMA YLNOBLIX lIOMeilenHil — 0T HapyMXHOil N0BepXiocTH HapyXHLIX CI
OCH BHYTpemiux;

AANIY BHYTpeulHX CTEH — MEXAY BHYTpetiHeil NOBEepXiOCTbIO HAPYKHbLI
H OCbI BHYTpeHuIX;

BLICOTY CTell —OT YpoBIs SHCTOrO noia AAfHOro 3Tama A0 YpOBHA HHCTOrC
BbllUleneKaulero ataKa iHJAH 10 Bepxa 3acbllKil NOKPLITHA,

[Maowanb 11oT0aKa 11 Hona onpeaensiorT Kak liponssejenie AAHHb KaMephnl it
pHily, KOTOpHE H3MCPAIOTCH MEXAy OCAMH BHYTPEHHIX CTeH HJH OT BHYTpeHI
BEPXHOCTH HapyXkKIHX CTeH A0 OCH BHYTPEHHHX,

Temnepatypy Bosjiyxa BiyTpH OX/NaxgaeMblX NOMEUEHHA fIpHHHMAIOT 1
BETCTBHH C peKoMeIAaLNANE, NpHBefenysiMu B raase 1 (em. c. 7).

Pacuetnyio TemnepaTypy HApYKUOr0 BO3AyXa NPHIHMAKT o Taba. 1.1
noMeuweiie rpammm C ApYTiM NOMELLelHeM, TemuepaTypa B KOTOpOM H3Becl



8a TeMNepaTypy HapyMHOro BO3Ayxa NPHHHMAIOT TEMNEPaTypy AaHHOrO TIOMEleHiis,
Jlna piryrpendnx orpaxcAeHHH, BbIXOAAWHX B KOPHAOpH!, BecTiGlodi, Tambypul,
HapyxHy1o TeMhepaTypy 1i€ OlipeAensioT, a pa3sHoCTb TeMnepaTyp AJS TaKHX OF pamje-
il TPHHHMAIOT B COOTBETCTBHH C peKoMEHAAlllifMl, NPUBEJCHILIMH B rnane 1
{cm. c. 9).
T enaonpHTOK Uepes no, pacnonoKenHuli Ha FPYHTe H UMEIOULHI oﬁorpenawenhnae
yerpoiictea, Q, (B BT) onpexensior no dopmMyne

Qu = kxF (fep — ta), (3.2)

rpe fc, — CPEAHNA TeMiepaTypa FPYsBTa npH wajsunn oborpesa (cM. c. 6).

Ecnu nonpt He nmeloT oGorpeBaTedblibix yerpoHcTs, To fennonpHTokn @ (8 BT)
MOMKHO OnpejesinTh no Qopmyse

Qi = ZhyeaF (ty—tg) m, 3.3)
rae Izy”—ycnommﬁ KO3ipHLLIeHT Teynonepesaun COOTBETCTBYMOULEH 301kl noaa, Br/(m?-K):
F — naouwane coorsercTpylouledi 3oHM liona, m?
iy — pacueTHas rtemMneparypa Hapyxsoro bozayxa, 'C
!.,—-Temnepa-rypa BO3NYXa BHYTPH Kamepu, °C;
m — KospPHUNenT, YUHTHBAIOWL O1110CHTENbH 0. Bospacramte TCPMHYECKOTC CONPOTHRE HItA
11023 NPH HAJTINHH H3OAALIH,

" Ilns pacueTa Ten/GNpPHTOKXOB NOJ Kameps pa3GuBalOT Ha 30HH wHPHIOA 2 M Ka-
Jast, Hayuias OT HapYXKIOH CTeHwl.
3uavenHs YCIOBHEIX KO3((HILHEHTOB Tenonepenaul Ryq, (B Br/(m*. K} | npunu-
MatoT:
Ha paccrosnun
A0 2 M OT HAPyXubIX CTeH 0,47
or 2 no 4Mornapymxinx cred 0,23
» 4 »GM » » » 0,
ans ocra.ubnoﬂ naowaay nona 0,07

[Miaowaab nona nepBod ABYXMeTPOBOM 30HLI, NPHMLIKAIOWER K yray napyxubix
cTeil, yuuThIBAeTCH ABaXKAbl, T. €. MO HanpaBaeHHAM 0o6elX HapyKUbIX CTEeH, coCTaB-
ASIOUHX  yrod.

KoadpuuneHT m, xapakrepHayiouli OTHOCHTE/NbHOE BO3pAcTaHHE TEPMHHYECKOro
CONpPOTHBJIEHHSI MOAA NPH HANHYHH U3OAAUNH,

m== L — 3.4)

141,25 .fl+..,+.£
" A Ay

rune b—TUIIu.UleI oTaeAbHMX CJoen KOHC'(Py]ﬂlI‘[II nona, ™,
A — RoAapDIIEHTH  TENJONPOBOAHOCTH - MATEPHANOB, COCTABJAIOULEX KOHCTPYKUMIO noJa,
Br/(m ~K). . i

s ueuaoﬂnpoaauuux nosios, Jexauwx Ha rpyute, m =1,

TenJlonphTokk uepe3s 3arayGaenible HEH30JIPOBAKILIE CTEHB NOABANBHLIX NOMe-
UeHHH ONpelensiior, Kak Ans Heu3QUIHPOBAINHBIX 110108, N0 thopmyae (3.3}, a cooTneT-
CTBYIOUIHE 30HbI OTCYITLIBAIOT OT MOBEPXHOCTH 3emJH BHI3, NPHYEM NOJbI NOABAJOB
YUHTBIBAIOT KaK NpOfo/KeHHe NOoA3emHOll .UaCTH HapyMHBIX CTell. )

[MoBepxnocTb HapyiKubIX CTell W NOKPHTHH XOJOAHABHHIKOB 06/1y4aeTCA CONHUEM,
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Tennonputox or coaneynofi pagnauvn @ (8 BT) onpeaensior no gopmy.ie
‘ Qi =k Falg, 3.

rie ky— neficTeitenstiiii KosdkpHUHEHT Tennonepepaun orpaxienns, Br/(M? - K);
;'— naowiaab NOBCPXHOCTH Orpaxkaenusn, o6aydaemoll connuen, M3,
Ale — n36uITOUNAA PaJHOCTL TEMNEpPaTyp, XapaKTepH3ylowan pefictBHe coqHewlofi pagnawi!
neriee ppems, °C.

Kounnyectso Tensia cosineunoil pajiauyil 3aBHCHT OT 30HB PacliOfiOKEHHA XoJ
IMJbHHKa (reorpadiiueckofl UKMPOTH), XapaKTepa 1I0OBEPX1LOCTH H OPHEHTHPOBKH '
no cTpanam cBeTa.

Ilna innockoit Kpossin n30bITOUHAs Pa3HOCTb TemfiepaTyp 3aBHCHT TOJABKO OT TO!
OKPacKH H He 3aBHCHT OT OPHEHTHPOBKM N WKpoThi. Jlaa jJOCKiX Kpoeedb O
oKpackn (Temuuix) H30LITONNYI0 pasiocTb Temuiepatyp upaiitvalor 17,7°C, ¢ oips
Koii cBersisix TonoB 14,9°C.

Jlns maTpoBLIX KpoBesb H30OLITOuMYIO pasHoctb Temnepatyp (B °C) npunimMaiol
3aBHCHMOCTH OT reorpaHuecKoil LUpoThl:

Ias 30ke!
1 Hof H]
cpeaneit < 10
ceBepHoft 5

Ilna HapysuplX cTeil M3CBLITOWIYIO Pa3foOCTh TeMOepaTyp MOXKHO NPUHHATh
Tada. 3.1.

Ta6anuna

Hsburoauan pasyocth TeMmneparyp (8 °C) npi opnedripouxe
no crpailam chera

0 B 103 2] 3 cB [ok T
Crena .,
lFeorpaduuecksn wwpola
40° 60° 60° or 40° no €07
bertounan 5,9 } 8,07 9,8 881 10,0 98] 11,71 5,1 5,6
Kupmiunan 66) 9,t1HH,0] 991 11,3)11,0]13,2) 58| 6,3
ToGenennan wu3sectvio wan | 3,6 49 6,0 54| 6,1 607,21 3,2 3,56

owryxarypeunas  cuetaolt
wryKaTypKoi
Mokpuran  wrykatTypkodt | 5,1 ( 7,1 85( 7,7 88| 85[10,2| 4,5 4,9
¢ OKpacKoil B TeMusle TO-
na

O6anuoBainan Geaumn | 2,3 3,2] 3,9| 3,5] 40 3,9) 4,7| 2.0f 2,2
rNa3ypoBaHuEMH  [ANTaMI

Tlpu pacyere YYHTHIB3IOT TensIo COAHEYHOM paananuy, NpoOHKKaioUlee Yepes It
JIO ¥ OaHY H3 CTeH JIKGO ¢ hanGoabliell MoBepXHOCTLIO, J100 HeGaaronpuATIO Op
THpoBanKyio (00paTHTe BhHMaHue: camas Gosibluasi M30HTOYLAA PA3HOCTb TeMIl
Typ XapakiepHa ajf cTed, OOpallieBHbix ha 3anaf). ‘



Kak yxe ObiJIo OTMEUYeHo, TeilJIONPHTOKH PACCUUTHIBAIOT LA KaXKioi Kamepol.
Ho ciiejlyer HMeTb B BHY, YTO OrpamAenus HMeOT PasHyio KOMCTPYKLHIO U pasfiny.
bie KodpHIHEHTE! Tensionepejayd, pasMepbi, TEMiepaTypbl CHADYIKH Orpamie
unit, [loaromMy 1eoGX0HMO BECTH PACYET N0 KAXAOMY Orpamjeilnio oTlenbiio. Tenno-
OPUTOK OT COJMEYHOR pajuanui CACAYeT YYHThBaTbh OT/elbHoll cTpokoii B Tab/aiue,
KoTopasl [oJiKita COACPIKATh chejyioulite rpadit:

Orpaxaenme kye Br/(u?-K) ‘ F, ut at, °C ' Q. Br

[lo Kampoi xamepe olpelenfioT CyMMapHLil TennonpuToK, KOTOpHIl 3aTeM 3a-
HocAT B CBOANYW TAGAHUY ~— OCHOBIlOR AOKYMEHT AJsi HOZ00pa oGopyloBais.

[lpyn onpejeneniti TEIVIONDHTOKOB 4Y€pe3 BHYTPelIHHE OrpaKieHild MOMKEeT oka-
3aTbesl, YTO MACTh TEMJAONPUTOKOB MMeeT OTpHuaTeNbHOe HaNpaBJiediie, T. ¢. TeHJ0 3
paccuMTHIBAEMON Kamepsl YXOAMT B coceluioio ¢ Gosee nu3Koli Temuneparypoil. Takue
TeNJIONPHTOKH MOXHO NPUHMMATL ¢ COOTBETCTBYIOU\HM 3HAaKOM WAH He YuMThiBaTb
COBCeM.

TENJIOOPUTOIKH OT I'PY30B MPH XOJOOHJABIIOH OBPABOTKE

Ten/lo OTBOAKTCA OT NPOAYKTOB [IPH OXJIaxACHWH, 3aMOPaXHBAHHU H AOMOPAMH-
BaHIH,

KosinuecTBO OTBOAHMOrO B epHiHLY BpeMenu Tensa @, (e Bt) Moo onpeneinte
Aas goGoro BRAa Xonomuarekoll obpaGoTku tio qopmyae

1000
. 3600

- ;
e My — cyTosHoe MOCTYnJeHHe NPOAYKTa B Kamepy, T/CYT.
A{ — pasHoCTb YReqbHEIX SHTAJBIMIA, COOTBETCTBYIOWNK HauanpHoll K koneuHoR Temneparypam
npoaykra, JLk/kr; I “
T — NPOAGVINKHTEILHOCTE XOA0ABALION 06paloTKH npoaykTa, 4;
1000 — nepepoptoli KOXPUMUHENT H3 TOUM B KHAOrPaMMbI,
3600 — nepeBonhioll KOXPUUHEHT H3 YaCOB B CEKYyHABL.

Qg = MyDi (3.6)

Cyrounoe noctyijienHe LIPOAYKTa B KaMmepy XpaHellifi Ila pacnpefequTe/ibibix u
UPOHBBOACTBEHHEIX XOJIOAN/IbHIKAX COCTABJIsET B CPe/UIeM LI Kamep eMKoCTbio Gonee
200 T 6% or eMKoCTH Kamephi # 8% LA KaMep meublled €MKOCTH.

Ilna XOJOAHALEUKOB, Npe/Ha3lauCHHbIX A8 xpanenus ¢pyKkToB, CyTodHOe 1O-
cTyijiele LpHEEMAIOT paBubiM 10% OT emKkocTit Kamep,

ﬂﬂﬁ KaMep OXJaXAEHHSA M 3aMOpaxKHBaiHA UOCTYN/JACHHE [POAYKTA onpenean-

€TCs1 NpOoN3BOAMTEIbHOCTbBIO KaMephl, a KOJuyecrso orBefeliHoro TenJa — npoaon-
MKUTENLHOCTBIC  XOJoAunbHoli 00paboTku rpysa.
Temnepatypa noctynaloulero npoayKTa 3aBHCHT OT TEXHOJOrHH MPOU3BOACTEA d

. CPEACTB AOCTABKH I'PY3a Ha paclipefeuTelibiible XONOAHABLIHKH W B TOproBy10 CE€Th,

Temneparypa BoiXogsliero npoaykTa Moxer Obith paEHa TemmuepaTtype BO3fyxa B
Kamepe TOALKO NpH AIHTeabHoM xpaHenus. [Tocje xodoauabHoil 6O6paGoTKH HPORYKT
BhIXOAHT O0bIYHO ¢ GoJiee BLICOKOI TeMNepaTypoil, YeM TeMNiepaTypa Do3fyXa B KaMme-
pax oxJiamleHHd K 3aMopaX<MBaHHi.

]
i
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MpunuMaTe TeMmuepaTypbl HOCTYNAIOWErO H BbIXOAAILIETO NPOAYKTa MOMI
COOTBETCTBYIL € JlaillibIMA, NpHABeieilbiMi B riiase 1. Caenyer 1iMeTb B BHAY, YTO
yeHils TeMNepartyp, npuilsThie B PA3JIHYHBIX NPOEKTHLIX OPraiM3aunax, MOrYT ©
yaTbest. Tak, B rnape | temilepaTypa 10OCTYHAIOWero Ha 3aMOPAKIIBALLE MACH
«HopmaM  Texnosioriyeckoro iipOeKTHPOBAHIIA  X0JIOAIABIIHKOBY, paspaloTan:
[Funpoxosonos, upnista paenoil 37°C, a BHIXOAAILEro H3 KaMepbi 3aMOpamiiBa
—12°C. Mo nopmam THipoMsco 3Tit TeMNIepaTypbi COOTBETCTBENIIO PaBiibi 35 n —!

[Mpu npoexTHpOBaINN XOJOLHABHIIKOB jJist XpaHeHua (PYKTOB Temnepa)
NJI0N0B, HOCTYHAIOWIX B HEOXJAXKAdeMLIX Baroiax Uil aBTOMalliHLaX, MPHHIIM
papuofl Temneparype nHapyxIoro BO3AYXd, @ [UIOLOB, HOCTYNAOMHX B pedpuxkep
pax, 8°C B
[posjomuTenkiiocTs XOJA0MABHON 06palOTKII NPOJYKTOB OCHOBIBIX BULOB
saua B raase |, 7

Yienvusle 30Taibiniil NPOAYKTOB B 3aBHCHMOCTH OT HX TEeMIOEParypbl NpHBE!
B taba, 3.2

Boarwnnerso npogyxTop noctynzeT H XpanuTcd B Tape, a NoToMY HeoGXxo
yyYecTb Teilio, BIIOCHMOE B KaMmepbi C Tapoii.

Tennonpntok ot Tapm Q, (B BT) Moxio onpenenuts no ¢opmyJe

1000

=M (ty—ty) ————» !
QI TT(] l) T'SGOU .
rae M, —cyToulloe Noctynachie Tapel, T/CYyTKH,
Cr — YAENBHARA TeNJACCMHaCTh Tapu, I/ (Kr - K);
{y — TemuepaTypa Tapsl upH NoCTynenwd rpysa, °6C:

ty — Temneparypa Taps npi BMxoae rpysa, °C.

Macca tapel cocraaser ot 10 10 30% oT maccel rpyaa, a Aist CTeKASIHHOMN Tap:
100%. Maccy pepeBsaniibiXx SILHKOB 145 PpyKToB npaHiMaioT pasuoil 20% ot M

$pyKTOB.
g Ta6anus
Yaensnuie autanbiid npoayxros (B KIX/Kr) npH Temnepary pe
| P— npoayxra, °C
s —2o|—18| 15| —sz|—t0] 8] —s | —a | 2] <1 | o |
Msco ropaxue, OTHUA 0] 4,6{13,0[22,2|30,2139,4] 57,3] 75,3{ 98,8185 ,5[232,2
Bapatiua 0| 4,6/12,6;21,8]29,8(38,5| 55,6] 74,01 95,8]179,5(224,0
Conmiuna 0| 4,6{12,2/21,4]28,9]34,8| 54,4] 73,3] 91,6{170,01211 8
Cy6UPOAYKTH MACHLIE 0| 5,0{i3,8|24,4|33,2|43,1| 62,8| 87,9(109,6/204,0)261 ,¢
Puba
rowas 0| 5,01i4,3[24,8(33,6¢43 ,5{ 64,0 88,4(111,6(212,2(2G5,8
Hitpuan ¢ | 5,0]14,3|24,4{32,7{42 3| 62,5} 85,5/106,2(199,8(249 ¢
Sliiwa B cropayne —_ === —=]—1— [227,4]230,2/233,8|237,0
Macno chBoytioe 0| 3,8{10,1117,6/23,5(29,3| 40,6] 50,5§ GO,4| 91,6 95,0
Monoko ueasiioe 0| 5,5|14,3{25,2|32,7(42,3| 62,8| 88,7}111,2]184,2{317 &
[pocTokBawa, wedup —_) == —|=]=-} =] =) =] =10
CwmeTana = el ==l —1 =1 =} —] 0
Tsopor 0 | 9,4{26,8[41,2|53,2|63,7| 85,9]103,0f — [192,6/299,!
Cup —t—f—|—|—=11,3 5,5 11,3 14,3 16,7 19,7
Mopoxenoe clitBounoe 01 7,1119,7|34,8(46,9/62,4|105,3{1 78 ,8|221 ,0|224,4{227 .4
Bunorpan, a6pukocw, BuUiIA 0| 7,5[20,6[36,5[49,8/G6,5/116,01202,2|229,0]232 ,6[235 ,8
QpYKTB H INOAN apYyTAaX BupoB 0| G,7{17,2129,8/38,5(51 ,0] 82,9(139,0[211,0(267,9{271,7




NMpoaoaxenne

Yaeablinie suTanaite oponykTob (8 KJIDK/KP) NpR Temmepatype npoAywta. °C
MponysTtia
2 4 8 10 i2 15 20 25 T 40
MdAco roBskue, nTHua 238,2 |245,5|248,2|264,5(270, 8[230, 4|29G, 8[312,0)329, 0]345,0{3G1,0
Bapanuua 230,0 [236,3]|249,0(255, 3|261, 4[271,2;286,7{301 ,8[314,0}334,0{349,8
Caiina 217,8 (224,01235, 81241,7(248 2256, 8/272,5]287 71301 ,8(317 ,8]332,2
CyGupoayxThl MACHHE 268,3 |274,3|289,2|296,0|302,2|312,8(330,6[348,0(366,0[{384,0[401 ,0
PuiGa
TOWLAR 272,9 1280,01293,9/301,0]308, ¢{31 4, 4/336, 0/353,6)371, 0,388, 0/405,0
Kupias 256,0 |262,6|277,01283,0/290,0/300, 4317, 4(334, 4|351 , 5{369 0§385,0
Sliiua B ckopayre 243,3 1249,8(262, 4|2G8, 71274, 31284, 4[300, 01316, 2{331 ,5(347 ,5[362,7
Macsio canpounoe 101,4 [106,5/121,4(129,8]138,6(155,3]182, 8)1204,2/221 , 4|240, 01253 ,6
Monoko weasice 326,8 {334,4/350,7|358,5[366,0[378,0(398,01418, 01437, 0/458,,0|477 ,0
Ipoctoxpaia, kedup 3,0 | 15,9] 31,4] 39,4) 47,3| 59,0 78,6] 98,4/118,0 — | —
Cmerana 5,9 | 13,0 29,3 3G6,8| 44,4| 55,2| 73,7 95,8(110,6| — | —
Taopor 205,5 [313,0[326,9/334,0(344,3/351 5369, 4/387, 2404,7| — | —
Cuip 25,2 | 31,0| 42,3| 47.7| 53,2 61,5| 75,7 89,6{103.8] — | —
MopoeHoe ¢HBOUHOR 234,0 1240,91254,4|264,0(267,9(277,8(294,8/311,0[328,0/344,6(361 ,4
Biorpan, aGpuKocsr, BHUHA (242,9 (250, 21264,5(127),81278,6/289,6/307,01325,51343, 01360, 5(378,0
@pykT R naoaa  apyriax 1274,0 1286,7(302,0)308,8(317,0(328,0346,5/365, (384, 8403 ,0(421,0
BHAVR

YIeasHYI0 TennoeMKOCTh Tapsl NPHHHMAIOT Mo Marepdany, H3 KOToporo oua
usrorobsena [B JLx/(xr-K) I

Iepesannan 2500
Kapronnan 1460
4 Metanmiueckan 460
Crexasimlas 835

INo dopmyne (3.7) MoxHO ONpefennTh GPHTOK Tenda OT NpoAYKTa NpH OXJamie-
Hust. B dopMyay noacTasasioT CyTosuce NOCTYILICNNE IPOAYKTa HA OXJiax/eHne u
ero YAeJbHYIK TeNAOEMKOCTb, 4 TaKxe TEMNepaTypbl NOCTYNAaoWwero H BpiXOAsuiero
npoaykta, Onnako Cosiee LenecoolpasnbiM CJIEAYET CYITATL (pHMEHElile (oph Yyl
(3.6), npuromoli ang pacvetod npk MoGBIX BMAAX XonoamAenoii 00paGoTKil NPOAYK-
TOB. ‘ :

Ha NpeanpHATHAX TOpProBAIl H O6IECTBEHBOr0 1TaHNS CyTouhloe MOCTYHJenHe

1pPOAYKTa 3aBHCHT OT CPOKa XpaHmeHHA M MoxeT Gbitb NPuILITO npi 1—2-MieBuoM

xpauenun 100%, npu 3—4-gHeBnom xpaieirnt — 30%, npu GoJiee AJHTE/NbIOM Xpa-
Henin — 30% ot emKocrd Kamep.
Temnepatypy nocTynaiomux TUpOAYKTOB [ipH AOCTABKE CleHAAbHLIM TPAHCHOp-

TOM M3 XOJIOANILHHKOB MOMHO NPUHATD! OXJaXKACHHLIX NPOAYKTOB 5°C, MOPOMEHDBIX'
—6°C. [1pu nocrasKe npoyKToB, Npe/ABAPHTENBHO He OXIaN(IEHHbIX, UX TeMIepaTypy

MOXHO [pHHATE Ha D—8°C HMIKe TeMnepaTyph! HApYKHOIO BO3LYXa.

Jlns npeppapuTesbHBIX pacyeToB N0 yCpenHelHsIM AaHHEM ['unporopra ajsa npen-
[PHATHI TOPropn¥ H OGWECTBEHHOTO HUTAHHS TeNJICNPUTOKH MPH XOJOAHILION
0o6paboTKe npoAyKTOB MOXHO npusimath B Br/mM?* [kkan/(M®.y) |

B4 B




Kamepu xpatenns
MAca 23,5(20)
MOJIOWHO-}KHPOBHX  NPO- 41(35)
AYKTOB,  [ACTPOHUMiM,
puifnl, obowed
Ky/JIHHapHHX W KoHauTep- 58 (50)
CKHX R3nenufi, nonvgad-

pHKaTOB, HanMTROB,
QPYKTOB, NHWEBHX OT-
Xonos

ITH AanHble Ke MOTYT CRYXHTb OCHOBARHEM ANA OKOl4aTeNhbHOro BGOpa oboy
NOBaHHsA, 3 HCIOAb3YIOTCA A/ NPOBEPKH NOpA/IKA N0JAYYEHHLIX BeJUYHI TPH pacut
no npusefesitiM Boiwe dopMysiaM.

TEINIONPHTOKH IIPYH BENTHIAIIHHA NOMEILENRA

TenaonipuTOK ©T HapYKHOIG BO3JAYXA NPH BEMTHJALMH CJeNyeT YHHTHIBATH TO
KO AJR CrellMaJN3upoBaHiibiX XOJOAWILHHKOB H KaMep uia XpaleHus ¢pyKros.
Tennonputok Qs (B BT) paccunrmBator rio ¢opMmyae

Qs"Mn(]u_ Bl 6
rie My — pacxon BeHTHAARAOHHOrO BO3AYZXa, Kr/c
iy — ynenbHaa sHTAALNHA HapyxHoro Boaayxa, JLK/xr, .

lg = yleJbHas SHTaALIKHA BO3AyKa B kamepe, Jlax/xr.

PacxoJ BeHTHJAALHOHHOTO BoagyXa M, (B Kr/c) onpeseasior, HCXOAR H3 Heol
IMMOCTH ofeciieyeHUsl KPAaTHOCTH BO3AYX00OMeHa Ao 3 0ObeMOB B CYTKH:

Vap,
24 . 3600

rne V— o06beM BeHTHIHpYeMOro nomeuieHHs, MY,
4= KPaTHOCTL A03yX0o0o6Mena;
pp— MJOTHOCTb BO3NYKA NPR TeMiepaType H OTHOCHTEABHOR BRAXHOCTH BO3NYXA B KaM:
Kr /M3,

M. == {3

Ha npeanpusTusax TOproeiy 4 OGHIECTREHHOr0 MHTAHUA BeHTHJIHPYIOTCA Kam
xpaierus ¢pyKTOB M OBOlUefi H NULIeBbiX OTXOAOB.

Kamepni XpaHerns GppyKToB ¥ OBOWeH 0GOPYAYIOT MPHTOUMO-BHTAKHON BEHT!
uneft, cbecneyuBalowgi KpaTHOCTL Bo3ayxooOMena 4 o0beMa B CYTKM.
. Kamepa nmiueBbix OTXOLOB AOMKHA HMETh BHTAMKHYIO BeHTH/IALKIO, o0eCneyur
LYK KpaTiocTs Bo3ayXxooGmeua 10 o6veMos B uac.

IKCHNYATAUNONNBIE TENJNOINPATOKH .

31y TenjonpuTOKI BO31IHKAOT Beje/CTBrE OCBEIlCHUs Kamep, npeGnBanis B
nieneil, paGoTsl 3eKTpoABHraTenell, oTKpLiBanua Asepefl. TenJonpuroku onpeses
no Kano#l craTee OTIeJbHO.

TendonpuToK OT OGCBelleHHA

Pacuer tenacnputoka ¢y (B Br) Beserca no gopmyne

Q- AF, !
3-~198 *



rne A-—-xommec'rao Tenmna, nu,nen;:euoro ocpeuleHHeM B egHHHUY Bpemeny Ha | % naowazd no-
aa, Br/m?;
F —naowany Kamepe, u';.

KonwyecTso Tensa, BuigenseMoro ia 1 M? nioltajiu nofa, ¢ yyeroM KoagpuiHen-
TA OJHOBPEMEHHOCTH  BKJIQYCHUH MOMHO ~ UPHHHMATL QU CRINCKHX noMeleHHit
{kamep xpauenus) 1,2 Bt/M%, pas nponssoactbernbix 4.5 B1/m?,

Ten.r:onpuro}( otrT npebbBanug npoaef

Pacuer tennonpuroxa g, (8 Br) Bemerca no qopmyae

s = 3500, @.10)

rae 350 — TensoBBinE/eHREe ONHLOrO yenobeKa npH TRxcejofi PHanvecKoit paGore, Br;
n —uHeno aigelt, paGoTalolLHX B AaHNOM JIOMEILeRHH,

Uneno monefl, paboTaolinx B roMEILeHHH, IPUHAMAIOT B 3aBHCHMOCTIE OT LJ0La-
IH KaMepbl: npi Ojowann Kamepn 10 200 M* — 2—3 yesoBexa, OpH HAOWAMK Kame-
put Goapwe 200 M? — 3—4 .yenobeKa.

Tennouwpurok or paGoTawmWMx SJeXKTpOABHIraTeaeH
. Tlpu pacnonoxenu 3JEKTpoJBUIaTeslell B OXJAMAIEMOM {IOMELIEIIHH TellI0onpH-
TOK g (B BT) onpepeasitor no dopmyne

gg = 1000N,, @)
rae Ny — MOWHocTs 9aeKTPOABHrATeRR, KBT,

B npeapapuTesbhuIX pacuerax MOWHOCTH' YCTAHAB/AWBAEMbIX 2JIEKTPGABIIraTenef
(8 KBT) MOMIHO OpPHEHTHPOBOYHO NPHHMUMATb:

Kamepe
XpaHeHRA OXJaXZCHHLIX rpy- |—4

r 308
OXAAKAEHHA 3—8
3aMOpaxiBaitus 8—16

Uenm Gosiblue Kamepa, Tem GoJiblue MOULIOCTS YCTAlOBJIEHHBIX 3AeKTpo/BHraTelel,

l'lpM pacino/0KeHHH SHBKTPDJIBHI‘ﬂTEﬂeﬁ BHE OXJaXAAeMOro 1oMeleHna clelyer
Y4ecTr K.I1.A. SJeKTpoABHraTe s.

9z = 1000Ng1,. 3.11a)

TennoupHTOK NpU OTKPHLBANHY Apepei

Has pacuera Tennonpmoxa npu oTxpmnamm ABepeit ¢4 (B BT) noaeaywrcs ¢op-
MyJoft

9= BF. (3.12)

rae B — yneapnnit nputox Tell.’lao‘rOTKPHBaHHﬁ nsepeﬂ Br/u?; ¥ -
F — nAocuwage kaMmepol, M3

Yaenbubifi NPHTOK Tersia B chleflyer NpuxHmaTe no Tafa. 3.3.
66 ‘ !
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TaGanua

Tennonpurok (e Br/u®) npn BLICOTE KaMep 6 »
Momeurenun B nAomAZK, M

a0 50 50— 150 Gonee |50
Kamepnl oxJdaxcnennf, akKKyMyJafaToOpH H Ka- 23 12 10
Mephl XPalielHA OXxAaAennofl phibnl
Kamepul XpaileHiis OXJaxaeinux MpPoAYKTOB 29 15 12
Kamepn 3aMopaskHBaHHA 32 15 12
Kamepnl Xpalteniinl MOPOKCHHK BPO1YKTOB 22 i2 8
SKcAeAHUNT 1 NpHEMHbe 78 38 20

NPHTOKH

TOB, OBOLLEit,

YOenbHble TIPHTOKH Tensia Npy OTKPLIBAHMM JBepell YKasanw MNpH BeicOTe KA
6 M. Ilpn apyroli BeicoTe Kamep 3HaYeHKe TEIJIONPHTOKA cledyer H3MELHUTb TIpo;
LHOHAJbHO BLICOTE.
TennoupuToK HPH OTKPLIBAHHW ABepeft 3aBIICHT He TONLKD OT Xapaxiepa I |
MEpOB. KaMmepLl, HO H OT KYJbTYpbl IKCIIYaTalKH, KOTOPas 3aBHCHT OT YPOBHS |
BeJleHUsl COOTBEeICTBYIoeR paboTsl NO TOBbilleHHK NpodeccHOHaAbHOR MoAroT:
O0CAYKIIBAIOLIEro Nepcoiiana.
SKenayaTayuHoHnHbLe TENJONPHTOKH ONpelejsiioTC Kak CymMMa TeMCNpHTC
(B Br) oTaenbHnX BHJOB:

Q=0+ qu+9+ g

(?

Ilns npe/ipuaTAR TOproBan H oflwecTBelHOTO IUTAHKs SKCIViyaTauHoHHbIe Te:

MOXHO [pHIHMATDL,

B KaMepax XpaHeHHsa msaca, IMTHUbI, FacTpOHOMHH, MOJIOYHO-HKHPOBLIX [pO

(M2.u) |
B XaMepax xpamnenns 10ay(aGpHKaTos, KYJMHAPHH, KOHIUTEPCKHX H3fenl

29

Br/m® [{25 xran/(M2-u) |

puibtl, GPYKTOB, HANNTKOB, NHleBbIX 0TXogoB — 11,6 Br/m* 110 v

B HeKoTOpwIX cAyYasX Ads 3THX TNPeANpHaTHl NpHHHMAIOT SKCILAYaTalHON
TeilionpHTOKH B pasmepe o 10 1o 40% oT TensonpHTOKOB yepes orpaxierus Q,
HapyKIIOr0 BO3AYXa IIPU BeHTHAAUNM Qs ‘

TEILJIOIIPHTOKH OT ©®PYKTOB PR «AbIXANNAH»

Q=©0,1+0,9 (0 + Q-

@

ST0T BHA TEIAONPHTOKOR YYMTHBAIOT TOMNLKO Ha CNENHAJIHIHPOBAKKHX X010/
IKaX 418 XpaneHHs (GpyKTOB M OBolllefl U B TAKUX IKe KaMepax pacilpeneauTe
XO0JOAH/IbIHKOB.
Tenaonputok Qs (B BT) moxuo onpelennts no gopmyne

rae  E, — eMKOCTb KaMeph, T;
gxp — TeRAOBLAENENHA NGoZoR NpPE TeMNeparypaX HOCTYIJEHHA B XpautHHa, oupenens

Qo

3.

no taba. 3.4, Br/1.

Qb = Eu 0,1 @y + 0,9 Q‘KP)-



Ta6anua 3.4

Konuyecrpo phinensiemoro tentia (8 Br/r) npw reMneparype. °C
QpyKTH H OBOLH
0 2 5 15 20
AGpukoc 18 27 50 154 199
CMopoauita yepinan 33 b4 71 a50 560
JiaMoun 9 13 20 46 58
Anesbcunp ii 13 19 56 69
[Tepcuxn 19 22 41 131 181
Tpvun .
pailiiue 20 27 46 161 278
no3pnue 11 22 4] 126 218
siGnokH : ’
paiiiiHe 19 21 31 92 21
1o3akHe il 14 21 58 73
Chupsl 21 35 65 184 232
Buiiorpan 9 17 24 49 78
Jyk 20 21 26 31 58
Kanycra Senokouannan 33 36 51 121 195
Kaprodeab 20 22 24 36 44
Moprosb 28 34 38 87 1356
Orypus 20 24 34 121 175
Canar v 38 44 51 i88 340
Cpexaa 20 28 34 116 214
IWiunar 83 119 199 524 900
Teﬂ.ﬂoanTOKH 2TOro Byaa PAacCYKTLIBAIOT Ha BCIO eMKOCTb KaMpri.
CBOAHAJ TALJUUA TEILJIOOPUTOKOB d
PeayabTathi TEnJoBOro pacyeTa cBOAAT B Tabauuy, dopma KOTOpOil npuBencna
HHKe,
[ Q, Q. Q
&
t:’ o g § % e !
Momeugenne b 2 ¢ & § P g 9
g5 | 4| g2| § 8¢ | § 83 | &
82| B (88| ¢ gz | & s3] &
s 3 EE 3 = | 3¢ H s | 35 3
X o H ¥ o % o ® B % (<4 ¥ A x

PaccyuTaHHBE TelUIONPUTOKH BHOCATCA: B rpady ¢Kamepiioe o0opyAOBalHes,
[paga sxoMipeccops, OHPEAEAAIOWAsN HArpyaKy HA KOMIPECCOpsl, 3ail0AHACTCs 110
yKadaHWsM, JaHHpIM B CJEAYIOUEM pasjese.

enarenbho Kamepnl ¢ HPHMEPHO OJMHAKOBLIM TEMNOEPATYPHLIM PEKHMOM CTpP Yl
114pOBaTh, YTA0L olJeryuth B JajbHeilleM onpelefentie HAFPY3KH Ha KOMiipeccopwl,
paGoTaiotiye Ha oauy MCHapUYenbilyiO cucTeMy (MMeiowie OHY TemhepaTypy Kille-
nus). B rabnuuy nocne rpado «[lomeiueniies MoxeT OulTh BBeAcna rpada «Temnieparypa
BO3jyXxa B Kamepe, °Cr, -
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ONPEJEJENHRE IIACPY3KII HA KAMEPHOE OBOPYJOBAHHE H KOMOPEC(

HarpysKy ua Kamepnoe oGopynobaune ollpefeNifioT Kak cymMMmy Bcex TemJio
tokos I (B B1) B Aaunyio Kamepy. Bee Buabl TenoipiToKoB YYHTHBAIOT NOJHOC
TaK Kak o0opynoBaine J0MKHO 00eCneyTh OTBOR TeNJia Lpi CaMbIX HeGaaronpisi|
YC/IOBUHAX.

20201+7Qz+03'f'04+Q6- (

EcTecTBeHilo, YTO TeronpuToKl @, H Q5 YUHTLIBAIOT TOJLKO IIPH pacyeTt
JIOAMABHIKOB /i XpaneHus QpyKTOB HJll CreqHa/u3lpOBaHILIX KaMep xpait-
¢pyKTOB 1A pacnpe/lesiiTe/lbiblX XOAOAIJIbIHKAX.

Ha npeanpusTHsx ToproBau d obwecTBeHHOro nhranis Qy TaKme YUHTH!
TOJIbKO B KaMepax, [IMewilX NpUTOUNYK BERTHAALHIO.

Komiipeccopul n0aGHPaOT HA TPYNNy Kamep, HMEIOWHX IPHMEPHO OfHNAK/
TeMIieparypnl (l1e MCKJIOMAETCH BO3MOKIIOCTh HCI0/b30BAHHA OLMOI0 KOMIIpec:
paboTaiowero 11a KavMepsl ¢ CIiJIbHO Pa3/AiyalolnMica TeMIepaTypaMit, Ho 310 Tpu
IIpHMenenitsl CriellHajbHBIX NPiGOPOB il AOJMHO ObiTh 3KOHOMHYECKH ONpaBiailo’

Harpy3aka za KoMIiipeccop CKAajbiBaeTCs 13 BceX BHAOB TENJIOHPHTOKOB, 110
THIBATb HX MOXKIO He [OJHOCTbIO, a8 YacTHYHO, B 3aBHCHMOCTH OT THNAa H Ha3Han-
XOJIOAUJIBHIIKA.

TennonpiToKN Yepes orpamialollue KOMCTPYKUil @ cienyer yuiThBaTh
HOCTBIO Il pacnpefe/nTe]bHEX XOAOAHALHIKOB I XOMOAIILHIKOB Al Xpam:
(hpyKTOB o

Ilns xoN0ANAbIHKOB MSICO- M PLIGOKOMOMHATOB STOT BRI TENAOIPHTOKOB 110 «
MaM TeXIEOJIOFHYECKOr0 IPOEKTHPOBAH LA XOA0ANALHHKOLY CACAYET HPHAUMATD §
BHCHMOCTH OT 3HaueHHii TeMrepaTyp BO3AyXa B 0XJaXAaeMbiX NOMEUIEHHAX B paa:
80% ot makcumanunofi Beanunnst npd —20°C u €0% ~— npu 0°C,

Daktivecku B npoekraX FunpoMsco ans BeeX KaMep He3aBHCHMO OT TeMmmepa:
B IHHX [IPHUTOK TerJia Yyepe3 orpamienna Q; NpuUHIMalOT paBHHM npivepno 85—90
MaKCHMaJIbHbIX 3HAYeHH B OHOITaHbIX XOJ0OMHIbHHKaX HOT 75 1090% — B M
3TANHBIX. ‘-

Ilan XONOANBLINKOB pHGHOR OPOMBHUJIEHHOCTH (AKTHUECKHE AanHbie TaAKMH
CKOJIBKO OTAKYAIOTCA OT peKoMenAoBaknLIX sHopMaMi TexHOMOrHYecKoro npoex:
Baliil XOJOLINbIIIKOBS 11 COCTABAAIOT /s NOPTOBO-NEpeBaloubX XOJI0AIMIbE’
100%, nas nponasoacTbelnnix — 85% OT MaKcHManbMWX 3HauyeHHA (.

B KypcoBmiX M AWMNOMHLIX UPOEKTaxX cjeayer npufepxuBaTeca «Hopm texi
rHYECKOro NpoeKTHPOBAHYA XOJOAHNBHIIKOBY.

TenaonpUTOKH 0T NIPOAYKTOE NpH XONOAWbIOA 06paGOTKE PACCYHTHIBAIOT
KaxX(iol OXJ2XKAalolleif cUCTeMbl OTAENAbHO 1O (opMyle (3.6).

* CyTounoe nocTynjenue NpogyKTa B KaMepy fpHHUMAIOT B 3aBUCHMOCTH OT Ty
06opoTa paciipe/leiMTeIbHOrO XOJA0MIILHHKA € Y4eTOM HepaBHOMEPHOCTH HOCTYILI
NPONYKTOB Ha XOJOAHJBLHHK, KPOME [OCTYNJeHHS TPOAYKTA B MOpPO3UJIbHLIE Kam
CYTOUHOEe MOCTYjJieHile TPpy3a B KOTOphie paBHO HX NPOM3BOLAHTEJIbHOCTH,

CyTounioe nocTyiuiefte rpy3oB Ha XoaoAMAbHIIK M, (B T/cyT) MOMHO onpenc
no ¢gopmyae
ule
365

My = £, {

TAG U — KpaTilOCTE rpy30060pP0Ta AaHHOrO pacnpeneaBTeabHOr0 XOA0ARNbHAKA,



8 — KosdxpHumeNT RepaBHOMePHOCTH NMOCTYIMIEHHA rPysa B KaMepul;

% — 04K MPOAYKTOB, NOCTYnAlOUX HENOCPEACTBEHHO B KaMephl XpaHeHHs Ge3 MpejpapiTefb-
Roil xonoaHAbHOR 06paGoOTKH;

E — emkocTh Kimep xpanemm T

PBcuer Befiercs oraebHO alis rpyaoa NOCTYNAIOWHX B KaMepbl XpaHeHHA OXJax-
HeHHLIX NPOAYKTOB, M A/l rPY30B, NOCTYMAIOWHX B KaMepbl XpaHeHis MOPOMHEHLIX
rpysos.

Iasi npeiBapHTeNbHBIX PacyeTOB MOMHO HPHMATL:

Kpatvocin rpyasocoGopora pacnpenedin- 5—6

T TEJABHOTO XOJIOAHALHIKE U :

. KoadxpHleHT HepaBHOMepHOCTH noOCTYN-
JNeHUs NPOAYKTOB B KaMmepu XPaHEuHs
rpy3os b ;

OXNAKAEHLX
MOPOIKEHBIX
Jlons #poayKTOB, NOCTYHAKUHX HElloc-
PeACTBEIlII0 B KaMephl Xpaneuus TPy3os, ¢
OX/12KAeIHbIX 1,0
MOPUMCHBLIX 0,65—0,85

=1
-

EMKocTb KaMep XpaHeHiisa oXJanieHHbiX £ ¥ MoporKeHnix E, rpy3op npimMa-
0T 110 NPOeKTY.

[Mocne pacyeroB noJy4uaeM:

CYTOYHOE MNOCTYI/IeHWE [POAYKTOB B KaMepbl XpaHeHMs OXJIadISHHBIX T'PYy30B

M, = 0,025E;
CyTOYHO I[OCTYIiJIEHHE NPOAYKTOB B KaMephi XpaHeHMs MODOMKEHLIX TIpy30B
My = (0,027 = 0,035) E,,.

CpaBHWB CyTOMHOe NOCTYIJICHWe [PY30B Ha paLllpeJleJ[HTeJ!bem XONOJHABIHK
(oxnaxnennsie rpysst 2,5%, mopoxenbie — 2,7—3,5%) ¢ CyTOUNBIM HOCTYRJielHem
1POAYKTOB B Kamephl XpaHeuus (B % OT emkocTH Kanep), 1erKo YCTaHOBHTb, YTO AnA
OXNZXICHIBX [PYI0B OHO COCTABSET HECKOMLKO Gonee 40%, 2 JUIA MOPOMeHBIX —
45—60% :

CJIe,!LOBaTeJ!bHO, ualpyaxy ua KOMIPeccophi, Bbl383llﬂyl0 TenJonpHTOKaMu npH
xofdoaunbuoll 06paboTKe Tpy3oB, HA pacnpefe/]NTe]bHbIX XOJOAHIBHHKAX MOMNHO
NpHHUMATL (B % OT MaKcHMa/bHOM):

MopoansibHble Kamep bl 100
KaMepul XpaHeHHS OXAakAeHNBIX Tpy3on
Kamephl xpaileliH MOPOXKeHuX Fpy3aos 50—G0

Ha xonoanabuukaX Msico- o puilGOKOMOHHATOB HAarpysKy ila KOMIIPeCCOph, Bhi-
3BAHHYIO Ten.mnpmoxamu OT rpy3oB npﬂ XOJOAUBHOM oﬁpaﬁo’rxe, TIPHHHMAIOT PaB-
noit 1009% ,

Ha XDﬂDﬂHﬂbHHKax Aas qnpymoa cne,nyeT y4ecTh, YTO Halpy3Ka B nepHopn cbopa
(pYKTOB, CBA3AHKAN C HX OXJaMIeHHeM, 3HAUHTeNbHO Goblue, YeM NPH AJHTeNbHOM
xpadenud. [TpakTuvecky npH pIUTENbHOM xpanelmn Ha XOJOAHJBHMKAX AAs (ppyK-
T08 Q,=0.

TensonpuToK OT BO3ZyXa NpH Beunmnuun @Q; ¥ TewIONpPHTOK OT (PYKTOB MpH

¢AbIXaHun» @y, XapaktepHue s $pYKTOXpaHHIMLL ¥ CHEeuHaaH3uPOBAHHEIX KaMep -

0 / .




pacnpenenHTeNbHbEX XOJOAMABHHKOB, OpPH Onpele/eHHH HArpyskd Ha KOMnpe
YURTHIBAIOT NOJIHOCTbIO. )

Harpysky Ha KoMnpeccopsl OT 3KCNJAYaTalHOHHLIX TENJIONPKTOKOB YU IIThIBA!
pasmepe 50—75% OT MaKCHMa/bHBIX 3HAYEHHA.

Paccuntanible TakiiM 00pa3oM HarpysKi Ha KOMIPECCOpH 3aHOCAT B Tabuin
CYMMHPYIOT 1O TemnepaTtypam Kunepna,

Tpw oupefesienHH XONOAOTIPOH3BOANTENLHOCTH KOMNPECCopa AO/IKHB! GLITh
tibl BpeMs paGoThl 00OPYAOBaliHA 1 LOTEpPI B anpapatax u TpyGonpoboiax X001
HO# YCTAHOBKH, Bbi3BaliNble pasiiocTLio TEMIIEPATYP MeXKAY OKPYKAIOUIHM BO3LY X
xJafiarenToM (1Al paccosiom).

Xonoaanpon3soiiTesiblocTh KOMIIpeccopoB (12 KaxAYI0 TeMNepatypy KHi:
OTHeNLHO) onpeaensioT no dopmyqe

" E Qum i
¢ b
rae R — kodphiuMenT, yunrTmD20WHA notepr B TPyGonposojax H annapaTtax XoN0AHAbROL

HOBICH,

EQH"_-cymmapnan HATPY3Ka HAa KOMNPECCOpPH a5 NaHHOA TeMnepatyphl KHIEHMA, MPHHURAT
cnoanoil TaGakie TelonPHTOKOD; sk
b — wosqupuiunent paGoueroc ppement.

" KosgupunieuTsl, yuitoiBaioniie notepit B TpyGonposojax 4 annapartax, npu

10T 1IPY 11eNOCPEACTBEHIIOM OXJiaXAeHHl B 3aBIICHMOCTH OT TemnepaTyphl KHAeH s
JAareHTa: ’

ty, °C —40 =30 —10
k 1,1 1,07 1,05

Ipu paccoapuom oxnaxaenun k= 1,12.

Koadxpuunent paGouero spemesin ia KpynHbX XoJonunsHukax b= 0,9 (p-
Hoe Bpems paGoTe! 22 4 B CYTKH).

Harpy3ky Ha KoMnpeccopb H8 TPeANPHATHAX TOProsJiH H OGUIECTBEHHOrQ
HHH IIlellHMﬂiDT Mo BCceM BIAAM TENJNONPHTOKOB NOJHOCTBIO.

Koapdmuiient pabouera Bpemeit MajbiX X0JOAH/bHEIX YCTAHOBOK He JOJUKel
Gosipute 0,7.

Jns OpHEHTHPOBOUHBIX PACHETOB NOTPeGHOMN XO0JIOAONPOH3BOAHTEABHOCTH
NPeccopoB Ha NPeANPHATHAX TOProBJil W OOWECTBEHHOrO NITAHHA IPH Temnepas
BO3lyXa B Kamepax oT 4 1o —2°C MoryT ObiTh NpHHATH TAKHE YIGJNLHLE KOPME!
Xxona XonoAa: Ans Kamep, pacnosiokenHbix B nojpasaax, 90—100 Br/m* (1t
2000 kkan/(M%.-cyT)), Asim Kamep, pacnosoMenHHX B HaA3eMHWX 3ITaMax, '
120 Br/m? [2300—2500 kkaa/(M*-cyt) .

HPIIMEPBI PACYETOB

l. Onpeneanth TENAONPHTOKH B KaMepy XpaMellsl MOPOMenHX rPy30B pacnpeleanTe.
Xonopuavnika, BuGpana yraosas Kamepa pacnpenensreabuoro XOAOAHAbHIKA EMKOCTLIC &
Ofa CTeHa KOTOPoll BWXOAKT Ha aBTOMOGRAbHYW Naarpopmy (cM. puc. 2.4).

MNnowanb Kamepn 302 m? (24,4 X 12,4 u), BucOTa A0 Ganok nokpurna 6 M, Bucors
YueTom H3oAAUMH okono 7,7 M. Jlnvna napyxuux cres 24,88 m u 12,88 M. Ycnobnas e
KXamepu £ = 470 1.

eMrepaTypa bodayxa B Kamepe fp, = —20 C, UlupRynsuns BosLyxa ecrecTBesH:
AAKACHHE NPKH HOMOWH MOTONOUMEX H mpuctennwx Gataped. o



XononnabHHK pacrionoXen B cpeluedt one. Jlnf paciera npHunmaem Nauubie ho Kypckoit
cﬁn;(ggnc: cpeltierofoBas temieparypa 5,4° C, pacuetitas HapyXKHaf TeMneparypa JAeTiero nepHo-
Ba :

B cBAan c TeM, 4TO B laHNOM NpHMepe pacyer H3OAALHH He [TPOH3BOMNACR, KodpPHUuHenTH
Tenaomepelavn orpaxaeumi ’g{,’""“"“” no Taba. 2.9 AnA HAPYXubIX OrpaXAeniil H b cooTBETCT-
BHH ¢ RaanwimMy (oM, c. 52—B3) Ann suyTpemnux cren u neperoponok (Br/m?-

Hapvxknue crenn 0,23
TTokpuiTHa 0,22
BuyTtpennue crvenn 0,28
[leperopouku 0,58
[lon ¢ oGorpesom - 0.21

TennonpHTOKH Yepe3 orpaxaatouiHe KOHCTPYKUMA KaMepH XOJOLHAbHHKA paccyuThiRaeM mo
dopmyaam (3.1}, (3.2), (3.9,

Han pactera TenaOnNpHTOKOB OT COAHENHOR PaRHAIHH NEped CTeHbl NPHHAMAEEM OpHENTaUuHIo
XOJOIUNbHHKa aBTOMOOHAbIOR naatdopmoit na cesep. Toraa 6yjaet yyTeH TEMNONPHTOK oT COJ-
sediofl pafinallith, Yepe3 NOKPHTHE H CTeny, OPHeHTHPOBaHYIO a BoctoK. [IpHilHMaem, 4T0 KpoB-
an temuas (At, = 17,77 C), a crena owrykarypena cpernoil wrykarypkoii (Afg = 6,0°C).

Peayabratel pacyera cBOLZHM B TaGa. ;

TaGanua 3.5

QOrpakaeune k., BT/(w1-K) F. wur At, °C Q,. Br
Crena MapylXHas cepepiian 0,23 192 50 2210
. CreHa napyHaf BoCTo9nas 0,23 100 50/6* J 1150/140*
Ileperopogka ¢ Kamepod (=20°C) 0,58 188 0 0
BuyTpenHAR CTeHa B KOpHAOD 0,28 96 35 940
[oKpuithe . 0,22 302 50/17,7* [3320/1180*
Tlon 0,21 302 21 1330
Hroro no KaMepe 10270

>
* B anaMenatese npiHBefensl COOTBETCTBEHHO PA3HOCTL TeMiepaTyp H TENJACMPATOK OT  COJ-

Heyirofl pajmauuH.

TenJcnpHTOKH 0T Fpy3a paccuHThiBaem no gopmyne (3.6). -

Cyrtounoe noc-rxnnenne rpy3a B KaMepy XPaweHHA B COOTBETCTBHH C JanhuMu raask 3 (oM,
c. 62) cocraBaser 6% or eMkoctn kamepw: M = 0,06-470 = 28,2 1.

TeMmneparypa nocryinaomero nponyxra —8° C, suxonawero —20° C. ¥Yaeavuble suranblun
NpOAyKTa, COOTBETCTBYIOULHE STHM TeMmepaTypaM, NMpPHHEMaeM L0 MRCY TOBRMbLEMY: i) =
= 39,4 xlw/kr, {y= 0 (cMm. Taba. 3.2). .

{TponomKHTENLHOCTL X0N0AHAbUON 0OpaboTkn T = 24 y,

Tennonpurtok ot Npoaykta Npu xonoanavhofi obpabGoTke

28,2 .39,4 . 1000 - 1000

Q=330 = 12860 Br.

IMpn pacyere ofpaTure BiHMaHHE HA Pa3MePHOCTH BXOAAWNX B opMYny BennyRm.
TennonpHTOK OT BEHTHASUHOHHOTO BO3Ayxa @y = 0, Tak Kak kamepu XxpaHeHHA MOpoXKenbx

rpy30B He BEHTHJIHPYIOTCH.
SkennyarausoHHbHe TeNAONPHTOKH paccdHTHBaem no opMyaam (3.9)—(3.13).
YpoGiiee Bcero pacveTw csectH B Tabauuy, ¢opMa KOTOpoR Aana MHXKe.

Tlomewenne ~ g = AF 9y = 350n ¢y = 1000N qq = BF Q,. Bx
Kamepa Ne 360 * 1400 T 2420 4180

72
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[Tpn pachere NpuuATH: KOAMYECTBO Tenna, suAensieMoro ocsewmennem, A = 1,2 Br/m?,
no gloﬁeili,'paﬁm aloMHX B Kamepe, n, = 4, yiensauldl TPpHTOK Tenna OT oTKPHBaHAS ABeped
= /M3,

Kamepa oXnam1aeTca noTONOYELIMH H NPACTEH HLIMH GaTaDEAMH, SMEKTPOABKIaTeAl B K&
ne ycTasoBAeiH, cAefoBareanuo, ¢; = 0.

[Monyyennsie B peaynbrate pacueron NpHTOKI TeN12 32HOCHM B cDOArY !0 TaGadly Kak Ha
KY #a ofopydoBaiie Aaninoil KaMeph.

Harpyska 1a komnpecCop cectabuT: OT TenJIONpHTOKOB 4eped orpamwieiHa — 100%
Tennonpg}ggx/xoa OT MPORYKTa npH TepmooOpaborke — 60%; OT 3KcnAyaTaunonHux Tenaon|
Kog — 0.

2. OnpeleauTh TeN1oNpHTOKH OT MPOBYyKTa B Kamepe Xxpanends ¢ppyKtoB. Emxoers xa
caenyer ytounnth rpahuuecks. llns pacuera nppunMaeM eMkocth Kamepn 240 T 6pyTTo,
¢ppyxTon 20041, aepenanuoill Tapu 40 1.

Temiteparypa nocrynaoumiix NPOLYKTOB Ha XOJNCAHAbHHKAX AR XpaHenns GpyxTos ag:
o1 Bpemenn cG6opa naonop ¥ Aroll. JIaa AGNOK 9HMINX COPTOB, BaKAaABDAEMbWX HA AJHTE:
Xpanenue, TeMneparypa nocTynawiuerc NPolyKra Moxer GHTh npuwara 20—25° C.

CyTounoe nocTynaeune npolykra B kamepy cocrasasier 10% or emxocrn xamepu (oM. c.

Temnepatypa poanyxa b Kamepe 0° C.

Ho rempepatype noctynaoutero npodyxra 20° C onpeXeaseM Havaabpyl  yreabuy:
Taavnuio {,, = 340,5 xJix/Kr, suranbnnio B KOHLE NpoLecca XOA0AiNEHONT 06PAGOTKH MPHuM-
iy = 271,71 xllw/xr no temnepatype 0°C (cm. Tabn. 3.2).

20 (346,5 — 271 ,7) 1000 - 1000

— 17300 Br.
24 - 3600 Br

1=

Ilpony kt mocTynaer 8 nepessinci Tape, nMoITOMY caeayer y;mrrb TENnAo, DllocHMoOe To
no $opmyae (3.7).
Tennoemkocts Tapu 2500 Dox/kr- K.
4 . 2500 (20 — 0} 1600
24 . 3000

Qor = = 2300 Br.

Beero Tenaonputokn o1 npoAdyxTa n TapH cocrananior 19 600 Br. 3

CpyxTh BHILAAIOT TENAO MPH JLIXauHH, B Aannom cayvae HeoGXOAHMO ydecTb TENNO, T
AsieMoe (ppYKTAMH, KaK BHORb MOCTYMHBLWIHMK, TaK H Y)XXe XpanAlHMHCA Ha XONOABABHN L

Noctynnenne gppyrros cocranasner 10% ot emrocru. Tenno, suienfeMoe nNpu Temmep:
nocryunenus, cocrasaner 73 Br/t. Tenno, Buaennemoe npr TeMmneparype xpanenms, cocrar
Il Br/t (cm. Taba. 3.4).

Beero npd Amxanus GylleT BHIEAEHO TenAa

. Qy=200(0,1-7340,9- 11) = 3500 Br.
B pemume AAHTEALHOrD XPAHERHS TENNOAPHTOK NpPH AWX3aHHH COCTABHT
¢ Qs =200 - 11 = 2200 Br.

3. OnpeneanTh TeNaoONpHToK NpH BENTHAAUHK KaMeph Xpauendst $PyKToB, CTpPOHTEN:
paaMepu Koropoii: Anuna 18,4 M, wupuna 12,4 M, ducota (c yyetom Gankr NORpHTHA) 7.
onognabnkK pacnodoxen B Kpumckoit oGaacri. PacyeTnas teMneparypa Rapympuoro
ayxa 33° C, ornocteabnas phamuoctb 56% (laniue npanath ne r. Aate). Temneparypa so
xa b _kamepe 0°C, ornocutensnan aaxnoctb 90%.
Mo d—i-nHarpamme 4N BvraXLOTO BO3AYXa onpelenneM yAeNbHEe SHTaNbUHH Hapy X'
BO3jyXa H BO3AYXa B KaMmepe:

i =78 klx/kr, i3=28,0 xlw/xr
MaotHocTb Bo3kyXxa NP Napamerpax Bo3dyxa B Kamepe py = 1,29 w’/Xr (onpeAenser
nHarpaume d—i HaH no taGAHIaM NS BaaMuoro Bo3AyXa).

paTuocTb BO3AyXoobmena @ = 3.
O6beM BEHTHAHPYEMOIO NOMEWEHAR

V=18,4.12.4.7,2= 1643 ut.



Tlo ¢opmyne (3.8a) pacxod BEHTHARINHOHHOTO BO3LYXa

1643 -3 -1,20
M:—_-"'———"'—'—EU,OT LTV
: 24 - 3600 Hh Wis

"TennonpHToK OT BO3AYXA NPK BeNTHARLHN ORpefeaseM Mo tdopmyae {3.8):
Qy = 0,0735 (78 — 8,5) 1000 == 5110 Br.

4. OnpejennTh 1€eN0NPHTOKA YePe3 HEH30AHPOBANNbIE NOAL D KaMepy Xpalients oxaampien-
HHX HPOAYKTOD.

Kamepa yrmosan. Pasmepbl: anuna 24 m, wHpuua 12 m.

[Mnowans nona nepuoii AYXMETpoBOl 30HH, NPUMHEK3IOWE K yray HapymiLX cTem, y'H-
THDaeM AdarIbl, T. €. N0 Halpasjeniio obenx Hapy#HblX CTess, COCTaBAAKUIHX yrod.

IMaowasnb - 3onn 24:2 4 12-2 = 72 m?, prowanb 2-i 3on 22:2 = 44 M, naowans
3-it 3o 44 M3, ocTanbnas maowaae 22-6 = 132 M2,
i Nc%or)mue koaddinunen T Tenaonepefaun coorsercroento; 0,47; 0,23; 0,12 v 0,07 Br/(M?: K)
cM. C. !

Temneparypuhie yc/lOBHA TaKue Ke, KaK B mpesmaymefi 3apaue.

Mo ¢opmyne (3.3) nmeem

Qu= (0,47 - 720,23« 44 4 0,12 + 14 40,07 - 132) (35— 0) == 1930 Dr,

’
.r

. TIUADBA 4 .
BBIGOP CIIOCOBA OXJANMUIEIHA U CXEMDI XOJOOUNLIIOA ¥CTAIIOBKH

Cuocolnl oxaaKKesnn

Jast oxNaxAeHHsl KaMep XOJGAHAbHHKOB [PUMEHAIOT:

GaTapefiHoe (M/IH THXOE) OXJIaXKACHHe, NPH KOTOPOM B KaMepe DBO3HHKACT eciecT-
BeHHAs UMPKYJAUHA Bo3nyXa;

° oxJaMleHHe BO3AYXOOXJIaAHTesisiMIl (BO3AYLUHOE oXJiamaeiiie), 1pH KOTOpOM B
" KaMepe C0o3aeTcA IPUHYAHTeJILIIAA WHPKYJSIHA BO3AYXA N0A BO3ACHCTBIIEM BeHTHJif~
TOPOB BO3AYX00XNafH1eeH; : -

CMELLAHHOE OXNaXKACHHE, NP1 KOTOPOM B KaMepe ycTaliaB/aAKBaloT Kak Gatapen, Tak
Il BO3YX0OXJIZNHTENH, 3

Ilna wkamep xpanenusn moposennx rpysos B CCCP' yawe Beero rpumensior Gara-
pefinoe oxnmkieHne. kcnosibayioT NOTONOYHbIE B NPHCTeHlibie GaTaped U3 ruajkHX
HJIH opeGpenHpix TpyO, a B llocieliee BpeMsa — nauedbible 6aTapei. [1pu GaTaperiiom
OXJIaXAEHHH OTCYTCTRYIOT paboTaiolliie MEXaHH3Mbl, KOTODHE FBJRIOTCA AONOJII-
TeJbLIbLIMI MCTOYHKKAMH Teruia. [loTepu OT. yCYIUKH IPOAYKTA TPH THXOM OXA2XACHIIK
3LHAYMTENLIO MEIbIUE, YeM NpPH OXJDKACHHIE BO3RYX00XAANUTE/ISMH.

OcroBIILIMH HeJoCTaTKaMH GaTtapefiHoro oxJamaenHa AB/asIoTCA HEPaBHOMEPHOCTh
pacnpenenenys Tem{lepaTyp no obbemy Kamep u TPYAHOCTb OTTAUBAKILL CJIOA Hiresn,
ocofenno ¢ opeGpeniinix Gatapeil. [osTomy Gosiee uesecooGpasio HCIOABIOBATE B Ka-
Mepax XpaHeHHsl MOPOMXellblX FPY30B raaikoTpyGHble 1I0TOJI0UREE GaTapeil, X0Td 3To
CBS3aH0 €O 3HAYHTENBHBIM PACcXOAOM JeHUHTHLIX TPyD H HEKOTOPHIM YBeJiHYelHeM
cToumocTH copyloBaHiia. B Kamepax A/HTeNbHOrO XpateHHs MOPGKeHbiX FpysoB
HE peKOMelAYeTCst NpHMeHATh NpUCTeHHble opefpeHubie GaTaped, Tak Kak H3-3a ie-
NOCTATKa MecTa (MaJiblX OTCTYNOB OT CTeH) oTTaWBaHKe CJI0A HHeA 3aTpyAHeHO.
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Tem ne Menee H3 3KOHOMHYECKHX coobpakeHnft NPHXOANTCA NPHMEHATHL opel)
Hbie TpYOh!, UTOGbl YMEHBUIHTH PACX0A NeJIbHOTAHYTHIX TpYO. B nacrosuiee Bpems
cteyer I'OCT 1na ceKuHil cranbiibie opeGpeHuble OXJ/1axAa10MIX GaTaped.

Oxnaaxpaionthe GaTaped H3 opeGpeRHBIX TPYG He MOryT o0ecneyHTh paBHOME]
paciipefesiente TeMnepatyp no becemy 00LeMy OXJaXAaeMOr0 NOMEIEHHA, TAK KakK
3Toro TpebyeTcs, 4ToObi MOTO/IOUHBIE OaTapen NOkpuiBasid OOJLUIYIO YaCTh NOTO.
a NpH Hcnosib3oBanbu 6aTapeii 13 opebpennbiX TPYG 370 AOCTHraercs He BCerjia.

Oninim 13 €nocoGoB AOCTIKER IS paBHOMCPHOTO pacnpeae/ieHits TEMNepaTyp B
Mepax, a TaKxe yMelblUeH Us NOTephb OT YCYLUKH NPOAYKTa MOMKHO CUHTATh NPHMEHC
NaHe/1bHOr® 0XJ1aXKAeHHA KaMep XpaHeHHA MOPOMeHbIX TPY30B, {ipii KOTOPO Hap
{ible OrpaKielins Kamepbl 3KPailIpyioTCa IPHCTENHLIMIE ¢ NOTOJONbIMIE GaTapes
npeactasasionMi coboil TpyOuaTyio KOHCTPYKIIO ¢ NPHBapeHHbM K iiefi juc)

[Morosiouiibie naiebibie Gatapes 06pas3yioT OABECHON MOTOIOK, OTCTOALLI
MJILT TIOKPBITIS B XQJOAIMIbHIIKaX ¢ GOJbwos BeICOTOi Ko 15 M, uTo dosxio obe
YiTh yjoGctso oleayiubarns. [piicTenHse nanenbusie 6aTapel MOHTHPYIOT ¢
cTynoMm oT wapysHuix cred 150—200 mm. BosaywHete npoayxit mexay Gatape
H OrpaxAalouLiiMH KOLCTPYKILHAMIL OTAC/IAIOTCA OT FPY30BOrO HOMEILEHHA KaMep .
TOBbIM MATEpHaJJoM HAH TKalbio,

.nZIHEJIbII()e OXJIad(AeHlI€ N0 3aMbLICTY aBTDpUB KOHC’I‘pyKHHH aonxpo obecney
BHEKaMepHOe NorJjowmeiilie HapYHLIX TetioNpHTOKOB, 3HAaUKTe/bHOe Y BeslueH He
TEHCHBHOCTH Tensloo0Meila GaTapeill 15 AocTiKeliHe 6oJiee ITH3KIX TeMmiiepaTyp B3/
B Kamepax npil NPoYIIX paBiibiX YCHOBIisiX, PaBHOMEPHOE pacripefeneiie Temnepa
no BceMy o6bemy Kamep KaK B 0AHO3TaXHbIX, TAK H B MKOTO3TaKHLIX XOJOAHMBHIT
HE3aBHCHMO OT Pa3MeLleHHs KaMep NO 3TaxaM, a TakKe NOBbIeHNe OTHOCHTe L
BJAXXHOCTH BO3AYXa Kamep 0e3 AonosiliTelbHHIX MePONPHATHA No HCKyccTsenm
YBJI2XKHEHHIO B BO3MOXKIIOCTE f1POACGKHTENbHOH PaboThl 6aTapeii 663 OUHCTKH OT i1

Ha ociiopanuit HPakTHKH SKENAYaTaLHK NAHEJbHELX CHCTEM OXJIAaMmACHHs He.
etlle Ce/iaTh OKOHYATE/ILHBIE BLIBOL O LE/IECO00PA3HOCTH ee HCNoJ/ib30Ban ks, Cnen
HMeTb B BHAY, 410 OuncTKa nauenbiuX Oatapeit ot nuea saTpyauena. Meranac
KOCThb HaiesbiibiX Gatapeil noKa GoJibiie, yem 6aTapeii 3 opebpernunix Tpy6. Ot
CTBYeT CTpOra 06OCHOBaHHAA METOAHKA pacueTa YCTAHOBLIBLUGHCA TeMUIepaTYpsl Ki
IIHA XJaaarenTa. ;

[Mpy BO3AYWSIOM OXJIAXKAEHHI 3HAYHTEIBHO YBeJHUUBAIOTCA CKOPOCTb ABHMKC!
BO3JlyXa OTHOCHTEJIbHO TPYOHOR CilCTeMbl alilapaTa H COOTBETCTBEHHO KoL
TeryIooTAAUN €O CT@pOlibl BO3NYXa, a B KOHEYHOM cueTe — Kodpiritnent Teions
layH annaparta.

IMpumenetiie KOMNAaKTHHX annapaToB HHTEHCHBHOrO AEHCTBHA — BO3AYX00M
AuTeseil — MOXHO CUNTATh HanOoJee NEepCNneKTHBHBIM AJIS Kamep XpaueRua
OXJaXAeiHEX, TAK 1 MOPOMKEHLIX rpy30B. [l/f KaMep XpaHeina MOPOKEHLIX Fp)
Biicapeliiie BO3AYIIIOrO OXAaMaeHiA GyneT, O4eBHAND, CBA3ALO C NOHHKEHHEM T
neparypul xpaiteuns 10 —28- —30°C. [1pu xpailenin NPoAyKToB B MeJKofi pac
COBKe, YNAKOBAHHLIX B NapOHENpoLillaeMble MATEPHAJIL, BO3MOKHO NPHMEREHE |
IYWHOrO OXJAaMAeHis B KaMepax XpaHemhs JoOuX rpysos.

[pn posayuinom oxJasAeHil kamepy oGOpYAYIOT HECKO/bKHMH BO3LYX00XJa
TeJNIAMH, YTO NO03BOJIAET PeryiHpoBaTk OJCIALL NOBePXHOCTH TensooOMena
KpaTHOCTb UMPKYJALHH BO3MYXa B COOTBETCTBHH C TENJOOPHTOKAMH B Kamepy.

B nacTosuiee Bpemst BLNYCKAIOT A0BOALHO GOJIbLIYIO HOMEHKAATYPY BO31Y X0OXN
AnTeneil MOABECHOrQ THIIA, HO3BOAANILNX HONYYATh PA3NHYHKIE CKOPOCTH BOIAYX
Kamepax.

.



YBe/HUEHHE CKOPOCTH BO3jlyXa B Kamepe nosBOJINET YCKOPHTb Npouecc oTBOAa
Tenda OT NpoAyKTa, YTO BAXkKNO NPH OXJAMAEHHH H 33MODPAKIBAHHH, fpH4yeM CoBpe-
MelHasn TeXHHKAa 1103B0JIseT NOJAYYaTh OlTHMaJbHEIE CKOPOCTH B03ayXa (C Yuerom
CKOpOCTI! H NPOAOJIKHTESLHOCTH 00paGOTKH NPOAYKTa, @ TaKiKe 0Tepb OT YCYLUKH).

Crenyer uMeTb B BHAY, YTO NPH YBEJIHUEHHH CKOPOCTH ABIKEIHS BO3AYXa B Ka-
Mepe H3MEeHsieTCl He TOJbLKO erc TemllepaTypa, 110 I BJAXKHOCTh, YTO 3HAUH1EJLHO
yC/IOXKHsieT NpoBeeHHe IIPOLecca OXIa)RIHA 1t OKa3biBaeT BJAMsLIHE, Hiloraa perua-
ouee, Ha BbiGOp TeX HWAH WRbIX PHOOPOB OXJAMKUEHHA.

[Tpu po3fyIIHOM OX/IAKACHHK CYLIECTBeHHOE 3HAYEHHE UMEeT Npapi/ibHbIH BpiGOp
CHCTEMbl BO3yXOpaclpene/eHus, KOTOpPEI 3aBHCHT OT Has3Hayenls M pasMepoB Ka-
MEpbl, BHAZ rpy3a, KOHCTPYKIHH HOTOJIKA H Apyrix dakropos.

Cumetuanizoe oxsiaxIeHHe, IPH KOTOpOM NPIIMENsioT Kak Gatapeu, Tak 0 Bo3ayXo-
OXJIajnTeil, NOBOJIBIIO LWHPOKO [IPHMEHANOCH palee B KamepaX XpaHeHus oXJamAagil-
HbiX TPY30B W Ha CNERHAJIH3NPOBAIILIX XON0AMALIIIKAX VIR XPAICHHA i, ()P YKTOB
H HEKOTOPbIX APYTHX NpPoAYKTOB. B Hac1osuiee ppeMs 1ip1iMeileH ie CMetaHHoro 0Xax-
flenus orpanxuedtoe. BaTapeamu B Bo3ayXooXnaauTes 1M o0OpYAYIOT Kamepsl ¢ yitli-
BepcasibHbiM TemlepaTypubiM peknmoM, [Ipn HUSKNX TemiiepaTypax B Kamepe HC-
NOJIL3YIOT NMOTOJIOYHLIE H IPHCTeHIbE (MJH TOJILKC noToJouiible) Gatapen, npi siyJe-
BhiX TemiepaTypax (B cJyyae XDaHeHHsI OXJaMACHHBIX rpy20B) — TOJbKO BO3LYXO-
OXJIaAUTENH, XOTA HE HCKJIOY3EeTCs BO3MOMHOCTb HCHOJIL3IOBALNA H NpHCTEHHbIX Ca-
Tapeil. EcTecTBenHo, uTo Gatapeu, paGoTaiolLHe {13 pasJiiinusie TEMIepaTy pbi, MOAKAO-
4aloT K COOTBETCTBYIOULHM HCHIAPHTEsIbHbIM CHCTEMaM.

Ha npeanpusitusX TOProBaH W obLieCTBEHHOrO NHTAHIA HPHMEINAIOT KaK THXOE,
TaK I BO3Ayl{oe oxJaxaenne. Fa aTHX npeanpHATHAX MpeHMyleCTBa ¥ HEAOCTATKH
000HX METOAOB CKa3biBAalOTCS 3HAUHTE/BHO MeHblue, TaK KaK Ipy3 Xpanurca orpa-
HHYEHHOE BpeMs B KamepaX HeGOJIbILUX pasMepoB, HePaBHOMEPHOCThL pPaciipelesienus
TEMIepaTyp B KOTOPLIX HEe TaK 3aMeTHa.

B KypcoBeiX ¥ AHNJOMHLIX NTPOCKTaX npH Bel6ope cnocoGa H npnGopoB oxaamxae-
HHA MOMHO npeaycMaTpHBaTh:

B KaMepax OXJiaAeHHs H 3aMOpaKHBaHHSA [POAYKTOR — BO3/YLIROE OX/AXKACHHE
C HClo/b30BaHHEM BO3JyXOoXJanHTesed, o0ecne4HpaiollHX WHTEHCHBHYIO WHPKYNA-
M0 BO3AYXaE; ’ .

B KaMepaX XpaHeHHA MOPOMeHbIX [py30B Ge3 ynakoBKH — Gatapefinoe (THXoe)
oxJamaenve ¢ HCNOJb30BaHHEM NoToNouHEIX OaTapefi #3 opelGpeuinimiX TPyO s na-
HeJbHEX NOTOJIOUHEIX M DPHCTEHHLIX Garapeil;

B KaMepax XpaHeHHs MOPOMENbIX IPY30B, 3alHILEHHBIX OT YCYIIKI,— BO3AYLIHOe
0XJNaxAeHHe C NOMOLLbio BO3AyXooxJaaauTe/ledi, o6ecedHBaIOWHX YMEPEHHYIO ILHPKY-
JALKI0 BO3AYXa; L .

B Kamepax XpaHeHHs OXJaJeHHHX I'PY30B BCEX BHAOB — BO3LYWHOE OXAaxje-
HHE C HCHONb30BAHHEM BO3RYX0OXJajHTeseid, 00ecneuHBaloWHX YMEpeHIIyo UHPKY-
AALHIO BO3AYXA;

B Kamepax C YHHBEPCAJbHbIM TeMNEPATYPHLIM DEXEMOM — THXO® OXJIdMAEHHE C
HCNIONB30BAHKEM [OTOJIOYHERX GaTapell AN HH3KOTEMLE)ATYpHOTO pexuMa H BO3-
Aywaoe (MM CMELIARHOE) 0XNaKAEH HE C HCNIOIB30Bau HeM Bospyxooxnaantened, oGec-
MeYHBalolIKX YMEPeRHYio LHPKYAAUHIO BO3AYXa, AMIA pexnMa XpaueuHs oXnamaeit-
HBIX MPOAYKTOB; % .

B Kamepax OpeAnpHATHA TOproBAM M OGUIECTBEHHOrC NHTaKuA — GaTapeinoe
(THX0€) HAK BO3AYLIHOE OXNAX(IERHe C HCNOJL30BAlIHEM COOTBRTCTBEIHG GaTapell WiH
BO3YX0OXJ/IaAHTe/efl B 3aBHCHMOCTH OT KOMIJIEKTHOMW NOcTaBkH oG0pyAoBaHMS.
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Pasmeutenite amepuoro o0opyAoBaHIA N CHCTEM BO3AYXOpACLpENCACHR "

[lpaBn/ibiio pasmecTHTb KaMmepiibie NpnGopbl OXAaNASHHA OUEHb BAXKIIO L
HHA § TOALEPKAHHA 331aHHOO TEMNEPaTYpPHO-BJIAKHOCTHOTO peMHMa B K

Hi3 TenJolip iTOKOB uepes orpamaeriis OAN0TaXKIbIX XONOAHAbHKKOB Haubo
ABJIACTCA TEIVIONPHTOK uepe3d rokpeiTite. [1o3ToMy BO3HHK3eT HEOOXOAHMOCTD !
MOMKHOCTII T10JIiee 3KPaHHPORATE NOBEPXHOCTb NOTANKA Kamephl. B To xe mper
AyeT 1ipoAYMaTb Boupoc 00 OTTaHBaHili ltHes C NoBepXHOCTH GaTapedi (B nepp)
peab ¢ notosounkiX). CpaBuiiTeNkHO HPOCTO 3TOT BONPOC PELIAETCA NPH pasM
noToAoyHuX Gatapeil Hal IPY30BRIM NPue3oM, HO PeleHHE ero 3aTpYIHsercs
Garapeit pacuosoxenpt af wraGeasmi. TlpiMeneinue NaHeAbHBIX NOTONOUIIL
ped, 3KpallipyYiolHX BCIO NOBEPXHOCTb II0TOJIKA, MOMXET YNPOCTUTL 3ajavy
ciieroBoil wyOul, 10, KaKk yxe GblI0 CKA32H0 paHee, B 3TOM C/Jyuae BO3HHKAIOT
Tpyatioctd (cM. €. 79)

[pucreunvie Gatapen (ecan oHii HeoOXOAHMbI 418 OTBOAA TeILIONPHTOKO!
Mepy) peKoMetAyeTca pasMelllaTh Ha 11aDYKHEIX cTellaX 110 BO3MOMIIOCTH Bbitll
yeM jesiaTh IiX C/eAyeT OMNOPRAHBIME ¢ tieGoabLIHM YiicsioM TPpY6 110 BeicoTe, b
PasMCLLaioT PaBHOMEpHO 1O HOTOJIKY I CTelnaMm Kamep Ha paccroanan 120—150
‘nAocKocTil orpaxaeiinii. [IpHcTelinbe oaHopaAanbie 6aTapes BLUIONHAIOT B O/l
€ BepXHHM LIITaHIIEM i C IPOMEMYTOUHBIM OTCOCOM NapoB. [lnHua 1nadra 1o
[MoTosouiibie raAKoTpyOHbie GaTaper yC1akaB/iinaloT B OAHOITAKHKX XONOAI
H BEPXHIIX 3TaXaX MIOro3TaHbuiX. BbinosHsoT 11X B BHAE KOJVIEKTOPHLIX 0
C MOABOMOM KIIAKOCTH CHH3Y KOJJEKTOpa i OTCOCOM napos cmepxXy. Ilpn
JeibHOM  BKJIOYEHHII HECKOJIbKHX [I0ToMovHLIX OaTapedl AHamMeTp noaatouwler
KoCTHOro TpyGoiipopoaa B 30He pacilofioxenis GaTapel nNpHEKMAIOT B J1Ba pas:
e JHaMeTpoB 1iaTpyOKOB, COEAllifAlOIWKX ero ¢ Gatapesamu. [IpH pepxuem i
Gartapeil He06X011MO OGPaTHTE BHHMAHIIE HA TOPH30HTAJLHOCTD LWJIAHIGR; OTK.
OT TOPH30HTAJIL He A0/IKII0 Npesbilwath 0,3 AlaMerpa TPYOW 11a Beedl Anutie Gi

[1pi BO3AYLINIOM OXJ2MKALIHHI KaMep 1piMensioT OeCKaHa/IbHYIO, OMII0KaH
H/IH ABYXKaHaJbIiyl0 CHCTeMY BO3AYXOpacnpeaesieHHs.

BeckanazbHylo CHCTeMy BO3AyXopaclpele/jedus HCNOAB3YIOT B Kamepax
HHA OXJIaX(ACHHBIX IPY30B, 000PYAOBaHHLIX HABECHLIMII (NOTO/IOUHEIMH) BO3AY A
ANRTessIMIE, 06C/1yKIIBAIOWHMH OTAE/IbIibie 30HLT Kamephl (B clyuae pacnpesenein
AYXa lipH NOMOLLH HaliPaBJARIOWNX), Kl B 11e00/bIIHX KaMepax XpaHeHiua. Be
oxJaauTe/ib 06caymuBaeT 3oy AJAHHOI 7,5 M.

B kamepax 3aMOpaHBauHA H oXJAaMIeHIA ANA BLPaBHHBAMHA CKOpOCT:
JyXa no o0bemy Kamepsl A€AAI0T JioKHble NOTo/IKH. OHH MOTYT GHTBH BHIIOJI
MeTaJsia B BHAe KopuiTa. VlHTepecHoe peuienie maiigeno B I'npomsco: memay
HUMH pesibCaMH [0ABECHOro NYTH yCTauaB/AHBAIOT aNiOMHHHEBLIE JIMCTHL, pady
TOPLIX HECKOJIbKO GoJiblle pacCTORHUA MEeXXAY pesabcaMmi. JIMCT B H30rHYTOM «

" HHH y/lepXKHBaeTCH MeXAy penbcamil 3a cueT coGcTBeHHOM YNPYrocTh.

OnHoKanalbHYIO CHCTeMY BO3LyXOpacllpelesleHHs NPHMEHAIOT B KaMepa
TpeGyeTcs NOLLepPHKHBaTb BLICOKYIO OTHOCHTE/NbHYIO BJAMHOCTL H o0ecnedupa:
loMEpHOe paciipese/ende TeMiepaTypu no o0vemy. Harneratenbunil Kanan pa
raeTca Haj rpy3oBHIM NpPOE3J0M, a BCACKBAIOLUIEE OKHO BO3RYXOOXJAAAHTENs
BO3MOMKHOCTH OJIHIKe X HeMy 1IpH HAJHUHI B KaueCTBe eCTeCTBEHHOrO BCACHBA
KaHaJja NPOCTPAHCTBA MEXAY WTabessiMB rpysoB.

JByxKauaibilyio CHCTEMY BO3AyXOpacnpeleeHHA HCNOAL3YIOT B KaMepax
Lot NNomanH NpH OTCYTCTBHH CllenaibHbiX TpeGopaniii. Beacwpawomme rkasas



f0/1araloT Y BHYTPEHHHX, 3 HArHETAaTe/bHhe Y HapYMHLIX CTeH 0X./ajK/aeMore nome-

.eHHn. Bo BcaceiBalomux Kaxasax OKHa aenawr cOOKY, B HarderaTesbHbIX — CHH-
3y usd cOoky. B ouenb GOMBILEX KaMepax BCacWBalOWHI KaHas MOXeT GuiTh pa3Meles
MeXAy HarHeTaTeAbHbiMH. MUHUMa JibHOR paCCTOAHHE MEXAY KaHANAMH AC/KHO OHITh
4—5 M, MakcumaJbhoe 11 M.

Hurencndnrayun samopazcusauns upopykros. CROpoMOpodiILIbIE anIapaThi

Hurencudurauna xoloA#bnoil 06paboTKK NpoayKTOB NpHOGPeTaeT OYeHb BakKiioe
3iaueiite B COBPEMEHHHEIX YCJIOBHAX, 0co0eHHO B CBA3H C Da3BiiTHEM 1iPOH3BOACTEA
ObicTpo3aMoposeHHbLIX G104, FOTOBLIX K yraTpeGaenHio. BucTpoe 3aMopakuBakHile 1po-
AYKTa NpH HH3KHX TeMnepaTypax NO3BoJisfieT COXPAHKWTb BCE MHTATE/bHblE KauecTha
NPpOAYKTa H ero TosapHeil BHA, [l HEKOTOPHX MPOAYKTOB 3TO €AMHCTBEHHAR
BO3MOKIIOCTh OO€CTieyHTh AMHTenbitoe Xpanenue HX. Jis HUTencHHKaIIH 3amMopai-
Baliist [IPOJlY KTOB NPHMEHSIOT cKopomoposHibHute annapatet TKA-4 u APCA. Cko-
POMOpPO3HJIblibie aNNapaTei MOKHO YCTAHAB/JHBATH HENOCPEACTBEHIIO B TEXHOJIOTH-
YeCKHX 1eXaX MJH 8 CNEUHAJbHBIX NOMEeIleHHAX XOJ0AHJBHHKA ¢ Temnieparypoil ot
0 no 5°C.

I'paBuTannonHutii KoubellepHblii cKopoMoposuabHeiE annapat [KA-4 npeauasna-
Yel /I 3aMOPAKHBAHHS B NOTOKE XONOAIOr0 BO3AYXA LUHPOKOrO aCCOPTHMEHTA M-
eBLIX MPOAYKTOB; Msica H CyOnpoaykroB B Gnokax, pwGbi B GroKaX H LTY4IO,
TBopora B Naykax H GjoKaX. nesbmeteil, roTOBbIX KYJHHapHbiX H3Aeliii B GloKax
H OTAeJIbHBIMH NOPUHAMY, 3¢JEHOrO ropollka i Aroj B KOpoOKax H pocchilbio M T. A.
Annapar nosioCTbl0 MEXaHH3HPOBAH M aBTOMATH3IMPOBAH.

Annapar iipeacTapsiser coGoil MOPO3HABLHYIO KAMEPY HENpepbiBHOro AedACTBHs, B
BEpXHEH 4acTH KOTOPOR PAcrnoJioXeHbl rpy3oBOd OTCeK H BeHTHJAATOP, B HibkHed —
oxsaxaaiouiue 6atapen. [lo 06e ctoponbl rpy3oBoro oTceKa B YETbIPHAALATE PAAOS 1O
BePTHKaJH pasMellienbl HanpasJsiownre noakH. [lo nojikam NepeMelaoTca KapeTky,
B KOTOPLi€ BCTABJIEHE NPOTHBHH C LPOAYKTOM.

TexuHreckan xapaktepucrTura annapara I'KA-4
[1poH380,1MTe/BHOCTD NPH 3aMOPAKHBAHHR, T/CYT

PHOBlL MAH MSCA NIPH TOMwnHe Gaoka HO—7Q MM 25 -
nesibMeHell Ma AMcTax 25
3e/IeHOTO rOpollKa M Arogq B KopoGKaXx, TOMarTeB, 12
KYKyPysw B MOYaTKax H Apyrux osowiefi poccwnmbio,
cauB, aGPHKOCOB H LPYTHX (PYKTOB POCCHNBIO 15
5 TpoH3BOAMTENLHOCTS MpPH 3aMopakHBanHn GMoj, COTOBHX

KyJHHADNWX H3ACAHA, THC. nopunil B cMeny 12—15

Temnepatypa, “°C . -
KHNeHHs aMMHaKa —42
BO3AYXa B anmapare —35

MolnHOCTS ‘SIeKTPOABHTaTeNs BenTHARTOpa, KBT 22

laGapuThie pasMeph annapara (wHpusa, pamua, 3500x 8200 x3250
BHICOTA), MM . . p ; i
[TponO/KHTENbHOCTb WHKAA 3aMOpaMKBAHHA, 1 0,8—5,6

Ha Gase cyuiecTBylomux Mopo3uashnix arperatos tunos MAP u APCA paspabo-
TaH YHHBEpCa/bHLA poTopHBil MOpoaunvuwil arperat ¥YPMA ansi samopaxnsanng
pasiMuMBIX NHIEBHX NPOAYKTOB B 6J0Kax. .

i
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Arperatr ¥YPMA COCTOMT M3 POTOpa ¢ MOPO3H/IBHBIMH TPEXIVIHTOUULIMHE CEKLK
H NOBOPOTHbLIM YCTPOIICTBOM, MEXAHH3MA AJIA PAcCKPHITHA MOPO3HJbIKX CEKILiii.
rpPY304H0-Pa3rpyaouiioro ycTpofictea, YCTPOHCTBa A/Is DpeABapHieibHONl noan
COBKH npoayKra. Arperat yKOMNJIeKTOBAH HACOCHOH CTaiIlMeii, nyJLTOM ynpasae
CHAPABJAHYECKOHl H 3JEKTPHYECKOi CHCTeMaMmi W IPHOOpAMH ABTOMATHKH,

TexnH4yecKas xapaxTepHCTRKa arperata YPMA

Pacuernast Tpon3BogMTeabnOCTs MpH  TOALLIHE 15
Gaoka 60—75 mm, T/cyr
Paamepul GoKa, MM 500 800
Temnepatypa KHnenwn xaajarenta, °C —40
=  Hauaasnaa temneparypa
pube 15
MACA L B
Kodeurasa Temnepatypa ]
pulbb —23
wsca —12

[CaGapurnuie pasmepw arperata (asmna, mupu= 47754000 x 2400
na, BucoTa), MM

HMMeeTcs BOIMOKIIOCTD nanyvaTe ONOKH MeHBIIHX pasMepoB, KpaTHhX OCHOBD

Cucremm OXIAWMACHHA H CXeMbl XOJO4HIBHBIX YCTAHOBOR

Ha xosioAHAbLHAKAX LPHMESIOT ABe CHCTeMbi OXJIAXKBHUA: CHCTEMY HENOCpt
BCHIIONO OXJAMKACHNHA, 1PH KOTOPOH XJajaredT KHOHT B NPHOOPaX oxJaxue:
PACHOJIOMEHHBLIX B KaMepe MJH pafoM C Hefi (6aTaped W BQ3AYXOOXJAaNUTENH 1it
CpeACTBElllIoro OXJIaANUien HA), K CHCTEMY C€ TNPOMEXYTOYHHM XAaJoHOCHTeaeM (|
COJILHAA CHCTeMa).

BrGop cHcTembl oXJamAed s ciaenyeT npou3BoOAHTE C YUEeTOM KOHKpeTiblX Tpel:
HHA, NpeAbABAAEMHIX K XOJOAWIBHHKY B 4acTH HOAAEPMKAHHA YCTORYHBOTO
NepaTypHOro pexHMa juin Bcex noTpeluTesieil Xo/043 (HanpHMep, TEXHOJIOrHUe«
oTAenentiifi, MOPO3i/ibHBIX Kamep, KaMep XpaHEHIIl MOpOMeHbX H oXJaxiel
rpyaoB) fpH LiepeMeniibiX TEMJOBLIX HArpysKax.

Ipu 3ToM neoOxoauMo 00eCNEUHTH:

apTOMaTilYecKOe PeryJ/iipoBaniie 3anosiHeHua nph6opoB OXJamieHus XJaaarer
HJAH THTaHle XJaNoHOCIITeJen;

3alLUTY KOMNpeccopos OT BJAdXKHOIO Xoaa; ‘

COOTBETCTBLE XOJIOAOHPOH3BOAITELHOCTIL KOMIPECCOPOB NepeMeHHBIM Hal
KaMm IiC]’IDpllTeJlbIlbIX CHCTEM,

HaAexioe YJAap/iBaHne mMacja, )1OCiMOro i3 KOMNPECCOPOB, H 1O BO3MOKIN
HCKJlIOYeHHE 3aMac/iBaliisa TeNJIOOOMEHIIBIX aniiapaToB H Y/aBaBBAIOULHX COCY

NpoCTOTY, HAAEKHOCTE i1 6e30MNacHOCTk PaGoThH CHCTEMH.

~ Tlo cuiocofy pasmeneniis ocHoBiior0 000pPYNOBAHHA CHCTEME! OXJAKALHHA MO
noapasic/iTh {13 LEHTPaNN30BaHHLIE H AeucHTPaJH30BaHEHLeE.

[lpn ucnonbaeBaniiy LENTPaII30BARHKIX CIICTEM OXNaM(IeBIA CO3AdIOT OGILCE
LIHHHOE OTAeJleHHe, B KOTOPOM Pa3MelaioT KOMNPeccophl Wi KOMUPECCOPHLIE arp
To!, pafoTaiollike Ha paadjiHulbie TEMIEPATYph KHNeHUs, a Takxe Npyrue obopyr
H1IE, ABARAIOWEECA OOUIHM JUIA BCeX NiCHapHTeNBHEIX CHCTEM M ICNoAb3yeMOe Ta:
Asis oTAesnbHEIX Takux cHcereM. Kouuentpauns oGopynopaiius B ofiiem 3aje of
YaeT HaA30p 33 HMM B TeueitHe pafouerc AHs, ecait HabmoacHHe TpebyeTea 1I0CT!
HO. .



Henentpanuzopannce X0a040cHaGxKeNKE 1eTeconlpasno NPUMENThL TaM, e ecTh
BO3MOKHOCTb YCTAHOBHTB A/1A KaXA0r0 oXaaxuaemoro 00bexkTa aBTOHOMHYl0, NOJ-
HOCTLIO ABTOMATH3HPOPANHYIO XOJOAHJILHYIO MallHHY € NOJHON 33BOACKOH TOTOB-
noctbio. Ha npeanpuaThax Toproeiu M oOUECTBEHHOTO NHTAHHA NPHMEHSIOT X0J0-
JHJibHLE MAUWHAL, YKOMNJIEKTOBaHHbE GaTapesMH WJH BoaayxooxJjauntesnsmu. Ha
XOJIOAMTIBHIKAX JIIA XpaHeHUs - PpYKTOR Gojiee paldoianbHO HpHMEeHATL cneyHa-
JIH3NPOBAHHKE XOJIOAH/ILHEIE MALIHHBL, YKOMMNAeKTOBAauAbLIe BO3LyX0oXJajHTeaaMH.

B nacrosiutee Bpems HMeeTca Uesiblii pAA CHENMAasbHLIX  XOJOAHJBILIX MAUiMH,
npeanosaralQiHX npuMeHeHyse JeLeHTPaNH30BaHROIO OXJamAeHuA {(uxJiamxaeuwHe
MOJIOKA, KOHAHUHOHHpOBanHe BOzayxa B Kamepax CO3peBaHNA CLipa H T. 11.).

Ha KPYNHLIX XONOAHMLIIHKAX, 8 B LlOC/eAHEee BpeMs H AJifl OXJiaiKheliHg KpYIIHbIX
TOProBLlX TOMEK THNA «YHHBEPCAM» [PHMEHSTIOT 0XAaXKAEHHE ¢ [IOMOULLIO XOIOMH/Ib-
HEIX YCTaHOBOK, COCPEAOTO4EHHLIX B oblieM MaluHHROM OTAeeHuH H ofeclieuuBalo-
HX OOC/YKiBAHHE HECKOJbKMX OGBLEKTOB OAHOBPEMeHNO. ;

Ha EKpynHmX XoJIOAHJABHMKAX NPepyCMaTpHBaIOT HECKOAbKO HCNapHTeNbHLIX
CHCTeM, KaX/as M3 KOTOpPHIX OGC/YXHBAET OlpelesleHHYI0 rpynny Kamep.,

[Ipn OpoekTHpPOBAHHH CHCTEM OX/I2xUeHHA MOryT ObiTh KCO/JB30BAHbLI pa3nHy.
Hhl€ CXeMbl; . .

GeanacocHbie C HENOCPe[ACTBEHHbIM OXJamACHHeM,

HﬂCDCHG-HHpK)’J‘lﬂuJIOHHHE C HEHOCPeACTBEHHBIM OXJIAMACHHEM,

C MNPpOMEKYTOUHLIM XJIQJIOHOCHTeJ IeM,

AeneHTpaJn30BaHHOro X0a040CHa0KeHHS. : :

Besnacocnume cxemmt enocpeCcT BCHILOr0 OXJaKACHIMMN
Xoaopuibnnie yeranuBku, paboTaiwmue ua XAaQuBax

B MaJibiX XQAOAWIbHKWX YCTAHOBKAX NPHMEHAOT KOMIJIEKCHBle XOQI0AH/ILHBIE Ma-
wHukw, [logbop nx npousBOANTCA MO XOJIOACNPOH3BOANTE/BLHOCTIL, & CXeMa pacnpe-
JeNeHHs XOJOAMJIBHOIO arenTa no oxJAaxianmum npubopam onpenensiercs 3aBoA-
CKHMH YC/IoBRaAMH, CXeMbl MaJIbiX XONOAWJBHBIX MALtKE, NPHMEHAeMbIX Ha MPeAnpHH-
THAX TOPTOBJIH H o0wecTBeHoro {IHTaHNA, ONHCAHH B TaaBe 6.

- XONOANABbAAA MAIUKMHA MoXKeT OLITh Bubpana AAfl OXAaXAeHHs OAHOrO WJK- He-
CKOJILKHX 06beKToB. EC/IH HeCcKOJIBKO 0XJ1a)KAaeMEIX 06 beKTOB 00C/1Y K IIBAGTCS OAHHM
arperaToM, TO BO3MOMKHL! ABA Ba3PHAHTA pery/iHpoBaiiHa: C oOUAHM H pa3ie/ibHhiM pe-
ryJaHpoBaiHEM. 5

B uenTpa/sM30BaHHLIX YCTAHOBKaX, ofCJAYysHBAOMWKX HECKOJLKO Kamep C mpH-
MepHO OLMHAKOBbLIMH TEMMIEpPATYpaMH H TENJIOBhIMI HArpy3KamH, NpEAyCMaTpHBAaTh
paSHEJ'IbHOB pEl‘)’-ﬂHpOBﬂHHe TEMIlepaTypbl B Ka)K}J,Oﬁ KaMepe He HMEeT CMblCHA.

Eciu Ke neHTpaNK30BaHHAA YCTAHOBKA OOCIYHKHBAaeT OOBEKTH C pas/iHUHbIMH
TemnepaTypamu (pasurua o 10°C) unu ¢ cymwecreenno oTanyaoweiica Harpyskoil, To
cjelyeT NpHMeHATb pa3fielbHOe peryJ/IHpPOBauHe TeMrepaTypu B KamnoM obLekTe.
[an storo B KasuoM 00beKTe YCTAHABIHBAIOT KAMEPHOE peJie TeMnepaTypbl H coge-
Houuhufi BeuTHAb. OCTalaBAHBAETCA KOMNPECCOP NPH PasMuKAHHKH KOHTAKTOB Noc-
JleAHero pefe TeMmoepaTyphl, T, €. TorAa, KOTAZ ROCTHrHYTa 3ajaliHan TemliepaTypa
Bo BCeX Kamepax, Bkjuowaercs KoMnpeccop NpH 3aMBbIKAHHH KOHTaKToB moGoro pene
TeMOepaTyphl ofiHoBpeMento ¢ OTKPHTHEM COOTBETCTBYIOWEro COJIEHOHAHOrO BENTHJIA
Ha nojaye XJalarenta B Kamepe. [lpHmMenenve UEHTPaNH3OBAHHLIX YCTAHOBOK nene-
coo6pa3Ho B KpyNHHX MarasyHax THOAa <YHHBepcam».
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Xoaognabnite ycranoBrm, paforaomae Ba aMMmane

Ha xonoauapHinkax npHMeHsIOT 0e3HacocHble CXEMH € HHMHed nogaved am:

Ka B NpubOpH OXJiamaenus,
[Mpumessenne Ge3aHacocHHIX CXeM OrpaHH4eHo; HX cleayeT HCONb30BaTh AN

JIOAHNLHHKOB eMKocThlo go 600 1. Ha Gonee KpynHbiX XosioaHAbHHKAX 3aTpyAl
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Puc. 4.1. DBeanacocHule CXeMB XOAOAHABHMX YCTAHOBOK, pAGOTAQIIHX HE AMMAAR

@ C BEPAHHM DECNOJOMENHEM OTACAHTENR MHAKOCTH; € == ¢ HEMHAM DECLOAOKEHHEM OTACAHTEAR MY
} — noronownan Garaper; 7 — QpRCTennan Oarapes; 3 — OTACANTEAb MRAKOCTH; 4 — dpmaTHmfl pecuse:
TpyGonposonu: [ — & Komnpeccopy; /1 — oT monaencatops; //H — ropRvero gapa 0T MACACOTALARTEAS
: ApeHAXNBA; V — BUTYCKA AMMHAKE H3 DPELOXPABRETEALEMY xasnancs; VI — punycxs wacas

paBHOMEpHOEe pacnpejenieHsi¢ aMMiaka no OXJaMA2loikM nprGopaM npH pas:
HCNAPHTEAbIRX cHCTeMaX. MOryT GuiTh HCNO/NbL30BAHD ABA BHAA CXEM:

C BEPXHMM PpAcnOJOKEHHEM OTIE]HTENA JKHAKOCTH, B KOTOpWX  3anos
OXAAMAAIOUWHEN NPHOOPOB amMHMakoM o0ecnedHBAeTCA 33 CHeT croba M/

(puc. 4.1, a):



C HHXHHM pPacnoJioXeHeM OTACAHTENS XHAKOCTH, B KOTOPLIX 3aM0JIHEIHE OXJ1aM-
Jaowux npHGopos aMMHaKoM 00eCrneuuBaeTCsi 3a CET PA3HOCTH AABJEHHM KomueH-
caumk M Kunepua (puc. 4.1, 6).

B cxemax ¢ pepXHHM Pacno/oMelIeM OTACNUTENS KHUAKOCTH NMHTAHHE OXJAXKAAN0-
LLHX Npubopop BeleTcs Yepes OTAEMNTENb HHAKkoCTH. [Tojlaua aMMHaKa B OTAeJIITeb
HKHAKOCTH MOJUKHA GLITL aBToMaTH3HpOBana, urolLl HCKHOUHTL Meperoente cocy-
1a. B ueasx GesomacuocTH B CXeMy pPeKOMEHAYeTCs BRJIOYATH SAULHTIIGIE PECHBEpDI,

ycTaHaBJ/iHBaemble HA pal'lHOlFl BbICOTE: JJVifl NIEPEJINBA aMMHaKa H3 OTAEJIHTENA )l(ll)]KOC'I‘Ii'

B B;pxtmﬁ SaLHTHBIA pecHbep, a NPH NEPencJIHeHHH IOC/AeIHEro — U3 1iero B HILK-
HHA. S .

OcHOBHBIM HEAOCTATKOM 3TO CXeMbl HBJNETCH 11EoBXOAHMOCTL YCTanoBiH OTAeNH-
Teil JKHIKOCTH 113 10B0J/ibHO GoJiblLoi BbICOTE, BLILIE BCEX OXJIEMAAOWHX 1puGopos.

B cxemax ¢ HINKHHM PacHOJIORKERIEM OTAERHTENS MHAKOCUTH 3aTnoJiIeine oXiax-
Aaownx 1pubopos perysdpyeTcs 110 meperpesy napa ua ewixoae u3 ix. Ornen-
TeMb KHIAKOCTH B 9TOH CXeMe BBINOJIISIET TONbKO 3audTHbe PyLKUIH. Pacnonoxeie
OTAEJNTENA KHAKOCTH He HMeeT 3uaueHis, 10, KaK [0KasblBaeT NpakTiKa, nanex-
HOCTb IPHOOPOB aBTOMATHKH HEAOCTAaTOYNO BLICOKA, 2 11OTOMY B CXEMY AONOJMIITENL-
HO BKJIIOYAIOT ABa 3ALUHTHLIX PECHEEpA, PACMOJIOHEHIILX 11d OAHOH BLicoTe (1O HIDKe
OTIAENUTENA KUAKOCTH).

B cxeme crielyeT npeAycMOTpeTh JIHHHIO NepesaBiHBanHsi AMMHAKA U3 3alLNTHHIX
pECHBepOB B HCTIAPHTEJbHYIO CHCTEMY.

Becnacocunie cxeMbl MOMHO TIpHMCHATL KAK B OAHOCTYIEHHATHIX, TAK H B ABYX-
cTyneuuaThiX yctanobkaX. [IpH 3ToM colenyeT HMETDL B BIAY, YTO NPH NOHIDKCIIHYE JaB-
JIEHHS1 B CHCTEME CHJIbHER CKA3hIBAIOTCH €€ HeJOCTATKH: TPyAHOCTb PaBHOMEpIioro pac-
npeaeien s Xaagarenta slo oxJaxjalowuM npubopam, JocTiLKenle 3ajaHiiX TeM-
[epaTyp B OXJiaMaaeMuX oGbeKTax.

Hacocno-uupkyasuisonasie cXeMbl HeNOCPENCTBCHIOrD OXIAMKACHHA

B nacrosiee BpeMs MNpeHMYyILeCcTBEHHO pacnpocTpaienbi aMMHavyHble [1aCcoCHO-
uupxymtuﬂouuue CXCMBI. : : -

HacocHo-uHpKyasiuHonHble CXeMbl IPOEKTHPYIOT KaK ¢ BEpXIeil, Tak H ¢ HHneh
noflaueil (puc. 4.2). B coBpemeniibiX ycJoBHaXx o0e cxXeMbl MOMKIIO CYUTATH PaBHO-
npaBHLIMH. .

Ecan BuiGpaua cxema ¢ BepXHef nogaueil, c/legyeT upopaloTaTh BOIPOC O BOIMOM-
HOCTH cJI1IBA X/1aAarenTa B UHpKY ISUMONHBIN pecuBep u3 Oarapell npu octanoBke (ye-

" peKpLTHH NOJa¥H XJIaflareHTa B AaHHylo Oatapeio). 3To ocolestto Bawio Ha ollio-
3TAMHLIX XOJOAHJbHHKAX, eC/iH annapaTHoe oTAedielile Haxoautcs na 1-M 3rame u
annmapathbl PACNOJIOMERbl NPUMEPIO HA OAHON DBLICOTE € OXJAKAAIOWHMU npilbopaMi.

BooGute caeayeT HUmeTb B BHAY, MTO B fIOABAJILIILIX 3TAKAX MHOIOSTAMAMK XO-
JIOAWJABHUKOB He yadeTcd NpHMEHHTb CXeMy C BEP xneii IIO}J,allei'{ H3-3a OTCYTCTBHI DA3-
{IOCTH BbLICOT MEXAY Ga‘rapcaMH H LalKleHlillOHH.blM pCCHBepOM.

B cooTtBeTCTBUN C (HBpMEMH TEXHOJIOMHYECKOro NpoeKTHPOBaK Uil X0J10ABJIbHHKOBS
BEpXuIoI0 NOJauy pexKoMenayeTcs NDHMEHATb B C)I)i‘lae HCMONb30BAHHA I‘JlallI(OTp_‘,’ﬁ-
HBIX NPIUCTEHHWX GaTapeft ¢ GosbliuM YHcioM TpyG ilo BblcoTe npif OAHOUIANIOBOM
ABHMEHHH XUAKocTH (oAHOpAAHLIe 3MeeBHKoBbie OaTapen) (puc. 4.3). B stom cnyuae
ycTpausierca BJIHsAHHE CT0J0a MHAKOCTH HA TEMNEpaTypy KHNEHWsd, ynpoulaercs CH-

CTeMa pacripee/ieHHsi JKHAKOro XJajlarenta no GaTapes. .
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B HACOCHO-LUHDPKYAAUHOIIIBIX CXeMax npeAnoYTHTE/IbHEE NPHMEIIeHHe BepTHKaJb-
HBIX UHPKYJIRILHOHHBIX pecHBepoB (puc. 4.3,a), XoOTq ite CleAYET UCK/IOYATh BOIMOX- !
HOCTb HCNoJIb3pBakHA ropHsoutanshulx (puc. 4.3, 6). INocnequne paGoraior B nape ¢ :
OTHCUTENSIMH IKHAKOCTH, YCTAlUOBJICHHBIMH HAL [HMH. ‘

3 e
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%,m I Puc. 4.3, Hacocuo-unpkyaaunonian
cxema XOAOAHNBHOR YCTAHOBKH € Bepx-
% Hell mopaued aMMHaKa B npHGopu OX-
B 3 b@ Namaen na: :
g a—<C I'OP“JDHT-HJII:"HH UHPKYAALLHOHHKM
2z pecunepom; 6 —C BEPTHKAABILIM UHPKYNH- !
i S E UHONIBIM pEcHBepoM; [— pecwsep ApeHAM-
HWA, 2 — pecupep UHPKYAAUHONHBIR  ropH-
sonTajAbHKA; 3 — HBCOC aMMHauuup; 4 — pe-
clibep UHPKyNRUWHOHWLIA BEPTHKAABWLIA; § —
o JK: 6= ppucrennne GATApPER ¢ NPOMEXKY-
L TOUYHBIM OTBpOnOH napa; 7 — xononka pasne-
a 4 ANTenbHAA.

TpyOonposops: ! — k wromnpeccopy; 1l — o1

xounencatopa; [/ — ropauero naps or mac-

HOOTLEAHTENA, JV-—'BHI'IYCKI AMMHAKE HI

NpPEROXPAKKTENBHWE Kaananos; V — sunye-
Ka macnas.

Ouenb BaXHO NPABHALHO PACNOJIOKHTL AMMHAYNLIE HACOCH MO OTHOWEHHIO K
LUHPKYNAUHOHHEIM pecHBepam. PaCounii ypobenb MHAKOCTH B UMPKYJIALHOIHOM PecH-
Bepe Jo/ukeH OhTh Bhille BeachiBaowero natpybka va 1,0—3 M B saBucumocTH or
TeMNepaTypbl KHIIEHUA: YEM HUXKE TeMnepaTypa KunewHs, TeM Go/blue pasHWLa B
YPOBHSX. : ; .

B nacocHbix cXeMax B npHGOpH OXJIaMIeHUsT NoaaeTcs Gosibllle MHAKOTO  XJaja-
reiuTa, Yem 3To Tpebyercsi AAs OTBOAA Tenna (OTHOLEHHE KONWYECTBA noaaBaemol
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JKHAKOCTH K KOJH4YecTBY o0pa3cBaBlierocsl Mapa HaspiBaloT KPaTHOCTBIO HHPK:
LHH). .

[na HACOCHO-UHPKYJSIUMOHHBIX cXeM ¢ HibkHedl noxadedl npuHiMaloT Haco:
nopaveit, 8 5—6 pas upesbialouleil pacyeTsbl pAcXOA aMMHAaKa.

Jnsa cxem ¢ sepxueii nojgauel aMMHaKa KpaTHOCTh WHPKYAALHA CIERAYET NpHHN:
B 3aBHCHMOCTH OT AJIfHBl LIAALIra:

Dawna wnanra, m 60 100 160 200 260
Kpathocts ustpkyafiumu 15 9 7 5 2

[Ipu upoexTipopaiinil cxeM 1COGXOAHMO YYecTb, UTO XHAKOCTHBIE TPYGOlpO!
OT UHPKYAANHONHOrO PecHBEepa A0 HACOta NOMKIB HMETb MHHHMAJbIble collp:
newns. Ha uarneratensiuofl JHHN Nocjie nacocoB clieflyer ycranabBJiiBaTh ofpa
KJaallabl H npeaycMaTpiiBath TpybonpoBoasl I BO3BPATA KHAKOTO aMMiiaka B
Kyjasudounelli pecisep. B cxemy ciieayeT BKJouaTh apeHamiblil pecuBep,
HeHILt € cHeTeMofi  clieuMaisHbLIMH  TpYOoNpoBoaaMi.

Hacocuo-upkyasuHonibe cXeMbl HeNOCPeACTBEHHOrO OXJaMAelinad MOryT
HCOO/IL30BAlIL KAK B OAHOCTYNERYATHIX, TAK # B ABYXCTYNEHYATHIX YCTAHOBKAX.
NPHMCHESIH HAcoCHo-LHPKYNAUHONHLX CXeM MOHHMEHHE JABNEHIIS B iH3KOTEM!
TYPHHIX YCTAHOBKAX 1€ CKa3blBAETCH HA PaBiOMEpPHOCTII paclpeaeneiia XJiaaal
vo npnlopam oxaaxiaeHus, TaK KaK [QAaya ofecnednBaeTc UHPKYSIUHOHHDBLE:
COCOM.

CxeMul ¢ mpoMexsyToumslM XaajoyocnteneM (paccoibAble CXeMhl)

B sactofiuwee Bpems yCTallOBKH PAcCObilOrG OXJIAMICHUS NPIMEHSIOT Ha' M
XOROMIIIbH HKAX-eMKOoCThIO 12, 25 1 50 T, Ha HEKOTOPLIX XONOAHNLHHKAX AAA Xpalr
(pyKTOB, OCcolelilo B CEJLCKOI MECTHOCTIS.

TpuMesnente YCTAHOBOK C HCHOJL30BAHIEM NPOMEKYTOYHOrO  XJiagoHocl
A0/HE0 OblTh B KAXKAOM KOHKPETHOM CJyuae ONpaBAaHO TeXHONOTHYCCKH HAH O
Menuamy 6e3onaciiocTH. T ow

[ns oxnamfenia XJaAoHOCHTEN B HCNAPHTEIE HCROJL3YIOT XOJOAIbIibI
WHHe, paboTalolllie Ha aMMHAKe HJL H2 XJlajoHaX.

B xayecrse xsajoHocnTesiefi NDHMEHSHOT BOAY, BOAHBIE PACTBOPbLL XJOPIN
Kalbudfl H peme XJOPHCTOTO HATPIS.

Hana amirenspofl GecnepeGofinofA paboThl Ba)<io NpabH/ibi0 DROpaTh Komue:
L0 paccosa: TaK, 4ToOW HCKJo4aJloch 3aMep3alie paccosia B TpyOax Koxyxn
woro ucnapurens. TemnepaTypy 3amep3aHis paccosa npuunMaior Ha 8—10°C -
TeMnepaTyps Kuneids XJajarenta. B ucnapHTensx oTRpHITOro Tilia 3amepsan’
NPUBOANT K Pa3pylleino anuapara, a NoToMy MOXHO YMCHBUIMITL 3Ty pan
o 5°C.

B nacToaulee Bpems tianGonee pacnpocTpaHeHHBHIM XJIAAOHOCHTENEM AAS !
yenusa temneparyp Huxe 0°C apasercn BogHEHA pACTBOP XNOPHCTOrO KaNbuHA, 0
Hue ¢usndeckie CBoficTBA KoToporo rpHBefenn B Tabn. 4.1,

Pacco/ipl BH3BIBAOT YCHJICHHYIO KOPPO3HIO, 4TO NPHBOAHT K HEOOXOAHMOCTI
Toit aamennt Tpy6. C uesbio yBesHUeHHs CpoKa CaAyKOh OXJIaMA3IouIHX 1pHGope
KOMeIlAyeTcH fIPHMEHATL MeHee KOPPO3IHOHHO-AKTHBJbIE BeuleCTsa, HanpHMmep Bo



TaGanua 4.1

Mg rHoeTs Coxepanite Temneparypa ¥ geasas Tennoemsocts {6 wiX/(Kr-K)] npu 1. °C
apu 16°C, conn @ pac- sameplanng,

Kkr/a Teope. % *C

0 —lo —20 I —30 ‘ —40
1,00 0,1 0 2 - — — -
1,05 5,9 =3,0 3,83 —_— - — —
1,10 15 w7 ] 35 i = — —
1,15 16.8 —12,7 3,22 3,2 - - -
116 17.8 —14.2 317 a5 — - -
1,17 18,9 —15.7 313 311 - g s
1,18 19,9 —17,4 3,09 3,06 —_— — -
1,19 20,9 -19,2 3,04 3,02 —_ - -
1,20 21,9 —21,2 3,0 2,98 2,95 — -
1,21 22,8 —23,3 2,9 2,94 2,91 - —
1,22 23,8 —25,7 2,93 2,91 2,88 - -
1,23 24,7 —28,3 2,9 2,87 2,85 -_— —
1,24 25,7 —3t,2 2,87 2,84 2,82 2,79 —_
1,25 26,6 —34,0 2,84 2,81 2,79 2,76 -
1'26 2715 —3806 2181 2,78 | 2.76 2,73 —
127 28,4 —-43'6 278 v | 2,76 273 2,71 2,68
1,28 . 29,4 —50'1 2,76 2,73 2071 2.68 2.65
1,286 29,9 . 2,73 2,71 2,69 2,66 2,64

pacTBop STHJAECHTAHKOJA. TeMnepaTypa 3aMep3aiilii BOAHOro pacTBopa ITHJeHT i~
KOsl B 3aBHCHMOCTH OT KOHNUEHTpauld nphsejaena Hume.

Copepxcanne srunenrauxons, % .30 40 50 60 70
Temnepatypa samepsavna, G —I16 —25,6 —37,2 —51 —67,2

Kpome ychaentol Kopposui, XapaKkTepHoii Assl PACCO/bHBIX CXeM, Y HHEX ecThb ewle
OAHH KpyNHbIfi HEAOCTATOK, CBsI3aHHbIH C HEOOXOAHMOCTDIO paloTaTh NPH NOHIKeNIfbIX
TeMnepaTypax KHIEHHsl, a C/eloBaTesibHo, ¢ Goabluell 3aTpaToit SHEPTHH.

Ins ueGoNblUIHX XONOAHJILHBX YCTaHOBOK JONYCKaeTcsi npuMeHeHHe ABYXTpYO-
HOM 3aKpBIToll # OTKPBITOH cHCTEM, A KpynHBX — TpextpyO6ioit sakpuiToii - cilc-
Tek b,

TITABA 5
PACUET H NOJALOP OBOPYTOBAHMA

BLIBOP PACUETHOI'0O PABGO'EI0 PEMHMA

PaGounii pexxuM XolofuibHOH YCTAHOBKM XapakTepH3yeTcs TEMMepaTypamH KH-
NEeHHs {y, KOMACHCAUHH [y, NEPEOXAANIEHHS (BKHAKORO XJAJaTeNTa fnepejl peryaupyo-
lMM BeHTHsieM) {n, BcacwBahuea (0apa Ha BXole B KoMnpeccop) fpq.

TemitepaTypy KMGEHUS XJaAaresTa npHHHMAIOT B 3aBHCHMOCTH OT TeMnepatypl
BO3JyXa B oxaaxjaemoM ofvekte. [IpH HenocpeaCTBenHoM oXanie s TemnepaTypa
kHnenHsi ofwudo Ha 7 — [0° C HuMe TeMmepaTypnl Bo3lyXa B KaMepe;

lh=tg— (7 =10pC,
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Uto6et e BBoaMTh LONOJHHTENbHYIO TeMmlepaTypy Knnesus, AJMA OTae.
Kamep yBesHuWBaloT jiepenaf temnepatyp ao 12°C, a nuoraa, naofopot, yMmenbun
5—6°C. Tarue nepenaani PeKOMEHAYETCH MNPHHIMATH MpPIS TEeMepaTypax Ki:
winke —25°C, a Takme AJR CHELHAAH3MPOBANHLIX KaMep XpaHenws s H ¢p)
uToGhl HCKMOUHTD ilojptopaniaike. [Ipn AMmiTeabisoM Xpaneiig GpyKToB ik
TeMnepaTtyp Momer Gwith upluuatr 3—4°C. .

Haa ppexnpuscidi Toprosay W ofulecTBEIHOre OWUTaHiA pPaKee peKomern
yBeHuuBate jepenaa remuepatyp fo 15—19°C, uto Oblio cBA3alO ¢ MAJION it
HOCTLIO cnapuTesell B HH3KNMIE 3HadeHHsaMIl KoxphHunenTos Tentofnepesasdst.
cTosiLlee BpeMa ONTIMAJBHLIMH CUWTAIOT Nepenagu Temneparyp 8—13°C.

TewsiepaTypa KomAencauki B KoldeHcaTopax, OXJaMjaaeMuX Bofof, 3:
OT TeMnepatypbl I KoJnuecTBa loAaBaeMoii BOALL .

OnTimadpHOR MOMKHO CYNTATH TeMNepaTypy KolAeHCAWwiH, KoTopas Ha
Bhille TemIlepaTypsl BOIH, OTXoAAuLell ¢ KoHencaTopa,

+ (3 +5)°C.

" = fan'

B uwexotopbix clysanx TemnepaTypy KoHiesicallsifi CBA3MBAIOT Co cpeasiedi
parypoii Bogm, YCTanaBanDag pasioCTs Temneparyp 4—6°C.

BriGop pasitocTst Temuepatyp Kosien GWTh IKOHOMMYeCKN ofocHoBam, HTO
TpaThl ObiK MiIllikManbHbING, TIpil 3TOM YYHTHIBAIOT TaKue (aKTopbl, KaK CTO!
annaparos, KOJHYECTBO 4acoB pafoTu! B oA, CTOMMOCTb 3MCKTPOFHEPriit i
BLICOKOH CTOHMOCTH 3JEKTPOIIEDPT K 14 NPOAOKNTENLHOA paboTe YCTAHOBKN U
o0paasio ymenbuinThk pasHocth Temneparyp fo 2°C, npu Huakoil — yBeJHUHT'
YuTesIbHe Goabuie 5°C).

Jaa mawn, paGoraiownX hna XJIagoHax, cpeinHe pPasilocTH TeMIepaTyp
XJlazarelTom H Bolofl npumepuo BABoe Gosbliue, ueM IJis mawni, pabGotawoul
aMMHaKe. .

Harpes poasl na konaencaropax (ot 2 no 6°C) 3assicut OT THOA KOHAEHC?
B ycranosxax yoprosoro Tnna ¢ npaMoTouiipM BOLOCHAGHKCHHEM €10 MOMIIO
uith jJo 8—10°C.

lyg, =1luy + @ +0VC

Temireparypa Bojbl, NocTynaloulel 1a KouaesicaTop, 3auicisT oT BUeLIisX Yt
Temueparypa oGopoThoit Boan 1a 3—4°C Buiwe TeMNepaTypPht [10 MOKPOMY TepM:
Temrnepatypa Bojbl B peKax i o3epax Ha 6—8°C Hitxxe Temnepatypsl HAPYRHO!
Ayxa (Tovhble JAHHBIE MOXMHO NOJIYYHTb MO KJIMATO/OIHYECKHM COPABOUHITK

Jdaa «omsnencaTopoB BO3AYLIHOTO OXJAXAE(HA CPeAHiol0 PassoCTb TeMn
MEXAY KOHICHCHPYIOUMMcS XAaNarelToM H Bo3fyXoM ipuunmaioT 8—I10°C. |
BO3AYXa B KOHALNCATOPAX KPYNHLIX YCTAHOBOK, paboTaiouliiX Ha aMMiaKe, i
tor 6—9°C, a Ajm MaanX ycranoBok, paGoTaoulnx ia xjaaporax, 3—4°C.

B nenapnmelbibiX KolelicaTopax Boad He HarpeBaeTCA. B ee Temuepatypa
6uTh NpHIsATA paBHOI Temneparype o0opoTHOM Bolu. TemnepaTypy KoHlencal
HCNoONL3OBAHHH KCREpHTeNbHBIX KOHACHCATOPOB YCTaHAaBJSIBAIOT B 3aBHCHM
HApYXUBX ycaoBitfi H Tendopoil Harpyaks. [Lis KypcoBeX H IINAOMIbX NP0
LOCTATOUSION TOHSIOCTHIO MOMKHO CYITATh, YTO TEMICPaTypa KOl JeSICalliil B niix
11°C Bulue TeMsiepaTypn Boanl [IPH TensioBoM notoke gp == 1750 2000 Bt/

ly=1lgn+ (8 + 11}°C,



BribupaioT TemnepaTypy KOHACHCAUHH H YACAbHLi Tenaosoll MOTOK AAs HenapH-
Te/IbHbIX KOHAEHCATOpoB 1o rpadHKy (puc. 5.1).

Temnepatypa nepeoxaaxienus xaafarenra nepeg peryJiHpYIOULHM BEHTHJIEM DoilLe
TeMOepaTypnl fojaBaemModi B nepe-
oXJlaanTenb Bofk Ha 3—5°C:

fp==lpg+ @+ 5)0(:‘

Csexan Boja Nojaerca na nepe-
oxJsaanrenb, a 3ateM JoGaBasieTcs
K ofopotHoRl Boge, wnocTymaloleH
B HoHjaeHcaTop.

B uacrtosuiee BpeMs upoekTibie
OPranu3auKd He BKJIOUAIOT B CXeMy
XOJIOAMABILIX  yCTanoBoK, paGota-
IOLMX Ha aMMHaKe, LOMsIHblE flCpe-
OXJIAJIHTENIH BCJICACTBUE MX MaJqoit
appekTBHOCTH, B Kypconbix 1 -
JOMHBIX IPOGKTAX B CXeMe npeilyc-
MaTpHBalOT anilapaT Aad  Hepeox-
JIARKIEHHA aMMHAKa nepej perynu-
PYIOUIlIM BEHTHJEM.

B xononuabnmX Mauiniiax, pato-
i TAIOLLIX HA XJ2I0HAX, NEPeoXJaX-

" JeHile MiaKoro XJjanarenta AOCTHI 8-
iy erca B TenJoobmetikiax. Temiepa-
I 2: TYpY nepeoXJsaIenus ycTananjiu-
L __/mﬂﬂ,ﬁym ~] B3IOT W3 ypaBueHiA TenlioBoro Gana-
/Lr" HCa TensiooOMeHHHKA 1O YiesibHoH
3;/35 slu T ?(H'Fa.fibﬁ!lu MUAKOTO  XJiaaarenTa.

r aK ONpeaetsioT yAeNbHYIO 3)iTalib-

Ydenonar 3ﬂman%1ng; Iﬁﬁ&}a&ﬁaﬂa Brode 8 nondenca- S0 Eemnepznypy HepeoX A aAH-
Puc, 5.1. Fpaduk fna onpelenedia yAeanioh Tenao Holt JKHAKOCTH, OYAT NOKA32HO: B
m;n'uarpl;anu HCﬂZpHE‘eﬂbﬂux Kg’llm'allcaTOpOB, npuiMepe onpelelieita napaMeTpon

ToUeK UHKJAA XOJIOAHJALHOH MaliH-

Hpl, paboraloweii Ha xnajome,

Cnepyer uMeTb B BHAY, YTO HEpEOXJaIEiife MHAKOTO XJANAreiTa Momer ObiTh
[NoJIYy4€HO HelNoCpeACTBEHHO B HEKOTOPLIX THIAX KollelcaTopoB.

Ilnn uckalovenHs BAAMHOro Xofa KoMmipeccopa nap lepej KOMIpPeccopoM liepe-
rpeBaerca. B matusnax, paGotaiomiX Ha aMmHake, meperpep MoxeT ObTbh nojyden
J160 HenoCpeACTBENHO B MCHApHTEJE, €c/ld ero 3ailojiHeHHe peryJiHpyercs 1o fiepe-
rpesy napa, anbo B Tp yGonpoBojie Ha NYTH K KoMIpeccopy B pe3yJibTaTe IpHTOKA TenJia
OT BHewHeit cpeabl. Jlna Mawmn, paGoTalouMx Ha amMHake, (e3onacHocTs PaboTH
ofecneunsaeTcs qips meperpeBe napa u#a 5—15°C.

Cocmoantie Bodyxe wa
fuode & xongencamop

45
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Tewngpamypa kondewcovua, °f
=
=)

2
<

lge = I + (5 + 13)°C.

B mawuiax, paGoTaioulux Ha XAajokne-12 neperpes napa Ha BcackBaiiiH NO3BONR-
€T, KpoMe Toro, YAYuUIHTs o6benmtbie KoxpdHuHenTnl Komnpeccopa. [as TakHX Matmn
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HOPMaJlblibIM CHHTAETCH TieperpeB napa ia BeacwBanity B KoMapeccop 30°C. Aas v
wid, paforaWMX ha XJagolle-22, BlHsiiiHe Neperpesa HecKONbKO MEHbLLE, yeM Nl
MalliH, paCoTaloWHX Ha xJanone-12, a npu HU3KMX Temneparypax KHOEHHA XJaaaor
22 Gosiblue neperpesnl MOTYT NPHBECTH K HEMEJaTe/lbHbIM [OCJAEACTBHAM.

B KowmilpeccopaX co BCTpoeiubiMH 3J1eKTPOABHIaTesIMH, KOTOpLIE OXJIAMIao!
BCACHIBAGMBIM XJ12AaTeiITOM, NeperpeB OCYUIeCTBJSETCs YacTHYHO 33 cyer TemJa, P
JessieMoro 3/eKkTpoaBirateseM. B naunoii Keure B pacuer nphHiMaen ToAbLKO nef
rpeB napa B Tel10OOMEHHHKE.

B paccodibupix cXemax TeMmueparTypy KHIEHHS XJajaredTa npuHuMalor Ha 5—6
HHIKE TEeMIepaTyphl paccosia, KOTOPYIo B CBOIO ouepe/ls npHuiMalorT Ha 8—10°C uu
TeMneparypul Bo3ayxa B Kamepe. Ocrasbuibie TeMmnepaTypbl BuiGlipaloT Tak e,
H ANA CHCTeMBl HE{OCPEACTBEHIIOro OXJiaXKAEHHS.

NOCTPOEHHE THIUIA XOJOAHJILHON MATHHBI H ONPEAEJIEHHE OATAMETPO!
XJAJATEHTA

Tocae BriGopa pabouero pexsiMa onpenelisioT napaMeTpbl Xaagareurta. B kypcor
i AHNJIOMIIOM NIPOEKTAX CJIelyeT ONpeAe]sATh Bre NapaMeTphl BeX TOueK LHKAA |
Y3JI0BBIX, TAK W [POMEXYTOUlLX, YTO HO3BOJANT JIerKo MNPCKOHTPOMIRPOBATE MO
MaliHe NPOTEKAIOUHX {IPpoLECCOs i NPasHALHOCTL ONpeaeeHln napaMeTpoB, syHu!
AJi pacuera.

L]
Hoctpocnne wuxaa opmecTynemuaToil, Xxonmogmrnbioit MaminOb

[pexae Bcero uyxito H306pasHTsb LKA XOJOAH/ILHOR MAlLHKHL B ogHoft 13 Tep:
ANIAMHYECKUX AnarpamM cocrosuing. TlocTpoeine witkaa Npon3BoanTCs B ClAeAyior
NOCAe10BATE N bIOCTH,

l. Ha aunarpammy { — lgp nii s—T uaHocsaT H30TepMbl, ONpelensiicullse pex
paboTLl YCTanOBKH; fg, Ly, Ly, {pe-

2. To remnepatypam {, iy {, HAXOMAT COOTBETCTBYIOUWHE H300apEl Py N
B o6aacTi meperperoro napa b nepeoxJakAenHoii XulKocTh (Ha AHarpammy s
n3obapbl 8 06aacTH mepeoxjaMaeHHoilt KHAKOCTH HE HAHOCAT).

3. B pesynbrate noctpoenin Ha anarpamMe NoJyderbl OTNOPHHE TOYKH!:

I' — Ha nepeceueHUH B3OTEPMBI £y ¢ JIHNHE(l CYXOro HACKILIENHOTO Napa;

2' — na mepecevelHn H3OTEPMBI {, C JILHUEH CYyXOro HachilEHHOrC napa:
3' — ua nepeceuenuy H30TEPMLL [y C NtHEl MHIKOCTH;
J — sta niepecedenun H30TepMbl £, ¢ H306apoil p, B 0GJACTH repeoxnaien:

#uakoetH (B s—7-anarpamme TouKy 3 yCNOBHO HAHOCAT HA JHHHIO KHAKOCTH !
Temileparype f).

4. Ha nepeceuenuu nuunii {,; U py B o6AacTss neperpeToro napa HaxoasT To'
1. ollpepensoulyIo COCTORHHE Napa, BCAChIBAEMOrO KOMIPECCOPOM.

5. UYepes Toyky I nposoaat ANl nocToaHsioN 3HTponuu (aaHabary) A0 nep:
yenun ¢ H3obapofl py B Touke 2, KoTopas onpellesiseT cOCTOsHMe napa B KO
CHATHA.

6. Ocraetcs UOJAY4HTL TOYKy 4, KOTOPas HAXOAHMTCA HA nepecedenny AHHHI
CTOAKUON HTAJLIUH, NPOXOJsed Hepe3 Touky 3, € uloTepmol I, W W3aoGapoi /
obnacTi Baaxunoro napa. Touka 4 XapaKkTepu3ayer COCTOsiHUE XJaaareHTa (ocae 1)
CeJIHPOBALNA B DETYJHPYIOLleM BEHTHJIE,



Msolpamenye unkna ommocTynenuatoro CxaTisi B asarpammax i—lgo u s—T
Nokasalo #a pHe. 5.2, a, 6.

[poueccnl, u3oOpamennnie B Anarpamme: '

4—1'— xHunenne B ucnaputene npu fy U po. [IPHHATO, HTO H3 HCHAPHTENS BLIXOAHT
CyXoH HachlenHwuifl nap: .

. I"—1 — neperpes napa ua BeackBatmH OT £y 0 £yc NPH NOCTOSHHOM aBAeHILL Po;

/—2 — apuaGaTHoe cxaTie B KOMHpeccope;

2—3'— npouecc 01Boza Temsla B KONJENCATOPE, KOTOPHifi MOMIIG PA3NEIHTL 11a
apa npouecca: 2—2'— oxaamfenue napa 4o COCTOsULNS (lacuililenus (cOnB ueperpe-
Ba) OpY MOCTORHHOM AABAERHH Py W 2'—3' — KOHIENHCAauus xJajarenta npH Iy o
P g

tgp

lgp 38 tem ]2 2
|

Pic. -5.2.  HaoGpaxkenun nuknor
OflHO- A NBYXCTYNEN4aToOro CHMAaTuA
B HHarpammax:

d ~— OAHOCTYNEHTATOfO CMBTHA B I—lgp-
ANArpAMME; 6 — DAHOCTYNERYATOND CHa-
THR B §—~T-AWArpaMMeé; & — OAMOCTY-
NeH1aTOro0 CXATUR © peryakpoBallies Ao
neperpesy naspa & (—Igp-auarpamme;
¢ — ABYACTYNENYBTOIO CHMBTHN B (—igp-
BHArpaAMME; & — ADYXCTYNENUaTOro Cma-
THE B s—F-anorpanme.

3'—3 — nepeoxnaiKaeHue XUAKOIO X/13jareHTa B KOHJleHcaTope, nepeoxaanire-
ne Wl Tensoo0MEHHIKe ot £, ao [, 1IPH A2BJAEHHN P # o

J—4 — ApocceampoBarue XJ1ajarenTa B peryaupyiouleM BexTHAE OT Px IO p, no
JAHHHH TIOCTOSHHOH AHTANLOHH. .

B cayuae, ecan 3anonnenpe HCNApHTENs peryanpyeTcs no sieperpeBy napa, Tou-
ka /', XxapaKTepusYIOWwas cocTosNHE NMapa, BLIXOAAUIETO i3 HCMapuTeNs, nepemec-
THTCA B o6nacTh neperpetoro napa # GyaeT HAXOMHTLCA HA nepeceveHHH JUHIE p, B
TEMNCPATYPLL ICPETPEBA, YCTAHOBJAEHHOR IIPH NOMOUH peryantopa (cM. puc. 5.2, 8).
()6uiuHO neperpes Napa B TakoM cAyuae cocTaBisier 3—7°C. Ias XapaKkTepHCTHKY Tou=
KH, onpeaessiolieli COCTosHue XNajarenTa B Kotle jipoliecca KHINeHusI, BBejeM 0Go3HAa-
wesiie /°’, DTa TOYKA HAXOAHTCA HA JIMHHHM CYXOTO HACHILEHHOrO napa npu Temnepa-
Type L . B T

Onpeae/iuTh lapamMeTprl X/1ajarenTa MOXKHO N0 TaGAHUAM HACHIMEHHEX napoB H
LHATpPaMMaM  CcoCTOSIIHA. . | . :

Tlo Tabniam Hacwiwennwx napos onpeleasior napaMeTpu Toyek, HaXoAAULHXCS
Ha MOTPAHHYHLIX KPHBHIX (1A CYXOro HACHLIUECHHOTO Napa H NS HACLHLEHHOR MHA-
KocTH) ¥ B OGAACTH NepeoxnaMAeHHOR MHIAKOCTH:

o0 )

S
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[" — ana cyxoro nacHileHHore napa npu fo;

2" — ans CYXOro HACLULEIHOTO napa npH [

3’ — ann MUAKOCTH nphH {4

3 — AJA MUAKOCTH 0o f,, KpOMe faBjleHHd, KOTOpoe B [IPOLECCE fepeaxnam/l
He U3MEeHsIeTCH, a MOTOMY B Aaiioil TouKe paBHO QABNCHIIO KOHAGHCALHH Py (cat
IIOMIIHTB, YTO To4KAa 3 B Altarpamme s—7T yaHecena Ha NOrPaHHMHON KPHBOI € He!
pbiM OpuGaNMKelHeM: ona Ao/KHA ObiTb HA MepeceueHHM JIMHHU LaBNEHHA Py
HHeil Temiiepatypnl {y).

TlapameTpu Towek [/, 2 u 4 onpeensoT N0 AHAarpaMMam CorJjiactio nocrpoe

!/ — B obnacTit neperperoro 1apa Ha MEPeceuyeHiH JIKHHA Py 11 fag;

2 — p ofacTi neperpeToro Napa Ha nepecedenid JuHHil sy == const W pp.

4 —~ B 00/IaCTH BIAMKHOTO NAPA HA MEPeCeyelnH JHHI {5 == const i [y, Po.

B cnyuae Buixona u3 icHapiTeNs neperpeToro napa TouKy !’ HAXOMAT no Anal
MaM B 00/1acTH [1eperpeToro Napa Ha nepecedeHm JIKHUA po It TEMOEPATYPH YCT
JeHlitoro pery/isaTopom leperpeBa, a TouKy /”— no TaGauuaM QA CyXoro Hach!
Horo tiapa npu {,.

[lapameTpul aonMiibl ObiTh H3MEPEHH B OJHOR CHCTEME CAHIHHIL

Mpumep 1, Bubpate paGounfl peXHM AR XONOAHABHOA YCTAHOBKH, OOCAYMHBAwOU
MEepL ABYXCTAAHANOrO OXMTAMAEHUA MACA 112 XOJOANALHHKE MACOKOMGHNIATA, PACNONOKENT
Boarorpanckol oGaacth.

Hexopnwie aannbe.

Pacuernnie napamerpul HapyKHoro Bo3fnyxa 148 Boarorpaackoft ob6nacru: fy = 35°C,
= 133%. Mo d—i-anarpamme AAR BAAKHOTO BOINYXa ONPEALTAEM TEMNEPATYPY MOKPOTO TEPM
pa fy.r = 22° C. TemncpaTypa oGopotuofi Boan Gyfer fng = 26°C. Konjaeycarop — ucnaph
Hbl A, >

Ian nepsof cTaann oxnamaeninsi Temneparypa Bossyxa B Kamepe [, = —I2°C,

OnpegensieM peum paGoThl.

Mpuuumaemtemneparypy Kunenus Xnalareuta (ammnak) na 10°C nnxe temneparyps
AyXa B Kamepe:

fp=—12 — [0 = —22°C.

»
Temnmepatypy BcackibaeMoro napa npuinmaem 1a 7°C puiule TeMnepatyps Kuneuua:

fhe=—224+7=—15°C.

Temnepatypy KonZenCalMH RS HCOapNTEALNOrO KOWJAEHCATOPA MPHHAMAEM N0 rp
(cm. pue. 5.1). Hcxoma H3 mnapy:nuXx ycaosuil, onpenensnem TeNMEpaTypy KoHAeHcaun

TeII0BOM MOTOKe qp == 2000 Br/w? r, = 36°C.
Temneparypy llepeoxnamaeniia MHAKOro Xaafareyta npuuumaem na 5°C Buwe reunep
o6opornoft BoAw {f; = 31°C), xo0TA 06biyHO P CXeMy € HCMAPHTEALHEM KOHAEHCATOpPOM M

NaNHTEAB 1€ BKAKOMAIOT.
2. OnpefleHTH NapaMeTpH XAajareHTa ANA BCEX TOUEK UHKAA, XapAKTEPH3IYeMOro TEMIH
pamu by = —22°C, { = 36°C, f, = 3I°C, f,, = —I15°C. XnaparenT — aummuax.
[To ykasanusm Temneparypam ctpoilM uika B ofxofi 13 TepMoAHHAMHYECKUX LHarpam-
TOAHHMA H olpefienfneM NapaMeTph Xaafarenta, Kortopwe npHseaewn B Taba. 5.1.
Onpenennts MapaMerpd Beex TOYEK WHKAA XONOAHAbHON Mawkub, padoraowel ua
none-12, ocnopnwe Temueparypw fy = —I4°C, ¢, = 32°C, (. = 16°C, neperpes 1
ucnagmene 5°C ({r = —-—-S“C).
AapnoM cnyvae 3afauy pelllaeM B 7akoM nopsajke.
Ilna onpenenenna NapaMeTpoB NePeoxnamMIeHHON KHAKOCTH, BHXOAAIEA HI Tenaooct
Ka, NMpeABapHTEAbLHO HAXONHM NapaMeTph (yaeibubie SuTaabliHu) Touek ', I'n 3.
YReabuyio 5uTadbnnio To4KH F ONpedensieM U3 ypabHedHA Tennoporo Gasanca Temot
HHKa :

by — 3= (i.l _ i;,)O.B.









5—6 — ppocceNHpoBaHHE YACTH WHAKOCTH 10 NPOMEMYTOUHOTO AABJICHHS B pe-
TYJAHDYOUICM BeHTHNE; 2

7—8 — 1poccennpoBatHe MUAKOrO XJIafaredTa [0 NABJICHHA KHOEHMs B OCHOB-
lioM peryJinpywoueM BeHTHJIE; ' ‘

9—3 —KHliehHe AMMHAKa D MPOMEMYTOMIOM COCYA€ 33 CYeT Tenna, BHOCHMOrO
1apoM M3 C.H.A. M MKHAKOCTBIO, MPOXOAAIUeli 10 3MeeBHKY,

Ounpenenaior napaMerpnl CorviacHo mocrpoenuo. Tlapamerpui Touek /', 3, 4/, 5, 5,
7, 9 uaxonsat no TaGAnuam naceluelsnx napos, CleayeT HoMuilTL, TG AaBreliie B
TOUYKAX 5 1l 7 OCTAETCA PaBHBLIM AaBJIEHUIO KOHAGHCALMH, 8 OCTaJAbILIE UaPAMeTPh COOT-
BCTCTBYHOT TemliepaType, fPH KoToPoil OHH oNpeiensiioTCH.

Tlapamerpul Touek [, 2, 4, 6 u 8 #aXolAsT 00 AuarpaMmam.

fipumep OnpepcnuTh napameTpl XNajareiTa AAs Beex TOYEK u#kKJaa RBYXCTyllenatoro
CKaTHA, x;}j;amepnayeuoro Temnepatypamn lp = —A40°C, f, = 35°C, ¢, = 30°C, f,, =
= —30° C. [lpomMexyTotuoe oxMauciente NOAuGE, NPOMEXYTOURNA COCYA CO SMCEBHKOM, XJaal-
arenT — ammiak.

Mo raGrnuam nachillennksiX Napos olipesenneM AaBAchus: Kunenua po = 0,072 MIla; kou-
nencautn p, == 1,35 Mlla.

IlposmesxyTovuoe naBiente

pup= V0,072 1,35 =0,31 MMa.
-

Sromy nahneuum COOTBETCTDYET TeMneparypa fp, = —8 . .
Temneparypa ua BHXOAEe aMMHaKa H3 aMEEBHKa MPOMEXYTO4HOrO cocyla f; == —5°C, Crtpo-
_HM IHKJ B IHarpamMe, OlipefleasiemM napameTpsl XaallareHTa H 3atlocum #x B T7aba. 5.3.

TaG6anua 5.3

Homep Toukn L, °C p., MMa v, MY/KF Lowdwure ts, wdw/(kr-K) Cocroniue
4
) " 40 0,072 1,65 1626 9,44 Cyxoft hacu-
o wernkil 1ap
| —30 0,072 1,62 1650 9,56 Ileperpettii
nap
2 70 0,31 0,53 1860 9,5 To e N
3 —8 0,31 0,39 1673 8,92 Cyroft Hacu-
lennuifl nap
4 100 1,35 0,13 1850 8,92 Meperperufl
nap
4 35 1,35 0,9 1709 8,4 Cyxoht , HEcH-
Luenubie Bap
5 35 1,35 0,0017 583 4,75 Hacuiwennan
MHAKOCTD
5 30 1,35 0,00168 560 4,68 llepeoxaam-
AeNHAA KUK
KoCTh
6 —8 0,31 0,055 560 4,74 (x=0,14)
7 —5 1,36 0,00155 396 4,1 Iepeoxaax-
: nennas A
KOCTH
8 —40 0,072 0,18 396 4,2 (x=0,12)
9 —8 0,31 0,00154 382 4,05 Hacuwennan
MHAKOCTD -

94 ; !

oyl

T TR




TETLJAOBON PACHET OJHOCTYIEDYATOA X0J0{HJIbHOA MANIUHEI H TTONBOP
KOMIIPECCOPOB. XAPAKTEPHCTHIKM KOMOPECCOPOB

Hcexonuuimit gannbiMil gna T€nNoBOro pacyera XoJOAHAbHON MalIHbL ABJAAKTCY

Harpyska na Komupeccop, onpenesieniasn npi pacuere TeANONPHTOKOB C Yyueto
notepb B CcHcTeme (ca. raapy 3);

TeMitepaTypHblil pexxnm paGoTnl (cM. riaBy b),

BHR XJafarelra.

B uactosnuee Bpems HauGosee pacnpoCTPaHeHIIbIM XJ/adaredToM AAs XOJO4iM
NBIX YCTAHOBOK pacilpedefiHTeNbHbiX H MPOH3BOACTBEHHBIX XOJONNARHHKOB ABJAe!
cs ammuak. [IpuMenenine xnNafoHoB CAEPHHBAIOCH MHOTHMH TIPHYMIIAMH, CPELH KOT:
PbIX GCIOBHBIMI MOMK!IO CUBTATH BICOKYIO TEKYUYECTh XJ1aJareHTa (a noToMy TpYAHOCT!
cBA3alible™c ofecriedeneM oTHOCTU CHCTEMDBI) H BLICOKYIO CTOIMOCTL. T1o Mepe pa
BHTUR TeXHUKH MOMIIO 0:KHaTh Gosee WIHPOKOrO UPHMEHEHHS XOJIOLILIEHBIX MaLii
paGoTalouHX ta XJafonax, 1a pacnpefensiTe/blibiX H NPOH3BOACTBEHHBIX XONOANI
HHKax, yTo GyaeT CBsi3ano C oOLHM POCTOM KYJLTYPHl 3KCI/YaTallHH.,

B npouecce pacyeTa cJjexyeT ClPEIENHTD;

1) oniicbiBaenblil 06beM, Mo KOTopoMy BhIGlpaeTCs ONHH HJIH HECKOJAbKO KOMIIpe:
copos;

2) s(upeKTHBIYIO MOUUIOCTL 1A Bany Kommapeccopa AJS NBPOBEPKH NPHromioct
SNeKTpoABIIraTeNsl, HOCTAB/SIEMOTO B KOMIMIEKTE ¢ KOMOPeccopoM;

3) TennoBoit MoTOK B KolulelcaTope (01A pacyeta u noaGopa erc).

OnitocTyHenyaThiil KoMiIpeccop MOXHG NPHMEHATH B A0OBOJNLHO LIMPOKOM AHaln
3ole paGouHx ychoBuii. OrpannuiBaloT BOBMOMXHOCTD MPHMEHEHHsl ONHOCTYNeHY:
TOro KoMmilpeccopa TeMmriepaTtypa HarleTaHHsl, KoTopas He Jo/KHa npesblath 1607
il pa3HocTb gaBaenuii py—p,, KOTOpas AJist coBpemeHHblX HOPIIHEBBIX KoMnpeccopo
ite jlosxua npesBbiath 1,7 MIMa. B mawrunax npeaplaylinx cepuit pasuocTs aasnerss
orpandunBasace sennununoit 1,2 Mlla, a cTenens cMaTua pu/pe = 9-

[lo 3anannoMmy TemMpepaTypuomy PemHuMY CTPOUTCS BHKJ B Jparpamsie H onpe
JSIOTCA [AapaMeTpul XJajareita, 1eoGXoLHMbIE LJIst HOCNENYIOULEX PACYEeTOB.

Pacuer npouapoahtes B cllefyoweil HOCNefoBaTeNbHOCTH.

. Oupenensior xonosonponaBottennuocTs ¢, (B kILk/kr) 1 Kr xjanareuwra

QO:“""“' \ 5.1

B x0/10AHAbIILIX MAWHHAK, PAGOTAIOLLIX A AMMHAKe, NPHHIIMAIOT, YTO 13 HCnapr'
TeJ/ifl BHIXOQHT CYX0H HAchlleHRBIT 1ap (neperpeB napa OPH HcNoNb3gBaHHM PeryJs
TOpOB meperpeBa He OKAa3blBAeT CYULECTBEHHOTrO BJHSAHHS Ha pacueT, HO MOMET Oblt
npu ncoGXoanmocti yureH). B XonoawneHbiX Mawupax, paGoTaloluX Ha xJajdoHa)

' meperpeB Napa Ha BbIXOJE M3 HCIApHTENR YUMTHIBaoT 00SA3aTeNbHO.

2. PaccunTniBaloT MaccoBbli pacXoll mapa — MaccoBYI nogady Komnpecco[
(8 Kr/c)

&

qo

M= 5.?

rae Q,— Harpyaka sa KOMRpeccop ¢ y4eros norteps, KBr.

3. OnpenaenaioT obGbemubii pacXold napa — ofbeMuylo nogady KoMmpeccopa !
M%/c) )
V_l = Mal, [5

_ The vy — yaeaLHLA o§beM BcacupaeMoro mapa, M?/xr.



4. o rpaduky (cM. puc. 5.5) HaxopaT KoappuUHeHT nogausl KoMnpeccopa B 3a-
BHCHMOCTH OT CTENEHH CXATHS Du/py, THMA KOMOpeccopa H XJajlareirta, Ha KOTOpOM
GyaeT paGoTaTe KOMMpeccop.

5. OnpeaensnioT oNHcuiBaemblli oGbeM KoMnpeccopa V (8 M¥Y¢)

V-l
e« 5.4

o sToMy oGbemy NOAGHPAIOT OANH HJH HECKGJIBLKO KOMNPECCOpOB COOTBETCTBYIO-
wero pasMepa. Konnuectso Komapeccopos AomkiO GbiTh cOrVIacoBalo C XapakTepoM
paboTH YCT2HOBKH, CTEEHLIO HEPABHOMEPHOCTH {ar py3KH: NpH MOCTOAHIIbIX HArpy3-
Kax Jiyuule uMeTh HeGO/ILLIOS KOJHUYeCTBO HoMipeccopoB GoJbLIOro pasMepa, HpH
nepeMelHblX — HECKOJAbKO KOMNpPECcopoB MelbLIero pasMepa, YTO MO3BOJMT IONY-
YHTL Goslee Touloe COOTBETCTBHE XOJIONONPOH3BOAMTE/ILHOCTH TelJoBoll Harpy3ke,

6. BruuncaawTt TeopeTHueckylo (aauabaTHyo) Mouiocts Ny (B KBT) Komnpeccopa

Nee= M (I — 1)), (5.6}
7. OnpeaenntoT AeACTBRTE/LHYIO (MHAuKATOPHYO) MowsocTk IV (B KBT) xoMnpec-
copa
N,

N o= 5 (5.6)
M

rae 1M — HAOHKaTOPHHA K.n.A.

Idna GeckpefiuxondunX KOMOpPeccopoB HHAMKATOPHLIA K.ILA. MOMKIIO 1IPHUHHMATH
0,79—0,84. Béabiie snagennn KospQUUHEHTA OTHOCATCA K GONCe KPYNHBLIM KOMNpec-
copaM,

Iist Ma/iplX H CpeAHHX KOMIpeccopoB, paGoTalollHX Ha XJaA0naX, HILKKATOPHLIA
K.M.[0. MOXHO NpHOHMATh B npepenax ot 0,60 xo 0,8.

8. PaccuntniBalor 3¢xpexkTnruyio mowtocts N, (B kBT) na Bajsy rkomnpeccopa

N

i

6.7)

L4

Nyg=
e My — MexaHuwdeckKnll K.n.j., YUHTHBAKILAN NOTEPH Ha rpeHHe,

Hasn wpynubix GeckpeAuxoniblX KOMNPeCCOPOB MeXalHUYECKHA K.M.A. MOXIo
npHaumate or 0,82 g0 0,92, ana Ma/blX H cpelHHX Komnpeccopos, paGoTaloLLIX Ha
xaanonax,— ot 0,84 o 0,97, npuueM Gossluue 3iauentsi KOsPHITHEHTOB OTHOCKTCA
K OoJibUIHM NO pasMepaM KOMIIPeccopaM.

[lo s¢dekTHBHON MouUUOCTH NOAGHPAIOT SNCKTpoOsBHraTeslb KOMMpeccopa ¢ sa-
nacoM moiHocTH 10—15%. 310 yxasanne HE OTHOCHTCR K BCTPOCHHLIM 3JIEKTPOLBH-
raTesifiM, MOLWOCTb KOTOPHIX MOMET GbiThb 3HAUYHTENbHO MEHbIUE MOULHOCTH, HeolXxo:
RHMOH /1A 1PHBOZA OTKPHITOTO KOMUpeccopa.

9. Onpeneasior Tennonoit notok Q (B KBT) B Komgencartope:

a) eHcTBHTeJbHbIH ¢ yueToM noTepb B IIPOMECCe CHKATHA

Q=Qo + Ny (5.8
win _
6) Teope‘l’ldqecxﬂﬁ no paaHOﬂ‘H yﬂe.ﬂbl‘lb[x SHTAJbLIME B 'l‘&OPETH!lEcKOM HHKJE C
YUeTOM MNepeoXJaKACHHS B KOHAeHcaTope

Qx':‘f“ U.— i3), 8" .




Ge3 yyeTa nepeoXJiaMaeHus B KoujeHcatope
Qu = M (iy— 13). G

Tennoboft HoToK B KoHICHcaTope, onpeaeneunufl no ¢opmynam (5.8a) u (5.¢
GyJIET HECKO/ILKO MeHbLLUE, YeM paccuHTauRblil no gopmye (5.8) ¢ yueros noreps B 11,
wecce cxaTua. B KypcoBbIX W guNIOMHBIX OPOEKTaX peKOMEHIYeTCs [pOoH3BON
pacuer nc d¢opmyne (5.8).

Q,, x8r @ 5, 4Br. Qo,xB7
40 el 1 iso 040 66 | 160 40 [ N60 - 180
#0165 220 [f 66 | S0 120 7] [155 220
100 | 150 - 200 /f 55+ Fm 100 [ 150 | 200 i
- = = | 2 - - l. 145
ﬁ :23; :zg BETN }f 50 i t o] T3 91; i 135 [ 160 ‘—Fu\l#
["ﬂ‘\{f 45 90 jw‘,, 80 [ 120 160 t,;.fﬂ‘f"[
A wl e oo™ 0} st tio !
6o 90} 120 LAt »rF | m g [ 60 80t 120 /
S0 75} 100 (- 451 60 7 501~ 750
L ool 8y 7k 5 b oS 40-59—807
w0l 4| 6 /)’ zn-au-w% ol st s
zu—ao—w/?f 5l BAHS bl STl ]
ol sl 2 ol sl 2 A oL sl oz
~40-30-20-10 0 t,C -JU-Zﬂ-gJ ot . -Ju-znﬂ—m tt
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Puc. 5.3. 3anHCHMOCTb X0N0A01 POH3BOSHTEALHOCTH CPEAHHX KOMIPECCOpPOB OT TeMﬂeplTyphl K:
HiA npH paGoTe Ha xnanoHe-22 (a), xnapone-12 (6) 4 ammnare (g).

R, x8m
20 [FimspRzal
350 | 525} O
Bli] 1
300 } 450 g—f 5 ,‘/_: 1
250 } 3} 500 i iz ]
450 03 . V2 ) 1
200 1 0040 L /
35 08 S ]
150 + 228} 30 4} . \h Mt
290 A ; o "‘-‘-Q\
160 150 200 A 05 / A -—
150} A g MV -
50 F 5T I0p a5
-0 - -0 4 ]
Lt 203 4 5 8 7T 8 8 fpk
Puc. 5.4, 3asucumocrs Puc.  5.5.  KosdduuenTn nolaun
XOJIOAONPOH3BORHTENALHO « KOmMnpeccopon:
CTH Kpyniikix Komipec ] — coppemennnx  GeckpefurondHux; 32—
cOpoB  OT rcMllepatyphl kuﬂ'ro!:lx Gyé:fap-munpeccopon; 3--?2nnm-
BhIX; — paloTawmilEX Ba xasafoHe-22; § —
Klineika, POTAUHOHHHK; 6 — MAANX, pnog:aumu n
xnanose-12,

4—198



[To npHpeaeHHoii MeTOLMKe MOryT NPOH3BOAMTbCR TEIJIOBOf pacueT W OoaGop
KOMNpeccopoB A1 YCTaHOBOK JUoGoH NPoH3BORITE/ILIOCTI,

OnuocTynenyatniil KoMipeccop MOMXHO BLIOpaTh TakiKe flo CramiapTioil Xojaono-
HPOH3BOAHTENLHOCTH, KOTOpPas YKa3aua B TeXHHYECKHX XapaKTepicrikaX Komipecs
copoB. [Ina 3TOro nepecyHThiBalOT XOJOAONPOH3BOAHTENLHOCTE H3 pPaGouux ycioBiil
B cTasaapTHbie, Moo BolGpath KoMiipeccop, Onpelgiiie ero HpHUroAHocTb 0o rpadi-
KY 3aBHCHMOCTH X0J0701POH3BOAMTENLHOCTII OT TemuepaTypui Kunchus. Takie rpa-
$ukn (puc. 5.3 u 5.4) aBAAWTCA COCTaBHOIT YACTLIO TeXHHYECKOI XapaKTCPHCTHRH
KoMMipeccopoB. DTH METOMHKH YHUBEpCa/iblibl.

Ha npexnpusitiisix Toprosan i ofuecTsenHOro NMATAltHSA 4ACTO 1IPHMEHSIOT JpY-
ryto MeToAuxy noafopa Komipeccopa, 3aK/ioualomylocst B npoBepKe pexcHMa paGoTh,
KoTophlif YcTanapinBaeTcsl B Kamepax, OGc/aYMHBaeMbiX BbiGPanioii XOJ0KMbHOI
Mawimiolh  (eMm. ¢ 134—144).

XapaKTeplCTHKH HOPUIHEBLIX KOMNpeccopoB NpHpeseHsl B TaGa, 5.4 n 5.5.

Mpamep pacvera onHoCTYNEHUATOrO KoMnupeccopa, I1poH3BectH Tennosofi pacyer X0N0AlIb-
HOft MawBubl 1 NONOOPaTh KOMIPECcop, eCaH 3alaHbl X0N0A0NPOH3BOAHTEAbROCTL @ = 200 kBT,
TeMmneparypuuit pexum (fp = -—~22°(E), ty = 36°C, ¢, = 31°C, fy, = —16°C), xnanarent —
aMMitaK.

INapamerpnl x7afarenTa AdA 570T0 TEMIepaTy pioOro pexiiMa olipeleacHn panee (cM. Taba. 5. 1).

Lnkn H3oGpawken ua phe, 5.2 a, 6.

Pacyer komnpeccopa npoussodum no gopmyaam (5.1)—(5.8).

1. Xonogonpoussoautenbyoctb 1 Kr arenta

¢o = 1654 — 564 = 1090 kdx/kr. 6.9
2. Pacxon napa
200
= —— = 0] . 5.10
M 1090 0,183 kr/c (.10

3. O6vemunii pacxofd napa
Vn=0,183-0.7=0.|28 M3/c, 5.11)

4. Ko$dduurent nogayn Komnpeccopa onpefeasem no rpaduxy (puc. 5.5) ana Geckpeftnkond-
HBX KOMMPEccopOB HOBoM Ipajalli¥ B 3aBHCHMOCTH OF cTellenH CKaTHAL

Py 1,39 - .
— ey —— " 'l
P 0.7 8,2 i .12)
= 0,58.
5. Onuwaaeugi o6beM
0,128

= —_—— = e, 5.13
v 050 ,22 M¥fc (6.13)

Mo sToMy ofLemy B 7a6a. 5,5 noaGHpaem Tpi Komnpeccopubix arperata A110-7-2 (phe. 592
¢ ofbemoM, onuchiBaeMmm nopuwiaeM, V = 0,0836 m3/c npu vactote Bpawenna Bana 24,5 ¢,
CymMaputifl o6neM, onHchisaeMuii MOPUIMANH TPeX KoMmnpeccopon, coctananer 0,25 w'/c. Hawmn
UPHAATO TPH OJHOTHNHBX KOMIpeccopa ¢ o6bEMOM, HECKOALKO GOAbLIUKM, YeM ITO Tpebyetca Mo
pacyery. B panuom cayuae Takoe peiuenne MOXHO CHnTaTh onpaBianHbEM,

6. Teopernyeckas MOLLIOCTb KOMIpeccopa

N, = 0,183 (1985 — 1670) = 57,7 «Br.

7. HeficTuTe bBaA MOWEOCTL KOMApeccopa

57,7
— = Br.
0,62 70,3 & r‘
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Hunrxaropunfl k. o, A, NPUHAT no cpeHeMy 3HAYEHHIO.
8. SppexTHBNAA MOWHOCTE

70,3
7 0,87

= 80,8 kBr.

Mexanndecknil ¥ n. 4. TakXe NpHuAT 10 cpelleMy 3ilaveHHIO.

2013 (2835) Bud A

P
Dl
-
)

\ =
4,

i
bl
gz
]
l
JLABN.

8
1, J
1
1163 360 Msaa 5 %’
1300 BG.
7275 (2200) ‘ 1215
a - &

Puc. 5.6. ¥cranosounble pa3meph KoMnpeccopioro arperata A110-7-0 (s ckofrax yKaaanw pa
pu  arperatos  All10-7-2 & 1AL10-7-2): §
1 — Oaox ppadopoa; 2 — BEUTHABL ANR 380PABKA MaCAa; J — AHHHA UArNETaHNR D,GS; 4 — AHHuA BCACH
Yo Banun D100,

MouLocTs 3€KTPOIBUTaTEAs, KOMIJeKTyloulero KaMAuf arperar, cocTaBaser 55+
T. €. HMEercs 3anac MONLTOCTH, TaK Kak Ha KaXAuil arperar NpR 3aflanubX yCAOBHAX Tpely
apirareas Moutnocthio 30—32 kBr.

9. Tenaosoii NoTok B KOHAEHCATOpe

Q, = 200 4 70,3 = 270,3 kBr.

Ha srom pacyer moxuo aaxonunre. Jlna cpabuenns onpeAenuM Tenjoofl mOTOK 8 KOHAT
tope no Gopmynan (5.8a) u (5.86).
ECJIH XnajarenT nepeoxJaxjgaerca B Kolllencarope, TO TEHJIOBOE NDOTOK

. Qy = 0,183 (1985 — 564) == 260 KBr,
€C/IH XJajarent Ne nepeoxJamiaeTcA B Koujencarope. TO
@y = 0,183 (1985 — 588) = 255,7 KBr.

Jlerko YCTAHOBHTB, 4T0 tennonofl 10TOK, onpejenennul ¢ Y4eTOM NoTeps 8 ReflerrATeM
npollecce cxaTHA, GyaeT Gonblwe, yeM pacCudTainufl 00 ApYTUN GOpPMyaaM.



TEINJIOBOM PACUET XOJIOQHUJILIIOM MAIUHHLI ABYXCTYHNEITYATOIO CRATINA
H IOgBOP KOMUIPECCOPOB. XAPAKTEPHCTMIUI KOMOPECCOPOB

UtoObl MOJYYHTE HUBKYIO TeMNepaTypy B OXJaKAaeMuplx OOBeKTaX, NOHIIKAIOT
TeMnepaTypy H JaBjeline KHneuus XJjagareHrta. Tlpn 3ToM ymeuswaercss xogu-
LHENT foJaull U XOJOJONPOU3BOAMTENLHOCTE KOMIPECccopa, BO3PACTAIOT HATpY3KH
Ha MeXaBl3M JABIIKElHs, NOBbIAeTC TeMiuepaTypa B KOHLE npouecca CHAaTHE, UTO
MOMET NPHBECTH K HAPYLEHHIO paboTHl CHCTCMBI CMAa3KH Il APYTHM HeXeJaTeabibiM
nocaeacTsnaM. ITosToMy napameTpoM, OTpaHHuHBAIOWHM BO3MOMHOCTb GJIOCTYHEH-
YaToro CiKaTH#, ABJfieTcs TEMOepaTypa HArHerTaHusi, KOTOpas B COBPEMCIlbIX KOM-
npeccopax He jJo/ukna npesbiwats 160°C. Ecair TemiiepaTypa B KOnue npouecca cxKa-
Tl OKaKETCH BEILE YKA3alloli, NepexoisiT HA ABYXCTYnNeHd4aToOe CiaTHe.

B npyxcrynenyaThiX yCTaHOBKAX XJaJaredT MoOCAeACBATe/LIIO CXHIMAETCR Biaualie
B CTYNEHII KH3KOI'O AaBjeHHs (C.H.J.) OT LaBJEHHSI KHOEHWS £, A0 BPOMEMYTOUHOrO
Pup, 2 3aTEM NOCJE OXAA;KACHHST — B CTYIIEHH BLICOKOro AapJeiiis (c.B.J.) OT upoMe-
JKYTOUHOrO A0 LABJEHHS KOHWACHCAUHMH p,. B XOM0AMALHBIX MallliHaX, paGoTalowHX
la aMMHaKe, NMOJIHOE NMPOMEKYTOUHOC OXJAMJACHHE Hapa nocje C.iLJ. OCYLICCTRJsNET-
Csl B NPOMEN{YTOYHOM COCYAE AMMNAKOM, KHISIIHM NpH NPOMeMYTOUHOI TeMnepaTy-
pe. DTOT e aMMHAK OXJAMIACT 3MECBHK NPOMEKYTOYHOTO COCYAd, 10 KOTOPOMY Npo-
XOMHT HAKHI aMMHAK OT KOHJAEHCATOPA K pery/aupylouemMy BeHTimo. B pesyastaTe
TenJIOOOMEH A KUIAKHI aMMHAK Nepel PEryJuipYioiiliM BEHTHJIeM Mepeoxsaxaaetcd,

Hcxoanpie faHnble 15 pacyeTa XOMOAUBHON MalliHHBL ABYXCTYNEHYATOTO CHaTiiA
TakHe Xe, KaK 1 JJs1 oAHOCTYICHUYATON MAaLUHHLI;

Harpyska na HKomnpeccop;

TeMNepaTypublil pexuM paGoTen

BIlg XJajareHTa. .

Tpebyerca onpeleauTh ONHCLIBaemble O06beMbl Kamaof cryneui, adpexTuBuyio
MONIHOCTb [ia BaJly KOMNpeccopa KaAoi CTyNeHy u TelJioBok 110TOK B KollAeicatope.
. Tlpexne Bcero, ycranaBiuBaiT HCOOXOAHMOCTh nepexofa 1lia ABYXCTYICHuaTOe
cxarne. Jfsn aToro Ha AuarpaMme HAHOCST TOUKH Hada/a H KOHUE NPOUECCa CKATHS B
LWHKJe QAHOCTYneHYaToro cxxatusa (npouecc /—2, cm. puc. 5.2, a, G) H olpeaensior
TemnepaTypy B Touke 2. Ec/i 3Ta TeMnepatypa npesbiliaer 160°C, nepexoasT ka AByx-
cryneuyaroe cxatie. Onpenensior NpoMexyTOUHOe NaBJCHHe H TeMneparypy, a Tak-
JKe TeMmMnepaTypy Ha BbLIXOAE W3 3MEeBMKA NpPOMEHYTOUHOTO COCYAd, a 3aTeM CTposT
LWHKA B AKarpamMe H onpeseasiioT napaMerpel X/J1ajareHTa Bo BceX TOYKaX LHKAE, KO-
Topbie saiocsT B Tabauuy (cm. c. 92—94).

Pacuer xpyxcTynelyatoro koMmnpeccepa pefietcs A Kaxzof CTyunemil B onpeje-
Jleniofi  NoC/AeN0BaTeALHOCTH.

1. PaccuuTpiBaioT XoJ0a0npoH3BoAMTeNbHOCT, 1 K& xnaparenta gy (B xJm/xr)

Qo= Br— 1y, (5.14)
2. OupeaeasioT pacxon napa B c.i.a. M, (B Kr/c)

My = i 5. 15)
o
3. Haxopsr pacxox napa B c¢.B.A. M (B Kr/c)
Iy — 1,
Us— i) (l—xg) 1
102 o .

M=M, (5.16)




Cnenyer umeTh B Billly, 4TO (fa—iy) {l—xp) = iy—i,.
4. Onpesiensior o0beMIbIH pacxol ilapa (v m%c);
B C.ILA.
Vign =M
B C.B.A.

Vn.n.n = Mva,

rae v; B vy — yaenbhull o6beM napa, BCACHBAEMOro COOTBRTCTRERHHO C.B.J. H C.B.K., M3/K(
-

38

4omb 0%
475 1160 535 {27

2,95 ! 180

Phc. 5.7. YcTanosounlsie pasmepn KoMnpeccopHoro arperata BX130-7-6 (AHI130-7
BHHTOBBIM KOMIIDECCOPOM:
1 — womnpeccop} .2 — macaootaeanieab; 3 — macnooxnaawtean; 4 — Gaox npuGopon; ¥ — snentpon:

Tens; /— auuug Beacwpannd Dy [25; J[—= ndunA harneralun 0,100,

5. IMo rpaduxy (cm. pue. 5.5) onpenenaroT KoadupuuueHTsl nofaun misi k
CTyneHn B 3aBHCHMOCTH OT CTEneni CiHaTHA, AJs C.H.A. _Pip_ » s C.B.A.
Po

Ilpi onpenenenitl KoadxpuunenTta nojaull HeOGXOMIMO YYECTb THIL KOMID!
6. PaccunrbiBaloT ounncuibaenmblil oGbem (B M%/c):

C.i1. 4.
Vﬂ—ll A,
wa = s
Helt
C.B.AO.
v = Vn,n.n .
B.J0 Au.n ”

[To BetuncaenubiM oGbeMam NOAGHPAIOT ABYXCTYnenuaTuii Komnpeccop. Ko
THBIIOE BhINOJIHEHHEe KoMnpeccopa MOXKeT OHTE pasmwnum; 3TO MOMeET GblTh Koy

L T e g

e 4



Cop ¢ OOLINM G/IOK-KapTEPOM, B KOTOPOM OGBEAHHEH:! CTyMenld HHIKOTO H BHICOKOTO
naBrelud, W KoMnpeccep ¢ o6uleil paMoi, K KOTOPOA KpensTes UHJAHRAPL pasaHy-
HOro AuaMeTpa (14 C.M.J. ¥ C.B.J.), HJH CHCTEMa H3 ABYX KOMNPECCopoB oiocTynel-
4aToro CXaTHfl, B KOTopoil komnpeccop GOJbLIEro pasmepa sBJIAETCS CTYNEHbIO HIl3-

1

*uﬁ_ﬁ
{1, R

' S

1935
1840

3

¥

J
__Ins

1595
/
>

Puc. 5.8. yxcry-

NeHuaThlii KoMnpec-

COPHNII arperaT
A190-3:

I = komnpeccop [I110
{c.B.a.); 2 — Komnpec-
cop PB% {c.H.0.);
d — MacnooTAENHTEAL
1 cTyneun; 4 — mMac-
aootneanteas LI cry-
NCNH; § == WIHT npu-
GopoB | CTY NeHH, 6 —
KT aguoupon 1T cry-
neru; 7 — npnGop yo-
pBBAGHHA H KOHTRO-
aA; ] — prackiBanne
ci.n, Dymﬁ; I} e un-
rHeTagye c.ua. Dy65;

11l —  nrarweraune
cBa. D.65 IV —

BCACWBAHHE C.B.A.-
D6

KOr0o, a KOMIIpeccop Melibulero
pasmepa — cTYNENBIO  BLICOKOTO
Jasnenns. B nexotophix caydasx
Ias C. H, A. HCNOAL3YIOT NOpul-
HeBLE HoMUPECcopsl € YBeaslell-
HbIMH JAHAMETPAMH  WHJIHILAPOB,
He pacCulTanliple Ha BLICOKNE
CTeNeiH CKaTHI,

B nacrosiuice BpeMst Npomblll-
JIGIIIOCThIO BulHYCKAIOTCH Aarpera-

Tl JABYXCTYHCIWATOrO  CAHaTis,
Q,xﬂr'_ Z
230

t =351
o) I: x / L
/
90 / 24
170
/1
150 / /
130 .
1g //
W /
wl”
~55 -850 -485 40 -3 o€
Puc. 5.9. 3aBlCHMOCTH

XONOAONPOI3BOAHTENBIIO-
"CTH arperaroB  ABYXCTY-
NeluaToro CXarTHA oT TeM-
nepaTypl KHNeilus:
I—=AlL 130-7-4;
2—All 90-3.

BKJIOUAIOUIHE KOMOpPEccop Hu3KOH CTyneiH, KoMnpeccop BLICOKOR CTYIEHH, Npome-
JKYTOUHDI COCYA, NYCKOBYIO H pery/dpyIouryo annapaTypy i ipyroe 060pyaosaliiie.
B kauecTBe c.H.A, npHMEHAIOT BHITOBblE H POTALHOIIHLIE KOMIIPECCOPLl, B KAuecTse
C.B.A. — nopuinespie Komnpeccoput 1110,
B arperatax asyxcrynenuartoro cxkaths AJI130-7-4 B KayecTBe CTYNelH HH3KOro
MABAEHUA HCTOJL3OBAH KOMIPECCOPHLI ATPEraT ¢ BHITOBRIM KoMiipeccopom BX 130-7-6
(AH130-7-6) (puc. 5.7). Crynenbio Buicokoro naBfelins CJAYKHUT KoMnpeccopubiil arpe-
rat Al110-1 ¢ komnpeccopom [1110. B komn/ieKT nocTaBKH BXOAHT NPOMEMYTOUHEIR
cocya CIIA 600 (cm. puc. 5.13). )
B asyxcrynesuatom arperate AJI90-3 (puc. 5.8) na ofuiefi pame CMOHTHPOBAiL
potallilonnplilt KoMnpeccop crynenk nm3koro nasnens PB90 ¢ anekrtpoasuratesies,
. i
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NOpLIHEBOR KoMnpeccop CTYneHd Boicokoro aassenns T1110 ¢ saexrTpoapsiratc
ABa MAC/JCOTAGNNTENdA, UINThl NpHOOPOB Kaxaolt crymenu H Apyroe oGopynon:
C arperaTom NOCTaBAAETCS NPOMEXYTOuHel cocyn CITA 600.

XapaxrepsCTHKH ABYXCTynenuathix arperatos AJ130-7-4 u AJI90-3 npen
Aelisl B Ta6a. 5.6, a 3aBHCHMOCTbL XOJIOJI0NPOH3BOAHTENLHOCTI! OT TEMNEPaTYpHI !
s — na pue. 5.9,

TaGauu
- A130-7-4 AL90-3
MoxasaTeny
c. H. A <. 8. A €. H. A c. B. [
Xos000npoH3IBORHTEARHOCTE
npn  cneundlikauitonioM  pe-
wime: o= —40°C, £,=35°C
kBt 157 110
Mxan/q 135 95
Cymmapnan  shdekTHonAR : 90 . 65,5
MOL(IIOCTL NpH  9THX  yCIaO-
BHAX, xkBr =
CymMmapitan  ycranopneHuan : 135 115
MOUUIOCTh  SJeKTpOARliTale-
neit, kBr
MapKl arperarop (KoMnpec- Arperar ArperaT Komnpeccop Komnpec:
copon} AHI30-7-6 All0-1 poragnon il nopiiHen
PB590 i
OnucupaeMul ofbem ’
MB/e 0,236 ©,0836 0,179 0,083
M2/q 850 301 645 30!
YacTora BpauleHnsA CIHXPOH-
Haa
¢l 50 25 25 .20
ol /Ml 3000 1500 1500 1500
Pacxop macaa XA-J0 Haw 0,1 0,06 0,3 0,0
XA-23, xrfu
Pacxol BoAW 11a OXAaxaellHe 8,0 1.0 1,5 1,0
Koxtipeccopan, MY/
Mpuweaaunna . ArperaTel ABYXCTYNEHYaTOTO CKATHA KOMIUIEKTYIOTCH fIPOMEX)Y

cocyaom CITA 600 co wmmHTom aBTOMAaTHKH.
2. PorayHoHHHA KOMIpeccOp pacculTad Ha pa6oTy NP pasHOCTH  AaBjeHuil maruet
BcacuBsliua He Goaee 0,3 MIla (3 xrc/em?) u crenens cxarua ue Gonee 6.

Ecnk ne yaaetca BpiGpaTh KOMIpeCccopsl C pacyeTHaIMH ONHCABHEIMI 00bC
TO B LIPOMEN YyTOUIIOM COCYJe YCTAlOBHTCA AaBJeHile, OTJHYHOE OT PacyeTHOro
cTouTenbnbie paGouHe NApaMeTphl MOXHO OMNPEeqHTb NP HeoOGXOMHIMOCTH
'POMIILIM DACUETOM, 1ICXONA U3 Pealblioro COOTHOWetst 0GbeMoB.

7. OnpesiensiioT TeOpeTHYECKYIO MOWHOCTE Komnpeccopa (B KBT);

C.H.A.

N =M =iy

«Hs

c.B.AO.
N, =M=,

T-8



8. PaccyurniBaior aeiicTouTeNEHYI0 MOWHOCTs Komnpeccopa (B KBT);

C.H.A.
N
T.H.I
NIH.,\]= —:q-:-n—, -~ (523)
c.B. 1.
N,
. 5.2 L .24
Nl 8.1l 1, - ; (5.24)

B wypcombix 1 auniomibiX npoeKTax sxepreTHyYecKHe KoadduUHeNThl POTalHOH-
ILIX H BHHTOBSIX KOMIPECCOPOB AONYCTHMO NPHHIMATb, KaK AJSA nopmuenmx.
9. Onpeaenstor s¢gdekTHBHYIO MoulHOCTh (B KBT);

C.H.A.
N
fu.n
Nun.u b =g (5.25)
"int. gt
C.B.A.
N
_ {8.0
) W TE Eemnd (5.26)
TN

TIlo aTHM MOUIHOCTAIM YCTaHABJHBAIOT NPHIOAHOCTDL 3/1eKTPOABIraTess, NOCTaBAs-
eMOro B KOMIJIEKTE C arperaroM BLICOKOH H HM3KOH CTY[CHH.
10. Brmiqpcasior TenJlosoli notoK B Konjexcarope (8 kBT).

Q= Qo+ Nyt ¥ 42 (5.27)

TEOPETHHGCKBH TENJIOBOH NOTOK B KOHICHCATOpE MOMHO onpenemwh no pasnocru
YAEJbHbIX SHTa/bOUI;
IpH HanHYHH nepeOXJamICHHA B KOlAcHCAaTOope

Que=M{i,— i) . (5.27a)
ITH, €CJH XJapareHT He nepeoxjaxKJaeTcda B Koilaeilcarope,

Q=M (l,— g} - (5.276)

TennoBoll noTOK B KOHIeHcaTope, onpeletenblfi no gopmyaam (5.27a) n (5.276),
OyBeT MeHblIe paccunTand€oro no ¢dopmynae (5.27).

Mpnmep. lNpouasecTn Tennosoft pacyer xonoaknwbHofl MawHHe M nogoGparth Komnpecco
ecan 3aflanbl xoaonouEonaaonu'renhuocrh Qo == 290 kBT, TemMnepatypuhiid pexxum fp = -—4(°
t; = 35°C, t; = 30°C, #,, = —30°C, xsafaTenT-aMMHaK.

Ilo auarpaMmam ycranaBauBaeM, 4To RPH OJIOCTYNIRNYATOM CXCATHH TEMNEPaTyps harilera-
LA npesuiciT 160°C, B moTOMY npHilkMaeM ABYXCTynendaroe CKaTHE.

OunpefeasieM NMpoMEXYTOUHEE HapaMerphl, TEMNepaTypy MHAKOTO aMMiaKa iHa BWXOXE W3
8MEERHKA MPOMEXYTOUIIONO COCYAa, 3aTeM CTPOHM LLHKR B AHATPaMMe H 11aXOAUM NTapaMeTPH XJABh-
arenTa Bo BeeX ToWKax Uukaa, [lapamerpu ceoanm B TaGruuy. Oan paunoro nphMepa napaMerpsl
onpenenennl paHee {cv. Ttadn. 5.3).

Pacuer nponspofum no $opmynam (5.14) —(5.27). .

1. Xonono;xpouanonnrcnhuo::rb I Kr xnajnareira

Go == 1626 — 396 = 1230 KIK/KCW
!
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2, Pacxol mapa B C. H. JL.

290
M= —=
1 1230 0,236 kr/c.
3. Pacxoa napanc. B, A.
1860 — 396
=10,236 - I1 Br/ce
=0, (1673 —383) (1 —0,19) 03!l wele
4. OGvemun pacxod napa:
BC.l AL
V.q-mn = 0,236+ 1,62 = 0,382 m3/c;
B C. B. A.

VA'B_n:-O,Sll - 0,39=0,12i m¥/c.

5, KosbduuHenTts nosaun Kommpeccopos onpefensiem no rpaprky (em. pue, 5,5) B sanr
MOCTII OT cTeledll CHATiA B Kamaofi cTynenu:

Pup
AR . H. A B Cayuae HCMOAb3OBAUHA BHHTOBOrO KOMIPECCOPA NPH CTENEHH CHATAA—

= 4, 3, xoapdurulienr nopaun Ay.q = 0,803 ] ’
AQA €. B, A. B CayYae Henoab3oBalins GecKpeiiltkondnoro NOpIIAEBOr0 KOMIPECCOpa DPH

nell CXarka Px, e 4,3 xoaddunueut nopaul Ae.g = 0,78,
np
6. OnncuipaeMbie o6beMu:
c. . .
0,382
= —— = 0,472 MY/0;
i 0,81 472 M /o
C. B. L,
0,121
. = 0.78 = 0,155 mM¥/c,

Mo stum ofbemam nmofGiipaeN Apa AByxcrynewuarwX arperata AJ1130-7-4, Onacupaemi
o0beM Kamjoro arperara:

c. . A
V"_n = 0,236 M3/0;
¢ B. A.
Va.n = 0,0836 m¥/fec,
Pacuetiioe otnowenne oGuenon
Vox 0,155

v oa

$axTHUeCKOe oTiioweiile 06LeMOB

!
= 0,35.
0,472 3%

[poMexyToukbe mapaMeTpdl CyLLeCTBeHHO He K3MeHsTCH,

B xypcopbom H [AIN10MIONM NPOEKTAX CACAYyeT BHNICAThL MOJHYIO XapaKTEPHCTHKY BuGpa
ro o0opynopanud.

7. Teoperndeckan MoulHOCTL KOMNpeccopal
C. i A,

Nr-n-u = 0,236 (1860 — 1550) = 49,6 kBr;



€. B, A.

Nopg=0.311 (1890 — 1673) = 67,5 kB,
8. NleftcTaurvesbHas MOMHOCT KOMNpPECCOpa:
C. a4. A.
. 49,6
Niyn= "—0—’“8—262 KkB1;
c. 8. A
67.5 §
N, 8= W‘ = 84,4 xBr.
9. 3gdexTiBHAN MOLLHOCTD:
c. #. 4.
enn =g =729 «Br;
C.B. A
84,4
Nopa= 08 = 99.3 «Br.

Cymmapran yCTaHOBAEHHAA MOUHOCTL 3neKTpoasursTenell wa Kaxawfl arperar cocranasier
135 xBr, uro 3uaunTeabuo MpeBlllaeT noTpediyio.
10. Tensionoft moTok B KonjgeHcaTOpe

Q= 290 + (G2 +- 84,4) = 436,4 xBr.

Inn cpasuennn onpenedliM T€nnosof foTok B Kongencarope no ¢opryaam (5.27a) n (5.276):
€ ydeToMm MNepeoxnarKpeHts

Q =0,311 (1890 — 560) = 43,6 «kBr;
Ge3 yuyera mepeoxsamienHs
[ d
Qu = 0,31] (1890 — 583) = 406,5 xBr.

B kypCOBHX H AHIJNOMABIX NPOEKTax TENAOBOR MOTOK B KOHAGHCATOpE ONpeneastoT no oaxohl
H3 npusefacHubix (Gopmya, xenarenbHo no gopmysae (5.27).

PACUYET U HOALOP TEIVIOOBMEHHLIX AIIIAPATOB

Koupencaropu

Konpencaropel cnepyer noAGHpaTh N0 AefiCTBHTENLHOMY TEIJIOBOMY MNOTOKY,
onpeienchiloMy MNpH TeINIOBOM pacyeTe Komupeccopa {cM. ¢. 96 u 106).

Twir KouaencaTopa BLIOHPAIOT B 3aBHCHMOCTH OT Ha3laueHHs YCTAalloBKH, ycaoBui
BOAOCHAGKEHHS M KauecTBa BOAbI C YYETOM KJHMATOJOrHYECKHX JaHHbIX.

B GoabwmHcrbe cayyaeB A/ KpYDHLIX H CPeAHHX YCTanoBoK, paGoTaloux ia
pasinyHbiX XJajareHTax, MNPHMEHSIOT KOWJCHCATOPHl € BOAAHLIM OXJAXAEHHEM —
rOpH3OHTaMbHLIE KOMYXOTpybunie, HMcnonabaoBaTb Takue KOHﬂEHCﬂTOpr eseco-
06pasno npH HadWuHk 0GOPOTHOrO BOpOCHAGMKEH s,

B cayuae npAMOTOYHOH CHCTEMbI BOJAOCHAGMKEHHS W3 €CTCCTBEHHLIX BOJOEMOB HA
KPYNHbLIX XOJOAMJbLHLIX YCTaHOBKax, paboTajoulnX Ha aMMHaKe, HCNOJADL3YIOT BEpPTi-
KajbHbple KOMXYXOTpYOHLIE KOHJAEHCATOPhI. .
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Hnn pafionoB ¢ HH3KOfi OTHOCHTENLHOM BJaMKHOCTBIO BO3AyXa peKOMeHayeT
NpHMelATh HCNapiTeblible KOHACHCATOPHL.

3HaunTeJ]bHOE KOMIMECTBO MalhiX H CPEJAHHX XOJOIHJbHBIX MAllHH, PaboTaiouy
Ha XJafoHaX, KOMMJIEKTYeTCs KOHJeicaTopaMi ¢ BO3AYIIHEIM OXJaKaeHHeM. B con
C OrpalHYEHIIOCTLIO 3aNacoB BOALL KOHICHCATOPL! C BO3LYIIHLIM OXIaRAeHHEM J0IK!
nHafiTH WHpoxKoe MNpiMEeHCHIIE Ha YCTAKOBKAaX J0G0f X0J0J00pPOH3BOARTENLHOC)
paGoTaloullTX Ha pa3/iHuHbpiX XJajareHTaX, B TOM Ylicie 1a aMmMHake. Boaaywbie Ko
DEHCATOPLl MOMKIO DEKOMEHIOBATh /A YCTAHOBOK, PacnojoMeHHbHX B palfioHax
MaKCIMaJbION pacueTioil TemnepaTypolt Boaayxa ue Buiwe 30°C.

Texuinvieckiie XapAKTEPHCTHKIL TODH3OHTA/NbHLIX KOMYXOTPYGUBIX KOHIEHCE '
poB npeactasiens 8 TaGa. 5.7, BepTHRAJAbHEIX KOKYXOTpYGHHX — B Taba. 5
FOPH3OUTANLILIX KOMYXOTPYOlibiX C IapYKHBIM opebpeHileM TpyO A/1a MallHu, pal
TaCLNX Ha XJajoiiax,— B TaGa. 5.9, 5.10, Boanywmslx AN MawuH, paGoTaiou
Ha ammHake,— B TaGa. B.1l.

Tabarua
&% TaGapiiibie pasMepu Yenosmbie poxonn, MM g’x g
T % $o4) £
Kongencatops 5 § B 2 = o - E < : g ] i
g% | g 3 g 3 = | & z | 55| £
2a & = g E £ a - B 28al ¢
28 | Ra | Aw | 8@ | &x 3 8 £ & |OfE| =
KTI-10 ] 408 | 1880 | 535 | 76O 99| 50 10 (1/mpl CI6 ] -
KTI'-20 20 | 500|200 | 80| stof 144 | 50 | 20 [ 7O |o32| ¢
KTr-25 25 500 | 3430 | 810 | 910 144 | 50 20 70 10,391 D
KTrI-32 32 500 | 4430 | 810 | 910 144 | 50 20 70 | 0,62 | 1
KTr-40 40 600 | 3520 910 | 1000 216 70 25 80 0,63 ) IF
KTIr-50 50 600 | 4520 | 910 | 1000 | 216 70 25 80 (0,7 (It
KTT-G5 65 G600 | 5520 910 | 1000 216 80 25 100 0,885 2
KTT-90 90 800 | 4640 | 1110 | 1230 | 386 | 80 32 | 125 1,26 | 3
KIT-110 1o 800 | 5640 | 1110} 1230 | 386 | 80 32 | 125 1,58 | 4
KIT-140 140 | 1000 { 4750 | 1330 { 1670 | 614 | 100 40 1200 2,0 |5
KTT-180 180 | 1000 | 5750 [ 1330 | 1670 | 614 | 100 40 (200 125 |6
KTT.250 250 | 1200 { 5845 | 1520 | 1940 j B70 | 125 50 | 250 13,5 |¢©
KTTI-300 300 | 1200 | 6845 | 16520 | 1940 | 870 | 125 50 | 250 | 4,1 |1

MNpumenaunsa: I. Tpy6u B woupencaropax auamerpoM 25x2,5 mM #3 craan 10.

2. Yuesio xopoB Bo Beex KoHpehcatopax 8, xpome KTI-10, B kotopom 10 xopos.

3. Mpepoxpankresbntle KJapany ana KoHgencaiopes o KTI-65 Braousrtensdo ®Mewr
nosuufi npoxon Dyl6, aas octansikix Dy25. .

Henapnreasnsiil kongencatop MK-125 Koucrpyxuun Mnpoxoiopa npencran.
cofiofi TennooGMentnslil aunapaT ¢ BOJQ-BO3AYWIHHIM OXJAaxacHHem. On coctoin!
teiyiooOMeHofl GaTapen BepTHKAJbHO-3MEEBHKOBOTO THNA H3 CTAJIbHLIX MMZJKHX 1
¢ uaowanvio nosepxuocti 130 Mm%,  (opHomgencaTopa KOJVIEKTOPHOrO Til!
nJoWAaABe0 nosepxuocTh 32 M* 13 opebpeHHbiX TpyS, ABYX BEHTHAATOPOB C o0
pacxoaom so3nyxa 7,92 m¥c (28500 m%/u), nerane kpemnenua. Os untencidy
LIHH npouecca oxJaxienns BoOAbl MEXJy psaiamd TpyO oxJaxjawollero smecr
YCTaHOB/CHH TelIOOOMEHHLE NOBEPXHOCTH 13 JepeBa, NAacTMacchl HAH Jp)
MATEpHA/IO0B, HCNOJAb3YeMBX B KAUECTBE 3anofHuTe/]ell BOJCOXJAMAAIIHX |

JUHpell.



TaGanua 5.8
.5 FagapuTitie paaNeps JuoMeTP NPOXOAR, MM e ;
& x
Konpen- : -3 S EE' %
caTopn r_{E = = g_ g
EE ".Hsﬁlerp I!.I.!JI'%IIHH uuc;;ra % nape xtm\y;o& ? ;_“z_ g &
=4 2 8ed 2d
50 KB 50 700 920 5500 64 70 32 I,12 2490
76 KB 75 800 1020 5500 96 70 32 1,27 3350
100 KB 100 1000 1220 5000 150 80 40 1,8 4650
125 KB 125 1000 1220 6000 150 80 40 2,2 5590
150 KR 150 1200 1450 5000 210 100 50 2,64 6625
250 KB 250 1400 1650 5500 312 125 50 3,64 10605

Mpumevanna: L. TpyGu anamerpom 57X 3,5 MM Buhoanens n3 craain 10 crokofiiof

nilaBkH.
2. TlpejoxpannTeabuble Kjanans aan 50 KB unmeor ycnosusit wpoxon Dyl5, ana ocranbuuix

mapok D25,

Ta6anua 5.9

:lnom.nnot"‘ Lhramerp 1 Markcnmans-
KonaeHcarTopsl m:n"p"x"fggﬂm ofeyaliku. .EIJiluaquYU. Yucno tpyod Hadi Harpyaka, | HYucho xoaon
) "3 xBr
KTP-4 4.8 194 1,0 23 15,4 42
KTP-6 6,8 219 1,5 29 215 4;2
KTP-12 12,8 377, 325 1,0; 1,2 86 43,3 4,2
KTP-18 18 377, 325 1,8 86 62,8 4,2
KTP-25 - 30 404 1,56 135 105 4
KTP-35 40 404 2,0 135 140 4
KTP-50 49,6 | 404 2.5 135 178 4
KTP-65 62 500 2,0 210 216 4.2
KTP-85 92,5 500 3,0 210 322 4,2
KTP-110 107 600 2,5 293 373 4
KTP-150 150 600 3,5 293 523 2
KTP-200 200 800 3,0 455 698 42
KTP-260 260 800 4,0 4556 1360 2

Mpumeuakne. B xohjgencaTopax npHMeHcHH Mejlide naKaTnbe TpyOu AlianlerpoM 20 X3 mu.

Jinst yMeHbluenust yHoca B! Haj GaTapeeil (10 XOJY BO3JYXa YCTAaHOB/CHBI S/H-
MHHATOpL  (BOXOOTAC/IHTENH).

OBLLKIT TenJoBoji noTok KonaeHcatopoB 315 KBT npu ynennstoM TeNaoBOM NOTOKe
gr = 2300 Br/u?. Pacxop umpkyaupyouweii soas 0,00833 m¥c (30 m*u). Pacxon
ucnapsiouieiica Bofwm 0,6 M%/u. TabapuThble pasMeprLr KollicucaTopa: Jnhiua —
4830 MM, wHprEa — 4560 MM, BbicoTa ¢ BeHTHAATOpaMiE — 5720 Mu. Macca 6970 kr.

Ilps uLeHTPaNH30BaHHOR cHCTEME OXJaMeHHs tioaGupator obuntrii KollxencaTop
Ha BCIO XOJAOAHABHY YcTanoBky. [lpH neuempam.{aouauuoﬁ CHCTEME OXJaxKACHHI
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Tat6auua 5.10

L& = i R YeAoBHbIE RPOXOAH, MMITa5ADHTARE PaIMEDLl, MM . é_":
251 § 3 b= X .
&ot B E Apa
KORReHCATOpH 5“0 E‘.‘;‘ o & - . 2 a %06
gal ak 8 5 % n 2 z 8 5%
g¥sl g8 | # 2 : g & z g g g\a
cz8( g8 |23 | 7 | €| §| 8| &8 5 & gk
MKTHP-10 10 { 325 1500 | 60 25 20 50 1850 | 530 665 | 0,0885
MKTHP-16 16 | 325 1500 [ 90 40 20 65 1850 | 530 665 | 0,0795
MKTHP-25 25 | 317 2088 110 40 32 65 2450 | 600 700 | 0,142
MKTHP-40 40 | 426 | 20 i74 50 40 100 | 2500 | 640 790 | 0,185
MKTHP-50 50 | 426 | 2500 | 174 50 40 125 | 3000 | 640 790 | 0,2325
MKTHP-63 63 | 426 | 2500 | 218 65 50 125 | 3000 | 535 790 1 0,2i25
MKTHP-80 80 1 530 | 2000 | 358 65 50 150 | 2530 | 700 930 { 0,265
MKTHP-100 [00 | 530 | 2500 | 358 80 65 150 | 3050 | 700 9301 0,335
MKTHP-125 125 1530 | 3000 | 358 B0 65 | 200 | 3580 ) 700 930 | 0,411
MKTHP-160 160 | 600 | 2500 ] 530 100 80 200 | 3150 | 800 1020 | 0,430
MICTHP-200 200 1 600 | 3000 4 530 100 80 200 | 3650 | 800 1020 | 0,520
MKTIIP-250 250 | 700 | 3000 } 730 125 100 | 250 | 3650 | 870 1155 | 0,850
MKTHP-315 316 700 | 3500 { 730 125 100 | 250 | 4150 | 870 its5 | 0,990

nPIIMC'IBlI ne. B HOHpencaropax napiscieHs prﬁbl € pakavdenil pedpanit ocoGoro T
KDNH.QHCEI'OPH npegHasnaqens MPenMy WecToeHHO Aaf CYA0BuX YCTANOBOK,

naunlosee pauNOHaNbHO MNPIMCHEHHE KOMMPEeCccOpHO-KOWAeHCaTOpHEX —arperat:
B nocsieniieM cnydae npouaBoautcs ile nogfop, a 1MoBepoukbli pacdeT KOHAEeHCaTo
DBXOLfLIET0 B KOMIUIEKT arperara. i

Pacuet Koujencaropa CBOANTCA K ONpeRenenitio noWant TenJonepeaaioueh
BEPXHOCTH, MO KOTOPOH NOZGMpatoT OfHM MJN HECKONLKO KOHAEHCATOPOB € CYMA'
Hoil NJOWAanbio [TOBEPXHOCTH, PaBHON pacueTHO.

PaccyiTeIBAIOT pacXof BOA iJifl BO3AYXA I 1IPON3ROAAT Nonfop HACOCOB HAM 1
THJAATOPOB 1111 noBepounblil pacueT oGOpyNOBaNNs, NOCTABANEMOr0 B KOMillieKTe

[lnowaznb Tewjonepenatomeli noBepxHoOCTH KoipeHcatopa F (B M?) onpenenno’
dopmyse
Qy, - 1000 )

kBep ¢

rae Qg — CYMMApHBIT Tengomoli nOTOK B KOBjeHC3TOPe OT BCeX FPYNN KOMMOPECcopoB, onper
REII NPH TENJOBOM pacgeTe KoMnpeccopa, KBT;
k — yosduukent TenaonepeIaun KopgeHcaTopa (3aBHCHT OT THna annapata) Br/(m?.K
Gcp——CpeaHan pa3HOCTL TEMTePaTYP MemAy KORIEHCHPYIOWHMCA XAanareHToOM H oxnar
weft cpenod, K.

Koadpuusents Temonepeaaun Kowfencaropos k [B Br/(m*- K)] pasanunoro
npuBcness! HiAKe,

Koxyxorpy6Gune
rOpu3onTaNbHbe ANA BMMHAKA 700—1000
BepTHKaabIbIE » » 800
ropu3oHTaNbINE A7 XNajgonoB 700
Opocurenphuie 700—930

Bosaywnoro uxaampenust b



TaGaumna 5.11

Janua Yucao pagon | Ctuee kony- | romane #apym- | Fipumepradt apoua- KOMHYeCTRO BeHTH-
TPYGy M TpVe ECTBO TpYG nofl nosepxioc- BOAHTENBUOCTh
PO By By TH, Ml peHTHARTOPA, M'[C HTOpoD

AIII!&PHT}.\I BO3AYWHOro oxJaaxjeHia majdomoTouHHOrO

THna (ABM)
1,5 4 94 105 7 1
3 4 94 220 14 2
1,5 G 141 160 6 |
3 6 141 325 i2 2
1,5 8 188 210 5,5 1
3 8 188 440 it 2

AnpnapaTth BO3AYWNOro oxhadMpuenHs ropH3cuvaabuoro tuna (ABI)

4 4 282 875 39 nau 75 |

8 4 282 1770 2

4 6 423 1320 33 uau 70 1

8 G 423 2640 2

4 B8 564 i740 28 nan 67 1

8 8 564 3500 2
ApnapaTh BO3JyWHOro oxJAaxjehun 3Hraaroolpassore THNa
6 4 5G4 2650

6 6 846 3000 180220 =
6 8 1126 5300 —

Mpumenanna: 1. B rabsHue yKa3ausl [I0IMaH MOBEPXHOCTH anMaparoB ¢ KOxpdHuHei-

Tom opefipennn 9. )
2. Aunapafhl MaNONOTOMHOTO THNA BHLNYCKAIOT KAK C rOPH3OHTAALHLIM, T3K ¥ C BEPTHKA/ILHGEIM

pacnonometinem 1py6.
3. B annapatax ABM u ABT ¢ ynpoewnoit panHoli Tpy6 yCranuBlieHo ppa DeH1W/aATOpa.

4. Jloxymenrtauns Ha annaparel paspaGorana BHHHuedtemaw.

[pu pacuere nioiagy Terionepesaoniell nopepXnoCTd MoMi0 BOCNONLIODATLCH
(opmy/oil AnA onpelleneHus yAelsloro TEMJOBOLO foToKa (B Br/v?)

Gp = kecp.

Nasa ncnak)me.nhnux KOHJEHCATOPOB YAeAbAwi TenfloBoil rnoTok ¢p = 1750+
-+ 2300 Br/m.
Cpeniolo pasHocTh TeMNepaTyp MOMKHO ONPElieHTh Kax Jorapudmuueckyio, ecau
OTHOWIeH e PA3HOCTell TeMnepaTyp NOTOKOB B Havale i Koiille npouecca Gonbuwe 2,
. HAH KaK apH(MeTHUECKYIO, €C/1H OTHOLUeHNE 3THX pasnocTell TemnepaTyp Meubiue 2.
CpeaHas norapHMHUecKas pa3HOCTs TeMuepatyp onpejelsercs sio opmyse

G5 — 0,

B
6.
*

Bcp = (5.29)

2,31g
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rne Us—pasiiocrb] TeMiiepatyp B nauaie Tenjonepepaiowell nosepxHocTH (Goabwan pa3AoCTL Tev
nepartyp):

0.—-paau0&:ﬂ; TeMnepatyp 8 Kole TenJonepenaioulef MOBEPXHOCTA {MeHLWAN pa3HOCThL TE™
neparyp).

Cpeanana apumeTHYecKan pPAa3sHOCTh TEMNEPATYP PpacCuHThIBaeTcs to ¢opay.
h+1,

Al =1, — 5

(6.20

rie !y— Temnepatypa Kowgenlaunm;
{, u {y— TemrepaTypa oxjangalouteii cpeaul, nocTynalowlefl B KoideHcaTop M orxoaautelt ¢ Ko
Jeiicaropa.

o paccuntannofi noOWARH NOBEPXHOCTH NOAGHPAIOT KOHIEHCATOP COOTBETCTD

" wllero THna (cjenyeT BbinkcaTh MOJHYIO XapaKTepHCTHKY anmapara).

Pacxon oxnamnaiowesi Boist, HocTynawueii B Konaencatop, Vi, (B M¥c) naxon
no (opmyne
Qx
cpllgn

BA

; ) 6.7

rae @y — cymmaphulil Tennosoill notoK B kompencatope, KBT;
€— YASALHAA TEIVI0eMKOCTh BOAnl [c == 4,19 kllx/(xr + K)]:
p — RAoTHOCTL Bofl {p = 1000 kr/mM%);
Aly, — nogorpes pofw B Kougeuncarope, K,

Mo pacxoay Boaw! ¢ ydetom HeoGXOAIMOr0 HANopa MOAGNPAIOT acoC HILIL HECKO.!
Ko iacocos neobxoanmoii nponssoantenbHocTH. O6sS3aTellbhO npeaycMaTpHBa
peseppubiit nacoc,

I'o Toit e opryne (5.30) MOKHO OlIpeAENUTL PACXO BO3AYXA A/18 KORACHCATOP
BO3AYUIIIOrO OXJAMAEHHA, TOALKO B (pOPMYJY NOACTABIAIOT COOTBETCTBEHIO 3HAUEN:!
YAenLHo#H TenNoeMKOCTH M IMIOTHOCTH BO3AYXA H pa3HOCTh TEMMEpaTyp MeMuy B
RAMWNM M BLIXOJLIULMM BO3AYXOM Ha KoHAeHcaTope. ’

Ypenvian TtenfoemkocTe pozayxa ¢ = | k[lx/(kr.K), nnoTitocTh BO3jyxa o
temnepartype 20—35°C p = 1,2 1,15 kr/m®

B kypcopex i AHILIOMHBIX 11POEKTaX CNeAYyeT opene’aTs TenjioBof NoToK H n:
Waab Tennonepenatoyieil 110BEPXHOCTH KouAelcaTopa npu Haubo/lee TAKEIHX YC.
Busix paGoTl.

Mpumepw pacyera Kouaencatopos. l. [MogoGpare HenaputeabHulfi KOwiewcarop Las xo
AuAbHON MaWHeH, padoTatouiefl Ha aMMHaKe, X0J0A0NPOHIBOMNTENLHOCTLIO Qp = 200 wBr r
p, = —22°C, f, = 36°C, {; = 3I°C, t,, = —I5°C. Tennoeod notox B KouZencaTope Q.
= 270,3 xBr—-cM. npumep pacuera ofHOCTYNew'iaroro KoMmpeccopa (c. i01).

ITpn pacuere mapamerpos Obi NPHHAT HCMAPHTENbHBA KONAEHCATOP C yAeAbHHM Tenaor
norokoM ¢p = 2000 Br/m.

[lotpeGuas naowaie Tensonepedaiollell NOBEPXHOCTH KOHAEHCATOpPA

Qu _ 270,3 - 1000

F=4r = 20m

= 135,2 M.

Mpuunmaed Henapuzeasuwil Kounencatop HK-125 ¢ naoutansio nosepxyoctH Tennooby
130 M3, ¥Ymenbluease TOBEPXHOCTH OPOTHB pacueTHOR NPHBEIET K 1iEKOTOPGMY NOBHIUERKIO 1
pepaTyphl KouleHcauHu (B nanuom caysae go 36,5°C).

Pacxos soawt ka Bocnodneniie notephb cocraBianer 0.6 M*/u (0,00017 m¥/c).

2, Onpefeauts naomanb Tenaonepefalotiet NoBepXHOCTH # BofofiparTh KOMIEHCITOP -
XOROAHALHOR MAWRKE, paGoTaloweil ia xaagoue-12 npH fp = —I4°C, f, = 32°C, {5 = 1Y

-



the = lG;C. X onogonpousBopdTenyHocT Malinubl @ = 100 kBr. Ilapamerpu onpenenens B
npnmMepe .

P 115.1;1 pacuera RpuaHMacM: TeMaepaTypa BoAM, NocTynaioed aa Konlencarop, fpy = 22°C,
TeMnepatypa Bopsl, OTXOARNEN C KOWAeHCaTopa, faps = 27°C. Kowpencarop ropuaontanbumil
KoM yXorpyOukill ¢ wapymusn opeSpennem 1py6 tina KTP, Kospduubeur Tensonepegaun kb =
= 700 Br/(m) K),

Han pacuera Kopgencatopa onpelesnem:
a) pacxoa arenra no dopuyae (5.2)

100

e ———
M= 483

= 0,765 krjc;

6) TeuacBoil noToK B KOnaencarope no Qopmyre (5.86)
Qg = 0,765 (595 — 431.1) = 125.4 xBrt;

B) CPEAICIy NOTapHMHYECKYIO PaSHOCTL TeMnepatyp no gopmyae (5.29)

10 —5
ecp = _——l =7,25°C.
2.31g —=
g 5
Macwanb Tennonepesawowell NHOBepXHOCTH KOHJeHCaropa onpeeaseM no hopmyne (5.28)
125,4 - 1000 '
' = —————— . 04 2,
F="00.7.25 - W

Ilo ra6n. 5.9 moxuo BwGpats Kongencarop KTP-26 ¢ naomanei nopepxHocTH TenaooCMens
30 m%, Ecap Kowaencatop BXOAHT B KOMNVEKT TIOCTABKH KOMNPeccOpno-KonAeHCaTOPHOTO arperas
Ta, TO Cnefyer yCTaHOBHTb, AOCTATONLA JIH €ro NAOuAfb NOBepXHOCTH AJAA 3afaithOro pexHMa
pabortst.

Pacxoa BonH na OXJ2AetHe KOWAEHCATOpa paccuMTmBacM no gopmyde (5.30)

125,4

-
= 19 j000.5 - 01006 M/e

L4

Mo pacxoay BoAn noAGupaem nacoc mapku 2K-66 npomsmomntensnocrsio 6,9 alc.

3. OnpenesnTh miIowaAb Tensonepefalouieli nOBepxHoCTH H Topo6paTk kKoniepcatop ANa Xo-
JIOHAbION MallBHE, paGotaowel Ha ammuake mpu f, = —40°C, f, = 35°C, {, = 30°C,
Ihe = —30°C. XonoaonpouzBOLNTEALHOCTh MallHin Q, = 290 kBrt, rennosoft notok n  Kou-
xeucarope ¢y = 436,4 kBT1. Onpenenenne napamerpon W Tenosoi pacyeT MallliiHbl npoH3Bede-
nur)i)auee {cM. ¢. 108).

- Ilpouapenem MoaGOp ABYX BapHaHTOB XOHAEHCATOPOB (C BOAAILM H BO3AYWHLIM OXJAKACHI-
eM), YCJIopHO nplHse TeMACpaTyYpy KOHAEHCAUHW oONlHaKonok B 06onX cayyanX (B ACHCTBHTENb-
HOCTH NpPH DOARHOM OXJIaX/IEHHN TemilepaTypa Konlencalyn OYNeT nuKe),

a) BapHaut © roOpH3cHTaNbitbiM KOXYXOTPyOHLIM Kouneuca'rogone.

Temnepatypa poful, nocrynawputelt B konaencarop, fyyy = 25°C, ortxoasiuell C Konaenca-
TOpa, fn,, = 30°C.

Cpenuna pasyocTh temnepatyp f8cp = 7,25°C (pacuer Takofl xe, KaK B npeguiyuleM pH-
sepe). . [

P Kos¢gduunent rennonepesaun komheucatopa k= 800 Br/(M%.K),

Muaomals TenAonepesalowlel nOREPXHOCTH KOULEHCATODa

436,4 - 1000
= ———————— 3 75 2 M3,
ey L

o ta6a, 5.7 npunumaem konaepcarop KTI-90 uan fba xougeuncatopa KTr-40. Pewensue
SABHCHT OT PaBROMEPHOCTH HaTPY3KH B APYTHX (2KTOPOB, KOTOpHE uedGxoAlMO yuecTb npit BhGope
0GOpyROBAHHA. .

/
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e
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TR e

PECXOA BOJH Ha OoXJaXiaeulie Koujelcaropa

436,4

Vor =5 1000 5

= 0,021 nifc,

Mpunumaem 1py nacoca mapki 3K-9a npouspoputessuoctsio 11,1 ale wawami (oanm nacoc

peaepsithifl).
6) Bapuawt c xoOHZeHCAaTOPOM DO3AYLUKOTO OXJAWAEUHd.
Temnepatypa BXoufulero poanyxa fa, = 206° C, smxogsuwero ts, == 32°C,
Cpeansist paspocTL TeMOepatyp
By = — =2 — 5 5°C.
2,3 lg-s" .

Koadputient tenaonepenaud konAencatopa k= 30 Br/(M3-K). [laowaie rtennonepena-
loutefi NopepxsocrH KomAencaropa

436,4 - 1000

P b Mo O 3,
.F 30.5.5 2645 w

o ta6a. 5.11 pu6xpaeM annapar DOIAYWHOrO OXJAa¥AeHNA ropi3onTakbsoro tana ABI
C MIoULaNsI0 NOBEpxHOCTH OXnaAenwa 2640 w2, aaunof Tpy6 8 M (wncac pajlon 1py6 6).
Pacxon soapyxa
436, 4

Vﬂ = T-—lﬁ = 60,6 m3fc.

Annapatu ¢ yApoeunofl naamHolt TpyG oGeayRuBaloTCa ABYMA seutihaatopami, Ha aaunom
anfapate YCTAnoBNENE DenTHAATOPH BPOK3IBONNTENbIOCTbIO 33 MY/C Kamablil,

*
'

Henapurean paccoasnsie

BuiGop pacconnnbix icnapuresied onpenenseTcs NPHHATOR CHCTEMO]l oXJaxje-
HUAD ApH 3aKPHITOIl CHCTEME OXJAMKAEHHsS HPIHHMAIOT KOXMYXOTpYGubte ncnapuTents,
npit OTKPHITON — tanenbible,

Mnowaar Tennonepesatowedl nopepxuoctn wesaputens F (g M) onpefensior no
popmyae

Qu r
Foem RAL {5.31)

rie Q, —- Tenn0BO} NOTOK B HcnapliTese, oOnpejeeHHuii TenToBWM pacyerom, B,
k — KoadxpuuHen T Tenaonependuit HCnapaTens [3asuckT ot Thna ecnaputess, (Br/(a? . K)):
Al — cpepuan pa3iocTh TEMNEPATYP MEKAY XJaAOHOCHTEAEM H KUNAUINM XA3]areHToM.

Cpeausisi pasiocTe TemnepaTyp AJsi MalinH, paGortaiouXx Ha amMuaxe, 5—6°C,
JAs Mawuy, paboTaouinx ira xnajonax, B annapaTtax 3atomjiesuoro titna 6—38°C.
B anilaparax Cc KinenieM xiagarenta siytpl TpyG 8—10°C. CoorBeTcTBeN0 YARAbHDI
Teniosoil noTok Qp = kAL A5 OpUeHTHPOBOUNBIX PacueTos MOXKHO NpWIATh (b
Bt/m?):

11



Vicnaputenn nnas ammnaxa
KoxyxorpyGuaik HIKT 3500
navenbhpi HI 2300—13500
Hcnaputean s xnapona-22
KOKYXoTPYGubifi ¢ 1pyGamMu

HAKATHRIMH  MeHbIMH 4700~-6400

TH2JKHMH CTaJ1bHbIMH 2300—4700
C KHTIeHNBeM xsianareHta BiuyTpu 2300—11000
Tpy6 MTBP

Nas ucnapureseit, paGortaiomnx Wa Xniajnoe-12, KoadiuutienTu Tensonepenayy
I yaeAuliblit TenAoBoll NOToK npumepiio na 10% Mewblue, deM Ans HenapiuTenedl, pa-
GoTaoiux Ha xhagone-22,

Pacxon xnanonocurena ¥, (8 mM%c), HeoGxopumbiil Ara 0TBOAG TEIJIONPHTOKOB B
oxnaxaaemMom o0bLEeKTe, MOMIO ONpeleldHTs no (opmydne

Vo Qa
cpppldy,

(5.92)

rge V, — pacxon xaanowocutean, M¥/c;
Qy — TennoBoR NMOTOK p HCRapHreae, KBr;

Cp — YACAbHARA TEfUIOeMKOCTh )énanouocu-reaa fpk cpepHeit paGouedl temnepatype, xlx/(nr.K);
pp — TMAOTHOCTL paccoda, Kr/m3,;

Al — pasHocTe TeMnepaTyp paccoja Hd BXOfe B HCHADHTENb W Ha DEIXOAE H3 Hero, IC.

PasuocTe TemnepaTyp paccona Ha BXOAE H BIXoae u3 wcrapurens (p °C) npuni-
MawT B 3aBHCHMOCTH OT BHJAA OX/armaeMblX annapaTosn:

Barapes 1 BoagyXooxaapnTeny 23
TexwoJoruyeckne annapatul 4—6
MemGpaHnbie CKOPOMOpPO3RblBIe ANNAPATH 1

Io pacxony xnajonocutena noabupaior Hacoc ¢ ydeToM HeofXOANMOro nanopa
(cMm. ¢ 173—173).

B npoeKTHbX OPranH3aulHx TeMMoBOil NOTOK B HCHapHTelle ONPERe/RIOT B 3aBH-
CHMOCTH OT oflWero pacXofia XJajOHOCHTeNR. )

B ycTanoBKax ¢ pacco/ibibiM OXJIAKIEHHEM, NPeanasiadeynsX A Npeat puATHIl
TOProbMi W OGUIECTBEHHOIO HHTAHHS, ONPENeNsoT AelicTBUTeNbULIH Koadipiunent
paGayero ppeMenid ¥ KOJHYECTBO WHPKYJHPYIOWEro paccosia. XoMofu/blylo MantHny
BLIOpaloT 110  XOJIOAONPAH3BOAHTENBHOCTH OpyTTo € ydeToM notepb B Tpyfonpo-
BOJAX H alnapartax, Nojs3yschk rpadikaMy 3apHCHMOCTH X0JI0L01 PO3BOAHTENLHOCT
OT TeMNepaTypbl KHMNECHHA XJIANATeHTa C YYETOM TeMNepaTypb! KOlLJAeHCAUHMH.

TexunuecKne XapaKTepHCTHKH HenapHTe/iedl npiBeaens B Tabiiax: nanelbisix —
B Ta6J. 5.12, ropH3oHTaNbHLIX KOMYXOTPYOHLIX 114 palorsl 112 aMMHaKe i Xanonax
tina MKT — B 7a6n. 5.13, ¢ sHyTpuTpYGblM KuneHueMm xaajonop tina HTBP —
B Taba. 5.14.

Tlpumep pacueTa pacCoAbHOrO HCNAPHTENA. Y CTODHOBHTh peXim paloTe, Bumbpate Kollent-
pauﬂm fraccona H no,qupa'n] HCnapHTEJ’]b BJAH OXJamieHHd IiaMEP X0A0AMALIHEKA ATA Xpaltf!lﬂﬂ
¢pykron, Temneparypa po3syxa p kamepax —0,6°C. Tensoboit notok B HenapHtese, onpelenen-
HHA TeJOBHM pacyeToM C Y4YeToM norepk, Q, = 250 kBr.

Jan kamep xpanedun (ppsvmnn uesecoatipasno nPuHATL nepenal TeMOepatyp Mekay DOa-
AyXOM Kasepu H pacconom 5—6°C. )

146 .
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TaGanua 512

FabapuTHNEe pasMepn, MM
Herigpritemi 0’:;“’;'-[‘(’3%_"_'“ Koauuecrso Buecmmcnr

" ;\“. " CrisunA Aalua UTHPHHE BRCOTA O AMMUAIY
30111 30 6x5 3470 575 1050 0,169
4OMTI1 10 8x5 3470 735 1050 0,223
60UIT GO 12%5 3670 1060 1050 6,332
SomI 90 18x5 3670 t045 1050 0,497
1201711 120 12x 10 G100 iti5 1200 0,501
180HIT 180 18x 10 6100 1625 1200 0,744
2401111 240 24> 10 6100 2135 1200 I,008
320H11 320 32x10 6100 2815 1200 f,34

Tacanua 5.13
Fefapitibie pa3Mephl, MM
chﬂn‘“feﬂﬂ rlol;::g::?(fé:n Hucno ny “Exwyu-

a' : nllaMeIP AJHHB 'II.INP"“-‘ BhRiCOTA TWO "or:;‘nnnpﬁrP"-
HKT-40 40,7 680 <8 3580 1075 1590 216 G,52
HKT-50 54 600x8 4580 1075 1590 216 0,7
NKT-65 67,8 600x8 5580 1075 1590 216 (0, 885
HKT-90 9%,8 800x8 4670 1310 1950 386 1,14
HKT-110 121 800x8 6670 1310 1950 386 1,58
HICT- 140 154 1000 10 4800 1493 2270 GG 2,1
HKT-180 193 1600 x 10 5860 1493 2270 616 2,64
HIKT-250 273 1200 12 5920 1768 2670 870 3.8
HKT-300 327 120012 6920 1788 2670 870 1.5

Npumevasune. Uncao xopos 8 HKT-250 w HKT-300 — 4, a octaasumx — 8.

TaGanua 5.

Henapurena nu?:;}ﬁlao%?n. ,RHE::;?I:“ .;I,L,;“p':.a_ Yucao Tpys Ypeno xof0B E:ext;:;::r
ut N LEA
HTBP-5 5 273 1500 64 26 0,0054
WTBP-6,3 6,3 273 2000 64 28 0,0072
HTBP-8 8 325 1500 98 20 0 0L87
WTBP-10 10 325 2000 98 22 0,0116
HUTDP-12 5 12,5 325 2500 98 20 0,0145
HTRBP-16 16 325 3000 B8 22 0,017
HTBP-20 20 426 2000 184 14 0,0216
HUTBP-25 25 426 2500 184 14 0,027
HTBP-31,5 31,5 426 3000 184 14 0,0321
HTBP-40 40 530 2500 282 12 0,041
HTBP-50 50 530 - 3000 282 10 0,049
UTBP-63 63 600 2500 416 16 0,061
HTBP-80 80 600 3000 416 8 0,072
HTBI-100 100 700 3000 568 6 0,1
WTBP-125 1256 700 3500 568 6 0,117
HTBP-160 160 800 3500 750 6 0,154
HTBP-200 200 800 4000 750 6 0,176
I

Mpumenanne. Henaputenn HTBP-5— MTBP-16 ameor ogry tpybayl PeweTky H

pasubie TpyGkH, OCTauibHLIE HCTAPHTENH HMeldT QBe TpyGHble peiuieTH.



TTpunnmaem TeMOeparypy lJaccoJIa, DHIXOQALLETO H3 HCMAPHTEAA R [OLaBaeMoTC B BO3JyXO-
OXnanuTEAH Kamep, fp, = —7°C, mnosorpes paccoia B BO3AYXOOXJaanHTese 2°C (remnepatypa
paccofia, MOCTYNaWero B HCRapuTedb, fp, = —

Temnepatypy Kuneuha aMmuaKa npuunuaeu ua 5°C nme Temneparyphbl paccona, BHXOARULE-
ro ¥3 NcnapuTens,

fu—-_?—-5—-- 12°C,

Jast aakpuTOR CHCTEMH OXJaXAenHA TeMNepaTypa SaMepaanHa pacco/a LoaXHa OuiTk Ha
8~10°C wumke Temnepatyps Kunmen®s, Ilo 7a6a. 4.1 npunHMacy pacTiOp XJAOPHCTOrO KajbURA €
1eune%arypoi'| saMepaanita —21,2°C. CQJI {rmamie coni B pacrpope 21,9%, nnornoers paccona
upu 15°C pp = 1,2 kr/n = 1200 xr/w’. Yneabuas tenaoemkocts paccoda npH cpeaneil Temne-
paryge paccona ~6°Q cp = 2,99 xIlx/(kr- K).

pefHnAfl PasHOCTL TEMNEparyp MeXAY pPaccOJOM H KHOAWNM XJ2LaTEHTOM

— (—12) = 6°C.

ITpk Takoll pasnocth Temnepatyp yAeabinlil TenJosod Norox Ans KUH(nyIpyGuHx Henap-
teqelt, paGOTAIOWKX (3 aMMHaKe, MOXeT GuTh HPHIAT ¢p = 3500 Ba/m2,

Maowags TEﬂnOﬂEpeﬂalOLU.Eﬁ TIOBEPXHOCTH HCNapHTens

250000
=—— = 71 a,
F 3500 71,4 u

IMpuunMaem npa KOXYX0TpyOuux nengputens Mapkn MIKT-40 ¢ nnowaasio nosepxnocts
oxnaxaenna 40,7 M? Kamamil,
Pacxon Tenuonocurens olpesesnneM no gopMyne (5.32)

v 250

—_— 034 G,
P99, 1000, 2 — 0348 w0

[To sToMy pacxoiy nenecooG6pasno BhLGpaTh ABa PaGOUEX 1acoca NOJOBHIHON NPOH3BOLH-
TeABHOCTH KaXKAWlit H ONMH pesepBHblfl,
IMpennmaer Beero TpH uentpoGexnbix wacoca 3K-6a npousponutenbnoctbr 18 a/c xawawh.
Hacocw g0axiE GHTbh BKJIUYEHH Napaiaesbio,
-

Kamepnoe oGopynonauue

Kamepuoe ofopyzaBasite noiGupaiT B COOTBETCTBHH € MPHHATAIM CHOCOOOM OXJ1AK~
leuus,

Ha npeanpusituax Topropiu H 00uecTBEHIOro IIHTAHHA ADH ueuoupencmemlom
oXJaxJenHH KaMep HCNOJAB3YIOT GaTapeH, BXOAALLHE B KOMIJIEKT MOCTaBKH NPHHATOL
mawtunsl. TIpH paccosbHOM OXnamzenni nopepxrocTb Gatapell u3 opeCpenHbiX HJIM
raagkux TpyO onpegensieTcs pPacyeToM B 3aBHCHMOCTIL OT TellJIONPHTOKOB B KaMmepy.

Ha kpynupix XonoaunbHHKaX B KamepaX XpalieHHS HEYNaKoBalHHIX MOPOMelLlX
rpY30B NPHMEHAIOT NOTOAOUHBIE H NPHCTENHLIC GaTapen H3 MAafKNX HIH opeGpettipiX
TpYyG, 4 Takke nNaneJbibie OaTape.

TnanuorpyOubie GaTapes u3roToBAsIOT H3 TPYG AnamerpoM 57 X 3,5 MM ¢ marom
or 180 o 300 mm

Batapen u3 opeGpennsx TpYG cleayeT npoektnpopate #3 cekuudd no T'OCT
17645—78 «Cexluu cTajbiibe opeGpeanbie 0X naxaaonix 6atapell Xoloansnbx ycras
1oBok», CeKuuu H3roTaBAHBAWT H3 TPYG Avamerpom 38 X 2,5 mm. Hapyxnoe opeG-
pelide TpYG NPOH3BOAMTCA 1iyTeM NONEPeuiO-ClHpabHoi NaBUBKY 1a TpYGH CTabHOl
Jedta Toawnnoit 0,8—1,0 M. [Mupuna nentot 45 mm. Lllar opebpennsa 20 mm ana
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XONOAKABLHLX KaMep C YNAaKoBaHHEIMU BpoayKTamy # 30 MM AR XOJORHALHEX KaMmep
C 11eynaKkoBalHLEIMH [POLYKTaMH.

Ceruuy oXnamjawux 6atapeii 1310TOBAAIOT wiecTi THior; CI{ — cranbune ope6-
pennvie  ojiloKomieKkTopusie; C3F — 3MeeBukobble ronosunie; C3X — 3MeeBinKoOBLIE
xpoctonble; CC — cpennne; C3 — ameeBukopue; C2K — aByxKosneKtopiibie.

Kﬁoucgp{;uuu ceKuuii mpencraBhenst pa puc. 5.10, a ocuoBume  pasmepui —
B 7abn. 5.15.

TaGaunua 5.15

ilaouweae no-
BepxHOCTI Macca. «r
THir cexunl) L Ly i/ " n ", oxmx;.eeuuu.
1,=20 | =30} 1, =201, =30
1000 3 20,7 | 14,3 [ 108,9] 83,9
Gt 2750 | 2600 50| {igo 5 | — |31%0 | 21’5 | i63'6| 1261
- 2750 2525 750 {1000 3| _ f19,9]13,7] 104,4 80,4
1500 5 20,8 | 2005 | 157.5] 1205
1000 3 19,9 | 13,7 | 105,2( 81,2
ot o ] T | R w0 | 0200 | 8| - 208 | ok | 9ed] B3
3000 2900 750 {1000 3 , | 22.8] 15,7 | 17,1 90,0
1500 5 24.2 | 2306 | 176.7| 134.9
E B 1000 3 , | 345|238 178,9] 135,7
&« 00 | w00 | o0 | (S0 | 212 |31 | 307 | a6ra) 2087
1000 5 4.3 | 31,9 238,39 181,7
6000 | 5900 70 | {iso0 | 3| 3 |60 47967

-
Mpnmeaanua: |. Paccronnne mempy TpyGamu Aas beex cekuull 250 mm.
2. Cexuun 3meeppkoBue C3 H gayxkoniektopune C2K Bunyckawica aannoi 2000 a 4500 wm.

U3 cexuuil MoKHO NONAYYHTH 6aTapel NPaKTHUECKH 0G0l AnuHEl il NOBEPXHOCTR

Mnowanp TenoUGMENHO noBepxuocTH Gatapeii £ (B M%) onpegeasior uo dop-
MyJae ;

Onbcp

hAL

= i

rie Quoop~= CYMMapiafl Harpyaka Ha Kameptice ob6opynosakHe, OnpelenekHadl TeNANBLHIM pacues
ToM (cM. c. G9), Br;
b~ Koa{xbuuHenT Tenonepenaun npubopa oxnamaenns, Br/(w?- K),
Al ~ pasHoCTb TeMnepatyp MeXAY DO3AYXOM B KaMepe W KUNAULIM X1a)arciioM npd fie-
NOCPesCTBEHHOM OXJAAIKACHHH HJIH cpenHeil TemiepaTypoil XuaiohaciklvAs NP pacs
COJIbHOM OXJI2XAEHHH.

B @
Kospuunente: Tenonepeast [B Br/(M?*- K) ] pis r1apkoTpyOspix Gataped npa-
BEReNnbl HHKE, ;
120

R

s




SR VI TR AL A WY T3 F W S ——

Teunepatypa BO3I[YXa B Kames
pe. °C

] —20
Faanxotpy6une Gatapeu
noToJouHke 9.8
NPHCTEHHLIE 9,8—14 79,9

Koadxpnunen rs tennanepenaun [B B1/(m?- KK) ] Gatapeft u3 opeGpennbix Tpy6
MeTpoM 38 X 2,5 MM chegyiowne.

Temneparypa BOIAYXKA
B KaMepe,

OpeGpenssie Gatapen
HOTOJOYIIBlE
OAHOPRAHLIE 5 1
ABYXPRATIBIE 5.6—4.,8
npicreline
4 TpyGu 10 BpICOTE 4
8 Tpy6 no pucoTe 4

Béavine ssaventin xosgepuiutentos ortnocsrest k 6aTapesmM ¢ mwaroM peGep 30 s
Méubiuite — ¢ warom pedep 20 mu. TlpH uaroTosneuun GaTtapeit M3 TpyO AuameTpr
57 X 3,5 MM ¢ warom peGep 35,7 MM KOpHUMEHT TenJonepesau CJeiyeT upil
MaTb, Kak ans Gartapeii ¢ warom pebep 30 mm.

KosddstunenTst Tennonepefaun ana Harapefi ¢ BepXsefl nofayefi ciaeayer npui
Math na 10% wmeHbwe npuBeeHHHIX 3nauenuil.

Batapen u3 cexuusit COCTaBMoT TaK, YTOOb OHlt CBOGOZHO pa3Mmeliafiich Ha I
TOJKE WHJH CcTEHax. ’

Mrumimanbiioe KOJIUECTBO cekuilifl — ABe: roJsioBnas i XBOcToBas, ecay Gatap:
3MeeBHKoBas, HAN obe KoasekTopubie. Mexxy sTHMM CeKunsMi MoryT CuLiTbh BBape;
cpefitiiie CeKUuIE, KOJHUECTEO KOTOPHIX 3aBHCHT OT AAMHLI KaMepbt. Hyxuo, ute
GaTapen HMesa OTCTYHbI OT TOPUEBBLIX cTeH He Mekee 1 M. Kaxuian takaa Gatapest e
oflpeJIeNeliHyI0 NJolaab Tenjonepejawoweii nosepXxuocTi.

B nepByio oyepens pasmewanT Gataped Ha NOTOJKE Kamepwl H Onpejensior Tc¢
NoBolt 10TOK, KOTOpPHI MoKeT OubiTh oTBefleH umu. LcaH oTojouHpiX Gartapert Gy,
HeJOCTaTO4HO, TO NIPHRIIMAIOT HPUCTelHbie 0aTape, KOTOpbe NpaKTHYECKH HMeoT

' e pasMepw i NJ0LLAAL T0BepXHOCTH, H NIPOU3BOAST ONpe/e/eHiie TeNJoBOro noTo
OTBEACHIIOro IIMH.

[Tasienbuble GaTaped MOXHO NPHMENsTL B KAMePax AMUTENbHOTO XpaHeHHd Heyn
KOBAHBLIX NPOAYKTOB, 4ToObl YMeHbLIINTL norepH oT ycyiuki. [Nanenbusie Gatap
HPOCKTIP YIOT 113 3JeMeHTOB, DHIOMAHCHHLIX 113 TpYG aitametpom 38 X 3 mm, npur
penHblX K crajbiioMy ety Toqamnmoii 1,6 MM, ¢ warom 300 mm. Pexomeuayem
wipuHa 3nementa 900 ma. [laimia anementa onpegensercs yCAOBHAMH MOLTAMNG
3aBICHT OT HAMYiA [10IBEMHO-TPAHCIIOPTHLIX CPEACTR.

ManenbnbiMiz GaTapesMi NOKPLIBAIOT BCIO NOBEPXHOCTDb {I0TONKA B KaMepax ofv
TaMilbiX i BepXUHX 3TarKefl MHOrO3TaMHLIX XOJOZHAbLHHKOB. [lnowans Teinsorne)
Aaoulell NOBEPXHOCTH nanesbibiX GaTapefi ollpene/siioT ¢ yueToM TOro, 4TO HoBej
HocTb GaTapeli, oOpalielHan K HapYHHLIM OrpaXJeHHsM, NOrJIolaeT ToAbKo Tel.

!



KoTopoe BPORNKALT Hepes HuX, CllenoBatenbiio, paccuHTRIBAIOT MUI0MAAL IOBEPXHOCTH
(B M%), ofpaiyesmoil B Kamepy:

Qos _‘Q“—'Qn
Fidorbyes iﬂ—t’«——‘ . (5.34)

rie Fg— nnomane NobepXHOCTH MOTOACYHbIX Gatapeil, ofpalueniofi 0 KaMepy, M%
F¢ — nnowanb NOBEPXHOCTH MPHCTENHBIX GaTapell, obpautckuoil B kamepy, M3
Qoﬁo — oflilee KONHYECTBO TENAONPHTOKOB B Kamepy, onpeneiicHioe TENJOBLIM DACUETOM , Br.

Q) — TCIONPHTOKY Yepe3 NOKPHTHE € yueroM feficrust coaneusol pajiaumn, BT,
@} — TenNoONpHTOKH Yeped HapyXKiiie CTeHti C YUeTOM ASiiCTBHS COAHEuHOR paauaunn, BT,
kAL — ypenvhuil Tenaosoll notox, Br/mi.

Yae/NbHHH TENIOBOH (IOTOK c/ejyeT IpUnHMaTh ne OGonee 47 Br/m®.

Ecqn nosepxnocTit manensupX GaTapel, paciosOMeHIBX Y HAPYXKELIX OTpamie-
HHII, OKaeTcs HeLoCTaToMlio, TO yCTaHaBJHBAIOT AONOJHHTEILEO itanenbiibie Gara-
ped na BAOyTpeuiux cTenaX, B avoM caywae Bosywnmiil PoAYX 3a GaTapesMu ne
repMeTISHPYIOT, 2 MOBCPXHOCTb TEIWI00GMEHA YUMTHBAIOT HOJHOCTHIO, BK/IOYAS 110
BepXnocTh, 00pallleHHYI0 K CTCHe.

BosayxooxaaauTenn ycTaHaBAHBAIOT KaK [ENOCPEACTBEHHO B KaMepax, Tak H Bie
ux. B nacrosiuee Bpems Bee Gosiee ULIHPOKOE PACUPOCTPAHEIiHE 110J1YYAIOT 1I0ABECHBIE
BO3yXOOXJ2AUTeH, He 3aHHMaICIHe [oe3Hoil niowagn Kamepsl. Ma Bosnyxooxaa-
nurenell TAKOro THNA HaHGOJEE UPHIOLHBIMH ABMSIOTCS ANUAPATHl C MAACTHIHATLM
ope6Gpennem mapox BOIT u BOI', xapakrepucTHKH KoTopbix npubeienb B Tabsa. 5.16.

g TaGaunua 5.16

BeHrgaATOpW g‘B a =
Iaomane Tennosof & . :‘ ry R ag '. E %‘
x nosepxnocT, HOTOK npir i = a =

bt W R o 1 E ) RS | E (R 1EER | ES

8% | 52 | 33 |#25| 3o |25 |23 &:

. BOI1-50 50 6000 13,4 2 400 16,7 | 0,4 0,67 | 8,68 | 22

T2 [ 0,6 0.9 ’

BOI1-75 75 8000 8,6 | 2 400 16,7 6,410,67|8,68| 22
25 0,6 10,9

ROIM-100 100 12000 17,5 2 600 16,7 1,1 11,38 12 30
25 1,5 | 2,07

BOI-160 150 18000 11,3 2 600 16,7 1,1]1,38 12 30
25 £,5 | 2,07

BOr-100 100 12000 17,5 2 600 16,7 111,82 12 30
% | 1,5|2,72

BOT-230 230 27000 }g, 5} I 800 25 4,0 4,71 25 60

4

B Bospyxooxdaguteasnx BOIL-50, BOI1-75, BOI-100 u BOI-230 (pnc. 5.11) Bos-
AYX MepemMelizercsl ropuacHTanbio, B Bo3AyXooXjazutenax BOII-100 u BOI1-150
BO3JYX BCAacLiBAeTCS CHH3Y, 2 3aTeM paclipeliensieTCsl B FOPH30HTaAbHOM HanpasaeHui.,

Boaayxooxnagurean BOI-50 v BOI-75 paannuaiores Mexiy coGoit TOJbKO iia-
rom peGep, Tak Ke KakK H BO3LYXOOX/Z/IHTe/H BOﬂ-lO? i BOI1-150 (pnc. 5.11,a, 6).
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Boanyxooxaagutear BOI-230 {puc. 5.11, 8) npepnassauen pJsi co3naHus
nojuiepsaniial TeMUEPATYPHOro PeXHMa B Kamepax 3aMmOpasKHBALUA HJH OXJaM:
HuA Msca. B orsnyie oT Apyrux BosjyxooXJaanrteseil ¢ oJNHaKOBBIM LuaroM pe(-
BO BCeX cexumsx, B Bo3ayxooxJagnrene BOI'-230 GaTapen, yeranopsaedunie ua Bxoe
BO3/lyXa, HMmetoT GOsbllulie paccTORNRNA Mex1y pebpami.

Bo BceX BO3AYXOOXJaAHTE/AAX HCNOAb30OBANK TpYGW anameTpom 25 X 2,5 ¢
i 25 x 2 mm,

-
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Pnc. 6.11. Bnanyxoox.n aaHTenH MNOABECHOTO THna:

a — BOI1-50 (BOM-75); 6 — BOM-100 {BOI1-150): 6 — BOI-230 nna xkaMep OXNaMACnHRA H S2MOPAN
BaIIHA,

OtTatiBapMe 105 Hlies C DO3AYXooXJaaiTenefl B kaMepax ¢ TemMnepaTypofi p
2°C npoH3BOANTCA BO3AYXOM, B KamepaX ¢ Gojiee 1H3KOii TeMNCpaTyYpoR oTTamn:
KOMOHIIpOBARNIOE: FOPsiullMH NApaMH aMMHAKa C 0JN0BPEMENHbLIM NOJOrpenoM 3
Tpouarpesarensivti. B poanyxooxsamnrene BOT-230 orrausaune crerosofi
HpOHSBOﬂlITCH llarpeHOM 3JIEKTI]OH&FPEBHTEJIHMH c O,HHOBPEMETIHHM OI)OUHHHIGM
BepX1oCTIt Bogo# HJH FOPAYHMI NapaMi aMMHAKA H OpOeH|ien NOBEpXHOCTI DU

Boamoxiio nphmenerne Bo3jyX00XJafuTesedi Co CNHPaJbio-aBHBHLIMU el
TeiMil nosepxHocTamd. B coorBerctBuu ¢ I'OCT 18983—73 «Boapyxooxaaan
CTa/ibibie C M0tlepeyHo-CipanbHLM opelperHes» H3rOTOBASIOT BO3RYXOOXJaAl
tpex TuroB: HBOJI-1 — nabecuule nas Kamep Xpauenusn nponyxros; HBOJI-2 -
Becnhie sl Kamep OXJaxaeHnsi M 3amopausauus; [1BOJI — nocramesitunic
Kamep Xpauendsi npoaykTos.

BoaayxooxJapHTean HabBeciibie HMEIOT MJOWAAL NOBEPXHOCTH OXJAMAEHH ©
Ao 250 m*. Ilms maroToBJenisd WX HCNoAb3ywT TpyGw AHamerpoM 25 X 2.5 »



C'gaﬂbHYIO aeuty 20 x 0,6 mm. Wlar nasusku ans HBOJI-1 10 MM, ans HBOJI-2 —
MM.

BoaayXooxJafuTeNH nocTaMenTHbIE HrOTOBASIOT H3 TpYG anamerpom 38 x 3 MM
u cranbiioft sentot 30 X 0,8 mm, wasuBaemoit ¢ warom 13,3 M. ‘Tlnowaas  Bo3aayxo-
oxaaaureneit [BOJI 100; 160 n 250 m2.

Bosayxooxaanutean tinos HBOJT u TTBOJ1 moryT €bith BKIIOYEHBI KaK B CXeMBbl
HEMOCPEACTBEHHOMO KHUEHHA aMMitaka, TaK it B CXeMbl C XJIaJ0HOCHTEJEeM.

Ha npakTiixe BCTpeualoTcs BO3AYXOOXJIAAHTENH CO Cliilpafbio-HABHBILIMI peC-
PHUCTHIMH NOBEpXHOCTAMH ¢ waroM 20 1 30 MM u noankio nosepxitocth or G0 Jao
600 m?, u3roToBAAEMbIC N0 HepTexaM NpOEKTHLIX OpramMsawiii Kak HecTanAapTioe
ofopynoBanHe. :

Ilnst ycranoBoK, paGoTalowix na XJAajoHax, BO3AYX00XNafHTeN H3FOTOBJSIOT 13
MelHLIX TpYG AuameTpom oT 10 g0 18 mm, ¢ TosutHoi crenkit ot 0,5 10 1,5 mm. PeGpa
nacTiHvyaThle M3 a/uoMitiHst Toawmitof 0,3 MM.

BOSR}'XOOX.ﬂaﬂHTCJIH HeGoAbLOfT IIpoOHU3BOANTE/ILHOCTH, npemlasnaucﬂnme ann
NPeAnpHSTHA TOProBAH H OGLLECTBEHHOrO {IHTaHUsA, BbUIYCKAIOT ABYX THMAOB: C 3JI€K-
TpotiarpeBaTelaMu anfl Kamep c Temtiepatypoit ninke 2°C u Ges snexrpoiarpesatenefl.
HexoTopbie nauible o Bosnyxooxaaanteasx 2BO npusenenst B Taba. 5.17.

Ta6nauwua 5.17

T FafapHTHBE paaMeph. MM
Naowans ensoaoi MouwnocTs
Boaayxo- uan MOTOK ApH Koauvecrso | snekTponen-
oxnanuTeNH HOBEPZHOCIN. Af = 10°C, | sewTuasTopor | rarened, Br
. M Br shicoTa Aniia UIHPHRA
2BO7 6,5 815 1 50 465 655 445
2BO9 9,6 1160 1 50 465 530 445
2B0O14 13,6 1630 2 100 465 555 765
2B020 20 2320 2 100 465 630 765

”

[lpumesanne. Bosayxooxnagutenn OAR kamep c TemnepaTypod umike 2°C uMelOT sneKTpo-
HarpeBaTesiH; B 0GO3HAYEHHe BO3AYXOOX/MaAwiedeli ¢ HAarpesaTeJsiMu BXOAMT uniekc | (nanpiumep,
2BOS-1).

Ilns KpynHbiX XOMOAMJBLHBIX MallnH paspaCoTan psd Do3ayXooXjaluTeneil, Ko-
TOpBIE MOLYT BRIIYCKAaThCs JIeBOH M npasof mojeqeil. Pasnava xsanared7Ta iipoM3Bo-
JMTCA © MOMOILIO paciipesesnTenst B 18 napannenbno paGoTaiowux whatron, Bee
BO3AYXO00XJaHTEIH HMEIOT OAMHAKOBbe rabapHTthble pasmepbi 1960 x 970 (975) x
X 320 (400) mm. Pasmepnt B cKkoGKax OTHOCATCA K annapaTam, TpyOHas pelweTka
koTopuiX coGpana M3 xopoGouex, [Lnomans wapyioii noBepXHOCTH annapara naMe-
usieTca 8a cuer luara peGep (raba. 5.18).

+ Ta6anua 5.18

. IMaomans na- . TMaoinanp Ha-
Boum;:;:xanau pyMHON nomepx- Mnrugeﬁep. Boaﬁ:gj&\na py®HOA nosepx- li.lar;mpel)tp.
HOCTH, M? HOCTH, MV
L]
BO-80 82 10 BO-150 165 5
BO-100 105 7,5 BO-300 3ol 2,5
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[Mnowans Tenjonepenaicul’ # NopepxioCcTi BO3AYX00X/JARuTeNs PaCCYHTHIDAIOT |
Gopmyae (5.34), noacrapls B Hee 3nauedue KosdxpiilieHTa Teionepesaut Bo3aya
oxJaaurens. :

Ilaa soapyXxooxnanurenedi ¢ opeGpeHHOM HAPY KO NOBEPXHOCTLIO Ko3dxpHukeL
TelonepeaayYll MO0 NpHHATE B 3aBHCHMOCTH OT TeMIIEPATYPLl KHileHHA aMmua
(uan  xnagonocuTest):

{, &#C —40 =20 —15 0 # Buiue
k, Bi/(m*K) 1.6 12,8 14,0 17,5

Hast raagkoTpyOumX aMMuayHLiX Bo3AyxooxJdainTeneii k = 35 43 Br/(m®. !

Ilna pospyxooxfaanteseil, paGoTaiomtx Ha XA3J0HAX, NPH TEMIEPATYPHON |
nope 0 == 10°C xosdupuiutent Tensonepenaun k= 12 Bi/(m%.K). [Ipn ypeanuen
TeamepaTypuoro tianopa Koadduunient 7Tenionepesaur yeeanuiBaeTCil,

PastiocTs TemnepaTyp Mexiy BO3RYXOM B Kamepe H KeMAuLM XJalaren oM Mo
gpunuman B COOTBETCTBHI € PEKOMEHJANMAMH, NpHDelentibiMu patee (cM. c. B

7

[To paccmlTannoﬁ iaouiaan HUBEPXHOCTH [[U,ELGHPEIUT OJHH HJH HEeCKOJbKO BO3
XOOXJtaJutTesed ¢ TakiM pacyeTod, uTobLE pacnpenesentie TeMnepaTyp 1o Beemy obb
tHoMeLLCH i GLIIO panHoMepHbiM. TIpH 3TOM HY K110 c/eliTh, uTo0sl CKOPOCTD ABINKE!
BO34YXa B KaMepe He MPeBHILANa JONYCTHMYIO,

[Nocae BuiGopa Bo3AyXoOXJAapnTeseli claeayer fponepuTb, AoCTaTouna Jau o0L:
nHas nogava V¥V, (B sM%c) ycTanoBAeHHBX BCHTHIATOPOB:

Qoﬁup .
Vn = A B » {5
o (iy—13)
rae Qouup-—-—--ren.uouau Harpyska Ha oGopyaoBaitne, Br (kBr);
Ps — TMOTHOCTb BOIAYXA, LHIXO[RWLETO M3 BOIAYXOOXAALATETRA, Kr/M3;
iy — iy — PA3vOCTs SUTAABINA DXOAANCTO H BHIXOLAWErO BU3AYXa B BO3QYX0OXJaqMT

Jox/kes (e / kr).

[lioTHOCTE BO3ayXa # HTAJLNNKM BO3AYXa HA BXoA€ H BHIXOAE Olpenensiol
d—i-pnarpamme A48 BAAXKIOLO BO3AYXa.

CreneHb oXJasjeHlis BO3yXa B annapaTe 3aBHCHT OT Ha3HayeH st Kamepsl H |
XpaHuMoro wiatr o6pabaThbiBaeMOro 1IPOAYKTa. anHtIMaIOT 4TO B BO31YX0OX/a)
M5X Kamep Xpatielius BO3AYX OXJAaiaeTca Ha 2—3°C, xamep XOJOAH/ILHON O
Gotks — ua 5--10° C, a B nexoropuiX cayuanx Ha i5° C.

Tlpn noacranoske naunplx B (JopMy/dy c/eAnTe 33 PasMepIioOCTLIO BeJdnuliH.

Jian paccoasupix Bodayxooxsaannrenelt cjaelyer onpesesinTh pacxos paccosa.
Jaras, 410 o1 narpepaerca Ha 2—3° C.

Ip1 BLiGope xamepuptX OpnGOpoR OXJaMIEH!sl AN KaMep OXJamJeNHs My
MOPAXKHBAHNA [PORYKTOB 11€00X0AHMO YYECTh, YTO B [1€pBLIfi NEpPHO Hoce 3arp”
{lpOAYKTOB HATPY3Ka 1a 06opynoBaiiite ouetib 6oMblas (TaK Hasbinaemas «iHKoB:
Jinsl CHATHSA GUHKOBLIX» HATPY30K uenecoofpa3no yBeNHUNTh NOBEPXHOCTh OXJa:
oulX npuGopos (ofbiuiio Bozpyxooxnanutedeil) Ha 30% npoTHB pacueTHof.

Mpumepnl pacyera Kamepuore oGopyaosanus. 1. Onpepeants naouiaas Tennonepen.m
nosepXHocTn 6arapeil KaMepis Xpanenat i MOPOKEH X rpyaon c TeMnepatypofl no3ayxafy
ennoBaR narp axa Ha ofopynonanie Qosop = 28180 Br (cM. npumep | B raase 3) P
pui kamepw 24 X |
[loronounme ﬁarapeu yAoGifee Bcero paamewarh Memly Gankamy, Cregoaarennino, A,
Tapell moxer OumTb e Goslee 10 M, TaK KaK AOMKiti ObTh OCTABJEHW OTCTYNM OT €TEH no |



Barapes U3roTOBASIIOT N3 cTaliAapTHbIX cekUnfi (em. tadn. 5.15), IMprunmaem Garapero, coc-
TOAWYIO M3 ABYX KOM“T%?HNX cexunfi CK u3 6 Tpy6 n oanoit cpeancit cexunn CC, Innua cek-
usft CK 2750 mm, cekuuu CC 4500 mm, OGwas anuna Gatapeun g = 2-2750 < 4500 = [ 0000 mm,
Ulspuna Gatapen u3 6 Tpy6 1500 mm.

[lnowans noBepxuocTd Gatapes npH ware Habnokk peGep 30 MM (AnA leynakoBanKuix Tpy-

308)
‘ Fe=2:21,56+435,7=178,7 m2.
[Torpe6uyto naoulanb moBepXHocTH Garapell onpexensem no gopmyae (5.33)
28180
F= ——— <= 600 m?,
4,710 "

rie KOI(xpHUHedT TeNONEPEAAUH 1IOTONOYNON oORHOpHAHON GaTapen H3 opeGpelHLX TPYG C Warom
30 um k = 4,7 Br/(M* K). Paauocts TemnepaTyp MeixAy BO3AYXOM KaMephl H KHIIAWNM XJaKaren-
Tom At = 10°C. ;

B kamepe uHeoOXOAHMO pa3aMecTuib

600
78,7

ne =7,6-

NMpuunmaem 8 Caraped. B Kamiom nposere ycranabawBaem 10 ape Garaped.

2. Onpeaennts Nowals Tennonepedaiouel noBepxXHOCTH Boangxnoxnannrmeﬁ, ycTanosaen-
ibiX B KaMepe Xpanenus Gpykrop c TemlepaTypoii Bosayxa f, = 0°C.

Tennosan nwarpyaka na oGopyaopanne Qodop == 23100 'ﬁ'r (eM. npumep 2 ¥ raase 3).

[panumaen, 410 oXnaNnenne yenocpeacTeeroe, Temneparypa Knnenuf ammuiaka fy = — B°C,
KosdipuumenT renaonepenayn Bo3ayxooxaaiureas k = 16 Br/(u?- K).

Temnepatypa BO3AyXa, BXOAALIEr0 B BO3AYX0OXJaaHTesb, {; = 1°C, yieabHas snTaabnif
f, == 10000 IDk/kr, temneparypa BuXoaswero bo3ayxa f, = ~I°C, yaeabhas 9yTanunns
ty = 6900 Jlx/kr, nnoriocrs Bo3nyxa py, = 1,29 kr/md,

MoTpebas naowais NoBePXHOCTH Bu3dyX0oXaaidtens "

23100
E=
16-5
MNpinamaen TpH Bosayxooxnaautens mapku BOI-100 (oM. Tabn. 5.13). Pacxon eozAyxa
i
23100
Vpyema ————— =5, 3fc.
B="T3g.3i00 o8 Wl

Boagyxo0xnajHTeNH YKOMIJEKTOBAWH BeNTHAATOpaMM, obecneyuBaioumMH HeoOxoguMmil
pacxol BosayXa,

. F

=2 289 M2,

Hepeoxaagnrenn

JList yMeHnbledHa notepb NpH JPOCCEJHPOBAHHM XKHEJAKOro XJjajgarenta HBeo(xo-
AHMO NOHM3HTL TEMNEPATYPY €ro fiepes peryadpylomusm BeHTHAeM. s 310ro ucitonb-
3YIOT BOASIHbIE NPOTHBOTOYHBLIE NMEPEOXJAANTENH, BKJIOYAEMble B CXEMY focae Jinicil-
noro pecubepa. [lepeoxsianrenn caepyeT BK/MOYaTL B CXeMy, KOrAa TemilepaTtypa
BOJ/ibI, NOCTYNAIOLIe! Ha BOCHOJIEHHe noTepb B OGOPOTHOM clcTeMe BOAoCHAGKets,
HIOKe TemnepaTyphi BOAL, nocTynawllleli B KoujeHcaTop. B cxemaX ¢ ncnapurensiwin
H BO3JYIIHbIM KOMJIECATOPOM NEPeoXJajnTeNb He npefyCMaTpilBaloT.

PacyeT nepeoXJaauTe/isl CBOANTCS K Onpejesexio noTpebHoi unouaid Tennomne-
pedawomeil nopepXHoctd F (B M%) nmo opmyane o

Qno

YV (5.36)
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rae Qpo— TENJOROM NOTOX B Nepeoxsaagureae, Br;
k — kosbduunent tennonepesaun nepeoxaapirens, Br/(m? . K); k = 465 = 700 Br/(m? . K):
At — cpeauna apipmeTHUeCKAR pasnocTs TeMIEPATYP Mexay XsnagareHToMm N soagii, °C.
Tensnosoii noTok B nepeoxaannrene (B B1) pacculiteiBaioT no ¢opaynam:
A5l OAOCTY NERYatoll Mawmiib
Qo = M( I3 — 1), (5.37)

nns ﬂByxmynquaToﬁ MAUIHBbI
Quo =M ( i5r — i5) - . {5.38)

nepeox.ﬂaﬂli’l‘enb HOﬂGHmeT N0 CYMMaptioMy TellJIOBOMY NMOTOKY JJIfl BCEX Marumit,
BKJUOUEIibIX B CXEMY. '

Pacxoa Boast Ha uepeoxaanutens V, (B M*) onpeaesiaior B 3aBHCHMOCTH OT TEn.J10-
BOrg i0OTOKa {1 1|arpEBa BOABI:

VB)L P ._QL n (5'39|

= C?Ainnim '
rae Afpy,, —-NaFpen DOAW 113 MepeoxJaanTenc.

Pacxon Boant ofoiuio neGoabwoii. Ceexan Boja nojaercsi Ha NepeoXJaANTeNn, »
3ateM polaBasieTcsi K 000pOTHOMN 1A HCIOABL3YCTCA AN OXJAMKAEUUst APYrHX 00LeK
TOB (Kolijencatop, Kosipeccop}.

Texgm;ecxax XapakTepilcTHKa  NPOTHBOTOYHLIX  nepeoXJajgureneli  jana r
Ta6n. 5.19.

Ta6annma 5.1

Mroinans Paasepul, MM
flepeoxnnpgu- nobepxiocTi tueno Tucao Tpyo
Temm oXNAaMACKHA, cexunfl B COKIIN ATHIA MeX A
MT - amcoTa ofinan ganka K paRKINHK
TRYHaMH
Grirt 5,85 1 12 1380 5200 803
80101 7.8 I 16 1690 5200 1095
121101 11,7 2 12 1700 5350 803
160 15,6 2 16 2010 5350 1095
. IoABOP BCHOMOI'ATEJILHOI'O OBOPYNOBAIINA

Pecupepst

B cxemy X0J104u/1b10{1 YCTal0BKK B 3aBICIMOCTH OT BetOPaHHOit CHCTEMBI 0 X210
HHA MOryT OLITh BRK/AOWCHLE UWHPKYASAUNOHHBIE, JHHElHbe, APeHax:ibe | 3auimun-
pecupepsi. TipaBudbintil BLIGOP BMECTUMOCTH attlapatos ofecneudtipaeT Gesonacrocl:
paGotut cicTempl. B cootBeTeTRIE C ipaBitamMi TeXHIKH 6e30NnactiocTit Ha aMMBaYilL
XOJOMMJTBHLIX  YCTAOBKAX BMECTHMOCTB PECHBEPOB CJelyeT OnpejeJaTsh, HCXOM
13 CNERYIOULX COOOpaMennil.

Jluneinote pecuseper JON%HBI BMeLATL ammiaka He menee 30% o6Gvema GaTapen -
BO3AYX00X/JajiiTeslefl B aBTOMaTH3HPOBAILIX HACOCHO-UHPKYAALHONHBLIX CHCTEMAX
BepxHeil nojayeil ammiaxa 1 60 % oObema GaTapeil # Bo3AyXooX/1aauTesell B aBTOMATH!
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3HPOBAHHLIX HACOCHO-LHPKYJAUHOHHBIX CHCTEeMaX € HuKHuell nojpaveli ammMaka B
npuGopul oXsaxpenun. [Tpy HaMMuMH Ha BcachiBalOWHX TpyOONpoBoaax tphGopon
OXJamAEHHs COJEHOMAHLIX BEHTHJIEH BMECTHMOCTb PCCHBEPA MOMIO YMEHbUIHTL 1O
30% ob6bema Garapeil n Bo3nyXOoXsaaHTeseil.

B aBtomaTnaupoBanibix 6e3HACOCHBIX CHCTEMAaX BMECTHMOCTD JHHEHHbIX PECHBEPOB
ONPEAEARIOT TAK Ke, KAK B HACOCHO-UHPKYJAAUHOHHLIX CHCTEMaX C nikHed noaayeil
aMMHaKa B NpHOOpLI OXJaxpeHHsl,

Lupkyasyuonrste pecigepor JoJxHbt GbITh PACCUKTANK HA NpHem cpepX pabouero
3aNoJIHEHKA IMHAKOrO aMMHaKa, CaIMBaeMOro Ha (pHOOPOB oXsaxjennsa. 1o Koau-
YecTBO MHIKOro XJajarenta coctapiser ne Mmeliee 30% ot oflllero KoJivyecTBa Xnal-
arenta B lICnapuTe/ablioifl cHcTeme.

Jpenaxcrote pecusepst 10mKHBL ofecneunBaTh BO3MOM(HOCTL C/IBA amMMHaka H3
npHOOpOB OXJaXAEHNs CAMOH KPYNHOH KaMepsl XpAHeHHA IR 3aMOPAMKHBIKIIA,

Saujummote pecusepty B Ge3HACOCHLIX CHCTeMaX AOJDKHBE BMENATL 1te meree 30%
KHAKOCTH, KOTOpast Cofep:KuTcs B upHGopaX oxnaxfewnsi, B ciyuae subpoca ee
#3 Garapefl npu NoBbILIEHHBIX TENJNOBHX Harpyskax. B cxemax ¢ peryaupoBanuen 3a-
NoAHeHHA OXJaXAA0UX npHGopoB No neperpeBy Napa MOXKHO YCTAHABAHBATE OLHI
3amuTHLIA pecHBep. Ecnu obecneduTh BwXoj Neperpertoro napa H3 oXJa:Kaaouix
npuGopoB He ypaetcs, To caepyer BXJIOYATL JBa pecHBepa, KoTopeie GyayT paGoTaTh
noouepenHo (cMm. c. 82).

[lpu onpejenetiuy pacueTHoro 00bema peCHBEpOB BCEX THNOEB CJELYET YYUTHBATL,
YyTo 3anio/iHeHHe MX npH molbiX 0GCTOSTENbCTBAX (i JOJKHO tipeBbilaTts 80% obue-
ma. [TosToMy B cooTBETCTBHi c Tpe(oBauHsiMM NpaBuil TeXjukh Ge3o0iacnocTH
pacueTHbifi oGbemM BCEX THMNOB pecHBepoB ypesauunBatoT Ha 20%.

PaGouee sanoJmuerie pecuBepoB: nunedHunx — 50%, unpryssiunotnstx — 30%.

Tpu wopmanbtioll paCoTe ppenaxnbie M SallITHLE PeCHBEpL e 33N0JHeHbl HKil-
KilM aMMHAKOM.

OnpenensTb BMECTHMOCTb PasHuIX DILOB PecHDEPOB MOMHO Mo (OpMyJam:

1. Jluyefinvie pecuBepbl.

8) B HACOCHO-UMPKYJAUHOHHBX CHCTEMAX C BepXHeR nofadeii ammuaka B npuGopol
oxsnaxjenns o6bem anHeiinoro pecnusepa ¥,y

(] vs V“C"
a.p = 05

L2 M =0,7Vien, - {6.40)

rae Vien — BMECTHMOCTb HCHAPHTEJIBHON CHCTeMbl, M3,
0,5 — KoadbrunenT, ySHTHDBAIOULIA HOPMY 33NCJAHeHHA pecHbepa npH sxcrayatauna (50% or
oibeMa),

6) B 1aCOCHO-UMPKYJSAUHOHHBIX cHCTeMax ¢ HwKnel Nogavell aMMnaka u B Gea.
HACOCHBIX CHCTEMaX MpH OTCYTCTBHH COJIEHOMAHLIX BEHTHJEH Ha BCACHBAIOWUX TPY-
Gonposopax Oarapeil

0 '6 VIIC"

Vj.p e S 1,28 =1,45Vye, (5.41)

a [pH HAJUYIK COJEHOMIHBLIX BeHTined o6beM JuncitHOro peckBepa onpeledsioT TaK
e, KaK A/ CHCTeM ¢ BepXHel nopaded ammiaka B HPHOOPbI OXnamaenns.
2, LUHpKyASiUHOHHBIE peCHBEph 8 HAaCOCHO-UMPKYJNSIUHOHHLA CHCTeMaX:

Vip=We Ky + Vs Ka) Ko Ko Ko Ko K7 2% (5.42)
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3nauenun KoddxpuuneHToB npuseens B TaGa. 5.20.

3. IlpeHa)kHBIl pecHBEep PaCCUMTHIBAIOT NO (PoOpMYJe
. Ve +V ’

Vap==— 5 12= 15 (Vs + Vo), (5.43)

rae Vg — BmectuMocTs Gatapedt camoft Kpymiofi xasepis, m%;
Vapa — BMeCTHMOCTL BO3AYXOOXJAanuTeNeR Aaniiofi KaMepsl, m¥;
0,8 — nopMa 3a110HeNHA  APELAKHOTO PecHBEpa NPH CIHBE B HETO HMHAKOTC aMMAaKa MPH OT-
TanBaiisu cHeronoii wydn (80% ot oObema);
1,2 — kos(upuuenT sanaca.

B HacOCHO-UMPKyAAUHONHEX CHCTEMAX BMECTHMOSTh APEHANCHOr0 PECHBepa MoeT
OLiTb TIPHHSITA 110 BM2CTHMOCTH HAHOOALILETO IUMPKYAALUHOAHOr0 peciBepa.

4. Bmecrumoctb 3aiuTHOrO pecuBepa paccunTrsaior no GopMy ae (5.42). 3navenis
Koa(puunenToB A5 Ge3nacoCHbix cxeM npuBefessl B 1a64. 5.20.

Ta6bnuua 52

B #acocHO-UMP KYAHUHOHNEX
cxeMax
Kosduuuent Yro yuntmsaer B Gesnacoc-
RbBIX cAeMa~
npn HuXned IpH BEpPX-
nojase Wweld nojaaue
K, Jnnosmenne 1pyG Oatape 0,7 0,25 0,7
Ka 3anomicune TpyG BO3AYXLOXAAAHTeNeR 0,7 0,5 0,7
K, KoanyecTBo asMiaka, BHGpaciBa eMoro na3 0,3 — 0.3
HpUGCPoOB OXAaHACHIUR
K BMmecTUMOCTL KOMLTCKT OPOB M TPY GO pOBO- 1,2 1,2 1,1
OB
Ky PaGouce 3anoJsneiine pecRBepoB ans ofec-
fevenni  yeToiinBoli pabork nacocos
'O H3OHTANBILIX 1,25 1,25 1,05
BE PriKa/biiX 1,65 1, 1,2
Ke HouycrnMoe 3aRo/Nenye pecHBeDOB
TOPH30UTANBHBX 1,25 .25 1,25
BEPTHKANBUBIX 1,45 1,45 1,45
K, 3anac BMCCTUMOCTIH 1,2 1,2 1,2

BmecTHMOCTb HCHAPHTENLHOH CHCTEML! CKJIARLIBAETCS M3 BMECTHMOCTH Gatap:
BO3yXoOXJanKuTeneil W CAHBHBIX TPyOONpoBoioB (B Ge3HacOCHLIX CHCTEMAX, FlE |
ryJaupoBaiiie 3anoaselius Gatapeii 0 BO3AYX00X1auTe/ei IPOHIBOANTCA NO neperp:
NapoB Ha BHIXOAC H3 OXJAKAAIOUMX NPHOOPOB, BO BCACHBAKCUEM TpyGompor:
HOUIKHH  8MMHaK OTCYTCTBYET).

BmectiimocTh Gatapeit Vg (B M%) #2111 BO3lyX00XaAuTeNsl PACCYHTHIBAIOT B 37
CHMOCT If OT AJIHHbL TPYG GaTapen it pmecTHMOCTH | M TpyGbi:

Ve = Lo, -

rae L — panua TpyG Garapen WM BO3RYXOOXMAZHTENA, M;
U — BMecTHMOCTL | M TpYyO, M3/M.

Bce pecuBepni cHaGKaloTCS 1IpeOXpa HITEAbHLIMH KNaNaHaMH, MaHOMeTPaMH
MAHOBaKYYMMETDAMH, 3anopiibiMH Be HTHASMHU H YKA3a3TeIfAMH YPOBIf.
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Ha punefinniX pecuBepax Kpome yKasanHofl apMaTypL 1o/KHb GbiTh YCTaHOBEH L
CHIHAN#3aTOPH! MaKcHMabHOrO (80%) H MHHHMaNbI0 fonycTimoro (20%) nosoxentis
ypoBiisi: Jlpenamunie H 3alUMTHLIE PECHBEPb HEOGX0AMMO 0GECNEYMTh CHTHAMN3ATO-
paMH NpeiesbHOro NOJOMEHHA YPOBISI XKHUIKOCTH,

Lspxynsiuonusie pecubepyi, BLIIOMHAKILHE ofioBpemeniio QYHKILHE oTAenHTe-
Aefl MHAKOCTH, JOMKHB HMETh npubopH, peryJupyiouine foCcTyviente XHAKoro
XJajiarenTa B cocyn; npHGopsl, oTKIOYaloULe KoMuipeccop npii oltaciioM NOBuUuEn i
YPOBitsi, H JlaMNOBHE CHrHAJIH3ATOPH NPCAENLHOrO W OMACHOIO NOJGHEINA YPOBiis
RKuakoerv. Ecal uMpKYAsSuiOKHbie PeCHBEPH [ BLINIOANSIOT (PYIKIUHA OTASAuTEN s
MHAKOCTH, TO HA HiX YCTAHAB/JIMBAIOT UPHOOPLI, PeryJHpYIOLLHE OCTYIJENe Kiil-
KOCTH B COCYA, W JaMIIOBLIC CHCHAJM3ATOPLE Npelleblioro ypoBus.

[ipy pacnonomenuy JnHeloro pecHBEpPa HWMe KomjeiicaTopa JOJKH2 OHTD
npeaycMoTpena rasopas ypaBuutenbHasl JIMHHS. :

B xauyectBe snHefubiX PECMBEPOB HCNOJIb3YIOT IOPH3OHTAJBIIHE IWHJHHAPIYEC-
Klie cocywi. Pecuseput Mapi PB moryT 6uTh Henonbaopanst np paboyem AaBnenuy
A0 1,8 MITa (18 xrc/cm?) B Ananasone TeMnepaTyp ot - 47 go —15° C. PecuBepst MapKH
PB cuaGxenni ABYXTPYOHbIMH BO3AYXOOTAEAMTEJSIME L5 Yjajienisi H3 CHCTEMD
HEKOHJJeHCHpYIOULIXCA ra3oB.

XapaKTepucTnka JSHHeHHBX pecuBepoB mapkd PB pana B 7aGa. 5.21.

Ta6aununa 521
Pasmepnl, um Pasmepul, MM
IMacca, Macca,
Pecusepn DxS L y w | PR s L H kr
0,4PB 426 X 10 3620 570 410 § 2,5PB 8008 5790 810 1035
0,75PB 600x8 3190 500 430 § 3,6PB 1000 x 10| 4890 950 1455
1,5PB 800 x8 3790 810 700 } 5PB 1200x 12| 5480 950 2225

BmecTumocTh pecusepa (B MY) cooTBeTcTBYeT mudpe B Mapke anmapata, OGeuaf-
xa pecusepa 0,4 PB Buinosnena ua tpyGut amamerpom 426x 10 MM; y ocTanbhsix
cocyjo ——obeyafikn cBapubie. IIpepoxpanutesnbibie Kiauaiw Ha pecnsepax 3,5PB
H 5PB umetor ycaoBHbi npoxoa Dy 25 mM; na ocTanpunix auinapartax D, 15 Mm.

Pecupeput Mapku PJI, nipencraBasioue co6ofi Takixe ropH3onTafbubiii CBapiioft
LHIHHAPHYECKHA COCYH, MOTYT GuiTh MCNOMbL30BAKL! B KaueCTBE WMPKYJISILHONHLIX,
3AIMTHLIX WM Jpena:ubiX. HcenofbayioT rOpH3OHTaNbHble WHPKYINUBOHHLE 1 3a-
" WMTHLIE PECHBEPHI COBMECTHO ¢ OTAEIITE/IEM KUJKOCTSH, C KOTOPLIM [IX COCAHISIOT
ypabuureniiof aunned. PaGouee naBnenne pecusepos no 1,5 MIla (15 Krc/em?),
auanasod remnepatyp —+40-+ —50°C. :

) XapaKrepuCTHKA JAPCHAXKHLIX (APeHAKHO-LHPKYAANHONHBIX) pecUBEpoB MapKu P
faita B Taba. 5.22.

Ha KpynHbix XO/0/AHJbHLIX YCTauOBKaX ie/ecoo6pasiio npumenerne annaparos,
BHTOJIHSUOUHX OAHOBPEMEHHO (PYHKIMH LHPKYFIAUHOHHBIX PEcUBEpOB M OTAeNnTesed
MUAKOCTH, [1A8 3TOro NpeiHadHayeHLl peCHBepbl JpeHaHbie BEPTHKAJBHLIE ULHPKY-
Asunonnnie Mapku PIIB. 3TH xe annapaTl MOXHO HCNOAb30BaTh B KAYeCTBe 3auiT-
HLIX pecHBepoB B G€3HACOCHHWIX CXeMaX. i
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TaGanua 522

Pasuepss wm,
Pecnsepa Macea, wr
DxS L H
0,750 11 6008 3000 500 430
4,500 800% 8 3600 810 700
2,5PI1 800x8 5730 810 1030
3,501 1000 10] 4825 950 1450
spa 1200 12] 5340 950 2220

Annapat nupeanasnaven aan paboTs npH nanaeHun ne Gonee 1,5 MIla (15 kre/e
8 ndanasoue Temueparyp —+40+ —50°C.

[peaoxpauntenvumit xknaman ua pecusepe 1,5 PIB umeer ycaosuwmfi npo
Dy 15 MM, na ocranutinix annapatax Dy 25 mm,

XapaxTepucTiKa APeHAMILIX BePTHKAABULIX LHPKYJIAUHOHHHK PECHBCPOB M
kn PIAB aana B taGa. 5.23.

Ta6anuuma -

Pawucpnl, um Paamepst, um

Macca, KocTh, | Mn
xr Pecnnepst ®

Pecnrepst
1 8 DXS. H B

DXS

41 | 16

800x 8 '
,55 | 20r

1 B 1
2,5P1B 1000 10} 3990 | 1320 | 2,70 | 1285 | 5P/B 1200 12{ 4560 | 1524

4

3880 f 1116 | 1,68 | 785 | 3,5P/IB § 1200 12| 3565 { 1524 | 3
.70 4

OTacIATCAR KELKOCTR

OTRenTeNH MHAKOCTH BK/IONAIOT B CXeMy LA 3aLLHTH KOMILPECCOPOB OT Nona
HHA B UHX XKHIKOro X/aarenTa i, cef0BaTe/bHO, OT FHAPABAHYECKOTO Yaapa. B con
MeHIIbIX CXeMaX OTHeNHTENH MHHAKOCTH CHAGKEHH aBTOMATHUECKHMIt NpHOOpaMiL, 1
KJUOUAIOLLIIMII  KOMIIPECCOpP IIpH ONAacuoM H3MEHEHHH YPOBHA >KHRKOCTH B coCY
B nacocito-uBpryasitHontipix cxemax M 0e3HACOCUBX CXeMax NpH peryiauposan
sanoditettnf OpnGOPOB OXAAMAGHHA O HEperpeBy napa (IpH HOPMANLHOA IKCILN
TaUHH B COCYAE (e JOJKHO ObiTh KUAKOCTH (BCA MKUAKOCTb, NOCTYHAKWWAA B COC’
CANBAGTC B pecusep).

TMonGirpaioT oTjieANTEML RKHAKOCTH MO JHAMETPY BCacHiBAIOILEr0 NaTpyGKa ke
npeccopa. Ha xaxayw TemuepaTypy Kuneuua noaGupaiot otaensuntii cocyn, obc.
JKUBAIOULITT BCIO HCHAPUTCABHYIO CHCTEMY.

AdnKocTh OTAENSETCA OT Hapa BCACACTBHE PE3KOTO H3MEHeHMs CKOPOCTH # )
ipanieniia ABIKenua XJagarenta. CkopocTk flapa B cocyne NoxHa OuiTb He Go.
0,5 M/c,

OTnennTenb HUAKOCTH TpeAcTaBAsieT coGoft cBapuoRt BepTHKANBHLI ULLAMIAY
YEeCKHH cocyn, #Meouwllit naTpyOki o WTyuepa AJiA NPHCOSRHHEHHA MHAKOCTHOI!
11apOBLIX JAHHIH aMMHAKa, YpPaBHUTEAbHOI JiHHH, aBToMaTHYEcKHX npHGopos o
HoMmerpa.

Otaeattent XHUAKOCTH paccudTannl Ha paGouee pasncive ne Goaee 1,5 Ml
(15 xrc/cm®). PaGouwit ananason Temneparyp +40-- —50°C.
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XapakTepucTnka oTaesnnTenell RHAKOCTH Rana B Taba. 5.24.
? TaG6anua 5.24

Pasmepbi, MM
Orpeannrean Macca, «r
IKHAKOCTH DXS. i B M
70 OXKF 42610 10 8% 1750 . 201
100 O)Kr 5008 100 480 2060 244
126 O)KT 600x8 125 1080 2100 313
1650 Q)K* 8008 150 1280 2710 543
200 Q)Kr 1000x 10 200 1490 2815 946G
250 OX™ 1000 10 250 1564 2870 926
300 OXK™ 1200 12 300 1772 2975 137

Hpouexyrounne cocyum

Tlonnoe npomaxyTourioe oXJAaxAeiHe Hapa mocjie CTynen! H3KOro AaBlIeHia B
ABYXCTYINEHYATOH XOMOAHNLHON MaliHile JOCTHraeTcsi B NPOMEXYTOUIIOM COCYNe B
pe3yaLTaTe KHOCHHSI B HeMm MHIKOCTH (pH NpoMexyTodnoM Aasieusd. Betencrtsue
KHMCHHA TOH KE MHAKOCTH IEpeoxJampadercs npoXoasulitil 0o 3MeeBHKY X/Jafarent
nepea peryanpylouwsm Bentdaem. [lpomexyTounbie cocyibt €o 3MeeBHKOM (Tenao06-
MelIHHKOM) NIPHMENSIOT B CXEMAX ABY XCTYNEHYATOIO CHRATIIS € NOJHLIM HPOMEKYTOYIILIM
oxJaxenHeM M OJHOCTYHeHUYATLIM ApOCcealpoBaAlHEM. Ypoaeub HHIAKOCTH B cocyne
HOALCPKUBARTCA peryasitopos yposis. Ha cocyne ycraunabanpaioT Takmke npuGoput
4BTOMATHYECKOH 3auliiTbl KoMupeccopa oT THAPaBJHINECKOro yalapa.

ITpomexmyTounsie cocylpl noaGHPalOT NO AHaMeTpy BcachiBaioillero narpyGka cry-
neHH BuicoKOro fabaenns. TIpH 3ToM CKOpocTb napa B cedeniil cocyna AoJoKHa GbITh
ne Gosee 0,5 m/c. Cxopoctb xnjtkoro arenra B ameenuke 0,4--0,7 m/c. Koapduuuent
Tensionepenadn 3meesuka 580—700 Br/(M?. K),

TlpomexyTounsie cocynbl Mapkit I1C; npencrasisiior coGoil cBapuoll BepTHKaAALHBLIA
WHHHAPARYECKHil COCY CO WITYUEPAMH H NaTpyOKaMH BAisf HONBOLAA H OTBOAA XJaaj-

arenTa, NnpHCoeJHHENnHs YDABHHTEAbLUBIX JIMHHE B leHﬁOpOB dBTOMAaTHKH, npe,uoxpa- ¥

HuTENILHOTO KJanaHa, Manomerpa,

PaGouee nasnenne 10 1,5 MIla (15 krc/cm®), Temuepatypa B Xopnyce ot -+ 40 hill)
—30° C, temneparypa B ameeBHke oT 447 a0 —30°C.

Bce UpOMEMRYTOUHBIE COCYAB CHA(KENM NPeloXpanHTeAbHLIM  KAallaHoM ¢
yc/0BHbIM poxofoM Dy 25 mm.

XapaxTtepucTuka HpUME)Ky‘I‘O‘leiX cocyroe I1C; npumenena B 1aba. 5.25.

Ta6nnua 5.25

Pasepel, uu Maomans
[1poMexyTOuUHbIE nuuepxlmcrnl Q0Lem nn.ml- Macca,
CcoCyAm DXS 4 H sue:‘emma. " parta, W Kr
¥
4011C, 42610 70 2390 1,75 0,22 330
60T1C, 6008 150 2800 4,3 0,67 570
BOTIC, 800x8 150 2520 G,3 1,15 800
10011C, 100010 200 2940 8,6 1,85 1230
12011C, 120012 300 3640 / 10 3,3 1973
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Puc, 5.12. [lpomexytoursii cocyn CITAG00:

J — wHT npubopos; 2 — coenunuTenbHana KopoOka; [ — naTpyOOK Bioda ralooGpalnoro AMMHARA
carf. Dyl100;: /7 —natpySok k BrachBaioulemy TpyGonpoBoay c.h.i. D25 111 — natpy6ok K scachpak:
utemy TpyGonpoBony c. ®. 4. D,25; {1V =~ natpyGor Bxoda HKHAKOTO aMMBAKA D 15; V — narpyGok caw
Ba MHAKOro aMMHaKa D,?O: VI — naTpyGoK BXOaa KNAKOTO AaMMHAKA B 3MESBHK D’ZE; VIl — natpy6e
BHX0AA KHAKOTO AMMNEKA H3 SMeeBNKa D,25; Vill — natpyGok BXOAB MUAKOIC BMMHEKE D,?“
{X —uatpyGox Bux0aAa ra3006pa3noro amMuaka Kic.s.A. D,IUU; X —natpyGox canba macna D,™

Arperatol ABYXcTYuetyatoro catisn AJL130-7-4 u AZ190-3 komunexTyloTcs !
MexyTounbM cocynom maprn CITAG00 (puc. 5.12).

OcnoBibie pasmepbi npoMexkyTouttoro cocyna mapkn CIIA600: D x S = 60
X 8 mum, H = 2200 mm.

Maciooracanrenn +

Macnoothenntenn npeadasnauensl AN OTAENCHIINA MAc/ia, YHOCHMOIO H3 1
npeccopa pMecTe ¢ napamu xsanareurta. HanGonee s10/u10 oTAengeTC Macao OT X
aresta B anuaparax c oxaaxaennem. OxJaxaenne MOMKET OCYLIECTBAATLCH B
(annapate Mapkn MOB) uan ammuakom (GapGotaxuue annapatel Mapke Ob

HauGonee coBpemeriuMil SBASIGTCA MACAOOTASANTENl LHKAOHHOTO THOA, (
HEYUBAIOUIC BLICOKYIO Clelellb OTAeACHN Macda.

TonGop MacacoTaeniiTeneil HpoON3BOAKTCS 110 AHAMETPY ATHETATeNbHOrD
pyOxa Komnpeccopa. B macTofllee ppems Bce arperatsl Kak OAHOCTYNeHYaToOro,
I IBY XCTYnenyaToro cxaris, pa()()'ragor.ulle 1a aMMIlaKe, BKJAI0YaIloT MAacJIooTaenH |

MacaooTaeantemt UHKAOINOIO THIA BunyckawT Mapok 65MO u 100MO; 6a
TaXHOro Tunia — mapok 500MM, 800OMM, [00OMM, 1250MM, 1500MM, 2000M
3000MM; ¢ poasukM oxaaxaecineM mapok MOB-32M, MOB-406, MOB-50. L
o0o3uayen i COOTBETCTBYET AilaMeTpy narseraTeAbHoOro natpyGka,



. _ o & . T

Macaocobuparenn

MacsocoGupateny npeaHasHayeHbl QN8 Nepenycka B HUK Macaa M3 alnnaparoB M
UOC/IEAYIOILErO YAAJNCHHA ero W3 CHCTeMbul IipH MH3koM RabJjelnnit. Ol N0O3BoARIOT
YMeHbUWHTL NoTepH aMMuaka H obecneynTs GesonaciocTs obeaymnpanun. [lepen bui-
{IYCKOM Mac/ia anuapaT OTKJIOHAIOT OT JIMiHH BbICOKOTO JaBAcHils M (OAKHOYAIOT K
BCACHIBAOWEH JHIHH Nepel OTAC/AHTeNeM HILLKocTH. MacnocoGupaTens npeacTaBiaset
cobofi CBapHOH BePTHKAaALHLIA UMJIMHADHYECKHN cocyn, nupeAnaluavenilulii oas pa-
Gutpl gpg] nassennn He Gonee 1,8 MIa (18 krc/em?), B ananasone temneparyp —40+
=- --150° C. ‘

TaCaunua 5.26

Pasmepbl, mm

Macsoco- .

Guparean DS i i OGrem. M Macca. ur
150CM 159% 4,5 600 770 0,008 18,5
300CM 3259 705 1270 0,07 92
500CM 5168 960 1870 — —

Konuuectso MacaocoGupartesedi, BK/QUEHIILIX B CXeMY, ONpenensieTca YHC/IOM H
pasmepamu oOcayxupaembix aunapaton. Ha kpynnwix ycranoskax uesaecooGpasio
HMETH OJHIl MACA0OCOGHPATEND 11 KAXKAYIO HCIAPHTe/bH VIO CHCTEMY.

Xapakrepuctuka MaciaocoGupateneii mapku CM pasa B Ttaba. 5.26.

Obparinie wiauanm

B aBTOMaTi3HpoBaHibLIX XOJOAHALHLIX YCTAHOBKAX COrVIacllo NPaBHiaM TeXitH-
Kit 6e30[acuoLTH Ha HalHeTaTeNbHoM TPYGOIPOBOAC K1KUOIO KOMIIpeccopa AoAxert
ObiTb ycTaHoBaen oGpaTHLIl KJAnad, NpefoTBPAWAIoulHi BO3MOKIOCTb ABHEN S
o6GpaTiiore NOTOKa aMMHMAKA M3 KOH/IEHCATOPa B cydde OCTAMOBKH HJIH aBapHit KOM-
npeccopa. KpoMe Kiananos, yCTaHOB/CHHBIX Ha HATHETATEALHOM TpYOONPOBOAE Kam-
Z0r0 KOMupeccopa, nepej KOHJEHCATOPOM YCTAHABANBAOT o0umi o0paTibtit Kaamur.

[NpapsaamMn TeXHMKH Ge30NacHOCTH peKOMeHAYeTcsi npuMeHenHe OeculyMHbiX
oGpaTubix kaananos. O6patHbd Kaananu ¢ aemndepun yerpoitctsom OKIL, pa3pa-
Gorannpie B0 BHHXH, ObtBalor yraiosble U npsiIMOTOYHBIE C YCJOBHLIM NPOX0oAoM 70
u 100 mm. 3apon «Komnpeccop» BhnyckaeT LeBo3spaTnwe Kiaianb Mapkin KH ¢
ycaoBibiM npoxoaom 100, 125, 150 1 200 mm. Knananw KH npepnasnauens aas pa-
Gotel npi pasaenun no 1,8 MIla (18 krc/em?).

HOLBOPr XOJIOJIHJIBHLIX MAIHH M ATPETATOB C OJIHOCTYNIEHYATHIM
KOMIOPECCOPMOM

Jas oxnamneHun CTalHOHAPHLIX Kamep ua npeanpHATIAX TOpProbBJaH H obuiect-
DEHUOro HHTaHHA, B pacliipele/IHTEJbHLX XOJOARAbITHKax Manoli eMKOoCTH, s ucH-
TPAAH30BAIIOr0 OXJAKACHHA OTACJALHLIX KaMep HJAW TpYun Kasmep, a Takke /A
OXnaXJAeHKuA BOAbL B CHCTEMAX KOHAHLHOHHpOBaliHA BO3JYyXa WHPOKOE pacupocTpa-
HEeHile NOAYYHAH XOJOANJILHBLIE KOMIPECCOPHO-KOIAGIICATOPIbIE arperaTit W KOM-
IJCKCHBIE XONOoAHAbHbLIE MALUKHHE! C BLICOKOH CTeneHblO BaB‘OJLCHDH FOTORBIOCTH.
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TMonGop KoMHPEcCOPHO-KOHNIEHCATOPHOTO arperata WK XOJNOQIMIBHOA Mam:
NPOH3BORAT OJHIM 113 TpPeX MEeTo/0B:

110 onicalHoMy o0beMy KOMIIpeccopd, BXOMALICTO B COCTAB KOMIPeCcCopio-Koll
CATOPHOro arperata  (MalLLHL);

no rpapukam XOJI00HPOH3BOANTENBHOCTH KOMUPECCOHO-KOHALUCATOPHOTO a1
rata (Mamimp);

HO TAOJIIMILLIM  BHAYEILUAM  XOJIONONPONIBOATEBHOCTH  KOMIPECCOPHO-KOn.
caTopioro arperata {(MawHub), NPHBOAKMBIM B TeXHHYeCKOfl XapaKTepll(.'l'lIKB n
JAHA.

Tepsotii MeTOA anasorityeH TOMY, KOTOPBLIM MOAb3YIOTCA A5 pacqe'ra OLHOCTY 1
YaToOro KoMilpeccopa: onpeAe/isoT TpeGyemblii 00beM, OMHCaHUbI HOPIWIHAMH KOMII|
COpa N0 COOTBETCTBYIoNLE( (hopMyAe, 4 3aTen N0 TabAiuaM TeXHHYECKHX XapaKTCPHL
HORGHPAIOT arPeraT HJiH HECKOJABLKO arperaToB (Mauuin) Takum o0OpasoM, yrolu
THYeCcKkoe 3Have e o0bena, ONICaRIloro nopuiisimit (14 cyMMa o6beMoB Aaf HeCKo
Kux arperaron), Oun0 ua 20—30% Goapuwle nOAY4EHHOIO PacuyeToM.

INonbop kKomnpeccopio-KonAeHCaTopHOro arperaTta (Mallinkbi) BTOPHIM METO0M 1
H3BOAAT MO rpadlikaM, Ha KOTOPBIX Aaubl XOJOAOHPONH3BOANTENLHOCTL H NOTPeG!
Mas MOULIOCTL B (PYHKUIK OT TeMUepaTyp Kiuenns f, 0 KoudeHcauun f, auGo (
XONOMIbILIX MaUuin) OT TemMnepatrypul XJAaNOHOCHTEeNA HA BHIXOAe I3 HCnapin
fpy H TEMUEPATYPH OXAAKAAIOILEIT BOAL! HA BXOLE B KOHACHCATOP f4y,. Takie rpafy
noay4amor B pesvisTate 3aBOJACKIX il J'IilﬁOpBTOprl.‘( HCNBITANMH T XONOAHABIELIX *
Wi B arperaros.

Ilas arperaTos ¢ BO3AYWIIbIN OXAXKACH EM KOHIEHCATOPA XapaKTepHCTHKH Npn
Jenb! B 3aBHCHMOCTH OT TEMMEpaTypul BO3AYXa, MOCTYNAlOUIero B KOHACHCATOp.

[Mpu nonGope HOMIPECCOPIIO-KORACHCATOPHOIO arperata XoJOAHABLHOR Mam
TPETbHM  METOA0M 1e06 XOAHMO llpeﬂBﬂpHTE.ﬂbﬂO XOJ‘IOJ_‘\OHPOHSBOﬂl[mblIUCTb, N
CunTauHy Anst paGouHX ycioBuil, NPHBECTH K YCJIOBHSM, NPH KOTOPLIX OHa Aan
Taaiiue XapaxkTepHcTiK.

Ykaszanuutfi cnocol MOXIO NHCILO0JNBL30BATL MJS NOAGOPa KOMIpPECCOpPHLIX arpc
TOB, A/ KOTOPHIX XOJ0A0NPCH3BOAHTEALHOCTL AaeTcst B 3aBHCHMOCTH OT Temnepa:
KU H KoHaeHcanui fo 1 f,. Xono;xonpouanonmenbuucm UpHBOAAT K CTaI
HbIM yenosuam (fy = —15°C, = 30°C) no ¢opmyne

Aer qv“

Qr = Qpas——=-, &
‘pas qvcr

rae Qpaﬁ- Qer — XONOAONPOH3BOAHTEABNOCTD Komnpeccoplio-KollA€HcaTopHioro arperara npu  ps
QUX 1§ CTAAPTHHX YCAOBMRX; Qpag NPHITHMAIOT PaBHOf cyumapuouy TeloN
TOKY B Kamepw;

ano N Acr — KOS(HLENTH NoRadH apu PaboyMX M CTaIRAPTHHX YCAOBHAX; e
W oMW, — 06LeMHAR XOAONONPOHIBOANTEALIOCT NPH PaGOYNX M CTANAPTHHX
pa

OGuemiy1o X0JI0R0NPOHIBOAHTENBHOCTD OACYNTLIBAIOT 110 Q)Opmyu/i’

h—i / :
Go=—1—1, £
0

me y— ofneMIan X0A0A0NPOHIBOAKTELIOCTD,

r,, i, — suTaltbig XCAOANALNOTO arenta B Towkax I n 4 (cm. puec. 5. 2
u; — of6bCMIA8 Macca BCACHIBABMOro napa B TouKe [. !




}IJ'IH XOJNOAHABHBIX MAUIHH, XOAORONPOH3IBOAATEABHOCTD KOTOpbLLX AACTCH B 3aBK-
CHMOCTH OT TeMnepatyp Iy, U fug,, NPOH3BECTH NepecueT UyeHb Tpyauo. B cBa3n ¢
3THM DEKOMEHAYeTCH NoAb30BaTLesd TabinuaMb H rpadukami,

Hexotopule 0coGeHHOCTH 110R60pa XOJOMHALIBIX MAlLKH pasiKHuHoro THNa pac-
CMOTPEHBL  HiKe,

IopBop manmx XONOHUMABHBIK Mamlanl

ﬂﬂﬂ [104160]73 MaJibIX XOJOAHAbHBLIX MaUIHH fpexie pcero onpeaeasiorT Xosaono-
{I[DOH3BOAHTELIHOCTE KOMIIpECCcopa

Ga=2ZQ

rae I Q— cymmaphull TCIIONPHTOK B Kamepy wan B HECKOJILXO Xamep, oOOCAyMuBaeMux oanof
XONOAMJBHON MalwgHOIL.

Inst obecnevenus WHKAHULKOH PaGoTEl KOMNPECtop BLIGHPaIOT ¢ 3alldcoM 1o Hpo-
ussoaHTeNLHOCTH 25—~30%.

Ecnn X0JOARbHHK COCTOHT H3 HECKOALKHX Kamep, To npu onpenedenud I Q nas
Ka#/I0il X0A0QHABHOI MaulHbl 31€06X0AIMO CHAYalad peuliTh, CKOILKO Kamep Gyier
06CAYKHBATHES ORHOM Matiofi. OObIYN0 O0beAHHSIOT NO B KaMepbl C OAHHAKOBLIMH
HAH OJH3KHMH Mexny coCoil TemnepaTypamn. B Tex e caydasix, Koraa Kamepnl c
OJHHAKOBbIMH TeMiepaTypaMi pacnoJioeunl AaJieKo ofna Ot Apyroil, ayuue usberatb
MMHHLIX KOMMYHHKAaUHE R 00BbEJHHATL B OAUY CHCTEMY HCIAPHTENR COCEAHHX Ka-
Mep.

pﬂ.ﬂﬂ OXJAMACHHA KAMEP C NPHMEpIO OLHHAKOBBIMH TeMIIepaTypaMil [PHMEAoT
XOAOAUNLIbe Matkis Hd-49, AK-OB4M, MD-56M, AK-PB6. Ity Maliunys 11asp-
BAKT OJHOTEMINIEPATYPHbLIMH, HOCKOJAbKY OHM He HMeloT upHGOPOB AAf TOMIOro pe-
* PYAMpOBAMHA TeMnepaTypu B KaxnoH Kamepe. Ilpu oGcay:hBannH KakoR-nuGo na
3THX MaUlHH IBYX Kamep H GoJiee TemnepaTypa B KaxAOil H3 HHX YCTanoBiTcA B 3a-
BHCHMOCTH OT COOTHOLUCHHS TE{lNIONPHTOKOB H XOJOA0!POH3BOAHTENBIOCTH HCRAph-
TenbHLIX 6atapeii. [losToMy oGbenduaTh MEXKAY COGOH TpH WJ/H YeTbipe KaMephl Helxe-
nateabko. Kpome Toro, Takomy ofbeldHCHINO MOKET NPENATCTBOBATh OrpaHHuelHoe
KOJHI4ecTBO HenapHTeaed v TEpMOPEryAHD YIOUHX BEHTHACH, 10CTaBAEMBIX ¢ KAKIOH
MauHHOH.

TexunyecKan XapaKTepHCTHKA OJHOTEMHEPATYPHLX MAALX XOJOMIAbHBEIX Mallny
npusefera B Ta61. 5.27 u na puc. 5.13 u 5.14.

Ecnu xonoaniibHHK COCTONT U3 TpeX HJH YeThlpeX X0A0MbUbIX kamep obuielt nao-
wansio 3050 M, B Kamaocil H3 KOTOpLIX HEOGXOAHMO TOYNO NOAAEPHKRBATL 3alail-
nylo TeMnepaTypy BO3AYXd, NPHMEHAIOT Xosaoauabhule mawms XMI-6, XMBIL-6,
XMI-9, XMBI1-9. 3TH mMauHhp! HA3HIBAIOT MIHOrOTEMIEPATYPHLIMKH, TAK KaK OHH liMe-
10T UpUGOPH ABTOMAaTHKH I/ NOLAEPHKAHUA 3aJa1HIOH TeMmuepaTypsl B KaMmoil Ka-
mepe. [pH nocTHHeH 1M 3aRalO TemnepaTy pol 3aKPLIBALTCsT CONCLOHIKLIL BEITHAD 1A
apMaTYpHOM IHTe H NpeKpallaeTcs nojda4a Xjaaaona b RaHuyio samepy. Ilas ion-
AEpKaHKA B ONTHMANbHLIX NpeAeaax IaBjeiiua BCACLIBAHUS {IPU ROCTHKCILHH 11€0l-
XONHMOi1 TeMmnepatypbl OTKJIOYaeTca TOJbLKO MOJ0BHHA HcrnapuTenbHpiX GaTtapei.
3auwirta oT NOHHIKEHHs JaBJeHHs BcachblBaiisi HHKe JONYCTHMOrO B 3THX MalHHAX
OCYULECTBJIAGTCA TIPH NOMOILH pede paBaeHun. [IpeHMyLIeCTEOM MHOFOTEM IEPATYPHBIX
MAUIUH SBNRETCA 3KOHOMHS MUICILAAN A/ pa3Mellendn XOoJOANAbLOro arperaTa.
Hanpumep, Bmecto Tpex arperatos mapku Md-49 moxuo ycranouTb Ofun arperar
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AKI1-9. Hepocratkami 3TIX Maunil SBJASIOTCA HX Mellbwas Lafexnocts (Gonpuia-
PUSITHOCTL BLIXOJA H3 CTPOSl BCJAEACTBHE 3HAYHTENBLHOTO KOJAKYECTBA HpHGOPOB :
MaTHKH}, a TAKXKe BbICOKAsI CTGHMOCTb.

[Nocae Toro Kak BeiOpana neo0XoaiMasi MapKa XoJOAH/IBHOA MaUIHHBL, H3 Tt
YECKOM XapaKTepHCTHKH HJIH KATajora BelNHCBIBAIOT, CKOALKO HCNApHTEIeR Han
AYyXooxaanuTeefl nNoCTABARNIOT C NaHHOH XOJOAHABLHOA MAWMHLL H KaKOBa nao!
HX TewJioiepeaaioleil noBepxiocts. 3aTeM paciipele/soT HCnapHTelin No Kam
COOTHeTCTBEHIL0 TeNJOBLIM Harpy3kKam.

;¥ xEm 5 fit) “ 1 Qo N xjm T ]
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fg — ‘7'(‘, 0 s > A T tl"ﬂ 7
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Puc. 5.13. XapakTepHCTHKK Majux Puc. 5.14. XapaKTepHCTHKH m©
XOMOAHABULX AIPEraToB € BOAAILLIM XOMCAHABUBIX ATPEraToR € BOIRYH
OXAaMACHNCM KOMACHCATOpA: x OXNAKACH Hom KOHLEHCATOPAS
1 — AKDY-8; 2-‘—-1\1}1%}3‘:'6‘. 3 — AK®BAM; I — AK®BI-6; 2— HP-56M.

’

[TotpeGuyo nnowams Tenaouepenaioweii nosepxuoctn F, (8 M%)} onpepensn
dopmyne
Qoﬁop
£y ©
rae ngzp—narpyaua lla 0GOPYyAUBAHME, PaBHAA TEMAONPHTOKY B faliylo Kamepy, Bri
H

— pacuerifi XopuienT Tepnonepenaun Kamepioro o6opyposauns, Br/(M?-K):
© — pacyernas pa3nocts TemilepaTYp Mexay BO3AYXOM H XOOAH.IbIHM arentom, “(

Fu=

»

Pacuetuwifi Ko3(xpHUMEHT NPHHIMAIOT DABHLIM A HCHADHTEABHLIX pelp
Garapen 1,5—2,5 Br/(m?- K} {1,3—2,2 kkan/(M*-u-° C)]; ana poanyxooxaann
12—14 Br/(M?-K) [10—12 kkan/(M*-4-°C)].

Pacueriias pasuocTh TEMIEpATYp COCTaBJSET JJiA pebpHCTWX KCnapHTesetl
16° C, aan po3Ryxooxaamrreneit 9—11°C.

Mpit pacupeeneliny KOMIEKTa kehap HTe/eli N0 KaMepaM MOTYT BCTPETHTLCH
HOCTH 13-33 MECOOTBETCTBUA pacyetHoli M JefiCTBHTEABHOA NJIOWAAH MOBEpX:
HenaphTeas.

Ecnu X0N0AHAbI KK COCTOMT B3 ORHOA KaMepbi, Becb KOMIJIEKT NOCTaBJ#eM!

napuTesed pas3mewaoT B 3Toi Kamepe. -



3uaunTenbio Yaule OANH XOJNOAMILHLIT Arperat yCTauaBAuBaioT A% OXAaNIEH A
Apyx Kamep. [IpH 3TOM MOMET OKa3aTbCsi, UTO 1AM OAHOIT Kamepsl TpeGyercst NOBEpX-
HOCTL GOMibiLAs, YeM 10 pacuyery, a Jid ApYroft — meublwad.

Hanpumep, npu onpepesernit njaouiafn nosepxiocTi ircuapuTeneil an XoA0NHb-
UHKa, COCTORULEr0 U3 ABYX KaMep, MONET OKaJaThes, Y10 A oofi Kamepbl eoGxo-
LM HenapuTeas naomaibio 15 M%, a aaa apyroi 25 M2 , @ B peayabTaTe pacyerta Aaf
OXJaIKJeHHA ITHX KaMmep nonoGgaH XOJOAHJBULIT al‘peraT HD-49M,

Oumnako, Kak puuto 3 1abn, 5.27, on KOMIIEKTYETCS] HeThIpLMS 6atapesamu HPCH-
10 ¢ naowanbio Tenaonepenatonefl nosepxuoctn 10 M? kampasn.

[MosToMy BO3MOXKIIBL AB2 BapuanTa pa3melllends HcnapuTeaeii:

OJluK UcnapHTenb B MEHLILYIO KAMEPY H TpH Hcnapireas B G4abu1yiO;

110 /1BA HCMapuTess B Kaxkaylo Kamepy.

[Ipn oGoux BAPHAHTAX B KAKOIl-TO Kamepe M/10waib HellapuTeei npesbuiaeT Tpe-
Oyemyio, a B Kakoii-To ee ife XBaTaer.

B aTom cayyae neoGXoanMo NpoMsBeCTH NOBEPOMUHIT pacyeT XOAOAKALION yCTa-
HOBKH npy nepsoM # BTO[JUM BapHaHTax pﬂdMEmeHHﬂ MCIIap}ITE‘:Jlell I OCTanoBHTLCH
Ha TOM i3 HHX, NpH KOTOpPOM KO3QPUUHEHT pabouero BpeMeHH XOJOLHIbLIOrO arperata
Oyner nanmeubiiiM (NP1 pacyeTHLX TeMLEpaTYpax BO3AYXa B Kamepax).

. IloBepouuniii pacuer xouoMIWIGHON YCTAUOBKH

[Mockonbky X0A0A0HPOHIBOAHTENBLHOCTL BLHIGPAHHOrO arperata M [iOUIaNb Tenso-
,uepenalouxeﬁ 110BEPXUOCTH YCTAHOBJACHHBIX ucnapuTenei'i, KaK [ipdaBHi0, OTJAHYAIOTCA
ot pac%’ruux. irocae HOIIGOPH XO0JoANIbBHOI'O al'pel"BTﬂ H pacnpenene:mﬂ GBTﬂpeﬁ no
KamepaM Heo6XOMHMO IIPOH3BECTH nOBepOuNbIH pacyeT, ueAb KOTOPOro: }

OlpeNe/iHTL TEMNepaTyphl, KOTOpHE YCTaHOBATCA B KamepaXx Pl Henpepupnoit
paboTe xojoauabioro arperaTa (kosduuuent paGouero spemertt b= 1); aTum ca-
MBbIM BBIIBJASIOTCH Opefefbiibie BO3MOKIOCTH Bbibpanueil Xonoanibioll YCTaloBKILG

onpeneauTh KOSQQuuHenT paGouero BPEMCHU W TEMIIEPATYpbl KINEHHA, IH KO-
TOPLIX mmmeu pﬂGOTBTb XOJ’IO}:{H}ILHMH arperd"r N1 ROCTHIKEHHA 33}1.][[[[0" TEMIK.])J-
TYpbl B TOH Kamepe, I'ie s110uLaAb NOBEPXHOCTH YCTAHOBACIILIX HCIAPKTENEH Merlbiue
pacueTHoit, .

paCCMOTpIIM ciadyana CJI)"‘IBH KOorpa XoJojkabpdss Maninpa paGOTaer Ha OoAHl
OXJ/laXKAacMbiil 06BbeKT (OUY Kamepy). i

MSBQCTHH:

. Hapyxuas temnepatypa £, TENJONPHTOK B XOMOANALHYIO Kamepy @, koTopuiit
B OCIOBHOM COCTOHUT H3 TennoanTOKon yepes orpaxciensa Q u OT vocTyenus 1po-
ayxtos Q.

2. TenJonpoXoAHMOCTb orpam.u.alomnx KOHCTpYKUHA (Rl op).

3. Tennonpoxoaumocts Hcnapurens (&,F,).

4. XapaKTepucha KOMitpeccopa, T. €. 3aBHCHMOCTDL XOJIOILOH]’)OHGBOII,I[TEJIb[IOCTH
Komnpeccopa Q OT TeMNepatypni Kulleuus [y

Quu = [ (f).

TpeGyeTcs onpeneaTs yCTAHOBUBLIYIOCA TEMAEPATYpPY ., D OXJIaXNEHHOM OGBeK-
Te (kamepe) npH HenpephiBHOA pabote komnpeccopa (b = ).
AuannTHYECKn 3TY TeMneparypy MoHO HailTH M3 TeljoBOoro Gananca Kamepwi::

3) Quan= Qu: kor For(bn—1{u) + Mypcpp (lrp—1p) -~ ky Fy (ta —to):
i
140 :




6) Qu=Quu: kaFallyg—to)=F(ly),

rge My, —nocTynnesne rpy3os, Krj/c:
Cpp — CPeANAn yaeabnan TemioeMKocTs rpy3oB, klDk/(kr » K):
{rp — TeNNepaTypa NOCTYNajolHX Tpy30B, ©

Oniako aas peweuiin 3THX ypapueni{l 1eoGX0/IMO 311aTh 3aBHCHMOCTE Q.
=[(to), KoTopasn o0plui0 3anaHa B Buje rpauKa, 103TOMY H PeLLitTb 3TIL ypaBHer
Rpowe rpaguueckinM ciiocoGom, HanpuMep criocoGom, paspatotanuibiM B.H. Kaw
poBHueM.

B koopamHarax Q—{, cTpoHM 3aBHCHMOCTb TEMJONPHTOKOB OT TeMmmepartyp
Kamepe:

Quau = kop Fop (fy = tp) 4+ Mypcip (g — a) = (kop Fop by + Myp €pp f1p) —
— (kop For + Mperp) tn . : G

Ipn sapansetx &, B {,, BEJUUHIH, 3aKNIOUEHNbIE B CKOGKaX, ABNAIOTCA MOCTC:
npnn, CliefoBaTeNblio, 3Ta .3aBHCHMOCTL 13o0paxaercs upamoil ficueil, Koroj
MOXKIIO MOCTPOHTD (10 ABYM TOYKAM, BLUHCANG, HANPHUMED, Quay TPH tg =L, 1
np {p =0°C (puc. 5.15, a).

Ha stom ke rpaduke CTpOnM XapakTepHCTHKY HCOAPHTENl HPH Pa3/HuHBIX 1
nepaTypax kuuenus (natpumep, upu f, = —30 # 0°C) no ypaenemmo

Qn='ku Fy(ts — ). ¢

Ecan B Kamepe ycTanoBJ/ieHO 1IECKOABKO HcmapiTtenell, To F, — aaouwaib HX
Mapioil  [0BepXHOCTH. '

s kamporo suavenns { ua nepecedennit anunil Qy,y # Q, BHaXoaAHM Tennor

TOKil B Kamepy Qyqy it 10 MOAYYEHHBIM JaHLIN CTPOHM 3ABHCHMOCTD TERJOMPIT!
oT TeMnepatypsl KIen st

anﬁ = [(ty} (P“C- 5.15, 5)- " a,0 0,6

aHOCHM (12 3TOT e rpadnk e U .

xapaKTeplucTiRy, - Kmmpe[:)ccopa wr ';,“_:j& e _4: v

HAH  KOMIIpeccopho-Kotucicatop- - ) B

1oro a;'j}erla'ra {Q,.W| = [(1) lmpu e W t.\i" il Ys

Q..a = [f(f,) npu pacuernom 3ma- 100 [~ 1800}~ 4

demii  TemiiepaTypsl  Kompjeca- NV TN ) e, .

LTRIL. -3 226510 —430 B teC -3 -25-0903 - !
Ha uepeceuenin xapakrepic- e f

TIEK KOMIpecCcopa H Harpysku Puc. 5.15. 'pagmyeckoe onpefenesse TeMnepa’

(TO‘IKE B' na pHe. 5.15, 6) MNony4yHM B 00LEKTE NPH 33A3aHHBIX HArpyske R XApaKTC

yCTAHOBIIBIUHECA 3HAuEHIisl TeM- THKE XOAOAMABHOrO arperara.

HCpaTypu KHACHHA W TenNonpH-
TOKa B KaMmepy.

Hanee sosspamaemcsi K puc. 5.15, a. M3 toukn na ocn abennce, cootnercroyr
HAJIACHIHOMY 3uAYeIho TCMBEPATYpPW, NIPOBOAHM IO, NAPAANCALEYID Xap
plicthKam ncnapitenas Q. Flepeceuenne 3toit Annas ¢ Annuell TenaonpHUTOKOB
Jaer Touky (Touka B), npuraack M3 KOTOPOR BEPTILKANABHO BIN3, HAXOLM M
aGcuHee TeMilepaTypy B Kamepe B ycTauosmpuiemcsl pexime (upn b = 1).

[Monnaynce pite. 5.15, MOXHO TaKKEe OTBETHTL Ha BOHPOC, C KAKHM KO
Tom pafoyero Bpemeni flof:KeH paGoTaTh Komapeccop Ana NOLIepIKauust B K:
33/iahioll Temueparypui iy Jian storo na puc. 5.15, @ upoBoanm BepTnKaabuyr



IO H3 TOUKH Ha ocH abcuuce, cooTBercrBYIomedi /5, 10 nepecevenus ¢ Auluell Qya,
B TOuKe I'. M3 ToukH nepeceuerns npoBOgHM JIHIZHIO, NApanienbryio Q,, H y3iiaeMm,
Kakas s STOrC AC/KHA SIORACPMHBATLCA Cpelirss Temnepatypa Kunehus I,

3atem na puc, 5.15, 6 npoBonum BepTHRAJL 13 Halilennoro anauchus {, (Touka a),
Dra AnuHs nepeceyeT XapaKTEPHCTHKM TERNOHPHTOKOB H KoMipeccopa (X0N0AHAB-
HOro arperata) B TOYKaX 6 M ¢, XapaKTepH3YIOIHX cOOTBeTCTReliHO TeIIONpITOK B
KamMepy H XOJ0JI0HpOH3BOAHTENLHOCTL Komnpeccopa (arperata). Otitowsenite oTpea-
KOB ac H a0, KaK H3BECTHO, ecTb HCKoMLA Kosdxpuument paGouero Bpemeni.

Mpumep. Xonoaunsnas mawnka HP-49M oxaaxpaer Kamepy ipanens racTpoHOMHUECKHX
TOPapoa naomwanbio 20 M2,

Tenn011pOX0AHMOCTE OFPAKAAIOMKX KONCTPYKUAR kopFor = 50 B1/K, wmacca nocrynawomnx
rpysos Mrp = 1,6 1/cyr, nx cpemuss yaennnan temaoemxocts cep = 4 kIlx/(kr- K), Temnepa-
Typa Mapy:uoro Bo3jilyxa 28°C,

OnpeAeJ'IBTh Temneparypy B KHMEpE IIPH uenpepunnoﬁ paGO‘re XGJIOAHJ][)IICIITI Mallnhe, a
TakKe KOIQpuuHenT pabouero BpPEMeHM ANA NOALEPKansA TeMRepaTypw B Kamepe 2°C.

B koopannartax Q—If, cTpoim rpaduuccKyo 3aBHCHMOCTH TENAONPHTOKOB OT TeMNEPaTypH B

HaMEFlEk

OCTyl‘IJlEHHB rpyaon'

_ 1,5 1000
~ 24 . 3600

Temneparypy ROCTYNaloWKX TPpy3oB npunnmacm 5°C.
Tak Kak XOA0AMAbHAS MAWHNA KOMIJAEKTYETCA YETHpbMS HCNAPHTEAHMK C NJOIAABIO Ten-
nonepepatoed nobepxnoctd no 10 M? kawawi,

kn Fp=2+:4-10=280 Br/m?

Quan = (50 + 28 40,0173 - 4000 - 5) — (50 + 0,0173 - 4000) 1, = 1746 — 1194 .
XapakrepMmCTRKY Tenaounocryniaenns Qu,, RPOBOAHM Ka pHc, 5.15,a no ABYM TouKam;

npu g =—10°C Quau= 1746 4 119 - 10 = 2936 Br;
npH ty = 10°C  Qguqu = 1746 — 119 - 10 = 556 Br.

Hanocam na rpadnk pHc. 5.15,a xapaxkTepHCTHKH Hcnapurened.
XapakTepHCTHRY HCnaphteas npw {y = —30°C cTpOMM NO ABYM TOMKaM:

npu Iy =—30°C Quy=0;
npu fye=20°C Q= 80 {fy — fg) == 80 - 30 = 2400 Br.

XapaxtepHcTHKY Hcnapateas npH fo = 0°C npoéonam H3 Toukx f; = 0°C, nexauefl na
alclincee, Napandenbilo XapakrepHcThke npy fp = —30°C,

My = 0,0173 xr/c.

Jlas noayyeillds XapakTeDHCTBKE HATpYSKH B KoOpAHHATAX to—Qo nepesiocHm Toukn A u 5
na rpaguk 5.15, 6 H yepes nonyuennste Toukn A’ H 5’ npoBoAnM npaAMyl0 AHHKIO, KOTOpad lie-
peceKaeTcs ¢ XapaXTEPHCTHKOR Xonoguas#oro arperata B Touke H’. Jleuraace na 9TOA TOUKK Be-
pTHKaJlbIlO2BglE3, Haxoam Temnepa'rypy KHNEAHA NpH HEHPEPHHHOI-'I paGDTe XONOARALHOrO arpera-
T3 {{p=-—24"C).

Yro6u HaATH yCTaHOBHRIIYIOCA TemnepaTypy B Kamepe, Boaapaiuaemcs k puc. 5.15,a. Ha
TOYKH {;=—24°C NpoBOANM X3PAKTEPHCTHKY KCNAPHTENA AC NEpeCeyenHn € JAnnbedl Quau B TOYKE
B, xoropofi cootaeTcTByer Temnepatypa ly=—0,5°C,

UroGul nafiTu koadguuueHT paGovero spemedn AIA MNOLACDIKAHHS B Kamepe {,=2°C, nposoanm
na pHc. 5.15, @ BepTHKAAb H3 TOMKH ua alcuncce f=2°C 10 nepecewennss ¢ Auhned Qyqu B TOUKE
I'. 37oft Touke COOTBCTCTEYET TeMilepaTtypa kunemua lo—=—17,5°C. 3arem na puc. 5.15, 6 npono-
AlM BEePTHKA/NL Yepes TOMKY Ha alcuHcce fo=—17,5°C (TOouka a), nepecekaiomyio 06e XapaKkTepu-
CTHKH B TO4KaXx 6 # ¢, KospdHuueur paGouero Bpemend pasen

a6 ~ 1500

ac 2900
142 : ; '

== 0 ’520
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Ecau omiu XonoauNbiibil arperat paGoTaer na ape HAH HECKOALKO KaMep, TO Y¢
HOBUBLLYIOCA TEMUEpPaTYpy B Kamuofl 13 pHX MOMNO OHPEUeNiTh TeM e rpadmy
Kium MmetosoM. [Ipn 3ToM HYX10 UMETb B BuiY, YTOo paGoyas TOUKA B KOODAHHA!
1,— @ NEXIUT Ha liepeceseHHH XapaKTePUCTHKH XOMORINBLHOIO arperaTa H cyMmap!
TO TEeRJOUPHTOKA B KaMepoi.

a,s a,nr
2000 2000 Qg Bran,
1000 1000 =
0 0 :
--38-25-20 -wo._0 10 Ly

a.ar a.or
2000 000§
oo 1000
-3 -25-10 "‘Kla a v e

Puc. 5.16. Tpadmueckoe olipcaenerse TemnepaTyp B Aayx OOpeKTAX MPH 3apaHHO!
narpy3ke H XapaxkTePHCTHKE XOJNOAKNLHOTO arperarta.

paCCMOTleM [0c/1e10BaTeNbHOCThE BHIMONHEHHA [1OBEPOYHOro pacyeTa TaKKe

KOHKPETHOM [pHMeEpe. .
Mpumep. Onpenennts ycranonnyiunecs TeMnepaTyphl B KAMEPax Xpailed HA PuIGH nAOWLA
7 M%, FacTponOMIMECKHX TOBApOn — MAOMAaALI0 12 MY, OXA2XKAAEMBIK OANHM XOROAHALUBIM
peratom 119-49M. BuGparth ofituManbutli BapnauT pacnpenesenna ucnaputenell no  Kame|
Manecrno:  kor,For, = 20 BT/K, ke, For, = 30 Br/K, fty; = —2C; f, =
M, = T00 xr/cyr; M, = 1000 xkr/cyT, yAeabuas TENNOEMKOCTh MpOAYKTOB & = et
layansnan  remnepatypa rpy3os frp, = —2°C, trp, = 5°C. Temnepatypa uapys

poasyxa 4, = 28°C,
1. B xoopausarax Q—Iy CTPOUM XapaKTEpUCTHKH TeNJONPHTOKOB B KaMmephl (pHc. 6.1

700
Quau. = [20 - 28 -+

m . 4000] ty, = 495—5'.’!’. :

7
24 - 3600 '4000(_2)]”[2°+

npy L, = —20°C Q,,, == 1535 Br:

‘ ) ) npu t, = —2°C Qean, == 600 Br.

Mo nafizemLM 31 a4elrHAM CTPOHM XapaKkTepHCTHRY Anf Qxawy.

1000 1000 ‘
%u.=(3°'28+m"‘”°'5)‘(3°+ Tioae 00 b, = 107278l



npH 'a. =—20°C Q = 25692 Br;

KaMy
npu £, =0°C Quen, = 1072 Br.

TMo nafpennbiM 3HayenHsaM onpejlensieM XapaKTepPHcTHKY Quaw,.
2, PaccMOTpHM  CHauaA3 DApHART, KOraa B OGENX Kamepax ycranoBAeno Ho ABa HcnapHTead.
B stom cayuze XapakrepHcthkKH OylyT ONHHAKOBRIMH:

: ky Fu=2-2- 10 = 40 B1/K,

rae = 10 M? — poBCPXHOCTH OAHOFO HeCnapHTens;
—2 Br/(M?- K)— kosdpuunenTt Tenjonepenass ucnapurens.

d-rpmm XAPAKTEPHCTHKH KCHAPHTENEH Las Ly, nanpumep, pasioil --30n» 0°C,

npu t‘(. = —30°C Q, = 2:2-10 (f{y -+ 3U). D1y AnuHI0 NpOBOANM HYepe3 JBe TOUKH:

np p = —30° G, = 0; npn &, = 0° Q, = 1200 Br.

] to = (°C xapaKTepHCTHKY MOMnO0 NHGO NPOBecTH Yeped 2 TOMKN {nanpumep, npH fy =
O“C Honpu ty = 20°C), anbo NposecTH H3 TOMKH ma ocu abeunce &y = 0°C napannenhno
nepnon NBIHH.

JlHuust TEIIONPHTOKOB B NEPBYIO KaMepy Mepeceknack C XapaKTEPHCTHKOA KCNapHTEed B
Toune A,;, Koropoi coorsercteyer Q = 800 BT npn f, = --30°C, u B touke 5,, xoTopoi coor-
Bercteyer @ = 200 Br npu t, = 0°C (puc. 5.16). [lo srum toukam nepecpalinacM Xapakrepuc-
TRKY Qkau, H3 KoOpAHHaT t.,—-Q D KoopAHuarw fp ~- Q (rouxd A, u 5, na puc. 5.16.6).

Ananornuno no ToukaM A, u 5, nepecrpanbaem aKnuo rennoupu‘rouos Qxan,. [lockonekry
Narpy3Kka Ha XOAOAHAbHLIH arperaT paBHa CyMMe TENJONPHTOKOB B NePBYl0 B BTOPYIO Kamepul,
ans ee nonyueuuﬂ B KOOpAHHATAX {—Q CKHIALIDAEM OPARHATLI NOCTPOCHHLK XapakKTEPHCTHK
Qmm, H Nam.

Hanocnm ua puc. 5.16,6 xapakrepucruxy arperara Hd-49M,

Ona nepeceverca C anntied Quaw, + Quam, B TOuXe ', KOTOPOR COOTBETCTRYET 'remleparygc
xunenda ty = 25° C. Boappauiacmes k pHe. 5.16,an M3 TOMKH na ocH  aGCuMce !

NPOBOAKM JNHHIO, NAPAMIELIYI0 XapaKTePRCTHRAM HenapiTenen.
Ha nepecedensn 370l annnit € Quam, H Qram, uwg-mem 104 KH, KOTOpuIe nyem:mna:o-r. yTo B

nepBofi Kamepe ycranonuich Temneparypa f, = —5°C, a o nropofi fa, =
Yro6w nmw.epma'ru BO BTOPO/ Kamepe paunernyno Temieparypy 2° C TeMIEPATYPA KHNEunA
Aonxua Guits fp = —20°C (noerpoeune ua puc. 5.16,a). Jlaa syoro xu.'mms.'ihnuil arperat A0J-

KeH paGoTaTe ¢ Ko3pHuHeNTOM paGoNero ppemenH

ab 1500
[ ——-—;'- = T = 0,63 (em. puc. 5.16, 6).
Ipu sTom Temnepatypa B epBoii Kamepe cTaner pasnoit fy, = —3,5°C (rouna nepece‘ue-
hHi XapaKTepNCTUKY ncnapnrmeu npu fy = —20°Cc xapaktepHcTnkoil Quaw, ), MTO AONYCTHMO.

PaccmoTpum Teneph propoil BapuauT pasmewents ucnapiresel: B nepsoil Kamepe ognn Hcua-
puTesns, a2 BO BTOpOR — TpH.

XapaKTepnCTHKH TENJONPHITOKOB B KAXKAYIO KaMEDY OCTAIOTCH NPEXMHHMH, 8 XaPaKTEPHCTHKH
HenaprTesiell CTAHOBATCA palJ/IHYHBLIMH, TAK KaK TENAONPOXOLHMOCTD chapu're.nﬂ nepeofi xamephl
kyFy = 2:10 = 20 B1/K, a sropoit k,+3F; = 2-3-10 = 60 Bi/K

INostomy Touke Ay u 5y GYyLYT JiexaTh na nepeceyennu xapamepﬂcrnun TENNONPHTOKOE B
nepeyio Kamepy Quay, C xapakrepHCTHKaMi hcnaparenn Qu,, a Toukd A; # By — mna nepeceve-
HAH Quaw, € Qu,. [lpoHaBoaHM nepecTpoCHHE TENJIONPHTOKOB H3 KoopAHnat fp—Q (puc. 5.16,6)
B Koopankatel fy—Q (puc. 5.1G,2) ¥ Ha nepecedennu xapakrepucrunu CyMMapubiX TENAONPHTOKOB
¢ xapakTepncTHKoii arperara Qx.a naxon¥m paGouywo Touky B’ koropofi coorsercrayer TeMnepa-
Typa kunenns fp = —25°C. .

Boanpamaacs X pitc. 5.16,6  iipoeeas ha roukH fp = —25°C npamwe, napaaneacnuie Quas,
H Quam, , HaiijleM, WTO XOTH TCMNEPaTYPa KnnenHs e HzMeHHJ!aCh TemMnepaTtypa B KaMepax craia
cooTBercTAenno s, = —5°C (emecro —2°C nu nopmam), a Bo Bropofi Kamepe — 4°C. Tlockone-
KY STH TeMNepaTypu COOTBeTCTBYIOT b = 1, ACno, yTO BTOPOH BapHanT pa3MellellHa HCNapHTC:
Nedl henpuemies. .
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HopGop cpepriux: 1 KPynubiX XOAOOUNLIBIX MJILIH 1 3rperaTos

B xo0M0oaubiitK aX eMKoCTBIO 12—125 T ripuMeliioT XOA0AHALHBIE MatllHHbl | 8t
raTet Cpeaiieil 1t poN3BOAHTENBIOCTH,

B xonoamnvupkax ¢ cncreMoit RENOCPEACTBENHOIQ OXJariieHNs NPHMEHSHOT
MHagibie KOMNpeccopHo-Koliielicaropnwe arperarn AK-AB22/A2, AK-AB22Z
AK-AY45/A2, AK-AY45/A1, AK-AYY90/A2 n AK-AY Y90/Al. Dtu arperaTh BK.
4ai0T B CeGa KOMIIPECCOp C 3ACKTPOIPHBOJAOM, KoitleincaTop, MacJo0TIe/IHTeNDb, ¥
np1GopoB 1 MMt ynpasieinsn. Mx xapaxktepictika npusenena B Ta6a. 5.28. o1
0oPaiui0 3aKA3YHKa NOCTABJISIOT KOLJEncatop, pacCuuTainsti na ofopoTHoe Ji
HpoToutue BojocHabKeinte,

TaGanua

AMMHaYHBE HOMNPeCCOPHO-KOHEHCATODHEE BrperaTl

Flonasarenn XM-AB XM-AB XM-.AY XM-AY | XM-AYY | XM-A
22/A2 22/ At 45/A2 45/A1 90/A2 %0/,
Xoa020npou3BOANTEALHOCTE PH 22,2 30,8 44 2 61,7 88,5 12"
lo=—I15C w0 fga,=22°C, ®Bi| (19 (26,5) (38) (53) {76) (1
{1bic. KKaa/v) .
{loTpeGnsieman (3nektpuueckad) mout-| 6,3 9,8 12,6 19,6 25,2 39,
IOCTL MPH Tex JKe ycAoBpsx, KBr
MapKa Komnpeccopa AB22 AB22 AY45 AY45 AYYO0[ AY
OnucubacMu i 06Lem Komnpeccapa
10% M%/c 11,8 17,8 23,6 35,6 47,2 71,
M3y 42,5 64 85 128 170 256
Moumocts  snekTpoaBuraresis  xom-| 10 13 22 30 40 55
npeccopa, KBr
[liomans uwapyxuoit  nesepxnocrn| 7 7 14 14 26 26
Tenaouimena Kongencatopa , H‘ b
Pacxon Boauw Ana oxsamaends Koh-
AENCaTopa
upoTOUNOR .
10® m3/c 2 1,39 1,95 2,78 4 5,56 7,
Mi/u B 7 10 14 20 28
060 poTHOit
10% m3/c 2,78 4 5,56 7.8 11,1 15,
M3y 10 14 20 28 40 56
TaGaputnwe pasmepu, MM 2750 | 2750x | 2750% | 2750% | 2750 | 27%
X840 | x840x | X870 | 840X | x1030x| xIv
X 1140 x 1140 X 1250 "} x 1140 X 1425 X 11
Macca (Oea xnajarenta # Maciua), 940 940 1155 1155 2060 20
Kr

DTH e arperaTol BXQAST B COCTAB KOMINEKCIRIX X0 OAM/IbHLIX AMMHAUNHX Mar
HpemnasiiaueHixX ANA  oxJamaenus  paccona: XM-AB22/A2, XM-AB2?
XM-AY45/A2, XM-AY45/A1, XM-AYY90/A2 u XM-AYVY90/AL,

Oauaxo mis oxNaxjenis paceosia GONbUIES GPHMEMEHIE HAXOASAT XOMOL N
Mawunbi, paCoTaiowpe na xnajpone-22. 370 XonouuAbiibie Mawnunsl Mapok @
OM45 u dMIO0, apepnasiatennsie Aas 0OAYUEHHS XAAUOHOCHTENN C TEMOEpPATY
ot 10 1o —35°C. Kaxpas maliita coCTONT #3 KOMIPeccopio-KOKAEHCaToOpHOro a:
rata, KoxyxoTpyGiioro ncnapitens ¢ npubopamu, peryqHpyiolluMy nojauy X
arenta, unbTpa, Tennoobaeiiika. Komipeccophio-KoH AedcaTopHiil arperat BKAW



Ta6auwua 5.29

Tlokasarean

Xnaaonoane (R=22) x0/0ZHAbLIIKE MauHIL

IMnomans BHyTpenHed noaepxuocm
TenJaocoGmena kcnapurens, mé

* B apcauTene — A NPOTOYHOro BojochaGienun, B
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M2 GM45 SM%0
XonoponpouasogureabiocTs® i
npu £y =10 u Lpy=122°C .
47,7 95,4 191
xBr 38,3 9% ,5 103
41 82 164
Mxan/q 7.5 83 166
npu {1, = 10 u fy, = 28°C
P ey * 44,8 89,6 179
KBt 46,5 93,1 186
38,5 77 154
- Mkan/a . 40 80 160
- MorpeGasemasn (3neKTphuecKkan) Mo- L6 23,2 46,4
1WI0CTL NP TeX e yCAOBHAX, KBT* T8 3.6 72
Pacxon oxnaxpaomei Boas ] E 2
npoTounoii !
10° m¥/c 1,94 3,88 7,76
M /u 4 28
ofopotiiof :
103 m3/c 3,88 7,76 15,5
M¥/u 14 28 56
Pacxoa xnaponocurens
3 m¥/c 2,78 5,56 1,1
M/ 10 20 40
Macca, kr .
3apAKaeMoro Xnanona 140—70 300—340 000--540
» MacJsia 5 5
I'aGapurnne pasmept, MM 2750 % 900% 1715 | 2850965 1910 2&0x1190x2435
Macca wmawnnw Oe3  XiajparenTa H 1470 k 2160 3680
Macna, Kro .
Komnpeccopno-konpenca-
TOpPULIl arperar
Xo0401pOHIDOARTENLHOCTE NPH ;
{p=—I15C u lgnu = :
xBr - 27,9 55,8 11,6
KKaa/4 24000 48000 96000
[loTpeGiaeman MOUIHOCTD NPH TeX JKe 9,2 18,4 36,8
Kc.rmnuﬂx, kBr .
1apka Komnpeccopa 220822 229Y45 20YYH
Quncnbaembil 06LeM ’
103 M3/ 17,8 35,5 71,0
M3/y 64,0 ©128,0 256,0
Mouinocts snekrpopserarens, KBt 13 30 55
Ilrowans BHyTpennelt noBepxiocTH 6,65 14,05 26,0
TemiocoGmMena koHfehcatopa, M?
FaGapuriee pasmepu, MM 2750820 1140 | 2750900 1185 | 2750 870 1425
Macea, xr 940 1150 2060
9 20 38

gHaMeHaTese — LA 06GOPOTIOFO.
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B cesl KOMIPECCop € 3/ICKTPOABHIaTE/IeM, KOMYXOTPYGHLIA KOHAEHCATOD, PACCYHTS
Hpiit Ha 06OpOTHOE 1t HA NPOTOUHOE BojocuaGmenHe, WHT NpNGOPOB KOUTPOAs H aB!
MaTHUeCKO 3auuThl, nyALT yrnpasJjenus. 3aaainasn Temnepatypa XnajoHoCcHTeAs
BLIXOJe H3 HCHaphTeas N0oAAEPHUBAETC ABYXIO3HLMOMIO BKMIOUCHHEM H BHKAN:
miem Komnpeccopa. Texsiiueckas XapakTepHCTHKA 3THX XOJAOMVILULIX Maulhil by
Bejeiia B TaGa. 5.29.
IIAs oxnaxipeiinsi Kamep ia KpyuibX XOJ0AHAbHHKAX NPHUMEHAIOT X0A0M#AbI!
arperatbi il KOMIIJIEKCHble XOJOAHAbIILIE MALLHHLL, BWNYCK3aEMbe MOCKOBCKIM 3aBOJI*
«Komnpeccop» na Oase nopuiesuiX Komtipeccopos ITHO i [1220. B kauectpe xa:
arenta (IpHMEISIIOT aMMHaK WK Xnajon-22. :

Tatnunga '

ATperaTn KOMIpPEcCcOpHO-KOHReHea-

Arperate KoMnpeccopin

TOpIbEe HCRBPHTEAbHBlE
Mokasarenn
AK-200-7-2.] AK-110-2-2, | AK-220-2-2, AT-220-2.1
AK-NO-T-2 [AK.200-7-3| AK-110-2-.3 | AK-220-2-3° | AT-H0-2-1 AT-220-2.°
Xnsnareur AMMHaK AMMHAK Xaagon-22 Xnanon-22 Xnanou-22 Xanapon-22
Temieparypa Ba cncuMbw-
KAUHONHOM pemume, °
XNBAOHOCHTENA HA BH- _ = - - & 6
X0Q€ M3 HCHIBDWTeNR
oxnaxgaowell BosH 2 % % % - —
Ha sx0ge & KOHgeNCD-
TOp
KHIIENHA —156 —15 —15 —15 -— —_—
KOM R eHCAUKH — - - - L 40
Pacxon
ANDAOHOCHTENA
10* u?/c — -— -— -— 13.9 29,2
wlle .- o e = b0 108
oxJamasoilelt bogw
0 uiye 5,94 13.9 13.9 25 — —_
My 25 o0 -_— -—
XOn0AONPOHI RORHTE AL
HOCTh HE  CNEUH(HKBUHON- .
HOM DE muMe
xBr r. 125 250 99 198 20t 402
Mraasu " o8 215 85 170 173 48
flotpeGnfeMan MoL{ROCTDL Ha, 46 91,5 43 B6 57.2 14,5
ClICUHPHHBILHONHOMN  PEIKH-
ue, KBT
Juanasonw remneparyp. °C
KHNEHHA —i2+ 30 —}62 =30| =15+ —40 —154+ —4p - —
oxnamaawilek sogw 32 30 —_— -
(ve sniwe)
NARAONOCHTENR — BOAN —_ — -_— -— 2—10 210
xnajonociitend — pac- -— - - a -9+ —10 -9+ —
canp
Mapka xomnpeccopa IMito nax Ny nz20 Ii0 neo
Snextpopsurarens
THNI AOI12-82-4] AQI12-92-4| AOTI2-82-4 AON2-92.4 AOI2-9}.4 A3-315-1—
MOIHOCTh, KBT 55 100 55 100 75 132
Hanpaxelne, B 220,380 220/380 220/380 220/380 220/380 380/660
4ACTOT# Bpaulenna  po-
Topa
¢ =t 24,5 24,6 24,5 24,6 24,6 24,5
ol s 1470 480 1470 H80 I 1470
Bnonaae “mapyxiof ven-
Jonepe RB0ILEA NOBEPXHO-
cTH, M3
HCHBPHTENR - - -— — 30,6 2.2
KOHAEHCATOpa 40 60 42,9 56 -_ -_
Macca, kr
sapRAXaeMaro anap- - — — — — -
arewra
aupHKEEMOr0 MBCha 18 20 18 20 18 2
Macca arperara (M8UWIHEH) 3000 4200 2400 3200 260 5170

03 XNafRreHTa B MacKa, Wr|




[Tpopoax. ra6a. 5.30

XonogHAbHRE Ma1Hilbl H

Mokasarenu
MKTLI0- | MKT220- MKT220-2-0, MKT220-2-2
-7-2, -7-2, MKT100-2- 1 - MKT110-2-2 S ;
MKT110-7-3|MKT220-7.3 MKT220-2-1 MKT220-2-3 ;

TemnepaTypa Ha coeuudn-
KannonnoM pexnme, °C
XJAZ0HOCHTENAl HA Bhi- —}t —1} 6 6 —i0 -1
XOQE HE HCMIPHTEAR
OXAAX ABOUER BOLK 2% 25 2% %5 % 25 .
1138 sxoae B KOiAgHCA- ' '
TOp '
KHNeHus — —_ - — - -
KO ReHCaUKH = - _ —_— - -— -
Pacxoa
XJ18 LOHOCHT LT .
¢ /e 9,73 19,5 13.9 9.2 1,1 22,2
W/ 3 70 50 105 40 B
oxnaxAaCIed Boab
10* Mifo 5,94 13.9 12,5 ) 5,506 12,5
ulfa 2% 50 45 3 60 20 45
X01020n0p0NSAOLITEN b
HOCTD NA  cneHPUKAINOH-
HOM peXume

Xnanarenr AMMHBR AMMHAK Xnapon-22 Xaagou-22 Xnanon-22 Xnapon-22 }
{
i

KBT 123 246 215 430 109 219
Mkaafu 106 212 185 370 94 188
llorpeGasieman  mowmnhocTh|  45.8 91.2 48.7 97,4 40,5 81
Ha cieultdiKaulioRHOM pe-
WHme, KBT
Huxanasonn Temneparyp, °C
KuleAns - — — - = =
oxnamaalonel BOaLl 32 32 30 30 3 a0
(ne Bume) ¢
X8 LOHOCHTeNA-—BoR N — — 2—10 2—10 -— —
XnafoHocHTENA — pac-|—27+ —1i | ——274+ —1i -9+ —l0 —94+ —10 -+ 9 —34e 9
cona
MapKra KOMnpeccOpa [T 1220 Mo nz2o 1o n2o
STeKTPOREBHIBTENb
un AOI12-82-4| AOM2-92-4| AOlII2-91-4 A3-316-4 AOlI2-82-4 AOM2-82-4
MoulHocThk, KBT 55 100 75 132 55 100
nanpsKenue, B 220/380 220/380 220/ 380 380/660 220/380 220/380 L
YRCTOTA BRAILEHOA DO-
rapa . A
£ 4.5 24,6 24,6 24,6 24,5 24.8
ob/m 1470 1480 1480 1470 1470 1480 .

HH
[lyowane HapyKHON ren-
nonepesawllen nosepxio-

nTH, M1
HCnapHTens 60 9 30,6 64,4 22,2 3.6
KON AeHCaTOpa 40 60 56 13 42.9 56
Macca, kr
IA[SMAEMOr0  Knaj- - - 80 140 60 80
areura
JapAKaeMoro Macna 18 20 8 20 18 20
Macca arperara (Mamunw)| 4500 6800 4845 7030 4330 G150

fe3 XJaJareHTa W Wacad. Kri

AMmMuaunble KomMOpecCOpuo-KoHtehcatopubie arperatt AK110-7-2, AK220-7-2,
AK220-7-3 u xnanonoepe AK110-2-2, AK110-2-3, AK220-2-2, AK220-2-3 upumennior
B COCTAaBe XOJOUHAbIBLIX YCTAHOBOK C HEIOCPEUCTBEHItbiM OXJaxackieM. B coctas
KOMI1peccopHO-KOH/IEHCATOPHLIX arperatoB BXOMAsiT: KOMIIpECcop, 3JEKTPOABHraTe/lb,
KOILICHCATOpP, CHCTEMa aBTOMATHKH. AMMHa%HKIE arperathbi, KPOMe TOro, KOMILEKTYIoT
"macaocotuenntenem. Kondetcatop arperatoB KoyXorpyGunili ropuaontanblmii o
KOHZEHCAalHeil Xhajarenta B MexTpyGHOM npocTpakctie. B aMMuadibX KolAeHcaTo-
pax TpyGbl raajKiie cTa/jdbibie, 4 B XNAlOHOBWX — MEJHLE C [ADYKULIM HAKaTHLIM
opebpenuen. OciioBuble TexnHYeCKHe XapaKTEPHCTHKH KOMIpeccopHo-KoujeiicaTop-

I
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Rl trpe 324 Ry

”

IibIX arperaToB npHbeleribi 8 Tabn
JHHIITEbHBIE pasMepbnl — 11a  pH

. 5.30 1t ua piue. 5.17, a ux raGapuTusie | mpice
c. 5.18.

Komnpecccopuo-ncnaputenbisie arperats AT110-2-1, AT220-2-0, AT220-2-1 wy
MeusoT Ans paboTLl B COCTAaBE XOJOAIILHHX YCTanOBOK C BO3AYLUHBIME KOHJIEN

Topamil, npeanasiiauennsix st
OXJaMaeH XJajonocurens,
B 1nx cocras BxoaaT Komnpec-
cop, 3NeKTPOABHIATENb, HCNAPH-
TeJib € TEMI0OGMEHIIKOM W Cltc-
Tema apTomaTiiki. XapakTtepitc-
THKH 3TiX arperatos l!pl-lBEﬂQH.bl
B ta6na. 5.30.

Ons oxaamienus paccona u
Boaul 3aBop  «Kommnpeccops  Bbi-
NYCKaeT KOMILIEKCIHbLIE XONOMINb-
Itble Maiusinibl, paoTaoulse na am-
muake (MKT110-7-2, MKT110-7-3,
MKT220-7-2, MI(T220-7-3) 1 xna-
none-22 (MKTI110-2-1, MKT110-
2.2, MKT220-2-0, MKT220-2-1,
MKT220-2-2: MIKT220-2-3).

B coctaB 3THX Maluik, HOMH-
MO YHOMSIIYTBHIX Bhillle KOM1Ipec-
COPI]U-KOI]JJ.EIICBTOPI[HX arpera-
TOB, DXOANT FOPHIOHTANbIIbIE KO-

Qoon 0, 1073 xxanfe 0,507 By 10 naznfv
11 I - |
t 'ZFZ' |
1 Emﬁ 6.5 |
- 30,5 H
£, 32 L
sk :
[/
mf 3 ,
a— / 50
7 [ — A 45 150 7AW
- : o /&,’ﬂ!
50) L R |
ﬂFj/ 5 Wml ,1\ o
t: Py k] ; tg M.
[ 75 ,// Lo} 125 50 —// J I
=07 -8 -5 -2 - tC -3t -8 -% E—m -6t
3

Puc. 5.17. 3apHCHMOCTE  XONOAONPON3BOAHTEALN:
% Qo n noTpebancmoil MOULIOCTH N, OT Temnepar
KAnexua fo 0 OXnaxaawiefi BOAR fep, ANA am:
AYHbIX KOMNPeCccOpHO-KOHAeHCATOpHMX arperar
a—tuna AKI0; 6 —1mnna AKI2.

2 1785(1950) . 1250(1335) ,
’ ;& & 4 ; et |
1 maYo oY [ - w
i Tpyb. 12
: - i B s s ke
= s 9 Sis
—t——= T piglioii)) = R
E =~
Aa e Py—g | e
= | (=3
= 2 =
{1590) ﬁj = SRR
720 1500_ 990(100G) - ey “lemdess 1]) 50
Y sg[}_«65_| s
| 3460 (3560) - T
s | Ingdazenm, Dy 190 125)

Puc. 5.18. TaGapnTibie H NpHcoean
TeNbNLE P3A3MCPE AMMHAYNKX Ko
PCCCOPRO-KOHACH CATOPHIIX  arpera
thnon AKIIO w AK220 (paswepr:
cKOGKax KAA arperaros THna AK?
! — rouaencatop; 2 -—wut npubopos;
KoMmOopeccop; 4 — 3anexTpPONBHraTenb;
MACNQOTACAHTCAD.
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Puc. 5.19. 3apHcHMOCTB  XONOAONPOH3IBOANTCAB-

nocts Qo H  noTpebasemoli momHocTH Ny oT

TemMnepaTyp xAalodocHTenas {p, H OxAaxaawouwed

BORW fpg, BBEDPXY AAS AMMHAUYHHX XOMOAHJAbHBIX

MAWAH, (a—wa0a MKTHO; 6 —Tuna MKT220.) BIH3Y

AR XAaA0HOBLIX XOJOAHJABHBLIX ManH THNOB
MKTI110 1 MKT220.
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HYXOTpYOusie nenaputenn. B am-
MIlauliblX  Henaputensx  TpyOL
FlajKie  CTanbHuple, XJAajarcur
KHIHT B MexTpyGiiom npoctpait-
ctBe. B xnagonoswix  scuapute-
X HPHMESHOT  MegHule TPYGR
€ a/iOMHfIHCBBIM pe0piiCTbIM
CepuctinKoM, B MexTpYyOHOM
IPOCTPAHCTBE JBIHIKETC OXAAMK-
JaeMulil XJancinocnTens, a Xaana-
FeuT KHUNT BHYTpH Tpy6. 310
npejoXpaHsaer  nucnapurenb  Or
pa3MopaxiiBaHusl M [o3poasner
Hollyuutn GoJee xoJoaiyws Body,
HCM 3TO BO3MOXKMO B HCHApHTE-
NAX € KANCHHEM B MEHTPYO-
HOM [IpocTpaKcTae.

Texnnueckite XapakTepHCTHKH
XONOAHALHBIX MALIHH (IPHBEJeH
B tafn. 530 u Ha puc. 5.19,
a rabapuUTHble H  {IPHUCOEHHH-
Telbibie  paaMephl — Ha  pHC,
5.20, 5.21 n b ta6n. 5.31.

Bee xonommsibinie arperartut o
MalIMHB, B 0003MaYeHnn KOTOPHX
tochaeauns undpa § nan 2, HMeloT
JABYXMO3HLLHORHOE peryaAHpPoBalHe
X0/10/10TpOH3BOAHTENBIOCTH NyC-
KOM H OCTAHOBKOH Kommpeccopa.
Ecan B ofosHauennn nocaeinss
udppa 1 wan 3, T0 arperaT nad
Mallina HMEIOT CTytienuaToe pe-

ryanponaipe {25, 50, 75 u 100%) )

NYTCM 37EKTPOMATHHUTIIOTO OTMH-
Ma BcacbiBalOIWHUX KAanailos,

Inn  oxdampenus BOAH B
cHCTeMaXx KO UHUHOIHIPOBAHHSA
BO3JlyXa MOMHO  HCHO/bL30BaTh
TE e, YKa3aHHbie Bhille XOJo-
amnbupie Mautnket. Kpome Toro,
B 5THX LEAAX WHPOKO npHMCHA-
fOT  XOJOAHAbHBIE MallHihr X M-
1 DY40/1, XM-OY40/1P3, XM-
OY40/11, XM-DYVYEQ/I, XM-
GYYB0/11, paGoraioulite na xna-
2one-12, a TaKkKe clleuHanbiibie Bo-
JA0OXA2MAaollite MAWHHK. Xapax-
TePHCTHEH 3THX MalUNH (IPHBEREHE!
B KATanorax M CNpaBouiiHKaXx.
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Puc. 5.20. [aGaputnwe 1 op
COCANHNTENLILIC PAIMEpPH AMMY
BYHLIX XOBOAMALHHE MAWHH T
nos MKTII0 u MKT220 (p»
MENbi B CKOGKAX ANA MAlIHK TI'
na MKT220):
I — romnpeccop; 2 — saextponmin
TeAb, J— mOHAeHcATOR: 4 — Mcna|
Teab; 5 — TennooGMennnux; 6

=, GnabTp-ocywnTenn; T — wur nput
B pos; & — knanau  OpeAOXPaHHTEn
ai D15 s
0300, HCARR ¥ H , ofi-
[ 3 nfﬂ' g%ﬁ%ﬁ%%'zﬂ,?ﬂv BIIa‘lEIII:‘I:.: !(;;;Ié:_a‘_;sl.na::.tp:' T‘;(’
TaGanua
- o o= cie o s S= Rt
s 7 e piits s i 3 2 s -
[=] =] o8 o9 A = k=4 e
g R g R L £ £ g i
s = P4 B4 N o 2 = E'4 M =
o= = E £Z % ox = 3 =X =
L 3725 3700 3870 3845 iby 415 415 390 41
B 2020 2020 2060 2035  {1by 190 190 240 I
H 1585 1585 1735 1645 1y 370 370 415 3
1 260 250 290 345 W, 450 490 575 5
Iy 1445 1435 1545 1545 i, 290 275 330 2
"Iy 770 770 785 785 Dy/‘| 160 100 125 It
by 380 360 475 445 D,.-B 100 100 150 1

ToaGop cpeansx i KPYRubIX X0A0LHLHBIX MAUIHH NPON3BOAMTCH OANNM M3 °
saunpix Buiue cnocobos. [Tocse BuiGopa MapKi XOJIOAMALLHON Mawitsl HeoDXoxn
1poBepHTE, AOCTATOMHA JIH NJIOWAAL TenJonepeaaloleii N0BCPXHOCTH HCnapuTe,
Koujelcatopa. Ecau yKasanHas B TexHuueckofi XapaKTepHCTHKE NOWAAb TEmoN
Aaoilieil TIOBEpXHOCTH anuapaToB pasila pacueTHOIl /it HeckoJibKo Goabule ce,
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Puc. 5.21. TaGapHTibe & npHcoenHEHTeNLHBE padMepH XNANOHONWX XOAOAHJLELX Ma-
wuy tinos MKTI10 o KT220:

1 — xonaencarop; 7 — mcnaputeéab; J — wnr npwbGopos; 4 — xomnpeccop; § — sacaTpoABMraTens; 6 —
MaCavOTUEAHTENL,

wiiita nogoOpaua npasuapie. Ecan ke, Hanpumep, 1MI0WaAL NOBEPX1IOCTH HCNAPHTENS
0Ka3aach MelLIle pacyeTHoil, HeOOXOANMO 3alaTLCSI HOBLIM 3HAYCHHEM TEMNEPaTyp-
Horo Hanopa (Gonee HH3KOI TemnepaTypoil KitleHHs), Hoc/e Yero npoBepyth, AOCTa-

TOYHE JIH 1IPOH3BOJAHTEBHOCTE KOMNpECcopa npH LIOBOM 3HauelldH TemiepaTypbl KH-

nexHn,

NPOEKTHPOBANME CUCTEM OLOPOTHOIO BOLOCHABKEHHA
BriGop rpapupin

Cxema oCopoTuoro BOAOCHAGKEHHs € NPYMENenneM BCITHANTOPHON rpaanpin
npusenena Ha phc. 5.22. I1pn oTKpuiThiX Bentdsix f, 2 ¥ 3 1 3aKpbIThIX BEHTIAX
& 1 6 Bopa n3 noyoHa rpaaupny | saGupaercs WHpKY/AgunoninM nacocoM I/1, npo-
XOAKT 4eped xonaeucarop 1/, rae narpesaerca ¢ Ly A0 {55, H 1104 OCTATOYHBIM HANOPOM
nanpasJsercs: B rpanapHio. Tam Teino Koupencauni Q, OTAIETCH BO3AYXY, NPOXoaa-
uleMy uepe3 Ipanplio (Gosbiuast 4acTb — 33 CYeT HCHAPEHNS BOAW, 4 MeHLIIas —
BCAEACTBHE Pa3HOCTH Temnepatyp Mexay Bofoit u Boasyxom). B pesyabrate Tenno-
obmena ¢ pa3bphlarBaeMoii Bojpoil ylle/bllasi 31Ta/bNHs DO3AYXa YBeAHYHBAeTcsa C
ips 0 §ng. TaKim o0pasom, ypaBuHeuHe Tenjopore fanauca nMeeT BHA

Q= GBA( "'.)1‘ - lnm) CaxPan = LI‘P.I Pa ( Il. - fu‘) ] (5.50)
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rae Qi — Tenno xoupencannk, KBt
Gpy — KOAHNECTBO UUPKyJHpylowei Boas, M3/c;

fon, # lap,— TEMUEPATYDPD BOMM Ha BXOLE M BHXOLC M3 TPaINpHit (B3 BHXOAE H BKOAE B KOHACH
1
cavop), °C;
Cpy — YACABHAA TeOAOemMXocTs Boau, kJIbk/Kr.

Lypag — POHIBONHTENLIOCTL BEHTRANTOPZ [PARNPHN, u’[c;
Pag H pp— MIOTHOCTH BOZM W MAGTHOCTL BO3XYXA, Kr/m?,
— yleAbHast SHTANBOHA BO3AYXa MA BXOAe K BHxoae W3 rpanupun, kIlx/xr.

fp, W iy

B lpopmyne (5.50) ne yuteno
Tenao, YHOCHMOE M3 Fpajitpuu C
Hcnapusiueiica BOJAOI 1 MeJIKtiMU
Kanasimu, YHOC BOJIbL 13 TPagHpuH
HeGoaboil {3—10% or Konuuecr-
Ba BOMbLI, HHPEYJMlpYoulell B
CHCTeme), Onnako B 1IpoeKTe Cle-
Ayer pesycMOTPETb  NOAMHTKY

TPaAHpILiL OT CeTit BORONPOBOAA ;
AN KOMMIenCcawl 3TOro  yHoca. 7 Vot |1~ ;';’;H m;f?
[Tpucoeanunenite K cetil Bofot- ! L

poBoja K KgHainsaumd iipepyc- { 17
MATPIBAIOT TaKKe AJMA  3allodHe-
HUA H oHOpOMHeHHA 0GopOTNOIl

0
T 8 Kguan g

Puc. 5.22. Cxema oGopotnoro BOROCHAbHeHNR

CHCTEMlIJ'I, a B YCTalOBKaxX Majiou i TnpHMEHeRHeN TPALNDH I

cpennelt  npon3soMITeIbHOCTH — { — rpannpun; |/ — KOMACHCATOP XOMOAMALHOR  Mawmi'
11l — nentpobexnmwi  nacoc; [—8 — aanopume  Benrnn

Ad ox.naxmeuﬁun KOHI'IVCHCETDPOB ¥ — mallomety; [0 — pacxoaomcp: [I — BoXOperynHpywoul

BOAONPOBOANION BOJOH, B Cay- BEMTHAB.

yae ecni oGOPOTHAR CHCTEMA BEilll-
Ja u3 crpog. B nocneanem cny-
yae BeHTHAN § 11 6 OTKpuITW, a Beutuanw [, 2, 3 3sakpeitei. Beutnaun 4,
H 8 CcayxaT JJif CIYCKa BOABI K3 CHCTEMD.
Koauuectso uupkyaupyioweit Boobl V,y (B M%/c) oupeaensior no gopmye

Q Qu
=90 ( {y,

Vnn ES - [rl

CpnPoaBlpa fDu. )

OxnaxaenHe BOAB B BEHTHIATOPHBLIX TPaiupisAX 00blUHO JIEHHT B upesenax Af
= 3,5 + 4,5°C.

[Mput onpejeienit NapaMeTpoes Bo3aYXa H BOALI TEMNEPATYPy BOAb HA BbIXOAC
FPaAHpIY [y HeNL3A DNPHINMATL UponsBoAbHo. Oua 3aBUCHT Mpexae BCero or
BEpLIENCTBAa KOUCTPYKIIN FPpafkpiil Kak tenioobsentioro annapata. Camas Hua
TEMIIEPATYPa BOAB {ny,, KOTOPYIO MOMHO TOAYUNTL B rpafuphe ¢ Geckoileulio 6oani
1I0BEPXHOCTLIO TeNJooOMeHa, paBlla TeMHEpaType BO3AYyXa 110 MOKPOMY TCPMOME1
Onnako_ B peanbHOil rpajanphe MOBERXHOCTL 1€ MOXKeT GbiTh pa3Bura Geckore
Nno3ToMy BoAa OXJAAMHTCA 10 TemAepaTypbl Hemuoro Gonee Bbicokoli (1a 3—9
yem TemepaTypa MOKpOro TepMOMeTpa.

Otnowenne AeficTBITENBHOTO OX/NAMAEHHA BOAb K TEOPETHYECKH BO3MOXI
HA3bIBAIOT KO3MPUUUEHTOM 3(peKTIDIOCTH MPalIpH K 1)
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OpHenTHpoRoulble 31aYCHHs 9TOro KoadpHuHeHTa ANs OXJaaKTenedl pas/inyyoro
THNa upupejenst B taGa. 5.32.

TaGaruwua 5.32

Ypeabuas ryapaBan-
Yaeapnai venionasi SeCKAW HBE PYIKE, Kospdnusent s+
THN oxABANTEAA narpyaka qg . Kbr/m? 10"HMA /(m? C) iPeK FHBHOCTH 1

Bpuaransuuil Gacceiin 2,5—-6,5 0,2—0,3 0,35—0,40
[papupns 1}

OTKpHITad Gpwgranniian 8,0—20 0,7—1,0 0,45—0,55 ¥

OTKpPHWTaf Hanenstian 10—30 0,8—1,4 . 0,60—0,75

BeHTHAATOpHASA 40—50 1,6—2,6 0,75—0,85

3anaBasch BeJHYHNOR OXJa)Aeuuss Boipl B rpajupse U ce 3(WpeKTHBUOCTLIO,

MOMIO BBIYHCAHTD TEMIIEPATypy BOAB! Ha BLIXOJNE W3 TPajupuu H lla BXoae B nee
I

H =th‘,+AtuT; (5.63)

[J.6)

fnzy = Loz, — Bloa - {5.54)

Kak Bupno w3 Taba. 5.32, nauGoee 3PpPeKTHBHBIMH SB/NOTC DEHTHAATOPHLIE
TPafupHH.
Texnnueckas xapaKkTepiECTHKa BeUTHAATOPHLIX rpanupen Konctpykuuun BHHXH

npuBesena B TaGr. 5.33.

BpiGop rpafspin oGblyio NpOH3BOAAT 1o TpeGyeMofi N/OUIaAN Nonepeyscro ce- a

qeunst Fy cey (B M%), KOTOPYIO B CBOIO OuYepedb OilpeAessioT 1o dopmyne ;
L

F & (5.55).

TAe p— YAeALHAA TennoDas HArpy3ka (cm. Ta6n. 5.32).

. Mpumep. PaccunTats penTuAATOpHYIO TPaaspiio AAS Xonofuabhoft  YCTaHOBKM,  ecnH
Q« = 30 kBr, pacuernble NapaMeTpul wapymuoro sosnyxa f, = 28°C, ¢ = 40%.

Haxoaum Mo akarpamme TeMnepaTypy Bo3fyxa fio Mokpomy rtepMoMerpy. [lpn ykasanumx
pacueThHX napameTpax fe.m = [9,5°C. 3anaemcs oxnaxkpennem Bolw B rpasvpne Afy,= 4°C o
ko9 uunenTom S(GeRTHBHOCTH Fpankpud 1] = 0,8. Torpa temiieparypa BOAW na BHAOAE H3
rpagvpus 8

I - 1
fon, = fo T+ AfM—ﬂ— = |9,5+4W=24.5 C.

'
KojruecTBO BOAM, LHDKYAHpYIOUlell Yepe3 rpaiupuio,

Voo —2 %0
PATT 4190 Atyy 4190 - 4,0

=10,0018 M‘,fc =1,84a'c,

1
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Tabrnua

—
Mapuwn rpanspin
Texnnyecxap gannue
TiiB-20M T B-40M ring-so rp-160 TiB-3

Koanuecrae uup;}nupy:o- 1,1 2,22 4,44 8,88 17,76
wed Bonwl, 10 o¥/c &
Oxnamxpenne poqum, °C 5 5 5: 5 5
TNpoussoautensnocts  no I,11 2,22 4,44 8,83 17,76
BuaNyiy, md/c
JlhameTp KpwiaLyaTEN Oce- 630 800 100 1250 1250 (2
Boro  Bentuantopa 06— .
300, wmm
Hacrora Bpaictinn, ¢! 23,3 15,9 15,9 12,0 12,0
Tlnowane nonepeunoro ce- 0.44 0.9 1,88 3.92 6,50
4elHA TpAaaupun, MY
Paavepu rpaanpsn B nna-
ne, MM

OClHOBAgRE 848 x 848 1178x 1178 | 1680 1580 | 2212 x 2244 2212x3

Kopnyc 660 736 990 1066 | 1320 1420 § 2080 x 2080 | 2080%:
Buicora vpaauphu 1660 1780 2200 2520 2485
Macea, Kr 232 328 689 1204 20003
Cronmoctb, py6. (1977 r.) 620 880 1320 2000 Blon

!
! 3 Pacxog cBeweft poaw coctavaser (0% or KoAuuecTna URPKYJHPYIOUER Bonbl,

Inomans foflepedoro cevdenHu rpaaspuH

. Fn.uc\l"_ 9 45 L
TTo raba. 5.33 A4 YCTaNOBKH BLGHPaCH TPAAHPINO MapKH IMB = 40.

3 Onpegencune naomann Opuaraanioro dacceiina

PacueT Gpbl3raabioTo Gacceilia e oT/uH4aeTca OF pacuera rpaaupuu. Koane
i BOAW, NloAapaemoil B Gaccelin, onpexenaiot no gopMyne (5.51), npi 3ToM oxnax
¢ Dofbl npuHiMalT Al = 2+ 4°C.

[Mnomans Gacceiiwa onpegensior no ¢opmysae (5.55), a yaeleuywo Tenaon)
X Ipy3Ky HpiHuMalOT no Taba. 5.32.
- KonitgecTso ¢opeyior momuo onpefenurs no dopmyne
Vaa

241

1€ gp v NPIHIDOAHTEALIOCTE OAN0A  §IPCYIlKK, KOTOPIR 31BHCHT  OT AKaMeTpd O BEPCTHA
nenua Boab nepen Gopeynknii. .

TS

OpuenTHpoBodiio MOXKNIO NPHHHMATD
gp= (1,43 1,7)103 m¥/c.

TemnepaTypy Bofbl, YXoAauiell u3 GacceiiHa, [ngy MOKHO BBISICIAHTE NO I
ae (5.54).




TIHABA 6
TEXUHOJIO'HYECKHE CXEMDI XOJOAMWILLLIX ¥CTAILIOBOIC

 TEXHQJOI'HYECKKME CXEMbI XOJOJMJILHLIX YCTAIIOBOK HEINOCPEINCTBEHHOrO
OXJIA HIEHMA

Cxemnl maanix XOA0NUABILIX YCTAIHOBOK

Masbie X0J04HALHBIE YCTAHOBKH HMCIOT CAeAyIOUHe OCOGERIOCTH, KOTOpbie Billsl-
10T Ha BLIOOD CXeMbll =

KOJIHYECTHO NPHGOPOB OXJaXIAEHHA N NPOTAMEHHOCTb TPYGONPOBOAOB CpaBliH-
TeJibHO HeBeJHKH; '

B KauecTBe XJajarenrta INpHMeHsIOT Xxaajon-12, uro LOBLLMGET GE301aCHOCTD pa-
6oTHl YCTAHOBKH, 1103BOJISET DA3MeillaTb peryaupyioutite upuGopbl felocpeicTBelio
B Kamepax, AeNaeT HEH YKIbIM 11IPHMEICHHE CAOKULIX CXEM 3alITH KOMIpeccopa or
BJAXKHOro X043, 10 3210 TpeGYeT NpHHATHA Mep [0 BO3BPATY MACAa B KOMIIPECCop;

MaJiple XONOAH/IBHBE MALWAHLE NOCTAB/AMIOT TOJNBKO KOMILIEKTHO, MOUTHPYIOT HX
no onpefjenennoil 3apoickoi cxeme. OpHako npu paspaGoTke JHIVIOMHLIX HPOEKTOB
NONYyCKaeTCsl BBeJCIlite B ITH CXembl ONpefie/leHHLIX YCOBEpILEHCTBOBaHUM, ocobeH-
HO B CXeMbl LpHCOeHlIeNNA lCnapuTeeii,

Cxema, .1i0 KOTOPOH MOHTHPYIOT Majibie XOJ0IH/IbLBIE MAaLIHEbLI [IPOH3BOLUTE/b-
noctbio 3—5 KBr (wanpumep, M®-49 XMOB-4), npusepena na piuc. 6.1, JKuaxuii
dpeou, npoias Tenaoo0MeItHHK, TOA Pa3toCTbio AaBJeH i KOWICHCAUKH H JCNapeis
HOCTYNaeT B Kamepbl K TepMODErYAHDYIOUHM BeHTH/IAM, Tie APOCCeJHpYeTcs, H ua-
paBJaseTca B HenapHTeaLnsie Gatapen. Haubosee yacTo Berpeyaetcs Taxoe pacripe-
Jie/icHHe HArpY3aKH, NpH KOTOPOM B KaXKJoil Kamepe pasMewlaoT 1o ase GaTtapeu, co-
ejinensie nocaefoparensio,. Uyscresutenvnumii natpon TPB ykpenasior na snixone

Puc. 6.1, Cxem2 manofi XONOAHALIOj YCTAHORKE TPON3BOAHTENRHOCTBIO 3—5 kBT €
. BepXHeil (@) W HHKMeill (6) nodadel xnapnarenta B Garapen:

1 — KoMnp p: 2 — Kon, Top; J— SAEKTPOABAraTENbL; 4 — pPese AaBaelns: 5 — nonoperyadpyrouuil
BeHTHAb; 6 — OCYilIHTEAb; 7 — $iabTp; & — HcuapATenbuas Gatapesn; 9 — TePMOPEryAHPYOULHA BEHTHID,

156 d
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13 Bropoil Garapen. [asoo6pasubiil XJaaarenT oT KaxAoil napet GaTapeit Bo3spainaery:
K KOMIIPECCOPHO- KOUAGHCATOPIIOMY arperaTty no oraedbHoMy TpyGonpoeoay. Has of
Jeryedls BO3Bpatra Macja B KOMIIPEccop NPUMEHAIOT [PENMYLIECTBEHHO CXeML]
BepxHeil liofaueit xnanarenta B Gartaped (puc. 6.1, @), npnyem BcacLIBAIOWM TP
GolpOBOA MONTHPYIOT € YKAONOM K Komupeccopy Ge3 netedb i BepTHKANbLHBEIX 1OAT
emoB. Henocrarkom Takoii cxembl
ABJACTCS CTeKanie MHIKOro XJal-
areuta u3 Oatapeil 1upn ocTaHoBKe
Komnpeccopa.

Ouis ycrpaneuns 3T0ro  Hegoc-
TaTka na peixone u3 Oatapeii 1pe-
AYCMATPUBAIOT BEPTHKAJLHBHI CTOAK
€ Macjaonoavemitoll uetsefi, nocsue
KOTOpOro TpyGOIPOBON MOHTHDYIOT
¢ YKa0t0oM K XoMnpeccopy. Ipn nu-
Kueit fojade muproctuy(puc. 6.1, 6)
Gartaped paGotaior GoJiee sxpekTiiB-
110, OANaKo [Pl HEAOCTATOUHOM 3a3-
wonenu Gatapeil BO3BpaT MacJsa
3aTpyAunercs.

B cayuae npucoeannennn x on-
nomy TPB rtpex Oarapeit (nanpn-
Mep, B XOJOAHJbHOf  Mawinure
AK®B-6) npumensior CMEIAHHYIO
CXeMy NOABOAA MMUKOCTH, HpPH KO-
Topoii TPB upHcoeAuHAIlOT K K-
nelt Gartapee, a oTooA ras’oolpasuo-
FO XJajaredTa OCYILeCTBAAIOT 4epes
mkHnil woTynep B Bepxueil Gara-

pee (pHC- 62) s 1 — BONOPCTYAHDYOMHR  BENTHABL; 2 — pene  jaBac

C])EJ.l}lﬂH TeMlUepaTypa B KamMepax  J-— xounpeccop: 4 — wounencarop; 5 — saekTpoasural
HOIVIEPXKHBAGTCH NYCKOM 1 OCTAHOB- o P4 ot e e e mapnren:
Koil Komnpeccopa OT 0JOKA HH3KOro Garapes.
aaBnenns  pede  jasnedus Pl
(npeccocrata).  Jlaeaeune KOH-

Aelicauini NOALepIKIBACTCA ABTOMATIUECKIH BOIOPErYAHPYIOULNM BEHTI/IEM, YCTan
JIEHHBIM 114 BXOJE BOfibl B KOHOEHCATOp. 3aillliiTa OT BLICOKOTO JaBJAeHHA OCYLIecTr
eTcs GA0KoM poicokoro Aasnenns PIL (Manokonrtpoanepowm).

B Ma/piX XONOZHALHEIX MAHHAX uponssoauTesbioctoio 10—14 kBr, mpemna:
YCHHLIX AJIA OX/JAMAEHIISE MeTbIPeX KaMep Ha npeaupusiNAx TOproB/u, NpHmeir
CXemMY € pasjeilbibiM pery/lposallieM TeMnepaTypbl B Kamoit Kamepe (puc. -
B 3TOM cilyyae B Kaxaylo Kamepy OT apMaTyploro uiiTka [poK/aALIBaloT Camoc!
TEABLULIC XKUAKOCTIbI 1 BCUCLIBAIOULHI TPYOONPOBOAL, NpiYeM 11 HKULKOCTHOM i
YCTaHABAMBAIOT COJEHOUILIbIT BEHTIb, YHpPaBsesmblii KamepubM Tepmopene. |
oM I2KeI N Temnepatypsl B Kakoil-1n0o Kamepe 0 3aaHlioro 3HAY€RHA coJen
Hplil BeHTHIbL NPEKPALLACT 1034y MHJIKOTO X/1ajlarelTa B 37y KaMepy, a UpH Nobk
hHH — Bo3oGuosJsieT nonady. Korja safaumnas Tesmnepatypa OGyAer ROCTHruy1:
BCEX KaMepaxX, C 3aKphlTieM NOCJEJHEro CONEHOHAHOTO BeHTINIA BHIKJIOYHICA |

peccop.

Puc. 6.2.  Cxema  xonoana hlioﬂ yerano
K B-6:



Puc, 6.3. Cxema muorotemueparypioll AONOAHALEOR YCTamORKi:
{ — xomnpeccop; 2 — pecusep; J — konAeucaTop BEdAYWUKA; 4 — ACHADPHTEALNAR GaTApeR; 5 — TEPMO~
PeryaupyoulHf peutiae; 6 — cOMenoRANKLN BCuTHAL; 7/ — PEryAATOP TeMNePATYPK; & — BOIAYXCOXNAAM-
TeAb: ¥ — percHepaTHBI LA TewnQobmennnk; 10 — duintp-ocywnreas,

Cxempt CPCXHHX XDAOOMABUBIX YCTAOBOK

Puc, 6.4. Cxema TpyGonpoponon  XoJO0RHAbHOR
MALHH bl

4 = tennogbmMenttnx; ? — ¢uanTp; § — Komnpeccop, 4 — Koit-
aelcatop; 8- McoapuTens; § — pecasep,
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Cpeanne XoJoAUAbILIE YCTaIlOB-
KH, paboTalciune ga xJAajonax, ic-
NOAL3YIOT ANA OX/aMACHHA npoMe-
HKYTOUHOro  XNaf0HOCUTE/IA — pac-
cCJa K DBoAwl.

Ha puc. 6.4 B kauecrse npumepa
npipefieHa CXeMa XOJoAMJbIION Ma-
wuipl XMOYY-80/1. XKuakult xnan-
arcHaT H3 KO[[A@!ICHTDPEI L1OCTYTIdeT
B pecuﬂep, 3aTeM HpOKOD.llT ABa na-
pajje/biio BH/IOYENHBIX perencpa-
THDIILIX T'EII.‘]OOGMBHHHKH. rae IIE[)E-
oXAnaxiaercs, H !IE][‘IPHBJ‘IHDTCH K
cTapuMk peryauposanna. Ha wurke
CTaluHK  ycTanosaedn (uasTp-ocy-
WHTeAb, COMCHOHANBIH BeHTHAL H
ABa  Napajljienbilo  BKJOYEIIbIX
TPB. Uyscrauresblibie naTponbl
TPB ykpenaennl na Buixoje napa Ha

i
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Ten/IooGMENHHROB, Y cTanoBKa ABYX napaijedbio paGoTalowix Tenaoo0MeRn
# TPB BoizBaua Tem, 4to oaui Tenjoobmennk uan ofii TPB Takoi npouss:
TeALUOCTH GYAYT MMETb CJAHIDKOM GoJibUulMe pasmephl.

Ipoiias TPB, xaagou apoccennpyercs M NOCTYNAaeT B KOXKYXOTPYOHuif e
TeNb. XoJI0/ibe Naphl IPOXOAAT perenepaTBiiblil Tenno00OMEHHHK, TAE NeperpeBaio
3aTeM CKIMAIOTCH B KOMIIpEcCOpe H 11arueTaloTcs B KOHJAENCATep, Fae CHRHMKAI0:

Konpeticatop Koxyxorpy6uoro THna oxsaaxpaercs Boaoil u3 obopornofi cHere

3ajannas TemilepaTypa BOABI MJH pacco/la NOAAEpIKHBACTCH ABYXNO3HIIOI
BKJIOUEHIEM H BpIKJIOUClIlleM KOMIIpecCopa OT TepmopeJie, '-lyBCTBl[Te.ﬂbelﬁ nai
KOTOpOro yxpenJiell #a BbixoJe XJajgOHOCHTENA H3 HCNapHTes.

3auuTa KoMnpeccopa OT NOHHMKENHOro H NOBbILIENHOrO JaBJAEHHA B XOROA!
HO# CHCTeMe OCYUIECTBJAETCS € NOMOULBIO pedie faBjeliis. [laB/end ne Macaa B KoMH
cope KouTpOJHPYETCsi € 1IOMOILbIO pefle KOHTPOs cma3Ki. 3aLlMTa HCnapuren:
3aMep3alus XJ/1aI0HOCHTe/151 OCYLIECTBR/ACTCA TepmopeJie, AATYHK KOTOPOro yCTanor
Ha Bunixoje XJajonocuHrens H3 HcnapHuTens.

-

CxeMbl KpyRNbx XOAOAHALNBIX YCTAHOHOK

besnacocuas asToMaTnaupoBauuiaa cxema. B Gt
CocHOfl cXeme XonoauAbHoIl ycranoBKH (puc. 6.5) Tpu Komnpeccopa oMOCTY e
cxaTH PaboTaloT Ha OAHY HCHAPUTENBHYIO CHCTEMY.

Xnanarent 3a cyer pasuocTi AaBJennil KOMAEHCAUuW H KulleHus NojaeTcs B
Goput fleniocpeicTBenoro oxaaxaennsa 1 (npicrekupie M notosounsie GaTapeu
BO3AYX0OXJaguTe/n). Peryapopaiine Temnepatypsl Bodjlyxa B oGbekTe n 3am-
nue UPHGOPOB OXaaXAeHHA JKHAKHM XJIAlarelToM OCYIECTBAACTCH ABYXNoann
HULIM PEry/ISITOPOM, COCTOSIUIM 113 KOMGHHIPOBAHHOrO peJe TemnepaTypsl 2 u
HOUANOrO BeHTH/A J. DKHAKOCTL 1OAAeTcs B HCNAPUTENBHYIO CHCTEMY TOJBKO I
c/yuae, Korjia TemnepaTypa Bo3AyXa B OXJaJaemOoM oGbEKTE, H3MEpAEMas” 1t
MeTpOM CONpOTHBJeHHs 4, i lleperpeB 1apa 1ia BbiXOJe H3 HCHapHTeas, uaMeps
TEPMOMETPAMH COTIPOTHBJCHHA & W 6, IOCTHIHYT BepXHero 3ajanioro npeaena. (
BpCeMelHO ¢ OTKPBITHEM COJIEHOHAIIOro BHTHAA J Ha TpyGonpoBoje NoAadH Xuj
OTKpbIBaeTCA COJMeHOHQIILITI BeHTHAL 7 Ha BCachiBalowleM KoJiekrope. Peryaupor
3allolenita Hcilapuresedl no ueperpeBy napa ofecneunpaer GesotiacHylo paGoty
Npeccopos.

PeryinTop MOMeT COCTOATb N3 pasje/ibibiX pede: aldrbepenunanbioro pedc
nepaTyphi, H3mMepaIollero neperpes napa Ha BcacublBaHUM, 1 peJie TemMnepartyphl,
pAloWiero TeMnepaTypy BO3AYXa B Kamepe, BO3/iefiCTBYIOULIX Ha Ojik1 Henoan
Hblil MeXaiH3M — cojeonnslii Benthab (CB), ycramoBaennnlit uwa TtpyGonp
nojauH JKHAKOCTH B OXJaxjaaiouuie npnoopsl.

JAs peryaupoBanus 3ano/iielins aniapaTtoB XJAaJareHToM MOMHO Nl
NpolOPLIONAALILI PEryAATOP Neperpesa —— TepMOperyaupyouuil BeHTuab, 1
3TOM C/lydyae HeoGXOLIMO HaJUuNe ABYXTIO3HHHOMHOIO PeryasaTopa TeMneparypt
ayxa, cocrosinlero H3 pese remnepatypsl # CB, mockonnky TPB ne obecneu
HJOTHOTO 33KPHITHA KJamnaua,

Inst Toro yToOBl MCKJIOMNTL BO3MOMHOCTbL NOHAJAHHA JKIAKOTO XAajarce
KoMIpeccop npH HEWCNPaBHOCTH CONEHOHAHOrO BEHTHAA, B CXeMY BK/IOUAIOT O!
TeJb XUAKOCTH &, coeneHnniit © 3awuTHoM peciBepom 9. Ha oTaeautene mux
H BAWUTIIOM PCCHBCPE YUTalloBACHL HOJYNPOBOAIHKOBEIE peJie Ypouus, CcHl:



s ] |
Puc. 6.5. DesnacocMan anToMaTH3IKpoBaHiad CXemd XONOANABNON yCTanoskl,




3NpYioUE O NONANAHKY KHUAKOTO XAAAATEHTA B SaWATHLI pecusep I 0 u ommoqazo-
wHe xomnpeccopel // mpH mosBieHHM muAKoCTH B: OXK. ,

TlpH Hcnosb3oBauuy APYrux crocoGoB ANA DETYRWPOBAHHST 3aNCNHEHHS Hcna-
pHTeNelt Be NpefOTBPAILAETCS NOMAjaHAe MHAKOCTH B 3amWTHH pecHBep. Torpaip
CXeMY BKJIOMAIOT ABA 32LUMTHLIX pecuBepa H npeaycMaTpHBAIOT ABTOMATHUECKOE nepe-
KIIQUEHHe HX TPH 3aM0JHEkuy JIo ONpeleneHnoro YpOBHSA H NepexiManHe JKHIKOrO
XJIaZarenTa H3 3anoJIIeHHOro PecHBEpa K- pacNpefesHTeNbHOMY KOAJMEKTOpY. -

[Neperpersit map uepes oTAENHTEN]Db KHAKOCTH 8 OTCACHIBAETCSH KOMAPECCOpaMH I.?
CHHMAETCA H BarneTaeTcs yepes MacnooTiesnTend /3 o oOpaTHble GemndepHbie Kia-
naHe /4, ycTanoBJeHHBE Ha KaXNoM Kommpeccope, B KoHnencaTop 15, riie KoHIEHCH-
pyercs nap B pesyJbTaTe TennooOmena ¢ Boaofl. MaciooTaenutenb cHabxen nonnap-
KOBLIM DeTYAATOPOM YpOBHSA, 06ecneuHBAICIIHM Mepenyck Macia B KapTep Komnpec-4
copa. M3 konjencatopa »uAKK XafiarenT ciiMBaeTcs B JnHeliHnY pecunep /6, HMER
IOIUNI CHIHANH3ATOPE MAaKCHMAJLHOTO H MHHHMANBLHOTO YPOBHS JKUAKOCTH [7. }I(m:-;
KHil XJA2areHT H3 JHHEHIOro pecHBepa Yepes nepeoxaaiuTenb /8 (Hau MERYS ero, ecni
NepPeoXNAMAEHYE B KOHAEHCATOPE AOCTATOUHOE) HOMAETCA K JKHAKOCTHOMY. pacnpefes:
JHTENLHOMY KOMNEKTOPY I9, oTKYJAa Mepes coieHOHAHbIE BEHTHAH 3 M pYuHbe perys
JMpYsomue BeRTHAH 20 (MM ApYrHe APOCCebHbIE, YCTPORCTEA) NOCTYNAET B KAMEpHbIe:
npHGophH oxnamaenHs I.-Kolnuectro npuGopoB 0XA2XKAEHHS K pa3Mepsl X Aast Kaxce
Joft Kamepnl ONpeeISOT pacueTom. B CXeMe Ha pHC. 6.5 YCIOBHO NOKASAHET naa
npuéopa. .

Tlpn uamenennn 'remxonpmokos B KaMeph] moéxommo COOTBETCTBOHHO HIMEHHTD
XOJIOJONPOH3BOJIHTENIBHOCTL KoMnpeccopos. B mamiolt cxeme Komnpeccopel B onpe:.
AEJIEHHON MOCAENOBATENLHOCTH OTKMOUYATCS C NMOMOUIBIO Pe/e HH3KOTO' RaBieHHS,
2/ co cMemeHHBIMH NpeiesiaMy HacTPOiKH JAs Ka)noro Komnpeccopa. Moxno npH=
MEHATb H ApYrue na’runxu soaneﬁc'rlayloume na II)’CKOBb{e ycrpoﬁc’ma Komnpecco--

OB. B
4 -Pasrpyaka xomnpeccopos npH nycxe oBecreympaercs conenoxmuhmu BeHTH MU
22 ynpanaseMmuMH pefie Bpemens. ITyck xomnpeccopa B laMHol cXeme NPOHSBOHTCA
OJHOBPEMEHHO € BKJIOYEHHEM Hacoca 23 MojauH Bofbl B KOHAGHCATOP M, OXNaXaiouiie
pYGalKH KoMmnpeccopoB. - PaboTa  BOARHOrO Haceca KOHTPOJIHPYETCH. pene’ aBnenHs
24. Conerounnblil BeHTHAL 25 Wa BXOJE BOAH B OXAAMAAOULYIO. pYSAWIKY KOMIIpeC=
COpa OTKPHIBAETCS ‘B MOMEHT NycKa; KOHTAKTH MemOpaliHOro pese npoToKa 26 Ha Bel-,
XOJie BOMLI H3 PYGAlIKH HA BpeMsl nycKa GAOKHPOBaHE. ECAH cycTa HEKOTOPOE BpeMs
BOASIHOR HACOC He CO3AAET JaBJIEHHs W MPOTOK BOJLI Yepe3 OXJaMaatole pybamxn
KOMMPEeCCopoB He ofecneven, ’ nponsoiaeT aBapuiihoe OTKAOUeHHe KOMMPECCOPOB H
BKJIIOUHTCS, 3BYKOBOIt CHrHAnA. S.wempuuecxasx Cxema aBTOMATH3aUNAH B Jxazmou Knure
Hé paccMaTpHBaeTcs. - 3

B npusenennofi cxeme Kaxnanifi Komnpeccop cuaG}Ren CBOWM Macnoo'rne.rmremem c
BOISIHHIM OXJaxcneHueM. Bofia mocTynaeT B MacnoOOTRENHTENB focie KOMIPEeccopa,
NOSTOMY peJie NPOTOKA YCTRHABSHBAIOT KA CAIHBE BONLI HE U3 KoMNpeccopa, a u3 maco-
-QTRENHTENs, =~ - 2

ABTOMaTHUeCKyIO 3auHTy KOMHpECCOpOB obecrneunnaoT pe.ne BALINTHL 5

OT rUApaBJHUecKoro yiapa -< peie yposus [/, YCTaHoBAEHHEE Ha ome.nu'rene
MHAKOCTH (3amHTta obmas Ans Bcex KDaneccopoB),

OT Harpena UMMHAAPOB NPH OTCYTCTBHK BOLEI B OXJIAMAAIOULNX . pyﬁamxax KOM[I*
peccopos — peie nporoka 26; - &

OT HapyleHHs pexnma. CMasKIl (pabora Mac.rmuom Hacoca) — pe.ne KO}[‘TPOJ!H
cMasKH 27; ¥
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OT MOBLISICHHS TeMNepaTypul JBHIKYIIMXCH YacTell — pese TemnepaTypnt 28,

OT MOPLILIEHHA NABJEHHA HACHETAHHA ~— pefie BLICOKOro AasJfcnust 29;

OT HMOBHIWEHMS TeMMEpaTYpH HarHeTanua —— peje Temnepartypbl 30.

Mapky npuGopop M HX XapaKTepHCTHKI oNpefiesioT B 3aBHCHMOCTH OT YCAOBHI
AGOTHI.

Jlns orransamiis cios ses B NprGopH OXNAMIEHIS NOAAIOT rOpAYIC NapL aM-
Maka, orGupaemnie 32 MacnooTAetHTesen. UTo0u nOTyYHTE B pouecce OFTaHBaling
«dpbt € Honee puicoKoll TemnepaTypefl, B CXeMy MOXHO BKAKMITH ChENHagbLlbIf
FCTTOOTARHTEN .

Orrausanne MOMKHO NPOMIBOIHTL B KAXAOH Kamepe N OTAEJBIOCTH HE3aBHCHMO
/T OCTaMIbIEIX OXJaMAaWHX npr6opos. [Lis sToro nepeknioualoT kamepy ¢ paGouero
CHUME HA pEMHM OTTaHBaH sl ConeHonanbie BenTiunl 3 Ha prGOHPGEOﬂe nonaud
AMIKOCTH K 7 na BE?IC]:!BHIOL!I,B["i JIHITUH 32KDBIBAIOTCH, 4 COJteHOIlLIE  BEHTHAN 31
(4 JHEMSX CAHDA WMMAKOCTH # 32 na Juuax NofauH rOpAYero napa OTKPLIBAIOTCH.
JuBaeTcA obpa3doBaBiuMiica Kollxelicat B KpenaxHuil pecusep 33, na KoTOpoM ycTa-
10BJletinl  CHrHAMH3aTOPW ypobus 3¢. Ha camBe ycranoBneit perynstop yposha Bhl-
oxoro faBrenust [IPY[IB 35. [Nocne oKorwauus 0TTanpBaina kamepa BKJoHaeTcsi Ha
aGoumi pemiiv. XJazarenT oTcTaHBAeTC B ApeHaMHOM PecHBepe, Macio BHINYCKa-
‘TCA B MACNOCOGHPATENs 36, a KHAKHHA XNanarenT BLDKHMAETCs NapaMH BBICOKOQ
@apiellin B pacnpelenute/bHul Kontextop 19.

B cxeme Momio MpeaycMOTPETE 2BTOMATHUECKOE NOJKIIOYEHHE 1 OTKAlO4eH e pe-
HAHOTD pecHBepa.

Ha annaparax # coCyaax ycTanOBnEHbl [TpefioxpaiHTe/Ihifble KJanausl, MaloOMeTpol,
yKa3aTeJld YDOBHA.

PatGotocrtocobuocTs pente ypopus {0, /111 34 1a oTaenuTeNe KHAKOCTH, SAUHTHOM
Il IPEHAMHOM DECHBEpPax NMpPOBEPAIOT, NOAUBAA MMAKHI XOJNORMALNHLIH areuT B KoJj-
AeKTOp depes BEHTHIb J7 MpPH 3aKpPLITOM BeiTiie 38,

Be3nacocuuie cxemur NpHMEN AT KAK B OANOCTYNeHYaThX, TaK H B ABYXCTYIenya-
rWX YCTAHOBKAX.

HacocHo- UHPKYISUKHOHHAR CXeMA C COBMeELIeHHBIM CAHBOM K oTcocoM. B cxewme
NBYXCTYneHuaTOro cathis (puc. 6.6) Ana nospuucuus GesonaciocTH paGoTH MpHMe-
HetE paspenuTenbinil coCyA, BRMoUeHnuii na yyactke TpyGOMpPOBOAA A0 CIHBA KHA-
KOCTH B quKyﬂS!lUEO(tHMﬁ pechpep. an HCNOAL30BAIHH BepTHKAJNLHEX UHPKYAd-
I[HOHHEIX peCiBEPOB HAOKITOK MHAKOCTH MOMET CAHBATLCA henocpeacTBeHHo B 3TOT
pecHnep, 4 JONOMIHTeNbHLI OTAENHTENL MHAKOCTH B TAKOM C/Y4Yae YCTARABJIMBAIOT
13 BCAChIBArONIEM TpYﬁOnpOBOﬂc Bhillie JONYCTHMOrO YPOBHSI MHAKOCTH B pECH'
nepe,

PaGoraer cxema caepytouinM obpasom. o

H&_U,H[)K)’JHHLHOHHOFO pecHBepa 1 nap orcacniBaeTCcA BHHTOBBIM KOMNPECCOPOM
¢TYMeHH HU3Kore masjeHns (C.i.Jl.) 2, CHHMAETCH A0 NPOMEKYTCUHOrO AABJCHIN H
uepe3 TPEXCEKIHONHI MacaooTAeuTeb 3 HArlleTaeTcs B NpoMeyTodinifl cocyn 4,
7€ OXJaMAACTCA 10 COCTOSTHILST HACKHLEIHs KUMHNM amMiarom, 6apboTHpys uepes
uero. Ha BcacwBaiin B BUHTOBOI KOMOPECCOP H 32 MacJoCTIeNTeNeM YCTaHOBASIb!
obparibie Kranai. Buitoboil KoMnpeccop stMeeT ofocofifednyio MACAARYIO ciicTemy,
BRJIOYAIOUYIC (MILTpH, MaclooXAaAMTeNs, TOACTpeBaTeNsy Mac/a, coefuileHHRe
TPpYBONpoBOAAMI.

H3 nponexyToyHoro cocyna nap oTCacLIBAETCH KOMMPeccopoMm CTynexH BBICOKOTO -
napaeHus (c.B.j.) 5, CHHMAETCH N0 AaBAeHHs KOHANCATHN ¥ yepes HUKJIoHILIA Macio-
oThaenHTeny & 11 oGpaTHEA geMAdepibld KJanan 7 warieraerced B Kojeucatop 8, rae
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Puc. 6,6. Hacocno-uuprynsuuonnas cxeMa XONOAMALHON yCTAHONKH € COBMEMIENHLIM CAHBOM K
orcocom (¢ pepXxuei nodadeil ammuaxa b NpuGOPHM OXJAKIEHHA).

e s —



WHMACTCS NpY OTBOJE OT HEro Tensa poaofi. B cxeme e mokasan Bopstuol nepe-
WJIZINTENb, KOTODHIl MOMHO BK/OMHTE TpH heoOxofumoctt. JKujkuil xsaparent
uiBaeTcA B Jineinulil pecuBep , a OTTyAaz yepe3 pacnpegeNTeNbHblil KOJIEKTOp
) nonaetcst B NpHGOpH ¥ annapaThi OAHOCTYNEHYATLIX CUCTEM H B NMPOMENYTOUHLIE
CyMt gByXcrynenuatiax cucreM. Ha piic. 6.6 nokasana cxema TONbKO ABYXCTYmei-
(rofi XONOAMMBHOMN Mauliliel, HO CNefYeT HMETh B BillY, YTO KOHAGNCATOP H pechHBep
YT obiiuMil A1 Beelt XONOANTbHOI YCTAHGBKH, B KOTOPOIi KOMNIpeccopsl paGoTaioT
i PasJHYHLIE HCNAPHTEJbHBIE CHCTEMHI.

B cxeMax ABYXCTYNEHYaTOrG CHKATIA OCHOBIIAS YaCTL XKIKOCTH Hanpapasercs
it [epeoxaasienisa B 3MeeBUK NPOMEKYTOYHOro cocyna 4, a8 YacTh XHAKOCTH —
HpOMEXKYTOUNLI COCYA AAS MOMIOrO MPOMENKYTOUHOIO OXJAXACHHA Mapa nocnie
il B MepeoxJaMAeHHs KUAKOCTH, Npoxoisueil no 3meesBnky. [lepeoxnawpel-
151 JKHAKOCTh 9€pe3s pacTlpeiefIHTeNbiiblil Koasiekrop // noctynaer B tipKyasiLo-
1t pecupep [. YpoBeHb WIIAKOCTH B NMPOMEMKYTOUNOM COCYJE ¥ LitDKYJALIIONIOM
‘ciBepe MoAAEPKHBAETCA ABYXNONUSIOHHEIMII PEryJATOPaMH YPOBHSA, COCTOSILUKMII
. NONYNpPOBOJHHKOBOrO peJie ypoBus H collenounnoro penrtins (/2 w 13 na npomexy-
“HOM cocyfie, 14 w 15 Ha uMpKynsuHouHoM pecusepe). Bosmowito npumenenste u
IYrHX Perynatopos ypoBAs. Ha uupKynsiuHOHHOM pecHBepe YCTAagOBNeNO CHIHa-
13HpYolee pene ypoBaa [6.

[lepen conewosuiiiM BeHTHJIEM pacnonomen ceryaTweil gustp [7.

Ilpoccenupyercs XHAKOCTL B pPeryJjHpyiomeM BexTivie /8, ycTanoBJeniiom 3a
JEHOHAHBIM  BEHTHJIEM.

Y3 uupkynsuuouHoro pecHpepa ! wacocoM 19 uakuil xJazareHT uepe3d Muma-
CTHHI Konnektop 20 nonaercs B GaTapen W BoaayxocoxJdaantenu 2/. B cxeme moxa-
sibt npHGopsl ¢ BepxHeit nonaveil amMMiaKa, HO MOXKHO MPUMEHATL H IHIKIIOIO NOJA-

. Peryanpyertcs temnmepatypa BO31yXa B Kamepax KBYXMNO3IILHOHHLIMI perynsTo-
MM TEMMEpATYpHt, COCTOAULHMH H3 TepMOMETPOB conpoTuBsents 22, nofksouel-
IX K 3JIEKTPOHHOMY MOCTY HJM Mawie AMYP, n conenronjnux Bentuneft 23. na
)ABUIBMOrQ pacnpefeNleHHs KUAKOCTH no npufopaM oxJamenis AoJxdbl Guith
JCAYCMOTPEHI CleliiaNblibie pacnpeleNHTeNbHbe §1 Ao3npyioliie ycTpoiictBa (na
-eMe MoKasaubl peryaupyionute Bentuan 24). HMsbLiTox xuikocTil BMecTe ¢ napom,
\pa3OBABHUIIMCST NpPI KHMEHNH, Yepes KOMeKTop 25 caBaercs B pasfienuTentbiibii
cyn 26, a uepes uero — B uMpKyssnHoupuft  pecusep /. JKnjaxkocTs noBTOpIO
noMb3yeTcs NI noAauif B ICNAPHTENbHYIO CIICTCMY, a4 Map OTCACKIBAETCA KOMIpec-
poM 2. Ecan B cxeMe npilMeHen ropH3ORTaNbHBIE ufiPKYAsuinONH L pecliBep, nap
caCuBACTCH UEPE3 OTAe/tTeNln HIAKOCTH, KOTODHI ycTanaBJHBAIOT Bulwe uHpKY-
(HIOHHOTO pecHBepa.

Iyck Komnpeccopa B ABYXCTYNenyatoil ycTanoBke, cocTosimell 3 oTHesIbHBX KOM-
JECCOPOB [IH3KOrO ! BRICOKOLO AABJIEHHSA, AOJME! OCYIeCTBAATHCH B ONpenenel-
il mocrenoBaTensnocTl!. B aBTOMATH3MPOBAHILIX CXeMaX CTYIeHb BLICOKCro Aap-
JIHA MOMET BK/IOUATbCA M paibilie CTYNEHH HU3KOTO AABJENHS, B MO3e Hee 113
-7 c. CooTeercTByIoliee BKIOYeHHe ofecneyupaeT pene Bpemeritl.

B HacTositee spems npepnoyTeHue OTAaeTCs CXeMaM, B KOTOPWX Neppoil BKJO-
1eTest C.HLA.

B naunoii cxeme npHMensercs AByxcTynenuarwtit arperat AJ1130-7-4. B KauectBe
yneiH BHICOKOro naBnenua wcnodsayercs arperat Al10-1 ¢ komnpeccopom I1110.
10T KOMMpeccop He IIMeeT Pa3rpysouHoro yCTpoficTsa.

Pa3rpyaka cryrenH HE3KOro AaBfeHHA NDOM3BORNTCA NPH O4eDERHOM BHKIIOUEI HH
TaHOBKH cOpachLiBaniieM JABJEHHA C MPOMEMYTOYHOrO COCYJA Ha OTAENNTEND MU y
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KocTH Yepe3 coeHouansifi nen AL 27. [loBTOPHO NYCTHTH YCTaHOBKY MOXHO TONBKO
B TOM CJlyuae, KOTAA Pa3HOCTb JaBJEHHN B MPOMEXYTOYHOM cocyne H HCNapHTeabHOM
cucreme e Godee 0,1 MIla (F aT). Dra pasnocTe AaBaen ufi KOHTpONHPYeTCa AHGpepe:-
UHAJBHEIM pene jaBnenu 26, :

Mo BrmoyesHR KOMNpeccopoB XofMeH OuITh o6p3aTenbHO BKJloyeH Hacoc 29
nonaud BOAM B KoujleHcatop. OnHOBpEMEHHO ¢ BK/IOYEHHEM HACcOCR OTKpLIBaeTCH
nofiaya BOAM B OXMampalomHe pyGSalwK# KOMIIPECCOpOB.

3aiuTa KoMmmapeccopa C.H.A. OT MOHHMEHHS LABJEHMA BCACHIBAHHA OCYuECTBJs-
eTcsl pelle HIIIKOrO AaBJedHst J0, OT MOBEIUENHS TeMNepaTyphl HarHETaHUS — peJie
Temnepartypst 3/, OT MaMmeleHWsl [ABJICHHS B MacJAfIHOH CHCTEMe — pesie KOHTpOJs
CMa3Kd 32, OT nefONYCTHMOrO CIHMMENHs TEMAEpaTYphl Macla — pelle Temnepary-
pul 33. ;

3amiTa KOMApeccopa ¢, B, A, OT MOBLIICHHs NaBJIeHHS HATCHETaHHs OCYUIECTBJA-
eTcsl pesie BLICOKOro KAapfeHHs 34, OT MOBWILEHHA TeMNepaTypHl HarHeTaius — pene
TemmepaTtypsl 35, or napywenns paboTs MACASHOIC Hacoca — peJie KOHTPOJS cMas-
KH 36. B cxeme npenycMoTpeH aBTOMaTH4YecKHfi MepenycK Macsa M3 MaclooTAeNIHTeNnd
B KapTep KOMIpeccopa Yeped MONJanKoswii perynstop J37. IlpuGopw 3amurel ot rH-
JpaBJauyeckoro ynapa {obiwef 115t Bcex KOMNPECCOPOB NaHUHOH CHCTEMbI) yCTanaBJiH-
BaIOT ia BepTHKAABHOM HMPKY/AUHORHOM pecHBEépe HJH OTAEHTENE XMHAKOCTH (pene
ypoeHsi 38) 1 Ha nMpoMexyTouHOM cocyfe (pesie ypoeus 39). Tlo peficTBytomuM npaeu-
NaM TeXHHKH 6e30nacHoCTH 3amHTa OT THApaBJHYecKore yaapa AyGaupyercs, T. €.
YCTaHaBJHBAIOT /lBa peJle, BHINOJHAIOWMX oany W Ty Xe dynkumo. Paborocnocos-
HOCTb 3alUHTHLIX pesie YPOBAA NMEpHOAHYECKH NPOBEpPMIOT, NMOjaBast MHAKHI Xjaaf-
areHT B KOJIJIEKTOp Yepes BEHTHAb 40 npH 3akpulToM BertiLte 4. ,

B cxemax, pabotatomMX Ha WHM3KHE TeMMmepaTypb! KHIEHHst (1aBJeHHe KHIEHHs
HIDKE aTMoc(epHOrc), BO3MOXKEH MOACOC BO3AYXA “epe3 HemNOTHOCTH. ;

Ins BeITycKa Bo3AyXa H3 CHCTeMbl B CXeMe [IPEAYCMOTpen aBTOMATHuECKHit
Bo3nyxoorpenutens 59 (AB-4 cucremst BHUXH). 2

Pa6ota ammHaunoro Hacoca /9 KouTpoawpyercsi nuddepeinnalbibIM pene na.-
Jenus 43 n pene ypoBHu 44.

Pabora Boasioro wacoca 29, nogaiomero oy Ha KOHAeHcaTop, KOHTPoJHpyercs
pene namnenitn 45,

Ortraupaise ¢10s Hies ¢ NprbopoB OXNAMACHUN NPOH3BOIHTCA FOPAYHMH Napamu
aMMIIaKa B cOYeTaHWH C APYTHMH MeTolaMi (/s BO31YXOOXJaRHTeeH HCNoNb3YIOTCH
TaKXe opowenHe ropsgeft Bonoi, .pacconom MAH He3aMep3alomMMH KHIKOCTAMH,
3JIEKTPONOJIOTpeB).

s cuatust cnos Huest HeoGX0ARMO NEPEKIIOYHTL KaMephbi ¢ pabouero pexuMa Ha
pexum orrauBands, Ha npiBesennofi cxeMe cosleHOHAHLIE BENTILH Ha JHHHH NONAYH
MUAKOCTH 23 1l Ha NIIHHH COBMEILEHHOrO CJMBa M orcoca 46 3aKpuBalOTCH, 2 coJeno-
HAHLe BeUTHJH 47 Ha JMHHH nofagu ropsidero napa u 48 u 49 Ha JTHHHH CHBA KOH-
AeHcaTta oTKphiBatorcs, OIHOBPEMEHHO OTKPHIB2ETCSl cofieHoManbit BeHTHNs 50 na
JIMHIH OTCOCA NApOB H3 ApeHaKHOro pecHiepa 5J. CUaHR KOHeHcaTa B peHakHuIfA pe-
CHBep peryJHpyercs NBYXMO3HUHOHUEM MOMNABKOBLIM [EryJATOPOM YPOBHR BHICO-
Koro paBiepia [IPY]IB 52, 3a KoTopeIM YCTaHOBJeH pYUYHOfl peryJipyounii BeHTHb.
Ha npenaxyom pecsisepe yCTAHOBAeHH peie YpoBHA 53 u 54. [1pu DOCTHKENHH BepX-
Hero MpefielbHOTO YPOBHS pene YPoBHSA 53 BLIZaeT CHTHAJ Ha 3aKpHITHe CONEHOMAHBIX
BeHTHIIEH 49 o1 50 ¥ OTKpLITHE CONEHOMANEIX BeuTHNel 55 H 56. BekHMaHue MHAKOCTH
H3 IPEHAMHOTO pecHBep2 B pacnpefleHTe b’ KOMNEKTOP TPOM3BOLNTCS AaBJIeHHeM
napa, NOAaBaeMOro uepea coneHoHAHwf BetHAb 55. Koria ypoBeHb MIJKOCTH B
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JAPEHaXKHOM pecHBepe.[IOHH3UTCA, pese YPoBHs 54 BulRacT cHI'Hall Ha NepeKmoyenle
conenoliHEiX BeRTUNCH 49, 50, 55 n 56.

Moo HCnoNL30BaTh HACOC AR NCKAYN MHAKOTO AMMHAKA. H3 UM PKYASUHOHHOTO
pecHpepa B HCMAPUTENBHYIO CHCTEMY.

B cxeme npeaycMoTpeHH RpefoXpaHHTeNIbHLIE KAanaiibl 57 I8 nepenycka xnaa-
arepTa 13 NpPsi6Opop OXJAMJEHHsI B UHPKYNAUHONNUEIR PECHBED B C/1yuae MOBHIeN s
B HILX AaBJenus. [Ipezoxpanutenniinle Knananu 57 ycTanapnHBalOT B CXeMaX, B KO-
TOpPHIX Ha OIHHAX OTCOCA €CTh COJICHOWJHbBIE BeHTHJH.

Ha cocynax v annapartax pacnofoseris Heo6XoanHmLie Kou'rponbno-uamelan're.nmtue
npUGOPLET H NpeloXPaHHTENBIHE KAanakul.

Tlyck KoMnpeccopoB MPOM3BOAMTCS 110 CHrHaAy pene TeMnepaTtypu 58, yCTaHoB-
JIEHHOMY Ha BcacChiBalomem naTpyGKe ammHaynoro Hacoca 19. KenmuecTBo ycTaHoB-
JNEIfREIX Pese 3aBHCHT OT NPHHHTON CHCTEMB! DeryJHpOBaHHA.

Ecay cxema ¢ coBmemernnbive CAHBOM B OTCOCOM HCNOJIL3YeTCSt B GAHOCTYNEIYaTHX
YCTAHOBKAX, TO H3 CXEMBI HCKAI0YAI0TCA KOMITPEccop C.1L.A. Il MPOMEeXYTouHbIH cOCYA,
a BCACLIBA((ME napa (13 BepTHKAJLHOrO IHPKYAAUHOUIIOrO PecHBepa HAH OTAeJHTe s
MHAKOCTH MNPOH3BOMNTCA OJNOCTYMENvaTWM Komrnpeccopom. Pacnpeliefense xuj-
KOCTH M0 UHPKYASUHOUHEIM PecHBEpPaM HCMAPHTENbHLIX CHCTEM OAHOCTYMEeHYaThiX
YCTAHOBOK MpPOH3BOAHTCA ¢ KoJnextopa [0.

ApToMaTiMecKHRt BO3AYXOOTHeJqHTEIs B cXemaX, paGoTAUHX HA BHICOKHX TeM-
nepaTypax Kunenus, He BKJIOYaeTcs.

DneKTpHYecKas CcXeMa aBTOMATH3AlLMH B JaHHOH KIiire "He paccmaTpitBaeTcdl,
PekoMenfiyeTca M3yuHTb 3aeKTpuueckne cxembl no yueGuuxy: B. M. Kanroposy
«OcHoBH aBTOMATH3auutl XONOMIWILHKX YcranoBoks, 1976 r.

TEXOOJOTHYECKHE CXEMbBI XOJIOMHAJILIILIX YCTAHOBOK C PACCOJILHBIM
OXJAMNENHEM

Pacconbtiie CXeMbl BKA1O4AIOT B cefa cAeqyrollHe 3JeMellTul: Paccoblibie HclapH-
TeJIM M HacoCH; paccosbiibie Oatapey, cneuHadbible 6aKH 1A NPHrCTOBJEHWH pac-
cona; ycTpeitcTpa Ana OTTanBanitn OGaTapeit B KaMepax; apMaTypy H pacconm{ue
Tpy6ONpOBOLL.

PaccontbHas ciicTeMa oxJamhenns Kamep Moxer OniTh OTKPLITOA MJAH 3aKphl-
Tof.

OcHoBibIMS HelOCTATKaMIl OTKPHITON cHCTeMH (c HCnapuTedeM OTKpLITOrO Tina)
ABMETCH YMeHbUIEHHE KONEHTPalHIt paccona BCJEACTBIE nonajattis s 1ero BJaru
113 BO3AYXa H MOBHIUeHHAas KOPpo3ust TPYGONpoBONOB it apmaTyphl, BLI3BaHias no-
rJOMWEHHeM PaccoJOM KHCIOpoJa i3 Bo3pyxa. Kpome Toro, B OTKpHITOl cHCTeme He-:
TMPEPEIBHO 3aTpaiMBaeTcsl JONC/IHTe/ILHA MOUOCTL HAa MOAbEM paccoaa B BepTH-
KadblikX YdacTKax tpybonposonon. Ilo3Tomy, Kak npabujio, MPHMEHSIOT 3aKpLiTylo
HHPKYJAUHOAHYIO CUCTEMY C HCIapHTeNAMH KOMYXOTpPYGIOro THNa.

Tlpt neGostbluoM KOMHUECTBE KaMep NPHMEHSIOT CXeMy, MO KOTOPOH K Kasuo#

KaMepe (pOKNaALBaloT ABA CaMOCTOATELHEX TpY6onpoBoaa: 10aoui 1 o6paTikit
(prc. 6.7).

IMpn moxrtaxke no Takoii cxeme pacxonyercss Gosbiue TpyGonpoBojoB, 1O 3aTo
NOABJAAETCS BO3MOMHOCTh OTTaubaTh GaTaped B OAHON M3 KaMep FOPAUYHM PaccosioM,
He NpeKpalan OXJamaelusa B OCTaNbilbkIX KaMmepax.

[IpuMenenne TaKOi CXEMBl JNst CBOMEXPAHMMHIL, 8 TaKKe A OTAeNbHbIX KaMep
B NPOJOBOJBCTBEHHLIX cKaafax 4 6asax, IJIS EXOB H NPEANpPHATIH 3aKBANIHBAH U i
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32cOAKH MMOIBOJSET NOAJAEPKHBATL B HHX IAKOCOBYIO TeMIepaTtypy, Nofasas Tyja pac-
con1, warpetsili 1o 30--40° C. o 3Toft Xe TemmepaTyphl HarpeBaioT 'paccod, Hocty-
narouit B Kamepbl Mg OTTAHBaHHMA HHes ¢ Gatapeft. Wi :

Ilns nepek/IOUEHHs KaMep C peXXHMa OXJax(IeHHA HA DEXHM ‘HarpeBanMs 1AH
OTTaHBAHHS B MPEAENaX MaIIHHHCIO OTAEJIEHHS YCT2HABMNBAIOT nojaoumyio u obpar-
uyo rpefenkH ¢ 3ajBINKKAMH M COJICNOHANLIMH KJananamy. )

[IpH GonelloM KojHyecTRe KaMep MOXHO IPHMEHHTb TY XKe CXeMy, OAHaKO Tpl
3TOM KaMepy pa3GHMBAIOT Ha HECKOJLKO IPYI, Ka)KAas M3 KOTOPHX HMeET CaMocCTosi-
TeAblYIO NOZAKOULYI0 ¥ O6paTHYio rpeGenk. B aToM caywae rpefenki MOTYT ObiTh
ycTanosaeHsl BOTH3H KaX 0| FPYNNE NoTpeduTeNel, HanpHMep na KaKIoM 3Ta)e 3aa-
Hus, TA€ pPACAOJOMEHH KaMepH. :
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Nepenubuaa suwua 8 Sax @ 57235

Puc. 6.7. layxTpy6bias cxema paccoablitix TPpyGoNpoBofnB ¢ 3akpurtoli  uHpKyAauHel
paccona:

{ — ucnapntens; 2 — paccoaninil GUALTP; I — UeATPOGEKIKE HACOCHW; §— pACCONblBE GaTaped; § — Gax
: AN PAIBEAEUNA DACCONA.

B sakpuiThix pacconbHBIX CHCTEMaX B BepXHefl TOUKe YCTAHABAMBAIOT pacuiiipi-
Tenblinfl 6aK, npeanasnavennblii AN KOMMEHCATMHM TeMMepaTypHEIX W3MeHeHWH pac-
cona. B cnywae ROHMXeNUHA TEMNepaTypul paccoiia COOTBETCTBEHHO IOMIKAETCH
yponelts B pacitipiiTenbiiom 6aKe, NPH 3TOM yMeribilentie ofbeMa paccolla He CKaswl-
BaeTcA (1a paGoTe cHcreMel. YUTo6bt 6aK He nepenofHAJCH NPH MOBLULEHHH TEMMepa
TYpH! paccosia, YCTaHaBAMBAWT CTaGHJH3aTOP YPOBHA — NEPeNHBHYIO TPYGY, BhiBe
JEUnYI0 B Maliyoe OTAeMeHHe, '

O6vem pacuipnrtenunoro 6aka Vo (B M) onpenensior no dopmyne

Vpo=VEAaL 6.1
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1e V —~o6ren paccoannolt ChcTeNta, N3

B — KosdxbnLsieRT O6BLEMHONO PacIMPERHS Tendonockrens (npuuuMate 0,0006 °c);

Af — MAKCHMATEHO BOIMONHOE HIMEHEHHe TeMNEpaTypw TEmIoNoCHTeNs B YCAOBHAX SKCOAya-

Tauunr, °C.

HeobxoaMo TakXKe [IpefyCMOTPeTh YCTAHOBKY BO3LYLIHEIX KP2HHKOB B BEPXHIX

OuKax GaTapen, a TaKmKe CJAIRHBIX BEHTHAER B 3arjyulek.

8 KoHaMIIAYUR,

[a‘ Pepe dabretiun

Pune memnepamypy

—3@— Conewgudneir Bewmens

Pacconsusit
mapybonpodad ™

e BOOFHOU
mpybanpobod

Puc. 6.8. Cxena pacconsHux Tpy6onpoBoR0B:
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B Tex cayuanx, KOTfa HeT HeOOXOAHMOCTH B OGOrpeBe OTAEMBHBIX KaMep, MOXKIO
NPHMEHHTL Ynpoulennylo cXemy. [lo sTofi cXeMe B MAMHHOM OTHENEHUM YCTaHap-
JIHBAIOT eAHHYIO I'PEOEHKY, OT KOTOpoll B KaMJylo KaMepy NpOKMajbIBaloT OTAE/AbHYIO
nonatomyio JitHuo. Bee ofpaTHele JHHMH nocne kaMep oGbepHusiores B obuLyio 06-
PaTHYiO JHHHIO, NpHCOeHIEMYIo K BeachiBawomedt cropone nacoca. TlpHmenenye aToR
CXEML! TO3BOJAET CIKOMOMHTH 3HAUHTENLHOE KOMHUecTBO TpYG  aaapmieX. Opnako
npH 1eoBXOAHMOCTH OTTAHBAHHA HHEs B OZHOIl H3 KaMep MoJavy paccoia B OCTalLHbIe
KaMepul ADIXOAHTCS BpeMeno NpeKkpaumiaTh.

Tpy paspaGoTke KYpCOBLiX M IMMJIOMHBIX MPOEKTOB UENecOOGpasHO Ha ONHOM
JUICTE COBMEU|ATE CXEMY PaccOJbHLIX H BOASIHEIX TpyGonpoBojoB, KAK 3TO MOKa3ano,
nanpumep, na puc, 6.8, [lo sTofi cxeMe paccon oXJaxjaetcs € NOMOIBIO JEYX XO-
MOAWSBIBIX Mawitn [ 1 nocTynaer B o6mufl Hanopuwit TpyGonpoBof, OTKyaa uepes
¢unsTp 8 yanpabnsercs B nojatomyw rpeGenky. Ha srofl rpeGenke ycTaHOBeHH CO-
JIeHOMAbIE BEHTHJIH MO YHCTY OXJIAMIAEMBIX KaMep, YNpaBisemble KaMepHLIMH peJe
TeMmnepaTyphl. [Ipy ROBLNLUEHHH TeMIepaTYphi B KamMepe Billle 3a)aHHOR cONenonaHbIA
BeNTu/Jb OTKPLIBAETCA H MPOMYCKAeT paccoa B KaMepy, a NMPH JOCTHmeHnH Tpebye-
MOIl TemnepaTypsl 3aKpbiBaeTcss H MpeKpauaer nopayy paccona. [lpoxons uepes Ka-
MepHLie NpuGopsl (B AanBOM clyvae NpucTeHiuue GatapeH 4), paccon Harpesaercs H
nocrynaer k ofpatuofl rpebenke, a OTTYaa — K ABYM pacCoNbHuM HdcocaM §, mpH-
COBJIHIENHBIM napasienbuo. TaKas cxeMa npHcoenvHeHHs NO3BoOJseT.paboTaTh Kax-
AbLIM HACOCOM OTIEJILHO MM ONHOBPEMERHO ABYMs HacocaMH. L1a KorTpoas 3a paGoTof
HacocoB K IIX HarneraTe/bHbLIM MaTpYSKaM NpHCOeAHHEHL! MAHOMETDH H pene NaBJe-
HiIA, OTKJOuaIoulite YCTAHOBKY, €C/11 Hacoc fie pasBHBaeT Heo6XOAMMOro Ha-
nopa.

W3 nacocoB paccosn narmeraercs B obuiuil TpyGonpoBoa, OTKYA2 MOCTYMaeT AMs
OXJIAMNEHHS B UCTMAPHTEMH XOJOAMJLABLIX Maulni,

3apanuan Temnepatypa paccoaa (nanpumep, —30° C) mopzepuBaercs ABYXMo-
3NMIOIHBIM YCKOM M OCTaHOBKOH KOMIIpeccopoB OT ABYX pejie TeMMepaTyphl, at-
uiKil KOTOPHX YCTaHOBJEHH Ha BXOje B nopajomylo rpebenky. B nenax npepoxpa-
HeHus cnapiresell oT pasMOpamHBaHHS Ha BHIXOJe paccoia H3 HcmapHTeneil ycra-
HOBJIEItbl Pelle TeMnepaTyphl, BHEIKMOUAOLNe KOMNpeccop NMpH MOHMMKEHHH TeMnepa-
Typbt paccena na 5° C mke pabovelk Temnepatypwt (anpumep, npu —35° C).

Pacuwupurenshunifi 6ak 6 npucoennnen K ofparnofi rpefenke, a nepennBuan Tpy-
6a OT Hero HAET K paccoibHoMy Oaxy /0, KOTOpellt HCNONBb3yeTcs TAKXe ANs pa3be-
Jenis  paccona.

Inm oxnampenitst KOnAeHcaTopoB XONOAMABHBIX MaiuH NpejycMoTpeHa cHCTena
06OPOTHOrO BOROCIAGKEHHS C BEHTHIATOPHLIMA IPalWpHAMH,

B nanno# cxeme npenrycMoTpena caMocTOsiTeNbHAsi pafoTa Kaxnofi Xononuib-
Hofl MalHHBL CO cBoefl TpajHpHeH, OMHAKO TPHMEHAIOT TaKKe H TRKHE CXeMBI, N0 KOTo-
pHIM BCE TPAAHDINI NPHCOENHHAIOT K OOliel 060pOTHOR cicreme.

Bona, oxnamnenyas B rpamipue 5, CTERaeT B TenJoH3oNHpoBanubili c6oprbifl 6ak
7, oTkyha uepes GunwTp § 3a6ApaeTcst HacocoM 2 H [OCTYMaeT B KOHJAEHCATOp XOJo-
Aol Mamtnnu. HeGosiblian yacTe BOAH AONONHHTENHHO NOAAETCSA MOCJE KOWIAEH-
caTopa B KOMNpeccop IJsi erc oxJaxnenusa. Harperas B Kompemcarope u Komnpec-
COpe BOAA NOA OCTATOUHHLIM A3BJCHHEM MOCTYMAaeT B TPAAMPHIO, OXJAXIAETCA H CaMo-
TeKOM CJHBaeTCa B cOOpHbIH 6ak.

Bo n3Geanue 3aMepaanin BOAH B 3HMHEE BpeMs CXeMOH IpefycMOTpeHa BO3-

MOMHOCTb NOJAyH BOAM B ITOT MepHOl He K ¢opcyHKam, a HENOCPENCTBEHHO B
GaK rpajHpHi.
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FTABA T

. POEKTHUPOBAHHE YCTPOUCTB AJA NEPEMEMENHNA 3KHIKOCTEN H
r'A30DB

PACYET BOJAHBIX I PACCOJILHBIX TPYEROIIPOBONOB

[Tnoutaab monepeunoro cevends TpyOu MOXHO onpenefiHTh no dopmyne

v
tid
!Tp =l » (7.]]
Wk .
© {’Tp—lmomanb ROMCpeynoro ceqetus TpyOw, M2,
1 — KONHUecTBO MuIAKOCTH, MpoTeKaiouted no tpybe, M3/c;
Wy — PACUETHOE BHauenHe CKOPOCTH ABIKCIHIA MWAKOCTH, M/c.

Hz dopmynn (7.1) MOXHO NonyuyHTb BHYTpeHKUl gHaMmeTp TpyGu
d,..:V%u&=|_|3 3.'5_., 7.2)

& dgg — BHYTPeHHH{ nfaMeTp TPyOul, M.

CkopocTh npHHUMaioT no Tabn. 7.1, TIpst aToM MenblHE 3nayveltHs oTiocATes K
pybam ¢ dy < 50 MM, a 66abmne ¢ d, > 50 M. Jlas Tpy6 alamerpom Gonswe 100 Mm
l(mu-mue sHaueHild CKOpOCTit MDH(HO yBeJstunTh 1a 26—30%,

¢ Tadanua 7.1
CKOpOCTL. M/C
- HKaakoers
cTopoka CTOpoya
BCACH BARKHH HArHETAHHA
Paceon 0,40—0,80 | 0,70—1,20
Bona 0,50—1,00 | 0,80—1,30

Ta6anua 7.2

Vcnonuwh npoxopg . i Ly .
iy ST IR LR, o g il Bt Lol [R5 R Rl i Maenet
My

10 17,0 12,6 2.2 0,125 0,8

15 21,3 15,7 2,8 0,193 1,28

20 26,8 21,2 2,8 0,362 1,66

25 33,5 27,1 3,2 0,576 2,39

32 42,3 35,9 3,2 1,1 3,00

40 48,0 41,0 3,5 1,32 3,84

50 60,0 53,0 3,5 2,21 4,88

70 75,5 63,5 4,0 3,16 7,05

80 88,5 80,5 4,0 5,08 8.34

90 10,3 93,3 4,0 6,85 9,60

100 14,0 105,0 4.5 8,65 12015

125 140,0 131,0 4,5 13,45 15,04

150 165,0 156,0 4,5 19,10 17,81
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MMocne sToro pribupawT TpySy, ¥ KoTopoii d,, NpuMepHO paBeH BeJiHYHiie, MOJY-
yenuoil pacuerom, CopTamenT CTafIbHBIX BOJOrasoNpOBOANLIX TPY6 npupexen B

- tabn, 7.2
OcHoBHble pa3aMepil apMaTyphl, HEMOAbL3YeMoll 1A YCTaHOBKH-HA. BOASHLIX.H pace

CONbILIX JMHMSIX, NpHBeleHH B TaGA. 7.3

TaG6auwua 7.3
Pasumepu
¥ cnoptoe Yenopuoih' | Buamerp pesn-| | Maces,
Apmarypa oGosnaucaue npoxoa Gtl, ARANG Kr
Aania BhicOTA
L H
Bentiab sanopunit, myd-| 15ku8p 15 - Ha 90 120+ 0,8
TODLIA 20 Mo 100 132 1,1
25 l 120 154 1,8
32 11, 40 167 2,9
40 117, 170 190 4,2
- 50 9. 200 |.. 210 6,5
To e 15xu9p 25 . — 120 154- 3,6
: 32 — 140 |° 166 5,7
40 — 170 190 7,7
. 50 — 200 «210 10,8
3aaeuwkka napantensnas c| 30466p 50 -— 180 350 18,4
BRIIBIKILIM HINHILLCACM 80 — 210 -|° 483 32,6
100 — 230 517 41,5
125 — 255 | 630 60,0
150 — 280 | 715 73,0
200 — 330 897 125,0
3apouxxa napanseasnan c| 30u9066p 100 —_ 230 | 660 74,0
BLIJIBINKHLIN  LIMIIRENCM € 125 —_ . 285 |, 742 90,0
8N1eKTPanpHBO/IOM - 150 — 280 | 800 110,0 *
200 - 330 | 1010 184,0
250 - 450 | 1145 300,0
300 _ 500 | 1290 312.0
Knanan o6patuitii nogwvem-| 16K496p 25 —_ 160 | 85 6,0
nutf uiaiuensii! 32 s 180 |. 88 7.0
40 — 200 | 105 9.6
50 —_ 230 |- 105 11,7
70 - 290 132 20,3
80 —_ 310 132 23,5

1310T KAa2nai YCTAHABARBAIOT 1a TOPH30HTANbHLIX Y'aCTKaX.

PACYET XJIAJIOHOBBIX H AMMHAAYMHBIX TPYBOHPOBOJIOB

InaMeTp Xn1afoNoBBIX M aMMHauHHIX TPYGONPOBOJOB ONpesenaT no diopMmyne
(7.2), Pacuernnie cKopoCTIt pusefientl B TaGa. 7.4. Ilpu npoexTtupoBanuu xjapo-
HOBLIX TpYGONpOBOAOB OCIIOBHOE BIHMAWile clelRyeT YAEIsiTh MEpOnpHATHSM Mo
BO3BpaTy Macaa B Komnpeccop. Jlng nognema Macla: B BEPTHKANbHBLIX YYaCTKuX
CKOPOCTb NOTOKA MApoB XJajoHa JIoNKHa OuTh ne menmee 8—I10 m/c, na ropuson-

TaNbHLIX yYacTKax — e menee 6 M/C. . i :
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TaGanna 7.4
HauMenopaune auHuA Xnagarenr PacyeTan cKOpOCTh, Mfc
ACHBAIOIAR B KOMMIPECCop R-12, R-22 812 }él
AMamuax 10--20 4
ATHETATEABHAR R-12, R-22 10—-18 '
AMMuaK » 1225
‘MAKOCTHaR R-12, R-22 1—1,25
InBMAA OT XOIIEHCATOpa K pecHsepy | AMMHaK 0,5—0,7
CopTaMeHT CTaNbHBIX GeCHIoBHX TPY6, NpHMesseMbiX AJT aMMBaUllLiX © XJajy0-
.OBHX YCTaHOBOK, npiiBened B tabn. 7.5, a copramenT Meminx Tpy6 — B Tada. 7.6,
Ta6anua 7.5
L Buyrpenuna TMnaomanb nonepeu-
e B A aR it B | Vs |t | vorocewenan o |
Y " doyr MM 0%t
EE 8 12 8 2 0,05 0,49
0 14 10 2 0,08 0,59
15 18 14 2 0,15 0,79
20 22 18 2 0,26 0,99
25 32 27.5 2,25 0,60 1,65
32 a8 33,5 2,25 0,88 1,98
40 45 40,5 2,25 1,28 2,73
50 57 50 3,5 1,96 4,62
70 76 69 3,6 3,74 6,26
80 89 82 3,5 5,28 7,38
100 108 100 4,0 7.85 10,26
125 133 125 4,0 12,3 12,73
150 159 150 4,5 17,7 17,15
200 219 207 6,0 33,7 31,59 1
!
Tacdanua 7.6 ¥
Yenoaiufl npoxol H;?::éfuﬂ B“?,—;Ef::"m Tonikna Maoupab nonepeso- Macca
wepHok TpySu D’. L Dg. m? 9m|' "i:' CTEHKH, MM 1o ceqenns, 97 n2 LI
6 9 7 1.0 0,0385 0,224 :
8 10 8 1,0 0,0505 0,252 .
10 12 10 1,0 0,0785 0,307 i
14 16 14 1,0 0,154 0,412
16 18 16 1.0 0,201 0,475
20 24 2] 1,5 0,346 0,943
25 28 25 1,5 0,491 1,111
32 36 32 2.0 0,805 1,900
40 45 40 2.5 1,25 2,969
50 85 50 2,5 3,85 5,065 1
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PA3BOJIKA U KPENJIEHHE TPYEONPOBOJIOB

Pasponka TpyGonpoBOAOB XOJORHILHEX YCTAHOBOK MOXeT GuIThb BepXHefi M Hux-
neil. Tlpu pepxueii paspojike TPYGONpPOBOAL KPensT X CTeHaM HAHM TIOABELIUBAKOT X
nepekpuITHI0. Takas pasBofika NpeinouTHTeNbled, NOCKoJbKY npH Hell Tpy6u Gonee
JOCTYTIHL ANA H3OAAUKHH, OCMOTPA ¥ EPHOJHYECKOro PeMonTa, - ’

Ecan annapaTHoe oTie/exite pacroJ/ioxeHo B nofBane, TO TpYGONPOBOAL of6s4ii0
TPOKNANKBAIOT NOA NOTOJNKOM MNOABAJA H KPensT HX K NepeKphLITHIO.

OnHaKo B KPYDHLIX XOJOAHJBLIKX YCTaHOBKAX € COJNBIIMMH W TSOKENWIMH TpY6o-
fpoBosaMHy yaofnee npox/tajLBaTe (X B cneulalbHeX KaHanax, rnepeKpnBaeMbiX
cBepXy GeTOIRLIMI NJNTaMH WIH piidientIM xene3oMm (HIDKHAA paspofka). Hepocra-
TOK HHXHER pasBoJIKH — YAOPOMaHUe CTPOHTENbCTBA W HEKOTOphe HeynobcTBa npu
NPON3BOACTEE H3OMAALMOHIILIX ¥ PeMOHTHHX paboT.

KpynKeie amMMsiauibie H XNa{0HOBEIE TPYGONpPOBOK NPOKAAALBAIOT B HPOXOAHKIX
BeUTH/HPYEMHIX KananaXx. PacconbHbe W BOJAsHLIE prnuue TPYGONPOBOAK “ MOXHO
NpoK/1aALIBaTh B HEAPOXOAHLIX Kananax.

[pu ykAalxe XOMOANKX H3OAHPOBAHHBIX TPYG Ha KpOHMITEANk, ONOPHl UK NoA-
BEeCKH MeKIY MOCJACNHUMHE i TPYGOil YCTAHABAUBAKT AEPEBSHHLIE NPOKIARKH, KOTOpLE

"PENATCTBYIOT  OXJAaXACHHIO METalNHYecKux vacreii 0nop H KO][I{QHC&“HH Ha HUX

BJIaTH H3 BO3NYXa.
MakcumaJibHoe pacCTOIHHE MEKLY Ornopamy; Jas neuaonupoaanﬁux TPYG 4 M,
a BNs N3ONHPOBANIBIX 2 M.

.

NOJIGOP WACOCA J/If1 BONLI MJIM PACCOJA

IIMpKYyAsuNA BOAH HJH paccosia B cHCTeMme OCYINECTBJISeTes 1eNTPoBexITuIMH Ha-
cocami Traa K (Kopconbiiuie), TeXHHYECKHe XapaKTEPHCTHHH KOTOPHIX APHBE/EeHE 1
rabn, 7.7,

TaGnuua 7.7

Mpoitspoaurean- .

Auamerp ot Moanw K. n. x Mlg‘lla“ﬁ;h
Mapuxa aenrpofexioro nacoca paGouera e wanop. wila - % " ‘nacocn,

HDneca, MM HBT
atfa afe

1,6K-8/196(1,6K-66) 105 9.4 2,6 116 49 . 0,6
1,5K-8/19a(1 ,6K-6a) 115 10,0 2.8 140 b1 0.9
1,6K-8/15{1 ,5K-6) 128 10,8 3,0 174 b5 1,0
2K-20/1B6(2K-96) 106 16,6 4,6 120 60 . 0,8
9K-20/18a(2K -9} 118 18,0 | 5.0 140 65 1.1
2K-20/18(2K-9) 128 19,8 5,5 180 68 1,6
2K-20/306(2K-66) 132 1908 | 5.5 200 65 .8
215-20/30a (2K -6a) 148 22,4 6,2 250 66 2,5
21-20/30(2K-6) 162 23,4 6,5 285 64 2,8
3K-45730a(3K-0a) 143 396 | 11,0 210 70 3,1
3K-45/30{3K-9) 168 50,4 | 14,0 280 72 5.5
4K-90/20a(4K- 18s 136 65,0 18,0 185 78 4.5
4K-00/20(4K-18) 148 83.0 | 230 220 8 6,3

Mpumenar we. Jlna yxazaniwx nacocob AOTYCTHMAAl BAKYYMMETDHYECKAS BLICOTA BCACLIDA
nna 60 klla (6 m sop, cT.); _uonycmuuﬁ nojnop 0 Mlla (2 krcjen?);  gacToTa npal.ueunn BaJ
48,4 c™' (2900 o6/ mnu). o : wr B B :
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BuGupaior Hacoc 6o no ero rpaguiyeckolt xapaktepucriuxe, nu6o no taba. 7.7.
\PAKTEPHCTHRA MpeAcTaBaser cofoil rpadux 3aBHCHMOCTH .nanopa, MOWHOCTH |
i1.A..HACOCa . OT €ro NPOoI3BOANTEIbHOCTH NPH ONpeAeNenioll yacToTe BpallleHun fia-
. o
B xauectse npumepa na pnc. 7.1 npuBenena .XapaKTepuCTMKA JUIS  HAacOCOR
5 K-8/19 u 2K-20/18.

Jlnsa Toro yTobu BubpaTh MapKy Hacoca, HYXXHO 3HATb iBe BeJMYHHBI; NPOH3BO-

.Te/IBHOCTb Hacoca il tpeGyeMbtii Hanop. .
0
pL ) SH TR i
32} | 19
7 D% - ~ 50
: =39 °F )
R cvanaRRE SREEY
DE VAN D~ ik \ qn
16 yBon T2 K08 Dy ™ I6-1a = 0
12 |'hax - ! S 2 - § 1 <1 "1g¢
Br7t Ao BT 6 ™ dix,wﬂr
4 5 - H ox Nxdr ik 4 ¥ 3
oty W o LCR1 P =
B =T | {08 - v e e R B e e B K 4
! - : 0 == —
] =t ] “ﬂlfi - J1
P i 0
| 2 3 4 Y 01 23456789 nVa
a i b

Pue. 7.1, XApakTepnc'ruua UEHTPOGENHEIX HACOCOB:
a~1,5 K-8/19(1*/, K-6); 6 — 2K-20/18 (2K-6) npm uacrore apautedus n=2900 o6/wiu,

Mpoussoautemnocts uacoca. IlpouseodurensHoCTb Hacoca LA paccona ornpe-
2NA0T 0o GopMyne i
' - Qo
epCp(fp,— fp)’

@ 'V — nposspoaurenwnocTs Hacoca, m3/c;
Pp— [MIOTHOCTEL paccoaa, Kr/m3; )
— yneabHas TemnoeamKocTs paccona, klhw/(xr-K),
M {; = TemMmepaTypH Paccona Ha BHIXONe H BXOje B ucnapurens; °C;
p — XONOACTIPOR3BONUTENLHOCT YCTAKOBKII, €CH UMPKYJALIA PACccONa B CHCTEME MPOH3-
BOAHTCR] TOJNLKO OXHHN HacocoM, KBT.

14 (7.3) A

P

[TpousroanTensHOCTh Hacoca B 060poTHOR chHCTeMe A/ OXJaMUeHHs Komjerca-
OpoB onpenensioT no dgopmyse (5.51).

Ilna yeenuyeHHs HafexHOCTH palGoTbl CHCTEeMBl YacTO CTABAT Pe3epBlLle paccolib-
1€ B BOJISIHLIE NACOCH: TOfl 3Ke MApKH, 4To W ocioBlibie, PesepBurle HacoCk BKMoyaloT
. CXeMY Mapa/iefiblio OCHOBHbIM, @ Ha TpySonpoBonaX YCTaHap/IHBaiOT 3anopHyio
‘PMaTYpy AN nepexiioyenHs HacOcoB.

Hanop wacoca. B pasomKiyToit clicteMe (HanpumMep, B 060poTHofl cHcTeMe ¢ rpaaup-
efl) Hanop Hacoca, pacrionoMKeiioro Buline YPOBHA BCACKIBAEMON KMAKOCTH, NOJIKEN
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e

PaBUATHCA CYMME reOMeTpHUECKHX BoICOT BeachiBaHWs H . u narnetanus Hp,, cnio-
¥eHHOM ¢ cymmoft moTepb HatlopOB HA NYTH BCACLIBAaHHS M warHeTauns A, u hy

H= Hr.n+Hr.u+ ":lﬂ+hﬂ' (7'4)
Ecnu e iacoc ycTaHOBJeH «noj 3aJuBom», T, €; HHKE YPOBHS BCachiBaeMoli
KHRKOCTH, TO .
H=H y—H o+ ho+ hg. : (7.4:«1)
Ilna nopmanbhoit paborsl GOpCYHOX B rpasHpHe BoAd KO/KHA NORABATLCH K HUM
¢ HexoTopuM H3GwiTounbM Hanopom Ay = (0,56 0,8) 105 H/M%. B 3Tom cayuae k
npasofl uacTH ypam{emm 7. 4) u (7.4a) cnenyer npubaputh hy,. '

B aamxnyToll wWUPKYJAAPHONA CeTH HAnop. Hacoca JOJKeH Gm?b paBeH cyMmMme
THAP2BMHYECKHX NOTEPb CETH Wl HEMHOrO MpeBLINATh ee:

H o= hy oy R 7 (7.46,

Ecnu 3dMKHYTaf cjicTéMa COCTOHT H3 HECKOJIbKHX napanjenbHBIX. KoJiel, TO NpH

_ nonfope nacoca Hanop NPHAEMAIOT PaBHLIM CYMMe THAPABIHYECKHX HOTepb B KoJblle,

ofiJ1ajiaioleM HauBoNbNM conpoTuB/enneM. 3navenuwe h, u. b, Bo Bcex chayuasix
onpexensoT go ypabueno (7.8).
NoTpebanemans MOnHOCTL. DTy BeJIUMHIY ONpeieNfiT no QopMyne
LR VH ‘ o
) Ne=———, (7.5)
‘ 7 - 1000

rpe N — noTpeGasieman wouriocts, KBT;
V — oBvemnnll-pacxon xkuakoeru, -m8/c:
H — noaoe conpornenenne, Ia;
N — K. 0. . HAcota; AR KPYNnHBIX HacocoB % == 0,8 -4+ 0,9, ana ManX M= 0,6 =0,7.

Ecnn nacochl coepuinieHnl ¢ 3JIeKTpPOIABHraTeseM MOCPENCTBOM Mycpm MOLILHOCT!
JBHratens onpexensiior no Gopmyne

, N = KN, o . (7.6,
r;(e K—KOQ(bfbﬁllllEH'r 3anaca MOHHOCTH 9NeKTPOABHraTeNst; NpH -mommoctn, pastolt fo 2 kBr
K= 50 or 2 g0-5 ¥xBr K =1,5+1,25; oTSnoSOxB‘rK=125—lI5

I]OJIBOP AMMHA‘IHOI‘O HACOCA

B Hacocno- -INPKY/IAIHOMHLIX CXEMaX XOMOAUALHLIX YCTAHOBOK NI nepexaunsa
HHS KUAKOTO aMMNaKa NPHMEHNIOT repMeTHYHEE 3/ME€KTPOHAcoChl, TeXHHYeCKas Xa
paKTepicTHKa KOTOPLIX IIpHBEneHa B Tabn. 7.8.

Hacoc ycTanapnieaioT kax MOXKO Gaite K 1IHPKYIANHONHOMY pecuBepy. Urof:
He MPOM3OINIO BCKHNANHA MHAKOCTH, HeoBGXOAHMO HMEThb M30uITounHoe HABJIEHHE 1.
BXOJIe B [12COC MO OTHOILEHHIO X JABNEKHMIO B NUPKYNAIHOIHOM pecHBepe (noxnop)
B cootsetctBin ¢ pekomennanuamu BHUXHM penuurna nonnopa Ha BcacuiBanuy Ha
coca (fe3 yuera COMPOTHDJENHST BCacHBalOmEro TpyGonpoBoRa). JO/DKHA COCTak
NATh:

gt pacoca LIHT-70M — we Menee 1,5 M CT. KHAKOrO amMMHaKa B AHanason
npoussoauTenpHocTH o 3 0 12 M¥/u w npu TeMnepa’rype amMuaka ot 0 ;i
—40°°C:" .

7.




Ta6auua 7.8

AvMnaunnbe !J!IH(TDOII&CO(’H
Moxasarem

1,25XI-6-2.8 1,5XT-6x2-2,8-2 1.5XT-6x3-2,8.2 2XI-5-4,5-2

(1NS-70M- 1) (LLHr-70M-2) (1LHr-70M..3) (LLHr.68)
JOH3BORHTENBHOCTD , M3 /Y 5,6—12 5,512 5512 12—28
Mop, M CT. XIIAKOro 19—15 3828 55—45 48—4)
MpaKa
Heao crynenef 1 2 3 1
icToTa Bpauteina, ¢! 49,5 49,5 49,5 49,5
(HOCTB, KBT 2,8 2,8 2,8 5.5

ans nacoca IIHI-68 — ne menee 1,5 M CT, XIAKOCTI MPH APOH3BORHTE/LIOCTH
1 20 M3y u npu Temneparype ammuaka ot 0 no —40° C. TIpu ApoU3BOARTENLHOCTH
. 20 no 28 My noxnop 1,5 M JONYCTHM TOJIBKO /51 TEMIIEpaTyphl AMMHAKa Buluie
20° C. Tlpu Somee HU3KIX TenmepaTypax AORAOP HA BCACLIBAHHM JONMKEH GHMTL YBe-
wyen g0 3,5 M CT. XKIKOrC aMMuaKa,

Ins cospanud noanopa och BeacuBawlilero NaTpyGKa nacoca Ao/xKia GHITh HUMe
WHHManbHO BO3MOXKHOrO YPODBMA B UHPKYASUHOHHOM pecupepe. Ha BENHUYMITY

‘ h = haoan + finor. (7.7)

¢ hggan — HEOGXORKHMLIA NORNOP f1a BCACWBAHHY, :
hgor — CYyMMa noTeps 43 TpelHe B TpyGONpOBONE W 8 MECTHWIX CONPOTHBACHHRX,

AT
K xamnpeccopy 1
Us npubapol oxnowdenun
fModava | -
wudsocmu G
— =
T
&3
ar
l: a
Sk 235
oF £8.
g f
+
2 A
E ¢ §

Dm na2uemomensrod
PUHUL KOMTPECCOPT

B ofuwwu macnocloprux

Puc. 7.2. CxeMa nDHCOGNMHEMHA repMETHUHOrO 3IAEKTPOHACOCA K UHPKYJAUHOHHOMY
pecHaepy

[ — UMpKYAAQHORMLA pecusep; 2 — smexTpovacoc; J — MavoMeTp; # — pefte KOKTPONA CMBIKH; § — Mac-
aocGopuHK; § — xoacuxa TPV,
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Yrobn Benuuwna A, Gbina MMMHManbHOR, BcachiBalOMIMA TpyGonposos Lena-
10T GoJIbLIero anaMeTpa (CKOPOCTh ammHuaka He Gosee 0,5 M/C) H BO3MOXHO Kopoue.
Iins ymeHbuwelsin Benyuibl MECTHHIX CONPOTHBJIEITHH KONMYECTBO BEHTuedl B NOBO-
pOTOB Ha TpyGONpPOBOAE NOJNXKHO OLITE MHHHMAJbLHBIM. :

CxeMa npucoefHIeHHS HACOCA K UMPKYAAIUMOHHOMY pecHBepy MpHBejgena Ha
pic. 7.2. Hacoc cna6xaioT OrfieNbReM MaciocBOpHHKOM, YCTAHABAUBAEMLIM HHXKe
BCACHIBAtOMEro TPYGonpoBoaa. ’ :

CMasKa K OXJlaXKJenHe HaCOCA MPOH3BOJMTCSA MHIKHM AMMHAKOM, KOTOpHI fnpo-

- XOLNT BHYTPH Hacoca # mo TpyGonponory d, 25 oTBOANTCH OT 3aiHell KPHIIKH ofpat-

HO BO BCACHLIBAIOULYIO JIHHHIO.

Yrobri rapanTHpoOBaTh HAJHUHE XKHIKOCTH B fONOCTH 3JEKTPOHACOCA, 1A BHIXOAE
AKHUAKOCTH K3 3aliledl KPHILUKH YCTaHOBAeH NONMaBkoBWil peryastop yposus ([TPY),
OTKJIOYAIOUINI HACOC NPH MONKXKEHUH YPOBHS MAKOro aMMHaKa B Kononxe. Kpome
TOro, JUTA NPenoTBPAIEHHS BHIXOA HACOCA H3 CTPOS YCTaHOBJEHO pefie KOHTpoJs
cmazkn (PKC), oTperyaupopanHoe Ha pa3iiocTh aaeheHiiil, paBuywo (,8 ot passuBae-
MOro Hanopa, H KOHTpOJIHpYIOLIEe Ha/lyie PajHOCTH AaBJEHNs MKy HarHeTaTess-
HhIM §1 BCAchiBawOUMM TPYGONpPOBORAMH.

ONPEAEAEHNE THIPABJINYMECKOTO CONPOTHBJIEHUA TPYGONPOBONOD

[lpn mBinkewrnu no cucreMe paccon (paBHo, Kak W Jwoban apyras MHULKOCTb HJTH
BO3/YX) MPEOAO/IEBAET CONPOTHBJEHHE ABYX BHIOB; TPeHHe Mo jjnue TpYOW R, H
MECTHBIE CONPOTHBAEHHA A, . (NOBOPOTH, 3aJBHXKKH, NMepeMeHa cedelM Tpy6Onpo-
BOJAa, OTBeTBMeHHs H np.): : ' .

Pogr==hep + Ay . - (7.8
Tlanenne napnenvs, Bui3BaHNOE TPeHHeM B TpyGaX, ompenensawr no gopmyne
[} pwl
by = Ay =0 . 7.9
L F i T 7

rne Agp— nNageilne Xasnewun, {Ta.
l-,p—- KoSdxpHILHENT CONpOTHBAEHHA TpyOBut (Ge3pasmMepriaR Bennunua);
Irp— RAHHA NDAMOJMHEiNOr0 Y9aCTKa TPYGONPOBOLa, M.
P — MAOTHOCTL MHAKOCTH, Kr/md.
W — CKOPOCTh ABHIKEHHA MUWAKOCTH, M/c
dgy — BHYTpeHIHA Tuamerp TPYOH, M.

3uauenne KodpuuHeHTa CONPOTHBJEHNS TPEHHIO 3aBHCHT OT CTenelH UWepoxo-
BaTOCTH CTEHOK TPYOW H OT peXHMa TeuelHA (TaMHHApHBIT WM TypGyneHTHwii).
[pu pacuerax ofipiio NPHANMAIOT, 9TO TPYGUL risIpaBHuecky rnagkue. O xapaxrepe
TeueHHsl CYJAAT no BenuyuHe uyucia Re (unino Pefinonwica)
wdyy 0

Re = ~—-, = - ‘ (7.10)
B .

e p — auvadituecKan 388HCHMOCTh MHAKOCTH, IMa-c. .
Ecnn Re << 2320, T0 pexuM Tegeinn namaHapioifi. B sToM cnywae Koadipmitnein
Tpeuwsis onpexeasior no dopmyne (3akon [laysehns)
2, (.11,
Re .
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"Tlpit Re > 2320 Teuenne u3 JaMnnapHoro fiepeXout B TypGynenTuoe. [Inst atoro

pemnma
‘ 1

App == ——————— . (7.12
: . ™= (1,821g Re— 1,64) )
l']anem!e'naﬂ.nemm B MECTHHIX CONPOTHBJAEHITAX OHPEJIEJIFIIOT 10 @pMyﬂe
a
hue= E% : 3 (7.13)

rae Aw.c— nanenne pasrenss, Ma;
§ — KoudpHUHENT MECTHOrO CONPOTHBAEHHR.

3nauenng ko3ddiiuienTa MecTHOro CONpOTHRIEHNA TNPNBEAEHDLI IIKe.

Bxon ua pesepnyapa B TpyGy Ge3 pacunipemiust 0,5
Tlpwemnuil knanan
Ge3a ceTKn 2—3
¢ ceTkol (¢masrp) 5—8
O6parhuil xaanau 2,0
Koneno nan orsop mom yrnom 90° 0,5—0,6
Tlepexon
cyswnBawomuica 0,1
pacium psoutnica ,25
Tpoiinux mopg yrnom 90° B nanpasJieHHH OTBeTBReHHS 1,5
Benruan 5
3aastikKa napantensian - 0,5
. Kanau (oreon_non yraom 180°) 1,0
‘ KoxyxoTpy6uuifi MHOTOXOROBOfi MCDApHTENb AN KOH= 8—10
nenLcaTop
MTpumep. [lonoGpaTh nacoc anf 3aKpETOR PACCONBHOM cliCTEMB (m puc 6. 2 CymmapHasn
iarpy3ka na ycranoeky Q = 18 000 Br, rennonpurok B Kamepy Ne 1 Q =
JMHB H J(aMeTpH -rpyﬁonpoaonoa Kasanbl Ha CXeme.
TTeunepnTypa 3amepaanita paccona —25°C, nogorpes paccona B Garapenx Alp = fty,~—ip, =

1. o dopuyae (7.3) onpefenseM NpOH3BORHTEABMOCTDL Hacoca
Q . ; 18000
Sl p,— ) T 1,22.10%.2,93.10%.2

3naueiHA Pp M Cp B3ATH M3 T1abn, 4.1,
3710 KOJAHYECTBO paccosia HUPKYAHPYET 1a yHacTKe of o6paThoro Konneuropa Ao uanopunrn
2, Onpenensnem KoaWuecTBo paccona, NHPKYNHPYIOULEr Yepes Kamepy Ne I,

6000

e V= — - =0,84 . 1073 »3 —0 84
. 1,22:10°- 2,03~ 108 -2 e e

=2,51 . 107%m%¢c=2,5) n/c.

3. Onpeaenaesm naneune Rabaciing na ywacTke nanopumfi koadekrop ‘— xamepa Ne 1 —

oﬁparuuﬁ KOMNeKTOp.
Cxopocrb paccoa B Tpy6ax onpeneasem no gopumyne

SN ARG 1. 53 [ o
Fex 1,9 - 107
Tnonens éedénns frp d3ata H3 1abh. 7.5 ann TpyOnt mlaME'rpoM 57 )i( 3 5
Re — wdp __0 43.0,05-1,22-
s n 94,8 1074
Taxeu 06pasoM, pexuM Teueynsn Typﬁyne;mmﬁ.
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JlnA 9TOr0 pexAMa KodhpuLnenT TP enns. onpedeasen no Gopmyne (7.12) -
Ayy = 1 - i S

™ (1,821gRe— 1,64 (1,821g2770—1,64)  4,63°

Manenne n asnenns, Boapanuoe tpenue p tpybax, onpeneasiem no Gopmyae (7.9

245420+5+6-454+5642 1,22.10°.0,43° '
0,05 .2

= 0,047,

heg <= 0,047 « =8,9 xlla.

TManeniie nanfelnn B MECTHHX CONPOTHBNEHHAX TIPH JBHIKEHAH Paccona Gepea oimy Gatapeto
{10 xonen nom yraom 90° 2 Tpoiinuka, 3 aansumkn, b xanaueh)

a 1,22 100 . 0,43°
e =15 Ze=-—'+——-§-—'m—'-(m-o,5+2'1,5+3.o,5+5. {) =

' : © =0,113- 10 . 14,5 = 1,64 x[Ta,

4, Onpeneanem nafieHHe RaBAeIHA Ha yUacTKe OGPATHHA KONNEKTOp — MEmapHTeAL — Hanop

HWA KOMnekTop.
Cropocrb paccona
2,51 - 1073

R T ke
UYucno Pefinoasaca )
: 1,28.0,05.1,22. 108 *
Re = 94810 = 8210. .
Kospduunent tpeusis
. 1 )
X e=0,033.

=0,82-3,94—1,64)°

8434345464846 . 1,22 . 109 . 1,282
0,05 . 2

25,7 xﬁa, Fa e

By = 0,033« =0,033. 780 - 1,0 - 10° =

‘Mecrawe CONpOTHBALINA 112 9TOM yuacTke (7 KoJen TToA yrnow 90°,.3 sanemxky, | acnaputens
chy e =1,0-102(7.0,5+3-0,5641.8) =13 ,la.

5. Hanop nacoca
H=Sh= 891,64 42574 13 = 49&Ma = 4,9 aon. cr. .

6. Mo ra6a. 7.7 noaGupaem Hacoc, NPOH3BORNTEALHOCTh KOTOPOTO PAaBHa RJIH HECKOALKO o,
me V = 2,51 n/c, a nanop — He menee 49 xl[la. 4
Sromy rpebosaimio oraevaer nacoc mapkn 1,5K- 8/196 (1,5K-66).

PACTET BO3[[¥XOBOJIOB t

.Pacyery BO3YX0BOJIOB fipe/uecTByOT pa3GHBKA TPacchl W HaHeceHHe ee HA' IVI:
fIOMCIEH NS, @ TAK¥e BuUepuHBaHue CXEeMLl BO3JIYXOBOJOB B akcoHomeTpu#, [loc
3TOro Ha cXeme MPOCTABJSIOT KOJNHYECTBO BO3AYXa, KOTOPOR ROJIKHO GLITb NOKANO
NOMEUIEHHS . HNH_YHaseio. 113 HuX. CeTb BO3/YXOBOJOB Pa3CHBAIOT HA YUaCTKH. Ydac
KOM 11a3blBaeTCsl OTPe30K CeTH, rae KOJHUYECTBO ‘TepeMeniaeMoro BO3AyXa H erc ck

1
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POCTb OCTAIOTCS] HEH3MEHHLIMM. Y Kamyoro ydacTa BosAyXOBola IpOCTABNAIOT ero
LJHHY U fODANKOBEIA [IOMEp, a TaKiKe KOJWYECTBO [CpPeMellaeMoro BO3iyXa.
Inomars, ceuenus BO3nyXORORA ofipeflenswor no QopMyne

Fosnte, (7.14)
o

rae F —naomage ceweins Bo3nyxoBopa, M3;
L — pacxop Bo3pyxa na falinom y4acTke, M3/c;
U — pacueTiioe 3HadYeHHe CKOPOCTH, M/C.

Ilpu pacuere YuacTKOB NpPHTOUNLIX BO3AYXOBONOB CHAua/la 3aRaAlOTCS PaCHETHOf
CKOpPOCTLIO IBHMEHA BO3AYXa HA BLXORE H3 BO3RYXOPACTPENCAUTENbHLIX YCTPOACTB

no Ta6a. 7.9, a 3aTém — B BO3/IYXOBOAAX, OCTENEHIIO YBETHUNBAs CKOPOCTh NO Mepe
npHOMMHEHNS K BEHTHJISATOPY.

TaGanua 7.9

TMepenay Teuneparyp wexpy
;u::::::n;:l:!;nﬂc':;l%:Dgﬁﬁgﬁéﬂﬁzl-" MPUTO4HLIM  BOSAYXOM N BOIAYXOM Crxopocrs BOIAYXA O,
noMenleHU ( A% cHCTeM Mfc
paboueR 3one b { /

KOBRWUHOBNPOBANIAN), °C

B patoues 30ne 3 0,5—0,75
To e 4 0,3—0,
Ha bucore o 2 a0 3 M 7 93
To e 10 1,5—2
I{a Bucore cBuwe 3 u 10 3—4

Tpyu pacdere BLITAKHLX BO3AYXOBOZOB CKOPOCTH BO3yXa Ha BXORE B BuITSKIIKE
pewe TKH NpHHHMAKT B npenenax 5—7 w/c.

Ecast BoaRyxOBOA BLINONHEHB U3 JANCTOBOA CTajM, CKOPOCTh ABMIKEHIIS BO3fyXa
npuknatot Jo 8—10 M/c, B xuMux o ofiiecTBeHIILX 3/aHisX BO3AYXOBOAW 4acTo
BLNONHAIOT M3 KHpnuya, GeTona, wakoanebactpa u np. na stux BO3/1yX0BOL0B
CKOPOCTb JBHKEHWR BO3nyxa nmpHuuMawoT B npenenax 0,3—7 m/c.

[Nocne Toro Kak BulYKC/ENa NNOINAaAbL CeYEHHH BO3AYXOBOAA, ONPEAENIAIOT ero pas-
MepH B ceuennn. Ecan posnyxosoa Kpyrauil, To ero Jmaue'rp d (B M) paccuuTBaOT DO
thopmyne

a=1 A 3y F, (7.15)
x

Ecnin BosxyXoBoi NPAMOYroNLHH, TO 3aA30TCA RJHHOM BHYTPEHHUX CTOPOH €ro
cevenda (iipuno#t a u BbICOTOR b) TaKum obpasom, uTobu ab = F. [lna kawpuoro.
CceyeH1r NPAMOYroJ/bsiOoro BO3AYXOBOA2 MOMIO NOROOPATL TaKofl AMamerp Xpyrnoro.
BO3]1YXOBOAA, YTO cONpPOTHBNENWE NBHXEHHi0 BO3AyXa B HUX OYNET O1hHAKOBLIM.
3T0T AWaMeTp HA3LBAETCA pPABHOBENIMKHM, HJIH SKBUBAJEHTHBLIM.

CraugapTH3oBaliue pa3Mepbl npnuoyro.nbuux BO3/lyXOBOJOB M paauoswnxua
ANaMeTpel NpHBeAeHb B Tadn. 7.1
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,
B wHCAHTENE — NJOHIAAL NONEPEYHOFO CewtHHH {B W'), B SAaMeHaTeNle — PaBHOBENHKHE AHameTp (B M)

Ta6anrua 7.10 j
|
]

d: MM

150 200 250 300 400 500 600 700 800 1000 1200 1400 1500

100 | 0,035] 0,020

B e
£ L oy
&

115 | 140
150 | 0,022l 0,030 |
150 | 165 {
‘ 200 0,040] 0,050{ 0,060{ 9,080 f
194 | 216 | 235 | 265 i

250 0,062( 0,075] 0,100 0,125
235 | 265 | 320 | 320

- 300 0,000] 0,120] 0,150| 0,180 ;
f 285 | 320 | 375 | 375 !
g 400 0,160| 0,200{ 0,240 '
375 | 440 | 495 . j
500 0,250( 0,300[ 0,350 I
495 | 545 | 595 !
600 0,360) 0,480| 0,600 ;
595 Goo | 775 . i
800 0,640] 0,800] 0,960 !
#85 | 885 | 885 g |
1000 1,000{ 1,200 1,400 !
17035 | 1100 | 1200 | . i
1200 1,080 1,800 J
1325 | 1325 '

1500 2,250

1541

MOJ{EOF BENTANATOPA

npou3sBoanTeAsHOCTE (pacxon Boafyxa) u wanop. Hamop (napnenue), paseuBaemui,
BeNTHIATOPOM, Hu JOKeH ObITh AOCTATOUHRIM 1A 'ﬂPEO}IOHE]!Hﬂ CYMMhI COl’!pOTHI!
JIeNNA BO BCACBHIBAIOWCH 1 yiarHeratenbHoil ceTH Zh M KOMTEHCAUHU NOTEDH AMITAMH
' YECKOro RABJENHA NPH BHXOZE BO3NYXa M3 CeTH B aTMocdepy.

Hoe Y PO L ' 7.0

!

{

Tax e Kak ¥ npHu nonGope Hacocor, ANs NOAGOPa BEHTHIATOPA HEOOXOAHMO SHATI i{
!

|

]

|

’ |

14




ConpoTus/ieniie CeTH CKJABIBACTCA M3 COMPOTHBJENHA TPewua f,, M MECTHHX
COTIPOTHBACHH fy, ! i

hem g + iy g (7.17)

[Motepio nassesns, BLI3BANIYIO CONPOTHBACHIEM TPEHNUA, KAK U JUIA CHCTeM TPY-
GonposofloB, onpeaensior no dopmyae (7.9). Ilpu sToM Ans Bo3LyXOBOMOB, BHIOA-
HeHNBX H3 CTAmi, KOXXpPHUHEHT TPeHus pacCYHTHIBAIT:
npi Re < 100000 no dopmyne

0,316
me ;- (7.18)

apun Re > 100 000 no dopmye |
).—0,0032-;»———-:&'52;, . (7.19)

Ecan BO3YXOBOAL BHMNOJHEHH H3 CTPOMTENLHHX MaTepﬂanos. nIepoXoBaToCTh
CTEIIOK Y KOTOPHX GOJbILE, YeM ¥ MeTaIHYeCKHX BO3NLYXOBOJOB, 3HAUCHMA A, Moay-
yennne no gopmynam (7.18) n (7.19), ymuomaor na kosfupunuent B, npaseaesnnii

f1HXKe. . J .
: Boagy xoBoan : )
waakoaneGacTposwe 2,0
KHPNHIHEE 2,5
OIITYKATYPeHHBE MO CeTKa 3,0

Morepio naBenns B MECTHHIX cONpOTHBAEHNSX onpenensioT nodopuyne (7.13).
3nauenun kosdxpHUHEHTA MECTHOTO conpoTHBienHs E npubenens Hinke.

‘laxra - . ’ o
€ SOATOM BHITAXKHAAR ; 1
APHTOUHAA € XKano3niinof pewneTKod 2.8
Bxon B oTBepcTHE
34N0AMHLO €O cTeHOf 0,5
C 33KpYrNelHbIMA XpasiMH 0,12
Bxon # nwmxox gepes Xaaw3wlHyio pellerky
NOJBHXIYI0 ;
axoa
BLIXOA '
HEMOABUKHYIO .
Bxon
BLIXOJ
Taasuwii nosopor #a 90°
IlpsiMoe Koaewo nonx yraom 90°
IlBa cnapenHmx noBOpota Ha 45° kamamit
IlnaBuoe cymeHHe KaHANa Ha AlaMeTp
To xe, B 2 pasa menslIuf
Buesanuoe cyxeHHe Kahana
Buesanhoe pacliupenue Kauana
CBofSoaHmit BMXOA H3 Kawala
Tpofinvk nog yraom 90°
NPy HATHETaHHM
OCHOBHOfi mpoxon - .
oTeeTBICHE .=

o —
- w -
[+,

-

OOO_O—ONO
N - N D

o
r
)

-}
k=3
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NpH BCACHBaHHK
OCHOBHOR MpoXox 0,7
oTBeTBelllle 1

Tpofmtk nog yraom 45°
1pH HarHeTanHA

ochoBHOl npoxoR . 0

OTBETBellHE . 0,5
NPH BCACHIBAHHK . .

OClIOBHOA MPoXOR ' : 1

‘ oTBeTBAEHBE ; 0,7

[TpouaBonUTeALIEOCTE BEHTHAANHOHHON YCTalODKH Onpefensior Jaubo no  Tpe-
6yemoOii KpaTiOCTH BO3AYX0ooO6MeHa (T. €. CKONLKO pa3d B €HHHIY DBPeMenH HYMIOo
CMeHNThb BO3JlyX B BEHTHJAHPYEMOM NomeliediH), JH00 u3 YCIOBHI YAasedHs Tenna u
BAard u3 nomeulenna (cM. «[IpoeKTHPOBaHNE CHCTEM KOHAHNHOMHPOBAHHS BO3JyXan).

[Tocne Toro kak onpenefent TpeGyemuie NPOH3IBOIUTENLHOCTL M 11anop, weobxo-
AMMEI pa3mep (somep) BenTHAsTOpa BhIOAPAOT JHGO NO ero rpadHyeckuM xapaxTe-
pHCTRKaM, mibo o Tabaanam, TeXxuduecKHe XapaKTePHCTHKH LEHTPOSEKHEIX BEHTH-
astopoB Mapku 114-70 ¢ nenocpencTBendbiM MPHBOAOM OT SAEKTPORBHraTesa MpHBE-
neuwt B Ta6a. 7.12, ocepux mentuiAatopos cepuu MI[ — B Ta6n. 7.11. Momsocts
5/IEKTPOABHraTENA ONpEReAIOT, KaK M sl Hacocom, no dopmynam (7.5) u (7.6).

Jadanna 7.11

| «
] N oceBoro: ‘factota Rpamenin : MpoussoanTeALIOCTS Hanop
| BeWTHANTO K. m. J&.,
| cepHu MLL, | ! . %
O8/MHH tle Curfy . MMe MM BOT., CT. ¢ Ila
: T ; . ;
; 4 1440 | | 2 11800 '0,50 6,0 , 59,0° 37
: 6 960 16 1800 0,50 " 9,0 88,1 35
¥ b 960 - 16 2700 0,75 + 5,2 51,0 45
6 960 16 2700 0,75 8,0 78,5 47
5 1440 24 2700 0,78 14,0 137 35
6 1440 24 2700 0,75 20,0 196 35
4 2700 45 2700 0,75 30,0 294 25
1 b 960 16 3600 1,00 3,6 35,3 55
. [} 960 16 3600 1,00 6,0 59,0 55
5 1440 24 3600 1,00 12,0 118 47
b 6 1440 24 3600 1,00 18,0 178 47
4 2700 45 3600 1,00 25,0 246 35
5 1440 24 5400 1,50 10,0 98,1 52
6 1440 24 5400 1,50 16,0 157 54
7 960 16 7200 2,00 10,0 98,1 50
7 1440 24 7200 2,00 25,0 246 30
7 950 i6 11000 3,00 7,0 68,8 56
¥ 11 720 12 11000 3,00 12,0 118 35
7 1440 24 11000 3,00 25,0 246 40
8 960 16 14500 4,00 11,0 108 56
7 1440 24 14500 4,00 25,0 246 30
8 1440 24 14500 4,00 35,0 344 30
1 720 12 18000 5,00 12,0 118 50
10 560 16 18000 5,00 20,0 196 30
8 1440 24 18000 5,00 35,0 344 40
183




Ta6auua 7.12

HCHTPOOEN- Yacrora apawmeHun TlponaBoRHTENBIHOCTE Hanop

FO BERTHAR- | x. n. K.

ipa Mapkd %
te30 T 3 W w/c MM BOM. CT. s
24, 1440 24 540 0,15 22 218 75
2y, 1440 24 900 0,25 17 ' 167 75
4 960 16 900 0,25 25 246 65
3 1440 24 900 0,26 32 314 73
21, 2700 45 900 0,25 85 837 70
3 1440 24 1800 0,50 17 167 60
4 960 16 1800 0,50 24 236 78
5 960 16 1800 0,50 38 373 65
5 960 16 1800 0,50 38 373 65
4 1440 24 1800 0,50 68 568 72
4 16 2700 0,75 28 177 72
5 90 16 2700 0,75 38 73 73
4 1440 24 2700 0,75 50 49] 8
5 960 16 3600 t,00 38 RIS 78
[} 960 16 3600 1,00 52 510 65
5 960 16 5400 1,50 25 246 70
6 960 16 5400 1,60 540 75
6 1440 24 5400 1,50 10 . 1080 70
8 720 12 7200 2,00 55 540 72
T 960 16 7200 2,00 75 735 75
10 720 12 11000 3,00 a0 785 60
8 960 16 11000 3,00 100 981 7
8 720 12 14500 4,00 45 442 76
10 720 12 14500 4,00 85 835 72
8 960 16 14500 4,00 100 081 72
8 720 12 18000 5,00 30 204 60
10 720 12 18000 5,00 80 785 75




QACTDL II : .
MPOEKTHPOBAHWAE CHCTEM KOHIWIIHOHAPOBAHUA
BO3VXA

TITABA 8

'PA®O-AHAJTHTHYECKHE PACYETHI IIPH HNPOEKTHPOBAIHN
CKB

Tpi npoekTHpOBawHM CHCTeM KOMAMIHOnHpoBauus Bo3gyxa (CKB) npuxomurcs
BHINO/AHATL PRI AHAJNHTHUECKHX H rpado-aHAJHTHYECKHUX PAcHeTOB H3IMEHEHHA (H3R-
4ecKOTro COCTOSIHHA BOo3nyxa, ﬂpochOﬂﬂm&!‘O B pGSyJ][:TaTE pan'lHlIHHK BHIO0B €ro Tem-
JIOBAAXKHOCTHON 06paGOTKHI HarpeBaHHfA, OXJAMMEHWA, VYBJAXKHEHHS H ocyuie-
HHA.

dusnveckoe cocrosiuie atMocdepHoro BO3NYXa, HAH, KAK €ro vaile Ha3hiBaioT,
BJIAXKHOTO BO3/lyXa, XapaKTepH3yeTcs PANIOM MapaMeTpoB: Temnepatypofi no cyxomy
TEPMOMETDY, OTHOCHTESbHOH BJAMHOCTLIO, BJarocoflepianueM, GapoMeTPHYECKHM
naBJeRleM, mapiHaasibLIM JaB/IeHHeM BOAAHEIX NapOB, SHTANBNHEN.

Onnaxo And 3afanyst COCTOANNHS BJAYKHOrO BO3AYXa NpH onpefesneniom 6apo-
METPIYECKOM fasneuHH AOCTAaTouHO 3HATh KakHe-nnOo JiBa mapamerpa, Hanpumep
t nopg; & H o ¢ nd [lo nBYM H3BECTHLIM OaPAMETPAM MOKHO BbLIYHC/HTB H BCe
ocTaJIbHEIEe,

Ecan s onpefenednoro GapoMeTpHYECKOro MaBJenus H3BECTHBI TeMmepaTypa .
BO3[YXa W NapuHa/bLHOE NaB/AeHHe BOAANLIX NAPOB, OCTANbHEE NapaMeTPEE.MOTYT OLITh
BLIUNCAEHHW MO HIDKecaelysouwnM Gopmynam:

d=622 —2— 8.1
B — o (8.1)
fn . .
= —— 8.2
? o 8.2)
d — 622 + d

Pa— Py
== e—— gy Pl el NS LI | e ——— B.
¥ 7 =9 g P2 (8.3

]
l d

P=Pc+Fn=ﬂc(_——l+l P ): ' ) (8.4)

d=le + lyd = ccf + (rg + Caf) d - 107% = [,0f 4 (2500 + 1,894)d - 107
=f+4+2,5d+ 1,80. 10734 (8.5)
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3neck  { — Temnepatypa BoaayXa no CyxoMy TepMomerpy, °C;

Py — NapuliansHoe nagienve soasnwix napos, Tla,

p;l'—napullﬂnbuoc HaBheHye BOAHHLIX NapOB B iHachlllleltkom BO3ayXe, Tla, oHo He saBnent or I
62poMeTPHUeCKOro AaBjletHA H MOMeT 6uTb nafifeno mo TabaHuasm BiaxHoro BO3ayxXa
B GYHKLIW OT TEMNeparyph;

P — OTHOCHTENBHAA BRAXKIOCTL, Ge3Pa3Mepyan Bellitydiia uin B 04

d — BRarocojepxaliite, r BOASubIX MapoB Ha | Kr cyxoro BO3ayXa;

d” — Bnarocopepianite Hachllileithoro BO3AYXa;

#—CTeneub HAchLeHHA, Ge3paimepHas BenitynHa HAN B %:

p — MAOTHOCTL BAZXKHOTO Bo3pyxa, Kr/m3,

Pn — NAOTHOCTL BOAAHLIX [1apoB, ur,lma (rlpunenena B TaOnnuax)
fic — NAOTHOCTb CYXOro Bo3aayxa, Kr/wm? (npupesena B TaGaHuax);
{ — ynesquHan SHTanbNHA Baawuoro soanyxa, KIlw/kr: =

ig — ynenbHaa suTalbnyA cyxorc Boaayxa, KIw/kr:
iy — ynenbHas SHTaNLAHA BONAHWX napob, KIl/Kr.
€ — YAeNLWAN TelnoeMKocTb cyxoro Boanyxa, pasnas ! wJDk/(kr-K),
{ €p— YAENbHA TEMJCEMKOCTb BIAsHWX napoB, pasuad 1,89 kllw/(kr-K):
fo-— CKPWT2A TEMJIOTa HCNapeHHy BOLW, paBuaa 2500 xIIm/Kr npu Temneparype 0°C.

Onsako  pacueT M ananus

= :
%le §{ . ‘{,‘“/ . . npoueccoB o06paGOTKH  BO3InyXa
E_‘N? v 5 ' h BB npoie M HarAsgHee NPoH3BO-
porta? S . ANTb  TPago-aHaUTHIECKUM  TY-
’ R 25 b TeM C NOMOLILbI0 d—E-AHArpaMMLL
" ) 80 A+ BIAKHOMQ*,BO3AYXA,. (13 KOTOPOIt
% et P gt g rpaguYecKil . NpecTaBAeHH YKa-
L SAI= = 3aHHBE DBHILIE - 3aBHCIIMOCTH MEX-
G & Ly  OCHOBiiLIMH  fapaMeTpami
B A® - |- Bosayxa.
@ = ‘ Cxema d—i- nuarpammu BAAN-
B0 % 5‘5’\& HOro BO3/yXa MpeJcCTaBJAeHa }a
=Y 5 .@H'&* puc. 8.1. Ha mnarpamme nanece-
g B . 2600, Ha CETKA BePTHKAMbLMBIX JIHHu
1B & 0ct-Fp '&Q\'\ﬁ“. . d = const 1 aunufi i = const,
2 B of : MOBENIEHIELIX TO]| (IEKOTOPHIM YT-
@ R o172 _lxng aom ¥ Jgunnam d. OBwidno ror ‘
(uf -0 gobrert :L’nﬂz yroa npuuuMaior pabubiv 135°, -
8 5 ﬂuplkuuﬂb mg,mx" | | Kpupan ¢ =1 u aunua { =0 *®
® "Dﬂ,;mel l ; Nenat grarpaMMmy ua Tpn o6Jac-
T obnacTs HeHacuiluetHoro 3
0 2 L BAZXKIONO  BO3YXAa, JIEMAIYIO
\ Eﬁaeﬂmﬁepmaﬂue de/xe = ?
F R =Y : ppme kpuboil @ =1, obnacts
I \%L &) ‘Ro BOASHIOrO TyMana, Jexayio si-
g ‘ . . we nuuud ¢ = |, HO Buune JAu-
Puc. 8.1. CxeMa d—i-ZHAarpaMMul’ Ea2HOrMG: BOS: nun { =0, § obaacrs nexsioro
nyxa. TyMana, JOKINY kinke Kpuoofi ;
» ) =1 » uxe aunun i =0. Bo6-
- e ' JACTH HeHACKLUIEHHOro Bnaxmoro
BO3AYXA HAECEHb! AN HOCTOSAIHON OTHOCHTENLHON  BAAKHOCTSL: p=0,1;02; ...
Miorna ia auarpamse HAHECOHBL JIIHIH MOCTORKILIX Juadenui.crenenn HACHILEITHA

Y == const. Ecmt sTir mistiini e Hauecens, 1o ¢ norpenmocrbm 1o 2—4% anavenus P
MOMHO 6paTh paBUbLIMI 3HAUCHHAM P,
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Jlwunu ¢ = const wa d—i-nuarpamMme npeacTaBANIOT coboil npAMble mumu, pac-
XONAWMHECS NO MEPE YBENIMUEHHA BJATOCONEPIKAHNA. .

Jiiny nocToAHHON MJIOTHOCTH .BJAKHOTC BO3AYXa P NMPeACTasJfOT HAKIOHEHIE
AuuHi, GoJee nosorue, veMm JHHHMH [

B Huxuell vacTy gHarpaMMel NpHBEALHA KPUBAsT NAPIHANLHEX naa.netmﬂ Bonm:brx
napoB p,. I[lockoabxy 3naueHHe p, OAHOIHAYIO ONpPEJENAETCA COOTBETCTRYIOULHM
BJIATOCOJIEp KaHieM BO3[lyXa, HCHOMOe 3HAYEeHHe P, MOXHO uas"mi B TOYKE mepecevye-
HHMA 32JAHHOTO 3ravennd d C YK23aHHDH KpHBOW,

Tockoakky d, i M. p 3aBHCAT OT GapoMeTDHYECHOro NaBACHuS, 407 xamnoro ero
3nauenus ROMKHA OpiTh cBosl d—i-mHarpamma. Omnaxo Baussue GapoMeTpHYecKoro
N2BJCHHS He CTOJbL BeHKO, MOITOMY. IR OOBITHLIX PACUETOR KOHIHMIHOHHPOBA{INA
NOAB3YIOTCA AHATPAMMAMH, MOCTPOEHHLIMH ANA fapnenuit B = 0,099 MIla (745 mm
pr. cr.) sad B == 0,101 MIla (760 mm pT. cT.).

CocTosisne BIAKHOTC Boafyxa B d—i-guarpamme xapamepusyemﬂ TOYKOff, Je-
MaieH Ha nepeceyeHHH COOTBETCTBYIOUIMX MBYX JuEnd; d = const u i = const,
mi60 d == const.u { = const u T. n. Hasecs 9Ty TOUKY, MOXHO NPOYUTATL IHAUEHHA
ocTanbHelx napamerpos. Ecin Touka NeXHT MEMAY JHHUAMH, 00pa3yoiluMH ceTky
JMArpamMMbl, SHAUYEHUS NapaMeTpoB HAXOZAT WHTePNOJKPOBAHYEM. '

Ha uexortopuix gnarpammax HaHecewsl JIHHMH MOCTOSIHILIX 3HAYEHHI . TemnepaTy-
Pbi BO3/yXA 110 MOKPOMY TEDMOMETPY fy. DTH JHHHH NPAKTHYECKH NAPAANENbHbI AH-
uusim [ == const. [1osTOMY, ec1u. THHUH fy, He HAHeCeHHl, JIg onperenen s £, HYM 1o
U3 32JIaHHOIl TOYKH COCTOSIHHA BO3JYXa JABHraTecs [0 JHHHM, Mapaaienbyoil [ =
const, 10 €e Nepecededidst C JHHHER P = 1. Teunepmypa Hacumeuﬂoro BO3AYyXa B

TouXe Mepeceyedns U OYAeT HCKomolt .TemnepaTypolt f .

Ilna HaxoXmeHust TemMnepaTypel TOYKH pOChHI tnou nymo u3 3anaHH0i& TOYKK
COCTOSIHHS BO3/lYXa JIBHraThesl BEPTHKAJMLHO BHU3 JIO NepecevesHs C JuHuel ¢ = |,
Temnepatypa nachileHHOrC .BO3NYXa. B ToUKe nepeceqexmn ‘SABASIETCA HCKOMOH TeM-
nepatypo#t fpoc.. -

Ipn Tennoanamnocmoﬂ odpaﬁmxe Boanyxa, HaanMEp noﬁan.nenuem Tenaa
Q (B KBt} u Baarn W {8 xr/c), ero cocronnHe 43 TOUKhK dy, {( mepeffeT B cocTomitHe
d,, i,. Ecnu.npu 3ToM o6paGaTeiBaetca G (B xr/c) Boanyxa.-'no s

s

r,=r,+%+{,—!w. (8.6)
HIH ) oo :
Mety—h =2+ 2 ®.7)
. Be G0 & . - Lo
AttaJorHyHo ‘ )
Ad = dg — d; = %7-. o By

Paaﬂemm ypaBuenne (8.7) na ypasuciue (8.8), noayuum

lg— 1, Al Q :
'—"—'_"— = e omm emm—— =
.o 4,—d, - ad + fy==ct. . . 8.9
3gech iy W iy, dy W dy— yReabnad SHTANLNAA K BAarocozepkafive Boalyxa B Ravage H  Kowlie
npouecca o6padoTKH, ' '
{g — yaeabhad  STaNbNHA  BOABI WIH napa, HCNOAL3YeMHX ANA YBADKHEHUA
BO3]y X2, :
.8 — TENJIOBAAXKHOCTHOE, OTHOILEHHE, ., x.[].:xfxr

' 187



Bupaxenne (8.9) ecth ypaBueune npsmofl JHHHH.

Takum ofipaszoM, mponecc uaMellenus apaMeTpoB BO3NYXa B AMarpamme §306pa-
<aeTCsl NPAMOR Jmituefl, wanpas/enie KOTOPOA XapaKTEPHSYETCS 3HAUYEHHEM TenJo-
.MAMKUOCTIION0 OTHOIEHHA.

Ilns yaobcrBa NoCTpoesHs MpOIUECCOB W3aMenenHs COCTOSHHA BO3AYXa Ha d—i-
narpaMMe HaHeCenn 3{auelifA & OT —oo JI0 + oo B BiJle NyuKa Jydeli, HCXOAALIUX
3 uynepoit ToukH aHarpammul (i = 0, ¢t = 0, d = 0). OanaKo, YTo6Hl 3TH JYYH He
INAJH OCHOBHLIM JIHISHAM, HAaHOCAT TOMBLKO KOHSIW Jyueil 3a  NOASAX AHArpaMmel.

Urobht BHACHNTbL HaNpapsenne
. nporiecca € TEMJOBJIAMHOCTIIBIM

f ¢l OTHOILEH HEM B, HYKHO HA NOARX

s P d—i-nuarpamMmer HafiTH KoHel Jy-

Ha ¢ STHM 3SHAYCHIEM, COCAHHHTD

- m €ro C HyJeBOH TOYKON JHarpammul

' <, H NpOBECTH H3 TOYKII HaYaJbHO-

I Jr ro COCTOSHHA Bo3nyxa d,, [, Ju-

" HHIO, Napa/JeNbiylo 3TOMY JAyuy-

o :, npoiteccy.

S o Ha prec. 8.2 nanecenn JHHWH
8 BO3MOMKHOr0O I3MelielHifl  CoCTos-
= SIS BAAXOTO BO3YXa B peay.b-

TaTe pPasAHYHLIX BIIOB €ro TenJo-

i'ué. 8.2. MameuenHe COCTOAHMA BO3AYXa NpH pas- Baaxnoctioft  o6paborkH. [lpu

ALK BHEAX er0 Ten/oBAAKNOCTHOA o6paboTxH. narpeBanu) HJH OXAaXaenid BO3-

Ayxa Oes noasofda JaH OTBOAA
Baari W =0, a cnenoBaTenbho,
iy =0.Bosrom cnyvae e= +oo. flp e== oo (ccyxoce» marpesamie ¢ no-

Oublo KaJsiopidepoB) npouecc nmeT no aukuu d = const eeepx (auuua I). Tlpu

‘ym;l)' OXJaXAE{iHH E == —o0, T. &, NPOUECC HAET BHH3 No JAHHHH d == const (au-

ng 4).

Ecnn Boanyx yBAaXKHRETCA MapoM HAN BOLOR Ge3 0HOBPEMEHHOro HarpeBanus, To
' =0 u ypapneuue (8.9) npuitumaer BHg

—

LA

=2, (8. 10)

TakuM o6pa3oM, eciii yBAaxiienMe OCYULECTBANETCA HACHILEHHLIM HAW meperpe:
M NApoM, yaeAbHas 3SHTaJbNHA KoToporo pasia 2600—2900 kllm/kr, funna H3-
ClIEHHA COCTORHSA BO3AYXa JHIUbL 11eMNOTO OTKJONfeTCs or Mninii ¢ = const, ans
aTopuX e == 2500 kJIw/Kr. DTHM OTKJCHEeHNeM MOXHO NpeHeGpedh H CYMTATh, YTO
pH YBIAMHeN NN BO3Ayxa NapoM TeMAepatypa B KOMJMUMONHPYEMOM NOMELIEHHH
¢ W3MEHSIETSH, a MPONece M3MEeHEHHS COCTOsHIMA BO3AYXa B d—I-auarpanse npoHc-
ORMT No JunBH ¢ = const (Amn 2). [lpi yenamuennn pacnunsemofi Bonoil, ycBaiu-
1eMofl BO3nyXom 6Ge3 ocrarka, &€ = [, = 4,19/, [TosroMy npx ysaaxHeHnil BONOA
1yAeBol TeMnepatypofl npouece et me Aunnd ¢ e = 0, T, e. no AuHAN [ = const,
iIHaKo o6muno £, = 15+ 20°C, n npouecc uner nof HeGOMBUNIM YrIOM K JHE HAM
== const. 310 OTKJIOIenHe OUeHb fiefoabloe, It ¢ AOCTATOYHONR TOUHOCTBIO MIMKHO
‘IHTaThb, YTO NIPH YBJAMIIEHIH BO3AYXa PACNLISeMOR BOJof ¢ Mmoboit nayaasiiol tem-
cpaTypoll npouecc YBaaxuenHs HAET N0 Jminy [ = const (amuns 3).
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~ Juann 5 u 5" — ocymwenue BO3AYXA TYTEM OPOLEHHS KHAKHM copGentoM (ua-
NpHMEP, BOMILM PACTBOPOM XJOpHCTOrO JHTHA). Jlpna 6 — ocymende Bo3nyxa
nyTem ero MpOAYBamWA uepes ciofi Teeporo copbenta (nanpumep, CHAWKarens).

Ocobuiit HHTEpPeC NPEeACTABAAET 3aMTPHXOBAaHHAS 06NacTh, OrpaHHYeHHas Kaca-

TeNbHLIMH, MPOBEIEHHEIMH U3 TOUKH A K JIHHIH @ = 1. 310 ofsacTh BO3MOXKHOTO 13-
MeHENHs COCTOSIHWS BO3TYXa NpPH OpOMEHHH €ro BOAOIl ¢ pasnuunoil Temnepatypoi.
Hamenenue coctosnis BO3AyXxa NO KaKof- ;
snbyas v AK B cextope [ (onmoBpe-
MEHIIOE OXJaMdMeHHe H OcyluellMe) JOCTHra-
erca OopowenHeM ero  xoJomsofl  Bopoil ¢
Temneparypoii (1HXE TOYKH POCH OXJanae-
MOro BO3yXa. 3TOT Me TNpouecc MOMeT
6LITL NoJyYeH NyTeM OXJaXAEHAsl BO3Ryxa
B TIOBEPXMOCTHOM BO3JYXOOXJARHTENE, TeM-
nepatypa  MNOBEPXHOCTH KOTOPOrc — HHKE
TOUKH poCH OxJaxjaaemoro poagyxa. Ilpu
stoM Touka K”, Ha XOTOpylO OpHEHTHPOBaH
npouece, JeXHT Ha  fepecedesiy JIHHH
@ = 1 ¢ H3oTepMoit, cooTpercTayiowell cpen-
Hell TemnepaType MapYXHOH rOBEpXIHOCTH
(Npit OXJIAKAEHHH B NOBEPXHOCTHOM BO3JY-
XOOXJaaHTeNe), HIAH Temnepatype BHIXOMs- Puc. 8.3. Maobpawensfe nponeccon
weli  BoOAB! (an OXJAMAEHIH € MMOMOUILIO cuelleN HA Bo3AyXxa B d—I-Anarpamme,
opocuTenbuoii Kamephr). OMHaKo B peasbibix .
annapaTax HeBO3MOXIIO JAOBECTHl BO3AYX JO ’
NOJAHOTO MACKILIeHH S, TO3TOMY COCTOsiile BO3AYXA A BIXOJE W3 anrmapaTa onpene-
aserca Toukoft K', nexameit na nepecewenun Jaunnu AK” ¢ kpusolt ¢ = 0,96.
3uasn  Temnepatypy B Touke K”, MOMKHO OMPEJENHTs HA4Ya bHYi0 H  KOHEYHYIO
TeMnepaTypy BOmbl, HeoGXOAMMbiE JUIA OCYIIECTBJEHHA. Mpouecca OXJAXReHHT BO3-
ayxa (c™. raasy 15).

Wamenenve cocToSHHS BO3AYXa B Tipenesax cekTopa [/ (onnoBpemerHoe oxJame-
HHe § YBJAWHEHHE) JOCTHTAeTCS NMyTeM OpOeHHs ero BOjof ¢ TemMnepatypoll fzp
BHILIE TEMTIEPATYPbI TOUKH POCH BO3AYXA Iy, 110 HHMKE €ro TEMNEPATYpPbi NO MOKPOMY
TEPMOMETPY . .

[TpH o, Bule £, 10 HHMKe f; SHTATLOHA BO3NYXA NOBLIUAETCA, A TeMnepatypa
ero nonwxaercs (cexrop //0). Tlpn opoulenity Bo3nyXxa ropsiveil Bofofi OH ogHOBpe-
MEHHC farpesaercsl W YBAaxusercs (cexrop I'V).

EcJii BO3AYX He MOMeT ObiTh MepeBefied W3 oJHOTO COCTOSIHAA B Apyroe (na-
npumep, M3 ToukH 5 B Touky A ua pHc. 8.2) ¢ OMOIMBIO OJHOr0 H3 YKA3UIHLIX
NPOUECCOB, STO MOMHEO OCYMECTBHTH MYTEM COYETAHHS HECKOJbKHX BHIOB 00pa-
6oTKil. .

OnuiM U3 pacnpocTpatedfibix cnecoGoB Nepesosa BO3NYXa I3 ORHOTO COCTOSIHIS
B ApYroe ABJIAETCA CMEIIeHile OTOKOB BO3AYXA C Pa3/IMUKLIMI NapaMeTpaMu (ranpit-
Mep, HapYXHOrC BO3AyXa € pemHpKy’asnuonnnm). [lpouecc cmemsenns Boagyxa B
d—i-gHarpaMMe H3o0paxkaercss npaMeit JHHHeR, COENMHSIOULEH TOUKH, XapaKTepi-
3YiOLLHE COCTOSHHE CMElNMBAaeMKIX NOToKos. ITycTh, nanpumep, napysxHoil Bo3AyX B
koauyectse L, (B M%/c) ¢ napamerpamu Touku f cmemsnsaercs ¢ Lq (8 M%) peunpky-
JSIHOHNOrO BO3AYXa, NOCTYNAOMWEro ¢ napamerpame Touku f7 (pue, 8.3). HeoGxo-
Mo Kafttu coctosnne cmecd (Touka C). Ko/iuecTpo CMelaHHOrC BO3JlyXa COCTABHMT
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= Ly + L,. Ha d—i-anarpamMmy nanocum-touku H u fT 4 coepnnsieM ux npsmelt
mueit. [Tosomenwe Toukn € mna 9Toit NPAMON-  ONPENEAIOT H3  COOTHOWeN HH

=—, . _ (8.11)
Kyaa

Ly ' '
nc=-"2nun, (8.12)

Ina uaxomnenns Toyxkn C usmeprem MacwtaGuoil Jusefikofl Annuy otpesra H /1
MM), A 3aTeM OTK/AajwIBaes OT Toukil /7 fanHy orpeska [IC, supiuncrenuyto no gop-
ne (8.12).

[Tph cMeIHBANIE MOMET HMETb MecTo c/lyuaft, Korga ToyKa cmecn C' oxaweTcs
BG/1acTH Tymana. B 3TOM cyuae BoafyX ABASIETCH WACLIUIGNEIM, 4 €r0 COCTORANIE
pakTepHayerca TOuKofl, Jermauledi Ha nepecedeHust auHnit @ =1 n i = const,
¢. Toukofi C".

TOHIABA 9
AGOP PACYETHBIX IIAPAMETPOB HAPYKIIONO M ‘BIYTPEIIIErO
) BO3J[YXA

PACYETHBIE MAPAMETPBI IMAPYKHOTO BO3JIYXA

Ilas GoabinucTBa OOWECTBEHHKX 3MaH{l, B TOM YHC/Ae A5 npeRnpHAaTHI TOPro.-
i OGUIeCTBEHHOTO MUTAHHA, NPHHHMAIOT TAKIE 3HAUEHHS] PACUETHHIX NapaMeTpPOR,
ite BHICOKHE SHayeHund KOTOpHX B TeNnHil NepHos rofa HalaiogaoTes B paknoil me-
iocTH Mexee 200 u 8 roay.

Pacueriibie napaMeTpul HAPYXHOro Bo3AyXa (TeMnepaTypa, OTHOCHMTeNbHAA BJIAK-
rb, SHTAALITHA W JIp.) 019 HeKoTopbix ropojios CCCP ykasauws B Taba. 9.1. B rpa-
«3HMIIE NaPAMETpLI» 1@ MPIBOAATCA 3114Eliisl OTHOCHTENBIOM BAAMKNOCTH BBMRY
Witte He3nayuTeNLHOro BJIATOCONEpIKAHUA BO3LYXa NP OTPHUATENLHLIX Tesmepa-
X, [IAf HaceneRHLIX NMY{KTOB, HE yKadauuuix B Tabn. 9.1, pacuernyio Temnepa-.
.y napyxuoro poaayxa ¢, (8 °C) B Tenblil Mepioa MOXKiIC onperemiTe no (opmy.ae

! fea + tyane
=T '2_*—.
fcq—— CPeanAf JeTHAR TeMmepatypa (TeMnepatypa HanGosee xapkoro mecaua s 13 g), °C:
age — MAZKCHMAJplias neTussl TeMnepaTypa B Jannoft mecrnoctn, °C.

JanHue NPHEHMAIOT MO KAHMATOJIOrHYECKHM CMPaBOYHHKaM.

PacyeTiiytio JeTHION OTHOCUTENBHYIO BJAAMIOCT: B 3TOM C/YYA€ ONPENeNfIoT cJe-
utiM obpasom. [lo KauMaTHUECKHM JaHiLIM HAXOMAT CPEANIOD OTHOCHTENBHYIO
MIOCTh Qg n BO3AYXA B 13 4 camoro xapkoro wmecsud SIpw lq.pn 18 onpegensior
(BETCTBYIOIEE BJAroCOAEpHanie Boaayxa dg ;. [lanee no d—i-guarpayme BJax-
0 BO3fYXa no H3BecTHOMY d , HA nepeceveHity ¢ TeMnepatypoit f; waxomar or-
ATENbHYIO BJAAXKHOCTS §;.-



Ta6auna 9.1

JleTAH® NapaMeTpH © 3HMHHE TapameTph ¥
o ; ; b

z ~ 1

5 yAeAbHAR 2 yaenbaan E b

] N siTansnyY £ ’. SHTASBOUA § g B

l'opon E a2

" 3 § § i3

g E 1 & 8| = i

AR IR IEERIR RN

L I A 5 < | & F| & |8

Anmva-Ata 44 | 31,2 32 1,0]54,56113,0}—27]1,9 |—26,8 —6,4] 700
Actpaxais 48 133,0} 39 3616451154} —22)4,8 |—21,00—5,0] ‘760
Awxatan 36 1390 22 2416281150 —11}2,8 [—7,9]—1,9] 730

Baky 40 | 31,7 50 4016861164 —4 |84 8,4 0,2] 760

Barymu 40 29,6 76 — [80,9119,3]| —1I —_ 5,4 1,3] 760

Bpecr 52 27,01 52 33|566}13,6|—2015,2 [—19,0]—4,5] 745
Buasuice 5 | 26,11 50 1,0 |53,2|12,7] —23]|5,6 |[—22,1]—5,3] 745

Butiiyua 48 | 27,3 50 2,8|57,0113,6| —2113,6 |—19,71—4,71 730
BrannsocTok 44 | 28,1 56 47|61,6| 14,7 —25|9,0 [—24,3—5,8] 745
Bonrorpaf, 48 33,0 32 4657,9|13,8]—22]8,5 [—21,0/—5,0] 745
JinenponeTposck 48 | 31,01 37 1,0(57,4]13,7| —24.15,5 [—23,0/—5,5| 760

Jlonetk 48 (31,81 34 1,0(58,2)|14,0| —21]4,8 [—24,2|—5,8| 760
JyuauGe 40 | 36,81 24 1,0y61,5)14,7] —14]2,8 [—11,7-—2,8] 685

Epesan 40 [ 34,81 32 1,0(62,9(15,0] —19]2,6 [—It7,6/—4,2| 685
3anopoxie 48 31,21 38 3,6(686(14,0| —2315,4 |—22,2/—5,3] 760

! Knes 52 | 28,7 42 1,0 | 66,1 113,4{ —21| 4,3 [—19,7|—4,7{ 745
Kuuinnen 48 [ 30,2 44 3.6(589,6b| 14,2 —15|5,4 (—I3,0{—=3,1! 745
K{pacronap 44 (30,8) 45 2,9(163,2115,21—1913,7 |—i7,6/—4,2{ 730
Jetimurpan ‘60 | 24,8 57 1,054,111 12,3 —25-| 4,2 |—24,3|—5,8| 760

I JleBoB 48 (26,4 B6 1,0 567,413,711 —19]6,4 [—17,6)—4,2( 730
g Munek 52 1259 851 3,8(53,6112,81 —2515,4 [—243—5,8] 745
£ Mockaa 66 | 28,5 42 3,4 54,1 112,9} —251 4,9 }—24 3 —5,8] 745
Hosopoccufick 44 | 30,1 B2 2916581157 —13|7,6 |—I105—2,5] 760

Onecca 48 | 28,6 | 53 3,9|620| 14,8 —~18] 8,5 |—16,3|—3,9! 760

Pura 66 124,31 55 1,01 51,11 12,21 -20) 4,5 [—18,8/—4,56] 760
Camapkang 40 | 35,0 ) a7 1,062,950} —i13]2,7 |—10,9]—2.,6] 685
CeBacTonons 44 1 29,4 ] 52 4,3 164,56 15,4) —I11]5,2-1—8.4|—2,8! 760

% Cumipeponob 44 1 31,8 27 2,8153,2]15,1) —16)6,0 |—14,2{=3,4] 730
i Coun 44 |} 30,2 | 57 1,8 69,5]) 16 -3 16,5 2,11 0,5] 760
} Tanaun 60 | 23,5] 59 4,9 51,8} 12,2) =21} 7,7 1—19,7] —4,7] 160
¢ Tawkeut 40 | 35,7) 29 1,2162,9(15,0) —15) 1,7 |—I3,4—=3,2] 715
'I TounncH 40 | 34,7 | 32 1,0{629)15,0] —7 13,9 |—3,81—0,9] 715
I Yxropon 48 | 28,1 | 50 1,0 ([58,8(14,0] —18]3,6 |—16,3)—3,9] 745
f Xapuron 52 |1 29,4) 40 1,0 | 56,1 [ 13,4 —23]5,0 |—22,2| —5,3| 745
: flara 44 130,5] 48 2,2]1645)15,4) —6 |4,4 |—2,56|—0,6] 760

PACUETHBIE NAPAMETPBI BHYTPEHHEIO BO3HYXA

TMon pacueTHsIMH NapameTpaMy BHYTDEHHETO BO3AYXa NOHHMAIOT TaKle 3HAUSHIS
TemiepaTypul, OTHOCHTENILHON BAZMHOCTH H CKOPOCTH JIBHXKeHHd BO3AYyXa, KOTOpLIS
AOJKILI HOMGP}KIIBBTBCH B KOHIL‘HU,HO‘I[HPyEMb[X MOMELIEHHAX nubo no TexHonory-
YecKHM TpeBoBauiiaM, Au60 u3 coobpamenuli Kompopra. .
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B npakTHKe NpoeKTHpOBanHA Bce napameTphl BHYTPeNHero B03/lYXa npPHHSTO CYH-
aTh Ha ypopHe «paGoueli 30Hb®, B BO3AYIIHOM NPOCTpaNcTBe BhicoTol 2—2,2 M napn
:0JIOM WM TJIOWAAKOH, H2 KOTOpHX HaxonaTcs paboune mecra.

PacueTnbie napamerphl BYTPENHEro BO3AYX3 /% TeX1ONOTHYECKOro KOHANUNO-
MIPOBANIS B 3aBHCHMOCTM OT Ma3nauels MoMelienis npusefenw B Taéa, 9.2,

TaGauwua 9.2

TlapaseTpl BOIAYXE

Toweuennn
TeMnEpaTYpa. OTHOCHTEALHAR
C . BABKHOCTH, %
leXH NPefUPHATHR TOUHOMO MALIKNMOCTPOEHNBR 20 40—50
'IReneHHs CyluKy Xoafac, KamepW XpaHelMAa Kofue- 12 70—80

X HIpeAHA, UeXH MACHRX noaydaOpuKaTOB Ha
PEANPHATHAX OOUIECTBEHHOTO NHTANNA

dMEpH  COIPEBAHNA CLIPOB (B 32BHCMMOCTH  OT KX 10—14 85—90
1aa)

CxopocTb ABRMEeHHs BO3AYXa L5 BeeX Tomewleinil ne Gonee 0,4 m/c, [ps npoexTH-
UBaHHH YCTallOBOK KOMGOPTHOrO KOHAHMLHOHHPOBAsts BO3AYXa B MKIUALIX I 06ILECT-
CHUBIX 313HHAX (331b  KHHO, TeatpoB, MarasuiioB, ofejleilHHe 3aAn NpeanpHaTii
ITaHMA W T, 1.} B KayecTBe ONTHMAJLHOM PacyeTHON TeEMNepaTypul BIYTpeNuero pos-
yxa ANg Tenaoro nepuoza roaa 8 cpeaneil nosoce CCCP mpunnimaior 22—25° C, a ans
JKHBIX DpailolioB — Bonee BHICOKYIO TeMNepaTypy, HO He Buine 28° C.

Ilns xoaoanOro nepuoja roga ONTHMAAbHON TEMNEpATYpOoil BHYTPEKero Bo3ayxa
snnerca  20—22°C,

B xauecrse pacueTuofi OTHOCHTeNLHON BAAXMOCTH /N8 BCEX MEPHONOB roja mnpH-

umatotT 60—30%, npn sTom Gonblueil pacueTioll TemrepaType AOMKHE COOTBETCTBO-
4Th MeHBIIAsl OTHOCHTENbHAS BAAXHOCTD.

CKopocTb ABIDKEHHS BO3AyXa JojkHa OuTb He Gonee 0,25 m/c.

TIIABA 10

‘ACYET TENJO- U BJATOHNPHTOKOB W ONPEAEJEINHE KOJIITYECTBA
MONABAEMOI'0 BO3JIYXA

TENJIO-BJAAKHOCTHBIN BEAJTAHC KOHAMIIUOHUPYEMOIQ HOMEIMEHHA

PacueTnnie napaMeTprl BO3AYX2 B KOHAMUHOHMDYEMEX MOMElleHHAX ycTauapin-
HOTCA B pPe3ybTATe NPHTOKA H OTBOAA TenNa ¥ BAATH B 3THX NOMCHiEHHAX.

Tenno, noctynaioulee B momellenue (cO 3HaKoM ) #aM yxonsuee 3 Hero (co
1aKOM —), MOACYNTHIBAIOT NO opmyae

¥, Q=0Qx+ Qas + Qocs = Qu £ Qorp % Qpas + Quuv» (10.1)

e Q, — TennonpuTokd or moped;
Qo6 — TENJONPHTOKH OT TEXHOAOTHYCCKOro oGOpyRoBANUS,



Qocp — TENJONPHTOKH OT OCBETHTENLIEN Npnéopos,
Qu — TENIONPHTOKH OF 0GpaGaThBaeMLIX TEXHONOTHAeCKHX MaTepHancs;
Qorp — TENIONPUTOKH 9epes OrpaAzioIuHe xaucrpyuuuu-
Qp,,—'ren.'ronpmoxu OT COAMeNNON pamHaUHK.
Quud — TENNONPHTOXH OT HIKPHABLTPAUHN HAPYKHOTO Bosnyxa
Ofiwee KonHuecTBO BAArH, RoCTymaloulee B nomewesne {co 3gakom --) aubo no-
raelaeMoe B HeM {(CO 3HaKOM —), NOACUMTHIBAIOT MO $opMyne

DW= W, + Wog+ Wy £ Wmo

rpe W, — Baaronputokn ot mopef;
6 — BNaronpuTOKH OT TeXHOJOTHUecKOro ofopyReBaHUs;
uﬁ,—nnamupumuu oT 06palaThiBaeMptx MaTepHancn,
Wiy — BAArONPHTOKN OT HIKPHALTPAUMH HAPYKHOTO BOIAYXA.

Mpi pacuere ycranoBKH KOWAMIMOHMPOBAHAA BO3AYXa UEQOXOANMO 3HATH Ii€
TONLKO BEJHUNIY CYMMapHbIX Tenio- H BAarONpHTOKOB, HO B HX OTHOUWEHHe e,
(8 k[Lk/kr), 21a BeAwyHHa HA3KIBAETCS TENJIOBJAMHOCTHEIM OTHOLIEHHEM.

(10.2)

. .,,.=.—2-3+¢.,. (10.3)

LW

OpHeHTHPOBO‘IHHe 3HAYEHIS TenmNoBNAXMIOCTHOTO OTHOLEHWAA, S pPa3nHuHbIX

nomeuennst npusenenst B Taba. 10.1. .
’ Tabnnrua 10.]

‘ TenNopnsMHOCTHOE OTHOLIEHHE n
TNoweuyesmun
AW fur HKKBN[KE
{ -
: KpapTupu, nomepa rocTuimil 15000— 17000 3500—4000
¢ IpeanpuaThs Toprubrn M oOWMECTBERHOTO DHTAHMA 8500— 10000 2000—2500
3pHTesibibe 3al KMNO W TeaTpoB 8500—10000 2000—2500
’ Paspy6Kkn, o0BaJIKH H HAOBKY MACA
OXNANKACHHOTO ; 10000— 13000 2500—3000
fapyoro 5000—6500 1200—15600
: [MepepaboTkn maca
£ OXJ12¥ AEHIOTO 10000— 13000 2500—3000
napHoro 6000—7000 1400— 1700
Cywnaxy pns konGac 1900—2100 450—650
8500— 13000 2000—3000

KaMephi cospeBaling Chipos

ONPEREJENNE TENJOIPHTOKOBR

Tennonpuroxn or moneit. Konuuecrso tenna, Bmaensemoro MmoaoMu, @, (B Br)
NOACYHTHIBAIOT NO opmyJe

’

Qa=Gueants, 110.4)

The §quex — BENNUNNA TENAOBWAEJEHMA ONWHM YeJIOREKOM B 3ABHCHMOCTH OT TeMNeparypH BOSAYXE

B NOMeliekHH M PONa BHNOMHAeMOll paGOT
n — uucno moneil, DAHOBPEMENUC HAXCRALLIXCR B NOMELIEHHH (B 'mpmuux aanax npeanpii-

ATHI NHT41IHA NPHNIMAETCR PaBULIM YHCIY NOCANOUINA MecT),
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Tenno- u BaarosheeRHs o7 moneft (na 1 yesoBeka) npeacTandens B Ta6a. 10,2,

Ta6awma 10.2

B gqucaprese Tenaonugenenne q ., (8 Br), B snaueuarene

BAaroanzenenne wo, - 10% (2 krfc)
Pog pasorn PacueTitie TeMnepaTYpH BOIAYXA B KOMZHRIOUHPYEMLR
NOMELEHUSAX .

10—-12 | u—ml 1719 ‘ 2022 | 2325 | %28 | 3032
Jerxar paGota cnas 105,018,0|79,0|72,0|68,0|49,0( 35,0 ll__ﬁ

9,16 | 11,9|14,717,7]19,4)27,0/32,2 32,2
Jlerxan ¢n3unecnas paGora -(kaccupw, { 147,0 1116,3] 98,0 ] 95,0 | 70,0 0,0 5,8
MOCETHTENH CTO/IOBRIX , MarasHuoB 1 Ap.) '”.’ 'ﬂ ‘2_1_4‘ _22—5 _35? m m '55—5
fl’alt};ﬂ:ﬂ :”‘”‘"f,f,, IT:fecm trgzonasuu 157,0 | 130,0]140,0)112,0( 80,0 | 70,0 [ 46,5 | 5.8
Ma o8, HUNAHTH wid | — | == | |— | — | — | —| ==
) - e 20,8 (32,0 | 34,7 { 39,0 | 51.5 | 55, 5| 79.0
Tawenas paGora (mepconas ropaawx | 198,0 | 158,01163,0{130,0( 89,0 | 64,0 .01 8,2
uexos, KyXOHs, paGogne o068aJO4HLX, 37,0 52.7 5].4 54'5 80,5 | 90,5 [t01,0] 94,5
paspyGOUHEIX W IKWIOBOUHHX OTjee-
nuft)

Tenaonpurokn OT -o6opyaesanns. KoawuecTBo Ttemna, puijefsieMora o6opynaosa-
1HeM, 3aBHCHT OT LeNOro psAa MpHYHIE NpHMelsieMoro cnocoba oGorpesa (ras wau
3NeKTPHYECTBO), OCHAWEHHOCTH J@HHOTO MNpPEANPHATHA 00OPYNQBZIHEM, PEeIKHMA
paGoTh! NPEANPIATHSL, 2 TAK)XKe OT MOWHOCTH H PEXKHMA paGoThl KaXN0# eAHH Mk Tex-
tioforudecKoro  o6opyaoBaKHA. ‘

Ilnsn oBopynoBaHns, ofOrpeBaeMoro MpHPONHLIM ra3oM, nojcueT TenaonpiiTOKoOB
GCHOKHACTCA TEM, UTO fie BCe TEMJQ, T10JyUYeHHOe IpH CTOpaHNA ra3a, BLIJICTACTCA B
noMeetiiie. Yacrb ero cocTaBAAIOT MOTEPH TEMAa C YXOAMIWBMH rasami

Qron = Quom + Qyx » (10.5)

108 Qron — TENAO, BRIgEANEMOES B TONKE NpM CropanHu raaa, KB,
Qnow — TEMAO, BHienfemoe oGOpyJOBaliMeM B NOMeneuun (COCTONT W3 NOME3UOro  Tenaa,
pacxogyeMoro ueflocpegcTBenyo 12 MpHroToBienre DHON, W 1S foTeps Tedaa la-
PyXHWMK OrpaxaeHusMy o60pyaoBauna), KBr,
Qyx — NOTECPA Tenna c yxonAHMu rasamu, kBr,

Koanuecrso tenaa Q5" (p xBT), BhizensieMoe ra3oBnM TefnoBuM oGopyaoBa-
nuen, onpepeasioT no ¢opmyne

Qras = Qron K Ko Ky » (lo's)

e Qpon = BQg—xuﬂmecma Tenna, BHAGNAEMOro api cropaiud rasa, xDBr:
B — KonygecteBo (pacxoa) rasa, HM3fe;
Q" — rennorBopuan cnocofuocts | HM® rasza, pasilan 35600 kllx/um¥;

— ko3dxputtnenT, yuntuBaiownil cootHowentre MesRY Quow # Qyey K =0,8;
Ko — xosdapuinenT, YUHTLIBIOUIHA OHOBpeMeHBOCTs PAGOTIH OAHOTHRLOrO oﬁopyno-
panuA (gaA cT0a0BuX Ko = 0,8, ana pecropanos k kade Ky, =0,6),

Ry

et



«

Ky — KOS(MpHUHENT HCNOAL30BaHHA OGopyjloBawHA. (BHIpaXkaeT NMPOAGIKHTENBROCTH
nenpepwEHOfl PaloThl OGOpYAOBaRAA B TeweHHE CMeHW B fepecyere ma | paGo-

quit qac), SHavellne STOro KosdupitliwenTa MpuBEneHo nmxe.

Kunatunaennkn, KodeBapki, fedd WALUTHTILE, snex'rporepuocra-ru 0,9
INeun sneKTpHUECKHE 0,7
IanTu rasoBhe, KOTAH SJEKTPHUECKHE W Ta3oBuc, nocynomnequue 0,6

MAlHIB
CioBopoiBl, XapoBHH, (IPHTIOPHALN 0,5
MapMuTe, CTORKH, WKahM Xapoysble, NeKapCKHE K KOHIUTepCKue g,;
,

Mexaungeckoe o6opynonaHne

Tennosetnenenust ot eaununst o6opynomanusi, oforpesaeMoro napoM, g o

' MOX(II0 MpHUMMaTh, no faHsnM A.A. Toronuua, pasioivi §,3 kKBrua | M® napyxwolt

tenoanpoBannoii nosepxuocti, 0,49 kBt — nonnposaunoit n 0,33 kBt — ana no-
BEPXHOCTH, MOKPLITON H30AALHEH,

Ilns aGopyjioBannsa ¢ BAEKTHHYeCKHM 0GOrpeBoM TenaoBH feneiins Qgs (B KBT)
MoxcYNTHBAIOT Mo (opmyne

d ‘ Q5 =2\ Nynn Ku Ko (10.7)
rae IN,, = -——CyMMaphHaR MOULHOCTL BCeX S/leNTpoHarpesateedl nannoro oGopynoBamus, KBr.

Tenno, BoiesseMoe 3NEKTPOABHIATENAMH MeXallHYECKOro oﬁopynosauun, Qsnonn
(8 xBrt) onpepensior no copmyne

Qan. IBSENSM. 2o Ku Ko, . ' (10.8)

rae EN"'nn—cyuuapuas MOIGNOCTL BCeX SMeKTpoaBHraTenel mexanuueckoro oBopygoBannd, KBr.

Hast npeanpuatiit murtauHa 3spauends K, npusenenn Bunne. Jas nepepabathi-
BalOIMX (1eX0B MsacoKoMOHraToB nprruMator K, = 0,65 nns oGopynoBanns Maumm X
sanoB (ponukH, Kytepa) u K, = 0,25'11a o6opynoBarus WNpHiOBOUIIOH.

Ilas opeanpisTiil NATanAA, OCHAWEHHHIX TONBKO JEKTPHUECKHM TeNAoBLIM 060-
pynoBamntiem, snavenue Qgq.er MOMHO NpHUEMATb pasHeiM [0% oT Qug.1en-

TennoopuTOKH OT SJEKTpHHECKOTo ocBemeHust Q, ., (B KBT) onpeaensitor no dop-
MyJse :
Qpep = Nora ’ (10,9)
roe Ngep — ycTanoBrenHas MOMMHOCTL OCBETHTENbIIOA armmapatypw, xBr.

[Tpu nioMHITeCUEHTIIOM OCBeUleHHH- CBeTHJAbHUKH 4acto yCTAHABAHBAIOT B MJOC-
KOCTH OJBECHOro NOTOAKA. B 9TOM ciTyyae B moMellenne NOCTYNRET TETJI0 B KOJHYecT e
60% ot Tenna, noacunramoro mo dopmyae (10.9).

TennonpuTokn or martepnanos. [Ind msiconepepalbarthiBaloltEX [EXOB H LeXon
noaytabpuKatos.
Qu=me(ly—1), (10.10)

rae Q,, — KoMuecTBO 1enJia Or ofpabaTuBaeMLIX MACONponyKTeB, KBT.
m — macca ofpadardaeMeiX MACONPOAYKIoB, Kri
£ — yaeasnan TenjoeMkocrs, Klk/(kr-K) [pas muca ¢= 2,72 = 3,14 xIlx/(kr-K),
2a% KonbGacw ¢ = 2,51 w[lx/(kr-K)];
fy 1 fy — navanenan u Kouewuas Temnepatypa npoayxra, °C.

Hauanbiiaa temneparypa mfca 3aBHCHT OT TOTO, B KaKOM BHJE OII0 NOCTYMNasT B
uex na nepepaGorTKy (OXJaX/EHIIO8 HAN naphoe).
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Oxnaxaennoe Msaco npH nepepaboTke Harpesaercs ot 4 1o 12° C; crefosarensio,
110 BOCNPNUHHMAET YacTh BLIACNEHHOrO B MOMEUIEHHH TEeNsa H B 3TOM CJy4ae BXONHT
ypastiepue TensioBoro Gananca Co 3nakoM mHuuyc, [lapuoe e MACo oxaa)kaaeTcs ¢
o Ao 12° C u, cneponatensho, BRAenseT Tenno B npollecce ero oGpaborkn. B stom cay-
Je 3nayenne Q, OyZeT nosoMHTENbHHM.

Ina npeanpusatuit ofiectsensioro murauna oObeKTaMil o6paGoTKN ABASIOTCA TO-
JyHe 6.}'110118, BHIMEUEri{ikie H3leniid B KOHAHTEPCKHUX nexax, OCThiBaioinasn miia B
YeACHIBIX 3aJiaX, 3 TaKXKe MACONpPORYKTH, o0pafaThibaembie B XOJOAHHX UEXax.

Tenaosuenetinsa ot ocThBalowell THUH MOXKIO HpHUATL @y == 17+ 25 Br na
0ro  noceTiTens.

TennonpuTokH uepes orpaxpexHa. TennONpHTOKM yepe3d MaccHBIIbE OTpaXKaeuis
IpEAEASIOT TaK XKe, KaK W /s XOR0N/bIIIKOB (Cv. uacth 1, raasy 3). [Toatomy 3necs
MiBefieHb TOALKG Nadiible [0 TEHIONOCTYNJENIisiM Yepe3 CBeTOrpo3pauiibie orpaxae-
.

TexnHyeckan XapakTepHCTHKA am‘pameﬁ M CTEKJ0I1aKeToB tipusefena s taéa. 10.3.
Tadapwua 103

KashhWuHenT tennonepegaun
Yucno Paccronnme
CreTonpospasHLe OrpageHns CTEKON MENY CTEK-
NaMH, MM
Br/(us-K) KKan/(m¥.4-°C)
*
Ty L]
¢ OAMMADHLIM OCTEKJAEHHEM | — 6,70 5,75
€O CnapeHHLIM OCTEKNeHHeM 2 70—100 2,68 2,30
C nBOAWHIM PA3NETbHEM OCTEKAeHHEM 2 450—600 2,45 2,10
eKJONaKer ¢ ABOAHENM OCTEKACHHEM 2 10 2,30 2,83
" we 2 15 2,70 2,32
» 2 20 2,74 2,35
¢KAONZKeT € TPORHLM OCTEKACHHEM 3 15—20 1.9 1,7
Ja
¢ ORMHApHEM OCTEHJIeHHEM 1 — 3.3 2,9
CO CnapeHillM OCTexneHner 2 30—60 2,0 1,7
€ ABOHHLIM Pa3jenbHLIM OCTEeKJeHHeM 2 75—100 1.9 1,6

Jlpyrum 3anosiHTeNIeM CBETOBHIX [POEMOB COBpeMElntIX 3aaniil ABASIOTCS MyCTO-
Jble CTeKTAHILIE BAOKI C repMeTHuIO 3aKpbiToii nosocTeio. Temnotexminieckye xa-
'KTEDHCTHKH H ralapuTHhe paamepnl GaokoB mpiBenenst B Tabn. 10.4.

Ta6auna 10.4

Kosbd R penaul
Cad kY 4
Boox LA Doy

Br/|u3.K) kKan/(ut.q.°C)
(HoKaMepHbifi 194 19498 4,3 3.7
(OKanepHu it 194 % 194 x 60 7,2 6,2
(HOKaMep#Hit 204294 % 98 3.7 3,2
sy xKamepult 19419498 3.2 2,7




TennonpHToKH oT conneunoll papnaunu. TenaonpHTOKH OT conHewHOM pajHauHH
Qpax (B BT) B Konanusouupyemoe nomewmenHe CKNaaLBaloTca Ha TeIIONPHUTOKOB depes
MaCCHBHBIE OTpaX<iennsa 31annfl (CTexbl, KPOBAH, NOKPHITHA H T. N.) H TEMJIONPUTOKOB
uepe3 cBeTOBbie NMPOeMbl (OKHA, BHTPHHH H T. IL), T. €.

Qpax = QU0 4. QST (10.11)

Ilna xonARuHOHMDPY eMEIX MoMewmeditit Qpay paCCHHTHIBAIOT TAK e, KaK H N5t XO-
nonuAbiiKoB. Hinke paccmaTpHBaeTcsi METOAHKA oOnpeaefeHyusl TENJONPUTOKa OT
pamiaiHit TOAbKO uepe3 CBeTOBME NpoeMbl 3faunil. Beauunny storo tennonphnroxa
Qbis (8 BT) noacuutniBalor 0TAEAbHO AAS KaXKAOH CTOPOHW CBETa N0 MeTony,
npeaaoxeritomy [1. 10. TamGyprom;

;:?=Qoxp“o (10.12)

rhe Qo — ynenbHufi TeWIONPHTOK OT CofHewHofi papHaluA gYepes OKHA € OAHHAPHLM OCTEKAENHCM
B JepeBANHLIX pamaX, Br/m?;
F — naowans ceeroBoro npoema, M%
. t— kosHunent 3aTeleHnsl, yYHTHBRIOIMA BAMAHHE saTenfAwoulero ycrpoficTBa Ha yMelb-
IUeHHe KoJu4ecTBAa TENJAONPHTOKa pajnanHedi.

3uauenHs KospuUHEHTa © NPHBeldeHbl HHMKe.

Kosupeky . . 0,95 .
Mapxknant 0,75 2
Janwsu, no6enxa OCTeKACHHA, WTOPa Ha-
pyxHan 0,70
liltopa . .
BUYTPEHHAA MPH OTKPLITOM OKHE . 0,65
Mexay fNepennetamy 0,50
BHYTPEHHSA NPH 33KPWTOM OKHe 0,40

3areraiontue YCTpoOHCTBA MOTYT 31AYHTENBIIO YMEHLIIHTE KOMIMYECTBO Tenna, Mo-.
CTYNAIOWIEero B KOHAHIKOBHDYEMOE MOMEUILHHE 33 CUeT CONHEUNOii palMarliii, B Pe3yb-
Tate Uero CHINAIOTCA KANMUTANbHLIE 3aTPATh! 112 YCTPOHCTBO CHCTEMHl KOHAHUHONH-
pOBaHHA BO3AYXa H PACXOfBl MO €€ 3KCIIyartanHH. )

3uaveniias Q,, mauw B Taéa. 10.5.

Ta6auua 10.5

Motox Tenna or commeuwnol pafnanym (8 Br/MY) no nepiuosaM roga u CTOpPOUAM CBETE

Teorpaduuec- Wioub (Tenauwdt nepnoa rona) AeKAGPh (XONDARERA NepuoR

Kad mipo- roaa) )
Ta,

c cB, C3 B, 3 KB, 103 10 B, 3 0B, 103 10

36 58 165 315 200 270 230 350 350

40 58 165 315 220 245 220 350 350

44 58 165 315 270 300 210 350 360

48 58 165 325 270 300 185 340 360
52 70 165 325 290 300 165 315 350 -

56 82 165 340 300 300 140 280 3156

60 93 150 340 325 340 105 210 245

64 105 140 340 340 340 70 115 130
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Npumenannn: 1. [Tpuseflenuie B TaGHUe BeJHUHNL CTeAYET YMHOXWTbL 12 MONPABOUHLI
apuIENT: aas okOH ¢ ABORNLIM oCTeKneuweM W RepeBAilnbivMu  pamamun — 0,62; a8 okoH ¢
1ofiHEIM OCTEKMeHHeM H BHTPHU B MeralJH4ecKuX Nepenjerax — 0,7, AR OKOIl ¢ OJHUAPHWM OC-
KJeHHEM H BHTPHH B METAANH4ECKHX nepennerax — 1,25, :

2, TenioNpHTOKK Yepes oCTeKJelHEe ITOBEPXIOCTH, OPHeNTHPOBaiMEte 11a ceBep, B KYPCOBWX
JOEKTAX MOXKHO He Y9HTHBATD.

TennonpHTOKK OT conneYHOI pagHaiii NOACYHTRIBAIOT A5l KAXKAOTO  KOILHILIO-
iIPYEMOrO MOMElleHHA W CBOAAT B Tabaiiny, (popMa HOTOPOH NpuBeAena uiKe.

Croponw Tun Maowans TenAoupHTOK Kosbdunmenr cnet
- NOMewgenusl ceeta _OcTeKAeHHA '-'"“"“n““:": I"‘:u'g?“- JaTeHEeNHN, T Qpan. . Br
npocua, .

3a pacueTHYw BeNHUHHY NMPUHHMAIOT MAKCHMAALHLIA TeMAONPHTOK B JanHOM MO-
CILEHHH, ‘

K nonyuennomy pacuetoM Qpa; AOBABASIIOT KOMHYECTDO Tejla, NOCTynawoulee
‘pe3 obayvaemble MacclBlible OTPAMACHMA, B N10AY4AWT OKOHMYATENLHYIO BeAHUHHY
‘BAONPHTOKOB OT CONHEYHOR palmaumy,

TennoNpUTOKH 0T HuGHALTPAUMH M BedTHARLRMOHHOTO Bo3Ayxa. HMuduabrpanpeit
3HIBAETCA MPOHHKHOBEHME (IAPYXXHOr0 BO3AYXa BIYTPH 3JaHliA uepe3 HelNoTHOCTH
APYKHBIX OTDaXkACHHAX B Yepe3 weaH B OKHAX, a TAK)Ke NPH OTKpbLIBauiH aBepei.
“UIAKO B KOHJAHIHOHSIP YeMEIe roMelteH i o6biuilo nonaior Bosayxa Goabine,uem yaa-
40T 113 HHX. B pesyasrare B nomeuetiisax co3paerca uabuiTouHoe nasserHe (noanop),
PCMATCTBYIONIEE TPOHHKHOBEHMIO BO3jyxa ¢ uunduavrpanueii. [losToMy B Kyp-
IBHIX K JMIIOMHBIX MPOEKTaX Te(ONPHTOK OT HHGMALTPALUHH MOXHO MPHHAMATH
JBHHIM HYJIO.

Ecnu B KoujaHUROHIpYeMOe MoMellieiiie MOAAeTCsl BEeHTILAAMHOHIIBIA BO3YX OT OT-
-AbHOIT NPRTOYHON YcTanOBKH Ge3 npefpaplTenbHoll TernopaaxkiocTitoit 06paboTK
.0, OH NPHHOCHT ¢ cOoGOi TEN/IO H BAAry TOYHO TAK }e, KaK BO3NYX, NPOHHKAIOHI ¢
npsapTpauuei. :

B 31oM cnyuae TenaonpuTOK OT BenTHAALMONHOTO Bo3ayXa (B KBt) moncuntnBa-
.r no dopmyne

: Qucur = Loaur p (fe — fu). . (10.13)

i@ Lpeyr — KONWYECTBO BeHTHASUHOMIOIO BO3nyxa, m3/c;
p — NNOTHOCTL BO3AyXa, Kr/wmd;
Iy g — YReNbHEA SHTANBNHA NAPYXKIOro Bo3gyXa H Be3ayXa B nomeinedin, xIDi/xr.

OTMPEAEJEHAE CYMMAPHOH TENJOBORX HAIPY3KM

Onpenenss CyMMapRYio TEMIOBYIO HATPY3KY HA CHCTEMY KOHAMIHOHHPOBANMA BO3-
vxa no ¢opmyne (10.1), HeoGXOAHMO YUNTLIBATL ONHOBPEMEHHOCTh TENAONPHTOKON
¢ pazNHMHBIX HCTOUHWKOB. Tak; TennonpnToXH OT condeudoft paauaunun B anepioe
peMs MOryT He COBMAjaTh NO BpeMenit ¢ TENJIONPHTOKAMII OT OCBEWEHHS BeyepoM.
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* The Wyps — BJZrOBLICTEHHE ORHOTO WeNOBeKa, Kl'[C.

4

B sTom caydae onpenensioT BenHuHHy obenx Harpysok, o B pacyer NpHHUMAIOT TOJb-
KO ONHY M3 HuX — GOnpinyio. [TockoabKy OThensHbie cOCTaBAsIONRE TensoBoro Ga-
NIAHC3 B PA3/IHUHEIE NEPHO/IL TORA BXOAAT KAaK CO 3HAKOM MJIOC, TAK H CO 3HAKOM -MH-
HY€, TennoBO#H 6anairc XOHIHILMOHHPYEMOTD NOMEWEHHA COCTABAAIOT KaK AAf NeTHEro,
TaKk H AJA 3HMHET0 NepHOAOB TOAa. _

®opma cBomtoi pacyeTHoR TaGauubl Tenao- M BAArONPHTOKOB NMPUBEAEHA HHIKE,

Tennonputoks £Q, kBt Bnaronpuroxn EW, kr/c r
] : é b2 =
) 2 = = EE =
g = | %8 «e | §
< x = s
s g |52 |8 |82 | § = =l |z n
= ' -3 o 2 P E = F3 E pHMEas
3 2 o 52 - z2 = g H g Bue
= g *§ g 3] F z ] g 2 =2
] & o o 28 EZ » = a el = a
E >_ | =8 ) e g £E Eg' g : ol 2l = &
Bl eT |28 5 5= 85 88 |58 5 [5]o(E]8]E;%
§ (35 [gR] 5 |fE|%gE] sz |egg| €| E)ElE|BIE|E|E
2 $ =
E | &3 [ 25| & |53 |5%3| 58 [ 528 5 |5\ E|6]|5]6|6]k

ONPENEJEHEE ‘BJIA]"O]'IPH.T(;HOB i ‘ : ] '

Bnarenpuroku ot moneh. Koawuecto BJIHTH, BUJleJ]ﬂEMOH nonemH, W, (B kr/c)
NOACYHTHIBAIOT no  ¢opmyae . ;
i B i

; i .
Wy= Waex ", o . [[) 14)
: ' i

n — yucA0 Mofell B NOMeUleHHH.
Baarossizienetnss B 3aBACUMOCTH OT TEMnepaTypm BO3NyXa B NOMemen iy 1 po,na
BuiMoAitsiemMoll  paGoTel npuBeneHw B Taba. 10.2.
Baaronputoxm or MaTepuasos. Ha npefnpusithax nirauus OCHOBHBIMH HCTOY-
HHKEM)}L BAGrONPUTOKOB SBJSIOTCH OCTHIBAIONIAS MHILA, OTKPLITHE TOBEpXUOCTH KacT-
pionp 1 T. 1. KoMyecTBO BAArONPHTOKOB OT MULUH MOXHO OpHEHTHPOBOULIO NPHHHMAT

o, -8
wy = 20.10 Kr/c Ha oaHo nocanounoe TREERs 108
mecTo. BnaroBwijenenna ot Kactpiodb yKaaa-
ut B rtaba. 10.6. - I(onivecT RO
Hng npeanpuaTuit o nepepaGoTKe Msica Ko- ‘;ﬂn:';;j:; e, | meiapiRiches
JiyecTBO BJAATOMNPHETOKOB MO)KHO npYHHMaTL Mo BapHs napenus, Mt w,, - 10% Kr/c
ynensiroii parpyake rma 1 m* nona. Tax, ans - —
TnoMeuten il no nepepaﬁorr(e napuoro  Msica . ‘ v WlwE T
125 0,29 2T
Wy == (11-+ l7)10" Kr/(M?.€), a Ans cymn.nox 250 050 456
Ko.nGac {30 = 50) 107* kr/(m®-¢). < e 400 - 0,74 6,40

B,naronpumuu oT HHGHIBTPAIHA. B.naro-
NPHTOK - OT HnbUABTpauHH dYeped IMEeAH 8 ‘ . 2
OKHAX W ApYrHe [EefJOTHOCTH NMPUAKMAeM PaBHbIM HYJIO, nocxom:l{y B KOIIHILHOIITI-
pYyeMblx TOMEHIEHHAX NOAACPIMBAIOT M3GEITOYHOE AaBAenue BOSNyXa.
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BaaronputoK ¢ BEHTMAANHOMHHM BO3YXOM, NOAaBaeMHIM B noMeieriHe Ges npen-
BapHTebHOMN TemnoBAaXKHOCTHOH o6paboTki, onpeaensior no dopmyae

Weenr = Lucur p (dy—dn), (10.15)

rae dy, dy — BNarocopepafHe HAPYKHOro BO3gyXa W BO3JyXa B fOMelitetiHH, KF/Kf.

BbIEOP MAPAMETPOR H KOJINYECTBA BO3NYXA,
MOJJABAEMOI'0 B HOMEIMEHIIE

Ecau B noiMetediy ¢ renaopujenenssamiy ZQ u Baaroswiaeneduann LW BrIKNIO-
UHTh YCTa1tOBKY KOHHLHOHUPOBAHIA BO3yXa, TO ero napaMetpbl GYayT H3MeLATLCH.
Tax, B Tenanit neploj roja TeMiuepaTypa, BAaKHOCTL 11 3LTAALIIIA BO3yXa HaunyT
YBEAHUIIBATLCA B OH U3 COCTOSIHMA, XapaKrephayemoro Touxoit /T na d—i-piarpamme
BAZXHOTO BO3AyXa, nepefiner B coctosnne [7, (nynxkrupuas ansina Ha puc. 10.1}

& Tlpouecc 3toro u3amenenis B d—i-guarpamme
!lg[ J” &.?@/ naobpaxcaerca  mpamoil  nnmuell, npoxoaswei
i + y\\“ uepe3 Toyky [ nop yraom, COOTBETCTBYIOULIM

4

BeJTHuiHE TelJOBAAXHOCTHOrO OTHOIIEHHS €4
1y n no ypaBrennio (10.3). 3navenun e, wnauneceinl
i B d—j-puarpaMme B BUJE TIyuKa NOpAMBIX,

t, cxopsmuxca B Touke { = 0; d = (.

UroBer TeMnepaTypa Ii BAZMHOCTb BO3/YXa
B MOMeufenHi  He l3MensiAHck  (T. e. uTOOWl
noaoxene TOouki {1 Guino  tielisMenitibiv), B
noMelleHle HeoGX0AMMO MOAATh BO3AYX C TaKu-
MH mapaMeTpami (Touka B), uToOw nocne cmettie-
, HUAC BO3AYXOM, COCTORIHIIE KOTOPOTO Xapakre-
Lo pusyercs Touxkoit [1,, B moMeteiiin BioBb yC-
TaHOBH/NCDH 3ajailibie napamerpw {(rouxa [1).
~% B neruee BpeMs ANd 3Toro nojar Gonee Xo-
s \ noanwit 1 Gonee cyxoil BO3AYX, a 3umofl — Go-
.:,I \‘g & \ nee tenautit ¥ Baaxuuii. Touka B nonxna ne.

WAThL Ha TOR ke npsiMOil C HAKJOHOM, COOT-

-~
=
A

at

-
[~
o

! i 2100

Puc. 10.1. HaoGpaxenne npouecca n3- BETCTBYIOUIM &g (JETOM — HHXKE TOUKII I, a
NemeRHE MHpMETROR . ‘:;I’E’Hﬁa B“d“"".' 3imoft — Boiite Hee), TaK kak TOALKO Npi 3TOM
AHUROHHDYEeMOM entel —ie -
.EMaTpauMe BAZKHOTO BOSAYXA, YCAOBHH noc/ae CMeulelist BO3ayXa C COCTOANH
aMu B u [1; MOXKHO MOAYUHTbL BO3LYX C COCTO-

aumem 1.

[Tonoxetie TouKH B Ha AMNITH ¢ HAKAOLOM, COOTBETCTBYIOWHM €, ONpe/leNIAcTes
AonycTHMOl pasitocTbio (nepenaiom) Temnepatyp Af npuToutioro BO3AYXa H poOInyXa
B nometex Hu (paccrosune mexiny toukamu B u [1). [Nepenan temnepatyp Buupaior,
HCXO/lA M3 NpHHATOr0 crnocoba pachpeneneHHs BO3JyXa, a TaKie B 3aBIICHMOCTH OT
BHICOTH fTOMeLLEHHS. :

Jina Topromnix 3aaqB npeanpuaATii ofuecrBeHHoro mutapus Af— 4-- [0°C.
Iins npoM3BOACTBEHHKIX MOMEWEHHIT UpH noflaye Bo3ftyxa B pabouyio sony Al ==
= 6 = 9°C, a npy nonaue BO3yXa NOJ NOTONKOM AOMYCTIIMAA pA3HOCTD TeMRepaTyp
MOXeT Ouith yBeanueda no 12—14° C (MeHblilie 3Hauenist COOTBETCTBYIOT noMelte-
HHSM C BHICOTOR 20 3 M).
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Koanuecrso 803yxa, KOTOpoe HEOGXOAHMO NOAaBaTh B KORAMUHOHKpYeEMOe foMe-
tiekie, ONpeAesioT OOHYHO H3 YCAOBHS YAanewHsi TeMIONPHTOKOB:

L ?—*—pf,,i: , (10.16)

rae L — KonwyeCTBO BO3AYXa, NOAABAEMOro B ToMelneHHe, M¥/c;
p — NAOTHOCTL BO3AYX3 npy f = fy, Kr/m%;
Cp — YAE/MBHAA TENNVEMKOCTh BO3RyXa rrp:! ! = ty, W/ kr;
A{— ponycruman pasnocre Temneparyp, °C.

THABA 11 _
BBIBOP CHCTEMBI KOHJHIITHOHWPOBAIINA BO3IYXA

Cucremofi xonauusonuposansn Bo3ayxa (CKB) HaswBaloT KoMmieKe TeXHHYECKAX
CPeACTB AJ5i NOMNEPMAaHHSA B NOMEIeHMAX 3aJaHHHX TapaMeTpoB BOZAYXa.

Tlapamerpst BHYTpeHHero Bo3yXa (Temnepatypa, BJAaXHOCTh, KCHUCHTPALLHs Bpesl-
HBIX ra3oB) H3MENSIOTCS B pe3y/IbTATE HAPYIIEKHs TENJ0BOrO, BJAKHOCTIOrO H raso-
Boro GanancoB momelienus. B seTnee BpemMs B mnoMeuiende nocrynawoT M3bwrtounce
TENJIO W BJara, No3ToMY AJA NONAEPHKAHNA 3a/laHHEIX apaMeTpoB BO3AYXa UX HYHIO
yaaasth 13 nomemienus, OOGBIMHO 3TO OCYMIECTBASETCHA NyTeM NOJAyH B nOMelleHe
Goee xonoanoro M GoJee cyxoro (C MEHBIMM BAArocoaepuanneM) Bosnyxa. Ecau
napaMeTpnl Hapy»IiOTO BO3AYXa COOTBETCTBYIOT STHM TPeGOBaHHAM, TO 3ajaya pemnia-
eTcA myTeM YCTpOficTBa cHcTeMb! O6GUIEOGMeHHOR NPHTOUHO-BLITSKHON BEHTHJSIHIL
Ecan xe TpeGyeMmuie napaMeTph! He MOTYT GuITh ofecneueHsl CpeACTBAMM BEHTHASLHUN,
NpHMEHMIOT YCeTpoiicTBa AAA JAOTIONHHTENLHOrO OXNaMAeHHSA H OCYIIeHUA Bo3jlyxa.
B aumnee Bpems, 1ao6OpOT, HMEIOT MECTO TIOTEPH TemJia H BAATH Yepe3 orpamjaaouiye
KOUCTPYKILHH 3AaIIHii, I03TOMY BO3YX HEO6X0AUMO ROMONKHTEBHO HATPeBaTh ¥ YB-
JAKHATE., YMEIbUIEHHE KOHUEHTPALITH BpeHWX T[a30B JOCTHraeTCst MyTeM OOAauH
B NOMEIIeHHEe UYHCTOr0 HapyXHOrc Boagyxa (ofutectmeHtofl BeHTHAALHEH).

OcnosuniM saemeHToM CKB sBAsteTCE KOMAWIHONED —— annapaT LJis TersioBlax-
nocTHo# obpabotki Boagyxa. Kpome toro, CKB Bkaouaer B cebs ycrpoficTBa s
nojaun o6paboTalHOrO BO3AYXa B NOMewienre, N5 3a60pa KapYXHOro BO3AYyXa, BO3-
JYXOBOJIbl, TPYGONpPOBORbI, apMaTYpy, OPHOOPH aBTOMATHKH.

B saBucuMoctH OT ob6bema M wasnagenus nomeumenuss CKB moryt 6mTb pasuof
cnoxnocTH, B npocrefiliem caydae onn MOryT BKOYATb B ceGs TOJNLKO HEKOTOPLIE H3
niepevliceHuiX 3NeMENTOB, ,

B 3asucumocti oT nasnavennst CKB nonpaanensiotes Ha xoMopTHEE H TeXHONO-
ruyecKHe. ;. -

Koscpopmuoie CKB cayxar aist Noanepxanust B KOHIHITHOHHP YEMBIX NOMELIeHARX
MEeTeopoJIOrMUeCcKHX YCJIOBHI (TeMneparypbl, OTHOCHTENbHOH BJIaXHOCTH, CKOPOCTH
JBHXEHHS H YUCTOTH! BO3NyXa), HeODXOMHMEIX ANS XOPOLIEro caModyBCTBHA mofieli.
K num omocsites CKB ans »uanix ¥ o6uiecTBEHHBIX 3RaHN{T, KHHO, TeaTpOB, pecro-
pPaHOB # T. M.

Texnonozuteckue CKB cnyxaT Ins TOAAepHaliiis METEOPCJOTHUECKHX W WHBIX
ycoBiil, 1e06X0O HMBIX 1151 OCYILECTRIeH S KaKHX-1HO0 TeXHOAOr HUeCKHX PCIecCOB
K uum otrocates CKB s uexoB npeinpuaTHil TOUHOIO MAIHHOCTPORHUA, NIIA Ka
Mep co3peBanis CbIPOB, CYIIKH Xobnac, nexoB nepepaSoTKH maAca u T. 0. OgHaKe npt
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npoexkTupoBanu Texuoaornveckux CKB a1 noMewennfi, rpe naxonsrea mofu, neot-
XOMMMO TaKKe YUHTmBATh CAHUTAPHO-THrIEHHYecKHe TpeGoBariis.

B 3aBHCHMOCTH OT PaCTIONOMEHNA KOIIMIIOHEPOB TO OTHOMICHINO K KOLJUIILHO-
uupyemuin nomeuiennam CKB nonpaspenntorca na secmuste, B KoTopblx obpaborka
BO3[yXa TNpPON3BOAHTCA JCUEHTPANH3OBAHHO C MOMOUILIO aNMapaToB, PasMeluaeMblX
B CamOM KOHJHINIOIIPYEMOM TOMEWEN L, H JeHmpPaabHbie, B KOTOPLIX BO3LyX obpaba-
THIBAETCS LEHTPAIHIOBAHHO I TIOAALTCA B KOHAMILIOHNPYEMOE TIOMeUICHIe 1M Ipy-
ny nomeuleniit N0 cHCTeMe BO3AYXOBOMOB.

B o6oiix cyuasx KOHIHUHOHEPH! MOTYT ObITh GEMOHOMHKbIAIL, B KOTOPLIX yCTPOfi-
CTBA B4 NOJAYYeHMst Tenna i X0/0Ja BCTPOElbl B KOULHUUOHED, N NEAGONOMHbIML,

K KOTO[‘JHM Tero- M XNaJolOoCHTENL 104~

y ’ BOJAATCA OT IEHTPAMbIILIX HCTOUIIHKOB.
[33‘6 y Kpome Toro, B ofonx cayuyasix Komjius
T wa] ¥ wionepsi  MOrytT Guith AePeeUposanHbLMLY
T. €. CMOHTHPOBANMLIMII 10 Onpefiefenon
I_[:g . 4 -g cxeMe Ha 3aBofie-H3roTOBHTENE, W cOop-
3,’ : T HbLMIL, MOHTHDYEMBIME  HAa MECTE H3 OTHAe]be
o ~£m§29 b HbIX 37EMCHTOB B COOTBETCTBHH ¢ TIPOSKTOM.
Umeiotca  taxme cmewannne CKB, uan-
Puc. 11.1. MecTnaa cucTema KouAKuk- pUMEp  MEeCTHO-ICHTPaAbHbIC, B KOTOpPBLIX

OHULpOBAHNSA 'DOSAYXA: o6paGoTKa BHYTpeuiero BO3AyXa ocyliecT-
a— Ans NOoOMELLENHA, OGOPYLOBSHHDFO CHC-

TeMONl BeHTHAAUNH; O — npi BEUTHASRMM C BJAAETCsT B MECTHHIX BEHTHJAATOPHbLIX HAH

NOMOLLI0  KQHARLMOHERa; [ — NpHTOUNaR IMEKIHOIHBIX arperaTax, a BeHTHARIHOUNLI
BeHTUAAUMNOHIKAA YCTAHOBKA; 2 — BHITRMIARA

n:mn.’muunnna»:p ycTaHoBK2; J — MecTHWA Bo3ayx ofbpabaThiBaeTcss B NEeHTPANbLIIOM
xonaHitonep; — peUNpKYAAUNOHHEA BI3- N
i o g mvn,  KOMJNLIIOHEPE ¥ 1O BO3NYXOBOLAM MOJRO

noganaeMbifl  BENTHAATOPOM  KOlAHUWOlIEpa JUTCA K KaxKAOMY noMmeuleifHio, KPOMe TO-
(npurosnsit soanyx), ¥V — so3nyx. yaasade-

MbiA H3 MOMEUIEIHA Tepe3 WEM) KAN DenTil- ro, K KaXxiaomy arperary OT UEeHTpaAbHbIX
ARTOPOM, CTaINil NOJABOAMTCA XJaJIOHOCHTENb {XOJION-
Has BOAA) M TenJonocHTeab  (ropsvas

Boxa).

Ecan Bo3fyX OT KOHAHUHOHEDA K KOHIHIIOHHPYEMOMY TIOMEUICHHIO TIOJaeTcsi no
ofHoMmY Bo3ayxoBony, To CKB wnasnBaercs odwoxanasswod. Ilpu nojave Boaayxa ot
OJHOTO KOHjHILHOtiepa no ABym Bo3ayxoBozam CKB naswiBaeTcs dsyxxamareHoll,

B 3asucimMocTit OT AaBheHHs, CO3[1aBaeMOro BentuasaTopoM kouaruuotiepa, CKB
MOryT ObiTh HH3KOro nasaexns (no 10 MIla), cpeawnero (ot 10 no 30 MIla) u Beicokero
(6onee 30 MTIa). ‘

Beifop CKB 3asucst 0T oueHb MHOThHX (lakTOpOB; KaumaTuueckyx ocobennocteit
MECTHOCTH, TpeGyembX BHYTpPEHHHX NapamMeTpoB, o0BEMa i PACTIONOKEHHA  KOHIHILNO-
HHUPYEMBIX NOMelelHil, CTPOHTeNbHbIX KOHCTPYKUNit 3fanns # T. A, B Komeunom irro-
re Boi6op CKB s KaAI0ro KOHKPETHOro CAYyuast HYKHO JenaTh 11a OCHOBAHHH TeXHH-
KO-5KOHOMHYCCKOrO COTIOCTABJeHHA Pa3jHuiX BapHanTOB, OAHAKO pajy ofwHx pe-
KOMeHJALHil MOMNO CIeMaTs Ha OCHOBAHHNH HAKOM/JCHHOIO OMbTA NPOEKTHPOBA-
HHA.

lns KCHAKUHCHNDPOBAHIIA BO3YXa B OTAENbHbIX HEGOMLUIMX MOMEWLENHAX, KabH-
HeTax, 3as1ax 3acefiennii, obeflenbX 324X CTONOBLIX, Kade miomaiso 1o 200 M? nau-
Gonee yenecoobpasio npumennts Mectiiyio CKB ¢ necnonb3oBaneM aBTOHOMIILIX OKOlI-
HBIX M LWKAGHbIX KOHAMIIHOHepoB. OHAKO NIPH STOM CeJlyeT YUNThiBaTh YPOBEHD Iy Ma,
€O3/1aBAeMOr0 3THMH KOHIMLMOHEpaMl, H COGCTBeHHLIH YPOBEHL HIYMa B KOILAIIHO-
HUpyeMom Tiomettten i, Ecir nociepnnit J0CTaTOUHO BLICOK, YTO HMEET MeCTO B CTOJNO-
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BbiX, MarasuHax M np., KOHAMUIIOHEP MOXHO pacriofaraTh BHYTPH KOHAHLHOHHUpYE-
moro nomettieltnst. B npotiiBiom cayuae cospanve mectroli CKB cranoButes nexena-
TeAbULIM, ¥ KOHIHNMOHED BHIHOCAT B MOACOGHOE TOMeLIeHHe.

Ecan xonanumuomnipyemoe noMeiriecnde o6opylopano cHcTeMoil obmeobMenHofi pen-
THIASIUMY, KOMAHNHOHED MOMXeT paGoTaTh TOALKO HA PeUHPKY/AUHOHHOM BO3RyXe

(puc. 11.1, a).
Oxanako B GOJLINMHCTBE CYYaeB HAPYXXHbIA BO3NYX NOAALTCS HENOCPELCTREHHO K
Korauuuonepy (puc. 11.1, 6), nockoasky 370 noasoasier paboTaTh € NEPEMEHHBIM KO-

JHYECTBOM RAPYXHOTO BO3AYXa B NEPEXOJHLE NEPHOAL TOfa M OCYWECTBAATL pas-
Auunne cxemul 0OpaloOTKH BO3AyXa.

YA_r = -—
R 24 RN
8 g/\d a

"_:_flh’g\ L..fu

/ /IS /el

r/ ¢35 Lghues & i 2 3 45 6B
a 4

Puc. 11.2, LlenTpanabnan OAMOKaHaNsHAR CHCTEMA KOURHUHOHKPOBAHUA BO3NYXa:

4 — ORHOBEHTIIHTOPHAR; 6 — ADYXBEHTHARTODHAR, [ — BOZAYIUHLA SunbTp; 2 —cexuna nepBoro Noxo-
Fpesa; §— UPOMLIBIIAR KAMENA; # — HACOCHER YCTAUOBKA; 5 — CeKilLit# BTOPOra noforpesd; 6§ — nNpuToS-
HBA BeMTHAATOP; 7 — PeUNDPKYAAUHOUHO-BHMTAXKHON BeATHAATOP.

Nlnst KOBAMUNOHHPORSHIIA BO3AYXA B GOJBUIHX MPOMHILIEHHLIX ¥ OBWECTBEHLIX
3flallHAX B OTeYeCTBEHHON TIpaxTHKe nanbonbuiee pacnpocTpaHeHre TOMYUHIH ORIO-
KadanbHble gentpanbHpie CKB uuakoro u cpeanero nasmennst (pue. 11.2). B srux
cucTeMax OGLIYIOC NPHMEHAIOT COOPHBIE CEKIHONHULIE KOHAHUMOHEPsE NPOUSBONNTEN -
HHOCTBIO N0 BO3AYXY 30—240 Teic. M¥/u, pa3melilaeMble B NMOABANaX W NOACOGHLIX 1O-
MeleHUAX, BOAN3YN obcayxuBaeMEIX HMH noMeutenuii. TIOCKOIbKY CKOPOCTH BO3MyXa
B CiICTeMaX WM3KOro haBJieHusl cpaBHHTeNLHO HeBenuka (6—10 m/c B MarHcTpansx n
3—6 M/c B oTBeTBJIENNAX), CeueHWe BO3JYXOBOAOB manydaetcst GoavuinM. Ilostomy
TAKIe CHCTEMB! NPHMEHRIOT B TEX NPOMBIUACHHAIX 11 06LECTBEHHBIX 3AaHHAX, TE HMe-
eTcs fI0CTATOYHO MeCTa JNf NPOKMafKH GOMbUIMX BO3AYXOBOAOB.

Ocriosnioe mpeumymiecteo stux CKB cocTont B cpaBnmTensuo ne6onsumx pac
XOJlax 11a SNEKTPO3IEeprine, 3aTpaulBaemMylo Ha HepeMelleHie BO3AYyXa, a Takme
NpOCTOTe  KOHCTPYKIMH  BO3YXOBOJIOB, BO3NYXOBBIMYCKHBIX H  PeryaHpYIOmix
ycTpoficTs.

Ecnn paccrosinye oT konaxiuonepa 0 noMeutenusn weGoneswoe (10—15n), 10 npu
MeHs0T ofnoBenTHAATOpHYIo CKB, B KOTOpOI! BO3AYX Ha peunpryasumio 3a6upaerc:
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NpHTOYHEIM .BeHTHASITOpOM (puc. 11.2, a). [pu paspersaenxoi M AnunHOA cetH pe-
UHPKY/IAUMOHHBIX BO3YXOBOJOB PEKOMBHIYETCA TMNPUMEHATH JBYXBeHTHASTOPILIE
CKB, Gonee skonoMHYHbIe, HAiCXKHBIE B paGoTe it 60aee Yrobuuie I peryaHpeBaHis
(puc. 11.2, 6).

B Tex cayvasx, Koria Npok/JajKa BO3ZYXOBOJIOB GOJBINOrO CEYEHHS HEBO3MOMKHA,
A YmenbidenHss iIX CeveHusa cyegyer ysBeJHUNBATh CKOpPOCTL IBHAKEHHS BO3NYyXa
(no 20—30 m/C B MArUCTPaAnXx), a 3TO NPHBOMNT K 3HAYHTEABIEIM NOTEPAM HANOPA 11
BhLI3LIBaeT HeoOXOMUMOCTh B YCTAHOBKE BeHTILAATOPOB Bhicokoro Aasaennst. CKB Bul-
COKOro JanJicHHil JlO[)ClH(E CKB HU3KOrQ JIaBJernva KAk no KanHrtadbilbiM, TaxK I (10
SKCnAyaTalHCHHLIM 3aTpaTam. Omilako HX NpHMEHeHHe B XXHALIX MIIOFOKOMUATIIBIX
3MANNSK  KOMOEHCHpYeTest 3KkonoMmell poporoctosuleii nnowann. [lockodsky B
GoablX MOMEUIEHSIAX, a TeM 6oJ1ee B KaXK/A0OM H3 MHOTIX TIOMewtenHii HCTOYHNKH Tell-
J10- ¥ BJAroBblICACHHT pacnpefieficHL! HCPaBHOMEPHO, TOMHOE MOJUIepXKaHUe Temne-
paTypu 1 BJIAXXHOCTH BO BCceM KOHB.H[XHOHHPYEMOM ob6beMe Bo3MOKIIO TONbKO npu ycno-
BHil flef1elus ero Ha CTACALHBIE 30HL! (3CHUPOBANHA) C YCTAHOBKOI CaMOCTOATENBHEIX
YCTPORCTB /151 Pery/ipORAHISA NapaMeTpoB Bo3AYXa B kaxaoil 3one. [Ipocreiiuwtin Bi-
AOM 30HHUPOBAINNA ABAAETCH YCTAHOBKA OTAC/LHBIX UGHTPANBLHLIX KOHANIHOHEpPOD Ha
kakaywo sony. [lpi stom 3onofi Moxer OwTh uacTh ob6bemMa GOALUIOTO  L€Xa
(puc. 11.3, a) 460 KaxIbift 3Tax MHOrOSTAXHOTO 3/laHHd. B aganuax ¢ 60abLIoil 1110-
UEA/IbIO OCTEKJIEH s, T16 CYWIECTBEHHOE 3HaYeH e HMEeET Harpy3ka oT conteunoil panua-
Hh, KOTOpaﬂ 3aBHCHT OT OpIIElITal{HH CTeH 1o CT[)EI{H"M cBeTa, :IHCTG TIpHAMEHSTIOT !‘:IﬂTb
30HAJABHAIX CHCTEM: YeTwipe CHCTeMb! AAA TOMEUENHH, NDHMLIKAIOIHX K Kaxjaon na
HapYAMBIX CTEH, H OIHA — JAd BHYTpesndx nomeutennit (puc. 11.3, 6).

Eean koahuectso KOUAHIUNOHHPYEMLIX 30H HJIN nOMees i ueﬁonbmoe, TO BmecC-
TO YCTAHOBKN OTAEILHBIX KOHIHIIMOHEPOB Na KAMAYI0 301y MOMKET paboTaTh OANH
O6ulil KOUMIILHONED ¢ JIOTMONHHTEbILIMIL YCTPOIICTBAMIL Ji1n peryaupoBanist napa-
MeTpoB B Kaw/ofl 30ne. B KauecTBe TakuX YCTPOHCTE MOXKIIO HCMOAL3OBATL 301aJblibie
narperatean ¥ oxaagntesnn (puc. 11.3, 4), 3acnonku Ang siamenennii  KOAHYeCTBa
BO31yxa, nopasaemMoro B sony (puc. 11.3, 2), sonaneubie penupKynsuluoniibie Det-
TUASITOPHBIE YCTAHOBKY, B KOTOPLIE B CBOIC OYEPEIL MOTYT ObiThb BCTPOeHL! JOTCAHH-
TeNLHLE HArpeBaTe/ln H OXJainTedH (30HaAbHble I0BOIYNHKI). OGLMHO 30HAALHBIC
JIOBOJIYHKH ycTaHﬂBJlIIBalOT B HEnOCpeﬂ.CTBEHHOI"I 5."]1[30CTH oT KOIIILIilL[lOl[Ilp)(Ehlle
noMeenwit. Ecnn ato HEeBO3MQZKIIO, HX pasMeltaloT psioM C HENTpaANLHBIAL KOHl-
ILHOHCPOM H COENMHAIOT € KAXKALIM NOMEILRITHEM OTAeNbHLM BO3AYXOBOJIOM,

B cucremax ¢ 3onanbluiMM HarpeBaTesAMI Il OXJaguTenstMM Bech Bo3fyX ofpa-
GaTpinaeTca B l[EHTpaJIhIlO}'I yCTanoBke J0 NMpOMeHYTOUlBIX napame'rpou, a 3arem J0-
NOJHNUTEJILHO HATpeBaeTca WJAH OXJAaAaeTcs B 30HANbLIBIX TerJIO0OMEHULIX anmna-
parax. IloCKOMbKY 3T NPOMEXYTOYHbLIC TAPANETPDL e MOrYT GLITh ONTHMAMLHBIMIL 1A
BCEX 30H, YRa3a'HHb|ﬁ METO]1 1€ Bcerfia AsasieTcss 3KONOMHYIBIM. XOPOHH[E pe3yae-
TarThl JOCTHUTAIOTCA NPH KOHAHUIOIMPOBaHI BO3AYXa B 30HAX, 3HaUHTENbHO oTMmi-~
YaoWIIXcs NO CBONIM pa3mepaM (HarpysKkam). B 3ToM cnywae BoalyXx B OCHOBHOM KOH-
JHuMonepe o6pabaThiBalOT IO NAapaMeTPoB, HEOOXOAHMBIX ANs OCHOBHOH 30ubl, 3 NAf
OCTaNbLNBLIX 301 YCTAHABMHMBAIOT NONOJHHTEABHLIE lIATpeBaTeaM HJAH  OXJajn-
TeJN.

anHMymECTBaMH YKa3anHbelX CHCTEM fBASIOTCH TOYHOE TOAACpHaiIHE Temnepa-
TYpPbl B KakJIOfi 30HE W CTabnJbLHOE BO3LyXOpacnipefefeHHe B CRA3I € MOCTOSHHOH
NPOH3BOIHTENIbHOCTBIO 10 BO3NYXY.

Otaunuurensroli ocobennoctsio CKB, naobparennoii wa puc. 11.3, e, ssanercs
flepemMenHoe KOAHMeCTBO BOSAYXa, B TOM MIIC/E [IAPYAKHOro, NPOXOAAUIero Yepe3 KOH-
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Puc. 11.3. Cxemw 30HUpOBEHHA CHCTeM KONAHUHOHHPOBIWHR noaay‘xa:

@ = AAg GOALINHX OPOHIBOICTBERWBIX NOMEMEHHA; & — Ana WEAMX sravAfl ¢ O0AbinOf NAGMIAALIO OCTEKAe-

HHR; 8 -= niA MHOMONOMWATHWX AABHHA NPH KAYECTBENHOM pPErYJNHPOBAHHH NAPANETPOB, &— DAR  MAOTOKOM-

HBTHHX B3ABHHMA MPH KONHUECTBERNOM PEryAiPoBAHHA NEPAMETPOB; § — NAYXKAHANLHAN CHCTEMA JAR MHOrp-

KOMHATHSIX  sAANMA; [ — sohaibibil  XolLKUHOHEp; £ — NONONRATEALHBLIA HATPERATENDb; 3 = AoTWOAHHTEABALIN

OXnANWTENb; f — peryanpyemnll BOIAYWINEA KABDBH; 5 - RBYXKEWBALAWA CMECHTeALHWA Ananan; | — Xoroa-

Had BOMA W3 XOJORKNBHOA CTBHUHH, // — OTENAEHHER BOAB B XONOAHABHYW CTAHUMW; JI/ — TennowocuTens —
ropAvas poas.




auuuonep. [IpH Maasix TenaompuTOKax B KOHINUHOIIDYeMOE NOMEICHHE KOHYECTBO
NPITOWNOr0 BO3AYXa TOMKE CTAaHeT 11eGO/IbINHM, B CBA3N C YeM KOJHYECTBO fOlapae-
MOFC HAPYXNOFC BO3AYXA MOMKET CTaTh MeHbMIE canuTtapioro Mmuunmyma (20 M4
ia OfHOro yenoseka). [lpyroft HeZoCTAaTOK 3ak/iouaeTcsi BO BAHAHHM, KOTOpPOE OKa-
3EIBAeT U3MEHEeHNE KOAHYECTBA BO3JYXa, NMOAABACMOro B OMIIC NOMEINeHIe, Ha Nojavy
BO37yXa B Jpyrue nomeiennsa. UTo6ul cecTi 370 BANANNE K MUIHMYMY, NpegycMar-
puBaloT YCTPOIICTBA JLAR TIONNEp:Kauis IOCTOSIRHOTO CTATHYECKOro AaBaenus BO3LY-
Xa B MarHcTpa/JbLHOM BO3IYXOBOJE. :

C 5TOlt e UeNbIO NPHMEHRICT CHCTEMBL C BLICOKIAM JaBneulieM BO3JyXa B Marucr-
pansax, uto Bnever 3a coloi noBbiueHHe TpeGoBanuii K BO3AyXOBOAaM H BO3JYXO-
BLIMYCKHEIM  YCTPOHCTBaM,

K npenMyutecTganm ciicteM ¢ NEpeMEiHbIM KOMIMECTBOM Bo3fyXa (HAW Kak HX ewe
i123BIBAIOT, CHCTEN € KOJHYECTBCHHBIM PETrYAHPOBAKEM) OTIHOCATCR #1X 6O/IbLIAA DKO-
HOMWYHOCTb TIO CpPaBHEHNIO C CHCTEMAMI! C 30-
= == HANLHBIMI HATPEBATENRMH 1 CPABHUTENBHO

MeHbLINAR CROKIOCTL H3-33 OTCYTCTBHSI 1CO6-
(— | T une [T XOMUMCCTH B Pa3BOiKe TenJo- M XJaIoHOCH-
TENA M0 MOMEILeNksM.

Oauun 13 3hpeKTHBHBIX CnoCo6oB  MHAH-

s TP BHAYaNblIOTO  PECyAHpoBalnAg  TeMNnepary-

pEl Bo3jYXa B KaXGoM MOMeHienuH siBAs-

oo eTcA  ycrpoficteo  AByxKanadeHoii CKB

- (puc. 11.3, 0), B Koropoil orT uenrpaie-

’ 11010 Koianuuonepa MPpoOKJAaALIBaloT aBa

T~ 1 kanana. B omnom Kanane ycranasausaior

AONOMINTeABNLHT OXJAafAlTeNb, a B APYroM —

'\ JAOMOMHITeABMNLIT HArpEBaTeNs, MOTOMY 1O
EA
2

OfHONY Kauady [ofiaeTcs XOJNOAHKE BO3-
~ - IyX, a no apyromy — Tenaufi. B neTinfi

”_.f . NEPUON MOKET ObiTh BKJIOMEH TO/MLKO JO-
= # oxJdajnrens. B HenocpencTBeHHOR G/mi3oc-
I o TH OT KamAOro KOHAHUHOHMPYEMOro mnoMe-
@ HIeHMA MJH  OTAeALHON 30HMbLI  yCTauaBauBa-
I" m T JOT MECTHbIl CMECHTEeNb, H3MEHSIOWNA no
L i cpryany  TepMoperyastopa COOTHOIEH HE
MEKy  XONOAIBIM M TEnJbiM BO3JIYXOM,
Puc. 11.4. MecTro-uenrtpantuan cuc- NOCTYNAIoNUM H3 KaHaloB K JaniuoMy no-
TCMa KOHAHUNOHNPOBAHUA BO3IAYXa: MEIIEH 1110, K mepoctaTKkaM CcHCTEMB! OTHO-

] — peHTpPAABHLA KONLAHUOUED HAPYKEOrO -
BOIAYX8; 2 — SMEHUHOLUNWA @arperaT-A0BOA- caTed prﬂ'HOCTb HPOKﬂaRKH JIByX MACHCY

auk; J W 4 — BEHTHARTOPHLE BFPEraThi-A0- paﬂbnux BO3/1yXO0BOJIOB, HeoOX OAHMOCTEL
S§ — nmpoxoxuol K;z?r‘::lr:xnlﬁ—cuecurenbnun X TensonzoaANN 1 CJIOKIIOCTL KOHCprK'
whanak, nMH cmecHrenely, Kak u B apyrux crcremax

¢ KOJMMCCTECHNbIM PEryRHpOBanueM Bo3iyxa, Gonee crabunnuan paboTa IBYXKa-
nadenux CKB jocTuraeTes TyTeM NMPHMEHERNs CHCTEMb! BLICOKOro RasJenis. Onua-
KO [lazke TPH MEPexoe K BLICCKHM NABNCHHAM ‘L CKOpPOCTAM PO3AYXa B BO3LYXOBOIAX
WX ceyeNHC H KOJIHYeCTBO OCTAETCSI SHAYMTeNbHbIM. TT0STOMY NS MIOPO3TAaZKHBIX H
MIIOrOKOMHATHBIX 37aRHil B HacTostniee Bpems nanfonbiuee pacnpocTpareHnie nonydint
MECTHO-HEHTPaJibUbe CHCTEMB € JOBOAUNKAMH BEWTHARTOPLOrO IAN 3EKILIOHICTO
THMA, YCTAHABJHBAEMBIMII B KaXKIOM NOMeLLenHi (prc. L1.4).
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TITABA {2
!
" CXEMBI OBPABOTKH BO3/I¥XA

O6pa6GoTka BO31yXa B KOHIMUIHMOHEPE CBOIMTCH K TaKOH NOCRENOBaTeNLHOCTH €ro
OXJaMIeHHA, OCYWIEH A, YBAAKICHUA W HATPEBaHHA, B Pe3yasTaTe KOTOpoll BO3AYX
npuoGpeTaeT napaMerTpbt, C KOTOPhIMH OH JIOJIFKEH TOZaBaTsCA B KOH THUMOH HPYeMoe
nomeuteriste {rouxa B na puc. 10.1).

Anaana 1 swGop neobxonumofi cxems! o6paboOTKH BO3NYXa B KOHJHUHOHEpe OOHY-
HO BLINOMIAIOT C MOMOLLLIO dr—l H.Hal‘paMML\l BJIAXKHOrO BO3NYXA, HA KOTOPYIO CHauana
KallOCHT PACYETHLIE TOUKH HAPYMHOrO, BHYTPEHHEr0 M TpWTOMHOro Boafyxa (Toykn
H, IT n B). 3areM no npaskay noCTpoeHist NPOUECCOB cMelnenns Haxoaat Touky C.
ﬂoc.ne 3TOro Heo6XOAUMO pernTh, KakuM u3 cnocofos 06paboTki BO3LYX U3 COCTOsi-
st C nepeBectH B cocTosin#e B, T. e. B COCTOsIHMe, C KOTOPbIM BO3AYX JIOMKEH noja-
BaTLCA B KOHAHMUHOHUpPYeMoe nomeitenie, Kak 370 ACHO U3 npexsliyuiero, B 3aBHCH~
MOCTH OT B3aHMIOro pacnooxenus Tovek B u C napameTpbl TOUukH B MoryT GmiTh
noayvesl pasnugroll KoMGuHauned npoueccoB TennoBAAMHOCTHON 06paboTky Bo3ly-
xa. [Ipu sToM npeanouTeHie HY:KHO OTAATh TAKOH CxeMe, 10 KOTOpoH 3TH napameTpbl
JocTirawTes Haufonee npocThiM M SKOHOMHUHBM nyTeM. [lockoabky ofwuno CKB
PAacCUIITLIBAIOT NSl ABYX KpaiiHuX nepHopoB rofa (NeTHero H 3HMHEro), TO H CXeMy
00paGoTKH Bo31yXa BuIOHPAIOT OTIEVILHO ANST KaH(IOro H3 3THX NepuoioB. B ycranos-
KaX KPYrAOroruioro KOuMIlHOHHPOBAHHS BO3NYXa MPELYCMATPHBAIOT BO3MOMHOCTh
paboTbl N0 06eHM CXeMaM ¢ aBTOMAaTHYECKHM HJH PYUHEIM NlEPERAOYER TN C ofiiofi cxe-
MB! B3 JpYryo.

PaccmoTpiM 3TOT BOMPOC MPHMEHIITENLHO K OAHOKAHAJLHLIM CHCTEMAM HMW3KOIO
W cpejusero naBJeHiis, KOTOPbIE Yaile BCEro HCNOJbL3YIOT B OTeYeCTBEHHOH npaxTHke
KOILAHILIIOIITIPOBAHRA BO3AyXa.

Mo cxeme semnuezo konduynonupocarus (pue. 12.1) ofipaGoTka Bo3gyxa ocyulect-
BAsieTCA ClleiYI0IILIM 05pﬂSOM. B NomMeineRsa X € OYeHb GOABINIMH BAaroBuIeNICHHS-
Mi (MannIMIt 3HAYEIIHAME £4) MOMHO CHAYaNa OCYUIHTL BO3AYX C TOMOLIbIO copben-
Ta (Hanpumep, CHANKAres) A0 BNArocogep:kaHHn TOUKH B, T. €, NOAYYHTL BO3AYX C
cocroginem €y, a 3aTeM C NOMOLIBIO MOBEPXHOCTHOrO BO3AYX00XJAAHTENsE OXNAaHTD
no aunust d = const Ao coctosiHus B. OmHako YCTaHOBKY &S OCYUIeHHST BO3ayXa
copfewTaMil I'POMO3AKI 1i CNOXHBL B 3KenayaTanuu. [lostomy Takaa cxema obpaGot-
KM BO3nyXa NPHMEHseTCsl B OCHOBHOM B ClICIHaMLHWX YCTAHOBKAaX ANA TNOAYuenns
OYeHh CyXOoro BO3fyXa.

B nomeurenusix ¢ ManbiMM BharoBbiiercHuaMi (nanpHMep, XHAbe TMOMeLIeHMsT)
HCpaBHHTENBLIO 11e6CALIIM OTHOCHTENbYLIM KOJNHYECTBOM noAMewBacMOre Hap YKno-
To Bo3Jyxa Touka B MoxeT pacnoaaratecst B6nnan Toukn K. B 3ToM cayyae Bo3gyx C
coctonitiiem C 0XJaxAaeTCA H OCYWIAETCsT ¢ MOMOUIBIO MOBEPXHOCTHOrO BO3AYX00XNa-
MMTesa n c cocTonnnem K, nogaerca B nomenienue. ViMenHo no takoii cxeme paboraet
B0ALINKIICTBO ABTOHOMHBIX KOHJIHI[HOHEPOB.

Ecau Bo3gyx c coctomizuem Ky He MOXeT GLiTh Cpa3y NoJiak B nomelieHue (310 Gui-
Baer, [anpRMEP, ecH BO3AYX CJAHUIKOM XOJOAHbIA HAH HAKJIOH JMHHH €; NOCTATOUHO
Gonbumu) BO31YX NMOCAE OXNAXIEHUS H OCYLIeHHS HEO0XOIHUMO NOLOrPeTh. DTO MOX-
Ho cuenarty aeyma cnocobamd. [lo nepeoMy, HauGonee IMHPOKO NPHMEHSEMOMY CTIO-
cofy oxnanwernbiil BO3NYX JOTMONHKTENLHO HarpeBaeTcs C NMOMOUlio Kanopudepa.
Mo sroft cxeme (puc. 12.1, a u 6) cmech Bo3nyxa B KonuuwecTBe L = L, -+ L, ¢ co-
crosinneM € ouninaeTcs B (PHILTPE H NOCTYNaeT B BO3AYXaOXJaguTeNnp, e oXJaxia-
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Ted Hoocywiaercs o cocrosunug K. Tlocae s7oro Bosnyx noforpepaercsi B Kajop-
pepe 1o cocToannA K i nofaeTest npuTouHbM BenrunaTopom B nomeuenue. [Ipoxoas
iepes BEHTHJA TOP 1l BO3AYX0BOALI, BO3lYX nogorpepaetcs euwte ia | —2°C. Taknm o6pa-
5OM COCTOS HHE NPHTOYHOrO BO3jlyXa noBOAHICA A0 Touku B, [lpw nmoctpoenns npo-
recca o6paboTKH BO31YXa HEoBX OguMO 1IMETL B BULY, uTo Touka K | 1o/xia nexars 1a
s @ = 0,95 1 B 10 xe Bpems Ha Toil e mnuui d = const, uTo H Touka B.

A 7
jf_l@u@

Xnadonocuteny Tenagnocurens
a

%@ ®

Xnadowocu Eena

[

Puc. 12.1. TMpoueccut 06paGoTki BO3AYXA B KONAHUNONCPE B AETHHA TMEPHOM:
aub— OPHUHUHMTHATLHWE CXEMB; 8 — nocTpoeitile APOILECCca B d—-l—AHBI"pB“I‘E.

[penmyuiectdo nannoif cXeMbl 3aKMouaeTcst B BOIMMKHOCTI TOUIIONG PeryJiHpO-
BAHUS TeMIEpPaTyphl BO3NYXa B MOMEWeNnili, A €€ HEJOCTATOK -— B HEOOX ONHMOCTH
[IOHOTPEBaTh BO3AYX C moMoubio KaJjopudepa fake B neTHee BpeMs, .

Harpyaxy ua Boagyxooxaamurens @, (B KBT) onpefleasior no qopmy.e

Q= Lp (ic — iy)- (12.1)
Harpysky na xanopndep Q (s kBr) onpefensior no dopmyne
Q=Le (I -—'iK,) . (12.2)

rae g, g B Ty, — yneavHule MTANLARN BO3AYXa B COOTBETCTBYIOMNX Toukax, WIDk/Kr;
p — MAOTHOCTbL BJAKNOrO BO3XYXa, Kr/md,
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Us puc. 12.1 w dopmyant (12.1) crepyer, uto wem Gonbime napyKHOro Bo3nyxa
NOAMelNBaeTCs K PeunpKyJIsutoKHOMY, TeM Gamxe Touka C nepeMemaercs K TOykKe
H, a cnemosatebio, TeM 60JbIIE PA3HOCTh SHTANBNUA [, — iy, H Tem Goablie Ha-
rpyska 1a Bo3ayxooxaaputens. [losTomy B apkoe Bpemsi KOJHYECTBO HapYMKIOTO
BO3/yXa NYXKHO OrpafuuBaTh CaHWTAPHuIM MHUHuMYMoM (20 M¥/u Ha oaHoro ueno-
BeKa). :

Mo sropomy cnocoGy (puec. 12.1, 6 u 6) TOMBLKO YacTb PeUHPKYAHIHOHHONO BO3-
Ayxa ¢ coctosHueM [T CMEHIMBAOT € HAPYMHLIM Bo3fyxoM (Touka C,) H oxnaxialor
no coctostnua K’y. OcTansuoli peunprynsittHONHEIE BO3AYX OPOXOLHT MHMO BO3fyXo-
oxJafuTeNst ¥ CMEIIMBAETCH C OXJaXIEHHbIM BO3JYXOM, MOJOrpeBasi ero JO HeoG-
xonumoil TeMmnepatyphl (Togka K). 310 Tak masmBaeMasi cxeMa KOHAMUHOIHPGBAIIHS
Boaayxa c 6aiinacom. CooTHoOweHHE KOMHYECTBA BO3JyXa, TPOXOAAUIErO uepes
BO3NYX0O0XJNajhTestb H OGafiiac, HaXOAAT MO MPaBHAY CMelIEHHs:

Ls _ KiK
Lo 71K

rae  Lg u Logn— KonuuecTBO BO3AyXa, npoxojifulero uepes Gaiimac A uepe3 BOSAYXOOXNagH~
) Tens, M¥/c;
K K w AKX — pmuu orpeskos B auarpamme d — I, Mm.

TpenmyiiecTBo 370l CXeMb! COCTONT B TOM; YTO He TpeGyeTcst MOCTOPOHHIX HCTOU-
HMKOB AJs1 TOJlorpeBa Bo3jlyXa H, CllefloBaTenbno, B ee skowomuuHocth. Hefmocratok
3aKJI0YaeTcsi B TPYAHOCTH TOUHOIO MCORAEPHAIN NapaMeTpoB TOUKH B nyTtem Koau-
MECTBEHNOTO PeryanpoBanis BO3ZlyXa CTBOpuaTHIMM kJanamami. Kpome Toro, xai
570 BujAHo M3 puc. 12.1, B cxeme c Gajinacom BO3AYX HYIKHMO OXNaxIaTh Gonee ruy-
60KO, yeM B cxeMe C TIOIOTPEBOM KanopugepoM (no toukn K'y, a we go K;), uto ue
BCErla BO3MOKHO.

Ha npakThke yacTo npyMeHSIOT KOMOMHAUMIO M3 o6oux cnocobos,

ITo cxeme 3umnezo KoHOUKUOHLPOBAKUA BO3YX HATPEBAIOT B Kanopudepe u ysnax-

HAIOT BOpOCHTENbHOH KaMepe peunpKyanpyiouefl Boxoil (aanabaTHueckoe yBaaxiie-~
Hie). BoamokHO Takxe yBraXKienue napoM. 3Aech Take HMEIOTCH pa3Hoobpasiuie Ba-
puanTel. B nomeienuaX ¢ GoNbLIHMY BHYTPEIIIIIMY TETJ0- H BJIaroBbIIGTCHHAMH MOKET
OKa3aThCH,YTO 3HMOf, TaK JKe KaK If 1eTOM, Bo3yX TpeGyercs OXNaXJaTh M OCYIIaTh.
Oniako npy HaAHYHE XONORHOrO HAPYMCHOrC BO3LYXa CTAHOBHTCS BO3MOMHbIM OBOf1-
THCh 683 XOJOLHAbMBIX MaHIHil,
B stom cnyuae (puc. 12.2, g, 6) mapyxuniil Bo3anyx HarpeBaioT B Kajopudepax |1
nojorpena ot coctosnna f po H’, 3aTeM CcMewHB3IOT € YACTHIO PEUMPKYJSUHOLN-
HOrC Bo3fyxa ua nomeiieHus (I peunpkynauus) # N0OAYYaOT BO31YX C COCTOSIHIIEM
Cy. T

ToT e pe3ay bTaT MOXHO MOJIYYHTE, €C/AH HAPYHHLIA U PEeNUPKYASTUHOH N BO3-
LyX Ciiayaja cmeruaTb B TaKoil Tponopuni, wtobul TOYKA, XapaKTepHayoulas cocTos-
e cmecu C,, naxolnnach na Toil e nuHnu d = const, yro # Touka C,, 3atem
cMech HarpeTh B kanopudiepax jpo cocrosmma Cy.

Cmecs ¢ coctosiiiem C, annaGaTHYecKH YBJAAXHAIOT B OPOCHTENLHON Kamepe aon
cocrosinnst K,, nocne yero BHOBbL CMEIIMBAIGT C OCTAaNbHOH YacTbi0 pelnpKyaauMon-
soro Boanyxa (I peuHpKynsgussn), B peayarnTate Yero noayuaoT BO3LYX C COCTOSIHHEM
K, xoTopmuiil moforpesaeTcsi B BEHTHASTOPE 11 ¢ cocTOHHeM B nojiaetcn B NOMeieHHe.

TlpenMylIecTBO CXeMbl CO BTCPOIl PeUHpKYAsuHell 3akaiouaercs B TOM, YTO fic-
noAbL3YI0TCH ToAbKO Kanopudepn! | noporpeBa. OnKako npu HeoGXOAIMOCTH TOYHOrO
noOAZEPKANHUS TeMnepaTypel, KakK H np¥ jeriieM KORAHUHOHHPOBaHMH, NPHMENAIOT
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JAOrpeB BO3YXa NOCNE OpOcHTesbHOR Kamepw B xajopudepax [l nopmorpesa. B
OM cyuae cMech ¢ coctosunem C marpesaior fo coctosuna C,, agnaGaTnuecku
WMAXHAIOT 1o coctosnia Ko, nocae uero HarpesaoT B xaaopugepax |1 nonorpesa
+ coctoanua K.

B GosbisnHCTEE NOMEwEnil 3UMOR BHYTpEHHHE TENJO- M BJATOBLiENeHHs He MO-
[ KOMMencHipoBaTh TernJo- u saaronorepu. [lostoMy Bosnyx neobGxomumo jonon-
'TE/ILHO HArpesaTh M YBJAa¥Hstb. B stoM caywae (pic. 12.2, ¢ n 2) Hapymuui

-

@

@Y@

——ta

&
Oy

TfﬂﬂDHﬂEUTEﬂaL'@- a
&

d=const

=

]

Puc. 12.2. Tlpoueccy 06paGotTky BO3AYXa B KOHAHIHOHEpe B SUMHHA NepHOR:
@ v 06 — OPHEUHOWANBHKE CXxewbl; 6 B ¢ = NOCTPOCHME npolecca B d — l-pHATPAMME.

1BAYX CMEWNBAIOT C PEUMPKYJNAUNORHLIM, 3aTeM CMech HArpeBawT B KaJjopudepax
pBOro nojorpesa 07 coctosinns C ao C,, aanabatHueckil yBAAXKHMIOT IO COCTOA A
, It HarpeBaioT B Kajopudepax |1 nogorpesa 1o coctosuus Touxn K.

Pacxoj Tenna B kadopudepax 1 noforpesa

Q = Lp(te—1i.). (12.3)
Pacxoa Tenaa B xanopudepax 11 nonorpesa
Qu = Lp (in— L) (12.4)

B kayecTpe TeMJIOHOCHTENs B Kanopudepax 1 nolorpesa HCNOJAL3YIOT FOpAYYIO

iy ¢ temoeparypodt 130—70°C, a s kanopudepax 11 nomorpesa — ropsuyio Bofy
Temnepatypoil 70—40°C, ;

0



‘ " [JXABA 13

OﬂdﬁElIHOCTH CKB A MPENIPHUATHI MACHON U MOJOYHON
MMPOMBINIEHHOCTH 11 OBIECTBEIITION0 NUTAHUA

Npennpaataa MaAcHoR U MoRouHOR npombinentnoctTH. B coorsercTaun ¢ TpeGoBa-
HHAMH TeXUHONOrHH Ha 3THX NPEANpUATHAX 1eO0X0ANMO NOANEDPKHBATE ONTHMAN BHLIC
ycrosus BoagywiHofi cpeawl {em. Taba. 9.2).
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Puc. 13 1. Cxeua kpyraorofuyuofi CKB c wacryunofl peunprynsaunei R BTOPEM nojor-
pesoM (@) m H30GpaweHwe mpouecca B d—{-xHarpaMme B JeTuem (0) W 3UMHeM (8) pexu-
Max paGoTw.

Ha npednpusamusx MACHOL npoMbiAeHHOCMIL KOHMITHOHHPOBaUHEM BO3/IyXa N0Jib-
3yloTcR B LleXaX CO3peBaiiiss H [0COJMa MsCa, H3roToBJenusa ¢aplia, OTAeNeHHSIX
KOMUENus, CYUIKH H OCTHIBAHHA KoaAGacHbIX u3fenHil, nexax npousnoncma Texunyec-
kux ¢alprKaToB H MeJHIHWHCKAX Npenaparos.

TIpH KOMAWMIWOHHPOBAHHM BO3AYXa B NOMENIEHMAX MscoriepepaGaTLlBRIOMIHK H
KonbacHblX {I€XOB HEOOXOMHMO YUHTHIBATH CAENYIOUIHE OCOGEWHOCTH:

1) cpaBruTesbHC HH3KAR TeMMepaTypa BO3AYXa, ANA ROCTHKEHUA LOTOpoH Tpe-
6yeTcst UH3Kast TeMTEpaTypa OXJaX<JaoWed NOBEPXHOCTH, ;

2) CpaBMHTENLHO MaJsle 3HAUEHHR TETMJOBAAMKHOCTHOTO OTHOWEHHA (g ==
== 6500 kILx/Kr), yTO O6YyC/IOBAMBAET HEO0XONHMOCTL NPUMEHEHHA B JeTHee BpeMA
IT neporpena. 1
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- Jlng yxaszauHuX TIOMelUEHHA DPHMEHAIOT CXeMY KOHAMIMOHKPOBANHA BO3JyXa C
UaCTHYHONW peuitpKyaaunell H BTOPuIM nojorpepoM. [lepenan TemnepaTyp Memay .
NPHTOYHEIM BO3AYXOM W BO3AYXOM B fOMewieHHn npuHumalor Af = 2+ 4°C. [pun-
UHIHABHAA CXeMma KPYraoroAnykoil ycTaHoBKH npuBefexa na puc. 13.1, a. B ner-
HHIL NepHOA, KOrAa TeMnepaTypa Hapy*Horo sosayxa suiue 12°C, no curuany tepmo-
perynstopa /PT 3acnoukn [, 3 1 5 OTKpeIBalOTeA TaKuM 06pas3oM, YTOOB! HapyHitLIf
BO3AYX MONABAJICA B MUNHMANBLHOM KOJuuecTse. Peunupkynsunonunifi Bospyx sabu-
paerTcst U3 MailliNHOTO TNOMELICHIR DPeuHpKYAAINOHHO-BLITAXHLIM BEHTIIATOPOM

PBB u nopaerca B cMecHTeNLNYIO
‘ ! 5 2 kamepy. Tam o cmenpBaetcs ¢
\

F L £ HADYHIILIM BO3AYXOM I C CcOCTOR-
[ @ A K. 3 \& ﬂﬁ\q nugM C (cm. pug. 13.1, 6) nocry-
i TN ORU IR NERE naer B ¢(OpPCYHOUNEIT BO3LYXOOX-
Janirenb, rie oxnaxnaerca 1 ocy-

— 3 + ® IaeTca A0 cocTosHHA K, Marpe-

e BaeTcs B Kanopudepe // nogorpe-

- Ba no coctosnuAa K nopaercs
lL i i i 4 ﬁ;ﬁl NPHTOUNLIM BEHTHIATOPOM KON

) unonepa /18 B nomewenne. Tem-

Puc. 13.2. (lnauupoBka pexa cywxH koadac: nepatypa, COOTBErCTBYiollasi TOU-
! — cLipbeBoR  uex |§'!€C):4 2 — aoeqHan  (20°C): Jz—o-.éy- Ke K,. NnoanepxHBaeTca ¢ 1o-
HIMARNSR Kkaucpa (IZC): H-MatiMiOo SrapACHNE ([20°C); MOHIBIO TEPMOpPEryJsiTopa TOUKH

.

poctt 2PT, Bo3neiicTyioulero B
Jetinii nephoa ua Tpexxolosoil
KJanas, KoTopwH B weo6XomiMOR  NpomopuiM  cMenBaeT  XOJomiyio i
PEUHPKYNRUHONHYIC BORY, M3MEHAR TEM CaMbiM TeMUepaTypy BOAfbI neped (hopcyti-
KamH. 3ananuasi TemnepaTypa B NOMELICH!N NOMAEPKNIBAETCH TEPMOpPErYJIATOPOM
3PT, Kotopulii BOINEficTBYET HA HCHOJHHTENLULIE MeXaHH3M KAANaHa ¥ TeM CaMbiM
I3MEHSAET KOJIHYECTBO ropsiuefi BOAbi, NPoxoislieii uepe3d kanopirpep BTOporo nono-
rpesa. [lpu TemnepaType uapyHoro Boanyxa oT 12 no 5°C no curnany Tepmopery-
aatopa IPT 3acnonKu [ n 3 OTKPLIBAIOTCS NOJANOCTBIO, @ 33C/0MKA 5 3aKpbIBAETCH.
B sToT nepHop ycraHoBKA pafoTaeT Ha HAPYHHOM BO3AyXe 6e3 pelHpPKYNsiluH, UTO
1103BOJIAET 3KOHOMHTD 3aTPaThi Ha HCKYCCTBEIIHOE OXJIaMIenHe BO3AYXa C NOMOILbIO
XonopnapHofi Mawnkel. [lpu TemnepaType napyuoro Boaayxa uuxe 5°C tepmope-
rynaTtop I PT nepeKmoyaer ycTanoBky #a pa6boTy 10 sumuemy pexumy. [1pu sTom Tep-
moperynatop Z2PT pospeficTByeT Ha HCNOMHHTeNIbHLIE MPHUBOALI 3achonox [, 3, u 5,
OTKpLIBass MX TakuM oBpazom, uTofbl Noaaepxusanach Heo6XOLiMas TemnepaTypa
TOUKH pOCchl BO3AYXa Nocne ero annabaTiiuecKoro yBJamHenHst B dopcynodioil Kame-
pe. TpexxonoBoit cmeciiTeNbklfi KAalal OTKPHT TaK, UTO yepe3 HEro NPOXOIHT TOJb-
ko BoAa M3 noptona. Kanopudep sroporo nojorpeBa paforaer Tak e, KaK H B JierT-
{ileM  pexHMe,

Mpumep. 3anpoeXTHPORATH YCTAHOBKY KON UHOHHPORAUKS BOIAYXE AAT KaMeEP CYUIKKH Koa-
Sac. Hexonnwe nannute: nponssonureasnocts 0,417 kr/c (1500 kr/u), Tempepatypa noctynawiuero
uponykra 40°C, koanuecteo paGounx 20. IMnaniposka xamep npueenena na pwe. 13.2. Cerxa
konouH 6 X 6 M, naomans xamep 320 M?, sucora 3,5 M. Kosdbuunenr rennonepenaun orpacie-
wnf: napyxumx cren 0,7 Br/(m*- K), nepexpuryit 0,6 Br/(M3:K), BuyTpenu#x neperopoiiok
0,9 Br/(M3 K). Temneparypa ouiltegexautnx nomemennii 20°C, unmenemamnx 12°C,

Pacuer npon3BoJHM TONBKO ANA JAeTHero pexkiimMa. Pacyernuwe napamerpul 1apyxmnoro Bolay-
xa § = 28°C, ¢ = 40% (nnaa r. Mocksw),
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(o taba. 9.2 NpuiUMaeM PacyeTALle TapaMeTpH BRYTPennero Boaflyxaf = 12°C, ¢ = 55%,
OnpejlensieM Tenno- H BNaTONPHTOKH B KOHAHUHOHMpYeMbe noMeulenss. TenronpuToKk oT
aonet no dopmyae (10.4)

Qn = 198 - 20 = 3960 Br == 3,96 kBr,
Tenaonpurox or o6opynosanun Qos = 0, TAK KaK B NOMEWEHARNX HHKAKOTO TENNOBLILeNAI0-
ulero ofOpyNOBanKA lieT. . :

TennONPHTOK OT OCBELIEHHS B KaMEPax CyIUKH OYeHh Maa H HM MOXHO mpeseGpeds.
TennonNpHTOKH OT TEXHONOrHYECKHX MaTepHanoB no dopmyae (10.10)

1500
¥ =" 3600

TEHJOHPIITOK yepe3 CTPOHTENBNKEe OrpamieHHd:

- 2,51 (40 — 12) = 29,2 xBr,

TepexpuiTin 0,6-320(20—12)=1535 Br
Moa 0 Br (tak xak Ai=0)
[leperoponkn 0,9-84(20—12)=604 Br
Hapymxuyio creny 0,7-95(28—12)-=1060 Br

Ntoro 3199 Br=3,2 kBr

TennonpuToK oT cospednoffl paAHAlHH Yeped HAPYKHYIO CTEHY
Qpax=10,7- 95 - 5= 333 Br = 0,33 kBr.
Tennonputok o HRQHALTPAUHN NPH OTKPHBAUMH ABepedi g
Quao = 0.
Q6mee KOMMYECTBO Tenta, Noctynaloulee n nomentende, no hopmyae (10.1)
' 31Q =3,9 + 29,2 + 3,2 + 0,33 = 36,7 xBr.

Q6lee KOAWUECTRO BAArONPHTOKOB onpeaenneM no dopmyre (10.2)
Baaronputoxu or Aofed

Wy=237. 107 . 20 = 740-107° xr/c.

Braronpurokn or ofopynonauns Wes = 0.
Baaronpiutokd oT marepHanos {xonbac)

W, == Wy Froq = 40 - 107 . 320 = 12800 - 10™%. kr/c.

Bnaronpitok# ¢ HudHabTpaured Wunp = 0.
OGunii BNarompHTOK B TOMEWERHH

W= 740 - 107 -} 12800 . 107® = 13540 - 107 kr/c.
TennoBramnocTHOE OTHOWeEHNHE B MOMEEHHH
»Q 36,7100

B ) e
= Tw 13540

= 2700 xLxc/Kr.

Hso6paxaem npouecc oBpaBoTKE Bo3nyxa B RAnarpamme d-—i. Jlna 5Toro wanockM Ha Aus
rpamMe TouKY [1, COOTBETCTRYIOIL YO BHYTPENHEM NapaMeTpaM BHyTPexnero soagyxa (f = 12°C
¢ = 0,75), # Touky /, cOOTRETCTBYIOILYIO PACYeTHHIM MapaMerpam HapYXHoro sosfyxa (¢ =
= 28°C, ¢ = 0,40). Yepea Touxy NpPOBOIHM JHRHIO ¢ HaKNOHOM B, (cM. puc. 13.1,6). 3an:.
Bafich Pa3MOCTbIO TEMMOEpaTyp BO3AZYXa B MOMEUEHHH R APHTOMHOrO Boaflyxa Al = 2°C  w np
ne6peran NONOrpencM BO3lyXa B BEKTHAATOPE, HAXORHM TEMNEPATYPY NPHUTOUYHOTO BO3AyXa

fg =ty —2=a12— 2z 10°C.
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Ha nepeceuenn waotepm (==10“C ¢ munliefl npouecca B nuMemeiHy Jexut Tuuka B, coor-
BETCTBYIOWAN napaMeTpamM NPHTOYHOrO poaiyxa. Jlgnrafice #3 TOouxH B BepTHKalnHO BMW3 A0 nepe-
ceyenns ¢ Juinei p=0,95, naxoaum Touky K.

KoaliuecTBO NOjaBacMOro BO3AYXa paccuHTeibaem no dopmyae (10.16)

36,7
Ly = ———— = 14,2 m3/c.
T e9.2
KoanuecTno Hapy#HOTO BOILYXa NPUHHMaeM Ha pacyera 5,55 1078 m%/c ua ofuoro uenonexa.
TaxumM o6paiom,
Lp=20-55.10"3=0,111 »%/c;
Ly 0,11
=
Ly 14,2

Coeanetnem Touxn 7w H unaanuun JTH naxonum touxy C, kotopas 8 famiom cayyae Gnnzka

k Touke /1. [MapaMerpn BO3YyXa B OCILOBHLX TOYKAaX NpouUecca ceoiuM B Tabna. 13.1,

Tabanuwna 3.1

= 0,008.

Toukw 1, °C ® d, rjxr i, wlln/kr

H 28,0 0,40 10,7 50,5

n 12,0 0,75 6.6 28,8

C 12,0 0,75 6,6 '28.8

B 10,0 0,25 2.5 15,5
. K,y —6,6 0,95 2,0 .

Harpyaka na BoajyxooxJalliTesb
Q,=14,2-1,29(28,8—0,5) =518 kBr.
Harpyaka ua xanopudepu 11 nogorpesa

Qy = 14,2 . 1,29(15,5—0,5) = 275 xBr.

Hla npednpuamuax Moa04HOU NPOMbULAEHROCHIE BO3LYX KOHIHUIOUUPYETCH B
1lexax nepepaboTKH MOJIOKA H CO3PEBAaH!IA MOJIOUHLIX NPOAYKTOB, a TalKe B KaMepax
CO3PEBAHIA 1 XpaHeKus cuipoB. B kamepax co3peBaniisl CuipoOB HMEIOT MecTO 6obliTHe
unarossrenenust (0,004 0,006) 10-% kr/(kr-c). B pezyabTaTe GHOXUMIYECKUX TIPO-
1LeCCOB, MPOHCXOASIIMX NPl CO3pPeBaHUY CHIPOB, BLIKEJAETCS TEMNO B KOMIMECTBE
,12—0,14 B1/kr. TennoejaxnocThoe OTHONIEHIE B JeTHee Bpems cocTasnaaer 3400—
2000 kIlx/kr. Komanunonep ponxen ofecneuiiBaTe KpaTHOCTL HMupkyaaumu 8—12
HfLEMOB B 4ac B 3aBNCEMOCTI OT BHJIA cupa H ﬂal‘py)KEHHOCTl[ KaMephbl. B nertuee Bre-
15 BO3AYX B KaMepe HCOOXOAHMO OXJIawAaTb H OCYIIaTh, a B 3uMiee — Harpenarh
1 YBAAKHATH. [103TOMY DA KOHAMINOHHPOBAHHA BO3/YXa B Kamepax CO3peBanis Chi-
,'OB MPHUMEHSHOT TEXHOMNOTHYECKHE KOHAMIHOHepLI, OCHAaiflenHble YCTPOiCTBamMu Anf
OCYLIECTBJCHI BCeX 3THX Il])OlleCCOB.

Mpeanpuarug Toprosay x obuiecToeHnoro nuraHua. Konmsonunpopanie Boasyxa
1na 3THx ﬂpe.!lﬂpHﬂTHﬂX HeoOX0AHMO Ja Co3nanua Xopoliero CaMOUYBCTBMS noneit.
13 €BA3K C GOMbIHMII TeNNONPHTOKAMH, BbI3LIBAEMLIMH CKOIEtIteM Jiioael, 60abIinoi
(IOWAABIO OCTEKJIEHMA, TENJOBLAENEHHAMHE OT OGOPYNOBaHilA, CTauoBHTCA HECO-
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XOAIMEIM TIPHMeHeHRe YCTPOHACTB ANs oxJaxaenus Bosayxa. OaHake B GeJbLIHHCTBE
NpeAnpyATHi TOPTOBAH OCHOBHBIM CPEACTBOM ANA  YAanenus TennoH3OLTKOB fABJA-
eTCsl CHCTEMA BEHTILSILIN, . g

Ha npexnpusiTiax o6ulecTBEHHOTO NUTAHNA C HHCIOM NOCANOMHEIX MeCT He 6oJee
200 npenycMaTpuBaloT YCTpOHCTBO NpHTOYHO-BHITAKHOW BeUTHAAUHH C MeXaHWyec-
KM noOy:KAeuiiem i IOAOTPEBOM NPHTOYHOrO BO3AYXA B 3lMEee Bpema.

CamocroATensiibie 00LEOOMEHIbLIE W BLITAXHbIE CHCTeMbl NPOEKTHRYIOT — Aas
TOPrOBuiX 34J10B H TIPHJETaioMWiX K HHM NoMemeH i, a TakXe KYX0OHb, MOGUHBIX, KOH-
AITCPCK X 11€XOB, BCNOMOraTENblbIX :

W aIMINMUICTPATIBHBIX  noMeuteuft, o’ Z
Kamep GiMeRsX OTXOAOB, AYWIEBHX [

H Y60OpPIbIX. H!l le o6,
Dlist ynaneuus BpefHiX Bpiiele- e b s T
it B mectax, rje 3T0 NpOUCXONUT —f =)l F]:[I o ) Bl

(13l KYXOHIBIMM TTHTAME, BApOd-

ILIME KOTJaMHt, KOHAHTEPCKHMU ne- Boaiy Boslyx

YamM# i MoitkaMn), npeaycmarpu- I |
BAOT YCTPOACTRO MECTHBIX OTCOCOB, 2opmyon foila egpgu%g
YKPHTHII, 3aBec, 30HTOB, KOJBUEBHIX e (8 umn nepuod) b dog
BO3/Y XOBOJIOB.

lpuroussie _cucre kyxowsn w - P e e A ropsonis
'I‘Opl‘OBu)l 3anon "PEﬂan"T“ﬁ nuTa- 0, 60— cxemMu BoagyxooOmeHa; J—xy:ufn-. 1} — Toprosuil
U C© yHCcIOM NOCanOUHbBIX MeEcCT san; | —mputounas cucTema; 2 — BHITAXHER CcHCTeMa;
e GOJ'IEB 100 JIOHYCKZQTCH Oﬁ'bEIIH- § — pasaatounblll npoem; 4 — BBTOHOMHBIfl KOHRMLJoUEp.
HATH B OAHY cuHcreMmy. Ilo aroit cxe-

me {puc. 13.3, a) B xyxue oTCyTCTBYET Opraiu3oBanubiii NpUTOK, a BO3nYX yAaaseTca
qepe3 MecTiihie OTcOCH HJIH OOLICOOMEHHOR BBITSIKKOIL. — Yaansemsllt U3 KYXHH BO3-
AYX KOMNEICHpYeTCA BO3LYXOM 113 TOProBOTO 3aha, 3anauy OXJaKAEHHA W OCYUIGHHA i
BO3AYXa B JETIHH{l NepHoj BLINOIAET ABTOHOMHBIN KOHIHUMOWep, YCTAHOBJCHMLIH
B TOPrOBOM 3ajie nnfo BHe ero. B mocnenHem cliyuae pMeCcTO pPelIeTOK AJR BXoja Y
BLIXOLA BO3AYXa YCTAMABANBAKOT BO3[YXOBOJbl. ‘

HepocTatok opranisayii Bo3sAyXoo6meHa 1o cxeme, npusefenofi Ha puc, 13.3, a,
3aK/MIOUACTCA B TOM, YTO ACCHMHJAWMOMHAA CNOCOGHOCTL BO3NYXA, MOCTYNAIOLLEro
Ha Kyxiho, 3nauntensio (Ha 60—70%) cuiiena Tenno- W BJAAroBbUIEJeHHSMH OT
THIY 1t Toneft B ToproeoM 3aje. Kpome Toro, B pa3paToulibix Npoemax, uepes KoTopbie
Co00INAI0TCsl KYXOHILIT GMOK 11 TOProBulfl 3a/, HaGMmoAdeTcs NOBLIIEHHAS CKOPOCTb
eo3nyxa (0,5 m/c u Gonee).

Iaa npeanpuaTuii nutaHng ¢ wucaom nocagouHeix mect ot 150 ao 200 Bozpyxo-
oluen opraiisyetca no cxeme, NpupeneHuoii va puc. 13.3, 6, npenycmarpusalouteit
NONOANUTENLHYIO MONauy HPHTOUHOrO BO3AYXA HENOCPENCTBEHHO B KYXOUHBLIR 6JIOK.
Bro nospofser GoJiee NOJUIO ACCHMHJMPOBATH TenJso- W BJArOBuAeJNeHls B MpoHa-
BOACTBEIHLIX MOMEEeHHAX 1l No6uUThca B PasfaTOYHOM NpoemMe HOPMATHBHBIX CKOPO-
credl BO3NYXa, mepeTexaloniero u3 obefennoro 3ana B Kyxmo (nopanxa 0,1—0,2 m/c).
Dyuxian oxAax e ¥ OcylueHlis BO3NLYXa BbllloJHAET aBTOHOMHBIE KOHAHITHOHEp,
ycranasniBaenmplii B TOProBoM 3ane.

fla Kpynuetx npeANpHATHAX NMHTAHHA € YHCAOM MOCanouHLX MecT Gonee 200 npu-
MensioT, KaK NpaBuno, UenTpaabibie onwokanaabusle CKB Huzioro u cpepyvero pas-
qeuna. B uensx skomoMiy Tenia U XoJo4a ciefyer npuMeHaTh PelipKyJISIHIO BO3Y-
Xa 13 ToproBoro 3ada, OnHako NpH GONBUINX KONHYECTBAX HAPYMHOrO BO3Ayxa, no-
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JlaBaeMmoro AAs uesefi BEHTAAANHA U KOMTIEHCATIHM MECTHEIX OTCOCOB, KOJIHYecTBO BO3-
Ayxa, 3a6upaeMoro Ha PeilHPKYNUHIO, MOXKET OCTaThc HebOMbWHMM. B 3TOM cayuae
€ UeNBIO YNPOWEHHA CHCTEMLl BO3AYXOBONOB MIOrAAa MPOCKTHPYIOT MPSIMOTOMHLIC
CKB, paGotaiouyie Tojb%0 Ha HapyxHOM Bosayxe. Cxema TAKOil YCTaHOBKNM npusefle-
Ha Ha puc. 13.4.

ABLt A B2 A BE-D ) J
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d
o I a ~, [

Puc, 13.4. Cxema npamoTOYHOA CHCTeMBl KOHIHIHOHHDOBAHHA BO3AYXa I[H3KOrO Jasae-
HHA (@) i1 HIO6pakenlie npolecca 8 d—{-AHarpamue 8 netnem (6) u 3uMHEM (6) pexmimax
pabor,

.

Mpimep. 3anpOeKTHPORATH YCTAHOBKY KONUHUHOHHPORANMA BO3LYXa AAA paloTul B NeTHee
ppeMs B TOPFOBOM 3aJjie CTOA0BOA Ha 100 nocanounkx Mecr. [naniposka npuseRena na pic. 13.5.

Hexofnue faunble AN TPOEKTHPOBAHHA.

{. Cronoean pacnoaoieia s r. Mockee,

2. 3naune onnosraxuoe, 6ea noxsana, co CTeHaMH H3 HaBeCHHIX KepaM3HTOOETOUNWX nale-
nelt Tonutnofn 320 MM, 3aronmenHe CBETOBBIX NPOEMOB — BHTPHIW € NBOAHLIM OCTeKAenleM B
RepesaHHLIX paMax, Kporaa naockan tonmuuoh 200 MM ¢ yTenjenHeM 113 MHHEPaNOBATHHIX MAHT.

3. B cTonosoil ycTanoBNEHO TenAOBoe 060pyNOBaliHe € SJeKTPONATpeBaTENAMY, CYMMapHas
mompocTs koropux ZN = 50 kBr.

4. Cronosan pa6oTaeT NO NPHHIHAY caMoOGCAYIKHBARNA, yHCAO nocafiounux Mect — 100.
O6caymusawui nepconnan — 40 YenoBex — HaXOJHTCH RHE TOProBOro 3ana, H3 Hex 10 veno-
BEK — Ha Kyxue,

5. Toprosufl 37 H KYXKS OCBEUlalOTCA JUOMNIIECUENTHEMH JaMnamu. B Toprosom 3ane ycra-
HOBJAEHH 24 cBeTHABHHKA MOUHOCTEIO 2 X 40 BT Xaw(iufi, B NPOHABOACTBEIRHIX nOMEUIEHHAX —
30 ceeTHABHHKOB MoWHOCTHI0 2 X 40 Bt KamAwi.

6. Apreananckasn pofa orcyrcrsyer. JINA OXNaXReHHA KOHREHCATOPOB XONOANALIFLIX MaLINK
HCTONBL3YIOT BORONMPOBONHYIO BOAY, .
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7. TenaouocHtenh — ropAvan voma ¢ frop = 130°C w logp = 70°C.

Jlng npeAnpHATHA NHTaHHA 32ZaHNOrO THNA MPEAYCMATPHBAETCH KOMAHIHONHPOBAHHE BO3-
IyXa aBTOHOMUBMH KOHAHIHONEPAMH TONBKO ANS TOpProsBoro 3ana (cM. cXxemy Ha pHc, 13.3,a).

Cornacno Tatn, 9.2 su6Hpaem pacueTdble NapamMeTpPR BHYTPeHHEroc BOAAyXa JAAS TenJaoro
nepwopa rofla B TOProooM 3ande fy = 25°C, ¢, = 0,5. .

©

g
®
®
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! g

1] -
3 3 ®

5000 5000 6000 6008

0, z ® : ® .
Puc, 13.5. [lnan ycTanOBKH KOHNMIUHOHMDOBAHUA BO3AyXa B ctosnosoii wa {00 mnocapou-

HEIX MeCT:

P —wyxun; I/ — Toprobeil san; [ — NPUTONHAN CHCTeMa; 2 — BHTANHAA cAcTeMa; 3 — pRORATOUHMA
npoeM; 4— BETOHOMHWA KOHNUIHOHED,

Cornaciio Ta6n, 9.1 npHuHMaeM pacderTHne mapameTphl HapyMKHOro BOafyxa AnA r. MocKBw
AnA TENAOrO NEpHORa roja:

lg=28,5°C, ¢g=10,4, I5=>54,1 ellx/xr.
TennonprToKe or moned onpeaeaseM no dopmyne (10.4)
70 - 100 = 7000 Br = 7,0 Br.
TennonpATokH OT ocsemedds pacCYRTHBaeM 1o dopmyxre (10.9)
24 - 80 = 1920 Br = 1,92 kBr.
Tenaonpuroxit Or RHWMH (RO YKDPYNREHHLM NOK3IATENAM)
17,0 - 100 = 1700 Br = 1,70 kBr.

TennonpHTOKH Yepes yapyXHhe OrpaMAen¥s cpefleRw 8 Taba, 13.2,
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Ta6auna 132

Orpax penna K. 8r/(ut K) Fumt At. °C Qqpp. BT
Bocroyuas crena 2.1 36 3.5 265
Birytpennue crenn 3,0 81 4,0 970
Kposas 2,3 162 3,8 1300
Burpuita 2,7 38 3,5 . 360

)“Qnr‘p =
= 2895 Br=
== 2.9 KBr

HJ'IB pacuyeta rtennaa ot conueynoli paliauHH 4Yepea MacCHBuLIE Orpamienus uaﬁumunym

1IIOCTb TeMnepaTyp npuuxMaed 1o taba. 13.2. [laa creuw, opuenTiposanHof ma BOCTOK,
©) .

e = 6°C, ans naockof kposau Af, = 17,7 C.
Qm°=2.l +36.6+42,3-162. 17,7 = 455 4 6600 == 7055 Br.

Tennonpnrok OT COnHEYNOA PaXHAIHH Yeped CBETONpOaPatHele OrpaxenHa (BHTpuHA) mom-
siTuBaeM no ¢opmyae (10.12) |, npn srom nphuHMaeM T = 0,4:

QS::":.'SOO -0,62.38.0,4= 2830 Br = 2,83 KBTE

Qpax = 7055 -+ 2830 = 9885 Br = 9,9 kBr.

[Mockoarky Qpag > Qocas 10 B dopmyny (10.1) sxnouaem Tonsko Qpay .
CuHTan, 4TO B KOMANILHONHPYEMOM NOMELIEHHH ACKKUO GLThL HIGWTONIDE jaBaeliHe BO3yXa
.0ANOp), TENNONPHTOK OFT MUPHABTPAUNH YePed WEAH Quuy = 0
MMoanwf TenaonpHTOK B TOProuhii san
¥Q=7.0+1,7+2,9+99=215«Br.
BaaronpuTokn or nwoaeft
Wy=32,2.107". 100 = 0,0032 kr/e.
Baaronpuroku or nawA
Wy = 20. 107%. 100 = 0,002 kr/c.
[MoAwufi BNAarONPHTOK & NOMelleHHE COCTABMT
N W = 0,0032 + 0,0020 = 0,0052 «kr/c.
B coormercTBUH c NpAHATOR cxeMmofl OpraHH3alMH BOANYX006MENa KOAHYECTBO HaPYHCHOrO
18yXa Lygyy, NOMaBaeMOro B nomewenue, pasuo (Hau wa 10% Goasme — nas coapamks noa-
vnag KONHYECTBY BOINYXA, YNANAEMOrO B KYXHE CHCTEMOR BWTAMuON BeuTHASUHu, Ly .. Has

perenednn Ly, AEO6XOAHMO 3HATh BENUYHHY NOJHOTO TENAONPHTOKA B KyXIUIKO,
TennonpurToxH ot awaei

Qpn =64 10 = 640 Br == 0,64 xBr.
TennonputokH ot obopylosanns
Qo8 =150 .0,8-0,5:=20,0 kBr.
TenmonpaToOKKH OT 9nMeKkTpORBHTATEnNEli MexanHyeckoro o60pyAOBANHA

Q“l i =0, Qs =0,1+20,0= 2,0 xBr.

N T
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TenaonpaTOKH Yepes HapyKHue OTPaXJeHAs (NPAHHMAEM B'pacyeT TOALKO TENnNONoCTynie-
PHA depea KPOBAK) ;

Qorp = 2,3 - 108 - 17,7 = 4400 Br = 4,4 xBr.
MosnufA TenaonpuTOK B KYXHIO COCTABHT

¥1Q = 0,64+ 20,0 4-2,0 44,4 = 27,04 kBr.

Mpunaman ana kyxou Af == #,; — fnp = 10°C, onpexensem KonHuecTso BOaAyxa, yia-
AAeMOre BHTAKKOR,

L 27,04 _——
= ————————— ==, M"/C.
T 1,29.1,0. 10
C yYeTOM NOAnOpa NpPONMABONHTENRBHOCTDH npm‘ou}:oﬂ BEHTHAALUHMOURON CHCTEME!

Logre = 1,1 -2,1 =2,3 ud/c.

i - [MoerpoenHte npotecca B d-——{-IHarpamMme NPOH3BONHM caefylomuM o6paizoM.
. Tenaopnexuocrnoe oTnOMeEnne

] L Q 4+ Qeenr :

b g = ————— .

< n E W + WBEH'I' ' -

rie Qpeyr H Wyeyy — TENAC W BAAra, BHOCHMME C D03AYXOM OT BEHTHAANHOHHON YCTaHOBKH,
Qoo = Luenr p {hy — i) = 2,3 - 1,29(54,1 —50,3) = 14,2 xBr.

9,7 10,0 )
W“,,,= Laeler(dﬂ_dn)=2|3 - 1,29. —'—i"oo-_é—*r.mo,g' 1078 Krj/c.

21,5 11,3 32,8 ; *
= 5.2.109-0,9. 10 == 13100 e=a 7600 ki /Kr,

Ha d—{-gnarpamme aauoro BO3NYXa NasgOCKHM TOYKY /7 ¢ mapaMeTpaMK BO3yXa B MOMelle-
wun {{, = 25°C, ¢, = 0,5, i, = 50,3 kJIk/kr). Ha stofi TouxH npoBoauM syu mnpoilecca,
napanfenbirblii NHHHH TERAODNANMHOCTHOrO OTHONIERHA &, H, 3aJ1aBafAck nepenafoM TeMNepaTyp
Boanyxa Al = 7°C, HaXofuM 1apaMeTPul BO3AyXa HA BLIXOME W3 Kmmmmonepa (Touka B):
fp= I18°C, g = 355 wkIlk/Kr.

Mocne storo p6upaem KoHanuuouep. Konrndecrso soanyxa, oﬁpadarunaeuoe B KOHJIHILHORE]E,
onpefensed no qopmyae

2Q4-Querr 32.8 5
="t T T 0. 129 — 284

E - X 0n0401pONIBOAHTERLHOCTE KOHAHUHOWepa [cM. dopmyay (12.1)]

Q,=2,54 1,29 14,8= 48,5 kBr.

Mo Q, u L, ua tabaunu (cM. rnasy 14) nonGupaem ﬁmmamunﬁ mo xa au-repncmxe anTo.
HOM3 LY Koumnmouep Srem TpeboBanitny oraenaer KORAHIHOHep mapki KC-
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FTABA 14 .

PACUET H HOJEOP OGOPYJOBAHMSA CICTEM KOHTHIHOHUPOBAILMA
: BO3/IYXA

ATPECHPOBAHHBIE KOHIHIHOHEPBI

Jns noanepxanns 3anauuof TemnepaTypsl B HEGOABIWHX OGLUECTREHHEIX H NPOH3-
BOJCTBEHHBIX MOMELIEHHAX AOMOAefoBCKuil 3aBon «KoHnuuHONep» BHINYCKaeT arpe-
THpOBaHHBIE 3aBTOHOMHbLIE KOmnuuHoHepn KA-6A, KB1-17, KC-50, a ans oxnaxaenus
3JIEKTPOHO-BHIYHC/IUTENbHBIX MallHy — kKouavumouep KTA-1-25-9BM-01,

Texmuueckyue X2paKTEPHCTHKH BLILENEPEUHCNCHNBIX KOHAHLHONEPOR NPHBENEHH
B ta6n. l4.1. : .

Tadnanunua 4.1

1 sared ] -1-25-
e onantnoncpos Rt KA-6A KBI-17 KC-35 KC-50
X0a040 NpOH3BOAHTEABHOCT,
npn £, =235°C ¥ fy=2%-4°C
KBr . 29,0 8,7 i1 10,6 58.0
Mxan/y 25 7.5 35 50
TennonpousBOaAUTESLHOCTD
KBr 13,4 — — 10,9 17,4
Mxan/fq 11,5 — —_ 9.4 13
[MponsBoanTEABLIOCTE 1O BOa-
ayxy (Ly o
Mm3fc 1,75 0,47 1,95 i,95 2,78 .
M3 /4 6300 1700 7000 7000 10000
Ceobonxufi Hanop
fla 294 — 264 147 147
MM BOL. CT. 30 - 30 15 16
[Torpe6asemas Mownoeib, KB 15 3,2 8,5 16,8 22,8
FaGaputiie pasMveper, MM
RIAHHE 1200 950 1200 - 1580 1980 .
BLICOTA 1960 1400 1800 1840 1990
rayGuna 850 510 500 1040 1130
Macca, kr 1160 330 540 1500 200

Ans nomnepmanus TenNOBJaXKHOCTHOFO PeXUMAa B KaMePax CO3DEBAHHS ChHIpa
CBIPONENBHBIX 34BOJ0B, @ TAKXKE B APYrHX MOMeLieHUsX ¢ aHAJIOTHUHEIM TEIJIOBJIa K-
HOCTHLIM DEHMOM NPHMEHSIIOT paccofibHule TeXHoJorHuecKue Kouauunouwepsl KTP-7
n KTP-13, amMmuadunii Texnosorayecknit konauunoHep KTA-16A u asToHomuull
xafoHoBRIA TexHodornueckufi Kompuunonep XMI1-20,

Kotanunoueps KTP-7, KTP-13 4 KTA-12A npHCOEAMHRAIOT K PRCCONLHKIM M
aMMHaYHLIM TPYOONPOBOAAM XOMOAMABLHHKA, 8 KouAHuwMouep XMI-20 umeer BeTpoen-
HYIO XOJOAH/BHYIO MalIUHY.

Texinyeckue XapaKTEPHCTHKH TEXHOMOCHYECKHX HKOMAMIHOHEPOB npiBejenbl B
Taba. 14.2. -
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Ta6anus 14.2

e s KTP-7 KTP-13 KTA-16A XM1-20
[NposasogurensiocTs 10 BO3AYyXY
Mije 1,95 2,61 4,44 2,50
mé/q 7000 13000 16000 9000
XosogonponssogurensHocTs, KB 21,4 43,0 52,2 27,0
Tenaonpokasonutenshocts, KBT 45,2 81,0 69,6 46,0
Hanop, passupaemuit senruastopom, [la 689 931 931 1100
Ycranosoynan MowHocTs, KBr
BEHTHANTOpA 2,8 7,0 7.0 2,8
Hacoca 1,3 2.8 —_ —_
7 XnagoHocurens Paccoa s Aumnak Xaapou-12
2 Tabapurtime pasmepu, MM ’
ke AAHNA ‘ 19G6 2550 2670 1700
% BLICOTE 1100 1740 1673 1200
ray6Buua 1100 1690 2050 1920
Macca, &r 1000 2000 2000 1400

MNoabupaiot arperupoBaniible KOUAHUHOHEPH! (10 WX [POH3BOAHTENBHOCTH It
BO3AYXY, TeiNy H X004y, YkKa3biBaemoll B TeXHHYECKOH XaPaKTePHCTHKE KOHAHUHKO
Hepa. '

{EHTPAJILHBIE KOHIHIHOHEPBI

COopuble UEHTPAIbHbIE KOHAHUHOHEPH COOHpAIOT H3 yHHpHUHpoBaHHOIO oBopy
JOBaHHA, NPEANA3HAYEHHOrO VI HACPeBa, OXJ2MOeHHA, YBJaXHEHHH, OCylueHHs
CMEIUEHHA, OYHCTKH KOHAHUHOHHPYEMOTO BO3AYXa B COOTBETCTBHN € 3ajaHHOA Texuo
JIOFHYECKOR CXeMofi.

v Peuuprynryue ’
5 23 &6 2
| /
I
Hapymnorid
R baadyx
A de vl . I 1.
¥.
P o .o
Y
7 7 Peuupnynpuua
AL
! :AJ o gy 2 L
g ———
is
kR
ei[fl i 4 I TETIESTITST. §.€
A=

Puc. 14.1. Komnonoska cexunil uedTpasbHOro -KOHAMLROHEpA:
.0 == OTAEABHO YCTAHABAHBAEMOrO; 6 — B CTPOATENbHHX KOHCTPYKUMAX; [ — BENTEAATOPHAR YCTAROBKS:
2 — po3nyWHKA xnanad; J — Bo3dyxonarpesatenb; 4 — KaMepa QPOCETEAbRHARN: 5 — ABepKka TepMETRUNAN;
6 — GpHAbTP BO3UYWHLA; 7 — y3nn xopnyca KOHAMUHOMepS,




O6opynoBalke, BXOISIEE B COCTAB LEHTPANbHOIO KORAHUHOHEDPA, (0lpa3zeseTcs
Ha OCHOBHOE (NOROrpeBaTeny, NOBEPXHOCTHbiE BO3AYXO0XJALHTENH, OPOCHTENBHLIE
KaMepbl, (QUABTPH, BEHTHASTOPHbLIE arperarbl, BO3JAyillibie KAANAHLI) 3 BCAOMO-
rateqbHoe (Kamepbl OGCAYXKHBaHHS, KaMmepbi BhpaBHHBaUHA, MPHCOEAMIHITEILIBIC 1
NepexoiHbie CeKIHH, paMmbl JKeCTKOCTH, ONOPsl H Mp.).

B 3aBuciiMocth oT crocoGa cGOpPKH pa3niiHyaloT KOHAHUHOHEPHW, OTAeAbIo yCTa-
HaBJIHBAeMbIe H BCTPOEHHBIE B CTPOHTE/bHbIE KOHCTPYKUHH,

OrzaebHo ycTanapinBaemble KOHOHUHOHEpPL! cocTonT #3 HaGopa ocnosnoro o0o-
pynosanusi (ocHOBHbIX cekuuil), coeauHsemoro mexay coGoii Ha Mecte mONTaIka
‘BCNIOMOTATeAbHbIM 060pPYROBaHiteM (BCIIOMOraTesbHbIMH CeKLUHhiH).

OzHa H3 BO3MOMHbLIX KOMMNOHOBOK OTA€AbI0 YCTaHABJAHBIEMOrc KOHAHUHOHEpa
nokasaa Ha puc. 14.1, a. Konanuuonepul B cTponteabHsiX KOHCTPYKUHSIX COCTOAT
H3 OCHOBHOTO OGOPY.&OEHHHH, CoenHHeHoro B efHHY10 yCTﬂHOBKY C HCNOAb30BaHHEM
KOHCTDYKTHBHBIX 3JIEMEHTOB CaMOro 3laHus, rie ux pasmewaior (puc. 14.1, g, 0).

X apbKOBCKHM 34BOA0M «Konmsunoneps paspaGoTaho  H  BBIIYCKaeTCs
yH#duuHposaniioe ofopynoBaHHe UEHTPANbHLIX KOHAHUHOHEPOB HOMHHAJBIGI Npo-
H3BOAMTENbHOCTBIC 10 Bo3nyxy 30, 40, 60, 80, 120, 160 w 250 Teic. Mm%y, KOTOPbIM
npHceoei Buiaekce coorBercrBenno KT-30, KT-40, KT-60 u 7. .

BoapyxonarpesaTenrs B NOBEPXUOCTIGIE BO3AYXOOXIAAUTENH

HarpepaeTcs BO3/lyX B ueHTPabHOM KOHIHUIOHEDE NOCPEACTBOM PeGPUCTOTP yGHBIX
BO3JyXOHarpepateseil, COCTOALIHX H3 OQHOrO H HECKOJNbLKHX OILHOMETPOBBIX I NOAY-
TopameTpoBbix 6a3oBbix TennooOMeHHHKOB (puc. 14.2). 2T Ke TemuooOMerIHIFKH

' MOryT ObiTh HCHOAB30DaHbl B Ka-

yecTBe BO3AYXooXJaauteneii.

Texuuueckan  XapakTepHCTHKA
Bo3gyxoHarpepareneii apnBeneHa B
Taba. 14.3, a GasoBbix TelsooGMel-
HHKOB — B Taba. 14.4.

B ravectBe TenJionocutens ic-
noJsiL3yeTcst ropayas BOola, a B Ka-
YeCTBE XJALOHOCHTENR — XOoJoAHAs
BORA.

Han ocywecTsheHHs] pPasaHuHbiX
cXeM aBTOMATHYECKOFO peryJiipoBa-
HHA leOHBBOﬂ"Teﬂb!IOCTH BOBIL)’KO"
iarpesateneit  (WAH  oxaagntenef)
nmochesHHe BbINYycKaloT Ges ofBoa-
Horo kanana (puc. 143, a) u ¢
COBONNBIM  KaHAJNOM  HAH  Kaana-
HoM (piuic. 14.3, 6).

Puc. 14,2, Basonue TennooGMEHHHKH: ° KonuuectBo uarpesateseil, ue-

4 — MetpoBufl; 2 — noayTopaMerpoBnill; & — CLHOPRANKN; 0o0XOINMBIX JAR CO3LaHHA B KOUAH-

6 — apyxpRasni; & — TpexpAANNA, unouepax crynenn | u Il nozor-

- peBa, OlipeneasiioT no nnowaiH

TpeGyeMoli  Tenmsonepenaioileii  MOBEPXNOCTH,  KOTOPYIO  NOACUNTHIBAIOT 1O
dopmyne g ;
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F =

[ ([4.!)

k lll.ll.n + tBJl.- — ’“I + l'-
2 2

rne F — wiomaae Tennonepepalonieli noBepxHoOCTH, M3;
Q — pacxon Temra ha narpeB Bospyxa, Br;
Ipg, W lpy, — TEMNEPATYPA HOCTYnNAOMUIEA H o6pariioR Bogu, °C;
a, M f, —Teumeparypa Bo3ayxd O H NOCAE TEMIOOGMEHUNKOB, °6C:
k — xosdepnunent Terronepenaun, Br/(m?-K).
Ta6anua 144
Fiapapianuecsoe cONpoTHBACHHS
Taomane Husoe ce- (8 Ma} nps ckopocTax, M/fc
Basonnfl Yaeno ;:2:;"13;“ Yueno rl‘:;,';'::: HeHHe xo- O&T_;:
TeN0OGNEH UK PAROB | "nopepx- | ¥CACB |g xope Aa;::”:.n_rpyoon
Hocry, M " w=0,2 w=0.7 w=1,5
I 27,3 L 5 | 0,00127 | 23 10 90 400
6 | 0,00152
10 | 0,00254
Opnomerpopuil 2 54,6 4 46 14 190 900
12 | 0,00305
15 | 0,00381
3 81,9 (] 69 16,5 250 120
18 0,00457 ‘
‘ 5 [ 0,00{27
i 41,6 6 35 2 1o 500
6 | 0,00152
Monyropaner- 10 ] 0,00254
poBuifi 2 89,2 6 70 15 200 960
t2 | 0,00305
15 | 0,00381
3 124,4 6 105 17 260 1300
18 | 0,00457
3unaveuns KosdupuilHenta Tensonepenauy BO3nyXoHArpeBaTenell B 3aBHCHMOCTH

OT CKOPOCTH BOAW H BO3lyXa npupenens B Tabn, 14.5.

Ta6nwua 14.5

Cxopocts KosdpduwienT rennonepenaun k., Br/(ua-K) |xxanf(us. o °C)]. nps MaccoBOR cxopocTH
ABKNKEHHR B KHBOM CEYEHIH bp, KI/(M¥:C)
TENNOHOCH-
TeNd B
o 3 ' 5 6 7 8 9 10 U 12
0,2 16,5 18,4 20,0 21,4 22,6 23,8 25,0 26,0 27,2 28,0
(14,2) | (i5,8) (IT,Q) (8,4) | (19.4) | (20,4) | (21,9) {22 4) | (23,4) (24,2)
0,4 19,5 22,4 25,0 27,2 29,2 31,4 33,0 34,8 6,4 38,0
(16,8) | (19,2y | (2¢,4) | (23,4) | (25,1) (26,9) (28 3) | 29,9y | (31,3) (32,7)
0,6 2{.,8 25,0 27,8 30,2 32,6 35,0 37, 2 39,0 41,5 43,0
(18,7y | (21,4) | (23,8) | (26,0) | (28,0) | (30,0) | (32,0} | (33,5) | (35,5) | (37,0
0,8 22,4 3 28,6 31,4 33,8 36, 0 38,4 40,5 42,5 44,5
(9.2) | (22.1) | (24,6) | @7,0) | (20.0) | 31,0) | (33,0) | (34°7) | 36.6) | (38,2}
1,0 23,0 26,5 29,6 32,6 35,0 37,4 39,7 42,0 44,0 1
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Puc. 14.3. Boaﬂyxoo’x.u agHTenm:

! —Ges o6nonnoro katana; I —¢ ofsoaubtm xananoM; [ —cTenka nepxuaf: 2—'CTC-HKlﬂ HHUHIAA;
& — noacrapka; 4 — aan xouauuuonepon KT-30 @ KT-40; 6 — ann kowauiwonepon KT-60 u KT-80.

@opmyny (14.1) moxHO TaKke HCNO/IB30BaTh AAR Onpeneiedits HeoOXOmMofi
nJowany Tenjcnepealoleit NORePXHOCTH Yy NOBEPXHOCTHONO BO3[YXCOXNAAHTENs .
Ecn# npouece oxaaaeHHa Bosayxa ocyiiecTsaseTca Oe3 BHMANEHHR BAArd («cyxces
oxJaaxJenie no aAnunn d= const), To KosdxpuunenT Tennonepenaun pasen 0,9% mo
Tabn. 14.5. )

Ipu oxnaxnenun Bo3NyXa C ORHOBPEMEHIILIM OCYILEHHeM Ha NOBepXUOCTH BO3LY -
XOOXJIaIMTeNsl BLITIARAET BJAra B BHJe pocki. Pacyer kosdduuHeHTa Tenaonepepaun
NOBEPXHOCTHOrO BO3LYXOOXAaAHTeNsd, DPaloTaloumlero ¢ BAAroBbINAJiehHeM, BechMa
cnoxen, Jlas ynpoueHHsI pacyeTon MOMHC ONpefefiATh MNJowmanb HOBEPXHOCTII
Bozyxooxnanutens no ¢opmyae (14.1), 1o npu stom Kosdpduuent Tenacnepenaun
npinnmare pasium (1,1--1,3) k, B3storo mo TaGn. 14.5,
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Maccosylo cKopocTh Bosnyxa B Bosayxouarpesatene vup [B kr/ (M*-K)] onpe-
lensioT no ¢opmyae ’

vp= —, (14.2)
H

e [, — WHBOe ceueHlle ANA NpoxoAa Boanyxa, M.

Ocranbhbie 0603raueHHA NpHBEJEHH! paiee.
CkopocTs zBHXKennst BOB Wy, B TPyOKax BO3AYXoHArpesaTeNs ONpejefsioT Mo
popmysie

pax I+ c"l( inm - lnn,) !
ie ’1—H(HBOE ceyenHe OQHOTO X0Aa AAA BOAW.

YaeabHyo TeNAOeMKOCThL BOJbl nplHHMatoT paBiofl 4,19 xIlw/ (kr-K), a nsort-
10cTh — 958 Kr/M®,
ConpoTnBaene BG3Ly XoHArpepateiel NpoXoly Bo3nyXa npuseneHo B Taba. 14.6,

Ta6auna (1.6

(14.3)

Wy =

Conporunnedie npoxony Boanyxa H (8 [Ma) npn maccopod
CKOPOCTH BOAIYXA B WHBOM cevelltn, Kr/(mi.c)
Cestsre .

. 3 | 4 ] 6 7 a 9 10 1 12
IaHopAANNe 14,6119,5] 29,0 40,2 |53,2 | 67,5]| 83,5|101,0]120,0] 140,4
By xpAaHbie 16,91 29,01 43,9 62,0 [ 81,8 |104,1]|130,0|159,5]192,0| 222,0
1 pexpaaine 24,2 41,2 1 62,3 87,8 |116,0(148,0(148,5 |226,0|272,0] 314,0

Mpuunep. TMogoSpats Boanyxonarpenatens !(cexisio) 11 noporpepa ana UEHTPABIIOrO KON~
AulHonepa nNpoussoanTenbuoctio 36 600 M3/ (10,1 M¥/c), ta,= 15,5°C, ts, = 27,3°C. Pacxon
ienna B xanopudepe Q@ = (41 kBv (121,5 Mkaa/y).

TenjgoHocHTeNb — ropfivas Boja c Temneparypoit fag, = [30°C; fay, = 70°C.

Hcxona H3 npoH3BOANTENLIOCTE KONAHUHOHEPA, NPpHHIIMaeM K ycTalloBke no Taty. (4.3 Asyx-
pARNYIO cexirio 04.1020.0.

JKnBoe cevenne npoxoxy poaayxa f, = [,83 Mm%, xuBoe ceuenne No Temnoxocurenio fr =
= 0,00254 u* npu naomaad nosepxHoCTH Harpesa F = 137,8 M.
[Tpon3soniM NpoBepoyHNA pacuyer. i . :

Maccopas cropocTe BO3RYXa

,t-1,2
. op=—"—"=4§,62 KI"/(M’*C).

CropocTh ABHXKENHA BOAM B TPYGax

s

_ 141
~ 0,00254 .60 - 958 . 4,19
Nanee no ta6a. 14.5 naxonuM KosgdruHent Tennoneperaun k = 22,0 Brv/(m?- K) u onpe-
aenfen no popuyae (14.1) TpeGyenylo naoulaib NOBEPXHOCTH narpesa
141 000

s = 81,5,
£ 130 + 70 27.3+15.5) M

22,0( . :

w = 0,23 m/c.

Ceabe s B et



[Mpunstan k ycranoske cexunna 04,1020.0 uMeer nosepxHocTe Harpesa IOWAALIo 137,8 w8,
y. e. sanac cocrapasner 70%. s
ConpoTnpaerte npHusatoll cekunn no sodgyxy H=74 Ma (cn. Tabn. 14.0),

OpocureabHsle Kameps:

.

OpocuTensiinie Kamepul CRYKAT AAS OXJNAMICHHA H OCylleHus BO3JyXa NyTeMm
€ro HernoCpeCTieHHOro KOHTAKTA C XONOANOH BOJO/, Pa3Gpbl3THBAEMOH B Kamepe, HAH
AA5 aaa0aTIYeCKOrO ero yBaaxHeriis B 3uMuee spems . OGUHE BHA KaMeps! IpHBeneH
ua pic. 14.4, a UX Texuwyeckas XapaKTePHCTHKA H OCHOBHbe rafapHTHHE pas-
mepbi — B Taba. 14.7.

" o495 9 15 <Ay
el s -
ogbol 4 “lf*rf‘—rf+\€+*f?‘=
—————— i n
. - 4
T Tﬂw’f ﬂh%
g :? Hl o+ Al
+ + ?
B0 N
03dyx Sl 4 4l g AL E-‘t =
2\\‘ _—9 = : + {1+ W RN
Fﬂ*-«;_i‘ Hl o+ Al o4
ﬂﬂgﬁﬂa p 3 P b %I
ool K 1 d Yppoens — - —]
Xagnony %5&-} P W S S I 0 3
o 33
oy
ﬂa zr - —-
l/_ s
720 Ry '

Puc. 14.4. OpocutensHan Kamepa:

1— Gax; 7 —crTefdka nepefndd; § — makeTnl BodlyXopacfipeaesurenedt; 4 —'notosor; 8 — KonaekTopPu WA
pAL; & — cTenka; 7 — CRETUAbHHK; & — nakerH Kandeyroautenell; $ — nBepKa repmerTHaeckan; 10 — cTonk,

PasOprisryisaHHe BoJIi B Kamepe ocyiuecTBAfeTcs QOPCYHKAMH, yCT2HOBJ/EH HbIMH
Ha BoRopacnpenesnTebHbX KOANEKTopax B ABa psja no xony Bo3ayxa. [laoruocts
pa3melteinsa GopcynoK B psany moxet 6eith 18 v 24 wr. na 1 M? nonepeuHoro ceyenn s
opocHTeAbNol kamepul. Jins pasGpuiaruBanys BoAbi B Gopcynkax cAefaHut BLIXOLHLIE
oTBepcTHs. Brinyckaiorca (OPcYHKHM ¢ anameTpom oTeepctis 3; 3,5; 4,5; 5,5 mm.
Jng ocyiiecTAen A NPOUECCE OXNAMACHAS It OCYIWeHHa BO3yXa NpuHMeHAIOT dopcy-
1Kk ¢ gnametpom 4 Mm H Gonee, cospaloutve rpyOufi pacnuin Boaw. Ilpu sTom nae-
Jenne Boju nepel dopcynkamit aonmuo 6wt 0,10 — 0,15 Mlla.

Ilpin annabartiueckoM yBAaXKHEHHH BORA AO/KHA ObTh pacnbiyiena Gonee TOHKO.
Iar T‘lcll'lm npunensioT GopcyHKH AkameTpom 3 H 3,5 MM npu AaBaenun poasl 0,20 —
0,25 a. b
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TaGanwua 14,7

Opocutennnas 4ecTh

. Ycaonune
a 3 NPOXOAM, MM
i £ KOJHYECTBO KoaHuecTso hopCyHok ;‘
; E CTORAKOB (pn NAOTHOCTH Q
E’ E. a 18 wr, Jud 2 wr. fut é
g 5 g 2
S 5 . :
E ) g pymp, > g 2
2 8 a H E 3 Y
g E i E P E [] £ 2 é a
= = ok = -
13| & ARERERERER L AT
03.0010.0] 18
113.0020.0 21} KT-30 | 100 | 125 6 | 12 9 | 108 | 12 [1t4a | 133 | 1534
114.0010.0] 18
o.0020.0 24/ | KT-40 | loo | 125 6 | 12 | 12 [1aa | 6 192 |es | 2703
6.0010.0{ 18 )
6. 00%0.0 24} KT-60 | 125 200 | 13 | 26 | 9 |23 [ 12 [312 | 133 | 2643
18.0010.0] 18
08.0020.0| 24 KT-80 125 200 13 26 12 | 312 16 416 165 | 3041
‘ Nporoaxenne
Hupexc § Pasueptl, Mn 1CM. puc 14.4)
LpOCHTE Nb-
pocmn: EE:!'
Rascp :“é'é- 4 A, A, A | o4, H H, H, He | #He |m|n
03.0010.0{ 8 .
03.0020.0] 24 1655 | 1625 | {703 | 1739 | 1860 | 2003 | 1875 | 2051 | 2645 | 2475 [ 13| 15
H.0010.0] 8
4. 0020.0 24} 1655 | 1625 -l7()3 F739 | 1860 | 2503 | 2376 | 2551 | 3145 | 2975 | 13| 19
06.0010.0| 18
06.0020.01 24 3405 | 3375 | 3453 | 3489 | 3610 | 2003 | 1875 | 2051 | 2645 | 2475 127} 15
08.0010.0] 18
08.0020.0 24} 3405 | 3375 | 3453 | 3489 | 3610 | 2503 | 2375 | 2551 | 3145 | 2975 | 27| 19
Konugsecrso somsl (B Kr/c), paaGpuiariiBaesoe onuioit CYHKOfl, NpHBEIeHO B
pasdp pey
tabn. 14.8.
Ta6anuwua 148
Koanueerpo soaw (10%-kr/c), pasGpuars- Koaiectno soaw (10%-krfc), pas-
BacMOe OoNHOA DOpcYHKOR npW anaMe Tpe Gpudrnsaenoce opnliof dopeyunoil npn
Dasnenve ELIXOAHONO OTBEPCTHH. WM Jagnenue AMEMETPE HWXCAIOTO OTBEPCTHA, WM
’:{‘ﬁ" soaHl,
M
* an 3,5 4,0 4.6 6,0 5,5 * 8.0 3.6 4,0 4,5 b,0 6,5
0,10 5,0 |6,t | 7.4 8.6 | 10,0 0 20 | 7,2 B,Qll().ﬁ |I2.4 13,9| 16,0
" 6,1 7,6 19,0 10,7 ] 12,0 ,8 .25 | 8,01 10,0it1,8 |14,0515,5] 17,
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CRCLE MU e

Bopa, Pa3fpbiaruBaeMas B KaMepe, ciHBaeTcs B nopiod (Oak) opocHtenbuofl
Kamepbl, CHalmennoft narpyGkamu, uepe3 KOTOphle Boga Moxer ObiTh OTBefieHa B
CHCTEMY OXJaXfeHus, wJn 3abupaeTca HAcOCOM JAASl MOBTOPHOTO pa30phIarHBaH A
(npu anHabaTuueckoM YBA2XHEHHH Bo3jyxa). ‘

Macca pa3Gpuiarusaemoii poasl, mpixofawmasca a 1 Kr o6paGaThiBaeMoTO BO3NYX 3,
nasuiBaetcsl Koshduuuentom opowenns B. IIna npoueccos annaGatHyecKoro ys/ax-
nenys B=0,5-=1,0, a 115 npoueccoB oxJa;xeHus H OcylwseHns Bozayxa B=1,56+2,

Basxuioft XxapakTeplcTH KOl OpoCHTeNIbHON Kamepb! siBaneTcR KosbpHUHEHT addek-
THBHOCTH 7, KOTopbili BbiuHCARIOT no dopMmyne

- [u.'_ ‘n,

7 < . (14.4)

Ba ’u,
3 370 GopMynsl MOXKHO OnpellenlsTs TEMNEpaTyPy BOAW HA BHXoNe H3 Kamepsl
OpoIlenHs .

t, — (1 — 1) ln,
fag, = b (14.4a)

Onbiriibie 3nauenns KosdpdHuHeHToB opolllensst W beKTHBHOCTH, N0 AaHHBIM
A, A Toronuna, npusenens B tabn. 14.9,

Tabnuua 49

KoshdumieTo shHeKTHBHOCTH 1 Pk KoaphiuHeHTe
opottiewnin B, kr soab/kr Bo3ayxa

Mpouecc &
opocirenbnofl Kauepe
0.5 1o 1.5 2.0 2.5
OxnraxpeHys H OCYIeHHA 0,60 0,87 0,94 0,9 0,97
AnnabaTHyeCKOTO yBRaxs 0,82 0,94 0.9 0.96 0,97
HeHiA .

Tlpn BEINOsAHENsH NPOEKTOB NPHXORUTCA pellaTh Ape 3anaud. Ipu pelenuu npsmoil
3anauH o6bIuil0 334aHbI PACXON BO3JYXa H €T0 apaMeTpbl HA BXOJE B OPOCHTEALH YIO
Kamepy H Ha BbIXOfle H3 Hee, a TaKie HaYaibHas TEMIepaTypa oxJamialouell BoLb!.
TpeGyercs onpeneanTb KONHYECTBO BOJBI, iteoGXonHMoe ans pa3CpuiaTHBaHHUA B
Kamepe, TeMNIepaTypy BOJbI Ha BLIXOAE H3 Kamephl, Nofo6paTh Kamepy H ONpelennThb
ylicno ¢opeynok, [Tpu peurennn oGpaTHofi 3a5aul H3BeCTHB! PaCXOJlbl BOSRY XA H BOAHI,
MX HauajibHbie 1apaMeTphbl, a TaKXe HHIeKC Kamepu! (YMCA0 M RuameTp (opcynok).
TpeGyerca onpeneauTh napaMeTPel BO3AYXa H BOJALI HAa BbIXOAE H3 KaMephl,

B Tom H apyrom cayuae caelyer nosL3cpaThes opmynoit (14.4) u Tabna. 14.9.
Xon pewreHHa aceH H3 NPHMEPOB, NpPHBEZEHHBIX HHKe,

Mpumep 1. TMonoGpaTh OpPOCHTEABHYID HKaMEPY AAA UEHTPATLHOrC KOHAHUHOHEpPAa MPOMIBOJH-

Teavnoersio L, = 29,5 tc. m¥/q (8,2 M¥/c), onpereante uncao dopcyHok, norpebuoe Koauvect-
BO BOALI, €€ HaYalRbHYIO TEMNEPATYPY H HAFPY3KY Ha XONOAHAbNYHO YCTAHOBKY AR OXABKAEHHA
B OCYmejHs BO3AYXA C HahadblikiMM  napamerpamH  fa, = 31,3°C, @, = 32%, (5, =
=56,1 wllx/kr po cocromnus l, = {1°C, @s, = 95%, fs, = 30,6 kIlw/xr, .
3agaemcs Kodddnitnentom opowenna B = 1,5 kr pogu/kr soagyxa, NpH 3TOM Ko3bduiH-
ent aipd:emuauucm OpocCHTebItoll KaMepn fo Taba. [4.9 Gyner pasen m = 0,94,
emnepaTypy BOAW HA BHXoAe HX Kamephl OpolttenHst Haxoaum no (opmyae (i4.4g)
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It —(1—0,94) 31,3 11—1,88
. = =
8As 0,94 0,94
Pacxon oxaamKalonielk soan
Gy =BLypay=1,5-8,2:1,3=16,0 kr/c.

B coorseTcTBHH € NPON3BOAUTENbHOCTBIO KOUAHLHONEPA NO BO3AYXY (29,5 Tuc. M3/u) no Tabn.
7 BufinpaeM  OPOCHTEABHYW  Kamepy K wounwmnonepy KT-3). 3ra kamepa MoMer nMeTh

=9,7°C, .

1
3 nau 144 dopcynxu. B neppoM enyvae Harpyska Ha Ogny GOpCYNKy COCTaDHT .

14,8: 107 kr/c, no u3 Ta6n. 14.8 BHANO, YTO TAKOR KOMNECTGO BOAW 1€ MOKET NPOKOAHTE
4e€ NpH AHAMEeTPE BLXOAHOro oTBEpcTHH diopCynkH 5,5 MM u Aasnennn 0,15 MI1a. Bo eropom
y4ae marpyska Ha ofHy ¢$OPCYHKY CoCTaBut

16,0
——— = 1,1, 1078 xr/c.
144 ' !

B coorpercrens ¢ 5TOR naTpy3kof subupaed gopeynki anamerpom 5,0 uum. JlaBneyne Boau
pen HopcynHxamn 0,15.

Takum 06pa3oM, K ycTaHOBKe NpHuHMaeW OpPoCHTeqfbHY Kamepy ¢ Hupexcom 03.0620.0.

Harpyaka ua XonoliuneHYI0 yCTaluosKy COCTaBHT

Qo = Licpa ( 4y, — fy,) = 8,2 + 1,3(56,1 —30,6) = 272 xBr.

H3 tenaorore Gananca
Ly 9.( ‘Bn — g, )= Gux Cus { I'Ar— !'ll; ,

IXOAHM HAYANLKYIO TEMUEpPaTypy OxaasRaioweli BOAL r
‘ 6, — Gucmtnn,“Qo 216.0'4-‘9'9.7—272=5'6“c.
L0 Gop Cox 16. 4,19
BCBTHJIKNDHHH YCTuHOBKA (BenTar pel’ﬂ!') Snen'rponnnrnrens
4 C
/ & {
Kom-:umlouep =3 Jgn E & % §
HHAEKD ANR - L E ¥ E' 3
el R R AR R PN |
a : a E: = E E X
E | §g ) 82 g | g2 ]
2 g | 8% H 28
I-30 03.4420.0 | 6 550 | Ao2-616 | 10 | 975 ‘3
03.4430.0 8 30 630 A02-62-6 13 970 :
U'A-?g 03.4440.06 12 740 A02-71-6 17 980 E
Ne t 3
r-40 04.4420.0 6 610 | A02-62-6 13 | 970 3
04.4430.0 8 40 | 660 A02-71-6 17 970
04.4440.0 12 765 A02-72.6 22 980
T.60 06.4420.0 6 120 | A02-71-6 17 | 980
114-76 06.4430.0 8 475 AQ2-72.6 22 G580
Ne 16 06.1440.0 12 555 AQ2-81-6 30 980
08.4420.0 6 460 A02-72-6 22 980
T-80 08.4430.0 8 510 | A02-8i{-6 | 3¢ | 980
08.4440.0 12 580 A02-82-6 40 980 3
20
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Npumep 2. Boanyx p koanuectse 10 Kr/C ¢ navaabnuMA NapameTpami fp, = 28,5°C, @a, =
= 45Y%, ip, = 57,4 xILx/xr 0xnaxnaercs MOCPEACTBOM KaMepH OpOLIEHHA 04.0020.0.dnamerp
BHXOMIOrG OTRepcTHA dopcynok 4,0 Mm. Boalyx oxaamAaercs nollok n koanuectne 12,5 kr/c ¢
Hauanbuof TEMIIE]JB’I‘YPOE fag, = 5,5°C. Onpepenntb Napamerpu BO3NYXa H BOAH HAQ BHXOMe
Y3 OPOCHTENLHOR XaMepH, a TAKXKe HarpysKy Ha XOJIONHJLHYIO YCTAaHOBKY,

Onpexensem kosprlKenT opollenHs B = =1,25 xr pogm/Hr poanyxa.

o rabn. 14.9 onperensem xosbduunent spdextunnactn kamepw. [lpunnumaem m = 0,95.
Temneparypy BOAM Ha BHXOMe H3 Kameph HaXOAWM MeTOROM NOCJelOBaTeLHMX NMpHOEAMKe-
uuil. Jlas 3700 3a0amuMCA NOLOrpEROM BONW B kamepe Afy, = 6°C. Torna

Lo, = to, + Blys =55 +6 = 11,5°C.
Haxonum Temmeparypy BO3RYXa Ha BHXOAE H3 KaMepH )
ty, = ty, —( to,— tap, ) 1=28,5— (28,5—11,5) - 0,95 = 12°C.

Yrolm nafiTH SHTAALMHIO Ma BHXONE H3 KaMepu, CTPOHM NpoOllecc OXJaXsAeHHA BO3NYXa B
d—i-pnarpamme, Iaa storo coepuuseM NpAMON Jvnpnell TOUKY € mapaMerpaMu f = 28,5°C w
¢ = 45% (hauanbHoe cOcTORIIMe BOIAYXaA) C TOUKOR Ha aunnn @ = 100%, koropoii coorpercr-
BYET TeMMeparypa, paBuas TeMuePaType BOAW Ha BHIXOGAE HA KaMepH,

" CocTosnHe po3flyxa, BHXOAANIEro H3 KaMepu XapaKTepuiyeTcs TOUKOR MepecedeHHs Jayua
npouecca oXAKAEHHS C H3OoTepMOil [n,, T. €. COOTBETCTBYWOULER pHaANedHOR panee Temnepatype
BO3JyXa Ha BHXOME H3 Kamepw. [lna wawero npumepa no d—i-NHarpaMMe HaXOIHM fp, =
==31,9 wllx/xr,

KonnyeeTo Tenna, nepelapHoro B KaMepe (00 e PABHO HATPY3Ke Ha XONQRUAbLHNYI YyCTa-
HOBKY), MOXHO OfpegeaHTd ABOAKHM MyTeM: MO MOLOTPEBY BRONH HAH MO OXMAXKAEHHIO BO3NYXa.
Ecay Mu p Havane pelleHHn 3a5avH MPaRHAbHO 3afaJHCh BeJIHUHHOR noforpesa Af,,, To 06a pe-
3YALTaTa AC/KHH OLITE OXHHAKOBBIMH: .

Tabnuua 14.10

Paamepnl, MM (cM. pre. §.13)

Macca, xr

1260
1280 )
1340
- 1840 | 60| 120 | 3200 | 1816 | 780 | 918 | 1765 | 926 | 505 | 1620 | 368
0 . 7

1340
1370
2346
2376
2493

2376
2501
2585

2424 [ 8751 200 | 4030 | 2211 | 1120 | 1333 § 2575 | 1230 | 645 | 2424 | 448
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Qo= Lypa( by~ fp,) =10+ 1,3(67,4—31,9) = 331 xBr:
Qo == Oap £ox ( fan, ~ fag,) = 12,5+ 4,19 (11,5 —5,5) = 315 xBr.

331 — 315
Hepnaxka cmannner*—-—,gi—-— + 100 = 4,89, 4yTO HaXONUTCA B NpEALNaX TOYHOCTH pacuera,

1103TAMY TlepecueT Moxio ne npouapoiuth. lpn nepasxe Goxvme 5% wnyXHO 3amaThca APYTHM
Alyy M cHOBA NpOW3BECTH Pacyer.

BEHTHJATOPHLIE YCTAHOBKRA

[Mpeanaanavaotcs ans nepemeutenns oOpabaThiBaeMoro BO3AyXa B ClCTeMe KOH-
AHUHOHHPOBANNA H €ro nojayn B noMelienus. BeuTuasTopusle ycTaHoBKH {puc. 14.5)
, COCTOAT W3 BeuTHJAATOPAa M 3Je-
; L2 ; LE] KTpOABHraTens, CoenHnenHbX
—, : KAHHOpeMeHHON HnH HHOW mepe-
- navell # CMOHTHPOBaHHHIX Ha 06-
medi pame. PaMy yCTaHaBIHBAIOT
Ha NpYKHHHBIX AMOPTH3ATOpax.
Texunueckue XapaxTepHCTHKH
BEHTUNATOPHEIX YCTAHOBOK NP
Befesikt B TaGn. 14.10. Bwbop
BEHTIAATOPHON YCTAHOBKH COOT-
BETCTBYIOULE/l 1 POH3BOANTENBHOC-
TH NPOM3BOAAT MO KOJHYECTBY
nepemellaeMoro BO3NyXa N CyM-
MapHOMY a3POAHHANMKIECKOM Y
CONPOTHBJEHHIO BCEX CEKUW I LeHTPANEHOTO KONAHIIHOHEPA H CHCTEMB  BO3AYX0BOMNOB.
Kax suawo w3 tabn. 14.10, pesTHAATOP OAHOR M TOW e MPOM3BOLHTENBHOCTH
N0 BO3AYXY KOMNJACKTYIOT Pa3NiuMEIMH JBHIAaTeNIsIMH B 33BHCHMOCTH OT pacyer-
HOFO a9pOAHHAMIYECKOTO COMPOTHBJEHHS CHCTEMBI.

i

Ly

Puc. 14.5. BenTHRATOpHAs YCTaHOBKA,

TITABA {5

UCTOYHIKA XOJOAA W XOJOMOCHABKEHHE CHCTEM
KOHAHIIOHITPOBAHIA BO3/[YXA

Jna oxJamneHHA b OCYIIEHNWA BO3AYyXa B CHCTEMe KOHAIUNOMHPOBAHHA BO3NYXa
MOTYT OHITb 1ICMOJL30BANBE ECTECTBEHHLIE NCTOWIHMKH XoJoaa (ne, apTednanckan
WM CPYHTOB2R BOAA), XOJIORNJALHBIE MALINNBL, A TaKkKe KOMOHHALNH eCTecTRCHIbIX
HCTOMHIIKOB X0A0Ja C XOJOANJABHAINME MAILIHAMH.

Hetounnk xon0)a caelyeT BuifHPaTh 11a OCHOBAHUH H3YYeHNR clenylouix GakTopoB:

BO3MOXKHOCTH NOJY¥EHHSA Tpefyemuix MapameTpos BO3AYXa ¢ MOMOWBIO TOTO HJK
MHOTO HCTOMHNKA XOJNOAQ;

MECTHBIX YCJOBHE: JEANIHUMA HeoBXOZHMEIX naowlanefl AAA PasMeuleHHA XoJo-
ARABHOTO OfOpYAOBaHiia, ero AeHUHTHOCTH, BO3MOMHOCTH 6YPEHHS CKBAXKHUHBI H
KauecTea Monyqaemofi BOAbI, BOSMOMIIOCTH paaMetueluss OYHTOB Jbza M T. N.

OKxoHyaTenbHLlil BLIGOP MPOH3BOAAT HA OCHOBAHME TEXHHKO-3KOHOMHYECKOTO
CPABHEHHA BO3MOMHIIX BapHaliTOB.
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[Ipumenenne abpa. B ycranopkax KOHAHUHOHHPOBAHHA BO3AyXa RpHMeHenue:
JIbJla MOXET OKasarhCs nenecoofpasHbiM B PafioHaX € KOPOTKHM XKADKHM JIETOM H
xojomofl auMofi. B KOoRARHMHOHepaXx, rae Jex HeNnocpeiCTBeHHO COMpPHKAacaeTcs ¢
BO3AlyX0M, Jiex Jo/xeH OHTh H3TOTOBJEH H3 BOAW MHTheBOro xauectea. Jlem, wamo-
POXKEHHBIfl B €CTECTBEHHBIX YC/IOBHAX, HanGosee LeJecOoBPASHO HCMONB30BATD MYTEM
CTaWBaHiin wenocpencTeenno B Gynte No Merony Hmk. B, A, Bobkosa. Jlen naMopa-
WHBAIOT HA XKese306eToOHHOA MUOWANKe B BHAE GYHTAa M YKPEIBAWT CBEPXY cloeM:
sacunuolt rengonsonaury (puc. 16.1). Xonoguas tanan Bona cobipaercsa s NpHAMKE, .

Puc, 15.1, "Cxema mcnonssopanHs asna ann CKB:
I — nen; 72— RACWNHAN RIONRNEA; § — TPEXXOAOBOR KAAMAW; 4 — pPerynaTop TeMNepaTryph; § — konaR«
GHONep; 6 — NOBEPXHOCTHWA BOIAYXOOXARAMTEAL; 7 — meHTPOSEMHLA Hacoc; 8 — GuabTp; 92— nepenus
BoAW B KABANAHIAUWW; [0 — npHAMOK TaxoR BoAH; 1 — rpaBufubif duavtp; I? — npowaaxa; I3 — xone
| Rextop OTenAeHHOA BOAM,

OTKYAA LEeHTPOOLIKHBIM HACOCOM HAMpaBfeTCA B MOBEPXHOCTHLIA BO3AYX00XNAAHTENE
KOHEIIHOHERA. .

Otennennas BoAA no} OCTATONHBIM HANOPOM BO3BPAUIAETCA K NJOUIAAKE, BHIXOAHT
yepe3s rnepopuposanilylo TpyGy B HHXKHIOIO YacTh OYHTAa H, NPOTaHBam XOAel NoOJO
JIbAOM, BMeCTe ¢ TaJioit Booi BoaBpallaeTcst B MpHaMoX. MabuiTok BoAL! NepensBaercs
13 NPHAMKA B KanaJu3aLnio. -

Jlns ouMCTKIt BOAW Nepei NPUsMKOM yCTatioBlie# rpaBHitkmfl $Haerp. Temnepa-
TYpa BOABI, NoxapaeMoli B KOILIHIHOHep, PeryiupyeTcfi ¢ NOMOUIBIO TPEXXOA0BOMG
BEHTIZIR, MNEPenycKamoulero 4acTb BOIH HEMOCPENCTBEHHO B NPHIMOK,

OcHOBHAIM 1ElOCTATKOM CHCTEM € JeNfHBIM OXJiaxkJeHHEeM SIBJISETC HX rpoMO3a-
xocts. Tax, AN yCTaHOBKH KOHWAHUHOHHPOBAHHS BO3AYXAa, NpeRHasHauelHoH ANA
paGornl B Teuenne 100 netnax miredt o 8 4 co cpeanedi nponasoanTeNbHOCTLIO 230 KBT
(200 000 xxan/u), TpebyeTcst HAMOPO3HTH B TeueHHe 3HME 6YnT obbemom 2200 M3, anst
pasmeuieHua xoroporo Tpebyercs naomanxa pasmepom 20X 60 M. PaaMecTuTh Takyio
NJAOUaAKY He BCerja BO3MOMHO KaK B CBA3H ¢ GoAblioff 3aHHMaeMoii NJoulaaso,
TAK M [0 apXiTEKTYPHLIM coobpakeHHAM. [oaTomy TakHe YCTRHOBKH NpPHMEHAOT
B OCHOBHOM NS TEeXHOJOr#YeCKOro KOHAHLHOHHDOBAHHA BO31yXa, HarpHMEp, Ha,
MOJIOKO3aBOAAX.
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. Npumenenne apresavanckofl ¥ rpynTosol Bor. [IPYriiM eCTECTBENHBIM HCTOYHIKOM
XOJI0Aa, HalilequnM 3itaynTenbHo Gonpuee npumenentie 8 CKB, apasetca apreanasn-
CKam u TPYHTOBasi BOJA.

Bo3MOXKHOCTD 1ICNONb30BAHIA APTE3HAHCKUX M PYHTOBLIX BOA IJA 3THX wnedefl
onpeaenfeTc BOJOHOCHOCTLIO NOMBEHHBIX TOPH3ONTOB, TemnepaTypoll  BOAM, ee
XUMHUYECKHM H BakTepualbilbiM COCTAaBOM, MKECTKOCTRo fi np, Ha nepeusicaensbex
cBoiicTa TemnepaTypa BOAB ABASETCS OCHOBHBIAI PaKTOPOM NPH  pelileHHIt O NnPHroA-
HOCTH apTe3NaHCKHX I TPYHTOBLIX BOA An# ucnoab3okakus B CKB, nockosbry
AJIS OCYIMECTBNIeHNI 3a4aHHOr0 HPOIecta OXJa)AeHns H OCYiueiHa Bo3ayXa Tenite-
paTypa TOUKIl Pochi BO3AyXooXhaanTens Aojuia OuTh gocratowno imakoit, [Nosto-
My apTe3uaHcKas BOMA AOmkHa ObTh TeM Xononuefi, yem CGonee ni3kas Ttemnepa-
Typa AOJKHA MOAJEPHHBATLCA B KOWAUIONHPYEMOM nomeulersi it 4em Goabiuei
ABJIRETCA LArpy3ka na cucremy or Bnaronputoxos. Hanpimep, ans mectnoctn ¢
pacueTnofl Temnepatypoii Hapymnoro Boaayxa 35°C 1 oTnocuTesbiiofi BIAXKUOCTHIO
35—40% B HILIX If OGUWIECTBENIbIX 31aHIEAX NOLIEPKHBAIOT TEMNEPaTypy OKOJIO
27°C npn othocnTenbitoii BAaxuocTH 50—55%. Tlp  oObiMHBIX  COOTHOMWIEIIAX
Tenao-: If BAArONPHTOKOB (11aTPy30K Mo ABHOMY H CKPLITOMY Tenny) Temnepatypa
BO31yXa Ma BbIXOJe H3 BO3NYXOOXJANnTes il AcMKHa OLiThb okono 15°C, yto goctHra-
©TCA MpliMeletieM BOABL C HayaJibhOil Temnepatypoit 11—12°C.

Eca e pacueTHas TemrepaTypa Hapyxuoro poaayxa 27-—-28°C, oriocHTenbHas
BAaxuocTy, 45--50%, TO B 30aHHAX 3TOMO TIENA MORAEPHBAIOT TemnepaTypy 24°C
npu Baawdiocty 50—55% . Heobxomiman TemnepaTypa TOUKW Pocki 112 BhIXOZE U3
BO3AYX00XJNaznTens JomKua Outh cuixena ao 11—12°C. Jlas stux yenosuii Boaa
¢ uaganbiofi Tempepatypoit 11—12°C, koTopyio MLi pasbilte cuntafs IHPUrOANOH,
ABAETCR CAHUIKOM Tenjoii, B atom cayuae meofxomima Boaa ¢ Teninepatypoil e
poittie 9°C. [laxe uesnaviTebune NoBbiueiiie nauanbnofl TeMnepatypni Bonut NpH-
BEAIET K PE3KOMY YXYAILeH 0 BFAXHOCTHOTO PEXiIMa BAYTPIE nosetenns. 310 OTHO-
CHTCR FJiaBiibinM 06Pa30M K MOMEUICHHAM C BbICOKOH yAenbHOM narpyakofi no CKpHTOMY
Tenny (¢ GOJbIIIIMI BAArOBLIENeNSTMIE)—TeaTpamM, KHIO, 3a/1aM 3aceaniiil, TOPronbiM
3aJlaM pecTopanos § T, I,

Tpu ucnosb3oBaHun B KavecTBe BO3AYXOOXaafuTtens dopcynounoli Kamephs, rie
BOJA HENOCPENCTBenHO KONTAKTHPYET € BO3AYXOM, apTe31dHCKan BOA Ao/Kna BuiTh
MIFTBEROro KayecTBa. BHICOKOE cogepiKaiiie B BOAE Coejllflentiii xene3a nejoycrimo,
TaK KaK B NPHCYTCTBHII BO3YXa 3aKHCh XKEJe3a 0CaXKAAeTCH B GOJILHIOM KOJNIYecTne,
YTO NPHBOANT K OBCTPOMY 32COPEHINO pacnbiTenbubX GoPCyok 1t TpYOOnoOBOAOR.

Heo6xoasMoCTL NpHMEIATL BOAY TONbLKO NHTLEBOr0 KaucCTBa 3acTapaneT OypiTh
raAyGoKile CKBaXKIHbl HECMOTPS 112 TO, YTO YeM ray0me CKBAXHIA, TEM OHA JOPOKE 1t
TeM Bbillle TEeMNEpaTypa noJjyyaenmoli apTeaianckoii Boabl. Bropuim 1eocTaTKOM CXEM
¢ nCrosab30Banies apTe3Hanckoil Boiel B (opcyiounoil Xamepe ABJAneTcs Ouelib
Gosbiuofi pacxoa BOAbE Ha KamAbii KMAOBATT XOJOAONPOH3BOAMTENBHOCTI, TaKk Kak
noflorper Bofii B dopcyHounoll oAHocTynmetyaTol Kanmepe we rpebpiinaer 2,5°C. Taxk,
nas KudoTeatpa ua 3000 nocafounbix MecT, pacnosomenHoro B uentpe Mocksui, xo-
NOROHATrPY3Ka cocTabirT npiimepro 1000 kBT, B cBa3u ¢ vem morpebyercs 300—350 m¥/u
apTeafalicKofi BOALI, @ AJR STOrO HYIKIO 3aN0MHTL 3 CKBAXKHHLE N1a PaccTORI
250—300 m apyr or apyra.

Ouenb Beicokan croimocth Takoil CKB, a Takmke Texnnuecxan TpyaHocTb pasme-
WEHHA CKBaXKNH OYeBWIHLI. YIeieBaeiie CHCTeMb MOXKeT GubiThb JOCTHTHYTO TONLKO
3a cueT Menbliero noTpeGaems apTesiaHcKoli BoAL, a 3T0 B CBOIO OYepelb BO3MONKIO
TOMILKO 33 cyeT GOJMILUIOTO NOAOrPEBa BOAbI NPH NPOXOKAEHHH Yepe3d BO3NYX00KJa-
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Autens. TTostomy HauGonbil agupenT Momer GLITh ZOCTHIHYT B Pe3ynbTATe npHme-
Helifig BO3AyXOoXJamuTenell NMOBePXHOCTHOTC THNA, B KOTOPHIX BOJA MOMNET Harpe-
BaThca Ha 8—10°C. [na atoro terioobmen Kk genaoT Gosee rnyB6oKHM, 2eM OOBIYHO.
[Mockonbky B noBepxXHOCTHOM BO3AYXOOXJAAHTENE HeT HENOCPeACTBEHHOrO KOHTaKTa
BOjb! 1 BO3AYXA, TO BOAA HeobA3aTeNbHO NOMKHA OBITE NHTHEBOrO KayecTsa, JIHLIL 6bl
ee Temmepatypa Obita JOCTATONHO HH3Kof. DTo noaponsder #cnoaksopatk B CKB
rpyHTOBbIE BOALI, 3akeratoiiliie Ha HeBoJsblwoif raybuHe, BOAE TOPHBIX peK H T. m.,
XHMIH[ECHHH H 631(’]‘&]’)”3-’1’5}{5[“ COCTBB KOTDPHX He COOTBETCTBY&T ‘l‘peﬁoﬂﬂllﬂﬂM
npeibaBJineMBbIM K BOXE NHThEBOTO KauecTsa,

! v
—— — —— ——r—
Boabyx — Bosdyx
— — —
¥y
. 1
m——y
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Puc. 15.2, CxeMm HCNOJB3IOBAHHA apTeanaHcxor Boiw B8 CKB:
@-— ¢ NpenBBpHTENBAWM OXAZMIenuneM BOSnyXa; 6 — C NPEABSPHTENLHHIM OXJTAMIeHHEM ApTeanaHCcKoRf
BOAM; [ — &pTEIHANCKAA CKBAMHHA; 2-— BOINYXOOXRAANTENL NPEARAPUTENLHOrO OXJaMAeHRHA; J-— GaK
nprenuaucuoﬂ BORNI; f--uenrnoOemlmn nacoc; 4§ — Komnpecco ;lro XOHEEHcaTOpHLA arperat; § — and-

dysliolthes  cKRaXHHA; 7 == KANBANIBHOHHKA  KOANEKTOP; -~ ncnapuTencio-pecusepusti  arperar;
9 — ocHOBNOA BOANYXOOXNANKTENL.

Tax xak B Kpynubix CKB oBLINHO HEBOIMOMKHO NONYYHTE NOCTATONHOE KOJKHECTBO
apTe3flaHCcKoil BOALI HH3KOH TeMnepaTyphbl, YTOOE NOJIHOCTBIO YAOBJETBOPHTL HOTpes-
HOCThL B XOJiofie, B NPaKTiKe KONANONHOHHPOBAaHHA BO3AyXa LWHPOKOE pacnpocrpa-
Hele noNyHHIH KOMOHHHDOBAHHEIE CHCTEMBl, e Rapaiy C apre3uancxofi Boaol
HCNIONB3YIOTCA XOJOAHJBHBIE YCTAHOBKH.

DTH CHCTeMbt MOXKHO NOAPA3NENHTD HA ABE OCHOBHEIE TPYINEI! CHCTEMBL C npejma-
PUTENbIBIM OXJIAMAEHHEM BO3JYXa H CHCTEMBI C npe,usapﬁrenbﬂum OXNAMKIENHEM
apTe3MaHCKol BOJBI,

B cucremax c¢ npe,uaapmenbuum ox.nanmemlem Boanyxa apTe3naHcKas Bojia
HCnoJibayeTcs B BO3AYXOOXNafHTes/le NepBOH CTYMeHH, a BO BTOPOH CTYNeHH Henonb-
3yeTcs BO3JYXOOXJANMTENb HenoCpeACTBEHHOTC OXJamieHHs JHB0 BO3LYX0OXJajt-
Teslb, NHTaeMbiH HCKYCCTBEHHO oXJiaxAeHHON BoNO#H MAy pacconom (pHe. 15.2, a). Ity
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CHCTEMY IIPHMEHSIOT B TeX CAy4asX, KOrja pacroniaraloT neGoNbiiNM KOJfMecTBOM
apTeanlaHcKXofl BOAW € JOCTATOYHO HH3KOH Temnepatypoil. Aptesuainckyio Bopy,
HArpeTyi0 B nepBoil CTyneHW OXJaXKAEHHA Bo3nyXa, nenecoobpasHo HCMoNb30BaTh
elle pas, HampUMep A OXNAXKIeliHa KOHAEHCATOPOB XOJNOJILHBIX MAIIIHH, [TOC/e Hero
oua MoxeT ObITh cOpPOIeHa B KanaJii3auiio HIK 00paTio B rpyuT (B BogouocHkit choii).

DNns Toro 4TebH KaK MOMHO MOJINEE HCHOAB3OBATH OXJAKAAIOMYIO CriocoBHOCTD
apTealaNcKoON BOJK, NOCHE NepBOR CTYNenH OXJaX(IeRHf BOAa NOCTYMaer He e-
nOCpeiCTBeio B KONHAEHCATOp, rae MOXer OuwTh nojorpera toibkKo na 4—5°C, a
B NpoMexyTounwii 6aK, Kyna TaKKe CAHBAOT OCHOBHYIO yacTb OTenJienHoil Boaw
nociie KoHaencatopa. B peaynsTaTe cmewmeH#a o6oHX rOTOKOB apTe3HaHcKan BOAa
narpesaercsi Ha 20--25°C, a xoHjeHcaTopHas Bona oxaaxjaerca ua 4—5°C, nocse
yero CMech CAMOCTOATENBHBIM HACOCOM HANPABASETCA B KOIJEeHCaTop ANR €ro oX-
naMIeHHs,

Eca 8 pACTIOPSIKEHHH HMEETcsl JOCTATOYHO GOJLLIOE KOJHMECTBO apTe3aHaHCHON
BOABI, HO CO CPABHHTENLHO BBICOKOR TeMreparypod, caelyeT NPHMenHTh cXeMy ¢
NpeABapiiTenbHBIM OXJIAMACHHEM APTE3HAHCKOA Boin {pHc. 15.2, 6).

Hanpnvep, ecan Ha kaxoM-HuGYIb OOBEKTE € PacuETHBIMH KJHMATHUECKHMM
napametpamMu Mockosckofi obnacth (E=28°C; @=40%) umeercs AoCTAaTOUHOE KON~
YecTBO apTe3nancKoit noas ¢ Temnepartypoil 11°C, nenpuroaHoil ais npsMoro HenoJb-
30BAHIA B KOHANUNOHEPE, €€ MOXKHO HCNONBL30BAaTh NYTEM NPeBAPHTENLIONO OX/IaX-
-nenns Ha 4°C ¢ nOMOLLBIO XOJORHJBHEIX Maluuif (NPt 3TOM €e TeMnepaTypa craieT
paBnoii 7°C) c naaeHefillHM NONOrpeBOM B 1OBEPXHOCTHOM BO3AYXOOXJiaAuTese jia
8°C, nocyie yero apTesitaHCKYIO BOJIY MOXHO, KaK H B NpelblyileM cayuae, 1crnodib-
30BaTh AAA OXJaxelus KowuaewucatopoB. Ilpr 3ToM npumenerniie cXeMbl ¢ Hakom
KOHJAEHCATOPHOH BOAW YXKe He MOMET YMeHBIIHTh Pacxof apTe3HalcKoff BoAsl, MO-
CKOABHY OH OIpefle/IReTcH NoTpeSHOCThIO B X0N0A10H Bofe N5 KolinHionepa. [Tostomy
apTe3ananckylo BOJAY N[OCJe KOIAHUHOHEpa MNOJ OCTATOMHLIM JapJeHHeM NponycKaoT
yepes KoHgencarop u cbpachipalorT B Andkby3HONNIYIO CKBAXOIHY WIH B KaHanH3auino,

B ykasauxoli ciicreMe npOH3BOAHTENLHOCTH XOJNOANABHOM CTaHUHH HE 3ABHCHT
oT Xomoronarpysky #a CKB, a onpenesisercf TONbKO TeM, 1ia CKOJBKO rpajycos
1eo0XONHMO OXNaAHTL aPTe3HAHCKYIO BOAY AN JIONKHOIG OCYIUEHHs BO3NYXa.

ApTeananckas BOAa, HCNOJAL3YeMas B HOMOHHHPOBANHBIX CXeMaX, lie A0MMKIA
OBITb CAIIKOM HECTKOH, TaK KaK NPH KecTKOCTH Buiwe 20 en. npoHCXOAMT 3acopeHne
TPpy6OK KOHIEHCATOPOB OCAMNAIOUIHMHCH CONAMH, YTO BHI3LIBAET NOBBILIENHE TeMne-
patypet KoHfeitcatthi. CxeMa LHPKYJAUHM apTe3HaHCHON BONBI 110 BO3MOXKHOCTH
noskHa OuTh 3aMKHyTOfl, Gea paspeiBa CTPYH nocjie KOUAWIHOHEPOB W MOCTE KOil-
JEeHCaTOPOB XOJOAH/JABHEIX MamiH. B cayuae npumenedis cGopunix GakoB Jns
XonoaHoR apTeaaHCKOA BOAH HX eMKOCTb Clelyer NpHItHMaTb H3 pacueTa aBTOMa-
THHECKOro BXKMOMEHWA HACOCOB He boJee WECTH pas B yac.

MNpumenene xofopuanbiux Mamuk. B KayecTse uerodnnka xonona B CKB nprme-
HeHHEe XOJOAMNLHBIX MauWiH MOXKeT ObITh PEKOMEHOBAHO B CHENYIOUIHX CAyuanx:

NIpH OTCYTCTBHH ECTECTBEHNBIX HCTOYHHKOB XOJOAA;

€CJE CHCTEMA C ecTeCTBeHIIBIMH HCTONIHKAMM X0Jion2 B CHNY MECTHHX YCJIOBHH
OKA3LIBACTCA ROPOXKE CHCTEMbI C HCKYCCTBEHHMM oXJamaeHiieM;

ecat ana CKDB Tpebyerca xsanoHOCHTeNb © Gonee HH3KOH Temnepatypoir, uem
OT €CTECTBEHHBIX HCTOUHIKOB X0J0Aa.

B ycranoBkax npouasoanTensHocTEIO 10 350 KBt (300 000 xKan/u) pexomennyercs
NPHMEHATL CHCTEMY C HENOCPEACTBEHHBIM OXJamJeHHeM BO3AyXa B BO3AYXOOXJa-
Autessx nopepxHoctoro THna. Ilo stofi cxeme Kaanit KoHaWuHoHep paGoTaer co-
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BMECTHO € HHAWBHAYaJbHLIM XCJOAHNbHEM arperatoM (puc. 15.3). B kauectse xnap-
arewta APHMEHRIOT TOJBKO Xjajoks! R-12, R-22 wan R-502, Ilpu weoGxomnmoctu
MOMIEPHARHA TEMIEPATYph! OXJ1aXKAaeMOT0 BO3JlyXa ¢ GoJIbIION TOYHOCTEIO MPHMEH AT
KOMNpPeccoplO-KOHAERCATOPHEE arperaTh! ¢ ABTOMATHUECKHM Pery/IHpoBaHHeM XoJio-
JONPOH3BOAHTENLHOCTE IO TeMiepaType BO3NyXa 3a BO3AYX0OXJaJHTeneM.

[Tpumenenne cucTem HENOCPEACTEEHHOrO OXJAMIEHHA NO3BOJAET CO3aBATh
KOMIAXTHBIE YCTAHOBKH (MPH 5TOM He Tpebytorcn Gawm,

1acockl, BOASKIbIE I PACCONBHEE TPYGONPOBOAEL). z_r:&:ﬁ’
Ilps npoexktnpopanitt CKB ¢ HenocpefcTsenHEM i
oxJamaeHieM HEOGXOAHMO COBMOAATEL Chelyloulite Tpe- B_U—E'Ey’ -
Gopalua: Fae:
KaxAuil KOMNpeccopHO-KONAEHCATOPHHIA arperaT ¢ —e -
BO3AYXOOXJNAJAHTENEM MJIH TPYRMoit  BO3AyXOOXJagHTe- -
nefl, npHCOENKHAEMBIX X JAARHOMY Aarperaty, AOJMKeH o] 4
NIpeACTaBNATE coGoll OTAENLHYIO XONOAHNbHYIO MALTHHY, -

He coobuiaoulylocs ¢ ApYFIIMH MalIHHAMH,
HOMIPECCOPHO-KOHAEHCATOPHEIE  Alperathl  JOJIKHEL
pasmemaTbCs Ha paccrosuux He Gonee 10 M oT Boa-
Ay xooxJapurened; :
B XONOAHAbHOH MAllNHE H anmapaTtype, OOCHyXH-
BAIOINUX JaHHOE MNOMeIleHHe, J0J/KHO COepPKaThCA He ) :
Gonee 0,5 Kr xnangoHa-12 uan xnagona-22 wa 1 M Puc. 15.3, Cxema nenocs

“ peacTreHHoro oxXnamnae-
Texuﬂqecxgﬁi Sapamepucmms XONOAHJIBHBIX arpe: v moamyEs 4 MouomIO
raTtoB Ans K HEMoOCPeACTBEHHOro  OXJIaXAeHun XNaKOHOBOFO BO3NY X00X~-

BO3AyXa npuBeaeHE B katajorax. Arperatm  AK- nanHTena:
¢V40/IP3 H AK-Q)VVBO/]-PQ fiMeroT aBToOMdTHYecC- I — XKOMNpEeccopHo-KOHZEHC A~

TOpHMA arperaTt, -~ xnago-

KOE peryzipoBaHie XOJORONPOH3BOANTENBIIOCTH, | ° . poBME  BOSRYXGOXIBRATENS:
XononocHabense HECKOJLKHX yAaJeHHBIX JPYT OT e b A

APYra KOMAHUHOIEePOB OCYUIECTBARIOT C NOMOWIEIO [PO- 4ECKOFD  PETYAHPOBAHHA X0

MEXYTOUHOrO XJAfOHOCHTEJIAl, OXJaMAaeMOro B LEeHT- e

PaJIbHBEX YOJIOUHJILHBIX CTaHLHAX.

Bita npomexyTOMHOro XN1aloHOCHTe s BhiGHPaloT B 32BHCHMOCTH OT ero TEMIMEPaTypul:
npu Temnepatype 2°C # Bblllle NPHMeNIOT BOAY, a NpH Gonee HH3AKHX TeMmnepaTypax —
pasaiiuibie pacconnl (HanPUMep, BoJHbe PACTBOPE! XJOPHCTOTO HATPHA H XJIOPHCTOrO
Kanbis). i

A oxnamjeHRA NPOMENRYTOYHOrO  XNANOHOCHTeNH, Hcnodbayemoro B CKB,
NPHMERAIOT JOOLIE THNB XONOAMNEHLIX MAINHN — a6cOpOUHOHKEIE, IMEKTOPHHE,
KOMOpecCHOHHEIE (C MOPINHEBBIMK M LEHTPOGEKHEBIMH KOMMpeccopami).

ABcopbunonunie XONOAHNLHEIC MAUHHBL NPHMEHRIOT [PH HAJHYHH BTOPHYHLIX
snepropecypcoB: orpabotanvorc napa AapieHuem 0,07-—0,1 Mlla, ropauefi soawt
Temnepatypoii 80°C w Beulle, nosiyyaemoll B NHUIEBOM, XHMHYECKOM H METAJNJYpri-
4ecKOM NpoK3BoAcTBAX. M3 MaluiR 5T0ro THIA HaHGOJIee HPHTOAHE BPOMHCTO-THTHEBHIE,

DKEeKTOPHHE XOJOAHJBHBE MAliMHEL MPHMEHFIOT T2KXe NPH HAJHYHH JelleBoro
napa, ofHaKko MJs ix paboTel TpefiyeTcs B 2—3 pasa GoJblie BOAH AN OXNaXKACHHA
KOJEAeHcaToOpa I napa, 4em ANA OpoMHCTO-THTHEBLIX aGcOpSUHCHHHX XOJONHJIBHEX
MauliH, i

¥Yxasanupe TernJOHCHONB3YIOUIHE XOJOAHILELE MAIUHHLL JOCTATOYHO CJAOMHEI 110
YCTPOACTBY 1 JJIA PACUETOB, MOSTOMY B KYPCOBHIX H JHIIJIOMHEIX [POEKTAX HX MpHMe-,
HATH e DeHoMeljlyeTcs, ; '

237



HauGonvimee pacnpocrpanenue ans oxJamienus soae # paccosia 8 CKB nauny
XOMOANUABNKE MAliHK C NOPLUNEBHMH KOMNPECCOpamif, KOTOPHIE NpHAMEHTIoT And
CO3MaHHA XONOAHABHEX CTanuutil npouaBoauTenbHocTbio ao 1,7 MBT (1,5 T'kan/u),
4 TaKKe B TEX CJAyuasix, KOrga KOMnpeccop AOMKels paGoTaTth npu BHICOKON creneHH
WKATHA HJH XOJOJOHArpy3ka pe3ko MeHAeTCH B WIMPOKHX npegenax.

AMMHaGHBIR [OpUIHEBbIE XONOAHAbIBE MAWMHL npumensior Toabko Ahs CKB
1 pOH3BOACTBEHHEIX noMelneHnit. T1pir sTOM xoM0ANTbHIbIE CTAlfIHIE OOMYHO pa3MeltaoT
I OTAEALHO CTORUIMX 3AaHHAX HJAH CHEHHaJiblio BLIJIeICHIBbIX NOMelleHITAX, 8 cucTeMy
xonofochabxenlisn NPOEKTHPYIOT TakKuM o6pasoM, YToOb BORa, oXjaxaeitas B
aMMHAUHLIX HCIAPHTEARX, HE HMeJla MPAMOro KOHTAKTa C OXJaxJlaenbihs BO3YXOM.
C ueaptd yMenbUIEHHR 33TPAT annapaTthi aMMIIAYHBIX XOJOIIJILHLIX MAIUIEH pa3mellaioT
ifa OTKPHMTHIX NNOUIAAKAX psaaOM C KOMODECCOPHLIMIE OTAENEHH M.

Ilas xononocuaGmenits CKB xumX H obuecTBeNHBX SAaHRR NPHMENSIOT TOJBKO
XJIA0IOBBIE XOJOAHJBHEIE MailiHbl.

HenocpefcTeenito B KOHAMIHOHNDYEMBIX ROMEUIENISX yCTallABNIBAIOT TOALKO
MatlliHBl, BCTPOEH)bie B aBTOHOMHBIE KOHANIMOMEPH. B OCTaibHBIX cAy4asx XoJo-
JHJILHOE H BCNOMOraTesnHoe OGOPYOBalifie PacnoNaraioT B OTAEAbHBIX noMeneHusX.
Xonopinuhbie CTaHmil npolapoantensiocthio Ao 700 kBt (600 000 kxan/v) pa3-
MeUlalT B NOACOGHBIX H MOABAJIBHEIX NOMEIEHNAX, GAHAKO MPH 3TOM Haa Neperpbi-
THEM 1fe JONXKHO 6BITE MAccOBOro ckomjenns mofedi, XonoAunbHbie CTan npoims-
BOMIMTEJBHOCTLIO Gojee 700 xBr ycTanasnubaioT B cnemfallbyniX NpicTpoiikax
obcAyKuBaeMuM 30aHHSAM HJ B NOABANLHHIX 1f UOKOABHBIX 3TAMAX, BEIHECENHbEX
K3-NOA KoHTypa spaanHi.

Boicora nomewetrit ans crapnuii ¢ Mawmuamit, paboTarowliMH Ha XJaAOHAX,
noxna 6uTh pe metice 3,6 M. [Tpoxoaw MeKAY UUITOM ynpaBielss | BLICTYNAIONMMK
YaCTAMH M3t — ie meree 1,5 i, MEMCAY BEICTYNRIOUUNMH YECTAMIE PAIOM CTOSNIEX
Matntn — ite Mewee 1 M, Mexay sauniHami (annapaTtami) 1f cTexol sgaHudA — e
mettee 0,8 m.

X on0n0mnpolanoaMTENEHOCTE CTAHIH Quc, (8 KBT) onpenensior no dopmyse

Qg,c., = K Quonz

rne Quous — CYMMApHAR PacueTHAR JeTusn warpyska ha CKB;
K — xosddduumrent, yuynTHBAWOWHT TNOTEpH X003 H NOHOTPEB BOMW B UHPKYJIAUHOHHHX
Hacocax; AAR  YCTaHOBOK NPOH3BOauTeasiocTsio o 60 KBr K = 1,25, ot 60 no
140 xBy K = 1,15, csonue 140 kBr K = 1,J0. .

Oblian noTpefiocTb B Xon0Ae Ao/kiia ofecneunpaThCs HE Meliee Yem JBYMA
XOJomUbHBIMI MaltntaMy. PedepBrHble Mallihlibl YCTaHaBAIBAIOT TONBKO B TEXHOJO-
ruvecknx CKB npH noseiulennbix TpefioBaHHax k Gecnepefoituoli paBote cucremnt,

Ilas oxhaxpeHus BOAL! NPHMEHSIOT KOMIAeKclbie BOAOOXJaMAAOILIE MallNHEL,
BKmouawouiie B cebs KoMnpecCOp, KOHAEHCATOP, HCHAapHTeNb, apMaTypy, 3JEKTpo-
oGopynopauite i npuGopbl apTomMaTHKi. (OCHOBNEI® XapakTepHCTHKH STHX Maiusn
npusejientl B riase 5. XoJ040npoK3BOAHTENbHOCTE MasblX Maluni (ao 45 kBT) pery-
JIPYETCA NycKOM K OCTAHOBKON KOMnpeccopa, a CPeAHHX H KPYNHLIX MaliH —
OTIKHMOM BC3CHIBAIOUIX KJamaHOB KoMnpeccopa.

Temneparypa Boast, Beixoaswel u3 KoxyxoTpyGuulX ncnapHrtenefl ¢ XiineHdeM
XJianarenTa B MexTpy6HoM npocTpaicTie, BO nabexanie 3amepaaliig BoAL B TPpyGKax
e ponwua 6uTh tnke 6°C. B ncnapuTensx ¢ poyTpHTPYSuLIM KHnEHHeM MOMIIO
noaydare Gosee XonoAnylo BOJAY € Temnepatypoi so 2°C.
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Cxemy cHabxelilts KOHAHUHOHEPOB Xonoanoft Boaoll Mau paccosiom BeiGHpalOT B
3aBHCIMOCTH  OT THITA BO3LYXOOXJAAANTeNR (hOPCYnounbIfi HAM ' MOBEPXHOCTHEN!),
crioco6a ero NPHCOEAHHEHHS K NHHHAM XJafOHOCHTENS, YAaJIEHHOCTH KOHAHIHOHEPOB
OT XOMOAHABHON CTAHOHH #H HX PacnoOJONKEHHA N0 3TAXKaM 3NaHHA.

[picoenstuenite (pOPCYHOUHON KaMepsi* C [OMOMIBIO  HHAMBHAYANBHOTO IHPKY-
JAIHOHROrO Hacoca H TPeXXOA0BOTO CMECHTENEROro KianaHa K JHHHH XJaA0H0CHTeNst
nokasaHo 51a pic. 15.4, . Bofa ¥3 nogtona nocTynaer X TpeXXofoBoMmy Kfamady,

§

4
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Puc. 15.4, Cxemm nNpHcoelllHeHHs BO3NYXOOXRafuTerefl K JHHNAM XOMONOCH abxenus:

4 —c noMoillbie HigHBHAYENLHOTO HACOCE W TPEXX0]0BOrG CMECHTEALHOrO Kaanaua; 6 -——cC NMoMoOMLLIO

WHIWBUAYAILIOrO #lacocd W OOPBTIIOr0 KAanalla; g-- ¢ NOMOULLI0 HHAHBHAYANLIIOTO HACOCA H MPOMCKY-

TOMHOTO TENAOOGMENNNKA; & — HENOCPENCTEEHHOe NPHCOEAHNElte K AMHHAM C NOMOULLIO TPEXX04LOBOID

cMecUTEALHOr0 KAAnaNa; &~ HeMoCpencTnenNiod NPHCOSAMHENHE K NHITHAM C NOMOMLLIO npONOpLIOIL L=
HOTO PETYAHPYIOULIErD KABNAHA.

d

CNCLIIEBARTCA C XOJOAHOfi BOAOH, MOCTynawuleil' H3 XoJOaHAbHOH cTaKIHH, W [io-
naercs Hacocamit x (opcynkam. CooTHOWIEHHE KOJAUYeECTBA XOJOAHOH H peunp-
KYALHONMOMH BOZAB H3MEHSETCS C NOMOULbIO TEPMOPEryNATOpd, AATYHK KOTOPOro
ycTaHoBJeH 3a ¢opcyHoynoili kamepoit. HepoctarkoM cxeMm iBAseTCA HEYCTOHYM-
Bas paloTa CMECHTEJNBLHOTO KJIanana, BLIaBAHHAR TEM,  4TO CMEIIHBAEMBIE HOTOKII
nocTynalT B Kjanan noj pasHbiM AaBieHiem. [TOSTOMY B HacTosee Bpems Iifi-
POKO MpUMEHAeTCcH CXema, nokasauHas ha pue, 15.4, 6. KonuwwectBo nocrynain-
wieft X000 BOAL PETY/AHPYETCS MPOXOAHEIM KJAMaHOM, a A npenoTBpaieHus
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0NaJlaHHA XOJMOAHOA BOALI B MOAKOH HA PELHPHYJASUHOHHOR JIHHMH YCTAaHOBJEH
6paTHuIfl Knana.

Xapaxtepuoli ocolennoctbio exem (cM. pue. 15.4, a'u 6) apnaetcs paspus cTpyw

socae GOPCYHOK H BCIEACTBHE 3TOTO BO3RPAT OTENAEHHON BOAM B XOJOAHJLHYIO

. CTaHU#IO N0  CaMoTeunuM TpyGo-

o ‘””‘7”“””””&”2* :u'f,‘j,'{,g‘g‘" nposonam, Has c6opa oTennen-

— T HOl BOAL Ha cTaHuMil ycTaHas-

JHBAIOT OTKPHITHE 03Kif, KOTOpLIE

’ } ] Aonmkabl  OWTh  3arnyGneswt RO

\’b— ,/ OTHOIIEHHIO K YPOBII NOAAOKOB
o $opCYHOUHBIX Kamep.

[TpumenatoT ase cxem xoJio-

AocuabweHits no  pasoMKiyToNl

0 AKTUIaL U ‘; _—p cieMe UNPKYJASIHH XJ3A0HOCHTE-
m KgygU~ o NOHOU - .
i L oS j:[ Lol JIT: OAHOKOHTYPHYIO H ABYXKOII-
TYpHY.
Kl [To AByxKOHTYpHOIT cxeme (puc.
‘ 16.5, @) Ha cTanuHH ycranaban-
42 N6 BalOT 0aK ¢ JByMA OTCEKaMil —

!
5 12 | Tensiol M xoaoanofi Boaw. Muor-

Ja cTapAT papa 6Gaka W COenHHf-
5 10T HX nepenbuofi Tpy6Gofi, Oten-

P Ao O wondh- Jeiian Boaa 3a0HPACTCA HACOCOM
*E] uonepai ‘|>~1- uonepod (it rpynnof HACOCOB) M3 OTCeKa
TERJIOH BOALI, npoxonuT uepel

HcnapuTenb xo.nonunbnof{ Matimu-
< bl It cAuBaeTcss B 6ak  xonoauof
Boant {I xoutyp). Heo6xoaumas
] i § | TeMnepatypa XoJojiHoli BOAW AOC-
\ g J L THraeTcsl MJABHBIM HJH ABYXCTY-

REHNATHIM  PerynHpoOBaHHEM Npo-
) H3BOAHTENLIIOCTIE XOAOMRALAHOI
b MALIHHLE N0 CHriany TepMopery-

J9TOpa, AaTHHK KOTOPOTO ycTapa-
BAHBAIOT B XOJIOAMOM OTCeKe (Al
B TPYHONPOROJE HA BEIXGLKE BOXM

Puc. 15.5. Cxemtr UupKYyJAUHH NpomeXyTouHOTO
xoxogoHocHTenn B CKB:
@ == pA3OMKNYTAR ABYXKOHTYpHARA; 6 — palOMKHYTAR OXNC-

KONTYDHAR; & — dAMKHYTBR OAHOKOHTYpHAA: [ — Wcmapw- H3 HCHapuTeas. xQnQA“ﬂﬂ Bona
Tenb; 2—ueu-rgnoemuun Hacoc; J§ — cnboentmfl Gak; 4 —
63K-COOPRHK; 35— eMKOCTh-AKKYMYTATOp; ¢ — Kianak pe- 3a6}|paemn BTODBIM HACOCOM (HJ’H!

TYJRATOpA AABAEHHN] 7-—'plClIlllpuTE.|lbllHn GauoK. rpy"noﬁ HaCDCOB) H3 DTCCK& X0~
noAMof BOABI H NOMAETCA B BO3-
AyXxo0XxaafiTenb KOHAWUIOHepa, TAe HarpeBaeTCA H  BO3BpallaeTcss B Temjhll
orcex (lI xoutyp). IlpeumymiecTBo 37ofi cXembl 3aKiiouaercs B ToM, 4To paGoTa
XOJMOIMIbHEX MatniH He 3aBHCHT OT paboTel KOHAHuHOREpPOB. HenocTaToK CXeMbl —
11€06X0AMMOCTDL YCTaHOBKH ABYX HacocoB (HJH ABYX FPYONR 11aCOCOB) AAR  OcymecT-
BAEHHA URPKYAsAwin Boau B I B Il xowTypax (kpoMe AOMOAHHTENbHOro gacoca
Boasie dopcyhounoll Kamephi).
UTo6B  YMEHLIUHTE KOJHYECTBO UMPKYJANHOBILIX HACOCOB, MPUEMEHAIOT Pa3OMK-
HYTYIO OAHOKOHTYPHYIO cucTeMy (pHe. 15.5, 6). Tlo sToft cxeme oTerfeHHas Boja
cobupaerca B 6ax, H3 KOTOPOro NOCAE OXJAMAEHHA B IICNApHTeNe HAacocoOM MojaeTcs
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K konauuuonepam. Koawvectso BoAW, Mpoxondilell yepes BO3NYXOOXNAAHTENb, KAK
H B npeinAylLieM clydae, PeryJHPYeTcs TPeXXOAOBbIM CMECHTeNbHBLIM HJH NPOXON-
HBIM peryJHpyiolHM kaananoMm. [Tpn wacruyuoM yMenbllenHH pacXoaa XonopHoft
Bo,nbr yepeé3 KOHAHLHONEeDH €€ NABREHHE B NOAAoIeM TpyGonpoBoae -NoBbLILIAETCH,

B pe3ayJbTeTe Uero oCTafbHas 9acTb BOAKI -lepes perynsTop aapnenusi c6pacblBaeTcs
ofpaTtio B Oak,

B cBsiau ¢ HEOOXOJHMOCTLIC NPOKJAAKH camoTeawLX JHHHE GONLLOro JnameTtpa
pasoMKiYTHe CHCTeMB cloX bt H nopori. Tlestomy Bee Gontee wnpoxo B CKB nphme-
11910T 34AMKHYTHIE CHCTEMBI XOJ’IDJJ.OCHaﬁ}KEHHH. an HCIMONB30BallHH B KauecTtBe
BO3 Yy XooXAanuTenei ¢GOPCYHOUHRIX KAMEp 3aMKHYTYIO CHCTEMY XOJOAoCHAGXKeHHA
MOMNO NOJY4iiTh NYTEM YCTAHOBKH BO3Je (GOPCYHOUHON KaMephl NPOMEXYTOUNOTO
BOMO-BOAALIOrG TennooGMenHuka (pHe. 15.4, 8). Oanako npH 9TOM  TeMnepaTypy
XNaXOHOCHTENA HeoGXOAHMO NOHH3HTE Ha 4—5°C, yTo BHI3LIBAET NOMOJHHTENbHLIE
gHepreTHYECKHe 3aTpaThl W He BCerJa BO3MOMKHO an HCMONL30BaKKN  BORH B Ka-
ueCTBe XJAJCHOCHTENS,

Mo3sTomy nanbosee panuKanbuEIM Croco6oM YNpoIenHs CHCTEMH X0NonocHabxkenns

. ABAAETCA NRPHMEHEHME SHMKIIYTOH CHCTEMBI LHPKYJIAAUHH C HCNOJNBR30OBAHHEM TMOBEPX-

IOCTILIX BO3AyXooxhanuteneh (puc. 15.5, ). IMocnennse npHCOEAHHAIOT NO. CXeMaM
15.4, 2u d. Hanop nacéca B Takofi CHCTeMe pacXonyercsl TOJAbKO Ma npecofienHe
FHApaBJlYeCKHX noTepb. Ec/MH RpOH3BOANTENBMOCTh XOJOAHNBHLIX MAUHH pery-
JHpYyercs TYCKOM i OCTAHOBKOH KoMmnpeccopa, B CHCTEMY HeOGXOIHMO BKJIOUHTH
3aKpHITHH Gak-akkymynatop. Ilpn Hcnonb3aoBamHE cxem € pasoMKlyTOH CHCTEMO
ILIPKYNRUHY 3TY PoJb Hrpaer xonoXHwlil oTcexk Gaka. IlpH wucnoabaoBauuu Xono-
ANJBHBIX MallIl ¢ PerynupyeMoil X0J0XONPOHSBOAHTENLHOCTLIO CXeMa XOJ0AOCHa6-
HelHsl MoXeT ObITh YNpOULeNa 3a CUeT OTKAa3a OT YCTaHOBKH GaxoB.

O6rem 3akpriToro 6aKka-eMKOCTH, PABHO KaK K Dﬁ'beM XOJIOIHOTO OTCEKA OTKPLITOro
6axka Vs (B M%), onpeneasiioT no q;opmy.rle

0,25 Qg 7y
pep At

speck  Qp -— XONONONPOHIBORHTENBHOCT ORHON M3 YCTAHOBREHHHX XONOAMABHLIX Mawun, KBr;
Ty — NPONOMKHTCARHOCT  XOJORHABHOTO 1HKN2 (BpemMd paGoThl NAOC BPEMA CTORANKHW), €,
I8 MaUIHH NROHIBONHTENABHOCTEIO 1O 15 KB‘I‘ ©,==900 ¢, no 186 kBt t,= 1200 ¢,
Gonee 186 kBT <, == 1800 ¢
P — MAOTHOCTE XNAROHOCHTENA xr/u'
Cp— YNeALHAA TENJ0eMKOCTb XAagonockrens, kIx/(xr-K);
Af — nnanasol HiaMeHenusd Temmepatypul xaanoHocHtens, °C (oﬁuqno npuiuMaioT Af=2°C).

ITpy BHNONHEHHH KypCOBHIX H JHTIJIOMKBIX TPOEKTOB CXEMBI XJ1afOHOCHTENS
¥ XnanarelTa (eclH KamAas H3 HHX He CHHIUKOM CJOXHA) MOMKHO BbIYEPYHBATH HA
onloM alucre,




YACTH TII . ‘ 4

TEXHHRO-9KOHOMHIYECKHE IIOKA3ATEIN HPOEKTA
bl HPABHJIA EFO O(I)OPMJIFHI’[}I

FTTABA 16
ONPEJIEJIEHHE CEBECTOMMOCTH EMUHHOILI XOJOXA

INIAHOBASL KAJNBRYIANIA

Ocl10BHEIM SKOHOMHYECKIM PAcueToM B AHMIOMHOM NPOEKTE SIBARETCS COCTABJNEHHE
HOBOMl  KaAbKYJNsGIE ellliiiun  X0J0Aaa.

B} 1IeKOTOPLIX CAYuasiX PAcCYHTHIBAIOT 3aTpaThl Ha c'rpnnTe.anTBo xonommhum(a
,GopynoOBamiie H ero MOHTaX, a NPH PEKOHCTPY KU NefiCTBYIOUero NpeanplusTis —
rue saeMenTsl 3aTpaT, noasossole Gofee TOUNO ONPEenTH SKOIOMIIYECKYIO
JCHTHBIIOCTE IIPHHATHIX pEll]EIlllﬁ ((_'p()l(ll oKynaeMocTil, TexHIIKO-3KOIOMHBYeCKHe
43aTeAll PEKOIICTPYHPYEMOro MNpenpHsTHa N0 Cpabuelllio C NOKalaTeNsiMH 10
OHCTPYKUHII H T. 1.).

O6mui o6uem 3KOHOMIYECKOIl HacTIl ONpefiensioT KOIKPETIIO N0 Kama0My npoeKTy.
YeTh AQJKNLI MOATBEPMITE HeNecOo6pa3HOCTh TNPHHATLIX TeXUIIYECKNX pelilenHil.
[Mo cefecTaHMOCTI eQBHIINIM XON0Aa MOXHO HATh OLEHKY XOJOAHJABILIX YCTaHo-

A060il NPON3BOANTENLHOCTIL I Ha3NaueHud,

B kauectre exnnniunl xonona uenecoo6pasno mpunaTh 4187 xJlx, uTo cooTBeT-
yeT npliMeniseMaii na peficTBylomyx NPERNPHATHAX 1000 kras. 310 NO3BOJHT
POCTHTb CpABHEHHE TIDHHIMAEMBIX pemelmn C 3IKOHOMBUECKHAU T0Ka3aTesIsIMH
ICTBYIOUAEX npeanpiaTHii, ) '

CTATLH PACXOOA

B nuniomioM npoekTe onpenensloT 1eXOBYIO cefecTOHMOCTL eIMHHLE XOJO0Aa.

s BHOBEL NPOEKTHPYEMLIX NPeANpHATHI OHA ABAseTCH NAAHOBOH KaJbKynpauued,
refleINEeMOA. KAK CyMMa 3aTpaT o cTaThiiM, nepeunchentuiM B Taéa. 16.1,

Ha neifcrpyiotusx npeanpiaTHaX cocTaBANIOT OTHETHYIO KaibKyAfNHIO no daKkTH-
KM 3aTpaTam, cpasillenile KoTopoH ¢ naaHosoll No3BaJseT yCTAHOBHTL SKOHOMHIO
1 nepepacxofl No oTAEAbHLIM CTaThAM I HaMmeTITh OpPraHH3alUHOHHO-TEXHHYECKHE
ONpUATHA N0 CHUAEHHIO Ce6ecTalMOCTH.

Onpepenenne Konnuecrsa BmPAGOTAHHOrO Xohoma. 3aTpaThl Ha nNpOI3BOACTHO
1012 DPH PA3JHUIILIX TeMNePaTYPaX KilNeHHs1 HePAaBHOUEIHbl, [O3TOMY X ClefyeT
IOCHTb K YCJOBHOI BenunHe — npubeaeHilof BHpabGoTKe Xosoja, XOTopas ompe-
(AeTCAl KaK CyMMa TipoN3BelleHiiii BHIPaGoTKH Xosofa B pafounx YCHOBHAX Ha
JEBO}[HOH KOMHIUIE]!T Bennuiua nepesoaloro KOB(I)(I][II[IIEI!TZ] B «CTalifapTibies
10BH$1, no aaunbiM FHnpoxonona, Moxer ObiTh NpHIATAE B 3aBHCHMOCTH OT paGoueft
JlepaTypr!  KHIeHHs:




Tadauwua 16,1

KoanwecTno Cymna
" o o
g ) g ] s
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DAeKTpO3IEPria CHAOBAR

Boaa npoisaoacTBennan

" Colpse H OCHOBHHE MaTephHank

3apaGoTnas nnaTa NPOH3BOACTBEHHLIX paloaux

Hauuenen#s na sapaboTHylo nAaaty

Hexosue pacxonn

Hroro l

[lexonran ceGecTonmMocTs

Temneparypa xunenna, °C —40 —33 30 —28 —I2 —10
Kosdpuupent nepesora Ky 29 20 18 1,5 0,85 0,7
BuipaGoTka xosiofa B YCJOBHLIX €AHHHUAX B paGouHX YCJIOBHAX o
Qpa5= 4,187 ’ (IB.])

rle X — woosdbHUHEeHT, YUHTHBaoR#A norepn B ThyOGonposojax H annapatax {cM. c. 71);
Qp — XO0NIOLONPOHSBOHTENLHOCTS KOMIpeccopa B paboaux ycaosuax, KBr;
n — Bpemi paloTH KOMDpeccopa, Kc.
IMpn pacyeTe BO BHECHCTEMHBEIX eNHHHIAX

KQoﬂ ‘

1000 ° (16.12)

Qpan =

rae Q, -—H3MepAeTcA B XKan/a, a 0 — B 9acax.

Tpupenennan Buipa6oTKa Xosofa no BceMy XOJIOAHJBLHHKY ORpene/ifiercsi Kak
¢y MMa npoH3segennii BHPaGOTKH X0JOKA KAMXALIM KOMNPeccopoM B paGouHX YCIOBHAX
HA mepeBoakOl KO3(XpHLHENT:

Q=3 Qs Ka- . ) T (16.2)

Ha pefictBylouHx npeanpHsTHAX CONOBYIO BHPAGOTKY XOJONa PacCyHTHIBAIOT
OTRENBHO MO CTATHAM PACXOnd: Ma MoralleHne TENJONPHTOKOB Yepes OTPaKkIeHHs
Qs na xononHablyio o6paboTky rpysoB (J, M Ha noraweHse TeNJONPHTOKOB NpH
IKcImayaTauHn Q4. Ilnf 3Toro HyXHO MMETL HEKOTOPLIE Zauuble, OTPENeHTh KOTO-
PL€ MOMHO TONbKO B YCNOBHAX SKCNJyaTallHA (HanpuMep, GaKTHIeCKYH pa3HOCTh
MEXJIY Cpellled iapy>Xuofi TeMnepatypol Bozlilyxa H JeliCTBHTeNLHOR TemnepaTypof
BO3AYXa B OXJAMNAEMOM NOMEUEeHHH). o ;

Onpenenenne 3aTpaT Ha aaektpoanepruio. [lo nanHOA crarbe pacCulTHIBAKOT 3a-
TPaTH! Ha CHJIOBYIO 3JIEKTPOSHEPrHO LA NpPHBOAA KOMIPECCOPOB, A TAKKe HACOCOB
H DBeHTHIATOPOB, YCTAHOBJEHHBIX HA CCHOBHOM XOJORM.TEHOM OBOpYHOBAHHM.
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Ilns neficTByIOMHX npennpHATHH HOPMA PAacXofa 3/NEKTPOIHEPriH Ha Bbipa-
Ky eNHHHUR XOJOA YCTAaHABJHBAETCH BHILLECTOsLlEH opralusauded ¢ yuetoM
i(HYECKHX OCOGEHHOCTEH KaXI0ro XoJomHAbHIfKA,

F'onosoe norpe6aentie snekTposuepriun W (B kBT . 4) moxuo onpenennts no gopmyne

Ve 3 K, 6.3)

Ny — HOMHUIANLIAA MOIHOCTL yCTaHOBAEWHOro Snektpoasuratens, kDr;
K¢ — kosdduunent cnpoca (Ans KoMnpeccopoB H HacocoB mpuiiuMare K. =0,7);

n — Bpems pafoTii KOMAPECCOPOB 1l 1ACOCOB NMPH COOTBETCTBYIOULMX PaGounX yclAoBHAX, 9.
Bpemsi paGoThl 0GOpPYROBaHIA MOMKHO NMPHHATE no Tabn. 16.2.

Ta6auna 16.2

BPCHH HCNoAbL3ion aliug [lpeusl HCIONLIOBAHKHA
MaKCHMa/ibIloR warpyaku MIKCHMAABHOR 1LArPY3KM
[NorpeSurenn Norpesdurenn
TeKTpasSHepruy SNeKTRO3Hepruy
Ke u K ]
npeccops 19440 5400 Hacocu Bopsnee 10800 3000
JCE ANMHAGHHE 18000 5000 Benrnaaropu 10800 3000

Llenia na 3smekTposleprui0 3aBHCHT OT MECTHHIX YCJOBHil Il ZOMKIIA NPUHHHMATLCA
AeHCTBYIOIUM B pailoHe CTpPONTeNLCTBA Tapidam A5 NMPOMBUILIEHIBX NpeAnphis-
i.Ha xononunbunice nonxya 66ITh cocTaBAella KanbKyAsauus cebectoumoct [KBT (u.
-auAn vena 1 kBr-u — 1,4 — 2 xon.

Onpelle.neﬂue 3aTpaT Ha Bopy. Pacxon poas: $1a oxnaxaeHie KoMnpeccopos M Koil-
1ICATOPOB YUHTHBAETCA NP 1ICN0JL30BAHHY BOAONPORORHON Boast. [Ipn nanuuny
{POACTE ATA OXJamAelHf 0GOPOTHON BOAM YuHTHBAETCS TOJBLKO PACXOX BOAM Ha
IONHEHHE NOTEPL HA OXJamAAIOWMHX YCTpoleTsax, ecii Bopa jpobapnsieTcsi M3
ponckoft cetn. Pacxon Bomet M3 apTe3naHcKofl CKBamlUHbLI B yueOHWX NPOEKTax
KHO He yuntwpath, Ha peficTeylomux npeanpuaTiax ua apressalckyo Bopy
rapasiioT OTAENALHYIO KaJbKYyJAHIO.

FonoBoe norpebnentie Boasl Gy (B M%*ron) Moxio onpenents no opmyne

I L8 QZn

(PP o B
oA 4,187

Qox — YAENBLHEA pacxon soas, M3/ycaoeH. en.;
Qo — X0N020NPONIBOANTEALHOCTE KOMApeccopa B pabounx yCAOBHAX TNpH ONpefedenHod tem-
nepatype Kunenus, kBr;
Z — KOAMHECTBO OfHOBPeMciio PafoTalou(iX KOMIPECCOPOB MNPH AafHOA Temmepatype Kine-
HHA;
n — ppeMs paGoTE KOMNpeccopoB B ropy, Kc.

; . (16.4)

Ecnn pacuer pepetcs Bo BHecHCTEMIBIX eABHHIAX, To (opMyJa Anf pacuera
2 (B M%ron) npunumaer Bup

LgnmQin

o (16.4a)

Ggp =

Qo — u3aMepsieTca B KKaa/u, a n— B uacax.




OpHeHTHPOBOYHO YHENnbHLIE HOPMH pacXofa ceexefl Boiwel (B MY) na“yc.nomtyro
€HHHLY XOJOAA AJISi PA3AMUHBIX BOJODXAAMAAIOUWAEX YCTPOACTB MOMKHO NPHHATE:

Tpagupiin
OTKDHITHE KaneJsasle 0,02—0,04
BEHTHAATOPHEIE 0,01—0,02
Hcenapurensiine KoHnencaTophs . 0,004—0,006

Pacxox Boamn Ha oxaaxknesHe KOMNpeccopoB cleRyeT NPHHHMATB NO 3aBOJACKHM
OaNHbIM, NPHBENENlbIM B NAclopTaX KOMNpeccopos.

Llena Ha BoAy 3aBHCHT ot MecTHHX ycnosuit, [lna r. Mockeet nena I M® Boponpo-
sonHoit soawl 10 kon, [Tpr onpeneneHuu pacxonos Ha BOAY YUHTHIBAIOT TAKKe CTOH-
MOCTh KaHaNH3AUHH, @ NPH HANHUMH QUHCTHBIX COOPYXKEeHHH —- aMOPTH3aUHIO HX.
Hans r. Mocken c6poc | M® soau B kavanxaawno cront 10 xon.

OnpeaencHue 3aTpaT Ha MONOAHEHHE CHCTeMbl XNaflareHToM. STH pacXOAR! HAXO0-
AATCA B NPSIMOA 3ABHCHMOCTH OT YCTAHOBJEHHON XOJCAONPOH3BOAHTE/NLHOCTH KOMn-
peccopoB. Mx otuocnt k crathe «Chpke H OCHOBHEIE MaTepiasbiy.

Hopma pacxona ammisaka (B Kr) Ha nonoJisiense cHeremu! Ha | kBT ycranosnennofi
CTainapTHOR X0JOAONPONSBOANTENLHOCTH COCTABASIET B FOA: TPH HENOCpeACTBEHHOM
oxaaxiennn 3,1 (3,7), npu pacconwrom 1,8 (2,1).

B ckofrax ykasasa sopMa pacxoia amauaka ua 1000 kxan/u,

Hopmel pacxona XnanoHoB AAst KPynlblX yCTAHOBOK NOKA He YCTAHOBJEHBI,

KosHuecrBo aMmiiaka, HeoGXORHMMOe ANS TIONOJNHEHHS CHCTEMbI B TOX, MOMNHO
noayunTb, YMHOXI{IB HOpMY pacxolla Ha nNpHBEIEHHNYIO X01010NPOH3BOABTEALHOCTD
KOoMIpeccopoBn,

Onpenenente 3aTpaT Ha CMA30YHKE M2CA2 IS XONOAHALHBIX Maiui. OObMHO 3TH
pacxolnl OTHOCAT K IEXOBbLIM IO CTaThbe «Conep}xa}me nﬁopyaonamm». Boanee npa-
BIINBHLIM NPEACTABASETCH YUHTHBATL HX HO CTaThLe «CHPBE H MaTepHalul», TAK KakK
noTpetuoe KONHYECTBO Macsia HenOCPelCTDeHHO CBASAHO € nojydedHeM Xonofa i
HAXOMITCA B NpfAMOR 3ABHCHMOCTH OT BpemeHH pa6OThl KOMNPECCOPOB. .

Jlns yMenblieHus yioca Macia 43 XOMNIpeccopa pPeKOMEeHIYyercs yCTalaB/IHBaTh
noche KaXAoOro Komnpeccopa MacioGTACTHTENbL HHTEHCHBHOIO nEﬁCTﬁHH C yCTPOIvl-
CTBOM JJISl BO3BpaTa macja B KapTep. Tem He MeHee MOJHOro OTZENEHHA Macja fo-
cTHYL He yhaeTcs, W TpeGyercs pobGapfenme Macia ansi Bo3melneHust noteps, Ha
AefiCTBYIOIIKX YCTAHOBKAX NPOBOAATCA MEPONpPHATHS, RNO3BOJAIOIME MNOBTOPHO
HCNOAL3OBATEL MACN0, UTO NPHBOAHT K COKpallenHI0 pacXoaos Ha cMa3soutible MacJha,

B yuefupix npoekTax MOXHO NPHHATH, YTO MAc/Jo, YHMECEHHOE H3 KOMIpECcOpa,
TpebyeT nonnoil 3amens.

Fonobyto notpeBuocts B cmasogHom Macsre M (B Kr B roa) Ha BocnoilenHe yHoca
Macna H3 KOMNPEcCOPOB MCXKHO Onpelle/iHTh no (opMyne

Mo uzm e, (16.5)

Fne gy — PACXOA Macna Ha OQHH UWAMHmD, Kr/4;
Z — 4ucAo UHTHHAPOB,
7 — yiicA0 9acoB afoTsl KOMnpeccopa B rof .
n, — HOpPMATHBHOe BpeMA, 9epe3 KOoTOpO8 Maci0 JIOMKHO CMEHATHCA, 9.

VYioc Macra NpHIKMAIOT MO XapaKTepHCTHKe Komnpeccopa. B y'{eﬁﬂbtx npoekTax
yioc macaa (B Kr/4) MoxHo NpHHHMATh:
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Ilna Geckpefukonduux komnpeccopos (na | uwannap) 0,01—0,15
3 BuHTOBOro GycTep-Komnpeccopa 0,12
» pmeyxcrTyneHuatoro arperara AJ1S0-3 ¢ po- 0,3
TaUnOIHbLIM KOMIPeccopoM (Ha ofe cTYHeHu)

Onpegenenne 3aTpaT HA NOMOAHEHE CHCTEMB COabio. STOT BILL 3aTpPaT, ecTecTBEH-
), YUYNTLIBAIOT TOJBKO B CHCTEMAX PACCOJBLHOIO OXJAMAEHHS,

Hopma pacxona comi ua nonoamense crcteMmm ycranosiena wa l m2 naowanu
IBEPXHOCTH HCTApUTesieil H cocTaBaseT ANA 3aKPHITON cHeTembl 27, a AN OTKpPHITON
icteMbt 300 Kr/{m2 - ron).

3apaGoTnan nnarta npou3soacTeenHoro nepconana. K nponasopctoenisiM paGouim
MOCATCH MAUHDIHCTB, NOMOLMIIKIL MALLMMICTOB H cJecapi 110 peMouty obopyno-
Q.

3apa6oTiy10 nnaTy npoli3sBOACTBEHHBIX PaGoullX PACCYNTHIBAIOT N0 KaXKAOMY pas-
11y HA NAAHIPYeMBIil NepHON ¢ YYETOM NpeMilld 3a BRINOJHEHIIE OCHOBHLIX NOKa3a-
.1eft nnana. Kpome Toro, nomKHL! GEITL YuTeHH ACNAATH 32 PaGoTy B HOUHOE BPEMS
B npasmmqnue .

JlonoaunTtenpnylo 3apaGotuyio nhaty (onnara 3a senpopaGoTanHoe Bpems)
iaHHpyIOT B pasmepe 7,5% OT ocHOBHOI.

Paccunrtannas pas KamAofl KaTeropili Npon3BoACTBeHHbIX paGouyHx aapaGorHas
ATa CyMMupyercs,
®oun 3apabotHoii maatel 3 (B py6)

1,0715E Tz K
3 160 N (16.6)
: T —uacopan vapiduafi cTamka paGoyero, Kon.;
T— 9HCNO yacon paGoTLl 3a NAaHHPYeMbIA (OTYeTUHA) NepHON;
i — YHCAO paGoOuHX, HMEKWIHX RAaHHHA Pa3pan;
K — xosqxpHutHeHT, yauTWBAOWHA NPEeMHH 33 BUNOAHeNile NAaHOBLIX NOKalaTened; gas pabo-
aux-cpenviapkoB K = 1,2 +1,25; nna pabounx-nospemenunkos K =1,1 1,2,

Hayuncaernua nva sapa6otiyio naaty npisnMalores B pa3mepe 4,65% K ocnoBHolt
aonofnKTesbHofl sapaGoTvoil nnare,

YacoBnie Tapucubie CTABKH, NEHCTBYIOIE Ha XOJOZHNbHHKAX, TIpHBENeHbl B
on. 16.3.

Ta6auua 16,3

Craexkn no pnépunau, Kon.
Pop paiors i onnara
' 1 n 1y v \ VI
| opAiyHe, TaXeNwe paGoTH ¢ BpeAULIMY YCLOBUAMH
TPy AR
1aTa
noBpeMenkan 45,5 | 49,5 | 53,9 | 59,6 | 67,0 | 78,0
cleLHan . 48,7 | 53,0 | 57,6 | 63,7 | 71,7 | 83,5
Ofuqunie ycaosHA
1ara ’
poBpemMesnas . EE ! ' ' 40,4 { 44,0 | 47,9 | 63,0 | 59,6 | 69,3
caellb4an i 43,3 | 47,1 | 51,2 | 56,6 | 63,7 | 74,2

i
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RSSO

HopmaTuea 4ncieHHOCTH nepconana KoMnpeccopHex uexos. Ha xnnnmmimuxax
emrocThio 1000 v u Gojlee npenycMaTpHBaeTcs JNOJMKHOCTL HAauaabHHKa nexa.”

Uncno cMenublx MEXAHIKOB ONPEeNsior, HCXOLS H3 KOMKPETHWX YCNOBHI ans
KaXoro npeRnpHaTHsA B oTAenbuocTH, [IpHeiiMaloT 2 cMEHHBIX MEXaHHKA TPH CyM-
MapHoii X0JOAONPOH3BOIHTENLHOCTH YCTaHOBJEHHBIX Komnpeccopos 1200—2000 kBt
H 4 CMeHHLIX MEXAaHKKa NpH XOJOIONPOH3BoaHTenbHOCTH Gonee 2000 kBr.

HucnenHoCTs MAWHHHCTOB # MOMOWHKKOB MAUTHHHCTOB 3aBHCHT OT CTeneHi
aBTOMATH3AUHH YCTAOBKH, KOJHYECTBA OGC/YXHBAEMEIX KOMNPECCOPOB M HX CyM-
Mapuoii X00A0MPOH3BORHTENBHOCTH (MoHOCTH). Ee MOXHO NPHHATL N0 HOPMAaTHBAM
YHCAEIHOCTI! MANKEHHCTOR B MOMOIHHKOB MAIKINCTOR XONOMIIBHEX YCTANOBOK,
pekometinorannbiM Llentpansibi Glopo HPOMHHIREHHHK HOPMATHBOR MO 'rpyny npH
HUMrpyna (raba. 16.4).

Taﬁnuua 16.4

Hupun-runu’ YHCAEHHOCTH NPH cyMMapnof
XDJTDAOHPO"SBDAII'TEJI'I:MD[‘.TH. kBT
Cmnenb ABTOMATINIAUINA X OJ0 LN~ K CTRO
uofd YCTAHOBKH KOMI'IpEcCOpOB -
' . o 1744 1745—3480 | 34905234 b
Komnnekcuan o 1—2 3 4 —_ —
‘ ‘ 3—1 3 5 — -
5—-8 4 5 7 8
9—16 5 7 8 10
i 17—32 — 9 I 12
YacrHunan , 1—2 6 .10 — —_
. 3—4 '8 10 — —
' 5—8 9 13 16 16
T Co 9—16 13 16 - 20 23 -
iy 17—32 —_ 21 24 28 -
Npumegaunnn: EcaM #a npeanpuATHN HMEETCA 1B2 HIM HECKONLKO KOMMNPECCOPHHIX He-

XOB, PACHOJIOMEHHHX n puaiiux SAAHHAX, TO GHC/EHHOCTL MALIHHHCTOB —OMpefensior Mo Kaxabmy
uexy oTHeasio.

2. Ilra obcaymHBaHA onuoro Komnpeccopa c qanuquoﬁ anmmamssuneﬂ HOPMATHB — - | Ma-
WHHHCT B cMeny,

UncnenHoeTh cnecapeﬁ 10 peMOHTY ﬂlelHMalOT B 3aBHCHMOCTH OT KOJMHYeCTBa
KOMHPECCOPOB.

Koanyecrso Kmmpecf " Hopuartus uuc-
: NERHOCTH Cchrecapeflt
’ . E no 6 2 & ’
- I Foe 3 3
: 14—23 4 .
24—31 5 :
& g : 32 u Gonee "B

CeellenHss nO HOPMAaTHBAM YHCJIEHNOCTH NepcoHaha, NPHBENEHHLIE B HANHOI
r1ape; He MOTYT CAYMHTL OCHOBaNHeM Anf 'HIMEHEHH: WHCTIEHHOCTH paboTarolit »
"Ha NefiCTBYIOMHX NPeAnpHATHAX,

‘liexosuie pacxoan. Ha uexopnie: pacxo.ubr cocTaBASIoT cMery no’ OCHOBHBIM CTaT
AM pacxona, Qopma koropolt npuBeiena B Tabn. 16.5.
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Tabanua 16.5

lHa egn-~
Cratbu pacxoga fﬂ:zﬁ;. . Cymma nauy
xonona

HaR NaaTa UexcBOre nepcoHana

nuA n1a sapaotnyio mary 4,66%

1altH8 0BOpYAOBAIHS

il pemout

Tpyaa

mine ppanuft ¥ 060Dy noBaNHA

1anoueHnioro # ObCTpON3NaLIHBaloerocA RIBeATaps
PacxXonbl, He YHTEWE NO APYIHAl CTATHAM

:€X0Bble Pacxonn!

oBofi doun 3apaboTholl NJATH LEXOBOMO NEpconana pacCYHTHBAIOT, HCXONH
“sHUIEX OKNANoB pa6oTiikos 3a 11 Mmec ¢ nan6askofl 7,5% na nononHHTE bHLIR
1. @oun sapaboTHoil naaTh Jojxeln ObITH YBeJnuen Ha pasMep npemilH 3a
Hellle njanla To BCEM ROKasaTensiM.

qHCledHs Ha 3apaboTHYIO NJATy LeXOBOro nepconana cocrapnsior 4,65%.
OpTH3aLHOlIBE OTURCNeHHA cocTaBnsioT or 8 no 11,5% ot cToumocTH o6opy-
A" H MoHTaWa. llenst ha xonoauibuoe oSopynopamniie NpliHiMalOT No npei-
aty Ne 23—02 I'ocynapereennoro Komnrera uen npi 'ocnsane CCCP.  Hmerotest
XM Ha NPOHM3BOACTBO MOHTaXHHX paboT. Ecan nenm na mowram HenapecTHsl,
ICTh MOMTAXKHBHIX paGoT MOMNO OPHEHTHPOBOUNO NpuHATL B paavepe 20% oT
et oGopynopanns. Kpome Toro, nosus 6HITE yureHb! pACXOIK HA YNAaKOBKY
icnopTHpoBaike ofopyroBauia B pasmepe 7% oT ero croMMoctH.

A= (1,07 Uos + Huour) m, (16.7)

- aMOPTHIRLAOHHLE OTYHCAEHHA, Dyb.;

~ KOS(MPHIHCHT, YUHTHBAKOULHA PacXoim HA YNAKOBKY H TPaHCNOPTHPOBanne 000PynoBalna;
- CYMMapHan cTouMOCTs oGopyAoBanus, py6.;

- CTOMMOCTE MOHTAMIHX paboTr, py6.;

- HOPM3 BMOPTHIAUHONHWX oTyncAewufl (m = 0,08 = 0,115),

CXOAB Ha TeKYUU§ pemoit ofopyaopanus npuunmMaot no 50% ot amopTtisa-
uXx oTunchedHii. Pacxoaw no oxpane Tpyaa npuHiManT M3 pacuera 30 py6. B
1 oaHoro pa6otaioulero. Pacxonnl ua cozepmanue 31aHH, coopyxeHufl, ofio-
apus npuunpMaoT 1o 1,6% oT cTonMocTH OCHOBHHX (OHIOB.

HeNTHPOBAUHO CTOHMOCTL | M? 3nauns c oGopymoBanHem coctapaset of 20
py6. s XONOAHMBHHKOB emKocThio 1500 T 1 Gonee, or 40 no 5G py6. — nas

iIJblIKOB eMKoctbio 300—600 T, or 55 ao 80 py6. — ans XONOMMILINIKOB -

b0 12—125 T (0THOCHTENBHAA CTOHMOCTb XOJIONHJBHHKA MeHbllied eMKOCTH
CTOHMMOCTH Go/lee KPYNHOro XOJOAHALHHKA).

OBIMOCTD SAAHHIT ¢ 060PYROBaNIeM MOXeT GLITh TaKe onpenesena no yaeabibiM
ANBHBIM 3aTpaTaM Ha | T eMKOCTH XOMOAHNbRMKA. IS MHOrosTamHeIX Xos0-
HKOB 6o/1bluol eMKOCTH HX MO0 nprHATh oT 230 no 285 py6., nns oaHO3TaXK-
OJIOMIHTBIHKOB eMKOCTEI0 300—3000 T — 350—625 py6., emkocthwo 12—1257 —
1920 py6.




[y

Pacxonnt Ha H3HOC MaJOUEHHOrO H GBICTPOM3HAUIMBAIOLIErOCS WHBEHTAps AOJIKHE
cocrapaaTh ne Gosee 10% OT 'aAMOPTH3AUMOHBEX OTYHCIEHRH,

Ha npoyne pacxonnl npepycmarpupaercs no 0,5% or oﬁmeﬁ CYMMBI Li€XOBHIX
pacxopon,

llexosan cebectonmoctb. Cymmapunifi pacxop no Kaxnoi c‘raTbe NenyuTcA Ha BH-
patorky xonona. ITonyuennble pacxoih na eQHHHLY XOJOAA CKAANBIBRIOTCH H  cO-
CTaBNAIOT CceGecTOMMOCTE NPOH3BCACTBA €AHNHIBI XOJOAA.

|

OCOGEHNOCTA ONPEAEJAEAAA CEBECTOMMOCTH EJHHHNLI XO0J0JA
JUIT MAJIBIX XONONNJIBHBIX YCTAHOBOR

B ycnoBrax skcniiyatanui ce6ecTONMOCTh EAHHHIL! XONOA2 Ha MabiX YCTAHOBKAx
ON PeNeNsIOT PeNKo, XOTA HaJHuhe TAKHN PacueToB NO3BOJHJIO Gbl KPHTHYECKH OLIEHHTH
coctosaiine jen. ‘ L '

B nnatiopoil KaNbLKyAsiLHA MaJBIX XOJOAHABLHHX YCTAHOBOK cTaThbH pacxona
6ynyT HECKONLKO OTNHYATLCA OT PAacCMOTPEHHLIX B NMpENbIAyUIeM pasaene, 4To Bbi3-
Ballo cneuitpHkoil obenyxuBaliga. Ce6eCTOMMOCTE €AHHHIB XOJOAA ANA TAKHX yC-
TalloOBCK ONPEeNeNHTC KaK CyMMa pacXo[OB 1O CTarbsM: SJAEKTPOSHEPTHA, Bola
(ecnH HMeeTCsi KOMIAEHCATOP BORANOrO OXJAXAEHHN), TeXuHdecKoe o6ChymHBauHe
H peMOHT OGODPYROBaHHSI HJH KOMIJEKCHOe ofCJyxHBallHe, aMOpTH3aUNA, pacXoiu
#na naouiallb, 3aMliiMaeMylo arperaTaMH.

BupaGorky xonona npe xosdxpuusente pabouero ppemenn 0,4 B ycaopHeX enu-
HHNAX B TOL MOXHO ONpelenTh no dopmyne

Q=30Q., (16.8)

rae Q, — X00/0NPOU3BOAHTENLHOCTL ArperaTa, BT.

Pacxonn Ha snexTpoSHEPrHio ohpenensiioT Tax e, KaK AN KPYNHEX YCTaHOBOK,
€ yUeToM COOTBeTCTBYIOULEro KO3(MpHuMenTa pabouero BpeMeni,

Pacxonbl na Bojy MOXHO ORPeN@JHTH MO PacyeTHOMY PAacXony BOA, IPeano-
narafi, 4To BOpocilaOkKeHHe npsAMOTOUHOE, HO NIPH STOM usenye*r ygecTb yMesblueHHe
pacxo,na BOABI B GoJnee XONOAHLIE NepHon.

Pacxonb #a Boay Py (B KON.) MOXIO ONpesennTh no ynpomemroﬂ dopmyne

1,25 o

T (16.9)

Py =

rae Uy, — newa na sogy, KOn.;

Afgy — narpee Boanl Ha Xoupewcatope, °C.

Ipn Bm6Gope TeMnepaTypHOro nepenaja B KORAEHCATOPe CJEAYET yuecTh CyMmap-
MBI pACXOA Ha 3JIEKTPO3NEPrHI0 H BOLY At OnpeneNieHHs HaHMEMbUINX 3aTpaT
HA NPOH3BOACTBO XoJiola.

Texnuyecxoe OGCJ'IyH{IlBaHHC XONOAHJNIBHLIX ym‘auouox BKJIOYaeT B cebA TeXHu-
YeCHHT YXOJ, oCMOTP ¥ MaJbifl pemonT,

B onTtosmix neHax Ha TeXHHueCKoe oﬁcnyn{uﬂauue XOJIOJJ,H.'H:HHI yc‘l‘ﬂHOBOK
YuTeHH 3aTpathl, CBAi3aHHLE C 3aMenOifl TEPMOPEryJHpPYIOUIHX BeHTHAefl, pene
DABNEHHA, MATHHTHRIX nyckaTeneil, pemHefl, CHNbLGOHHKX CaNLHHKOB, a TaKXe
Ha Jo3apAnKy cCHCTeMnl XJajzareHToM H MacJiOM NO YCTAHOBJIEHIILIM HOpMaM.
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Iennt na cpenwnii pemont oBopyacBalius lle BKAIOMAIOT paGoT no JAEMOHTaMYy
arperaToB AAs PEMOHTA 1l MONTaxy o00pynoBauns noche pemollta, KoTophie onJa-
YHBAKOTCA N0 COOTBETCTBYIOIIM PacleHKaM.

Tpiineneniie koMnneKcHOro 06CAYKUDBRIIISA OCOPYAODBAIISI NPHBOANT K YRPOILENNIO
pacyeTos, TaK KAaK PAacxXolbl HA PeMOlIT H oﬁc.nymmarme B 3TOM Cliyuae OTHOCAT K
JlHOIi CTaThe,

OnToBue lleus 113 KOMNJEKCHOE oﬁc.nymmalme yuumaaao? CTOHMOCTh  KanH-
TaNbHOrO, Cpemlero H Manero peMonToR oBopyRnaBaiifl, CTOUMOCTL JeMOHTaXa 1is
PeMONTa H MOHTAXKA NOCJE PEMOHTA, CTOHMOCTh TEXIHHYECKOro o6eyKHBalius ofopy no-
BaHis, BKAIOYAA 3aTpaTh, cBA3aHMbe ¢ 3amenoii TPB, PII, maruntumx nyckatenef,
pEMIIEH, Ha NO33aPAIAKY CHCTEMbl XOJOAHJAEBHBIM Are€HTOM H Mac/joM, CTOHMOCTL Ka-
NHTANbIOTO H CPelHEro PeMOMTOB 3NEKTPOABiraTesefl, BKAIOYAN JAEMCHTaX IAd
peMOHTA I MOHTaX TNOCJE Hero.

Lenn n1a Texuiyeckoe o6cnymupanbe, CpeIHllli peMolT H KoMmnjekcHoe ofcay-
JKIIBAHHE NPBIMMAIOT, N0 JAHHBIM MECTHRIX KOMOINATOB No OOCHYXHBAHHIO XO-
JONUNBLIOrD O6OPYAOBAHHSA, ¢ yueTOM CYMIECTBYIOMX 11a16aBoK il CKIAOK AN pas-
JNHUHBIX ofaacTelt (onTobkte nenk Ans npeanpuathit PCOCP yTeepxaensl npiikasami
no Munrcrepctey toprosn PCOCP Ne 79 ot 29 anpeas 1972 r. B Ne 371 or 9 Hoa6ps
1972 r.).

Awmopruaauwsionsbie ordiscaeniisi onperensiorT no gopmyae (16.7).

Ilns X0NOAMNBHHX YCTAHOBOK NPEANPHATHA TOProBAH it OOUIECTREHBOro NHTAHHA
_ YUHTHIB3IOT PAacXOAK Ha N/IOMIANL, 3AHHMAEMYIO arperaTamH. Ilas atoro neo6xontmo
“auarh ueny I 1 M® nnotuany -nomelnennii. Jlanuue o ueite NAOMAAM TOProBbIX NpeR-
HPHHTHII JOMKHB OhiTh nojayuensl OT MGC’I‘H}JIX opralmsamm B y‘iEﬁllle NPOEKT3X
OPBEITHPOBOYNIO MOKIIO NPRHATE neny | M* nnolmanu s sansemusix sraxax 120 py6.,
B noaBajax — 80 py6.

Hopma amoprTi3anns Ha njowmaab AN TOProseix opranusani 4,3%.

) - " 'TABA {7

OQOPMJIEITHE PACYETHO-TIOACHUTEIBHON 3ANTACKNA I TPAGHYECKONA
YACTH

KypcoBoil ¥ ARNNOMHBI NPOEKTH COCTONT H3 PacyeTHO-NOACHHTENBHON 3aNmHCKA
H rpadHuyecKoil 4acTH.

Pacuetno-noscHHTeNhHas 3anicKa H YEPTEXN JOMKHbL GhiTh BHINOJMEHB B COOT-
BETCTBHN ¢ geilfcTBYOWHMH crausaapTamMy Ensiofl cHeTeMbl KOHCTPYKTOPCKOH NOKYy-
mentannk {ECKIL).

Ipadiyeckyto yacTh NPOEKTa BHNOMHAIOT Ha JBcrax Gopmara 24 FOCT 2.301 — 68,
Ha kamaom necre nonixita 6biTh pamiKa Ha pacctosund 5 mM ot kpas. Cnesa ocras-
NS0T noJe WHpiHOH 20 MM. B npapoM HIDKHEM yry pacnosiaraioT ocHoBHYI0 HARIMHCE,
pasMepbr n LioMepa rpag KoTopoi npubexesint na puc. 17.1 (nomepa rpadg ykasaunt
B ckoOkax). OcuopilLie Haanicli BHNOJHAIT B coorserctsin ¢ T'OCT 2,104—68.

B rpadax ocuoBHON HamnHcH yxa3mBalwr:

B rpade | — HaHMEHOBaAHHe H3NeJHA H HAHMEHOBaHHE JIOKYMeHTa, ECIH STOMY JIOKYMeHTY

npacsoen wHpp (B KypPCOBHX I AHMJIOMHBIX NMPOEKTaX a 9TOR rpaje crelyer yKaaaTh HalBaiHe
pa3pabatmBaeMoR YCTaHOBKH nO TeMeé NpoeXTa);

-250

= i "y ol T o -

el

PR LI

i kot




0

B rpade 2 — ofo3navenne NOKyMenTa (AN Gosee cBOGONHOro pa3MellenRs TEKCTa B yuel-
HEX NpOexTax B STOR Fpade MOXEO yKa3aTh Ha3BaHHE HepTexa);

B rpade 6 — macwraé no I'OCT 2.302-—68;

B rpaje 7 — nopaakoshit HOMep JHCTa;

B rpage 8 - obulee KONHYECTBO AHCTOB AOKYMEHTa;

—
: (26) 2 . ] ’
al 1L 0 5
A L oy pr - - A1
.] [_ = i .
i I N ) 50
: {2 o
(i) (150 [ (16} 7 _11%)
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Puc, 17.1. QcnoBHas naanuck ua ueprexkax no FOCT 2.104—68.
8 rpae 9 — nauMexHoBanye TEXHHKYMa H WH(QP Y4YaWerocs MR nomep yueSHOA rpynnu;
B rpaje 10 — xapakrep paloTu, BHINOAHAEMOH JHIIOM, MOAMHCKWBALWHM HOKYMEHT (B Kyp-

COBOM H IWMIOMNOM NMPOEKTaX Yy4amuica H DYKOBOAHTESH, KOHCYJAbTHpOBABIIHE ydaurerocs
Mo AannoOMY pa3fieny MpOEKTa);

B rpape 1! — (haMHAHH AU, MOANHCABIIHX ADKYMEHT;
B rpape 12 — noanucH aAnu, gaMHAHN KOTOPHX yKadanH B rpaje 11;
B rpade 13 -— nata noamHcaH#s AOKyMenTa;

rpapt 3—5 u 14—18 B KypCOBWX ¥ AHINOMHHX MpPOEKTaX ne 3aN0NHAIOT.

B rpade 1 Temy kypcoBoro HJH ZHIJIOMHOTO TPOEKTa YKA3LBAIOT B HMEHHTEbHOM
nafiexxe (Hanpumep: «XOJOAHNBHHK pacnpezenHTeNbHuil  emKocTbio 1500 T»), a
B rpage 2 — Ha3BaHHe yepTemxa TAaKKe B HMEHHTEJIbHOM majeme (anpumep: ¢Cxema
XOJOAHNBION yCTAHOBKH»). g

Ilnaner 1 pa3pesb! XONOAHABPHHKOB H MANIHHHBIX OTAEJICHH# BLINOMHAIOT B Macu-
tabax 1 :40,1:50,1:75,1:100, 1 :200no I'OCT 2.302—68. Macwtab ykassinawor
B rpade 6 ocHopnoil naanucu. EciH Ha uepTeike HMEIOTCA BHALL, BLINOJHEHHLIE B APY-
rom mMacinTabe, T0 y KaxJjoro Takoro BHRa AoJeH ObiTh yKA3aH MaculTaf, oTIocs-
muiica k sTomy BHay. B rpade 6 ocHoBnofi HaznucH macumitab yKaseiBalOT MO THRY
1 : 100, B octanbubix ciyuasnx — no Tany M1 : 10,

O6ine TpeGoBaHHS MO BhinosHeHHIO cxeM onpepensiotess [OCT 2.701—76 (puaw
W Ttunw), IOCT 2.702—75 (npaBuna BBIMOJHEHHA  SJEKTDHUYECKHX  CXEM),
I'OCT 2.704—68 (npaBusia BLINOJIHEHHA THAPABJIHYECKHX W MHEBMATHYECKHX CXEM).

CxeMbl BRINONTHAIOT Ge3 cobmogennsa MmacmTaba. DemeHTsl H ycTpoiicTBa H306pa-
XalOT B BHAE yCJI0BHBIX rpadnuecknx ofiosnavennf. Ha TpyGonpopoaaXx yxaswBaior
HanpabJieHHe ABIKeHHS cpelel. TPpyGSonpoBoak! pasnHYHOTO HasHaueHHf 0003HAYAI01
uudpaMy HAH JHHHAMHM PA3JHYHOIO HAayepTaHHA ¢ 06a3aTesbnoH paciuHGpoBKofl
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. noanx cxempl. [To jefiCTByoWEMy cTauaapTy B XOJOAHJbION yCTalopke Tpy6o-
JOBOAIE WMEIOT ceaylomue nomepa: 1 — sona, 11 — ammuak, 14 — macio, 18 —
jajionkt, Jlns pacconoB HoMep ne onpegenell, NPoeKTHbie Opranllaailii ofo3na-
10T TPySONpPOROAK! ANIA paccona liomepon 28 win GykBoit P. Jaa Toro uTobsl pas3sin-
(Th TPYOONPOBOIH, TO KOTOPHIM JIBIKETCA XJafaresT pas/iiyioro cocToANNA,
.00 NHGpb! MOMEULAIOT GYKBY # 1w r ais ofoaHauenus COOTBETCTBEHIO K-
,cTioro TpyGompoBosia uAN TpyGonpopoga, NO KOTOPOMY JBIDKETCA razoofpasinlii
jafaredT. MoXHO NPNMEHSTb W gpyrue oGoanaueHlis, nanpuMep, ANA OTTaHBa-
-AbHBIX TPYOONPOBOAOB, NPEHAXNLIX H AP. '

Snementsl 0 YCTPOHCTBA HYMEPYIOT NO NOPAAKY, Hawlias ¢ eunliinbl, wo Ha-
pamjenmio notoka paboueii cpelnu. Homepa npoctanasior ha noAKax JHnni —
tiocox. TTpoHyMepoBanitbie 3JeMelTLl 3aNHChIBAIOT B Mepevyetib SJEMEHTOR B BILAE
(6nubl, 3anonusienofl ceepXy Buuz. [lepevenn 3/emenToB pAcrosaralorT Hal oc-
OBHOM HAAMUCLIO, @ NpH OTCYTCTBHL MecTa had ueit — caepa. B nepeulie 3)1eMENTOB
sefoTest cnenyicime rpadel (B ckofkax ykasalibi paamephl rpad): nepsas rpaja —
opsiAKoBkifi HoMep (20 Mm), BTopan rpacda — oGo3uavenie (50 MMm), TpeTbA rpaa —
anmenopatie (70 MM), veTeepTas rpada — koanvectso (10 mm), nsTas rpata —
.puMenanne (ocTanbuce 35 MM).

Ha cxemaXx JonycKaeTcs TOMEINaTh pasjHUHRE TEXHHYECKHE JAHHBIE, XapaKTep
OTOPEIX OMpENeNAeTCs HA3HAYCHHEM CXEMHI. HUx ykasmBaior Ju6o okojo rpagu-
CCKHX Ofo3Hauenlli (CrpaBa WJIn cpepxy OT XapaKTepH3yeMoro snementa), anfo
4 cBoGonnoM none cxembl, Okono rpadmueckux 0503HaueHnid o0blio yKa3bisalor
OMHHAJBIOE 3laY€elllle NTapAMETPOB 3/1eMEHTOB, a Ha MOJsAX ~— AHarpasMil, Tabuinis,
¢cKCTOBHIE YKadalud, "

CxeMH XOJOAHJBIBIX YCTANOBOK MOXKHO BHINOMHATH KaK MJOCKHMH, TAK B aKco-
OMETpPHYECKHMH, .

C6opounnifl H MORT2XHENI YePTeKH BRITOJHAT B MacwTabax 1:2,1:25,1:4,
: 5, 1:10 no TOCT 2.302—68. Bunonuehne cOOPOYHBIX H MOHTAMHHIX yepTexeil
oukHo coorteetcteopath [OCT 2.109—73.

Creusppkaiiio B y4eGHbBIX TTPOEKTAX [OMyCKaeTcA paMeilaTsb Ha COOTBETCTBYO-
iEM JTHCTE.

B kypcoBom npoekTe rpaduyeckas yacThb COCTOHT ofbiylio 113 JABYX JHCTOB: Ha
,ANOM MpeACTaBAAeTcA TIaH H Paspessl XOJNOAMJIBHHKA WJAH MAUIHINIOTO oTAesenus
.3 38BHCHMOCTH OT IIpHHSTOr0 B Y4efHoM 3aBeleliHH XapaKTepa 3ajanug), Ha ApyroM—
xema XOJVIOOHJBHOH yCTauoBKH. Kak npaBHNO, BHINOJHAETCA NpHILHITHAJ bHAs
j10/THAs) CXEMA XOJOAHJBIiON YCTAHOBKH, ONpejensioulas noJiisi COCTaB 3/IEMENTOR
1 cpAsell Mexnay UHMH. ’

B aunJoMHBIX NpoekTax rpadHueckas yacTb BKMOUACT 4—5 nucros. Cojepxanue

padmueckoil HACTH OMPEAENALTCS HKIOBOH KOMHCCHeli TeXHHKyMa TO COOTBeT-

teylowed cneuxanu3aunn. He cneayer crpemyThesl K YBETHUEHHIO ofineMa rpa-
[prueckoli wacTi: Jydwe ofecmeynTr Gosee riyGokylo npopafioTky npeicTaB/faeMoro
JaTepHana. .

PacueTHO-NORCHHTE/IBHYIO 3aNHCKy OQOpMIRIOT B cooTBeTcTBIN ¢ TpeboBaHnsAMi
« BHMONHEHHIO TEKCTOBLIX AOKyMentos no I'OCT 2.1056—68 n 2.106—68. 3anucka
{o/KHa OLITh HanliCaHa aKKYPATHO, yepHHJAMH §1a TaJKHX JHCTZX nHcueft Gymarn
popmata 11 TOCT 2.301—68 (notpeGuteabcknii dopmar Ad rOCT 9327—60), Texcr
ANINeTCH Ha OfHOM cTopoHe JIHCTA, Kamabld JIHCT HMeeT pamKy wnpuioft 5 MM 1 C
1eBOA CTOPOHLI mofie ANs MOMWHBKM whpHuoi 20 MM, TMpn HamHCaHHH TeKCT2 He-
06X0ooNMO CheAnTh, Y100 CJ0BA ne BRIXOAHJIH 33 paMKy.
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Ha kawnom saucre nomxHa 6mTb ocnosuan, Haanuck no I'OCT 2,104—68. Ha
NepBOM JINCTE PacueTHo-NOACHATEIbHOA 3anHCKH HaanHch pasmepoM 185X 40 mm co-
ctont 13 rpad 1, 2, 4, 7—I18 (puc. 17.2, a), Jas sanoauenusn rpad 4, 7 u 8 ocras-
JIAeTCSl CTPOKA BHICOTOH 5 MM, a OCTa/bHO® MEeCTO B NmpaBoM HHXKHeM yray (BwicoTofl
15 mn) 3anumaer rpada 9. B rpade 7 ykasuiBalor nopfiAKoBHE HoMmep JHCTa, a B
rpadie 8 — ofiilee KosityecTso nkcTOB B 3anucke. Fpaget 4 w 14—I18 ne sanonnsor,

Ha nocaenylountux sucrax aanfckn HaAnnce pasmepom 185X 15 mm coctont na
rpad 2, 7, 14—18. Jas rpager 7 (Homep sHcTa) B npaBoM Yray rpadibl 2 ouepyHBaloT
mecto luupuHofi J0 MM: B BepXiiefl cTpoYKe BLICOTOH 7 MM Je/IalOT Ha/ANHCh <IHCT?, a
B Hukueh (8 MM) YKaswBalOT COOTBETCTRYIOWHH Homep Jncra (puc. 17.2, 6).

) 105 |8y | (o | (8) - (2)
Usm. [Aucn| K doxym] fodnucs | Aama
pazpad flum._} fluem | lucmab
ﬂpoﬁ, WL ®
(1) [ (Z) | (/%) (1)
H. Kanm. o (9)
Ymi. . o
a
5 - Nuem
() 15 [ (i) (7| {18) (2) .
Usm, | fucm| N°doxum] nodnuce | ama (7}
]

Puc. 12.2. Ocnosnas HAANHCE ANA TEKCTOBMX KOHCTPYKTOPCKMX AoKyMenToh:
@& — ans @epBOlo HAW 2ArANABHOr0 nHCTAE; 6-Alll' TOCRCAYIOUIHK AHCTOB.

- Pacueriio-nosciyTesbHasn 3aNHCKAa 10JKHA HMETh THTYJbHBIA Juct. Ha TaryabHoM
JIHCTE YKa3jblBAlOT HaHMENOBAHHE MHNHCTEDCTBA, KOTOPOMY RNOMMMHEH TEXHHKYM,
noJiHOe HaHMeHOBallHe TeXHHKyMa, TeMy AMIJIOMHOrO NMpOeKTa, HanMeHoBatMe Jo-
KyMenTa (pacueTio-TOACHHTE bHAA 3aMTHCKA K KYPCOBOMY HJIM IHINIOMHOMY TIPOEKTY),
daMIITHIO, HMS H OTYECTBO yuaulerocs, GaMHIHH # HHNUHAJIEL KOHCYJbTAHTOR, rol
BLINOJIIIEHHR TpoeKTa.

Tema punnoMuoro (WAH KypcoBoro) NpoekTa ROMIKHA COBMAjJaTh € OCHOBHOMN
HAJMNChIO Ha YepTemax B Tpade 1,

PacyeTHo-nosICH TENBHYIO 3aNHCKY NORTHCHIBAGT yyawuiics, BHNOJHHBILKA 11 poeKT,
H KOHCYJbTaHTL, Kak OCHOBHOM, TaK H MO OTAE/NbHLIM pasfiesaM TPOEKTa.

B pacuertno-noficHuTenblofl 3anHcKe fOMKHL SLITh TPOH3BeeHbl Bee HeoGXONHMbIE
pacueTel, NMOATBEpPMKAaAlolle LENecoofpasHOCTb NPHHHMaeMbIX TeXHHUECKHX pelle-
Hulf, naHbl OMHCAWWA CXeM, oBOpyAOBaWHSA, CPEACTB ABTOMATH3alUWH, BRIMOJHENEI
IKOHOMHYECKHE pACUETHI. .

B navase sanucku nesecoofpasHo NPHBECTH OIVIABJEHWe, YKa3kIBAIOLEE HaJjHuHe
OTAENLHBIX pa3jiesloB H NOCJeA0OBaTeNbHOCTL HX HAJOMeHHdA, B ornasmennn caenyer
0603HAYHTh HOMEpa JIHCTOB, Ha KOTOPHIX HAYMHAETCA pa3fel.

B pacuerHO-nONCHHTENBILIX 3aNHCKAX NPOEKTOB XOJOOW/IBHHKOB ~pa3JH4ynoro
Hazlayenss MOMeT ObiTh NMPHHAT TAKOH NMOPANOK PACTONOMEHUS DA3feNoB:

1. BBenenne. DkoHOMHMYECKHe NpeANOCHIKH,

253



BuiGop pacueThsIx napaMeTpos.

Kparkoe onkcan#e CTPOHTENBHHX KOLCTPYKIHH.

. Onpepenetne naowajeil xamep W BbIGOP nAANHPOBKH.
. Pacyer TonWHHEI TEMIOHIOIAUHOHHOIO CJOS.

. TennoBo# pacueT kamep XOJOAWIBINIKA.

. Bufop n oGocnoBamiie CHCTeME! OXJamjelHs.

8. Pacyer n moaop OCHOBHOIO H BCNOMOraTeAbHOro ofilopyaoBaunf.

9. Bufop cpeacTs aBTOMaTH3AUHH U OCHOBHLIE XAPAKTEPHCTHKH APUNATLIK aB-
TOMAaTHYECKHX NpHOGOpOB.

10. Onncanue cxeMsl XOJOAHJIbHOR YCT2HOBKH,

11, Onucanne KoHCTPyKuhin 06OPYAOBaHM, NMPHHRATOrO B NpoeKTe (NOAPOGIO
OMHCHBACTCH KONCTPY KL Kakofi-nmGo Mawhpb, annapaTa HJIH NpHGOPa Mo 3a4aHuio
KOIICY/IbTaHTa, HO O0f3ate/blio N3 YHCAA TpOMEllelltblX B [IPOEKTE).

12, MNopapok BulmoJinelns MOHTamHLIX paGoT no 3ajannio ANS OfHOTO H3 BHAOR
oGopyROBaHNA, TPIMEHEHHOrO B NPOEKTE.

13. OcHoBHblE NMOJIOKEHHA MO TEXHHKE Ge30MACHOCTH MPHMEHHTEJbBHO X BBUTON-
HAEMOMY NpOexTy.

14. MexaHusanus NOrpysouHO-pasrpy3oulblX 1 TPaHCIOPTHEIX paboT,

15. Onpenenenye ceGeCTOHMOCTH €AHHHIL X0J04a.

16. CnHcoK 1CRO/Mb30BAaHHOH JIHTEPATYphI. .

10T NOPRAOK He nBAAeTCs o6f3aTeashbiM. OriesbHLIE pasfensl B pacyeTHo-
NOSICHHTENLION 3anHCcKe MOTYT OTCYTCTBOBAaTb IH, H2o60pOT, MOrYT GLITL BBeleHb!
HOBLIE Pasfenhl; NpH HEOGXOMIMOCTI  HEKOTOpLie pasfensl MoryT GhiTb COBMe-
WIEHHI .

Kaxanifi pasfienN pacyeTHO-NOACHNTEILHOA 3aNNCKU HAuNHAaeTcs ¢ HOBOfi cTpa-
MHLL TOf COOTBETCTBYIOUHM TNODPANKOBLIM [IOMEPOM, YKa3aHHLIM B Or/aBACHHH.
3aronoBKIl Aena0T KPYNHbIM WpH(TOM H noAYepKHBaloT,

B uawane paszena AaioT KpaTKoe onpcaHie BLITOJHsIeMofl B Hem paGoTsl, NpHBO-
AaTcs ueoGXonuMue pis pacueta diopmyJsael. Bee Bennunubl, Bxofsulite B GopMmyny,
NOACUAIOT, H NPHBOAHTCA HX pasMepHocTb, B panbueituem GopMyasl we noBTopsorcs,
a TOALKO fenaeTcf CChiKa HA HHX. JKenaTes Lo MMOrOKpaTiO NOBTODAIOUIMECH
pacueTw CBOAMTL B TalNHULI AJNA 3KONOMAN MeCTa Il Bpemeln. opmul IEKOTOPBIX
TaGMuIl AWkl B COOTBETCTBYIOULHX pa3feNax, HO 5TO he HCKJIOYAET BO3IMOMKIIOCTA
ycoBepLIeHCTBOBaNEA NPHBEAEHHBbLY TabaHIL M cocTasjlenns HOBHIX,

Jlna noscHenus OTAG/NbHBIX PAacyeTOB B 3aNHCKE BBIMOJHSIOT CXEMBI M DHCYHKH,

Bee pemuuuubl, NMpHIATHIC B pacueTax, KOMKHEBL [IMETh CCLIIKY HA HCTOYHHK,
N0 KOTOPOMY OWH TNpPHHATHL.

Ocoboe BHHMAHHE Heo6XOANMO oOpaTiITh HA NpHMEHEeHNe B pacyeTax OAHON cH-
cTeMunl efliiiHu, 4T06bl HCK/IOUHTH owiiGkk. TlodToMy pexomenfgyercs pa3sMepHOCTH
BeeX BeAHYHN YKaablBaThb CTONbKO pa3, CKOJNBKO OHH BCTPeYalorTcs B pacyerax,

Ouenb cepbe3Ho clleayeT OTHECTHCh K COCTABJeNio CNHCKA HCHO/b30paHiof
JINTEpaTyphl, B KOTOPOM AOKUb OLThb YKAa3aHL BCE KHHIH, H3 KOTODLIX 3aHMCTBO-
BaHbl XOTA Obl ONHA BeJYHHA HAH TOHATIE.

B nepBylo ouepeat yxa3apBaloT¢s nporpammubie JoKymenTnl KommyHHcTHYecKolR
naprin Copetckoro Cooaa u CoBeTcKOro npaBHTENbCTBA, 3aTEM BCe HCNOAbL3OBANHbIE
KHHTH N0 CHenHaAbHOCTH, NO MeXaHl3aitHH TOrpy3oyHO-pPA3rpY30YHBIX H TpaHC-
nOpTHBIX pafoT, oXpaHe TPyNa, 3KOHOMHKE.

CocTaB/f10T CMHCOK HCMNONBL3OBaHION JIITEpaTYpsl € yKa3anneMm daMHIuA BCex
4BTOPOB, NOJHOro HA3BAHHA KHHCH, H3JaTeNbCTBa H rofa {13fanHda,
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B Texcre pvaeT]lO'ﬂOﬂCHHT’eJIbﬂoﬁ 3anHCKH Ha3BalHE KHHUIH HE NOBTODRAWOT, a3
Benuuniry, MPHHATYD MO KHHre, yKasulBalOT ClenyioullM oépaaoM:
Hlilll[KaTOprlﬁ K.f1,1. KOMmpeccopa

ni=0,8 [3], Taba. 20, c. 117,

ﬂpn BEITOJMTHEHHH pacqemc-noscnmenbmﬁ BaMMHCKH Heol6XoARMO AoGHBaTHCA

YeTKOCTH H HCHOCTH H3JIOXKEHHS. Bee nocjenywulie paspesel  3aMHCKH  AOJHKHB
GLITh CBAI3ANIK C npeabinymHMH. Hroroenie gannne pacueTa TOJMKHBI GhITh BBIIEJIEHE H
NOAYEPKHYTHI,

Henbasn penaTh B 3anHcke COKpalueHHﬁ Kpome oﬁmenplmmbrx TaK KaK 3TO
3aTpyZRuseT YTeHHe H TNOHHMaHHe TeKcTa.

O6uinfi o6beM pacyeTHo- l'I'OﬂCHHTeJleOH 3aMHCKH K m{nJIOMHoMy NpoeKTy He
Jomued mpesbnitate 80 c. )

Pacyerno-nonacuuTeibHas samicxa K KYpCOBOMY NPOEKTY JOJMHA COJEPIKaThb
40—50 c. o ‘ , ,

-



[Tpoponxenne

Y aenbtuil 0Gben Yaenbhana suranenus YaensHan sarponus
Jlasnenue
abconar-
uoe, MIal wyavacru tapa WuaKOCTH &', napa ¢*, HupkocTn s’ napa 5%,

v, ajkr v, wyk | kI /[kreK) | kI f(krK) wilm (ke K) ® L [ (xw K)

0,092 0,67 0,173 370 537 3,89 4,58
0,101 0,67 0,160 372 538 3,89 4,58
0,110 0,67 0,147 3714 539 3,90 4,57
0,119 0,67 0,137 375 540 3,91 4,57
0,129 0,68 0,127 378 541 3,92 4,67
0,140 0,68 0,117 380 542 3,92 4,57
0,151 0,69 0,109 381 543 3,93 4,57
0,163 0,69 0,102 383 544 3,94 4,57
0,176 0,69 0,095 385 544 3,94 1,67
0,190 0,69 0,088 387 516 3,95 4,56
0,204 0,70 0,082 389 547 - 3,9 4,56
0,220 0,70 0,077 391 548 3,97 4,56
0,236 0,70 0,072 392 548 - 3,97 4,56
0,253 0,71 0,067 394 549 3,98 4,56
0,271 0,71 0,063 356 550 3,99 4,66
0,289 0,71 0,059 368 861 3,99 4,66
0,309 0,72 0,056 400 552 4,00 4,56
0,33 0,72 0,052 402 553 4,01 1,66
0,35 0,72 0,049 404 554 4,01 4,56
0,37 0,73 0,(H6 406 555 4,02 4,55
0,40 0,73 0,044 408 556 - 4,03 4,55
0,42 0,73 0,041 410 556 4,03 4,65
0,45 0,74 0,039 411 557 4,04 4,55
0,48 0,74 0,037 413 558 4,05 4,55
0,51 0,75 0,035 415 559 4,05 1,55
0,54 0,75 0,033 417 560 4,06 4,55
0,57 0,75 0,031 419 561 4,07 4,65
0,60 0,76 0,298 421 562 4,07 4,55
0,63 0,76 0,288 423 562 4,08 4,55
0,67 0,77 0,026 425 563 4,09 4,55
0,70 0,77 0,025 427 564 4,09 4,65
0,74 0,77 0,024 429 565 4,10 4,65
0,78 0,78 0,023 431 565 1,11 4,65
0,82 0,78 0,021 433 566 4,11 4,55
0,87 0,79 0,020 435 567 4,12 4,55
0,91 0,79 0,019 437 568 4,13 4,55
0,9 0.80 0,018 439 568 4,13 4,55
1,00 - 0,80 0,018 441 569 4,13 4,4
1,06 0,81 0,017 443 570 4,14 4,54
L1 0,81 0,016 445 571 4,15 4,54
1,16 0,82 | 0,015 447 571 4,16 4,54
1,21 0,83 0,014 449 572 4,16 4,54




! ’ Mpunoxenne 3
Ta6auia NapaMeTpoB HACHILEHHHX NAPOD xaanona=22 (no nanwsm BHHXH)

a k- V penbusift 06BeM ¥ aebHaR SHT2NLMNA V aeabHas SHTPONUA
go 25 q KHAKOCTH napa ¢”, wuaxocT £y napa l'.’ MHRKOCTH S’ 4 napa §",
E"_ El%é ::".mn/xr nu:’,'ur x,ﬂﬂ(/‘(xr-l(l ﬂﬂm?(xr-l(l w i [ (kr-K) xﬂ»?l(xr-l()
60| 0,010 0,68 0,564 ase 578 3,72 4,87
—58| 0,042 0,69 0,483 . 335 579 . 3,73 4,87
—56| 0,047 0,69 . 0,436 337 580 3,74 4,86
—541 0,062 0,69 0,394 T, 339 681 3,7 4,86
—52}1 0,058 0,69 0,356 341 582 3,76 ‘ 4,85
—50] 0,065 0,70 0,323 343 583 3,77 4,84
—48| 0,071 0,70 0,294 346 584 3,78 4,84
—46| 0,079 0,70 0,268 T 347 585 3,79 4,83
—44] 0,087 0,70 0,244 350 586 3,80 4,83 -
—42| 0,0% 0,71 0,223 352 586 3,81 4,82
—40| 0,105 0,71 0,205 354 587 3,82 4,82
~38| 0,116 0,71 0,188 356 588 3,82 4,82
—36| 0,127 0,71 0,172 358 589 3,84 4,81
—34) 0,138 0,73 0,159 361 590 ~ 3,8 4,81
—32| 0,15 0,72 0,146 363 591 3,86 4,80
=30| 0,164 0,72 0,135 . 365 592 3,87 4,80
—28| 0,179 0,73 0,125 367 593 3,88 4,79
—2| 0,194 0,73 0,115 370 594 3,88 4,79
—24| 0,210 0,73 0,107 372 594 3,89 4,79
—22] 0,228 0,74 0,099 374 595 3,90 4,78
—20| 0,246 0,74 0,092 376 596 3,91 4,78
—18| 0,265 0,74 0,085 379 597 3,92 4,78
—16| 0,286 0,75 0,080 381 598 3,93 4,77
—14] 0,308 0,75 0,075 384 599 3,9 4,77
—12] 0,331 0,75 0,070 386 600 3,95 4,77 -
—10]| 0, 0,76 0,065 388 600 3,9 4,76
—8 | 0,381 0,76 0,061 391 601 3,97 4,76
—6 0,408 0,77 0,067 393 602 3,974 4,756
—4 0,437 0,77 0,053 335 - 603 3,983 4,753
—2 0,467 0,77 0,050 398 603 3,991 4,750
0 0,499 0,78 0,047 400 604 1,000 4,748
2 0,532 0,78 0,044 402 605 4,009 4,745
4 0,567 0,79 - 0,041 405 606 © 4,017 4,742
6 0,603 0,79 0,039 407 606 4,026 4,739
8 0,641 0,79 0,037 410 607 4,034 4,737
10| 0,681 0,80 0,035 412 608 4,043 4,734
12 0,728 0,80 0,033 414 608 4,051 4,731
14] 0,767 0,81 0,031 417 609 4,059 4,729
161 0,812 0,81 0,030 419 610 4,068 4,726
18| 0,860 0,82 0,027 422 610 4,076 4,724
20| 0,910 0,82 0,026 424 611 4,084 4,721
221 0,9l! 0,83 0,025 427 612 4,093 4,719
24| 1,015 0,83 0,023 429 612 4,100 4,716
26| 1,071 0,81 0,022 432 613 4,109 4,714
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28 1,130 0,85 0,022 434 613 4,117 4,712
30 1,190 0,85 0,020 437 614 4,126 4,707
32 1,253 0,86 0,019 439 611 4,134 4,707
34 1,319 0,86 0,018 442 615 4,142 4,704
36 1,387 0,87 0,017 444 615 4,150 4,702
38 1,457 0,87 0,016 447 615 4,158 4,699
40 1,530 0,88 0,015 450 616 4,166 4,697
42 1,606 0,89 0,014 452 616 4,174 4,694
44 1,685 0,90 0,014 455 616 4,183 4,692
46 1,766 0,9 0,013 457 617 4,191 4,689
48 1,851 0,91 0,012 460 617 4,199 4,687
50 1,938 0,92 0,012 463 6817 4,207 4,684
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