BepnomMcTBeHHble cTpouTesibHble Hopmbl BCH 30-77
"MHCTPYKLMA MO NPOEKTUPOBAHUIO ABYXCTYNeH4YaTbIX 6€CKOMMNPEeCCOPHbIX
CUCTEM KOHOAULIMOHUpPOBaHMA Bo3gyxa”
(yTB. npukasom NocyaapcTBEHHOro KOMUTETa NO FPaXkJaHCKOMY CTPOUTENbLCTBY U apXUTEKType npu
Focctpoe CCCP ot 7 cheBpansa 1977 r. N 29)

Cpok BBegeHus B gericteme 1 uonga 1977 .

1. Obume MnOoJIOXEeHUS
2 . CxeMnbl IBYXCTVIIEHUYATHEIX GeCKOMHDeCCODHHX CrucTeM KOHIMIIVMMIOHMPOOBAHMA
BO3OVXad, PEeXVMBI UMX Da@OTbI, KOHCTPYKTVMBHBEIEC PelleHWMHd

NpounoxeHnmue 1. IpuHIMO pa®OoTH IBYXCTYIEHUATOM OeCKOMIPECCOPRPHOM CUCTEME
KOHIOMLIMOHUPOBAHMS BO3IOYXa

[MpunoxeHve 2. TEeNJOTEeXHUUECKUM PacCuUeT IBYXCTYIEHUATHX OeCKOMIPECCOPHBX
CYCTEM KOHIMILIMOHMPOBAHUSI BO3IYXAa

[punoxeHue 3. [pUMEpH pacueTa

1. O6LwWme nonoxeHus

1.1. Hactoswaa  VIHCTpykuMss ~ pacnpoCTpaHaAeTCss  Ha  NpOoeKkTUpoBaHWe  AOBYXCTYMeHYaTbIX
BeckoMnpeccopHbIX cucTem KoHauUmoHupoBaHus Bo3gyxa (BCKB), npegHasHayeHHbIX 48 NPUMEHEHNsT BO BHOBb
CTPOALLNXCA U PEKOHCTPYUNpyeMbliX 06LI.|,eCTBeHHbIX 30aHuAX, B NPOU3BOACTBEHHbLIX U BCNoMoraTtesribHbIX 34aHUAX
NPOMBbILUNEHHbIX I'Ipe,EI.I'IpI/IﬂTI/IIZ, B KOTOPbIX COOTBETCTBYHOLLMMN HOPMATUBHBbIMU JOKYMEHTaMM npeaycMmaTpmBaeTca
KOHOUUMOHMpOBaHue Bo3gyxXa.

BeckomnpeccopHble CUCTEMbI KOHAMLMOHMPOBAHMSA BO34yXa XONoAonpOM3BOAUTENBHOCTLIO Gonee 1
rkan/y OormkHbl MPUMEHATLCS, Kak NpaBumo, NPy TEXHUKO-3KOHOMUYECKOM 060CHOBaHMM.

I'Ipwmeqal-me. I'IpM NPOEeKTUpoBaHNN OBYXCTyNneH4YaTbIX 6eCKOMI'IpeCCOpHI:IX CUCTEM KOHAOMLIMOHMPOBaAHUA
BO3ayxXa cnenyeT pykoBoOCTBOBATbCA TaKXe Tpe6OBaHMﬂMI/I COOTBETCTBYOLLMX TMaB CHull n Opyrnx HOpmMmaTuUBHbIX
LOOKYMEHTOB, YTBEPXOAEHHbIX NN COrmMacoBaHHbIX C rOCCTpoeM CCCP vnn FOCFpa)K,D,aHCTpOGM B yCTaHOBJ1I€EHHOM
nopsagke.

1.2. [IByxcTyneH4aTble 6eCKOMMNPEeCcCopHbIE CUCTEMbI KOHAMLNOHMPOBAHNS BO3AyXa AOIMKHbI MPUMEHATHCS
ans obecneyeHust B 06CnyXnMBaembixX NOMELLEHNSIX ONTUMArbHbIX UMW NPOMEXYTOUHbIX MEXAY ONTUMarnbHbIMU U
OOMYCTUMbIMW  METEOPOSIONMYECKUX YCIOBUIA, a Takke METEOpPOSIOrMYeCcKkUX YCIOBMIA MO  TEXHOSOrMYECKUM
TpeboBaHMAM B COOTBETCTBUM C TpeboBaHusiMu rnaBbl CHWIT No NpoekTUpOBaHUIO OTOMMEHUS!, BEHTUNSALUN U
KOHAMLIMOHMPOBaHWUSI BO3AYXa.

1.3. [ByxcTyneHyatble 6GeckOMMNpeccopHble CUCTEMbl KOHOMLMOHMPOBAHUS BO3gyXa He crepyet
NPUMEHSATb B palioHax C BMaXHbIM KNUMaTOM, i€ pacyeTHble NapameTpbl HapyXXHOro BO3dyxa Tennoro nepuoaa
roga, COOTBETCTBYHOLLME NapaMeTpam b, NpeBbIlWatoT Kaxablii B OTAENBHOCTU crieyloLime 3HaYeHNs;

OoTHOCUTENbHAasA BRaXHOCTb - 65%,

TemnepaTypa To4ku pockl - 18°C.

2. CxeMbl ABYXCTyneH4YaTbIX GeCKOMHpeCCOprIX cucTtemMm KOHONUMNOHUNPOBAHUA
BO34yXa, peXuMbl UX paGOTbI, KOHCTPYKTUBHbIE pelleHus

2.1. [ByxctyneHyaTble ©eCcKOMMpPecCOopHble CUCTEMbl KOHOMUMOHWPOBaHWSA  BO3gyXa cregyeT
NPOEKTNPOBaTb C NPUMEHEHWEM MPUTOMHBIX U MCMapUTEnbHbIX KOHAWUMOHepPOoB. [pu nNpoekTnpoBaHuu cnepyet
NPUMEHATb ABYXCTyNeH4YaTble HeCKOMMNPEeCcCOpHbIe CUCTEMbI, CXEMbl KOTOPbIX NpuBeAeHbl Ha puc.1 v 2, NpuHUMN
paboTbl - B npusi.1, a METOAMKA U NPMMEpPbI pacyeToB - B Npun.2 u 3.

2.2. Cxemy, npuBedeHHyto Ha puc.1, kak npaBuno, cnegyet NPUMEHSATb NPU KOHOULIMOHMPOBaHUM BO3AyXa
B OQHOM WNN HECKOMNbKMX MOMELLEHUSAX, B KOTOPbIX NpW nogadye BO3dyxa C OAMHAKOBbIMW NnapaMeTpamMu SOSPKHbI
ObITb 06ecneyeHbl Tpebyemble METEOPONOrM4ecKmne yCrnoBus.

MpUTOYHBIN N nCMapuTEnbHbBIA  KOHAWUMOHepbl  (puc.1) cregyeT  NpoeKkTUpoBaTb  pPaBHOW
Npon3BOANTENBHOCTM MO BO3OYXY.

2.3. Mpu NpoeKkTMpoBaHUN ABYXCTYNeHYaTbix 6€CKOMMNPECCOPHbIX CUCTEM KOHAMLMOHUPOBAHMS BO3ayXa Mo
cxeme, NpuBEAEeHHOW Ha puc.1, MPUTOYHBIN KOHOWMLMOHEp B Tenmbli nepuon roga [[OfmkeH obecneunBatb



oxnaxaeHue npuUTOYHOro Bo3dyxa B TennoobmeHHukax | u |l npu NocTosHHOM ero BnarocogepXaHuu (cyxoe
oxnaxgeHue). VicnapuTenbHbIi KOHAMLMOHEP B 3TOT NMEPUOA rofda AOfmKeH obecneyvBaTtb OXMakaeHue BoApbl,
LUMpKynmpytoLLen B TennoodbmeHHukax | n 1l npuToYHOro KoHaNUMOHEpPA.
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1, 2, 3, 4— cOCTOSIHHE BO3AYXa npH erc o6paboTKe B DPHTOYHOM KOHOHUHOHEpe; 5, 6, 7, & — CcoCTOfAHHE
OpE ero oGpaloTKe B MCMAPHTEALHOM KOHAHUMOHepe; [, Ff, /] — TennooGMeHHHKH (Bo3ayxooxaasurenu);
K-II — coorpeTcTBed#o TeNnI006MEHKHKH NepBOro H BTOPOro NOAOrpeBa; MK — opocuTeNh Ham Xamepa Mano
TYPa UHpKynsuuu; BK-—opocutTeabHas KaMepa GOMbIIOTO KOHTYpPa UMDKYAsuuu: [V, V — COOTBETCTBEHHO Bi
TODLl HCMAPHTEAbHOro ¥ npHTOuHOro wouaxuuoHepos;, VI, VII — coorpeTcTBedho UHDPKYNS HHOHHBE HACOCH M
GOMBIIOI0 KOMTYPOBR UMPKYARWiH, VI — mospymuue saciaoHku; /X — sacoc ‘émn a0uaba THIECKOro YBAAKHE]

ayxa; X — wenaparensHbit  Kouawnuowep, XJ — npHrowHMA KOWNHIMOHep; X/[—GaK-aKKYyMyasTop:

FAYIMHTeAL; X{V—BuTaxHol HAH PeUMPKYIAsUuMonHBA BoIAYX; XV — vapyxuuh moanyx, XV — BBIOpOC B AT
Py: LVIi — mecra nprcoennnenus k Tpyvbouponogam TIIL, XVII] — kpam AJfAcnycxa BOAK H3 TenaAoof

koa; XiX ~ quasrp; XX — ofcayRupaembie NoMelleHHA

"PucyHok 1"
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"PucyHok 2"

2.4. lNpw NpoeKkTUpoBaHMN OBYXCTyNeH4YaTbiXx 6ECKOMNPECCOPHbIX CUCTEM KOHOMLIMOHNPOBAHUSA BO3adyxa no
cxeme, NpyMBedeHHoW Ha puc.1, B NeTHWUI nepuog roga cnegyeT npegycmatpueaTh criegyrowme pexvmMsl paboTbi:

a) MPUTOYHOrO KOHAMLUMOHEpA: Ha HapY>XHOM BO3QYyXE UM Ha CMECUM HapY>XHOro U pPeuupKynsaLMOHHOro
BO34yXa;

0) ncnapuTensHOro KOHOUUMOHEPA: Ha PELMPKYNSILMOHHOM (BbITSDKHOM) BO34yXe, Ha Hapy)XHOM BO3ayxe,
Ha CMECU HapY>XHOTo 1 PEeLMPKYALMOHHOMO BO3dyXa.

2.5. Mpwn Tennocofep)XaHun BbITSPKHOIO BO34yXa MEHbLUEM WM PaBHOM TEMIOCOAEPKAHNIO HAPYXXHOTO
BO3yxa criegyeTt npegycmartpuBatb paboTy McnapuTenbHOro KOHAMLUMOHEPA Ha PEeLUPKYNALUOHHOM (BbITSPKHOM)
Bo3gyxe. [lpu 3TOM, Kak MpaBwuio, OH AOSHKEH BbIMOMHATE (OYHKUMWU BbITSXKHBIX CUCTEM 0OCIyXMBaeMbIX
MOMELLEHNN.

2.6. B xonogHbln N nepexofHblii Nepuodbl roga McnaputenbHbli KOHAWLWOHEP credyeT MpUMEHATb B
KayecTBe NPUTOYHOWN YCTaHOBKM, 0OecneyvmBatoLLen HarpeBaHne NpUMTOMHOro Bo3gyxa B TENNIOOOMEHHUKAX NepBoro
(K-1) n BToporo (K-1l) nogorpeBos n ero agnabatnyeckoe yBnaxHeHue B opocutencHon kamepe MK. MNpu atom
NPUTOYHBIN KOHOULMOHEP He JorKeH paboTtaTthb (puc.1).

2.7. Tennoo®MeHHMK nepBOro NOAOrpeBa [Ans XOMNoAHOro WM nepexodHoro nepuoaoB roga cnegyet
yCcTaHaBnuBaTtb nepep TennoodMeHHkom Il ¢ camocToaTenbHbIM NOAKMOYEHNEM K TENNoBoKW ceTu (puc.1).

2.8. B kayectBe TennooOMeHHMKa NepBOro nogorpesBa [OMYCKaeTCs WUCMONb30BaTb YacTb MOBEPXHOCTU
TpeTbero TennoobMeHHMKa. DTy YacTb MOBEPXHOCTM B XONOAHbLIA U NepexXodHbI nepuoapbl crieqyeT nogknodaTh K
TENIOBOM CETM MO cxemMe, NpuBeaeHHoOM Ha puc.3 1 puc.6.a n 6. B Tennbii nepuod roga ata 4YacTb NOBEPXHOCTU
OOIKHA BKITHOYaTbCA B 06LLY0 NOBEPXHOCTL TennoodMeHHuka Il ans oxnaxgeHvs Bosayxa.



2.9. Ha ropsiuem n obpaTHOM TpybonpoBoaax K YacTu NoBepxHOCcTu TennoobmeHHuka lll, ncnonesyemon B
KayecTBe TennoobMeHHWKa MepBOro nogorpeea B COOTBETCTBMM C N.2.8 Hactosiwen WHcTpykumu, cnepyet
npegycMaTpmBaTh YCTaHOBKY 3arMopHON apMaTypbl HA paccTosiHuM He meHee 1,5 - 2 M oT TennoobmeHHuka lll.

B xonogHbIi M nepexogHbI Nepuodbl roga crnegyet npegycmatpuBaTb CMyCK BOAbl M3 HepaboTatoLlen

yactu TennoobmeHHuka Il (puc.3).

2.10. Ans agnabaTnyeckoro yBrnaKHEHMs1 BO3dyxa B XONOAHbIA M MepexogHbl nepuodbl roga cnepyet
ncnonb3oBaTtb kamepy opolleHnsa MK ¢ ycTaHOBKOWM OTAENbHOIo LMPKYNSAUMOHHOIO Hacoca IX (puc.1).

2.11. TennoobmeHHMK BTOporo nogorpea K-l gomkeH ycTaHaBNMBaTLCA HEMOCPEACTBEHHO NOCIe Kamepbl
opoweHus BK (puc.1). [lonyckaeTca NpuUMeHATb B KayecTBe TenriooOMeHHMKa BTOPOro MOAOrpeBa 30HarbHble
nogorpeearenu.
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Puc. 3. Cxema o0Basku TpyGoOnpoBORAMH HCHAPHTENALHOIO KOHAHUHOHEPA

] — o6patuni Kaanau; [JJ — BsasiMooGpaTHbie xananaHhm; [/] — TennocoGMeHHHK
(Bo3myxooxaamiutens); K-/ — Tein0o0MeHHIK TepEOro nogorpesa {(3/eMeHT Tenxo-
obsmennnka /711); MK — opocuTeannas KaMepa MAMOro KOHTYDa NHDKYAALEK: BK —
OpOCHTeNbNad «LuMepa OGoabuoro kKOHTypa uNpryasunu; K-II— rtennooOGMeHHHK
proporo nonorpesa: [V — BEHTHAATOP HCLOADHTENBHOrO XOoHAMUMOHepa; V — cnyck
BoaAM B KaHaauzaumo; VI, VI — cooTuCTCTREHHO HHPKYAALHOHHLIE HACOCH MaJo-
ro u GOALDIOrO KOKTYPA WHPKYAAuHH, V/I/ — KanaJH3aUHOHHAR JHHRA; [X —
TPYSONDPOSOAN K TenAOOOMEHHHKY / NPHTONHOrO KOHAHLHOHepa; X — Tpylonpono-
Abl XK TenaooOMCHHHKY [/ RpHTOYHOrO KOHIRLHOHEpPA, —I—r— ropfA4YasdMarH-
CTpanb;, —0—0— obpaTHafs MArHCTP&Jb

"PucyHok 3"

2.12. KOMNOHOBKY MCMapuUTENbHbIX KOHAULMOHEPOB CredyeT BbIMOMHATL B COOTBETCTBMM C puUc.4.

2.13. Tpu nNpoeKkTMpoBaHWM BECKOMMNPECCOPHbLIX CUCTEM KOHAMLMOHMPOBaHWS BO3dyXxa MO CXemawm,
NnpuBeAEHHbIM Ha puc.1 1 2, UcCnapuUTeEnbHbIA U MPUTOYHBIN KOHAMLMOHEPLI AonycKaeTcs pacnornaratb Kak B OOHOM
MOMELLEHMN, TaK U B pa3HbIX NOMELLEHUSIX.

2.14. TlpuToyHble KOHAMLUMOHEpPbI CcregyeT pacnonaratb, Kak MNpPaBWMo, HMXEe McnaputenbHbIX
KoHAMUMOHepoB. Mpu 3TOM ANs NpedoTBpalleHns crnvBa BoAbl U3 TPyOGONpOBOAOB UX criedyeT NMPUCOEAUHATL K
KONMeKTopaM OpOCUTENbHBIX Kamep C MOMOLLbI neTenb (rMapaBnuyeckux 3aTtBopoB) (puc.1), a Takke
npegycmaTtpmBaTh NEPENUBHbBIE U CIIMBHBIE NIMHUM OT NOAAOHOB OPOCUTESBbHBLIX KaMep (puUc.3). Y LUMPKYNSLMOHHbBIX
HacoCoB creayeT yCTaHaBNMBaTb OOpaTHbIE knanaHbl.
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Puc. 4, THnoBhe KOMNOHOBKH HCHADHTENBLHOrO KOHAWUHOHepa

a — AN exeMn! GecKOMNpPeccopHOR CHCTEME! KORAHUHOUHPOBaHHS BO3LYXa, NMPHBE-
neHMoRk Ha pHC, l; 6 — pna cxesmibl QecKOMIpECCOPHON CHCTEMbI HOHAHUHOHHDOBaA-
HHR BO3AYXa, NpHBeneHHof Ha pdc. 2; / — npHeMibIll Knanad; 2 -- kaMepa ofcny-
KHBaHNA; J§ — TenaooGMeHHHK repBoro nogoerpesa; 4 -—— Kiapad BO3AYWHBIA; 5 —
GHABLTD; 6 — TemNOOGMEeHHHKR (BO3RYXOOXMalHTENH); 7 —~ KaMephl OpPOCHTeNbHble;
8 — CeKUKHN NPHCOCAHHHTENbBHA K BEHTHJASVOPY, J - BEHTHAATOPHBRIR  arperarT;
10 — vennoo0MeHHHK BTOPOro woporpeza; /1 — HapyKUWA posayx, /2 — DCUHDKY-
JSIUHOIEHELD BOSRYX

"PucyHok 4"

2.15. [JonyckaeTcsa pacnonaratb NPUTOYHbIE KOHAMLMOHEPHI BbILE UCMApPUTENbHBIX KOHAULMOHEPOB. Mpu
3TOM AN NpedoTBpaLLEeHNs cnvBa BoAdbl U3 TENNO0OMEHHMKOB 1 TPyOONpOBOAOB B NOAAOHBI OPOCUTESNBHBIX KaMep
HeoOxoaMMo nNpedycMaTpuBaTh CriefyloLwme MeponpusiTus:

TennoobmeHHukm |, Il u 1l cnegyet npucoeguHATb kK TpybonpoBogam ¢ NomoLlblo netens (puc.1, 2 1 3); y
LUUPKYMSUMOHHBIX HACOCOB CrneayeT ycTaHaBnuBaTk obpaTHble KranaHbl; Ha TpybonpoBoadax, NOABOASALLMX BOAy K
dopcyHkaM, Kak npaBumo, cregyeTt yCTaHaBnNMBaTb COMNEHOUAHbIE KranaHbl Unv gpyrne aBtomatmdeckue ObicTpo
3aKpblBatoLLMeCs YyCTPONCTBA, NPMBOALI KOTOPbIX cnegyeT 6noknpoBaTh ¢ NPMBOAaMU LIMPKYNSALMOHHBIX HACOCOB.

2.16. CxeMy OByxcTyneH4aTon 6€CKOMNPECCOPHON CUCTEMbI KOHONLMOHUPOBAHMSA BO34yXa, NPUBEAEHHYIO
Ha puc.2, crnedyeT NPUMEHHATb MPU KOHONLMOHUPOBAHMN BO34yXa B pasHOXapaKkTepHbIX NOMELLEHNSIX.

Mpu NnpyMeHeHNN ITOM CxeMbl NPOU3BOAUTENBHOCTL UCMAPUTENBHOMO KOHAMLMOHEPA No BO3dyXy creayet
NpMHUMaTbL pPaBHOW CyMMapHOW MPOU3BOAUTENBHOCTU TEMnoobMeHHUKOB |l NpUTOYHOro  KOHAWMUMOHEpPA,
paboTatoLmx B Ka4ecTBe AOBOAYMKOB.
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Puc. 5. Tunopble KOMNOHOBKH NPUTOUHBIX KOHAHUKOHEPOB

g — AAA cXeMBl OecKOMNPecCopHoli cHCETCMB KORAHUHOHWPOBAHAR BO3AYXA, npuBe-
ReRHOR Ra puc. 11 6 — BAR CXeMnl GecKoMmmnpeccophofl cHcTeMu KOHAHINHOHHPOSA-
HHA DO3AYXA, NpHacAcHiof Ha puc, 2; [ — npu HenoationaliHn NPHTOYHOTO KOH-
AHOHOHEPA B KavyecTse KPYrAOTONHYHOR YCTaHOBKH; // — NDH HCAONBIOBAHKH UPH-
TOYHOTO KOMIHLIHOHEPA B Kauecrae OoxJaxjaioi(el ycradobkd; [ — Beatarperar;
2 — KaMepa - OOCHYKHBAHHA; & — TennooOMeHMHKH _(BO3AYXOOXhalHiean):; 4 —
BCTaBKa, 5§ — Kamepa  opowleHnsn; 6 — PuAbLTP; 7 - KaMepa BOIAYITHAA

"PucyHok 5"

2.17. Tpy NPOEKTUPOBaHMUN OBYXCTYNeH4YaTon 6eCKOMMPEeCcCOpHOW CUCTEMbI KOHOULMOHMPOBaHWSA BO34yXa,
Nno cxeme, NPVMBEOEHHOW Ha puc.2, HeOOXoOAMMO NpedycMaTpuBaTb Criedylolme pexumbl paboTbl MPUTOYHOMO
KOHOULMOHEpA: KPYrnoroaMyHoe KOHOULMOHUPOBaHWE BO3ayXa, NeTHee oxnaxaeHne npuTovHoro Bosayxa.

TunoBble KOMMNOHOBKU NMPUTOYHBLIX KOHOULWNOHEPOB B 3aBUCMMOCTU OT UX Ha3Ha4YeHs NpuBeaeHbl Ha puc.S.

2.18. MNpn NpoeKTUPOBaHUN ABYXCTYMNeH4YaTbiX BECKOMMNPECCOPHbIX CUCTEM KOHAULMOHMPOBAHMST BO3OyXa
TenoobmMeHHnkn | 1 Il NPUTOYHBLIX KOHOWUMOHEPOB CriedyeT pacnonaraTtb Ha HarHeTaTenbHOW CTOpOHe
BEHTUIATOPOB.

2.19. B panoHax ¢ 6onblmmn nepenagamv Mexay OHEBHbIMWM M HOYHbIMW TemnepaTypamu NpUTOYHbIE
KOHOMLMOHEpPBLI OOoMnyckaeTcs ocHawatbk Gakamu-akkymynsaTtopamu Ofs MCMonb30BaHUSA HOYHOro xonopa. baku-
aKKyMynsiTopbl crnegyet NpUcoeanHATbL No CxeMe, NpUBeAeHHON Ha puc.1.

2.20. TlpUTOYHBIA WM UCNAPUTENbHBIN KOHOULMOHEPLI ABYXCTYNeH4aTbiX 6eCKOMMPEeCCOPHbIX CUCTEM
KOHOULMOHMPOBAHNS BO3dyXa, Kak npaBuno, cnegyet KOMMOHOBaTb W3 TUMOBLIX CEKUWA LieHTparbHbIX
KOHOULIMOHEPOB.

2.21. Tennoo®bmeHHuku |, 11 n 11l B IpUTOYHBLIX U UCNapUTENbHBLIX KOHAULMOHEPaX CneayeT KOMMOHOBaTb U3
TUMOBbLIX CEKLWIA BO3dyxoHarpesartenemn nnm Bo3gyxooxnagmrtenen. [lonyckaeTcs KOMMOHOBKA TEMNOOOMEHHUKOB |
n Il 3 NNacTnHYaTbIX UM cnMpanbHO-HaBUBHLIX Kanopugepos, BbiNyCckaeMblX MPOMbILLAIEHHOCTbIO.

CnegyeT npegycMaTpvBaTth napanfenbHoe npucoeavHeHne TennooOMEHHMKOB MO XONOAOHOCUTENIO Npwu
oblWeM nNpOTUBOTOMHOM ABWXKEHUM TennoobMeHmBawowmxcsa cped. [MpuHuMnuanbHble CXembl KOMMOHOBKM
TennoobmeHHukoB |, Il n 1, cxembl nx 06BA3kM NpmBeaeHbl Ha puC.6.



2.22. |_|pl/l NPOEKTUPOBaHNN OBYXCTyNeH4YaTbIX 6eCKOMI'IpeCCOpHI:IX cucrtemMm KOHOMUMOHMPOBaHUA BO3AyXa
Heobxoanmo npegycMmartpueaTtb crieayouiye CxemMbl aBTOMaTtuU4eCKoro perynmpoBaHuUa TemnepaTtypbl BO3gyxa B
06CJ'Iy)KI/|BaeMbIX NOMELLEHMNSX B TENMbIN nepwvoa roga:

a) ABYXMO3NLMOHHOE perynupoBaHne pacxofoB BoAbl B KOHTYpax LMPKynaumnm opocuTenbHblx kamep BK n
MK (puc.7);
0) nponopunoHanbHoe perynnMpoBaHue pacxoda BoAbl B KOHTYpe LIMPKYNsuMn opocuTenbHon kamepbl MK
(p1c.8) 1 OBYXMNO3NLMOHHOE perynnpoBaHue pacxoda Bodbl B KOHTYPE LIMPKYNSALUN OpocuTenbHON Kamepbl BK.
2.23. B cnyyae npuMMEHEHUs CXeMbl PEerynupoBaHus, NPUBEOEHHOW Ha puc.7, Npu  MOHMKEHUN
TeMmrnepaTypbl BO34yXa B NOMELLEHMM HUXE pacyeTHOW BHavane crieqyeT npegycMaTpuBaTh BhIKIMOYEHNE Hacoca B
KOHTYpe LMpKynsaumm opocutensHom kamepbl BK, a 3atem Hacoca B KOHTYpe umpkynsaumm kamepbl MK.

b o
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Puc. 6, MpuunuauansHas cxeMma
08BASKH Tenn006MeHHHKOB  (CM.
2 nn. 2.7 u 2.8)

a — tennooCMeHuuKos / ¥ I/! u3 xa-

aopudepos THona KBB; 6 — tensioo6-

3 smemnukos I m /I us aroprdepos

Tuna K4BIl uau 43 THOOBHIX cexiuil

xonaunuonepos K-30 xn Kr-40; o-—

. TennooBmennnra Il a3 xaxopudepon

' 1 A THoa K4BIT, KBB HiH H3 THOOBLIX CEK~

Ry u#Rt KoREEUHOHMepon THHa K1-60 1 KT-

1 Y 80; I — tpyGonposos xohoanoft noAH

OT KaMeph! opolnexus; 2 — tpyfonpo-

BOJ, OTeNnJeHHOR BOAN K KaMepe

71 OPOWIEHHS; 3 — KPaR MAJA YAANCHHS

Bonayxa; 4 — TpyGonmposoj ropsiueft

— BOAN H3 TemIoceTH; § — TPYGOMPOBOL

| ofpaTHof BOAN B TenAoceTh; §—KpPaH

6 Aag ¢nycKa BOAB; 7 — oxAsmaaeMnit
MOTOK BO3AYXa

\F-—
J\\ﬁ'
X
T

"PucyHok 6"
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Puc. 7. lipunaunuanbHasg cxemMa ABYXNO3HIHOHHOTO peryJ/iMpoBaHHd

xounpeccopuoﬁ CUCTCME KOHAHIHOHHPOBAHUA BO31YyXa
1, HH, Il — tennooOneHuKy (Bo3ayxooxnaautenan); JV, V — cooTBercrsenss
THASITOPH HCUADHTENbLHOTO K HPHTOWHOIO KOHAKIIHORepOB; V/-— matuuy Ten
Typal BO3Ayxa B noMelleHHH; MK, BK — COOTBETCTBEHHO OPOCHTENAbHEE Ki
MaJioro H CQOABLLIOTO KOHTYPOB WHPKYAARHH: VI/ — HapyXHbiff BO3ayxX; V
PEUHDPKYAAIHOHHNA BossyxX; /X — BnOpoc B aTMocdhepy BO3AYX2a B TenaAnfH n
rona; X — npurouRnft XOHAMuHOHep: X/ — HcnapHTeNbHMA KOHXHIHOH

"PucyHok 7"
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Puc. 8. NpuRunnianbible cXxeMH aBTOMATH3ALHH MAJOre KOHTYpPa uup-
Kyaanun Geckomnpeccophofl CHCTeMH! KOHAMUHOHHDOBAMHS BO3RyXa

a — CXeMa ¢ KAAmaHOM Ha nepevnlyke; § —cxema ¢ ABYMs B3aHMOOGPAaTHBIMH

kaananamy; MK — opocuTeNnHas KxaMepa MAJOre KOHTYpPA NHPKYAAUKH BOAL; [ —

RATYKK TeMoeparyp Bo3ayxa B nomemeuﬂui Il — tennooSMenNnx ({BoO3nVXOOXNa-
AHTEAD

"PucyHok 8"

Mpu noBbileHWM TemnepaTypbl BO34yxa B MOMELLEHUN BKIKOYEHME YKasaHHbIX HACOCOB criegyet
npegycmaTtpmeaTtb B 06paTHOM nopsigke.

2.24. TlponopumoHanbHOE perynMpoBaHWe pacxoda XOofofgHow BoAabl B TennoobmeHHuke Il cneagyet
npegycMmaTpmBaTth Mpu MOCTOSIHHOM e€e pacxofe B opocuTenbHon kamepe MK no ogHon n3 cnegyrowmx Cxem:

C KIflanaHom pacxofa BoAbl Ha NepeMbIYKe;

C TPEXXOAO0BbLIM KIlanaHom;

C ABYyMS B3aMMOOBpaTHbIMY KnanaHamu.

2.25. [onyckaeTcs NpuMMEHeHMe NPOMOPLMOHANBHOIO pPEerynupoBaHMsa pacxoga BOAbl B KOHType
LUMpKynaumm opocuTensHon kamepbl BK. Kpome Toro, gonyckaeTcs npu noHWKeHUM TemnepaTypbl B NOMeLLEHUN
HWXe pacyeTHOW nNpegycMaTpuBaTh OTKMYeHue TennoodbmMeHHuka lll. MNpy ganbHenwemM NoHWXeHnn TemnepaTypbl
B NOMELLEeHUW crnegyeT npegycmaTpuBaTh OTKIIOYEHWE HAcoca B KOHTYpe LMPKyNsaumMu opocuTensHon kamepbl BK.

2.26. MNpu NpoOeKTMpPOBaHMM ABYXCTYNeHYaTbiXx 6ECKOMMNPECCOPHbBIX CUCTEM KOHAMLMOHUPOBAHMS BO3adyXa
Mo CXeMe Ha puc.2 B KOHTYpe UMPKynauMM Bogbl opocuTenbHoi kamepbl MK OomkHbl ObiTb YCTaHOBEHbI
perynstopbl AaBneHus "o ceds”.

2.27. Tlpu BbINONMHEHMM TpeboBaHWiA N.2.6 Hactoswen WHCTpyKuMM cxema aBTOMaTU4eCKOro
perynMpoBaHnsi napameTpoB BO3adyxa B 0O6CNy>XMBaeMbIX NOMELLEHNAX B XOMNOAHbBIA 1 NEPExXodHbIn nepuopl roga
(Mpn paboTe ucnaputenbHOro KOHAMUMOHEpa MO CXeme Ha puc.1) aHamnorMyHa TUMOBbIM CXeMaM OObIYHbIX
LeHTparbHbIX KOHAUUMOHEPOB, paspaboTaHHbIM [T CaHTexnpoexkT.

MpunoxeHwue 1



MpuHuMn paboTbl AByXCTYNeH4YaTon 6€CKOMNpPeccopHoOn
cuUcTeMbl KOHAULMOHUPOBaHUA Bo3ayxa

1. [lByxcTyneH4aTas GeckomnpeccopHas cuctema KoHaMuMoHupoBaHus Bo3gyxa (BCKB) coctouT mns aByx
CaMOCTOATENbHbIX KOHAMLVOHEPOB - MPUTOYHOIO U MCnapuTenbHOro (puc.1), CBA3aHHbIX Mexay cobow KOHTypamu
LMpKynsaummn Boapl.

2. MpuTouHbIn kKoHaMUmMoHep BCKB (puc.1) cocTonT 13 cnegyowmx OCHOBHbIX 311IEMEHTOB!

NOBEPXHOCTHOIO TENI006MEHHNMKa |;

NOBEPXHOCTHOrO TennoobmMeHHuka Il;

BeHTMnaTopa V.

McnapuTenbHbIn KOHAMUMOHEDP (prc.1) COCTOUT U3 CNeayoLLMX OCHOBHbIX 3IEMEHTOB:

NOBEPXHOCTHOro TennoodbmeHHuka lll:

opocutensHomn kamepsbl MK:

opocutenbHon kamepsbl BK:

BeHTUNATOpA IV.

3. B BCKB umetoTca aBa caMOCTOSATENBbHbIX KOHTYpa LMPKYNsuMm Bogbl, puc.1:

KOHTYPp LMpPKynsuum opocutenbHon kamepbl MK (Manbiil KOHTYp), BKMAYawowmi TennoodmeHHuk I,
opocuTenbHyto kamepy MK 1 LMpKynsaunoHHbeIn Hacoc VI;

KOHTYP UMpKynaumMm opocuTensHon kamepbl BK (6onblwion KoHTyp), BKMYawWmMii napannensHo
COeAMHEHHbIE MO xorogoHocuTento TennoodmeHHukn | n lll, opocutenbHyto kamepy BK, 1 LMPKYNSLUMOHHBIN HAacoc
VILI.

4. B Tennbln nepuog roga Tenno MPUTOYHOIO BO3dyXa OTBOAUTCA K BOAE, LMPKYnupylolen B
TennoodmMeHHukax | u ll.

OxnaxpgeHue Bogbl, HarpeTon B TennoobmeHHukax | u lll, ocywecTensieTca B opocuTenbHon kamepe BK
fonblioro KoHTypa UuMpkynauum Boabl. OxnaxgeHue BoAbl, Harpeton B TennoobmeHHuke I, ocywiecTBnsieTca B
opocuteneHon kamepe MK Manoro KoOHTypa UMpKynsiLuMy BOAbI.

5. B pByxcrtyneHyaToi GeCKOMNPECCOPHOM CUCTEME KOHAWLUMOHMPOBAHMS BO34yXa OCYLLIECTBASETCA
nepeHoc 3Heprum B BMAE Tenma OT UCTOYHMKa ¢ Bornee HM3KMM TennocogepkaHvem (OT HapyXHOro Bo3fdyxa B
NPUTOYHOM KOHAMLMOHEPE) K UCTOYHMKY C Donee BbICOKMM TennocogepaHuem (K BCroMoratenbHOMY MOTOKY
BO3yxa B MCMApPUTENbHOM KOHAULMOHEPE).

B pesynbrate 3aTpaTtbl BHELUHEW 3HEprMyM noTeHuuan Tenna, OTBEOAEHHOro OT MPUTOYHOrO BO34yXa,
noBbILLIAETCS.

6. Ina obecneyeHus BonblLuen cTeneHn oxnaxageHus nputodHoro Bosgyxa B BCKB npegycmatpusaeTcs:

a) npeaBapuTenbHOe oxnaXkaeHue BCMOMOraTernibHOro NOToka BO3dyXa B UCMapuTernbHOM KOHOULMOHEpE,
YTO MO3BOJISIET CHU3UTL TEMMEpATYpPy ero npeaerna oxnaxaeHus 1 nony4nTs 6ornee XonoaHy BOAY;

0) OBa camocCTOoATEmNbHbIX KOHTypa UMPKYNsaUMU BOAbl, MO3BOMSAIOLWME YBEMUYMTL KOMMYECTBO BOAbI,
LMPKYNMPYIOLLEN B KaXXOM KOHTYpe, YTo 0BycrnoBnunBaeT ee HeGOMbLIOW NOAOrPEB B TEMNOOOMEHHUKAX N NPOCThIE
yCnoBusi O0OOPOTHOIO OXJTAXOEHUS B OPOCUTESbHBIX Kamepax; pasgenutb TemnepaTtypHble ycroBusi paboTbl
KaXkOoro KOHTypa LMpPKynsuumn Bogpl.



Puc. 9. Cxema npoueccon obpaGotTkr Bo3ayxa 8 BCKB

5 e J—d-nnarpamme

"PucyHok 9"

B manom koHType LuMpKynvpyeT Boga 6onee H13Kow TemnepaTypbl, YeM B O0MbLUOM KOHTYpPE;

B) Wucnonb3oBaHMe B opocuTenbHon kKamepe bBK, npegHasHayeHHOW [ONA  OXNaxgeHust BoAbl,
unpkynupytowen B TennoobmeHHukax | u I, BcmomoratensHoro noTtoka Bo3gyxa (B COCTOSHMM OnM3KOM K
HacbILLIEHMIO) Nocne opocuTenbHon kamepbl MK.

7. Npouecc obpaboTkm Bo3agyxa B BCKB B Tennbii nepuopg roga npeactasrneH B | - d-anarpamme Ha puc.9,
roe Touku (apabckne umdpbl), XapaKkTepuayrLlne COCTOosHME BO3gyxa A0 M Mocrne TennooOMeHHbIX annapaTos,
coBnagarT ¢ 0603HayYeHMsaMmM Ha puc.1.

JInHMM Ha puc.9 ona NPUTOYHOrO KOHAMLMOHEPA 0603HaYatoT cnegyroLimne npoLeccesbi:

1 - 2 - HarpeBaHuWe BO3dyxa B BeHTunsTope V;

2 - 3 - oxnaxaeHue Bo3ayxa B TennoobmeHHuke |;

3 - 4 - oxnaxpgeHne Bo3gyxa B TennoobmeHHuke ;

9 - 10 - HarpeBaHWe Boabl B TennoobmeHHuke l;

4 - 13 - U3MEHeHMe COCTOSHNSI MPUTOYHOIO BO3yXa B NMOMELLEHUN.

JIMHUM Ha puc.9 ans ucnapuTenbHOro KOHAMLMOHepa 0603HaYatoT criegyroLme NpoLecchl:

5 - 6 - oxnaxgeHve Bo3gyxa B TennoobmenHuke llI;

6 - 7 - noBbIWeHWe TennocoaepxaHus B kamepe MK;

7 - 8 - NoBbILWEHUe TennocoaepaHus B kamepe bK;

11 - 12 - HarpeBaHue BoAbl B TennoobmeHHnkax | n lll;

12 - 11 - oxnaxaeHve Boabl B opocuTenbHon kamepe BK.



8. B 3uMHMI 1 NepexodHbli nepuodbl roga ucnapuTenbHbIA KOHAMLMOHEp (puc.1) cornacHo TpeboBaHMaM
n.2.6 Hactosilwen WMHCTpykumMm obecneumBaeT HarpeBaHuWe MPUTOYHOro Bo3gyXa B TENnooOMeHHMKax nepBoro u
BTOpOro nofgorpesa n agmabatuyeckoe yBraxHeHVe Bo3ayxa B opocutensHon kamepe MK.

9. NMpu paboTte BCKB cobntogatoTcs cneayowmne ypaBHeHUs TennoBoro 6anaHca:

a) KONMMYecTBO Temnmna, OTHATOrO OT HapYXHOro BO3gyXa B MPUTOYHOM KOHOWUMOHEpe, paBHSieTCA
KOnnyecTBy Tenna, nepefaHHoro Bo3gyxy B UCnaputenbHOM KoHAuuUMoHepe. Mpu paBHbIX KonmMyecTBax BO3gyxa B
NMPUTOMHOM W WCMApUTENbHOM KOHAMLUMOHepax oblluee MNOHWXeHWe TennocogepxaHus Bo3gyxa [enbta | B
MPUTOMHOM KOHAMLUMOHEpe paBHSAeTCs ObOLliemMy MOBbILEHUIO TENOCOoAEPKaHUA BO3dyxa B MCnaputensHOM

KoHauumoHepe (puc.9)

ODenpra I =1 - I = JemnpTa I =1 -1; (1)
np 2 4 WCII 8 5

©) Komm4ecTBO Tenna, OTHATOrO OT BO34yxa B TennooObmeHHuke I, paBHseTCS KonmMuyecTBy Tenna,
nepegaHHoro Bo3ayxy B kamepe MK

ODenpra I =1 -1 =c¢'(t -t ) ODeapra I =1 - I ; (2)
II 3 4 p c3 c4 MK 7 6

B) KONMMYECTBO Tenna, OTHATOro ot Bo3gyxa B | m Il TennoobmMeHHMKax, paBHAETCS KONMMYeCTBY Tenna,
nepegaHHOro Bo3ayxy B opocutensHon kamepe bK,

IODenvTa I + JeabTa I + (I - I ) 4+ (I - I ) =JHenpra I =1 - I (3)
I IIT 2 3 5 6 BK 8 7

MpunoxeHwue 2

TennoTtexHU4YeCKU pacuyeT ABYXCTYNeHYaTbIX 6€CKOMNPECCOPHbIX
CUCTEeM KOHAMLMOHUPOBAHUA BO3ayXxa

I'paboaHAIUTUUECKUM METOI PacueTa
AHAIIMTUUECKUM METOJI pacueTa
[HocJeIoBaTEJIbHOCTE pacueTa

1. C uenbto npeaBapuTernbHOro onpeaenennsa Bo3gyxoobmeHoB npu npoektupoBaHun ECKB Temnepatypy
nogaBsaeMoro B MOMeELLeHWe Bo3dyxa B JIEeTHUW Mepuopd rofga mnocre MpUTOYHOro KOHAMUMOHepa crepyet
NpUHUMaTb:

a) npu paboTe MPUTOYHOMO M UCNAPUTENBHOMO KOHAWLUMOHEPOB HAa HAPYXHOM BO3dyXe - PaBHYIO
TemnepaType MOKPOro TepMOMETPa Hapy>XHOro BO34yxa;

©) npu paboTe NPUTOYHOrO KOHAWLMOHEPA Ha HaPY>XHOM, a UCMapUTENbHOIO KOHANLMOHEPA Ha BbITSXKHOM
BO3dyxe (MNM Ha CMeCU HapyXHOro C BbITSXKHbIM BO3QyXOM) - paBHYIO TemnepaType MOKpPOro TepMoMeTpa
BbITSXXHOMO BO34yXa (MM CMECU HapPYXXHOTO C BbITSXHbLIM BO3YyXOM).

OkoHyaTtenbHas TemnepaTtypa NpUTOYHOro Bo3ayxa onpeaenseTcs pacyeToM.

2. TMpoueccbl Tenmmo- M BnaroobmeHa, nNpPouCXodsliMe B MOBEPXHOCTHbIX TennooOMeHHWKax W
opocuTernbHbIX Kamepax ABYXCTyrneH4yaTon GeckoMnpecCOpHOM CUCTeMbl KOHAMLUMOHMPOBaHMA BO3dyxa, a Takke
KOHeYHasi Temnepartypa oxnaxaeHus nMpUToYHOro Bo3ayxa onpenensaioTcs:

a) HayanbHbIMW NapameTpaMmn BO3Ayxa, MOCTYNatoLLEro B NPUTOYHbIA N UCMAPUTENbHBIA KOHAULMOHEPLI. B
obLem crnyyae 31 napameTpbl MOryT 6biTb HEOAMHAKOBLIMMY;

0) CoOTHOLIEHMEM KONMUYECTB BO3ayxa, MOCTynatwLwWwero B NPUTOYHbIA (OCHOBHOW MOTOK) U MCnapUTENbHbIN
(BCnomoraTtenbHbIA NOTOK) KOHOULMOHEPHI;

B) KOHCTPYKTMBHBLIMU 1 rMAPOAVNHAMUYECKUMN XapaKTepucTnkamm cuctemol. K HUIM OTHOCATCS:

NOBEPXHOCTU OxnaxaeHus TennoobmeHHunkos |, Il n Ill, koTopble xapakTepusyroTcs KpuTepuem rmyOuHbl
F_oxn/f x;

KpUTEpUM XKMBbIX CeYeHMn TennoobMmeHHukoB f x/ncu, onpegenstolme npu OaHHOW CKOPOCTM BOAbl B
Tpybkax Tennoo6GMEHHNKOB OTHOLLEHWNSI BOASIHbIX SKBUBANEHTOB TEMNOOOMEHMBAIOLWNXCS Cpea,;

KOHCTPYKTMBHbIE XapaKTepUCTUKN TennoobMeHHMKOB (xapakTep opebpeHus Tpy6) n opocuTenbHbIX kamep
(TN LeHTPOBEXHBLIX (POPCYHOK, YNCITO PSAOB U T.4.);



KoadhpmLMEeHTbI opoLleHns B B opocuTenbHbIX Kamepax Manoro 1 60MnbLIoro KOHTYPOB LMPKYNAUMnM BOAbI,
COOTHOLLUEHUS KONUYecTB BoAbl, LMpkynupytowen B |, 1l n 11l TennoobmeHHMKax.

3. [llpomsBoauTenbHOCT MO  BO3AyXY TMPUTOYHOIO WU MUChapuTensHoro koHauumoHepoB BCKB,
NpoEeKTMpyeMbIX Mo cxemam puc.1 u 2, crnenyeT Onpefensitb B COOTBETCTBMU C TpebGoBaHusiMu nn.2.2 u 2.16
HacTosLLen VIHCTpyKUMK.

4. Pacyet BCKB 3akntodaetcst B pacyeTe M yBA3KE COBMECTHOW paboTbl MPUTOYHOIO M MCMAPUTESNIBHOrO
KOHAMUMOHEPOB (CM. puc.1), CBA3aHHbIX APYr ¢ APYrom 60MbLLIUM 1 MarblM KOHTYpamu LMPKyNSUmMn Bogbl.

5. Cneundmka pacyeta Kaxgoro KoHTypa umpkynaumm Bogbl BCKB 3akniouaetcs B yBA3ke COBMECTHOM
paboTbl NOBEPXHOCTHOIO TEMMOOOMEHHUKA M OPOCUTENBHOW Kamepbl.

MopobpaB TennoobMEHHMK, OXMNaXaatoLwmii NPUTOYHBIN BO3AyX A0 Tpebyemon TemnepaTypbl, He06xoanmo
paccuntatb OpPOCUTENbHYK Kamepy (onpegenuTb KO3((MLUMEHT OpOLUEHUS M KOMMYECTBO OXIaXKAaloLero
BO3dyxa), CnocobHy obecneynTb OxnaxaeHue BoOAbl, LUPKYNUpyLWen B TenrnooOMeHHMKe, OT KOHEYHON
TemnepaTypbl OTENNEHHOW BOAbI 0 TON TeMMepaTypbl, C KOTOPOW BOAA AOMMKHA BXOAUTb B TEMNOOOMEHHUK.

6. Cneuncuka pacdeta BCKB coctomt B TOM, YTO pacyeT Maroro KOHTypa UMPKYNsaumMuM 3aBUCUT OT
ycrnoBu paboTbl 60MbLIOrO KOHTYpa LUMpKyNnsuumn (T.e. OT NapameTpoB Bo3ayxa nocrie TennoobmeHHukos | u ). B
CBOK oO4epedb, pacyeT OOMbLIOro KOHTypa LUMPKYNAUUM 3aBUCMT OT MNapamMeTpoB BO3gyxa Mocre kKamepbl
OpOLLEHME MAoro KOHTypa umpkynsumm (cm. puc.1).

7. Pacyet BCKB cnegyeT NnpoBoAUTb C MOMOLLbIO rpadhoaHannTMYeckoro MeToaa, aHanmMTu4eckoro MeToga
pac4eTa, nporpamm ans 3BM "PocuHka-22" n "PocuHka-24", No3BOnsOWNX pelaTb NpsiMble 1 0OpaTHble 3afaun.

MpadhoaHanuTU4YECKMN MeToA pacyeTa

8. MpachoaHanuTMyeckun MeToq OAeT BO3MOXHOCTb TOYHO paccumtaTb B COOTBETCTBUM C TpeboBaHUSMU
pasgena 2 Hactosiwen WIHCTpYKUMM KOHEYHble napamMeTpbl OXMaXAEeHHOro BoO3dyxa Mocne MpUTOYHOro
KOHAMUMOHEPA U KOHEYHbIE NAapaMeTpbl BO3AyXa, BbIXOAALLErO U3 NCMApUTENBHOIO KOHAMLNOHEPA.

lMpomexyTouHble NapameTpbl Bo3gyxa nocne | u Il TennoobmMeHHMKOB, a Takke napaMeTpbl BO3dyxa nocrne
opocutensHon kamepbl MK 1 Temnepatypbl Bogbl B ManoM 1 60MbLIOM KOHTYpax LMPKYNSUUN BOAb! BbIYMCHAOTCA
C HEKOTOPbIM NPUONIMXKEHNEM.

9. MHTerpanbHble Npouecchl Tenno- 1 BnaroobmeHa, npovcxoasiwume B BCKB npu pasnnyHbix HavanbHbIX
napameTrpax BO3dyxa B MNPUTOYHOM M  WCMAPUTENBHOM  KOHOWUMOHEpax, OMMChbIBAOTCA  Credytowum
KpuTepmanbHbIM YpaBHEHMEM:

_ b
ODenvTa T = A(1 + M R ) ,
c 3c ¢
t -t
c2 c4d
roe HenbrTa T = ——————— - OTHOCUTEJIbLHOE M3MEHEeHMe TeMIepaTyphl BO3OyXa;
e} t -t
c2 jo)%
t -t
c2 MM
M = ———————— - TeMIEepPaTypHHM KPUTEPUN, YUMUTHBALUMIM HadaJlbHLHE
3c t -t napaMeTpsl BO3OyxXa B CUCTEME;
c2 j9%
t u t - TeMIepaTrypa Bo3Ooyxa IO CYyXOMy TepMOMEeTpy OO U
c2 cd mocJjie MNPMTOUHOTO KOHIMIMOHEepa (puc.9);
t nt - TeMIepaTypa TOUKM POCHL M TeMIepaTypa 1o
j9% MU MOKPOMY TEepMOMETPY BO3IOyxa, IOoCTylanmero B

VCHAaPUTEJIbHENM KOHIOMUMOHEP (puc.9);

R =1+ 2,34 a KPUTEPUN, YUUTHBAKIMM BIMAHME BJjlarooOMeHa Ha
¢} TEenJooOMeH ;

pu MM



a = ——— - kos3QduuMeHT IIPOIOPLMOHAJILHOCTH,

t -t MM PT.CT./Tpan.;
j9% MM
P m?P — HapuMajJibHBIE IOaBJIEHMA BONAHOTO Ilapa B COCTOSAHUM
ruu MM HaCHIEHMA COOTBETCTBEHHO IIPM TeMlIlepaTrTypax t
pu
nt , MM pPT.CT.
MM

10. YpaBHeHusi, N0 KOTOpbIM criefyeT BbINOMHATL MHTerpanbHble pacyeTel BCKB, npoektupyembix no
cxemam Ha puc.1 n 2 3 TmnoBbIX cekumn KT npu paBHbIX HOMWHAamMbHbIX MPOU3BOAMTENBHOCTAX MO BO3AYXY
NPUTOYHBIX M UCNApUTENbHbIX KOHOULMOHEPOB, NPMBEAEHbI B Tabn.1.

Mpenensl NPUMEHMMOCTM PaCHETHbIX YPaBHEHWA AaHbl U Tabn.2. C MOMOLUBbI KaXAoro ypaBHEHUS B
Tabn.1 moryT 6bITb paccumTaHbl BCKB pasnvMyHon Npov3BOAUTENBHOCTU MO BO34yXy B Mpefernax TarnoBoro psiaa
KoHauumoHepoB, a mmeHHo 30, 40, 60, 80, 120, 160 n 240 Tbic.M3/4, U NpX Pa3NMYHLIX WU OOVUHAKOBbLIX

HayanbeHbIX NapaMeTpax Bo3gyxa, MOCTYNalLWero Kak B NMPUTOYHBIN, Tak U B MCNAPUTENbHBIN KOHOULMOHEPHI (CM.
T1abn.2 n 0.1.3 HacTosiwen MIHCTpyKumn).

MpumeuaHme. MNpu pacyete BCKB no cxeme Ha puc.2 cnegyeT BbIMNONHATL TpeboBaHus N.2.16 HacTosLwen
MHcTpykumm. INoBepxHOCTU TennoobmMeHHrKa | 1 Kaxagoro TennoobmeHHuKa Il NpUTOYHOro KOHAMLMOHEPA AOMKHbI
oTBeYaTb pesynbTatam pacyeTta no ypaBHeHusaM Tabn.1 nnm rpacduky Ha puc.10.
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Puc. 10. Tpaduk nas onpefpeseHus BeAHYMHM OXJAXAEHHE BO3AYX

AT, B GecKOMNpeccOPHBIX CHCTEMAX KOHAMLUHOHHDOBAHHS BO3JLYXa
Jluduu [, 2 B 3 COOTBETCTBYIOT XapPaKTEPHCTHKAM CHCT:EM B Talxa. |
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11. Kaxxgoe ypaBHeHue B Tabn.1 coortBetctByeT BCKB ¢ dumkcnpoBaHHbiMM nosepxHocTsamu |, 11 wn I
TENNOOOMEHHUKOB, a Takke onpedeneHHbiM koadduumeHTam opoweHnss B B (pOpPCyHOUYHbIX Kamepax ¢
3aAaHHbIMU KOHCTPYKTUBHbIMU XapaKTepPUCTUKaMN.

Tabnuua 1



N n/no
JIVIHVM Ha

PacuerHEe ypaBHEHUA

XapakTepucTtrka sJeMeHTOr BCKB

OpocuTesibHBEIE KaMeEPEL

rpaduke, TenyiooOMeHHUKYU
puc.10
Kpurepurt rayomuer F oxn/f x YCIIOBHBIN MaJisl Bosbmon
IIT Kpurepuit xupblx ceueHmit £ x/mcu xkondduumeHT KOHTYP KOHTYP
opomeHusa B ycn UMPKYJIAUUN | UTUPKYJIIS—
JANZIZ8
I II III I II III I II III Kosbduuym- |Kosbdmim-
€HT €HT
OPOWEHMUS |OpOoMeHUs
B MK = 1,5| B BK =
1,8
1 0,63 440 - 460 |440 - 460|220 - 230| 80 - 110 80 - 110 170 - 220 1,2 1,5 0,6 IOnameTp IOnameTp
Oenera T = 0,342 (1 + M R ) z =12 z = 12 z = 6 bopcyHOK d|dopcyHOK
c 3c c = 3,5 vMm |d = 3,5;
4; 4,5 MM
2 0,63| 330 - 340 (330 - 340|330 - 340| 110 - 150 110 - 150 [110 - 150 1,2 1,5 0,6
ODenvra T = 0,334 (1 + M R ) z =9 z =9 z =9
c 3c ¢
3 0,63| 330 - 340 (330 - 340|220 - 160| 110 - 150 110 - 150 [170 - 220 1,2 1,5 0,6
ODenrTa T = 0,331 (1 + M R ) z =9 z =9 z = 6
c 3c ¢




CM. npumeyaHus K Tabn.1.

Tabnuua 2
[ I
-1
| [lapaMeTpH BO3OyXa B JIETHMM IepMOI Ha BxoIe |
[IponsBeneHue |
| |
I I 1
KpUTEPHUEB |
B MNPUTOUYHHM KOHAOMUMOHep (cM. o.l1.3) | B MCIIAPUTEJIBHEM KOHIMULMOHEP |
M 3c x R ¢
_ _ ] |
T T I T T 1
TeMmnepatTypa | TemMmnepatTypa |OTHOCMTeHb— | TemMmnepaTypa |TeMnepaTypa |OTHOCMTeHb— |
TOUKM POCH | MOKPOTO | Hasd | TOYKM POCEH | MOKPOT'O | Has |
t p,°C | repmomerpa | BrmaxnocTs, | t pu, °C | Tepmomerpa | BnaxmocTn, |
| t M, °C | ou % | | t owm, °Cc | on % |
| | | | | |
I I I I I I
| or 1 mo 18 | Or 15 mo 25 | <= 65 | or 1 mo 18 |Or 15 mo 25 | <= 65 |oT
1,3 mo 3,7 |
| ] ] ] ] ] ]
I —

MpumeyaHua kK Tabn.1: 1. z - cymmapHoe 4ncno psigoB opebpeHHbIX Tpyd no nyTu ABMXKEHWUS BO3dyxa B
TUMOBbIX CEKUMSIX MOAOIPEBA UK OXNaXXaeHUs!, U3 KOTOpbIX cobupatotcst TennoodbmeHHuku 1, 11, 1.

2. BecoBas ckopocTb Bo3gyxa B TennioodmeHHukax |, 1 u Il npy nx HoMMHanbHoOM Npon3BOANTENBHOCTM He
JOrMKHa npeBblwaTte v ramma = 7,3 kr/M2 x c. pu atom cymmapHoe conpotusrnenne | u Il Tennoo6mMeHHMKOB
NPUTOYHOIO KOHOULNOHEPA COOTBETCTBEHHO ypaBHeHUsM cocTaBuT: 1. H = 85 mm Boa. cT. 2. H = 64 mm Bog. CT. 3.
H = 64 mm Bog. CT.

3. MNpn KOMNOHOBKE TEMNOOOMEHHMKOB MPUTOYHOIO KOHAMLUMOHEpA M3 MnacTUH4YaTbiX WKW ChnuparbHO-
HaBUBHbIX kanopundepos, BbiMycKaeMbiX MPOMbLILLIIEHHOCTLIO, HEOOX0AMMO obecneynBaTtb ykasdaHHble B Tabn.1
3HayeHus kputepueB F_oxn/f x n f x/dw.

Mony4yeHHble 3HaveHusa Odenbta T _c(-) Ana Tenno0OMEHHUKOB M3 NnacTUH4YaTbIX KanopudepoB AOMKHbI
ObITb yMeHbLUeHbl Ha 5 - 10%.

4. Kamepbl opoLLeHMs Manoro 1 60nbLIOro KOHTYPOB LIMPKYNSUUK BOAbI crieayeT NnpuHMMaTh ABYXPSAHbIMU
C B3aMMOBCTPEYHbIM pacnblieHNneM Bogbl LEHTPOOEXHBIMU (DOPCYHKaMMU.

MnoTHOCTL pacnonoxeHnsa opCyHOK criefyeT npuHUMaTh 24 WT. M2/psf, BECOBYO CKOPOCTb BO3dyxa B
Kamepe v ramma = 2,8 - 3,3 kr/m2c.

5. CkopocTb BoAbl B LMPKYNAUMOHHbIX Tpybonposogax BCKB cnepgyet npuHumats B npegenax 0,7 - 1,3
M/c. MOLLHOCTb LIMPKYNSILMOHHBIX HACOCOB AOJMPKHA noabupaTbcsa u3 ycnoeus obecneyeHns gaBneHns BoAbl nepes
dopCyHKaMn OpOCUTENbHBIX kKamep B npedenax 2 - 3,5 atm, a Takke KOMMEeHcauuu noTepb OaBMeHus B
LUMPKYNSUMOHHBIX TPyOONpoBoAax 1 TENI00OMEHHMKAX.
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Puc. 1i. I'padsueckas uHTepnperauss pacyeTHHX S3ABHCHMOCTER npH
paloTe HCNADHTEALEOrO KOHAHHHOHEPR HA PELUPXYARUHOHHOM BO3LyXe
tn-‘— reMneparTypa HapyXHoro po3aysa (niapaMeTpu B); fc,-—-reunepa-rypa
BO3AYXa, NOCTY!NAIOMEr0 8 OPHTOYHHA KOHAWHHMOBEDP; ! — TEMNEPaTypa PeUHPXY-
JARHOUHOIC BO3SAYXS, NOCTYNAIOWEr0o B HCMAPHTEALHWA KOHIILHOKED,; tlﬂ‘! ®
)y TEMOQPATYPa MOKPOrO TEPMOMETPA H TOUKH POCHl BO3AYXa, NMOCTYRAIOULRTO

8 HCMapDHTEASHMWA KOHAHUHOHep;, A fcl; A tc"; A tcm -~ Pa3HOCTH TEMNEpaTyp
coorsercTeeliHo B I, ! u Il tennooGMenuuxax
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12. C nomoLublo ypaBHEHWI, NpuUBEAEHHbIX B Tabn.1, cnegyeT pelwiatb Kak MNpsMble, Tak U obpaTHbie
3agaun. Llenbto npsiMbix 3agady sIBNSIETCS onpefeneHne MOBEPXHOCTU OXIaXKOEHUs TennooOMEHHMKOB Mpu
M3BECTHbIX HadamnbHbIX MapamMeTpax BO3dyxa, MOCTYNaloWero B NPUTOYHBIN U UCMAPUTENbHBIA KOHONLMOHEPHI, U
npwv 3agaHHon rmyObuHe OxnaxaeHns NPUTOYHOrO BO3dyxa.

Llenbto obpaTtHom 3agayn siBnsieTca onpeaeneHune rmybuHbl oxnaxaeHus Bos3gyxa B BCKB npu n3BeCTHbIX
HavanbHbIX NapameTpax BO3Ayxa, MOCTYNaloLWero B NPUTOYHbIA U MCNapUTENbHbI KOHOULMOHEPDI, N N3BECTHbIX
NMOBEPXHOCTAX OXMNaXaeHUs1 TeN00OMEHHNKOB.

13. Onsa obneryeHns pacyeToB No ypaBHEHUAM B Tabn.1 npuBoauTCS pacyeTHbIn rpadmk Ha puc.10.

padhmnyeckas uHTepnpeTaLma pacyeTHbIX BEMNWYUH NO ypaBHEHMIO N.9 npun.2 Ans OCHOBHbIX BapuUaHTOB
paboTbl ucnaputenbHoro koHauumoHepa cuctemol BCKB npuBeneHa Ha puc.11, 12, 13.

14. MMpun peweHnn NpsMbIX 3aday KOHeYHast TemnepaTypa OXMaXAEeHHOro B NPUTOYHOM KOHOULMOHEpe
Bo3agyxa t_c4 He MOXeT ObITb 3ag4aHa NPOU3BOSILHO.

Mpu ee HazHavyeHWM cnegyeT pyKoBOACTBOBATLCA TpeboBaHuaMM N.1 npun.2 Kk HacTosAwen NHCTpyKuun.

TemnepaTypa t_c4 cBsA3aHa c TeMnepaTypow Bo3ayxa t_c8 nocne ncnapurtensHOro KoHauUmMoHepa (CM. puc
9).

Temnepatypa t_c8, onpegensemas no TennocogepxaHuto |_8 n cdu = 100%, He gomkHa ObiTb Bbiwe
TemnepaTypbl BO3ayxa, NOCTynawLLEero B TENMbIA Nepuog roga B McnaputesnbHbli KoHAMUMOHep (cM. N.156 npun.2
K HacTosiwen VHCTpyKumn).



15. pacpoaHanuTuyecknn metoqd noctpoeHus Ha |- d-guarpamme (cMm. puc.9) npoueccos B BCKB npu
M3BECTHbIX NapameTpax BO3ayxa, NOCTYNaloLWero B NPUTOYHLIA U CnapuTenbHbli KoHauumnoHepsl (t_c2 nt_c5), a
TaKkke nNpy M3BECTHOW TemnepaType oxXnaxaeHHoro NPUTOYHOro Bo3gyxa t_c4 coctouT B cnegytoLwem:

2 toz

T
115 tu

ez toy
bes ~Lee

Puc, 12. I'pajuveckan HHTepUpeTauns pacueTHHX 3asUCHMOCTER npu pa-
6oTe HCIAPHTEABHOTO KOHAMIKOHEP2 HA HaPY)XHOM BO3AyXe

¢ g TEMICPaTYPa HAPYKHOro BO3AYXA (napaMerpnl B}, nocTynanllero s wena-

PHTMBEHR KoHZMuoHeD; £, H tp — TeMnepatypu MOKPOrO TEPMOMEeTDa M

TOYKH POCH BO3;jlyXa, MOCTYNAMOILETO B KCOAPHTEAbHMR KOHRUNHOHED; f, 4 — TeM-

nepaTypa BO3RYXa, NOCTYNAIOUIEro B NPUTOYNBIT  KOHZKUHOHep; &1, ; Afc";

Atc l—pammCTH TeMnepatyp coorsercrsexno B J, /I u II] rennooGMeRHEHKax
i1
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Pous

Prc. 13. Ipadmuueckad HHTePNPeTAMMA PACHETHBHIX 3aBHCHMOCTEH nNpH

paGoTe HCHADKTENBHOr0 KOHIHWRHOHEPA Ha BLITSIZKHOM BOJAYXe H3 Tex-
HOJIOTHYECKHX noMeuleHu

tn—teunepafypa HAPYAHOTO BO3AYXa (napameTput B); fc”v--remneparypa

PO3AYXR, HOCTYRAIOWIEr0 B MNDHTOUHLIA KOUAHLHOHep; [s-—TeMneparypa BLITSIK-
HOT'O BO3AYXE, NOCTYNAIOWIETr0 B HCOAPDHTEAbLHBIR KORANWUHOHEP, tan ¥ tp“ — TeM.

nepaTypsl MOKPOTO TEPMOMETPA M TOMKI POCHW BO3AYXE, NOCTYNALLEro B HCMADH-
TCRLHLIR KOHAHUHOHEDP; A tcl; A l‘c": < — PA3HOCTH TeMmepaTyp BO3AYX8

coofserctoenno B [, II u I/l renacoSmennuKax
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a) BbIYUCNAKT BEJTUYNHY Henbta I_np (pa3HOCTb TeﬂJ'IOCOﬂ,ep)KaHI/lﬁ BO3ayxa B NMPUTOYHOM KOHﬂ,I/ILI,I/IOHepe)

ODenpTa I = c¢' (¢t -t ).
np S c2 c4

CornacHo TpeboBaHusaM nn.2.2, 2.16 HacTosiwen NHcTpykummn 1 0.9 npun.1 K Hew:

HOenpTa I = HesnbTa I
np nucn

’

0) onpenensoT TENNOCOAEPKaHNE BO3AyXa NOCNe UCNapUTENbHOrO KOHAMLUMOHepa (Todka 8 Ha puc.9). U3
TOukM 5 (MapameTpbl BO3gyxa, NOCTynalLwero B UCnapuTenbHbI KOHAMLMOHEP) MPOBOAST MMHUIO NOCTOSHHOIO
TennocoaepxaHus |_5 oo nepecedeHus ¢ pu = 100% B Touke t_Mu. BblumcnsioT

I =1 + JenarTa 1
8 5 UCII

1 Ha nuHUK coun = 100% npu |_8 HaxoaaT Touky 8 B t_C8;
B) onpeensoT TemnepaTtypy Boabl (Todka 11), nocTynatowlei B TennooomeHHuku | n 1l



t = (t + 0,2);
11 c8

r) onpegensatoT Temnepatypy Bosayxa t_c3 nocne TennooGMeHHMKa NPUTOYHOIO KOHAULMOHepa

t =t + (0,5 - 2,5).
c3 11

Ha |-d-gnarpamme npoBoAsT NWHMIO MOCTOSHHOIO BRAroCOAepXKaHus yepes TOYKy 1 M Ha 3Ty JNMHUI0
HaHOCAT TOYKY 3 Npu BbluMcneHHon t_c3 (puc.9);
[) onpefensitoT pasHOCTb TeNnocoaepxaHuii Bosgyxa B TennoobmeHHuke || npuToYHOro kKoHguUMoHepa

Oenpra I = c¢c' (¢t -t )
II P c3 c4

€) onpefensalT HavanbHYH W KOHEYHYK TemnepaTypbl BOAbl, LMPKYNMPYHOLLEA U Marnom KOHType
umpkynaumm sogpl, Toukn 9, 10 Ha doun = 100% (puc.9).

TemnepaTypa BoAbl, MNOCTynawowen B TennoodMeHHuk Il (3Ta e TemnepaTypa COOTBETCTBYET
TemnepaType BOAbl NOCNe oxnaxaeHus B opocuTtensHon kamepe MK), pasHa

t=(t -20,3).
9 c4

TeMHepaTypy BOAbl Nocrie TennoobmeHHuka |l BbluncnsoT

HenbTa I
1T

roe B_MK - koachpumuneHT opolleHnsa B opocutensHom kamepe MK, B MK = 1,5;
X) onpefensioT napameTpbl Bo3gyxa MOCME OpPOCUTENbHOM KamMepbl Manoro KoHTypa uuvpkynsumm MK
(Touka 7 Ha puc.9); BbIMUCTIAIOT TOYKY POChbl BO3ayxa

t = (t -0,2),
p7 9

npu dm = 95% un t p7 Ha |-d-gnarpammy HaHOCAT TOYKY 7 WM ONpedensitoT TennocogepxaHve |7 u
TemnepaTypy t_c7;

3) onpenensoT napaMeTpbl Bo3gyxa nocrne tennoodmMeHHuka Il ncnaputensHoro KoHanUmnoHepa (Todka 6
Ha |-d-gnarpamme, puc.9). BelumncnaioT TennocogepxaHme

I = (I - OenpTa I )
6 7 II

npu Oenbta | _Il = Oensta | _MK.

M3 Toukn 5, xapakTepuayloLlen napameTpbl BO3gyxa, NOCTynaloLwWero B CNapuUTernbHbIN KOHOMUMOHEP, Ha |-
d-gmuarpamme nposogaT nvHuio d = const.

Ha aTtov nuHum oTknagbiBatoT BENUYMHY |_6 1 HAHOCAT TOYKY 6;

1) onpeaenstoT pasHOCTb TennocoaepkaHuim Bosgyxa B opocutensHon kamepe BK fensta | _BK=1_8-1_7
W TeMnepatypy BoAbl, NOCTynatoLlen B kamepy opolueHus BK,

IenbTa I
BK
t = t + ——
12 11 B
BK

roe B_BK - koadhdpmumeHT opolieHmns B kamepe BK;



K) MoryyYeHHble yKkasaHHbIM Bbllle crnocobom Touku 2, 3, 4 u 5, 6, 7, 8, xapakTepusyioLwme napameTpbl
BO3ayxa 40 1 nocrne TennoodMeHHbix annapatoB BCKB, coeguHsIIoT npaMbIMU IMHUAMM (CM. purc.9)

16. MNMocnegosaTtensHoCcTb pacyeta BCKB npu pelleHun npsambIX 3agad, 3aknoyaroLwwmxcsa B onpeaeneHnm
noBepxHocTu TennoobmeHHukos |, Il n lll, TakoBa:

a) Ha | - d-gnarpaMmmMy HaHOCAT U3BECTHbIE NapaMeTpbl: HAPY)KHOIO BO34yxa, NMOCTYMAKLEro B MPUTOYHbIN
KoHauuuoHep, |_H, t H - Touka 1 (cm. puc.9, 11, 12 n 13); BO3ayxa, MOCTyNaLEro B UCNapUTENbHbIA KOHOULIMOHEP
(PeumpKynsauMoHHOro 13 noMeleHnin, puc.11; HapyXHoro, puc.12; BbITSDKHOTO M3 TEXHONOMMYECKMX MOMELLEHUNA,
puc.13. Touka 5);

©) no | - d-gnarpamme onpenensoT:

HavanbHyl TeMMNepaTypy BO3ayxa, NOCTyNatoLLEro B MPUTOYHbIA KOHOULWOHEP,

t = (t +1,5),
c2 H

TemnepaTypy MOKpoOro TepmomeTpa t_mu u TemnepaTypy TO4YkM pocbkl t_pw BO3Ayxa, MOCTynawLllero B
ncnapuTenbHbIA KOHOULMOHED;
B) BbIYMCASIOT KPUTEPUIA

r) BbIMMCNAOT KpUTepuin R_c no anarpamme Ha puc.14, npegBapuTenbHO Onpeaenve pasHocTMt pu -t mu,
npuHumaa t_ p=t puunt BH =t muy;

) BblUMCNAT BENMYMHY Komnnekca (1 + M_3c R_c);

€) BbIYMCNAT BENUYUHY OTHOCUTENBHOrO U3MEHEHNs TeMnepaTypbl Bo3ayxa

t -t
_ c2 cd
HJesgpbTa T = —m8™;
c t -t
c2 j9%

X) npu usBectHbIX densta T_c(-) u (1 + M_3c¢c R_c) ¢ nomoLubto rpacmka Ha prc.10 (xoa peLueHnst npsmblx
3agay nokasaH NyHKTUPHBLIMWU NUHUAMK) 1 Tabn.1 nogbupatoT anemeHTbl cMcTeMbl, obecnedvmBatoLlelt Tpedyemoe
oXIaXgeHve NPUTOYHOIO BO3AYXa;

3) MpW peLleHnn NpsIMon 3afa4vm Todka nepecedeHuns npsambix densta T_c(-) n (1 + M_3c R_c) Ha rpaduke
prc.10 MOXeT oKasaTbCs BbIle NMHUNA, XapaKTEPU3YKOLUMX OXMaXK4aoLWYy CMOCOBOHOCTb KaXOOW CUCTEMbl. JTO
O3Ha4vaerT, YTo MpuY AaHHbIX NapamMeTpax Bo3adyxa, MOCTYMalLero B NPUTOYHBIN U UCMApPUTENbHbBIA KOHOULMOHEPHI,
TpebyemMoe oxnaxgeHue Bo3dyxa He MOXeT ObiTb obecneveHo ¢ nomouwibio BCKB npu npuHATbiX (T126m.1)
NOBEPXHOCTAX oxnaxaeHus. Ecnn xe Touyka nepecedeHus npsambix Oenbta T_c(-) n (1 + M_3c R_c) HaxoguTca
Mexay NUHMaMK rpadmka, To Ans pacyeTta crieqyeT NPMHUMAaTh Bblllenexallyo NMHUI.

17. Onsa peweHusa obpaTtHbix 3agay npu pacdete BCKB gonxHbl 6bITb NpeaBapuTernbHO U3BECTHBI:

napamMeTpbl BO3dyxa, NOCTynatoLero B NPUTOYHbIA KOHONLMOHEDP (HApYXXHOro, PeLMPKYNSLUOHHOIO UK KX
cmecu);

napameTpbl BO3dyxa, MOCTYNalLero B UCNapUTenbHbIN KOHOMLMOHEP (HapY>XHOrO, BbITSDKHOMO UMM UX
cmecu);

NpPOM3BOANTENBHOCTbL CUCTEMBI MO BO3AYXY;

KOHCTPYKTMBHbIE XapaKTEpPUCTUKM TENTOOOMEHHUKOB: KpUTepui rmyouHbl F_oxm/f X n oTHOLIEHue XMBbIX
ceveHun f_x/neu;

YCINOBHbIE KO3 PULMNEHTBI OPOLLEHNS TENITOOOMEHHNKOB.

Pacuet ECKB npwu pelueHumn obpaTHbIX 3agady 3akiovaeTcs:

B OnpeaeneHvMn napameTpoB Bo3gyxa nocre NpUToOYHOro KOHAULMOHEPa;

B onpegeneHMn napameTpoB BO3gyXxa U Bodbl NOCHE 3fIEMEHTOB CUCTEMbI U KaXXAO0ro KOHTYpa LUMPKYNAUnK;

B NOCTPOEHUN npoueccos Ha |-d-gnarpamme.

18. NocneposatensHocTb pacyeta BOKB npu peleHnn obpaTHbIX 3a4ay Takosa:

a) Ha | - d-gnarpammy HaHocATCA M3BeCTHbIe napameTpbl |_H, t H HapyxHoro Bo3gyxa - Touka 1 (puc.11, 12




BO34yxa, MOCTYNaLLero B UCnapuTenbHbIi KOHOMLMOHEP (PeLMpPKYNSLUOHHOIO 13 nomelleHus, puc.11;
HapY>XHOro, p1C.12; BbITSXKHOIMO N3 TEXHONOMYECKMX NoMeLLeHni, puc.13) - Touka 5;

©0) no I|-d-guarpamme onpegensitoT HadanbHyl TemnepaTypy BO3dyxa, MOCTynawLwero B MNPUTOYHBIN
KoHauumoHep t c2 =t H + 1,5°C;

TemnepaTypy MOKpOro TepmMoMmeTpa t_Mum u TemnepaTypy TOYKM pochbl t_pu Bo3gyxa, MOCTynawLwero B
ncnapuTenbHbIA KOHOULMOHEP;

a) BblMMCHAT Kputepuin M_3c npu u3BECTHbIX BenmumMHax t c2, t mu, t pu, cM. N.9 npunoxenunsa 2 K
HacToswen NHCcTpyKuuun.

r) BblUMCNAT kpuTepuii R_c no gnarpamme puc.14, npegsapuTenbHO onpenenveB pasHocTb t pu - t mu,
npuHumasa t_ p=t_pu,t sBn =t _mu;

) BblUMCNAT BENMYKNHY Komnnekca (1 + M_3c R_c);

€) onpefensoT BENUYUHY KpUTepus

no ypaBHeHMAM Tabn.1 mnu no rpaduky Ha puc.10 npu ussecTHblx (1 + M_3c R_c) u BbiGpaHHOM Tune
BCKB;

)K) BblHYMCNAIOT TEeMnepaTypy Bo3gyxXa, nogaBaemMoro B noMeLlleHund, nocrie npuTovYHOro KoHgmunoHepa

t =t - IeabTa T (t - t )
c4 c2 c c2 pu

3) rpadoudeckn pelleHne obpaTHOM 3agadm nokasaHo Ha puc.10 NYHKTUPHLIMU NIMHUSIMMU.
19. [ins onpegeneHns Npomn3BoaANTENBHOCTU CUCTEMbI MO BO3AYXY M BOAE BbIYMCNAIOT:
a) pasHOCTb TennocoaepKaHuim NPUTOYHOrO U BHYTPEHHErO BO3ayXxa

Oenpra I = (1 -1 );
13 4

©) pacxopg Bo3gyxa G_np (Kr/4), HeoBXoAMMOro AN CHATMA Tennom3dbITkoB Q_nom (Kkan/y) B noOMeLLeHnn:

Q

I10M
G =
np JHeabTa I

B) pacxon BO3ayxa B UCNAPUTENIbHOM KOHAOMUMOHEpE, NpuHMMmaa ero paBHbIM pacxody BO3ayXa B
NMPUTOYHOM KOHAOULIMOHEPE,

G =G 3
MCII np

F) pacxon BoAbl B MarioM KOHType UMpKynauum

W =G x B =G x 1,5;
MK MCII MK VCII

1) pacxoq Bofpbl B GOMbLLIOM KOHTYpe LMPKYIALMA

W =G x B =G x 1,8;
BK MCII BK MCII

roe B_BK - koacbdmumeHT opoleHns B kamepe BK



BK YyCJI yCI

AHanuTU4eckumn metoa pacyeTa

20. C nomowpl aHanuMTU4eckoro wmetoda paccuuTbiBaoTcs cuctembl BCKB  npu  pasnmyHbIX
NPOn3BOANTENBHOCTAX MO BO34YyXY (B TOM 4YMCne Mpu OTMAMYHBIX OT HOMUHAambHbIX MO paay KT v npu HepaBHbIX
NPON3BOANTENBHOCTAX NMPUTOYHBIX U UCNAPUTENbHBIX KOHOULMOHEPOB).

OTOT MeTod MPUMEHUM K cucTtemam, KOMMOHyeMbIM M3 TUNOBbIX cekuun KT, a Takke K cuctemam u3
060pya0oBaHUsA, CEPUNHO BbIMYCKAEMOro NMPOMbILLIIEHHOCTbIO.

21. MNpn npumMeHeHUN aHanuTuyeckoro metoaa pacveta bCKB npeaBapuTensHO OOMKHbI ObiTb N3BECTHBI:

napamMeTpbl HAPY>XHOro BO34yXa;

napamMeTpbl BO3yxa, NOCTYNatoLLEro B MPUTOYHBIN N MCNapUTENbHbBIN KOHOULMOHEPSI;

KONM4YeCTBO BO3yxa, MOCTYNatoLLEro B MPUTOYHBIN Y UCMAapUTENbHbBIN KOHANLVOHEPSI;

TemnepaTypa OXnakgeHHOro Bo3gyxa B NPUTOYHOM KOHAMUMOHEpE (ONs pelleHns nNpsmblixX 3agadv cM. On.
14 v 15 npun.2 k HacToswen NHCTpykuun);

KOHCTPYKTMBHbIE N TMOPOANHAMUNYECKNE XapPaKTEPUCTMKN CUCTEMBI (4118 pelleHns obpaTHbIX 3a4ad CM. Nn.
17 v 18 npun.2 k HacToswen NHCTpykuun).

Ona TtennoobmeHHunkoB |, |l wn Il gomkHbl ObITb M3BECTHbI: TUM CeKUWUA BO3OyxOoHarpesaTenemn
KOHOWUMOHEpa, TWUM  CEeKUUM  MOBEPXHOCTHbIX  BO3dyxooxnaguTenen  unuv  Mapka  kanopudepos;
BO3yxooxnaxgatowasi nosepxHoctb F_oxn (M2) kaxgoro TennoobMeHHUKa; XXMBOE cedeHne Ons nNpoxoda BoAbl
ncu (M2) Kaxgoro TennoobMeHHUKA; XXMBOE cedeHue AN npoxoda Bo3gyxa f ok (M2) kaxagoro TennoobMeHHUKa;
YCNOBHbIE KOA(PULMNEHTBI OPOLLEHNST TEMNTOOOMEHHUKOB

W
B = —,
yCJI G
roe W - pacxom BOME, MNPOXOIANEN Uepes TelrjioOOMEeHHUK, KI/4Y;

G - pacxom BO3mOyxXa, Kr/d.

Ons opocuTeribHbIX Kamep mManoro u GonbLLOoro KOHTYPOB UMPKYNAUUN OOJTKHbI OblTb M3BECTHbI: TUMbI
opocuTeribHbIX KamMmep, YNCcno n aAnameTpbl d)OpcyHOK.

Mpumeyanue. KoscdbdpuuneHt B_ycn gormkeH Haxoamtbes B npegernax ot 0,6 go 1,8. OnTumanbHble
YCIOBHbIE KO3 DULMEHTBI OpoLLeHns ansa TennoodmexHukos |, 11, 1l cootBeTcTBEHHO 1,2; 1,5; 0,6.

22. CyWHOCTb aHanNUTUYEeCKOro MeToda pacyeTa Manoro M Gonblioro KoHTypoB umpkynsumm BCKB ¢
yyeToMm TpeboBaHui B nn.5 n 6 npun.2 kK HacTosawen NHCTpyKLUN 3aknoyaeTcs B criedyoLem:

a) npenBapuTenbHO paccyUTbiBaOT TennoobmeHHuku | u 1l 6onbLIOro KOHTYpa LMPKYNsuun C Uenbio
HaXOXOEeHUs1 NapaMeTPOB OXMaXAEHHOIoO B HUX BO34yXa, KOTOPbIA NOCTyNaeT B TeNNoobMeHHbIe annapatbl Masoro
KOHTYpa uMpKynaumm (TennoodmMeHHuk Il n opocutensHyto kamepy MK);

0) paccuuTbiBaloT TennoobMeHHbIe annapaTtbl Manoro KOHTypa LMPKYNSauMn U onpegensiot temnepaTtypy
oxnaxaeHHoro Bo3gyxa t c4 n napameTpbl Bo3gyxa nocrne opocuTenbHon kamepbl MK, koTopble aBRswoTCA
HaYanbeHbIMU 41151 OPOCUTENBHOM Kamepbl 6OMbLLOIO KOHTYpa LMPKYNAUmm;

B) paccCYMTbIBAOT OPOCUTENBbHYIO Kamepy OOnbLUOro KOHTypa UMPKYNsSUMM C Uenbk  onpegeneHus
TemMmnepaTypbl XON0AHOM BoAbl, Heobxoammown ans paboTbl TennoodMeHHuKoB | u lli;

r) NpeABapuUTENbHO ONpeaensitoT TemnepaTypy Xono4HoM BoAbl, NOCTynatoLen B TennoodmenHukm | u lll, a
TakKke napameTpbl BO3A4yxa, OXJTaX4EHHOTO B 3TUX TENSI00OMEHHMKAX, B COOTBETCTBUM C ykaszaHuamMm n.15a-rmu e
npun.2 K HacTosLen VIHCTpyKkumm.

Mpy HepaBeHCTBE KOMUYECTB BO3A4yXa, MPOXOAALEro B NPUTOYHOM U UCMAPUTENbHOM KOHOULMOHEpaX,
BenuumnHa [enbTta |_mncn HaxoamTes no BblpaXeHuo:

G HemnpTa I
np np
IenbTa I = . (1)
UCII G
UCII




MocnepoBaTenbLHOCTL pacyeTa

23. HaHocat Ha |-d-gnarpammy napameTpbl BO3gyxa, NOCTynawLwero B MNPUTOYHBIA U UCNApUTENbHBIN
KOHOULIMOHEPBI B COOTBETCTBUU C n.16a n 6 npun.2 k HacToswen UHCTpyKumK.

24. MNpepBapuTenbHO 3afaloTca TemnepaTypor oxnaxaeHHoro Bosgyxa t c4 (puc.9) B COOTBETCTBUMMU C
ykaszaHumamu nn.1 um 14 npun.2 Kk Hactoswen WHCTpyKUMM M onpedensioT HayanbHyl TemnepaTtypy BoAbl,
nocrynatouien B TennoodbmeHHmkn | u il (Todka 11 Ha puc.9) B cooTBETCTBUM C M1.15 a - B TOrO e NPUNOXKEHUS.

25. PaccuntbiBatoT TennoobmeHHuK 1. PacyeT cBOOUTCS K HaxXOXOEHVIO TemnepaTtypbl OXMaXKgeHHOro
Bo3gyxa t c3 (puc.9). Npu pacyeTe TennO0OMEHHUKA ONpeaensoT:

a) kputepun rmyobuHbl F_oxn/f x;

©) oTHOLIEHME XMBbIX ceveHun f x/ncw;

B) BECOBYIO CKOPOCTb BO3yXa B XXMBOM CEYEHUUN TEMNOOOMEHHMKA

G
op
v ramMma = —mmm; (2)
3600 £
X

F) pacxon Boabl B TEennoobMeHHNKe

W=G B ; (3)
np yci

[) CKopoCTb BoAbl B TpyBKkax TennoobMeHHnka

W
omera = ; (4)
3600 ramma ncu
B

€) BeNVYUHY HayarbHOW ABWXYLLEW cunbl TennoobmeHa (t_c - t_BH), NpuHaB t_BH paBHOW HavarbHON
TemnepaType Boabl t_11, noctynatoLen B TennoobmeHHuk, at c =t c2;
X) BENNYUHY OXNaxaeHus Bo3gyxa B TennoobmeHHuke [enbTta t_c no ypaBHeHMIO

F
0,96 -0,25 0,14 OXJI
OensTa t = 0,475(t - t ) vV TramMma oMera (—) x
c c BH f
X

X (—) c, (5)
ncu

roe C - xosbduumMeHT, @Oy [OIEepPeKpPeCcTHOTO IBWXEHMS KOHTAKTUPYIUX Cpeln
CcC=20,96 - 0,97, mnjng OpOTMBOTOUYHOT'O OBWXeHMa cpen C = 1.

MpumeyaHue. YpaBHeHve (5) cnpaBegnvMBo ANsi pacyeTa CnMpanbHO-HABUBHLIX TennoobMeHHUKOB
(cekuuin nogorpesa Uy oxnaxaeHus) ueHTpanbHbixX kKoHamumoHepos KT nnu Kag. Mpu pacdeTe TennoobMeHHUKOB
NPUTOYHOrO KOHOULMOHEPA U3 NacTUHYaTbIX KanopudepoB NofyvYeHHbIe No ypaBHeHUIO (5) 3HadveHus Oenbta t ¢
OOIMKHbI BbITb YMeHbLUeHbl Ha 5 - 10%.

3) TemnepaTypy OXNaXA4eHHOro B TennoobMeHHUKe Bo3gyxa (Toyka 3 Ha puc.9)

t =t - JenrTa t ;
c3 c2 c



W) KOHEYHYI TemnepaTypy OTenneHHoW BoAabl t BK, MCMOMb3ys ypaBHeHMe Tennosoro GanaHca Aans
TennoobMeHHuKa (Touyka 12 Ha puc.9)

G c¢'" (£t -t )=Wc (t -t ), (6)

K) conpoTuerneHne TennoobMeHHNKa no BO34yXy B 3aBUCUMOCTU OT TUMNa TENNoobMeHHUKa:
ans TennoobMeHHMKOB CO cnupanblHO-HaBUBHbLIMW KPYMNHbIMUA FOCbpaMVI (CeKLI,VIFI KOH/J,I/ILI,I/IOHepOB)

1,87
H = 0,0866 z (v rammMa) , (8)

ans kanopudepos KBb

1,65
H = 0,28 z (v ramMma) , (9)
1

ans kanopudepos K4BI

1,72
H=0,175 z (v rammMma) , (10)
1

Toe z — UMCJIO PSAOOB TPyO TemnjooOMeHHMKAa IO XOHOy BO3OyXa;
Z — UMCJIO KaJopudbepoB MO XOIOy BO3IOyXa.
1

26. PaccuutbiBatoT TennoobmeHHuk lll. PacyeT cBogMTCa K HAXOXAEHMIO MO ypaBHEHWIO (5) TeMnepaTypsbl
oxrnakgeHHoro Bo3gyxa t_c6 (puc.9).

MocnepoBaTenbHOCTL pacyeTa TennoobmMeHHuka |ll aHanormyHa npuBegeHHoM B N.25 npusi.2 K HAacTosILLEN
MHcTpykumn. HauanbHas TemnepaTypa Bogpbl, NMocTynawouwlen B TennoobmeHHuk I, npuHumaeTca paBHon t 11
(Touka 11 Ha puc.9), a B ypaBHeHuM (5) Temnepatypat ¢ =t c5.

27. PaccuntbiBatoT TennoobmeHHuk Il. PacyeT cBogutcs Kk onpegeneHnto HavanbHOM TemnepaTtypbl Bodbl
(Touka 9 Ha puc.9), HeobxoouMON ANA OXNaXaAeHUs NPUTOYHOro Bo3ayxa Ao t ¢4 (Touka 4 Ha puc.9).

Mpu pacyeTe:

a) HavanbHyl0 Temnepatypy Bo3gyxa t c3 mpuMHMMalOT paBHOM TemnepaType OXIaXAeHHOro Bo3gyxa B
TennoobmeHHuke [;

©0) BbluMCIAOT KpuTepUI rnybuHbl F_oxn/f >k Mn 1 OTHOLLEHME XuBbIX ceveHni fx/neu;

CKOPOCTM BO34yXa V raMMa 1 CKOpOCTU BOAbl OMera onpefensitot no dopmynam (2) u (4) n.25;

B) onpenensitoT BENMYUHY oxnaxaeHusa Bosayxa [Henbta t_cll u nepenag tennocogepxanuni denbta |_11

(puc.9)

OenpTa t = (t -t );
clI c3 c4

Oenmpra I =c¢' (¢t -t ) =1 -1 ; (11)
II s c3 c4d 3 4

r) onpenensitoT HavyanbHy OBWXKYLLYO cuny TennoobmeHa (t_c - t_BH) 13 ypaBHeHus (5);
[) onpefensitoT HavanbHy TemnepaTtypy Boabl 9, noctynatowen B TennoobmeHHuk Il (Touka 9 Ha puc.9),



€) onpepensoT KoHedHyto Temnepatypy t 10 oTtenneHHon Boabl nocrie TennoobmeHHuka Il (touka 10 Ha
purc.9) no ypaBHEHMIO (7) 1 NO N.25k BbIYUCHSIOT CONPOTMBIIEHNE TENSIO0OMEHHMKa Npoxody Bo3ayxa.

28. PaccunTtbiBaloT opocutenbHyto kamepy MK. Pacuet 3akniodaetca B onpegeneHun koaddpuuueHta
opoweHus B_MK, Heobxognmoro ansa TpebyeMoro oxnaxxaeHusi Boapl. LMPKYNMpYyoWen B TennoobmeHHuke Il

Mpwn pacyeTe opocutensHom kamepbl MK OMmKHbI ObITb U3BECTHbI:

HavyanbHas TemnepaTypa Bofbl t_BH, KOTOpas paBHa TemnepaType OTENNEHHOW BoAbl U3 TEMNOOOMEHHMKA
Il (Touka 10 Ha puc.9);

KOHeYyHass TemnepaTtypa t BK OXxnaxgeHHOW BOAbl, KOTOpas paBHa HayanbHOW Temnepatype BoAbl,
nocTynatoLlen B TennioobmeHHuk Il (Touka 9 Ha puc.9);

HavanbHble NapaMeTpbl Bo3ayxa (TemnepaTypa t ¢ u Touka pockl t_p) nepen opocutenbHon kamepon MK.
3T napamMeTpbl COOTBETCTBYHOT KOHEYHbIM NapameTpam Bo3ayxa nocne TennoodmeHHuka lll (touka 6 Ha puc.9).

PacueT opocutenbHOM KaMepbl Ha peXxmMMax oxnaxaeHus BoAbl NPOBOAUTCS MO YPaBHEHMUIO

_ -0,3 -n
ODensTa T = A(1 + M R) R B , (12)
B 1

roe Jeapra T = ——m8M8 - KpVITepVIﬁI OTHOCHUTEJIBHOI'O OXJlaXOeHMAd BOJIBL;

M = ————— - TeMIepaTypPHHMN KPUTEPUN;

B = — - xO20OMUMEHT OpPOLEHUS;
G
VCI

A — ONBITHHM KO3QOMUMEHT.

Ha | - d-guarpamme cTposT Npouecc Cyxoro oxnaxaeHus Bosgyxa B TennoodbmeHHuke Il (Toukn 5 n 6 Ha
purc.9) n onpeaensioT:

a) TemnepaTypy TouKkun pockl t_pu 1 TennocoaepxaHune sosayxa |_6 nepen opocutensHon kamepont MK;

©) KPUTEPUIN OTHOCUTENBHOIO OXNaXaeHUs BoAbl

t -t
B 9 10
ODenpTa T = ; (13)
B t -t
cb pu
B) TeMnepaTypHbIN KpUTEpUn
t -t
pu 10
M = ; (14)
1 t -t
cb j9%

r) kputepun R no guarpamme Ha pwc.14, npegBapuTenbHO onpefenve pasHocTb t p - t BH (puc.9),
npuHumaa t p=t puunt BH=t 10;

0) KoadduUmMeHT opolleHnss B MK no Homorpamme Ha puc.15 mnm no copmynam B 3aBUCUMOCTM OT
anameTtpa (popCyHOK

0,15(1 + M R)



B = npn d = 3,5 MM, (15)
MK 0,3 [0}
IOesbTa T R
B

0,136(1 + M R)
0,47 1
B = npu d = 4,5 - 5 MM, (16)
MK 0,3 [0)
ODenpTa T R
B

€) TennocoaepxaHve Boagyxa nocrie OpoCUTENbLHON Kamepbl

I=I+B (¢t -t ) c:; (17)
7 [ MK BH BK B

X) Ha | - d-guarpammy HaHocAT Touky 7 mpu |7 n du = 95 - 97%. CTposT npouecc nosbiEHUsI
TennocoaepxaHua Bosgyxa B kamepe MK (nuHuio 6 - 7 Ha puc.9).

Mpumeuyanune. Ecnn koacbduumeHT opoweHus B_mk B kamepe MK, oTnmyaeTrcs OT YCMOBHOMO
koachbpuumeHTa opowenus B(ll)_ycn Bo Il TennoobmeHHuke MeHble 4veM Ha 10%, TO pacdeT cuMTaeTcs
3aKOHYEHHbIM.

YBAska koadppumumeHToB opoweHus B_mk u B(ll)_ycn Begetca mameHeHuem BenuuduHbl Oenbta t cll -
oxnaxgeHusi Bosayxa Bo |l TennoobmeHHuke.

Ecnn koadbdumumneHT opoweHus B kamepe B_mk meHbwe B_ycnll 6onee yem Ha 10%, TO npuHATOro
KonmnyecTBa BCNOMOraTernbHOro BO34yxa HedoCTaToOuHO Ans oxnaxaeHus BoAbl. [lepecuyeT TtennoobmeHHuka |l
BedeTcs C YyMeHblueHHon BenuuuHon [enbta t cll, T.e. npu yBenuMyeHHOM TemnepaType Bo3dyxa nocne
TennoobmeHHuka. Ecnn B_MK Gonbwe B_ycnll 6onee 4em Ha 10%, TO crnegyeT NPOBECTM MOBTOPHbLIA pacyeT
TennoobmMeHHuka, yBenuuueas HdenbTa t_cll n npuHumas 6onee rmybokoe oxnaxaeHne Bo3gyxa.

29. PaccuntbiBaloT opocuTenbHyo kamepy BK. Pacyer cBogutca K onpegeneHuio KoadduuueHta
opoweHus B_BK, Heobxogumoro anst Tpebyemoro oxnaxaeHus Bogbl, OTensieHHon B TennoobmenHukax | u lil.

Mpu pacuyete kamepbl BK gomkHBI ObITb M3BECTHBI: HAYanbHas TemnepaTypa Bodbl t_BH, KOTOpasi paBHa
TemrnepaType oTenneHHon Boabl B TennoobmeHHnkax | u Il (Touka 12 Ha puc.9), n KoOHeYHass TemnepaTypa t BH
OXNaXkdeHHOW BOAbl, KOTOpas paBHa HavanbHOW TemnepaTtype BOAbl, NocTynawowen B TennoodmeHHukn | n il
(Touka Il Ha puc.9).

HavanbHble napameTpbl Bo3gyxa nepen kamepon BK cooTBeTCTBYHOT KOHEYHbIM mapameTrpam BO3gyxa
nocne opocutensHon kamepbl MK (Touka 7 Ha puc.9).

Ha | - d-gnarpamme (touka 7) npu |_7 1 com = 95 - 97% HaxogaT v BbIYUCASIOT:

a) Temnepatypy TOYKM pockl t p7 v TemnepaTypy MOKpPOro tTepMmomeTpa t M7 Ha BXOA4e B OPOCUTESbHYIO
kamepy BK;

©) pasHocTb (t_p - t_BH), npuHumasat p=t p7nt BH=1 12;

B) pasHocTb (t_Bk -t BH), MpuHMman t Bk =t 11 unt BH =1 12;

r) kputepuii R no guarpamme Ha puc.14, npegsaputeneHO onpeaenus pasHocTb (t_p - t Bu), npuHumas t_p
=t p7nt BH=t 12

) koacbpuumneHT opoweHnsi B_BK no dpopmynam B 3aBMCMMOCTU OT AMaMeTpa pOpCyHOK

0,15(t - t )
0,37 o) BH 0,7
B = R npn d = 3,5 MM, (18)
BK (t -t ) o)
BK BH
0,14(t - t )
0,47 o) BH 0,7
B = R np d = 4,5 - 5 MM, (19)
BK (t -t ) o)



e) TennocoaepxxaHue Bosgyxa |_8 nocne opocutensHon kamepsl BK no choopmyne

I=I+B (t -t )c; (20)
8 7 BK BH BK B

X) Ha | - d-gnarpammy HaHocaT Touky 8 npu m = 100% un |_8 n cTposT npouecc (MuHMIO 7 - 8 Ha puc.9)
NoBbILLEHWS TeNnnocoaepxaHns Bosgyxa B kamepe bK.

MpumeyaHue. Ecnu koaddpuumeHT opoweHna B_BK oTnmyaetca OT CymMMbl YCIIOBHbIX KO3(MOUUNEHTOB
opoweHus B | n lll Tennoobmennnkax Cymma B_ycn = B(l)_ycn + B(lll)_ycn meHblwe, yem Ha 10%, TO pacyet
opocuTensHon kamepbl BK cuMtaeTcs 3aKOHYEHHbIM.

MocneposatenbHoCcTh yBA3KM B_BK n Cymma B_ycn Ta xe, 4to n ana opocutensHon kamepbl MK (cm.
nprvMeYdaHue Kk n.28). YBA3Ky NpoBOOAT M3MeHeHnem Temnepatypbl Boabl {11 nepeg | TennoobmMeHHmKoMm.

MpunoxeHue 3

Mpumepbl pacyeTta

Mpumep 1 (npsAimasa 3agava)

B npumepe onpepensetca coctaB anemeHToB BCKB (uncno cekumn ana |, 1l v Il TennoobmeHHMKOB).
MPUTOYHBIA KOHANLMOHEP paboTaeT Ha Hapy>XHOM BO3Jyxe, a MCNapUTENbHbIN - HAa PELMPKYMSLMOHHOM BO3AyXe
13 nometleHns (puc.16).
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"PucyHok 14"

o, 15, Howorppeu gev cepazeas
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Puc. 16

"PucyHok 16"
UcxogHble fgaHHble

PacuyeTHble napameTpbl Hapy>XHOro Bo3ayxa ansd TawkeHTta t H
MapameTpbl peumpKynsaumMoHHOro Bosgyxa (Todka 5) t_cd = 27°C un I_5
Bo3gyxa t ¢4 =20,3°C ul_4 = 10,5 kkan/kr.

YcnoBHble koadhduumeHTbl opowenus B I, I, 1l Tennoo®MeHHMKax NpuHUMaKTCA COOTBETCTBEHHO 1,2; 1,5;
0,6, cm. Tabn.1. Cxema cucrembl CKB npuBeaeHa Ha puc.1.

37,7°C; |_H = 14,7 kkan/kr (Touka 1).
12,9 kkan/kr. MNapameTpbl NPUTOYHOIO

PeweHne

1. PacueT BbINOMHAETCA B COOTBETCTBMM C TpeboBaHusaMM n.16 npunoxeHuns 2 K HacToswen NHCTpykumu:

a) Ha | - d-gnarpammMy HaHOCAT MapaMeTpbl HAPY>XHOro Bo3ayxa (Touyka 1) n BO3gyxa, NOCTYMaloLIEro B
ncnapuTenbHbIN KOHONUMOHEDP (ToYka 5);

0) onpegensioT TeMnepaTtypy Bo3ayxa, NOCTyNaoLWwero B NPUTOYHbIA KOHAUUMOHep t_c2 =t H + 1,5 = 37,7
+ 1,5 = 39,2°C, TemnepaTypy MOKPOro TepMOMETpa U TemnepaTtypy TOYKU POCbl PELMPKYMSALMOHHOIO BO34yXa,
NoCTynatLLero B UCnapuTenbHbIn KoHAUUMOHep (cM. | - d-guarpammy, puc.16).

t = 19°C, t = 14,6°C;



MM pu
B) BbIYMCTIAIIOT KpUTEpUi

t -t
c2 MU 39,2 - 19
M = = = 0,82;
3¢ t -t 39,2 - 14,06
c2 j9%

r) BbIYMCNAT Kputepuit R_c no guarpamme Ha puc. 14 npu (t_p-t BH) =t pu-t MM =146-19=-44°Cu
tBH=t Mm=19°CR _c = 3,18;

n) Beuucagor (1 + M R ) =1+ 0,82 x 3,18 = 3,01;
3c ¢

€) BbluMcnsaoT

_ c2 c4 39,2 - 20,3
ODenvTa T = = = 0,768;
c t -t 39,2 - 14,6
c2 pu

X) no rpacpmky Ha puc.10 npu nseectHbix densta T_¢ = 0,768 n (1 + M_3cR_c) = 3,61 nonyy4atoT Touky "a"
Ha npamon 1. Mo Tabn.1 onpeaenstT YNCIO TEMNNTOOOMEHHUKOB B KOHCTPYKTUBHbIE XapaKTEPUCTUKM BbIOpaHHOM
cnctembl BCKB, a MEHHO: cymmMapHOe YMCcno psiaoB B MEPBOM TeNfI00O6MeHHMKe z = 12. TIpuHMMatoT K yCTaHOBKe
yeTblpe TpexpsaHble CEeKLUN.

CymmapHOe 4ucrno psigoB BO BTOpPOM TennoobmeHHuke z = 12. [puHMMalOT K YCTaHOBKE 4YeTbipe
TpexpsiaHble cekumn. CymmapHOe 4ncrno psgoB B TpeTbeM TennoobMeHHuke z = 6. MNpuHUmaloT K yCTaHOBKe ABe
TpexpsaHble CekLmm.

2. lNpoBegeHHbIN pacyeT cnpasegnue ana cxem BCKB (puc.1) pasnnyHon MNpoOM3BOAMTENBHOCTM MO
Bo3ayxy (n.10 npun.2) B npegenax tunosoro psaa ot 30 Ao 240 Tbic. M3/4.

3. MNpoun3BoanTENBHOCTb MPUTOYHOrO M UCMAPUTENBHOMO KOHANLMOHEPOB NpUHUMaeTcs paBHon L = 31500
M3/u.

4. TennoodbmeHHukn 1, 1l n lll cobuparotcst n3 TMNoBbIX TPEXPSAHBLIX cekumii koHamumoHepoB K103.1030.0 B
COOTBETCTBUM C N.1XX AaHHOro nNpuMepa.

KOHCTPYKTUBHbIE XapaKTEepPUCTMKM OAHOM CEeKUUW: MOBEPXHOCTb oxnaxaeHuma F_oxn = 162,8 M2, xusoe
ceyeHne ansa npoxogda Bosgyxa f x = 1,44 m2; xuBoe ceyeHne ans npoxoga sogbl ncu = 0,00419 m2. Mo Boge
CEKLMM COeaMHEHDI MO cXeme puc.66.

KOHCTPYKTUBHbIE XapaKTEPUCTUKN YCTAHOBIIEHHbIX TENOOOMEHHUKOB NpuBeAeHbl B Tabs.3.

Tabnuua 3
TenjooOMeHHUK Kpurepumt riyOMHEBL OTHOWEHMEe XMBEIX CEeUeHUMN
F oxa/f x f x/ncm
I 162,8 x 4/1,44 = 452,2 1,44/0,00419 x 4 = 85,9
II 162,8 x 4/1,44 = 452,2 1,44/0,00419 x 4 = 85,9
I1I 162,8 x 2/1,44 = 226,1 1,44/0,00419 x 2 = 171,38

5. MNMocTpoeHune npoueccoB Ha | - d-guarpamme NpoBOAAT B COOTBETCTBUM C N.15 mpun.2 K HacTosiLewn
NHcTpyKumm:
a) BblUMCIAT 06LLY0 pa3sHOCTb TENNOCOAEPKaHUA BO3yXa B MPUTOYHOM KOHAULIMOHEpE

Oeapra I =c¢' (¢t -t ) = 0,24 (39,2 - 20,3) = 4,54 xkan/kr;
np P c2 c4



Npv paBHbIX KONMYECTBax BO3gyxa B MPUTOYHOM U MCMApUTENbHOM KoHauuuoHepax Oenbta |_np = Hdenbta
|_ncn;

0) onpegensOT TennocodepkaHne Bo3ayxa nocne ncnaputenbHOro KOHaULMoHepa.

M3 Toukm 5 NnpoBOOAT NMHMIO NOCTOSAHHOrO TennocogepxaHus |5 no nepeceyerns ¢ pm = 100% B TOUKe
t_mu. OT aTOM TOYKM OTKNaAbIBaOT BenuynHy HdensTa |_ncn.

I =1 + Jensra I = 12,9 + 4,54 = 17,44 xxan/xoD
8 5 VICII

Mpu 1_8 Ha nuHum coun = 100% HaxoaaT TemnepaTtypy Bo3gyxa nocrne ncnaputenbHoro KoHanumoHepa t_c3
=24,2°C;
B) onpeaensioT TemnepaTypy BoAbl, NocTynawoLlen B TennoodmerHuku | m lll.

t =t + 0,2 =24,2 + 0,2 = 24,4°C;
11 c8

r) onpegenstoT Temnepatypy Bo3agyxa t_c3 nocne TennoobmeHHuka |

t =t +0,5=24,4+ 0,5 = 24,9°C.
c3 11

Touka 3 HaxoaMTCHA Ha NIMHMM NOCTOSIHHOMO BRiarocogepXaHus, NpoBeaeHHON Yepes TouKy 1;
) onpenensaT pasHOCTb TENNOCoAEP)KaHU BO3ayXa B TENNoodMeHHuKe |l

Oeapra I =c¢' (¢t -t ) = 0,24 (24,9 - 20,3) = 1,1 xkamn/xr;
II jS) c3 c4

€) onpegensT TemnepaTtypy BoApbl, NOCTynaroLwen B TeNo0o6MeHHuK I,

t=t -0,3=20,3-0,3=20°C
9 c4

1 Temnepatypy Bogpbl nocne tennoobmeHHuka Il npu B_. MK = 1,5

HenbTa I
1T 1,1

10 9 B 1,5

X) onpeensoT TemnepaTypy TOYKM POCkl Bo3gyxa nocrne opocutensHon kamepbl MK

t =t -0,2=20-0,2 =19,8°C,
p7 9

npu dmn = 95% n t_p7 = 19,8°C Ha | - d-gnarpammy HaHOCAT TOYKY 7 1 OnNpeaensoT Tennocogepxanue |_7
= 13,7 kkan/kr n Temnepatypy t_c7 = 20,5°C;

3) onpefensaT napameTpbl BO3ayxa nocne tennoobmeHHuka lll:

TennocoaepxxaHve Bosgyxa

I =1 - OJeapra I = 13,7 - 1,1 = 12,6 xkamu/kr,
9 7 IT

TemnepaTypy Bo3ayxa B TOUke nepecedyeHnsa nuHun |_6 nd_51t_c6 = 25,8°C;
n) onpenensoT pasHOCTb TenfnocoaepXaHuin B opocuTensHon kamepe BK

ODenpra I =1 -1 =17,44 - 13,7 = 3,74 xxajn/xro
BK 8 7

W Temnepatypy BoAbl, NOCTynatoLen B opocuTensHyto kamepy BK, npu B_BK B 1,8:



IenbTa I
BK 3,74
t =t + ——m = 24,4 +
12 11 B 1,8
BK

= 26,5°C;

K) nony4yeHHble Touku (2, 3, 4) n (5, 6, 7, 8) coegmHAT NPAMbIMU IMHUAMK (CM. puc.16).
Mpumep 2 (o6paTHasn 3apayva)

B npumepe paccmatpmBaetca ECKB, B KOTOPOWM MPUTOYHBIA U UCNAPUTENbHBIA KOHAULMOHEPLI paboTatoT
Ha Hapy>XHoM Bo3ayxe (puc.17).

UcxogHble AaHHble

a) pacuyeTHble NapameTpbl HapyXHoro Boaayxa Ans Mockebi:

t = 28,5°C; I = 12,9 xkajn/xr;
H H

6) nponssoautensHocTb BCKB no Bo3gyxy G = 37800 kr/y;

B) B KadyecTtBe TennoobmeHHukoB | u Il npuHATbl Tpyu TpexpaspsgHole cekumm K103.1030.0, a
TennoodbmenHuka Il - gee cekuum Kt03.1030.0, coeamHeHHble no Boge no cxeme 6 puc.6. YcTaHOBMEHHbIE
nosepxHocTu oxnaxaeHus (z_| = 9; z Il = 9; z_lll = 6) cOOTBETCTBYIOT XapakTepuCcTuke cucTemMbl no n.3 1abn.1 u

NUHUK 5 Ha puc.10

KoHcTpykTrBHble xapaktepuctukm cekummn Kt03.1030.0: F_oxn = 162,8 m2, f x = 1,44 m2; ncu = 0,00419
M2. KOHCTPYKTVBHbIE XapaKTEePUCTUKM YCTAHOBINEHHbIX TENNI0O0OMEHHMKOB NpuBeaeHbl B Tabn.4.
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"PucyHok 17"

TennoobMeHHUK

Kpurtepum riyOMHEL
F oxa/f x

1T

ITT

r) ycrnoBHble Ko duumeHTbl opolieHus B |, Il n Il TennoobmeHHukax npuHatel 1,2; 1,5; 0,6 (cm. Tabn.1);
0) TennomsbbITKM B NMOMELLEHMM COCTaBnsaT Q_nom

paseH ancunoH = 1900;
e) paboyasi cxema cuctembl npvBedeHa Ha puc.1. TpebyeTcs onpegenuTb TemnepaTypy, A0 KOTOPOM
MOXET ObITb OXINaXgeH BO34yX, B MPUTOMHOM KOHOMUMOHEpe, M MocTpouTb Ha | - d-guarpamme npovuecchl,

162,8 x 3/1,44

162,8 x 2/1,44

162,8 x 3/1,44 = 339,2

npoTekatowne B anemeHTax 5CKB.

Tabnuua 4

OTHOUIEHME XMUBBIX CEUEHUMN

339,2 1,44/0,00419 x 3
1,44/0,00419 x 3

226,1 1,44/0,00419 x 2

81 500 kkan/4, a nyy npouecca B NOMeLLeHUn



PelweHune

1. Onpe,u,eneHme TeMnepatypbl NMPUTOYHOro BO34yXa BedeTCA B COOTBETCTBUMU C Tpe6OBaHMﬂMM n.1

npun.2 K Hactosilen NHcTpykumu;
a) Ha | - d-gnarpammy HaHOCAT NapamMeTpbl HapY>XHOro Bo3ayxa B Touke 1 (puc.17);

©0) onpefensaoT TemnepaTypy Bo3ayxa, MOCTYNatwLWero B NPUTOYHbIN KOHAMUMOHep: t c2 =t H+ 1,5 =28,5
+ 1,5 = 30°C (Touka 2) u no | - d-guarpamme BbIYMCAAIOT TEMMNEpPATyYpy MOKPOro TepMomMeTpa (MM M TOYKM poChl
t pu Bo3ayxa, NOCTyNarLero B McnapuTenbHbli kKoHauuuoHep, t mmn = 19°C, t_pu = 13,7°C (cm. puc.17);

B) BbIYMCTISIIOT KpUTEpWi
t -t

c2 MU 30 - 19
= = 0,675;

3¢t -t 30 - 13,7
c2 jo)%

r) BbIMUCNAT KpuTepun R_c no gnarpamme Ha puc.14 npu (t_p - £ BH) = (t _pn - t_mn) = 13.7 - 19,0 =
-5,3°C nt_mun =19,0°C, npunumas (t_p =t_puunt_BH =t mu, kputepun R_c = 3,1;
) BblUMCNAT BeNuuunHy komnnekca (1 + M_3c R_c)

(1 + M R)=1+0,0675x 3,1 =23,09;
3c ¢

€) onpenensitoT OTHOCUTENbHOE U3MeHeHne TemnepaTtypbl Bo3gyxa [enbta T_c(-) no rpacuky puc.10

(nuHKsa 3) nnn no dopmyne

0,63 0,63

OensTa T = 0,331 (L + M R ) = 0,331 x 3,09 = 0,673;

c 3c ¢
X) BbIYMCNAIOT TemnepaTypy NpUTOYHoOro Bo3gyxa t_c4

t =t - Jemsra T (t -t ) = 30 - 0,673 (30 - 13,7) = 19°C.

c4 c2 c c2 pu
2. MNoctpoeHune npoueccos B BCKB Ha | - d-guarpamme npoBogdaT B NocrneaoBaTenibHOCTU, U3NTOXEHHON B

n.15 npun.2 k Hactoswen HCTpykumm:
a) onpegensoT obLyo pasHOCTb TENNOCoAEP)KaHUn BO34yxa B MPUTOYHOM KOHAMLMOHEPE

ODenpra I =c'(t -t )= 0,24(30 - 19) = 2,64 kkxaja/kKr
np p c2 c4
(cm. puc.17)

©) npn ycrnoeum [enbta | np = [enbta | _umcn onpegensioT TennocogepaHue BO3gyxa Mnocre
| 5 po

ncnaputTenbHOro KoHauumoHepa. M3 ToukM 5 NpoBOAAT NWHMKO MOCTOSIHHOMO TEMMOCOAEpKaHWs
nepeceyeHns ¢ pu = 100% B Touke t_mu. OT 3TOM TOUKM OTKNAAbIBaOT BenuyuuHy fensta |_uncn

I =1 + JenbTa I = 12,9 + 2,64 = 15,54 xkaju/xr

8 5 ucH
n npu |_8 Ha nuHumn dwn =

t c8 =24,2°C;
B) onpeenstoT TemnepaTypy BoAbl, MOCTynarLen B TennoobMeHHuK 11,

100% HaxogAT TemnepaTtypy BO3dyxa NOCne MCnapuTernbHOro KOHOULMOHepa

t =t + 0,2 =22+ 0,2 =22,2°C;
11 c8

r) onpenenstoT Temnepatypy Bosagyxa t_c3 nocne | tennoobmeHHuka



t =t + 0,5 =22,2 4+ 0,5=22,7°C;
c3 11

Touka 3 Ha | - d-gnarpamme HanocuTtca npud_1 =98 r/krnt_c3 = 22,7°C;
) onpenensaT pasHOCTb TeNNocoaepKaHnin Bo3ayxa B TennoodmMeHHuke |l

OeneprTa I =c¢c'(t -t )= 0,24(22,7 - 19) = 0,89 xkau/kr;
11 p c3 c4

€) onpegenswT TemnepaTtypy Bogpbl, NOCTynarLwen B TenoobMeHHuK I,

t=t -0,3=19 - 0,3 =18,7°C,
9 c4

1 TeMmnepatypy Bogpbl nocne tennoodbmeHHuka Il npu B_MK = 1,5

HenpTa I
1T 0,89
t =t + ——— =18,7 + = 19,3°C;
10 9 B 1,5
MK

X) onpeaensioT TemnepaTypy TOYKM pOCbl BO3ayxa nocrie opocuternbHom kamepbl MK

t =t-0,2=18,7- 0,2 =18,5°C,
p7 9

TemnepaTypy t_c7 n TennocogepxaHue Bo3gyxa |_7 nocne opocutensHon kamepbl MK npu ¢m = 95% u
t_p7 =18,5°C:

t =19,2° C, I = 12,7 xkal/xr;
c'7 7

3) onpenensioT TennocoaepkaHne Bosdyxa nocre tennoobmeHHuka |l

I =1- OJeapTa I = 12,7 - 0,89 = 11,81 xkamn/kr,
6 7 11

TemnepaTypy Bo3gyxa nocrne TennoobmenHuka Il B Touke nepecedyeHusa nuHUA |6 u
d 5=9,8r/kr t c6=24,0°C;
n) onpenensitoT pa3HOCTb TENSIOCoAepKaHN Bo3ayxa B opocuTenbHon kamepe bBK

ODenpra I =1 - I = 15,54 - 12,7 = 2,84 xkan/xro
BK 8 7

1 TemnepaTtypy BoAbl, NocTynatoLlen B opocutensHyto kamepy bK, npy B_BK=1,8

HesibTa I
BK 2,84
t =t +—=22,2 + = 23,8°C.
12 11 B 1,8
BK

Mony4yeHHble ToukM (2, 3, 4) n (5, 6, 7, 8) COeAMHAIOT NPAMBIMU MIMHUSMMU.
3. [Ina onpegeneHnsa napameTpoB BO3dyxa B NMOMeLLeHUn U3 Toukn 4 (puc.17) NnpoBOAAT fyy npouecca B
nomewyeHme ancunoH = 1900. MNpwu nepenage Odenbta t = 6°C napameTpbl BHYTPEHHErO BO34yXa B NOMeELLEHUN

t = 25°C, oum = 54%.
cl3



Mpumep 3

B npumepe npusegeH aHanutuyeckuin pacyet BCKB. [MpuUTOuYHbIN M ucnapuTenbHbIA KOHAULMOHEPDI
paboTatoT Ha Hapy>XHOM Bo3ayxe (puc.18).

UcxogHble gaHHbIe

a) pacyeTHble NapameTpbl HApYy»XHOro BO3ayxa:

t = 32,6°C; I = 11,8 kxkan/kr; B =
H H

715 MM pT.CT.

d = 6,5 n/kr;
1

©) napameTpbl Bo3gyxa, MOCTynatoLero B MPUTOYHLIV KOHAULMOHep (Touka 2):

t =+t
c2 H

+ 1,5 =232,6 +1,5=34,1°C,

I = 12,15 kkan/kro;
2

B) NapameTpbl BO3A4yxa, NOCTYNatoLLEero B ucCnapuTenbHbI KOHAUUMOHEp (Touvka 5):

t = 32,6°Cul-=
c5 5

11,8 xxan/kr;

r) NPoOU3BOANUTENBHOCTL MO BO3AYXY MPUTOMHOIO U UCMAPUTENBHOMO KOHAMLMOHEPOB NPUHSTA OOMHAKOBOW
n paBHoun G = 74 400 kr/y;

O) B KayectBe TennoobmeHHukoB | un Il npuHATbl YeTbipe TpexpsaaHble cekumm K106.1030.0, a
TennoobmeHHuka Il - oee cekuumn Kt106.1030.0, coeanHeHHble no Boae no cxeme 6 Ha puc.6. Cekumsa KT106.1030.0
UMEET Cneayolmne KOHCTPYKTUBHBLIE XapaKTEPUCTUKU: MOBEPXHOCTb oxnaxaeHuss F_oxn = 327,4 M2, xuBoe

ceyeHve anga npoxogda Bosgyxa f x = 2,88 M2, xuBoe cedyeHve ang npoxogja Boabl ncu = 0,00419 m2.
KOHCTPYKTVBHbIE XapaKkTePUCTUKM YCTAHOBINEHHbIX TENNIOOOMEHHNKOB NpuBeAeHbI B Tabn.5.
Tabnuua 5
TenmnooOMeHHNKNU [IoBepXHOCTHb XvBoe ceuenme nnua| XmBoe ceueHuMe nOJ4a
OXJIaXIOeHMAa F_OXH, IIpoxoa BO3OyXa nmpoxonma BOOEI IICH,
M2 f x, M2 M2
I 1309, 6 2,88 0,03352
II 1309, 6 2,88 0,03352
IIT 654, 8 2,88 0,01676

€) ycrnoBHble K0ahduLumneHTbl opolleHns TennoodbmeHHukoB |, Il n 1l npuHaTel cootBeTcTBEHHO B(l)_ycn =

1; B(Il)_ycn = 1; B(lll)_ycn = 0,7;
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"PucyHok 18"

X) B Ka4yeCTBe OPOCUTENBHOW KamMepbl Manoro KOHTypa LMPKyNsuun BoAbl MPUHUMAOT (POPCYHOYHYIO
kamepy K1-60 ¢ nnoTtHocTblo hopcyHok 18 wt/M2 psa, anameTp opcyHok 3,5 MM, a Kamepbl 6OMbLLIOIO KOHTYpa -
dopcyHouHyto kKamepy KT-60 ¢ noTHOCTbIO hOPCYHOK 24 WiT/M2 psd, AvameTp hOpPCYHOK 4 MM.

PeweHune

AHanuTtnyeckmmn pacyet BCKB nposogsaT B cooTBeTcTBUM € Nn.20 - 29 npun.2 K HacToswen VHCTpykumn.

1. Ha |-d-gnarpamme (puc.18) HaHOCAT napameTpbl BO3ayxa, NOCTynatwLero B NPUTOYHBLIN KOHOULNOHEP
(Touka 2) n B ucnapuTernbHbIA KOHOUUMOHED (To4Yka 5).

2. MNpegBapuTensHO 3aJaloTcad B COOTBETCTBUM € N.1 npun.2 K Hactoswen UHCTpykuMuM TemnepaTypom
npuToyHoro Bo3ayxa t_c4 = 17,5°C n npu d_1 = 6,5 r/kr HaxogAT ero TenfnocoaepXxaHue

I = 8,15 xkan/kr.
4

3. MpepBapuTensHO onpeaensiioT HaYanbHy TeMNepaTypy BoAbl, NOCTynatoLlern B TennoooMeHHuku | u 11l
[na aToro:

a) onpegendarT nepenag TeI'IJ'IOCO,EI,ep)KaHI/Iﬁ B NPUTOYHOM KOHOULUMOHEPE



Oenqpra I =1 - I = 12,15 - 8,15 = 4 xxan/xr;
np 2 4

©) npy ogMHaKOBbIX MPOU3BOAUTENBHOCTSAX MO BO3QyXy nepenag TenrnocoaepxaHui B MChapuTensHOM
koHauumoHepe [LenbTta |_ucn gomkeH GbiTb paBeH nepenagy TennocoaepXaHWi B MPUTOYHOM KOHOWLMOHepe
Oenbta |_np;

B) onpeaensioT TennocoaepaHue Bo3ayxa nocne ncnaputensHoOro KoHamumoHepa (Todka 8 Ha puc.18)

I =1 + JenpTa I = 11,8 + 4 = 15,8 xxaju/xr;
8 5 VCII

r) TemnepaTtypy BoO3dyxa MOCMe MCMapuTenbHOro KoHAULMOHepa onpedensioT npu |8 Ha nuHum du =
100%

t = 21,8°C;
c8

[) HayanbHyl TemnepaTtypy BoAbl, NocTynatwllen B TennoobmeHHuku | u lll, npuHumatot Ha 0,2°C Bbiwe
t_¢c8 cm. n.15 npunoxeHus kK HacTosien NHCTpykuum

t =121,8 + 0,2 = 22°C.
11

4. PacyeT TennoobmeHHuka | npoBoaaT B cooTBeTCcTBMM C N.25 [MNpnn.2 K HacTosiwen VHCTpyKumn:
a) onpeaenstoT KpUTEPUIA ryOuHbI

F
OXJI 1309, 6

6) onpeaendrT OTHOLWEHNE XUBbIX ceveHun

f
X 2,88
= = 85,9;
cu 0,033522

B) onpeaensioT BECOBYIO CKOPOCTb BO3AyXa B XKMBOM CEYEHUM TeMNoobMeHHMKa

G
np 74400
v TamMa = = = 7,2 kr/m2c;
3600 f 3600 x 2,88
X

r) onpenensitoT pacxoq BoAbl B TEMNOOOMEHHMKe

I
W=G B = 74 400 x 1 = 74 400 xr/u;
I op yci

D,) onpeaendrT CKOpOoCTb BOAbI B pr6|<ax TennoobMeHHUKa

W
I 74 400
oMera = = = 0,62 M/c;
3600 x ramMmMa x Imcu 3600 x 1000 x 0,03352
B




€) onpeaensloT BenuUYMHY HadvanbHOW OBMXYyLLeW cunbl TennoobmeHa (t_c - t_BH), korga t ¢ = t c2 =
34,1°Cut_BH =t 11=22°C,

(t -t ) =34,1 - 22 =12,1°C;
c BH

X) onpenensitoT BENUYMHY oxNaxaeHus Bo3ayxa B TENNoobMeHHuke | no ypasHeHuto (5)

0,96 -0,25 0,14 0,3
HOenrTa t = 0,475 x 12,1 X 7,2 x 0,620 X 455 X
cIl

-0,12
x 85,9 = 10,6°C;

3) onpegensawT TemnepaTtypy Bo3gyxa nocne tennoobmeHHuka |

t =t - Oe;nmpra t = 34,1 - 10,6 = 23,5°C;
c3 c2 cl

1) onpedenstoT KOHeYHY TemnepaTypy BoAbl nocne TennoobmeHHvka | no ypaBHeHuto (7), ecnu t_BH =
t 11t Bk=t_12,

np p c2 c3 74400 x 0,24 (34,1 - 23,5)
22 + =
12 11 W c 74400 x 1

p
Il
p
+
Il

= 24,5°C;
K) onpeaensitoT ConpoTUBIEHNE TENNOOOMEHHNKA NO BO3AYXY NO ypaBHeHUIo (8)
1,87

H= 0,0866 x 12 x 7,2 = 41,5 MM BOIO.CT.
I

5. Pacyet TennoobmeHHuka Il npoBogdaT B COOTBETCTBUM C N.26 Npun.2 K HacToswen VIHCTpyKumu:
a) onpeaensoT KpUTepun rmyobuHbl

F
OXJI 654,8

©0) onpenensatoT OTHOLLEHWE XUBbLIX CEYEHUI

bid
X 2,88

cu 0,01676

B) onpenenarT BeCOBYHO CKOPOCTb BO3yXa B XXMBOM CEYEeHUU TennoobMeHHnKa

G
VCII 74 400
vV raMma = = = 7,2 kr/mM2cC;
3600 f 3600 x 2,88
x




F) onpenenarT pacxoabl BOAbI B TennoobmeHHuke

11T
W =G B = 74 400 x 0,7 = 52 000 xr/u;
IT1TI MUCII yCJI

4) OnpegensoT CKopoCTb BoAbl B TpyOKax TennoodMeHHrKa

W
III 52 000
oMera = = = 0,862 Mm/c;
3600 x ramMmMa X IICU 3600 x 1000 x 0,01676
B

€) onpeaensiT BENMYMHY HavanbHOW OBWXYLLEW cunbl TennoobmeHa (t ¢ - t BH), korma t ¢ =t ¢5 =
326°Cut BH=t 11=22°C:

(t -t ) =232,6 -22=10,6°C;
c BH

X) onpeaensioT BENUYMHY OXNnaxaeHnsa Bo3ayxa B tennoodbmeHHuke Il no ypaBHeHuto (5)
0,96 -0,25 0,14 0,3
HenbTa t = 0,475 x 10,6 x 7,2 x 0,862 X 227,5 X
cIII

-0,12
x 172 = 7,5°C;

3) onpegensioT TemnepaTypy Bo3ayxa nocre TennoobmerHuka il

t =t - JIe;mbTa t = 32,6 - 7,5 = 25,1°C
cb6 c5 cIII

1 ero tennocoaepxxaHmne

I=I-¢"(¢t -t )=11,8 - 0,24 x 7.5 = 10 xkamun/xr;
6 5 p cb5 cb

1) onpenensioT KOHeYHylo TemnepaTypy BoAbl nocrie TennoodmeHHuka Il no ypaBHeHuto (7), ecrnim t_BH =
t 1Mut Bk=1t"_12,

G c'(t -t )
uco p  cb cb6 74400 x 0,24 (32,6 - 25,1)
t'' =t + = 22 + =
12 11 W c 52 000 x 1
ITI B
= 24,6°C;

K) onpeaenstoT ConpoTMBIIEHNE TENNTOOOMEHHMKa MO BO34YyXYy MO ypaBHEHUIO (8)

1,87
H = 0,08660 x 6 x 7,2 = 20,8 MM BOIO.CT.
I1I

6. Pacuet TennoobmeHHuka |l npoBOAAT B COOTBETCTBUU C N.27 Npun.2 K HacTosiwen VIHCTpyKumn:

a) HavyanbHasi TemnepaTtypa Bo3gyxa ans TennoobmeHHuka |l gomkHa 6biTb paBHa KOHEYHOW TemnepaTtype
BO34yxa nocne TtennoobmeHHuka I, T.e. t ¢3 = 23,5°C;

0) kpuTepuin rnyOuHbI, OTHOLUEHWNE XMBbIX CEYEHWU, CKOPOCTM BO3Ayxa M BOAbl B TennoobmeHHuke |
MMEIOT Te XKe 3HAYEHUS, YTO U B TeNnnooOMeHHUKe |;



B) onNpeaensioT BENUUMHY OXnaxaeHusa Bosayxa B TennoodbmMeHHuke |

IenbTa t = (t -t ) =23,5-17,6 =6°C
cII c3 c4

W nepenag Tennocoaep)xaHnin Bosgyxa B TennoodmeHHumke |l

Oenmpra I =c¢c'(t -t ) =0.24 x 6 = 1,44 xkan/kxr;
11 p c3 c4

r) onpenensitoT BENMUMHY HaYvanbHOM ABMXYLLEN cunbl TennoobmeHa (t_c - t BH) U3 ypaBHeHus (5)

1
f 0,12
0,25 X 0,96
IenpTa t v TaMMa ( )
cII rncu
t -t = ( ) =
c BH 0,3
F
0,14 OXJI
0,475 omera (——— )
f
X
1
0,25 0,12 0,96
6 x 7,2 x 85,9
= ) = 6,5°C;
0,14 0,3
0,475 x 0,62 455

n) ona TennoobmerHuka Il npu t ¢ =t ¢3 n t BH = t 9 onpenensalT HayanbHyl0 TemnepaTypy Boapbl,
nocTynaroLlen B Ten1o0bmMeHHuK I,

t=t - (¢t -t ) =23,5-2¢6,5=17°C;.
9 c3 c BU

€) onpefensoT KOHEYHYIO TemnepaTtypy Boapbl nocne tennoobmMeHHuka Il no ypaBHeHuto (7), ecnn t BH =
t9nt Bk=t 10

np p c3 c4 74 400 x 0,24 (23,5 - 17,5)
17 + =
10 9 W c 74 400 x 1

o
Il
o
+
Il

= 18,44°C;
X) conpoTMBREHUe No BO3ayXy TernnoobmMeHHuka |l paBHO conpoTMBNEHMIO TennoobmMeHHMKa |

H = 41,5 Mm BOHO. CT.
11

7. Pac4yeT opocutenbHon kamepbl MK npoBogaT B cooTBeTCTBUM C N.28 npurn.2 K HacToswen HCTpykumm.

UcxopHble AaHHble



B kamepe MK oxnaxpaetca Boga B konuyectBe W = 74 400 kr/4 ¢ HayanbHoW Temnepatypon t 10 =
18,44°C po temnepatypbl t 9 = 17°C. MNapameTpbl Bo3ayxa Ha Bxoae B kamepy MK cooTBeTCTBYHOT napameTpam
BO3ayxa nocre TennoobmeHHuka lll (Touka 6).

Ha | - d-gnarpamme CTpOSAT MpoLECC CyXOro oxnaxzaeHus Bo3gyxa B TennoodmeHHuke Il (Toukn 5 u 6,
puc.18) n onpegensioT:

a) TemnepaTypy To4ku pockl t_pu = 6,8°C;

©0) KpUTEpPUn OTHOCUTENBHOIO OXNaXAeHUs BoApbl MO ypaBHeHuto (13) nput BH=t 10mt Bk =1t 9:

t -t
_ 9 10 17 - 18,44
ODenbTa T = = = -0,787;
B t -t 25,1 - 6,8

B) TemMnepaTtypHbi kKputepuin M_|

o)z 10 6,8 - 18,44
M = = = -0,636;
1 t -t 25,1 - 6,8
c6 pu

r) Kputepun R no gnarpamme Ha puc.14. npegsapuTensHO onpeaenms pasHocTb t p - t BH, npuHumas t_p
=t pn=6,8°Cnt BH=1t 10=18,44°Cnpu (t p-t BH)=11,64°C; R=2,7;
4) koadpduumeHT opoweHusd B_MK no Homorpamme Ha puc.15 unm no popmyne (15)

0,15(1 + M R)
0,37 1 0,15(1 - 0,636 x 2,7)
B = = =1
MK 0,3 0,3
IODenvTa T R -0,0787 x 2,7
B

B = 1;
MK

€) onpegenslT TennocoaepxaHue Bo3gyxa nocne opocuTenbHon kamepbl MK no ypaBHeHuto (17),
npuHumasa t BH =t 10;t Bk =t 9

I =1+2B (t -t ) c=10 4+ 1(18,44 - 17) x 1 = 11,44 xxan/xr;
7 6 MK 10 9 B

X) Ha | - d-gnarpammy HaHocAT Touky 7 npu |_7 n dm = 95 - 97%. CTposT npouecc (MMHuto 6 - 7 Ha puc.18)
MOBLILLEHMS TEMNOCOAEPKaHUs Bo3ayxa B kamepe MK.

MpumeyaHue. Tax kak KoadppuuMeHT opoleHuss B kamepe MK paBeH ycrnoBHOMY KO3GhULMEHTY
opouweHus B(Il)_ycn B TennoobmeHHuke |, TO pacyeT cumtaeTcs 3aKOHYEHHbIM.

8. PaccuntbiBaloT opocutensHyto kamepy BK a cootsetcTBum ¢ n.29 npun.2 k Hactoswen NHeTpykuuun. B
opocutensHon kamepe BK Tpebyetcs oxnagntb Bogy, NOCTynatwLLyo 13 TennoodmeHHmkos | v lil.

UcxopgHble AaHHbIe

HavanbHasa TemnepaTypa BOAblI paBHa CpeaHern TemMnepaType OTensieHHOM BOAbl U3 TENITOOOMEHHUKOB | 1
Il (Touka 12)

£ W+ ' W
12 I 12 TIII 24,5 x 74 400 + 24,6 x 52 000
t = = = 24,54°C
12 W + W 74 400 + 52 000




I ITT

KoHeyHass TemnepaTypa OxnaXAeHHOW BOAbl paBHa HayanbHOW TemrnepaTtype BOAbl, MOCTynawLwen B
TennoobmeHHuku | n lil,

t = 22°C
11

HavanbHble napameTpbl Bo3ayxa (I_7 u |_c7) nepen opocutensHol kamepoit BK cooTBETCTBYIOT KOHEYHBIM
napameTpam Bo3ayxa rnocre opocuternsHom kamepbl MK (Touka 7, puc.18)

Ha | - d-gnarpamme npwm |_7 n domn = 95% Haxogat t_07 = 17,1°C n t_p7 = 16,1°C 1 BblMMCASIOT:

a) pasHocTb (I_p - t_BH), npuHumasa t_ p =t_p7 =16,1°Cnt_BH =t 12 =24,54°C, (t_ p-t_Bn) = 16,1 - 24,54
=-8,44°C;

0) pasHocTb (t_BKk -t _BH), NnpuHumas t Bk =t 11 =22°Cut Bk =1t 12 =24,54°C, (t_Bk-t BH) = 22 - 24,54
=-2,54°C;

B) kpuTepun R no gmarpamme Ha puc.14, npegsaputensHo onpeaenus pasHocTb (t_p - t_BH ), npuHMMas
tp=t p7=16,1°Cnt BH=24,54°Cnpu (t p-t BH)=16,1-24,54 =-8,44°C, R = 3,6;

r) KO3aULMEHT OpOLLEHUS NO ypaBHEHUIO (18)

0,7
0,37 0,15 x 8,44 x 3,6
B = =1,22,
BK 2,54

[) TennocogepxaHve Bo3gyxa |_8 nocne opocutenesHow kamepbl BK Ha ypaBHeHus TennoBoro 6anaHca no
dopmyne (20)

I=I+B (¢t -t ) cs=
8 7 BK 12 11 B

= 11,44 + 1,7(24,54 - 22) 1 =15,78 xkan/kr.
e) Ha | - d-gnarpammy HaHocaT Touky 8 npu dm = 100% un |_8 ctpoat npouecc (nuHuio 7 - 8, puc.18)
NnoBbILLEHWS TennocodepxaHnsa sBosgyxa B kamepe bK.
MpumeyaHune. PacyeT CUCTEMbI CUMTAIOT 3aKOHYEHHbIM, TaK Kak KoadphduumeHT opoleHus B kamepe BK
paBeH CyMMe YCIOBHbIX KO3(hULIMEHTOB OpoLLeHUs Anst TennoobmeHHukos | n 1l

CymMma B =1,0+0,7=1,7 =B
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