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(57) Pedpepar:

MpucTpin TennoBonoricHoi 06pobKM MOBITPS MICTUTb Kamepy 3pOLUEHHA 3 MiAAOHOM, B SIKil
po3TalloBaHi ABa psaanM CTOSIKIB i3 MOBEPHEHMMW OAMH [0 OOHOro po3nunioBavyamMym BOAW Ta
PO3MILLEHY MK HUMMK Hacagky, Nnpu4oMy MigaoH PO34iNeHun Neperopoakoo Ha BiACIKM OTENMEHoT Ta
XONOAHOI BOAW, a NepLUMA 3a XOO40M NOBITPA psiA CTOSAKIB NiAKMOYEHN 3a ONOMOro Tpybonposoay
3 HAaCOCOM A0 BIACIKY XONOAHOI BOAW, Ha BUXOAi KaMmepw 3pOLLUEHHSI BCTAHOBIEHWI TeNnooBbMiHHMK, a
BXiZ MO TENJIOHOCI0 APYroro TeNI000MiHHUKA, BCTAHOBIIEHOMO Nepes KaMeporo 3pOLUEHHS, 3B'A3aHMN
Yyepes Hacoc 3 Bigcikom oTenneHoi Boau. Kpim LbOro, BBEAEHO XONOAUNbHY YCTaHOBKY, BXiOHWW
naTtpybok BuNapHuWka Kol nig'egHaHO [0 BuxigHoro naTtpybka pgpyroro Tensioo6MiHHUKA,
BCT@HOBIMEHOrO Mepej KaMepokw 3pOLUeHHs, a BUXiAHWR-3B's3aHWiA  TpybonpoBogoM 4epes
perynoynin opraH i3 ApyrumMm 3a XO4OM MOBITPSA pPSAOM CTOSIKIB, BXigHWIA nNaTpyboK KoHAeHcaTopa
3B'A3aHMI TPybONpPOBOOOM Yepes PEryroynii opraH 3 BUXIGHUM naTpybkom TennoobmiHHMKa nicns
KaMepu 3pOLLEHHs, @ BMXiOHWIA MOro nNatpyboK-TpyOONpoBOAOM i3 HAcCOCOM i3 BXigHMM naTpybkom
TennoobMiHHMKa NiCNsi KaMepU 3POLLEHHS.
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KopucHa mogenb Hanexmntb 40 BEHTUNALIT Ta KOHOULIOHYBAHHS NOBITPS.

Binoma kamepa 3pollyBaHHA CMCTEM KOHAMLUIOHYBAHHS MOBITPHA, B SKi BOAA NICNSA 3pOLUEHHS
NoBITPSA po3nunioBayYaMy 3 NigdoHIB Yepes nepenuen TpybonpoBogamu HagxoauTb OO XOMNOAMMbHUX
ycTaHOBOK 6e3nocepedHbO B BUMAPHMKW XOMOAWMbHMX YCTAHOBOK abo B pes3epByapu OTENSeHoi
Boan. B Takux cuctemax Temnepatypa BoAM Ha BMXOAi kamepu 3polleHHs Ha 2+3 °C mMeHwa 3a
TemnepaTypy "Toukm pocu" nosiTpa nicna kamvepu (ouB. B. B. bapkanoe, E. E. Kapnuc
"KoHOMUMOHNPOBaHME BO34QyXa B MPOMbILWSIEHHbIX, OOLLECTBEHHbIX M KUMbIX 3daHusx". - M:
Crtponmagart, 1982).

BHacnigok nogadvi Boan 3 HM3bKOKO TemrepaTypol Ha BXig BuMapHMKa MaloTb Micue 3HauHi
3aTpaTtu eHeprii B XONoAUIbHUX yCTaHOBKaXx.

Binomo npucTpin gna TennosonoricHoi 0o6pobku nosiTps (a. ¢c. CPCP Ne 1439355, MIIK
F24F3/14, onybn. 23.11.1988, 6ion. Ne 43), y kamepax 3pOLUEHHS SIKOro peanisoBaHui NpUHLAMN
OBOCTYNEHEBOro MOCIiAOBHOMO 3POLLEHHSA BOAOK MOBITPS: MEPLUMA CTYMiHb Ha po3nuroBayvax BOAU
Apyroro psigy 3a Xo4oM NOBITPSA, @ APYrMn CTyNiHb Ha po3nunioBayax BOAW neplioro psgy. B uyux
Kamepax 3pOLLEHHA TeMnepaTtypa BoAu, sika HaaxoauTb A0 BUNapHMKa XONOoAUNbHOI YCTaHOBKKU OELLO
BuwWa, Ha 2+3 °C, 3a TemnepaTypy "TOYKM pocK" NOBITPSA Ha BUXOAi 3 Kamepu.

Heponikom Takoi yCTaHOBKM € Te, L0 BOHA Mae BTpaTW €Heprii Yepe3 HeaoCTaTHIO TemnepaTypy
BOAMN, iIKa HAAXOAMTb A0 BMNapHMKa XONOANUMNbHOT YCTaHOBKMW.

3a npoToTMn BUOpaHo NpuCTpi AN TennoBonoricHoi 06pobku noeiTps (a. c. CPCP Ne 1608399,
MIMK F24F3/14, onyon. 23.11.1990, 6ton. Ne 43), AKMA MICTUTb Kamepy 3pOLUEHHs 3 MiaO0HOM,
po3TalloBaHi B kKamepi ABa pAaau CTOSAKIB 3 NOBEPHEHUMU OOUH OO OOHOro po3nuroBavyaMy Bogu Ta
PO3MiLLEHY MK HUMW HacaaKy, NpuyYoMy MNigdoH po3aineHnin Neperopoakoro Ha BIACIKM OTenneHol Ta
X0NoAHOT BOAN, a NepLUMiA 3a XO40M MOBITPSA ps4 CTOSIKIB MigKNIOYEHWIA 3@ AONOMOroto Tpybonposoay
3 HAacCOCOM A0 BiACIKY XOMNOAHOI BOAW, HA BUXOAi KaMepun 3POLUEHHSI BCTAHOBMEHUN TennoobMiHHUK.
Kpim TOro, npmcTpin MicTutb Apyrun TennoobMiHHWK, BCTAHOBMEHWI Nepen Kamepor 3pOLLEHHS, BXia
AKOro MO TENSIOHOCI0 3B'A3aHMM 4epe3 Hacoc 3 BiACIKOM OTenneHoi Boau, a BuXig - 3 BXOOOM
TennoobMiHHMKa, WO BCTAaHOBMEHUN Ha BUXOLi Kamepu 3POLUEHHS, SKUN NPUEOHAHUN OO0 HUXHBLOI
YaCTUHW CTOSIKIB NEPLUOro psaay.

Heponikom npotoTuny € HeOoOCTaTHA €eHepreTudHa eqeKTUBHICTb pPoOOTU  XOMOAUIBHOI
YCTaHOBKW, OCKifbKM BOAa 3 XOSIOAHOro BIACIKY HaAXoAWTb Ha BUMAPHUK XOMNOAWUNBbHOI YCTaHOBKMU.
Temnepatypa Boan MeHLIa TeMnepaTypm "ToUkn pocu" noBiTps.

B ocHOBY KOpUCHOI Moaeni NOCTaBNeHO 3adady CTBOPEHHS MPUCTPOD TEMSOBOJIONCHOI 06po6KM
noBiTpsi, B SIKOMY 3a paxyHOK BBEAEHHS HOBWX eNeMeHTIB Ta 3B'A3KiB JocCAraeTbCa MigBULLIEHHSA
eHepreTnYHoi edeKTUBHOCTI XONOAUNBHOI YCTAHOBKM 3 BUCOKUM XONOAUIBbHUM  KoedilieHTOM
nepeTBOPEHHS eHeprii, WO NpMBOAWUTbL A0 3MEHLUEHHS 3aTpaT eHeprii B CUCTEMi KOHOMLIOHYBaHHS
noBITps.

lMocTaBneHa 3agaya BUPIWYETLCA TUM, WO B NPUCTPIV TENnoBOMOricCHOT 06pobku NoBIiTPS, AKUNA
MICTUTb Kamepy 3pOLLeHHS 3 NiAOHOM, B SKi pO3TallOBaHi ABa psauM CTOSKIB i3 MOBEPHEHUMU OOVH
00 OfHOro posnunioBadyamMy BOAM Ta PO3MILLEHY MDK HUMW Hacagky, npuyomMy nigAaoH posfineHui
neperopoaKkol Ha BIACIKM OTeNnneHol Ta XONoAHOI BOAW, a MepLuMi 3a XO4OM MOBITPS psd CTOSIKIB
nigkrnoYeHnin 3a gonomoro TpybonpoBoay 3 HACOCOM A0 BiCiKYy XONOAHOI BOAW, HA BUXOAi kKamepw
3POLUEHHST BCTAHOBMEHUM TennooOMiHHMK, a BXi4 MO TENOHOCIH0 Apyroro TennoobMiHHMKa,
BCT@HOBIIEHOrO Mepeq Kamepor 3pOLUEHHSs!, 3B'A3aHU Yepe3 Hacoc 3 BiACIKOM OTenneHoi Boaw,
BBEOEHO XONOAWIbHY YCTaHOBKY, BXigHWIA naTtpybok BunapHuka sKoi nig'€qgHaHO OO BUXiAHOMO
natpybka nepLioro 3a Xxo4oM MOBITPSl TENOOOMIHHMKA BCTAHOBMEHOrO Nepes KaMepor 3pOLUEHHS, a
BUXiOHWI - 3B'A3aHMIN TPYyOOMNPOBOAOM Yepes3 pPerynioynii opraH i3 Apyrum 3a Xogom NoBiTpsA psgoMm
CTOSIKIB, BXiAHWA NaTpybOK KOHOEHcaTopa 3B'A3aHMi TPyOOMpoOBOAOM Yepes3 Peryniorydni opraH 3
BUXiOHMM NaTpyOoKOM TennoobMmiHHMKa niCrls KamMepu 3pOLUEHHs, a BUXIQHUA Woro naTtpybok -
TpybonpoBoAOM i3 HACOCOM i3 BXiAHMM NaTpyOKoM TennoobMiHHMKa NiCNst Kamepu 3POLLEHHS.

Ha KkpecrneHHi nokasaHo NpUCTPI TEMSIOBONOriCHOI OOpPOGKM MOBITPSA, SKWA MICTUTH Kamepy
3poweHHa 1 3 niggoHoOM 2, ABa psan CTOSKiB 3 3 MOBEPHEHMMWU OAWH OO0 OOHOro po3numBadvyamu
BOAM 4 Ta posTalloBaHy MiX HUMK Hacagky 5, npyyoMy nigdoH 2 po3fdineHuin neperopopkoto 6 Ha
BiZCikM OTenneHoi 7 Ta xonogHoi 8 Boaun, a nepLumini 3a Xo4oM NoBiTPS psi4 CTOSKIB 3 NigKMoYeH 3a
gonomoroto Tpybonposogy 9 3 Hacocom 10 po Bigciky 8 xomogHoi Bogu, a Ha Buxogi kamepu
3poLleHHs 1 BCTaHOBMNEHW TennoobmiHHUK 11. Kpim Toro, npucTpint MiCTUTb ApYrMin TENNTO0BMIHHMK
12, BCTaHOBNEHWI nepen kKaMepok 3poLLeHHS 1, BXif sSIKOro Mo TENMOHOCIo 3B'A3aHu Yepes Hacoc
13 3 Bigcikom 7 oTenneHoi BoAM, a BWXiA4 - 3 BXOOOM BunapHuka 14 xonogunbHOI YCTaHOBKMW.
XonoaunbHa ycTaHOBKa BKroYae BunapHuk 14, koHgeHcaTtop 15, komnpeccop 16, gpocenb 17, ski
3'egHaHHi TpybonpoBogamn 18 Mk coboto, SAKi 3anoBHEHi xonogoareHTom. Buxig BunapHuka 14
XONnoAMNbHOI YCTaAHOBKW 3B'si3aHuMin TpybonpoBogoM 33 yepes peryntotoumii opraH 19 3 gpyrum 3a
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X0OO0M MOBITPsl pagoM crosikiB 3. Perynioiounii oprad 19 3B'azaHui i3 gatumkom Temnepatypu 20,
SAKUA BCTaAHOBMEHWI nicnsa cenapatopa kpannuvH Boau 21 kamepwu 3powleHHs 1. TennoobmiHHuk 11
yepes peryniowynin opraH 22 3'egHaHuin TpybonpoBoAoM 23 3 BXOAOM KoHAeHcaTopa 15, BuXxig sikoro
yepes Hacoc 24 Ta Tpybonpoeia 25 3B'A3aHMIA 3 BXOAOM TennoodMiHHuka 11. Tpybonposoau 23 Ta 25
KOHTYPY UMPKynsuii oxonogHoi Boau koHaeHcaTopy 15 nigknodeHi TpybonpoBogamun 26 1a 27 0o
rpagvpHi. Peryniotoumin opraH 22 3B'd3aHWii 3 OaTyMkoM TemnepaTtypyu nosiTpa 28, AKun
BCTaAHOBEHMWI Micna TennoobMiHHMKka 11. B niggoHi 2 BcTaHOBReHUN kynboBui knanaH 29. MigaoH 2
Kamepw 3poLleHHs 1 3B'si3aHun Tpybonposogom 31 yepes 3anipHuii opraH 32 3 pesepByapaMu BOAW.
Ha Buxopgi Tennoo6miHHmka 11 BcTaHOBNEHO BeHTMNATOp nosiTps 30.

MpucTtpin TennoBonoricHoi 06pobkn MOBITPA 3 XONMOAWMBHOK YCTAHOBKOK MpaLOE HACTYMHUM
YMHOM. Y Tennui nepiog POoKy NPUCTPIA Mpautoe B PEXMMi OXOMOMXKEHHSI Ta OCYLUEHHS MOBITPS 3
nigirpisaHHAM 1Moro B TennoodbmiHHMKy 11. XonoaoHocin Big BunapHuka 14 xonogunbHOT yCTaHOBKM 3a
cUrHanom enekTpoHHoro perynatopa 19 Big gatymka 20 HagxoauTb Ha Aapyrun psag croskis 3. Nicns
po3bpu3KyBaHHA BOAM Ha poanunioBadvax 4 gpyroro psgy ctosikis 3 Boga 3bupaeTtbcs y Biaciky 8
XonogHoi Boau niggoHa 2 kamepu 3polleHHs 1. 3 Bigciky 8 xomogHoi Boau Boaa 3abupaeTtbes
HacocoMm 10 Ta nogaeTbes TpybonposogoM 9 Ha NepLnin psg CTosikiB 3 po3nuntoBadax 4, nicns 4oro
30MpaeTbcsa Y BiAciky 7 oTenneHoi Boau. 3 BiAcCiKy oTenneHoi Boan 7 HacocoMm 13 4depes3 apyrui
TennoobMiHHMK 12 nogaeTbcsi Ha BuNapHWK 14 XONOAMMbHOI YCTaHOBKW, B SIKOMY BigOyBaeTbCst
NpoLec OXONOMKEHHs1 Boau. 3a A0NOMOrok komnpecopa 16 xonogunbHoOi YCTaHOBKK BiabyBaeTbcs
UMPKYNALia  xonogoareHTy B TpybonpoBogax 18, SKMA BMNApOBYETbCS Yy BUMNApHUKy 14,
KOHOEHCYETbCA B KoHAeHcaTopi 15 Ta gpocentoerbca B apoceni 17. 3a curHanom enekTpoHHOro
perynatopa 22 Big gaTtuvka 28 TennoHocin nicns kKoHaeHcatopa 15 xonogurnbHOI YCTaHOBKM
HagxoauTb 40 TennoobmiHHuka 11 TpybonpoBogom 25 3a gonomorot Hacoca 24. Y 1ennoobMiHHMKY
11 BigbyBaeTbCca MigirpiBaHHA NOBITPSA Big TemnepaTtypu "Touyku pocu” nicnsa cenapartopa 21 kamepwu
3poweHHsa 1. Hagnuwok TennoTn KoHAEeHcauii xonogoareHTy koHgeHcaTopy 15 yepes Tpybonposig
27 3 OXONnogHOKW BOAOK HagxoAuTb A0 rpagupHi, a TpybonpoBogom 26 MOBEpPTAETbCA B CUCTEMY
OXOJoKeHHs1 KoHaeHcaTopa 15. 30BHIWIHE NOBITPA BCMOKTYETbCA BeHTunsAtopom 30 B MpUCTpIn
TENnnoBOSIOriCHOI 06POOKM MOBITPA 3 XOMOAMIIBHOK YCTAHOBKOM, MiCNS 4YOro HMM MNOJAETbCA B
NpUMILLLEHHsI. Y NpuUcTpoi BigbyBalTbLCSA MOCNILOBHO MPOLECU TEMNoBOMOricCHOi 0b6poOku MoBiTps:
OXOJOMKEHHA MOBITPA B Apyromy TemnooOMiHHMKY 12 npu nOCTiHOMY BOMOroBMICTi - "cyxe"
OXOMNOKEHHS, OXONOMKEHHA MOBITPSA Ta MOro OCYLLEHHSA Ha po3nuroBadyax BoAu 4 Ta Ha NOBEPXHI
Hacagku 5, a Takox "cyxe" nigirpiBaHHa B TennoobmiHHuKy 11. PiBeHb Bogu B Kamepi 3polleHHs 1
NigTPUMYETBCA KyNbOBMM kranaHom 29. [1na BMganeHHs BOAM 3 CUCTEMU MPU PEMOHTaxX CNyrykTb
Tpybonposoan 31 3 3anipHum opraHom 32. Ockinbku nepea Kamepow 3poweHHd 1 B apyromy
TennoobMmiHHMKy 12 BigGyBaeTbCA OXONOOXKEHHS NOBITPS, MPU LbOMY 3A4INCHIOETLCS MidirpiBaHHs BOAU
0O TemnepaTypu MNOBITPSA 3a CyxMM TEPMOMETPOM 3a paxyHOK nepefadi siBHOI TennoTu. Taka
TemnepaTypa Ginblia 3a TemnepaTtypy B Tenfniomy BiAciky Ha 5+7 °C. To6To TemnepaTypHUI piBEHb
nogayi Boan Ha BunapHuk 14 Buwmn Ha 5+7 °C, HiXk B NPUCTPOI TennoBosoricHoi obpobkn noeiTps
npoTtoTuny. HagxomkeHHA BOAM 3 BinbLUIOK TeMnepaTypolo B BUNApHMK 14 XONoaunbHOI yCTaHOBKU
3MeHLye 3aTpaTu eHeprii Ha npusig xonogunbHoi MawuHu Ha 35+50 % 3a paxyHoK NiABULLEHHS
XONoAUITbHOro KoedilieHTy.

Kpim Toro, 3'9BnseTbca MOXMMBICTb AN NigirpiBaHHA NOBITPS BUKOPUCTATWN TENMOTY KOHAEeHcauil
XxonogoareHTy B KoHAeHcaTopi 15 XonoAnnbHOT YCTaHOBKM, L0 TaKOX NPUBOAUTL OO €KOHOMIT eHepril
Ha TennososoricHy 06po6Ky NoBiTps.

®OPMYJA KOPUCHOI MOZESI

MpucTpin TennoBonoricHOI 06pobku MOBITPHA, SKUMA MICTUTE Kamepy 3pOLUEHHS 3 MiAOOHOM, B SKik
po3TaloBaHi ABa psau CTOSIKIB i3 MOBEPHEHVMMW OAMH A0 O[HOro po3nuiBavYamMy Boau Ta
PO3MiLLIEHY MDK HUMW HacadKy, NMpMyYoMy NiaAoH pO3AiNeHnn Neperopodkol Ha BiACiKM OTenneHoi Ta
XONOAHOI BOAM, a NepLuni 3a XO40M MOBITPSA psA4 CTOSIKIB MiAKMIOYEHMIN 3a JONMOMOrok Tpybonposoay
3 HAaCOCOM [0 BifACIKy XONOAHOI BOAW, HA BUXOAI KAMepW 3POLLEHHST BCTAHOBEHWI TEMMOOOMIHHUK, a
BXiZl MO TEMJIOHOCIO APYroro TennooOdMiHHMKa, BCTAHOBIIEHOrO Nepes KaMepor 3pOLUEHHS, 3B'A3aHUN
yepe3 Hacoc 3 BiACIKOM OTEMMeHOI BOAW, KM BiApPi3HAETbCA TUM, WO BBEAEHO XOIOAWSBbHY
YyCTaHOBKY, BXigHUA naTpybok BunapHuWka kol nig'edHaHO OO0 BMXiOHOro naTtpybka apyroro
TennoobMiHHMKa, BCTAHOBNEHOrO nepes kaMmepol 3pOLLUEHHSs!, a BUXiAHWA-3B'A3aHnA Tpy6onpoBoaoM
yepes peryniowynin opraH i3 gpyrMMm 3a XOAOM MOBITPS pPAOOM  CTOSKIB, BXigHMM naTpybok
KOHAeHcaTopa 3B'd3aHuMn TpybONpPOBOAOM uYepe3 perynioyuMi opraH 3 BuXigHUM naTtpybkom
TennoobMiHHMKA Micnsi Kamepw 3POLUEHHS, @ BUXIOHUIA NOro naTpybok-TpybonpoBogoOM i3 HACOCOM i3
BXiAHMM MaTpyOKkoM TennoobMiHHMKA MiCnsi Kamepu 3POLLEHHS.
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