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HuabkoTemnepaTypHa KackagHa XOnoAuIibHa YCTaHOBKa MICTUTb CMOMy4YeHi Mk cobol cucTtemMoro
TEeXHOMOoriYHNX TpybonpoBoAiB i 06'eAHaHI B TpU Kackagy KOMNpecopw, KOHOeHcaTop, KOHAeHcaTopu-
BMMNAPHUKW, PeEKynepaTUBHI TennooOMIHHWMKU PiauMHKN, peKynepaTuBHUIA TENoOOMiHHMK napu, 6nok
dinbTpauii MacTuna i poswmptoBanbHi EMHOCTI. BepxHili kackag MiCTUTb BUNApHUK, Sknii 3abe3neyye
TemnepaTypy Ao MiHyc 40 °C, cnony4eHun piguHHMM i napoBmMM TpyGonpoBoAamMu 3 peKkynepaTuBHUM
TennoobMIiHHMKOM PiAMHKU, CEepefHin Kackag MIiCTUTb BUMapHUWK, skui 3abesnevye TemnepaTypy OO

miHyc 80 °C, cnonyyeHWd piguHHUM @ napoBum  TpybonpoBogamu 3 pekynepaTUBHUM
TEeNnnooBbMIHHMKOM PiAMHKU, @ HWXHIA Kackag MICTUTb BUMapHUK, Skui 3abesneyye TemnepaTypy 40
MiHyc 150 °C, cnony4eHun piguHHMM | napoBum  TpyGonpoBogamu 3 pekynepaTUBHUM

TENOOOMIHHMKOM PigVHN.
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KopucHa mogenb HanexunTb OO TEXHIKM OAepXaHHSA HU3bKMX TemnepaTyp, 30Kkpema AN BUBYEHHS
BNacTUBOCTEN | MOBEAiHKM MNpPU HU3bKUX BIg'EMHUX Temnepatypax pi3HOMaHITHUX pPEYOBUH,
MaTepianiB, XiMiYHMX crionyk, GionoriyHMx 06'eKTiB, @ TaKOX KOHCTPYKTUBHMX E€NIEMEHTIB CKMagHUX
MeXxaHi3MiB niTako- i cygHoOyayBaHHS,, KOCMOCY i MpunagiB ernekTPoOHHOro TUMy, WO CMOHYKae
HeoOXiOHICTb CTBOpPEHHSA HadiMHOro [mKepena xonogy Anst  AOCATHEHHS | NiATPMMaHHS
TemnepaTypHoro piBHsi 4o MiHyc 150 °C.

B apceHani xonoaunbHOI TEXHIKW € NPUCTPOI ANs OAep)KaHHS 3a3HayeHoro TemnepaTypHOro
piBHA. Hanpuknag, BMKOPWCTaHHS MOTeHUiany pigkoro asoty 3abesnedvye ofep)XaHHs TemnepaTtypu
HaBiTb Hx4e MiHyc 150 °C, ane CTBOpEHHS Takoro MpUCTPOIO CknagHe, TpygosaTpaTHe i noTpebye
NOCTIMHOT HASABHOCTI @30Ty Ans NiATpMMaHHA HeobXigHOT TemnepaTypu.

3a JONOMOro BMKOPUCTaHHA TypOOMNOBITPSIHMX XONMOAMMBHUX KOMMIEKCIB TakoX AO0CAralTbCs
HU3bki TemnepaTypu. Cwuctemu, WO CKOMMNOHOBaHIi Ha 6asi TypbGONOBITPSHMX XONOAUIMbHUX
KOMMIIEKCiB, EKOMNOriYHO 6e3neyHi, NpoTe TexX CKNafHi i reHepylTb BUCOKMI PiBEHb LLYMY, TOMY YMOBH
BMKOPUCTaHHS TeMNepaTypHOro noTeHuUiany AeLwo yCKnagHeHi.

Binbw npoctuMM i HagiiHUMKM AN odepXaHHA HU3bKUX TemnepaTtyp € cucTeMyn Ha 06asi
DaraTtocTyneHeBUX XOMOAWIbHMX YCTAHOBOK, $Ki NpauloloTe Ha OOHOTUMIHOMY XONo4oareHTi.
Heponikamn Takux yCTaHOBOK €, No-Meplle, BMCOKI MUTOMI €HeproBUTpaTu Ha OOUHWULIID XOorioay,
BHACMigOK Manux reoMeTpuyHMX OO'eMiB NMapu HU3bKOrO CTyMeH, a, Nno-gpyre, obmexXeHiCcTb
TeMnepaTypHuUX piBHIB y Mexax MiHyc 85... miHyc 90 °C. 3HauyeHHsi TemnepaTtyp € OOonyCcTUMOK
MEXEI 3aCTUraHHs MacTuna, Lo LMPKYIOE Y CUCTEMI | NOBEPTaAETLCS Y KapTep KOMMpecopy.

Hanbinbw pockoHanumu, eHeproedeKTUBHUMU | HagiMHUMKW ONa OOCSArHeHHs i cTabinbHOoro
NigTPYMaHHS OEKiNbKOX PiBHIB HU3bKUX TEMMEPATyp € YCTaHOBKN 3 BUKOPUCTAHHAM KackagHMX LMKNIB
3 OOHOCTYMEHEBUMU XONOAWUMBbHUMW MalnHaMu, SKi MpaulolTb Ha pisHMX xonogoareHtax. (B.C.
MapTbiHOBCKUI "XonogunbHble MawuHbl" -M.: "Muwenpomusgat”, 1950. - 252 c.).

OCHOBHOIO NepeLlKkoaold Yy AOCATHEHHI HM3bKUX BiA'€MHMX TemnepaTyp Yy MNapOKOMMPECinHNX
XOMNOAWIMbHUX MaluuHax € npobnema HadiMHOro MNOBEPHEHHS MacTuna 3 CUCTEMW Y KapTep
KoMmnpecopa, ocobnmBo B HWXHbOMY kackadi. OCHOBHOK MNPUYMHOW, O CTPUMYE PO3LUMPEHHS
TemnepaTypHOro fianasoHy, € 3aCTUraHHA MacTuna 3a HasiBHICTIO HU3bKUX TemnepaTyp, npu sSKux
NPUMUHAETLCSA NOr0 TEKYYICTb Y CUCTEMI.

Ona yHWKHEHHA UbOro 4€BMLWA B KackagHWX XOMOAWMbHUX YCTaHOBKax BUKOPUCTOBYIOTb
BMMOPOXYBaHHA MacTuna B anapaTti i3 3MiOBMKOM, NpuW TemnepaTypax, 3HAYHO HMKYMX KOro
3amep3aHHsa. OpHak MacTuno nicns  KoMmpecopa Yy MapoMacTWibHIN CyMilli He MNOBHICTIO
BUMOPOXYETLCA Ha XOMOOHUX MOBEPXHAX 3MINOBMKA, i HEe3HayHa KiNbKiCTb 4YacToK MacTuna
noTpansisie 3 NOTOKOM Mapu XornofoareHTa y HUXHIN Kackag, Ae ocifae i HakonuuyeTbes.

Bionoma xonogunbHa ycTaHoBka (guB. nateHT P® Ne 2047058 Ha BuHaxig "XonogunbHas
yctaHoBka" F25 B 7/00, ony6bn. 27.10.1995), wo MiCTUTb KOHAEHCATOP-BUNApPHUK, SKUN 3'€OQHYyeE
BEpXHiA Kackad, LWO BKMOYAE KOMMPECOp, KOHAEHCATop, pereHepaTMBHWUA TENnOOOMIHHUK i
TEPMOPErynolYMn  BEHTUNb, 3 HWXKHIM KackagoMm, LWO BKMKOYAE KOMMpecop, pereHepaTuBHUN
TENNOOOMiIHHMK, TEPMOPETYINIOYNA BEHTUIMb, PO3MILLLEHUI Y TepMoKaMepi BunapHuk. Kpim usoro, y
TepMoKamMepi po3MilLleHO aBTOHOMHWUI OBOMA3HUN TEPMOCUMOH 3 BUMAPHMKOM i KOHAEHCAToOpOM,
KU OXONOOXKYETBLCS XONoAoareHTOM BEPXHbOro Kackaay.

MigBuLLLEHHA EeKOHOMIYHOCTI  ekcnnyaTtauii  XOnoAWMbHOT CUCTEMWU  OO0CAraeTbCH  LUMSAXOM
BMKOPUCTaHHS poOOTU TiMbKM BEPXHBOIO Kackady y PeXumMi ogepxaHHs MOMIpHOro XonoAy (80 MiHyc
20 °C). binbw rmmbokmn xonod y TepMokaMmepi 0aepXKyeTbcsa npu poboTi 06ox kackagis.

PoboTa BepxHbOro kackagy noYMHAaETbCS 3 BiGCMOKTYBaHHS KOMNPECOPOM napwu i3 KoHaeHcaTopa-
BMNapHMKa 4epe3 KoHAeHcaTop TepMmocudoHa i pekynepaTMBHUA TennooOMmiHHMK. [dBodasHui
TEPMOCUMOH MNpaule Yy 3aMKHEHOMY BWMNAPHO-KOHAEHCATOPHOMY UWKMi. Y BUNApHWKY pPiakun
XONnofoareHT KunuTb, MOIMMMHAKYM TEenmno, WO HagxoauTb OO0 Kamepu, i TUCK Yy BUNApPHUKY
NigBULLYETLCS, B pe3ynbTaTi 4YOro MOTiK Mapu Mo NaponpoBOAY HanpaBnseTbCs OO0 KOHOeHcaTopa
TepMocuoHa, KM OXONOIXYETLCA Napoko Nicnsi KOHAeHcaTopa-BunapHuKa, BHacnigok Yoro TUCK Y
KOHAeHcaTopi 3HWXKYETbCA. HasgaBHICTb nepenagy TUCKY MDK BUNAPHUKOM |  KOHAEHCATOpOM
3abe3nevye 0Ge3nepepBHY CaMOLMPKYNSALUil0 XornoJoareHTy Yy KOHTypi TepmocudoHy. Pigkui
XofofoareHT 3 KoHAeHcaTopa no Tpybi 3HOBY HaaxoaAuTb Yy BWUMapHUK. AKWO Temnepartypa y
TepMOoKaMepi CTaHe HUXKYE HiXK Y KOHAEHCaTopi, CaMOLMPKYNALisS NPUNNHAETLCS.

3anponoHoBaHn pexuMm ogepXaHHA nomipHoro xonogy (MiHyc 90... miHyc 20 °C) wnsaxom
BUKOPUCTAHHA aBTOHOMHOrO [ABOha3HOro TepMocuMdOoHa AyXe CKMagHWin MaTtepiarioeMHUN i
HeedeKTUBHNA. HasaBHICTE y TepMokamepi TepmocuoHa 3 BUNAPHMKOM, KOHAEHCaTOpOM,
KOMYHiKaLjisiM/1 YCKIaHKE KOHCTPYKLiO YCTaHOBKK, 3axapallye HenoTpibHMM obnagHaHHAM pobounii
ob'em Tepmokamepu, YCKNagHe YMOBM ekcrnyartaudii. Ha d¢oHi iHTeHcuBHOI Tennonepedaui,
XapaKkTepHOi AN BUMYLLEHOIO KOHBEKTMBHOIO TEMSI000MiHY, BUKOPUCTAHHA CaMOLMPKYIsALUii 3 KBONNM
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pyxoM cepepoBuly noTpebye 3HavyHOro 36inblUeHHA nnowi TenrnoobMmiHy $K BuNapHuka, Tak i
KoHAeHcaTopa.

3anponoHoBaHa aBTopaMu Cxema BTpayae CBOK aBTOHOMHICTb, TOMY LLO BOHa 3aneXuTb Big
CTaHy KOHAeHcaTopa-BMMapHUKa, sIKMA ©e3 KOpUCTI ekcnnyaTyeTbCs Mig 4ac poboTn y NomipHOMY
pexumi. [JocArHeHHs napamMeTpiB y PeXuMmi 3 MOMIPHUM XONOO4OM MOXHa 34iAcCHUTK 6e3 Oyab-sikux
yCKnadHeHb i 3anBoi BUTpaTU mMartepianiB i eHepril. [JocTaTHbO NiCrs TEPMOPErYNIOYOro BEHTUNSA
BEPXHbOrO Kackagy napopiavHHYy Ccymiw, OOMMHaKYM KOHAEHCATOP-BUMAPHMK, HanpaBnsaTy
DeanocepeHbO y BUNApHMK NMOMIPHOIO XONoAy, a Bid HbOro HanpaBWTU Napy Yepes3 pekynepaTtuBHUN
TEnnooOMiHHMK [0 KOMMpecopa. YTBOPHOKTLCA ABi He3anexHi YCTaHOBKW, e BepxHid Kackag
MOBHICTIO A@BTOHOMHUM i He MOB'A3aHUMN 3 KOHAEHCATOPOM-BUMAPHUKOM, KOTpUA Moxe O6yTu Ha
PEMOHTI.

Bionoma Hu3bKOTEMNEpaTypHa KackagHa XOnoAurfbHa YCTaHOBKa (OMB. aBTOpPCbKe CBiJOLTBO
CPCP Ne 157983 "HuskoTemnepaTypHasa KackagHasi xonogunbHaga yctaHoBka", F25 B; 17a, ony6n.
08.08.1963), B siKi Ha NiHii BCMOKTYBaHHSA HWXHbOIO Kackagy, MOMiK BUMApPHUKOM i KOMNPECOPOM
YCTaHOBMEHO CTPYWHWMI anapart, Lo BUKOPUCTOBYETbCA $K Oyctep-komnpecop. KoHCTpyKTMBHE
BMKOHAHHS YCTaHOBKW [O3BONISIE ogepXaTu Oinbll HWM3bKI TemnepaTtypy NpU MEHLIA KinbKOCTi
Kackagis, LLO CMPOLLYE KOHCTPYKLi0 YCTaHOBKM.

CTpyvHMA anapaT npautoe Ha napi xonogoareHTta, SIKMA BioOMpaeTbcs nicnst Komnpecopa
HWXHBbOrO Kackagy, i NigBuLLYe TUCK napu, sika BIACMOKTYETbCS 3 BUNapHUKa. Takum YMHOM, B HbOMY
MOXHa ogepxaTu Oinbll HU3bKi TemnepaTypu. B Hanbinbw nNOWMPEHNX y XONMOAWMbHIA TexHili
NapoOKOMMPECINHMUX XONMOAMMBbHUX MaLUMHAX HVXKHS MeXa TemnepaTypy KUMNiHHA BU3HAYaETbCH TUCKOM
Ha piBHi 0,1 MMMa, wo, Hanpuknaga, ana R22 signosigae TemnepaTtypi knniHHA miHyc 80 °C.

HaBegeHun piBeHb Temnepatypyu [OCAraeTbCA [BOX ab0 TPbOXCTYMEHEBOK MAaLUUHOW, SKa
rpomisgka, matepianoemMHa i Mae HU3bKy e(PeKTUBHICTb.

3anponoHoBaHun B aBTopcbkomy cigoutsi CPCP Ne 157983 ctpynHui anapat 3abesnevye
OOCArHEHHS 3HAYHO HWXKYMX TUCKY | TemnepaTypu KUMiHHA XonogoareHTy npu  rpaHuYHin
KOHCTPYKTMBHIN NpOCTOTi. BMKOpUCTaHHS CTpyMHOro anapaTta npu O4ep)KaHHi HU3bKUX Bid'€éMHUX
TemnepaTyp eHepreTU4HO HeBurigHe, ane 3HayHi NepeBuTpaTy eHeprii KOMNEHCYTLCA 3HWKEHHAM
MaTepianoeMHOCTI 06ragHaHHs, KOMYHiKaLin i npaueBuTpar.

IMOHWXEHHA TUCKY Ha BCMOKTYBaHHI Mapy Mano BNnvBae Ha BenuuuHy KoedilieHTy exekuii, ane
HecTabinbHUI TUCK pobo4yoi Napu, Aka BigBOAUTLCA Nicns koMnpecopa abo KOHAeHcaTopa Ha Conno
exeKkTopa, noripwye poboTy CUCTEMM: KONMMBAHHA TUCKY pobo4voi napu 3anexuTb Big CTabinbHOI
nogadvi Ha KOHOEHCAToOp OXONoMKyl4yoro cepeposuia (Boan, nosiTpd). Kpim uboro, Hemae
ctabinbHoCTi y poboTi exekTopa. Npu nonagaHHi B OTBIp conma napoMacTUnbHOI CyMilli ii noBefiHka
y Kamepi 3MillyBaHHSA MNpU HU3bKIN TemnepaTypi napu Taka: MacTurio 3arycTiBae, i Woro 4actku
BiAKNaJalTbCsa Ha BMUXOAi i3 comnna i Ha CTiHKax KaMepu 3MillyBaHHS, WO Npu3BoauUTbL OO PO3puBy
exeKuji.

BpaxoBytoun cepnosHi Hefoniky npu TpuBanii NigTPUMLI HU3bKMX TemnepaTtyp, a TakoX 3HauHi
nepesuTpaTN NMTOMOI eHeprii, ycTaHOBKa 3i CTPYMHMM anapaTtoM 3Han[e KOpoTKoYacHe, enisofnyHe
BMKOPUCTAHHAM Ha CTalioHapHOMY OO0'eKTi.

Hanbinbw 6nun3bKol 0O KOPUCHOI MOAEni, WO 3asABMSETbCH, € HU3bKOTEMMNEpaTypHa KackagHa
xonogunbHa yctaHoBka (AauB. aBTopcbke cBigoutBo CPCP Ne 157984 "HuskotemnepatypHas
KackagHasi xonoausnbHasa yctaHoBka", F25 B; 17a, onyon. 08.08.1963), wo micTuTh Tpy kackagu 3
dopkoHaeHCcaTOpaMn B HUXHbOMY Kackagi. BepxHin kackag npautoe Ha R22, cepegHin Ha R13, i
HWKHIW - Ha R14. EnemeHTamn yCTaHOBKM € BMNApPHUK, pereHepaTuBHi TENNOOOMIHHUKM, ra3oBi
TENNMOOOMIHHMKKM, PO3LLMPIOBarNIbHI  €EMHOCTI, KOMMPEecopu, MacroBiAOKPEMIIOBaYi, KOHAEeHcaTop,
pecuBep, inbTpu, KOHAEHCATOPU-BUNAPHUKIL, Macno3bipHuK, ocyLlyBadi Ta (POpKOHOEHCATOPW.

Y HWXKHbOMY Kackafi 34iNCHIOETLCA MOBHE BUMOPOXKYBaHHA MacTmna 3 xonogoareHTta. [nga uboro
MK  KOMMpPEecopoM i KOHOEHCAaTOPOM-BUMAPHMKOM  HUXKHLOrO Kackagy YCTaHOBMeHo [Ba
dopkoHaeHcaTopa. Lie Bukntoyae nonagaHHa Macturna y BUNapHUK i NiaBuLLlye edekTUBHICTL poboTu
yCcTaHoBKU. Y poboTi 3HaxoauTbCst 3aBXaM oauH 3 (OPKOHAEHCATOpiB, a Opyrvi y Len 4vac
3HaXO4MTbCA Ha pereHepaldii (BigTaloBaHHi), 3 HbOro 3NMBalOTb BUMOBIIEHE MaCTUIIO.

dopkoHAeHcaTop, OCHOBHUM enieMeHT YyCTaHOBKW, AKNN BUKOHYE PyHKUjT
MacTUMOBIAOKpeMoBaYya, BUKOHAHO Y BUIMAAI BEPTUKaNbHOro UuniHapa, BcepeauHi SKoro po3MillieHi
ABa 3minoBuka. OguH 3MINOBMK CMOJTYYEHO 3 KOHOEHCATOPOM-BMMAapPHWKOM CEpPEeaHbOro Kackagy, a
OPYrui - 3 NiHiE0 HarHiTaHHA KoMnpecopa BepXHbOro kackaay. [pu poboTi npobnem 3 NoOBEPHEHHAM
MacTuna y KapTep KOMMpecopiB BEepxXHbOro i cepefHbOro KackagiB He BMHMKaeE. Y MalumHax
BUKOPUCTOBYETLCSA CUHTETUYHI MacTuna 3 TemnepaTtyporo 3acTuraHHs sue miHyc 100 °C.

Y HWKHbOMY Kackagi, Ae gocaraetbesi Temnepartypa MiHyc 150 °C, NoBepHEHHs1 MacTuna y kaptep
HemoxrnvBe. BpaxoBytounm Ui 00CTaBUHKW, aBTOpaMW 3aMpPONOHOBAHO Y HWKHbOMY Kackagi
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BMKOPUCTOBYBaTWN MacTuna 3 TEMNepaTyporo 3aCTUraHHs y mexax mMiHyc 5... miHyc 10 °C 3 HacTynHuUm
BUMOPOXXYBaHHAM 1Oro y OpKoHAEeHCaTopi.

PoboTa ycTaHOBKM 34iNCHIOETBCA HACTYMHUM YnHOM. CrnoyaTtky BKMYaeTbCa y poboTy MalumHa
BEPXHBbOIO Kackafy, sika 3abe3neyye ymoBM ANs KOHAEHCaLii napun cepeaHbOro kackagy. licnsa yporo
y poboTy BBOAWUTLCH MallMHa CepedHbOoro Kackagy, sika 3abesneyye KOHAEHCaUilo nMapu HWXHbOIo
Kackagy Yy BignoBigHOMY KOHAeHcaTopi-BMnapHuKy. [lapa xonogoareHTiB cepefHboro i HWMXHbOro
KackagiB HaaxoauTb Y KOHOEHCATOPU-BUNAPHUKM i3 BiAMOBIAHMX PO3LUNPIOBANbHUX EMHOCTEN.

Micna OOCArHEHHA peXUMHUX napameTpiB BEPXHbOro Kackagy vacTuHa pigKkoro xoropoareHTty 3
KOHOEeHcaTopa-BunapHuka cepefHboro Kackagy HagxoAauTb MiCNS TepMOPEryniolyoro BEHTUNS Yy
3MiNoBMK hOPKOHAEHCATOPA, HA NOBEPXHi IKOr0 HAMOPOXYETLCA MacTUNO Big, KOMNpecopa HUKHBOTO
Kackagy. Temnepatypa NoBepxHi 3MiioBKKa - y Mexax MiHyc 75... miHyc 80 °C.

OcHoBHa Maca piguHu nicns cepegHboro Kackagy HagxoAuTb A0 TePMOPEryro40oro BEHTUNS
BMMapHUKa HWKHLOrO Kackagy, Ae NiATpMMYyeTbCca TemnepaTtypa kuniHHga MiHyc 150 °C. Ha npoTtsasi
TpMBanoro 4acy poboTu KOMMNMEKCY Ha MOBEepXHi 3MiioBUKa (hopkoHOEHcaTopa YTBOPKETHCH Luap
HamopoxxeHoro mactuna. Npu oxonomxeHi i BUNagiHHI MacTuna AoCAraeTbCA KOHTPOSibHA TOBLUMHA
Wwapy mactuna, TOMy nMpu LbOMYy 3asfjaneridb OXOMOMXYETbCA  3MiOBMK  AyOntow4yoro
dopkoHaeHcaTopa. MapomMacTunbHa Cymill HagxoauTb Yy pereHepoBaHui anapat, a BigKM4YeHun
anapart NoCTyrnoBO NiAirpiBaETbCA rapsiyot Napoko Big KOMNpecopa BEPXHLOrO Kackaay, ska nocrtynae
y Apyrun 3aminoBuK-Harpisad. MacTtuno, Lo BiaTaHyro, no Tpydi NOBepTaeTLCS y KapTep Komnpecopa.

HaBepgeHuin cnocié 3aMopoXXyBaHHS i BiATaloBaHHA MacTuna y HU3bKOTEMMNepaTypHOMY KOHTYPi
3abesneuye ogepxxaHHsa Temnepatypu MiHyc 150 °C i BUCOKY iIHTEHCUBHICTb TENMoBigaa4vi Npu KUMiHHi
Y HU3bKOTEMMEPATYPHOMY BUNAPHMKY YNCTOMO XONO40areHTy.

[aHa kackagHa xonogunbHa yctaHoBka obpaHa 3a Hanbnvxkyni aHanor.

Hanbnwmwxumn aHanor i KopucHa MoAenb, WO 3asdBMsiETbCA, MalTb HACTYMHI CninbHi By3nu. Y
BEPXHbOMY Kackagi - Le KOMNpecop, KOHAEHCATop Ta KOHAEHCATOP-BMNAapHUK; Y cepegHboMY Kackagi
- KOMMpecop, KOHAEHCATOP-BUMAPHUK, PeKynepaTUBHUIM TenrooOMIHHUK piguHu (y Hanbnwmxyomy
aHanory - pereHepaTtMBHMI TEMNNIOOOMIHHMK); ¥ HWKHBOMY Kackafi - KOMMpecop, peKynepaTuBHUNA
TennooOdMiHHMK napu (y Hanbnwk4yoMy aHamnory - rasoBui TennooOMiIHHKK), peKynepaTUBHWUNA
TENNOOOMIHHMK piguHN (Y HaWONWXK4YoOMy aHamory - pereHepaTtMBHUMN TennooOMiHHUK), 6ok
ginbTpauii mactuna (y Hanbnmwk4oMy aHanory - OpKoHAEHCATOPW).

Heponikom BigoMOT ycTaHOBKM € Te, LLO OOMOPOXYBaHHA MacTuna Ha MnoBepXxHi 3MiloBMKa
dopkoHaeHcaTopa noTpebye [ofaTKoBMX BUTpAT eHeprii Ha poboTy hopkoHaeHcaTopa,
KOMMeHcaulilo BUTpaT Xorogy 4Yepes3 KOHTYpM Tennoi3onsuii anapatiB, a TakoX BMTpaT eHeprii Ha
dasoBui nepexig mactuna 3 pigvHn y TBepay asy. [ooaTkoBi BUTpaTU eHeprii, NoB'a3aHi 3
nokanisadieto mactuna, MOXyTb cknagatu 6nm3sko 20 % Big BuTpaT Ha poboTy cepeaHbOro Kackagy.
PewwTta eHeprii BUTpa4aeTbCA Ha OCHOBHWI NPOLLEC - KOHOEHCALi0 Napy HUXKHBOTO Kackaay.

KOHCTPYKTMBHO (DOpPKOHAEHCATOP OOCTAaTHBO CKNagHWM anapat, BUrOTOBNEHUN 3 BUKOPUCTaAHHAM
KONbOPOBUX MeTanis.

EdekTuBHe BMAINEHHS MacTuna i3 napoMacTiibHOI CyMillli 30iINCHIETLCA 00 BiAMNOBIAHOI TOBLUNHU
HaMOPOXXEHOro Lwapy, 30iMblUEeHHsT TOBLUMHU $IKOFO 3HA4HO Moripwye poboTy B UMkMi, a npwu
AOCSITHEHHI 3HAYHUX PO3MipiB poboTa anapata NpaKkTUYHO NPUMUHSIETLCA. Y 3B'A3KY 3 LM onepaTopy
HeoOXigHO 3a3aaneriab NepeknioyYnTy anapaTt Ha pereHepaLito.

B ocHOBY KOpUCHOI Moaeni NOCTaBNeHo 3adady CTBOPUTM KacKagHy XONoguIibHY YCTaHOBKY OJiS
AOCATHEHHS | NiATPUMAaHHSA TeMnepaTypHOro piBHa 4o MiHyc 150 °C, B AKill LUNSXOM BUKOPUCTaHHS Y
cepegHbOMy  kackagi  6apboTaxHOro  KoHAeHcaTopa-BuWnapHuka, 3abe3nednTu  3HVDKEHHS
€HeproBuTpaT, a TakoX NiABULLEHHS edEeKTUBHOCTI TEMMOOOMIHY y HWKHBOMY Kackadi 3a paxyHOK
MOBHOTO BigAiNEHHss MacTuna 3 NnapoMacTUbHOI CyMillli.

lMocTaBneHa 3agada BUpilleHa B KackagHi XONoAunbHIN YyCTaHOBL, WO MICTUTb CMOMyYeHi MiX
coDOI CUCTEMOK TEXHOMOrYHMX TpybonpoBodiB i ob'egHaHi B Tpyu Kackagu KOMMpecopw,
KOHOEeHcaTop, KOHAEeHCaTOpU-BUNApHUKK, pPekynepaTuBHiI TENNMOOOMIHHMKM piavHK, pekynepaTuBHUN
TennoodMiHHMK napw, 6ok dinbTpaLii MacTuna i po3wunptoBarnbHi EMHOCTI, TUM, L0, Ha BigMiHY Big
NpoTOTWNY, BEPXHIN Kackag MICTUTb BUNApHUK, SKUI 3abesnedye Temnepatypy Ao MmiHyc 40 °C,
CMONYyYEHUN PIOMHHMM | NapoBUM TpybonpoBoAaMu 3 pekyrnepaTMBHUM TeNNO0OMIHHUMKOM piguHM,
cepefHin kackag MICTUTb BMMApHUK, kUi 3abe3nedye TemnepaTypy o MiHyc 80 °C, cnony4yeHui
pPidVHHMM i napoBum TpybonpoBogamu 3 pekynepaTUBHUM TEMMOOOMIHHMKOM PiAMHM, @ HWXKHIN
Kackag MIiCTUTb BMNapHUK, KM 3abeanedvye Temnepatypy 4o miHyc 150 °C, cnonydeHuii piguHHUM i
napoBuMM TpybonpoBogamMu 3 pekynepaTtMBHMM TEemnoOOMiHHMKOM PiavHM, NpU LbOMY, CEpPeaHin
Kackag MicTuTb 6apboTakHWiA KOHOEHCATOpP-BMMAPHUK, CMOMYYEHUN PIOVHHUM |  MapoBUM
TpybonpoBogamy 3 pekynepaTMBHUM TennoOOMIHHMKOM PigWMHW, a TakoX 3 peKkynepaTUBHUM
TennoobMiHHMKOM napu Ta 6nokoM inbTpauii MacTMna HWKHLOIO Kackagy, SIKMA CnonydeHun 3
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pekynepaTtMBHUM TENNOOOMIHHUKOM pPiaMHM, 3 KOMNPECOPOM i KOHAEHCATOPOM BEPXHLOro Kackaagy, Ta
TpybONpOBOAOM MOBEPHEHHSI MacTWMa B KapTep KoMnpecopa - 3 KOMMNPEeCOPOM HWXHBLOrO Kackaay,
OKpiM TOro, Ha piaVHHUX TpybonpoBoAax, WO 3'€QHYI0Th BUMAPHWKU Ta KOHAEHCATOPU-BUNAPHUKM 3
pekynepaTtMBHMMMN TEMOOOMIHHMKaMK PigUHW, YCTAHOBIIEHO PEryNHoYi BEHTUNI.

BapboTaxHuii KoHOEeHCaTOpP-BUNAPHMK MICTUTb KOPMYC, BCEPEAMHI SIKOro YCTaHOBIEHI 3MINOBUK i
OapboTaxHUn NaTpyboK, a B HWXKHIA YaCTMHI KOpMycy po3TalloBaHUM 6apbOTaXKHUI BIACIK, B SIKOMY
PO3MiLLIEHO NOMMAaBKOBWUIA KMnanaH, Npy UbOMY HWXKHSI YacTuHa GapboTaxHoro natpybka posmiieHa B
DbapboTaxkHOMY BIACIKY, @ BEpXHS 4acTuMHa crnony4dyeHa 3 TpybonpoBogoM nofadi napoMacTUSbHOI
CyMiLi, BXig 3MioBuMKa cnonyyeHun 3 TpybonpoBoooM Mofadi xonogoareHTa, a Buxia - 3 BigBigHUM
TpybONpOBOAOM Mapw XorofdoareHTa, HWKHSA YacTuHa Kopnycy crnornyyeHa 3 TpybonpoBoaom nogaui
CyMmiWwi pigkoro xonogoareHTy 3 mactunom 3 6apboTaxHoro BiAciky Ao 6roka inbTpauii mactuna
HU3bKOTEMMEPATYPHOI KackagHOT X0NoaurbHOT yCTaHOBKM.

B 6GapboTaxHOMy KOHOEHCATOPi-BUNAPHUKY, 3@ paxyHOK KOHTAKTHOro TensioobMiHy (SKui
BiabyBaeTbca B GapboTaxHOMY BiACIKY), 3MEHLIYETLCA nepenag TemnepaTtyp MK napoMacTUIbHO
CYMILLLLIO Ta PiOKMM XOMNOAOAreHToM, L0 CNPUSIE 3HMKEHHIO MUTOMUX EHEPrOBUTPAT Ha BUPOOHMLTBO
xonoay. TakoX KOHTaKTHMI TennoobMiH cnpusie MOBHOMY BigdiNeHHIO MacTuna Big napoMacTUNbHOI
CyMiWli 3aBAAKM edEeKTUBHOMY BUMOPOXYBAHHIO i YTBOPEHHKO 4YaCcTOK MacTuna, WO BUKMOYae
nonagaHHa MacTuna y BUMNAPHUK HWXKHBLOrO Kackagy. Takum YMHOM, MacnsdHa nniBka Ha MOBEpXHi
TennoobMiHy BUMapHMKa HMKHBOTO Kackagy He YTBOPHETBCS, L0 BUKIOYAE MiABULLIEHHS] TEPMIYHOMO
onopy nig Yac poboTn yCTaHOBKM.

KopucHa mogens, WO 3as8BnsAeTbCs, MOSACHIOETLCSA rpadivyHMMmM maTepianamu, ge:

dir. 1 - cxema xonoaunbHOI ycTaHoBku, Pir. 2 - KOHCTpyKUis GapboTakHOro koHOeHcaTopa-
BMMNapHUKa.

KackagHa xonogmnbHa ycTaHOBKa, sika 3abesnedye TemnepaTypHui piBeHb Big MiHyc 40 4o MiHYC
150 °C, cknapaeTbCs 3 TPbOX KackafiB - BEPXHbOro, CepeaHboro Ta HkHboro (dir. 1).

BepxHin kackag MIiCTUTb: BUMNApHUK 1, peryniowodi BeHTUMi 2, pekynepaTUBHUIA TEMNOOOMIHHUK
pianHun 3, komnpecop 4, KoHaeHcaTop 5, KoHAeHcaTop-BMNapHUK 6.

CepeaHin kackag MICTUTb: KOHAEHCATOP-BUMAPHUK 6, BUMAPHWUK 7, peryniotodi BeHTuni 8,
pekynepaTuBHUI TeNNO0OMiIHHUK pignHKu 9, komnpecop 10, 6apboTaxkHuMi KoHOeHcaTop-BUNapHuK 11,
pO3LLMPIOBanbHY EMHICTb 12.

HwxHin kackag MicTuTb: 6apboTaxHuI KoHaeHcaTop-BunapHuk 11, BunapHuk 13, komnpecop 14,
peryniowuni  BeHTUNb 15, pekynepatuBHUW  TennooOMiHHMK napu 16, pekynepaTUBHUN
TennoobMiHHKK pignHn 17, 6nok dinbTpauii mactuna 18, poswmpioBansHy eMHICTb 19.

Brnok oinbTpauii mactuna 18 MiCTUTb ABa napanenbHO YCTaHOBReHUx inbTpa pereHepauil
MacTuna, KoXxeH 3 Skux ABfsie co60t0 TennoobMiHHMK 3MiIOBUKOBOrO TUMy.

MepeniveHi eneMeHTW KackafiB Cnony4YeHi Mk cobo CUCTEMOK TEXHOMOriYHMX Tpybonpososais
HaCTYNMHUM YNHOM.

Komnpecop 4 BepxHbOro kackagy Cnofly4eHui HarHiTansH1uM TpybonpoBoaoM 3 KOHOEHCaToOpoM 5
i, yepe3 BeHTWmNb, 3 OnokoMm dinbTpauii mactuna 18, Ta BCMOKTyBanbHMM TpybonpoBogoMm - 3
pekynepaTtuBHMM TEMNOOOMIHHUKOM pPignHN 3.

KoHgeHcaTop 5 cnonydyeHun 3 pekynepaTtvBHMM TennoobmiHHMKOM pignHm 3 Ta ©Onokom
dinbTpauii mactuna 18.

B cBow uepry, pekynepaTtuBHUM TEMNOOOMIHHUK pignHM 3 CMOMyYeHWN PiOVHHUM Ta NapoBUM
TpybonpoBogamm 3 napanesnbHO MigKMIoYEeHUMM BUNapHUKOM 1 Ta KOHAEHCATOPOM-BUMApPHUKOM 6. Ha
piguHHOMY TpPybonpoBoAi, o 3'€4HYE peKynepaTMBHUIN TENNOOOMIHHMK pignHu 3 3 BUNapHukom 1 Ta
KOHAEHCaTOPOM-BUMAPHUKOM 6, YyCTaHOBIEHi peryniorodi BeHTuni 2.

KoHageHcaTop-BMNapHUK 6 crnonyyeHwWi 3 pekynepaTMBHUM TennoobmiHHMKOM pignHu 9, Ta 3
komnpecopom 10 cepeaHbOro Kackaay HarHitanbsHMM TpyoonpoBoaoMm.

Komnpecop 10 cepedHbOro Kackagy BCMOKTYBanbHMM TpyOOMNpPOBOAOM  CMOMYYEHUA 3
pekynepaTtMBHMM TENNO0OMIHHUKOM pignHK 9.

B cBoto uepry, pekynepaTtuBHUI TEMNOOOMIHHUK pPiguHM 9 CNONy4YeHWn PIOUHHMM Ta MapoBUM
TpybonpoBogamu 3 napanenbHO MigKMYeHMMM BUNApHUKOM 7 Ta 6apboTaKHMM KOHOEHCaTopoM-
BunapHukoM 11. Ha pianHHomy TpyGonpoBogi, Wo 3'egHye pekynepaTuBHUIA TENNOOOMIHHMK pignHn 9
3 BUNapHUkoM 7 Ta 6apboTaXHUM KOHOEHCATOPOM-BUNApHUKOM 11, yCTAHOBNEHI peryntoyi BEHTUN
8.

Takox pekynepaTuBHWUIA TENNOOOMIHHUK pignHn 9 cnonyveHuid napoBum TpybonposogoMm 3
pPO3LNPIOBAaSIbHOK EMHICTIO 12.

Komnpecop 14 HWKHbOrO Kackagy BCMOKTYBallbHUM Ta HarHitanbHuM TpybonpoBogamm
CMOMyYEeHUN 3 peKynepaTtMBHUM TENrooOMiHHMKOM napu 16, SKUA  CNONy4YeHUn NapOBUMM
TpybonpoBogamm 3 6GapbOTaXXHMM  KOHOEHCATOPOM-BUMAPHUKOM 11, peKyrnepaTUBHUM
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TENnooOMiHHMKOM pignHn 17, po3wwmploBanbHOK eMHICTI0O 19. Takox komnpecop 14 cnonyvyeHun
TpybonpoBoaOM NOBEPHEHHA MacTuna B kapTep 3 6nokom cinbTpadii mactuna 18.

BapboTaxHuin KoHaeHcaTop-BunapHuk 11 cnony4veHun 3 6nokom cinbTpadii mactuna 18.

B cBoto uepry, pekynepaTuUBHUIA TEMMOOOMIHHMK pignHK 17 cnonyyeHun 3 6Gnokom dinbTpauii
mMacTtuna 18, a Takox pigMHHUM TpybonpoBOAOM, Ha AKOMY YCTAHOBIIEHWI PETYMOOYMIA BEHTUMb 15,
Ta NapoBvMM TPyOOMNPOBOAOM - 3 BUNapHukom 13.

BapboTaxHuin koHgeHcaTop-BunapHuk 11 (Pir. 2) mictutb kKopnyc 21, BCepeauHi Koro
YCTaHOBIEHI 3MioBUK 22 i 6apboTakHuin natpybok 23. B HWXHIA YacTuHI Kopnycy po3TalloBaHWM
©apboTaxHui Biacik 20, B AkOMY pO3MiLLLEHO MONMaBKOBUN knanaH 26. HuxHa yactuHa 6apboTaxHoro
natpybka 23 posmiweHa B 6apboTaxHomy Biaciky 20, a BepxHs 4YacTuHa - cronyvyeHa 3
TpybonpoBoAOM MoAavi napomMacTUnbHOI cyMiwi. Bxig 3minosBuka 22 cnonyyeHun 3 Tpyb6onpoBoaom
nogadi xornogoareHTy, a Buxig - 3 BigBigHUM TpybonpoBoooM napu xonogoareHTy. HukHa YacTuHa
kopnycy 21 nepenusHoto Tpybkolo 24 i 3nmBHOWO TpybBKo 25 cnonyyeHa 3 TpybonpoBoAoM nopadi
CyMiLLi pigkoro xonogoareHTy 3 macTunom 3 6bapboTaxHoro Biaciky 20 oo 6noka inbTpadii mactuna
18 HM3bKOTEMNEPATYPHOI KACKaAHOT XONOAUITbHOT YCTaHOBKN.

PoboTa ycTaHoBKM.

BapiaHT 1. HeobxigHo niatpumyBaTtn TemnepaTypy Ha piBHi MiHyc 40 °C. [o BuMnapHuka 1 nicns
Peryrnioyoro BEeHTUNS 2 HaaxoguTb XonodoareHT, MUHYIUM KOoHOeHcaTop-BunapHuk 6. [licns
BMNApPOBYBaHHA Mapa XOonofoareHTy HagxXo4MTb A0 pekynepaTUBHOrO TennoodMiHHMKa piguHn 3, i Ha
BCMOKTYBaHHA [0 Komnpecopa 4. [licna CTUCHEHHA B Komnpecopi 4 napa KOHOEHCYETbCA B
KoHOeHcaTopi 5, i pigkvi xonogoareHT NpoxXoauTb pekynepaTuBHWIA TennoOOMIHHUMK pignHn 3 Ta
HanpaBnseTbCH A0 BUNapHuka 1 vyepes peryniolodmin BeHTunb 2. [ani umkn nosToptoeTbes. CepeaHin
i HWXKHIN KkKackag BigkntoveHi. ToBTo, Mpautoe BepXHiM Kackagd, fK OOHOCTyNeHeBa XorogusnbHa
MaLumHa.

BapiaHT 2. lNMpu ogHovacHin HeobxigHoCTi nigTpumaHHsa Temnepatyp MiHyc 40 °C i miHyc 80 °C B
poboTi, OKpiM BKa3aHWX €neMeHTIB, MpUAMaloTb y4acTb KOHAeHcaTop-BuUMNapHuK 6, komnpecop 10
CepeaHboro Kackagy, pekynepaTtuBHUN TEMMOOOMIHHUK pianHM 9, perynioodin BEHTUIb 8 i BUNapHUK
7. bapboTaxHun KoHaeHcaTop-BuMnapHUK 11 BigknioveHo. [lapa xonogoareHTy HagxoauTb Ao
komnpecopa 10 i3 poswuptoBanbHoi eMHOCcTi 12 i Big BunapHuka 7, nicna pekynepaTtuBHOrO
TennoobmiHHMka pignHn 9. CTucHeHa napa nogaeTbcs OO KOHOeHcaTopa-BuMnapHuka 6, ae
OXOITOOXKYETbCA | KOHOEHCYETbCS, i 3HOBY HanpaBnsAETbCA OO PeKynepaTtMBHOrO TennoobMiHHMKA
piguHM 9, | 4O perynioYvoro BeHTUNS 8 BMNapHuka 7, B AKOMy OPOCENETbCA A0 TemnepaTypu MiHycC
80 °C. Jani pigkuin xonogoareHT HanpaBnsieTbCs A0 BUNapHuka 7. Taknm YnHOM, NigTPUMYKOTbCS ABa
pobounx TemnepatypHux pexmmm: miHyc 40 °C i minyc 80 °C.

BapiaHT 3. lNpwn HeobxigHOCTI nigTpumMaHHs we i Temnepatypu miHyc 150 °C B poboTi npunmMaloTb
yyacTb BCi enemMeHTu cuctemu. [locnigoBHicTe pobotu Taka. CnoyaTky y BepXHbOMY Kackagy
pocsaraeTbcs (y KoHAeHcaTopi-BUNapHUKY 6) TemnepaTtypa KuniHHS xornogoareHta MiHyc 40 °C, ska
3abe3nevye koOHAEHCAaLio Napu 3 cepeaHboro kackagy. icnst Yoro B poboTy BKNIOYAETLCS KOMMPECOP
10, SKUI 3acMOKTYe Mapy XOnofoareHTy 4epe3 peKynepaTvBHWUA TennooOMIHHUK pigvHn 9 3
po3LuMptoBanbHOI eMHOCTi 12, 6apboTaxHoro KoHOeHcaTopa-BunapHuka 11 Ta BunapHuka 7, i
HarHiTae o0 KoHAeHcaTopa-BuMnapHuka 6, ae, nicns KoHAeHcauii napu, piguHa 4yepes pekynepaTtuBHUiA
TENNOOOMIHHMK 9, HagxoouTb [0 PErynowymx BeHTUNiB 8 BunapHuka 7 i GapboTtaxHoro
KoHAeHcaTopa-sunapHuka 11. T[licna gpocentoBaHHA  MapopigvHHa  Cymill  Hagxoautb Ao
bapboTaxxHoro KoHgeHcatopa-BunapHuka 11 | go BunapHuka 7 cepegHbOro Kackagy, B SIKUX
nigTpumyeTeca Temnepatypa MiHyc 80 °C. [llpu [ocArHeHHi Bka3aHOi Temnepatypu B poboTy
BKITHOYAETLCHA KOMMNPecop 14 HWKHBOTO Kackagy, KU 3aCMOKTYE napy i3 po3LMpoBanbHOi EMHOCTI 19
Ta BunNapHuka 13, i HarHiTae napomMacTurbHy Cymill 40 peKkynepaTMBHOro TennoobmiHHvka napu 16,
3BigKM napomacTuribHa Cymill nogaeTbcs Ao 6bapboTaxHoro koHaeHcaTopa-eBunapHuka 11, a came -
[o 6apboTaxHoro Biaciky 20, sikuii 3HaXO4UTbLCA BcepeanHi kopnycy 21 B HWKHIN Aoro YacTuHi. Mapa
0apboTye Kpi3b Lwap piavHK i gani KOHOEHCYETbCA Ha MOBEPXHi 3MiioBMKa 22, B SIKOMY KUMUTb
XorogoareHT npu TemnepaTtypi MiHyc 75... miHyc 80 °C, pignHa Hakonu4yetbcs y HGapboTaxkHomy
Biaciky 20. NMpy npoxomKeHHi NapoMacTUNbHOI CyMilli Kpi3b Liap pigKkoro xonogoareHTa, Skuin Mae
TemnepaTypy MiHyc 75 ... miHyc 80 °C, MacTuUno BUMOPOXYETHLCH, YTBOPKOOUYN TBEPAi YacTKu, TOMy
Lo TeMnepaTypa 3amMmep3aHHsi MacTura 3Ha4yHo BuULLA, HDK TemnepaTtypa y 6apboTaxHomy Biaciky 20.
Mpu QOCArHEHHI MakcumanbHOrO PIBHA PigUHM - OO OTBOPY MepenuBHOI Tpybkn 24, nonnaBKkOBMN
KnanaH 26 BigkpuBae OTBIp 3NMBHOI TPYOKM 25, Kpi3b SIKMIM, pa3om 3 NMOTOKOM i3 NepenmBHOi TpyoKu
24, pigka cymill XOnofoareHTy i3 3aMOpPOXXEHUMM YacTKaMn MacTuna HagxoauTb 0o 6roka dinbTpadii
Mactuna 18, a came - OO OAHOrO i3 biNbTpIB, WO 3HAXOAUTLCA y poboTi. [Jo iHWoro inbTpa, LWo
3HaxoOQuTbCA Ha pereHepauii, NogaeTbCs rapsya napa Big komnpecopa 4 BEpPXHbOro Kackagy Ans
nigirpisy mactuna. ligirpis TpuBae A0 MOBHOrO TaHEHHS MacTuia, i NOBEPHEHHSA WOro y kKapTep
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komnpecopa 14. lMigirpita B 6roui ¢inbTpavii mactuna 18 napa, a NoTiM OXONOMAXEHa i ckpanneHa B
peKkynepaTtMBHOMY TennooOMiHHWMKY pigvHn 17 nogaeTbCa OO  perynowyoro BeHTuns 15, a
napopiguHHa cymiw npu Temnepartypi MiHyc 150 °C - go BunapHuka 13. Hani npouecu i LuMKu
NMOBTOPHOIOTHCS.

®OPMYIA KOPUCHOI MOJENI

1. HusbkoTemnepaTypHa KackagHa XOnogwslbHa YCTaHOBKA, WO MICTUTb Crofy4yeHi Mixx coboto
CUCTEMOIO TEXHOIOrYHMX TpybonpoBoaiB i ob'egHaHi B Tpu Kackagm KOMMpPecopu, KOHAeHcaTop,
KOHAEHCATOPU-BUMAaPHUKK, peKyrnepaTuBHi TENNOOOMIHHUKM PiAvHK, peKkynepaTuBHUA TennoobMiHHMK
napu, 6nok cinbTpauii MacTuna i poswuploBanbHi EMHOCTI, sika BiQPISHAETbCA TUM, IO BEPXHIN
Kackag MiCTUTb BMNAapHUK, Ak 3abesnedvye Temnepatypy 40 MiHyc 40 °C, cnonyyeHwu piavHHUM i
naposum TpybonpoBogamu 3 pekynepaTtmMBHUM TENNOOOMIHHMKOM pigVHKU, CEepeaHin Kackag MICTUTb
BUNapHUK, kM 3abesnedvye Temnepatypy A0 MiHyc 80 °C, cnonyyYeHuin piaguHHMM i napoBuMm
TpybonpoBogamu 3 pekynepaTMBHUM TEMNSTOOOMIHHMKOM PiAMHM, @ HWXKHIN Kackad MICTUTb BUNAPHUK,
KM 3abe3nevye TemnepaTypy Ao MiHyc 150 °C, cnony4yeHun piguHHUM | napoBuM Tpybonposodamu
3 pekynepaTtMBHUM TEMMOOOMIHHMKOM PiavHK, MPU LUbOMY CEpefdHin Kackag MiCTuTb 6apOoTaxHun
KOHOEHCaTop-BUNApHUK, CMOMYYEHUA PiOVMHHUM | NapoBum TpybonpoBogamu 3 peKkynepaTuBHUM
TENMOOOMIHHUKOM PiOWHK, a TaKoX 3 peKkynepaTMBHUM TennoobMiHHMKOM napu Ta 6rokom ginbTpauii
MacTuna HWKHbOrO Kackagy, SIKMWA CMONyYeHu 3 peKkynepaTMBHWM TennooOMiHHMKOM pigvHu, 3
KOMMpPecopoM i KOHAEHCAaTOpPOM BEPXHbOro Kackagdy, Ta TpybonpoBOOOM MOBEPHEHHS MacTuna B
KapTep Komnpecopa - 3 KOMNPECOPOM HWXHBbOro Kackagy, OKpiM TOro, Ha pianHHux Tpybonposoaax,
wo 3'eQHYITb BUMAPHWKM Ta KOHAEHCATOPU-BUMAPHUKU 3 peKynepatMBHUMMK TennoobmiHHMKamu
PiOVHW, YCTAaHOBMEHO PEryrtooYi BEHTUI.

2. HusbkoTemnepaTypHa KackagHa XonoawnbHa YCTaHOBKa 3a N. 1, sika BiApi3HAETbCA TUM, LWO
0apbOTaXXHUIN KOHOEHCATOP-BUMAPHUK MICTUTb KOPMYC, BCEPEAMHI SIKOrO YCTaHOBMEHi 3MINOBUK i
OapboTaxHUI NaTpyboK, a B HUXKHIA YaCTMHI KOopnycy po3TalloBaHuUin GapboTaHWUA BiACIK, B AKOMY
PO3MilLIEHO NOMMAaBKOBWIA KMnanaH, Npy UbOMY HWKHS YacTuHa GapboTaxHoro natpybka po3milleHa B
OapboTaxxHOMY BIACIKY, @ BEPXHS YacTMHa crnony4vyeHa 3 TpybonpoBOoAOM Mofadvi napoMacTUSbHOI
CyMiLLi, BXig 3MillOBMKa CrornyyYeHMin 3 TpybonpoBoAoM Mofadvi xonodoareHTta, a Buxig - 3 BiABiAHUM
TpyOONpOBOAOM Mapw XOrofAoareHTa, HWXKHSA YacTUHa Koprycy cnony4veHa 3 TpybonpoBogoM nogadi
CyMmili pigkoro xornogoareHTa 3 Mactunom 3 6apboTtaxHoro Bigciky go 6noka dinbTpauii mactuna
HU3bKOTEMMEePaTypPHOI KaCkagHOI XONOAMIbHOI YCTaHOBKM.
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Buxiz napu xosofoarenry Bxia napomacrinnioi cymimi
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