MIHICTEPCTBO OCBITH I HAYKH YKPATHU
OJIECBKA HAIIIOHAJIBHA AKAJIEMISI XAPYOBHUX TEXHOJIOI'TA
HABYAJIbHO-HAYKOBUI ITHCTUTYT XOJIOZY, KPIOTEXHOJIOI' T
TA EKOEHEPI'ETHUKH IM. B.C. MAPTUHOBCBKOI'O

X1 BCEYKPAIHCBKA HAYKOBO-TEXHIYHA KOH®EPEHIIIA

CYYACHI TPOBJIEMH XOJIOJWJIbHOI TEXHIKUA TA TEXHOJIOT'TI
COBPEMEHHBIE ITPOBJEMBI XOJIOIWJIBHOM TEXHUKHU U TEXHOJIOT WA
MODERN PROBLEMS OF REFRIGERATION EQUIPMENT AND TECHNOLOGY
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Cyuacni npo0/jemMu X0J0IMJIBLHOI TeXHIKU Ta TexHoJiorii / 30ipuuk Te3 momoiaeit XII Beeykpaincpkol
HAYKOBO-TEeXHIuHOI KoH(pepeHtii. — Oneca: OHAXT, 2019. — 229 c.

VY 306ipauky nHaBeneni marepiamu XII Bceykpaincbkoi HaykoBo-TexHiuHOiI KoH(pepenuii «CyuacHi
npoOJIeMU XOJIOAMIBHOT TEXHIKK Ta TEXHOJIOTI» Ta PO3TISTHYTO Pi3Hi aClIeKTH HayKOBO-TEXHIYHUX NHUTAHb,
MOB’SI3aHUX 3 MPOCKTYBaHHSM, BHTOTOBICHHSM Ta EKCIUTyaTalli€l0 XOJOAMIBHOTO OONaJHaHHS Pi3HOTO
MPU3HAYEHHS, JOCIIIKEHHSAM POOOUMX T Ta MPOLECIB B €IEMEHTaX XOJIOAMIBHUX Ta KPIOTEHHHUX CHUCTEM,
3aCTOCYBaHHSIM HAHO Ta KOT€HEPALiHWX TEXHOJOTiH, BUKOPUCTAHHSIM XOJIOLY B XapyOBUX TEXHOJOTIfIX,
3aCTOCYBaHHSIM 1 BIPOBA/DKEHHIM HETPAIUIIIMHUX JPKEpPE eHepril.

B cOopuuke npexacraBnensl marepuansl XI|I BceeykpanHckoil HaydHO-TEXHHUYECKOW KOH(EpPEHIUH
«CoBpeMeHHbIE MPOOJIeMbl XOJIOAMIBHON TEXHUKH M TEXHOJOTHM» M PACCMOTPEHBI PA3JIUYHBIC aCIEKThI
Hay4YHO-TEXHUYECKHUX BOIIPOCOB, CBSI3aHHBIX C IMPOEKTUPOBAHUEM, H3IOTOBICHUEM U JKCILIyaTalueu
XOJIOJUIBHOTO O0OpYIOBaHHS Pa3IMYHOTO HA3HAUCHUS, MCCIENOBAaHHEM DPabOuMX Tel U IPOLECCOB B
9JIEMEHTaX XOJOAWJIBHBIX U KPHOTEHHBIX CHUCTEM, NIPUMEHEHMEM HAHO M KOT€HEPAILMOHHBIX TEXHOJIOTHH,
WCIIONIb30BaHMEM XOJIOZA B IHINEBBIX TEXHOJOTHUSAX, NPUMEHEHHEM H BHEJIPEHHEM HETPAIUIHUOHHBIX
HMCTOYHHUKOB JHEPIUH.

BinmoBiganpHICTE 32 JOCTOBIpHICTH iH(pOPMAaIIii Hece aBTOp MyOmiKarlii.
Marepianu myOIiKyrOTbCsS MOBOIO OpUTiHANA, HAJAHOTO aBTOPOM.



© OHAXT

I'osioBa HaykoBoro komitery — €ropos borman BiktopoBud — pextop Opechkoi HalioHaTBHOL
aKajeMii XapuoBUX TEXHOJIOTiH, uieH-kopecnonaeHT HAAH VYkpainu, 3acioyxeHuld Jisid HAyKH i
TEXHIKH, JI-p TEXH. HayK, mpodecop.

3actynHuk roaosu — Kocoit bopuc Bonoaumuposuu — nupekrop [HctutyTy xonony,
Kp1O0TEXHOJIOT1H Ta ekoeHepreTuku iM. B.C. MapTUHOBCBHKOTO, I-p TE€XH. HAyK, Ipodecop.

YiieHH HAYKOBOI'0 KOMiTeTy:
Banees Cepriit Muxaiinosuy - CyMcbKHii JiepKaBHUN YHIBEPCUTET, K.T.H., OLEHT;
Bacunenxo Cepriit Muxainosuy - HarionansHui yHIBEpCUTET XapyOBUX TEXHOJIOTH, 1.T.H.,

npodecop;

Kenesnnit B.II. - 3aB. kadenporo Ternodizuxu ta npukiagHoi ekoaorii OHAXT, n-p TexH. HayK,
npocecop;

Jla6ait Boomumup Mocumosud - Harfionansauii yaiBepcuTeT «/IbBiBChKA IMOMITEXHIKaY, [.T.H.,
npodecop;

JlaBpenuenko I'.K. - 1-p TexH. Hayk, mpodecop;
MinoBanoB B.I. - 3aB. kadeaporo komnpecopi Ta mHeBmMoarperatiB OHAXT, 3acnyxeHnuit iy
HayKW 1 TeXHIKH YKpaiHu, I-p TEXH. HayK, mpodecop;
Mopo3tok JLIL. - n1-p TexH. Hayk, npodecop;
[ToranoB Bonoaumup OnekciiioBud - XapKiBChbKUI IepKaBHHUI YHIBEPCUTET Xap4yyBaHHS i
TOPriBIi, J.T.H., Tpodecop;
Pamuenko M.I. - 3aB. kadeaporo konauiiroBaHHs 1 pepprkepanii HYK, akanemik MixkHapoaHOi
akazeMii xosony, A-p TeXH. HayK, npodecop;
Cewmenrok B.A. - k.1.H., aupextop HII® «Tepmion»;
Cumonenko FO.M. - 3aB. kadenporo kpiorerHoi rexniku OHAXT, n-p TexH. Hayk, mpodecop;
Cuexkin FOpiit @enopoBud - qupekTop [HCTUTYTY TeXHIUHOT TETUIO(I3UKH, 1.T.H., aKaJIeMiK
HAHY
Txauenko Cranicnas Hocunosud - 1.7.H., npodecop BiHHMIIBKOr0 HAIIIOHAEHOTO TEXHIYHOIO
YHIBEpCHUTETY;
XMmenbHIOK ML.I'. - 3aB. Kadenporo X0IoAUIBHUX YCTaHOBOK 1 KOHuIitoBaHHs noBiTpss OHAXT,
akazneMik MiXHapOIHOT aKkajaeMii XolIoay, A-p TEXH. HayK, Ipodecop;
[I{ut Muxaiino JIbBoBHY - K.T.H., IPOB. HayK. cmiB. [HcTUTYTYy eHepretuku Akaaemii Hayk
Monosn.

OPI'AHIBAIIMHUM KOMITET

I'onoBa — npod. XmenpHiok M.I".

Hayxoswii cekperap — k.T.H. 3imiH O.B.

Unenu — k.1.H. XKuxapesa H.B., x.1.1. Koryt B.€., k.1.H. SIkoBnesa O.10., k.1.H. XKemniba }0.0.,
k.T.H. Octanenko O.B., x.1.1. [Togmasko O.C.



TEMH JOKJIAJOB IIVIEHAPHOI'O 3ACIJAHHSA

110 POKIB NIPO®ECOPY UYKJIIHY CEPI'TIO TPUTOPOBHUYY (1909-1974)

NMHHOBAIIMOHHBIE ITOAXOAbI, METOAbI PAIIMOHAJIBHOI'O
MNMPOEKTUPOBAHMUSA U ITPUHLUIIBI ®YHKIHIMOHUPOBAHUS CUCTEM
KOHAUIIUOHUPOBAHUA KOM®OPTHOI'O U DHEPTETHYECKOI'O
HA3BHAYEHUSI

H.U. Paguenko, n.t.H., mpod., E.M. Tpyuuiskos, k.T.H., npod., A.H.Paguenko, k.T.H., I0IiI.,
HanionaneHuit yHiBepcuteT kopabnedyayBanHs iM. aaM. MakapoBa, Ykpaina

A3OTHBIE 'ABUOUKALIMOHHBIE YCTAHOBKH

BBICOKOI'O JTABJIEHUS

Kupunuenxo U.B., rexuuueckuii nupextop [IK® «Kpuonpom» OOO, r. Oxecca;
JleonteeB A.A., rnaBubiil KOHCTPYKTOP [IK®D «Kpuonpom» OOO, r. Oxecca.

e - mail: info@krioprom.com.ua

NIIABUIIEHHSA EHEPTOE®EKTUBHOCTI BAT'ATO30HAJIBHUX CUCTEM
KOM®OPTHOI'O I TEXHOJIOT'TYHOI'O KOHJIMUIIIIOBAHHS ITOBITPSI
Kuxapera H.B., x.T.H ., no11., Oziecbka HaIlioHaIbHA aKaeMisl XapuOBUX TEXHOJIOTIN
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CEKIISA Ne 1. XOJOANJIbHA TEXHIKA TA TEXHOJIOTI.
KOHJMIIIOBAHHSI ITOBITPSL.

YTUIBANISA TEIUIOTH PEOUPKYJISINIAHUX TA3IB CYTHOBOTO
JNBUT'YHA EKEKTOPHOIO XOJIOWJILHOIO MAIIIMHOIO
3 OXOJO/UKEHHSIM IMMOBITPSI HA BXO/II
SHUKEHHSI TOKCUYHOCTI BIAIMPALILOBAHUX I'A3IB
CYJHOBUX JU3EJIIB
CHUKEHUE BBIEPOCOB CYJ0BOI'O JU3EJISI TPU C)KUTAHUU
BOJOTOILIMBHBIX DMYJIbCHIA
TOCIIKEHHS T'JIPOTA30AMHAMIYHHX MTPOIIECIB B
AEPOTEPMOIIPECOPI 13 3ACTOCYBAHHSIM CFD MOJEJIOBAHHS
OIPEJAEJEHUE KOHCTPYKTUBHBIX TAPAMETPOB ITPOTOYHOI
YACTHU ADPOTEPMOITPECCOPHOT'O ATIAPATA J1JISI CACTEM
KOHTAKTHOTI'O OXJIAYKIEHUSA
METO/I BUSHAYEHHS XOJOJ0NPOIYKTUBHOCTI CHCTEM
KOHJIWUIIIOBAHHS TMMOBITPS
BU3HAYEHHS MPOEKTHOT'O TEILJIOBOT'O HABAHTAKEHHS
CHCTEMM KOHJIUIIIOBAHHS 30BHIIHLOTO TIOBITPS B
KOHKPETHUX KJIIMATAYHHAX YMOBAX
MOAXOJ K AHAJIN3Y D®PEKTUBHOCTH PET'YJIUPOBAHMS
XOJIOJIONTPOU3BOIMTEABHOCTU CUCTEM
KOHJIUIMOHUPOBAHUS
MIIBUIIEHHA EOEKTUBHOCTI CUCTEMM KOHJIAIIIIOBAHHS
30BHIIIHBOIO MOBITPSI KOMBIHOBAHOT'O TUITY
AHAJI3 EOEKTUBHOCTI OXOJIO/UKEHHS MMOBITPS
TPUTEHEPALIIFTHOI TA30MOPIIHEBOI YCTAHOBKH
BAOCKOHAJIEHHS TPUTEHEPALIITHOT YCTAHOBKH
ABTOHOMHOI'O EHEPT'O3ABE3NIEYEHHS
OTPEJAEJIEHUE PALIMOHAJBHOI MOIIIHOCTH
TEMJIOUCNOJIBL3YIOUUX XOJOANJIBHUX MALLIUH ITPU
OXJIAYKIEHMM BO3AYXA HA BXOJE I'TY B PA3HBIX
KJIUMATHYECKHX YCJOBUSIX
TEIIJIOHACOCHI TEXHOJIOTTi YTUJI3ALIT TEIJIOTH CYJHOBUX
JIB3
BILIMB IMPOLIECIB TEMJIOMACOOBEMIHY B CUCTEMI
OXOJIOYKEHHS TU3EJb-TEHEPATOPA HA MAJIMBHY
E®EKTUBHICTD
UKRAINIAN ENERGY POLICY DEVELOPMENT. INTERNATIONAL
EXPERIENCE
THE CYCLE ENSURING UNINTERRUPTED OPERATION OF THE
CONTACT HEAT EXCHANGER

OXOJIOI)KEHHSA 3 BUKOPUCTAHHAM COHAYHOI EHEPT'1I

AHAJIA3 NEPCHEKTUB CO3JAHUS SHEPTETHYECKH .
IPOEKTUBHbBIX MOJAEJEU BBITOBOU ABCOPBLIMOHHOU
XOJOJAUJIbHOM TEXHUKHU

cTp.

10

14

17

20

22

24

28

32

36

41

46

52

54

57

60

62

64

67



67
YK 621.575.932:621.565.92

AHAJIM3 IEPCHHEKTHUB CO3JAHUS SHEPTETUYECKHU 3®PEKTUBHbIX
MOAEJIEN BBITOBOU ABCOPBIIMOHHOMU XOJIOAWJIBHOU TEXHUKH

Bepe3osckas JI.B., I'patnii T.U., bunenko H.A.
Onecckasi HAIHOHAJbHASI AKAJAeMHs MUIIEBBIX TEXHOJIOT Ui
E-mail milaberez2016@gmail.com

Ha ocHOBe TeopeTHueckoro aHannsa, AHATWTHYECKHUX M OSKCIHEPUMEHTAIBHBIX HCCIEI0BaHUN
pa3paboTaHbl HAYYHO-TEXHUYECKHUE OCHOBBI CO3J]AHUSI IHEProcOeperarolux OBITOBBIX a0COPOIIMOHHBIX
XOJIOZIMIIBHBIX TPUOOPOB, KOTOphIe 00ajiasi psIOM MO3UTHUBHBIX KauecTB (OECHIYMHOCTh, HAJEKHOCTh H
JUIMTEIBbHBIN pecypc paboThl, MEHbLIAs MO CPAaBHEHHWIO C KOMIIPECCHOHHBIMU aHAJOraMH CTOMMOCTH,
OTCYTCTBHE BHOpAllMM, MAarHUTHBIX M OJEKTPHUYECKHX TOJEeH TMpH OKCIUTyaTalid, BO3MOXKHOCTb
WCTIONIb30BaHMsI B OJIHOM arperatre HECKOJBKUX HMCTOYHHKOB JHEPIMU — KaK DIEKTPUYECKUX, TaK |
TEIUIOBBIX) W UMesl pabouee Telo, COCTOALIee U3 MPUPOJHBIX KOMIIOHEHTOB, MOTYT paccMaTpUBAaThCs Kak
OJVH M3 BAPHAHTOB IEPEX0/a Ha SKOJIOTHYECKH Oe30macHble XJIaJarceHThl. YCTaHOBIEHO, YyTO HauOojee
MEPCIEKTHBHBIMU ~ HANpPABICHUSAMHU TPH CO3/IaHUHM dHeprocOeperaommx OBITOBBIX  a0COPOIIMOHHBIX
XOJOAWIBHBIX ~ NPUOOPOB  SIBISIIOTCS:  COBEPLICHCTBOBAaHME TEPMOOUHAMHYECKHMX LUKIOB AXA;
COBEPILEHCTBOBAHUE PEKUMOB pabOThl U KOHCTPYKLMH 37eMeHTOB AXA; palroHaJbHOE HMCIOJIb30BAHUE
xonona B ObiToBBIX AXII; sHeprocOeperaiomiee ynparieHue pexumamMu pabotel ObiToBBIX  AXII;
paciMpeHrue (pyHKIIMOHAIBHBIX BO3MOXKHOCTEH OBITOBBIX XOJOJHJIBHBIX MPUOOPOB Ha 0aze AXA 3a cuer
YTHIU3AIUU  «OpOCOBOTO» TeIia IMKJIA. DHEPreTHYeCKHd W DKCEePreTHYeCKWd aHamm3 IHUKIoB AXA
MoKasajl, 4TO: CO-CTaB MHEPTHOI'O ra3a He BiuseT Ha 3(p(PEeKTHBHOCTH LMKIA — 3aMEHa BOJOPOAA TeIHeM
MPUBOJIUT JIMIIb K POCTY KOJNMYECTBa IMPKYJIHMPYIOMIETO raza B 2 pasa, 4ro ycioxuseT padory KEILI;
MaKCHUMaJbHYI0  JHEpPreTHYeckylo  3((eKTUBHOCTb  HMMEIOT  JByX-Tpex-ueTblpexxkamepHboie  AXII,
paboTtaromue B AManazoHe Temrieparyp oxiaxaeHus — ot muHyc 18 °C mo mmoc 12 °C; sHepreTuyueckas
spdpextrBHOCTE AXII, OCHALIEHHBIX TOPEIOYHBIMH YCTPOMCTBAMH, IO CpPaBHEHHIO C ammapaTaMmud c
ANIEKTPUYECKUMH HWCTOYHUKAMHM DJHEPrHM, Bblie B 3 pa3a (Wi yCIoBUH YKpawHbI); OCHOBHBIC
JKCepreTHYeckre morepu B nukie AXA nmpuxoasrcs Ha TeHepaTop (Tipu padoTte Ha dIeKTpodHeprud — A0 80
% oT 0OIIMX TOTEPh, C TOPEIIOUYHBIMH yCTporcTBaMU — J10 60 %).

PesynbTaThl 3HEPreTHYECKOT0 aHaNHM3a PEKUMHBIX MapaMEeTPOB CEPUHHBIX M ONBITHBIX MOJENeH
AXA mo3Bommu chOopMyITHUPOBATH PSII PEKOMEHIAIINN IS TPOU3BOAMUTENICH: HEOOXOAMMO OOECIICUHBATh
MaKCUMAaJIbHOE MePEoXIaKICHNE MMOTOKA KUIKOTO aMMHaKa U IoToka ciraboro BAP Ha Bxome B abcopOep ¢
MaKCUMaJIbHBIM NPUOIKEHHEM K TEeMIIEpaType OKpYXKarolle cpeabl; sl KapAWHAIBHOTO pelleHHs 3a1a4
[EPeoXJIAXKICHUs IOTOKOB B JKMJIKOro amMmuaka M cinaboro BAP ciemyer ucnonb3oBarh
HU3KOTEMIIepaTypHBIH MOTEHIHAN MTOTOKa XoJoaHoW HackimeHHoH [1I'C, mpudem B HU3KOTEMIIEPAaTypHBIX
anmaparax Bech MOTOK HaceimeHHOH [II'C crnemyer MCmosb30BaTh TOJBKO Ul NEPEOXJIAKICHHUS MOTOKA
cnaboro BAP; temneparypa kumeHust B reHepaTtope He AoipKHa mpesbimats 175 °C (ee poct mo 195 °C
COTIPOBOXKIAeTCsl CHIKeHHeM oT 24 % mo 7 %). Jlns cHmwKeHus 3aTpaT X0jo0[a Ha IpeIBapUTEIHHOE
oxnaxaeane (ot 10 % mo 15 %) HeoOXoauMO MpenBapUTENbHO OXJIaXKAAaTh MOTOK ouumieHHoi [II'C Ha
BXOZie anabaTHOTO y4acTKa ucnapurens ¢ Hepopekynepanued B 1...5 °C (a1 MOpo3UIbHUKOB) U B 5...10
°C (mms momeneit ¢ HTO); moctarodHo momnep KUBaTh TeMIEpaTypHBIA Hamop B 5 °C MeEXIy MOTOKOM
KHUJIKOTO aMMHaKa ¥ MHUHUMAIBLHOH TeMmIeparypod mcnapeHus st BceX THIoB AXA (3a HCKITIOUCHHEM,
paboraromux B coctaBe yHuBepcanbHbix AXII).

[lpy Hanuuumu BBHITSHDKHOIO KaHajda Ha 3aJHEH CTEHKE XOJOAMJIBHOTO Inkada 3a cuer
WHTEHCU(DHKALIMY ITUPKYISAIMNA BO3/IyXa CHIDKEHHE dHepronorpednenus cocrasiser 10...20 %, npu stom
MOBBIILICHHAs TEMIeparypa BO3AYIIHOIO IIOTOKa B BEPXHEH 4YacTH BBHITSDKHOIO KaHala I03BOJISIET
YCTaHOBUTH AONOJHUTENbHYIO TerioByto kamepy (TK) ans tepmuueckoit 00pabOTKH MUILEBBIX TPOIYKTOB,
CBIPbS U 10Ty (padpuKaToB.



