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AHAJIN3 IIEPCIIEKTUB ITPUMEHEHUA XOJIOAA IS
XPAHEHUS 3EPHA B YKPAUHE U CTPAHAX CHI'
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Opnecckuii rocyJapCTBEHHBIN arpapHblii YHUBEPCUTET

Paccmompenvl  paznuunvie acnekmwsl XOM00UNbHO20 XpPAHEHUsl 3epPHA  HA
anesamopax Yxkpaunvt u cmparn CHI'. Ilposeden cpasHumenvuviii anaius paziuiHbix
MUNO8 XOJIOOUNLHLIX MAWUH, pPAbOMAOWux HA 030HOOE30NACHLIX XAA0A2eHMAaXx.
llokazano, umo npu Haauuuu OPOCOBO2O MENIa IKOHOMUUECKU Bbl2OOHee
npuMeHeHue menioUCnOab3YIOUWUX XOA0OUTbHBIX MAUIUH.

BBEJAEHHUE

AKTyaJlbHOCTh MCIOJIb30BaHUS UCKYCCTBEHHOTO XOJIO[A IIPU XPAHEHUU 3€pHA
OTIpEIEISIETCS CIENYIONUMU (DAKTOPaAMHU.

Bo-nepBrIX, UCMOIB30BaHUE B IMOCIEAHEE BPEMSI BBICOKOMPOU3BOAUTEIBHBIX
3epHOYOOPOYHBIX MAIIMH U  CHCHHAIM3UPOBAHHBIX TPAHCIOPTHBIX  CPENICTB
3HAYUTEIHHO COKPATHUJIO BpPEMsI 3arOTOBOK, HO CO3JaJI0 MPOOJIEMBI, CBS3aHHBIC C
XpaHEHUEM 3HAYUTEIbHBIX OOBEMOB BIAXHOTO 3€pHA. 3a4acTyl0 HUMEIIIecs
CYIIMJIBHOM TEXHUKU HEAOCTATOYHO MJii 00paOOTKH BCEro MOCTYMAlOLIEro 3epHa B
CXKAaThle CPOKH, OJIHAKO, HApaIllMBAaHWE TEIUIOBBIX MOIIHOCTEH B OOJBIIMHCTBE
CIIy4aeB 3KOHOMHYECKH HEOMpaBaaHHo [1].

Bo-BTOpBIX, TpaaullMOHHBIE METOIbl XpaHEHHUs (MpeIBapUTENIbHAsS OYHMCTKA,
CyIlIKa, OKOHYATEJIbHAsl OUMCTKA M XpaHEHUE B AJIEBATOPE MIIM 3€PHOCKIIA/IE) CBSA3AHBI
C MOTEPSIMU 3€pHA Ha KaXKJOM M3 ATAnoB. BMecTe ¢ TeM, KaK MOKa3bIBa€T MPAKTHKA,
UCIIOIb30BaHUE HCKYCCTBEHHOIO XOJOJa, B KOHeYyHOM cuere, Ha 25...30 %
HYKOHOMHUYHEE TEIJIOBOM 00pabOTKM 3epHa — MOTEPU CYXOTO BEIIECTBA BO BpeMs
JbpIXaHus 3epHa npu temneparype 20 °C Brpoe 6omabmie, yeM mpu 10 °C.

OxJIaKJIeHHOE 3€pHO HE TMOJBEPKEHO CaMOCOTPEBaHHUIO, B HEM He
Pa3BUBAIOTCS BPEAUTENH, OTCYTCTBYET HEOOXOUMOCTh €r0 MepeMeIIeHUs U3 OJTHON
E€MKOCTH B JIPYTYIO, T.€. OTCYTCTBYIOT JOTMOJHUTEIbHBIC OTXOJbI, MEHBIIE PACXO]
AIIEKTPOIHEPTUU U U3HOC 000PYIOBAHUS.

B-Tpetbux, TpaguuuonHas B YkpauHe u crpanax CHI' cymika, kak ImpaBuio,
MIPOBOJMUTCS CMECBIO TOMOYHBIX Ta30B M BO3AYyXa, 4YTO BBI3BIBAET 3arps3HCHUE
KaHIIEPOT€HHBIMU BEIIeCTBaMU. Tak, /lake B MyKe BBICIIETO COPTa, OOHAPYKUBACTCS
OCH30MHUPEH, HECMOTPS Ha TO, YTO 3€PHO HAa MYKOMOJIBHBIX  TPEANPUATHIX
00pabaThIBalOT  OOJBIITUM KOJIMYECTBOM  BOJBI (2 1 Boabl Ha 1 KT 3epHA)
[2]. B TO ke Bpems, OXJaXJIECHHOE 3EPHO OCTAETCA SKOJOTMYECKU YHUCTHIM
(UCKJIIOUaeTCcsl 3arpsA3HEHHE YTIEBOJOPOJaMH, Ca)Ked, OKHCIaMH Cepbl W a3o0Ta,



TSOKEIBIMA METaJVIaMHA, HUTPUTAMU M HUTpaTaMu) U KadeCTBEHHBIM (OTCYTCTBYET
JeHatypanus 0enka).

B-ueTBepThIX, XJI€0, Kpyna U My4YHbIE HW3JAEIUS SABISIOTCS OCHOBHBIMH
IIPONYKTaMU IUTAHUS HaceleHus YKpauHbl U ctpan CHI'.

WNnes ucnosib30BaHUS HMCKYCCTBEHHOI'O XOJIOIa HE HOBAa M YX€ JaBHO
npumensiercs 3a pybexom B CIIA, I'epmanun, SnoHun, ABCTpaauu U JIpYyrux
BBICOKOPAa3BUTBIX CTPaHaX.

['epmaHus €XKETroHO OXJIAXAAET y ceOsi U B APYTruUx cTpaHax 1o 70 MJIH. TOHH
3epua. B uyactHoctn, d¢upma "GRANIFRIGOR" BeImyckaeT mnepeaBUKHBIC
(MOOMIJIbHBIE)  XOJIOAWIbHBIE  YCTAaHOBKM  IapaMETpPUUYEcCKOro psga — C
X0JIOJIONPOU3BOIUTENBHOCTHIO: 9,46; 15,68; 32,70; 65,4; 107,00 kBt. B npocnekre
(bupMbI TPUBOIATCS JaHHBIE O IPOAOKUTEIHLHOCTH XpaHEHUS 3epHa B 3aBUCUMOCTHU
OT UCXOJHON BIQXKHOCTH U TeMIepaTypbl Xxpanenus (tTabmuma 1) [1].

Tabnuua 1
Hannsie pupmbl "GRANIFRIGOR"

CemeHHOE 3€pHO [IponoBoOABCTBEHHOE DypaxHoe 36pHO
Hcxonna 3€pHO
i Temnepar | Ilpomomk | Temnepar | ITpomomk | Temnepar | IIpomomk
BJIAXKHOC ypa UTEIIbHOCT ypa UTEIbHOCT ypa UTEIIbHOCT
Th, % | XpaHeHWUS, b XpaHeHUs, b XpaHEeHWs, b
°C XpaHEHUsI °C XpaHEHUs °C XpaHEHUsI
12...15 9..12 Heorpanu4d | 10...12 |neorpannu| 10...12 | Heorpanu
. . q.
15...16,5 8...10 I...1,5 9...10 |neorpanuu| 9...10 HEOT'PaHU
roja . q.
16,5...18 5...7 4...6 mec. 8...10 5...10 8...10 6...13
Mec. Mec.
18...20 5 2...3 mec. 8...10 2...7 mec. 9...10 3...9 mec.
20...22 5 3...4 men. 6...8 4...16 6...8 5...20
HEJI. HEJI.
VYceranoBku  pupmbel  "GRANIFRIGOR"  ocymiecTBAsSIOT  MEPUOIAYECKOE

OXJI&XKJICHUE CHUJIOCOB C 3€PHOM IIPU IOMOIIM MPOTYBAEMOr0 YEPE3 HCHAPUTEID
BO3JIyIIIHOTO TIOTOKa, B TO BpeMsa kak B Poccuiickoit ®denepannu ObLIN CHETAHBI
MONBITKA HCIOJIb30BAHUSI HMCKYCCTBEHHOTO XOJOJa JJIsi XpaHEHUus puca B
Kpacnomapckom kpae (Xommck, CnaBsiHok, KpacHoapmelick) mnpu OMOIIA
CTAallMOHAPHBIX PACCOJBHBIX XOJOAWIbHBIX MAIIIHH.

B cepenune 90-x romoB B VYkpaumne Ha Tpoctsanenkom XIIII BHeapena
MoOWiIbHas (Ha TEepeaBMKHOU Tuiatdopme) xojoauwnbHas ycTanoBka TXY-50-2-0
(xomomompounsBoauTenbHOCTh 37000 KKam/4) I OXJaXKICHHUS 3€pHA B THIIOBOM
ckiazie eMKkocThio 3200 TOHH npu noMouy Bo3ayxa [1].



METOJAUKA UCCJIEJOBAHUA

[{ebr0 HACTOSAIIETO UCCIICAOBAHUS SBJISCTCS OIICHKA NIEPCIICKTHB IPUMEHEHUS
Pa3IMYHBIX THIIOB XOJOTWIBHBIX MAIIMH JUIS HU3KOTEMIIEPATYPHOI'O XpaHCHHS
3epHa.

[Ipu aHamm3e pacCMOTpPEHBI CTalMOHApHbIE (pUCYHOK 1) W MOOWIBHBIE
(PUCYHOK 2) CHCTEMBI OXJIKICHHUS.
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Puc. 1. Cxema oxnaxJeHus 3€pHa MPU MOMOIIM CTALIMOHAPHON XOJIOIHIIBHOMN
MaIlUHbI
1 — cuiioc ¢ 3epHOM; 2 — pacCoNIbHBIA KOHTYP; 3 — XOJIOAWIbHAS MAIllMHA
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Puc. 2. Cxema oxJIakJIeHHs 3epHa ¢ IOMOIIBI0 MOOMIIBHOM XOJIOIUIBHOM
MAaIIHbI

1 — cusoc ¢ 3epHOM; 2 — XOJIOAWJIbHASI MalllMHA Ha TiaTdopme; 3 — ruOKuii
BO3YIIHBINBO3yXOBO/; 4 = HarHeTaTeIbHbIN BEHTUJIATOP



O6nacTh NPUMEHEHUS CTAlMOHAPHBIX XOJOAWIBHBIX MAIIMH — KpPYIHbIC
3JIEBATOPHI C JUIUTEIBHBIM HU3KOTEMIIEPATypPHBIM XpaHECHUEM 3€pHa, 2 MOOMIIBHBIX —
HEOOJIBIIINE XPAHUJIUIIA C KPAaTKOBPEMEHHBIM CPOKOM XpaHEHHWs, B TOM YHUCJE U B
MeCTax 3arOTOBKH.

Hcxons w3 BenuuuHbl TpeOyeMoil XOJIOAONPOU3BOJUTENHHOCTH (HE MEHee
5 kBT), mepcrneKkTUBbl NMPUMEHEHHS B MOOWJIBHBIX CHUCTEMax OXJIAXKIEHHUS 3epHa
UMEIOT TapoKoMIpeccuoHHble xonomwibHble MamuHbel ([IKXM) u razoBsie
(Bo3aymIHbIe) X0N0aAuIbHbIE MaluHbI (['XM).

K npeumymectsam ['XM oTHOCST OTCyTCTBHE TPOOIEM ¢ pabO4YUM TEIOM —
BO3JIyX B3PBIBOMOXKApPOOE30MaceH M MOXKET I0JaBaThCcs HEMOCPEJICTBEHHO B
oxyraxkaaeMoe nomemteHue. '’ XM npocTsl B 3KCIUTyaTalud U HE OKA3bIBAIOT BIIUSIHUAE
Ha 030HOBBINA aTMOC(EPHBIN CIIOH.

K wemoctatkam I'XM  oOTHOCAT  3HAYUTENbHBIE  MaccorabapuTHBIC
XapaKTepUCTUKA W  HHUBKYIO DHEpPreTH4Yeckyr 3(PQGeKTUBHOCTh MpU paboTe Ha
temneparypHoM ypoBHe Munyc 30 ... munyc 20 °C.

Tak, nHampumep, npu Temrepatype MuHyc 30°C  JOeldCTBUTEIbHBIN
xonoauinbHbIN K03 duient [IKXM Boimre, yem I'XM B 2,1-2,9 paza [3].

[Ipo6nemsl ucnonbzoBanusi [IIKXM B cucTemMax oxjakJAeHUs 3epHA CBA3AHBI C
Mepexo/IoM Ha 030HOOE30IMacHbIe pabovre Teja — XJIaIareHTHhI.

B Hacrosmee Bpems  OpemyiaraeTcs  LENbli  CHEKTp  3aMEHUTEIEH
TpagunmonHoro xyaaarenta I[IKXM — R12 [4], B TOM 4ucie U NPUPOIHBIMH,
Hanpumep, aMMuaka [5].

JIns ompenesnieHUss TEPCIEKTUB MCHOJIB30BAHUS TPAAULIMOHHBIX M HOBBIX
XJIQJATEHTOB B CHUCTEMaX OXJAXKICHUS B 3€PHOBBIX XO3SICTBaX MPOBEICH
TepMOAMHAMUYECKUN aHamu3 1TUKI0B [IKXM. XapakTepucTuku XjaJareHTOB,
UCIIOJIb3YyEeMbIX JIJIS aHAJIN3a, TPUBECHBI B Ta0IHIIe 2.

Pacuer nukna [TKXM npoBeneH i CAEAyOMMUX YCIOBUU.

TeMmneparypa KUNEHUS XJIaJareHTOB MPUHSATA C YYETOM ONTUMAIBLHOTO YPOBHS
temriepatyp Xpanenust 3epHa (5°C u 10°C [1]), aBmxKyliero TemMnepaTrypHOro
Haropa MeXAy 3€pHOM M oxJIaxJIeHHbIM Bo3ayxoM (10 °C) u nmepenanga temieparyp
B TUNoBoM Bo3zayxooxyaaurene (10 °C [6]), T.e. — munyc 15 °C u munyc 10 °C.

Temneparypa koHneHcanuu xnagareHtoB (40 °C) mnpuHATa € y4yeToM
skcruryaramuu [IKXM npu temmneparype okpyxaromeit cpeasl 32 °C u nepenaja
TEeMIIEpaTyp B TUIIOBOM BO3IyITHOM KoHAeHcaTope (8...10 °C [6]).

[lepenax TemmepaTyp B pereHeparuBHoOM TeriooOmennuke (PTO) mpunsar
20 °C. B cxeme xomoaunsHOM MamuHbl ¢ R717 PTO otcyTcTByeT.

Pe3ynpTarel pacuera JHEPreTUUECKUX XapPaKTEPUCTHK Takux MUKIOB [IKXM
pUBECHBI B Ta0IMIE 3.

AHanu3 pe3ysbTAaToB, MPEJICTAaBICHHBIX B TalOnuie 3, MOKa3bIBaeT, uYTO
HAauOOJbIINE MEPCHEKTUBbl B MOOWIBHBIX CHCTEMAaX OXJAXKICHUS 3€pHa HMEET
OPUPOAHBIA XJIAIaTeHT — aMMHUaK, OOJIAAloIMUi K TOMY K€ MPEBOCXOIHBIMU
HKOJIOTUYECKUMHU XapaKTEPUCTUKAMMU.



TaOmuna 2

TCpMOI[I/IHaMI/IquKI/Ie CBOMCTBA XJIa4arcHToB, UCIIOJIb3YCEMbBIX IJI aHAJIN3a [IUKJIOB

[TKXM [3]
XJI;I;I\;?E - Xumnueckas hopmyra, ;
i[a COCTaB, TOProBas MapKa H s ObP | GWP
CHCLF, 86,47 | —40,8 0,05 1700
R134a CH,FCF; 102,03 | 26,1 1300
R404A R125/143a (44/52/4)-
HP62, Fx-70 97,60 | —46.,5 0 3850
R407C | R-32/125/134a (23/25/52)- 8620 | —43.6 0 1370
Klea 61
R410A | R-22/125 (50/50)-AZ-20 | 72,59 | 514 0 1370
R507A | R-125/143a (50/50)-AZ-50 | 98,86 | —46.,7 0 3900
R717 NH; 17,03 | -333 0 <1
[Ipumeuanue: | — MOJIEKyJISIpHAs Macca, KI/KMOJIb; £y — HOpMabHas
TeMIlepaTypa KUICHHUS;
ODP — norenuman pazpyuenus 030H0Boro ciost; GWP — norenunan
rJ100aJIBHOTO MOTEIICHHUS.
Taomuna 3
OHeprerrueckue xapakrepucTuku HUkiIoB [TIKXM mpu pa3nuyuHbIX TeMIepaTypax
KUTICHUS
Howmep
XJIaJlareHTa o ! & i
R22 168 (170) 44 (38) 3,82 (4,47) 81,4 (85,0)
R134 152 (154) 41 (39) 3,71 (3,95) 79,1 (75,1)
R404A 115 (118) 39 (34) 2,94 (3,47) 62,9 (66,0)
R407 160 (162) 49 (43) 3,27 (3,77) 69,6 (71,6)
R410 167 (172) 55 (55) 3,04 (3,13) 64,7 (59,5)
R507 112 (116) 40 (39) 2,80 (2,94) 59,7 (56,5)
R717 1047 (1053) 278 (242) 3,77 (4,35) 80,3 (82,7)

[Ipumeuanme: | — B ckoOKax yKa3aHbl XapaKTEPUCTHUKU I TEMIEPATYPHI
kuneHus xmaaarenra — muHyc 10 °C; 2 — OO6o3HadeHus: (o — yJAeJIbHas
XOJIOIONTPOU3BOAUTEILHOCTD, KJ[X/KT; [ — ynenbHas paboTta cxxatus, KJK/Kr; €

—  pacyETHBIN

XOJIOIUIBHBIN

ko3 pULHEeHT

TCPMOIVMHAMUYICCKOI'O COBCPIICHCTRBA, %

LIMKJIa;

N — CTENEHb




PE3YJbTATHI HCCJIEJJOBAHUI

HecmoTps Ha TO, 4TO B HacToslee BpeMsi HauOoJjblllee paclpoCTpaHEHUE
MOJIYYUJIM MOOWJIBHBIE XOJOAWIbHBIE YCTAaHOBKH C MMapOKOMIPECCUOHHBIMU
XOJIOMWIBHBIMU arperatramu [1,7], omnpeneneHHbIE MEPCIEKTUBBI B CTAIlMOHAPHBIX
CHUCTEMAaX OXJAKICHUS HUMEIT M TEIUIOUCHOJIB3YIOIINE XOJIOJUIbHBIE MAaIlWuHbI
abcopOrmonnoro (AXM) u napoaxekropHoro (ITDXM) tuna [8].

B AXM u [I3XM peanusyercs aBa IUKIA: MPSIMOM M 0OpaTHBIA. B npsamom
IIUKJIC TEIUIOBasi PHEPrusi mMpeoOpasyercss B MEXaHUYECKYI0, a B OOpAaTHOM IIHKJIE
MEXaHUYECKasl SHEPTUs UCIIOIb3YETCs JIsl POU3BOACTBA UCKYCCTBEHHOTO XOJI0/a.

B 3TuX ycTaHOBKax CTpPEMSITCS HCIOJIb30BaTh TEIJIO HU3KOrO MOTEHIIMANA, B
YaCTHOCTH, TEIUIOTY BBIXJIONHBIX Ta30B JBUTATEJIEHd BHYTPEHHETO CropaHus,
OpOCOBOTO TeTIa Ta30TYPOMHHBIX YCTAHOBOK U KOTEIHHBIX arperaTos.

Onexktposnepruss B AXM u IIDXM 3arpaunBaeTcsi TOJBKO Ha IPUBOA
MepeKaunBaIOIINX, IUPKYISIUOHHBIX U PACCOJIBHBIX HACOCOB U B CHCTEMax
aBTOMATHKHU.

B AXM 10514 3JIEKTPO3HEPTUHA B CYMMapHOM ITOABOJAE DHEPTUHU COCTABIIAET OT
0,5 % (6pomucto-nutueBbie yctaHoBku [9]) mo 2,3 % (Bomoammuaunwie [10]). B
[I9XM 370 3HaueHue cocrapigeT nopsaka 0,6 %.

Pacconpupie  Opomucto-nmutueBble AXM  obecneuuBarOT — OXJIAXKACHHUE
00BekToB OT 6 110 12 °C ¢ TermnoBsiM k03 dutiuentom ot 0,64 1o 0,69 [9].

B HacTosiiiee Bpemsi CepuUHO BBINYCKaroTCsa OpomucTto-nmutueBble AXM c
x0510101por3BOAUTENBHOCTHIO OT 300 10 5000 kBT ¢ ncrouHukamu HEPTUU B BUAE
[9,11]: mapa (u30biTouHOe naBieHue ot 0,05 mo 0,07 MIla); ropsiueid BOIBI
(temniepatypa ot 85,0 10 90,5 °C); mpupoaHOTO Ta3a U TOMOYHOTO Ma3yTa.

TeroBoit  koaddumment cepuiinpix [[DXM B aumanazone Ttemmeparyp
oxnaxaeaus oT mmoc 4 mo mmoc 8 °C cocraBmsger 0,06 m 0,13, COOTBETCTBEHHO,
XO0JIOIONPOU3BOIUTENBHOCTD n3MeHsaeTcs oT 350 kBt no 1150 kBT [§].

JIns  cpaBHEHUS C TEIUIOUCHOJB3YIOMMMH  XOJIOJUIBHBIMUA  MallluHAMHU
BO3bMEM COBPEMEHHYIO KpynHYyt0 amMuauHyto [IKXM ¢ kommnpeccopom 11220.

B cBA3u ¢ Tem, 4TO BO BCEX cly4asx MMEIOT MECTO JHEpro3arpaTrbl Ha
POKAUYKy paccoyia M OXJKIAoIEeHd BOJIbl, OyleM YYUTHIBaTh TOJBKO 3aTpPaThl
MEXaHUYECKON IHEPIruu ISl MPOU3BOJCTBA UCKYCCTBEHHOrO XoJona: B IIKXM — Ha
MPUBOJI KOMIIPECCOpPA; B TEIUIOMCHOJB3YIOMIUX — Ha MPUBOJ NEPEKAUYMUBAIOIIUX
HAaCOCOB.

XonomuneHelii  ko3pdumment I[IKXM npu TemmepaType oOXJaxIeHUs
(xkunenus) mmoc 5 °C U Temmeparype OKpyXkaroled cpefpl (KOHIECHCALHUH
xnagarenta) 30 °C cocraBusgeT 7,5, X0J1010MPOU3BOIUTENBLHOCTD — 650 kBT [6].
Pacuersl moxkaseiBaroT yto, B IIKXM 3artparsl 35IEKTpO3HEPIHM HAa IPOU3BOJCTBO
€QUHHIBI MCKYCCTBEHHOrO Xxoiiona, Hampumep, | kBt, cocraBaser 0,13 xkBt; B
opomuctonutueBsix AXM — 0,008 kBt, Bogoammuaunsix AXM — 0,04 kBt; [IDXM
- 0,1 xBT.

DOTH pe3ysibTaThl Pacuye€TOB TOBOPSAT O TOM, YTO MPU HAIMYUU OPOCOBBIX
HMCTOYHUKOB TEIUIOBOM SHEPrUU AKCIUTyaTallUOHHBIE 3aTPaThl TEIJIOMCIIOJIB3YIOIIUX
XOJIOJUJIBHBIX MaIlIMH 3HAUYUTENIbHO HIKe, yeM y [TKXM.



[MpeumymectBom [I9XM u AXM OGoibIIONH XOJOJOTPOU3BOIUTEIHLHOCTH
SBJISATCA U TO, YTO OHU MEHEE TPOMO3JIKH, 4eM cooTBeTcTBYIomuMe [IKXM.

Cnegyer TakXe OTMETUTh, YTO B CBSI3M C POCTOM CTOMMOCTH HOBOIO
xoJioauiIbHOrO 0obopynoBanusa Ha Oa3e IIKXM Ha 030HO00€30mMacHBIX XJaJareHrax,
IPUMEHEHUE JCIIEBBIX JKOJIOIMYECKM YHCTHIX TEIUIOMCIOJb3YIOMIMX alnapaToB
MIPE/ICTABIIAETCS MEPCIIEKTUBHBIM YXKe B OJIKaiiee Bpems.

Bonemioit uaTepec BbI3bIBatOT U [IDXM Ha o30H00e30macHoM R134a. Otu
YCTAaHOBKM OO0ECIEYMBAIOT BO3MOXKHOCTh HCIOIB30BAHUS HHU3KOMOTEHIIMATBHOTO
Teria Ha ypoBHE TemriepaTyp Tutoc 70 °C, KOHCTpyKIMH WX 00Jiee€ KOMITAKTHBI, a
JIaBJICHUE B CHCTEME MOJIEPKUBAETCA BBILIE aTMOC(EPHOTO0, YTO HCKIIOYAET MOJICOC
BO3/lyXa B UCIIAPUTETb.
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AHAJIN3 ITIEPCIIEKTUB ITPUMEHEHUA XOJIOAA IS
XPAHEHUSA 3EPHA B YKPAUHE U CTPAHAX CHI'

Kynames C.H., lynapes U. 1., Croukuii I1. 1., Kouap U. C., bykxau U. C.

Pesrome

PaccMoOTpeHBbl pa3nuyHbIe acEKThl XOJIOJAWIBHOTO XPAHEHHUsI 3€pHA Ha 3JIEBATOpPax
VYkpaunsl u ctpan CHI'. IIpoBeneH CpaBHUTEIbHBIM aHAIW3 Pa3JIUYHBIX THUIIOB
XOJIOIUIIBHBIX MAaIllMH, paboTarmux Ha Oe3omacHbIX xsanareHTax. [lokazano, 4To
Opy HaIUYUKM  OpPOCOBOTO  TeIla SKOHOMHMYECKH BBITOAHEE MPUMEHEHHE
XOJIOAWIBHBIX MAIIMH, HCTIOJIb3YIOLINX TEILIO.

ANALYSIS PROSPECTS APPLICATION COLD FOR STORAGE GRAIN
UKRAINE COUNTRIES CIS

Summary

Various aspects of refrigerating storage of a grain on sneBaropax Ukraine and the
countries of the CIS are considered. The comparative analysis of various types of the
refrigerating machines working on safe coolants is carried out(spent). It is shown,
that at presence of waste heat it is economically more favourable application of the
refrigerating machines using warmly.





