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BucnoBku. Ha miacraBi paniiie BUKOHAaHOTO JTOCHIKEHHS, SIK MaTepian TeruionpuiimMada i
MIPO30POTO MOKPUTTSI MOJIIMEPHOTO COHSYHOTO KOJIEKTOPa, aBTOPOM OyB 0OpaHMii moJlikapOoHar, sk
HaWOIIBIN 3a0BOJBHSIOUMA YMOBAM €KCIUTyaTallii, 1 3 HU3bKUM TEPMIYHUM OIIPOM 30BHINIHIX 1
BHYTpIHIX  meperopogok. OcoOnuBicTh  ¢GoOpMH  KaHAIIB  MOJIKapOOHATy  JIO3BOJISIE
BUKOPUCTOBYBATH HOTO 1 JIIsl 3SMEHIIICHHSI KOHBEKIIIT, 1 B IKOCTI TIPO30POT0 TIOKPHUTTHI.

Hanani nepen6ayaeTscsi MPOBECTH JTOCIIKEHHS BIUIMBY PO3MIpPY MOBITPSHOTO 33a30py MiX
TEIJIOTPUMMAaYeM 1 MPO30PUM MOKPUTTAM Ha €(PEKTHUBHICTH MOJIMEPHOTO COHSYHOTO KOJIEKTOpA 1
BUKOHAHHS HOTO y BUTJISI €JMHOT MOHOOJIOUHOT CTPYKTYpH. IcTOTHUM Oyze SBIASATHCS ONTUMI3aIls
PO3MipiB KaHAJIIB ITPO30POTO MOKPHUTTS Ta TEILIONPUIMAaYa.
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OPERATIONAL EFFICIENCY IMPROVEMENTS FOR REFRIGERATION
SYSTEMS DURING SUMMER PERIOD

Nesterov P.S., Kosoy B.V.
Odessa National Academy of Food Technologies, Odessa

Nowadays Refrigeration Systems (RS) consume large amounts of electricity. That’s why RS
pay significantly to the running costs of businesses with substantial cooling requirements.
Improving simple operational practices with minimum cost can contribute to reduction energy costs
by 20% or even more. It becomes more important as a price is placed on greenhouse gas emission
in future years and as energy prices rise. Its importance also relates to an increased focus on
reducing fugitive emissions from industrial systems such as refrigerant gas.

It leads to a peak load on energy capacity in the summer, and has a disastrous effect on
climate change, which in own turn leads to an increase in the maximum summer temperatures and
their duration for the season. The latter factor causes an increased demand for cold, but at the same
time an inevitable increase in the condensation temperature. Often it is accompanied by a
destabilization of the refrigeration machine performance, up to an extreme fall in cooling capacity.
As a result, the economy and the environment suffer.

There are many ways to solve problem. One of them is the air condensers use with
additional sections for refrigerant subcooling after the receiver, depending on the climatic
conditions at the place of installation and on influence variables which are derived with the
dimensioning (yearly temperature variations, RS load characteristics). In this case, a slight
subcooling of the refrigerant can be achieved, which leads to a cooling capacity increase (usually by
3-5%).

The deluging water circuit guided through the upper side of both coils ends in an open
channels which provides water on the outside of the fines where it is partially evaporated. Due to
this, the temperature of the circulating air is reduced to the temperature by a wet bulb thermometer,
which in own turn reduces the condensation temperature by several degrees (At = 10-5°C). It is

26



noticeable at low relative humidity, and in regions with a damp climate discussed measures do not
help.

HU3KOTEMIIEPATYPHBIE BOJTOOXJIAJIUTEJIN UCITAPUTEJIBHOT O
TUIIA. PASPABOTKA U AHAJIN3 UX TPUHIIUITUAJIBHBIX
BO3MOXHOCTEHN

KButko H.A., rp. EE-454
Onecckasi HAIMOHAJILHAS aKAJAeMHs MUIIEBBIX TEXHOJIOTuii

WHTepec K BO3MOMKHOCTSIM HCIAPUTEIBHOIO OXJaXIEHUS Cpel B IOCIEAHHME TOIbI
HEYKJIOHHO BO3pAacCTaeT, 4TO OOYCIOBJIEHO UX MaJlbIM 3HEPronoTpedieHHeM U SKOJIOrMYeCcKOn
gyuctoTo [1-3]. Illupokoe nmpakTHueckoe MPUMEHEHUE HAXOAAT McNapuTeabHble oxyaaurenun MO
npsiMOro TUMA (BO3AYXOOXJQJUTEIH U Bojmooxiaaurenu-rpaaupau ['PJI, cooling tower, CTW) u
HenpsMoro THUIOB (Bo3ayxo- M Bojpooxjaautenn HHMO, indirect evaporative cooling, IEC).
B0O3MOXXHOCTH TakuX OXJIaJUTENeH IO JOCTUTaeMOMY TEMIIEPAaTYpHOMY YPOBHIO OXJIaXKJIEHUS
OTpaHHMYEHBl TEMIIEPATYpPOM HApYXKHOI'O BO3JyXa IO MOKPOMY TEPMOMETPY ty, SBISAIOLIEIHCS
€CTECTBEHHBIM IMPENEIOM OXJAXKICHUS, UX 3(PPEKTUBHOCTh CYHIECTBEHHO 3aBUCUT OT MECTHBIX
KJIMMAaTUYeCKUX yciaoBUH. OOIacTbi0 MNPaKTUYECKOro HpuMeHeHHs MeronoB MO  sBusioTcs
SHEPreTUUECKUE CHCTEMBI, XOJOJUJIbHBIE CUCTEMbl M CHUCTEMbl KOHIUIIMOHHPOBAHMS BO3IyXa.
3HAUUTENbHBI MHTEpPEC B IMOCIeAHUE Tonabl BbI3bIBAIOT MO CO CHMXKECHHBIM IIPEIEIOM
UCIIApUTEILHOTO oXuaxaeHus cpen [1-3].

PaspaGorka BomooxsiaguTes el €O CHMKEHHBIM TMpeAeJioM HCHAPUTEIbLHOI0
oxjgaxaenuss Chw. Ha puc. 1A u b mnpuBeneHbl CXEMHbIE pELIEHHMS HCHAPUTEIbHBIX
Bojooxmnaaurened, rpamgupau [P/l (A) m Bomooxmamgurens-unmiepa Chw (b). Ha puc. 1b
NpeJCTaBICHO peuieHue i Bogooxyaautens Chw, BBIMOJHEHHOE MO pa3AeibHOH CcXeMe C
BBIHECEHHBIM  BO3JyXO-BOJASHBIM  TEINIOOOMEHHUKOM. Ilpu  CHWXXKEHHUM  TeMmmepaTypbl
nocrynatouiero B MO Bo3ayxa, mpu €ro HEM3MEHHOM BJIaroCOEP)KaHNUHU, IIOHMKAETCA U 3HAUYECHUE
npejena ucnapurenbHoro oxyaxaeHus. s Chw npenen oxnaxJeHUs TEOPETUYECKH CHUXKAETCS
JI0 TeMITepaTyphl TOYKH POCHI HAPYKHOTO BO3IyXa tp .

CpaBHMTE/IbHBIH aHAJM3 BO3MOKHOCTEl  HMCIAPUTEJbHBIX  BOJA0OXJIAJWTEJIEN,
rpagupau I'P/{ n ymniaepa Chw. M3yuanuch cpaBHUTENbHBIE BO3MOYKHOCTH HCIAPUTEIbHBIX
Bojooxnaaurene, rpagupaun [P/l u wwmwmmepa Chw. OcHOBOWM 11 CpaBHUTEIBLHOIO aHAIW3a
MOCITYKUJIM ONBITHBIE JJaHHbIE, paHee nonydeHHblie B O'AX [1]. B TMA ucnonbs3oBajiach Hacaaka
MHOTI'OKaHaJIbHOW CTPYKTYpBI, BBINOJHEHHAs W3 NOJMMEpHbIX MarepuanoB. Ha puc. 1B Ha
muarpamme H-X  BiaxkHOoro Bo3gyxa NpHUBEIEH CPABHUTEIBHBIM aHAIU3 BO3MOXHOCTEH
ucnapureiabHblx Bogooxsaaureneit: rpaaupau [Pl (CTW) u pa3zpaboTaHHOrO BOIOOXJIaUTENSI-
yrimepa Chw npu yenosun 1 = G/G, = 1.0 s obeux cxem oxmagureneit. Jlns unmnepa Chw
JIOTIOJTHUTEIBHO MPUHSITO COOTHOLIEHHE PACX0/10B KHJIKOCTH B OCHOBHBIX KOHTYPAX OXJIaKICHUS, -
B BOJO-BOJSHOM H BOJO-BO3IYIIHOM TemmoobMmeHHuKax: 1¥ = Gy IG% = 1,0. COCTOSHHS BOIBI
YCIIOBHO ITOKa3aHO TOYKaMM Ha KpHBOW HaceimieHus. Mcmomb3oBanne Chw Mo3BOJSET OXJIAIUTh
BOJTy HHIKE ty HAPYKHOIO BO3YXA.
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