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TeMaTu4yHi HANPAMMU:

®  XOJOJWIbHI MAIlIMHU 1 YCTAHOBKH, TETUIOBI ITOMITH
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e po0OoYi PEUOBUHU XOJIOAUIBLHUX MAIIHH
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® KOMIIPECOPH Ta ITHEBMOArPEraTu

® CHEpPreTUYHI Ta eKOJIOTIYHI MPOOIEMH XOJIOIMIBHOI TEXHIKH
®  XOJIOJWJIbHA TEXHOJIOTis

® KpIOTCHHA TEXHIKA

¢ iHdopMaIliitHi TEXHOJOTIT B XOJIOMIbHINA TEXHIII
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T'Hid IPY BBIYUCICHUH OOIIEro MOTPeOIeHUs SHEPTUH;

3. CMa304YHBIE Maciia JOKHBI ObITh OMOJIOTHYECKH PA3IOKUMBIMU;

4. HOBBIC TEXHOJOTHH MOTYT OBITh BOCHPHHSITHI MPH YCIOBUU MPOCTOTHI UX aJanTaluu U

IKCIUTyaTaluu.

OCHOBHBIM METOJIOM IepexoJa OT COBPEMEHHBIX TaJOre€H3aMEIIEHHBIX YIIEBOJOPOIOB K
9KOJIOTHYECKH Oe30IacHBIM PabOYMM BEIIECTBAM SIBIISCTCS BO3BpAIICHHUE K MCIIOJIL30BAHUIO MIPH-
POIHBIX XJIQJIATCHTOB (aMMHAaKa, yrIeBOJOPOIOB, YIIIEKHCIOrO Ta3a, BOABI M BO3MyXa), KOTOPHIC
CYIIECTBYIOT B IIPUPOJIC U HE OKA3BIBAIOT OTPUIIATEIIBHOE BO3ICHCTBUE Ha OKPYIKAFOIIIYIO CPETY.

Ha myTtu nepexona XOJIOIUIBHBIX YCTAHOBOK OT CHHTETUYECKUX ()PEOHOB K MPUPOIHBIM pa-
00YMM TeJaM CTOSAT MOTEPH B IHEProdhHEKTHBHOCTH, CHUKCHHE OE30IMaCHOCTH HCIIOJIb30BaHUS,
HEJ0CTAaTOK KBATH()HUIIMPOBAHHOTO TIEPCOHAIIA, OOJIBIITUE 3aTpaThl HA 3aMEHYy O0OpYyIOBaHUs, a Ta-
K)K€ CBSI3aHHBIC C 3THM JKCILTyaTallMOHHBIC TPYAHOCTH. UTOOBI M30eXkKaTh WM CHU3MTH YHCIIO HeE-
raTUBHBIX (DAKTOPOB MPH 3aMEHE XJIAJareHTOB MPEIaraeTcsl UCIOIb30BaTh PA3IMUHbBIC CMECH XO-
JIOJIMJIBHBIX areHTOB Ha 0a3e MPHUPOIHBIX paOdOYHX BEIIECTB, KOTOPHIC IPUMEHSIOTCS 110 IIPOLIEAYPE
‘drop-in’, rae TpeOyeTcst TONBKO U3MEHEHHE BHa padbodero Tena. Takxke NMpUMEHEHHE cMeceit Xo-
JIOJIWJIBHBIX ar¢HTOB TO3BOJISACT YBEIMYUTh XOJIOAOIPOU3BOIUTEIIBHOCTh, YMEHBIIUTh HETATUBHBIC
IKCILTyaTaIMOHHBIC (PAKTOPBI, CHU3UTh aréHTOEMKOCTh CUCTEMBI.

Pa3paboraHbl pa3aMdHbIC BAPHAHTHI CMECEH Ha OCHOBE IIPHPOJIHBIX PAa0OYHX TEJ, CPEIH HUX:

ena ocHoBe ammuaka: R717/R152, R717/R218, R717/R290, R717/RC318, R717/R600,
R717/R600a

e Ha ocHOBe yrieBogopoaos: R170/R600, R170/R600a, R170/R290, R290/R600, R600/R600a

e Ha OCHOBeE JuoKcuaa yriepoaa: R744/R170, R744/R290, R744/R600, R744/R600a

Ha ocHoBe JiTepaTypHOTro aHajan3a MOXHO CJIENaTh BBIBOJ, YTO IICJICHANPABICHHAS MOJH-
¢duKkanys 030HOOE30MACHBIX XJIAJareHTOB HAa OCHOBE IMPHPOJIHBIX KOMIIOHEHTOB SIBJISCTCS JICHUCT-
BEHHBIM CPEJICTBOM CO3J/IaHUSI HOBOTO KJIacCa aJbTCPHATUBHBIX a3€0TPOIHBIX pabovmX Tel B XOJIO-
JTWIILHOW TEXHUKE, KOTOPhIC IMO3BOJISIOT MUHUMH3HPOBATH MOTEPH KCEPTUH MEKIAY OOBEKTOM
OXJIOKJCHHUS ¥ pabOYUM TEJIOM IO CPABHEHHUIO C MEPEXOJAHBIMU ATBTCPHATHBHBIMH MHOTOKOMIIO-
HEHTHBIMH XJIQJIATCHTAMH UCKYCCTBEHHOTO ITPOUCX OKIICHUS.

Hayunwiii pykosooumenv: Xmenvniox M.I'., 0.m.n., npo., 3a8. kagheopvi X0100UTbHBIX YCMAHOBOK
u KoHouyuonuposanus 6030yxa OHAIIT

NATURAL REFRIGERANTS AND ENERGY EFFICIENCY IMPROVEMENTS
FOR LPG CARRIER REFRIGERATION PLANT

BedrosovV.0., masterof FLTT, (ONAFT, Odessa)

Climate change is global environmental problem now.The Montreal Protocol and the Kyoto
Protocol are agreements directed to protect Earth’s atmosphere from the adverse effects of human
actions. It is a challenge to reduce emissions of halogens.In process of human activitieshazardous
elements are releasedto theatmosphereand reach ozone layer. As a result of chemical reactions with
halogensdepletion of the earth's ozone layer areoccurred.

Until recently, R-22 had been thecommonly used refrigerant for refrigeration systems because
of it’s desirable thermodynamic properties. The phasing-out of HCFCsforced research into alterna-
tive refrigerants for refrigeration plants. Candidates are theHFCs: R407C,R134a, etc. with a high
Global Warming Potential and the“natural” working fluids R717, R290 and R744. CO2has the ad-
vantage that it is a safety refrigerant with no GWP.

It is proposed to transfer the refrigeration system for petroleum gasrecondensationfromR22 to
R717.Cascade refrigeration system thermodynamic analysis is performed for to cooling capacity -
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6000 kW for secondary liquefying petroleum gasesrecondensation,evaporating during transporta-
tion process at the required temperature level - 30 °C for refrigerants: R22, R134a, R407a, R717.
Some of the parameters are presented in table 1.

Table 1
Refrigeration system analysis results
Jo-the specific cooling ca- | M,—the mass N.—the effective power | ndotp — the
pacity (on 1 kgsubstance) consumption of compressors degrees of
thermodynamic
perfection
R717 = 1300 xJ/kg R717 = 4,6 kg/sec R717 = 5620 kW R717=32%
R22 =220 kJ/xg R22 = 34.8 kg/sec R22 =7353 kW R22 =24 %
R134a =210 xJ/xg R134a=36,4 xg/sec | R134a= 7427 kW R134=23%
R407a =210 xJ/xg R407a =28,5 kg/sec | R407a = 5637 kW R407a =32 %

Figure 1 shows coefficient of performance dependence(COP) from boiling temperature to for
following refrigerants: R22, R134a, R407a, R717.
COP=0qo/W (1)
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Fig.1 Coefficient of performance at evaporate temperature

Conclusion: Putting attention on Emissions and Efficiency is most important to doing what’s
right both forbusiness and the environment. Modern refrigerant should have low ozone depletion
potential, low global worming potential, and high operating efficiency, short atmospheric life and
low leakage rates. Natural working substances, R717 in particular, are environmentally safe as well
as overcomeCFCs according with thermo-physical properties, and even those working substances
such as R407A, which could be compared to R717 by electricity consumption and the thermody-
namic grade, could not compete by flow rate, according with system capacity, because of 25 times
more expensive than the R717 which significantly increase capital costs.
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