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AHAINN3 XAPAKTEPUCTUK MPAMOIO LIMKIA TENJIOUCNOJb3YIOLLEN

KOMIMPECCOPHOW MALLUHbI C R744

Komnpeccopnas xonoounvhas mawuna ¢ npugooom om mypounsl ¢ eOuHbiM paboium eeuecmeom
6X00Um 8 K1ACCUPUKAYUOHHYIO SPYNNIY MENIoUCNONb3YIoWuUX. Paseumue mawun cesa3ano ¢ uc-
noavsoganuem R744. Paccmompen npamou yuki MAWUHbL ¢ O8YMs CXeMHUMU PeueHUsMU. npo-
cmuim U pecenepamugnuiM. Oyenusanue 3Hepeemu4ecko20 COBEPULEHCNEA NPUHAMbIX PeueHUll
NPOBEOEHO COBPEMEHHBIMU MEMOOAMU MEPMOOUHAMUYECKO20 AHANUZA, DHEPLEMULECKUM U IKCep-
2emuiecKuM, 4mo 06eneyulo peueHue 60npocos IHepP2ochepedtceHusl.

Kniouegvie cnoga: mennoucnonvb3yiowas KOMAPECCOPHAS XOA0OUNbHAS MAWUHA —peceHepayis

menaa — RT44 — mepmoounamuueckuti ananus — excepeemuieckast 3 exmusHoCcms.

I. BCTYII

YTuiizaiiss BUCOKONOTEHIIHHOTO CKHUIHOTO TeIuia
€HEePreTUYHUX YCTAHOBOK, BHMKOPHUCTaHHS BTOPHHHHX
HHU3bKOMOTEHIIITHUX [DKEpe Teria TEXHOJOTTYHHUX IIpo-
LIECiB NPOMHUCIOBUX MiJNPHEMCTB 200 MOHOBJIIOBAHMX
JOKEpeI TeIla — METOAN eKOHOMIT eHepreTHYHUX pecyp-
ciB ruiaet. [t X0JIOOUIBHOT Taiy3i rocroJjaproBaHHs
Oynb-sIKO1 KpaiHM NMEPCHEKTUBOIO € yIOCKOHAJICHHS Tell-
JIOBUKOPHUCTAJIBHUX MAlIMH HUIIXOM PO3MIMPEHHS MOX-
JUBOCTI yTHJi3aMii OyAb-IKOTO BHUAY TEIUIA Y CYKYITHOCTI
3 HOBUMH CXEMHO-IIMKJIOBUMH PilICHHSIMHU.

3rigHo 3 KIacH(IKAIEr0 XOJOMUIFHUX MAIlUH JI0
TEIUTOBUKOPHUCTATBHUX BiTHOCATH abcopOminHi[l], exek-
TOpHi [2] Ta TApOKOMITPECOPHi B MPUBOIOM Bija TYpOiHH,
fKa Tpalioe Ha €IWHIH poOOUii PedOBHHI 3 XOJOIMIb-
HOIO MamuHOO [3].

KoxHa 3 MalllMH Mae CBOE KOJIO 3aCTOCYBaHHS Ta
poboui pedoBuHH. AOCOPOIiiHI MamMHU BHUIYCKalOTh
MIEPEBaYKHO BEJIMKOI NMPOAYKTUBHOCTI 3 pOOOYMMH pedo-
BUHAMHU — OPOMICTOJITIEBMM Ta BOJOaMiauHMM PO34YHMHA-
MU, €XKEKTOPHI MalllMHU — ITApOBOJSHI BEJIUKOI MPOIYyK-
TUBHOCTi, Majli — 3 HU3BKOKHIUITYUMH pPEYOBHHA-
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M HFC-HCFC tunis. KomnpecopHi MauvHu 3’ sBUIIHCS
OCTaHHIMH B CBOEMY KJjaci, mparroBaiu 3 R12, R11, R22
pEeUOBHHAMH 3a TeMIlepaTyp Jkepen temia Bin 60 no
250 °C, poboumx tuckis Big 10 1o 25 6ap ta manu cepe-
JTHIO 200 BENHKY MPOAYKTHBHICTH. B MammHiI 00’eaHaHO
MPSIMUIA Ta 3BOPOTHUI TEPMOAMHAMIYHI KOHTYPH 3arajib-
HUM KOHJICHCATOPOM 1 arperaroM «TypOiHa-KOMIpe-
cop» [4]. 3 mpobiieM pPO3BUTKY MaUX KOMIIPECOPHHUX
MaIllliH O0yJI0 BUKOHAH BEJHMKY KiJIbKICTh JOCHIHKEHD [5].

AJle BUKOPUCTAHHS TAKMX MAIUH CTAJO0 HEMOXKIIH-
BUM Y 3B’513KYy 3 3a00pOHOIO Ha BKa3aHi po00Yi peYOBUHHU.
Bucoxka enepretnuHa e(eKTUBHICTD KOMIIPECOPHHUX TEI-
JIOBUKOPUCTAIBHUX MAIIUH MOCITYXWIa CTUMYJIOM ISt
MOJAIBIIOTO OCHTIHKEHHS NUIIXOM IOIIYKY CYYacHHX
pobounx pedoBuH [6] Wi peamizarii HaAKPUTHIHOTO
nukiy bpailiToHa Ta IUKITIB KOTeHeparliii Teruia i Xoio-
ay [7]. TepmoauHamiuHuil aHasi3 LUKIIIB BUSBHUB MIPIOPHU-
Ter R744 ( miokcuay BYTJIEIIO) y SKOCTI poOOY0i pedo-
BUHM KOMITpecopHoi MammHu. HaykoBo-TexHiuHa iH(Op-
MaIlis o0 Bukopuctanus R744 B sxkocti pobodoi pedo-
BHHU B XOJIOAWIbHINA TEXHIIll Ta CHEPTETHUIll TPUCYTHSI B
poboTax ocTaHHIX 15 pOKiB.
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Poagin 1. XonoaunbHa TexHika
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Pucynox 1 — Ilpunyunosa cxema ma yuki KOMAPECOPHOI MEnI08UKOPUCMATLHOT
xonoounvroi mawunu: I'H — eazosuii nazpisau, KM — komnpecop; 'O — eazoeuii
oxonoocyeay, B — eunapnuk; /[P — opocens, T — mypbina; H— nacoc

PeasnizoBaHO eHepreTH4Hi JOKPUTHYHHUN Ta HAJAKPH-
TuuHU 1K bpaiitona [8, 9]. Illupoko Bimomi kackaaHi
XOJIOAWIbHI MamuHU 3 R744 y BepXHROMY 200 HUKHBO-
My kackamax [10], oqHOCTyIIeHEBI MapOKOMITIPECOPHi Ma-
LUIMHK 3 TpoLecaMu y HaAKpUTW4HiN obmacti [10] mis
KOH/IMIIFOBaHHs MOBITPsi Ha TpaHcmopTi [11]. TIpo mpak-
TUYHY peaiizauito R744 B TEIUIOBUKOPUCTAIBHHX Ma-
mMHax abo CTBOPEHHS CXEMHO-IMKJIOBOIO PIILIEHHS I0-
nioHO1 MammHN iH(popMarii HeMae. CHCTeMH TpUreHepa-
il 3 KOMIIPECOPHUMH TETIOBUKOPHCTAIBHUMH XOJIOH-
JHFHUMHY MaIllMHAMHY Y BIIKPUTIH TEXHIYHIH JiTepaTypi He
PO3TISIHYTI.

B poboti [12, 13] BUKOHAHO TEOPETUYHE MHOCIHi-
JOKEHHS, B PE3yJbTaTi SKOTO 3alpoNOHOBAHO CXEMHO-
LUKJIOBE PIIEHHS KOMIIPECOPHOI TEIUIOBUKOPUCTAIILHOT
xonoawibHOT Mamuuu 3 R744 B sikocTi pobouoi pedo-
BuHU. TepMomuHaMidHuU aHai3 i3 3anydeHHsM [lepiioro
Ta J[pyroro 3akoHiB (€HEpreTHUHHUI Ta eKCepreTHIHHUH
aHaJi3 MifiCHUX IMKJIIB) JIOBIB, IO CTBOPEHE HOBE CXEM-
HO-IIMKJIOBE PILICHHS MOXKE MaTH NPAKTHYHY peaizaiito
 KOHKYPEHTOCIIPOMOXHE 3 iCHYIOUMMH TEIUIOBHKOPHC-
TQIFHAMH MAaIlMHAMH, COPOLIHHMMH Ta €XEKTOPHH-
Mmu [14].

3 orsay Ha YIOCKOHAJICHHS Ta IIiJIBUILEHHS €Hep-
TeTHYHOI €(EeKTUBHOCTI 3aIIPOIIOHOBAHOI TEINIOBUKOPHC-
TaJILHOT KOMIIPECOPHOI MalIMHU METOK IOCIIKEHHS €
CHHTE3 Ta aHAIi3 CXEMHO-IMKJIOBUX PIillleHh 3 PO3Taiy-
KEHOI0 MOXITUBICTIO yTHIIi3allii a00 BUKOPHCTAHHS CaMo-
CTiffHOTO Keperna Temia 3 Oyab-sIKUM TeMIIEpaTypHHM
MTOTEHITIaJIOM.

[limBuIeHHs] €HEePreTUYHOT €PEKTUBHOCTI IUKIIO-
BOTO DILlIEHHs 1OB’53aHO 3 pereHepanicro Temia. B mps-
MOMY LHMKJI BOHA CIIPHsiE€ 3MEHIIEHHIO KUIBKOCTI Teruia,
MiJBEIEHOr0 BiJl 30BHIIIHBOrO BHCOKOIIOTEHIIHHOTO
JoKepena, abo CTBOPIOE 3arac Teruia Juisl JOAaTKOBOI pea-
mizanii Horo B MK, B 3BOPOTHOMY - ITiIBUIIEHHIO XOJIO-
JIOTIPOAYKTUBHOCTI MAIlIMHU 1 €KCIUTyaTaIliitHOT HaJiiHO-
CTi KoMIIpecopa.
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Po3B’s13aHHS 3a1a4 31HCHIOETHCS 13 3aCTOCYBAaHHAM
METOJIIB EHEPTETUYHOTO Ta EKCePTeTHYHOTO aHAIi3Y KOH-
KPETHHUX CXEMHO-IIUKIOBUX PIllICHb.

II. OCHOBHA YACTHUHA

OcHOBHI mMapaMeTpH Ta XapaKTePHCTHKH HNPSIMOro
HUKJITY

[IpuHOIMTOBY CXeMy Ta IMKI TEIUIOBHKOPUCTAIBHOI
KOMITPECOPHOI XOJOAMIFHOI MAIllMHU 300pakeHO Ha pH-
cynky 1[12]. Cxemy 3a OpsMHM IUKJIOM CKJIaJal0Th:
razosuii HarpiBau (['H), Typ6ina (T), razoBuii 0X0I0KYy-
Bad (I'O) ta Hacoc (H). R744 3a BUCOKMM THCKOM P2 Ha-
TpiBa€ThCA 30BHINIHIM BHCOKOIOTEHIIHHUM J[KEPEIIOM
Teruia 0 TeMrepatrypu Iy, PO3IIUPIOETHCS B TYpOiHi 10
CepelHbOro THCKY p1. OTpuMaHa pobOTa BUTPAYa€eThCs B
Komrpecopi 3sopoTHoro nukity (KM) ta Hacoci (H).

[Tapa HHU3BKOTO THCKY po 3 BUmapHuka (B) crucka-
etbesi B komnpecopi (KM) 1o cepeaHboro TUCKY p1.

JlBa TIOTOKHM Nap CepelHbOT0 THCKY 3MIIyFOThCS,
OXOJIOJUKYFOTECS IIUIIXOM Bi/IBEICHHS TeIUla B HaBKOJIH-
1IHE cepepoBuie. [1icis 0XOMOIKeHHS MOTOKH PO3IOi-
nsroThess. OauH noctymnae B Hacoc (H), a npyruit — B mpo-
cenbHUN BeHTWTH (/IB).

[Ipouec oTpumaHHS X0JIOLy pealli3yloThcs B BUIIAP-
HHKY IIPH TEIUIO0OMIHI 3 0XO0JIO/KYBAaHUM 00’ €KTOM.

['0JIOBHUMHM HE3aNIeKHUMH TIapaMeTpamMu LUKITY €:
TeMImeparypa Tpirodoro mkepena 71.,, TemmepaTypa Ha-
BKOJIMILIHBOTO cepenoBuiia ey, TEMIEPATypa OXOJIOKY-
BaHOTO 00’€KTa Tyo7, BACOKUH p2 Ta CEpEAHIil p1 TUCKH. 3
Teopii TEITOBUKOPUCTANBHUX MAITUH BiJIOMO,IIO0 3 TPHOX
JDKEepell Telula MOXXYTh OyTH HE3aJIe)KHHUMHU TiJIbKH /IBa,
TpeTiil 3aBKAU 3aJIeKUTh Bia HUX [6]. Sk mpaBmio, B X0-
JOAMIBHUX MallMHaX HE3aJeKHUMH € Tyo; Ta Tep, Xapak-
TEPUCTHUKH I'PIIOYOTO JDKEPENa OTPUMYIOTh 38 YMOBH pea-
mi3anii kopucHoro edexTy (BUpoOHHMITBA X0nony). Hesa-
J€XHICTb Tron Ta Tep Ma€ IEBHI OOMEXEHHs, 00yMOBIEHI
peaNbHUMHU CIIOKMBAYaMU XOJIOJY Ta HABKOJMIIHIM Ce-
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pelnoBuieM, B SIKOMY Oy/Ae €KCIUTyaTyBaTHCSl MalllH-
Ha. J{J1s rpitovoro mkepena OOMEXKEHHIO IiJUISTAE JIUILIE
MiHIMalbHa JOIYCTHMa TeMIleparypa IS KOHKPETHOI
YMOBH pPOOOTH MAIIWHHU, SKi BHU3HAYEHI MOMEPETHIMH
TeMIeparyp.

OOMEeXCHHSI TOPKA€TBCS 1 CEPEeAHBOTO THCKY, BiH
Mae OyTH BHIIUM 3a KpUTHIHUA 115t R744. Bucokuii THCK
BHU3HAYAETHCSI HASBHICTIO TypOiH Ta HACOCIB BiIMOBITHOI
MOTYXKHOCTI Ta p0O0OYOTro THCKY.

BpaxoBytoun KOpHCHI TeHAEHLI1 BUKOPUCTAHHS pe-
reHepaii Tera B €HepronepeTBOpIOBAILHUX CHCTEMaX,
BBEJEMO B MPSAMHI OUKJI MPOIEC pereHepartii Terma Mix
IMOTOKOM CEPEeIHBOTO THUCKY POOOY0i DPEYOBHUHH IiCIHIA
TypOiHH Ta IMOTOKOM BHCOKOTO THCKY IIepe] T'a30BHM
HarpiBaueM Ta MpoaHATI3yeEMO MOXKIIMBICTH HOTO peari-
3amii 3 OIMSALY TOJIOBHUX ITapaMeTpiB MAalIMHH (pHUCY-
HOK 2). PosrisiHeMo TeMmIiepaTypHi 0OMeKeHHs Ha BHKO-
PHCTaHHS pereHeparii Temia (PUCYHOK 2).

Pucynok 2 — Cxema mMawiuny ma yuki 3 pe2eHepamueHum menio0OMiHHUKOM 8 NPAMOMY KOHMYPI.

Perenepanist Temia MOXXIIMBA JIMIIE MPU HAasBHOCTI
pizauni temnepatyp AT = (T, — Ts) Mk moTokamu po-
00401 pe4OBHHH Ha BUXO[i 3 Hacoca 15 Ta MICIS PO3IIH-
peHss B TypOini 773a ymosu AT > 077> Ts. [Ipu Hu3b-
KUX TEMIIepaTypax Ipiloyoro /pKepelia TeMieparypa razy
micnst TypOiHu (Touka 6%) He 3a0e3neuye MpPaKTHYHOT
peaizaiiii perenepaiii. 3a BUCOKHX TEMIIEpaTyp Tpirodo-
O JDKepena OOMeXeHHs BIICYTHI.

TepmoanHaMiuHUIA aHANI3 3a JOMOMOTOIO JiarpaMu
T-S (pucyHOK 3) HAOYHO [EMOHCTPYE BILUIMB pereHepartii
TeIIa B MPSMOMY LMKJI HA XapaKTEPUCTUKU CKIIAJTHOTO
LUKy TETIOBUKOPHUCTAIBbHOI MamuHu. KimbKicTs Temia,
MABENEHOTO BiJ 30BHIMIHHOTO BHUCOKOIOTEHIIHOTO
JDKEpena B ra30BOMY HarpiBadi, 3MEHIIEHO Ha BEJINYNHY
A0, BIIMOBITHO 3MEHIY€ETHCS 3arajibHE TEIUIOBE HABaH-
TaxeHHs1 AQ,, IpU MOCTIHHIA XOJIOAONPOIYKTHBHOCTI B
BHIIAPHUKY (.

3a paxyHOK TakuX 3MiH 3pocTae KoedimieHT mepert-
Boperns COP nukiy:

COP=0,/(0,,~AQ.,)

OIIHOqaCHO, SMCHITYETHCA TEIIJIOBE HABAHTAXKCHHA

Ha Ta30BHH OXOJIOKYBa4 Ha BeNMUYHHY AQro, IO COpUSE
€KOHOMII MaTepialbHUX PecypcCiB, OB’ SI3aHUX 3 €KCILTya-
Talli€l0 TETUIOHOCIS B IIbOMY armapari.
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Pucynok 3 — Tepmoounamiynuii ananiz nPamoe Yyukiy
3a donomoeoio diazpamu T-S
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AJITOPUTM  BH3HAYEHHSI XaPaKTEPHCTHK Ta MpOBe-
JAeHHSI eKCepPreTHYHOro aHaJIi3y NpsMOro HUKIy.

OriHIOBaHHA E€KCepreTHYHOI e(PEeKTHBHOCTI XOJO-
IUIBHOT MaIlMHUA 3MIMCHIOETHCI 3a JOIIOMOTOK MaTeMa-
THaHOI Mozelni. Mozens, sSIKy po3po0JieHO Ta arpoOOBaHO
B poboti [Xapkie 2014] mis cxXeMH Ha pPHUCYH-
Ky 1 IOTpiOHO YIOCKOHANWTH, IIJSIXOM BBEIEHHS B CXe-
MHO-I[MKJIOBE PIIICHHS TOJATKOBHUX TPOIICCIB 1 €ICMEHTIB
3TiHO 10 PUCYHKIB 1, 3.

Jonatok g0 MareMaTn4HOi MOZEi BU3HAYCHHS Xa-
PaKTEPUCTHK Ta EHEPIreTUYHOTO aHaIl3Y:

Enepreruunmuii 6ananc PT0-:

by —hy =, —hy

I[IuToMe TemnaoBe HaBaHTa)XXCHHS Ha Tra30BUM Harpi—
Bay:

Oy = N — by, kMo [ k2

IIuToMe TeroBe HaBaHTa)KCHHS Ha Ta30BHM 0XO0JI0-
JOKYBad MpsAMOro nuKiIry:

Ao =Ny =Ny, klorc [ w2

Excepreruunuii 6ananc rertooominauka PTO:

Eﬂ.PToz/d
_é , 10 EHP.PTOl
T
11.PTO,
EH‘PTOZ =E; - Ey, kBm
EHP.PTOZ =Ey — Eg, kBm
E,H.PTOZ = EH.PTO2 - EHP.PTOZ’ KkBm

Mg.pro, = EﬂP.PTOZ / EH.PTOZ

IIpuxknan npoBeaeHHs1 aHATIZY

AHani3 npoBeJeHO /sl CXEMHO-IMKIJIOBUX PillIeHb,
Ha/JaHUX Ha pucyHKax 1, 3.

Buxinui mapamerpu:
— MakCHMaJlbHa TeMIlepaTypa poOouoi pe4yoBUHU B Ta3o-
BoMy HarpiBaui 7., = 90...700°C;
—THCK poOo4uoi pedoBHMHH B
4i p., = pe= 100...300 6ap
— TUCK B ra30BOMY OXOJIOJKYBaui p3 = 75 6ap
— MiHIMaJIbHA TeMIlepaTypa B T'a30BOMY OXOJIOIKYyBadi
T53=30°C;
— TeMIepaTypa KHUIiHHs B BUNapHUKY 7o = 5°C;
— KK/] typ6inu n, =0,85, Hacoca 7, = 0,9, KOMIpeco-
pa ., =0,8: KKJ/[ enextpoiBUryHa Mg = 0,95, €JIeKT-
poreneparopa p . =0,95;

— XOJIOOTIPOAYKTUBHICTE Qo = /00xBm.

ra3oBoMy Harpima-
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PesynbraTtn po3paxyHkiB HajgaHo B rpadiyniii popmi
Ha pucyHkax 4.1-4.17.
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Pucynoxk 4.1 — 3anescnicme koegiyicnma nepemsoperHs
COP 6i0 mucky p. mMa MaKCUMAaibHOI memnepamypu
2H

t, 6eazoeomy nazpisauyi.

a — be3 peeenepayii, 6 — 3 pecenepayicio.

Ha migcraBi po3paxyHKiB OTpUMYEMO BUCHOBKH JI0 3aJia-
i,

III. BUCHOBKH

BukopucranHs pereHeparii Temia B MpIMOMY IUKII
PTO> cnpusie migBuieHHIO KoeQillieHTa IepeTBOPEHHS
COP uuxiy mMamuH Oijbliie HDK y ABa pasu (PHCYHOK
4.1) Ta 3MeHIITy€e TEIJIOBE HABAHTAXXEHHS HA Ta30BHI Ha-
rpiBad 70 2,5 pa3 (pucyHok 4.2);

PTO, nve BrMBae Ha: MacoBy BHUTpaTy po0Oodoi pe-
YOBHHHU B TNPSAMOMY LUKII (pHCYHOK 4.3), MOTYXHICTBH
TypOinn (pucyHoxk 4.4), TOTYXHICTP Hacoca (puCy-
HOK 4.5).

Exceprerndna eeKTHBHICTh MAIIMHHA 3 BHUKOPHC-
TaHHAM PTO, 30inbmnacs Ha 4% Ta Ma€ MakCHMallbHE
3HaueHHsa 16,4% 3a tuckom 300 6ap Ta MakCUMaIbHOIO
temrieparypoto 700 °C po0o4oi pedyoBHHH B Ta30BOMY
HarpiBayi (pucyHok 4.7);
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3acrocyBaHHa P70, He BIUIMBAaE HAa CKCEPreTUUHY
edektuBHicTh TypOiHn (pucyHok 4.9) Ta Hacoca (pucy-
HOK 4.8), 30111bIIIy€e eKcepreTuiHy e(heKTUBHICTD ra30BOTO
HarpiBaua Ha 5-12% (pucynok 4.10), ra3oBoro oxosno-
JoKyBadua B miamasoni Ttemmeparyp 400...700 °C  no
42...53% (pucyHok 4.11);

Buxopucranas PTO; 3MeHIIye AECTPYKILIO eKcep-
ril B MammHi BTpUYi, Ta 11 MaKCUMajbHE 3HAYCHHS CIIO-
crepiraetbes 3a TuckoMm 100 6ap Ta MaKCUMAaIbHOIO TEM-
neparypoto B razosomy HarpiBaui 400 °C (pucynok 4.12);

PTO; mae BmiuB Ha: TypOiHy — IOJS JECTPyKIii
eKceprii 3MeHIMIach B [Ba pa3u (pucyHok 4.13), Hacoc —
JIOJIsL IECTPYKINi ekceprii He 3MiHmmacs (pucyHok 4.14);
ra3oBHil HarpiBau — BIJIHOCHA AECTPYKLIsI eKceprii 3MeH-
nmiack Ha 5..12% (pucyHox 4.15) ta raszoBuil oxouo-
JOKyBad — BIZIHOCHA JIECTPYKIisl eKceprii 3MEHIIUIAach 10
13% 3 82% (pucyHok 4.16)

3acTocyBaHHS pereHepaiii TEIUIOTH B IIPSIMOMY
ks PTO; TO3UTUBHO BIUTMBA€E Ha €HEPTETHUHY Ta EKCe-
preTuuHy e(eKTHBHICTH MAITUHH.
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ANALYSIS OF THE DIRECT CYCLE WITHIN HEAT-USING COMPRESSION MACHINE

WITH R744

Compression refrigeration machine driven by turbine (working fluid is the same as for refrigeration ma-
chine) is classified as heat-using compression refrigeration machine. The scientific development of the
heat-using compression refrigeration machines associates with introducing R744 (carbon dioxide) as the
working fluid. It leads to an expand in the opportunities of these machines through (a) utilization of heat
with different temperature levels, (b) development of new schematics and corresponding thermodynamic
cycles, (c) contribution to the energy saving, and (d) contribution to the ecological problems associated
with refrigeration. A heat-using compression refrigeration machine consists of two thermodynamic cy-
cles: direct (for generation of work) and inverse (for generation of cold). Efficiency of each cycle depends
on the schematic. In this paper, the two possibilities for the direct cycle have been evaluated: simple and
with heat regeneration. The energetic and exergetic methods of thermodynamic analysis have been ap-
plied. It is shown that the thermodynamic effectiveness (exergetic efficiency) depends on the combination
of schematic and operation parameters within the gas heater, and the magnitude is the function of the
temperature level of utilized heat. Results obtained from the exergetic analysis showed the irreversibili-
ties within each system component and identified the components that have highest priority to be im-
proved in order to contribute to the energy saving problem.

Keywords: Heat-using compression refrigeration machine; Heat regeneration; R744; Thermodynamic

analysis; Exergetic efficiency.
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