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OLEHKA TEPMOAI/IHAMVI/I‘-IECKOVI SPDEKTUBHOCTU
A3EOTPOINHbLIX CMECEN XAAAATEHTOB
C HU3KUMU 3HAHEHNIMU NOTEHLUWNAAA TAOBAABHOIO NMOTEMAEHU4A

[Ipedcmasaenol pe3yrbmanmol UCCACOOBAHUL A3COMPONHLLY CMecell ¢ memnepamypamu
HOpmarbHoeo Kunenus 8 duanasone om —40 do —80 °C. lleav pabomol — NOUCK HOBbLX
xaadaeenmos 1V-eo nokoaenus, obradaiowux memu dce mepmoOUHAMULECKUMU CBOLL-
CMBAMU HA AUHUL HACLLUECHUSL 1 XOAL000NPOUSBOOUMEAbHOCIILIO, HINO U CYULeCMBYOWLE
xaadaeennol, KOMopoie noorexHam 8ol800Y U3 0OPAUEHUS U3-30 BbICOKUX 3HAUEeHUL NO-
menyuara erobarviioeo nomenaenus GWP. Hz 60av10e0 uicaa 803M0xHCHLY KOMOUHAYLLLL,
ObLALL LOCHMUGUUUPOBAHLL MPU A3COMPONHbLE CMECU, COCMOLUUE U3 NPUPOOHBLX L CUHIME-
muueckux xradaeenmos ¢ GWP<150: R1270/R161 (nponuaen/pmopamarn), R170/R717
(aman/ammuak) u R600a/R161 (usobyman/pmopsman). Kasoas us ykasannolx cmeceti
obradaem uHOUBUOYaLbHLIM HabOpom cs8olicms, Komopule obycarosaiusarom obracmu
npakmuueckux npuroceruil. [l cmecetl Obiau nposedersl IKCnepumMernmanvhole usmepe-
Hus P-T-x-csoticms. C yuémon pesyromamos akcnepumenmos dvia paspabomana mep-
MOOuUHamMUu1eckas Moodeas, UCnoAb3yowas ypasrerue cocmoanus [lenea-Poburncona, s
npedckazanus hazosoeo pasHOBecU 8 ULUPOKOM UHMeEPBALe COCMABO8, OABACHUL U MeM-
nepamyp. Hosgole cmecu ob6aadarom 3Hauumerb oMU APEUMYULECBAMU neped cyu,ecmay -
HOUUMU XAA0AeHMAMIL: HYACBOL NOMEHUYUAA PA3PYULeHUS 030HOB8020 CA0S U HUSKUIL NO-
menyuar erobarernoeo nomenaenus (Huoce 150); npucymcmasue 8 cmecix npupoOHsLX
KOMNOHEHMO8; YAYHULEHHbLe MepMOOUHaMUUecKUe c8oLicmaa, Hanpumep, Ooiee 8blCOKAL
KpUMUYeCcKas memnepamypa u MUHUMAL6HASL HeUSOMePMULHOCTb; XOPOUWLAS PACMBOPU-
MOCHLb ¢ MACAAMU,; HUBKAS MOKCULHOCHLb U CHUMCCHHAS NONAPOONACHOCHIb; npedcKasye-
MASL XUMUHMECKAS COBMECTUMOCIb.

Karouesste crosa: Cuecu ¢ HUBKUM NOMEHUUAALOM 2A00ANbHORO NOMenieHus. A3e0mponus.
Pasosvie pasrosecus. Tepmodunamudeckas aggexmusrocmo. R1270/R161. RI70/R717.
R600a/R161. Xorodurvras mawuna. Teniosolii Hacoc.

S.V. Artemenko, Yu.V. Semenyuk, V.P. Zhelezny, V.A. Mazur, N. Cox, D. Colbourne
THERMODYNAMIC EFFICIENCY OF LOW GWP AZEOTROPIC REFRIGERANT MIXTURES

The results of azeotropic mixtures research with a normal boiling point between —40 °C and
—80 °C are stated. The aims were to design refrigerants of the fourth generation and to
match the saturated pressure-temperature characteristics and refrigerating capacity of exist-
ing refrigerants within this range. There have been selected three azeotropic mixtures
RI1270/161 (propene/fluoroethane), R170/717 (ethane/ammonia), and R600a/161
(isobutane/fluoroethane) of a large number of potential combinations, all formed from nat-
ural refrigerants or synthetic chemicals with a global warming potential GWP<150. Each of
these has distinct characteristics and is suited to certain types of applications. Experimental
measurements of P-T-x-properties were made for mixtures. Based on the results of the mea-
surements, a thermodynamic model was developed using the Peng-Robinson type equation
of state to predict the phase behaviour of the full range of compositions, pressures and tempe-
ratures. These new blends offer notable advantages over existing refrigerants, in particular:
zero ODP and low GWP, below 150, and mainly «naturally» occurring fluids; improved ther-
modynamic properties (such as critical temperature and minimal temperature glide) over
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