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XAPAKTEPUCTUKU CMECU ISTAH-MPOMNAH
KAK PABOYETO TEAA YCTAHOBOK OXAAXAEHUS MPUPOAHOTIO rA3A

CocmasaeHo ypasHeHue COCMOIHUS CMECU IMAH-NPONAH 8 sude KoMbUuHayuu c80600HbLX
aHepeull [eaomeoroya KOMNOHEHMOB cmect U GyHKyuu 83aumodelicmsus KOMNOHEHMOs.
Koaghguyuernmol ypasrenus onpedeserol HQ OCHOBAHUL IKCNEPUMEHMALbHOLX OAHHbLX O
naomuocmu cmecu npu memnepamypax om 195 do 400 K u dasaenusx do 34,6 MIla ¢ yué-
mom ycaosuii ¢pasosoeo pasrosecud. lpoarnaruduposaro mepmoouHamuieckoe nogeoe-
HUe cMecl 8 COCMOAHUU HACLLUEHUS. YCMAHOBACHO, UIMO PAZHOCTb 3HAUEHUL memnepa-
MyYypol HACLLUWEHHbLX Napa U JHcudKocmu Ha uzobapax 08 pasHelx cocmasos docmueaem
20 K. Paccuumanol 3HadeHus x0200UAbH020 KOdpduyuernma u yoeavHot 00véMHOL XOA0-
donpoussooumesbHOCMI YUKAQ OOHOCMYNEeHYamol X0A00UAbHOUL MAUWLHbL NPU UCNOAb-
B0B8AHUL CMECU IMAH-NPONAH KAK paboueeo meaaq.

Karouesote cnosa: Iman. [Iponan. [pupodnoit eas. Cmeco amar-nponar, ¥pasueuue coc-
mosnus. Tepmodurnanuueckoe nogedenue. Cocmosinue HacolujeHis. Xon00urbHAS MAULUHA.
Xapakmepucmuxu yuxaa.

A.A. Vasserman, S.V. Kozlovsky, K.S. Malchenko

CHARACTERISTICS OF MIXTURE ETHANE-PROPANE
AS WORKING BODY PLANTS OF REFRIGERATING NATURAL GAS

Equation of state for ethane-propane mixture has been made as a combination of Helmholtz
Jree energy of mixture components and the components interaction function. Coefficients of
the equation have been determined on the base of experimental data on mixture's density at
temperatures from 195 K to 400 K and at pressure up to 34,6 MPa including the conditions
of phase equilibrium. The thermodynamic behavior of mixture at saturation state has been
analyzed. It has been stated that the difference of temperatures of saturated vapor and liq-
uid on isobars for different compositions reach 20 K. The refrigerating coefficient values and
cold-productivity specific volume of the one-step refrigerating machine cycle using the
ethane-propane mixture as a working body have been calculated.

Keywords: Ethane. Propane. Natural gas. Ethane-propane mixture. Equation of state.
Thermodynamic behavior. Saturation state. Refrigerating machine. Characteristics of cycle.

1. BBEAEHUE 2. YPABHEHUE COCTO9HUY CMECU

Cmechb srana (R170) u nponana (R290) sBussiercs Jlnst  cocraBsieHus ypaBHEHHsI COCTOSIHUSI CMeCH

OJIHUM M3 TIepCreKTUBHBIX XanarenTos [ 1]. Ona npume-
HseTCsl, B YACTHOCTH, KaK pabouee TeJO yCTAHOBOK Jisi
oXJaxKIAeHus1 IpupoaHoro rasa [2]. TepmoarHamuueckue
CBOMCTBA 3TOH cMecH B 0fiHO(a3HOH 06J1aCTH M COCTOSI -
HHM HACbILLEHUS UCCIe/IoBaIM MHOTHE aBTopbl. Ha ocHo-
BaHWM MOJYYEHHbIX UMM 3KCIEPUMEHTAJbHbIX JaHHbBIX
HaMH COCTaBJIEHO ypaBHEHHE COCTOSIHHS, TT03BOJISIIOIIEE
pPacCUMTHIBATL TEPMOJAMHAMHYECKHE CBOHCTBA CMECH
R170/R290 ¢ HeoGxomuMoii st NPaKTUKH ToUHOCThIO. C
MOMOILIbIO YPaBHEHHST COCTOSIHUS HCCIEIOBAHO T€PMOIH -
HaMMUeCcKoe MOBEJCHHE YKA3aHHOH CMECH B COCTOSTHUH
HachlIleHHsT 1 olleHeHa eé 3(h(eKTUBHOCTb Kak pabodyero
TeJs1a XOJIO/IMIbHBIX MalLIMH.
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9TaH-TPONaH HCIOJIb30BAHA METOJIMKA, MPEJIOKEHHAS
Jlemmonom u Jlrkeko6eeHoMm [3,4], B COOTBETCTBUM C KO-
TOPOM ypaBHeHHe HMeeT Popmy:

A=A+ A (1)
rie A u A — sHepruu [esibMrosiblia peanbHOM U Hieaslb-
Holt cmecu; A® — noGaBka K sHepruu lesbmrosibia or
cMelenust ((hyHKIUST B3AUMOJIEHCTBHS ).

Bennuunbt A n A® nyisi GuHapHOi CMeCH pacCUUThI-
BaIOT 10 BbIPaKEeHUSIM!

,4“’:ixk[/lf(m,r)+A,;(OJ,T)+RT1ﬂXk]; (2)



