TexHundeckme rasbl, N2 6, 2011

YIK 536.71

A.A. Baccepman®, C.B. Ko3aosckuii
Oyiecckuil HalMOHAJLHBIN MOPCKOI yHUBepeuTeT, yii. MeunukoBa, 34, r. Onecca, Ykpauna, 65029
*e-mail: avas@ paco.net

XAPAKTEPUCTUKU BUHAPHbIX CMECEN AUOKCUAA YTAEPOAA C STAHOM
N MPONAHOM KAK PABOYUNX BELLLECTB XOAOAUAbHbIX MALLUMH

Cocmasaerul ypagrenus cocmosauus cmeceil duokcuda yerepooa (R744) ¢ amarnom (R170)
u nponarom (R290) 8 gpopme komburayuu c60600HbLx IHepeuil [eavmeonroya KOMNOHEHMO8
cmecu u yHKkyuL 83aumodelicmsus Komnonenmos. Koagguyuernmol ypasuernuti onpedese-
Hbl 8 OCHOBHOM 1O OAHHbIM O naomHocmu npu memnepamypax 207..478 K u dasaenusx do
69 MIla oas cmecu R170/R744 u npu 222..511 K do 70 MIla oas cmecu R290/R744 ¢ yué-
mon ycaosull pasrosecus ¢as. [Ipoanaiuduposaro mepmooOuUHAMULECKOe NOBCOCHUE CMe-
cetl 8 COCIMOSAHUL HACHLUCHUS. YCMAHOBACHO, 4O PABHOCTb 3HAUEHUL MeMnepamypol Ha-
coleHHblX napa u scudkocmu Ha usobapax 0as cmecu R170/R744 docmueaem 5,8 K. lpu
moavrotl doae R744, pasnoii 0,6, cmeco npakmuuecku s8asemcs a3eomponuoil. B cmecu
R290/R744 ama pasnocmo docmueaem 38 K. Paccuumarol 3Haueriis Xo100UAbHO20 KOID-
Guyuernma u yoearoHoli 06vEMHOL X02000NPOUZBOOUMENbHOCIIU YUKAA OOHOCMYNEeHYAMOL
XON00UNbHOU MAULLLHbL NP UCNOAb30BAHUL IMUX CMecell KaK pabouux mea.

Karwuesole caosa: Cueco sman-ouokcud yeaepoda. Cmecov nponar-oduokcud yerepooa.
Ypasnenue cocmoanud. Tepmodunamuueckoe nosederue. Cocmoanue Hacoluerus. Xor0-
OurbHas Mawuna. XapakmepucmuKku yukia.
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CHARACTERISTICS OF BINARY MIXTURES OF CARBON DIOXIDE WITH ETHANE
AND PROPANE AS WORKING SUBSTANCES OF REFRIGERATING MACHINES

Equations of state for mixtures of carbon dioxide (R744) with ethane (R170) and propane
(R290) were composed in the form of combination of free Helmholtz energy of components
of mixture and the interaction function of components. Coefficients of equations were deter-
mined mainly on the basis of data on density at temperatures 207..478 K and pressures up
to 69 MPa for mixture R170/R744 and at 222..511 K up to 70 MPa for mixture R290/R744
tacking into account the requirements of phase equilibrium. The thermodynamic behavior of
mixtures at saturation state was analysed. It was established that the difference of tempera-
tures of saturated vapor and liquid on isobars for mixture R170/R744 reach 5,8 K. At mole
fraction R744 equal 0,6 mixture practically is azeotropic. In the mixture R290/R744 this
difference reaches 38 K. The values of performance factor and specific volume refrigerating
effect were calculated of cycle of one-step refrigerating machine using these mixtures as
working medias.

Keywords: Mixture ethane-carbon dioxide. Mixture propane-carbon dioxide. Equation of state.
Thermodynamic behavior. Saturation state. Refrigerating machine. Characteristics of cycle.

1. BBEAEHUE

YTJIeBONOPO/IBI M MX CMeCH paccMaTpHBalOTCs Kak
nepcreKTHBHble paboune Tesla HU3KOTEMIIepaTypHBIX yC-
TaHoBoK [ 1 ]. B uactHoctH, cmech stana (R170) u npona-
Ha (R290) npumensiercst kak pabouee Teso yCTaHOBOK
JUIsl OXJIaXKJIeHus1 ipupojHoro rasa [2]. OnHako ykazan-
Hble YIJIEBOOPObI H UX CMeCH orHeonacHbl. st ymeHb-
IEHUsT 3TOK OMACHOCTH TIPEANONaraeTcsi UCIoJIb30BaTh B
KauecTBe XJ1aJareHToB CMECH 3THX YIJIEBOJOPOJIOB C JIH-
okeuaom yraeposaa (R744).
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XJajareHToB, ucrnoJib3osasiuumces emé B XIX B. Ero ne-
JIOCTaTKM — BbICOKOE KPUTHYECKOe JaBJeHHe U OTHOCH-
TeJIbHO HHM3Kasi KpuTHuecKasi temreparypa. [Ipu cmerte-
Hun CO, ¢ TaHOM HJIK PONAHOM 3HAYEHUST KPUTHUECKHUX
JIABJICHUI OKa3bIBAIOTCS HUXKE, YEM Y TMOKCHIA YIJepo-
na. [Tostomy MHOTHE aBTOPBI HCC/IEIOBAIN IKCIIEPUMEH-
TaJbHO TePMOJAUHAMUUECKHE CBOMCTBA OUHAPHBIX CMeceH
3TaHa W NpornaHa ¢ IMOKCHI0M yrjepoja.

Ha ocHoBaHNuH HaKOMJIEHHBIX OTBITHBIX JAHHBIX HAMH
COCTaBJICHbl YPABHEHUSI COCTOSIHUS, MMO3BOJISIIOLINE pac-
CUMTBIBATH ~ TEPMOJMHAMHYECKHE CBOHCTBA  CMeceil
R170/R744 u R290/R744 ¢ HeoOX0MMMOii /151 TPAKTHKH



