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Tablel. Experimental Studies of NAR Bs

For Vapor-Liquid Equilibria ;

System First Year Temperature Pressure Remarks
Author Range (K) Range(MPs)
R11+R12 Nagaoka 1959  243-323 0.05-1.0 VP
Kruse 1977 253-323 0 -1.2 VLE
R11+R13 Kriebel 1966  203-293 0.02-3.0 VLE
R11+R22 Lesavre 1982  298-373 0.34.4 DB
R12+R13B1 Takaishi 1986 299-384 1.24.2 DB
R12+R22 Nagaoka 1958  243-323 0.1-15 VP
Eiseman 1957 232-244 0.101 NBP
Kriebel 1967 213-343 0.02-3.0 VLE
Spauschus 1962  253-343 0.15-3.1 VP
Higashi 1986  362-382 COE, CP
R12+R113 Hackstein 1976  243-303 VP, *
R12+R114 Jakobs 1980 273-333 0.1 -14 DB
R12+R152(A)  Pennington 1950 273 0.03-0.4 VLE
R12+RC318 Whipple 1952 269-294 0.3 VLE
R13+R14 Proust 1979 199 0.2 -15 VLE
Scott 1964 145 0 0.1 VP
R13+R23(A) Stein 1971 200-273 0 -28 VLE
Scott 1964 178 0.05 VP
R13B1+R114 Higashi 1986 345406 COE, CP
R13B1+R152a Connon 1981 255-328 0.1 -3.1 VLE
R13B14SF6 Vuong 1979  319-340 Ccp
R14+R23 Piacentini 1967 145-283 0.03-5.2 VLE
Scott 1964 145 0 0.1 VP
R22+R113 Valtz 1986 298-372 0.05-3.6 VLE
R22+R114 Kraus 1975  243-303 VP
Hasegawa 1985  358-406 15 4.8 DB
Higashi 1986  362-382 COE, CP
Valtz 1986  298-372 0.2 4.1 VLE
R22+R115(A) Loffler 1969 213-313 03 -15 VLE
R22+R142b Valtz 1986 298-372 0.3 43 VLE
R22+RC318 Whipple 1952 256-294 0.3 VLE
R114+R152a Yata 1986 373410 23 4.3 DB
Kabata 1986 380403 COE, CP
R13+R14+R23 Proust 1979 300 0.3 0.7 VLE
For PVTx Properties and Other ;
R11+R22 Kruse 1977  263-360 0.2-0.7 4,V
Bougard 1976 302 SvC
R11+R13 Bougard 1976 302 SvC
R11+R23 Bougard 1976 302 svC
R12+R22 White 1959 277-375 1.1-8.7 1,L
Takaishi 1982 293418 0.59.7 7,V,L
Neilson 1959 222 HS, HV
Bougard 1976 301 SvC
R12+R23 Bougard 1976 301 svc
R13+R22 Bougard 1976 301 SvC
R13+R23(A) Bougard 1976 300 SvC
R13B1+R114 Hosotani 1985 303443 0.5-10.0 5,V,L
R13B1+4SF6 Vuong 1979 160-332 ST, RI
R14+R22 Lavrenchenko 1979 173 0.5 LLV
R14+R23 Lange 1970  203-368 0.7-8.3 8,V
R22+R23 Bougard 1976 300 Svc
R22+R114 Hasegawa 1985 283443 0.19.1 5,V,L
R114+R152a Yata 1987 303443 0.4-9.6 6,V,L

(A) : Azeotropic Mixture
Figures : No. of Compositions Measured HS : Heat of Solution

V : Vapor Phase HV : Heat of Vaporization
L : Liquid Phase ST : Surface Tension
SVC : Second Virial Coeff. LLV : Liquid-Liquid Equilibria

*: A Literature which has not been available yet
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Table2. Estimations and/or Correlations of Themodynamic Properties
Method First Author Year  Ststems Concerned Remarks
IDEAL Jottrand 1980 R12/R13 TH

Stoecker 1981 R12/R114 TH
Schwind 1962 R12/R13 TH
ASOG Bougard 1975 R11/R13,R12/R13,R12/R22 VLE
R12/R23,R13/R14 etc.
Empirical Equation of State
(1)RK " Agrawal 1975 . R12/R22 PVTx
Agrawal 1975  RI12/R13 TH
Kraus 1979 R22/R114 TH
Hansen 1984 R122/R114 TH
(2)SRK Kazachki 1980 R12/R12,R12/R23 VLE
Connon 1981 R13B1/R152a TH
Asselineau 1978 R11/R13,R12/R13,R12/R22 VLE
R12/R152a,R13/R23 etc.
Takaishi 1985 R12/R13,R12/R13B1,R13/R14 VLE
Kruse 1985 R12/R13,R12/R114,R22/R114 TH
Comporse 1985 R11/R12,R11/R13,R12/R13 VLE
R12/RC318,R22/R13B1 etc.
(3)PR Lesavre 1982 R11/R22 VLE
Ototaka 1985 R11/R12,R11/R22,R12/R113 VLE
R12/R114,R22/R114
(4)BWR  Loffler - 1969 R12/R22,R12/R115 TH
. Kagawa 1983 Ri12/R22 PVTx
(S)LKP Doring 1979 R12/R22,R13/R23,R21/R114 etc. . VLE

. Kuver 1983 R12/R114 VLE
(6)SBWR Klemenko 1976 R11/R12,R11/R13,R12/R21 etc. VLE
OTHERS  Jadot 1980 TH

Morrison 1985 R13B1/R152a PVTx
VLE: Vapor-Liquid Equilibria PVTx: PVTx Properties
TH: Thermodynamic Properties
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Table3. Measured Results for the Two— Evaporator Refr igerating System

Refrigerant B12 R22/R114 R13B1/R114
50-Mass % 70-Mass %

No. of Revolution (1/min) 1806 1516 1088

Capacity Evap.1 (W) 327 345 408

Capacity Evap. 2 (W) 421 419 386

Shaft Power w) 634 563 596

Ccop 1.18 1.36 1.33
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