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A Study on Characteristics of HFC-134a and OS-12a Refrigerant
in Automobile Air-Conditioning System
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ABSTRACT

HFC-134a is currently used as the refrigerant in automobile air-conditioner, replacing the ozone depleting re-
frigerant CFC-12. Although HFC-134a has no ozone depletion potential, it has a relatively high global warming
potential, approximately 1300 tims that of CO; over a 100 year time horizon. Therefore, HFC-134a does not
seem to be a perfect alternative refrigerant due to high GWP. For this reason, non-azeotrope refrigerant mixture
have been proposed as a long-term and drop-in alternative to HFC-134a in the automobile air-conditioning
system which has variable operating conditions with changes in RPM and pressure ratio. In this study, OS-12a of
which thermodynamic properties are similar to those of HFC-134a is selected among the mixed refrigerant.
HFC-134a and OS-12a are examined experimently by the performance test in the same automobile air-condition-

ing system.
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Nomenclature

P. : condensing pressure

P. : evaporating pressure

q. : heat capacity of evaporation
qe : heat capacity of condenser

W, : compressor required power
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Table 1 Comparison of characteristics for HFC-134a and

0S-12a
Character Units | OS-12a [HFC-134a
Molecular mass g/mol 57.9 102
NBP(latm) °C -34.5 -26.5

Heat of vaporization

/! . .
at 0°C klkg 367.0 198.7
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(@ Compressor (2 Condenser (@ Receive-drier
@ Flow meter (5 Expansion device (® Evaporator

(@ Fin coil for evaporator Fin coil for condenser

(@ Thermocouples for cooling air at condenser in-and out-let
(@ Thermocouples for cooling air at evaporator in-and out-let
® Pressure gauge for refrigerant at compressor in-and out-let
®) Power meter for compression power

Fig. 1 Schematic diagrams of the experimental apparatus

] 9} o] 750, 800, 850, 900, 950, 1000g 2.2 B 3}
A AZFEA A Egto]o] AH A YE Y=
ZIEUA R HPYEHEE NN AT
A Y E7L5SCAHESH=950gs A 2 9F
o2 AAstg o, ojdf Wl FHFL Y &
TG upet FAF] WP Z 9] 2%
£ 25°CE FAAFIHA SAAIZG. 08-12a &
3 R-134a9} YU 202 FAFHES ¢
A} A Zd %L 830go] At

of7] 2xet 4F719 A& E Aol g
guio} 554 Hetsty] Hal T2 §
£71& 4737 €EE A9 25°C, 30°C, 35°C,
40°C, 45°CE @A H o2 A AZIHA ¥
£ Tyttt ol H Ao &7 2E & FHEL
2t £0.5°CH S oA 25 & Alojste] HF &
&t

g 2ke] AAF P oA oA &=
9]7] LE7} UREH o F 25°Col A 2§ 45°C H
A7A A, dut o jAYH G Ee
FE719 A& =7 A A& ol v HSHA
= 22 1000RPM, 1500RPM, 2000RPM 2] 3¢t A|
2 Z7HAPIHEA SR8 $ 57 4T 31 e
0414m’so 2 34 XA AP e, F



52} dojAE Wl HFC-134a9} 0S-12a9] A% EAlY] #e a4

7] Aol S AEEE dAH R FVNA F
u7] Q]2 7]§- S 0.046mm’/s, 0.059m’/s, 0.10
ms, 0.141mm’ /s 0.2 FAA o7 Zyla A7
A ZAsGY F5E 4o S &)
474 9E d7o A 9)7) &xof uket g 7}
Folo] AUlHE50E5% B WellM g & &
a5t th R-134a 2 0S-12a9] A5 E4 Ay
e AE-g it Aol AFIANE B3

NN

w
gt
S
o
2
T
ry
[
10
o

st =S

Fig. 2, 3, 4% 9]7] £x ¢} ¢457]9] A& x
A3} W& R-134a9} 0S-12a9] ¢+8 ot ¢4
B & A2 Yeld A

Fig. 2= ¢+%71¢9] 344 % 1000RPMol| A 2zt
zto] 9]7] %ol ule}t R-134a9} 0S-12a¢] ¢+
#o gEn & vug Yoz FEI|AY
< A3 P 57 ¥ = R-134a
7} 0S-12ap. v} A Yetgoh S/ 14474 &
7148 E F ) BF 97 27 3E &%
N L& 222 45 v o JFatdt
ol 97] LEVt A5 E T F
agto] & o] FojH &7 YT X FV
£ FYFozN Yuie gfgo] dsstgon,
YN E 9] vt ASETE FEIUY

Do
Y
oo

(=2}
——

Pressure {kg/cm?)
«©
©
Pressure ratio

fe23

—®—Pe(A-134a) —h—Pc(A-134a) 1
——Pr(R-134a) —8—Pe{05-12a}
~t— Pc(0$-12a) —o— Pr(0S-12a) T

P e

w
w

<
<

25 30 35 40 45
Outside temperature (T)

Fig. 2 Pressure ratio for HFC-134a and OS-12a under
condition of 1000RPM
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Fig. 3 Pressure ratio for HFC-134a and OS-12a under
condition of 1500RPM
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