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The State of the Art of the Automotive
Air-Conditioning Systems Using HFC-134a
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Fig.1 Schematic Drawing of an air-conditioning
system equipted Packard Vehicle
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Fig.2 Sales rate of the air-conditioning system
installed vehicles

120
100 A
EOriginal
80 BRevised
(%) g 4
Based on
total production amount
: in 1986
40 1B
20 4
18
o+

1989 1894 1995 1996 1997 2000
Year

Fig.3 Regulation plan on CFCs in Montreal Pro-
tocol
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Table 1 List of the Companies Producing HFC-

134a

Company | Year Country
Dupon 1990 {(USA, Netherlands, Japan)
Allied Signal | 1989 |(USA, UK, Japan)
Atochen (France)
Hoechst 1992 (Germany)
Montefluos | 1991 |(Italy)
Daikin 1991 [(Japan)
Showa Denko| 1990 |(Japan) *
Asahi Glass (Japan) *
ICI 1991 |(UK, USA, Japan)
Rhone-Poulenc | 1993 |CUKD
* Pilot Plant
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Fig.4 Thermal Conductivities of HFC-134a and CFC-12

Table 2 Companison of HFC-134a and CFC-12 in Thermodynamic Properties.

Unit HFC-134a CFC-12
Chemical Formula ' CH,FCF; CCLF:
Molecular Weight 102.03 120.91
" Boiling Point °C —26.16 —29.79
Freezing Point °C —101.0 —1576
Critical Temperature °C —101.1 —1120
Critical Pressure kPa 4,067 4,113
Critical Density kg/m? 510 558
Density . 1311
—Saturated Liquid(25°C) ' kg/m® 1,206
—Saturated Vapor (25°C) kg/m® 32
Specific Heat K/ka/K 084 0611

- Atmospheric Vapor(25°C)

Latent Heat of
Vaporization kl/kg 216 168
(Boiling Point)

Thermal Conductivity

W/m-K 0.08 0.07

— Saturated Liquid(25°C)
Viscosity

. 0.208
—Saturated Liquid(25°C) MPa-s 020
— Atmospheric Vapor(25°C) MPa-s 0.012 00125
Flammability : Inflammable Inflammable
Ozone Depletion Potential 0 1.0

Global Warming Potential 0.3 28—34
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b) Serpentine Condenser ¢) Parallel Flow Condenser
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# OT+ACC : Orifice Tube+ Accumulator Type
TXV+RD ! TXV+Receiver Dryer Type
" % + ! Dominant, — : Recessive
EPR ! Evaporator Pressure Regulator
STV Suction Throttle Valve
CCOT . Clutch Cycling Orifice Tube
ETR : Evaporator Temperature Regulator
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27 dx 850g/1 910g/1
93 7= |52kg(¥4) 62kg(Z4)
FEEFLEF |215Wt% 185Wt %
AoFEF  |20Wt% 15Wt %
HFC134a 944 | B >
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