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A Study of Thermodynamic Cyclic Characteristics of
HFC—134a Automotive Air— Conditioner System

ABSTRACT

Analytical study on the thermodynamical cyclic behabiour and characteristics of HFC—134a refrigerant
for automotive air conditionser system for the replacement of existing CFC—12 has been carried out

in this paper through development of system performance simulation program, expecially in the view point
of system design considerations. The results indicate that HFC— 134a system will give a greater refrigerating

capacity than CFC—12 if appropriate engineering measures such as proper codensers, flow controllers,

etc, taken for certain operating conditions. The results, however, also show that the operating power for

compression process increases over entire temperature range as a result of decreasing volumetric efficiency

due to larger specific volume and increased discharging pressure. The present study results indicate that

proper selection of condensing and evaporating temperature plus refrigerant control is very important
performance factor to have better COP in the HFC—134a system design.
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Fig.1 Automotive Air Conditioning System
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Table 1 HFC—134a ¥ CFC—12 84 Hlm?
HFC—134a CFC—12
Chemical Name 1,1,1,2-tetra fluotoethane | dichlorodl fluoroethane
Chemical Formular CECHF CCLF,
Molecular Weight 102.03 12091
Boiling Point. x 2469 2434
Freezing Point (X) 172 1154
Critical Temperature (K 3742 3850
Critical Pressure (MP2) 4.06 413
Critical Density (kg/m®) 510 558
Density
—Saturated Liquid(25°C) (kg/m®) 1,206 1311
—Saturated Vapor(25°C) (kg/m* 32 369
Specific Heat
~ Atmospheric Vapor(25°C) (/=10 084 0611
Latent- .Heat ?f Vaporization (/e 216 1660
(Boiling Point
Thermal Conductivity
~Saturated Liquid(25°C) (W/m—K) 0.08 0.070
~ Atmospheric Vapor(25°C) (W/m—K) 0.010 0.010
Viscosity
~Saturated Liquid(25°C) (MPa—s) 0.20 0208
~— Atmospheric Vapor(25°C) (MPa—s) 0012 00125
Dielectric Constant 102 1004
— Atmospheric Vapor(25°C)
Flammability Inflammable Inflammable
Ozone Depletion Potential 0 1.0
Global Warming Potential 0.24—029 28—34
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Fig.2 Flow Chart of Automotive HFC—134a
A/C Systern Performance Analysis and
Simulation Program
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