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Development of Mobile Air Conditioning System from Point of Global Warming Problems

Oo0ooao
Toshio HIRATA
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Kenichi FUJIWARA  Yasushi YAMANAKA

According to today’s technical knowledge, two kinds of refrigerants can be taken into consideration:
carbon dioxide and hydrocarbon refrigerant (propane). Both materials have advantages and
disadvantages, but due to their flammability hydrocarbon refrigerants are loosing the priority in
technical discussions.

Carbon dioxide has a smaller warming potential and is environment-friendly. However, its use will
put a restriction on the reduction of power consumption due to its less theoretical performance. It
should be required to improve the heat exchanger performance and perhaps to use an additional heat
exchanger to get a performance equivalent to that of an HFC-134a system. For this reason, increased
cost and weight must be accepted by the market.

The hydrocarbon refrigerant propane was proved to have an good potential as a refrigerant because
of a very small pressure loss, although its theoretical performance, as shown by the Mollier chart, is
inferior to that of HFC-134a. In addition, from its smaller warming potential one can say that it is
superior in both refrigeration cycle performance and environment-friendliness. However, measures
should be taken to control its flammability before it is put on market. Especially, the prevention of
refrigerant leakage into the passenger compartment is considered essential.

Key Words En vironment, Global Warming, TEWI, Carbon dioxide, Hydrocarbon, HFC-134a
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Table 1 System Specifications

CO, system

Gas cooler | heat transfer ratio compared
to 134a: 1.92
heat transfer ratio compared
to 134a: 1.08
Compressor | compressor displacement to

134a: 0.13

Evaporator
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Fig.2 Bench test data of CO-
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Fig.4 Internal heat exchanger performance
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Fig.7 Bench test data of HC
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