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Abstract

TE 161132

This research reported an experimental study carried out for evaluating parameters’ performance on
an automotive air-conditioning system when four ratios of propane, butane and isobutane
hydrocarbon mixtures were used as possible alternative replacements to traditional HFC-134a
refrigerant. Proposed alternative hydrocarbon refrigerants had advantages of being locally available,
cheap and environmentally friendly. An unmodified HFC-134a automotive air-conditioning system
was charged and tested with each of the four hydrocarbon mixtures that consisted of 20% propane
+ 60% butane + 20% isobutane, 50% propane + 40% butane + 10% isobutane, 70% propane + 25%
butane + 5% isobutane and 100% propane. The investigated parameters were refrigeration
capacities, compressor power and coefficient of performance (COP). The results showed that the
hydrocarbon mixture with 50% propane + 40% butane + 10% isobutane was the most suitable
alternative refrigerant with best performance among all other hydrocarbon mixtures investigated.
When this hydrocarbon mixture was tested at engine speed of 1500 round per minute and
evaporator temperature of 4-6 OC, this mixture gave a COP of 1.55, as compared to the COP of 1.33
for the traditional HFC-134a refrigerant in same condition. The automotive air-conditioning system
worked satisfactorily with similar level of temperature and pressure. The proposed alterative

refrigerant could be used in automotive air-conditioning system without need for any modification

or'adjustment.





