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Abstract

This thesis is to study the appropriate state of a vapor —compression air conditioning
system driven by a gasoline engine, which uses biogas as its fuel. The engine was used as a prime
mover of an automotive vapor-compression air-conditioning system. Then the economic
evaluation of using biogas as refrigerant will be done. There are three parts in this thesis. First
part is to determine the biogas engine performance curves. The tested engine is the motorcycle
engine of Honda Sonic model with 1-cylinder, 4-stroke, cylinder capacity of 125 CC compression
ratio of 11:1 and Venturi gas mixing carburetor. The results of testing as 100% accelerated valve
opening is the maximum power delivered 1.79 kW at 4500 rpm, the maximum torque 4.1 N.m at
4000 rpm and the minimum specific fuel consumption 0.99 m’/kW.h at 4000 rpm. Second part is
to determine the automotive air-conditioning performance curves. The tested results demonstrated
11.2 of COP (Coefficient of Performance) at vapor-compressor speed 400 rpm with thermal
exchanged ratio 3581 Watt (1 ton- of —refrigerant air conditioning) and 6.71 of COP at vapor-
compressor speed 1000 rpm. Third part is to drive vapor-compressor of air conditioning system
by the biogas engine and install a controller operating at 1 ton- of —refrigerant air conditioning.
The air conditioning system operated appropriately at speed ratio between engine and vapor-

compressor 3.5 : 1, engine speed 3500 rpm, accelerated valve opening 64% and vapor-compressor



speed 1000 rpm. This operating point provided the fuel consumption 0.8116 m’/hr and the overall
thermal efficiency 69.23%. With the comparison between the 1 ton-of-refrigerant air conditioning
of the research and that of the commercial product, the payback period is estimated 4 years 7

months. The internal rate of return, IRR, is 17.13%.
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