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Abstract
The research is to study the optimal operating condition of
vapor-compression air—conditioning system. Biogas is used as

fuel in the gasoline engine, Honda Sonic model, to run the

automotive air conditioning system. The carburetor was replaced
with the venturi mixer gas for mixing biogas and air together. This
research is divided into two parts. First part is to obtain the
characteristic performance graphs of the biogas engine. The
result shows that the engine with throttle valve 100% open
produces the maximum power of 1.34 kW at 4000 rpm, maximum
torque of 3.8 N.m at 3000 rpm, and minimum specific fuel
consumption of 1.15 m3/kW.h at 3000 rpm. The second part is to
obtain the characteristic performance graphs of the automotive
air conditioning system. It has been observed that the system
have the maximum coefficient of performance (COP) of 11.2 at
the compressor speed of 400 rpm and have the COP of 7.25 at
the compressor speed of 923 rpm when the heat pulled out rate
from the evaporator is 3517 Watt (1 ton refrigerantion).

Lastly, the biogas engine is connected to vapor-compression
air-conditioning system of one-ton refrigerantion. As a result of
throttle valve 80 % open, The air-conditioning system will operate
at optimal condition at the engine speed of 3500 rpm, and
compressor speed of 923 rpm (speed ratio of 3.79:1). The overall

thermal efficiency of the system is 93.3 %.
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Design data Gas diesel Gas Otto
Compression ratio( € )| 15-..-18 10....12
Excess air ratio () | 1.3....40 09...1.3
Specific fuel 0.55....0.75 m3/kW.h 0.65....1.0
consumption ( + pilot fuel ) m3/kW.h
Exhaust gas 500....700°C 500....900°C
temperature
Ignition type Self-ignition of pilot As in other

fuel injected into a Otto engines
hot compressed
mixture of air and
gas which is ignited
by the pilot fuel

subsequently

fian: Mitzlaff(1988)
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