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Vapor-Compression Air-Conditioning Driven by Biogas Engine
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Abstract
The research is to study the use of biogas engine to drive
the automotive vapor-compression air-conditioning system. There

are two parts in this research. First part is to determine the

overall thermal efficiency of the prototype engine. Second part is
to conduct the economics evaluation of the automotive air
conditioning driven by biogas engine. The tested engine is the
motorcycle engine of Honda Sonic model with 1-cylinder, 4-
stroke, cylinder capacity of 125 CC, and compression ratio of
11:1. The biogas engine is used to drive the compressor of the
automotive air condition of 1 ton refrigerant. At the engine speed
of 3,500 rpm with the compressor speed of 1,000 rpm (speed
ratio of 3.5:1), accelerated valve opening 62%, and fuel
consumption of 0.72 m3/hr, the overall thermal efficiency is
77.74%. 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 3 years 5 months. The internal

rate of return, IRR, is 18.86%.
Keywords: Biogas engine; Air conditioning; Renewable energy
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@719 1 Features of Biogas Engines

Design data Gas diesel Gas Otto
Compression ration (€ ) | 15....18 10....12

Excess air ratio (A) 1.3....40 09..13
Specific fuel 0.55....0.75 ms/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

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

fuel subsequently

fn: Mitzlaff (1988)
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