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Abstract

This research is to investigate the thermoeconomic analysis of biogas engine in a small
swine farm by using biogas as a fuel for the gasoline engine, to replace the electric motor in order
to drive a fan for the air circulation in a small swine farm. There are three parts in this research.
First part is concerned with the engine modification using gasoline engine with 1-cylinder, 4-
stroke using the biogas as the fuel. The Honda GX-120 gasoline engine with 118 cc capacity is
selected. Modification to the engine for biogas fuel include increasing the compression ratio from
7.5:1 to 10:1, standard carburetor was replaced with a biogas carburetor, and ignition system was
modified so the ignition can be adjusted. Second part is to determine the biogas engine
performance at the ignition timing of 400, 450, 500, 550, 57° and 59° BTDC while of excess air
ratio was head at 1.0-1.1. The tested results show that the optimum ignition timing is at 55°
BTDC which gives the maximum torque of 4.49 N-m at 2,415 rpm, maximum output 1.136 kW
at 2,617 rpm, specific fuel consumption 1.827 m’/kW-hr. The overall thermal efficiency is
11.45% at 2,415 rpm. The biogas engine can drive the fan and produce airflow of 7.49 m’/s.
Third part is the thermoeconomic analysis of the driver fan. The tested results of fan driven by
electric motor, gasoline engine and biogas engine, cost of work are 5.24 Baht/MJ, 22.73 Baht/MJ,
1.85 Baht/MJ, respectively. With the comparison between biogas engine of the research and
electric motor in order to drive a fan, the payback period is estimated 2 years 7 months.

The internal rate of return, IRR, is 28.51%.



