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A Study on the Development of Bio—gas Engine Using Livestock Manure
— Fundamental Design and Experimental Analysis on the Performance —
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This is a fundamental study to develop a bio-gas utilization technology using livestock manure. Especially, this study was
carried out to develop an engine using bio-gas. A bio-gas engine was designed and manufactured by modification of a diesel
engine of 3 cylinders powering 13.31 kW/2800 rpm, changing the fuel supplying system fit for bio-gas. The result showed
that, when the Air/Fuel ratio was controlled with fixed spark timing, the power of biogas-fueled engine is about 10.6~
14.6% lower then that of LNG-fueled engine because of low volumetric efficiency. The engine output and torque was 11.85
~13.3 kW, 39.5~40.8 N - m, respectively at the engine speed of 2600 rpm. Bio-gas consumption rate was 260.20 g/kWhr,
315.20 g/kW/hr in engine speed of 1000 rpm, 2800 rpm, respectively.

Keywords : Bio-gas engine, Bio-gas, Livestock manure, Compression ratio, Power
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Table 1 Specifications of the Bio-gas engine
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Table 2 Physical properties of LNG and Biogas

Component (Vol, %) LNG Biogas
CH, 90.00 70.00
CHy 5.81 2.00
C;Hs 3.25 0
i-C4Hio 0.45 0
n-C4Hio 0.44 0
i-CsH,» 0.02 0
n-CsHj2 0.01 0
N2 0.02 1.86
(00) 0 1.30
COx 0 24.8
H,S 0 0.03
Hx 0 0.01
Total 100 100

Item Specificaion

Type 4 cycle
Number of cylinder 3
Bore x Stroke 85 mm % 82 mm
Connecting rod 133 mm
Displacement voinin: 1,395 ¢cc
Rated horse power 19.2 kw
Max. speed 2,300 rpm

a Rated speed 2,600 rpm

Combustion chamber Bowl chamber

Comyp ssion ratio 9.5
Ignition timing 25° BTDC
Ignition order 1-2-3
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