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Increasing thermal efficiency of biogass application with more-expansion cycle and
direct-injection stratified combustion

Shiga, Seiichi
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Bio-gas produced through low and high temperature gasification was applied to a
spark-ignition engines. A diesel based engine with higher turbulence and higher compression ratio gave
the indicated thermal efficiency of about 40%. Actual bio-gas was also used to a _gas engine. It gave the
maximum brake thermal efficiency of 30% in the case of low-temperature gasification, while in
high-temperature gasification, it goes down to 22 %. Over-expansion effect in a homogeneous compression
ignition mode was also examined and gave the maximum indicated efficiency of 45% with no NOx emission.
Direct-injection of gaseous fuelwas experimentally examined by usin? a rapid compression machine where
engine-like condition was safely reproduced. A model was successfully established on the basis of
comparison between emissions data obtained by completely uniform mixture combustion. The non-uniformity
was reasonably expressed by the mean equivalence ratio and the dispersion of Gaussian distribution.
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Type 4-Str0k'e, Single-C.ylinder,
Liquid Cooling
Fuel 7 n-Heptane
Valve Arrangement 7 SOHC with 4 Valves
Combustion Chamber | Pent Roof
Bore x Stroke 100 mm x 82.6 mm
(Stroke Volume) (649 cc)
Expansion Ratio - 15
Compression Ratio 12.3 (LC60)
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1 Cylinder head 9 Push rod

2 Combustion chamber 10 Driving piston
11 Driving cylinder
4 Combustion piston 12 Membrance

3 Fuel injector

. 5 Combustion cylinder 13 Air tank

6 Connecting rod 14 Needle
7 Stop block 15 Needle driving
8 Stopper solenoid
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GE160V, 1-Cylinder, 4-Stroke, OHV

Displacement volume 163 cc
Rated power / Speed LOKW /1950 rppm
Compression ratio 12
Ni-MH BATTERY PACK
Maximum capacitance / stored energy 20 Ah /240 Wh
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Fig. 1 Experimental setup 4
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