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An Experimental Study on the Farm Engine Driven by Rice Chaff Gas

Myong Jae Cho and Young Jae Lee

Abstract

Gasification of rice chaff has traditionally been used to produce a clean fuel suitable

for lighting, heating and engine application. Since oil crisis, a series of experimental

study has been performed to drive a farm engine by agricultural wastes.
We produced a combustible gas from rice chaff with a fixed bed up-draught gasifier
system, and applied it to a conventional farm kerosene engine. This experiment was

quite successful one. We could drive the farm engine with maximum horse power of

9 PS by rice chaff gas which was fairly competitive to the continuous horse power of
10 PS obtained when kerosene was used. Problems of tar existence in gas have been
discussed, but we are confident that these can be solved in near future.

Development and application of the gasification process will help our farm economy,

not only by conserving petroleum oil but by utilizing agricultural wastes.
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Photo 1 Photograph of the experimental apparatus.
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Table 1 Specifications of test engine.

Item Specification
Single cylinder 4 cycle over

Type head valve type
Bore x Stroke 100 105 mm
Displacement volume | 824 cm?®
Compression ratio 4,5
Ignition type Flywheel magneto ignition
Continuous rating po-
wer 10 PS/2000rpm
Maximum power 13 PS/2200 rpm

Maximum torque

Ignition timing

4, 8kg-m/1700 rpm

5°ATDC at start/30°BTDC
above 1000 rpm

Gas
295

Fig. 2 Rice chaff gas & air induction system.
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Table 2 Thermochemical reactions in rice chaff gas
producer.

Thermochemistry at
500°C, H°/kJ/mole

—394 Exothermic

Reaction

1) C+0,=CO;

2) 2C+0,=2 CO Boudouard
reaction

3) H:0+C0O=CO,+H, Water
gas shift

4) H,0+C=CO+H,
5) C+2H,=CH,*

4172 Endothermic

+2. 85 Endothermic

4175 Endothermic

—75  Exothermic

Remark : *This reaction is not favored at high tem-
perature of low pressure.
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Table 3 Compositions of rice chaff gas produced by gas producer.

Gas sampling No.

Composition (volume %)

|

Total combusti-
ble gas (volume
o

B, | cu | co o | N | co | )
Sample 1 4.57 136 | 935 | 1.1 | e2s5 | 1n01 ! 15.28
Sample 2 9.02 3.04 | 19.62 1.37 | 49.54 | 17.41 31. 68
Sample 3 702 | 271 | 16.05 144 | 56,10 | 15.78 2. 68
Sample 4 577 | 200 | 1447 | 48 | s21 | 1472 22,24
Sample 5 6.20 185 | 13.45 511 | 60.33 | 13.06 21.50
Sample 6 43 | 0.90 | 10.81 5.62 | 65.8 | 12.45 16.07
Sample 7 3.30 0. 50 9.33 5.75 | 68.20 | 12.92 13.13
Sample 8 277 | 0.5 8.67 | 4.94 | 6897 | 14.14 11.95

Remarks : 1. Sample gas was sampled at every 20 minutes.
2. Sample gas was analyzed by 3700 series dual common gas chromategraphs of Varian Co.

Table 4 Properties of rice chaff gas produced by

gasifier.
Lower he- s P
Gas sampling No. 1altein%kZ:ll/- Sttgilghlg?:- ‘S’V%?;g'llc

m®) fuel ratio| for air
Sample 1 516 —0.07 1.03
Sample 2 1,084 0.91 1. 00
Sample 3 920 0.76 1.01
Sample 4 756 0.44 1.03
Sample 5 724 0.40 1.02
Sample 6 515 0.18 1.03
Sample 7 409 0.07 1.05
Sample 8 377 0.07 1.06

Remark : Gas sampling No. is the same as that
of Table 3.
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