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Biogas System Development as a Renewable Energy Source for Producing

Electricity and Water Pumping on Highland Area
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Abstract

This study aimed to apply biogas with an engine motor for producing electricity
and to drive a small water pump as well as a corn hammer mill grinder on highland.
Three experiments (Exp.) were conducted. Exp. 1 investigated the optimum biogas
generator on highland. The result revealed that the gas which was produced from 8,
12, 8+8 and 16 m® biogas unit in highland household farm contained 755.00, 894.00,
836.67 and 1,493.33 ppm hydrogen sulfide (H,S). The filter can reduce 99.73-99.91%
of H,S from biogas. The biogas generator can produced electricity 1.84, 2.23, 3.14 and
4.01 hour/day. It helps farmers to save electricity charge 76.63, 96.31, 111.34 and
130.83 Baht/month. These data varied significantly according to the size of the digester
(P<0.01).

Exp. 2: The development of biogas water pump for highland farms at
<800, 800-1,000 and >1,000 m above mean sea level (MSL). H,S concentration in the
biogas at <800 m which produced from the manure of chicken and breeding swine fed
with commercial diet was the highest compared to the gas produced at 800-1,000 m

and >1,000 m farms which used the manure of breeding swine fed with commercial



diet plus native vegetable and the fattening pigs fed with commercial diet (1,616.67,
776.67 and 1,533.33 ppm H,S, respectively, P<0.01). It might be due to the effect of
co-factors besides the elevation, i.e. the kind and the number of animals as well as
the feed. The filter had high efficiency in reducing 99.84-100% of H,S. The biogas water
pump engine was used according to the requirement of the farmers at 55.25, 22.50
and 68.50 min/day. Thus saved their expenses at 47.02, 19.15 and 58.29 Baht/day,
respectively. Exp. 3: Evaluate the efficiency of corn hammer mill using biogas engine.
The biogas contained 1,610+26.46 ppm H,S. After passing throush the filter the
concentration was only 2.33+0.58 ppm, which indicated the high efficiency (99.86%)
of the filter. This biogas was used with 6.5 HP engine to pull the hammer mill of 6, 8
and 10 inches diameter for corn grinding. It was found that the speed of the hammer
mill was 2,060.0, 2,024.8 and 1,540.2 rpm (P<0.01) and can produce 70.580, 131.202
and 56.664 kg ground corn/hour. The engine use biogas 1.208, 1.374 and 2.164 m>/hour
or 17.163, 10.473 and 38.259 liter/kg (P<0.01). It can save 101.11, 54.19 and 125.60
Baht/100 kg ground corn, respectively (P<0.01). In conclusion, the biogas can be
produced even at the attitude above 1,000 m MSL. It can be an alternative energy for
electricity, water pump and hammer mill grinder in highland farm. The satisfaction of
the farmers to the developed equipment was evaluated by scoring. They were highly
satisfied and gave the score 4.95, 4.70 and 4.76 for electric production, water pumping

and corn grinding, respectively.
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