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Abstract
The aim of this research is to study the improvement of cooling system in a pig house and electricity

generation in the pig farm by using biogas as fuel.

From previous study [1] carmed out on this same pigsty, the average temperature, humidity, and
wind velocity were found to bc 30 °C, 73 % RH and 0.1 m/s respectively, which are not in
accordance with the optimum conditions for rasing pigs, i.e. 21 °C, 70 % RH and 0.25 m/s wind
velocity. From another study (8] carried out on this same pigsty again, three types of chiller, i.e.
electric, engine-driven and absorption were investigated as means of providing cool air for the
pigsty with biogas being used as fuel for the latter two types. The results indicated that the use of
these three types of chiller was not viable, and improvement of the existing evaporative cooling
system looks to be a better solution. Hence, this study has been undertaken on two improved
versions of pig houses equipped with the evaporative cooling systems. First, study on the old pig
house with double roof, made of ordinary corruggated cement sheet, plastic sheet ceiling and slotted
bricks as wetted surface, was studied and used as base case. The first improved design consists of
single roof type made of organic fibres sheet, with aluminum foil underneath the corruggated roof
sheet and cooling pads as wetted surfaces. The second is a row pig house with old conventional
corruggated roof sheets, and aluminum foil under the roof sheets. Cooling pads were used as wetted
surfaces. The results from the study indicate that the first modified version is the best. Next is the
row pig house, and the old pig house comes last in performance evaluation. Mathematical model

was studied with the improved pig house to predict the internal dry bulk temperature. The result

gives close agreement with actual measurements. In evaluating benefits from using the first
improved pig house, it was found that the profit from selling pigs increased 34.4 % with only 6.3

months payback period.

The electricity generation in the farm was currently from old modified diesel engine set. With the
biogas constituting of CH, 50-80 %, CO, 20-50 % and H,S 100-5,000 ppm by volume, the
application of a new biogas-fired genset would be dangerous, since normal gas fired engine
accepted H,S less than 500 ppm. The present scrubbing of biogas employs lime water to reduce H,S
content which was found to be inadequate. New biogas cleaning system is recommended in this
study. One way to avoid this excess H,S is to use micro gas turbine in place of the engine. Its
viability was thus investigated, with the results showing that micro gas turbines of 100 kW and 30
kW sizes could possibly bc‘used. The cost of electricity generated was found to be 2.35 baht/kWh,

with would save 865,488 baht/year and give 8.3 years payback period.





