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Abstract TE 1 38628

The aim of this research is to study the possibility of using various types of chiller, i.e. electric,
engine-driven and absorption, for controlling the condition of air in a pigsty to achieve optimum

benefit by using biogas as fuel.

From previous study carried out on this same pigsty, the average temperature, humidity and wind

velocity were found to be 30°C, 73% RH, and 0.1 m/s respectively, which are not in accordance

with the optimum conditions for raising pigs, i.e. 21°C, 70% RH and 0.25 m/s wind velocity. At

this optimum set up, the air-conditioning heat load would be 826.03 kW, which required a high

investment cost for any type of chiller, with unacceptable payback period. As a result, the

temperature set up was increased to 26°C, which lowered the heat load to be 522.02 kW. At this

condition, it was not still cost effective to invest in the chiller systems. Following this, measures to

reduce the heat load were investigated, consisting of load reduction from air leak by replacing the

existing plastic ceiling with new plastic sheet. The second was to reduce heat gain through the roof

by using aluminum foil installed right under the roof sheets. Both measures would reduce 94.49 kW

and 86.52 kW of heat loads at 21 and 26°C set-ups respectively, which resulted in final values of

heat load as 731.54 and 435.5 kW at 21 and 26°C respectively. At these heat load values, the

existing evaporative cooling system was not capable of. The possibility of using chiller to produce

cool air for cooling pigsty was then investigated. From calculation, the size of the chiller had to be

784.89 kW (223.04 tons) and 473.13 kW (134.44 tons) for 21 and 26°C set-ups respectively.

With the cooling load being known, financial analyses were then carried out basing on 3 types of
chiller, i.e. electric, engine-driven and absorption, for producing cool air by using biogas. The
results indicated that the profit from selling growing pigs was too low to match with the investment
cost. The payback periods in all cases were more than 15 years. Following these, it was concluded
that the use of the 3 types of biogas — fired chiller was not viable, and future activities should be

directed at improvement of existing evaporative cooling system.





