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The purpose of this research was to study and compare the performance of evaporative
cooling using flat gunny sack-pads, porous concrete and cellulose expanded paper. The
experiment was conducted using 1.2X1.2X1.2 m’ model house. The air flow rate was varied at
four different values: 0.25, 0.50, 0.75 and 1.00 m/s. Temperatures at various positions inside and
outside the house were monitored, including air termperatures before and after entering cooling
pads. The cellulose expanded paper showed the highest temperature drop by decreasing 15°C
outside temperature at air flow rate of 1.00 m’/s following by flat gunny sack-pads and porous
concrete pads. Mathematical models of the house with cellulose expanded paper pads showed that
the temperature drop inside the house was close to the experimental results.

Mathematical model of a full scale swine house having 600 pigs was created. The
model used cellulose expanded paper as a cooling pad with the front areas of 7, 14 and 21 m”. The
simulations were conducted using weather data of 2 days in different seasons: summer, winter
and rainy scason. The results shown that the maximum temperature drop was 9.1°C with 21 m’-
cooling pad in summer. For winter and rainy scason, the temperature drops were 6.4 and 2.7 °C,
respectively.

Economic analysis of the modified swine house by using the cocling pad 14 and 21 m’

given payback periods of 1.3 years and 0.6 year respectively.





