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Fig. 1. Diagram of three views of swine building used for test. Top view ~ Frent view and Right
side view.
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Fig. 2. Aarrangements of sensors used.
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Fig. 3. Diurnal variations of air temperatures in swine building with natural ventilation (2000,
6/21).
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Fig. 4. Diurnal variations of air temperatures in swine building with evaporative pad cooling
system (2000,6/27).
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Fig. 5. Horizontal distribution of indoor air temperature in swine building with pad and fan

cooling system when outdoor air temperature was 32°C and relative humidity was 63%
(2000, 7/12 PM 4:00).
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Fig. 6. Distribution of wind velocities inside swine building when ventilation fans were fully
operated (2000, 6/29 PM4:00).
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Fig. 7. Cooling efficiency for thickness of pad under different wind velocities(Munters company).
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Fig. 8. Ratio of heat sources inside swine building.
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Fig. 9. Exhausted heat loading by different combinations of ventilation fans each hour.
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Fig. 10. Sensible and latent heat productions corresponding to pig weight (Iwatani, 1991).
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Fig. 11.Relationships between pig weight and quantity of ventilation.
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Fig. 12. VETH (P) chart of swine building with evaporative cooling pad system.
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Abstract

Thermal environment model was developed according to the climate characteris-
tics of Taiwan for swine building with evaporative cooling pad. Loading calculation
was adopted to evaluate heat source in the building and the effect of temperature re-
duction for established model in this study. Measurements of thermal environmental
parameters were conducted in swine building for proving the feasibility of model. Ven-
tilation rates for variable control conditions were determined by calculation of heat
sources and establishing the relationship among ventilation rate (V), evaporation rate
(E), temperature (T), and relative humidity (H) of building named VETH chart.

For the summer climate of Taiwan, experimental results showed that indoor tem-
perature of building with evaporative cooling pad was 5~6 ¢J lower than outdoor tem-
perature under the condition of outdoor temperature 32~34 ¢J and relative humidity
60~70 ¢M. Main heat source of inside building are coming from the roof and walls
under solar radiation. Ventilation rates and operational cost can be reduced for con-
trol target of temperatures by selecting roof material with good insulation.

Key words: Swine building, Evaporative cooling pad, Thermal environment.
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