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Abstract. Heat stress causes a decrease in immunity and disease occurrence in livestock, increasing mortality and
impairing productivity. In particular, chickens are very vulnerable to high temperatures compared to other livestock
species because their entire body is covered with feathers and sweat glands are not developed. Currently, air
conditioning systems are essential in broiler houses to prevent high-air temperature damage to broilers, but
conventional cooling facilities are greatly affected by the external environment, so there are limits to their use. In this
study, to propose a cooling method, thermal insulation paint and a heat pump were apply in the broiler houses to
evaluate the temperature reduction effect. The heat pump experiment was to analyze the cooling effect according to the
change in ventilation rate and propose an appropriate. As a result of the experiment, the heat-insulating paint reduced
the temperature of the broiler houses by maximum 1 — 2°C, and in the broiler houses where the heat pump was operated,
the temperature decrease was the largest when the ventilation rate was the lowest. When the air temperature in the house
is similar to or lower than the outside air temperature, it is considered to be most effective to use a heat pump while

maintaining only the minimum ventilation rate.
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(c) Interior views

(a) Satellite image of broiler houses

Fig. 1. Satellite image of target broiler houses and exterior and interior
Views.

Table 1. Insulation paint and heat pump installation for each broiler
house.

Treatment House 1 House 2 House 3
Thermal insulation paint o o X
Heat pump o X X
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Fig. 2. Heat pumps (a), air conditioners (b), and external (c) and
internal (d) ducts used in the experiment.
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Fig. 3. Equipments used in the experiment: (a) weather station and (b)
temperature humidity sensor.
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Fig. 4. The locations of temperature and humidity sensors in House 1,
House 2 (a) and House 3 (b).
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Table 2. Ventilation fan operation number and amount of ventilation
according to ventilation rate.
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Ventilation Number of operation ventilation Amount of ventilation

rate (%) fans (m* min™)
0 0 0
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100 14 9,828
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Fig. 5. Temperature change inside broiler house with and without thermal
insulation paint.

Table 3. Target, ventilation method, ventilation rate by the experiment cases.

Case Target Ventilation method Ventilation rate (%o)
. ) L House 1
Analysis according to amount of ventilation Rear exhaust fans 0, 10, 50, 100
House 2
House 1 Rear exhaust fans 10
Analysis according to ventilation method House 2 Rear exhaust fans 100
Side slot open Max open
. . . . . . . House 1
Analysis according to the difference in ventilation by time H 5 Rear exhaust fans 0, 10, 50, 100
ouse
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