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Effects of Pad Cooling Systems in Tunnel-Ventilated Broiler House on
Reducing Indoor Temperature and Level of Temperature-Humidity Index during Summer
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ABSTRACT As global warming worsens, it is feared that higher ambient temperatures and relative humidity might result
in a more intense heat stress for livestock animals, especially broilers, which lack sweat glands for thermoregulation and have
been selectively bred for rapid growth. Therefore, strategic livestock management is needed to mitigate the adverse effects
of heat stress on broilers. In Korea’s poultry farming systems, tunnel-ventilated broiler houses and pad cooling systems are
commonly installed to lower indoor temperatures during the summer. However, caution is advised with pad cooling systems
as they can increase the humidity inside the houses, potentially causing further harm. This study aimed to evaluate the
effectiveness of pad cooling systems in tunnel-ventilated broiler house by assessing the reduction in indoor temperature using
the Temperature-Humidity Index (THI), which accounts for the impact of relative humidity. Temperature and humidity data
were collected during the summer (Jun to Sep) from eight farms with tunnel-ventilated broiler house located in different
regions of Korea. The farms were divided into two groups based on the use of pad cooling systems is used, and temperature
and humidity data, along with THI values, were analyzed two weeks before the birds were marketed. Meta-analysis results
showed that at the hottest time of the day, 14:00, farms with pad cooling systems had significantly lower indoor temperatures
compared to the control group, but observed an increase in indoor temperatures by 16:00 (p<0.05). There is no significant
difference in relative humidity (p>0.05). The THI values decreased in the treatment group with cooling pads compared to the
control group starting from 15:00, suggesting a diminished effect (p<0.05). This study indicates the potential for developing
optimal operational guidelines for cooling pads to reduce heat stress in broilers during the summer season.

(Key words: broiler, pad cooling systems, temperature, temperature-humidity index)
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Table 1. Information for used studies
Farm no. Animals (head) Area (m?) Stocking density (kg/m®) Pad cooling systems
A 11,000 595 33.1 No
B 19,000 992 345 No
C 15,000 496 323 No
D 23,000 1,388 31.1 No
E 17,000 916 334 Yes
F 25,000 1,322 34.0 Yes
G 30,000 1,653 28.3 Yes
H 40,000 1,983 345 Yes
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Table 2. Descriptive statistics for used data

Items Time coN' TRT:
Mean Standard deviation Mean Standard deviation
Temperature 10:00 1.40 4.17 353 5.25
11:00 1.66 3.95 3.04 4.29
12:00 1.84 4.08 3.07 3.63
13:00 1.73 3.61 2.07 2.53
14:00 1.77 3.64 1.98 1.66
15:00 1.30 3.21 1.36 1.76
16:00 0.30 2.82 1.26 1.71
Humidity 10:00 —7.91 14.16 —11.10 14.50
11:00 —8.64 13.32 -10.39 12.17
12:00 —9.65 14.83 —10.26 9.42
13:00 —9.75 13.33 —8.12 7.60
14:00 —9.21 12.91 —8.92 5.31
15:00 —8.79 11.98 —6.66 5.74
16:00 —5.42 10.95 —7.10 5.82
THI® 10:00 0.11 3.99 2.24 445
11:00 0.37 3.81 1.70 3.59
12:00 0.45 3.97 1.88 322
13:00 0.22 3.80 1.12 232
14:00 0.29 3.76 1.01 1.40
15:00 —0.16 3.39 0.58 1.78
16:00 —-0.83 3.12 0.42 1.78
' CON, control group (without cooling pads).
2 TRT, treatment group (with cooling pads).
3 THI, temperature - humidity index.
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Table 3. Summary effects of cooling pad on temperature
Fixed effect model Random effect model Heterogenity
Time
ES' SE? P-value ES SE P-value P (%) Q P-value
10:00 —0.17 0.07 <0.05 —0.12 0.33 0.71 95.73 351.38 <0.01
11:00 —0.07 0.07 0.30 —0.00 0.32 1.00 95.59 339.78 <0.01
12:00 —0.00 0.07 1.00 —0.03 0.36 0.94 96.25 399.68 <0.01
13:00 0.18 0.07 <0.05 0.23 0.35 0.51 96.06 381.02 <0.01
14:00 0.09 0.07 0.20 1.09 0.43 <0.05 97.10 517.73 <0.01
15:00 —0.04 0.07 0.51 —0.19 0.26 0.47 93.62 234.98 <0.01
16:00 —0.30 0.07 <0.01 —0.77 0.32 <0.05 95.52 334.75 <0.01
' ES, summarized effect size based on standardized mean difference.
2 SE, standard error of summarized effect size.
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Fig. 1. Forest plot for individual effect size of used studies using random effect model on temperature (a) 14:00 (b) 16:00.
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Table 4. Summary effects of cooling pad on humidity

) Fixed effect model Random effect model Heterogenity
fime ES' SE? P-value ES SE P-value P (%) Q P-value
10:00 —0.01 0.06 0.87 —0.02 0.16 0.91 84.29 95.51 <0.01
11:00 —0.03 0.06 0.60 —0.03 0.10 0.74 61.48 38.94 <0.01
12:00 —0.06 0.06 0.32 —0.06 0.11 0.59 68.23 47.22 <0.01
13:00 —0.15 0.06 <0.05 —0.18 0.13 0.18 77.61 66.99 <0.01
14:00 —0.16 0.06 <0.05 —0.30 0.19 0.11 87.95 124.47 <0.01
15:00 —0.14 0.06 <0.05 —0.16 0.13 0.22 76.84 64.76 <0.01
16:00 —0.01 0.06 0.89 —0.09 0.19 0.64 88.04 125.42 <0.01
' ES, summarized effect size based on standardized mean difference.
2 SE, standard error of summarized effect size.
Table 5. Summary effects of cooling pad on temperature - humidity index
. Fixed effect model Random effect model Heterogenity
fime ES' SE P-value ES SE P-value (%) Q P-value
10:00 —0.14 0.07 <0.05 —0.14 0.29 0.64 94.66 281.11 <0.01
11:00 —0.02 0.07 0.82 —0.08 0.29 0.78 94.81 289.14 <0.01
12:00 0.04 0.07 0.59 0.03 0.37 0.93 96.49 427.00 <0.01
13:00 —0.00 0.07 0.96 —0.08 0.28 0.78 94.25 260.99 <0.01
14:00 —0.06 0.07 0.35 0.37 0.36 0.30 96.34 409.75 <0.01
15:00 -0.29 0.07 <0.01 —0.49 0.25 <0.05 92.79 208.18 <0.01
16:00 —0.36 0.07 <0.01 —0.80 0.29 <0.05 94.59 277.28 <0.01
' ES, summarized effect size based on standardized mean difference.
% SE, standard error of summarized effect size.
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Fig. 2. Forest plot for individual effect size of used studies using random effect model on temperature - humidity index. (a) 15:00 (b) 16:00.
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