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using mumerical BES model
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Abstract Micro climatic conditions within the livestock facility are affected by various factors such as ventilation,
cooling, heating, insulation and latent and sensible heat generation from animals. In this study, numerical BES method
was used to simulate energy flow inside the poultry house. Based on the BES method and THI concept, degree of
thermal stress of poultry was evaluated according to the locations in South Korea. Comparison of THI values within
the poultry house was also carried out according to the stocking densities to reflect recent animal-welfare issue.
Significant decrease in thermal stress of poultry was observed when the stocking density of 30 kg/m® was applied
in the change of the seasons(p<0.05) however, there was no statistically significant difference in summer
season(p>0.05). It meant that installation of proper cooling system is urgently needed. For lksan city of Jeollabuk-do
province, total 252 hours of profit for thermal stress was found according to decrease in the stocking density.
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Table 1. Designed rearing periods

Period 1 May ~ 28. May

Period 2 11. June ~ 9. July

Period 3 22. July ~ 20. August
Period 4 4. September ~ 1. October
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Table 2. Designed stocking densities
Stocking density Number of broilers
39 kg/m’ 48,000 heads
36 kg/m’ 44,500 heads
33 kg/m’ 41,000 heads
30 kg/m’ 37,000 heads
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Fig. 1. BES computed THI trends according to stocking
densities(2. ~7. Aug., 2017, Iksan, Jeollabuk-do)
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Table 3. BES computed Hours and its ratio over THI threshold according to research area and stocking densities

Stocking density (kg/m?)
Research arca 39 kgm’ 36 kg/m’ 33 kg/m® 30 kg/m®
hr.(hr) ratio(%) hr.(hr) ratio(%) hr.(hr) ratio(%) hr.(hr) ratio(%)
Anseong 161 24.0 150 223 147 21.9 70 10.4
Chuncheon 234 34.8 231 34.4 223 332 175 26.0
Jecheon 161 24.0 149 22.2 125 18.6 50 7.4
Buyeo 219 32.6 201 29.9 193 28.7 132 19.6
Period 1 Iksan 274 40.8 258 38.4 233 34.7 155 23.1
Yeongam 278 41.4 258 384 248 36.9 178 26.5
Sangju 228 33.9 201 29.9 201 29.9 130 19.3
Changnyeong 292 43.5 274 40.8 262 39.0 227 33.8
Jeju 262 39.0 241 359 221 329 175 26.0
Anseong 498 74.1 482 71.7 472 70.2 432 64.3
Chuncheon 600 89.3 596 88.7 583 86.8 556 82.7
Jecheon 486 723 475 70.7 463 68.9 438 65.2
Buyeo 551 82.0 541 80.5 533 79.3 521 71.5
Period 2 Tksan 585 87.1 582 86.6 568 84.5 542 80.7
Yeongam 584 86.9 582 86.6 576 85.7 569 84.7
Sangju 539 80.2 532 79.2 528 78.6 499 74.3
Changnyeong 586 87.2 580 86.3 573 85.3 559 83.2
Jeju 610 90.8 610 90.8 602 89.6 587 87.4
Anseong 665 99.0 663 98.7 660 98.2 656 97.6
Chuncheon 672 100.0 672 100.0 672 100.0 672 100.0
Jecheon 659 98.1 658 97.9 647 96.3 638 94.9
Buyeo 671 99.9 671 99.9 671 99.9 671 99.9
Period 3 Iksan 672 100.0 672 100.0 672 100.0 672 100.0
Yeongam 668 99.4 668 99.4 668 99.4 668 99.4
Sangju 665 99.0 663 98.7 662 98.5 663 98.7
Changnyeong 668 99.4 669 99.6 669 99.6 670 99.7
Jeju 672 100.0 672 100.0 672 100.0 672 100.0
Anseong 264 39.3 251 374 244 36.3 212 31.5
Chuncheon 346 51.5 341 50.7 333 49.6 315 46.9
Jecheon 285 42.4 274 40.8 268 39.9 217 323
Buyeo 428 63.7 402 59.8 378 56.3 368 54.8
Period 4 Tksan 481 71.6 463 68.9 440 65.5 421 62.6
Yeongam 472 70.2 466 69.3 444 66.1 421 62.6
Sangju 366 54.5 360 53.6 345 51.3 311 46.3
Changnyeong 426 63.4 394 58.6 373 55.5 365 54.3
Jeju 562 83.6 548 81.5 518 77.1 482 71.7

hr. : hours over THI threshold
Ratio : hours over THI threshold / total rearing hours (%)
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Fig. 2. BES computed hours over THI threshold at (a)
Anseong and (b) Jeju according to period
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