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The analysis indicated distinct thermal conditions within broiler houses, primarily

demonstrated the effects of various wall compositions and ventilation systems. The
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maintaining appropriate rearing temperatures. Specifically, during winter, the mid-ceiling

by 4.7% to 5.7% across various regions. In summer, activating ceiling fans in conjunction
with mid-ceiling structures reduced cooling loads by 9.0% to 2.4%. These results
underscore the importance of tailored building designs, ventilation systems, and energy-
efficient practices for broiler houses in diverse climatic conditions. The study suggests
that dynamic energy simulations could contribute to the development of more sustainable
and climate-adaptive practices in broiler farming.
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Suwon, Gyeonggi-do *
(Weather station)

)

1.8 million heads

Anseong, Gyeonggi-do>\§L

4.9 million heads
Namwon, Jeollabuk-do ::K

Suncheon, Jeollanam- do
(Weather station)

0.5 million heads

Jeju, Jeju-do @a

(Weather station)

Figure 1. Selection of weather stations and broiler rearing
regions for energy consumption simulation.
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Figure 2. Construction models with diverse ventilation
systems for BES simulation; (a) standard broiler house (b)
broiler house with a ceiling (c) broiler house with a ceiling
and ceiling fans.

Table 1. Material properties used as input data for BES
simulation in broiler house model.

Conductivity  Capacity ~ Density

Materials (KI/hm°C) (kIkg°C) (kg/m’)

Sandwich panel

.14 1. 1
(THK150) 0 50 00
Sandwich panel

14 1.
(THK100) 0 50 73
ALC block 0.43 1.00 500
Reinforced concrete 7.92 0.84 2800
Concrete 6.30 0.84 2000
Gravel 7.20 1.00 1800
Polyethylene 0.88 2.30 1
Straw 0.80 0.10 710

FEFE A EE, ‘-‘ét‘J@E A}%QL 100 mmfz} 150
mmF7A9] HELA] s d-& &-ga3ict. o] A= BFE
AA = 2 Ha et al. (2018)2] A5 25t 24 = et
(Table 1). =3F, 7|7 o] vl 7| o] 2] 7= B
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2, 1= of|{2] Al=2q|0] 4
(Building Energy Simulation; BES)

SAYe] oA Ha} Boteh A HHste glsted 2
2 ofujx] Rsto] e Bajo] aHey B3, F4T 4]
o) EXA R BAL Bl B dge wona o

ol 2] 7ol S| RS Ah (Cho etal,, 2022). 57
202 QN FAL A A1) B8] Ta4o] HrhEo.
Kel

St} (Cho et al., 2022; Fabrizio et al., 2014; Mogharbel et
al., 2014).

weba], 2 Aol A SAAS ol | x| B51E B 7Fst
7] 915t BES 71" €853t} BES«= 54 4 7%
=2A, g 37 | 2] 555 AAIE 45 59
Aoz Neitt o]= o AL, Ui, FAL =
T 22 TRt o 2] wek S 31501'5}‘33 5
A 9] olyz] Fotet 55 sljAef Z3toltt (Lee et al.,
2020). & Lo A= TRNSYS (Version 18, Solar Energy
Laboratory, University of Wisconsin-Madison, Madison,
WI, USA)E AR8-5to] Altol| g BjSf 11k o] ¥l 9l
Y5 2 AEL BA519.2H, Figure 37 22 oy 2] ¥
QYA AS 7T o = g Ul 274 sete] B ol & Fof of

A 25125 Aot (Lee et al., 2020).

U
—

—HN‘ o ofy

ald

.HNI rulo _1
ie4
r uf oo

g
ol
ﬁr

3. 87| Atg 2 24

A& odA] Algee
U 2518 o5k
Lee et al., 2020). E5], SAA|AHQ] H9 55
© go] Ui T L] 2 FE& AAIskE

=
2 13 dfjof gt} (Magni et al., 2021). 2 A= AL

_4

AoflA Y5 g D AAEL o
a3’ Rﬁio]‘ﬂr(Ha etal., 2018;
]/\1 H]—/\Hg

=

P

Figure 3. Energy balance on the experimental zone in BES
program (Lee et al., 2020).

SLAESHSE|X| 253 35

SAAS] ARS A} 72715 Trgote] HER AAE
= *“*6}@‘ o™, CIGR (2002)2] A A5l wE @<L
! 2 Ay B A A8SHATt (A (1) ~ (5)). ol=Igh Hh
K814=5-2 BES AlE#o]42] 91 glo 1Eii %ﬂﬂ
A W A9 T he, AR LA, AMSFS, 120 FA
Z79] 25w Agloto] o] ToH gt E—J =
7FssH sttt

>{|

N

N

Oy = 1062 (1)
o, =% « m®70.61[1000+20(20—1)] —0.228 « ¢*
2
o, :% « m®™®[1000+20(20—1¢)] 3)
o=, — o, 4)
5= )

AZ1A, o, 20°CollA SA12] A B DAY= (W), m+=
SA AF (kg). o,= L TAZF W), o= HA G 8=
(W), o= & TAF (W), 2= 52 B (kg/s), 18

1 1, =20 FHE (W-s/kg) (2.257x10°).

g, AlEElo]lAd BloA 84 AF] A, dHE
A E5HAS 71591 1.2 ~ 1.5 kgoll BH30] Yoo
(2009)7+ A|QFRF AR Dol W 3] A A8t
(A (6)).

1 2
m= 1000(11678 d®*+11.137 « d+35.753) (6)

oA71A, d= AHE A (day).
870] AL AR AL, A AAE KA ALE
< Fustel ABAA 7|7+ ARtk AB
ool A A 28U%E ARS T, F3HSHL the QA
A 1490710] FA7RIE 2ws Agstgon, §
O

7] 34, 17;%71 2/, 517 31 9] *]"-% HeZ=A



ASHXIAZ20|8S EES A AIsEE

& O X|F5E oY, Part 2: XY R SAITAO OHE 2E ME 113

Table 2. Designed broiler rearing periods in the BES model.

Nl;?::j()f Rearing period Downtime
Period 1 Jan. 15th ~ Feb. 12th ~ Feb. 12th ~ Feb. 27th
Period 2 Feb. 27th ~Mar. 27th  Mar. 27th ~ Apr. 11th
Period 3 Apr. 11th ~May. 09th May. 09th ~ May. 24th
Period 4 May. 24th ~ Jul. 21th  Jun. 21th ~ Jul. 06th
Period 5 Jul. 06th ~ Aug. 03th  Aug. 03th ~ Aug. 18th
Period 6 Aug. 18th ~ Sep. 15th  Sep. 15th ~ Sep. 30th
Period 7 Sep. 30th ~ Oct. 28th  Oct. 28th ~ Nov. 12th
Period 8 Nov. 12th ~ Dec. 10th  Dec. 10th ~ Jan. 15th

Table 3. Appropriate rearing air temperature for broilers.

Broiler age Air temperature in broiler house (°C)
0~1 day 34
2~3 days 32
4~6 days 30~32
2 week 28 ~29
3 week 26 ~27
4 week 24 ~25
SAIE At F 83 ARSE| QT
S, SAIO AR TEl= YA §32~34°C B
2 A FASIAL SAZF A etel wet SAA R 2
o] pajdy. ofof whal, SAKte] LEpEl: 7}
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2 4530l =24 ~25°CE Be|5h= YA o 2 A5}

T} (Table 3).
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Table 4. BES simulation cases assessing ventilation, fan
setup, and wall materials across regions.

Location Wall material ~ Ventilation system' Total case

Anseong Sandwich panel No ceiling

Atoclaved .
Lichtweicht Installed ceiling
Namwon g g (Without ceiling
Concrete (ALC) xhaust fan) 7
block exhaust fa
Installed ceiling
Jeju Brick (With ceiling

exhaust fan)

'In all cases of broiler houses, nine exhaust fans were employed.
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Figure 4. Monthly average air temperature comparison among Anseong, Namwon, and Jeju based on 2020 weather data.

Table 5. Seasonal statistics of temperature and absolute humidity among Anseong, Namwon, and Jeju based on 2020

weather data.

Location Season Avg. Highest Temp. Lowest Temp. Aver. AH Highest AH  Lowest AH
Temp. (°C)+std  (°C) 0) (@m’) £ std (gm’) (gm’)

Summer 24.1+3.7 34.6 11.5 17.6+3.2 26.3 7.3

Anseong Transitional 123+7.2 30.2 -5.8 7.8+4.0 21.5 1.5
Winter 05+52 15.6 -15.0 3.6+1.4 10.0 0.9

Summer 242+3.7 33.6 12.3 17.5+2.9 23.7 5.7

Namwon Transitional 13.0£6.7 30.7 -4.3 82+4.0 224 1.8
Winter 2.4+4.6 18.6 -10.7 42+1.6 12.9 1.0

Summer 254+39 35.7 15.2 18.9+3.1 253 59

Jeju Transitional 16.5+5.0 29.4 2.6 9.7+4.1 24.5 24
Winter 8.5+3.5 23.1 -1.4 57+1.9 14.2 2.6
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Figure 5. Comparative analysis of inside temperature in broiler houses based on wall composition during summer season.
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Table 6. Comparison of maximum cooling and heating load differences across various cases.

Maximum cooling load (MJ/hr)

Maximum heating load (MJ/hr)

Location  Building materials

No ceiling  Installed ceiling Ceiling with fan

No ceiling  Installed ceiling Ceiling with fan

Sandwich panel 6,731 6,790 4,859 1,830 1,754 1,754
Anseong ALC 6,763 6,815 4,885 1,890 1,813 1,813
Brick 6,844 6,888 4,954 2,069 1,885 2,004
Sandwich panel 1,400 1,367 1,367 5,091 5,149 5,161
Namwon ALC 1,454 1,376 1,376 5,114 5,169 5,182
Brick 1,629 1,562 1,562 5,185 5,233 5,244
Sandwich panel 799 1,373 1,373 6,216 6,272 6,287
Jeju ALC 815 1,390 1,390 6,242 6,296 6,312
Brick 905 1,447 1,447 6,323 6,372 6,384
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