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Study on Ventilation Efficiency of a Mechanically Ventilated

Broiler House — ( I )Summer Season

Lee, 1., Jung, M. * You, B., Chon, J,, Kim, K. and Lee, S.**
National Agricultural Mechanization Research Institute, R.D.A., Suwon 440-300, Korea

Summary

In this study, the distributions of internal climates such as air temperature, humidity, dust,
ammonia gas, and air velocity were systematically measured at a mechanically ventilated broiler
houses during summer season, with local weather data. The analysis was focused on the
suitability, stability, and uniformity of internal climate, resulting in serious stress on chickens and
decrease of productivity. In the mechanically ventilated broiler house, the difference between
measured and recommended air temperatures(suitability) was 10.4C in maximum during the
summer time. The difference of air temperature in the house between day and night was 8.7°C
in maximum. And maximal hourly range of internal air temperature at 0.4m height from the
floor was 3.7°C suggesting it maintained thermal uniformity in the broiler house. The NH; and
dust concentrations were pretty low because ventilation was fully performed. The air speed at
chicken location was measured 2.2m/s and 1.7m/s, respectively without and with chicken
existence.

(Key words : Broiler house, Environmental control, Mechanical ventilation)
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Table 1. Structural specification of a broiler house(B.H.) and interna!l equipment

. Length of Height of Height of Frame Frame -
Width of BH. B.H. sidewall roof peak material thickness Ventilation
12m 100m 2.4m 4.5m H-beam 0.075m Mechanical
Inlet' size of Number of Inlet location Dls‘tance of Size of inlet Number of Size of fan
cooling pad inlet vent inlets exhaust fan
Height : 1.2m 30 2.0m from 4.8m Height : 0.2m 8 1.2m(48inch)
Length : 14m floor ’ Length: 1.Im Diameter
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Fig. 1. Internal views of a mechanically venti-
lated broiler house.
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Table 2. Specifications of measurement

Environmental factor Model Specification

Air temperature TX-G 0.5mmx1P

Air temperature/humidity H8 Pro Series, Hobo

temp. - 30 ~ 50C, humidity 0 ~ 100%

Surface temperature

TVS-620, Avio Neo Thermo

-40C ~ 100C (71%)

Dust DUST Trac 8520, TSI 0.001 ~100ng/my’, 0.1~ 10ym
Ammonia gas No.3L, Gastec 0~50ppm & 0~ 100ppm
Air velocity Testo 400, Testo 0~20m/s

Datalogger CR10X, Campbell 64 channels

Weather station Campbell

temperature, humidity, wind direction and
speed, solar radiation
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Fig. 2. Locations of measurements.
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Fig. 3. The changes of intemal and external
air temperatures with recommended
air temperature during data collection.
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from floor during data collection.

Table 3. Internal air temperature measured at
0.4m height from floor after removin

g curtains
Factor Air Temperature(C)
Max 335
Averaged air
temperature Ave 27.6
Min 21.1
Difference between | Max 104
internal average.d and [ A o 35
recommended air -
temperature Min 0.0
Daily air temperature | MaX 8.7
difference between Ave 4.0
day and night Min 1.2
Hourly range of Max 3.7
internal air Ave 1.8
temperature Min 0.4

2. &9 =0[0|A <

L/EEE 79 129 o

Fig. 5914 &BF=7} o

—108—



L
re
BLis
ol
or
2
e
X
it
o
>
)
=
lo,
e
~
}x)(.
o

X
BN
>
A
-l

)
=
it
X

ol
2L
k!

L2 to ox
2
S
-
N
-

o

==

o

7} gad A

_0’_
L 3FF ojF

)

60%(ASHRAE, 2002; =

Ab- B2 200000, AAl AL Yol S 9
FET Adaxd Histe] o9 =4 debd
ok 2001 FASAACA b 2 EAH
Foll sute WE FUIHE 528 e Y
Az A Zolgtn AFE sded, 4
Az EHd=s, XaW 58 olgdtd 2x7}
dsdte A HAL = AAJAT old u}
g =240 wf AHYSE ¢ F Ak
ol AlA7IZE F AAL W HEEsE 47 Hu
94.7%, BT 78.9%, HA 463%1gx, A HE
49 Hn 92 HASEE 2474 99.9%9)
44.7%010 T} ol JREET} dolxoay

AR FEE oz JT&E Wi
AAY AZPE F FoldAe Hiu - IAFTE
zpole AU 252%, HTF 7.7% 15l HA
1.5%°]th. 5 ®¥ Zo] ¢ A &4
olfE AA FUANM F=UF Y FA A
£ 37] el

Xin £(1992), 1K1995)3} Brown-Brandl %
(1997) 2E9 FEE o433 dFAFE o
&3t MR 2EHA dd 7|EoE o8
Rtk 2% FE oldelE FHE 5 F
o] ~2E¥ 2 HUQlo] HE e QAELE YX
T, ol AFAME AZPEZ AA HelA &=
AE SEY FEE o8l EFAFE A4
st} Hol 3 2EHAE FAstuA d9)
ok wH1995)2 2x¢ £EE FeM Uy g
S EFATE Holo, 449 B dFAs

o

o
=2
=2
g
2
2
o
i)
ko
ol
ol
=
N
T
=)
S
o
ox
‘0,
ox.

o
o
A= o A¥S B FHsIATh olF
ZIELg B, spdr] ARVt B dFAS
T 4z o 3,059, W 2346, 123 HA

100.0

~

R

~ 800

>

-

hl

T 600 ;

£

. 400

Z Internal External

800 frrerreene e

]

[+

0.0
BWOORANTORDO NGNS DO ~
ot e SN NN N NN OO NS S SN A
T T T e e M - TR TR S I < s BN
PSS N PO SN S o]
Date (Month/Day)

Fig. 5. The changes of averaged internal and
external relative humidity during data
collection.
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