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Effects of Ventilation Types on Interior Environment of the

Enclosed Farrowing-Nursery Pig House

Yoo, Y H, Song, J. I, Kang, H. S, Jeon, B. S, Km, T |. and Kim, H H.
National Livestock Research Imsitute, R. D. A, Suwon 441-350, Korea

Summary

This study was conducted to collect basic data about the effects of ventilation types on the
interior environment of the enclosed farrowing-nursery pig house in Anseong, Icheon and
Jeungpyong. Surveyed ventilation types in the enclosed farrowing-nursery pig house are classified
in to 4 types. In V1 type, air enters through a planar slot inlet placed on the juncture of the
entering wall and exit through the chimney fan outlet; in V2 type, air enters through a perforated
ceiling inlet and exits chimney fan outlet(V2); m V3 type, air enters through a circular duct
inlet and exit chimney fan outlet(V3); in V4 type, enters through a circular duct inlet and exits
side wall exhaust fan outlet(V4). Temperature, relative humidity, air velocity and ammonia
concentration(NH;) were measured in the interior of swine building in the summer. Interior
temperature was not remarkably different in all wventilation types in this study. However,
temperature of the V4 was somewhat lower than that of the other types. Air velocity of the V4
was higher and NH; concentration of the V4 was lower than those of other ventilation types. It
is suggested that the V4 ventilation type be applicable in the enclosed farrowing-nursery pig
house in Korea.

{Key words : Ventilation type, Environment, Farrowing-nursery pig house)
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Table 1. Ventilation types of the enclosed farrowing-nursery pig house surveyed

Ventilation types .
Item Region
Inlet Outlet

Vi Planar slot inlet Chimney fan Anseong, Icheon

entering wall
V2 Perforated ceiling Chimney fan Icheon

inlet entering wall
V3 Circular duct Chimney fan Icheon
V4 Circular duct Exhaust fan in exiting side wall | Anseong, Jeungpyong

Table 2 Specifications of the farrowing-nursery pig house

Ventilation types
ftem Vi V2 V3 V4
o Roof 75 100 75 75
Insulation thick(mm)
Side wall 50 50 50 50
Compartment size(m) 5.4X12 5.4X10 5.4X10 5.4X12
Pen size(m) 1.8X24 2.0X2.2 1.8X2.2 1.8X2.2
Alley width(cm) 60 80 80 80
Heads(Sow) 12 10 12 12
Fan specification ENI® 500, 5,580~8,510m’/h
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0~50 m/s
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Spec
64 channels
64 channels
~12 m/s,
30 mg/ 4
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Model
Solomat 510e, Kanomax 6112

Gastec 801

Kanomax 6242
2 4005, ¥ +002

NEC 3500

Yo+,

Item
Temperature”
Air speed(recoder)”
Air speed”

Gas(NH;)

Table 3 Specifications of measurement instruments

D23 Accuracy
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Table 4 Temperature and relative humidity at each ventiation type of the enclosed
farrowing-nursery pig house in summer

Temperature(TC) Relative humidity(%)
Item Outside Average
Front Middle Rear Interior Exterior
Vi 30.2 30.8 30.6 309 30.8 59 54
V2 30.7 31.2 314 31.3 313 62 56
V3 304 29.8 30.0 30.1 29.9 60 59
V4 29.6 29.7 29.9 30.0 29.8 62 61

¥ V1, V2, V3, V4 See table 1.
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Table 5. Air velocity at each ventilation type of the rate of the enclosed farrowing nursery
ptg house in summer
(Unit : m/s)

Ventilation Item Front Middle Rear Ave
ve.
rate Upper | Middle | Low | Upper | Middle | Low | Upper | Middle | Low

V1 0.9 0.3 0.0 0.7 0.5 0.1 0.6 0.4 0.1 | 040

V2 0.7 0.2 00| 06 0.1 001 05 0.3 0.0 | 0.26

40
V3 2.0 04 00 22 0.5 00| 23 0.4 0.1 | 0.87

V4 2.3 0.8 02 24 0.9 021 22 0.8 03 | L.12

Vi 1.7 0.5 001 1.2 0.8 011 09 0.4 0.2 | 0.64
V2 1.2 0.3 00 14 0.5 00} 1.6 0.7 0.0 | 6.63

80 V3 4.7 1.5 0.5 4.8 1.6 04 52 1.2 03 | 224

v4 5.2 1.9 07 58 14 06 | 6.1 1.5 05 | 2.63

Vi 3.2 0.7 00| 27 1.1 02 3.1 0.8 02 { 1.33

\ 1.4 0.4 0.0 1.7 0.5 0.0 1 1.8 0.6 0.0 | 0.71
V3 5.7 1.5 06 | 63 1.7 05| 66 1.5 04 | 275

100

v4 6.3 1.8 0.7 6.5 1.8 051 6.9 1.6 0.7 | 2.97
¥ VI, V2, V3, V4 : See table 1.

A
SRR
<K SR
& SR
o 51 S
N SRR,
SRR ‘o R
§ SRSy - <5 SRR
R “;‘ W %) i <& -s:‘::%\st\:%\g}}t“\
SRR SN ‘, SRR )
o S »;:.::x:‘:m.:- “‘ ‘,::tx “é« 4 e ;-.«\:"»:3::,.‘:‘.;‘.,:‘gf\sggg:sg%;'\
SRR TR 3 2
€ ° S £ ARy
‘m \3\::‘::.:-‘”- X o) \‘ AR o N
R R SRR
s ,. \§ \\\\.\\‘.\\;«:.‘ @ i AR \}‘ \\‘\‘;:\}\‘« S ::“,
B 4 R - 2 4 c"“"‘\\\ R “\‘“\' S -
SRR ‘ ahasy RS
‘o , “\\‘n\ RS Q S8 \ﬁ“‘\\ \\\ \‘ S
@ R R RS ‘\‘ RN .‘.. R
IR SRR 7} ‘..u e ~
a 3 “\&a\x\\\s:s;::‘“‘::«s:\::-s&\::t“\tt\»::»‘:o:"\“ -~ N\ ‘.«‘:“:~::::«“ SRR ;st‘\x;u‘s«\‘:-::-:‘::“"“
7] A R = R e SRR SR
R SRR 2
m\\“;‘ RIS > << TR “‘.‘. \.\;.-\‘,.m ,a
s 2 \\\“‘ R PR S - W«
< \ ‘\‘\‘ SRR N w
R S 2o
1 & N Os. o2
R
(\o\
SR
ONS
i ST
A 2 &
“.0 !
s
L
o, ) /Y’O/; o
(A ~ 7

V1 V2

f"‘g .
‘:.» o «“ SR
TR x&xg‘&?‘f‘ﬁ'ﬁ‘ “\""\“\
\‘\\“‘\“\\\.‘a X8 ‘: et
Q‘\}‘\\“ »‘a“t“‘«
‘ ‘\.‘ H ‘,. ;;x

@ w
w o
. ‘\\ Q e
€ N R ‘}3‘3"”"' - & e
et S 4\\ R \\? S = & e
7 S E \\\y - 3 m?\\\a\x -
o ,.,«%" 2 4 W :%:
2 \»‘&fns,.\«¢ ) g -
G “\:\& e &F 2 2
o N o s
< ) S5 S <

R 3

% %

V3 V4

Fig 3 Horizontal air velocity distnbution at each ventilation type of the enclosed
farrowing-nursery pig house in summer.
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Table 6 Ammonia concentration at each ventilation type of the ventlation rate of the
enclosed farrowing-nursery pig house in summer

NH;3(ppm)
Ventilation rate Item Average
Front Middle Rear
Vi 15 13 16 14.7
V2 16 17 16 16.3
80
V3 13 12 13 12.6
V4 10 9 11 10.0
Vi 15 14 16 15
V2 17 15 18 17
106
V3 12 13 12 12
V4 10 8 9 9

¥ VI, V2, V3, V4 : See table 1.
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