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Study on the Ventilation System Applicability of High-rise Hog

Building for Growing-fattening
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Poongyeon Lee, Sangwoo Kim and Jongwon Jeung*
National Institute of Animal Science, RDA, Suwon, Korea

Summary

The goal of this study was to develop a suitable ventilation system for high-rise hog building
(HRHB) for growing-fattening with combined slatted floor pen in second story and in sifu manure
management system in Korea. The HRHB was constructed as 29m long, 9m wide and 7.6m high
for outer dimension with an indoor height of 3.lm and 2.4 for lower and upper floor,
respectively. Ventilation systems for each treatment were installed in separated rooms of HRHB.
The ventilation types installed in each room were following 3 types: ventilation type 1(V1),
where air was pulled through a circular duct inlet and exhausted by fans; ventilation type 2 (V2),
where air was pulled through eave inlet (side ceiling inlet) and exhausted by fans; and ventilation
type 3 (V3), where air was pulled through baffled ceiling inlet and exhausted by fans. For each
ventilation system, investigated air velocity under minimum, medium and maximum ventilation
ratio and air flow pattern inside. The results were as follows; For air flow pattern from top to
bottom, V1 showed a homogeneous vertical type, V2 showed a bilateral symmetry type and V3
showed an vertical umbrella type. Under minimum ventilation ratio, air velocity in upper floor
(80cm above the slated floor) was similar for V1, V2, and V3. Under maximum ventilation ratio,
air velocity in upper floor was undeviating for V1(0.10~0.26m/s) and varied for V2 (0.12~0.63
m/s) while those for V3 was relatively slow and less varied (0.07~0.15m/s). In conclusion, Duct
inlet type (V1) can be applied to the development of a new HRHB with additional evaluations
such as field test hog feeding.

(Key words : High rise hog building, Pig, ventilation, Air flow)
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Table 1. Specifications of the high-rise growing-fattening hog building used in this study

Pig house specification Insulation material (thickness)
(LxWxH) (m) Height (m) Area (m’) Roof Wall Ceiling
Roof | First | 2nd Building | Total | Sandwich | Sandwich | PVC
29.0x9.0x7.5 floor | floor panel panel panel
75 | 31 | 24 | 2610 | 5220 | (100mm) | (75mm) | (10 mm)
First floor 2nd floor Pen(2nd floor) specification
aisle width aisle width X -
Pen size Floor t Stocking No.
(m) (m) (LxW) ype density of pen
- 0.9 4.2x3.6(m) Concrete slatted 0.8 hd/m’ 12
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Fig. 2. Cross section(A) and side view(B) of a high-rise growing-fattening hog building.
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Table 2. Distance between holes in the circular duct iniet

(Unit : cm)
Hole location| # 1 | 2 3 4 5 6 7 8 9 1011 12|13 14
Hole interval| 20 | 40 | 60 | 80 | 100 | 120 | 148 | 176 | 204 | 232 | 260 | 288 | 325 | 362
Hole location| # 15 | 16 17 18 19 20 21 22 23 24 25
Hole interval | 399 | 473 | 510 | 562 | 614 | 666 | 718 | 770 | 822 | 874 -
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Table 3. Specifications of the ventilation fan installed in HRHB
Blade diameter Electricity Carrent Condenser CFM RPM
consumption consumption
630 {mm) 550 (W) 2.5 154F/370 6,900 910
Point 1 Point 2 Point 3
4 5 6
7 8 9

Fig. 3. Survey points and locations air velocity in each ventilation systems.
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Fig. 4. Side view of HRHB with circular duct inlet ventilation system and air-flow pattern
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Fig. 5. Side view of HRHB with eave (side ceiling) inlet ventilation system and air-flow

pattern.
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Fig. 6. Side view of HRHB with ceiling inlet ventilation system and air-flow pattern.
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Table 4. Air velocity inside the HRHB for

ventilation ratio
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each ventilation system under minimum

(Unit : m/s)
Ttem | Survey Survey point
height | poing 1 | 2 3 4 5 6 7 8 9
22m | 046 | 054 | 047 | 084 | 082 | 091 | 1.05 | 1.0l | 098
Duct | y6m | 009 | 009 | 010 | 0.07 | 025 | 021 | 020 | 018 | 0.19
08m | 007 | 009 | 007 | 010 | 0.10 | 009 | 011 | 0.10 | 0.3
22m | 031 | 034 | 031 | 013 | 013 | 012 | 038 | 031 | 030
Bave | jem | 009 | 009 | 008 | 007 | 010 | 009 | 0.09 | 010 | 0.2
08m | 007 | 008 | 009 | 0.10 | 0.09 | 010 | 010 | 011 | 009
22m | 043 | 041 | 039 | 003 | 004 | 005 | 042 | 039 | 046
Celing| 16m | 003 | 005 | 005 | 005 | 004 | 003 | 011 | 010 | 009
08m | 004 | 003 | 006 | 005 | 006 | 004 | 008 | 010 | 0.1
Table 5. Air velocity inside the HRHB for each ventilation system under medium
ventilation ratio
(Unit : m/s)
Ttem | Survey Survey point
height | poine 1| 2 3 4 5 6 7 8 9
22m | 108 | 104 | 148 | 288 | 222 | 166 | 156 | 189 | 147
‘31‘1‘2: 16m | 015 | 017 | 008 | 076 | 051 | 052 | 050 | 046 | 067
08m | 013 | 008 | 013 | 026 | 029 | 028 | 024 | 022 | 032
22m | 057 | 061 | 061 | 012 | 0.10 | 007 | 051 | 051 | 051
ﬁf{g 1ém | 015 | 014 | 012 | 009 | 006 | 013 | 019 | 013 | 0.14
08m | 007 | 021 | 020 | 017 | 031 | 012 | 028 | 032 | 026
22m | 043 | 041 | 039 | 003 | 004 | 005 | 042 | 039 | 046
Celing) 16m | 003 | 005 | 005 | 005 | 004 | 003 | 011 | 010 | 009
08m | 004 | 003 | 006 | 005 | 006 | 004 | 008 | 010 | 0.1

— 47 —



SAAAEARHA A 16 W1 B

1. 32
A B4 23 HAASE BN F
2L HA BF wrdeziy 22m,

-

6m A 283 SAUEFE AL Fo] A
X R2al 8 80cem A AHNA mApERGAC)
80cm A HNA AR F7R4E5 &4 9
238t A7} Table 5904 B Ax 2o} de
A7ledlA F71HE5S FHA 0.08~F T 032
w/s o]tk APzl E HA 0.07~F )
032 m/sE F5 W3le] Fo] yglch 2y
A= E—7l°i0] 0.03~0.11 m/sE F7)
Fr&o] WslZe] A

A3k A7 Table 694 BE:=
A7l FARE5L Hae 0.10~H o 026

po 1
B
i
£
i

o

m/s ©|th ARizlelqE i 0.12~H
0.63m/sE 74 wW3te] Fo] Yok A
A7e ZrlRE0] 0.07-015mis B 7]
F&o WstEo] Ao wEtA AFH F
37 oA AR 7] oA A" AE 27
F40] W1, Au3)dME FUHFE F

o] Yol Aol AnE #lof & Ao A
A=

A BAbs vl E e glou B3 A
ol EAAN ARS3lE SA4RSEA JAHE
R4S e 233 A 025
m/s, "5 L&Al 0.5m/is oA 1.2mss

9} (Riskowski 2001), A F719k &=
F717F £3=)7] fsiA Zr14717AA 4~6
m/s B7)F40] lolof vk A s
(Riskowski 2000). Grub % (1974)& EAH
kA W& AsiAe
0.08 m/s ojAFelolof dckxy B3 35t 80
cm FARA A A HAFI] FIHE5E v
3} Riskowski (20017} AAIZ F7HE5R
o wodh a8y 22m AAHCAA

< BAE #9837 857 A3A
F7Y7FNA 4~6mis B71HEo] glelok

F7)5%0)

%%

Table 6. Air velocity inside the HRHB for each ventilation system under maximum

ventilation ratio

(Unit : m/s)
Survey Survey point
Item )
height | point 1| 2 3 5 6 7 8 9
2.2m 6.75 6.80 6.82 6.83 6.90 7.22 518 3.87 3.53
Duct
inlet 1.6m 0.30 0.35 0.49 0.50 0.57 0.53 0.86 0.36 0.29
inle
0.8m 0.10 0.15 0.26 0.20 0.24 0.25 0.22 0.14 0.16
2.2m 0.51 0.74 0.78 0.29 0.12 0.16 0.58 0.64 0.83
Eave
et 1.6m 0.33 0.17 0.15 0.18 0.24 0.17 0.12 0.16 0.21
inle
0.8m 0.12 0.48 0.63 0.25 0.31 0.29 0.16 0.35 0.18
2.2m 0.87 1.10 1.30 0.16 021 0.21 1.78 1.80 0.72
Ceiling
inlet 1.6m 0.25 0.43 0.13 0.14 0.23 0.37 0.09 0.10 0.09
inle
0.8m 0.13 0.13 0.15 0.07 0.15 0.14 0.10 0.12 0.09
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