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Effects of Ventilation Systems on Interior Environment of the

Growing-finishing Pig House in Korea

Song, J. I, Yoo, Y. H, Jeong, J. W, Kim, T. I, Choi, H. C, Kang, H. S, Yang, C. B.
and lLee, Y. Y.*
National Livestock Research Institute, R.D.A.

Summary

An experiment was conducted to establish comparison of ventilation efficiency in an enclosed and
conventional growing-finishing pig house. The experimental pigs were in winter and summer. The
main results of the experiment are as follows : Then the air from planar slot inlet the pig house flow
out through the sidewall outlet operated by exhaust fan(Gl). The second structure has an air input
through the circular duct inlet are placed side the juncture of the entering wall and the air into the
pig house flow out through the chimney and pit outlet are operated by exhaust fan(G2). Through the
air into relay fan the pig house flow out through the curtains in sidewall(G3). Similarly, air comes in
through the circular duct inlet are placed the air into the pig house flow out through the curtains in
sidewall (G4). Air flow rate on the floor level which is the low part of pen and the living area of
pigs in the G2 and G4 system during winter was measured at 0.2 to 0.3 m/s at the 0.5 to 0.6 m/s at
the maximum ventilation efficiency. As for the results of detrimental gas(ammonia) concentration ratio
analysis, while G2 and G4 system sustained of summer 13.3 ~ 16.6 ppm, winter 14.0 ~ 14.6 ppm
level, G1 and G3 system sustained of summer 14.6 ~ 20.3 ppm, winter 20.3 ~ 25.0 ppm, and the
latter one is lower than that of the G1 and G3 system.

(Key words : Environment, Growing-finishing pig house, Ventilation system)
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Table 1. Ventilation types of enclosed and open growing-finishing pig house surveyed

Ventilation systems
Item
Inlet Outlet
Planar slot inlet low entering walt” Side wall fan
Enclosed - ) -
Circular duct Side wall fan, Pit
Ope Relay fan” Open
n
Circular duct fan® Open, Gable
g1, 2G2, ¥ G3, Y Ga.
Table 2. Specifications of the growing-finishing pig house
' Ventilation systems
Item
Gl G2 G3 G4
R val 20 Roof 19.8 19.8 19.8 19.8
- value (TCW)- Foide wall 12.8 128 54 54
Compartment size (m) 8 x 14 8x14 8 x 30 8 x30
Pen size (m) 25x%39 25x%x39 24 %39 24 <39
Alley width (cm) 80 80 80 80
Fan specification 9500, 230 ~ 5,580 m’h %500, 180 ~ 4,550 m*/h
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Table 3. Specifications of measuring instrument
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Item Model Specification
Temperature TSI 8360-M-GB 0~ 100C

Relative Humidity » 0 ~ 100%

Air speed " 0~ 12 m/s, 0 ~ 50 m/s
Gas (NHs) Gastec 801 0 ~ 30 mg/L
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Fig. 2. Measurement locations of pig house.
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Table 4. Temperature and relative humidity at each ventilation types of enclosed and open
growing-finishing pig house in summer
tem | Outside Tempe'rature( T) Average Relafwe humtdxty('%)
Front Middle Rear Interior Exterior
Gl 315 32.1 334 33.8 3341 77 72
G2 313 318 32.5 33.0 324 68 70
3 319 324 327 329 326 71 69
1 317 32.1 323 322 322 70 68
G4 : Qutside airspeed(1.2 m/s).
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Fig. 3. Air temperature changes of the growing-finishing pig house in summer.
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Table 5. Temperature and relative humidity at each ventilation types of enclosed and open

growing-finishing pig house in winter

. Temperature( C) Relative humidity(%)
Item Outside - Average -
Front Middle Rear Interior Exterior
Gl 3.6 18.1 18.9 19.5 18.8 72 64
G2 39 17.9 18.7 19.1 18.5 69 61
G3 2.8 15.8 16.3 16.9 163 67 58
G4 3.2 16.4 16.9 16.8 16.7 64 62

=3, G4 : Outside airspeed(2.6 m/s).
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Fig. 4. Air temperature changes of the growing-finishing pig house in winter.
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Table 6. Air velocity distribution of the enclosed and open growing-finishing pig house in summer

(Unit: m/s)
o Measurement point
Ventnlat;on Front Middle Rear
e Upper | Middle | Low Upper | Middle | Low Upper | Middle | Low

Gl 23 1.6 0.2 0.8 0.5 0.2 0.6 0.4 0.2
G2 6.3 24 0.5 6.9 2.7 0.6 6.5 2.8 0.6
G3 1.8 3.5 0.2 1.3 29 0.3 1.5 2.2 0.2
G4 5.8 1.8 04 6.2 2.1 0.5 6.4 23 0.5

* Exhaust fan operation rate : 100%(5,580 m3/h).
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Table 7. Air velocity in minimum ventilation rete of the enclosed and open growingfinishing pig

house in winter

(Unit : m/s)
Measurement point
Item Front Middle Rear
Upper | Middle Low Upper Middle Low Upper Middle Low
Gl 0.8 0.2 0.0 0.5 0.2 0.0 0.4 0.2 0.0
G2 21 0.7 0.2 22 0.9 0.3 24 0.8 0.2
G3 09 0.4 0.1 0.7 0.3 0.0 0.8 0.2 0.0
G4 1.8 0.8 0.3 22 0.6 0.2 2.1 0.7 0.3
* Exhaust fan operation rate : 25%(780 m3/h).
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Table 8. Ammonia concentration in the encloszd and open growing-finishing pig house in summer

and winter (Unit : ppm)
L Measurement poiht
Item Season Ventilation rate - Average
Front Middle Rear
Gl 18 21 22 203
G2 . 15 17 18 16.6
Summer Maximum
G3 14 15 15 146
G4 13 14 13 13.3
Gl 23 25 27 25.0
G2 . . 15 13 16 14.6
Winter Minimum
G3 19 20 22 20.3
G4 14 13 15 14.0

*Gl G2, G3, G4 : See table 1.
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Fig. 5. Ammonia concentration of the growing-
finishing pig house.
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