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Analysis of Airflow Characteristics in an Enclosed
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Summary

Experiments were carried out to evaluate the air speed distribution of an enclosed growing-
finishing pig house in summer and winter. The data taken by experiments were compared to
validate with the calculated air speeds by a commercial CFD code, FLUENT. Air basically enters
into the house through Baffled slot Inlet and leaves through a exhaust fan attached on the
Exhaust fan in exiting wall of the house. Air speeds were measured as 2~2.5m/s at the two side
slot in winter and 0.8 m/s in summer. The validation showed that a CFD simulaton is one of
feasible methods to predict airspeed distribution in the growing-finishing pig house.

(Key words : Airflow, CFD, Enclosed growing-finishing pig house, Ventilation system)
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Fig. 1. Physical model of the enclosed
growing-finishing pig house.
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Fig. 2. Longitudinal view(X-Z) and dimen-
sions of the enclosed growing-
finishing pig house (meters).
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Fig. 3. X-sectional view(Y-Z) and dimension
of the enclosed growing-finishing pig
house(meters).
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Table 1. Specifications of measurement instrument
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o,
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Environmental factors Model Specification
Air speed (recoder)” Multi point 32 channels
Air speed” Single point 0~50 m/s
Ventilation fan Side wall ®500 5,580~8,510 m’/h

D. 2, Accuracy : Y 10.05, ? +0.02.
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Table 2. Experimental design for the ventilation system in the growing-finishing pig houses

Ventilation type

Inlet

Exhaust

Negative pressure

Baffled slot Inlet

Exhaust fan in
exiting wall

Table 3. The experimental test cases

Total inlet Inlet Total Q Air exchange Outlet Outlet

Item area velocity , Rate areg vel.
(m") (m/s) (m’/s) (ACH) (m’) (m/s)

Case 1 2.000 2.5 5,000 25.02 0.982 5.093
Case 2 2.000 0.8 1,600 8.00 0.982 1.630

Table 4. Input values of the CFD model for experimental enclosed growing finishing pig

house

Property Units Value (s)
Density kg/m’ 1.225
Cp (Specific heat) j/’kg-k 1006.43
Thermal conductivity w/m-k 0.0242
Viscosity kg/m-s 1.7894e-05
Molecular weight kg/kgmol 28.966
L-J Characteristic length angstrom 3.711
L-J Energy parameter k 78.6
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Table 5. Air velocity distribution of the enclosed growing-finishing pig house in summer

(m/s)
Front section Middle section Rear section
Location
Left Alley | Right Left Alley | Right Left Alley | Right
Upper 2.59 0.03 2.61 2.73 0.04 2.62 2.48 0.04 2.49
Middle 1.77 0.04 1.53 1.82 0.04 148 1.65 0.03 1.47
Lower 0.29 0.10 0.34 0.31 0.08 0.29 0.31 0.08 0.28
* MeantSTD : 0.23£0.10 m/s
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a) Predicted air flow patterns in Y-Z plane of
the growing-finishing confinement in Winter.
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Fig. 6. Calculated and experimented airflow
patterns at winter condition (ACH =
8.0, air speed at inlet = 0.8 m/s).
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Table 6. Air velocity distribution of the growing-finishing pig house in winter (m/s)

Front section Middle section Rear section
Loation
Left Alley Right Left Alley Right Left Alley Right
Upper 0.18 0.01 0.46 0.17 0 0.30 0.21 0.01 0.39
Middle 0.29 0.02 0.39 0.18 0.03 0.56 0.18 0.00 0.29
Lower 0.17 0.01 0.15 0.09 0.01 0.12 0.13 0.02 0.09
* MeantSTD : 0.06+0.04 m/s
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