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Necessary Conditions for Optimal Ventilation of Small Windowless Piglet House with
Negative Tunnel Ventilating System
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S. H Jeon H. J Cho K Y. Oh H. H Chang

This study was carried out to determine necessary conditions for optimal ventilation of small windowless piglet house
(52 (W) x 123 (L) x 2.3 (H) m) with negative tunnel ventilating system using CFD (Computational Fluid Dynamics)
simulation. The weaning piglet house for this experiment was consisted of 4 rooms (520 (W) x 300 (L) cm), 3 fences (70
(H) cm), 1 air inlet (350 (W) x 2 (H) cm) and 1 exhaust fan (50 (D) cm), and simulated using CFD code, FLUENT. The
simulation results for the original weaning piglet house showed ununiform ventilation for each room. Therefore, to
uniformly ventilate all rooms, the heights of the air inlet and first fence were modified to 3 cm and 100 cm, respectively.
The simulation result for the modified weaning piglet house showed uniform ventilation for all rooms and the optimum

air inlet velocity of 1.4 m/s.
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Fig. 1 Photograph of the experimental windowless piglet house with
negative tunnel ventilating system.

Table 1 Size of air inlet and height of the first fence for simulation
of windowless piglet house

Hems Before After
modification modification

Size of air inlet (cm) 350%2 350%3

Height of the first fence (cm) 70 100

Air inlet

{Unit :m)

Fig. 2 Schematic diagram of the experimental windowless piglet house with negative tunnel ventilating system.
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Table 2 Simulation models of windowless piglet house

. . Size of air inlet Height of the first
Simulation models
(cm) fence (cm)
Type 1 350%2 70
Type 1T 350%2 100
Type I 350%3 70
Type IV 3503 100
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Fig. 3 Mesh made using Gambit.
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Table 3 Input values and solvers of the CFD model for experimental windowless piglet house

Input conditions and properties

Analysis model
Property Value
Density (kg/m’) 1.225 Solver Pressure Based
Cp (Specific heat, J/kg-K) 1006.43 Formulation Implicit
Thermal conductivity (W/m-K) 0.0242 Time Steady
Operating pressure (Pa) 101,325 Velocity Formulation Absolute
Viscosity (kg/m-s) 1.7894¢-05 Gradient option Gree-Gauss Cell Based
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d. Type IV: Inlet height = 3cm, height of @ fence = 100 cm

Fig. 4 Predicted air flow patterns in X-Z plane at the center of the
experimental windowless piglet house.

66

FAH AAsE EF7)7F D =il F o Wo] Hojx|=
AL #Q1E & Q) w3k 719 27171 350 em x 3 cm
ola AA @2 Fol7F 70 em W) 18 4-c9 V)T A

]
717F 350 cm x 3 cm®|2 A @2 %017} 100 cmY w2
I% 4-dE W B, A @9 #o]E 70 emollA 100
emZ A FoEN YFE Bt 8 A 73
717F OW 93 @ £ Aol 2] A @] K} Pol
Al & i%lem, 0|2 I8l Y7TE FEk] YR
28k F-F717F OW =1l & o go] "ojXjs AL &
A 5= ek w3t I 4-a, 4-b, 4-¢ H 4-4Z B EE,
A7 A717F 350 em x 3 cm®]Z HA @9 =9]7} 100
em® W(Type 1IV), 71 Bol O =l 47175 B3}
TYE A 973717} 7P o] "ol wide] @W
el A eR AA "ojA= s & 5 Uk xEst
=9 O 2 RE 10 em ¥0] T2 £XE Hlws] By,
Type L, I, Il 2 IV ol Type IV(Fig. 4-d)7} 7F¢ #<
s W-¥EhE Zle & vk FEEAR] V1T 9
5 3.0~5.1 m/sE FRFE I JLOVHMWPS, 1987), $71
T A717F 350 cm x 3 em©| 3 H HA =1 R ofR =h
Atole] HlA #o)7} 100 cm W W71 FUF F&o] 14
m/s AE HW S ) B o] AEEAAYH AR F
FEAR] -l AR R} Q7T Qa7 &7t solok
g 7oz BN ek Ay FAEALS) S 9]
E57) =4 =9, v g R E 10 em $0] F50] 014
9] AEHAE A Q7] WEelth 47 v
T4 TE5E AEEHelA At AEA7F 47 1.40 s,
141 m/sZ i FARISAT

9 5-a8} 119 5cE Hwd] B, OW =4 QW &
W Atol] HA @9 %015 70 em®P A3 AElolA 917
T 018 2 cmA 3 emE A sH A7 F5S A4S}
AlRlel wet 7175 Sate] frYE Aldg 973717 A
WA =l 5 v Wol "ojx =% v o2 RE 10 em =
ololxf 9] Fsro] = 1k Ajol7} w Aol g o 5 3l
o a2y I% 5-c8 471 018 3 em® 597 A
O =43 @ =11 Afele] HlA @2 #0]F 100 cmE
=1 J¥ 5-4E vlms] B, SR ERE 448 37 L
H 4-dx" O =l AAg 7|7 Bt Bo] "ol
upe} E4 vl o 2RE] 10 em EoolX 9 Fo) E o #
A FEdh= S & AUk olAHF FLsHA )t
Holl mEt B3 372 QA% 357 A F9 AEY
2 53 BEE EAlse] YERR] s o BAEIT
= ulg o 2HE 10 em =0 5 Type 19 2% 0.11
m/s ©]3}, Type 119 7% 0.11 n/s ©]3}, Type 1S 3%
0.08 m/s ©|3}, Type IVS] 7% 0.08 m/s ©J3IE FAIEH L.




0.01

0.01

d. Type IV: Inlet height = 3cm, height of @ fence = 100 cm

Fig. 5 Predicted air flow patterns in X-Y plane at 10 cm above
floor of the experimental windowless piglet house.
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Table 4 CFD predicted and measured maximum velocities in piglet

rooms (unit : my/s)
Windowless piglet Room number
house @ ) 3 @
CFD 0.05 0.11 0.1 0.08
Type 1
Measured 0.06 0.11 0.10 0.07
CFD 0.06 0.11 0.11 0.10
Type 1I
Measured 0.05 0.11 0.11 0.08
CFD 0.03 0.08 0.06 0.05
Type LI
Measured 0.04 0.08 0.06 0.05
CFD 0.06 0.08 0.06 0.06
Type IV
Measured 0.07 0.08 0.07 0.06
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