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Environmental Survey to a Ventilation System on the

Enclosed Farrowing-nursery Pig House in Winter
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Summary

This study was conducted to improve a ventilation system on the enclosed farrowing-nursery
pig house in Korean swine facilities. This survey ventilation system types four major structures.
The first structure has planer slot inlet, where air comes in, and these are placed outside the
wall under the eave. Then the air from the pig house flows out through the chimney outlet
operated by an exhaust fan(V1). The second structure has an air input through the perforated
ceiling inlet, then the air from the pig house flows out through the chimney outlet operated by
an exhaust fan(V2). Through the circular duct inlet placed inside the juncture of the entry wall,
air also comes in(third structure). Then, air from the pig house flows out through the chimney
outlet operated by an exhaust fan(V3), Similarly, air comes in through the circular duct inlet
placed inside the juncture of the entry wall, but air from the pig house flows out through the
side wall by an exhaust fan(V4). Temperature, relative humidity, air velocity and ammonia
concentration(NH3) were measured in the interior farrowing-nursery pig house during winter. The
results were as follows; Interior temperature at the pig house was not remarkably different in all
ventilation systems. The V4 system had low area air velocity, and this was better than other
systems. It also had a lower ammonia concentration than other systems. V3 and V4 systems had
stable airflow patterns, better than other systems. Therefore, it is suggested that the V3 and V4
ventilation system be applied in the enclosed farrowing-nursery pig house in winter.
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Fig. 1. Ventilation systems of the enclosed farrowing-nursery pig house,
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Table 1. Ventilation systems of the enclosed farrowing-nursery pig house

Item Ventilation systems
Inlet Outlet
V1 Planer slot inlet entry wall Chimney fan
\ Perforated ceiling inlet entering wall Chimney fan
V3 Circular duct Chimney fan
V4 Circular duct Exhaust fan in side wall exit

Table 2. Specifications of the farrowing-nursery pig house

ltem Ventilation systems
\4! V2 V3 V4

) ) Roof 75 100 75 75
Insulation thick(mm) Side wall 0 50 50 50
Compartment size(m) 5.4 X 12 54 x 10 54 X 10 54 X 12
Pen size(m) 1.8 X 2.4 20X 22 1.8 X 22 1.8 X 22
Alley width(cm) 60 80 80 80
Heads(Sow) 12 10 12 12
Fan specification ENI®500, 5,580 ~ 8,510m’/h

2. ZAFANZL B FEa

ALE 2YTH Yd 2974
54 PEe] 432 thro] AN ST
$ EARE A7IE o), A4, FHHRE

] 2o - AHEAol gtk

7l 25, &k, 87175, ZL0KNHy)

o

= : Balw/
HE 01T/ +03T, §% : Bals/AE 0.1%
/3%, F& : BEa%/A% 0.0lm/s/ £1.5%
Q1 I A F 2 A (Model 8360-M-GB, TSI Incorpo-
rated) 71718 ©]§ SHAEo] AL e
A EA Y. ®EvtE FEQD gREYol
(NHs) £7& Gastec(Model 801)& °]§ A&
o] Fd oA HAR & dHE HIH
Al AR A HAIY F7) FU7IE Hol
Ha 7] AdoA 1§ Tt =9 uigdez )
Bl o 60 cm EolollA &A3t.

L SR E

‘ESAL v"d o 28E 30, 120, 180cme]

Fo| BHA FH¢ 2 4 FITEY FY
¥ 7394 $ 272 FelN SR
o @ @] @ ;
Lo b Selel e
1 > : f e nga
'3 el = R : R
,lfn-dde Rightsifi Q@] @

Entering door

Location . ¢ Upper Middle Low

Fig. 2. Measurement locations of pig house.
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Fig. 3. Temperature distributions at each ventila-
tion systems in the enclosed farowing-
nursery pig house in winter.
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Fig. 4. Humidity distributions at each ventila-
tion systems in the enclosed farrowing-
nursery pig house in winter.
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Table 3. Temperature and relative humidity at each ventilation systems in the enclosed

farrowing-nursery pig house in winter

. Temperature( ‘C) Relative humidity(%)
Item Outside - Average - -
Front Middle Rear Interior Exterior
Vi1 24 26.7 272 279 272 52 57
V2 29 26.9 27.8 28.1 27.6 48 62
V3 3.2 26.3 26.8 27.2 27.7 55 59
V4 2.6 26.1 26.3 26.8 26.4 57 63
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Table 4. Air velocity in minimum ventilation rate in the enclosed farrowing-nursery pig house in

winter (Unit : m/s)
Measurement point
Item Front Middle Rear Average
Upper | Middle | Low | Upper | Middle | Low | Upper | Middle | Low
V1 1.3 0.3 - 1.5 0.5 - 1.6 0.5 - 0.63
V2 1.2 0.4 - 14 0.5 - 2.1 0.8 - 0.71
V3 1.5 0.8 0.2 1.4 0.7 0.3 1.8 0.6 0.3 0.84
V4 1.7 0.9 0.3 1.6 0.8 04 | 20 0.9 0.3 0.99
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5. Air velocity distributions at each ventila-
tion systems in the enclosed farrowing-
nursery pig house in winter.
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Table 5. Ammonia concentration in the min-
imum ventilation rate in the en-
closed farrowing-nursery pig house

in winter (Unit : ppm)
Ttem Measurement point Average
Front Middle Rear 8
= I 15 15 13.3
V2 3 16 17 15.3
Vi 10 9 10 9.6
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