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Dust Spatial Distribution and Emission of Tunnel

Ventilated Windowless Broiler Building
Choi, H. C., Yeon, G. Y., Song, J. |, Kang, H. S., Kwon, D. J., Yoo, Y. H,,
Yang, C. B, Chun, 8. S.* and Kim, Y. K.**
National Livestock Research Institute, RDA, Suwon, Korea 441-350

Summary

This study investigated the spatial distribution of dust originating from tunnel-ventilated
windowless broiler building measuring 12 m wide, 61 m long, with a side wall height of 3 m
and a capacity of 16,982 birds. Dust concentrations in terms of total suspended particles (TSP),
and particulate matter of sizes 10 ym (PM10), 2.5 ym (PM2.5), and 1 gm (PM1) were measured at 30
minutes interval by using GRIMM Aerosol Monitor (GRIMM AEROSOL). The spatial distribution
of dust showed the lower dust concentration in the inlet than in the outlet of the tunnel
ventilation, and dust concentration decreasing as the dust size decreased, as follows: 317.9 pg/m’
TSP; 74.7 yg/m’ PM10; 9.7 yg/m’ PM2.5; and 6.2 yg/m’ PMI1 in the inlet; and 2,678.5 ug/m’
TSP; 555.5 yg/m’ PM10; 33.3 ug/m® PM2.5; and 102 yg/m’ PM1 in the outlet. The dust
concentration emitted from the tunnel ventilated fan was 446.6 ;1g/m3 TSP; 129.1 ug/m3 PM10;
15.8 pg/m’ PM2.5; and 6.1 ug/m® PM1 in the 3 meters from the fan and 25.1 ug/m’ TSP; 8.8
ug/m’ PM10; 5.6 pg/m® PM2.5; and 4.9 yg/m® PMI1 in the 50 meters from the fan.

(Key words : Dust, Particulate matter, Distribution, Windowless, Broiler)
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Fig. 1. Dust monitoring point of the inside and outside of broiler building.
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Table 1. Spatial dust distribution in different position of tunnel ventilated windowless

broiler house

(ug/m’)
Position TSP PM10 PM2.5 PM1.0
Inlet air 222 9.5 7.2 6.3
right 351.0 823 9.1 58
Front, 1/4 middle 301.9 70.9 10.0 6.4
left 1,366.0 322.8 222 7.8
right 1,918.2 428.0 249 7.2
Middle middle 1,032.8 247.7 17.7 7.0
left 1,635.7 3729 243 8.0
right 1,3472 319.5 23.5 9.8
Rear, 3/4 middle 1,580.6 378.4 24.1 8.7
left 1,622.6 3534 249 8.2
right 2,877.4 603.5 359 113
3m from fan middle 3,092.2 606.7 36.3 10.9
left 2,065.8 456.3 27.6 8.3
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Fig. 2. Dust spatial distribution in tunnel ventilated windowless broiler house.
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Table 2. Dust emission rate in different distance from exhaust fan in tunnel ventilated

windowless broiler house

(ug/m’)
Position TSP PM10 PM2.5 PM1.0

right 574.8 156.2 18.0 6.4

3m from fan middle 354.8 94.4 14.6 6.0
' left 410.3 136.6 14.9 6.0
right 386.1 110.6 10.7 5.5

10m from fan middle 127.6 36.4 72 53
left 128.7 36.1 7.6 53

right 141.5 395 7.6 52

20m from fan middle 190.7 62.2 8.2 54
left 136.7 336 7.2 52

50m from fan left 25.1 8.8 56 49
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Fig. 3. Dust emission rate in different distance from exhaust fan in windowless broiler

house.
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Fig. 4. Comparison of dust concentration
on the inlet and outlet in window-
less broiler building.
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