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Seasonal Dust Concentration and Characteristics
of Windowless Broiler Building

H. C. Choi, G. Y. Yeon, J. |. Song, H. S. Kang, D. J. Kwon, Y. H. Yoo,
A. J. Barroga, C. B. Yang, S. S. Chun* and Y. K Kim**

National Livestock Research Institute, RDA, Suwon, Korea 441-350,

Summary

This study was carried out to investigate the concentration and characteristics of dust originating
from windowless broiler building in each season. 12.0m width and 46 m lenth with side wall
height of 3.0 m was investigated and capacity was 12,800 birds at a stock density of 23.2 birds
per square meter. Dust concentrations in terms of total suspended particles (TSP), and particulate
matter of sizes 10 ym (PM10), 2.5 ym (PM2.5), and 1 ym (PM1) were measured at 30-minute intervals.
On the basis of broiler age, the average dust concentration in summer in TSP as follows: 1,229
904.5 558.8 and 1,053 ,ug/m3 on the broilers’ first to fourth week of age, respectively. But during
winter, the average dust concentration showed an increasing pattern, as follows: 465.4, 1,401,
4,497, 5,097 and 6,873 ;1g/m3 on the broilers' first to fifth week of age, respectively. The maximum
dust concentration of 11,132 /zg/m3 was observed on the fifth week. On a daily basis, the
maximum dust concentration during summer was detected in early morning, and the minimum in
the afternoon. The aerial dust particle size of 0.05~0.35¢m was the highest in number. But on
volume basis, particle size of 16~99 um had the largest percentage in the broiler house. Crude
protein of the dust (42.8~65.2%), on dry matter basis, was higher than that (20.5~24.5%) fed to the
broilers. Heavy metal concentration of the dust also had high levels compared with that of the
feed.

(Key words : Broiler, Dust, Dust concentration, TSP, PM)
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Fig. 2. Dust concentration of windowless
broiler building in the 1st weeks of
age.
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Fig. 3. Dust concentration of windowless
broiler building in the 2nd weeks of
age.
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broiler building in the 4th weeks of
age.

Z HAAS AdE PR FE

A

A

Jm

3000 .1

— TSP

—F-PM10 —a&—PM2.5 -
2500
2000

1500

ug/

1000

500

0 T s
0:30 3:30 6:30 9:30 12:3015:3018:3021:30

Spring(2003.5.30)

12000 ' wwtpun TSP ~~i—PMI0 —a—PM2.5

0:30 3:30 6:30 9:30 12:30 15:3018:30 21:30

Winter(2003.03.19)

Fig. 6. Dust concentration of windowless
broiler building in the 5th weeks of
age.

Aol A F3 AE, Ha, Ao WA

FTEE table 1°9A E&
FHA BT TSP =

vke} Zh BE |
£ 1,046pg/m’0) o1
PMI10 187.9, PM2.5 140.6S B glon] ozt
1,354pg/m’, BAZ T42ugm’o 2 Hizgkat
HAazke Aol7t bE FHo| nHlsle] =X
IR B dAE TEE HY AL ¢
Rom 25N B HAEE7l TSP
2,161ug/m’S B F 35 4% ¢
558 R Fubrlae 37| Fo|
& =)
1,2294g/m’,

A 15

PM10

o alr M o 4 §2
o,

— 201 —



kA A 11 A3 5

Table 1. Dust concentration of windowless broiler house in each weeks of age (Unit : ug/m’)
Item Spring Summer Winter
TSP | PM10 |PM2.5| TSP | PMI10 | PM2.5 | PM1.0 | TSP | PMI0 |PM2.5
|s¢ | Max. | 1354 | 413 | 174 1308 | 5051 | 406 18.1 | 794 | 617 | 157
Min. | 742 | 119 | 103 160.8 | 58.6 | 104 3.6 | 307 | 321 65
week Avg. | 1046 | 187.9| 140.6 {1229 | 472.6 | 329 73 | 4654 | 42941 1223
ond | Max. | 2094 12579 | 652 12355 | 8427 | 47.9 | 331 | 2023 | 936 | 198
Min. | 1389 | 420 | 244 139.5| 39.1 4.4 23 | 1051 | 411 | 123
week Avg. | 2161 | 1245 | 4124 | 9045 | 3087 | 27.3 147 | 1401 | 676.5| 1713
3d | Max. | 2676 | 1266 | 416 | 1050 | 562 243 7.1 | 6077 {2234 | 210
Min. | 225 | 117 55 149 41.5 38 1.0 | 2485 | 152 85
week | avg | 1014 | 639 | 2148 | 5588 | 1766 | 9.7 3.5 | 4497 | 1039 | 1445
an | Max. | 1822 2480 1130|2248 | 700.2 | 494 17.3 | 7600 | 3684 | 389
Min. | 363 { 339 85 209.6| 77.1 | 109 22 | 2160 | 556 | 129
week Avg. | 1116 | 1143 | 354.1 [ 1053 | 2854 | 21.3 6.9 | 5097 |2344 | 2805
sy | Max. | 2650 | 483 | 432 11132 | 5793 | 565
Min. | 441 | 290 0.0 3547 | 1098 | 119
week | avg. | 1278 | 2786 1004 6873 |5793 | 565
472.6, PM2.5 32.9, PM1.0 73°|%lem 2534 2 2XQ AJE 22X
Al HF TSP ¥EE 904.5ug/m’, 3FHA
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Fig. 7. Particle size distribution of aerial dust in windowless broiler building by volume basis.
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Fig. 8. Particle size distribution of aerial dust in windowless broiler building by number
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Fig. 9. Scanning electron micrographs of dust particles collected from windowless broiler
building.
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Table 2. Ingredient of feed and dust in experimental broiler house (DM basis)
. Feed Dust(weks of age)
ftems Unit [~ Srarter | Grower | Fimsher | Ist_ | 2nd | 3d | 4t | 5;
Crude protein 24.5 22.1 20.5 533 42.8 56.3 64.6 65.2
Crude fat 79 5.6 6.7 3.29 2.58 3.05 345 3.69
Crude fiber 341 3.19 2.87 1.52 1.04 1.96 2.56 237
Crude Ash 6.75 6.45 7.18 10.8 10.2 12.6 13.5 133
Ca % 1.01 1.37 1.35 1.74 1.67 226 232 2.28
P 0.85 0.93 0.83 1.11 1.04 1.44 1.47 1.41
K 0.76 0.25 0.20 1.19 0.82 1.05 1.32 1.30
Na 0.24 0.25 0.25 0.43 0.37 0.45 0.49 0.55
Mg 0.23 0.18 0.19 0.57 0.45 0.64 0.73 0.69
Fe 326 440 446 1324 2777 1639 1353 1225
Mn 126 20.9 202 247 241 316 333 311
Zn 264 16.8 15.3 176 164 164 170 176
Cu 20.1 11.5 10.6 46.2 41.2 40.1 494 434
F 344 343 338 0.0 15.5 572 0.0 0.0
Cr PP a8 | 167 | 2,00 54 | 371 44 38 | 43
Pb 5.68 3.44 3.40 8.02 8.04 7.34 7.37 6.61
Ccd 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
As 0.94 0.80 0.79 1.08 0.97 1.10 1.14 1.11
Hg 0.0 0.0 0.0 0.01 0.04 0.02 0.02 0.01
S 9% 1.7 0.73 032 0.65 0.52 0.58 0.63 0.58
SiO2 0.17 1.03 0.93 0.32 045 041 0.37 0.28
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