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Dust Collecting Efficiency Using Cyclone Deduster in

Weanned Piglet Building.

H. C. Choi, D. S. Lee, D. J. Kwon, H. S. Kang, Y. H. Yoo, J. I. Song, H. H. Seong,
H. H. Kim, 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 collecting efficiency of cyclone deduster installed
in weaned piglet building in third weeks of age. There are two peaks of high level of dust
concentration in piglet house at the time of 09:00~10:00(5,322ug/m’) and 19:00~20:00(6,763 ug
/m?), but the peaks of dust concentration in the building used cyclone deduster was decreased to
3,614.8 and 2,229.5ug/m’, respectively. Collecting efficiency of total suspended particulate(TSP),
particulate matter less than 10ym(PM 10) and particulate matter less than 2.5m(PM 2.5) in
weaned piglet building used in cyclone deduster was 38.3%, 32.5, 21.8, respectively. Aerial dust
in weaned piglet building by number basis in the range of 0.745~1.08ym was 53.5%. But dust
distribution over 10ym in volume basis was 82.8% and 86.2%. Crude protein of dust was 25.9~
32.7%, and it was higher than feed crude protein(22.0%). Heavy metal concentration of dust was
also high level compare to that of feed.

(Key words : Weaned piglet building, Dust, Cyclone, Deduster)
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Table 1. Specification of dust collector
Collecting type Electricity Flow rate Diameter Lenth
Cyclone 205W/hr 1,200m’/hr 290mm 1,000mm
fan
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Fig. 1. Diagram of cyclone deduster.
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Table 2. Specifications of measurement instrument
Item Model Specification
Dust concentration Fh62-1(ESM Eberline Ltd, Germany) 10.0mg/m’
. Master sizer Microplus Ver. 2.18

Dust size (Malvern instruments Ltd, UK) 0~1,000/m

Dust shape SEM(XLGP-30, Phillips Ltd, USA) 100,000X
2. B4y 23 Y 1%

a71d AZdE EXds = FHL2 Fhe2-l
(ESM EberlineAl)E o] &3}o] TSP(Total Sus-
pended Particulate), PM 10(Particulate matter
less than 10gm), PM 2.5(Particulate matter less
than 2.5m)ol sl 308 7ZFoz ZAs
Hen HAAAZ EHE BAE Y=E
A 7](Master sizer Microplus Ver. 2.18, Mal-
vern instrumentsAhHE o] &3&le] JEo B
zAsgon WA dyEs 33
AOAC(1995)H ol ojatd EXatxlon
o AAEwAH H7-2 SEM(Phillips Ltd.)
< o] &3t A EAH-

Y

rlo

2]

¢

1. A=A 28EE

Fig. 2014 RE 49} Zo] WAXAAVE
AAEA &2 diEzT A=A ElFEE
AR BFFo] B ¥ Ahe] =gt
qe e AFoIAnh. TSP A5 HAAA
Vg 71E57]) Aole obE 09:00~10:00 A}
olo] BAEFLEI} 5302ug/m’o R 1X HAE

2% 19:00~20:00¢] 6,763ug/m*
£ gAHey oFo) o L& A
o]t} o] 932 Health and Safety

Executive®oll A A A3k 7} FH =534

it}
~

|

8000
—e—C-TSP - ®- C-PM10
7000 1 —&—C-PM2.5 -t T-TSP
® T-PM10 e T-PM2.5
6000
5 5000
S
%
g g5 4000
£ 2
o
% 3000
3
[a]
2000
1000
0
0:00 3:00 6:00 9:00 12:00 15:00 18:00 21:00
Time

Fig. 2. Dust concentration of weaned piglet building in 3rd weeks of age.
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Fig. 3. Average dust concentration of weaned piglet building in 3rd weeks of age.
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Fig. 4. Particle size distribution of aerial dust in weaned piglet building by number basis.
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Fig. 5. Particle size distribution of aerial dust in weaned piglet building by volume basis.
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Fig. 6. Scanning electron micrographs of dust particles collected from cyclone deduster in

swine growing building.
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Table 3. Composition of experimental feed and dust

(DM basis)
Items Unit Feed Dust 1 Dust 2
Crude protein 19.81 32.74 25.9
Crude fat 8.34 11.75 9.07
Crude fiber 1.61 0.14 0.15
Crude Ash 6.93 15.48 14.9
Salt 0.98 1.05 0.82
Ca % 0.75 0.51 2.09
P 0.58 0.51 1.63
0.78 0.83 2.02
Na 0.21 0.15 0.43
Mg 0.12 0.15 0.68
Fe 325.15 10,478.6 2,631.9
Mn 69.16 3452 244.8
Zn 970.95 2,016.5 316.1
Cu 83.53 388.5 209.1
F 85.33 548.1 109.9
Cr (ppm) 1.07 3.5 3.41
Pb 2.98 6.71 4,68
cd 0.13 0.58 0.08
As 0.80 1.73 0.87
Hg 0.00 0.02 0.01
S 0.12 0.26 0.29
: (%)
Si02 0.19 0.70 0.76
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