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Study on influence factors of dust collection in gradient impinging stream by

orthogonal experimental design
ZHANG Ming-xing', CHEN Hai-yan*, YAN Cui-ping', GAO Ge', XU Ke'
(1. Institute of Environment and Resource, Southwest University of Science and Technology, Mianyang 621010, China;

2. Institute of Civil Engineering and Architecture, Southwest University of Science and Technology , Mianyang 621010, China)

Abstract: Based on the decrease of collection efficiency resulted from partial dust particles adhered to the equipment wall
opposite the nozzle in horizontal impinging stream, the gradient impinging stream was used to collect blend dust particles of
ammonia sulfate and ammonium nitrate . L(4°) orthogonal design was utilized to optimize the experimental parameters . The five
factors chosen for test are as follows, the nozzle velocity, the dust particles density , the space between two nozzles, gradient angle
and the water mass which wets dusty air flow, each with four levels. Experimental results showed the optimal conditions: the
nozzle velocity was 26 m/s, the dust particles density was 0.60 kg/m?,the space between two nozzles was 0.2 m, the gradient
angle was 40° and the water mass was 0.21 kg/kg of dust particles . The result of experiment under those conditions shows that
the collection efficiency can be the highest one among all the experiments, which can be up t0 96.8% and the wetting dusty air
flow be the biggest influence factor. And the phenomenon of partial dust particles adhering to the equipment wall can be avoided
effectively in gradient impinging stream.
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W/ WE/
L BIEE/m MEE/(°)  kgkg!
m*s” kg m~
1 20 0.2 0.1 0 0.00
2 26 0.4 0.2 20 0.10
3 30 0.6 0.3 30 0.21
4 35 0.8 0.4 40 0.30
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W/ B/ [IBE/
msl kgrme? . BE/(°)  kgkg! %
1 20 0.2 0.1 0 0.00  48.65
2 20 0.4 0.2 20 0.10  80.17
3 20 0.6 0.3 30 0.21 88.46
4 20 0.8 0.4 40 0.30  85.20
5 26 0.2 0.2 30 0.30  86.13
6 26 0.4 0.1 40 0.21 89.37
7 26 0.6 0.4 0 0.10  79.43
8 26 0.8 0.3 20 0.00  74.61
9 30 0.2 0.3 40 0.10  78.60
10 30 0.4 0.4 30 0.00  72.86
11 30 0.6 0.1 20 0.30  84.25
12 30 0.8 0.2 0 0.21 80.36
13 35 0.2 0.4 20 0.21  76.76
14 35 0.4 0.3 0 0.30  78.37
15 35 0.6 0.2 40 0.00  78.18
16 35 0.8 0.1 30 0.10  76.54
K, 3.0248  2.9132  2.9945 2.8881 2.7525 1263
K, 3.2954  3.2197 3.2639 3.1637 3.1598
Ks 3.1807  3.3087 3.2144 3.2503  3.3653
K, 3.1242  3.1835 3.1523 3.3250 3.3475
k; 0.7562  0.7283  0.7486 0.7215  0.6881
ky 0.8239  0.8049 0.8160 0.7909  0.7900
ks 0.7952  0.8272 0.8036 0.8126 0.8413
ks 0.7811  0.7959  0.7881 0.8313  0.8369
2 0.0677  0.0989 0.0673 0.1097 0.1532
BRFTR A B, G D, E;(0.21 0.5

(26 m/s) (0.6 kg/m®) (0.2 m) (40°) kg/kg
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