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Abstract: The influences of different drainage structures on the gas—liquid separation performance of wave-plate mist
eliminator were analyzed and the parameters of drainage structure were optimized by response surface methodology.
The single factor experiment was used to select the key parameters which had significant influence on the performance
of the mist eliminator. The multivariate regression model was established using center compound design experiment in
order to analyz the interaction of parameters which had influence on mist eliminator performance coefficient. The
results showed that the key parameters which had significant influence on the performance of the mist eliminator and
their values were separation gas velocity 2.6 m/s, height of drainage hook 7.3 mm, width of front-drainage pocket 3.1
mm and width of rear-drainage pocket 2.3 mm. The calculated value of mist eliminator performance coefficient was
2.073 while the test value was 1.875 which indicated that the optimization result of response surface methodology was
credible.
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Fig.1 Schematic illustration of apparatus for performance evaluation of wave-plate mist eliminator
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Fig.2 Schematic illustration of wave-plate structure
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Table 1 Single factor experiment design

Factor

Data range Value of other factors

Gas velocity, V/(m/s)

Height of drainage hook, H/mm
Length of drainage hook, L/mm
Width of front-drainage pocket, Wi/mm
Width of rear-drainage pocket, W,/mm

1,2,3,4,56,7,8

H=10, L=6, W;=4, W,=4

5,10, 15, 20 V=5, L=6, W1=4, W,=4
6,8,10,12, 14 V=5, H=10, W;=4, W,=4
0,2,4,6,8 V=5, H=10, L=6, W,=4
0,2,4,6,8 V=5, H=10, L=6, W;=4
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performance
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Table 2 Factors and levels of central composite design
Factor Level
-1 0 1

Gas velocity, V/(m/s)
Height of drainage hook, H/mm
Width of front-drainage pocket, Wi/mm
Width of rear-drainage pocket, W,/mm
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Table 3 Results of central composite design experiment for separator performance
Factor
No Gas velocity, Helght of Wl.dth of front- Width of rear-drainage Efficiency, 7/% Pressure drop, Perfgr_m ance
Vi(mis) drainage hook, drainage pocket, pocket, Wa/mm AplPa coefficient, Pg
H/mm Wy/mm
1 6 5 2 2 72.2 110 0.66
2 4 15 6 6 59.8 102.7 0.58
3 5 10 4 4 73.8 112.8 0.65
4 4 5 6 6 65.3 49.7 131
5 5 10 4 4 73.9 113.2 0.65
6 4 15 2 2 68.1 96.5 0.71
7 6 5 6 6 68.3 111.4 0.61
8 5 10 8 4 739 122.3 0.60
9 4 15 2 2 68.4 96.5 0.71
10 6 15 2 6 62.6 209.5 0.30
11 6 15 2 2 63.4 207.4 0.31
12 4 5 6 2 66.3 46.8 1.42
13 5 10 4 4 73.8 112.8 0.65
14 5 10 4 8 75.4 112.5 0.67
15 5 10 0 4 72.9 119.2 0.61
16 5 10 4 4 73.2 112.8 0.65
17 4 15 6 2 66.9 99.3 0.67
18 4 5 2 2 68.7 50.5 1.36
19 5 10 4 4 75.3 112.8 0.67
20 4 15 2 6 62.9 97.8 0.64
21 6 5 2 6 69.8 111.8 0.62
22 5 10 4 4 74.8 112.8 0.66
23 4 5 2 6 66.1 50.8 1.30
24 5 0 4 4 59.5 41.7 1.43
25 7 10 4 4 51.2 213 0.24
26 5 20 4 4 49.1 386.5 0.13
27 6 15 6 6 59.4 228.8 0.26
28 6 15 6 2 57.1 219.6 0.26
29 5 10 4 0 72.4 112.1 0.65
30 3 10 4 4 65.2 41.5 1.57
4 BESMERIMRBE S ENNER
Table 4 ANOVA for the regression equation describing the separator performance
Source of variance df Sum of squares Mean square F value P value
Model 17 4.27 0.24 3758.28 <0.0001
Height of drainage hook (A), H 1 2.898x102 2.898x102 4591 <0.0001
Width of front-drainage pocket (B), W 1 0.022 0.022 353.17 <0.0001
Width of rear-drainage pocket (C), W, 1 4.250x10 4.250x10 6.73 0.0249
Gas velocity (D), V 1 0.079 0.079 1257.65 <0.0001
AB 1 0.022 0.022 343.40 <0.0001
AC 1 1.931x10°3 1.931x10°3 30.59 0.0002
AD 1 0.010 0.010 159.83 <0.0001
BC 1 1.133x10°2 1.133x10°2 17.94 0.0014
BD 1 2.108x10°6 2.108x10°6 0.033 0.8583
CD 1 9.252x10°° 9.252x10°° 147 0.2514
A? 1 9.947x10°3 9.947x10°3 157.59 <0.0001
B? 1 0.019 0.019 305.23 <0.0001
D? 1 0.11 0.11 1677.44 <0.0001
ABC 1 6.644x10* 6.644x10* 10.53 0.0078
ACD 1 9.190x10* 9.190x10* 14.56 0.0029
AC 1 6.398x10°3 6.398x102 101.37 <0.0001
AD 1 0.022 0.022 353.30 <0.0001
AB? 1 0.016 0.016 259.65 <0.0001
Residual 1 6.943x10~* 6.312x10°°
Lack of Fit 5 3.443x10* 6.887x10°° 1.18 0.4160
Pure Error 6 3.500x10 5.833x107°
Cor Total 29 4.27
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