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Orthogonal experiment of refraction nozzle
in vent wash exhaust hood
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(1. Technical and Research Center of Fluid Machinery Engineering, Jiangsu University, Zhenjiang, Jiangsu 212013, China; 2. Shanghai
Xian Dai Architectural Design( Group)Co. , Ltd. ,Shanghai 200041, China)

Abstract: The performance of nozzle has decisive influence on the oil cleaning of vent wash exhaust
hood. In order to analyze the performance parameters of refraction nozzles, an orthogonal experiment was
carried out. The relations with structural parameters, working conditions and hydraulic performance of re-
fraction nozzle on vent wash exhaust hood were studied. An orthogonal array with five factors and four
levels was selected in the experiment. The targets of range,spray area, water particle size were evaluated
by using synthetical point system, and their relationships were found. The order of factors which affected
spray performance were obtained through the orthogonal experiments; The sequence is working pressure,
diameter of base circle, height of refractive face and angle of refractive face. The best working condition
was that; the pressure of the vent wash exhaust hood was 0.3 MPa, the hole diameter and height of re-
fractive face are both 1 mm, and the refraction angle for the nozzle was 120°, which gives the best spray
uniformity, atomization and spray area.
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Fig.1 Working principle of vent wash exhaust hood
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Fig.2 Structure of refraction nozzle
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Fig.3 Schematic of spraying shape
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Tab.1 Experiment factors standard

B X
¥
A/MPa B/mm C/mm D/(°)
1 0.20 1.6 0.8 120
2 0.25 1.4 1.0 135
3 0.30 1.2 1.2 140
4 0.35 1.0 1.4 150

#iL1.60 mm. 1 ~ 8 S ERE,9 ~ 16 54
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SREEAR;1 SEBMAERE/, 15 SRK % m
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Tab.2 Test program and summary of results

RReT 4 B C D Yu Ya Ya ¥
1 4 B, C, D 1.33 1.54 2,43 0.44

2 4, B, € D, 160 3.53 1.76 3.37
3 A, B, G Dy 1.62 3.62 1.8 3.40
4 A, B, € D, 1.59 2.34 1.87 2.06
5 4 B, C Dy 172 4.2 1.62 4.06
6 A, B, € D, 160 2.34 1.86 2.08
7 A, By C, Dy 175 2.94 174 2.95
8 4, By C, D, 170 4.03 1.68 4.05

9 A3 B, C; D, 1.84 4.87 1.57 5.14
10 A3 B, Cy D; 1.8 3.58 1.60 3.83
11 A, B, [ D, 1.8 3.22 1.60 3.47
12 A B, C, D, 1.8 5.22 1.50 5.57
13 A, B, C, D, 1.8 3.77 1.58 4.08
14 A, B, C, D, 1.89 503 1.55 5.37
15 A, B, C, D, 1.9 524 1.62 5.52
16 A, B, C, D; 1.8 3.29 1.57 3.58
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Tab.3 Result analysis of multi-index experiment

¥ A B C D

A 2.32 3.51 2.39 3.65
5 3.36 .73 4.7 3.74
b7 4.50 3.84 4,56 3.79
¥4 4.7 3.8 3.23 3.70
R 2.39 0.33 2.31 0.14
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R2ARBHRNER K3 AERMT. AR
298, ENRK, SEEK, MERER/N, BEH
BT 0.3 MPa &, 1B EARFAE, SHIBSTHE
W4 1 ~ 8 BRI HEB/NT 1. 7 m, AN HHRBBRS
££,9 ~ 16 SRARHFEEE 1.8 m, FEHERITE
R 2 KRBRBEBEERAT 3 m’,9 KRB FRRZ
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loER e EmE. THEAE NKFER
A;B,C,D; B4 &K A,B,C,D, , BN 5 AWK 7E
BKEEANBRETIERES R 0.3 MPa, B L B £
Z¥2H:d=1 mm,h =1 mm,0 =120°.
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