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Orthogonal Design and Analysis for Ventilated Cavitation
Experiment Around Revolution Body

KONG De-cai, ZHAI Zhang-ming, YOU Tian-qing, WANG Zhan-ying

(Beijing Institute of Astronautical Systems Engineering, Beijing 100076, China)

Abstract: Model experiment is an important method of hydrodynamic research. The ventilated
cavitation experiment around revolution body always being extensive and complex, orthogonal de-
sign of ventilated cavitation experiment can reduce the amount of the cases, save expenditure and
shorten the experiment cycle, obtain the main influence factors of the cavity characters based on
the results analysis. This work was of a great engineering application value and effective guidance
for following study in this field.
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Tab.1 L, (3*) Orthogonal table
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1 H1 V1 S1 D1
2 H1 V2 S2 D2
3 H1 V3 S3 D3
4 H2 Vi S2 D3
5 H2 \%4 S3 D1
6 H2 V3 S1 D2
7 H3 V1 S3 D2
8 H3 V2 S1 D3
9 H3 V3 S2 D1
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Fig. 1 Schematic figure of experiment scheme based on

L, (3*) Orthogonal table
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Fig. 2 Size of the water tank and schematic figure of

the revolution body installation site
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Tab. 2 Table of factors’ level

S KB 18 gl SR s
KF H/HO V/Vo S/S0

1 0. 86 0. 84 0. 60

2 0.93 0.92 0. 80

3 1. 00 1. 00 1. 00
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Tab.3 Label design for the model experiment
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Tab. 4 Experiment plan of L, (3*)

514 1 2 3

WIS SR kg H/Ho sl V, Vo iR S/S0

1 0. 86 0. 84 0. 60
2 0. 86 0.92 0. 80
3 0. 86 1. 00 1. 00
4 0.93 0. 84 0. 80
5 0. 93 0.92 1. 00
6 0.93 1. 00 0. 60
7 1. 00 0. 84 1. 00
8 1. 00 0.92 0. 60

9 1. 00 1. 00 0. 80
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Tab.5 Experiment results based on L, (3*)

545 1 2 3 28
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e H/HO V/Vo S/S0 KB C/Co
1 0. 86 0. 84 0. 60 0. 99
2 0. 86 0.92 0. 80 0.96
3 0. 86 1. 00 1. 00 0.99
1 0.93 0. 84 0. 80 0. 88
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5 0.93 0.92 1. 00 0.91
6 0.93 1. 00 0. 60 0.95
7 1.00 0. 84 1.00 0. 88
8 1. 00 0.92 0. 60 0. 96
9 1. 00 1. 00 0. 80 0.97
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Tab. 6 Range analysis results of the cavity length
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1 0. 86 0. 84 0. 60 0.99
2 0. 86 0. 92 0. 80 0. 96
3 0. 86 1. 00 1. 00 0.99
4 0.93 0. 84 0. 80 0. 88
5 0.93 0. 92 1. 00 0.91
6 0.93 1. 00 0. 60 0. 95
7 1. 00 0. 84 1. 00 0. 88
8 1. 00 0. 92 0. 60 0. 96
9 1. 00 1. 00 0. 80 0.97
I, 2.94 2.75 2.90 —
I 2. 74 2.83 2. 81
II; 2.81 2.91 2.78 —
R; 0. 20 0.16 0.12 —
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Fig. 3 The factor and target
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Tab.7  Variance analysis results of the cavity length
; VERS F H ¥5o7 e

Ji 2K SRS i s v FHi BFH
K H/HO  0.0677 2 0.0338  5.8036
BEIEE V/VO  0.0427 2 0.0213  3.6595
WAHE S/S0 0.0260 2 0.0130  2.2298

1% 22 31 0.0117 2 0. 0058
T 1. 4800 8

Fo.01(2, 2) =99.00; Fo.5(2, 2) = 19.00
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