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Abstract: In order to study the effects and the priorities of different structural factors on cavitation perfor-
mance of inducer, an inducer and its modifications were analyzed based on the orthogonal experiment and numer-
ical simulation, the results were verified by the visualization tests. Cavity structures at different cavitation num-
bers predicted by simulation were in good agreement with the experimental results, the error of breakdown cavita-
tion number between simulation and experimental results was 0.3%. Simulation and experimental results show
that the head breakdown of inducer is not only related to the size of the cavity volume in flow channel, but also re-
lated to the distribution of cavities. When the distribution of cavities develop further inside flow channel, the easi-
er the head breakdown would occur. Inlet blade angle has the greatest affect on cavitation performance and hy-
draulic efficiency, followed by the leading edge sweepback wrap angle. The cavitation performance of inducer
could be improved when the length of inlet equal- pitch parts and variable— pitch parts are smaller.
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Fig.1 Computer renderings of the original inducer model

Table 1 Geometrical parameters of inducer

Parameter Value
Inlet hub diameter/mm 16
Outlet hub diameter/mm 355
Design flow coefficient 0.08714
Tip blade angle/(°) 9.586
Tip clearance/mm 0.5
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Fig. 3 Effect of grid size on head coefficient
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Fig. 4 Inducer cavitation test facility in Xi'an Aerospace

Propulsion Institute
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Fig. 6 Comparison between experimental and numerical

results of non-cavitation performance for the original model
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Fig. 7 Comparison between experimental and numerical

results of cavitation performance for the original model
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Fig. 8 Cavity structures at different cavitation numbers
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Fig.9 Vapor area fraction and axial velocity along the axial

position of the original model at different cavitation numbers
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Fig. 11 Leading edge sweepback wrap angle y

Table 2 Level of three factors

Level al(°) y/(°) L1 L2
1 6.98 150 0.1 0.5
2 7.98 120 0.2 0.6
3 8.48 90 0.3 0.7
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Table 4 Results of 6, and

Model oy n
1 0.0684 0.447
1T 0.0603 0.536
11T 0.0791 0.628
v 0.0254 0.597
A% 0.0230 0.610
VI 0.0278 0.652
VIl 0.0197 0.609
VIII 0.0197 0.661
IX 0.0180 0.666
Original 0.0302 0.595

Table 5 Range analysis of 6,

Factor A B C D
K, 0.208 0.114 0.116 0.110
K, 0.0762 0.103 0.104 0.108
K, 0.0574 0.125 0.122 0.124
k; 0.0693 0.0378 0.0386 0.0365
k, 0.0254 0.0343 0.0346 0.0359
ks 0.0191 0.0416 0.0406 0.0414
R, 0.0501 0.0073 0.00603 0.00547

Table 6 Range analysis of n

Factor A B C D
K, 1.611 1.653 1.761 1.723
K, 1.860 1.708 1.799 1.898
K 1.936 1.946 1.848 1.887
ky 0.537 0.551 0.587 0.574
ki 0.620 0.569 0.560 0.633
ks 0.645 0.649 0.616 0.629
R 0.108 0.0977 0.0290 0.0582
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