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Control of Hydrofoil Cloud Cavitation Flow with Different Jet Parameters
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Abstract; The active jet method on the suction surface of the hydrofoil can well control the cavitation flow
around the hydrofoil and reduce the occurrence and development of cavitation. Therefore, based on the
method of active jet, with the density-corrected SST k — w turbulence model and the Zwart — Gerber —
Belamri cavitation model, the effect of jet parameters on the flow characteristic of cloud cavitation around
the NACA66 (MOD ) hydrofoil was numerically studied. According to the orthogonal design method,
under the condition of incoming flow Re =5.07 x 10’ the angle of attack o =8°, and the cavitation
number ¢ = 0. 83, by studying 16 groups of jet structures composed of different jet parameters, the
influence of the jet position, jet angle and jet flow rate on the cavitation and hydrodynamic performance of
the flow field around the hydrofoil was evaluated, and the optimal jet parameters were obtained. The
results showed that the jet position had the greatest influence on the suppression of cavitation flow, and
the jet angle had the maximum influence on the hydrodynamic performance. Using the optimal jet
parameters can reduce the time-averaged dimensionless cavitation area by 46. 57% and increase the time-
average lift-drag ratio by 5. 59% in the hydrofoil cavitation flow field. At this point, the injected jet in
the downstream direction collided with re-entrant jet torwards the leading edge, which formed strong
mixing and significantly consumed the momentum of the re-entrant jet, thereby preventing the re-entrant
jet from continuing to move to the leading edge of the hydrofoil, greatly weakening the destabilizing
shedding of attached cavitation.
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Tab.1 Mesh independence test results
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Fig.2 Mesh distribution near wall of hydrofoil
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Tab.2 Comparison of dimensionless cavitation area

and Strauhal number
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Tab.3 Factors and levels of orthogonal design
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4 0.60C 120 450
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Tab.4 Orthogonal test with three factors

and four levels
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M09 0.45C 30 400
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Tab.5 Comparison of S/S_  and K between jet hydrofoils

and original hydrofoil
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M09 0.4470 46. 57 6.063 1 5.59
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Fig. 6 7 varied with jet structure parameters
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Fig.7 K/K_ varied with jet structure parameters
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Tab.6 Orthogonal analysis of S/S,
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Tab.8 Factors and levels of the second orthogonal design
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Tab.9 Orthogonal test with three factors

and two levels and calculation results
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M17 0.30C 30 450 0.5030 39.88 5.8133
M18 0.30C 60 400 0.4415 47.17 5.6499
M09 0.45C 30 400 0.4470 46.57 6.0631
M10 0.45C 60 450 0.4618 44.80 5.7524
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Tab.10 Orthogonal analysis of S/S, and K
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Tab.11 Comparison of cavitation flow calculation

results between M09 and M19
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Fig.9 Local enlarged view of jet hole: coupling of

pressure field and streamline
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