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Steady/Unsteady Cavitating Flow Analysis of Pilot Valve in
Flight Actuator System Using Dynamic Moving Mesh
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Kiwon Jang* and Jinsoo Cho***

ABSTRACT

A numerical analysis of steady/unsteady flow applying cavitation model and
moving mesh method was carried out in order to analyze flow and response
characteristics inside the pilot valve which controls the flight actuator system. The
flow of the valve was assessed according to operation temperature and time. This
research has found that valve characteristics became stable at above a specific
temperature and the cavitation affected valve’s performance. Internal pressure and
response characteristics of the valve were analyzed and flow characteristics of steady
and developed unsteady flow were confirmed to be matched each other.
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Table 1. Skydrol 500B-4 Hydraulic Fluid
Properties

Fluid Density
Fluid Viscosity
Vapor Pressure

1,075kg/m>@0 ° C
0.037kg/ms@0 ° C
7.7mm Hg@100 ° C

Vapor Density >1 (1=Air)
Surface Tension 26.7dyn/em@25 ° C
Specific Gravity 1.057@25 ° C

A

(b) Void Volume Fraction at -30 ° C Flow
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(c¢) Void Volume Fraction at 50 ° C Flow

Fig. 5. Visualization of Void Volume Fraction

(b) Velocity Vector Distribution at T=0T
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