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Flow Characteristics of the Servo Valve
in the Fuel Supply System of APU
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Abstract: In this paper, the authors benchmark a servo valve model for the fuel supply system of Auxiliary
Power Unit (APU) in the KHP helicopter. This valve is directly driven with a torque motor, and the size of
small gap controlled by a flapper can make change of flow rate under given pressure drop between inlet and
outlet. CFD analyses using a commercial code, ANSYS-CFX 10 are performed for the series of three
dimensional models at various openness conditions. The computational results on simplified models show that
CFD can play a fine roll in the design of flow path as well as in the estimation of flow force due to its
precision and good repeatability. Consequently, the CFD analysis helps valve designers to understand its flow

characteristics from the basis of physical fundamentals.
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Fig. 1 Principle of the present servo valve model
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Fig. 2 Servo valve models: (a) original 3-D drawing,
(b) simplified CFD model
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Fig. 3 Baseline computation: (a) side view, (b) front view where lines are streamlines
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Table 2 Discharge coefficients of the various
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Fig. 4 Finding of the openness at baseline condition
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Fig. 5 Characteristic curves at off baseline condition
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Fig. 6 Deflection of flow: (a) velocity field of CFD,

(b) 3D view, (c) definition of flow angle.
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Table 3 Comparison of flow forces
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