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Transient Heat Transfer Analysis for Servo Valve of
Aero Engine Vectoring Nozzle

L1U Youhong , DING Yulin, LUO Yifu
(School of Energy and Power Engineering, Beihang University. Beijing, 100191, China)

Abstract: The servo valve of aero engine vectoring nozzle is analyzed by the lumped parameter method.
The variation of the time dependent temperature of the servo valve under the influence of ambient tem-
perature, the initial temperature and the Joule heat of the servo valve is studied through the establish-
ment of the corresponding mathematical model. The results show that: the steady temperature of servo
valve only increases with the increase of ambient temperature and Joule heat, and is independent of the
initial temperature of servo valve. The over temperature time of servo valve is shortened with the in-
crease of initial temperature, ambient temperature and Joule heat. When the ambient temperature is
300 C and the servo valve has a Joule heat of 0. 08 W, the initial temperature changes from 50 C to
100 °C, and the over temperature time is shortened by 20. 6%. When the Joule heat of servo valve is
0.08 W, the initial temperature is 70 °C and the ambient temperature rises from 250 C to 400 ‘C, the o-
ver temperature time is shortened by 60. 8%. When the ambient temperature is 300 “C and the initial
temperature is 122. 6 C, Joule heat of 10 W compared with that of 0. 08 W, the over temperature time
is shortened by 38. 3%.
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Tab.2 Temperature of servo valve changing with time

att, =70 C
Time/min ta/ C
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2 85. 54
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Tab.3 Temperature of servo valve changing with time
att,=122.6 C
Time/min ta / C
1 128.76
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