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Abstract: In order to decrease the working temperature of displacement sensor on actuator of typical aero
engine vectoring nozzle, an active cooling structure of displacement sensor is presented, the displacement sen-
sor heat analysis model is established based on the real working condition, and the Fortran program is compiled
to solve the heat analysis model. A test=bed is built in order to verify the accuracy of the analysis model. The ef-
fects of working condition parameters’ variation on sensor temperature are investigated. The results show that the
computational result of heat analysis model is accurate. The active cooling structure has significant cooling ef-
fects on displacement sensor. The position of piston rob has obvious effects on the variation of displacement sen-
sor temperature caused by the variation of working condition parameters. The variation of cooling medium en-
trance temperature has the biggest effects on displacement sensor temperature compared with other working con-
dition parameters. When the piston rob reaches out, cooling medium entrance flowing rate has bigger effects on
sensor temperature than environment temperature does, and the conclusion is opposite when the piston rob
draws in.
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Fig.1 Installment diagram of A9 actuator
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Fig. 2 Schematic diagram of typical actuator structure
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Fig. 3 Schematic diagram of displacement sensor surrounding without/with active cooling structure
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(b) Cooling medium flow direction under piston in mode
Fig. 5 Schematic diagram of cooling medium flow direction

under piston in/out mode
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Fig. 8 Comparison between experimental results and heat

analysis calculating results under piston out mode
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Table 1 Experimental working condition under piston out mode

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
T./T,. 0.804 0.806 0.827 0.831 0.834 0.838 0.841 0.847 0.851 0.854 0.874 0.879 0.881 0.884 0.903 0.905
V.V, 0.817 0.817 0.817 0.817 0.817 0.817 0.817 0.817 0.817 0.817 0.817 0.817 0.817 0.817 0.817 0.817
T JT,. 1236 1236 1236 1236 1236 1236 1236 1236 1.236 1.236 1236 1236 1236 1236 1.236 1.236

Table 2 Experimental working condition under piston in mode

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
T./T,., 0.805 0.808 0.816 0.828 0.834 0.838 0.843 0.847 0.851 0.855 0.860 0.864 0.870 0.882 0.889 0.896 0.902 0.909
V./V, 0.783 0.783 0.783 0.783 0.783 0.783 0.783 0.783 0.783 0.783 0.783 0.783 0.783 0.783 0.783 0.783 0.783 0.783
T IT 1.236 1.236 1.236 1.236 1.236 1.236 1.236 1.236 1.236 1.236 1.236 1.236 1.236 1.236 1.236 1.236 1.236 1.236
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Fig. 9 Comparison between experimental results and heat

analysis calculating results under piston in mode
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Fig. 10 Cooling effect of active cooling structure under

piston out/in mode
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Fig. 11 Trend of displacement sensor temperature with the

variation of cooling medium entrance temperature
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Fig. 13 Trend of displacement sensor temperature with the

variation of ambient temperature
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