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Design of Water—proof Temperature Sensor for Jet Pre—cooling Test
GENG Xin, WANG Xiao—liang, XUE Xiu—sheng
(AECC Shenyang Engine Research Institute, Shenyang 110015, China)

Abstract: In order to solve the water contact problem of conventional temperature probe with cover in jet pre—cooling test,a water—
proof temperature sensor was designed based on the gas-liquid two —phase flow environment. By designing water filtration and heat
insulation structure,the interference of water to measurement results was avoided. The results of field calibration test show that the
temperature measurement value of the sensor is 1.0%~1.1% lower than that of the conventional temperature probe with cover at 100~450 °C.
The test results of jet pre—cooling show that the water—proofing sensor is effective at a certain water—gas ratio. The estimation of cross—
section average total temperature of water—proofing sensor is compared with that of conventional temperature probe with cover. The results
show that under the working conditions of 343.3 °C of incoming flow,5.5% of water—gas ratio and sufficient measurement cross—section of
atomization,the temperature measurement value of water —proofing sensor is obviously higher than that of thermocouple with excluding
individual water contact measuring points. The difference is up to 11.80% and it is indicated that the water—proof sensor can effectively
reduce the heat transfer error.
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