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Application of POD algorithm for temperature prediction in
aircraft RAT bay

HONG Ye, YANG Yiwei, LIU Qian, PU Chengnan

(Electronic Control Integration Institute, Shanghai Aircraft Design and Research Institute, Shanghai 201210)

Abstract: Ram air turbine (RAT) system is the emergency power generation system of the aircraft. It supplies pow-

er to the aircraft after the main AC power of the aircraft is cut off. RAT 1s stowed in the RAT bay in the non air

tight area normally and deployed into the air flow under emergency conditions. The temperature of the RAT bay de-

termines the deploy time of the RAT, thus affects the safety of the aircraft under emergency conditions. The tem-

perature prediction of the RAT bay is of significance for the safety under emergency condition. The temperature, al-

titude, atmospheric static temperature, flight speed, and cabin temperatures around the RAT bay are analyzed as a

whole through the proper orthogonal decomposition (POD), the POD algorithm is used to predict the temperature

of the RAT bay. The results show that the energy distribution of the first order mode exceeds 99% of energy of all

modals. After data normalization, the mean absolute error of the prediction results could reach 0.063 as the mini-

mum, and the root square mean error could reach 0.07 as the minimum. The POD algorithm can effectively predict

the temperature information of RAT bay through modal reconstruction based on the sample data.
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Table 1 Modal reconstruction model and error of
each order with 200 samples

[N B iR 2 TR YE RORAR IR 2

1 0.075 0.057 0.184
1~2 0.093 0.079 0.191
1~3 0.087 0.078 0.157
1~4 0.083 0.078 0.124
1~5 0.085 0.079 0.132
1~6 0.164 0.146 0.371
1~7 0.163 0.145 0.351
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Table 2 Modal reconstruction model and error of
each order with 190 samples

EE WO IRIR 2 PRI R IR 2%
1 0.072 0.056 0. 182
1~2 0.104 0.092 0.185
1~3 0.096 0.088 0. 154
1~4 0.091 0.085 0. 142
1~5 0.091 0.084 0.153
1~6 0.188 0.164 0. 402
1~7 0.187 0.162 0. 383
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Table 3 Modal reconstruction model and error of
each order with 210 samples

B Wi E  PHgEIRE R IRE
1 0.074 0.052 0.19
1~2 0.08 0.062 0.198
1~3 0.079 0.066 0.161
1~4 0.071 0.066 0.12
1~5 0.081 0.073 0.159
1~6 0.115 0.101 0. 264
1~7 0.115 0.101 0.24
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Table 4 Modal reconstruction model and error of
each order with 220 samples
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