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Optimization Method of Transient Thermal Analysis Model for High—Pressure Turbine Disk Based on
Transient Test Data
XU Xiao—juan, LI Zong—chao, DENG Ming—chun, ZHOU Jian—jun
(AECC Shenyang Engine Research Institute , Shenyang 110015, China)

Abstract: To improve the analysis accuracy of the transient temperature field of the high—pressure turbine disk of aeroengines, an
optimization method of transient thermal analysis model for the high—pressure turbine disk using the transient surface temperature data of
the rotating components during test was proposed. By introducing the adaptive simulated annealing (ASA) optimization algorithm and tak-
ing the minimization of RMSE of the difference between the calculated temperature value and the test data at typical positions as the
optimization objective, the optimization method of transient thermal analysis model was established and automatic optimization of the
transient thermal analysis model for high—pressure turbine disk was achieved. Based on the actual surface temperature data of the high—
pressure turbine disk, the optimization and verification of the transient thermal analysis model was conducted. The results show that the
temperatures and their variation derived using the optimized transient thermal analysis model agree well with those from the experiment. In
the entire time domain, the average deviation between the calculated transient surface temperatures and those from the experiment at typi-
cal locations is 11 K, with a maximum deviation of 15 K, meeting engineering calculation accuracy requirements. The case demonstrates
that the optimized transient thermal analysis model of the high—pressure turbine disk can improve the calculation efficiency of the
temperature field correction while maintaining high calculation accuracy.
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