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Abstract: Turboprop engine adopts constant speed working mode, and the test data are distributed central-
ly around several different speed working states. In order to make use of a large number of unevenly distributed
test data for component characteristic correction, a simulated annealing particle swarm optimization algorithm
with improved parameters is proposed to solve the problem of easily falling into local optimum when performance
matching at multiple working points, and improve the characteristic correction accuracy of turboprop engine com-
ponents. In order to solve the problem of low efficiency and limited searching ability of the algorithm when deter-
mining the correction coefficient domain by experience and trial and error in the past, a method is proposed to de-
termine the upper and lower limits of the correction coefficient in the region of non—design points according to ad-
jacent equal speed lines. The comparison between the calculated results and the experimental data shows that the
average error of each parameter of the modified model decreases from 3.95% to 0.89%, and the maximum error
decreases from 11.32% to 2.37%. The accuracy is obviously improved.
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Fig. 1 Structure of Turboprop engine

Table 1 Section definition of turboprop engine

Section Definition
0 Atmosphere
2 Inlet of compressor
3 Outlet of compressor
31 Inlet of combustion
4 Outlet of combustion
41 Inlet of Turbine
5 Outlet of Turbine
6 Inlet of nozzle
8 Throat of nozzle
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Table 2 Best fitness of different algorithms

Table 3 Average error of different algorithms

Algorithm Single—point Multiple=point Algorithm Single—point Multiple=point
PSO 0.10514 0.38449 Original 3.5850 3.4895
IPSO 0.00681 0.14869 PSO 0.5275 0.7105

ISAPSO 0.00238 0.08779 IPSO 0.0325 0.4645
ISAPSO 0.0125 0.4395
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