55 37 % 5 6 M M= N FER Vol. 37 No.6
20224 6 H Journal of Aerospace Power Jun. 2022

X EH S :1000-8055(2022)06-1306-08 doi: 10. 13224/j. cnki. jasp. 20210260

HF i wy 255 75 %0 Mann-Kendall 3£ B
R I & sh LT gE Tl

F OofFE, £ #
(hE BRI ZE 95580 %8B, HFH 550031)

i o BRI R S AL J AR LM Y AR FREE R )2 A A (CAHP) B 4R U S L L AFOIR A R E 2
B, 75 S A REE 2 B0 CARARZS U Y 52 0, LUy AE 2 O A (Y 20k ORS00 S Sl R AT R S LR — I{’E/U(
BYUN R, IR Mann-Kendall #J7 & & ShALEERETN 234 . FI I 2 B iR 3 R S LYk RE S B0 S 40 it
IR, &5 2R 2 B 32007 W REME A U R S AL T BUE TARIRAS IR LR TARRAS SO R 3k 8400 DA L s ik
Ab, S S LR RE BN AR AR TH T 3T 5026, 1 B A5 1 4/ T 1006, T R AT 25 S 990 BA A4 18 4 b A Y 52 B
X8 WA KDY TARRE; MR RFEBGHA % Mann-Kendall %

RESES: V23512 RS : A

Performance prediction of turboprop engine based on improved ant

colony algorithm and Mann-Kendall method

WANG Jia, WANG Bo
(Unit 95580, People’s Liberation Army, Guiyang 550031, China)

Abstract: For the complex nonlinear environment of turboprop engine, the AHP (analytic
hierarchy process) method was used to extract the operating condition characteristic parameters.
To solve the same operating condition recognition and performance prediction problem, the influ-
ence of each characteristic parameter on the operating condition recognition was also considered,
the improved ant colony algorithm for the weighted characteristic parameters was developed with
the use of Mann-Kendall method. The verification results of performance parameter flight data of
some turboprop engines showed that the method accurately identified the take-off and rated condi-
tion, with the identification accuracy for the operating condition below cruise amounting to more
than 84 % ; the predicted performance efficiency boosted over some 50% as the predicted error
rate was under 10%. In this sense, the method can be used as maintenance support for the air
force.

Key words: turboprop engine; operating condition; performance prediction;

improved ant colony algorithm; Mann-Kendall method
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