530 % 4 8 1 =z TFiR Vol. 30 No. 8
20154 8 A Journal of Aerospace Power Aug. 2015

T EHS:1000-8055(2015)08-2042-07 doi:10. 13224 /j. cnki. jasp. 2015. 08. 031

i 22 2 AL AN I 3T 38 P Y 5 A S K U1K 4=

FTam', mAM, #mA
(. P EmTE Tk & F A
AL Tl (EED A BRAE 7= i it BT, #1m #k 412002,
2. WEMLE TR AR At sh LA 52 BT, W BRIN 4120025
3. MEMUE MR K BRI S 3 1% Pe, M AL 210016)

1 B 7R R SIS W a2 pE R S AT RE AN A, D0 Ak A ) OR m , 30E 2E K HE
il 43T T g AR v R S AR E T IR BR B E T DA R o AR AR BRI AR SR AT A ik BRI i (SQP)
A B AT A ) e e R T DA AR R R SR S 1 R R A0 R R e R M B L Jr T T 5 i R
Y i UL 22 2 S K Sl AL 77 i 1 T2 2 DR 3R L R P R 7 i A K 0 Ak B 0, — TRl 2 007 10 R T I B 1 BRI 4, D
— 2 T T VR R B ) T i Y (R IR S O AL BB S AR R A I AT A . R R Al K Sl AL n 4
T AR 3 550 % VO A i S A s R AR SR R AT T L 5 SR B T R U vk B R Ak R AR VR L IR X Bl A
PR RESZ MR AL/ o PR A0 A S 1 42 T SR W BE A 280 K Bl L 5

x # W wREEIPL Ba Ky sl BN SQP R WARE TR AR E
FESZES: V2313 MEFRERS: A

Research on life-extending optimization control in acceleration

control of turbo-shaft engine

WANG Yun-zhi', CHENG Ben-lin®, HUANG Xiang-hua®

(1. Product Design Department, South Aviation Industry Limited Corporation,
Aviation Industry Corporation of China, Zhuzhou Hunan 412002, China;
2. Aviation Powerplant Research Institute,
Aviation Industry Corporation of China, Zhuzhou Hunan 412002, China;
3. College of Energy and Power Engineering,

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: In the acceleration control of turbo-shaft engine, life-extending control was
designed by the acceleration schedule optimization by taking into consideration engine per-
formance as well as life usage. Constraints such as aerodynamic stability margins, structural
strength, combustion stability and power limitation were considered, sequence quadratic pro-
gram (SQP) optimization algorithm was adopted to optimize the fuel flow of the acceleration
schedule. Given that the major influential factors of engine life are the maximum temperature
of the turbine first stage cooled stator and the maximum temperature difference between the
airfoil and the endwall, two life-extending control methodologies were studied. The first
methodology was used to modify the maximum temperature limitation to reduce the tempera-
ture of the first stage stator of turbine. The second methodology was performed by an opti-
mization between turbine inlet temperature and shaft speed, and proper trade-offs were pro-

vided between them. Simulation of dynamic load process of a kind of turbo-shaft engine
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showed that both optimization methodologies can drastically reduce turbine stator tempera-

ture with minimum sacrifice in performance, then the optimized acceleration schedule can ef-

fectively prolong the life of engine.
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