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Abstract: In order to solve the problem of gas turbine adaptability to the working conditions, and im-
prove the working efficiency and working margin of the compressor, 3D numerical simulation method and
optimization algorithm were used to investigate the influence laws of four key parameters such as relative
value of the maximum camber, maximum camber position, relative value of the maximum thickness, and
maximum thickness position of a certain gas turbine compressor intermediate stage stator blade on the per-
formance of blades under variable operating conditions. With the objective of broadening the adaptability
of 3D blade angle of attack, the optimization design of 3D blade was carried out, the distribution charac-

teristics of blade profile parameters on different sections were analyzed and summarized, and the aerody-
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namic configuration and loss mechanism on the surface of wide-adaptable compressor blade were explored

at angles of attack of 0° and +6°. The research results show that the impact of relative value of the maxi-

mum camber is greater than that of the maximum camber position, the impact of relative value of the max-

imum thickness is greater than that of the maximum thickness position, and the total pressure loss coeffi-

cient reduction of the optimized blade at angles of attack of 0° and +6° reaches 3.52% , 9.31% and

11.32% , respectively.

Key words: compressor, variable operating condition, numerical simulation, optimization design, ge-

netic algorithm

51

T

R R SRR A DL R R 2 — |, Hebk:
REXTHE R A shpLbE el B B EEMMERH" . &
AR R R AL THE N — 4T i ik
TEELER T, KRR e S AR ER
BL Fr B ARAR T T 3 R e LR | TAEH# B Y
AREED

Tha 25 AN p A DL 2 JR il 2 Al ik RS ML
S o AR O BRI A TSR, R AL L
ERTE, ST NP R T 22 W0 2R il
LIS, I DL ZE R s 4 SR H A e T AR
R M, 2 T 2 RAEE S, Koller
B NSRRI A = B R A AL A e AR £ W g T
R 3 T T 0 R % o 2 3 i) ekt P (530 R [0 5 iy
Lok IR X RIEAT R , DA B R R AL
TR WA Y, SCER[7 -8 i B ARk
KRR FRER X R R T LT, Schnoes
NP =K BRSOk A 1 R B W/ R T i
Y H/ J S B S R iR (G2) IR T 3
() 8 H R 8 2 5500k D vk ) i85 75 3 R ML I
AW EH AT T HF B, S0 R
B (CDA ) 1 R 3 6 35 GRS AL A kAT
A SR B R AL SRR I, R IR
Wi AR AR 3 A i 5 8 R AL <3 PR R
P e, sRER AR NN R[] 2 5k il
kb Y 255 B A LTS TR S 4k
LRI A RE AR L B2 N ST
R =338 45 TRl e <Lt i 28k
T XA R S8R DT TS R R E O
SR E Y AL B T, AT (8 RN i
ORI B 5 NP A 22 B DL SE R ith 4R X R

SHLH RTS8, B T Isight PLAbF & #5200
PEHERL Xt R oTm B pEA T 2 T oL BT,

Zi b, B A R R AL R B B
ZITRE TARZ M58 T AR (HJE L =2 M A i IO
TN PR FAR , S T8] s 170 A0 AT RIS Eb b
ARICER O AL R A T AR AR, L
A RN SRR =ZEM g AT 2 T U S Lk Bt
WF9E, SR TSR AT SR i AN R e T
VINDSNER P E Y aibE A I T N e ]
B AL

1 BREESHERTT X

1.1 ®HRIIH

AR SCHIIT ST G2 AR TR AR e e L v 1]
W T, HTEH AT SR E S A
BB IR M BE v 1) 24 1748 1000 1 4 1Y) S A7
B P ZOBCR AN T A R R L RE 19 5% i G
sRAN, RO B B AR fE it i 78 T AaE B RE ) .
TR AR ] 1 T, BB LS4
mk 1 i,

1 HEEFHFZHEERETER
Fig. 1 Schematic diagram of three-dimensional model

of intermediate stage stator blade



£ 28 - o s b OB 2025 4F
®1 PEEZHTFEERITSH 0.040
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coefficient at the outlet of original and optimized

blade profiles at angles of attack of +6°
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