5529 % 45 6 1] M= HFH Vol.29 No. 6
2014 4 6 A Journal of Aerospace Power Jun. 2014

T EHE:1000-8055(2014)06-1476-06 doi: 10. 13224/j. cnki. jasp. 2014. 06. 030

ZZ B R0 =it iR X E S M im X 220 /Y
=1y ) oy i A 4

M, FHsiE

GERR2E BB LR AR, JL3 100084)

i E KTl AR lﬁ]lﬁ?ﬁﬁ%ﬁ—ﬁrmm DX JIE 7= A 18 R L W o RS A i s 7 4 6 Y
SR ML A B ST G2, SR FH st A 53 1 0 AT T K3 BE Ak, DAk B 28 4 A Jor 388 X0 b it = OB Y
e TET 0 I 30T % 8 DX 8 1 22 2 A R R 2% DR AR BB Ry W I Ak R B I R DL I S R R R AR R L 3L
FOh e ST A 0 SRR R T 29 0. 2 AN S s IO AR 0 3 FE 8 A 2 B T B 0 i R
XA S HL M B TR 0 25 2 T IR 2 3 o X i T 5 0 P R S e 28 ) 9 e fof R o XM R A S (VR HE T
12 M 2 1) S5 R T I 14 B 3

*x # W BRI ?rﬂslow Bls BB KEBUERAL: SRSt A

hESES: V232.4 XEFRERR: A

Three-dimensional blade optimization eonsidering effect-of
stator seal leakage on end-wall in-compressor

HE Liu, HANG Hong-de

(Department of Thermal Engineering, Tsinghua University, Béijing 100084, China)

Abstract: Considering the negative effect of-the leakage of the labyrinth seal gap close to
the stator rooet on the end-wall in\the compressors a two-stage axial compressor of the stator
seal structure was\ chosen as\the research-subject. Genetic algorithm (GA) was applied to
conduct numerical aerodynamic optimization of this two-stage axial compressor. The optimi-
zation variables incltided fhe stagger angles and the leading-edge angles of the airfoils close to
the hub of the rear-stage stator, and the optimization object was to achieve the maximum
isentropic efficiency of the two-stage axial compressor. After the optimization, the isentropic
efficiency of the two-stage axial compressor in the design point increased by 0. 2 percentage
points, and the rear-stage stator obviously showed the end-bend blading close to the hub.
The main reason for the improvement of the two-stage axial compressor performance is that
after the root airfoils of the rear-stage stator have been modified by the optimization, the in-
cidences of the upstream flow close to the end-wall are located close to the optimal design in-

cidences of these airfoils.

Key words: heavy-duty gas turbine; axial compressor; labyrinth seal;

numerical aerodynamic optimization; end-bend blade
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Fig. 1 Sketch of the two-stage axial compressor

with the labyrinth seal structure
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Fig. 2 Sketch of the simplified seal structure to replace

the labyrinth in optimization
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Fig. 3 Meridianal mesh close to the seal structure
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before and after optimization
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Fig. 11 Comparison of circumferential flow angles and

the geometry angles at the second stage

stator inlet before and after optimization
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