H56 % 10 Bo% X @ kK % oF Ik Vol.56 No. 10
2022 4 10 A JOURNAL OF XI’ AN JIAOTONG UNIVERSITY Oct. 2022

ZRMRESPREFR I H &5
KB T R KRB B A R

¥, I, sk#Edg
V223238 RAFRER 5 3 ) TR 208, 710049, PH%0)

WE: A4 5B ARANAKEHTTAHTAXR ARSBE ST ASIREAZFYRAM, XX T

W 6.5 BAREAMKEHTAZTRMRANR BT —F =% &5 vt 5 LT AR EB T %,
B ZATEINAKE T H oA AR TRFZGERFEG I FER, ALFLI] R & 5 et

Ko At RSB A R T RT RA S #H TR AR EAMASRER ARG

B, SEREAW 6.5 B R EAN, REFHTrHA BRI A FF))E,.6.5 KEAMK

TN BRAAERZT 0.965% 482 TILE B A FTI650; B ) vt R A& T X A3 69 7% 3 By 35 m ik A

R Ik AR5 B e Bl e fe iR 6 L& s A8 AUIE WL, 46 8 ML & 7)) gk BT R A A F
RO E AR AR AERMOEEZENYmER, SFRRRS S RIRE T EANZ 4

Bl vt ikt A A AF ML,

KR, =L ST RARKAH T O ERE; A EE; $ R MREAM

RESES. TKOS XHEHEEL: A

DOI: 10.7652/xjtuxb202210017 X EZHS: 0253-987X(2022)10-0170-10

Tandem Blading and Flow Mechanism of Last Stator of
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Abstract: Currently, the last stator of the multi-stage axial flow compressor is faced with such
remarkable problems as large blade turning angle, severe corner separation and significant flow
loss. Against this background, we propose a three-dimensional geometrical parameterization
method for tandem blades using the last stator of an industrial 6. 5-stage axial flow compressor as
example. This method enables a flexible control of spanwise distribution of tandem parameters as
well as lean and bow of blades, thus supporting the redesign of single blades into tandem blades.
Using the numerical methods, we also investigate the impact of tandem blades on the aerodynam-
ic performance and internal flow field of the whole compressor. The following results are
obtained: 1) The adiabatic efficiency of the 6. 5-stage axial flow compressor increased by 0. 965 %
under the design conditions after the single-blade configuration of the last stator is redesigned into
a tandem-blade one, and the operating range was also widened; 2) The local jet-like acceleration

in the slit region of the tandem blade is observed to be responsible for the suppression of circum-
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ferential and radial development of the corner separation; 3) The tandem parameters at the hub have a

greater impact on the aerodynamic performance of the compressor than at the tip, and the percent pitch

than the axial overlap. The three-dimensional parametric modeling method for tandem blades proposed in

this work and the findings of flow improvement mechanism of three-dimensional tandem blades

have reference value for the design optimization of three-dimensional tandem blades.

Keywords: 3D tandem blade; last stator; axial overlap; percent pitch; multi-stage axial flow

compressor
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Fig. 1 Geometric definition of two-dimensional tandem blade
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Geometric parameterization of three-dimensional

Fig. 2

tandem blade
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Fig. 4 Flow passage of 6. 5-stage axial compressor

2.2 HEAFE

W37 A W RS % F Numeca Autogrid5 A= i, #
S ERFRT S HE B3R A OAH 7 Z B g5 F AL A%

SR U R v 34 9 4 07 4G v 0 Oy RS R Tl
JEANLE 85 2 AL 0 3l R SHL R B M g S
i B BUR F Spalart-Allmaras #8355 ik
F 258 SO SR R RUA . I B g d R, it
T '3Jﬂﬁﬂ*i’3 5 A IR TC W S A5 . XTI RE TR A%
T 0 W R e R R ER Y v <10,
2.3 HBBIESHHIA

1974 4F, & E TR 1Y Brent 4510 X = 4k 5 57

0.000  0.050 0.80
il B JH 128

B3 H B LA £ i 2 Ho i g G o0 A

Fig. 3 Geometriccontrolled parameters along span of tandem blade
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Fig. 12 Distribution of suction surface limited streamlines and axial velocity at different spans with Tz =0. 8 at hub
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