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The Effect of Blade Bowing on Aerodynam ic Parameter s
with Rotor/Stator Interaction
WAN G Song-tao, WAN G-Zhong-qi, FEN.G Guo-tai, SUN Ximiao
(Harbin\ Institute of Technology, Harbin 150001, China)

Abstract: ‘Simulation of \3D ‘unsteady stator/rotor interaction in turbine stagew ith bow ed
and straight vanew aspresented in thispgper. The effect of blade bow ing on aerodynam ic param-
eters epecially on efficiency w as'studied in detail The difference betw een 3D w ake structure and
w akem ixing processiin bow ed and that in straight vane stagew as discussed T he effect of blade
bow ing on the inlet condition of rotorwasal® studied Efficiency and massflow fluctuation phe-
nomena and their effectson stage performancew ere described in detail Based on the comparison
betw een instant and average efficiency, the contribution of blade bow ing to loss reduction in stator

and rotor was al® studied
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Fig 1 Geometpy of cascade and computational grid
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Fig 2 W ake in bowed and straight blade at 50% an
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Fig 3 W ake convection



317

isentropic efficiency

0.940

0.935 I @

0.925 F

0.930 F

0.920

—%— bow

—o— straight

i

4

time step

10 15 20

25 30

Fig 4 Efficiency oillation

: 0. 92651,

0. 1%,

0-5%,

1 0.93475
: 0.92891;

: 0. 93500

5
2125F
21.00F e
20.75F
g 20.50F — - rmass flow-in
= —— mass gow bow-out
n F ——— mass flow braight-in
E 20.25:— T ° mass flow braight-out
20.00 |
19.75 F >e-s
19_50:.”.“1“1....1....l..ul---J
0 5 0 15 20 25 30
time step
5

Fig 5 M assflow oillation



318 17
Clocking Effects in aM ultistage Turbine[R]. A SVl E Paper
6 96- GT- 26,1996
[5] Suryavanshi N, L aksminarayana B, Prato J A girating
(1) Probe M easuraments of the Unsteady Total Temperature
! Field Dow nstrean of an Embedded stator in aM ultistageA x-
ial Flov Compresor[J]. ASV E Journal of Turbomachin-
eary, 1998, 120: 156- 169
(2) 7 , [6] Walker G J,HughesJD. The Influence of W akeW ake Inter-
actionsonL ossFluctuationsof aDow nstream A xial Compres
' or Blade Row [J]. A SV E Journal of Turbomachinery, 1998,
120: 695- 703
(3) [7] Ralf EW alraevens Hein E Gallus Experimental and Compu-
, tational Study of The Unsteady Flow in a 1.5 Stage A xial
Turbinew ith Emphasison the Secondary Flow in the Second
Stator[R]. A M E Paper, 98- GT- 254, 1998
(8] ,
[R]
[1] , , , 982038, 1998
[R] [9] .. /
982015, 1998 [J1 , 1999, 20(4): 426- 430
[2] Deregel P, Tan C S mpact of Rotor W akes on Steady State [10] , ,
Performance of Compresor[R]. A SV E Paper 96- GT - [R]
253, 1996 , 20002027, 200Q
[3] Adanczyk J1 W akeM ixing in A xial Flov Compresors[R].
A M E Peper 96- GT- 29, 1996 ( )

[4]

Eulitz F, Engel K, Gebing H. Numerical Investigation-of




