JOURNAL OF PROPULSION TECHNOLOGY

20084F 4 H
%295 2

Apr. 2008
Vol 29 No.2

- &
RS S B PRt mim AN R E 14 9 #r
F f, FEME, FHE
(Fadb Tk K2 s 5 Redi b, PRPE PE% 710072)

W B 44 Rans|f B RERACE AR E RS, NHRE G efmifmA meime s, R TED
1S IE 1) = HETH SRR )RR, O 5 — il 0 6 1 1o T A P 2 T RO B AT 0 B, e I 2 (] R i ORG 0 5 HAE
AL 1P 32 THT 8% 18 T 15 1) R FOL 08 0 £ 6 ) — %o IR 908, % i 3 o 4[] oMt 98 308 ) AN B2 8 MR AT T 0, IR T R
AN 7 1 22 1) [ v P 0 06 % 1 e AN B 02 Bt I (e i e . 25 SRR B, R K ok AN FR e PR R R BT B I e gk
TR 9% 1 AR R e 0 S AN R T PR O L AR, AT DRy R FH B RS AT 4 ) T ik 2 4 ) i R T 0t ORG  4 plt
WA,

X HHRAREE

hESES: V23l

i BRI IR T, AfeEt HEGE
YHAFRIRTG: A XEHRS: 1001-4055 (2008) 02-0204-04

Unsteadiness of tip clearance vortex in turbine
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Abstract

tuibulence model and wall function CFD code w as used to simulate the tip leakage flow filed n a Inear wibine cascade Based

A pressure-correction based 3D Reynolds-averaged N avier-Stokes equations w ith high R eynolds-Number k-€

on the Ramsmodel of tip clearance vortex and long wave instability theory regarding the tip leakage flow and its dunmy vortex
maged by the casingwall as a couple of vortex the mstablity of tip leakage vortex was analyzed Them ost unstable wavelength
and its frequency of tip leakage vortexs under five different tip clearance heights are calculated The results show that the long
wave instablity theory can predict the mnstablity and themost unstab le wavelength and its frequency of tip leakage vortex which

can lay a theoretic foundation for synthetic jet to control the tip leakage vortex
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Fig. 1 Schamatic of trailing vortex mstability'”’
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Fig.2 Schanatic of tip clearance vortex and its inage”’
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Fig.3 Tip clearance vortex core estinated using Rainsmodel and location of maximum loss coefficient
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Fig.4 Computational grid in the passage
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Fig. 5 Amplification rate and most unstable wave number



% 29% 2 IR A ] B R 9 A e A 4 AT 207
A5 R AL %%%ﬁ %A&%%#M%E%Tﬁﬁm%&&

B 7RG E R /C A b/C A1 K bR
I MC EHBZEZ MR RR, BHEEER b<
2R RERE X 8, X A2 R N IXE L PR A fFE. B 7
(a) ARG EM R ICFN b€ FHEKRARMB K, I
FEE R RoR 7 AN AS [R] 2 1] B s B T R vt s v A
Feoe P b AR e K, B 7(b) s REE BB
KPS SR AEE . G5 SRR IR IG iR e -2 ] B = 2,
TR AL R, AT TR Rl B K 1 2 1) 8 3 s i, 68
MR E AR E, F B AT E B AR A B m,

ﬁ#%%%ﬁﬁ%u

6 4
1) AR AR E 11 B8 43 b i e H 2 ] i vt
ﬁ%%%i?;ﬁ%%%ﬁ%ﬂ@ﬁﬁﬁmﬁﬁi

PR, 3 A IR X i e P A i s e LA B R e 3 Hh i AR
FROEE figf, 32 T R 9 R A e R AT T B IR AR AL it

TR0 IR AN RS 5 1 AT 1 A E o e P 2 ) 5 it s o A

0.100 0.100
20 [ e Tip-0.5%
« Tip=1.0%
N oo Tip=1.5% |
i Stability 0.075F o Tip-2.0% 0.0751
1.5 [ o Tip=2.5% i
* Critical line = 0.0s0f = 00s0f |
@ 1.0 ® Tip=0.5% : =
A Tip=1.0% ;
Y Tip=1.5% 0.025 0.025F
osk » Tip=2.0% C i
* r a |ip= -
[ Instablity lip=2.5% o 7 _ :
050 010 0.15 0.20 ’ 0.50 010 0.15 0.20
(] P TP T EPENIP PP PRPI S bie We
0.05 0.10 0.15 020 025 0.30 (a) Contour plot of the most rapid growing (h) Contour plot of frequency corresponding most
o/B wavelength A/C rapid growing wavelength

Fig.6 Stability diagram and

calculated results
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