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ABSTRACT

In this study, a fluid-structure interaction (FSI) analysis system has been developed in order to evaluate the
turbine cascade performance with blade structural deformation effect. Relative movement of the rotor with respect
to stator is reflected by modeling independent two computational domains. To consider the deformed position of
rotor airfoil, dynamic moving grid method is applied. Reynolds-averaged Navier-Stokes equations with one

equation Spalart-Allmaras and two-equation SST K- turbulence models are solved to predict unsteady fluid
dynamic loads. A fully implicit time marching scheme based on the Newmark direct integration method with high
artificial damping is used to compute the fluid-structure interaction problem. Cascade performance evaluations for
different elastic axis positions are presented and compared each other. It is importantly shown that the predicted
aerodynamic performance considering structural deformation effect of blade can show some deviations compared
to the data generally computed from rigid blade configurations and the position of elastic axis also tend to give

sensitive effect.

1. A &
| 2=glol Al ASEIRIC R fYsE e F7]
W A% Aeol7] el vl A A o]
2 dEEg 44 A gul Yo Fr)e
S WHoR QI FHoR AFF F7
Aok e, A= Rl 3o FAM HF
©](last stage bucket)e] Zo]7} AL o]
ARtd o g BNl Eol=rt dojdas
93 GutEE= #3324 nEY

LHH ] H
WY s dddem S7HEA A 7S =
1 T

%L

EWe ASd=S 93 AASAGE 7)H A8
AL A Bl diEl Edlel= x| MPadE
FAF FEH] F2 S gk AT,
5ol Aok TR Aol me A 3
ol disl d=d de2 B2 Aols BY 5 3
ol Felg Fark don, g gHae 3 ol

T 89, Tgagsta 74852y
9 I REEAT A

E-mail : dhk@gsnu.ac.kr
Tel : (055) 751-6125, Fax : (055) 755-2081

» AR, TRZANSE AT ZEE Dok
- EAFFUE N1 EATD

99 e Telad gom AA Ad LA
oA Aol el musly At wxd
itk webA, el @ BAGE Apdel WAH)

el Bl W AAGAN AT fAlTE
AsAgol o F2AY BRE ndT A%

& =
o A, Y T AXIo A on] il o
75 T8t Aok =g 2 7 =
theFatm, Aol fARE A4 A TleArE
al g}]\]—/]_(l). —L/\E} o 2
Mo s AA FEAdH fAE AaE
pom, "= Fs L FeAEs &
At = A= FX b )
5 XJ(mternal flow field)oll A1) E]Hl ZE o]
i ]HL l 'SH*#% &R

I

ofl
i
A=
il
offt
>
2 o
F
1%
ol
ol
rf
r_>.: kel
X L ol

13y

Hs 2
5 3 2ol shok g 17}
= AW T AE B ATE

ATAE £.(15719) HFEF O 2 g o]

*1

al

&y

BT AT fATE AA AN T
7:5} =z

o} w3 A A o]

CR A B =



= Asde) FENY £3E ned QoS A
29e TEIAY. £F THE A9 283
of FEMY Td % BYE AN B Ax
9ol Aol MAE G2 nHser)

Fig. 1 2-DOF cascade typical section model with relative
motions in the airfoil row
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Fig.4 Comparison of averaged pressure distributions
between experimental and numerical data
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FSI result
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