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The Unsteady Aerodynamic Characteristics of a Cascade
subjected to a upstream wake with different pitch

H. J. Jeon and D. J. Kang

Abstract

Effects of rotor-stator blade count ratio on the unsteady aerodynamic characteristics of a cascade was
studied by using a Navier-Stokes code. Present Navier-Stokes code is a parallel code and works on a
multi-cpu machine. It is based on the SIMPLE algorithm and uses QUICK scheme for convection terms
and second order back difference for all temporal derivatives. Computations were carried out for two
cases : case | is for 3 stator cascade passages subjected to two upstream wakes while case 2 is for 2
stator cascade passages subjected to three upstream wakes. Numerical solutions show that rotor-stator
blade count ratio plays a significant role in the unsteady aerodynamic characteristics of the stator
cascade. Case 2 shows smaller unsteady fluctuation than case 1, even if they show the same time
averaged value. The smaller fluctuation of case 2 is believed due to strong interaction between unsteady
vortices. The unsteady lift variation of case 2 is shown to have many high frequency fluctuations as
more unsteady vortices travel around the cascade. The unsteady turbulent kinetic energy due to the
upstream wake is also shown to decay faster through the cascade passage than in the free stream.
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Fig. 1 Convergence history of lift
coefficient

=

71&e] AT AF3]Y Gallus
T AR A3 Rolth

=213 |

, case 198 B% FEYWA
oA 71 AA BolR
A s Balol=rt MY &
RAolt}, X3 case 19
RINME FAA e &
Ith, ol AF FYdA
Agz 2aln BYe F
< v

/C=0.25 A vlAd &=

ES

B

o

-

¢

n R X

12;2 ric
o o Lo
b 3o m) rlr

du e v
ot

£ oy R

Ll

tlo

Fig. 3

-612-

(a) case 1
12
» = m
09k (Z) o ::;:/::::vg!

0.5

(b) case 2
Fig. 2 Time averaged and unsteady
pressure coeffficient distributions

Fourier series 28] o1 A7|E& =A% 29
t} Case 12 5 HAe vl AA A2 5 29 A
4 HEo]l FHIAANE Rola i, case 2004 E
A HAe oA WA 5 39 wlg A¥ol HaA
g Holm Yuk WA, case 1°]A F HAL v
W AL Fo] HAAE 7IA = ol Fourier
series 2lA] AH2E F)= 599 4 FF/71 3

kel o) §2& RE EHFE F10l0l4 3
o Baols gAML B F7 B¢ 249 B
o #77} Edatr] WEoln, case 29 AFOIE
sU@ Ayol hssch

Fig. 4 case 13} case 29] Zt Edlol=9] H]A

g8 BY¥XE =AY adol. F WS B
= 6 F719 uHG A Fol @2 Aotk
8L AvRY, case 17 case 2«] %ﬁ]q
=7} 593 YAAE A A9 & 3
92 Boln gtk a2y, 8lAY FEH
case 10} case 29 ¢F 28jo]l o]Er}. Case 2

ol 0 FRe 4 BL 19 wFol 8

i ™ J&kl.

2 o rfo o

(o)

QSL



@
~ = = = (2) suction surface
0.08 p- - _®
D
‘ﬁ — O - (B) pressure surfuce
oos}- i e
: RS
3 \
w ! \\
004} ‘5 \\
Al
JE L
7
ol N AL
; 0 e
) 5 H
0 1 2 3 4 5 6 8
n

{a) case 1

L.
LD sosction sunface
0.026 [ @
S— 1) recoure surfoce
)
002 ‘\
§,~0015 | / \
001} /
/)
I
R
0.005 - / { \\
4 N P~
) LB
0 _gi \L.—-e/ -
2 a s
n

(b) case 2
Fig. 3 Magnitude of the harmonics of
surface pressure coefficient
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Fig. 4 Comparison of unsteady lift
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