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The rotating inner cylinder executes a periodic translational motion in concentric annulus while the outer one

is stationary. In the study of flow-induced vibrations and related instabilities, it is of interest to evaluate the

fluid-dynamic forces acting on the rotating inner cylinder. In the present work, the governing equations for the

confined flow are expressed as Navier-Stokes equations, including the steady and unsteady terms. The fluid

parameters for steady flow generated by the rotating cylinder are determined analytically while the unsteady

ones by the oscillatory motion are evaluated by a numerical method based on the spectral collocation method.

In order to validate the numerical approach, the numerical results are compared with the analytical ones given

by existing theories, for simple cases where the both approaches are applicable.

Good agreement was found

between the results. It is found the effects of the Reynolds number, defined by rotating velocity, on the

fluid-dynamic forces are important for the case of relatively low oscillatory Reynolds number,

oscillatory frequency:

ie., in case of Re,>Re,.

LM E

A A4 APl AEshs 3R dF £z
3 dAst EHFLEA MAHY doe ART 5 I
0 & A R 2T quloﬂ e g4 s
T4 %59 718718 45T £ ok /el 4G 7
& GEE A6 AAE AL Holge) $3 AL 77
HoE HFs 53 sted aFd 7ere A9 &
2 F709 mep wEsz vk ol A &5 s
o Wolge e FEES BsIs i &
8 @AY A 27} S F dol F7149 52 o
ol 94 FaEY PR FEsE AL B Fo

* A, e AT E R
E-mail :
el @ (042) 629-8089, Fax :

428/ 222X SSEEX|/A 11 4

wgsim @mail hannam.ac kr
(042) 629-8043

A3z, 20019

z °
o,

© i 3 o o 0 ox o fu U S
> P
orx? o4

2
B

9Jr Chen(

ol

o>
o
offt

21_,
1o

i glo H,
3
e
2]

=,
2
oty

Rl
x2
fd

oo
ofr
o
rir

o oW,
=
ok

N

Eas

defined by

a2 ate

Foh BAAFE
o Zo] $50

. 374
= Agetd 34 skF
AgskE Aupr
z3z g Iy A4

k)

® %7 §9a

o 4o
o 2

_Ollv‘
ol
o

o, Ay
has
)

X o,
24
o i
o
N
b

£ i
1o
N
o
_li
o,
17
H

—H

o

iy

0%

B2

(o £

il "
o Y B o

R

a o

o rlo

[re]
i
e
>,
=
i
1o
)
=
o
™,
oft
2,
1o
ot
B
Dy
Ao,
offt

ForAE

7 B4l



s
i
i N
59
I
g
QM
b
i
o[)l

7
7vsld HrkdEs) A ASE %‘Z::‘Hl Ak fAel &
Paidoussis etc®& T3 19

14:—‘?— Adry 58 5L 434 IAAY A A
22 Wol e ol whil® B#Estd Lund® 9} Myer'¥=
of ofsted AFHAY o Ad Wiy 4 A%

o
% BAMEE u)dE ek 2L b 73 AEe] ZZo)
75l H¥st ?—i T A2 ZH Jee 5 285
AAS ZHAARE 78 F EAU} AR o] WY
SR AZHA BT A & Bl 58
4AdY gyt 1 SHS A58 99 29
ntunes W2 2o o)ale] MLE Ut Antunesd =
71&9] Bl Hgte] f5AE WA FgEA o
P dou AAAAEEE AREErTIol v aA A e

rr

ot rlo

Yo B i p® o o o B DL
IJ>
_,<—-

28 eEF PANH 2ANL BARLE 42T 5
L ARS 2Ye Ade] 87ET gtk

g AU FA f5o #F ATE A Wol
o #E% 712718 T8 Asted o] e AFH 5
o guEos Wely g3ve §E4 NS 4T
oo TAG westy AMUHYL Agse] Fad
A, 2 e Au) AN ALeA g3 vad
Aol AL SEF WANOTRE AR AWUHAL
Amam sy MARETE A8ad W2 49T
A% Fae mdol ALHUL 2HEY WA LPIA

A= mAFE 2= ohEk (Fourder, Chebyshev %)
o o F ﬁﬁiﬂﬂﬂ] #2514 G AP A Al
I AAZAE dYste] 42 dig A 2R tare
9] vAFE T F Ytk 71EY &) B Hste g
A AL vja g et FEJ%% IHT F dgor #He
FA7E A uiel vld3 Z7HHE E3u o
ol oil whirl @Al 23 élﬂ‘ﬂgl S B
Hste] AEdrE FAsE FAY AFE WY {5
Aol 8FHI gth §kX ]J <
BE AR = o%4 9 &
Ad Woge) FLal= 3}%% -

ol A% Bkl L= T 5 9

So= AdEY HMHWW% At YRA-E s}
A W] WA= HAFY FEFL FAHOR 4
s wojg e ;454 #eEsS v} FEFS
AN ggrh B A7E sdEey wAUws e
sl IR UN AUt AL 2ag wjo] LA
L 4EAS HAE o|ZRE SA BH FFg i
A7 3tk ATL BulEE A9 YR AAGe] e
= $ATEES JHd FUn AL 9FUGe s AR

9 Folwz ) wet B

e Qofm o2 o Z oW

St ool T
ok
o

el 7 & 9om of

o
P9 245 TRE ¢ 908 T dade 2Hu
279 dolEz $o wet Brisgn, 29EY w3
EF FE] A5 wag 4o
B4 A% ftel Agssc
Z

it

ek
ofo
o,
&
N oy

f o fo
i

o N o

%

r
1y
ok
i
gl

e
> e
ok
oo
_OJ_',
2
=z
R
_!Zi
o
1
e

3{_1‘
+ K
rfe
r
M
g{:‘:‘
it
i)
.
=
=
o
)
) OlN o

>
re
o,

o
Loy,
-
A,
f
O?~
&p
o
Y
ok
N
=
L e
2
e of
>
18
im
o
=

{o

rﬁio&:\éﬂiiﬂog—{

8o 37

(o
il
e
2
sk
=y
-
o P
LT
% oft o X

o L
1o,
EX L
1T
=
X
i
lo
e Ho
off
)
g
M
i
o% i
rio.
N
oL

I
flo xe rlo
lo W Ho
oL
£ i
(LA |V 1)
ot [t H N
L z b To
oo S
3o 1 i F}
i e T
on
OZ_’, 0'(‘)(','
Jo O
Om rn‘.
e oy
ol
% -
21_11

2
borr ot
=
i
2

o
s
)
>
>,
i
1o,
T
-
o o M
>
lo
ki rlr

u
ﬂ_&g
>N M N

off
>,
ooy
=
T
1o
ox
o

£

Al

Do o oX
2
i
X
oft
lo, «

o e
ol
S

B IR

e}
&
i)
:oé
U
E&’,

MY oXt olff of net

=
hY)
ol

S
R
oo
of
-
f
=
o2
O
o

ol ijo
o
ol
s
rlo

ol

2

it
ol
2 of

8 o

<l

F

Fig. 1 Geometry of the centre-body rotating and
oscillating in a concentric annulus.
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