A0 2 % Zy 7] £ 23]

ol 74 F-ao FAHSHAANA

U]i]-,_‘:__— =7 T

2~ B
- T

71439 9%

0FB =", A43™, 43N, 53"~
Influence of Two Attached Lumped Masses

on Dynamic Stability of a Vertical Cantilevered Pipe

Bong-Jo Ryu, Seong-Ho Jung, Kyung-Bin Yim and Doo-Hyun Ryu

Abstract

This paper deals with the dynamic stability of a vertical cantilevered pipe conveying fluid and

having two attached masses.

Some valves or other mechanical components in pipe systems can

be regarded as attached lumped masses. Governing equations are derived by energy expressions
,and numerical technique using Galerkin’s method is applied to discretize the equations of small
motion of the pipe. Effects of attached masses on the dynamic stability of a vertical cantilevered
pipe conveying fluid are investigated for various locations and magnitudes of the attached lumped

masses.

LME

FWFog WE #FA9 f5E FUde e
5479 JFH FHGALYA @ EANe 3
o g Eole] o} Be AFAEY B WY
o] Holx o}, @@ Zhe £58EY de ¥
Z287] Yulg ABRIAE, HA-F=
(et~-pump), X ¥ Ao} F 2 E(monitoring and
control tubes), ¥F7] QAN Fadgez A}
£HE e 4 FREE, ¥ wg7dAY dAd
2 fd71Ac) el MEe g FAHLL FE E
F At

FEFA 7108 F+ T4 BE Hx
o] =& 1939¢ Bourritresol ¥ RoE ¢
A: o, A2 MAWAeE A3 24¥ A
oz ALz Urh

AAHQ Hxeo AFE Ashley ¢ Haviland”
o 239 o]FolFY&d, 21EL Trans-Arabian

=
wB,

* dANddSE AAYAT SR
» gIYARATE
w FGTYARUG S A%

FHadA APE AEYPYE TYEE AEE
B9k, 2% Benjamin”¥¢ 244 =& e £3
¥ #9H(articulated pipe)d] FH 3ol g AT
& o83 4¥E F3Id HFEYG. 2vt 97
Wge #ye 4ol 4 d&AAY H$d
' 458 UY¥E 22 $Ad J% P& BE&
3 (conservative)e| 1, F5@#L A (divergence)
Belle] o3 BtAo] o|Fojx:, FA7 £&H
T 4589 Edo] AR AAxAYD F S o
e #E5FA9 L v B E3(non-conservative)
oln FEgue] BdAo] FAAUTE AU

olg} o] & WH FEFATA & {2y
t 409 B4 Y #F AFEFH ¥4
F89 9% na@ Ar¥eeEx, 229 AR
2 $489 FAGAY AFEYR oFoA @
o},

E%, 48 ddg 948 R g FAHLLE
€ FHAFAYLR UFF ATFEER °FA st
B, old] #% AT F¢L Hill?h Swanson®e
EHN, gL UF AR e +9 8g $
oo FAAAREY #F ol F Jd¥H 47 &
L8R

-647..



a8y ¢ dREEY dAFEL Y $£489
Fg AoJAY, $49 FHARFA mae B
7t3%, 2x2ydxA, 4, £459 MdHA A
o di# AFE FAFH AU

H 2 Paidoussis”E 29 ANE FH $539
s 2 BAHAAAN B EASH A F
‘71540 A% HEL AA3 Adsa

2 AT 53 iR, $5898 B
71dA%e) FYasE 5% n3d B4 Rolag
€ ZE 9" £33 $5£84 dis), B¢ Roiag
£9 X9 =7 A7 $5489 FHARA
e 9FES NGz A7

2. 2A9| Il

Flow velocity [/

VLLLLLLLLLLL L L

Intermediate
__— mass

L

/~ w(x, D

Fig. 1 A vertical cantilevered pipe conveying
fluid and having two attached masses.
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2 Critical flow velocity depending on the
position and the magnitude of the
intermediate mass ( M*=0.2).
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Fig. 3 Critical flow velocity depending on the
position and the magnitude of the
intermediate mass ( M*=0.4).
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Fig. 4 Critical flow velocity depending on the
position and the magnitude of the

intermediate mass ( M* =0.6).
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Fig. 5 Critical flow velocity depending on the
position and the magnitude of the

intermediate mass ( M* =0.8).
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Fig. 6 Critical flow velocity depending on the
position and the magnitude of the

intermediate mass( M*=1.0).
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