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A Numerical study of the lift force on a sphere placed off a pipe center.
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The lift force acting on a stationary sphere in a poiseuille flow inside a pipe are numerically studied by means of
a three-dimensional numerical simulation. The sphere set an eccentric position by separating the pipe axis. The
result show that the lift force in a poiseuille flow acts from the low-fluid-velocity side to the high-fluid-velocity

side for low particle Reynolds numbers of about Rep, =

1. [FL®IC

P4, AR mEmE, 2E Y OB, K
17 3 IRTTRIEN ) OFRNIFOMENT D32 < AT TV D,

WA DOHFIZELIZ BRI < 377 & HLAIE A < 22 HAF
FRENTWDH, IT4E Kurose b 1%, BRI 728 EFITE D
AT ERAE < 17 & 5577 & BB B OVEBRBIICHRGT L, Bk
VA JVZE (Rey,) B3 60 LA EIC72 D LB & H3E
EOHNF N HHEEDOBNGF KT A L ERL
7c1. ¥7z, N.Shahcheraghi? & iX[E N THE O H.LH
DEENTNLBICEREE X, B LA /L AEK Re = 25,125
0)%2%%:611\, HICH D DB ZFHHR Lz

ARG CIIIE R T A 2PV I [ O LA HEEL
TALiEL _ﬂz%’%% TP DR FE S B N ERENER D7)
;&ifﬁépowr‘ﬁv4/wxﬁR%—426~2m
WOWTHEEITo 7.
2. #HEETL

MHELEROET NV ELERZESEIL, RO X ITERE
L7z. (Fig.l) i Gm% X @, FE#M o OEREE %
Y#hsme L. HEDOER%Z D,, RS% L = 15D,
L, ROER% D, HEHRLNLOEMY E, HE
A AN OKRECOERMA 5D, kb HEHDE
f@ﬁ%%lﬁ%ktt.ﬁﬁ%fﬁﬁ@ﬁ%&bf

= 0 1D,(Case 1),0.2D,(Case2), ZHEH DEKD

L?X xtL, thlL\ﬁlﬂ#%@ﬁ':E%ﬁ% Case 1 TIX E =
OH%OM%OM%C%eTCiE_Oﬂ%OM)&
RE LT,

f%@f@%#)‘ﬁ“*ﬁt&ﬁdﬁk L, WAVLETR % IE
L

A E TER Reynolds #ix, REE X% D,, REHE
ZHEORAEICBIT BEROFLOEE U, TEH LK.
B CL 1%

Fr,

Cr = 1/2pU2 A,

(1)

1.

Fig. 1: Model

170(190)(sphere’s radius Ds = 0.1Dp(0.2Dp)).

Fig. 2: Mesh in section, No. of Elements 1044241, No
of Nodes 74020
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Fig. 3: Case 1 E = 0.2Dp Re, = 12.6,256.0 Velocity

contours in section.

Fig. 4: Case 2 E = 0.2Dp Re, = 12.6,256 Velocity

contours in section.

Fig. 5: Case 1 E = 0.4Dp Re, = 12.6,256 Velocity

contours in section.
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Fig. 6: Cy, for sphere (Case 1) E = 0.2Dp,0.3Dp,0.4Dp
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Fig. 7: Cy, for sphere (Case 2) E = 0.2Dp,0.3Dp
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Fig. 8: Cp p,Cr s for sphere (Case 2, E = 0.2D,) pres-

sure and wall shear force y-component
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Fig. 9: Case 2 E = 0.2D, Re, = 12.6 Surface contours
of the instantaneous pressure and the y-component of
wall shear force.
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Fig. 10: Case 2 E = 0.2D,, Re, = 256 Surface contours
of the instantaneous pressure and the y-component of
wall shear force.

R BH, TRIIERO TEEZ2Rm@IZH 72§ 0 ISHEE TR
9. Fig.11 ® EF&#ET 25 &, O 2 2OKTxf
FRICIEVMER & 22> TV B, EROBRKER TROA
DERMELY KEV. Re, =12.6 TIXZDZ L2 b, B
DY FRNZIEDHE E B/ %%T 5 EN50 5. Fig.12
XY, Re, = 12.6 DA L AR, BT CTHE S IZIEXHR
. OO AR LV, BRITEEE T M ST
WnEEZHND.

Wall_Shear_Stress y

Wall_Shear_Stress y.

Fig. 11: Case 2 Re, = 12.6 Surface the y-component of
wall shear force.
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Fig. 12: Case 2 E = 0.2D, Re, = 256 Surface the
y-component of wall shear force.
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