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Flow geometry, measure positions of velocity and shear stress (---, X, = z/R = — 5,

+1.5); measure positions of velocity,shear stress and first normal stress difference(---, X, = z/R = £ 2)
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Fig. 2  Shear viscosity ( 5,) and first normal stress

difference { N,) vs shear rate { 7) ;stretching viscosity { 7g)

versus stretching rate (€)
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Fig. 4 Drag coefficient (X) versus t/A
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Fig. 5 Folw past a confined cylinder in a planar channel with 2:1 diameter/wall ratio

De=0.93,2/4 =19.0;1816 Voronoi elements totally,43 elements around cylinder
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Fig. 6 Simulation results at De =0.93
a) Velocity distribution
b) First normal stress difference distribution
¢) Shear stress distribution
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Fig. 7 Simulation results at De =0, 93
a)First normal stress difference distribution along the symmetry line {y=0)
b} Viscosity distribution along the symmetry fine { y=0)
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Fig. 8 Effect of Deborah number on the drag coefficient {X)
REFERENCES

1 LiXianfeng( % & ¥}, Zhao Delu(# 8 # ). Acta Polymerica Sinica({# % F %18 ),2000,(3): 280~286

2 Li Xianfeng{ R ¥ ), Yuan Xuefeng( % ¥ #),Bu Huaitian( 6 ff X }, Zhao Delu( & 8 ), Acta Polymerica Sinica( # 4+ 7 % #),2000,
(4):432~437

Baaijens F P T, Baaijens H P W, Peters G W M, Meijer HE H.J Rheol,1994,38:351 ~367

Baaijens H P W, Peters G W M, Baaijens F P T,Meijer H E H.] Rheol, 1995,39:1243 ~ 1277

Yuan X F,Ball R C,Edwards S F.] Non-Newtonian Fluid Mech, 1993,46:331 ~350

Yuan X F,Doi M. Physicochemical and Engineering Asperts,1998,144:305

Barakos G, Mitsoulis E.J Rheol ,1995,39:1279—1292

Dou H S.Phan-Thien N.J Non-Newtonian Fluid Mech,1998,77:21~51

LI B R I R

THE LAGRANGIAN-EULERIAN METHOD :SOLUTIONS FOR
FLOW AROUND A CYLINDER IN A PLANAR CHANNEL

LI Xianfeng!, YUAN Xuefeng?, BU Huaitian' , ZHAO Delu!
(' State Key Laboratory of Polymer Physics and Chemistry , Center for Molecular Science ,
Institute of Chemisiry , Chinese Academy of Sciences , Beijing  100080)
(2 Department of Mechanical Engineering , King’ s College London , University of London , UK)

Abstract The Lagrangian-Eulerian algorithm was used for simulating flow past a confined cylinder with
1:2 diameter/wall ratio. The one-mode Phan-Thien and Tanner(PTT) constitutive model was used in the
present calculation. Profiles of both velocity and stresses are obtained at different sections of the steady flow,
and compared with laser Doppler velocimetry and flow-induced birefringence data given by Baaijens et al.
for a polyisobutylene/tetradecane( PIB/C14) contraction flow at Deborah number De = 0.93. Overall, the
simulation has reproduced the experimental results with good accuracy, the agreement between the
numerical predictions and the experimental results is fairly well. In addition, the dimensionless drag on the
cylinder is reported to be a monotonically decreasing function of the Deborah number,and agrees well with
the numerical results of Dou and Phan-Thien.

Key words Lagrangian-Eulerian method, Flow around a confined cylinder



