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Abstract: The collocated grid finite volume CLEAR (coupled and linked equations algorithm revised) method was applied
to solve the governing equations for viscous and XPP (eXtended Pom-Pom) viscoelastic fluids. The high accuracy
AVLsmart schemes for the convection terms of momentum and constitutive equations were constructed based on the
deferred correction method. Firstly, the incompressible viscous fluids past a cylinder at different Reynolds numbers were
simulated to verify the validity of the developed numerical method. Then, the isothermal and non-isothermal XPP
viscoelastic fluids past a cylinder were studied numerically, with the distribution patterns of velocity vectors, stress
components, stretches and temperatures obtained. Especially, the effects of We on horizontal velocities, normal stresses and
stretches were analyzed. The results provide a theoretical foundation for accurate prediction of fiber reinforced viscoelastic

polymer dynamic filling process in complex cavities.
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Fig. 1 Schematic diagram of the Newtonian flow past a cylinder
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Re=10 Re=20 Re=40

2 Al Re F, BAEMHE A T) (1) Fga i ()

Fig. 2 Distributions of pressure (top) and streamlines (bottom) near the cylinder for different Re numbers
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Fig. 3 Distributions of velocity u (top) and velocity v (bottom) near the cylinder for different Re numbers
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Table 2 Drag coefficients at different Re numbers

drag coefficient Cp

reference
Re=10 Re=20 Re=40
ref. [28] 3.07 2.18 1.713
ref. [29] 2.85 2.06 1.564
ref. [30] 3.18 2.25 1.675
present work 3.11 222 1.708
(a
(©) (d)

4 =100 i}, R[] Reynolds % T BIAESE T AL E: (a) Re=60; (b) Re=80; (c) Re=100; (d) Re=200
Fig. 4 Streamlines of the flow near the cylinder at /=100 for different Re numbers: (a) Re=60; (b) Re=80; (c) Re=100; (d) Re=200
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5 Re=100 i, AN EI N AR BT LR 1R (a) =T712; (b) =2T712; (¢) =3T/12; (d) =4T/12; (e) =5T/12; (f) =6T/12
Fig. 5 Streamlines of the flow near the cylinder in a half cycle for Re=100: (a) =7/12; (b) t=27/12; (c) t=37/12; (d) t=4T/12; (e) t=5T7/12; (f) t=61/12
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Table 3 Rheology parameters for LDPE melt for the XPP and Arrhenius models at T; = 443"
parameters Aon(Tr)/s Aos(Tr)/s q a ns/(Pa-s) 1n0/(Pa-s) Eo/(J-mol™") R/(J-mol™' K™
value 1.7415 0.580 5 2 0.15 200 4 600 48 200 8.314
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Fig. 9 Distributions of temperatures at different Pe numbers: (a) Pe=100; (b) Pe=1 000; (c) Pe=10 000; (d) Pe=100 000
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