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Abstract

Unsteady free surface flow phenomena of a non-Newtonian fluid_in af,two-dimensional rectan-

gular cavity are studied by numerically solving equations of continuity ,and momentum using _
the power-law fluid model, The marker and cell method and the CuFort-Frankel finite difference

approxirmation are utilized in the present numerical experiment, The initial condition is simply

that thke cavity is empty. A no slip boundary condition is applied at the walls, while at the

free surface zerc tangential stress is assumed. Fhysical properties of rigid PVC melt are used

and computations are carried out for two different average inlet velocities.

The numerical

stability problem associated with high viscosity flows can be overcom.e by the use of the DuFort-
Frankel iinite cifference method. The calculated results provide not only pressure and viscosity

field but also a visual observaticn of the flow pattern by means of marker particles.
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Fig. 1. non-Newtonian Fluid Flow into a Rec-
tangular Cavity
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Table 1. Computation of Velocity Field in Surface Cells

Condition 1 . I - v
V I
Cell "
i, 7+l - - - + - + + +
i+1, j - - + - + - + +
i 7—1 — + - - + -+ - -
i1, 7 + + + + + + + +
+ : Full or Surface Cell
— {Empty Cell
Conditions

B +1 — el 1 — gyn+l
I, 0 D00 0.5=010, 54050 %,5-0-5=V7-1,-0-5

u}id.5,; is computed from continuity equation
I Dot s =00 0

uly.5,; s computed from continuity equation
Voot s—vx,"}leo's

ul4.s5,; is computed from continuity equation
V I uls,; is computed from F.D.E.

v7%10.5 is computed from continuity equation
W :o}ties is computed from F.D.E.

ul¥ls ; is computed from continuity equation
VI  :oP%ies is computed from F.D.E.

17:',“31-05 V7505

uld.s,; s computed from continuity equation

W ulids,; and vPiles are computed from F.D.E,
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