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A Numerical Study of Imtlal Unsteady Flow and Mixed Convection
in an Enclosed Cavity Using the PISO Algorithm
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ABSTRACT

A numerical analysis of initial unsteady state flow and heat transfer in an enclosed cavity

has been performed by the Modified QUICK Scheme.

The stable QUICK Scheme which modified the coefficient always to be positive is

included in this numerical analysis. The implicit method is applied to solve the unsteady state
flow; between iterations the PISO (Pressure - Implicit with Splitting of Operators) algorithm
is employed to correct and update the velocity and pressure fields on a staggered grid.

The accuracy of the Modified QUICK Scheme is proved by applying fewer grid systems than

those which Ghia et al. and Davis applied. The initial unsteady mixed convection in an enclosed
cavity is analyzed using the above numerical procedure. This study focuses on the development
of the large main vortex and secondary vortex in forced convection, the effects of the Rayleigh
Number in natural convection and the relative direction of the forced and natural convection.
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Fig.2 Time sequence of streamlines at Re= 3,200
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Fig.3 Time sequence of streams and isotherm

lines (Pr =0.71, Ra=10¢% natural conusction)

Fig.4 Time sequence of sireams and isothemm
lines (Pr=0.71, Ra=10% natural convection)
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Fig.5 Time sequence of streams and isotherm
lines (Pr=0.71, Ra=10% natural convection)
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2
Fig.T Time sequence of streamlines and isotherm
lines (Pr=0.72, Gr/Reé* =0.5, mixed convection A)
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Fig.8 Time sequence of sireamlines and isotherm lines
(Pr=0.72, Gr/Re*=2, mixed convection A)
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‘T = 3E-2

Fig.10 Time sequence of streamlines and isotherm lines
(Pr=0.72, Gr/Re*=0.5, mixed convection B)
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