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Confirmation of Numerical Properties of ASQUICK Scheme
through Numerical Simulation of Recirculating Turbulent
Flow over a Sharp Rib Mounted on a Plane Surface

Sung Joon Kim

Key Words : Numerical Property (422 A1A), Turbulent Flow(:}+5%), ASQUICK Scheme
(ASQUICK #}-5-4)
Abstract

ASQUICK scheme is applied to simulate numerically the recirculating turbulent flow over a
sharp rib mounted on a plane surface. Two dimensional governing equations and two-equation

turbulence model(k-¢ model) equations are used and discretized to get the system of finite
difference equations. k-& model is selected in the report because it has been used with confidence
in various previous computation works. The system of finite difference equations are solved by

the line-by-line method. The numerical properties of second order accuracy and good numerical
stability of ASQUICK scheme are comfirmed through numerical experiments. The adaptibility of
ASQUICK scheme with PISO velocity pressure correction scheme is evaluated. PISO-ASQUICK
combination shows substantial advantages on reducing computational time over SIMPLE-

ASQUICK combination.
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Fig. 1 The domain of calculation
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Fig. 2 Two dimensional computational cell
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Fig. 3 Computational grid system for turbulent over
a surface mounted sharp rib
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Table 2 Computational time and No. of iteration

No. of CPU time CPU time (sec,
Scheme . . per each
iteration (sec) : X

iteration)
ASQUICK/SIMPLE 2848 13,357 4.69
ASQUICK/PISO 938 4,868 5.19
HYBRID/SIMPLE 464 1,856 4.00
HYBRID/PISO 426 1,895 4.45
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Table 3 The length and height of recirculation zone

Length of Height of
Scheme recirculation zone recirculation zone
(Lr/h) (Hr/h)
HYBRID 8.05 1.40
ASQUICK 10.23 1.61
EXPERIMENT 13.2 2.16
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