g7 Ags=g3 B AM253A 275, pp. 989~996, 2001

Key Words :

959

¥ g g% T J-9A3
475 AN Y dF
2404t a&w . o|5H’
(2000 298 o4 H4,2001d 59 199 AAYR)

A Study on Flowfield-Dependent Mixed Explicit-Implicit
Method in Heat and Fluid Dynamics Problems

Su-Yeon Moon, Chang-Hyun Sohn and Choong-Won Lee
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Abstract

High-speed and low-speed flows are simulated numerically by flowfield-dependent mixed explicit-
implicit (FDMEI) method. This algorithm depends on implicitness parameters of convection, diffusion,
diffusion gradients, and source terms which are calculated from the changes of local Mach, Reynolds, Peclet,
and Damkohler numbers between adjacent nodes. Convection phenomena or shock waves are resolved from
Mach number-dependent implicitness parameters whereas diffusion or viscous actions are simulated by
Reynolds number or Peclet number-dependent implicitness parameters. Fluctuation components of all
variables are properly accommodated spatially and temporally in the FDMEI procedure. To illustrate, some

benchmark example problems are presented for comparisons of the FDMEI results with other available data .

These results appear to be encouraging and point toward the need for further investigations of the FDMEI

theory.
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(a) Density contours of Humphrey’s result®

(b) Density contours of FDMEI
Fig. 2 Comparisons of FDMEI results and
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(a) Mach number contours
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(a) FDMEI scheme
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(b) 1*-oder Godunov scheme

(c) s; contours
Fig. 5 Mach no. contours and s; parameter
for subsonic flows
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Fig. 7 Mach no. contours and s, parameter
for transonic flows
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