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A Numerical Analysis of Heat and Fluid Flow on Arbitrarily Shaped

Region

Synopsis :

Kouji TAKATANI

It is difficult to conform the discretization points to boundaries of the arbitrarily shaped region on the fi-

nite difference method of rectangular coordinate system.

In this study the discretization method based on

Gauss’s divergence theorem is improved to deal with the arbitrarily shaped region in Eulerian method, and
the present method is able to use the effective numerical techniques that have been developed on rectangu-

lar coordinate system.

As numerical examples, steady heat conduction problem is calculated and compared with the solution of

FEM, and some trials are made on analysis of problems in incompressible fluid flow.

The present method

is found to be useful to solve numerically partial differential equations derived from mass, heat and momen-

tum balances.
Key words : fluid flow ; heat
discretization ; simulator ; computer.
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Fig. 4. Triangular element for FEM.

D= é .é (Uscr Leco— Uy Lycp) =oneereeeeee (5)
I, S NOTE, U : 2 @O LoWED kF
Mo, (2, ) : EVOTEN § DWEEE, L=y,
Lyo=x0— %
3-2 FREFLEOLR

FREZFIIBVT, ROERN L 2RI Ty
CAEREFH S, BEFOEAFT % Fig 4 IIRT X

INHG 2B E, BEABICBITAMEE, RATERB
hn®,
:_}f_“ xnUyzizi;Ni'in ............... (6)
A
N.=(a;+bx+cy)/S (i=1,2,3)
GQ=%)— %Y b=y —¥%h O=%—x
=T — X, b=¥—N, C=5—2%
G=5Y— %, bLi=Nn—%h CG=%L—5

S: EEOHMR
K(6)ZHWT, BEEADOEH D £k b L, K
55
D=5 2 (b Un+ cir Uy
= {Uno(9
“inlz(xz

)+ Usaslys
x) + Uyza( 3

— %)+ Usih =21/ S
— %) + Uy.n o —x%)/S

ZZiz, Ug=( U.i+ U,,,)/Z, yij = (Uy1+ U,,)/Z

-, A5)EBVT, EXOLLOTEE ZDAD
Wi C & A LoMEo FEE Tk, K(7)H»E
BEhrh, RiEEBEHREFRELL D, Fig. 4 IIRLAX
IBAy YAl EMLBEILTH D Z Lavhy
5.
3-3 EFTRALOLE

WA R a1, THompson® |2 X o THEERIEIRICH - 72
W2 KTV v AR M I LXK TAERT S

y 0 7
A D
A
C
B B C
a] Physical grids X h) Transformed grids %

Fig. 5. Physical and transformed grids.

y n AF =1
4
@)@ 2y
1 3 @ @ |ay=1
o/ ®
2 1 @ 2

X

a) Physical grids b) Transformed gr‘iCISIF

Fig. 6. Finite-difference grids.
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Fig. 7. Steady heat-conduction problem and grids.
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