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Heat and Fluid Analyses and It’s Application to the Design of
the Casting Process
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(c) Step I-Convective heat transfer calculation
by the control volume FDM.

riibrisle- w8 T(i+1)
Piid

2% 20004 218 oHF ANEDL o g3l
of TAX Fepel 2yPe] HEEEE 4T

INZs

center of surface cell 7

(Xi,y i,Zi) =

2(%;,y5,2;)
n

volume of fluid _ (Ax,Ay,AZ)
of surface cell 7 (Axr,Ayr,AZp)

n

temperature of surface cell 7(=T¢)= = !
n

Here the subscripts s and F indicate surface
cell and full cell, and n the total number of
energy markers in a surface cell 7.

(b) Step Il -Convective heat transfer calculation

Tit

(d) Step IV-Engergy markers flowing out of a
surface cell 7, with a new temperature T..

22l 18. Energy marker concept®®.
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Data Input
Automatic mesh generation
by 3-D Preprocessor

J

Initial & Boundary conditions
for fluid flow and heat transfer
calculationg

.

Y

+ At

Three dimensional transient fluid flow analysis
by the SMAC method
— Continuity equation

~—Nawvier-Stokes equation

4

timie

|

time

Three dimensional transient heat transfer analysis
Convective heat transfer by the energy marker
technique
Conductive heat transfer by FDM
- —Energy quation

NO Is the motd cavity

fully filled?

Subsequent Solidification Analysis
with initial temperature distributions calculated in

the previous stem by FDM
—Energy equation

Results OQutput
Filling patterns, temperature distributions,
distribution fo energy markers and
solidification times etc.
by 3-D postprocessor

—

12} 19. Main flow diagram for computer model®®,

55% filling
Case(a)

i)

e i

s o e W

A
%

30% filling

' :.1'7_:1!","1'. x."ﬁ"t\

o
—

559% filling
Case(b)

8] 20. Caleulated filling sequence and temperature profiles in the step-plate castings for two types of

gating system?®.

(30)
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(a) Calculated temperature distributions
at 100% filling

(¢) Calculated solidification time visualized by
three 2D sections on x-y, y-z and z-x planes

12| 21. Calculated temperature distributions
at 100% filling and solidification time
for a step-plate casting®®.
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