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Object oriented programming is applied to a simulation of computational fluid dynamics. A flow domain which
characterizes each part of flow field is treated as an object and calculated independently having the relation with
neighbor objects. We can compose atota flow field by combining the flow domains as if combining parts of puzzles.
The CFD system provides for users to generate various flow fields easily and to analyze the over al flow

automatically.
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Fig. 2 Flow parts object .
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01 |11 |21 I31 |41 |51
n
setCondition( ) CalculationMethod BoundaryCondition
05
prediction CalculationMethod
04 velocity( ) predictionVeocity( )
03 residual CalculationMethod
02 Amount( ) residual Amount ()
o1 correct CalculationMethod
velocity( ) correctVelocity( )
Fig. 4 Flow set field. renew CalculationMethod
velocity( ) renewVelocity ()
BoundaryCondition
set\l?;tdr;??ry setBoundaryValue( )
Boundary Value
CFD BoundaryCondition
boundary -
Condition () boundaryCondition ()
BoundaryCondition
boundary o
ConditionP() boundaryConditionP( )
getmaxd( )
ConditionTable
FlowParts
ConditionTable
FlowPats
Parameter
FlowParts
FlowPats
At Ax Ay Ar AB p

Copyright © 2000 by JSCFD



] dmin BoundaryValue
u, v, pu, pv p putBoundaryV ()
putBoundarypV( )
getBoundaryU( )
CalculationMethod getBoundaryV ()
getBoundaryPU( )
CalculationMethod getBoundaryPV ()
getBoundaryP( )
CalculationMethod Fig. 7 BoundaryValue Class.
RectangleCalculation SectorCalculation
(Fig.6) Table 3 BoundaryValue method.
putBoundaryV () V. P
CalculationMethod Table 2
putBoundarypV( ) PU. BV, P
CadlculationMethod getBoundaryU( ) u
predictionVelocity( ) v
residual Amount( ) getBoundaryV ()
correctVelocity( )
renew Vel ocity() getBoundaryPU( ) P
)\ getBoundaryPV( ) pv
Rectangle Sector getBoundaryP( ) P
Calculation Calculation

Fig. 6 CalculationMethod class. m—) m—
Table 2 Calculation method H: {|¢ f}H: {|
predictionVelocity () T |
residualAmount () = =
correctVelocity () o T
renewVelocity () H: {|¢ $|} {|
BoundaryValue = =
I_Il_l I_ﬂ_l
il i
u, v, p — —
I_II_I I_!I_I
LI i
IJF_l IJI_l
BoundaryValue
BoundaryValue
(Fig.9)
BoundaryValue Table3 Fig. 9 BoundaryValue image.

Copyright © 2000 by JSCFD



BoundaryCondition

u=0, v=0

TP/fy=0 IP/9x=0

(u=a, v=b) MP/fy=0 MP/x=0
fu/x=0 9Tv/y=0

fP/fy=0 1P/x=0

BoundaryVaue
Fig.
10
BoundaryCondition
Fig. 11
BoundaryCondition Teble 3
BoundaryVaue
setBoundaryVaue
BoundaryValue
boundaryCondition
BoundaryVaue

[] :BoundaryValueObjectg

|::> : setBoundaryValug()
<:| : boundaryCondition()

Fig. 10 Exchange of boundary value.

BoundaryCondition
boundaryConditionT( )
boundaryConditionB( )
boundaryConditionL( )
boundaryConditionR( )
setBoundaryValueT ()
setBoundaryValueB( )
setBoundaryValuel (')
setBoundaryValueR( )

Rectangle | | Sector Sector Sector Sector
Boundary || Boundary || Boundary | | Boundary || Boundary
Condition || Condition || Condition | [ Condition | | Condition
TR TL BR BL
RectangleBoundaryCondition
SectorBoundaryConditionTR
SectorBoundaryConditionTL
SectorBoundaryConditionBR
SectorBoundaryConditionBL
Fig. 11 BoundaryCondition class.
Table 3 BoundaryValue method
boundaryCondition()
(T,B,L,R) -
ConditionTable
setBoundaryValue( )
(T,B,L,R) | BoundaryValue
Simulation
HSMAC
Fig. 12
boundaryCondtion()
BoundaryVaue

public void main() {
int i, m, fl;
//
for( 1 = 0; 1 < pmax; i++)
f[i].setBoundaryValue();
for( 1 = 0; 1 < pmax; i++)
f[i]-.boundaryCondition( f);
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//
for ( int n = 0; n < Nstep; n++) {
//
for( 1 = 0; 1 < pmax; i++) {
f[i].predictionVelocity();
f[i].setBoundaryValue();
}
//
for( m = 1; m <= Mstep; m++) {
//
for( 1 = 0; 1 < pmax; i++) {
f[i]-boundaryConditionP( f);
f[i].residualAmount();
}
//
fl = 0;
for( 1 = 0; 1 < pmax; i++)
if( f[i]-getmaxd() < DMIN) Fl++;
//
if( fl == Omax || m == Mstep) {
for( 1 = 0; 1 < pmax; i++)
f[i].renewelocity();
break;
}
//
else {
for( 1 = 0; 1 < pmax; i++) {
f[i]-boundaryConditionP( f);
f[i].correctVelocity();
f[i].setBoundaryValue();
}
}
for( 1 = 0; 1 < pmax; i++)
f[i].setBoundaryValue();
for( 1 = 0; 1 < pmax; i++)
f[i].boundaryCondition( f);
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Fig. 12 .Main part of Simulation class.
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Fig. 13 Graphical user interface.
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Fig. 14 Example 1.

Fig. 15 Example 2.
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