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m C:AProgram Files (xB6)\Silverfrost\FTN95\Plato.exe Lilﬂlﬂ_hj

Step== 1
Rezidual of Flow== 2215801 E-A3

Step==
Residual of Flow= 1.168589E-83

Step==
Residual of Flow= 6.312706E-A4

Step==
Rezidual of Flow= 2_715285E-A4

Step==
Residual of Flow= J.483221E-84

Step==
Residual of Flow= 2.9252816E-84

Step==
Rezidual of Flow= 2_.357398E-A4

Step==
Residual of Flow= 1.727541E-84
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0.8

0.6 I

0

Re=100
Re=100
Vortex Property Ghia et al. Our results
Primary Location, x,y 0.6172,0.7344 0.6154, 0.7359
Location, x,y - -
T1 HL - -

\O




Vi

BL1

Location, x ,y

0.0313, 0.0391

0.0315, 0.0374

Ho

0.0781

0.0780

Vi

0.0781

0.0780

BR1

Location, x,y

0.9453, 0.0625

0.9430, 0.0617

Ho

0.1328

0.1317

Vi

0.1484

0.1500

BL2

Location, x ,y

Ho

Vi

BR2

Location, x ,y

Ho

Vi

BR3

Location, x ,y

HL

Vi

\F




Re=400

Re=400

\Y



Vortex Property Ghia et al. Our results
Primary Location, x ,y 0.5547, 0.6055 0.5519, 0.6048
Location, x,y - -
T1 HL - -
VL - -
Location, x ,y 0.0508, 0.0469 -
BL1 HL 0.1273 0.1206
A 0.1081 0.1051
Location, x ,y 0.8906, 0.1250 0.8858, 0.1234
BR1 HL 0.2617 0.2617
Vi 0.3203 0.3192
Location, x ,y 0.0039, 0.0039 0.0030, 0.0039
BL2 HL 0.0039 0.0030
Vi 0.0039 0.0039
Location, x ,y 0.9922, 0.0078 0.9971, 0.0041
BR2 HL 0.0156 0.0098
Vi 0.0156 0.0098
Location, x,y - -
BR3 H. - -
A - -
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Re=1000
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Re=1000

Vortex Property Ghia et al. Our results
Primary Location, x ,y 0.5313, 0.5625 0.5314, 0.5659
Location, x,y - -
T1 HL - -
VL - -
Location, x ,y 0.0859, 0.0781 0.0827,0.0783
BL1 HL 0.2188 0.2117
A 0.1680 0.1698
Location, x ,y 0.8594, 0.1094 0.8653, 0.1091
BR1 HL 0.3034 0.3007
Vi 0.3536 0.3489
Location, x ,y - -
BL2 HL - -
VL - -
Location, x ,y 0.9922, 0.0078 0.9909, 0.0098
BR2 HL 0.0078 0.0098
Vi 0.0078 0.0091
Location, x,y - -
BR3 HL - -
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Re=3200

Vortex Property Ghia et al. Our results
Primary Location, x ,y 0.5165, 0.5469 0.5150, 0.5454
Location, x ,y 0.0547, 0.8984 0.0520, 0.8957
T1 HL 0.0859 0.0827
A 0.2057 0.1946
Location, x ,y 0.0859, 0.1094 0.08448, 0.1152
BL1 HL 0.2844 0.2875
Vi 0.2305 0.2342
Location, x,y | 0.8125, 0.0859 0.8243,0.0824
BR1 HL 0.3406 0.3392
A 0.4102 0.3936
Location, x,y | 0.0078, 0.0078 0.0073, 0.0080
BL2 HL 0.0078 0.0073
Vi 0.0078 0.0080
Location, x,y | 0.9844, 0.0078 0.9935, 0.0120
BR2 HL 0.0254 0.0265
A 0.0234 0.0238
Location, x ,y - -
BR3 HL - -
VL - -
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Re=5000

Yy



Re=5000

Vortex Property Ghia et al. Our results
Primary Location, x ,y 0.5117, 0.5352 0.4965, 0.5577
Location, x,y | 0.0625, 0.9102 0.0622, 0.9060
T1 HL 0.1211 0.1135
Vi 0.2693 0.2602
Location, x,y | 0.0703, 0.1367 0.0786,0.1398
BL1 HL 0.3184 0.3122
A 0.2643 0.2750
Location, x,y | 0.8086, 0.0742 0.8018, 0.0701
BR1 HL 0.3565 0.3457
A 0.4180 0.4000
Location, x,y | 0.0117,0.0078 0.0131, 0.0087
BL2 HL 0.0156 0.0169
A 0.0163 0.0172
Location, x,y 0.9805, 0.0195 0.9800, 0.0189
BR2 HL 0.0528 0.0561
Vi 0.0417 0.394
Location, x,y - -
BR3 HL - -
VL - -

Yf




Re=7500
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Re=7500

Vortex Property Ghia et al. Our results
Primary Location, x ,y 0.5117, 0.5322 0.4802, 0.5741
Location, x ,y 0.0664, 0.9141 0.0643, 0.9121
T1 HL 0.1445 0.1257
Vi 0.2993 0.2827
Location, x ,y 0.0645, 0.1504 0.06842, 0.1664
BL1 HL 0.3339 0.3490
Vi 0.2793 0.2975
Location, x ,y 0.7813, 0.0625 0.7956, 0.0537
BR1 HL 0.3779 0.3478
Vi 0.4375 0.4327
Location, x ,y 0.0117,0.0117 0.0099, 0.0099
BL2 HL 0.0234 0.0263
Vi 0.0254 0.0256
Location, x ,y 0.9492, 0.0430 0.9553, 0.03101
BR2 HL 0.1270 0.1112
Vi 0.0938 0.1000
Location, x ,y 0.9961, 0.0039 0.9967, 0.0033
BR3 HL 0.0039 0.0033
Vi 0.0039 0.0033
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il eo 50 Giuled a4 aliuse Jo> ail 8 slesl Gl 158 9 ol Slel,8 -
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Call Pre_Solution
Do iTStep=1,mstep
Call Fluid_Flow(n,m,Rho,u,v,Thow,f,U0)
If(iTStep-StepCR*(iTStep/StepCR)<0.01)Then
Call Output(n,m,U0,Rho,u,v)
Print*,'Step==",iTStep/StepCR
Print*,'Residual of Flow==",ResF
End If
Call Residual(n,m,ResF,u,v,U0OId,VvOId )
If(ResF<ResConvergF)EXxit

End Do  Call After_Solution
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If(iTStep-
StepCR*(iTStep/StepCR)<0.01)

Then
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If(ResF<ResConvergF)EXxit
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3,95 p > ye 0 JBs SOl 59 @b g 2595 @b dwlne 44 gy o aeli p bglas V-0 Jgo

Do i=0,n
Do j=0,m
tl=u(i,j)*ui)H+v(.p)*v(.g)
2
eq ejiu (g-u)” wuu
.77 =w p| 1+ + Do k=0,b
' ' { cs?  2cst 2C52} s dlxe
ol &y t2=u(i,j)*ex(k)+v(i,j)*ey(k)
f (x+ejAt,t+At) =
. dnlme feq(k,i,j)=Rho(i,j)*W(K)*(1.+3.*t2+4 5*t2*12-1 5*1)
. I AL e e
fi(x1) T[f,(x,t) f (x,t)} sy o

(K, iLj)=F(K,1,j)-(F(K,i,j)-feq(k,i,j)/ Thow

End Do

End Do

End Do
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f(1,1:n,0om) = f(1,0:n-1,0:m)
f(2,0:n,1:m) = (2,0:n,0:m-1)
f(3,0:n-1,0:m) = f(3,1:n,0:m)
f(4,0:n,0:m-1) = f(4,0:n,1:m)

f(5,1:n,1:m) = f£(5,0:n-1,0:m-1)
f(6,0:n-1,1:m) = f(6,1:n,0:m-1)
f(7,0:n-1,0m-1)=  f(7,1:n,1:m)

f(8,1:n,0:m-1) = f(8,0:n-1,1:m)
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(6,0:n,0)=f(8,0:n,0)
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Dl oo osls 1,3

f(3,n,0:m)=f(1,n,0:m)
f(7,n,0:m)=f(5,n,0:m)

f(6,n,0:m)=f(8,n,0:m)
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£(1,0,0:m)=£(3,0,0:m)
f(5,0,0:m)=f(7,0,0:m)

(8,0,0:m)=f(6,0,0:m)
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Do i=1,n-1
Rhow=f(0,i,m)+f(1,i,m)+f(3,i,m)
+2.*(f(2,i,m)+f(6,i,m)+f(5,i,m))
f(4,i,m)=f(2,i,m)
f(7,i,m)=f(5,i,m)-Rhow*U0/6.
(8,i,m)=f(6,i,m)+Rhow*U0/6.

End Do
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Do i=0,n
Do j=0,m
rho(i,j)=sum(f(:,i,j))
b-1 End Do
P = f;
i=0 End Do
Do j=1,m-1

rho(0,))=(f(0,0))+1(2,0,))+1(4,0,))+
2.*(f(3,0,j)+f(6,0,j)+f(7,0,j)))/(1.-Uin)

End Do
Do i=1,n
Do j=1,m-1
b-1 u(i,j)=sum(f(:,i,j)*ex(:))/rho(i,j)
pu=>ef,
1=0 v(i,j)=sum(f(:,i,j)*ey(:))/rho(i,j)
End Do
End Do
Do j=1,m-1
Sipe by cBs ldl 6l p sl p ozl i
. . . v(n,j)=0.
QBMLSQ odﬁ.’;w‘ 9
End Do
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Residual :y.59 sl -#

4 el (GBS A oo drle Lol e o i sl 1) 2lRes Jlre Ciids o g ple )
iy 2,50n Jomw lp g 05 5 05m 0)lend 99 (55, Sl Hal il aile Joliie sl lne
e 5l oolatl e yiey AUl gy glp Jlre (5,5l 5 o e a5 eols lad Ay ed Jg el oas
loosiledl a8 ol (pl oailad b drnlne by, &8ly 50 9 jkre onl 5 p sl (L, NOMM) L,
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Do i=0,n
Do j=0,m
Su=Su+U(i,j)**2+V(i,j)**2

Slu(rteat)yu(xt) ResF=ResF-+(U(i,j)-UOId(i j))**2+(V/(i,))-VOId(i j))**2

Residual of flow=
Ju(x)]

Uold(i,j)=U(i,))
VOold(i,j)=V(i,j)
End Do

End Do

ResF=Sqrt(ResF)/Sqrt(Su)
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Output .59 ple -V
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Strf(0,:)=0.

Do i=1,n

End Do

Rhoav=0.5*(Rho(i-1,0)+Rho(i,0))

Strf(i,0)=Strf(i-1,0)-Rhoav*0.5*(v(i-1,0)+v(i,0))

Do j=1,m

Rhom=0.5*(Rho(i,j)+Rho(i,j-1))

Strf(i,j)=Strf(i,j-1)+Rhom*0.5*(u(i,j-1)+u(i,j))

End Do

Ls siTecplot bl 5 cw b 3l
wblo> o)l b 098 9,5 1L oy
oSl 5 955 £9,5 ] b

Open(20

Jfile='"Result.dat")

Write(20,*)'VARIABLES =X,Y,U,V,P,Stream'

Write(20,*)"ZONE ","I=",n+1,"J=",m+1

Do j=0,m

Do i=0,n

Write(20,*)float(i)/float(m),float(j)/float(m),u(i,j)/VSc

ale,v(i,j)/VScale,Rho(i,j)/.3, Th(i,j), Strf(i.j)

End Do

End Do

Close(20)
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