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aunglminaus

Program Roclk;

uses Printer;

Var Ta,;Th array[0..70,0..70] of real;
Tc : array[0..70] of real;
B,C,sa,sb,sw,ca,ch,A, hs, hv,x, t,
v,vel,G,E,dx.dt,tD;yo,r,M,Re:real;

i, d0k; Yl y2,nynl integexr;
dn 1 bext;
fn + stringll4];

Const pi = 22/7;

Function power (b,p:real) :real;
Begin
power := exp(p*1ln(b});
{power (b,p) = b"p}
end; '

Begin
{ READ DATA }
writeln('ENTER NAME OF FILE TO READ i el
readln(fn);
assign(dn, £n) ;
reset (dn) ;
readln(dn,Ta[0,0]1) ;
readln{dn,Tb1,0]);
readln(dn, Vel) ;

writeln (' Th
writeln(*Vel
writeln(*E = " E:10b];

writeln('Ta = *,Ta[0,0]:10:6);
=* Thl,0] -10:6) ;
r VEL:10:6);

readln(dn,E) ;
readln(dn, cb) ;
readln(dn, sb) ;
readln(dn, ) ;

writeln('ch = *,cb:10:6);
writeln({‘sh = *,ch:10:6});
writeln(!r =9,r:10:6) ;

- -

readln(dn, x) ; writeln (‘e = *,x: 1026}
readlnf(dn,yvl) ; writeln(fyl =4;y1:2);
readln(dn,v2); writeln(Yy2 =1,y2:2);
readln{dn, t) ; writeln({*t =',t:10:6);
clase(dn) ;
{ MAIN PROGRAEM }
dx := x/y2;
gk = tfyl;
for n.:= 0 to 50 do
begin Tbln,0] := Tb(1,0]; Talo,n] := Ta[0,0];
Ta(n,0] := Taf0,0]; Taln,i-2] := Ta[0,0]; end;
for k := 1 to 54 do
begin
for j := 0 to 60 do

Begin
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if X = 1 then
= 1 to 24 do begin Tbin,0] := Th([1,0];end

for nl := 1 to 9 do begin Thinl, 0] := Telnl] ;end;
for i = 1 to yl do

ca := 1005.0 + power(((Ta[i,j-1]-250)/50),2);
2a .= 352.,98325/(Ta[i,j-11);
:= ga*Vel;
652*power((G/(2*r)),0.7);
hv*2*r/(6* (1-E) ) ;
sa*ca*E*Vel/ (hv*dx) ;
.= ((1-E)*sb*ch*dx)/(sa*ca*E*Vel*dt) ;
Ta[1+1,7] (1/(1+2#B))*(2*Th[1i,j]+(2*B-1)*Tali-1,3]);
Tb[i,j+1] 1/2%((2/C+1-2*B)*Tali-1,]jl+
(1+2*B-2/C) *Ta[i+1,31) ;
rafi,d) c= (Tal[i+l,jl+Tali-1,311/2;
if (j=60)and((k=4)or(k=8)or
{k:lE}Drik=15}or{kz32}or{k=48}Df{k:ﬁé]Jthen
begin
write(lst, * Ta[',i*dx:4:3,",' . k*j*dc/60:4:1,"'] =",
Ta[i,j]1-273.15:10:4,° * ‘);
writeln{lst,’' * Thi, mags2, U a2 n] = 4,
Th[i,j+l]—273.15:lﬂ:4,‘ L

g3
1 1T | e | W |

end;
end;
end;
for nl =
end;
End.

1 te yl do begin Tcnl] := Th[ni,j+1]; end;
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Program Rock;

uses Printer;

Var Tb,Ta : array(0..60,0..64] of real;
Te : array[0..20,0..20] of real;
ua,uc,ub,ud : array([0..62] of real;
B,C,F,sa,sb,sw,ca,cb,kb,A hs, hv,x,t,Ka, Tao, Tbo,c3,c4, dv,
Vel ,G,E,D,dx,dL,, ro,dr, 2z, £0,v0,¢Y,c2,Re. rl,r2, 3, Mv :real;
i,j,lTl,Il,Ill,DE,HE,HQ;}’II}FE;}?E;p’qu s integer;
dn text;
£n : string[14];

Const pi = 22/7;

Function power (b,p:real) :real;
Begin
power := expl(p*ln(b));
{power (b,p) = b"p}
end; .

Begin
{ READ DATA }

writeln('ENTER NAME OF FILE TO READ ') ;
readln(fn) ;
assign(dn, £n) ;

reset (dn) ;

readln{dn, Tao) ; writeln(*Ta = ',Tac:10:6) ;
readln (dn, Tho) ; writeln('Th =',Tbo:10:6) ;
readln (dno, Vel]) ; writeln(‘Vel = ‘,VEL:10:6);
readln (dn, E) ; writeln{’'E = *,E:10:6) ;
readln(dn, cb) ; writeln(‘'ch = *,cb:10:6) ;
readln(dn, kb) ; writeln(‘kb = *,kb:10:6);
readln (dn, sh) ; writeln('sh = ‘,sb:10:6);
readln (dn, ) ; writeln('r =',r:10:6) ;
readln (dn, x) ; writeln{‘x = * ,%:10:6) ;
readln (dn,yl) ; writeln('yl =',y1:2) ;
readln (dn,v2) ; writelnl y2 =’ ¢2:2)-
readlndn, v3]} ; writeln('y3 =',y3:2);
readln({dn,t); writeln('t =*,£:10:6);
close{dn) ;

{ MAIN PROGRAM }
dx := KIFE;
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E/yl;
r/y3;
g ;

2
dr: :
Yo

fon := 0 to 63 do begin
for n3 := 0 to y2 do begin
Ta(n+l,n-1] := Tbo; Tal(0,1-2] := Tao;
Thin3,n] = Tbhbo; Tal0,0] := Tao;
end; end;
for g == 1 o 64 . de
begin
for k := 1 to y2 do
begin
if g = 1 then begin
for p := 0 to y3 do begin Tb[n3,0] := Tbo end
alse begin
for p := 0 to y2 do begin Tb[p,0] := Tclp,k];
end;
for: § =10 to &0 de
Begin ,
uafg] := 0.0; ub[B] = 0.08;
:= 1005.0 - pcwer{{{Ta[k 1,1i]- ESG}ISD} 213
352.98325/ (Tal[k-1,1]);
sa*vVel;
EEE*prer{{GH{E*r}},D.?};
hv*2*r/ (6* (1-E) ) ;
gsa*rca*E*vel [/ (hv*dx) ;
.= kb*dx* (1-E) *hv*2/ (E*ca*dr*sa*vel*hs) ;
Ta [k+1,i] 1/(1+2%B)* (2*Th [y, 1] +(2*B-1)*Ta[k-1,1]);
Ta [k, il (Ta [k+1,i]l+Talk-1,1]1)/2;
uaf{i] := sa*ca*vel*E*( Talk-1,i]-Talk+1,4i])/dx;
o a=sdr;
for j =1 to y3-1 do
begin
for n3 := 0 to 15*n4 de begin Thin3,0] := Tbhbo; end;
(sb*cb) / (kb*dt) ;

o
el
T T I

In

n

)

c2 = dt*2/ (ch*sb) ;

rl := kb*4*pi*power(j*dr-dr/2,2);

| s kb*4*pi*power{j*dr+drf2,2];

r2 := kb*4*pi* (power({j*dr-dr/2,2) +power(j*dr+dr/2,2));
cd = atf{sb*cb*i*pl*pcwerf]*ﬂr 2) *power(dr,2) ) ;

TbE] i+1l] := ca*({r3*Tbhlj+1,i]l -r2*Th{j,i]l+
r1*Tb{j-1,11)+Tb{j,1];
O s=ora+ir;
end;
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cl := dt*6+kb/ (sb*cb*power (dr,2)) ;

Tb[0,i+1] := ci*(Tb(1,i]1-Tb[0,i])+Tb[0,1];

Tbh[y3, i+1] := c2* (hs*{(Talk,i] -Tb[y3,1i]) /dr+
Kb*power{r—drfz,zlf{powerfr;z}*powertdr,z}}*
{Tb[yB—l.i]-Th[yi,iI}J+Tb[y,i];

dv :=1/6*pi*power(dr,3);

uc[0] := sb*cb* (1-E)*dv*(Tb[0,i+1]-Tb[0,11)/dt;
for § = 1 to & do
begin
dv := 4*pi*power (j*dr,2)*dr; ;
uclj] := ucl[j-1]+8b*cb*dv* (1-E)*(Tb(f,i+1]1-Tblj,1]1)/dt;
end;
dv := 4*pi*power{r;2]*drf2;

uc[j+1] := uc[il+(Tbly,i+1]1-Tbly, il ) *sb*cb* (1-E) *dv/dt;
c3 := 4/3*pitpower(r,3);
ub[i] := uclj+1]/c3;
if (i=60) and ((g=4)or(g=8)or(g=12)
or{g=16)or(g=32)or(g=48)or(g=64)) then
begin
write(lst,’'* Ta[’',dx*k:4:3,',’',g*i*dt/60:3:1,'] = ',
Talk,i]1-273.15:6:2) ;
write{lst, ‘ua=* ,uafi] :6:3, 'ub=" ,ubfi] :6:3) ;
writeln(lst,’'* Th[’,0:4,",’,g*i*dt/60:3:1,'] = ",
Th{0,i]1-273.158:6:2,' **);
for p := 0 to y3 do begin
write{lst; "*Th [ drip:d 2,72, ] =,
Thip, 1] -273.15:5:2,"%%}) 2
end;
end ;
and ;
For p := 0 to y do begin Tclp,k] := Tbip,il; end;
end; =
end ;
End.
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Program Rock;

uses Printer; .

var Tb,Ta,Tc :array(0..40,0..80] of real;
TbR,Mn, Mo, L, sum2, eri: array[0..40] of real;
c,sa,sb,ca,cb,kb,hs,hv,x,t;sum,suml,vel,G,E,dx,dt,
r,rm,dr,yc,zn,yé,ac,errl,errz,erré.co,ho;ec,tﬂ.erl.
erE,er&,hl,Ka,Re.kl,kz,kz,test,xu.xr,xl,id.d,idl,dl;
mm,cl,cZ,Tbo,Tao,Mv:real;
q,i,j;m,n,p.yl,yz,yl,k,nc,nl,nE,nE . integer;
dn : texty
fn . string(14];

Const pi = 22/7;

Function power (b,p:real):real;
Begin
if b = 0 then power := 0;
if b » 0 then
power := expi{p*ln(b));
{power (b,p) = b"p}

end;

Function tan(x:real) :real;
Begin

tan := sin{x) /cos(x);
End;

Function Fx(x,r,cl:real):real;
Begin

Fx := ((1-cl)-x*zr/tan{x*r));
Endg;

Begin
{ RERD DATA |}

writeln('ENTER NAME OF FILE TO READ ') ;
readln(£n) ;
assign(dn, £n);

reset{dn} ;

readln(dn,Ta[0,0]); writeln(‘Ta = *,Tal0,0]:10:6);
readln(dn,Tb(0,0]) ; writeln(‘Thb =*,Tb{0,0]:10:6);
readln(dn, Vel) ; writeln('vel = *,VEL:10:86);
readln(dn, E] ; writeln('E = ' ,BE:10:6);
readlnf{gn,cb); writeln(‘cb = ’,cb:10:6);
readln (dn, kb) ; writeln(‘kb = *,kb:10:6);
readln(dn, sb); writeln('sb = *,sb:10:6);
readlini{dn,r); writeln('rc =f 7l 6) ¢

readln (dn,x) : writeln(’'x = 2 %=1056):



readln(dn, y1l) ; wr@teln{'yl
readln(dn,y2); writeln(’y2
readln(dn,y3) i writeln(‘y3
readln(dn, t]; writeln('t
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=2} ;

[ (S B

close{dn} ;

k3
ga 3
m

imonoan

for i

kb
[¥2; dt := t/yl; dr. = rfy};

X
a;

{ MAIN PROGRAM }

/ (eb*cb) ;

y4 = dx; no = 1lj

Tao.:: Ta[D,ﬂ];_Tbc = Th[o,0];

0 to 100 do begin

TH i, 0] :=Tho; Taf0,il := Taoc; Tali,0] = Taoy

Tald,
for o
begin
Y& =

for

0]

.= Tao:; end;
1 £o'S do

dx;

n2

begin ' .
if g = 1 then begin
for p := 1 to ¥3 do begin Tblp,0] := Tho; end; end

else begin
forp := 1 Lo y3 do begin Tblp, 0]

.= 1 to 21 do

Tc[p,n2] ; end; end;

[

for n3 := 1 to 70 do

be

ai

ca i

54
G

v

hs
kl
k2
20

Yo

Z0 5

ro
£l

fo
be
LI
]

er4d

3]

Il
1005,D—powertt{Ta[nz,n3—1]—25D}f5GJ.2};

152 .98325/(Ta[n2,n3-11);
sa*Vel;;
EEO*pﬂwar{{Gf{E*r}},ﬂ,?};
.= hv*2*r/(6*(1-E)};
hv/{sa*ca*E*vel) ;

hs/kb;

1;

kKi*y4;

2ET;
aL;

(hs*r/kb) ;

rp := to y3 do
gin

0]

L[ (A | |}

FoloMoennon

|

=

0; sum2 [0]
1 n
L; Hux
Repeat X1 = xu+5.0;
= MUy
Repeat xl

a

¥

o

0
1
.0

£il (Fx(xu,r,cl) < 0);

T
gll ([}

([}

#*x1+5.0; Uatil (Fx(xl,r,cl) = 0};
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Repeat
begin
i = I; er3[1] := 1y
Repeat
begin
xr = (xl+xu)/2;
if xl+xi1 <> 0 then
test := Fx{xr,r,cl}*Fx{xl;r,cll;
exri[i+1] := abs(tan(xr*r)-xr*x/(1l-ell);
if test = 0 then er3[i+l] := 0
Else if (test < 00 ) then xu := XI
Elceacl = ¥L;
i = 1+1;
Eﬂd;
Until (er3([i] < 1E-7);
L[J] := xx;
if ((k3*sqr(L[j])*t) < 75) then
begin
sum2 [j] := sum2[j-1]+(((sin(L[j]*r)-L[j]*r*cos(L[jl*r))
#sin(L[j]*ro) * (exp(-k3*sgr(L{j])*dt)))
J(ro*L[jl1*(2*L[j]l *r-sin(2*L[j]l*x))));
end
Else sum2[j] := er4;
errd = abs ((er4-sum2[j])/sum2[j]*100);
erd = sum2 [j];
j =-J+1;
end;
if err4 > abs(0.00005) then begin
e bl 1= XI;
Repeat xu := xu +5.0; Until (Fx(xu,r,cl) < abs(0.0));
el =T
gepeat %1 := x1 +5.0; Until (Fx({xl,r,cl) > abs{0.0)]};
end; -
iilntil (err4 < abs(0.000005));
sum2 [no] := sum2[j-1];
Tb(p,n3] := Ta[n2-1,n3]+4* (Tb[p,n3-1]1-Ta[n2-1,n3]) *sumz [no] ;
if (n3=70) and((g=1)or(g=5)or(g=10)) then begin

write(lst, ‘*Tb[’,p*dr:4:3,’', ' ,n3*dt/60:3:1,']1=",
Th [p-n3)=273 1552, %1 ;

end;

o := ro+dr; no := no+l;
anc ;

0 ==

29 o=
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Repeat
begin
ao = ao*no;
Mo[0] := Mol[0] +power (yo*zo,no) /power(ao, 2);
errl = aps((erli-Mo[0]) /Mo[0]}:
erl = Mo[0];
no = no+l;
end;
Until {errl =1E-5)} ;
Mol := Mo(O]; suml := Mn[O0]; er2 := 0;
Xoia= il
Repeat
begin
nl aist P aa += 1 erli := 0;
g, 5= 17 20 S B
for i == 1 to k do begin
ep := sp*bo; bo := bo+l; end;
Repeat
begin
bo :=-ml; co = 1;
for i := 1 to k do begin
co := co*bo; bo := bo+l; end;
bo = I; ac := 1;
for i := 1 to k+nl-1 do begin
ag := ao*bo; bo := bo+l; end;
Mo [1] = (1/e0) ; )
Mo[ni] := Mo[nl-1]+power({yo*zo,nl-1) *co/power(ao,2);
mm = power (yo*zo,nl-1) *co/power(ag,2) ;
arri = abs((erl-Mo[nl]) /Mo([nl]l);
erl = Mo[ni] ; nl t= nl+1;
end;
Ontil (errl =< 1E-57) or (Molnll < 1E-=7);
Mn[k] 7= Ma[nl-1]; ;
suml := suml+power (zo,k)*Mn[k];
writeln(/sum=',suml:10:5," Mn[k]=*,Mn[k] :10:8);
k = k+l;
arrl = abs((er2-suml) /suml) ;
er2 = suml;
end ;

Until (err2 < 1E-5) or (Mnlk] < 1E-7);
Ta[n2,n3] ;= Taln2-1,n3]+(Tbip,n3]-Ta[n2-1,n3])*
(1-exp (-vo-zo) *suml) ;
ThR[n2] := Ta[n2-1,n3]+(Thlp,n3]-Taln2-1,n3])*
{1l-exp(-vo-zo) *{suml-Mn[0])) ;
if (n3=70) and((g=1)or(g=5)or(g=10)) Then Begin
write(lst, '*Ta[’,y4:4:3,',’,n3*dt/60:3:1,'1=",
Ta[n2,n3]-273.15:8:4,'**) ;
writeln(lst, "*ThR[’,n2,"']=" ,TER[N2] -273.15:8:4,"%%) .

end;
and ;
for p := 1 to ¥y3 do Dbegin Tc(p,n2] := Tblp,n3l; end;
}l"-‘;: = Y4_+d_'x; ' y
and ;

end;
End;



