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APPENDIX A.

LIST OF COMPUTER PROGRAM

program cyclone;

uses dos,crt,graph,printer;

const max=30;

type screenarray = array(1..2f

var coloscreen : screenarra
scIn : screenarray,

var Graphdriver,Graphmode
Vmax K, Ka Kb,Nh : real
CD,D,Q,Pp,P,DL,T,U,DpiN
Obj,Acy,Wcy Mcy Fcy,R
Tc_No : real; | | ]
Dcp_No1,Tfc_No1l,Toc_Nol, Tc ------- ‘ \No1,Vs_No1,0bj_No1 : real;
Sum_Mi,Sum_nigi nnD
Vs,VI,Ce,Yrs,Hpy : ’;
Da,Thk,Roc,Mac,Fac, ‘l real,
APDr,CXY : real

K1 Kal KblhﬂCuBH]f}waBﬂjw El’]ﬂs

tpe, AC,pwr_ Eﬂ.l)wr Nmin,Nmax, cour}t ,No,ypos : mteger

R FN TUUMINGIAY

ans:char;
prt,error,user,OverAll : boolean;
Max_Obj : real;

c_type : byte;
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Nc : array[1..max] of integer;

Mi Avg_Dp,gi : array[1..7] of real;
ni - array|1..7] of real;

mark : array[1..6] of boolean;

len: array [1..6] of byte;
Tfc_No,Toc_No,Vs135_No,PDr_No,D_No,nn_No,Tco,Dcp_No,0Obj_No : array(1..max] of real:
Obj_graph,G_Eff : array(1..6,0..16] of,

data : text;

procedure Input_Cyclone
procedure trns_ch_val(var'V
procedure multi_Cyclone(t
procedure Shw_Dat(xpos,ypo:
procedure cal; forward;
procedure Cal_Over; forv
procedure Cal_PlotGrapifley

procedure Cal_PlotGrap ;I (cy : integer), forward;
procedure Adj_Obj_ystep; férward:;

procedure PlotGﬁ.u &l ’r}xm meﬁ w El ’] n ‘j

procedure print; f

o QAR OA 0 U 1IN A D
procedure Cyclone_txt_Dat; forward;

procedure gr_box(x1,y1,x2,y2,co,width : integer); forward;

procedure scale(typ,pwr: integer); forward;

procedure initgr; forward;

procedure chk_Vs_Error(ven : real); forward;

- )




procedure curseron;
var curmode : integer absolute $0040:$0060;
vp : integer absolute $0040:$0063;
begin
port[vp):=10;
port|vp+1]:=hi(curmode) and $44;

port[vp]:=11;
port[vp+1]:=lo(curmode);

end;

procedure curseroff;
var curmode : integer absoly
vp : integer absolute $
begin
port[vp]:=10;
port[vp+1]:=hi(curmode) or
port|vp]:=11;
port{vp+1]:=lo(curmac de),
end;
-
procedure initdata;

mtegerﬂu&l’mﬂﬂﬂ“ﬂﬂ'i

Avg_step :
o AT INEN A

K:=0; Ka%0; Kb:=0; Nh:=0; CD:=0; AC:=0

Cyh:=0; B:=0; H:=0; De:=0; S:=0;

K1:=0; Ka1:=0; Kb1:=0; Nh1:=0;

Q:=0; Pp:=0; P:=0; DL:=0; T:=0; U:=0; Dp:=Q; N:=0; Dcpr:=0;

Ce:=1.07; Yrs:=0; Hpy:=0;

Roc:=0; Mac:=0; Fac:=0; W:=0;
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Thk:=0; Vin:=15;

user:=false;

error:=false;

OverAll:=false;

for 1:=1 to max do

begin

Dcp_Noli]:=0; Obj_Noli]:=0;
Tfc_Noli]:=0; Toc_Noli]:=0;
Vs135_Noli]:=0; PDr_Nofi
D_Noli]:=0; nn_Noli]:=
Tcoli]:=0; Dep_Nolil:=
Obj_Noli):=0; Ncli]:=

count:=0; no:=0;
end;
for i:=1 to 6 do
begin
mark(i] =false;
Obj_graph(i,0]:=0;
G_Effli,0]:=0;
end; oL
Avg_Dp|1]:=2.5E-6; [
Avg_step:=5E-6;

fon—zmdoﬂ%&l %ﬂaﬂ%ﬁﬂ g1n3

Avg_Dpl5]: —25E-
wo YR} aﬁﬂimummma g
Avg_Dpl%):=75E-6;
for 1:=1 to 5 do
for ii:=0 to 16 do
Obj_graphli,ii]:=0; N
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procedure box(x1,y1,x2,y2,color, bkcolor : byte);
var i : byte;
begin

for i:=x1 to x2 do

begin
writexy(i,y1,color,bkcolor,chr(206)); {f

writexy(i,y2,color,bkcolor,chr(2€ H‘
end; :
for i:=y1 to y2 do
begin
writexy(x1,i,color,bkca
writexy(x2,1,color,bkcolg
end;
writexy(x1,y1,color,bkcoleF,c
writexy(x1,y2,color,bkcolor ghr :
writexy(x2,y1,color, bkcolor,ch{184)3 (] =
writexy(x2,y2,color,bkcolor chr(l 9
window(x1+1,y1+1,x 2
window(1,1,80,25); & 4
end; J

{

s 48] wrﬂmw N9
tewmmﬂﬁmumfmmaﬂ

gotoxy(xgy
textcolor(15); textbackground(0);

end;
{ - } "
procedure save(x1,y1,x2,y2 : byte);

var 1,ii,iii : byte;
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begin
for i:=y1 to y2 do
for ii:=x1 to x2 do
for iii:=1 to 2 do
scrnli,ii, iii]:=coloscreenli,ii,iiil;
end;

{
procedure restore(x1,y1,x2,y2 :

var 1,ii,il : byte;
begin
for i:=y1 to y2 do
for 1i:=x1 to x2 do
for iii:=1 to 2 do
coloscreenli,ii, iii]’=sc
end;
 ——
procedure help;

var ch : char;
x1,y1x2,y2.pg : byted
begin
x1:=15; y1:=1;
X2:=65; y2:=24;

save<xmxzﬂuﬁl’3°fltmﬁw 8113

box(x1,y1,x2 y2

W“wWWFMﬂ iﬁlJlWﬂ’J‘ﬂEl'lﬁ d
writexy(¥2-19,y2,4,2,'[Pg U/D] [Esc-Exit]');

window(x1+1,y1+1 x2-1,y2-1);

textbackground(4),

pg:=1; :

repeat

if pg=1 then



begin

clrscr;

writeln('
writeln('
writeln('
writeln('
writeln('
writeln('
writeln('
writeln('
writeln('
writeln('
writeln('
writeln('
writeln('
writeln(’
writeln('
writeln('
writeln('
writeln('

writeln('

writeln('
writeln('

write ('

E“d‘ﬁﬁﬂﬁ\‘iﬂimuﬁﬂﬂmml

begin §
clrscr;
writeln('
writeln('
writeln('

writeln('

K = Configuration Parameter');
Ka = Inlet Height ; a/D");

Kb = Inlet Width ; b/D");

Nh = Inlet Velocity Head');

B = Dust outle!

De = Outlet d

S = Outle

0 =

PD =

FD =

DL = Du

Temp = Abs

L = Viscosity of G

Ce =

Yrs = Amb

Hpy = Amglint Oper. Hours per Year , hrs/yr)}
Thk = Steel Thiekness ; mm');

ﬂ%ﬁ@%ﬂ%ﬁw UINT

Mad)= = Steel Material Coi; Bht/Kg of Steel )

Fac = Steel Fabrication Cost ; Bht/Kg of Steel’);
Wt = Steel Weight ; Kg'); N
AC = Amount CycloheS');

CD = Cyclone Diameter ; m');
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writeln(' mi = Mass of particle at specified diameter range ; g *);
writeln(" vi = Inlet velocity ; m/s ');

Mass fraction of particle at specified diameter range ; ');

write (' gi
end;
ch:=readkey;
if ch=#0 then ch:=readkey;
case ch of

#73 : dec(pg);

#81 : inc(pg);
end,
if pg<=1 then pg:=1 ei
until ch=#27,
window(1,1,80,25);
restore(x1,y1,x2,y2);
end;
{

procedure win_shw_cal; y @

var Xpos,ypos,step,xstep,i,ii,X,y,co ﬁ‘-“':i%zkl
S

begin .
initgr; V
gr_box(1,1,getmaxx,ge ‘! -2,14 .3},

Xpos:=15; ypos:=22; step:a20,

ﬂ‘LlEl’JVIEI'VlﬁWEJ'Iﬂ‘i

for i:=1 to 6 do Y
ARSI NI INNAY
if count>8 then it: @lse n:=1;
for i:=1 to ii do
begin
setcolor(5); N
outtextxy(xpos,ypos+2*step,’ (m)");

outtextxy(xpos,ypos+3*step,’ (N/m2)");
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outtextxy(xpos,ypos+4*step,’ (m)");
outtextxy(xpos,ypos+5*step,’ (m)");
outtextxy(xpos,ypos+7*step,’ (Baht)");
outtextxy(xpos,ypos+8*step,’ (Baht)');
outtextxy(xpos,ypos+9*step,’ (Baht)');
setcolor(2);

outtextxy(xpos,ypos, Cyclone Type

outtextxy(xpos,ypos+step, Cycle Ol /
e Dia é

oultextxy(xpos,ypos+2*stepre ,
y(xpos,ypo: S —

outtextxy(xpos,ypos+3istep, Press. In D ) .
outtextxy(xpos,yposs4#ste g \\ : "\
outtextxy(xpos,ypos £ // $ \ b"

outtextxy(xpos,ypos+Gf diepl 0 / 3 \
outtextxy(xpos, ypos+7* 2 }@; \
outtextxy(xpos,ypos+8*step,’ L Qper. £ L W\
outtextxy(xpos,ypos+9*siep
if OverAll=true then outté ,' erall Eff. (%)");
inc(ypos,220);
end,
xpos:=230; ypos:=1.5;
11:=0; "
if (count>3) and (OverAll&fal8e) then count:=21-&lse

sy B W) AN YN

else if OverAllq{rue then count:=11 glse count:=10js,
o A AN K URIINYIAEY
beg1
1:=0;
for x:=1 to 3 do
begin ~
gr_box(xpos+xstep*1,ypos+ii*step,xpos+xstep*(i+1) ypos+step*(ii+1),1,4);

inc(i);
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end;
gr_box(8,ypos+ii*step,8+xstep+88,ypos+step*(ii+1),4,4);
inc(ii);
end;
setlinestyle(0,0,3);
setcolor(14);

if count>10 then line(9,(getmaxy div axx-9,(getmaxy div 2)-4);

setcolor(2);

&
o
-+

outtextxy(10,getmaxy-15,
),
setcolor(9);
outtextxy(10,getmaxy-15,4

Dn Esc-Exit');

nt . V-View Cyc. D-Data Pg Up-

end;

{

procedure main_menu(var ypos

var 1oldi : byte;
ch : char;
m : array(1..7] of string
begin Y
textbackground(0);
box(1,1,79,24,14,0);

xyﬂ ugz}wmw El’lﬂ‘i

wr1texy(4 241404 Al H-Help |);

window(2,2 78:! { main windo A

textbackground(1);

clrscr; _

window(1,1,80,25); ~

curseroff;



box(3,14,18,21,14,5); {cyclone window}
writexy(4,14,10,5,'[Cyclone Dat]');
writexy(9,21,10,5,'[Pg U/D]");
window(4,15,17,20);

clrscr;

window(1,1,80,25);

box(20,14,48,23,14,5); {oper windou
writexy(25,14,10,5,'[Oper Co
window(21,15,47,22);
clrscr;

window(1,1,80,25);

box(50,14,77,23,14,5);
writexy(55,14,10,5,'[Cos
window(51,15,76,22);
clrscr;
window(1,1,80,25);
update_cyclone_daté V
update_oper_data; .!

update_cost_data;

e tY30 ‘Vlﬂﬂﬁw 81173

m(2]:= Operatma‘Condmon Data '

@mmmmumfmmaﬂ

m[4]:=" Thickness Data

m[5]:=" Cal. Overall Eff.

ml[6]:=" Calculate %

m[7]:=" Quit B N
box(3,3,31,11,14,4);

writexy(12,3,10,4,'[Main Menu]');
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for i:=1 to 7 do writexy(4,3+i,15,0,ml[i]);
1:=ypos, ,
textcolor(0); textbackground(15);
gotoxy(4,3+1); write(mli]);
textcolor(15); textbackground(0);
repeat
writexy(5,4,10,0,'C");
writexy(5,5,10,0,'0");

writexy(10,6,10,0,'D");
writexy(5,7,10,0,"T");
writexy(18,8,10,0,'E");
writexy(7,9,10,0,'L");
writexy(5,10,10,0,'Q");
oldi:=i;
ch:=readkey;
if ch=#00 then ch:=re
case upcase(ch) of
#72 - dec(i);
#80 : inc(i), |
#35 : help; Wl ."1
end; .!
if upcase(ch) in['C','O¢Dy.T''E','L','Q"] then

bein FI‘HEI’J'VIEWI?WEJ’]ﬂ‘i

case upc ch) of

Wmmmum'mmaﬂ

D =3
T =4,
‘B 1:=5; <
‘L' i:=6;
'‘aQ’ i=7,
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end;
ch:=#13;
end,;
if i<1 then 1:=7,
if i>7 then i:=1;
textbackground(0); textcolor(15);

gotoxy(4,3+oldi); write(m[oldi]);

until ch=#13;
ypos:=i;
end;

{

i,ii,oldi : byte;

ch : char;
begin -
m(1]:=' High Eff -Staire
m[2):=" High Eff -Swift
m[3]:=" Shepherd/Lapple C a

o= o868 Y1 TN T

m(5):=" Gen Pur“Peter n Whitby d ’;
"IN aﬂﬂimumwma d
box(38,3%67,10,14 ﬁl
writexy(37,24,10,0,'| M-Mark/Unmark @ Enter-Mark & Esc-Quit |');
for 1:=1 to 6 do
begin . 5
writexy(39,3+i,15,0,mli]);
if markli]=true then writexy(69,3+i,14+blink,1,chr(17));
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end;
textcolor(0); textbackground(15);
gotoxy(39,4); write(m(1]);
textcolor(15); textbackground(0);
=1 ii=1;
repeat

oldi:=i;

multi_cyclone(i);
update_cyclone_data(i);
ch:=readkey;
if upcase(ch)="M' thex
begin _
markli):=not(mark[i])#
if mark[i]=true then,
else writexy(69, '
end;
if ch=#0 then ch:=readkey;
case upcase(ch) of
#72 : dec(i);
#80 : inc(i);
#35 : help;

e m)aﬁluial&ln’l ‘i’ltm‘i‘w BIN3

begin
Iﬂmﬁﬁmmumwma d
mark(i):=true;
writexy(69,3+1,14+blink,1,chr(17))
end;
if i<1 then i:=6; 5
if i>6 then 1:=1;

textbackground(0); textcolor(15);

117
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gotoxy(39,3+oldi); write(m|oldi);
textbackground(15); textcolor(0);
gotoxy(39,3+1); write(mlil);
textbackground(0); textcolor(15);
until ch in[#27 #13];
if ch=#13 then markli]:=true;
box(38,3,67,9,14,2);
end;
{

procedure sub_menu2;

var i : byte;
ch : char;

begin
curseron;
box(38,3,62,12,14,2);
window(39,4,61,11);
clrscr; .
window(1,1,80,25);
writexy(66,24,11,0,'( SeOnit 1)
gotoxy(39,4); write(' Q
gotoxy(39,5); write(' "-i = ' Pp:13:5);

gotoxy(39,6);
e BB IS

gotoxy(39,8); write(' Temp = ' T:13:3)f
o R T30 NN EJ
gotoxy( 33 10); write(' Dcpr = *,Dcpr:13:7);
gotoxy(39,11); write(" Vin = ',Vin:13:3);
gotoxy(48,4);
=1,
repeat

gotoxy(48,3+1);
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ch:=readkey;
if ch=#27 then exit,
if ch=#0 then ch:=readkey;
case upcase(ch) of
#72 - dec(i);
#80 : inc(i);
#35 : help;

end;
if i>8 then 1:=1;
if i<1 then 1:=8;
if chin ['0'..'9","."] th
begin
writexy(48,3+1,15,0
gotoxy(48,3+i);
case i of
1 : trns_ch_val(Q,ch);
2 : tms_ch_val(Pp,ch);
3 : trns_ch_val(P,ch);

: trns_ch_v BL.ch):
M K,

: trns_ch_va 'I .

4
8
6 : trns_ch_val(U
7
8

itii:fwﬂﬁwﬂmwmm
AMANTUAMINGIAY

if i<1 then 1:=7;
if i>7 then 1:=1;
update_opér_data;
end; "
until ch=#27;

curseroff;
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procedure sub_menu3;
var i - byte;
ch : char;

begin
curseron,
box(38,3,67,7,14,2);
window(39,4,66,6);
clrscr;
window(1,1,80,25);
writexy(66,24,10,0,'[ Es

.gotoxy(39,4); write(' Ce
gotoxy(39,5); write('
gotoxy(39,6); write(' H
gotoxy(47,4); i:=1;
repeat
gotoky(48,3+i);
ch:=readkey; .
if ch=#0 then c l

case upcase(ch) o

Edﬁuaqwﬂwswaﬂni

#35 : help,
AN AININUMIINYAY
if i>3%hen i: =1,
if i<1 then 1:=3;
if ch in ['0".."'9","."] then
begin 5
writexy(48,3+1,15,0,’ - L -

gotoxy(48,3+i);



case 1 of
1 : trns_ch_val(Ce,ch);
2 : trns_ch_val(Yrs,ch);
3 : tins_ch_val(Hpy,ch);
end;

inc(i);

if i<1 then i:=3;
if >3 then i:=1;
update_cost_data;
end;
until ch=#27;
curseroff;
end;
{

procedure sub_menu4;

var m : array[1..3] of stringl

1,0ldi : byte;
ch : char;
begin
m(1]:="  Thickness v
m[2]:="  Thickness =. .:"! mm

m(3]:=" Thickness = 2. 5 nim .

oots836771f .'HEI’J‘VIEWWW gIN3

textcolor(2):

wmex%"m HARSRIHNINYA Y

textbackground(0); textcolor(15);

for i:=1 to 3 do writexy(39,3+i,15,0,m[i]);
textbackground(15); textcolor(0);
gotoxy(39,4); write(m[1]); .
textbackground(0); textcolor(15);
=1,
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repeat
oldi:=i;
case i of
1 : begin
Thk:=1.5; Roc:=300 ; Mac:=25; Fac:=18; W:=14.72;
end;
2 : begin
Thk:=2.0; Roc:=350 ;

end;
3 : begin
Thk:=2.5; Roc:=4
end;
end;
update_cost_data;
ch:=readkey;
if ch=#0 then ch:=readke
case upcase(ch) of
#72 . dec(i);
#80 : inc(i); .
#35 : help; V
end; ‘ i
if i<1 then i:

MMWﬁuﬂ%ﬂﬂﬂ§WHﬂﬂﬁ

textbackground(0); textcolor(15);
AR NN INY I Y
textba&ground(l 5); textcolor(0);
gotoxy(39,3+1); write(mli]);
textbackground(0); textcolor(15);
until ch in[#27 #13]; ; N
end,;

(- )




procedure chk_Cal_Over;
var x1,y1,x2,y2,xy,i : byte;
ch : char;
begin
curseron;
x1:=20; x2:=60;
y1:=8; y2:=12;

save(x1,y1,x2,y2);
box(x1,y1,x2,y2,14,2);
window(x1+1,y1+1,x2-1
clrscr;
window(1,1,80,25);
writexy(25,10,15,0,'Calc
repeat
writexy(40,11,15,0,")’
until upcase(ch) in['Y",’ N
restore(x1,y1,x2,y2);
case upcase(ch) of
Y' : OverAll:=true; s 2
‘N* : OverAll:=false;
end;

curseroff;

ity - ﬂ‘HEl’J‘VIEWIﬁWEI']ﬂ’i
pmceduﬂs%'}ﬁﬂﬂ‘iﬁuuﬁﬂﬂmaﬂ

var x1 yl V2.x,y,1 : byte;
ch : char,

begin

x1:=15; x2:=65;
y1:=6; y2:=17,
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save(x1,y1,x2,y2);
box(x1,y1,x2,y2,14,4);
writexy(32,6,10,0,'[ Overall Eff.]");
writexy(53,17,10,0,'[ Esc-Quit ]');
window(x1+1,y1+1,x2-1,y2-1);
clrscr,

window(1,1,80,25);

writexy(x1+1,y1+1,10,1, '
writexy(x1+1,y1+2,1,10,
writexy(x1+1,y1+4,15,0,
writexy(x1+1,y1+45,15,0
writexy(x1+1,y1+6,15,0
writexy(k1+l,y1+7,15,0, y
writexy(x1+1,y1+8,15,0,
writexy(x1+1,y1+9,15,0
writexy(x1+1,y1+10,15,0,'
x:=bb; y:=y1+3; i:=1;
curseron;

repeat

gotoxy(x,y+i);

ch:=readkey;
if ch=#0

@i“ ’Jy*lfl au'n'%"w g1NT

#72 : dec
wammmumfmma d
elp;

end;

if i<1 then i:=7;

if i>7 then i:=1; \ <

if chin['0..'9","."] then
begin
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writexy(x,y+i,15,0,' ¢
writexy(x,y+1,15,0,"");
trns_ch_val(Mili] ch);
inc(i);

end;

if i<1 then i:=7;

if i>7 then =1,
until ch=#27;
curseroff;
restore(x1,y1,x2,y2);
end,;

{

var ch : char;
1,X,y,pg,ii,maxi : byte;
C : real
begin
x:=9; y:=14;
i=1; pg:=1;
maxi:=6;

curseron,

?;wﬂuﬂqwﬂw§WH1ni

ch: -readke

lfawhzm»mituum'mmaﬂ

cas upcase(ch) of
#72 : decli); .
#80 : inc(i);
~ #73 : dec(pg); -~
#81 : begin
inc(pg); i:=1



end,
#35 : help;
end;
if i<1 then i:=maxi;
if i>maxi then i:=1;
if pg<=1 then
begin
pg:=1; maxi:=6;

end;

if pg>=2 then

gotoxy(4,17);
gotoxy(4,18); writ
gotoxy(4,19); write('S
gotoxy(4,20); write('

?ii:iﬁfﬁﬂ;mﬂmw NS

u-@gwamﬂimum'ma'ma

1fch1n{0 '9',"."] then
begin
writexy(x,y+1,15,0,’ -
writexy(x,y+1,15,0,"); %
case i1 of

1 : trns_ch_val(K1,ch);

126



- trns_ch_val(Ka1,ch);
- trns_ch_val(Kb1,ch);
- trns_ch_val(Nh1,ch);
- trns_ch_val(CD,ch);

o s W N

. begin
trns_ch_val(C,ch); Ac:=round(C);

9 : trns_ch_val(H,
10 : trns_ch_val
11 : tins_ch_v
end,;
inc(i);
if i<1 then i:=maxi;
if i>maxi then i:=1;
end;
until ch=#27;
multi_cyclone(i);
curseroff; l

011300 1) e) AL
"ATIANINNRINYAY

ch : char;
t : word;
begin
prt.=true; -
curseroff;

Regs. AH:=2;
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Regs.DX:=0;
Intr($17,Regs);
if (Regs.AH =$80) or (Regs.Ah=$39) then
begin v
textrnode(co80);
x1:=20; x2:=60;
y1:=8; y2:=12;

save(x1,y1,x2,y2);
box(x1,y1,x2,y2,10,0);
window(x1+1,y1+1,x2-1,y.
textbackground(5);
clrscr;
window(1,1,80,25);
writexy(37,8,9,0,'[E
writexy(31,10,9+blin
write(chr(7));
delay(4000);
prt:=false;
end;

end,

{

procedure trns_ch_val(var valugs; real; ch : char)

el st FWEI’J‘VIEW]?WEI'N‘]’.’I

var st,tmp : stnng,

C°deﬂmaﬂﬂimuﬁ'1’mm&lﬂ

begin

st=
repeat
if not(ch in['0"..'9","."]) then
begin
if (ch=#08) and (length(st)>0) then
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begin
tmp:=st; st:="";
for i:=1 to length(tmp)-1 do
st:=st+tmpli];
gotoxy(wherex-1,wherey); write(' *);
gotoxy(wherex-1,wherey);

end

else write(chr(7));
goto last;
end else
begin
write(ch);
st:=st+ch;
end,;
last:ch:=readkey;
until ch=#13;
val(st,value,code);
end;
{

procedure update_cyclo d

begin

iy 121 ﬁmﬁm ﬂm'w 9719

gomxyammmzuum'mﬂ'm te

if i=6 t en
begin
writexy(4,19,15,0,'CD = '); write(CD :7:3," ');
writexy(4,20,15,0,'AC = '); write(AC 17, ), %
end else

begin
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writexy(4,19,0,5," i
writexy(4,20,0,5," g
end;
end;
{ 1

procedure update_oper_data;

begin

end;

{

gotoxy(21,15); write('Q 1
gotoxy(21,16); write('PD ="Pp
gotoxy(21,17); write('FD
gotoxy(21,18); write('D
got:oxy(Zl,lQ); write('T
gotoxy(21,20); write('?)
gotoxy(21,21); write('Dcpr
gotoxy(21,22); write('Vi

procedure update_cost_data; 4= A‘

begin Y- :

uJ

gotoxy(51,15); write( ‘f.

gotoxy(51,16); write('Yr ‘I = 'Yrs:10:5," Years');
gotoxy(51,17);

ot AT
gotoxy(51,19); wnte( Roc = 'Roc:10:3¢" B/m2');

wo R AR FLE RN YA 8

gotoxy(55,21), write('Fac = 'Fac:10:3," B/Kg');
gotoxy(61,22); write(Wt = ' W:10:3,' Kg/m2');

end;

{

procedure multi_Cyclone(typ : byte):

begin
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case typ of
1 : begin
Ka:=0.5; Kb:=0.2; K:=551.3; Nh:=6.4;
end;
2 : begin
Ka:=0.44; Kb:=0.21; K:=699.2; Nh:=9.24;
end;
3 : begin
Ka:=0.5; Kb:=0.25; K

end;
4 : begin
Ka:=0.5; Kb:=0
end,;
5 : begin
Ka:=0.583; Kb:=0.
end;
6 : begin
Ka:=Kal; Kb:=Kb1; K:=K
end;
end;

end;

B powedmeuu;a o’ SNYNT

begin

b i il IUNMINYIAE

{ el

procedure cal_vmax;

begin -
Vmax:=power(5000/((DL+P)*Nh),1/2);

writeln(data,' Vmax = ',Vmax:6:3," m/sec wrs TN );



end;
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{

procedure _1st_cons;

var x1,x2,y1,y2 : byte;

ch : char;

begin

if Vmax>30 then Vmax:=30;
if Vmax<15 then

begin

restorecrtmode;
curseroff;
write(chr(7));
x1:=16; y1:=5,
x2:=65; y2:=10;
save(x1,y1,x2,y2);
box(x1,y1,x2,y2,14,4);
writexy(x2-9,y1,9+blink,4,
window(x1+1,y1+1,x2-1,
textbackground(4 ,:_,_,:_;

writeln;

writeln(' JI ASE INPUT NEW DATA '), =

e ﬂﬁﬁﬁ"ﬁ z“ﬁ?f‘%’ fiyans

error =true;

ARWRINTUNNINGIAY

restor%(xl y1,x2,y2);

end;

end;

{

procedure find_Da;

var M : real;
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begin

Da:=0.3;

repeat
Da:=Da+0.001;
nn_No1l:=1-(1-0.67*power(Da,0.14))*power(T/283,0.3);
M:=2*power((K*Q*Pp*(nn_No1+1)/(18*U*power(Da,3))),1/(2*nn_No1+2)):
Dcp_No1:=power((0.6931/M),(nn_No |

until (Dopr-Dep_No1)<0.000000%

D:=Da; .

writeln(data,'D = ' D:6:3;

writeln(data, nn_Nol =

writeln(data, Dcp_No1

end;

{
procedure find_check_Vs;

var ven : real;
begin (e BN 2

Vs:=4.91*power( ;';;_;_.;.‘_:;;_.r::.:,_‘mu_,m-; swer(D,0.067)

*power(Vmax, 7900

..I
i

if Vmax>1.35*Vs then

hk_Vs_Error(ven);
end;

i ﬂ.u.aiimﬂni‘fm Mk

procedure chk Vsqirror(ven real);
=AU ING1AY
size : i teger
pic : pointer;
begin
error:=true; N
writeln(data, NOW PARTICLE RE-ENTRAINMENT .....(5)");

end;



{ }
procedure _3rd_bth_cons;
var temp : real;
begin
temp:=power(Dcpr,4);
Nmin:=trunc((Q/(Ka*Kb*Vmax*power(D,2))));

if Nmin=0 then Nmin:=1;
Nmax:=trunc((Q/(Ka*Kb*15* :
writeln(data, Nmin = ',Nmi ~-=m§_“_":.”
writeln(data, Nmax = ',
end;
{

procedure cyclone_error;

var ans : char;

begin
textmode(co80);
curseroff;
ans:=' "
save(22,10,58,14);
box(22,10,58,14,14,10): -
window(23,11,69,13); == |
writexy(12,1, 4m
MMEW BN
ans:=readkey;
wRARANINTU NN INYINY
restore( 25,10.58,14),
error:=true;
writeln(data,' CYCLONE TOO SMALL/LARGE');

end; oy

{ —eennn)

procedure flow_error;
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var ans : char;
cy_txt : string(17);
begin
textmode(co80);
curseroff;
ans:=" ",

case tpe of

1 : Cy_txt:='Stairmand a';
2
3
4 : Cy_txt:="Gen_Pur
5
6

end;
save(22,10,58,14);
box(22,10,58,14,14,10);
window(23,11,59,13);
writexy(14,1,4+blink,0, WARNINGY, 4/ =
writexy(14,2,15,0,Cy Lt |
writexy(6,3,14,0,' VO ; w

ans:=readkey; J
window(1,1,8

mzz.miﬁfuﬂ'awmw Y119

writeln(' VOL FLOW RATE TOO HIGH ....(10)"); &,

vl AINTUURIINIAY

end

{ }

procedure loop;

label start last; -
var N : integer;

M, Ven,cont,RPa,Lo : real;
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golast: boolean;
txt : string[20];
begin
count:=0;
golast = false;
case c_type of

1 : begin

txt:="Stairmaid a';
cont:=5.1875;
end,;

2 : begin
txt:="Hi Eff Swi
cont:=b.1;

end;

3 : begin
txt:='Lapple c';
cont:=4.8125;

end;

4 : begin
txt:='Gen Pur St
cont:=4.85;

5 bogi ﬂUEl’J‘VIEWIﬁWH'lﬂ’i

thti= Pet;er & Whitby d';

%Wﬂﬁ\‘iﬂimuﬁﬂﬂmaﬂ

6 : begin
txt:="User Type';
cont:=(Cyh+(1+B)*(H-Cyh)+De*S) N
end;

end;
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writeln(data,"'):

writeln(data, Type : ' txt);

writeln(data,’ %
if user = true then
begin
No:=AC;

Nmin:=AC; Nmax:=AC;
D:=CD;
end;
N := Nmin;
repeat
Ven := Q/(N*Ka*D*Ki ‘
Vs:=4.91*power(39.24* ' P) 1 ) ‘-‘:"“' )*power(D,0.067)
*power(Ven,2/3)/po ;
writeln(data,'N = ',
if (Ven>1.35*Vs) and (uSer
begin
chk_Vs_Error(ven);

A

17

end; -

o1 r—false) then

startre@tuﬂq wﬂwﬁw El’]nﬁ

D= D- .00001;

QWW*W‘RHNWTN]EIWEI

Ws=a91* power(39.24*u*(Pp-P)/(3*P*P),1/3)* power(Kb,0.4)*power(D,0.067)
“*power(Ven,2/3)/power(1-Kb,1/3);

exit;

if (Ven < Vin) and

until abs(ven-Vin)<=0.0002:
if Ven>1.35*Vs then -

begin
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chk_Vs_Error(ven);
exit,
end;
writeln(data, 'Ven = ' Ven:6:3,' m/s ...(6)");
writeln(data,D = D:6:3,' m ....(6)");
golast := true
end;

nn:=1-(1-0.67*power(D,0.

writeln(data, nn = ',nn:7:5
if (nn<0.5) or (nn>0.9
begin
cyclone_error;
goto last;
end;
PDr:=0.5*(DL+P)*N
writeln(data,'PDr = ',
if (PDr>2500) and (user=F i
begin
flow_error;

goto last;

'l

end;
if PDr>2500

ililiﬁmmmm:i

Dcp:=power((0.6931/M),(nn+1));
AR 3 NN Y
write (dara ‘Dcp = '.Dep:10:8,' m ....(11)");
if user=false then
begin
if Dcp>0.85*Dcepr then inc(Nmax); -~
if Dcp>Dcpr then
begin
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writeln(data,'Now Dcp>Dcepr ....(12)):
goto start;
end;
end;
Obj:=(1-exp(-M*power(Dcpr,1/(nn+1))))/PDr;
Wcey:=Acy*W;
Mcy:=Wcy*Mac;

Fcy:=Wcy*Fac;
RPa:=0;
Lo:=0;
Lo:=trunc(D/0.385)+
if (Lo>=1) and (2>,
if (Lo>=3) and (5>=
if (Lo>=6) then RPa:
Rcy:=Roc*RPa*Acy;
Tfc:=(Mcy+Fcy+Rcy);
Th:=Yrs*Hpy;
Toc:=Q*Ce*PDr*Th,

\Z
:

inc(count);

T INENTNYINT
ARARAN TN INA Y

Dcp_ﬂo[Nc[count]]:Dcp;

Obj_No[Nc[count]]:=Obj;

Vs135_No[count]:=1.35*Vs;

Tfc_No[Nc[count]]:=Tfc; N
Toc_No[Nc[count]]:=Toc/1000;

Tcol[Nc[count]]:=Tfc_No[Nc[count]]+Toc_No[Nc[count]]:



end;

var 1,11 : integer;

begin

writeln(data,'Obj = *,0bj:10:8," ....(13)");
writeln(data,'Acy = ' Acy:10:5,' m2');

writeln(data,'Wey = ' Wey:10:5," kg');
writeln(data,'Mcy = ' Mcy:11:2," baht');
writeln(data, Fcy = ' Fcy:11:2," baht');
writeln(data, Rey = ‘' Rcy:11:2," baht');
writeln(data, 'Tfc = ', Tfc:11:2," bah ;

writeln(data,'Th = *,Th:11:2,%
writeln(data, Toc = ' Toc, .

writeln(data,'1.35Vs_Ne
writeln(data, Tco =+

if user=true then T

user:=false;

procedure _7th_cons_ste

temp : real;

No:=0;

for i:=1 to count do

mamcacﬂmmum'mmaa

be91
No:=ncli];
temp:=Tco[nc(1]];
Tcolnc[1]]:=Tcolncli]]; E
Tcolncli]]:=temp;
Tc_No:=Tcolnc(1]];

ﬂ‘lJEl’EIVIEWI'ﬁWEI']ﬂ’i
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end;
if (No=0) and (count=2) and (Tco[nc(1]]<Tco[nc(2]]) then
begin
No:=ncl1];
temp:=Tco[nc(1]];

Tcolnc[1]]:=Tcolncli];

Tcolncli]]:=temp;
Tc_No:=Tco[2];
end;
if (No=0) and (count =
begin
No:=Nc[1];
Tc_No:=Tco[N

end;

if Ob]_No[n Ob) N I Ir-d
begin
No:=Nclil; ‘

o

TR Il INgNaY

writeln(data,'Same Tc_no Then Max Obj_no ',0bj_no[no]:10:8," ....(14.1)");

end;

end;

TiAnuningng
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procedure data_file;
begin
if mark(6]=true then
begin
writeln(data,'CD = ',CD:10:3);
writeln(data,'AC = ',AC:10);

end;
writeln(data,'Q = "'Q:10:7,

1

writeln(data,'PD

writeln(data, 'FD

writeln(data,' DL =",

writeln(data,'Ce = ',Ce:10;
writeln(data, 'Yrs =,
writeln(data,'Hpy = 10:5," "HrfYxs)
writeln(data, Thk = '
writeln(data, Roc =I :
writeln(data,'Mac =
writeln(data, Fac = ' Fa 103 B/Kg');

W‘“el“‘dmwzlﬁwmw NI
pmeduasmm SIEAINYNa Y

var step : yte
st : string[20];

1 : integer;
begin ~
step:=20;
settextjustify(righttext,centertext);



setcolor(3);
case Cy_Typ of
1 : Cy:='Stairmand a';
2 : Cy:="Hi Eff Swift b,
3 : Cy:="Lapple c';
4 : Cy:="Gen Pur Swift b’;
5
6

: Cy:='Peter & Whitby d';

: Cy:='User Type";
end,
setcolor(14);
outtextxy(xpos,ypos,Cy);
setcolor(15);
str(No:3,st); outtextxy(x
str(D_No[No]:5:6,st); outt
str(PDr_No[No]:10:5,st); out
str(trunc(PDr_No[No)),st);

for i:=1 to length(st)-1 do

if (( mod 3)=0) then outtex : *step,.');
str(Dcp_No[No]:10:8, ?Tm— . 1:'..‘
str(Dcpr:10:8, st)' outtexay(xp

str(Obj_No[No]:12:8,st); 5 ttextxy Xpos,ypos+6*step,st);

str(Tfc_No[No]
@umﬂm‘mn N9
for i:=1

A ansaluvaInyna

str(Toc_l\?o[Nolz‘.lO:Z,st); outtextxy(xpos,ypos+8*step,st);

]

str(trunc(Toc_No[No]),st);
for i:=1 to length(st)-1 do
if ((i mod 3)=0) then outtextxy(xpos-20-8*i,ypos+3+8*steps.,’);
str(Tc_No:10:2,st); outtextxy(xpos,ypos+9*step,st);

str(trunc(Tc_No),st);
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for i:=1 to length(st)-1 do
if (i mod 3)=0) then outtextxy(xpos-20-8*1,ypos+3+9*step,',");
if OverAll=true then
begin
str(Sum_nigi:10:2,st); outtextxy(xpos,ypos+10*step,st);
end;
end;
{
procedure auto_cal;

label again,next;
var 1,ii,Xpos,ypos,xstep,x,y.t,
ch : char;
Cy_txt,cy : string[15];
begin
11:=0;
for i:=1 to 6 do
if markli]=true then inc(ii);
if 1i=0 then
begin
write(chr(7));

exit;

e UL NGNS
:I‘fﬁ”iv‘*f’mnizuum'mmaﬂ

for 1:=1 to 6 do
begin
if mark(i}=true then
begin ~
tpe:=i;

multi_cyclone(i);



c_type:=i;
inc(ii);
if 1i=4 then
begin
inc(ypos,220);
xpos:=360;

end;

if i<>6 then cal else
begin

user:=true,

if (error=true) an
begin
setcolor(4);

case i of

D
=
[
¢
S
B
o ®

2

3 : Cy:z' e T
1 v-l ",

4 : Cy:="Gen i

5: Cy:='Peter. % Whitby d';

6

A Inandneans

end
Cal_PlotGraph(i);
Cal_PlotGraph_N(i);
if OverAll=true then Cal_Over; -
shw_dat(xpos,yposi);

next:inc(xpos,xstep);

PR M Ingas
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end,
end;
if 1i=0 then exit;
1:=0;
Adj_Obj_ystep;
ch:=readkey;

repeat
case upcase(ch) of
‘D" goto again;
‘P": begin
chk_printer;
if prt=true
begin

print;

ch::readkey,

o mAUEININTNDINT
R INr sl umIna

end;

clearviewport;

settextjustify(0,0); .
for ii:=1 to 6 do

if marklii]=true then PlotGrapht,ii);
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repeat
ch:=readkey,
if ch=#0 then
begin
ch:=readkey;
case upcase(ch) of

#81 : inc(i);

if i<1 the

if (markli]= e

@%@jmﬁw Thib,
VbRt AR

4 : Cy_txt:="Gen Pur Swift b";

5 : Cy_txt:='Peter & Whitby d';

6 : Cy_txt:="User Type';
end; N
setcolor(13); |

settextstyle(0,0,2);



settextjustify(1,1);
outtextxy(getmaxx div 2,25,Cy_txt);
settextjustify(0,0);
settextstyle(0,0,1); -

if i=7 then
begin

clearviewport;

end;
until ch=#27;
textmode(co80);
end;

{

procedure cal;

var ch : char;

o ﬂumwﬂmwmn's

1st_cons;

lfuseﬂaﬁﬂﬂﬁsﬂaﬂ‘iﬁuuﬁﬂﬂmﬁﬂ

_3rd_ 5th cons;

loop;

_7th_cons_step15;
end; _ ~
{ "
procedure scale(typ,pwr: integer);
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var X,y : integer,
st : string;
yscale : integer;
begin
settextstyle(0,0,1);

setlinestyle(1,0,1);

- for x:=1 to 16 do
begin
setcolor(8);
line(x*30+70,380,x*3047C
str((x-1),st);
setcolor(1);
outtextxy(x*30+65,
end;
case typ of .
1:for y:=1to 11 do
begin

setcolor(8);

yscale:=ystep

str(yscale,st);

—Euganeninens
AN TUNNINYIAY

setcolor(8);

line(100,y*30+50,550,y*30+50);

yscale:=ystep_Eff*(y-1); N
str(yscale,st);

setcolor(1):
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outtextxy(50,(11-(y-1))*30+50,st);
end;
end,
settextstyle(0,0,1);
setcolor(5);

outtextxy(550,425,'x 10');

outtextxy(580,415,'- 6');
outtextxy(70,60,'x 10');
str(pwr,st);
outtextxy(100,50,'- '+st);
setcolor(14);
settextstyle(1,0,2);
outtextxy(525,445, Dp (
settextstyle(1,1,2);
case typ of

1 :outtextxy(15,150,'0. ective. )
2 outtextxy(lS,lBO,'Gra %

L 5 0
end; =
setlinestyle(0,0,1); * =
ty y,- £ "
end;

_.I e
% ¥

{

i’;?c;d:‘:f‘i?muﬂ'mﬂmwmm
o ammnimumwmaﬂ

Sum_Mi: —0

Sum_nigi:=0;
M:=2*power((K*Q/No*Pp*(nn_No[No]+1)/(18*U*power(D_No[No],3))),1/(2*nn_No[No]+2));
for 1:=1 to 7 do Sum_Mi:=mi[i]+Sum_Mi; -

for i:=1to 7 do

begin



gili):=Mili]*100/Sum_Mi;
t:=power(Avg_Dpli],1/(nn_No[No]+1));
tt:=exp(-M*t);
nifi]:=(1-tt);
Sum_nigi:=gili]*nifi]+Sum_nigi;
writeln(data, ' Mi[',i,'] = ' mili]:8:4," Gil'i,'] = '.gilil:6:4,
" Ni[',i,'] = ‘nili]:84, nigif' i ',Sum_nigi:6:2);

procedure Cal_PlotGraph®
var count,D : byte;
Obj_N,n,Dp,M : real;
st : string;
begin
n:=nn_No[No];
pwr:=6;
repeat
D:=0;
st=" ,

for count:=1 to 15 do

= AUEINENTNEINS

R A DS AN BRSNS

Otll)j_N:=(1-exp(-M*power(Dp,1/(n+1))))/PDr_No[No};

Obj_graph[cy,count]:=round(Obj_N*power(10,pwr));
str(Obj_graph|cy,count],st);

len[cy]:=length(st); N
writeln(data,count:2,' Obj_N = ',0bj_N:10:8," M = ' M:10:3,

v_n = 'n75);
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end,
dec(pwr);
until len[cy]<=6;
inc(pwr);
end;
{ }
procedure Adj_Obj_ystep; '

var maxlen,itemp,cy : byte;
begin
maxlen:=len([1];
for 1:=2 to 6 do
if len[1]<lenli] then
begin
temp:=lenli];
len(i]:=len[i+1];
len[i+1]:=temp;
maxlen:=len(1];
case maxlen of
1 : ystep:=1; % :
2 : ystep:=10; I
3 : ystep:=100;
4 : ystep: ‘a o ‘
szymﬂﬂtnﬂtlﬂﬁw gy
6 : ystep:=100000;
ATRININUMINGIA Y
end; 9
Max_Obj:=Obj_Graph(1,15];
for i:=1 to 5 do
begin -
if mark[i]=true then

if Obj_Graphli,15]>0bj_Graphli+1,15] then
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Max_Obj:=Obj_Graphl(i,15] else Max_Obj:=Obj_Graphli+1,15]:
end,;
ystep:=round((Max_Obj/ystep)+1)*ystep div 10;

end;

procedure Cal_PlotGraph(cy : integer);

var count,D : byte;
G.n,Dp,M : real;
st : string;
len: integer;
begin
n:=nn_No[No];
pwr_Eff:=4;
repeat

D:=0;

st:="",

ystep:=1000;

for count:=1 to 15 do

begin -

inc(D); :
Dp: —D*power(l )

M.i?mﬂﬁmﬁ‘ﬁ“ﬁ”ﬁf”‘rﬁ“ﬁm’
aﬁﬁﬁﬁﬁ‘fﬁ‘ﬁ MAnyas

le =length(st);
if pwr_eff=4 then writeln(data,count2,’ G_Eff = ',G:10:8, M ="' M:10:3,
' A= ndh)
end, ~
dec(pwr_Eff);

until len<=3;
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inc(pwr_Eff);
case len of
1 : ystep_Eff:=1;
2 : ystep_Eff:=10;
3 : ystep_Eff:=100;
4 : ystep_Eff:=1000;
end;

end;

gr_box(2,2,getmaxx-2,ge

setcolor(2);

-+
-+
i+

outtextxy(10,getmaxy-7, 12
o

setcolor(9);

* -

s
outtextxy(10,getmaxy-7," G- .-f'_.;_
Dn Esc-Exit');

V-View Cyc. D-Data Pg Up-

L
- -

17

case typ of
1 : scale(typ,pwr);
2 : scale(typ,pwr_Eff); .

seuemwle(ooﬂuﬁl’il NENINYINT

setfillstyle( bar(40 410,50,420

S 0 UM N
setflllstylg(l 3); bar(190,410,200,420);

setfillstyle(1,4); bar(190,430,200,440);

setfillstyle(1,5); bar(340,410,350,420); :

setfillstyle(1,6); bar(340,430,350,440); N

setcolor(11);
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outtextxy(55,420, Stairmand a');
outtextxy(55,440, 'High Eff-Swift b’);
outtextxy(205,420, Lapple c¢');
outtextxy(205,440,'Gen Pur-Swift b');
outtextxy(355,420, Perter & Whitby d');
outtextxy(355,440, User Define Type');

for count:=0 to 15 do
begin
setcolor(cy);
case typ of
1 : begin
if count<15 t
line((count+1)% ' ® piegraphlcy churitidiv ystep)

5
v b
(count+2)*3 *Qbjsgra ‘ount+1]) div ystep))

else
line((count+1)*30+70,;880-((3 0% [cy,count]) div ystep)
[(count+1)*30+ f: i 8y,count]) div ystep))
end; . 7 A
2 : begin e

v,

if count<15 thi

i
O
§

line((count+1 r (}+70,380-((30*G_Eff] cy,count)) div Y step_Eff)
s .

R EYES W
else H‘nﬁ)g W ‘ﬂﬁ
nsvg{oumn)*zowo,sso- 30¢G Ef‘fﬁ,coua iv ystep E}ﬁl

QRIS I T 4 eraa &)

end;
end;
end;
end; =
(- , S

procedure print;




var piccode,nl,n2: byte;
col,row,strow : integer;
ch : char;
begin
n2:=getmaxx div 256;

nl:=getmaxx mod 256;

strow:=0;
repeat
write(lst, #27#51#23);
write(lst,#27#42#6+ch
for col:=0 to getm:
begin
piccode:=0;
for row:=0+strow to
if getpixel(col,row <>{

case row-strow of %

i -f‘:-q-
0 : piccode:=piccode+1 A

1 Zpiccode:ic 7 L

O)U‘I;&CON

~

writ‘.&lst;,chr(piccode));
end;
write(lst, #10);
inc(strow,8); %
until strow>=getmaxx;

end;

aﬁ%‘”&“ﬁmumfmmaﬂ
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procedure initgr;

begin

graphdriver = detect;

initgraph(graphdriver,graphmode,"');

clearviewport;

end;

{

procedure gr_box(x1,y1,x2 y2.co.width : i

begin

setlinestyle(0,0,width)

setcolor(co);

line(x1,y1,x2,y

line(x1,y1,x1,y2);
line(x2,y1,x2,y2);

line(x1,y2,x2,y

setlinestyle(0,0,1);

end;

1);

2);

S
Rl

{

procedure line_arrow(t

begin
line(x1,y1,x2,y

case tp of

bﬁmaaamzuumfmmaﬂ

"“'5
P, l

s

W‘HEI’JVIEWIﬁWEI']ﬂ’i

ou textxy(xz -7,y2-3,chr(16));

end;

1 : begin

outtextxy(x1-3,y1,chr(30)); -

outtextxy(x2-3,y2-5,chr(31));

end;
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end;
end;

{ }

procedure Drw_Cyclone;

var x,y,1: integer,

begin
initgr;
x:=100; y:=50;

setcolor(14);

line(x,y,x,y+100); line(x+80
line(x,y+100,x+30,y+190); lig
line(x+25,y-7,x+25,y); lin€(x+5

ellipse(x+40,y-7,360,0,15,3);
ellipse(x+40,y,180,0,15,3);
ellipse(x+40,y,0,360,40,10);
ellipse(x+40,y+100,180,0,40
ellipse(x+40,y+190,18 s‘;“'
ellipse(x+40,y+190,130, I 0,

setcolor(9); ‘

recta@le(mhﬁﬂﬁﬁ NN %Jw gN?
N AN T AN I NN Y

line(x+55q,y,x+55,y+65);
ellipse(x+40,y+65,180,0,15,3):

ellipse(x+40,y+100,0,180,40,10);

setcolor(8);

line(x,y-40,x,y); line(x+80,y-40,x+80,y); {D}
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line(x+25,y-25,x+25,y-12); line(x+55,y-25,x+55,y-12); {De}
line(x+20,y-25,x+20,y+4); {b}
line(x+30,y+205,x+30,y+215); line(x+50,y+205,x+50,y+215); {B}

line(x+90,y,x+150,y); line(x+60,y+200,x+150,y+200); {H}
line(x+90,y+100,x+120,y+100); {Ch}

line(x+90,y+65,x+100,y+65);  {s} .
line(x-20,y+10,x-5,y+10); line(x2

setcolor(8);
line_arrow(0,x,y-35,x

line_arrow(0,x+25,y-20

line_arrow(1,x+95,y,x+95,y+
line_arrow(1,x-15,y+ Y0 %=tb-y+60)——ta]

'II f':
l'- iF |

{write Term character

setcolor(9); mﬂy)g"j New %’w enNq

outtextxy(x+

outtextxy(x+35,y-30, De’); ¢ — =
A AN N T NAINYIN Y
outtextx;(x+38,y+215,‘B');

outtextxy(x+150,y+100,' H');

outtextxy(x+120,y+50,'Ch');

outtextxy(x+100,y+30,'s"); b

outtextxy(x-25,y+30,'a’);
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settextstyle(2,0,7);
settextjustify(centertext,0);
setcolor(8);
for 1:=5 downto 1 do
begin
if i=1 then setcolor(14);

settextstyle(0,0,1);
settextjustify(0,0);
end,;
{
procedure Cyclone_Txt_Dat;

var y,1 : integer;
fi : text;
txt : string(90];
ch : char;
begin
y:=290;

an(ti. ety ‘a o/ |
R Y AINYNINYINT
U
while not Eof(fi) do

ARIRNIUNRIINYINY

inc(1);

¥

if i=2 then setcolor(14);

if 1=3 then setcolor(5);

if i>=4 then setcolor(9); N
if (i in[6..17]) then setcolor(2);

if i=18 then y:=351;



if i>=18 then setcolor(15);
readIn(fi,txt);
outtextxy(4,y,txt);
inc(y,10);
end;
close(fi);

gr_box(3,283,getmaxx-3,335,4,1);

gr_box(3,283,getmaxx-3 getma:
gr_box(1,1,getmaxx,getmaxy
setcolor(2);
outtextxy(10,getmaxy-7,'
setcolor(9);
outtextxy(10,getmaxy-7, N Vi G
Exit');
end,;

{

procedure shw_thesis;

var i : integer;
ch : char; (=
initgr;
setfillstyle(1,8); ‘a | - o ‘
for i:=1 to 10@ Mﬂglrﬂmlm’ﬂ] n i'
setfills

i asn I UNAINYNA Y

settextstyle(2,horizdir,9);

settextjustify(centertext,centertext);
for i:=1 to 6 do
begin -
gr_box(1+1,10-1,getmaxx-10+i,getmaxy-i,1,3);

setcolor(4);

161
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D-Data Esc-
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outtextxy((getmaxx div 2)+i,100-i,'OPTIMIZATION DESIGN'):
outtextxy((getmaxx div 2)+1,180-i, FOR PARALLEL CYCLONES'):
outtextxy((getmaxx div 2)+i,260-1,' HAVING A TANGENTIAL GAS INLET"):
end,;
gr_box(1,10,getmaxx-10,getmaxy,6,3);

setcolor(14):

outtextxy((getmaxx div 2),100,'O PTIMI

outtextxy((getmaxx div 2),180 RALLAS :

outtextxy((getmaxx div 2),26! AV AdeAS INLET");

ch:=readkey; |

textmode(co80);
end;

{

procedure eoj;

begin
curseron;
ans:='";
save(28,10,52,14); -
box(28,10,52,14,14,10); .

window(29,11 51,13);

‘“"““ﬁﬂ"ﬂﬁ*ﬁﬂmw NS
e:::‘émmﬂituum'mmaﬂ

until upcase(ans) in['Y','N' #27];
window(1,1,80,25);
restore(28,10,52,14);
curseroff; -

end;
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procedure opendatfile;
begin
if paramcount=0 then datfile:='data.dat’;
if paramcount>0 then
datfile:=paramstr(1);

assign(data,datfile);

rewrite(data);
end;

{
begin

shw_thesis;

chk_printer;
textbackground(0);
clrscr;
initdata;
opendatfile;
repeat
ypos:=1;
repeat ] ,;,
main_menu(ypps i

= EHHINGNINYINT
ARTANIUANINYAY

chk_Cal_Over;
if OverAll=true then sub_menu5;
end, %
6 : begin
data_file;
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Auto_cal;
initdata;
end,
end;
until ypos=7,
€oj;

error:.=false;

until upcase(ans)="'Y";
close(data);
textmode(co80);
clrscr;

end.

AULINENINEINT
ARIANTAUNIING 1A Y
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