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Abstract

This thesis is about dispersion of light from luminaire
with the use of ; computer to.- help in calculating for desired
direction. The thesis is divided into two parts. The first part
is about nature of light and sight, and the second is sbout
luminaire and the design of the luminaire. ]

However, this project is related to the project of
Computer Aids for Ligﬁﬁing Design which includes the design of
luminaire to shine over area and design of reflectors.

Thus, this thesis will only mention ahout the design of
refractors which consists of prisms and lenses calculated by a
computer, - We will use the code form equation of materials used
in making refractors to write a program for the design. The last

part will be combine the reflectors and refractors together for a

perfect luminsire.’
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2.1.3 Coefficient of Utilization (CU)
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Deviation Boundary
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program LUMINARE_DESIGN( input,output);

uses Crt,Graphs
type pointrecord = reconrd . J
x ¢t integer;
y ¢ intederi
end;
var GraphDriver,GraphMode: integer;
num ¢ integer; index,angleB,Result,size.stop:real;

Qangle,Bangle,Baseangle:reql;
Pangle,Cangle,contAC.slopAC,Aangle:real;
aIphaangle,rlangle,contBC,slopBC,OCangle:reaI:
pointO.pointB,pointC,pointE,pointF pointrecord;
pointA,pointGi:pointrecord;

XX,YY:reals

countireal;

lNCangle,NORlineangle,slopHM:real;
contHM,slopOI,contOI,slopHJ,contHJ:real;
pointH,pointl,pointJ,pointS,pointM,pointN:pointrecord:
GRAMMAandle, lightsource:realy pointL,pointK:pointrecord;
lNTangle:real;Ax,Ay.Bx,By:integer;

pl,p2,p3:pointer; ’ ‘
bigl,big2,bigdtword;

DD:string;

procedure previwej
var xl,yl,x2,y2:inteder;

bedin

x1:=round(getmaxX/2);



. yli=round(0);
xé.=round(getmaxX);
y2:=round(getmax¥Y/2);
Iine(x1l,yl,x2,y2)}
x1:=round((3/4)*detmaxX)
yil:=round(getmaxY/4);
x2:=round((15/16)*getmaxX) i
y2:=round(getmaxY/8);
line(x1,yl,x2,y2)
xl:=round((7/8)%getmaxX)
yil:=round(getmaxY¥(3/8));
x2¢=round((15/16) ¥getmaxX)
y2:=round(getmax¥Y/8)}
line(x1l,yl,x2,y2);
x!ls=round{getmaxX/2) }
ylt=round(0);
x2:=round((27/32) %kgetmaxX);
y2:=round(getmaxY¥3/16)
line{x1,yl,x2,y2)}
x1t=round(getmaxX*27/32);
yl:=round{(getmaxY*3/16)
x2¢=round((29/32) *getmaxX)
y2:=round(getmax¥/4);
line(xl,yl,x2,y2);
x1.=round(getmaxi):
yit=round(getmaxY¥3/8)

. x2§=round((29/32)*getmaxX);
y2:=round(getmax¥/4)}

line(x1l,yl,x2,y2)}



x1:=round(29/32%getmaxX) ;
yl:=round(getmax¥/4};
x2:=round((29/32)*getmaxX);
y2:=round(getmaxY/4+20);
.Iine(xl,yl.xz,yZ);
xl:=round(getmaxX*¥3/4);
yls=round(getmaxY/4)
xZ2:=round(3/4*¥getmaxX)}
y2:t=round(getmax¥/4-20);
line(xt,y1l,x2,y2)3%
x1s=round(getmaxX*¥7/8);
yit=round(getmaxY*3/8);
x2¢=round(7/8%detmaxX);
y2t=round(getmaxY*3/8-20);
line(x1,y1,x2,y2)
x1:=round(getmaxX/2-5)}
yl:=round(0);
x2:=round(getmaxX/2-5)%
y2:=round(getmaxY)}
line(x1,yl,x2,y2)
x1:=round(getmaxX/2);
yil:=03
outtextxy(xt,yi,'0');
xl:=round(getmaxX*¥3/4);
yli:=round(getmaxY/4+10);
outtextxy(xl,yl,'A');
x1s=round(getmaxX*7/8)}
y1:=round(getmaxY*3/8+10)3

outtextxy(xt,yl,'B');



xtt=round(getmaxX*15/16);
y1:=round(getmaxY/8-10):
oubtextxy(xl,yl,'C"')}
x1:=round(getmaxX¥3/4){
y1:=round(getmaxY/4—10);'
oubbtextxy(xl,yl,'"b"')}
x1:=round(getmaxX¥7/87;
yl:=round(getmaxY*3/8—10);
outtextxy(xtl,.yl,'"c');
xl:=round(getmaxx*15/16-10):,
yl.=round(getmaxY/8+10);
outtextxy(xl,yt,'*a')}
x1:=round((29/32)*getmaxx+5):
yi:=round(getmax¥/4+10)}

' outtextxy(xt,yl,"'""Q');
x1:=round(getmaxX/2+30)3
y1:=roﬁnd(getmaxY/2+50);
outtextxy(xl,yl,'0B = distance beyween light—séurce');
x1t=round(getmaxX/2+60)}
y1:=round(getmaxY/2+60);

outtextxy(xtl,yl,' and refractor');
x1:=round(getmaxX/2+30)}
y1:=round(getmaxY/2+70);
outtextxyi(xti,yt,'BC = size of prism in dedree')}
x1:=round(getmaxX/2+30);
y1:=round(getmaxY/2+80);
outtextxy(xl,yl,'~a = angle between ACB')}
x1t=pound (getmaxX/2+30);

yl.=round(getmax¥/2+90);



oubtextxy(x1l,yl, b = angle between vertical line');
x1:=round(gétmaxX/2+60):

'yl':=r0tmd(getmaxY/2+100) ;

outtextxy(xil,yl,"' and AC')

x1t=round(dgetmax¥X/2+30);

yli:=round(getmaxY/2+110);

outtextxy(xl,yl,'*c = angle between vertical line ')
x1:=round(getmaxX/2+60) )
ylt=round(getmaxY/2+120);

outtextxy(xl,y!l,' and BC');

x1:=round(getmaxX/2+30);

yli=round(getmaxY/2+130);

outtextxy(xl,yl,'*Q = light distribute angle');

end;

procedure inputvalue(var index,angleB,Bangle,size,resultireal;

var pointOypointB ¢ pointrecord);

vardistance,n ! real;
dd,astristring;
1,x,y i;teger;
Procedure Readstring(var astr ¢ stringivar 1,x,y ¢ inteder);
-const cr = #133
var ch ¢ char;
dele : chary
nx,ny ¢ integer:

d tinteger;



Begin

astr = ''y *
dele := #48;
movetolx,y)};

nx := textwidth(dele);

ny = textheight(dele)}

if ch <> cr then
if (ch >#45) and (ch <#58) then
begin outtext(ch)j astr := concat(astr,ch); end;
di=length(astr);
if ch = #8 then
if d>0 then
begin moverel(-nx,0);
rectangle(getx, gety,getxtnx,getytny);
setfillstyle(0,0);
bar{(getx, gety,getx+nx,gety+ny);
delete(astr,d, 1)}
end §
until ch = crj

End}

Procedure Readinteger(var n ! realjvar x,y ! integer);
var istr $ string;
res,l ! inteder; ’

Begin



readstrind(istr,l,x,y)}
val(istryn,res);
End;
hedgin
outtextxy(10,10,'please key value of parameter');
outtextxy(10,20, 'refractor index (depend on materisl of prism)t: ')}
x:=10% y:=303
readinteger(index,x,y)}
outtextxy(10,40, 'distance betwee light-source and refractor (mm): '
xt=107 y:=503
readinteger(distance,x,y)}
outtextxy(10,60, 'magnitude of angle B '
x¢=103 ys=70%
readinbeger(angleB;x,y);
outtextxy(10,80,'size of pri;m in dedree !')3
xt=103 y:=90;
readinteder(size,x,y)}
outtextxy(10,100,'1ight distribute angle in degree (65-75) t')j .
x:=103 ye=110%
readinteger(result,x,y)}
outtextxy(10,130,'lf which parameter is unsuitable, 'J);
outtextxy(10,140, ‘this program will selec suitable by itself. ')
outtextxy(10,200, 'press anykey to continue:’');

dd:=readkeys

point0.X = 0%
point0.Y := 03
pointB.y t=—round(distance¥sin((pi)/2-result*((pi)/180)))}

pointB.x :=r0und(distance*cos((pi)/Z—result*((pi)/IBO)S):

end;



procedure findvalue( var result,size,angleB, index,Pangle,
CangleyBangle,Qangle ireal;
var Rlangle,Aangleireal; num:integer);
var Dangle : realj

[tangle, 12angle,R2angle ¢ real}

hedin
Qangdle:=result*(pi/180);
Pangle:=(180—resu1t—(size/2)—num*(size))*(pi/lBO);
Bangle:=angleB*(pi/180);
repeat
repeat
repeat
repeat
llangle:=(pi/2)+Bangle-Pangdle;
if llangle<0 then
Bangle:=Bangle;((pi/lBO)*S);
until Itangle>=0}
Rtangle:=arctan((sin(Iltangle)/index)/
sqrt(1—((sin(Ilangle))*(sin(llangle))/(index*index))));
Dangle :=(pi)-(Pangle+@angle);
RZanglez=arctan(sin(Dangle+R1ang1e—llangle)/
(index-cos{Dangle+Riangle-1langle)));
if R2angle<0 then
Banglet:=Bangle-({(pi/180)%1);
until R2angle>=0;

lZangIe:=Dangle+RIang1e+RZangle—IIangle;



it 12angl1e<0 then
Bangle:=Bangle~((pi/lBO)*l);
until [2angle>=0}
Canglet=(pi/2)-UQangle-]2angle}
if Cangle>Bangle then
Banglet=Bangle-(pi/180)%5}
unt il Cangle<Bangle}
Aangle:=Hangle-Cangle}
if num=0 then
bedin
outtextxy (10,220, 'the suitable valure of Angle-B :');
buffer.=round(Bangle¥180/pi);
str(buffer,dd)
outtextxy(10,230,dd)
dd:=readkey} !
cleardevice;

end}

end;

procedure findpointC(Cangle,Qangle:reai; num! integer; sizeitreal}
var Bangletrealjvar contBC,slopBC,OCangle:real;
var pointO,poian,poian:poinbrecord);
ir Betaangle,cont0OCireal}
baseangle,siopOC:real;

dd: integer}

gin



Betaanglet=(pi/2)-Cangle}
slopBCt=sin(Betaangle)/cos(Betaangle)}
pointC.x¢t=pointB.x}
pointc.yt=pointB.y!
contBC!=pointc.y-slopBC¥pointc.x}
Baseangle!=((3/2)%¥(pi))+tQanglet+t(num¥size¥(pi/180))}
OCanglet~=Baseandletsizek(pi/180)}
slap0C:!=sin(0Cangle)/cos(0Cangle)}
pointc.x!:=point0.x3
pointc.yt=point0.y}
cont0Ct=pointc.y-slopO0C¥pointc.x}

‘

pointec.xt=round((cont0C~contBC)/(slopBC-slop0C))}

pointc.y:=round(slopBC#¥pointc.x+contBC)}

nd §

procedure FindpointA(var_contAC,slopAC,Qang&e:real; num! inteder}
sizetreal} var Bangle,alphasangletireals
arpointC,pointAtpointrecord} var baseangleireal)}
var slop0OA,contOAtreal;

ddt integernr}

2egin
Baseangle!=((3/2)%(pi))+Qanglet(numksize¥(pi/180))}
slopOAt=sin(baseangle)/cos(baseangle)}

poinbta.x? =0}



pointa.yt=0}

contOAt=pointa.y-slopUA#¥pointA.x}
alphaanglet=((pil)/2)-Bangle}
slopAC:=sin(a1phaang1e)/cqs(alphagngle); !
pointa.x!=pointc.x}

pointa.y!=pointc.y}
nonbAC:=pointa.y-glopAC*pointa.x;
pointa.x:=round((contAC-cont0A)/(slopO0A-s1opAC))}

pointa.y’=round(slopAC¥pointa.x+contAC)

end}

procedure FindpojntE(Baseangle,conbAC,slopAC,size:real; num? integery
var. pointE¢tpointrecord)j
var Rayangle,slopOE,contOEtreal}
ddireal
begin
rayanglet=Baseandlet((size/2))%((pi)/180)
slopOE:=sin(rayangle)/cos(?ayangle):
pointE.x:=03
pointe.y:t=0}
conbOE:=poinbE.y—slogOE%pointe.x;
pointe.xt=round((cont0E-contAC)/(slopAC-slop0E))}
pointE.yt=found(slopOE#¥pointE.x+contOE)

end}

procedure findppintF(alphaangle,rlangle,contBC,slopBC:veal;



var pointE,pointFipointrecord)

var EFangle.slopEF,contEFireal;y

begin
EFangle!=((3/2)%(pi))+alphaangle+rliandle;
slopEFt=sin(EFangle)/cos(EFangle);
pointF.xt=pointE.x}
pointF.yt=pointE.y}
contEFt=pointF.y-slopEF*¥pointF.x}
pointF.xt=round((contEF~contBC)/(slopBC-s10pEF))}

inntF.y.=round(élopEF*pointF.x+contEF);

end}

procedure findpointG(Qangletrealj var pointF,pointGtpointrecord)}

var FGangle,slopFG,contFGireal}

bedin
Féangle:=((3/2)*pi)+Qangle;
slopFGt=sin(FGandle)/cos(FGangle)}
pointg.xt=pointF.x}
pointG.yt=pointF.y}
contFGt=pointG.y-slopFG¥pointG.x}
pointG.x!=pointF.x+100}

pointG.y:=r0und(slopFG*pointG.x+contFG);

procedure drawingscal}



var X,2y¢!integer}
bedin
line(5,0,5,getmax¥)

line(0,getmaxY-5,getmaxX, getmax¥-5)3

x =53
vi=round(getmax¥Y/2)}
line(0,y,:%x,¥y73%

outbtextxy(x,y,'0')}

xt=5

we

y:=y~-503
line(04ysx, ¥y}
outtextxy(x,y, '50"')}
xt=5Hy

yt=y-503%

line(0,y. X,y

outdbextxy(x,y, '100"')

Xt=5

yt=y-503
line(O,y,x,¥)%§

outtextxy(x,y, '150")

xt=5

ws

yt=y—-50;%
l1ine(O,y,yxsy)}

outtextxy(x,y, '200"')

xt=53%
yt=round{(getmaxY/2+50) .
line(Q,ysxX,¥y)}

outtektxy(x,y,' -50"')}

Xxt=53



yi=y+503

Tine(0,y,%,y)}

cuttexbtxy(x,y,' —-100*')}

ES
1t

&3]

-.

yi=y+503
line(0,y,x,¥)}%

outtexbtxy(x.,.y,' -150')3

1ine(0,y,%X,y)3}
oubbtextry(x,y,"' -200');
yt=round(gaetmax¥Y-20)
wicFround(getmaxX/2) 4
line(x,getmaxY,x,y) ¢
oubbextxy(x,y, '0')}
®t=x-503%
line(x,gebmaxY,x,y)}
outtextyxy(x,y,'=50"')}
Xx${=x—-503%
line(x,getmaxY,x,y)}

oubtextxyi(x,y,'-100")

e

X =x—-503
line(x,dgetmaxY,x,y)}

cutbextxy(x,y, '-150"')

-

xt=x~-504
line(x,getmaxY,x,y)
oubbtextry(x,y,'-200"')}

x:=round(gebm§xX/2+50);

line(x,gebmagY,x,y);



ocuttextxy(x,y, '50"')
x$=x+50
line(x,getmaxY,x,y)}

outbtextxy(x,y,'100*')

-

Xt=x+50}
line(x,getmaxY¥,xyy)}

outtextxy(x,y, '150")

.

x$=x+503
line(x,getmaxY,x,y)}
oubttextxy(x,y, '200"')}

end}

procedure drawing(pointAipointrecord:} pointB:pointrecords
pointC,pointE,pointF,pointG,pointO;pointrecord);
.var ddd,pointistring}
begin
setbkcolor(7)}
pointO.x:=round(pointO.x+XX)}
point0.yt=-round(point0.y-YY)i
pointA.x!=round(paointA.x+XX)}
pointA.yt=-round(pointA.y-YY)}
pointB.xt=round(pointB.,x+XX)}
pointB.yt=-round(pointB,y-YY)}
pointC.x:=round(pointC.x+XX);
pointC.yt=-round(pointC.y-YY)}
pointE.x¢t=round(pointE.x+XX)}

poinbE.y¢t=-round(pointE.y-YY)

pointF.xt=round(pointF.x+XX)

pointF.yt=-round{pointF.y-YY)}



pointG.x!=round{(pointG.x+XX)}
pointG.y:=-round(pointG.y-YY)

setbcolar(5)}

line(pointA.x,pointA.y,pointB.x,pointB.y)}

setcolor(5)y

line(pointB.xypointB.y,pointC.x,pointC.,y)}

setcolor(5)}

line(pointA.x,pointA.y,pointC.x,pointC.y)}

setcolor(6)y

line(pointO.x,point0.y,pointE.x,pointE.y)}

setcolor(l)y

line(pointE.x,pointE.y,pointF.x,pointF.y)}

setcolor(9)y

line(pointF.x,pointF.y,pointG.xspointG.y)}

end}

procedure drawing2(pointA:pointrecord}

.
’

pointB:pointrecord}
f

pointCypointE,pointF,pointG,pointO0tpointrecord)}

var ddd,pointistring}

Ax,Ay,Bx,Bytinteger;

bedin
Ax:=ﬁognd(poipt8.x+XX);
Ayt=-round(pointB.y-YY)
pointO.xt=round(-point0.x+XX)
point0.yt=-round(pointO.y-YY)
pointA.x!=round(-pointA.x+XX)

poinbtbA.yt=-round(pointA.y-YY)

.
L

b




procedure reflecl (Qangle,0Cangle,sizetreal} pointC,pointOtpointreco
var countireal}

var INCangle,NORlineangle,slopHM!realy

var contHM,slopOl,cont0l,slopHJ,contHJsirealy

var pointH,pointl,pointd,pointS,pointMspointrecord)}

var A,B,C,RADIAN,D,E,F,s10opOH trealy

begin

{abepli

{find pointM}
NORlineangle:=INCangle+((pi/2)-Qangle—~INCangle)/2}
slopHM:=sin(NORlineangle)/cos(NORlineangle)}
contHM: =pointH.y~-slopHM¥pointH.x

pointM.x:1=03%

pointM.y.=round(slopHM¥pointM.x+contHM);

{find pointl}
E:r=(pointH.x-pointM.x)}
Fit=(pointH.y-pointM.y)}
Dt=(E¥E)+(F¥%F);
RADIAN:= sqrt (D)

slopOH:=pointH.y/pointH.x}



INCanglet=INCangle+(size/2)¥(pi/180);
slopOlt=sin(INCangle)/cos(INCangle)

contOlt=point0.y~-slopOl*¥point0.x}

At=(14+(slop0l)*%(slop0l));

B:=(2¥%contOl*¥slop0Il)-(2%pointM.y*¥slop0l);
C:=(contOl*¥contO01)-(2¥contOl*¥pointM.y)+(pointM.y¥pointM.y)-(radian¥radia
pointl.xt=round((~B+sqrt ((B¥B)-(4%A%C)))/(2%A))} |

pointl.yt=round(slopOi¥pointi.x+cont0Il)}

{find pointd?
slopHJ:=sin((3/2)%¥pi-Qangle)/cos((3/2)#¥pi—-Qangle):
contHJ:=pointH,y-slopHJ¥pointH.x

pointd.xt=-3003

point)J.y!=round(slopHJd#¥pointJ.x+contHdJd)

{find pointS}

if count=0 then
bedgin
pointS.x:=03
points.y!=round(slopHJ¥%points.x+contHJ)}

end }
end;

.

rocedure drawingreflecl(XX,YYtrealjpointO,pointl,pointH,



pointJdsipointrecord)

hegin

poinb0.xt=round(pointQ.x+XX) ¢
point0.yt=-round(point0.y-YY)}
pointH.x¢=round(pointH.x+XX)}

pointH.yt=-round(pointH.y-YY)

e

pointl.xt=round(pointl.x+XX)}
pointl.y¢t=-round(pointl.y-YY)}$

pointJ.xt=round(pointJ.x+XX)}

pointd.yt=-round(pointJ.y=-YY)}

setcolor(6)
line(pointO.x,point0.y,pointH.x,pointH.y)}
sebcolor(9)
Line(poian.x,pointH.y,bointJ.x,pointJ.y);‘
setb,color (10}

Jine(pointH.x,pointH.yypointl.x,pointl.y)}

end}

brocedure drawingreflecll(XX,YYirealypointO,pointl,

poinLH,pointdipointrecord)}

bedin

pointd.x!=round(-point0.x+XX)
pointO0,y¢t=~round(point0.y-YY)}
pointH.x.=POQnd(—pointH.x+XX)g
pointH.y¢!=-round(pointH.y-YY)

pointl.x!=round(-pointl.x+XX)}



pointl.yt=-round(pointl.y-YY)

.o

pointJ.xt=round(-pointJ.x+XX)}
pointJ.yt=-round(pointJ.y-YY)i
sel,color(g):
line(pointO.x,point0.y,ypointH.x,pocintH.y)}
sebcolor(9)y
1ine(po?ntH.x.pointH.y,pointJ.x,pointd.y);
setcolor(10)
line(pointH.x,pointH.y,pointl.x,pointli.y)}

end}

procedure reflec2( var GRAMMAangleireal}
var pointO,pointl,pointlL,pointk,
poipbtS,pointN:pointrecord}
var@Qangle,count,size, INTangletreal)}

var sloplSs;contiS,NORlineangletreal}
IKangle.slopiIN,conttIN,sloplK,contIK trealj
OKangle,slopOK;conLOK treals
A,B,C,RADIAN,DyE,Ftreal;

begin

{find pointlL}
sloplSt:=(pointl.y-pointS.y)/(pointl.x-pointS.x)}
contiSt=pointl.y—-sloplS#*¥paointi.x}
pointL.xt=round(-300)

> pointL.y!“round(slopiS#pointL.x+cont{S5)

{ffind pointN}



GRAMMAangle:=(pi/2)—arcban(slop18);
NORlineangle:=lNTang1e{((pi/2)—GRAMMAangle—INTangle)/2:
sloplN:=sin(NORlineangle)/cos(NORlineangle);
conblN:=poinbl.y—sloplN*pointI.x;
pointN.x$=03}

pointN.y:=round(sloplN*pointN.x+conth);'

{find pointK3

Ei=(pointl.x-pointN.x)}

F:=(poinhl.y"poinbN.y);

D:=(E¥E)+(F¥E>;

RANITAN: = sgrL(D);
INTangle.=INTangle+(size)¥(pi/180);
UKangle:=INTangle;
s1op0K:=sin(0Kangle) /cos(OKandlel}
CnnhOK:=point0.y—slop0K¥pointO.x;

At=(1+(s1aop0K)¥{slopDK));

B:=(2¥conb0K¥slopOK)-(2¥pointN.y¥slopOK);

C:=(contOK*contOK)~(2¥conb0K¥pointN.y)
+(noinbN.y*poinLN.y)—(radian%radian);

pointK.x:=round((~B+5qrh((B*B)—(4¥A¥C)))/(Z%A));

pointK.y.=round(slopOK%pointK.x+cdnbOK);

and}

procedure drawingre?lecZ(XX,YY:real;pointO,pointI,

poian,pointL:pointrecord);



bedin

poinLO.x.=round(point0.x+%X);
pointbd,yt=-round(point0.y-YY )}
poinhl.x.=r0und(pointl.x+XX);
pointbli.y¢t=-round(point!.v-YY)}
pointL.x¢t=round(pointlL.x+XX)}
pointL.y¢t=—round(pointL.y-YY)}
pointK.x¢=round(pointK.x+XX)}
pointK.yt=-round(pointK.y-YY)}
set,color(g)}
line(pointQ.x,pointO.y,pointl.xypointl.y)}
set.color(9)3
lineipoinbi.xypointli.y,pointl.x,pointL.y)}
sebcolor(10); )

line(pointl.x,pointl.y,pointK.x,pointK.y)}s

end}

procedure drawingreflec22(XX,YYir2aljpointO,pointl,

poinhtK,pointlLipointrecord)}

begin

pointO.x¢t=round(~point0.x+XX)}
pointO0.y!=-round(point0.y-YY)}
pointl.xt=round(-pointl.x+X¥X)}
pointl.yt=-round(pointl.y-YY)}
poinbLL.¥xt=round(-pointL.x+XX)}
pointL.yt=-round(pointlL.y-YY)}

poinLKk.x!=round{(-pointK.x+XX)}



pointK.y:=—round(ﬁoian.y—YY);
setcolor(g6)}
line(pointO.x,point0.y,pointl.xypointl.y)}
setcolor(9)}
line(pointl.x,pointl.y,poinbL.x.pointL.y);
sebtcolor(10);
line(pointl.x,pointl.y,pointK.x,pointK.y);

end}

procedure designLEN(var Qangle,lightsourcetreal} pointO,pointS:pointreco

Lype pointrecord = record
X ¢ inteder}
y ¢ intedery
end

var poinbAl,poinbAZ,poianl,poianZ,pointBB,pointCl,
poianZ,pointCS,pointDl,poinbEl,poinbEz,pointFl,
pointF2,pointcentl,pointcent2 tpagintrecord;
distance,n, indexlen ¢ real}

dd,astristring;

lyx,y ¢ integery
rr,focus,Udistance tregl;
Ddistance,Vdistance,multi irealj
image,slopBF1,contBF1,s10pBF2 ireal}
contBFZ,slopBDl,conéBDl,slopBDz trealy
contBD?2 ,A,B,C,H,K1,K2:real}

degreel,degreell,degreeZ,degreeZZ,RRR:integer;

Procedure Readstring(var astr stringjvar 1l,x,y ¢ integer)}

const cr = #1133



var ch ¢ chary

dele ¢ charg

nx,ny ¢ integery

d tintegers

Bedin
1 1= )
astr = ''y

dele 1= #4834
movebol(x,y) g
nyx = bextwidph(dele);
nv = textheight(dele)y

repeat,

ch t= readkeys

if (mh >H45) and (ch <#58) then
hegin
auttbext(ch){ astr = concatl(astr,ch)}
end:
di=length(astr)
i ch = #8 then
if d>0 then
begin
moverel(-nx,0)
rechangle(getx,gety,gdetx+ni, gaety+ny) !
gsebfillstbyle(0,0)3
bar(gebx.geby,getx+nx,geby+ny);
deletelastr,d, 1)}

end}



until ch = cry

End}

Procedure Readinteger(var n t realjvar x,y ¢ inteder);
var isbr ¢ sbringg
res,1 ¢ intedger}
Bedin
readstring(istr,l.x,y)}
vallistry,n,res);

Endj

hegin
cleardevice}
{input value}l
outtextLyy (10,10, 'Now we will.design the luminair by len');}
oubhexhXQ(lo,ZO,'p]ease key value of parameter');
aubtextxy (10,30, ' LEN index (depend on material of LEN): ')}
®¥i1=100 yt1=403
readinbeger(indexlen,i,y);
oubbextxy(10,50,'size of light-source (mm): ')}
xk:=10¢ y1=603
readinteger(lightsource,x,v)
oubtextxv(10,70, 'radius of len (must more than half of light-source)t')}
xt=10¢ y:=80}
readinbeder(rr,x,y)}
outtextxy(10,100, 'COMMENT : because of this program has emphasize')}
outbexbxy(10,110," designing the luminaire which has the ')
outtextxy (10,120, refractor is prism . SO we just show only ')

outtext,xy(10,130," the basic how to design the luminaire by ')



whbextxy (10,140, LEN,then we do not combine it with reflector.
wbtextxy (10,160, Press any key to continue')}

jdt=readkey}

find value?

ocust=1/((indexlen-D)*¥k((1/rr)+(1/rr)) )}
Jdistance:=(lightsource/2)/(sin(@angle)/cos(Qangle))}
Jdisbance!=sqrt (((point0.x-pointS.x)¥(poink0.x-pointS.x))
P((pminbU.y—pointS.y;*(pointo.y—points.y)));
fdistance:=£/((l/Focus)—(I/Udisbance));
miltbit=Vdistance/Udistance;

mageti“mulbi¥lightsourced

Find point}
oinbAl.xt=round(point0.x~-(lightsource/2)3}
oinbAl.yt=pointO.y}

inbAZ.xt=round(point0.x+(lightsource/2))

-

nintbAZ2.y:=point0.y}
ointB3.x¢t=round(point0.x)}
ointBl.yt=round(pointO.y-Udistance)}
o0intbBlixt=round(pointB3.x-(lightsource/2))}
ainbBl.yt=roundipointB3.y)}
ointB2.xt=round(pointB3.x+(1lightsource/2))}
ointBa.yt=round(pointB3.y)
0intC3.x!=round(point0.x)}
0intC3.y:=round(pointB3.y~-Vdistance)
ointCl.x!=round(pointC3.x~-abhs(image/2))}

ointCl.yt=round(pointC3.y)



pointCZ.x:=round{pointC3.x+abs(imagde/2))
pointLC2.y!=round(pointC3.y)}
pointDl.x!=round(pointB3.x)}
poinLb,Dl.yt=round(pointB3.y-focus)}
slopRF1t=(pointB3.y-pointC2.y)/(pointB3.x-pointC2.x)}
contBF1t=pointB3.y-slopBF1¥pointB3.x}
poinbFl,.x1=-1003%
pointFl.y%=round(slopBFi%pointFl.x+contBF1)}
slopRF2t=(pointH3.y-pointCl.y)/(pointB3.x-pointCl.x)}
contBF2:=pointB3.y-slopBF2%pointB3.x}
pointF2.x:t=+100}

poinbLF2.yt=round(slopBF2%pointF2.x+tcontBF2)

slopBhir=(pointB2.y-pointDl.y)/(pointB2.x-pointDl.,x)
conbBDlt=pointB2.y-slopBD1%pointB2.x
poinLEl.x:=-503%
pointEl.y:=round(slopBDl¥pointEl.x+contBD1)}
s]op802:=(poivt81.y—pointDl.y)/(poinhBl.x-pointDl.x);
coptBDZ:=pointBl.y»slopBDZ%pointBi.x;

poinkLbE2.xt=503%

poinLEZ2.yt=round(slopBD2%pointE2.x+tcontBD2)

ffind centres of len}’

Ht=(pointB2.x+pointB1l.x»)}
Av=11
Br=-(2¥pointBl.y)}
Ct=(pointBl.y#pointBl,.y)~-(RR¥RR)+(pointBl.x¥pointBl.x)}
K1t=(-B4+sqgrb ((BAB) - (4%A%C) )Y ) /7 (2%A) ¢
K2:=(-B-sqrb ((B#B)-(4#%A¥%C)))/(2%A)

pointeentl.xt=round(H)



pointcentl.y!=round(K1l)

-

pointcent2.xt=round(H);
pointcent2.y!=round(K2);
daedreel!=rcund(arctan((pointcentl.y-pointBl.y)/(pointcentl.x-pointBl.x)
#1BU/pi+180) ,
degreel1:=r0und(arcbgn((pointcéntl.y—pointBZ.y)/(poinbcentl.x—pointh.x
¥180Q/pi +360) %
degrecl2lt=round(arctan((pointcent2.y-pointBl.y)/(pointcent2.x-pointB1l.x
¥1680/pi+180);
degreé2:=vound(arctan((pointcentz.y—pointBZ.y)/(pointcehtz.x—pointBZ.x)I

#180/pi);

fdrawindg LEN3}

Clea;device;

sebbkcolor(7)
paintl.x:“round(point0.x+X¥X)}
pnintO.yt=-round(point0.y-YY)}
poinbAl.xt=round(poinbAl.x+XX)}
pointAl.yi=-round(pointAl.y~-YY)
painbBl.xt=round{pointBl.,.x+XX)}

pointBl.yt=~round(pointBl.y-YY)

poinbAZ2.xt=round(poinbLA2. x+XX)

pointAZ2.y!=-round(pointA2.y-YY)

ry

pointB2.xt=round(point B2, x+XX)

pointB2.yt=-round(pointB2.y-YY)}
pointkB3.xi=round(pointB3.x+XX)}

pointbB3.y!=-round(pointB3.y-YY)

-e

pointCl.x:=round(pointCl,x+XX)}



pointCl.yt=-roundipointCl.y-YY)}
poinLbC2.x:=round(pointC2,.x+XX)}

poinLC2.yt=-roundipointCl.y~-YY)

.

painkC3l.xt*round(pointC3.x+XX) 3

pointC3.y¢t=-round(poinl,C3.y-YY)

-e

paintUl.xt=round(pointDi.x+XX);
pointDl.yt=-roundipoinlLDl.y-TY):
pointEt.¥xt=round{pointEl.v+XX)
poinLEl.yt=~round(pointEl.y-YY)}
pointEZ.x!=round(pointhE2.x+XX)

pointbE2.yt=-round(pointE2.y-YY)

pointFlext=round(pointF1l.x+XX)}
noainbiFl.yt=-round(pointFl.y-YY¥);

pain, 2. xt=round(point.F2.x+XX)

nainbbFZ2,yt=-round(pointF2.y-YY)

ow

pointcentl.x:=round(pointcentl.r+XX)}

pointbcentl.yt=-round(pointcent!.y-YY)

-e

point,cent2.x:=round(pointcent2.x+XX)
printcentZ.yt=-round(paintcent?2.y-YY)
RRR:=round(rr)

serbeolor(9)
arc(pointcentl.x,pointcentli.y,dedreel,degreell,RRR)
arcipaointcent2.x,pointcent2.y,degree2,degree?22, RRR)
tRRRt=round(lightsources/2):
arc(point0.x,.point0.y,0,360,RRR) 3

sptcolar(5)

line(pointAl.x,pointAl.y,pointAZ.x,pointA2.y)

-e

selLcolor(h) g

line(pninLAl.x,poinbAl.y.poinLB].x,poinLBl.y):

-e



sehbcolor(B)y
lineipoinbAZ. xypoinb A2 .y pointB2.x,pointB2.y)}
aetenlor(5)y
1ing(pointCZ.x.poian?.y,pointF1.x,pointFl.y);
sel,calor(5)y '
linetpointkCl.xpointCl.y,pointF2.x,pointF2.y)}
sebecnlor(5)

line(pointB2.x,pointB2.y«pointEt.x,pointEl.y)

-s

setcolar(h)y

Tine(puintBl.x.pointBl.y,pointE2.x,pointE2.y)

-

setcolor(h)y
Tine(pointCl.xypoinhCl.y,pointC2.x,pointC2.y)3

e g

beginimainl

fpart 11
GraphDrivert=Detecth
InitGraph(GraphDriver,GraphMode, "' ')}
num! =03
XX=(gelmaxX/2)
YYi=(getmanVY/2)
previwe:s
inpubvalue( index.angleB,Bandle.size,result,pointld,pointB )
repeat,
findvalue(result,size,angleB, index,Pandle,
Candgle,Bangle,Qandle,Rlangle,Aangle,num)
findpointU(Cangle,langle,num,size,Bangle,contBC,

slopBC,0Cangle,point0,pointB,pointC)



{findpoinbtA(contAC,slopAC,Qangle,num,size,Bangle,
alphaangle,poinLCypoinlLA,Baseangle)}
FindpoinLE(Haseangle.ContAC,slopAC,size.num,pointé);
findpointF(alphaangle,rlanglie,contBC,slopBC,pointE,pointF)}
findpointG(Qangle,pointF,pointG)y
if num=0 then drawingscal}
drawing(pointA,pointB,pointC,pointE.pointF,pointG,point0)}
drawing?(pointA,pointB,pointC,pointE.pointF,pointG,point();
numd “numd 1
poinbB.xt=pointC.x}
paintR.yt=pointC.y}
sLop:=Pangle-(size¥(pi/180))
vt il slbop<(pi/180) %80

dd:-=roadkey!

itpart?}

caount, t =03
INCandlet:=0Candle-2%pi}
paointbH.xi=pointc.x}
pointH,.vi=pointc.y}

REPEAT
reflecl( Qangle,0Cangle,size,pointC,pointd,count, INCandle,
NOElineandle,slaoapHM,conl.iiM,slop0l,contQl,
slaopHd,contHJ,pointH,pointl,pointd,pointsS,pointM)}

drawingreflecl (XX,YY,pointO,pointl,pointH,pointd);

drawingreflect1(XX,YY,pointO,point!,pointH,pointJ)}

{set nextLloop af reflec’

%9



poinbH.x!=pointl.x}
pointH.yt=pointl.y} !
count ! =count+13
UNTIL
INCandle > ((pi/2)-Qangle)}

dd:=readkey}

{part3:?
count =13
INTanglet=1NCandla}
REPEAT
reflec2(GRAMMAangle,point0,pointi,pointLl,pointkK,
poinhs,poinbM,Oangle,counb,siie;INTangle);
dqawingreflecZ(XX,YY.po{nLO.poinhl,pointK,pointL);
drawingrpFIQCZZ(XX,YY,pointO.poinbl.néintK.poinbL);
count t=count+1}
poinhl.k:=pointk.x;
poinbLl.y:=pointK.y}
sbopt=GRAMMAangle~-size¥(pi/180)
UNTIL
stop<=0}
bigl:=imadesize(0,0,getmaxX,getmaxY)
getmem(pl,bigl)}
getimage (0,0, getmaxX, getmaxyY,pli™)}
dd:=readkey}

cleardevicey

{part 4%



designLEN(Qangle,1ightsource,poinbo,pointS);
drawingscal}
dd:=readkey}

putimage(0,0,P17xorput)}

DDs=readkey}
closedgraphy
writeln('good bye')}
Nht=readkey}

end.

Hi
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