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Abstract

Temperature vs time of MnQ,+CoO material was measured with computer.
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Program Temperature_vs_Time_of Heating_Graph;
uses crt, graph;

var
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grdrv, gmmode, grefror, : integer;
ch :char;
DV ! integer;
Const PA  =$0304;
Pcontrol = $0307,
procedure axis;
var p.q : integer,
tex : string:
begin :
grdrv := detect; initgraph{grdrv, grmode, ‘C:\ip\bgi’ );
setgraphmode(grmode);
line(50,50,50,305); ine(50,305,300,305),
line{50,50,600,50); line(600,50,600,305);
settextstyle{defaultfont, horizdir, 0);
for p:=50 to 600 do
begin
if p mod 110 =0 then

N

begin
line(p+50,295,p+50,305); str{round(p/110), tex);
outtextxy(p+50, 320, tex);
end;
end, ‘
settextstyle{defaultfont, horizdir, 0);
for q:=50 to 305 do
begin
it q mod 51 = 0 then
begin
line(45, q, 55, q); str{({{305-q) mod 5)+1)*20,tex); outtextxy(20, q, tex);
end,
end;
end;
procedure piot;
var i, j, x,y. DV : integer;
AV VT, T : reaf;
begin
outtexbxy(150,10, TEMPERATURE VS TIME OF HEATING ELEMENT GRAPH');
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outtextxy(150,18, ' %
outtextxy{50,,30, Temperature (C)’);
outtextxy(540, 340, ‘Time(min)’);

outtexbcy(48, 303, ™)
begin
portfPcontrol]:=$90;
for j:==0 to 550 do
begin
DV :=pon[PA];
AV :=(5/255)*DV;
VT=AV,
T:=(VT-2.73)/(0.01);
X :=j+50; y :=305-round((255/100)*T);
lineto(x,y});
delay(600};
end;
end;
readin;
closegraph;
end;
begin {main}
repeat
axss;
plot;
ch:=readkey.
until ord{ch) = 27;
end.
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TEMPERATURE MEASUREMENT

Digital Voltage Input = 158
Analog Voltage Input = 3.10 V
Temperature = 36.80 deg C
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Abstract

Temperature vs time of heating element was measured with computer.

Key words : Heating material
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Program Temperature_vs_Time_of Nichrome_Wire_Heater_2549;
Uses crt, graph;

Var

Grdrv, grmode, grermor : integer;

Ch : char;
Const PA = $0304;

Pcontrol = $0307;

Procedure axs;

Var p,q : integer;
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Text : string;

Begin

.Grdrv ; = detect; initgraph(grdrv, grmode, ‘cMpibgi’);
ISetgraphmode(gnnode);
Setcolor{15); line(50,50.50,305); line(50.305 600,305);
line(50,50,600,50); line(600,50,600,305);
settextstyle{defaultfont), horizdir,0)
for p:=50 10 600 do
begin
if p mod 32 = 0 then
begin
line{p+18,295,p+18,305); str{round(p/32-1).tex);
outtextxy(p+18,320,tex);
end,
setcolor(15); settextstyle{defautfont, horizdir,0);
for q:=50 to 305 do

begin _
if g mod 51 = 0 dlo then —_
begin
line(45,,55,9); str{({(305-q) mod 5)+1)*20,tex);
outtextxy(20,q,tex);
end;
end;
end;
end;
procedure plot;
var ixy,DV :integer
AVVT.T :real
begin

setcolor(3); outtextxy(150,10, Temperature vs Time of heating Element):
setcolor{3); outtextxy(150,18," )
setcolor(5); outtextxy(56,30, Temperatrure {oC'):

setcolor(5); outtextxy(540,340, Time {s)'):

setcolor(5), outtextxy(48,303,™):

por{Pcontrol]:=$90;

For i:=0 to 560 do
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Begin
DV:=port{PA];
AV:=(5/255)"DV;
VT:=AV; {V}
T:=(VT-2.73)/(0.01);
X:=i+50; y:=305-round{(255/100)*T).
Setcolor(15); lineto(x.y);

Delay(10);
End,
End,
Begin |
repeat
axis,
plot;
ch:=readkey.
until ord(ch) = 27;
End.
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TEMPERATURE MEASUREMENT

---------------------------------------------

Digitat Voltage Input = 158
Analog Voltage input=3.10V
Temperature = 36.80 deg C
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Abstract
Temperature vs time measureing of electric oven was measured using LM335 with LabVIEW Program.

Key words : Heating material
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ABSTRACT

Disc shape Zn0+0.01Nb,O, sample were prepared by Standard ceramic techniques. Linearly
resistance vs temperature relation correspond to R = -0.0433T+8.5089. Resistance decreasing rate
coresponding to AR/AT = -43.16 C/°C.  Relation between thermo-emf and temperature correspond to AV
= -8x10°7°+0.01147-0.3166 and Seebeck coefficient(0) was 9.72x10° V/°C.  When electric voliage 220
Vac was supplied for 206 s ,sample temperature was increased from room temperature to 245 °C. This
prepared sample can be used for ternperature sensor, thermoelectric material and heating element
application.
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HAMTNARRIAT IR

1) HAMAATENNTS ZnO+0.01NDO,
Wfeuansqlau
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i
16 1 [V lif-‘d?k I XQm
] I . +
) PP, Y V., N\ S N
1+ e
I
| |y
B?;': —"l 38 448 56 68 78 [*261 a8
ZHOTH [ N I i1 i (N IR |
sge6d O 1 1 i ] I I I T 1
371371 b0, |} {1 [ T Pl Pobua b o e b
sea91s w0, i | Pl Mo dbbam o Hboiod

Ui 4 MWnEMSBEEIULYEI3Handuas Zn0+0.01Nb,0FZnNb O,
rdi'n' 524 uAmmMEtMaBEINUTBdiendIes ZnO+0.01NDO,
3) HAMINANBUNITABLNUBIABRUNYS
ramFinami N (R A rMgRseTusadluglif 5.2.5

8
7 N
e
»

6 ..
E \"w
= “ly
g ° I
] \\ﬁ y=-0.0433x + 8.5089
2 a4 ‘O‘b
£ .. R’ = 0.9976
3 3 T o

2

1

0 a '

0 50 100 150 *  R(kohm)
temperature(0C} . Budy (R (kohm))

il 525 usasmdriningomgiice



183

arndiufrrnsnrammiugmpiduudady  neithadumsaduiedulanmitsnsiu
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53 mamupgaugiuuuiin-tadmivmshinnadauhslvih
I MeiausEaTuRNgRMgiTeaiANFRY MRO,+CoO AanmuaLmed
‘Temperature measurement and control of MnO,+CoO heating material with computer

sadn Wudisgnd'

Thongchai Panmatarith

YealiRneandSan maIRANE Auzineenand indnnndesosurhnf wslug) sae
90112 Uszimmlng

unAnsa
'lﬁahm:uumuquqmuqﬁmﬁmqmﬂﬁmm?ﬂu MnO,+Co0 mspauarazld LM335 hainde
gumnpfiuazpenfnmefiludrumuman qmuqﬁmmmsﬂ'lﬁnaaaeanu’lﬁm#lﬁd'\ﬂnmm 50 °C
Abstract
Temperature measurement and control of MnO,+CoQ heating material with computer was
constructed. LM335 was used as temperature sensor and computer used as main controlier. The

sample temperature that was controlied at constant temperature of about 50 °C.
Key words : heating material, temperature control
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Program Heating_Material_Temperature_Controfler;
uses crt, graph;

var
ch : char;
I}, DV : integer;
AV, VT, T,1s : real;
Const PA = $0300;
PB = $0301;
Pcontrol = $0303;
begin
port{Pcontrol]:=$90;
clrscr;
gotoxy{14,1) ; writein("HETATING MATERIAL TEMPERATURE CONTROLLER (25-1200 C)'};
gotoxy(14,2) ; writen(* %

gotoxy(25,4) ; writein{‘Setting Temperature = *,7s:3:0');
gotoxy(50,4); writein(* C ),
gotoxy(47.4); readin('Ts’);
repeat
gotoxy(33,12); writeln( HEATER START'),
port{PB):=255;
delay(round(60000);
sound(1000); delay(10); nosoupd:
gotoxy(29,15); writein{'Reading Temperature’);

DV:= port{PA};

gotoxy(34,17);n writein('DV = ',DV:3’);
AV:= {5/255)*DV;

gotoxy(34,18); writeln(AV =" AV: 1.3, V"),
VT:=AV,;

T:=(VT-2.73)/(0.01),
gotoxy(34,22); writeln(T = *.T:3:3);
gotoxy(43,22); writein{ C *);
port{PB]:=0;
delay(10000);
sound(10000); delay(10); nosound;
until T>Ts;
for I:= 1 to 1500 do
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begin

repeat
gotoxy(33,12); writeln{ HEATER START");
port(PB]:=0;
sound(900); delay(10); nosound;
gotoxy(29,15); writeln{'Reading Temperature’);

DV:= porfPAJ;

gotoxy(34,17);n writeln('DV = ", DV:3');
AV:= (5/255)*DV,

gotoxy(34,18); writeln('AY = ' AV:1:3," V*);
VT:=AV:

T:=(VT-2.73)/(0.01);
gotoxy(34,22); writeln('T = " T:3:3");
gotoxy(43,22); writeln{* C *);
delay(5000);
sound(9000); delay(10); nosound;
until T<Ts-1;

repeat
port{PB).=255;
sound(5000); delay(90}); nosound;
gotoxy(29,15); writein('Reading Temperature’);

DV:= port{PA]; )
gotoxy(34,17);n writeln('DV = ", DV:3);
AV:= (5/255)"DV;

gotoxy(34,18); writelin(AV = " AV:1:3,' V);
VT:=AV,;

T:=(VT-2.73)/(0.01);
gotoxy(34,22); writein('T = *,7:3:3);
gotoxy(43,22); writeln(* C *);
delay({5000);
untif T>Ts;
begin
gotoxy(37,23); writein('HEATER OFF');
gotoxy(39,24); writeln{'END");
delay(25000);
end.

It
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HEATING MATERIAL CONTROL (25-100 C)

Setting Temperature =50 C
FURNACE START

Reading Temperature
DV = 164
AV=3216V

T=4856C

o - T
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