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Abstract

In this paper, a controller with monitoring functions is proposed for controlling temperature of

an electric furnace system. The controller includes holding and ramp control functions, and the

control program for the temperature process monitor of the electric furnace.

For this purpose, the implementation and performance of auto tuning algorithms in a computer-

based controller is studied in relation to control of a nonlinear electric furnace system which is

characterized with large time delay. The communicator of a control and detection signals, between

the controller and the electric furnace is implemented by an I/0 data card.

Experiments for the practical electric furnace are performed to illustrate the performance of the

proposed controller.
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Fig. 1 Temperature processing curve
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Fig. 2 Equivalent RL circuit of an electric furnace
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Fig.4 The temperature control of electric furnace
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Table.1 Ratings and specifications of the furnace
and the relay for experiment

] Items I Electric furnace Relay i T}”iac
Rated volt | oy GOl OV
ra eave acé 5C0ntact‘ 250V ! .
Rated current i 14 A , 25A” 3oA
Temp. | w0t - st
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Fig.7 Menu for controlling and monitoring an AN T+ /0 F=9] 8253 7S E o] 2] & A}

clectric furnace Arlzel FRAE ARFL Aciste Fey

T, /HEAgEt A7)29) 25= RE Gy
LA s A o], A&7 o 0 -
10V "o &2 vt o) /0 7= 9] A/D ¥ g 7] 4| 2
o FeEo Agr|= GAY A vAE e A
5.1 AHZEX| FARog ZHYEE BAVS S 23 AL o
Aol o] & W72 AT 2=FF A7t SR
275 £A7] 820l Aoff2RE Figs R4 R Aot dadoz ¥ 4 Yn
o ¥k £x7] 4 A7) 2 & rampA|o], holding#l & RUE o)A #lo] shgstc Eak &
o7} 7hsdlof dtm, ARG LETH ] AP ¢7}9; Z3tef oz MM st FEFE T
33¢ 2 L A7} bssol @R AN & AAEY) Astel FAFA LWL o] G
€ Aol F uk)E ddold Y3 Aastr] § Table.12 A& -& 7] 2 2 Y o] Alakolr}.
&t /O 7t=8 A A A 2 et Aol o] &3ttt
/O 7tEs8= A o] F & Aojs] 2o AGsn, &

b, Al A AEZ

oo

i

0«
o rlo

5.2 dydn

SAAG A P 2INEE AL T 1} dye 2717 2ol SqeAT AA e 2
Z 4 e A/D AN 7158 AR don, F5E/¥os £33 2K Ao Ae
- 29258 YA she 715 E 7T Yok AEEZ Aol71 2, kgt Wate] B2 HY2 o
i\\: AL0V
.
P e
i y ]
“1 =, RELAY |
D B TRIAC L
T T e L
e N . [
7oy ]

Fig.8 Control circuits

(316)



M2 e A Aol B AT 99

]

490 R
(sat vaiue) s N

0 3 6 8§ 12 15(mn

(a)

BOOf - o e

490 T e
(set vewae)

(b)

600 e

370 -
(set volued y e

15 (min)

()

Fig.9 Responses to setting value changes
(Sv) (a)K=20 (b)K=230 (¢c)K=40

FHS AU, EAE & =29 ATUHY
SRl Aol s g 2E LEACII a4,
N24, 484 9L FRSAT Figge 43

g Ao A Y S HAYE Ao AP Aot

Fig.10¥ 2 =2 A A2 22 A0)7]9
Ae], HAAN TS g5y A 4ET
Azjoth

(317

900 e
600 S

300 e

Fig.10 Response for controlling and monitoring of
the proposed controller

step temp. . 300, 600, 900
holding time . Smin

ramp time : 10min

6. & =

2 AP FP L=FF A7) & ramps}
holding#| 17} 7Hs8t0, e MiFEES HHE I A
BHA B FFIEE 2 DA 2 AARYE &
#eE st A7 E FEd SR 22 EAES
ARt

D AAAE A st Kakoll mhet Ao FA4 o]
Wl ooy, 25~35 F3te] Kgko] L= FH Aol
3P Aoz Badn).

2) A7l2e)] 7t g A5 BAA
g FAR A E ST A d3te AAEHE 2
Ak 2 A7l 2Ule] Fho] ¥ %S 1
e gad &0 Ho e Edth

3) Al Ao e BF sHdeA FYY
& den AojFFe HAH volEE 7153t
AgA T Ao o] &8 5 Yt

B d7dses Ad@dd H &3] A8 4§
F AP AN Aoz, tdd AFE 2T
74 Abgol gt w3 A 48 F3long
Q1zte] exA& WA T 4 33, i Eo 717]9
FASEUE AT HAF F Y2 HA77)
o] A -gA] At afal ol At A AOR A}
gd9c}.

ES )

Mo
e

1) D.Jacobs and L. F. Donaghef, “Microcomputer
Implementation of Direct Digital Control Algo-



100

2)

3)

REMAREEE, F21E E3WH, 1997

rithms for Thermal Process Control
Applications”, Journal of Dynamic Systems,
pp.233~ 240, 1977.

o] ¥-=, 554, “The Design of a Self- Tuning
Controller for the Electric Furnace Temp
Control”, th$4 718 3]#], Vol.42, No.2, pp.113-
122, 1993.

A, At RxFA 8 AE7 A7 AAT, F

5)
6)

(318)

whapated A 1991

M, &4, =5, "sto] Bl = RSPWM U
Hol ~937| el B 7", g A7) &3,
Vol.44, No.9, pp1171~ 1176, 1995.

AP, Crlule 2HE, tigAL, 1994,

J. S. Oh, Y. S. Kim, C. J. Noh, “A Study on the
Design and Analysis of Hybrid Inverter” , ICPE
‘95, 1995.



