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Abstract

In this study an one-board micom controlled precision temperature control system using the

thermoelectric heat pumps has been developed. The digital temperature control system is

consisted of an one-board micom as digital controller, a 12-bit A/D and D/A converter, a

power amplifier, a NTC thermister, a preamplifier and a heat chamber. An operating control

program for the control system was written in Z8)0 machine language. A dual-PID predictor

control algorithm was proposed. Experments were conducted with different sampling time and

limitted error value. As a result, the temperature in a heat chamber can be well controlled within
+0.2°C when the sampling time was applied to 10 sec and the limitted error value +0.5C
under the dual-PID predictor control algorithm. By means of one-board micom the overall system
has been reduced in size and volume, thus the system becomes compact and less expensive.
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Fig. 1 Block diagram of a precision temperature
control system
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Fig. 2 A circuit diagram of the precision
temperature control system using one-board
micom
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Fig. 4 Schematic diagram of the experimental set-up
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Table 1 Specifications of experimental apparatus

Appartus Specification Manufacturer
%Kﬁ 230, I/%OM : 25216 %Vlg]titec};
P 6166, 8255, 30 ndustria
One-board micom PIO, Z80 CTC DISPLAY : 6 CO. USA

LED 36 KEY, Power

+5V

DC power supply

Input : 100V AC
Output | +20V, 5A

ED Engineering

DC power supply

Input : 100V AC
Qutput | +15V,
+20V, +12V, 5A
45V, GND, 1A

Korea Computer

AD converter 12 bits, 1 ch

Input : 0— +5V

Self-fabrication

12 hits,1 ch

DA converter Output :

5 — +5V

Self-fabrication

Heat chamber

350 % 250 X 200mm

Self-fabrication

Input :

Power amplifier Output :

—5V — 45V
—3A — +5A

Self-fabrication

Pre-amplifier

Input : OV — 2V
QOutput : 0V — 5V

Self-fabrication

Level recorder LR-04

RION, Japan

Temperature probe

NTC thermister

THERM, Germany
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Table 2 Summery of experimental results
Experiment Sampling Limitted Initial Required Error temp.[C]
time error temp. temp. -
No. [sec] [T] ["CT ["Cﬁ) Max. Min.
Exp. 1 10 0.5 24.05 19 0.2 0.1
Exp. 2 20 0.5 22.85 17 0.8 -0.3
Exp. 3 30 0.5 19.66 14 2.01 -0.2
Exp. 4 10 0.5 21.77 27 0.2 -0.2
Exp. 5 10 1 18.31 23 0.6 0.4
EXP. 1 EXP. 4
30 ) ) Sampling time = 10sec
Sampling time = l0sec —_ 0F Limitted error = 0.5°C
v ~ é 27
£ 24.05 4 X
@ 2
M -
‘E \—_—‘_M g 21.77
19 =~ = o
3 &
Q o
5§ 1sp J ®
& 3 1 L ! ! 1 L g 15)5 ):
10 20 30 —_— ]
10 20 30
Time{min]
Time([min]
EXp. 2 EXP. §
10 ) ) 30
= Sém;l)llnq time = 20sec Sampling time = 10sec
Limitted error = 0.59C S
5 o
] 25} o
b ; 23
- -
3 22.85 -
o $18.31
3 17 G
E 3] 15 k 3
& 15 1 L L i 1 1 1 lf1
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Time[min] Time [min]
EXP. 3
25 Sampling time = 30 sac
—_ Limitted error = 0.5°C
éﬂ‘
[ r
i3]
= 19.66
-
g
3 e -= -
g
52 ~
104# I 1 1 L i 1 1 1
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Time[min]

Fig. 5 Temperature responses for various conditions.
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