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Abstract

This paper considers an application of self-tuning generalized predictive control (ST

GPC) to the model of temperature control experimental device of aluminum plate. Generalized
predictive control (GPC) is popular control method used for a manufacturing industry about
chemical plant. In our research, Two DOF GPC can achieve to design the output response for the
aluminum plate model with modeling error or disturbance, and without them independently. Al-
though, parameter such as thermal conductivity had been given as fixed parameter, the parameter
is varied by surrounding environment like temperature. So the present study aims to explore the
fittest controller through self-tuning generalized predictive control. This paper shows the results
of simulations and experiments in order to verify the validity of the proposed controller.
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1: Aluminum Plate Temperature Control Experi-

mental Device

TAHREEZ =121 LKROLIICERTS.

xXr; = Tz — T() (1)
ZIZTC, T XS ENLOIREE, Ty 3=EEET.

WRIZEMREZ B A LU D 3 oOERIE AV, 7 Uk
2179,

BREICRIT D 7 — U =Dkl

g = —As(do/dn)

2T q B (W/m?2], g IEEVMRE R W/ mK),
d@/dn IFEGR OIREMRL [K/m] 2%
BfniE s =2 — b OWEANER]

q= O‘(Gs/ef)



Proceedings of the 59th Annual Conference of the Institute of Systems, Control and Information Engineers (ISCIE), Osaka, May 20-22, 2015

T
TV
| |

2: Aluminum Plate Model
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# 1: Aluminum Plate Model Parameters

Density of aluminum 2700[kg/m?)
Specific heat of aluminum 917[J/kgK]
Heat transfer coefficient 25[W/m?2k]
Thermal conductivity 238[W/mK]
Width of plate 250[mm)
Thickness of plate 10[mm]
Length of plate 120[mm]
Output range of heater 40[W]
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3: GPC Simulation Result
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4: STGPC Simulation Result
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5: Identified Parameter a;
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6: Identified Parameter as
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8: GPC Experiment Result
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9: STGPC Experiment Result
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10: Identified Parameter a,
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11: Identified Parameter as
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12: Identified Parameter b;
40 8
35 7
30 b Output value Target value 6 X
— Y [ Q
H | 7]
B £ S— SN, S 5 9
= R ;T === it i e 5
3 P 2
£2 4 4 9
. | v/ 5
TR 2
B 3 £
T H ) o
A //":/ 2 §
o Input value
5 i 1
A A VN TN W T Y S T Sy
R AV L L | 2 2
0 i~ 0
0 20 40 60 80 100 120 140
Step

13: GPC Experiment Result for Tuned Parameters

a; = —1.828,a2 = 0.829, by = 0.00249
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