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Considering Disturbance
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ABSTRACT: The proportional plus integral(PI) feedback control manner has been used in many
general industrial fields such as refrigeration system because of its simple design process and
favorable control performance. This paper deals with optimized PI controller design of the refrigera—
tion system based on evaluation functions such as integrated absolute error(IAE). The suggested
optimal PI gains can be easily calculated by a simple program and the optimal controllability
satisfying the evaluation function can be assured. Furthermore, at the initial step of controller
design, the suggested optimal gain is able to reflect some noise disturbances caused by an inverter
which drives variable speed compressors. The validity of the suggested optimal gain is investigated
by some simulations and experiments to verify its efficiency. From the results of comparing control
performance between the optimal PI controller based on the evaluation function and the PI controller
designed by the Matlab tuner which was known as the most popular gain tuner, the optimal PI
controller showed more desirable control performance especially in transient responses.
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Fig. 1 C
onceptual diagram of oil 1
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Fig. 2 Control block diagram of a com-

pressor and an expansion valve.
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Table 1 Specifications of the test unit

Component Note

Compressor  Rotary type, 3[HP]
Condenser Air-cooled fin and tube type
Evaporator Bare tube type

Refrigerant R-22

Table 2 Experimental conditions

Item Note
Oil flow rate 22.5[ ¢ /min]
Ambient air temperature 27[C]
Sampling time 1[sec]
Target temperature 25[C]
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Table 3 Optimal PI gains depend on evalua-
tion function

Evaluation Compressor EEV
function Ky K, Kp K,
ISE 30 04 10 0.12
IAE 30 1.2 21 0.5
ITAE 30 1 18 0.4
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Fig. 6 Indicial responses applied optimal PI
gains and Matlab gain.
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Table 4 PI gains versus system parameter

variation

Method
Matlab
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Matlab
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Table 5 PI gains versus disturbance change

) ) Compressor EEV
Disturbance input
P K Kp K
Sinusoidal wave only 30 15 145 06
Single pulse only 30 0.9 21 0.5
Without disturbance 30 1.2 12 0.4
12
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(b) Superheat
Fig. 12 Indicial response versus disturbance

variation.
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