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An Empirical Model for Decoupling Control of a Variable Speed
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Abstract : This paper deals with an empirical model for decoupling control to control the refrigeration system

effectively. The conventional control schemes of the system are mainly focused on representative two control

methods, superheat control and capacity control. The capacity control is basically conducted to respond partial

loading conditions on the purpose of energy saving. The superheat control is mainly carried out to maintain

maximum coefficient of performance (COP). In the variable speed refrigeration system, the capacity and the

superheat are controlled by inverters and electronic expansion valves respectively for saving energy and

improving cost performance. The capacity and superheat can not be controlled independently because of

interfering loop when the compressor speed and opening angle electronic expansion valve is varied. Therefore,

we suggest decoupling model to eliminate the interfering loop at first. Next, each transfer function in

decoupling control model is obtained from number of experiments.
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Fig. 2 Block diagram of decoupling control of
refrigeration system
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Table 1 Specification of a test unit

BEA 2R VAR Qe A

Vertical,
Compressor Type Reciprocating
220[V], 60[Hz],
Power 1.5 1]
Type Fan fin type
Condenser Condensing
capacity 3450[kl/h]
Type Fin—tube type
Evaporator - -
Cooling capacity 680 [kal/h]
Type EEV
Model JHEV 14A
Expansion Port size P14
Valve Device Operating pulse ~
range 0~ 506 [pulse]
Rated voltage DC 12[V}
Refrigerant Type R22
Type PWM
Inverter
HP 2
Step valy Input voltage DC 12[V]
C(I))ntrol © Input control DC 175[V] or
} signal 47 20[mAl
interface po
Output 0~ 400([step]
Chamber Size 1200<700%<1650 (o]
4.0
Ta=1°C
3.5 o f=40Hz
—o— =501z
n3.0- L —a—f = 60Hz
T
L)2.5 4 e . /-\-»-O«——»»,_-.s:;;::‘:;;é
- a ] -\.
T
2.0 1
1.5 1
].0 T T T L T T
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Superheat [TC ]
(a)
4.0
f=50Hz
35 e Tg=2°C
—a— =4°C
%3.0- .
T T T
S %
2.0
1.5
].0 T T T M T T T T T T
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Superheat [C ]
(b)

Fig. 5

Relationship between COP and SH
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Fig. 4 The relationship between input signal and
opening angle of E.E.V in stepper motor
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Fig. 6 Relationship between compressor power and
heat load
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Fig. 8 The response of the evaporator input and

output temperature when compressor speed

was varied
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Fig. 9 The response of the evaporator input and
output temperature when E.E.V opening
angle was varied
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