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Design of Predictive Controller for Effective Superheat Control of

Variable Speed Refrigeration System

Jeong-Pil Choi, Li Hua, Seok-Kwon Jeongif

ABSTRACT: In this paper, we suggest PI control with a predictive controller to progress

both energy saving and coefficient of performance(COP) in a variable speed refrigeration

system. The capacity and superheat are controlled simultaneously and independently by an

inverter and an electronic expansion valve respectively for saving energy and improving COP

in the system. The refrigeration system has long dead time in superheat inherently. The dead

time makes the system difficult to achieve the satisfactory quick control response, especially

superheat control response. In order to solve this problem, we designed a predictive controller

based on PI control to progress superheat control performance. The control performance was

investigated through some experiments to verify the effectiveness of the predictive controller.

Key words: Variable speed refrigeration system(7}F¥# 4 W5 A 28, VSRS), Superheat control
(FF=A]), PI control law(PI #|°] %), Smith predictive controller(Z=m] 2 d]Z 4]
o}7]), Decoupling model(H]7+4 = 4) Dead time(F-%5A17F), COP(A A Al47)
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Table 1 Specification of a test unit

. Type Vertical, Reciprocating
Compressor
Power 220[V1, 60[Hz], 1.5[KW]
Type Fan fin type
Condenser — - B -
Condensing capacity 3450 keal/h]
Type Fin-tube type
Evaporator - -
Cooling capacity 680[lea/h]
Type EEV
Model JHEV 14A
Expansion Port size ®14

Valve Device| Operating pulse

0~506[pulse]

range
Rated voltage DC 12[V]
Refrigerant Type R22
Type PWM
Inverter
HP 2
Step valve Input voltage DC 12[V]
control Input control signal DC 1~5[V] or
interface 4 200nA]
Output 0~400[step]
Chamber Size 1200x700x1650[mm]
gEju e g A=A A

(3)e] mdo= DCAS, A4

Z72o welu gt &4

GErE AuEeHe Tagon, 7ze v
[e]
=

H —
Ee] :30% ©AE Fol AFeoAL e
A, AEeol A ARRRE 7t sebulE £30%

oA WANE dAZAs Hgel 5T %

M= JAYASHe Ho <

£10% Well EA8H7] Wil

Step valve Pulse

Aghol ARG ol
o EE REA

"~ | control interface
0

]

DIA Unit | Condenser v
ni —
» Inverter ‘—V Compressor EEV |t ]
4 E Evaporator ‘
PID Unit . - t
X et g T =0 E
[]
e -+ | Te in : E
TC Unit [< s :
4 T teoeeeoo...Chamber }
PC = CPU
PLC

Fig. 8 Schematic diagram of the experimental system
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Fig. 10 The simulation result under the

change of thermal load based on PI with and
without the smith predictive controller
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Fig. 11 The response under the change of
thermal load based on PI without
the smith predictive controller
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