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ABSTRACT: Refrigerant flow rates of the multi-type air-conditioning system can be regu-
lated by electronic expansion valves (EEV). The performance of the multi-type air-conditioning
system may be improved by lowering the superheat at the compressor suction side. In this
study, a superheat temperature setpoint reset algorithm was developed by using fuzzy logics,
and a PI algorithm was applied to control the superheat temperature near setpoints. Experi-
mental resuits showed energy savings and stable operations at a multi-type air-conditioning
system. Thgrefore, the developed setpoint reset algorithm may be effectively used for the
EEV superheat temperature control of the multi-type air-conditioning system.
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Fig. 1 Evaporator superheat temperature control
system.
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Fig. 3 Membership of input S, for setpoint de-
crease 'algorithm.
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crease algorithm.
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Fig. 5 Membership of output =(¢.) for set-

point decrease algorithm.
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Fig. 6 Membership of output #{4S,) for set-
point decrease algorithm.
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Fig. 7 Membership of input SH,, for setpoint
increase algorithm.
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Fig. 8 Membership of input SH, for setpoint

increase algorithm.
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Fig. 9 Membership of output %(¢.) for set-

point increase algorithm.
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Fig. 10 Membership of output #(4S,) for set-
point increase algorithm.

Table 2 Rules for setpoint increase algorithm
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Fig. 12 Multi-type air-conditioning system.

Table 3 Muiti—type air-conditioning system spe-

cification
Component Specification
Rotary t
Compressor ype

No.1:5686 W/No.2 : 8353 W

Condenser | ©9.52 mm X2 Row X 34 Step, 1 m%/s
A, C, D| @6.4 mm x4 Row X6 Step, 0.15m%/s
Eva- | Room Capacity : 4000 W
porator) B | 36.4 mm x4 Row X6 Step, 0.1 m¥/s
Room Capacity : 2000 W
EEV 1-2 phase, 480 [pulses]
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Fig. 13 Superheat temperature fixed setpoint
control for unit A.
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Fig. 14 Superheat temperature variable setpo-
int control for unit A.
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Fig. 15 EEV control signal for unit A.
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Fig. 16 EER for unit A.
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Fig. 17 Superheat temperature variable setpo-
int control for units A and B.
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Fig. 18 EEV control signals for units A and B.
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