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ABSTRACT: Performance of a water-to-water multi-type heat pump system using R22
which has two indoor units has been investigated experimentally. The refrigerant flow rate of
each indoor unit was regulated by an electronic expansion valve and the total refrigerant flow
rate of the system was controlled by a variable speed compressor. In the system, evaporator
outlet pressure of refrigerant and outlet temperatures of secondary fluid from indoor units
were selected as control variables. Experiments were executed for both cooling and heating
modes using PID control method with fuzzy logic, and results of the test are compared with
a classical PID method. In the case of PID control with fuzzy logic, the fuzzy control rules
corrects PID parameters each time. Results show that PID contro! with fuzzy logic has the
merits of quick response and reduced overshoot.

Key words: Multi-type heat pump(BEld ¥ %), Capacity modulation(#%x-4), PID control
(PID A1}, Fuzey logic(MA Z3), Variable speed compressor(Z7FH4 ¢t&7]),
Electronic expansion valve( A= = w)
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Table 1 Test conditions of air conditioners™

Inlet temperature Inlet temperature

Test of indoor unit of outdoor unit
condition {dry bulb (water inlet
temperature) temperature)
Cooling 27T 30203C
condition
Heating 20T 15403
condition
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Fig. 1 Experimental apparatus of multi-type heat pump system.
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Fig. 2 Block diagram of PID controller with fuzzy logic.
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Table 2 Fuzzy control rule for compressor
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Table 3 Fuzzy control rule for electronic ex-
pansion valve
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Fig. 3 Membership function for fuzzification.
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Fig. 4 Membership function for defuzzification.
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Fig. 5 Variation of pressure when compressor speed is constant and the opening of electronic
expansion valve is varied at heating mode.
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Fig. 6 Control of outlet temperature of indoor
units when Ty of indoor unit 1 is
changed from 19.0T to 17.0C at cool-
ing mode (PID control parameters for
compressor: K,=—00021, K;=-00002,

K,=-0007; expansion valve:r K,=
—120, K;=-3, K;=—2500).
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Fig. 7 Control of outlet temperature of indoor

units by PID with fuzzy logic and

variation of electronic expansion valve

openings at cooling mode,
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Fig. 8 Control of outlet temperature of indoor
units when T, of indoor unit 1 is

changed from 26.0°C to 28.0C at heat-
ing mode (PID control parameters for

compressor: K,=—0.0021, K,=—-0.0002,
K;=—-0.007;
—120, K;=-3, K;=-2500).
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Fig. 9 Control of outlet temperature of indoor unit 1 when indoor unit 2 is turned on at heating
mode (PID control parameters for compressor: K,=—0.003, K;=-0.0003, K;=-0035. ex-

pansion valve: K,=89, K,=08, K,=2626).
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