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Abstract Small and medium-size buildings employ a multi-distributed individual air-conditioning system that utilizes package
air conditioners instead of centralized cooling systems, which can allow easier building management and maintenance, along
with a diversification of facility use. Inverter driven system heat pumps have been developed to achieve not only an easy
distribution control, allowing free combination of indoor units with different models and different capacities, but also wide
applications to intelligent air conditioning. However, the control algorithms of the system heat pump are limited in the open
literature, due to complicated operating conditions. In this paper, an inverter-driven system heat pump having two indoor
units with electronic expansion valves (EEV) was simulated in the cooling mode. An integral optimum regulating controller
employing the state space control method was also simulated, and applied to the system-heat pump system, to obtain efficient
control of the MIMO (multi input multi output) system. The simulation model for the controller yielded satisfactory prediction
results. The new control model can be successfully utilized as a basic tool in controller design.
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Fig. 1 Schematic diagram of system heat pump.
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Fig. 2 Block diagram of controller.
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Fig. 3 Flow chart of simulation.
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Fig. 4 Simulation results when setting temperature of ID
#1 outlet changed from 14°C to 17°C.

Qk:[)

Ao]7] A EH oA S|EFZ O 7} FARE] A
S ARES fle Z2 e 7 JEEF 58 Alke]
At 2oy Yuf 2 375 JHES o]
ek ZE oMo g gt ¥ BloA = v
Alz=gl B A S sk 5], 571, BAAEA, ST
719] QAR oigk A AIRE A A S v AT
ste] FEWMFRE dste] AIZE HA o tiste] §A
of Fojurk= Aot oluf, mAA| kel thal 2 84
o] Wsh&S FEEE Alete] Al2gl A7} A =]
TE shglon, uaAte s Al=we] kA3 #
F AzElo] 7 e Aol Y7 Wem g

a3tk Fig. 3 3|EH

80

4 Compressor speed
60

T

20

Hz

220
200 J
130 J

a B

o160
140 3 EEv2 opening
120 7

200 ] EEVA opening

18 3 superheat
15 3
12 3
o 9 3
° 6 3
33
0
L L L L L L L
20
18 Exittemperature of the indoor unit #2

18 ] Exittemperature of the indoor unit #1

—T T 1 1T 1T 1T T T 717
0 100 200 300 400 500 600 700 800 900 1000

Time(sec)

Fig. 5 Simulation results when setting temperature of ID
#1 and 1D #2 outlet changed from 14°C to 17°C.
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Fig. 6 Simulation results when setting temperature of
ID #1 outlet changed(14°C—17°C—14°C).
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Fig. 7 Simulation results when setting temperature of
superheat changed from 5°C to 15°C.
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Fig. 9 Simulation results when setting temperature of
superheat changed from 15°C to 25°C.
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