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Multi type heat pump system computer simulation

and experimental verification
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ABSTRACT

The multi type heat pump system may provide more energy savings and better
environmental conditions than the single type heat pump system may do. In order to design a
multi type heat pump system, it may be recommended to develop the system simulation
program, which can predict the characteristics of the system such as unit capacities, power
consumptions, and system COP’s. In this study, the steady state simulation program of the
multi type heat pump system was developed. The results from the simulation program were

compared with those from the experimental tests which were performed in the environmental
chamber. Cooling tests show 3.11% and 0.94% of error in capacity and COP, and heating
tests show 3.30% and 1.90% of error in capacity and COP, respectively. Therefore, the steady
state simulation program developed for this study can effectively be used for the design and
the performance prediction of the multi type heat pump system.
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Fig. 1 Multi type heat pump system.
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Table 1 Specification of multi type heat pump
system

Inverter type
scroll compressor

Compressor | Displacement = 21.85 m¥/h
Maximum Speed = 6750 rpm
Power = 35 kW
Louvered fin tube type
Qutdoor| Heat Frontal area = 144 m’

Unit | Exchanger | Pipe diameter = 0.00794 m
Row = 2, Step = 50, Circuit = 10
Inverter type propeller fan

Fan Air flow rate = 80 m*/min

Power = 160 W
Expansion | Electronic expansion
Device valve

Louvered fin tube type

Heat Frontal area = 0.56 m”
Exchanger | Pipe diameter = 0.00794 m
Row = 1, Step = 8, Circuit = 4

Indoor

Unit Turbo fan
Fan Air flow rate = 13 m*/min
Power = 46 W
Expansion | Electronic expansion
Device valve

Table 2 Test conditions

Cooling mode | Heating mode

Case|Case| Case |Case[Case| Case

1 2 3 1 3

Indoor | Temp (C) |27.7(29.5/33.1[17.4|15.2}18.8
Unit A | Humid (%) |37.1(34.3]34.1]37.4/36.1(37.2
Indoor | Temp (C) (26.4{29.2133.8(17.9(16.6] 20.1
Unit B | Humid (%) {35.4]29.4|25.5|38.2(33.3|34.8
Indoor | Temp (T) |24.9127.7{31.4]|18.7{17.1|20.8
Unit C | Humid (%) |34.8/27.2|128.9136.3|34.9|36.7
Indoor | Temp () |24.1|26.8]27.3]19.6]14.2/22.0
Unit D | Humid (%) |36.3|32.3/28.9(35.9{34.2(35.5
Outdoor| Temp (C) 128.4/30.7134.1| 4.4| 7.2{11.0
Unit | Humid (%) [49.3]54.2|47.2(42.8]45.0]|43.6

Table 3 Extra input data used for system si-

mulation
Cooling mode | Heating mode

Heat Gain from

Suction Line 70 kcal/h 200 kcal/h
Heat Loss from
Discharge Line 45 kcal/h 10 kcal/h
Heat Loss from 130 keal/h 40 keal/h

Liquid Line

Refrigerant Charge 9.57 kg 9.57 kg
Refrigerant R-22 R-22
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