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Experimental Study on the Performance Characteristics of a Simultaneous
Heating and Cooling Heat Pump System at Each Operating Mode
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ABSTRACT: The cooling load in winter season is significant in many commercial buildings
and hotels because of the usage of office equipments and the high efficiency of wall insul-
ation. The development of a multi-heat pump that can cover heating and cooling simul-
taneously for each indoor unit is required. In this study, a 4-room simultaneous heating and
cooling heat pump system was designed and its performance was measured at each operating
mode. The system used R-410A and adopted variable speed compressor. The problems on the
designed system were analyzed and defined. In addition, the solutions of the problems were
suggested to improve system efficiency and to obtain the stable operation.

Key words: Simultaneous cooling and heating(5 A ¥ v%), Heat pump(¥E X), Heat recovery
(2 3]%), System design(A|=% A7), Operating mode(2 45 =)
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Table 1 Operating status of indoor units in system operating modes

Operating mode IDU (No.l) IDU (No.2) IDU (No.3) IDU (No.4)
Cooling-only Cooling Cooling Cooling Cooling
Cooling—main Cooling Cooling Cooling Heating

Entire-heat recovery Cooling Cooling Heating Heating
Heating-main Cooling Heating Heating Heating
Heating-only Heating Heating Heating Heating
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Table 2 Test conditions

Operating mode IDU for cooling

IDU for heating ODU

27.0C/471.0% RH
27.0C/47.0% RH
27.0C/47.0% RH
27.0C/4710% RH

Cooling-only
Cooling -main
Entire-heat recovery
Heating-main

Heating-only —

— 35.0C/40.4% RH
20.0C/59.0% RH 35.07C/40.4% RH
20.0C/59.0% RH —
20.0C/59.0% RH 7.0TC/86.9% RH
20.0C/59.0% RH 7.0C/86.9% RH
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Fig. 2 Comparison of the operating character-
istics between cooling-only and cooling-
main operation.
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Fig. 3 Performance variation with respect to cool-
ing-only and cooling-main operations.
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