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Simulation Study on the Performance Characteristics in the Solar Hybrid
R744 Heat Pump for Residential Applications
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ABSTRACT: Simulation study on the operating characteristics in the solar hybrid R744 heat
pump system for residential applications was carried out with heat pump operating temperature,
outdoor temperature and solar radiation. As a result, collector operating time is decreased by 1.5
hours due to the increase of water temperature in the heat storage tank when the heat pump
operating temperature rises. Heat pump operating time is reduced by 19.4% owing to the high
temperature of a heat storage tank. Besides, indoor heating time is decreased from 10.3 to 5.5 hours
as the indoor temperature increases from 3C to 11°C. In addition to, when the solar radiation rises

from 10 to 20 MJ/mZ, the maximum outlet temperature of a solar collector is increased from 65C
to 71°7C.

Key words: Heat pump(€ 3 3£), R744(0]4F3} € 4), Solar collector( Bl € € 7]), COP(A A1),
Solar radiation( A} &)
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Specification

0.773
2.284
Vertical cylinder
1.5 ton
348 m’/h
1450
3 RT
8,722 W
5,466 W
3 EA

R744 heat pump system

Table 1 Specification of the solar hybrid
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Table 4 Simulation conditions

temp.(C)

Outdoor temp.(C)
Table 5 Hot water load design

Parameters
Indoor temp.(C)
Daily radiation(MJ/mZ)

Basic condition.

Water
Note)

Type
Ref.
heat transfer
coefficient
Ref.
pressure drop
transfer
pressure drop
Heat pump operating

Table 3 Correlations used in the simulation
coefficient
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Air f-factor
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