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Abstract

This study aims to analyze the performance of solar thermal system with heat pump for
domestic hot water and heat supply. There are four types of system. Systems are categorized
based on the existence of a heat pump and the ways of controlling the working fluid circulating
from the collector. Working fluid is controlled by either temperature level (categorized as
system 1 and 2) or sequential flow (system 3 and 4). Heat balance of the system, the solar
fraction, hot water and heating supply rates, and performance of heat pump are analyzed using
TRNSYS and TESS component programs. Technical specifications of the main facilities are as
follow; the area of the collector to 25 m?, the volumes of the main tank and the buffer tank to 0.5
m’ and 0.8 m’, respectively. Heating capacity of the heat pump in the heating mode is set to
30,000 kJ / hr. Hot water supply set 65 liters per person each day, total heat transfer coefficient
of the building to 1,500 kJ / kg.K. Indoor temperature is kept steadily around 22°C. The results
are as follows; 6 months average solar fraction of system 1 turns out to be 39%, which is 6.7%
higher than system 2 without the heat pump, indicating a 25% increase of solar fraction
compared to that of system 2. In addition, the solar fraction of system 1 is 2% higher than that of
system 3. Hot water and heating supply rate of system 1 are 93% and 35%, respectively.
Considering the heat balance of the system, higher heat efficiency, and solar fraction, as whole,
it can be concluded that system 1 is the most suitable system for hot water and heat supply.

Keywords: HlUE 2]=-&(Solar fraction), ¥ E A2 Hl(Solar thermal system), 5] EHI
(Heat pump), EF:A A(TRNSYS), =7 & (Domestic hot water), F(Space heating)
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Fig. 1 Schematic diagram of solar thermal system with heat pump
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Table 1 Technical specification of system components

Components Type Contents Specification
Type Flat-plate
Area 25 m’
Collector Type 1b
Slope 55°
Efficiency slope 13 kJ/hr.m’K
Capacity (Volume) 0.5 m’
Main storage tank Type 534 Hight/Diameter 1.2/0.5m
Node 7
Capacity (Volume) 0.8 m’
Buffer storage tank Type 534 Hight/Diameter 1.5/0.6 m
Node 7
Capacity (Heatin, 30000 kJ/hr
Heat pump Type 927 pacity ( e .
Set. temp 45-55C
o UA 1500kJ/hr.K
Building Load Type 12a .
House set. temp. 22°C
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Table 2 Operation conditions of temperature difference

Type Components Control Range & Setting
) ) Collector/Main Tank Temp. On/Off 5/2°C
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Five-stage room thermostat Heating Load Temp. stage 40°C
Controlled flow diverter Main/Buffer tank flow signal On/Off 1/0
Tempering valve Feed water supply Tset/fraction Y 55°C/Y
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