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Abstract

The purpose of this study is to analyze the performance of solar thermal system according to
regional weather conditions and feedwater temperature. The performance analysis of the system
was carried out for the annual and winter periods in terms of solar fraction, collector efficiency
and it’s optimal degree. The system is simulated using TRNSYS program for 6 cities, Seoul,
Incheon, Gangneung, Mokpo, Gwangju, and Ulsan. Simulation results prove that the solar
fraction of the system varies greatly from region to region, depending on weather conditions and
feedwater temperatures. Monthly average solar fraction for winter season from November to
February, a time when heat energy is most required, indicated that the highest is 73.6% in
Gangnueng and the lowest is 56.9% in Seoul. This is about 30% relative difference between the
two cities. On the other hand, the collector efficiency of the system for all six cities was
analyzed in the range between 40% and 42%, indicating small difference compare to the solar
fraction. The annual average solar fraction is rated the highest at 40 collector degree, while
monthly average solar fraction during winter season is rated at 60 degree.

Keywords: E]%d 2]Z-&(Solar fraction), Ef¥H A|A¥l(Solar thermal system), 7|47
(Weather conditions), 842 (Feedwater temperature), EZAA(TRNSYS), 2538
(Domestic hot water)
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Fig. 2 Daily hot water consumption profile

Table 1 Technical system parameters and operation conditions

Parameters Type Contents Specification
Type Flat-plate (2 order)
Area 6m’
Slope (degree 30° ~60°
Collector Type 1b pe ( gr )
Intercept efficiency (a0) 0.8
Efficiency slope (al) 13 kI/hr.m’K
Efficiency curvature (a2) 0.05 kJ/hr.m*K?
Capacity (Volume) 0.36 m’*
Storage tank Type 4e Hight / Diameter 1.2/0.6 m
Node 8
Plate Type Counter flow
Heat exchanger Type 91 .
Efficiency 95%
Temp. On/ Off 1/0
Controller Type 1b Collector/Tank
AT 10/2°C
Tempering valve Type 11b Feedwater supply Tset / fraction Y 70°C/Y
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Fig. 3 Monthly temperature of city water
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Fig. 12 Temperature of collector and storage tank in Seoul and Kangnung
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