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Analysis of Long-term Thermal Performance of Solar
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Abstract

This study analyzed by simulation using TRNSYS as well as by experiment on the solar
district heating system installed for the first time for the district heating system in
Bundang. Simulation analysis using TRNSYS focused on the thermal behavior and
long-term thermal efficiency of solar system. Experiment carried out for the reliability of
simulation system. This solar system where the circuits of two different collectors, flat
plate and vacuum tube collector, are connected in series by a collector heat exchanger,
and the collection characteristics of each circuit varies. Therefore, these differences must
be considered for the system’s control. This system uses variable flow rate control in order
to obtain always setting temperature of hot water by solar system. Specifically, this is a
system that heats returning district heating water (DHW) at approximately 60T using a
solar collector without a storage tank, up to the setting temperature of approximately
85~95C To realize this, a flat plate collector and a vacuum tube collector are used as
separate collector loops. The first heating is performed by a flat plate collector loop and
the second by a vacuum tube collector loop. In a gross collector area basis, the mean
system efficiency, for 4 years, of a flat plate collector is 33.4% and a vacuum tube
collector is 41.2%. The yearly total collection energy is 2,342GJ and yearly collection
energy per unit area (m’) is 1.92GJ and 2.37GJ respectively for the flat plate vacuum tube

collector. This result is very important on the share of each collector area in this type of
solar district heating system.

Keywords : B2 A|2¥l(Solar thermal system), XA 28l (District heating system),
2} 2-A o) (On-off control), ¥&|Ao] (Proportional control)
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