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Characteristics of Thermal Performance of Solar DHW System
with Flat Plate Collectors and Heat Exchanger in Storage Tank
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Abstract

A yearly performance prediction for a solar domestic hot water system ( solar DHW system) is
necessary for users to select a system and for designers to design their systems. But the
performance data obtained by practical test is influenced strongly by the effects of the variation of
irradiation, ambient temperatures, the temperature of supply water, the velocity and direction of
wind etc. Because these factors are subjected to wide variations. Therefore, in the process of
evaluation of solar DHW systems, it is important to know how these factors affect the system
performance. In this study, a solar DHW system with that plate collectors (4m? ) and a storage tank
(300L) that includes a heat exchanger in it is used. This system is one of the representative solar
DHW systems commercially available in Japan. The characteristics of thermal performance for
this type of system is calculated in this study, that is expressed as a formula related to the
irradiation and the time during the circulating pump is operating, wind velocity and the difference
between the ambient temperature and the temperature of supply water. As a result, it is shown that
this formula is described in details on the characteristics of thermal performance of this type of
solar DHW systems. And the influence of these factors to the thermal performance is evaluated
from the data of a yearly testing.

Key Words: solar DHW system. thermal performance. daily performance, irradiation effect,
wind effect, ambient temperature effect, supply water effect
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