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The flat plate solar collector as a heat exchanger is responsible for absorbing
the radiant energy of the sun and transferring heat to the working fluid. Water
and air are among the most common fluids that flow as the working fluid
among these collectors. Considering that efficiency is one of the most
important criteria in the evaluation of these collectors, in this study, four fluids
from the group of organic liquids and therminol oils were selected and their
thermal performance was investigated on the efficiency of a flat plate solar
collector. The results obtained in this article show that organic liquids are
more efficient compared to therminol oils and have better performance in
absorbing heat from the collector and transferring it to the working fluid, and
the reason for this is the lower specific heat of organic liquids. It is raised at
working temperature. Also, with the increase in the intensity of solar radiation,
the energy efficiency and exergy of the collector will decrease and the amount
of heat transferred from the working fluid to the collector will increase, and
with the increase of the ambient temperature, the exergy efficiency and useful
exergy of the collector will decrease. The average values of energy efficiency
and exergy due to the choice of working fluid in this design show that organic

liquids can be the best working fluid in these type of collectors after water.

Introduction

Solar collectors are responsible for transferring and
converting solar energy into useful heat. One type
of these collectors is the flat plate collectors, which
are designed to work at low temperatures. One of
the most important criteria in the evaluation of flat
plate solar collectors is their efficiency, so in this
research, four liquids from the group of organic
liquids and therminol oils have been selected as
working fluids for these collectors so that their
thermal performance on the energy efficiency and
exergy of these collectors can be investigated.

Model description

In this study, in order to investigate the thermal
performance of organic liquids and therminol oils
on the energy efficiency and exergy of a
collector.Solar flat plate, the governing equations of
the problem along with the values provided in
MATLAB software are programmed. The frame,
insulation, absorber plate, metal tube and glass
cover are the most important components of this
solar collector.The aim area in this study includes
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all cities in Iran and the world that have good
radiation intensity and have more than 300 sunny
days per year.

Results and discussions

The present study is only a theoretical research and
the results obtained in this research, which are
presented in Figure 1 and 2, show that among the
fluids selected as the working fluid, organic liquids
are more efficient and absorb heat than therminol
oil. From the collector and transferring it to the
working fluid, they have better performance.The
reason for this is the lower specific heat of organic
liquids compared to therminol oils at the mentioned
working temperature. Also, increasing the intensity
of the two parameters of Incident solar radiation
and ambient temperature will decrease the energy
efficiency and exergy in these collectors.
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Fig. 1. energy efficiency and exergy of the working fluid (the figure on the left is related to organic liquids and the
figure on the right is related to therminol oils)
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Fig. 2. amount of heat transferred from the collector to the working fluid and useful exergy (the figure on the left
related to organic liquids and the figure on the right related to therminol oils)
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