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Typical Working Temperature

Type of Collector Concentration Ratio Range (°C)
Flat-plate collector 1 <70
High efficiency flat-plate collector 1 60-120
Fixed concentrator 3-5 100-150
Parabolic trough collector 10-50 150-350
Parabolic dish collector 200-500 250-700
Central receiver 500 to >3000 500 to >1000

! Concentrator
2 None Concentrator
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Abstract

In general, solar collectors are divided into two general categories in terms of
application: air heaters and solar water heaters. Due to the lack of energy resources as well
as environmental approaches, these devices have found an important role in many
engineering applications such as building heating systems, solar dryers and so on. In
addition to the simple structure, low cost of construction and maintenance are among the
other advantages of such solar devices. In this research, we will investigate the numerical
modeling of heat transfer in air solar heater with vacuum tube collector by Ansis Fluent
software using numerical solution method. In this way, we first design the desired model
and then network. After that, we apply the desired boundary conditions and perform its
thermal analysis, and we obtain and evaluate the results of the values of temperature
changes and heat transfer and heat flux. The higher the solar flux and the larger the
collector surface area, the better the thermal performance of the system. The increase in
heat transfer coefficient with the change of solar flux is well visible in the text diagrams.
Also, the results of numerical solution have been validated with laboratory results, which
show that the answers to the problem on the graph are in good agreement with each other.
As a result, it can be said that the method of performing the numerical simulation process
of the solar vacuum tube collector and the results have a good validity and the system can

also be used for drying purposes in the drying mode.

Keywords: air heater, solar collector, numerical, modeling, evacuated tube, fluent
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