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Influence of inlet fluid flow on the outlet fluid flow temperature of the solar
water heater with a flat plate collector at different hours of the day

Farzaneh Sajadipoor’, Kamran Kheiralipour®”, Ismail Mirzaee-Ghaleh® and Hekmat Rabbani*

1. M.Sc. student, Mechanical Engineering of Biosystems Department, llam University.
2. Assistant Professor, Mechanical Engineering of Biosystems Department, llam University.
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4. Associate Professor, Mechanical Engineering of Biosystems Department, Razi University.

Abstract

The accumulation of solar energy by water heaters has been interested by many researchers over the past two
decades due to the renewable source and reduction of heating costs of the buildings. The purpose of the present research
was to investigate the changes of the outlet fluid temperature of a solar water heater during different hours of the day
and the various flow rates of the inlet fluid. The solar water heater had a flat plate collector. The temperature of
ambient, inlet fluid, collector and outlet fluid were measured experimentally measured. The flow rates were 0.10, 0.14
and 0.20 kg /s. The experimental measurements took placed from 10:00 to 18:00 at 2 h time intervals. In the beginning
of the day, with increasing inlet fluid temperature, the outlet fluid temperature increased, while after rising inlet fluid
temperature over time, the fluid flow temperature decreased. The results showed that, as time goes on, the temperature
of the outlet fluid was gradually increased because of the rises of solar radiation, resulting in higher absorbed energy
and it was reached to its peak at noon when the solar radiation achieved its maximum amount. By reducing the inlet
flow rate of the collector, the amount of received energy and consequently the temperature of the outlet fluid increased.

Key words: Solar energy, Solar plate collector, Outlet temperature, Flow rate, Time.
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