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Investigating the influence of inclination angle on thermohydraulic
parameters of natural circulation laboratory mini-loop
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Abstract:

In this article, a natural circulation laboratory mini-loop was simulated using Ansys Fluent
software. Then, by inclination the loop at different angles, studies were conducted on its
thermohydraulic parameters, and the results were compared and analyzed with the available
experimental data. The experimental calculations of this mini-loop were done years ago at the
University of Genoa and they claimed that the inner diameter of the mini-loop is equal to 4 mm,
simulation calculations were done for the mini-loop with this inner diameter. The results show a
big difference with the laboratory results, so it was necessary to re-examine the possible
influential reasons, one of these possible reasons was the possibility of human error in
measuring the inner diameter of the mini-loop. Therefore, the simulation calculations were
repeated by changing the size of the inner diameter of the mini-loop to 5 mm, and the obtained
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results show a very good agreement with the laboratory data, which can indicate the error of the
experimental measurement of the inner diameter of the loop. Another result that is emphasized
in the experimental calculations is that the temperature across heater at a power of 25 watts and
an inclination angle of 0 degrees is almost equal to the value obtained at a power of 7.5 watts
and an inclination angle of 75 degrees, which is consistent with the results of the simulation
calculations with the mini-loop with an internal diameter of 5 mm and is another proof of the
correctness of the simulation calculations.

Keywords: Laboratory Mini-Loop, Thermohydraulic Parameters, Ansys Fluent, Natural
Circulation
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