Accepted Manuscript

, , Experimental
Effects of Forced Convection on the Performance of a Photovoltaic Thermal Th ermal an d

System: An Experimental study

Fluid Science

Alibakhsh Kasaeian, Yasamin Khanjari, Soudabeh Golzari, Omid Mahian,
Somchai Wongwises

PIL: S0894-1777(17)30041-9

DOI: http://dx.doi.org/10.1016/j.expthermflusci.2017.02.012
Reference: ETF 9014

To appear in: Experimental Thermal and Fluid Science

Received Date: 8 September 2016

Revised Date: 8 February 2017

Accepted Date: 13 February 2017

Please cite this article as: A. Kasaeian, Y. Khanjari, S. Golzari, O. Mahian, S. Wongwises, Effects of Forced
Convection on the Performance of a Photovoltaic Thermal System: An Experimental study, Experimental Thermal
and Fluid Science (2017), doi: http://dx.doi.org/10.1016/j.expthermflusci.2017.02.012

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.expthermflusci.2017.02.012
http://dx.doi.org/10.1016/j.expthermflusci.2017.02.012

Effects of Forced Convection on the Performance of a Photovoltaic Thermal System: An
Experimental study

Alibakhsh Kasaeian®, Yasamin Khanjari', Soudabeh Golzari', Omid Mahian?,

Somchai Wongwises>*

'Department of Renewable Energies, Faculty of New Science and Technologies, University of
Tehran, Tehran, Iran.
2Young Researchers and Elite Club, Mashhad Branch, Islamic Azad University, Mashhad, Iran.
$Fluid Mechanics, Thermal Engineering and Multiphase Flow Research Lab. (FUTURE),
Department of Mechanical Engineering, Faculty of Engineering, King Mongkut's University of
Technology Thonburi, Bangmod, Bangkok 10140, Thailand.
*Corresponding author: somchai.won@kmutt.ac.th

Abstract

A photovoltaic thermal system (PV/T) is-a combination of solar cells and solar heating systems
that simultaneously produces electricity and low-grade heat. The present paper experimentally
investigates the effects of forced convection on the thermal and electrical efficiencies of a single-
pass air PV/T system. For this purpose, a modified air-cooled PV/T system that is equipped with
four fans to produce forced convection conditions was tested. The effects of air mass flow rate and
depth of the channel were studied. The results illustrate that the reduction in the depth of air
channel increases the thermal efficiency, but it has no considerable effect on the electrical
efficiency. With increasing the mass flow rate of air, the thermal efficiency is increased, but a
slight enhancement is obtained for the produced electrical power by PV. The outcomes show that
the thermal efficiency of system with 0.05 (m) channel depth and air mass flow rate of 0.018 (kg/s)
to 0.06 (kg/s) is approximately in the range of 15%-31% while the electrical efficiency just
changes in the range of 12%-12.4%.
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