Accepted Manuscript

Performance analysis of tilted photovoltaic system integrated with phase change
material under varying operating conditions

IEMERST

Sourav Khanna, K.S. Reddy, Tapas K. Mallick

PII:
DOI:

Reference:

To appear in:

Received Date:

Revised Date:

Accepted Date:

S0360-5442(17)30922-2
10.1016/j.energy.2017.05.150

EGY 10958
Energy
16 March 2017

08 May 2017

25 May 2017

Please cite this article as: Sourav Khanna, K.S. Reddy, Tapas K. Mallick, Performance analysis of
tilted photovoltaic system integrated with phase change material under varying operating
conditions, Energy (2017), doi: 10.1016/j.energy.2017.05.150

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.



N o o W

10
11
12
13
14
15
16
17
18
19
20
21

22
23

24
25
26
27
28
29
30
31
32
33
34

Performance analysis of tilted photovoltaic system integrated with phase change

material under varying operating conditions

Sourav Khanna®*, K. S. Reddy®, Tapas K. Mallick®*

3 Environment and Sustainability Institute, Penryn Campus, University of Exeter, Cornwall TR10 9FE, United
Kingdom

b Heat Transfer and Thermal Power Laboratory, Department of Mechanical Engineering, Indian Institute of

Technology Madras, Chennai 600 036, India

Abstract

In photovoltaic (PV) cells, a large fraction of solar radiation gets converted into heat which raises its
temperature and decreases its efficiency. The heat can be extracted by attaching a box containing
phase change material (PCM) behind the PV panel. Due to large latent heat of PCM, it can absorb
heat without rise in temperature. It will lower down the PV temperature and will increase its
efficiency. The available numerical studies analysed the vertical PV-PCM systems. However, PV
panels are generally tilted according to latitude of the place. Thus, in the current work, performance
analysis of the tilted PV-PCM is carried out. The effects of tilt-angle, wind-direction, wind-velocity,
ambient-temperature and melting-temperature of PCM on the rate of heat extraction by PCM, melting
process of PCM and temperature of PV-PCM system are also studied. The results show that as tilt-
angle increases from 0° to 90°, the PV temperature (in PV-PCM system) decreases from 43.4°C to
34.5°C which leads to increase in PV efficiency from 18.1% to 19%. The comparison of PV-PCM
with only-PV is also carried out and it is found that PV temperature can be reduced by 19°C by using
PCM and efficiency can be improved from 17.1% to 19%.
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