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INTRODUCTION 

1 2 3As the solar renewable 

technology industry 

expands, there is an 

increasing demand for high 

energy yield. 

Climatic conditions 

amongst other factors, 

is significant in 

determining energy 

yield.

Solar irradiance, ambient 

temperature and equivalent sun 

hours, wind speed is considered to 

have a major effect on 

performance
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BACKGROUND 

Wind-induced heat losses are detrimental to the 

performance of solar collectors whiles the opposite is the 

case with photovoltaic panels

The efficiency of photovoltaic panels reduce as their

temperature increase through e.g reduced wind velocity.

The efficiency of solar collectors increase due to reduced

wind velocity as their temperature increase.
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RESEARCH GAP 

1 2

3
Parapets, a common 
architectural element on 
roofs can mitigate wind 
loads by influencing wind 
velocity at varying heights 
and configurations. 

Most solar 

technologies are 

often mounted on 

roof surfaces. 

A cost-effective

options to enhance 

efficiency would be to 

attempt to regulate the 

effect of wind. 

4 Lower perimetric 

parapets (h/(H+h)≤ 0.09)  

and for higher perimetric 

parapets (h/(H+h) ≥ 0.23)



METHODOLOGY 

1 2 3ANSYS CFD v. 2019 R2, 

Validated with Tokyo 

Polytechnic University          

(TPU) Wind database. 

Collector inclination angles 

between 20⁰ to 40⁰. Wind 

incidence 0⁰ .

No parapet, 0.4m 

parapet  ( lower parapet)  

and 1.2m parapet 

(higher parapet) 



Model Validation

TPU Experiments CFD Results



Wind incidence  and Parapet Height 



RESULTS AND DISCUSSION 

Effect of Collector Inclination Angle and Parapet Height 

Flow over a collector at 20⁰ inclination for a) no parapet b) 0.4m parapet and c) 1.2m parapet



RESULTS AND DISCUSSION 

Effect of Collector Inclination Angle and Parapet Height 

Flow over a collector at 40⁰ inclination for a) no parapet b) 0.4m parapet and c) 1.2m parapet



CONCLUSION 
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It would also be worthwhile to get an understanding of the nexus between the gap, parapet 
height, collector local surface velocity. 

Wind velocity near the surface of a roof mounted collector, can affect thermal 

performance . This is reduced with an increase in parapet height. 

The generation of lower pressures on the roof corner is of concern as this affect the structural 

support systems of the collectors.

It would be interesting to understand; how the parapet affects the performance of the collectors for 

different parapet heights and at varying wind incidence angles .

The gap between the roof surface and leading edge of the collectors is pivotal in reducing the 

stagnation over the collector surface.
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