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ABSTRACT 

A series of wind tunnel aerodynamic test were conducted to investigate the wind loads on the roof-top mounted 
solar panels array with four different roof slopes.   In this study various location and wind angle are also to be the 
controlled factors.  The results shown that the solar panels will be suffered the maximum wind loading at the 
small wind azimuth angle, especially which located on the edge region of roof.  We have observed that effects of 
the roof slope could be a significant factor to te solar panel array wind loadings.  For the wind direction is 
normal to the panel which located at the upstream edge and the high-end of panel toward to the approaching flow, 
the first row panel will be suffered serious lift wind forces.  For the following panels, due to the sheltering 
effects their wind loadings are slightly.  It is also found the sheltering effects may last up to four times of 
upstream panel height.  For the variant roof slope the vortex shedding may change deeply by the high-rise ridge 
of roof, therefore the panel wind loadings will be changed.  In the results of the aerodynamics tests which be 
conducted in this study shown the wind loadings will be rise at the high slope roof cases and the sheltering 
effects might be reduced in the same time. 
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Introduction 

Using the solar panels to collect the solar energy to heat water or generate power has 
become very popular in Taiwan area, also in many countries.  Under the extreme weather 
condition in Taiwan, the wind resistance ability and aerodynamic characteristics acted on 
them should be considered carefully.  According the past study, the pressures distribution on 
the building roof will be affected by the separation shear layer of buildings roof edge deeply.  
So the location of solar panel at building roof should be selected carefully.  For the efficiency 
reason, for many times the solar panels are installed in an array type.  The wind loadings of 
the panels should be changed for the different row locations.  And in many cases the roof 
types are not flat, the effects of roof slopes will also be check in this study. 

Experiment Setup 

A series of wind tunnel aerodynamic test were conducted to investigate the wind loads 
on the roof-top mounted solar panels array with four different roof slopes.   The experiments 
were conducted at an atmospheric boundary layer wind tunnel in the Architecture and 
Building Research Institute of the Ministry of the Interior, Taiwan, in which the constant-area 
test section is 2.6 (height) × 4 (width) × 36.5 m (length).  In this study the changing of wind 
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