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This study is an ongoing work. Preliminary 

results show that there might be some effects 

added to the aerodynamics of the PV farm 

based on the parameters introduced in this 

study. 

     Already, existing research reported some 

changes in climatic factors such as 

temperature, relative humidity, and wind 

speed in PV sites using field observation or 

parameterizations based on energy balancing 

[1,2]. We hypothesize that PV geometry and 

their arrangement in the PV farm will impact 

airflow and overall drag coefficient. So, our 

work seeks to study the possible impacts 

based on the following parameters; Ground 

coverage ratio (GCR), Frontal Area Density    

, and farm layout. Similar study has been 

carried out and already established for the 

urban canopy [3]. 
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(i) Ground cover ratio (GCR), is the ratio of 

the area covered by the panel (PA) to the 

system area (SA). Alternatively, it can be 

defined as the ratio of the PV array length 

(L) to the row pitch    . See Fig. 1 for the PV 

farm parameters. 

The PV farm layouts above are hence 

summarized into 3 main types namely; (i) 

Regular (a, b) , (ii) Column (c, d) and, (iii) 

Modular grid respectively. 

Fig.1. Showing PV farm parameters 
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Using trigonometry, the PV array length (L) 

and height difference       are respectively 

given as Eq. (2) – (3).  
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Where θ  is the tilt angle. 

(ii) The Frontal density       is given by Eq. (4) 

(Rp) 

  f

    ( ' )f pGCR h R                 (4) 

(iii) PV farm layout:  Fig. 2 shows 500 m by 

500m grid size measurement of the farm 

layouts found around the world.   

Fig.2. (a) Mount Signal Solar, USA (b) 

Villanueva Solar, Mexico (c) Jinchuan 

Solar, China (d) Desert Sunlight Solar, 

USA (e) Solar Star (I and II), USA (f) 

Mount Signal Solar,USA  

Classification of PV farm road 

spacings  

Bascially, the spacings in a PV farm 

includes  (i) distance between adjacent PV 

tables (ii) Walkways, to allow for humman 

movement and, (iii) Roadways, to allow for 

maintainance and emergency vehicles. 

In our work, aproximate distance 

measurements from various PV farms were 

obtained using Google earth. We classified the 

spacings into the following namely; Walkway, 

one lane, two lane, three lane etc. as shown in 

Table 2. 

  f

Table 2. Classification of PV farm spacings. 

Farm parameters were obtained from 

different PV farms around the world. The 

obtained Ground cover ratio and Frontal 

density are listed in Table 1. 

Table 1. Showing PV farm sites and the farm 

characteristics 
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Symmetry condition was applied on the top 

and side boundaries, the outlet is specified as 

pressure outlet. The ground has a roughness 

height and constant of 0.03 m and 0.5 

respectively. The panels were specified as walls. 

The turbulent kinetic energy profile,          and 

turbulent dissipation rate,           are respectively 

given as 

Friction velocity, surface roughness, von karman 

constant and model constant are listed below; 

The logarithmic inlet boundary condition was 

used 

Boundary condition 

For the preliminary calulations presented 

here, the Stateline Solar Califormnia case 

with row spacing, tilt, row pitch, GCR and 

Frontal density of 2.8 m, 25.00 degrees, 7.31 

m, 0.681 and 0.288 respectively. The regular 

grid was selected see Fig. 3(a-b). Fig. 3c 

includes the addition of 1 m walkway. 

Results 

The ANSYS Fluent Computational Fluid 

Dynamics (CFD) software is used to carry out 

the calculations. The SST κ-ω turbulence model 

similarly employed in other PV studies [4] was 

used in the steady state simulation. 

 

Fig.3. Regular grid layout 
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Fig.4. Velocity contour (a) Regular grid layout 

(b) Regular grid layout with 1m walkway 


