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Presentation
Hi, I’m Ian G. Padín Aponte, I’m an undergraduate student 
from the Mechanical Engineering Department of the 
University of Puerto Rico at Mayagüez and currently going to 
my six year on august. I’m passionate on topics such as 
mechanical designs, simulations and the process of 
manufacturing. My skills reside on designing, 3D printing and 
mechanical simulations. Some applications or software's that I 
use are Fusion 360, AutoCAD and Ansys. In addition, I like to 
participate on special projects or other activities  that could 
increase my knowledge.



Work Description 
• Across this summer internship under CHRES I have been working on designing and 
analyzing a solar panel mount. This mount must be resistant  to the climate change 
present in Puerto Rico taking into consideration the natural disasters such as 
hurricanes. Other aspects to take into consideration for this project is the 
accessibility of the materials used in the design and economical aspect of the 
completed mount. 



Initial Consideration and Decision 
Solar Panel Description

• Monocrystalline solar, with a capacity of generating 370 Watts and has dimensions of [1755 x 1038 x 
35][mm] with 45.2 [lb] of weight per panel. 

Quantity of panels based on selection 

• For the analysis made it was arrived that it was needed 7 panels. This was obtained using the values 
of the house I currently live. The process consisted of taking the energy statement of the house and 
used the highest consumption number across the year and dividing it by the bill cycle obtaining 10 
Kw/h. Next, assuming 4 hours of peak sun it was divided the daily consumption with the hours 
obtaining 2.5 kW and finally the obtained value was divided by the capacity of the panel (370 W) 
obtaining a value of 6.76 panel giving a total of 7 panels for the analysis. 

Equation: 
𝐷𝑎𝑖𝑙𝑦 𝐶𝑜𝑛𝑠𝑢𝑚𝑡𝑖𝑜𝑛

𝑃𝑒𝑎𝑘 𝑆𝑢𝑛 𝐻𝑜𝑢𝑟𝑠
=

𝑊𝑎𝑡𝑡𝑠

𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛𝑊𝑎𝑡𝑡𝑠
= 𝑁𝑢𝑚𝑏𝑒𝑟𝑠 𝑜𝑓 𝑃𝑎𝑛𝑒𝑙𝑠



Design Process 
Solar Panel Angle

• The solar panel mount was decided to be in an 18 degrees angle considering the latitude at 
which Puerto Rico is located. Having this angle enables for the solar panel to take advantage in 
the generation of energy at which the sun is perpendicular to the angle of the panel. Although 
the optimal angle change in winter and summer being in winter 33 degrees and in summer 3 
degrees.

Mount Designs

• Taking into consideration the angles mention. First it was designed a fix structure at 18 degrees 
looking at the South. After finishing the design there was some flaws to be fix or change and it 
was created a second design in which the angle could be change from 18 degrees to 0 degrees in 
case of emergencies.  



Materials and Structure of Designs  
Design 1: (Static Design) [SD]

• The first design is composed of 5 triangular structures made of squared tubes of ¼ of thickness. 
On the diagonal square tube are 4 T-Slotted framing rails that are bolted to the structure using 
bolts of ½ of diameter. On top of the rails are the solar panels that are fixed to the frame using 
clamps. 

Design 2: (Dynamic Design) [DD]

• This design consist of the same idea of the first but using 90 degrees angle L’s instead of square 
tubes. These change enables the mount to change the angle making it safer in emergencies such 
as storms. Giving more protection to the integrity of the structure, but it has also to be 
considered that the change in materials reduces the strength or resistance to wind.  

* Angles and distances were obtained using the Law of Sine   
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Assembly Pictures: (Static Design)
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Assembly Pictures: (Dynamic Design)



Advantage and Disadvantage of Designs

Advantage 

Dynamic Design:

oAngle can be adapted 

depending the situation.

oHas less components in the 

structure.

oIts economically accessible. 

Advantage

Static Design:

o Resistance to strong 
winds.

o More capacity for solar 
panels. 

o Stronger components. 

Disadvantage

Static Design:

oQuantity of materials used.

oExpensive to construct.

oIn case of storms, it cannot 
be adapted. 

Disadvantage

Dynamic Design:

oLess resistant to winds.

oLess capacity for solar 
panels.

oWeaker components.



Materials and Bill list



Simulation Process
Process:

• For the simulation process it was first obtain the force of drag that felt the structure on the 
different components at different velocities. Then this information was brinded to Ansys to 
perform and obtain the deflection and stress that the component in analysis has. 

Equation used: 

• 𝐹𝑑 = 𝐶𝑑 ∗ 𝐴 ∗
𝜌∗𝑉2

2

Legend:

Fd = Drag Force A = Area V = Velocity

Cd = Coefficient of Drag 𝜌 = Density ∴ Density is assumed at 1 atm and 25 Celsius



Wind Velocities and Descriptions 
Link of Source: 

https://www.w
eather.gov/pqr/
wind

https://www.weather.gov/pqr/wind
https://www.weather.gov/pqr/wind
https://www.weather.gov/pqr/wind


Force Calculations and Assumptions 



Area, Speed and Force Relations



Results from Static Design



Deformation and Stress at 54mph



Results from Dynamic Design at 18 degrees



Deformation and Stress at 54mph



Results from Dynamic Design at 0 degrees



Deformation and Stress at 54mph



Conclusion
Based on the results provided by the simulations it can be concluded  that between the two 
designs the more adequate would be the dynamic design. For the reason's that the cost of 
production is low in comparison to the static design and the angle of the mount can be 
modified. But it also must be considered that the (SD) is more resistance that the economic one 
in terms of wind resistance. For this reason, there must be some changes to the second design 
to increment the resistance to wind  and at the same time maintain the mount at al low price. 
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