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Introduction 
This year a competition is being held for the design of a solar generation system in three different 

districts. The NAU capstone team was assigned the New Mexico State University (NMSU) district for 

design. The goal of the project is to design a solar generation system within the boundaries of the 

district defined that maximizes the energy offset while also being the most financially viable. One 

problem the team is working on is modeling the creative design that is required for the competition. The 

team has decided to use Hantiles on Hadley Hall at NMSU so replicate the Spanish clay tile style of the 

building while also being solar. Solar Spanish tiles are very new to the market and so modelling them in 

the system advisory model or Aurora Solar is not possible, so I plan to analyze the energy production 

and cost of putting these panels on the Hadley Hall building.  

Assumptions 
There are several assumptions that are used in this analysis. The first is the dimensions of Hadley Hall, 
Aurora Solar was used to model the building getting the dimensions of the roof shown below in figures 2 
and 3. 

 
Figure 2: Hadley Hall roof 1 

 

 



 
Figure 3: Hadley Hall roof 2 

Figure 2 shows the western structure of the building and figure 3 shows the center structure of the 

building. The eastern structure was assumed to have the same dimensions as the western. Other 

assumptions made were the price and power of the Hantiles, the average hours of sunlight per day in 

New Mexico, and the construction loan interest rate. The cost of the Hantiles was assumed to be $185.5 

and the power per area was assumed to be 105 W/m^2 [1] [2]. The average hours of sunlight per day 

was assumed to be 6.77 hours/day [3]. Lastly, the construction loan interest rate was assumed to be 5% 

[4].  

Equations Used 
The equations that were used in this analysis included equations for calculating the area of the roof, the 

annual energy production of the Hantiles, and the total cost of the project after 20 years. The first 

equations are quite simple, the area of a rectangle 

𝐴 = 𝐿 ∗ 𝑊           (1) 

Where A is the Area, L is the length, and W is the width of the rectangle. The next equation was the area 

of a tringle shown below.  

𝐴 = 0.5 ∗ 𝐿 ∗ 𝑊      (2) 

For the annual energy production an equation was taken from energy sage shown in equation 3  below 

[5]. 
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Where P is the total power of the system and h is the hours of sunlight. Lastly an equation was used to 

find the total cost after 20 years. 

𝑇𝐶 = ∑𝐿𝐴𝑖 ∗ (1 + 𝐼) − 𝑆𝑖     (3) 

In this equation TC is the total cost of the system after 20 years, LAi is the loan amount each year, I is the 

interest rate, and Si is the savings each year.  

 

Results 
After performing this economic analysis, it was found that the total cost of the system after 20 years 

would be $1,046,799 highlighted in yellow in table 1 below. Seeing that the original cost of the project is 

about $500,000, the interest on the loan accumulates faster than the system can pay it off. This shows 

that the project is not financially viable on its own. This is not surprising because the cost of electricity 

for the campus is very low and the cost to buy and install the Hantiles is very expensive. The team 

expected this design to lose money, but the team wanted to know the cost of the project upfront and 

the energy production to be used in the financial model provided by the competition holders. The 

average annual energy production is 406,813 kWh and the initial cost of the project is $506,517. 

Table 1: Results of Calculations 

 

Conclusions/Recommendations 
This economic analysis shows how the Hantile design would perform by itself, and the results show that 

the project would lose the company money. Another analysis should be done using data from all the 

designs in order to see if the project would be financially viable. The team may not choose to use the 

Hantiles because they are not efficient and cost a high price. This new data will be discussed with the 

team and a decision made soon.   
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