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Proposed Solar Panel Installation 
 
The primary goal of this project was to determine the energy savings that 
could be produced by retrofitting solar panels on the roofs of HUD-owned 
apartment buildings in South Bend. Roof dimensions and angles were taken 
from Google Maps and other GIS maps. Particular attention was paid to 
roof features that would prevent solar panel installation, including chimneys 
and vents. The position of nearby trees was also marked in order to know 
which solar panels would be partially in shade (Fig. 1).   
 
The selection of solar panels was influenced primarily by cell efficiency, 
which correlates to the amount of solar irradiation that is converted into 
usable energy. The proposed solar panels are SunPower A-Series 420W 
panels, which feature monocrystalline cells that operate at 22.5% efficiency, 
the highest available efficiency in the residential solar panel market. 
 
Using the National Renewable Energy Laboratory’s PVWatts Calculator, 
the average energy production of each individual unit’s solar panel system 
was determined, taking into account the location, roof slope, azimuth, 
number of panels, panel efficiency, and system efficiency (assumed to be 
about 85%). The shade produced by certain trees was also estimated and 
taken into consideration. 
 
The average expected output from each unit’s solar panel system was then 
compared to average energy consumption of rented apartments in the Mid-
West (Fig. 2). The data shows that the proposed installation would provide 
just over 85% of the energy normally used in these apartments. Certain 
buildings, because of the available south-facing roof space and the lack of shade from nearby trees, would be able to provide more 
energy than they use and are therefore better candidates for retrofitting (Fig. 3). 

Future Steps 
 
The average solar irradiation data used in this project was taken 
from reliable sources, but a more accurate reading would be 
helpful in considering the impact of this proposal and future 
proposals in South Bend, Indiana. Using a pyranometer, solar 
irradiance within the city of South Bend will be determined over a period of months. Notes will be made especially upon the differences 
between cloudy and sunny days. 
 
This project was conducted to understand more about renewable energy sources, which are vital to the well-being of our planet. While 
such a mindset is beneficial in many ways, the cost of installation and its economic benefits are also important to consider. Further 
research would examine the cost efficiency of installing solar systems, with particular attention to the possibility of installing cheaper 
but less effective panels, as well as placing panels only in those areas unaffected by shade. 
 

Fig. 1. Diagram showing proposed location for solar panel installation. 
Houses are numbered 1-7, beginning with the southernmost house, 
moving counterclockwise. Angles from horizontal are noted, as well as 
dimensions. Location of pertinent trees is represented by circles.  

House Number

Avg Annual Electricity 

Consumption (kWh)

Avg Annual System Electricity 

Production (kWh)

House 1 11334 4585

House 2 11334 6418

House 3 11334 13397

House 4 22668 9782

House 5 22668 19515

House 6 22668 26540

House 7 11334 16658

TOTAL 113340 96895

Fig. 1. Table comparing the average expected energy use of each apartment building to the 
average expected energy production from the proposed addition of panels. Retrofitting these 
apartments with SunPower A-Series 420W solar panels could produce more than 85% of 
the energy they use.  

 

Fig. 3. Bar graph visualizing the relationship between average annual energy consumption and 
potential solar panel production per apartment building. Some houses, particularly those 
without much tree cover—houses 3, 5, 6, and 7—would likely be able to offset their electricity 
consumption through the proposed installation.  


