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SCENARIO: 
•	 1-story house in your region

•	 Usable roof area: 

 » Roof is tilted close to latitude 
and is not shaded by trees or 
neighboring buildings

 » 15’ x 40’ facing north

 » 15’ x 40’ facing south

•	 PV panel size: 39” x 65”

•	 12% conversion efficiency, peak 
power 196W/panel

•	 Installation (including equipment) 
cost $6/watt

•	 Federal tax credit: 30% of total 
cost

•	 State energy program incentive, 
25% tax credit

•	 Cost of electricity from utility  
20¢/kwh

A homeowner is considering installing PV panels on an existing roof.  

1. What size array can be installed? How many panels can be included and 
what is the total area?  
Assume panels can touch. There are two ways to lay the panels out, as seen 
in A and B on the next page. Choose A:28 panels, 28x39x65/144 = 493 sf.

2. If the peak power available at this roof angle is 93 W/sf, what is the peak 
output of the array?  
P=493 sf x 93 W/sf x 0.12 = 5,500 W (0.12 = 12% efficiency)

3. What is the total installation cost? The cost after incentives?  
k=$6/W x 5,500 W = $33,000 
k2=$33,000  
      - (0.3 x $33,000 = $9,900) = $23,100 
      - (0.25 x $23,100 = $5,775) = $17,325

4. Using the map on the next page, how much energy do the PV panels 
produce in a year?  
If you look at the light green: 0.42 kwh/sf-day, so E=0.42 kwh/sf-day x 493 
sf x 365 days x 0.12 = 9,070 kwh/year. (0.12 = 12% efficiency) Your answer 
will vary depending on which part of the scale you choose to focus on.

5. How much is saved in energy costs per year? 
Annual savings (s) = E x $0.20/kwh = $1,815/year

6. How long is the payback period? (See Figure 4.20 in manual for Simple 
Payback Analysis) 
k2/s = $17,325/$1,815 = 9.5 years 
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7. Give two or three reasons for converting 
electricity from the PV panels to AC, rather 
than leaving it as DC and storing the energy in 
batteries for back-up during power outages. 
(Compare to using a fuel powered generator 
during the outage.) 
-Batteries are only 70-75% efficient, no 
losses for use and sell-back with the utility, 
especially if net metering is available. 
-Batteries are expensive; one would never 
buy enough to last more than one day. 
-Storing enough fuel for a generator is easy.
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kWh/ft2/Day (tilted at latitude)

U.S. PHOTOVOLTAIC SOLAR MAP

A: 4 x 7 = 28 panels B: 2 x 12 = 24 panels

15’

40’

15 x 12 / 65 = 2.8, so 
2 panels vertically.

40 x 12 / 39 = 12.3, so 12 panels across.40 x 12 / 65 = 7.4, so 7 panels across.

15 X 12 / 39 = 4.6, so 
4 panels vertically


