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Solar Panel Simulation, mini-tutorial

The purpose of this mini-tutorial is to guide you through some of the features of the solar panel
simulation, referred to as the PV applet. The “User’s Guide” from the website provides a good
background to design elements of a solar panel. After completing this tutorial, you will be able to
use the applet to complete solar investigations.

1. Go to http://engnet.anu.edu.au/DEpeople/Andres.Cuevas/Sun/PVPanel/PVPanel.html
2. Go under VIEW and choose Full Screen. Your screen should look like this:

3. What do the following represent?
The yellow circle __________________ The white line _________________________
The gray rectangle on the pedestal _____________________

4. Click the LOCATION button. A dialogue box will pop up and ask you to choose a city in
Australia or the USA.

What city have you chosen? __________________

Latitude: __________ Hemisphere: North or South (circle one)

Average Annual Solar Energy from a 1 kW array ______________ (remember units!)

Note: The yellow circle
represents the sun at
noon. The white line
shows its path during the
day. (The sun’s orbit).
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Finding and Entering Data for a Particular Location

The PV applet has information from several cities in Australia and the USA already entered.
However, you may be interested in a location that is not listed. To enter a location of your choice,
you must do the following 3 steps:

1. Find solar radiation data for a particular location.

To look up a particular location in the USA, consult the National Solar Radiation Data
Base at http://rredc.nrel.gov/solar/pubs/redbook/. This is known as the “NREL redbook”
site. This database contains average solar radiation data for 239 cities in the USA. The
information was collected and averaged over a period of 30 years. It measures how much
solar radiation falls on a surface at different locations around the country. Knowing this
information for a particular site helps predict how much electrical energy a solar panel
placed there can produce.

As an example, find the solar radiation data for Columbus, OH. First, go to the “NREL
redbook” site. Click on HTML Format “flat files” and then click on “30-Year Average of
Monthly Solar Radiation, 1961-1990.” You will see the screen below.

If you open up “Columbus, OH,” you will see a file with a lot of numbers. The numbers
you will need for the applet are the average monthly solar radiation for a flat panel (tilt
degree = 0). You will need to record the latitude of the city and the average monthly solar
radiation. These numbers are circled in the picture below.

Scroll down and
click on the city of
interest.
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2. Enter the data into the PV applet. (Note: the applet cannot store information, so when you
change locations again, you will lose your data).

In the PV applet, click on the LOCATION box. You will see a dialogue box like the one
below. Use the Location drop down menu to choose New location. Enter your city name.
Using the redbook data, enter the latitude and the average solar radiation for each month.
A completed dialogue box for Columbus, OH is shown below.

3. Click DONE and watch the PV applet for your chosen location.

Avg. monthly solar
radiation

Latitude (40.00)
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Guided Inquiry #1: Northern and Southern HEMISPHERES - Student Sheet

Objective: As a solar scientist, you are trying to determine the main differences between solar
panels installed in Australia and in the USA. You will use the PV applet to compare the solar
energy produced by a solar array in 3 Australian cities with the energy produced by a similar
array in 3 American cities. After completing your investigation, you will summarize your
findings in a general report to share with boss, the “head honcho scientist.”

Hypothesis: What do you think might be some differences between the Australian and
American cities? Make your best guess in the space below.

Data Collecting: Using the PV Applet, find information to complete the chart below.
Set the applet to do a year-long simulation of a 1 kW array, set at 45 degrees. Use the GRAPH
RES. button to see a graph of the energy produced by the panel during one year. Collect data
for 3 Australian cities and 3 American cities of your choice.

LOCATION Hemisphere
(North or South)

Month with least
amount of energy
produced

Month with the
shortest solar
orbit
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Guided Inquiry #1: Northern and Southern HEMISPHERES (continued)

Analysis: Using the data you collected, summarize your findings in a paragraph that answers
the following questions:

1. Which country is in the northern hemisphere? Which is in the southern hemisphere?

2. Northern Hemisphere: For cities in the northern hemisphere, during which month(s) is
the least amount of energy produced by the solar array? During which month is the solar
orbit the shortest? What season does this correspond to?

3. Southern Hemisphere: For cities in the southern hemisphere, during which month(s) is
the least amount of energy produced by the solar array? During which month is the solar
orbit the shortest? What season does this correspond to?

4. What do you conclude to be one of the most important differences between solar energy in
Australia and solar energy in America?

5. Did the data support your hypothesis?

CHALLENGE: What is incorrect about using the term solar “orbit?”

SUPER CHALLENGE: Why is it winter in the northern hemisphere when it is summer in
the southern hemisphere?
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Guided Inquiry #1: Northern and Southern HEMISPHERES – TEACHER
NOTES

Previous Knowledge: Students will be most successful with this activity if they have
completed the PV Applet mini-tutorial and are familiar with the concept of northern and
southern hemispheres. You may want to have students review the locations of Australia and
the USA on a globe or world map before starting this activity.

Hypothesis: The purpose of this section is to get students in the habit of predicting and
thinking about possibilities as they start an investigation.

Data Collecting: Using the PV applet, students should be able to collect data and complete
the chart.

Analysis: Students should conclude that Australia is in the southern hemisphere, and the USA
is in the northern hemisphere. Cities in the northern hemisphere get the least amount of solar
energy in winter when the solar orbit is the shortest, during December. On the other hand,
cities in the southern hemisphere experience winter and the shortest solar orbit during June.
So, one of the most important differences between solar energy in Australia and the USA is
that it will be strongest during opposite times of the year, since the seasons are reversed for
northern and southern hemispheres.

Challenge: The word solar “orbit” implies that the sun goes around the earth. In fact, the
opposite is true – the earth moves around the sun. Have a student research Galileo’s bitter and
fatal argument with the Catholic Church on this very point. Because the world rotates, it
appears as if the sun is circling the earth during a 24-hour day.

Super Challenge: The seasons are reversed for the hemispheres because the geographic North
and South poles on the earth tilt at a 23.5º angle from sun. When the South Pole tilts toward
the sun, the southern hemisphere experiences summer. Six months later, when the North Pole
tilts toward the sun, the northern hemisphere experiences summer. As a further challenge,
have a student research the question, “Why are there seasons?”
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Guided Inquiry #2: Latitude and Solar Energy - Student Sheet

Objective: As a solar scientist, you are trying to determine how the latitude of a city affects
the yearly amount of electricity produced by a solar array. You will use the PV applet to
compare the electricity produced by a solar array in 15-20 American cities at various latitudes.
After completing your investigation, you will summarize your findings in a general report to
your boss, the “head honcho scientist.”

Hypothesis: How will latitude affect the amount of solar energy that is produced by a solar
array? Make your best guess in the space below.

Data Collecting: Using the PV applet, find information to complete the chart below. Set the
applet to do a yearlong simulation of a 1 kW array, set at 45 degrees. Collect data for 15-20
American cities of your choice. Be sure to get a good distribution of latitudes.

.

City Name Latitude (degrees) Average Annual
Energy (kWh)




