
Energy 
Resources Lab



NOVA Labs

For this lab you will be partaking in a virtual lab 
challenge to make an energy plan for a major city. 
Your job will be to balance cost with efficiency to meet 
the city’s energy needs. 

Please access the website below for the lab. Either click 
on the blue link or copy and paste the black link.
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https://www.pbs.org/wgbh/nova/labs/lab/energy/

https://www.pbs.org/wgbh/nova/labs/lab/energy/

https://www.pbs.org/wgbh/nova/labs/lab/energy/
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It might ask you to sign in. Please select “guest”. You don’t need to make an account or anything, but this
does mean that you will need to complete the activity all at once since it won’t save your work. So pick a 
time that you can dedicate at least 30 minutes to the lab. 



Let’s 
begin



“

Before we get to 
the challenge, 
let's look around 
and learn about 
energy. 
Click on the 
“potential” under 
solar. 

5



This map shows 
the areas within 
the United States 
that have the most
intense sunlight 
and thus the 
highest potential 
output for solar 
power. 

Red is higher, 
green is lower. 
Note: this doesn’t 
mean that green 
areas can’t have 
solar, it just 
means it won’t be 
as effective. 
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Which city would be the best 
place to put solar power based 
energy production?

The cities are labeled on the previous screen. You can 
close this and re-open it

7



Repeat
Check out the maps for Wind, Geothermal and 
Biomass. Identify the cities that would be best for 
energy production of each type. 
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Oak Ridge, TN
As a class, we 
will first be 
designing a 
system for Oak 
Ridge, TN. 

Follow along 
during the live 
session as we 
collaborate to 
create a 
cleaner energy 
plan
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Los Angeles
You will now 
design a 
system for Los 
Angeles on your
own.

 Please click on
L.A. on your 
map in the 
lower left 
corner. 

Accept this 
challenge
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Read
Read about 
the need of 
L.A.’s energy 
and then 
design your 
system
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Cost
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You’ve only been given a certain 
amount of money to complete 
this task. 

Most cities want to spend as 
little as possible while meeting 
the needs of the people. 

You can spend all the money, but
you can’t go over budget (into 
the red)

Different types of energy will 
cost more than others. Solar is 
the most expensive, costing 211$
per Megawatt hour (MWh). 

A MWh is a unit of energy, like 
how meter is a unit of distance 
or gram is a unit of mass. 

A light bulb is typically 60 watts; 
leave it on for an hour you have 
used 60 watt hours, or .000006 
MWh.

1 MWh is a lot of energy. 



Balance

It’s not as simple as just maxing out all the bars and saying 
“we’ll just put a ton of everything in the city. You’re going to go 
way over budget and need more space than you are given. 
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Area
You have been given 40 km2

 of land to develop into energy producing 
machine. 
You CANNOT go over this amount, cuz then 
you’ll be building in people’s backyard and 
that makes nobody happy. 

Some energies will take up more space than 
others. Some take up very little space. 

Watch the “Area Used” on the bottom, it will 
tell you how much land you’ve used. Don’t 
use more than 100%. (even though it will let 
you)
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Solar power has 2 sliders. 
area and efficiency. 
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Efficiency means 
how well the 
system is working 
to convert solar 
power to energy. 
Higher efficiencies
are MUCH more 
expensive, but 
lower efficiencies 
don’t produce as 
much energy. 

Area is a means of 
saying how much 
solar energy will be 
produced. The more 
area covered in 
panels, the more 
energy produced.  



Wind has 2 sliders 
diameter and number (#)

Diameter is a 
measure of how 
wide the wind 
turbines are. The
wider they are 
the more energy 
they produce, 
but they get 
more expensive. 

# is the number 
of turbines that 
would be 
installed. The 
more turbines 
the more energy 
produced, but 
they take up a 
lot of space. 
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Geothermal has 1 slider 

The slider represents how 
much power could be derived 
from geothermal sources. 
Geothermal plants don’t take 
up a lot of space, and don’t 
cost a lot, but you might find 
they don’t produce enough 
power for L.A. on their own. 



BioMass 
also only 
has 1 slider
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The slider represents how 
much power could be derived 
from biomass sources. 
Biomass plants don’t take up a
lot of space, and don’t cost a 
lot, but you might find they 
don’t produce enough power 
for L.A. on their own. 



Test 
your 
system
When you’re ready and have all your
sliders set, and you’re under budget
and only using the area given to 
you, start testing your system.

For this example, I’m going to use 
only geothermal energy, just to see 
what happens. I don’t recommend 
this! 
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Place your screenshot here

Testing 
System

The system will now run a test. It will
give you a target line of how much 
energy you should be producing at 
any given time. If you’re not making 
these targets, it will have a pop-up 
that says “Warning/Low Power”

It will give you a chance to continue 
on and hope things improve, or go 
back and redesign your plans to try 
and produce more power. 
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Tips Occasionally it will pop-up with a tip. In this 
example its saying basically “hey, 
summertime is coming up with lots of sunny 
days, so solar power might start improving”
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Terrible results
▸ At the end of the year, it seems I did terrible. I saved a ton 

of money, I produced “green” energy, I saved tons (literally
tons) of carbon dioxide from being released into the air, I 
barely used any land...and the residents of L.A. probably 
haven’t had power for months. 
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Power up

Click power up 
and it will run 

for a simulated 
2 week run for 

the current 
conditions.



Consider 

your 

successes. 

How much 

CO2 did you 

save?


