
 
 
Teacher/Guardian Guide:  Renewables by Design MS (offline) 
 
 

Purpose: This document is designed to help teachers and guardians have some information and answers to 
any non-opinion questions asked of students in the RBD Virtual MS Offline.  
 
Sign up for office hours here (https://schedule-veepnheep-educator.as.me/schedule.php) with one of our 
educators if you need clarification on anything, or would like some background info for yourself or students 
before assigning these activities. 
 

Background info: Impacts of Electricity All sources of electricity have some sort of impact. There are pros 
and cons to each. Any time we burn things (coal, oil, gasoline in cars, etc), we release CO2 into the 
atmosphere. CO2 is a very potent greenhouse gas that traps heat in our atmosphere. The more we burn, the 
more CO2 is created, and the more serious the effects of global warming/climate change. 

Lesson 1: Engineering Challenge: Students try their hand at an engineering challenge.  Students should be 
able to identify pros and cons of their design.  They should also be able to revise their models for greater 
success.   
 
Lesson 2: Electricity Generation: Burning a fuel source to boil water and make steam to turn a turbine is how 
most of our electricity is created. The turning turbine is what generates electricity. 
 
Which of the electricity generation methods use steam generation? 

● Coal 
● Oil 
● Wood 
● Natural Gas 
● Nuclear (nuclear reaction creates heat which boils water) 
● Geothermal (steam is drawn up from the ground in volcanic areas) 

 
Renewable*: 

● Cow Power, Landfill Gas, Hydro, Geothermal, Photovoltaics, Solar Collector, Wind, Wood 
Nonrenewable*: 

● Coal, Nuclear, Oil, Natural Gas 
*It is important to note that some of these can be placed in either category, depending on how we define it, 
time span, and how they are executed. 
 
Let us know if you would like more information on the pros/cons or impacts of each of these electricity 
generation sources. 
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Lesson 3, Part 1: Students should end up with a semi-circle of markers, 
oriented towards the north of the pole.  Could follow up with questions like: 
Will the markers be in the same  positions at all times of the year, etc.? 
 
Lesson 3, Part 2: 

● 90 degrees (facing the light source) produces the most voltage.  As the 
PV panels are rotated to 90 degrees, the panel receives the more direct 
and concentrated light. 
 

Lesson 3, Part 3: 

Percent 0f  PV panel Covered  Volts of Electricity 

0%  6.5 

25%  5.0 

50%  4.0 

75%  2.0 

100%  0.0 

 
The coverage of the panels represents any obstruction of the light that reaches the panels (tree, building or 
chimney shadows).  It is difficult for students (or anyone) to alter the design of the inside of a PV panel.  These 
exercises are designed to represent what engineers might need to consider when determining yearly electrical 
output for PV locations. 
 
Lesson 3, Part 4, activity #1: Since rooftop installation of PV panels is very common, students investigate 
which roofs in their neighborhood would be the best candidates for maximum electrical output.   
 
Lesson 3, Part 4, activity #2:  Similar to activity #1 except looking at potential sites for ground mounted PVs. 
 
Lesson 4, Part 1: 

Blade 
angle 

90°  80°  70°  60°  50°  40°  30°  20°  10°  0° 

Volts 
 

1.0  0.5  0.0   0.0  0.0  1.0  2.0  4.0  5.5  0.0 

 
Students should notice a difference and pattern to the voltage produced versus the angle of blades.  10 
degrees being the highest voltage for this case. 
 
Lesson 4, Part 2: 
Students should design a way to determine which pinwheel (3 or 4 bladed) spins faster.  This can be tricky so 

 



 

be prepared to share ideas.  Some students may wish to video in slow motion in order to determine relative 
speeds of rotation. 
 
In the next activity students are asked to determine which counties in their state would be the best places to 
build a wind turbine.  Students need to compare one type of state map with another.  Areas with higher 
sustained wind speeds tend to be best for wind power. 
 
Lesson 4, Part 3: 
Students are asked to design and build 4 wind indicators.  Keeping it simple might be good advice for this 
section.  A stick or pole with long tissue paper attached to the top might work well.  The goal is to have 4 
similar instruments that will indicate wind speed at certain locations. 
 
Lesson 4, Part 4: 
Students are to use the 4 wind indicators that were designed in the previous part.  The objective is to analyze 
different placement in a field or yard as potential wind turbine sites.  It is not usual to look at locations so close 
together so it may be good to look at scale (a field versus a county) and how engineers may do the same type 
of analysis on a larger scale. 
 
Lesson 5, Part 1: 
Students should notice a longer distance measured from the water coming out of the lower holes.  They 
should also notice the smaller diameter hole will produce a farther distance than the larger diameter hole. 
 
 
Lesson 5, Part 2: 
The narrator decides to change a number of variables including hole diameter, type of water wheel, gearing, 
etc. 
 
Lesson 6: 
For PV projects students might consider placement of panels due to max solar exposure and limited shade 
covering as well as facing in a southerly direction, etc.. 
 
For wind projects students might consider the shape and size of blades, placement of turbines in windy 
locations, etc. 
 
For hydroelectric projects students might consider the height of water reservoir, shape of hole (outlet), turbine 
gearing, placement, etc. 

 
 
 
 
 

 


