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CHAPTER

ONE

WELCOME TO START YOUR ENGINES!

This Nova award is designed to help you explore how technology affects your life each day.

Fig. 1: This jaw-dropper is the Wärtsilä RT-flex96C, the world’s largest and most powerful diesel engine. Image
obtained from zmescience.com. Check out the website to find out where the engine is used!

Warning: When completing this Award both the youth and involved adult leaders must obey all rules of Safe
Scouting. This includes (1) Completing Cyber Chip training prior to starting this activity and (2) ALWAYS involve
at least 2 adults in all your communications with a leader, including online. If you send an email to your counselor,
always add the address of another adult leader or a parent/guardian. Never reply to a message sent by an adult
leader unless another adult has been copied on the email. Report any issue to your parents/guardians!

1.1 Instructions

1. Identify a Nova Counselor either within your unit, district, or council.

2. This site provides you a platform for learning and you can easily follow all requirements using the navigation
menu on the left.

3. Once you have identified a Counselor, you can start working on requirements.

4. The most important aspect in any scientific endeavor is to properly document progress. This will be done,
here, using a google sheet as described in more details below.
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https://www.zmescience.com/science/biggest-most-poweful-engine-world/
https://www.scouting.org/health-and-safety/gss/
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1.2 Documenting your progress

0. You can use the template below to report completion. To work on this Nova Award, you can also use a detailed
worksheet provided by the BSA. Click here to have access. The file below is used to record approval.

1. A template worksheet can be found here. This is a Google document. You will not be able to modify it until
you make your own copy as I will now describe for you.

2. Once you have opened the file on google doc, go to File→ Make a Copy.

3. Save the file with the following name: Nova_designed_to_crunch_FIRSTNAME_LASTNAME

4. You will use that file to enter your progress and share with your counselor.

5. You can share your own copy of the worksheet with your counselor using the following procedure.

a) Click on the SHARE button on the top-right.

b) Click on “get link”.

c) Send the link to your counselor.

Note: This document provides you a guide to complete the Nova award! All requirements are marked with the
following symbol: REQ . In addition, a number of fun Additional Challenges are provided in boxes for your
entertainment.

1.3 If you have any question

Contact your counselor or your scoutmaster! If you have questions about the program, contact Vincent Meunier by
email (as usual, make sure you copy an additional adult to all your communications with a leader!).

1.2. Documenting your progress 2

http://usscouts.org/advance/nova/workbooks/Scout-Nova-2.pdf
https://docs.google.com/document/d/1RaE9etWq4sfaNamw20o2rWMFYvOdL4IjO8T5Ti7zXdU/edit?usp=sharing
mailto:vinmeunier@gmail.com


CHAPTER

TWO

REQUIREMENT #1: RESEARCH AND READING

REQ Choose A or B or C and complete ALL the requirements.

A. Watch about three hours total of technology-related shows or documentaries that involve transportation or trans-
portation technology. Then do the following:

(1) Make a list of at least two questions or ideas from the show(s) you watched.

(2) Discuss two of the questions or ideas with your counselor.

Tip: Some examples include - but are not limited to - shows found on PBS (“NOVA”), Discovery Channel,
Science Channel. National Geographic Channel, TED Talks (online videos), and the History Channel. You
may choose to watch a live performance or movie at a planetarium or science museum instead of watching a
media production. You may watch online productions with your counselor’s approval and under your parent’s
or guardian’s supervision.

B. Read (about three hours total) about transportation or transportation technology. Then do the following:

(1) Make a list of at least two questions or ideas from each article.

(2) Discuss two of the questions or ideas with your counselor.

Tip: Examples of magazines include - but are not limited to - Odyssey, Popular Mechanics, Popular Science,
Science Illustrated, Discover, Air & Space, Popular Astronomy, Astronomy, Science News, Sky & Telescope,
Natural History, Robot, Servo, Nuts and Volts, and Scientific American.

C. Do a combination of reading and watching (about three hours total). Then do the following:

(1) Make a list of at least two questions or ideas from each article or show.

(2) Discuss two of the questions or ideas with your counselor.

Note: New transportation technology is invented all the time as humans are constantly driven to explore further and
further, pushing the boundaries of what they reach!
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Fig. 1: Example of futuristic transport technology: the flying taxi. Image obtained from NewScientist GeoSpatial-
World. Check out the website for a description of a list of fascinating modern and future transport technology.

Attention: Once you have completed this requirement, make sure you document it in your worksheet!
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https://www.geospatialworld.net/blogs/5-futuristic-transportation-technologies/
https://www.geospatialworld.net/blogs/5-futuristic-transportation-technologies/


CHAPTER

THREE

REQUIREMENT #2: MERIT BADGE

REQ Complete ONE merit badge from the following list. Choose one that you have not already used toward
another Nova award. After completion, discuss with your counselor how the merit badge you earned uses technology.

• Automotive Maintenance

• Aviation

• Canoeing

• Cycling

• Drafting

• Electricity

• Energy

• Farm Mechanics

• Kayaking

• Motorboating

• Nuclear Science

• Programming

• Railroading

• Small-Boat Sailing

• Space Exploration

• Truck Transportation

Attention: Once you have completed this requirement, make sure you document it in your worksheet!
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CHAPTER

FOUR

REQUIREMENT #3: HANDS-ON ACTIVITIES

REQ Do ALL of the following:

A. Using the requirements from the list of merit badges provided in Requirement #2.

(1) Tell your counselor the energy source(s) used in these merit badges.

(2) Discuss the pros and cons of each energy source with your counselor.

B. Make a list of sources of energy that may be possible to use in transportation.

C. With your counselor:

(1) Discuss alternative sources of energy.

(2) Discuss the pros and cons of using alternative energy sources.

Note: What is renewable energy?

Renewable energy is made from resources that nature will replace, like wind, water and sunshine. Renewable energy
is also called “clean energy” or “green power” because it doesn’t pollute the air or the water.

One reason we can’t use renewable energy for everything (yet!) is that we can’t store up wind or sunshine, the same
way we store gas in a tank or energy in coal. In addition, even though costs have decreased very quickly, it is still more
expensive to generate electricity with solar or wind technology. However, scientists and engineers are working hard!
As a result, costs are steadily decreasing and storage technology is improving steadily as well. Most of those advances
are due to fundamental and applied research, in part funded by the government and in part by private companies.

Learn more about renewable energy here or here. The second link has lots of information on energy, check it out!
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Fig. 1: Examples of renewable energy technology. Image obtained from the https://c03.apogee.net/mvc/home/hes/
land/el?utilityname=pseg&spc=kids&id=16183 website.

Attention: Once you have completed this requirement, make sure you document it in your worksheet!
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https://c03.apogee.net/mvc/home/hes/land/el?utilityname=pseg&spc=kids&id=16183
https://c03.apogee.net/mvc/home/hes/land/el?utilityname=pseg&spc=kids&id=16183


CHAPTER

FIVE

REQUIREMENT #4: BUILDING

Fig. 1: This is a cardboard car, powered by a human on a bicycle. Not all projects are energy efficient or even useful:
they can be fun too! (image from kimimaeda.com)

REQ Design and build a working model vehicle (not from a kit).

A. Make drawings and specifications of your model vehicle before you begin to build.

B. Include one of the following energy sources to power your vehicle (do not use gasoline or other combustible
fuel source): solar power, wind power, or battery power.

C. Test your model. Then answer the following questions:

(1) How well did it perform?

(2) Did it move as well as you thought it would?

(3) Did you encounter problems? How can these problems be corrected?

D. Discuss with your counselor:

(1) Any difficulties you encountered in designing and building your model

(2) Why you chose a particular energy source

(3) Whether your model met your specifications

(4) How you would modify your design to make it better

9
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Tip: Building your vehicle

There are plenty of sources of information on the internet to meet the requirements for this activity. Please choose a
project that is doable but sufficiently challenging. And remember: having fun is important.

For example, the balloon car is a very nice entry-level project (you can find information on the Youtube video below:

Additional Challenge

More advanced vehicles include the mousetrap cars. There is also a lot of information on those on the web. However,
if you attempt this: watch out for your fingers!!!

Attention: Once you have completed this requirement, make sure you document it in your worksheet!
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CHAPTER

SIX

REQUIREMENT #5: TECHNOLOGY @ LIFE

REQ Discuss with your counselor how technology affects your everyday life.

Additional Challenge

You have certainly heard about the self-driving car developped by a number of technology companies. With the help
of your counselor or a guardian, perform research on the topic. Consider both the software and hardware challenges
associated with the development of self-driving cars. Find out more about safety as well.

Fig. 1: An artist’s view of a future electric train powered by renewable energy. (Image obtained from https://builtin.
com/transportation-tech). Check out the website for many other cool examples of modern transport technologies!

Note: Interested in a job in energy or transportation technology? Here are just a few examples.

• Transportation careers: bus and truck drivers, etc.
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https://builtin.com/transportation-tech
https://builtin.com/transportation-tech
https://thebestschools.org/careers/transportation-careers/


Nova - Start your Engines!

• Clean energy jobs from the US Department of Energy (DOE).

• Career in energy efficient vehicle from the DOE.

• List of career paths in energy from the University of Minnesota State can be found here

• Careers in Transportation and Logistics: here

• . . . and many many many more!!!

Attention: Once you have completed this requirement, make sure you document it in your worksheet!
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https://www.energy.gov/eere/education/clean-energy-jobs-and-planning
https://www.energy.gov/eere/education/explore-careers-energy-efficient-vehicles-0
https://careerwise.minnstate.edu/guide/energy/energy-career-clusters.html
https://www.internationalstudent.com/study-transportation-and-logistics/careers-in-transportation-logistics/


CHAPTER

SEVEN

OTHER NOVA MODULES IN THIS SERIES

Science

Technology
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https://novashoot.readthedocs.io
https://novalig.readthedocs.io
https://novasplash.readthedocs.io
https://novamendel.readthedocs.io
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Engineering

Math
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https://novaengines.readthedocs.io
https://novaworld.readthedocs.io
https://novawhoosh.readthedocs.io
https://novaupandaway.readthedocs.io
https://novanext.readthedocs.io
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CHAPTER

EIGHT

ABOUT THE AUTHOR

These pages were written by Vincent Meunier, the Chair of the STEM committee of Twin Rivers Council in New York
State.

Vincent Meunier is a Professor of physics at Rensselaer Polytechnic Institute. If you have any questions, feel free to
contact him by email.

Note: Most of the material used here was obtained from a number of external scouting sources, including scouting.org

Note: An engine, or motor, is a machine used to change energy into movement that can be used. The energy can be in
any form. Common forms of energy used in engines are electricity, chemical (such as petrol or diesel) or heat. When
a chemical is used to produce energy it is known as fuel.

The difference of engine and motor is that an engine creates mechanical energy from heat, while motor creates me-
chanical energy from other kinds of energy, like electricity. Typical engines are steam engine and internal combustion
engine, while typical motors are electric motor and hydraulic motor (text adapted from Kiddle). Check out the link to
learn plenty of information on engines!

16

https://www.trcscouting.org
mailto:vinmeunier@gmail.com
https://www.scouting.org/wp-content/uploads/2018/11/Designed-to-Crunch-Nova-2018Nov26.pdf
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Fig. 1: Stirling Engine Kit (Image obtained from enginediy.com)
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