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Motor vehicles powered by alternative fuels are on the road 

today. Many more are in the design or manufacturing stages. 

Unlike gasoline or diesel fuel, an alternative fuel (AF) comes 

from a source other than petroleum. Typical alternative fuels 

include: electricity, natural gas, ethanol, biodiesel and hydro-

gen. An alternative fuel vehicle (AFV) uses an alternative fuel 

entirely by itself, or in combination with gasoline. 

 

Cleaner and Greener 

Vehicles 

Keeping Up with the Latest 

As you journey ahead in this study you will learn about 

alternative fuels, alternative fueled vehicles, and new  

vehicle technologies. You will contribute to this journey 

through your research into ongoing developments in the 

field of AF technology.

Words for New Wheels

If you use a cellphone to text message (txt msg), you are 

without a doubt using a number of acronyms to communicate.

On the following pages and in your research you will learn a 

number of acronyms related to vehicle technologies. You will 

discover the difference between a PHEV, an HEV, and a ZEV. 

You will also be able to discuss the pros and cons of using 

electricity, natural gas and biodiesel fuels and how to 

determine a vehicle’s energy efficiency. You will also be 

able to explain the importance of MPG and its equivalent 

measurement for an EV. 

 

 

AFV’s are “greener” because they “drive cleaner” and are  

more fuel-efficient and less polluting than vehicles using  

only gasoline or diesel fuel.

Other uses for Electricity and Natural Gas 

Electricity and natural gas have many other uses besides being 

used to power motor vehicles. Electricity is the main source  

of energy for our daily life. This includes lighting our homes,  

businesses and schools and powering most of our appliances 

and electronics. Natural gas is used to heat homes, cook  

food and power gas dryers and water heaters. 

Wheel Works

Select Your Project:

Your teacher will organize the class into small groups.  

Each group will be responsible for one of the Wheel Works 

projects on this page. Each group will also report back to  

the rest of the class.
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ELECTRIC NATURAL 
GAS

HYDROGEN
BIODIESEL

Create a large Word Wall containing the 

definitions of all the acronyms used in this 

study.

Create a bulletin board that features photos of 

alternative fueled vehicles and hybrid vehicles.   

Research and use print and visual media to 

explain how a fuel cell works.

Research and identify on a map the locations of 

ten or more electric vehicle charging stations in 

California. Determine the location of the closest 

charging station to your school.  

Plan a virtual field trip for your class to learn 

about either the history of the automobile, 

or the future of motor vehicles. 
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ELECTRIC NATU
GAS
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Clean Air—Who Needs It? 

You and every living creatures needs air to breathe to stay 

alive. The quality of the air we breathe is important to our 

health. No one wants to breathe air that is dirty or polluted. 

However, vehicles on the road using gasoline and diesel are 

releasing many pollutants into the air. The exhaust you often 

see coming from vehicles consists of fumes or gases that 

pollute the air.

Smog

Smog is made up of a lot of pollutants. These pollutants come 

from a number of sources, including cars and other vehicles 

that run on fuels like gasoline. Smog can be harmful to health 

and in some cities smog alerts or bad air days are announced 

on the television and radio. When there are high levels of 

smog, people can have trouble breathing. Other people com-

plain of sore throats and eyes that itch. On bad air days when 

the smog is heavy, schools often keep students inside all day.  

In Our State

In California, all vehicles manufactured beginning in 2009 have 

an Environmental Performance rating. The vehicles are rated 

on both a smog and a global warming score. To learn more 

about pollutants and cleaner and more efficient vehicle 

technologies, go to www.DriveClean.ca.gov. 

Cars, Trucks, and  

Pollutants      

How is your air? Visit www.airnow.gov  

and put in the zip code of your school 

to get real-time local air quality 

conditions. Play Smog City 2, an 

interactive game. www.smogcity2.org

Power Point!

Directions: Review and use the information on the Environmental 

Performance sticker to answer the following questions:

1. What is the smog score? _____________________________

2. What is the global warming score?_____________________

3.  What is the main difference in the way the two scores are  

calculated?________________________________________

____________________________________________________

 4.  What are three or more reasons a buyer of a new vehicle 

would want a high Environmental Performance score?  

____________________________________________________

____________________________________________________

____________________________________________________

Bonus: Visit www.driveclean.ca.gov and research the Environmental 

Performance score for two or more cars. Remember, the scoring began 

in California only with vehicles manufactured since 2009. 

7

ections: Revie

rformance sticker to answer the fo

What is the smog score? _____________________________

. What is the global warming score?_____________________

3. What is the main difference in the way the two scores are 

calculated?________________________________________

____________________________________________________

_____

___________________________________

______________________________________________________

Bonus: Visit www.driveclean.ca.gov and research the Environmental 

Performance score for two or more cars. Remember, the scoring began 

in California only with vehicles manufactured since 2009. 

BUSINESS REPLY MAIL
FIRST-CLASS MAIL PERMIT NO

POSTAGE WILL BE PAID BY ADDRESSEE

NO POSTAGE
NECESSARY

IF MAILED
IN THE

UNITED STATES

BUSINESS REPLY MAIL
),567�&/$66�0$,/�3(50,7�12�������6$1�)5$1&,6&2�&$

POSTAGE WILL BE PAID BY ADDRESSEE

Customer Energy Effi ciency
Mail Code N6G, Room 692B
Pacifi c Gas & Electric Co.
245 Market Street
San Francisco, CA 94105

G    Gl   balAn Energenius® Educational Program
from Pacifi c Gas and Electric Company                              

The Road to Cleaner Air
Each day, Californians drive over 800 million miles. All that driving 

produces an estimated 5.4 million tons of smog-forming pollutants 

and more than 350,000 tons of greenhouse gas (GHG) emissions. 

The majority of vehicles on the road today burn gasoline or diesel fuels 

that pollute the air. (www.DriveClean.ca.gov)

When we walk or cycle, we use our own energy to get where we are going.  

Walking and cycling do not pollute the air or emit greenhouse gasses into 

the atmosphere. When we carpool or share rides, we are helping to have 

cleaner air because fewer vehicles are on the road. 

The California Air Resources Board recommends that for cleaner air, 

people need to drive less and drive cleaner. (www.arb.ca.gov)

Transportation,
Energy,

Environment
and the

Turn It Off! 
Avoid Idling
An idling vehicle 

gets zero miles to the 

gallon, pollutes the air, 

and wastes fuel.

Share the Road in a 
Carpool or Vanpool
Share rides and keep many 

vehicles off the roads. Fewer 

miles traveled means cleaner 

air for everyone.

Link Errands by 
Trip Chaining 
Combine your errands and 

avoid unnecessary driving. Plan 

ahead to take care of a number 

of stops all on one trip.  

Cycle and Help
Reduce Air Pollution
Plan safe work and leisure trips 

by bicycle. Always wear your 

helmet and select safe routes 

to travel.  

Think Outside the 
Private Vehicle
Use public transit, whenever possible, 

for work and recreation too. 

Plan a family outing using 

public transportation.   

Walk Whenever You Can
Use your own “energy” for travel to 

your destinations. Walking is good 

for your health and the environment.

Promote Clean 
Transportation Projects
Help plan transportation projects for students and 

staff at your local school. Consider a “walking” school 

bus, safe cycling days, no-idling school zones, fi eld 

trips by public transportation, and car pools. 

Maintain Your Vehicle 

@ZZe i]Z Zc\^cZ ijcZY VXXdgY^c\ id i]Z gZXdbbZcYVi^dch
in the owners’ manual. An engine that is properly tuned can 

increase gas mileage by an average of four percent.

@ZZe i]Z i^gZh ^c ViZY id i]Z XdggZXi egZhhjgZ# I^gZh i]Vi VgZ
jcYZg^c ViZY XVc adlZg \Vh b^aZV\Z# I^gZh i]Vi VgZ egdeZgan
^c ViZY aVhi adc\Zg VcY VgZ hV[Zg#

8]Vc\Z i]Z d^a dc i]Z hX]ZYjaZ gZXdbbZcYZY ^c i]Z dlcZgh bVcjVa#
Also use the recommended grade of motor oil in your vehicle to 

improve gas mileage. 

These tips on driving effi ciently and maintaining your vehicle can be found 

at a U.S. government source for fuel economy information. 

www.fueleconomy.gov

Consider Alternatives

When considering the purchase of a vehicle, you can research fuel economy at 

www.fueleconomy.gov. You can visit www.driveclean.ca.gov to also determine a 

global warming and smog score for any vehicle manufactured since 2009.

Alternative fuel vehicles (AFVs) can be researched at the U.S. Department 

of Energy Website: www.afdc.energy.gov/afdc/

Drive Effi ciently

6kd^Y fj^X` hiVgih VcY hideh VcY ^begdkZ ndjg \Vh b^aZV\Z#
Rapid acceleration and braking wastes gas.

9g^kZ l^i]^c i]Z edhiZY heZZY a^b^i# <Vh b^aZV\Z jhjVaan
decreases rapidly at speeds above 60 mph. 

(source: http://www.fueleconomy.gov/feg/driveHabits.shtml)

GZbdkZ ZmXZhh ^iZbh [gdb i]Z igjc`# 6c ZmigV &%% edjcYh
in a vehicle could reduce miles per gallon (mpg) by up to two percent. 

(source: www.fueleconomy.gov/feg/drivehabits.shtml)

JhZ dkZgYg^kZ \ZVgh l]Zc Veegdeg^ViZ# I]^h \ZVg^c\
slows down the engine speed and saves gas.

JhZ Xgj^hZ Xdcigda [dg ]^\]lVn Yg^k^c\# I]^h ]Zaeh
maintain a constant speed and can save gas. 

Go Global 
Environmental 
Pledge Card

On the reverse side 

is a reminder of 

some energy-saving 

actions your family 

can take to make a 

difference for the 

environment. 

farmers market
library books
nursery
soccer

Tips for Driving Cleaner

Keeping Up with the Latest 

As you journey ahead in this study you will learn about 

alternative fuels, alternative fueled vehicles, and new 

vehicle technologies. You will contribute to this journey 

through your research into ongoing developments in the 

field of AF technology.

Words for New Wheels

If you use a cellphone to text message (txt msg), you are 

without a doubt using a number of acronyms to communicate.

d i your research you will learn a 

i You will

AFV’s are “greener” because they “drive cleaner” and are 

more fuel-efficient and less polluting than vehicles using 

only gasoline or diesel fuel.

Other uses for Electricity and Natural Gas 

Electricity and natural gas have many other uses besides being 

used to power motor vehicles. Electricity is the main source 

d ily life This includes lighting our homes, 

st of our appliances 

Wheel Works

Select Your Project:

Your teacher will organize the class into small groups. 

Each group will be responsible for one of the Wheel Works 

projects on this page. Each group will also report back to 

the rest of the class.

Create a large Word Wall containing the 
l

definitions of all the acronyms used in this 

study.

bulletin board that features photos of 

d h brid vehicles.   

Student  Activities

Science  Projects

Research   Discovery

An Energenius® Educational Program
from Pacific Gas and Electric Company                              

and the

Transportation,
Energy,

Envir   nment

One per teacher. 

Students discover how their own travels 
use energy. They learn how most of the 
fuel today that powers travel comes from 
oil—a nonrenewable energy source. 
They research the environmental impacts 
of fuels used for transportation and study 
about alternative-fueled vehicles. Students 
develop projects that might include safe 
walking and cycling to school, no-idling 
school zones, and field trips by public 
transit. Student discover many energy-saving 
actions they can take at home and school. 

Curriculum – 4 lessons 
The teacher guide provides detailed lesson 
plans, background information, a glossary, 
and ideas for extension activities. It also 
outlines the correlations of this program to 
California Content Standards. 

Transportation, Energy, and the Environment Student Activity Book 
This 46-page student book includes readings, diagrams, experiments, surveys, and 
a myriad of web-based research activities. Students analyze the pros and cons of 
various alternative fueled vehicles and consider other transportation options as 
they think “outside the car.” Students do their own “Imagineering” as they work in 
teams to imagine how people might move from one place to another in the future. 
Green jobs such as a wind power technician and an installer of electric vehicle (EV) 
charging stations are researched. Student books include a detailed glossary of 
Key Words and diagrams on how electricity and natural gas get to homes. 
One per student. 

Go Global Poster 
Students receive at the end of this study a large, brightly colored Go Global poster 
to share with family members. The poster highlights what students have learned 
about transportation options, and the actions everyone can take to save energy, 
conserve natural resources, and protect the environment. One per student. 

Order your FREE Materials now! www.pge.com/energenius 
“PG&E” refers to Pacific Gas and Electric Company, a subsidiary of PG&E Corporation. ©2010 Pacific Gas and Electric Company.  
All rights reserved.This program is funded by California utility ratepayers and administered by Pacific Gas and Electric Company 

FREE! From PG&E 
A New Energenius® Program – 
For grades 6 and above 

Transportation, 
Energy, and the 
Environment 

under the auspices of the California Public Utilities Commission. 
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