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Today’s Objectives:

To give you a better idea of the services 
we provide and 
To thank you for your past support, 
especially with National AFV Day 
Odyssey and –
To explore other ways for us to work 
together
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The National Alternative Fuels 
Training Consortium

Headquartered at West Virginia University
Presently Consists of 

29 Training Centers Throughout the U.S.
70+ Affiliate and Associate Members

• - Fuel Providers
• - Industry Partners
• - Federal & State Agencies
• - Local Clean Cities Coalitions
• - High Schools



Copyright © National Alternative Fuels Training Consortium, 2007 How Can We Work Together?

“To improve air quality and 
decrease U.S. dependence on 
foreign oil by promoting, 
supporting, and expanding the use 
of advanced technology vehicles 
and alternative fuel vehicles.”

NAFTC Mission 
Statement
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NAFTC Headquarters –
Morgantown, WV
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Locations Nationwide
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Curriculum Development
Competency-based Training
Education & Outreach

The NAFTC Provides

Regarding Alternative Fuel Vehicles 
and 

Advanced Technology Vehicles
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Curriculum Development
NAFTC Curriculum
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Curriculum Development

Contract Curriculum

Example:

Miles Automotive Group

Manual Interactive DVD
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Curriculum Development
Extensive Process

Identify Need
• Consortium Members request
• Information/insight gained from industry 

connections/exposure

Carefully and diligently develop materials with 
SME involvement
Goes through review process – internally and 
externally
Beta test conducted

All before being released for use.
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Training

Only Nationwide AFV Training 
Organization in U.S.
Conduct Training Using NAFTC 
Standardized Curriculum
Instructors are Industry Experts
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Courses and 
Workshops

Presently offer over twenty 
courses and workshops 
Courses and/or workshops 
available on all types of 
alternative fuel and 
advanced technology 
vehicles
Courses and workshops 
are customizable to meet 
needs and requirements of 
the audience
Available at our National 
Training Centers or at your 
location
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Training Includes

Classroom Study
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Training Includes

Lab
Activities
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Training Includes

Hands-on Shop 
Applications
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Training Audiences

The NAFTC has delivered over 775 
courses, training over 7,750 individuals 
from the following audiences:

Instructors (Train-the-Trainer)
Pre-Service and In-Service Technicians
Fleet Managers 
Government & Industry Representatives
Students
Consumers
Others

The NAFTC has conducted over 900 
workshops and education/awareness 
events with over 200,000 attendees.
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Example Client List
U.S. Air Force
U.S. Postal Service
U.S. DOE
U.S. EPA
U.S. GSA
U.S. National Park Services
NASA
Walt Disney World
Atlanta MARTA
CA Highway Patrol
Baltimore Gas & Electric
City of Phoenix
Phoenix Valley Metro Bus Service
Greater Cleveland Regional Transit Authority
City of Louisville, KY
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Resources

www.naftc.wvu.edu

Newsletters

Web site

NAFTC 
eNews

Clean Alternatives Report 
(CAReport)
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Resources

Examples of Training
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Clean Air and Energy 
Independence

An Overview of Alternative Fuels 
and Advanced Technology Vehicles
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Why Do We Need 
Alternative Fuels?

Module 1
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Lesson 1
What are Vehicle Emissions?

Created by the combustion of fuel and 
“evaporative emissions.”

Pollutants released directly into the 
atmosphere.

All gasoline and diesel
engines produce 
emissions.
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Effects of Emissions

Health Effects

Some emissions are poisonous, others 
interfere with breathing.

Some cause cancer and other illnesses.

Environmental Effects

Harm plants, soil, and water.

Affect “ecological balance.”



Copyright © National Alternative Fuels Training Consortium, 2007 How Can We Work Together?

What are Vehicle 
Emissions?

Environmental Protection Agency (EPA) 
list:

carbon monoxide CO
carbon dioxide CO2

oxides of sulfur SOx
hydrocarbons HCs
particulate matter (soot) PM

oxides of nitrogen NOx
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Carbon Monoxide (CO)

What it is: carbon + oxygen

Where it comes from: product of 
incomplete combustion of fuels.

What it does: highly toxic; prevents 
delivery of oxygen to organs

EPA says 95% of CO in U.S. cities comes 
from gasoline vehicles.
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Carbon Dioxide (CO2)

What it is: carbon + 2 oxygen

Where it comes from: naturally-occurring 
product of combustion & plant & animal 
respiration.

What it does: causes “global warming.”
It is a “greenhouse gas.”

U.S. produces ~25% of CO2 in world.
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Data on Climate Change
(2001 temps compared with average)
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Effects of CO2 Build-Up

Click 
for

Flash
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Is Global Warming Real?
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Oxides of Nitrogen (NOx)

What it is: nitrogen + oxygen

Where it comes from: the atmosphere is 
78% nitrogen.

Generic name for all nitrogen-oxygen 
emissions is “NOx.”
Created by high combustion temperatures

What it does: damages respiratory 
system, creates smog and acid rain

6 of the 10 worst cities for smog in the U.S. 
are in California.
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Oxides of Sulfur (SOx)

What it is: sulfur + oxygen

Where it comes from: gasoline & diesel 
fuel, power plants, factories

Generic name for all sulfur-oxygen emissions 
is “SOx.”

What it does: produces “acid rain”
Turns in to sulfuric acid.
Harms people & animals, lakes & streams 
(aquatic life), and damages buildings & 
monuments.
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Hydrocarbons (HCs)

What it is: carbon + hydrogen           
(unburned fuel)

Where it comes from: Vapors from gasoline & 
diesel fuel

Produced by cold engines and poorly-maintained 
vehicles.
Released during vehicle refueling
Also called VOCs

What it does: harms health & environment, 
contributes to smog
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U.S. Energy Consumption 
(2002)
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What are Alternative Fuels?

Battery-powered 
electric vehicles
Hybrid electric 
vehicles
Hydrogen-
powered vehicles
Fuel Cells

Ethanol and 
Methanol
Biodiesel
Natural gas 
(compressed and 
liquid)
Propane (LP gas)
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Laws, Regulations,
Programs & Incentives

Module 2
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Module Introduction

Air pollution and dependence on foreign 
energy sources are real problems for the 
U.S.
What is being done about them?

For more than 30 years, federal & state 
governments have been passing laws to deal 
with the problems.

Many public and private agencies and 
organizations are making efforts to 
encourage the use of alternative fuels.
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Lesson 1
A Brief History…

Earliest recorded complaint:  
Seneca (Roman philosopher), A.D. 61

Disliked Rome’s smoky air
Henry II of England, 1306

Banned the burning of coal in London
Industrial Revolution

Hidden costs of progress
World War II – economic boom

Interstate Highway System
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U.S. Pollution Control 
Efforts

California leads the way!
First “smog alert” was in 1943.
CA passed laws to address 
problems.
Other states followed, creating a 
patchwork of laws & regulations.

First U.S. federal law:  
Air Pollution Control Act (1955)

1st time that U.S. government tried 
to do anything about air pollution.



Copyright © National Alternative Fuels Training Consortium, 2007 How Can We Work Together?

Clean Air Act of 1963 
(CAA-63)

Purpose:  “to improve, strengthen, and 
accelerate programs for the prevention 
and abatement of air pollution.”

$95 million over 3 years 

State and local governments

It has been amended many times!
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Air Quality Act of 1967 
(AQA)

1967 Amendments to Clean Air Act.
Mandated nationwide measuring of air quality.

Required states to prove that they were taking 
action.

Established AQCRs (Air Quality Control Regulations)

Set timetable for creation of state attainment plans.
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CAAA-70

Clean Air Act Amendments of 1970
First law to set strict exhaust emission levels.

• Set specific emission standards for CO, HCs, and 
NOx.

Set up NAAQS (national ambient air quality 
standards)

• Target date for compliance:  12/31/1982

Required certain states to develop State 
Implementation Plans (SIPs)

• DOT funds withheld if states
did not meet federal mandate.
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CAAA-77 and CAAA-90

Clean Air Act Amendments of 1977

Granted extension of 1970 standards

First attempt to protect ozone layer.

Clean Air Act Amendments of 1990

Higher standards for vehicle emissions

EPA could enforce FIPs (Federal implementation 
plan) for 
nonattainment states.
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Motor Vehicle Air Pollution 
Control Act of 1965

First nationwide emission standards.
Went into effect with 1968 model year.

Also funded research into effects of U.S. 
pollution on Canada & Mexico.

1968
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EPAct
Energy Policy Act of 1992

Decrease dependence on foreign oil.
Increase energy security by using domestic 
alternative fuels.

Affected certain fleets:
Own or operate 50 or more light-duty 
vehicles.
20 or more vehicles must be in a metro area 
that does not meet air quality stds.
Must use central fueling operations.
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What is Ethanol ? 

Ethanol fuel produced by fermenting plant 
sugars

Typically derived from corn and other grain 
products

Usually mixed with gasoline when used in 
transportation

E10
E15
E85
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What is Ethanol?

Any conventional vehicle can operate on 
E10 ethanol fuel.

E-10 has been used for decades
Vehicles that can use E-85 are called 
flexible fuel vehicles
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What is Ethanol?

Flexible Fuel Vehicles

Run on E85 fuel 

Also operate on conventional gasoline

Engine management system that can 
change fuel delivery map.

E-85 runs at a different air fuel ratio than 
gasoline

Click 
for

Flash
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Flexible Fuel Vehicles
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Overview of Biodiesel:
A Renewable Alternative 

Fuel

Courtesy of The Robert Bosch Corporation
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Endorsement

The National Biodiesel Board (NBB) is the national trade 
association representing the biodiesel industry as the 
coordinating body for research and development of biodiesel 
in the United States. The NBB has reviewed these materials 
for accuracy and technical content in accordance with current 
accepted industry standards. NBB endorsement of this 
material does not necessarily imply endorsement of this 
organization’s other products and services.
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Biodiesel is NOT….
Straight vegetable oil (SVO) or 
waste vegetable oil (WVO).
Ethanol blended with diesel fuel, 
known as “E-Diesel.”
Any fuel suitable for use in diesel 
engines not derived from plant or 
animal sources, such as synthetic 
fuels. 
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Biodiesel Formulations
B100 = pure 100% biodiesel is non-petroleum 
fuel made from agricultural products.
Typically, biodiesel is blended with petro-diesel.
The most common blends are:

B2 = 2% biodiesel + 98% petro-diesel
B5 = 5% biodiesel + 95% petro-diesel
B20 = 20% biodiesel + 80% petro-diesel
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A Brief History of the 
Diesel Engine

Rudolf Diesel (1858-
1913), designed an oil-
fuel based engine in 
1892.
The engine was an 
alternative to the 
inefficient steam engine.
This early engine was 
fueled by straight peanut 
oil, the original 
“biodiesel.”

Figure 1-8: An early diesel engine. Source: NAFTC.
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Lipids
Lipids are oils, fats, steroids, and 
triglycerides that are used by plants 
and animals to store energy. 

Sources of triglycerides include:
• Vegetable oils such as canola, soybean, 

and palm.
• Rendered beef and chicken fat.
• Used cooking oils – yellow and brown 

grease.
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Saturated vs. Unsaturated 
Fatty Acids

Examples of some 
common foodstuffs 
containing saturated 
FAs: 

Butter, lard, and 
shortening 

They are usually 
animal based. 
Saturated FAs do not 
flow well at ambient 
temperatures.

Examples of some 
common foodstuffs 
containing 
unsaturated FAs: 

Vegetable oils such 
as corn, canola, or 
olive oil 

They are usually 
plant based and 
liquid at room 
temperature.
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Saturated and Unsaturated FAs

Figure 1-12: Examples of Saturated and Unsaturated 
Fatty Acids. 
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Petroleum Formation and 
Refining

Petroleum formation – animal and 
plant matter decay over a long 
period of time, combined with 
pressure and catalysts from the 
earth’s crust, and are turned into 
hydrocarbons that contain 
essentially no oxygen. Crude 
petroleum hydrocarbons must be 
refined into a usable product, e.g., 
gasoline, jet fuel, and diesel fuel.
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Feedstock Formation and Refining  

Biodiesel formation – feedstock is 
converted into a fuel through a 
chemical process called 
transesterification. In this process, 
a catalyst is supplied which 
produces alkyl esters and are made 
up of both oxygen and 
hydrocarbons. Biodiesel does not 
require refining.
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A Processor – A Small Batch 
Biodiesel Plant at the NAFTC

The chemical 
processing of 
feedstock occurs 
in a tank-like 
reservoir called a 
reactor.
Can you identify 
the various 
structures and 
functions of the 
structures?

Figure 2-2: Thirty gallon/batch processor at the NAFTC Training Lab.
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Ingredients

Virgin oil (soy or canola is preferred)
Methanol

Where the ratio of oil to methanol is about 4:1

Sodium Hydroxide (catalyst)

Yield = Biodiesel + Glycerol
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Transesterification

Transesterification describes a 
chemical reaction that takes place 
to separate the three fatty acids 
from a glycerin molecule (in the 
triglyceride), bonding each of them 
to an alcohol molecule to form 3 
mono-alkyl esters.
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Transesterification
The process takes place in three 
stages:
(1) Triglyceride + alcohol = alkyl ester + 

diglyceride
(2) Diglyceride + alcohol = alkyl ester + 

monoglyceride
(3) Monoglyceride + alcohol = alkyl ester 

+ glycerin

NaOH

NaOH

NaOH
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Time & Temperature

Biodiesel can be made at room 
temperature, but will take up to 8 
hours. 
A process temperature of 120oF/49oC 
should ensure completion of the 
reaction within 90-120 minutes.
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Time & Temperature

The process requires sufficient 
heat. The higher the temperature, 
the faster the reaction will reach 
completion. 
Temperature maximums are limited 
by the vaporization temperature of 
the methanol (149oF/65oC) unless 
the reaction vessel is pressurized.
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General Handling

It is recommended that the same handling 
procedures as used for petro-diesel be 
applied to biodiesel.
Use eye protection and have adequate 
ventilation.
See MSDS.
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General Transportation

Under the U.S. Dept. of Transportation 
hazardous material code, the transportation of 
neat biodiesel (B100) may be handled in the 
same manner as vegetable oil.
For other blends, the procedure should be the 
same as for petro-diesel.
Both B100 and other blends should be shipped 
in clean, dry containers or tanks free of 
contaminates, dirt, and moisture.
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General Storage
Similar procedures for the storage of 
petro-diesel should be followed for 
biodiesel.
Store fuel in a clean, dry, dark 
environment. 
Approved storage tank materials –
aluminum, steel, fluorinated polyethylene 
and polypropylene, and Teflon. 
Avoid concrete and concrete-lined tanks, 
as well as copper, brass, lead, tin, and 
zinc.
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General Storage Principles
Store in closed containers between 50-120oF 
(10o– 49o C); when possible, avoid extremes of 
temperatures.
Keep away from oxidizing agents and ignition 
sources, such as heat, sparks, flames, and out 
of the sun.
Store in well-ventilated areas.
Do no puncture, drag, or slide holding tanks.
Never use pressure to empty storage tanks.
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Important Biodiesel Fuel 
Properties

The following fuel properties are discussed based 
on ASTM D6751-06e1:

Water
Total Glycerin 
Free Glycerin
Flash Point
Sulfated Ash
Acid Value
Viscosity
Cetane Value
Sulfur and Phosphorus
Cloud Point
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Light Duty Natural Gas 
Chapter 7

Combustion and
Engine Design
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Combustion & Engine 
Design

One of the most important topics for a 
diesel technician to master.

Natural gas engines are spark-ignited.
Emissions are a result of incomplete 
combustion.

Auto-ignition, pre-ignition, and 
detonation contribute to engine damage.

Design of engine components is 
intended to remedy these problems.
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Basic Definitions

Reciprocating – same process 
repeated over and over
Internal combustion – fuel is burned 
inside the engine
Liquid fuels – gasoline, diesel, LNG, 
LPG
Gaseous fuels – CNG, propane
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Four-Stroke Otto Cycle

Figure 7-1
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Hybrid  Safety 
Workshop for 

First Responders 

Photo courtesy www.autobeyours.com
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Workshop Outline

Introduction to Hybrid Vehicles
Current & Future Hybrids
Hybrid Technology
Identifying a Hybrid
First Responder’s Approach
Vehicle Specifics & Emergency 
Response Guides (ERGs)
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Click to start intro film
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First Responder’s Approach
Toyota Prius Smart Key System

Optional item on Prius
Does not require key to be in ignition

As long as the transponder 
is in the vehicle, the system 
can remain “on.”

Press POWER button on dash to turn car on/off.
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Hybrid Batteries
Batteries ALWAYS have voltage.
Never attempt to open or repair a 
battery pack.
Batteries are not generally explosive.

Toyota Prius battery pack

Note:
Special 
procedures 
are needed 
if battery is 
on fire.
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Battery Fire Procedures
To extinguish a NiMH battery, use 
large amounts of water (250 gpm).
Some recommend a class D type 1 
fire extinguisher. (Type 2 contains 
copper which can create an 
explosive reaction.)
Another option is to allow the 
battery to burn itself out.
Note: A Self-Contained Breathing Apparatus (SCBA) should 
be worn throughout the duration of the fire.



Copyright © National Alternative Fuels Training Consortium, 2007 How Can We Work Together?

Outreach and Education 

National AFV Day Odyssey
Largest Education and Outreach Event 
Ever Conducted

NAFTC also attends/displays/conducts 
workshops at numerous conferences 
and meetings
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National AFV Day Odyssey
October 12, 2006
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Odyssey 2006 Statistics

Total attendees: 
39,163
Total countries: 3
Total sites: 60

United States: 57 sites
Canada: 2 sites
Germany: 1 site

Total 
states/provinces: 33

Many Clean Cities Coalitions 
Participated in Odyssey
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Additional Governmental Support
Congressman Peter J. Visclosky of Indiana

Tribute on the floor of the House of 
Representatives

• South Shore Clean Cities, Inc. 
• Ivy Tech Community College 

Governor Tom Vilsack, Iowa
Proclamation
• Des Moines Community College

Mayor Robert E. Walkup, City of Tucson
Proclamation
• Tucson Regional Clean Cities Coalition
• Pima Association of Governments
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October 2008…

Tentatively will be held on:
Thursday, October 2nd / Friday, October 3rd

Thursday, October 9th / Friday, October 10th

Ties into Energy Awareness MonthOctober 3, 2008
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Site Coordinator Notebook
• Pre-Planning 

Coordinator designation
Site selection
Planning committee selection

• Planning
Event planning
Media planning
Web site development
Deliverables planning

• Post Event
Deliverables
(Pictures, Media Coverage, 
Number of Attendees, etc.)



Copyright © National Alternative Fuels Training Consortium, 2007 How Can We Work Together?

Odyssey ’08 
Materials
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In Summary

How can we work together?
NAFTC can:

Develop Curricula and Workshops
Provide Training, Outreach and 
Education
Conduct National AFV Day Odyssey 
with you as Partners
Develop Programs through 
Partnerships with you and others
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Contact
Al Ebron
NAFTC
Ridgeview Business Park
1100 Frederick Lane
Morgantown, WV 26508
(304) 293-7882
(304) 293-6944 fax
al.ebron@mail.wvu.edu
www.naftc.wvu.edu
www.nationalafvdayodyssey.org
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