October 20 2011

QAE o
SAEARZONAHEADA

MEETING:Oct.20

Section Web Site: www.saearizona.org - Sign up for your newsletter on our website.
Dag 208 2id 208 20g 208 248 24 2
=

HIGHLIGHTS...

- Synthetic Gasoline
- About Dr. Robert Falco
- Message from the Chair

- Discussion of Tucson Sub-
Section

- Meeting Schedule

- Recap of September Meeting
- GM’s New Collision Avoidance
- Upcoming SAE Events

"Synthetic Gasoline from Bio-Wastes and Solar Energy"
by Bob Falko

The need to transition to non-petroleum based lig-
uid fuels grows, both because of the economic penalty that
oil will continue to impose, and because of the build-up of
greenhouse gases its use results in. The transition needs to be
on a large scale. The needed alternatives to petroleum-based
fuels should preferably be obtained from domestically avail-
able resources that can be increasingly composed of a high
percentage of renewables. The new fuel must be produced as
green as possible, and burn as green as liquid fuel can. To
date, solutions that ate economically viable, and environ-
mentally friendly, have not been found. However, by con-
centrating solar energy to greater than 1100 C we can do this.
We propose a drop-in solution that meets these goals. It is
essentially synthetic gasoline. During the process, the feed-
stock will gain 30% additional energy from the sun, as it
undergoes conversion in solar ovens. The process itself
serves to recycle car-
bon dioxide! To get
the ball rolling on a
large scale, we propose
to initially use natural
gas and carbon diox-
ide as the feedstock.
But because natural
gas s
methane,

primarily
and since
methane can also be
made renewably by
anaerobic digestion of
biomass wastes
(resulting in what is

called biogas), as cities

anaerobic digesters, biogas should be increasingly used as the
feedstock, making the process more and more renewable. As
an example of scale, the manure from ten cows can provide
680 gals/year of gasoline - more than the average American
driver uses. Driving with this gasoline would be overall carbon
negative, no sulfur, and lower NOx. Using the proposed syn-
thetic gasoline requires no modifications to existing engines,
or modifications in our current fuel delivery infrastructure. It
does not require burning of any of the feedstock. It does not
threaten our food supply and addresses a major waste prob-
lem. It can free us from using imported oil, and would be a
major job creator.

Dr. Robert Falco

Institute for Energy Resourcefulness and
SABRE LLC (Solar Augmented Biomass Renewable Energy)

Dr. Robert Falco holds BS J?&;f o
and MS Degrees in Aeronautical

Engineering from the Polytechnic | (,,
University. At Princeton he earned ;
a PhD in Aerospace and Applied
Mechanics and went on to do 4.5
years of Post Doctoral research
work at Cambridge University, then
the wortld center for fluid turbu-
lence. Robert joined the Mechanical
Engineering  Department  of
Michigan State University, where he became full professor and
established the Turbulence Structure Laboratory, doing research and
teaching for 19 years on energy transfer in fluids. Robert also has
been a consultant for National Laboratories such as LANL, LLNL
and NASA, as well as AFOSR, ONR, DOE, and some of the lead-

ing Aerospace Companies such as Boeing, and automobile compa-
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and  farms  install nies such as Ford.
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Presentation - 7:30 pm (Paste address into Google for map.) Students - $12 no charge
Hotel - 480.894.1600 Payable by cash or check
RSVP by Monday Oct 17 _info@saearizona.org




Message From the Chair

Welcome back to the
2011/2012 season for SAE Arizona/
Nevada Section. We had an interest-
ing meeting with Jason Lipscomb
from Bombardier. He presented a
great technical presentation on the
Sky Train. See the
September recap for more details.
We had Wade Gyllenhaal, the
President of the ASU SAE Student Section present for our
Coffee Talk. Wade has some great vision for the ASU Section.
Ward Atkins presented on a Refrigerant Symposium that hap-
pened this month. It was a nice meeting. For our October
Meeting, Bob Falco will present on the topic of "Synthetic
Gasoline from Bio-wastes and Solar Energy”. We look for-
ward to seeing you there. Our speaker calendar is filling up
and we are down to finding one more speaker for this spring,
Toyota has committed to presenting in March or April 2012.
I am working at pinning them down for a particular month.
We have a list of fine speakers for this season. Come and join
us for some great topics and networking.

We are still looking for a member to serve as the
Secretary for our Board. We are anxious to fill that remaining
slot. I will buy your dinner at an upcoming AZ SAE Dinner
Meeting if you can step up and serve in that position or rec-
ommend a member that will fill the position. This is condi-
tional on the Board approving the candidate. I look forward
to hearing from you.

In November, Matthew M. Miller and Rick Rachner
from the SAE Foundation will be attending our dinner meet-
ing. John Lester will be presenting a check from our
Arizona/Nevada Section to the SAE Foundation. If you
would like to contribute additional donations to this great
foundation, please contact John Lester at john-
lester@sprintmail.com.

Can you believe that they are selling Fiat automobiles
in the US again? No, not Fiats with a Chrysler badge, but actu-
al Fiats automobiles. After a 30-year absence, the Fiat 500 will
be sold through Chrysler dealers and some new Fiat dealers.
Some of the Fiat 500’s will be manufactured here in the states.
Time will tell on how the public receives them.

Phoenix

Larry Wilson - Chairman

is coming with be owlOOdegree temratres
and I am excited about this opportunity to serve as your Chair
for the 2011/2012 season. I'll see you at the next dinner meet-

ing.

Larry Wilson Chair SAE Arizona - Nevada Section

Recap of September Meeting
by Bob Holso

Thanks to Bill Gest, we were fortunate enough to
have Jason Liscomb, APM Vehicle Systems Manager for
Bombardier Transportation speak to us about the Phoenix
Sky Train — the new automated people mover (APM) under
construction at Phoenix Sky Harbor airport. If you’ve been
to Sky Harbor airport in the past several months, particularly
in the area of Terminal 4, you’ve most likely seen the building
activity that is occurring; largely above the road surface, high
in the sky.

The new APM system is intended to reduce vehicular
congestion around the airport terminal area and move trav-
ellers in a much more efficient manner than current opera-
tions. Today, an army of buses shuttle workers and travellers
from parking lots surrounding the airport to and from their
terminal destinations.

There are essentially three stages to the project. The

first stage, scheduled for completion in early 2013, will con-
nect the Light Rail system to an APM platform at 44th Street
and Washington and a platform at the East Economy Parking
Lot with a final connection to Terminal 4. The second stage
will extend the route a half mile to Terminal 3. This stage is
anticipated to be operational by 2015. Project cost for the
first two stages are estimated at $1.5 billion.
A third, and currently unfunded stage, will extend the APM
past Terminal 2 to the Rental Car Center at 16th Street and
Buckeye. This portion of the project would be finished in
2020.

The Phoenix Sky Train will be a driverless system

which will provide increased safety by eliminating the risk for
human error. It will run 24/7 with the ability to add and
reduce the number of cars based on customer volume. Phase
one will have a total of 18 cars when operational.
Each car will be monitored from a computer control center.
They will be equipped with visual surveillance cameras, pub-
lic address capabilities, internal and emergency telephones,
and several other redundant control systems for communica-
tions and safety. Each car will have a capacity of 56 passen-
gers and generally run in groups of three, for a total of
approximately 160 passengers per trip. Estimates are that
16,000 passengers using the APM will be transported each day
at Sky Harbor.

The cars are 40 feet in length and weigh about 30,000
pounds. Each car will be equipped with two 4.1 ton air con-
ditioning units. They will use a combination of dynamic and
friction braking to control stops. All of the operational equip-
ment for the cars is neatly packaged below floor level. This
includes HVAC units, motors, batteries, compressors, brake
resistors, bogies / suspension systems and the power collection
system.

It is anticipated that the Phoenix Sky Train cars will
operate (given normal maintenance) for at least twenty five
(25) years in passenger service without compromising safety
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or performance of the body, chassis, and running gear.

Bombardier — About the Company

Bombardier started operations in 1942 as a develop-
er of the snowmobile. Since then they have diversified into
the mass transit and the aerospace industries (including acqui-
sitions such as de Havilland, Learjet and Short Brothers).
From the mass transit perspective, they specialize in several
different transportation systems, like automated monorails,
automated people movers (APM), light rail, metro systems,
advanced rapid transit (ART) and intercity systems.

Bombardier Transportation, with corporate offices in
Montreal, Quebec, has a worldwide workforce of 65,400 peo-
ple, revenues of nearly $18 billion and is listed on the Toronto
Stock Exchange (BBD). They are responsible for over 60
transit systems delivered in 16 countries around the globe; 32
of which operate in urban applications and 23 in airport set-
tings, including APM systems currently in service in Dallas
(DFW), London (Heathrow) and Tampa (TPA) -

Bombardier’s first commercial APM system, built in 1969.
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Camera-Based Collision Alert Debuts on
GMC 2012 Terrain

2012 GMC TERRAIN USES INDUSTRY-FIRST SINGLE
CAMERA-BASED CRASH AVOIDANCE SYSTEM

Center icon lights ap when following.
100 closely and fiashes with audinle chimes
when there is danger of collision

Right icontums ta
amber from green

when unsignaled
lan: change begins

LANE DEPARTURE WARNING

—_——

Windshield-mounted |
camera looks for -
vehicles and ¥ \
lane markings b

DETROIT — The 2012 GMC Terrain smaller SUV
features the industry’s first crash avoidance system that exclu-
sively uses a single camera to help drivers avoid front-end and

— FORWARD COLLISION ALERT
=
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unsignalled lane departure crashes.

Terrain’s new active safety system uses a high-resolu-
tion digital camera mounted on the windshield ahead of the
rearview mirror that looks for shapes of vehicles and lane
markings. The system uses audible warnings and a high-
mounted visual display to warn the driver if he or she is fol-
lowing another vehicle too closely, when a collision is immi-
nent, or when departing a lane without signaling first.

According to National Automotive Sampling System
estimates, rear-end crashes account for approximately 28 per-
cent of the nearly 6 million police-reported incidents that
occur annually. The National Highway Traffic Safety
Administration maintains that the majority of rear-end colli-
sions involve driver inattention, and the Insurance Institute
for Highway Safety says forward collision warning systems
have the potential to help prevent such crashes.

“Digital image sensors are used in just about every-
thing from cameras to mobile phones to computers and this
is making them a more-affordable alternative for use in vehi-
cles,” said Raymond Kiefer, General Motors Technical Fellow
for crash avoidance systems. “By combining a digital camera
with state-of-the-art image processing algorithms, we’re able
to estimate when a crash may be imminent.”

Terrain’s warning display contains green “vehicle
ahead” and “lanes detected” icons, as well as flashing red “for-
ward collision alert” and amber “lane departure warning”
icons that are accompanied by warning chimes. Forward col-
lision alert operates at speeds above 25 mph and warns a driv-
er if they are following too closely or in imminent danger of
a front-end crash. When a collision is predicted to be immi-
nent, vehicle brakes are pre-charged to help drivers quickly
reach maximum braking,

The forward collision warning software examines
each frame captured by the camera — about 14 frames per sec-

-3-



ond — searching for shapes characteristic of vehicles.
Detected vehicles are then checked over successive frames for
changes in size for calculating time-to-collision. The system
also uses speed, directional change, and how the accelerator
and brake pedal have been applied to determine when to alert
the driver.

The image processor also looks for lane markings to
provide lane departure alerts. If the vehicle drifts out of the
lane without a turn signal, the lamp switches to flashing amber
and is augmented by warning beeps.

The GM camera-based forward collision alert system
is listed at the Safercar.gov website as a result of passing three
track tests required by the NHTSA’s New Car Assessment
Program.

Upcoming SAE Events, Conferences, and
Symposia
SAE 2011 AeroTech Congress & Exhibition
When: October 18-21, 2011
Where: Toulouse, France

SAE 2011 Light-Duty Diesel Emissions
Control Symposium
When: November 2-3, 2011
Where: Ann Arbor, Michigan, USA

SAE 2011 Electronic Systems for Vehicle
Propulsion Symposium - For Improved Engine
and Powertrain Performance
(@loated with SAE 2011 Intdligent V ehide Systars Symposium -
A dvandng the Canneted Mohility Experienc)

When: November 8-9, 2011
Where: Troy, Michigan, USA

For Your Real Estate Needs
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DISCUSSION OF TUCSON SUB-SECTION

Tucson Connection Exploratory Committee

SAE Arizona-Nevada Section
Dr. Parviz Nikravesh Curt Pedersen
David Vasquez Ron Weary

A small Exploratory Committee, including Tucson
members, has been meeting to gauge the interest of Tucson
area members in having SAE events planned locally. A brief
survey was emailed to 100 members, 30 student members and
170 individuals with past interests in SAE. Pending favorable
feedback and support from Tucson members, a subgroup of
the Arizona-Nevada Section could evolve offering local
events that would be closer for members to attend.

If you are interested in being part of the “Tucson
Connection” and did not reply to the initial survey, please e-
mail Dave Vasquez at info(@saeatizona.org.

Arizona-Nevada Meeting Schedule

- October 20, 2011 Synthetic Gasoline from Bio-
wastes and Solar Energy
Brent Hendrickson, Chief Engi-
neer of GM's new small diesel

Chris Long, the Orbital VP

- November 17, 2011

- January 19, 2012

- February 16, 2012 TBD
- March 15, 2012 TBD
- April 19, 2012 TBD
- May 17, 2012 AWIM & University Students
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engineering

Proof Engineering is mechanical and structural engineering
consulting company in Chandler, AZ. We offer design,
analysis, product development, prototype and manufactur-
ing engineering services. Some of our core strengths are
specialty vehicles, mobility engineering, car seats and off-
road construction equipment. Please visit us at
www.proofengineering.com or call (480) 478-0041

Proof Engineering Co. supports SAE International.

Ana Logan
Realtor Your Friend and
Cell (480) 282-7678 active supporter of
Alogan@cox.net SAE since 1989
Larry Wilson Robert Holso
Section Chair Vice Chair Secretary

laryleti@cox.net
(480) 586-0916

rdholso1@cox.net

John Lester

Treasurer
johnlester@sprintmail.com
(480) 733-6532

Robert Riley
Newsletter Editor
623-872-8010



