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GM 10 OFFER 12 HYBRID MODELS

he most significant an-
Tnouncement involving ad-

vanced vehicle propulsion
systems by any automaker at the
2003 North American Interna-
tional Auto Show (NAIAS), the
world’s largest annual automobile
exhibition, was made by the
world's largest automaker, Gen-
eral Motors Corporation (GM). The
company revealed a program to
offer various hybrid electric drive-
train systems as options on up to
12 vehicle models by 2007,

The NAIAS announcement by
GM that It will produce a full line
of hybrid electric light duty vehicles
represents a major shift in corpo-
rate policy. Until now, GM has fa-
vored early applications of hybrid
technology in medium and heavy
duty vehicles. This approach was
reflected in its ParadiGM program,
unveiled at the 2000 NAIAS (see
Hybrid Vehicles, February 2001).

If fully implemented, the new
GM program could result in sales
of ane million hybrid electric ve-
hicles (HEVs) by GM before the end

ForD’s Mobprer U First HYyDROGEN HYBRID

'ord Motor Company unveiled
Fthe world’'s first super-
charged hydrogen internal
combustion engine (ICE) powered
hybrid electric automobile at the
January North American Interna-
tional Auto Show in Detrolt. The
concept small sport utility vehicle
(SUV) is called the Model U, It is
heralded by Ford as a major inno-
vation of the 21% century, in the
same way that its Mode! T was the
company’'s major automotive in-
novation early in the 20 century.
Like Ford's other hybrid electric
vehicle (HEV) developed to date,

the Hybrid Escape SUV now sched-
e T T AT i a T

e

of the decade. This is more than
three times the 300,000 HEVs
that Toyota Motor Corporation has
established as its corporate goal
for 2005, Tovota is currently the
world's leading manufacturer of
HEVs.

The GM announcement iden-
tified five models that will include
hybrid drive options. The company
said it would reveal seven other
HEV models at a later date. Al-
though prices have not been set,
the company said adding the hy-
brid technology option would cost
consumers between $1,000 and
$5,000 more thah the same model
with a conventional drive.

Four “Mild” HEV Models

GM will offer optional hybrid
powerirains on several of its most
popular trucks, sport utility ve-
hicles (SUVs) and midsize sedans
starting in late 2003. The first
two hybrid models will be the GMC
Sierra and Chevy Silverado pickup
trucks. Sales of the hyhrid pick-
ups will begin for flest vehicle cus-

uled to enter the consumer m *
allel “full” hybrid equipped with a
300 Volt hybrid traction power-
train, Unlike the Escape, which
has a gasoline powered ICE, the
M i led by pure com-

tomers in late 2003 and for retail !
consumers in 2004. ;

The drive system to be in- |
stalled on the pickups is a “mild”
hybrid configuration, only capable |
of improving fuel economy 12 per-
cent. Each Chewy Silverado and !
GMC Sierra will be equipped with
a b.3 liter Vortec V-8 engine, the .
same as the conventional versions .
of the truck. Instead of a conven-
tional starter motor and alterna- |
tor, however, the HEV versions in-
clude a 14 kilowatt electric motor
that is integrated between the en-
gine and transmission. 5

The electric motor provides
power during vehicle startup and
acceleration. The electricity can
be generated using power from the
engine or it can be obtained from
the onboard 42 Volt battery stor-
age system. The batteries are con-
tinucusly recharged from the re-
generative braking system when
the engine is operated and.

At a stoplight, the gasoline en-
gine stops running, but the acces-

GM Continued on Page 2...

Hybrid Powertraln

The Model U is powered by a
supercharged and intercooled ICE
that is optimized to run on hydro-
gen. Emissions are nearly zero, |
and the engine Is up to 25 per-|
cent more fuel efficient than a

pressed.hydrogen. Ford believes

the use of hydrogen in an HEV is
an important stepping stone to
fuel cell vehicles (FCVs), which can
also be powered by hydrogen.
Moraover, should the Model U uiti-
mately be commercialized, their
widespread use could help build a
hydrogen fueling infrastructure
for future FCVs.

“hydrogen ICE is based on Ford’s

comparable gasoline engine. The

2.3 liter, I-4 engine used in the
Ford Ranger, the European Ford
Mondeo and a number of Mazda
vehicles. The engine has been
optimized to burn hydrogen with
12.2:1 high compression pistons,
fuel injectors designed to handle

Mode! U Continued on Page 3...
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HvyBRID VEHICLES

.Continued from Model U on Page 1
hydrogen gas, a coil-on-plug igni-
tion system, an electronic throttle
and new engine management
software. Select specifications of
the Model U appear In the table
below.

Ford researchers believe that
the hydrogen ICE with supercharg-
ing can detiver the same power as
its gatoline counterpart and still
providé near zero emissions and
high ftier economy. The centrifu-
gal type supercharger in the Model
U provides nearly 15 pounds per
square inch (psi) of boost on de-
mand. The Model U also uses a
novel dual stage intercooling pro-
coss. After leaving the super-
charger, the intake alr passes
through a conventional air-to-air
intercooler, then through an air
conditioning-to-air intercooler for
a further reduction in tempera-
ture. Power losses up to 50 per-
cent that have plagued the perfor-
mance of many other hydrogen
powered automobile engines are
eliminated in the Model U,

The hydrogen ICE is coupled to
an advanced hybrid electric trans-
mission technology called the Ford
Modular Hybrid Transmission Sys-
tem (MHTS). The torque con-
verter from a conventional trans-

mission is replaced with a high-
voltage electric motor and two hy-
draulic clutches that permit the
motor to operate independently of,
or in concert with, the engine. The
electric motor simultaneously fills
the role of flywheel, starter, alter-
nator and hybrid traction motor.

Coupling the MHTS to the hy-
drogen engine produces a major
hoost in fuel economy. According
to Ford, the Model U has a fuel
economy of 45 miles per equiva-
lent gallon of gasoline and a range
of about 300 miles.

The Model U can carryup to 7
kilograms of compressed hydro-
gen gas onboard. lis four com-
pressed gas fuel tanks, made of a
3 millimeter aluminum pressure
barrier with a carbon fiber struc-
tural casing, are rated to an oper-
ating pressure of more than
10,000 psl. The fuel tanks are
located under the floor board be-
neath the passenger seats in the
middle of the vehicle.

Y _can operate on
either the hydro LG.Eengine or
hotl ra

lectric motor,
power. A regenerative brakmg
function reclaims energy that
would ctherwise be lost as heat,
storing it in the 300 Vo, air cooled
battery pack for the next accelera-

Parameter
Dimensions
Wheethase

Frant Track

Rear Track

Front Overhang
Rear Gvarhang
Fuel Type

Fue! Capacity
Englne

Engine Power
Hybrid Drivetrain
MHTS Power {peak)
MHTS Power (confinuous)
Torgue

Fuel Econemy

Emissions

THE FORD MODEL U HYDROGEN HYBRID

Specification

4,230 % 1,810 x 1,651 Millimeters

2,685 Milimeters
1,583 Milmeters
1,583 Millimeters
780 Millimeters
764 Millimeters
Hydrogen
7.0 Kilograms

2.3 Liter Supercharged and Interceoled |ICE

88 Kilowalls at 4,500 rom

Modular Hydrogen Transmission System

35 Kiiowatts
25 Kilowatts
154 Foot Pounds at 4,000 rpm
45 Miles par Equivalent Gallon
PZEV or Better

tion, passing maneuver or hill
climb.

When the driver comes to rest
at a traffic light, the engine is au-
tomatically switched off to save
fuel. When the accelerator is ap-
plied, the electrie motor instantly
starts the engine, the clutch to the
transmission engages and the ve-
hicle begins to pull away, all within
300 milliseconts————""

Small amotnts of nitrogen ox-
ides are produced by the combus-
tion process and even smaller
quantities of hydrocarbons result
from the burning of lubricating oil.
Even so, Ford believes the Model U
will easily comply with Calfomia’s
partial zero_emission vehicle
(P7EV  standards, while alsp.dem-
onsuaungua.g&pgrggnt L redugtion
in carbor-dioxide compared.to a

gascline engine,

Green Construction

The Mode| UTeatures advanced
materials designed to minimize the
environmental effects of automo-
tive manufacturing and disposal
after consumer use. Eco-effective
polyester is used inside the Model
Uon its seats, dash, steering wheel,
headrests, door trim and armrests.
This fabric can be recycled into
hase elements and reprocessed
into material fiber without losing
any performance qualities, and it
is made from renewable resources.

The Model U also uses a poten-
tial “biological nutrient” called
polylactide, or PLA, in the Model
U's canvas roof and carpet mats.
Renewable, plant based compo-
nents are used to replace petro-
feum based materials. The tires,
for example, use com based fillers
in place of carbon black. There are
also several soy based compo-
nemts in the Model U, including
polyurethane seating foam. Envl-
ronmental concerns in manufac-
turing are addressed with a new
UV-cure clearcoat system devel-
oped by Akzo Nobel,

Access: Ford, web

www.media.ford.com
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&' key. result ity the shlftmg
ngajor\ enargy. producing
suming Gouritries wil] be-a.
rapld expans:on in international
energy trade and a-major increase
in imparts, partlcwarly oil,-by na-
‘tions; Includmg the'U.s. and China;
that'are already heavily dependent
gn Imports.”
i Thes 2002 "WEO, predlcts that
Wor!dnenergy‘ ger willincrease an
aVerage of 1.7 percaent annually
through 2030,.although transpor-
tation demand; almost entirely
fueled by oil, wlll grdve by 2.1. per:
cent annually, the most’ rapld rise-
‘of -any energy -settor. The trans-
Rott sector i5 prmec:ted to. over-
take industry as the-world's larg-
ést energy consumlng sector some:
time ln the 2020s. The fastest
growfh |n pil use will occur in the
rapldly expanding: Aslan ecoro-
‘mies; ‘pacticularly i China’ and
Indla In absolute terms, the, larg
il demand will, oc-
fanidin; North Amerlca
PrOJected world ou prbductlom
s prcueqted to mcrease from-about
.\.?5 million barrefs per tiay,_now to

‘2Q30< The 2002 WEO predlcts tnat
oll productmn will-remain highly
.gon entrated it a snall:niimber:
ot B gy "xroduaers, although the
of ‘same’ gmaller- produqers
wnll grczw Meribérs-of the Drgam—
zation of Pétroteum, Exporting
CQ ies, (OPEC), particularly
‘those members fnthe Middie Eaist,
‘wilk markediy lncrease thelr share
Ag outpm from suoh matu[e Oll pro-
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Worth Séa doglinds’ 'The Middle
Edst holds well over half: the’
Wi rld‘s pro\ren reserves of cruda
-natural gas hqulds and .40
i { he prOJected undiscov
ered re50urces OFEC natuons are
aexpected to produce Well aver half
; orlds nll in 2030

Agcess: IEA, web MM, Qggd.arg




