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VICE PRES. TREASURER MEETING NOTICE
oE Harvast et B Tt
arves fanxz1a The next FVEAA meeting will be
Naperviile Il 60565 LaGrange 11 60525
108/420-1118 708/246-3046 gﬁNUAfRD\; 18éh 1 a;
nilege of DuPage Building
SEGRETARY NEWSLETTER EDITOR 220 & Lanbert Rd. Glen Ellyn
9421 N. Kildare 6542 Fairmount Time Mesting 7:30 P.M. sharp.
%3‘} ;41%633076 %’g? 8- gggve 11 £0516 Ue can arrive at 7:00. Guests
' are velcone and need not be
nenbers to attend the meeting.
DEADL I NE for neusletter STUFF.- in my hands NOTE: Enter at ERST entrance.
the friday before the next mesting. Editer Ve meed in room & K-157

THE PREZSEZ

At the time of newsletter preparation, it is uncertain how middle-east
developments will affect petroleum supplies. Your electric car could suddenly
become a valuable possession. Hooray for energy independence !

This will be the last newsletter mailed to members who have not renewed
their membership. Most have "re-upped"” for another year.

It has been some time since we have had an open agenda so the January 18th
meeting will give members an opportunity to speak their minds, after a few

pending matters are concluded.
-+

FVEAA

FOX VAILLIL.EY EILECTRIC
AUTO ASSOCIATION
6542 Fairmount Downers Grove 11 60516 FIRST CILASS

ADDRESS CORRECTION .
REQUESTED e
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FVEAA ELECTRIC CAR CONVERSION MANUAL
PART I, GETTING STARTED - BUDGETING AND CAR SELECTION

This series of ©papers is intended for the person who wishes to
enjoy the benefits of electric car ownership but is unwilling to await
the time when they may be purchased commercially, or who wishes to
recycle a conventional car at a modest cost. Since its founding in
1975, over 20 FVEAA members have converted various conventional cars to
electric power and have 15 years of construction and operating
experience to share with persons who have recently become interested.

The first step in the project is to establish a budget so you will
not be surprised midway thru the work. The major components in a
conversion are listed below:

Item Cost Range

Recyclable Car $ 200-600
Electric Motor 200-500
Speed Controller y 300-900
Batteries (Assume a 60 volt system) 600-700
Battery Charger 200-400
Power Cables & Connectors 200
Control Wire, Relays,Meters &

Other Miscelleaneous Material 200
Machine Shop Work 200
Welding Shop Work 100

Total $ 2,200-3800

The car selected will have a major effect on the final outcome
of the project. The best conversions have used a lighweight subcompact
car, preferably one that has an inoperative engine. These can usually
be purchased from a salvage yard or disgruntled owner for a few hundred
dollars. Scan your local newspaper ads. If you buy the car from a
salvage yard and receive a salvage title, be prepared for some extra
work to get it licensed by the Secretary of State. The better shopper
you are, the less your project will cost.

Remember that RUST is the single item that will eventually
send your electric car to the crusher. The drivetrain components may in
good operating shape and reinstalled in another vehicle, but rust will
not only cause you a lot of extra work initially but it will also impair
your enjoyment of the car. Select a car with a body in good shape.

Avoid cars where replacement parts for brakes, shocks,
steering components, suspension members, and accessories such as
taillight lenses will be are hard to find and expensive. Select a car
where these components will be available at reasonable cost. It can be a
frustrating experience to search for some small, but vital component
that needs replacing.




Getting Started Page 2/%3

The car you select will determine what you c¢an do with a
conversion. Table I 1lists representative subcompact cars with their

original specifications:

TABLE I
CARS SUITABLE FOR CONVERSION TO ELECTRIC POWER
Car Weight F/R % Net HP @ RPM Ratio RPM/Mile 0-30 MPH
Geo Metro (88) 1640 47/53 55 5700 3.95 4.5
Honda Civic (1300) 1760 62/38 63 5000 3.30 3060 4,1
(88) 2138 60/40 92 6000 4,16 3.6
Ford Festiva (87) 1713 - 58 5000 3.78 4.1
Fiesta 1800 63/37 66 5000 3.15 3070 4.1
Dodge Colt 1800 62/38 70 5200 2.97 2750
Renault LeCar 1830 59/41 60 6000 3.72 3480
Yugo (87) 1832 64/36 54 5200 3.76 4.8
Chevy Spectrum (86) 1874 63/38 70 5400 3.58 3.58 3.9
VW Rabbit (84) 1930 63/37 71 5800 3.78 3455 3.0
Alliance (88) 1960 - 77 5000 3.56 3.8
Mazda GLC 1980 55/45 6b 5000 3.73 3405
Datsun 310 2000 62/38 65 5600 3.46 3170
Subaru (84) 2050 64/36 67 5200 3.81 3480
Audi Fox (87) 2070 61/39 78 5500 3.70 3380 3.6
Ford Escort (86) 2080 62/38 80 5400 3.738
Chevette 2110 53/47 70 5200 3.70 3380
Hundai Excel (87) 2150 63/37 68 5500 3.47 4.2
VW Dasher 2160 61/39 78 5500 3.74 3420
Dodge Omni (85) 2200 62/38 70 5200 3.37 3105
Toyota Corolla (88) 2242 60/40 90 6000 3.72 3645 3.8
Honda Accord 2240 59/41 72 4500 3.05 2785
Nissan Sentra (84) 1855 55/45 67 5600 3.36
(87) 2326 - 70 5000 3.89 5.4
The original curb weight listed in Column 2 will determine how many
batteries you can expect to put into the car. You will remove 2-300
pounds of engine-related parts from the car. Each golf-cart type deep
discharge battery you install will weigh about 70 pounds, including

rack. Motor weight will add about another 100 pounds. To stay within
the original car specifications, the pasenger load must be reduced. You
will be in for extensive modifications if you exceed the gross vehicle
limit (GVW) for your car. Check this parameter carefully. Table I DOES

NOT list GVW.

The third column lists the weight distribution between the front

and rear wheels of the car. This will determine WHERE you can 1locate
batteries. The ideal ratio of 50-50 is seldom found in front-wheel
drive cars. Too much weight in the front may cause difficult steering.

Too much weight in the rear may cause difficulty with emergency braking.
Your converted car should keep the same weight distribution as the
original spec. Battery placement requires individual attention and

ingenuity.
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The fourth column lists the horsepower developed by the original
car engine and the rpm at which it is achieved. The performance of your
converted car will probably not match this number but it is a factor to

be considered.

Motor selection will be influenced by the data in the sixth and
seventh columns which show the final drive ratio and the RPM per mile of
travel. This will be covered in a later paper.

The 0-30 mph acceleration performance is listed for reference.

The battery weight ratio is one of the early and most important EV
decisions. A converted car realistically will end up with 25-30% of its
curb weight made up of batteries. The curb weight of the EV will
probably be 20-30% above the original value listed in Table 1I.

Early in the project you should define how you intend to use the
car. An electric can be tailored to your expected use. The factors to

be considered are:
]

1. What is the desired acceleration rate?
2. Top speed?
3. Single-charge operating range?

You must set realistic expectations. Faster acceleration will require
additional Dbatteries or sacrifice of battery life and less effficient.
Higher top speed will increase battery weight. The further you want to
go before recharging the more batteries will be needed. Based on FVEAA
experience, a converted car can accelerate from 0-30 in 6 seconds, have
a top speed of 50 MPH, and go up to 30 miles without recharging. An EV
with this performance will be a useful urban transportation tool.

A VW Rabbit will be wused to illustrate how the prceeding
information can be utilized. A passenger weight of 150 lbs each will be

assumed, The curb weight listed in Table I is 1930 lbs. The GWV for
this 4-passenger car would be 1930 + (4)(150) = 2530 lbs. The net
weight after engine removal would be 1930-300 = 1630 lbs. Carrying 1
passenger makes the pre-conversion car net weight 1780 lbs. Subtracting

this from the GWV yields a conversion parts weight of 750 1lbs.

When the 100 lbs of motor weight is subtracted, we find that 9.28
batteries can be accomodated. Rounding up to the next integer would say
that based on these assumptions, a 60-volt system with 10 deep discharge
batteries can considered. At 700 pounds, the power batteries would make
up 27 % of the EV curb weight. The 63/37 weight distribution requires 6
of the ©power batteries be located in the front and the remaining 4 in
the rear of the car. Fitting them in poses an interesting challenge.
The curb weight of the converted car is 2430 lbs.

In the next paper, the performance of the VW Rabbit conversion will

be calculated.
W H Shafer (11/21/1990)
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. Lhrcago Tribune, Saturday, January 5, 1991

Deadllne dl‘lVES race
for electrlc vehicles

LOS ANGELES (Reuters)—
Spurred by California’s tough
emission standards, automakers
are scrambling to develop electric-
powered vehicles, but high costs
and a limited dnvmg range are
proving tough hurdles.
+“No one has yet found the
breakthrough to produce a high-
energy, long-range, low-weight and
low-cost. battery,” said Francois
Castaing, vice president of vehicle
engineering for Chrysler Corp. He
was attending the Los Angeles
auto show.

Friday, Castaing said the No. 3
U.S. automaker, in conjunction
‘with the California-based Electric

Power Research Institute, plans to

develop an electric mini-van.

", Automakers face a 1998 dead-
line in California for commercial
output of electric vehicles.
_California enacted strict auto-
mobile emission standards in Sep-
tember that require the sale of ve-
hicles that do not emit pollutants.

. The tough standards will be
phased in, starting in 1998.

- Electric vehicles are the only
current technology that can meet

Chrysler Corp. said Friday it's developing an elec-
tric mini-van powered by iron-nickel batteries that

the zero-emission standard,:indus-
try officials said.

“By 1998, 2 percent of the vehi-
cles that we sell in California have
to be zero emission,” said Roberta
Nichols, manager of the alternate
fuels department at Ford Motor
Co., the No. 2 U.S. automaker.

That 2 percent amounts to
about 40,000 vehicles, The Cali-
fornia requirement expands to 10
percent or about 200,000 vehicles,
n 2003.

The state is a crucial market for
the auto industry, California has
about 11 percent of the U.S. pop-
ulation and about 12 percent of its
vehicles, according to General
Motors Corp. spokesman Bill Ott.

Chrysler unveiled a prototype
electric mini-van Friday. The vehi-
cle, called the TE Van, uses
nickel-iron batteries and has a
range of about 120 miles.

Ford, meanwhile, displayed an
electric van that uses sodium-sul-
phur batteries and has a range of
about 100.miles,

While Ford and Chrysler are fo-
cusing on vans, No. 1 U.S. au-
tomaker GM is working on a two-

seat electric sports car with a
range of 120 miles. The car was
unveiled a year ago.

Castaing said the nickel-iron
battery’s long life give the Chrysler
van an edge. The batteries last
about 100,000 miles, but have a
grolected cost of about $6, 000 to

10,000, he said. By comparison,
the sodium-sulfur batteries in
Ford’s van last about 30,000 miles

~and cost about $3,000 to replace.

Ford and Chrysler said the long
time needed to recharge batter-
ies—about eight hours—and the
limited range make the commer-
cial delivery truck market a prime

© target. “That’s probably the first

' commercial market,” Castaing
said. .
The weight of the batteries also

poses challenges.
The batteries add about 1 800

‘mlm -van. “That’s like saying the

mini-van has to carry an extra 10
people all the time,” Castaing
said.

Chrysler said if the necessary

- breakthroughs in battery technolo—

. gy are found, the mini-van’s devel-

opment could be completed as
early as 1995,
GM said last year that its elec-

' tric car would require three to five
. years to develop.

Reuters photo

last for about 100,000 miles. The van could go
;about 120 miles before recharging.
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PUTTING A 10-KILOWATT ENGINE
UNDER A PONTIAC’S HOOD

t
|

shuttle, they’re showing up at
utilities, and they may be in
homes someday. But to Harold E.
Helms, chief of vehicular-systems de-
. velopment at General Motors Corp.’s
i Allison Gas Turbine Division, their real
. potential lies in charging up electric
. cars. Helms is heading a two-year, $14
million project to develop a 10-kilowatt
i fuel cell for just that purpose. “They
. are the wave of the future,” he says.
Longevity is one of the things Helms
likes about fuel cells. The batteries in
electric-car prototypes can go for, at
most, 50,000 miles before they need to
be replaced. They also need to be re-
charged after only 120.miles or so. But
fuel cells powered by methanol could
go for 200,000 miles with only minimal
maintenance, says Helms. And they
would use only half the fuel of internal
combustion engines. Best of all, fuel
cells emit none of the noxious fumes
and only half the carbon dioxide of to-
day’s engines.
SAFE ACID. For safety reasons, fuel
cells designed for spacecraft and indus-
try can’t be put in cars. They operate
at high temperatures using extremely
corrosive electrolytes. Molten-carbon-
ate fuel cells, for example, run at
1,200F and “the acid could eat the skin
off bones,” says Helms. He is experi-
menting with a so-called proton-ex-
change fuel cell that operates at a
modest 212F. Its electrolyte is sulfonic
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acid, which scientists at Du Pont Co. £
have learned to bond with a Teflon-like R
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hey do not directly

e resources CAFE is meant to help preserve.
formula that includes factors such as elec-

material to form a membrane. This
membrane “locks up” the acid so it can
be handled safely.

Still, there are lots of hurdles. “To-
day, the fuel cell is not practical from a
cost standpoint,” concedes Helms. The
membrane alone costs about $1,000 a
square foot, partly because it is made
in gych low volumes and partly be-
cause platinum is sprinkled on its exte-
rior to help conduct electricity.

To get the cost down, GM has hooked
up with Dow Chemical Co., which is
making a cheaper form of the mem-
brane. Helms is hoping the cost will
drop to about §5 a square foot in mass-
production volumes. He’s also trying to
reduce the amount of platinum to the
level used in catalytic converters. The
goal: Get the cost of the fuel-cell sys-
tem down to about $2,000—competitive

with an internal combustion engine.
Another obstacle is that, at 700 WHEATON COMMUNITY

pounds, the fuel-cell unit is nearly RADIO AMATEURS

twice as heavy as a typical four-cylin-
der engine. And it would have to be
teamed with weighty batteries to give HAMF EST - ,91
a car enough reserve power for rapid
acceleration and hill-climbing.

Still, Helms is optimistic. By 1996, FEA MARKET
after a second phase of research, he
plans to have a prototype car with an SUND AY

80-kw fuel cell. The next question: Can
he make it roar like a Corvette?

By David Woodruff in Detroit J ANU ARY 27 ’ 1991
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HOW A FUEL CELL WORKS... THE ODEUM

Hydrogen atoms from a fuel such as naturl gas diffuse through an Villa Park. Illinois
’

anode. The anode strips off electrons, producing an electric current.
The circuit is completed when electrons return to the cathode, where

they are picked up by oxygen atoms from air. Hydrogen and 8 :OO AM — 3 :OO PM

oxygen meet and combine in the electrolyte to form steam
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