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Driving
with
methane

A system that uses both
gasoline and natural gas
can cut air pollution

by Edward Gross

Various remedies have been tried to
reduce auto-exhaust emissions, from
catalytic mufflers, to pumps that pro-
vide air to burn pollutants in the ex-
haust parts of the engine, to carburetor
and distributor design changes. Al-
though significant reductions have been
achieved, costs, parts wearing out, in-
adequate maintenance and increases in
the auto population tend to offset any
gains.

Abandonment of the internal com-
bustion engine in favor of cars powered
by steam (SN: 9/20, p. 247), electric-
ity or chemical fuel cells has been
proposed. But because of the heavy fi-
nancial investment in the internal com-
bustion engine, its high performance
characteristics and the engineering prob-
lems still facing its challengers, replace-
ment technologies face a long, uphill
fight, with few betting on success.

A compromise system has been
developed, one that handles the air pol-
lution problem without the frontal
assault on Detroit that scrapping inter-
nal combustion engines would repre-
sent. The Pacific Lighting Service Co.,
a natural gas utility firm based in Los
Angeles, a year ago came up with the
dual-fuel system (SN: 7/26, p. 84),
whereby cars, trucks and buses have
the option of operating on gasoline or
on compressed natural gas: methane.

The company started by converting
30 of its own vehicles. It is now con-
verting an additional 1,500, and the
idea is beginning to catch on. The Fed-
eral Government’s General Services
Administration intends to have 1,000
of its 51,123 vehicles converted to the
dual-fuel system by the end of this year
(SN: 1/3, p. 12). And last month
California’s Governor Ronald Reagan
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The system carries natural gas from a pressurized tank into the engine.

announced that his state’s fleet of
28,500 vehicles will eventually be con-
verted to the system.

Converting to the system is a simple
matter that any auto mechanic can do
with a little instruction. Furthermore,
the few moving parts in the system, and
its adaptability, permit its continual use
on successive vehicles. “It can be re-
moved from one vehicle in less than
an hour and placed on another in about
four hours,” estimates S. Smith Gris-
wold, former associate director of the
Federal Pollution Abatement Control
Center, who left to join Natural Gas
Vehicles, Inc., a subsidiary of Pacific
Lighting located in Washington, D.C.

There are only three main parts to
the system, functionally speaking: the
cylinders of compressed methane, the
regulator and the gas-air mixer.

The pressure cylinders, which
range from 30-pound units containing
100 cubic feet of gas to 100-pound
cylinders containing 300 cubic feet,
can be put in or under the flatbed of
a pick-up truck, in the trunk of a car
or under, in or on a bus or truck. The
function of the regulator is to reduce
the pressure of the gas coming from the
highly pressurized cylinder so it can
feed into the gas-air mixer mounted on
top of the carburetor. The mixer, the
heart of the system, is the equivalent
of a carburetor and air filter and re-
places the ordinary air filter that sits
on top of the engine.

Once the system is connected, all
the driver need do is push a choke-
like cable attached to the dashboard
to switch from gasoline to natural gas.
This can be done while the vehicle is
in motion. The natural gas leaves the
cylinder and travels via a fuel line to
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Refueling and range are problems.

the regulator in the engine. There it is
reduced to the proper pressure and fed
into the mixer where it is combined
with air in the proper ratio for com-
bustion and passed into the engine.

As for refueling costs, natural gas
is cheaper than gasoline, says Edward
Falck, president of Natural Gas Vehi-
cles, Inc. “We figure the fuel savings
on a taxi operating only 100 miles a
day could pay for the cost of conver-
sion in less than a year.” He puts the
cost of the entire system, including a
tank, at about $350.

Robert L. Kunzig, administrator of
the GsA, agrees that the system is a
money saver: “We estimate that the
cost of converting the vehicles to the
dual-fuel system can be recovered in
18 months through reduced operating
and maintenance costs.”

It is the number and size of the
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Heart of the system: the air-mixer.

cylinders that determine the mileage
range, along with the size of the vehi-
cle, its type of engine and the load it
carries. A 250-cubic-foot cylinder, for
example, will give the average six-
cylinder sedan a range of about 50
miles. The maximum range using two
300-cubic-foot cylinders is 120 miles.
Liquefied natural gas would be an even
better fuel because it could increase
this range to more than 700 miles, but
it is much more expensive.

Because of its limited mileage, the
system is not meant to be operated on
natural gas when on the open road,
where auto emissions are not such a
problem. At speeds from 40 to 70
miles an hour nearly complete gasoline
combustion occurs and there are hardly
any pollutants. It is the stop-and-go
of city traffic, where incomplete com-
bustion produces polluting nitrogen
oxides, hydrocarbons and carbon mon-
oxide, that the system is designed for.

Refueling will also limit its use.

It is not being aimed initially at the
private auto owner, but rather at the
fleet owners of taxis, buses and trucks.
Such fleet owners would be the only
ones with central refueling plants neces-
sary for making the system work.

Although the initial marketing target
is fleet owners, Griswold thinks the
dual-fuel system eventually will reach
the private auto owners: “As the popu-
lar demand increases, service station
operators will install compression fa-
cilities for the American motorist,” he
predicts, adding that the demand is
necessary to justify the cost of instal-
lation.

Reine J. Corbeil, Pacific Lighting’s
project manager, cites certain opera-
tional advantages in having the system,
advantages such as quick starting in
cold weather, since the fuel already is
a gas, no vapor lock in hot weather
and low maintenance costs because of
cleaner fuel.

In addition, there is no venting of

pollutants from the fuel; evaporation
of gasoline from the carburetor is
a significant pollution contributor in
standard engines. There is also no
safety problem. Should a leak occur,
natural gas, being lighter than air,
would rise and dissipate, whereas gaso-
line can collect in a puddle. Especially
important is the fact that the ratio of
gas to air in which combustion can
occur is confined to a narrow range.

There is a debit side, Corbeil admits.
“Space will be taken up by tankage,”
he says, “because we have chosen not
to modify the engine in any way. There
is also some slight power loss at the
higher speeds.”

But what of the prime reason for
the system’s existence: reduction of
air pollutants? How well does it do that
job?

Boasts Corbeil, “We are able to ac-
complish a 90-percent reduction in
emission of gaseous contaminants.”

Comparison test results by the Cali-
fornia Air Resources Board on a 1968
car equipped with an exhaust control
device and the dual-fuel system showed
that, when operating on gasoline, the
car emitted 28.8 grams of carbon mon-
oxide per mile. When burning natural
gas, the amount was reduced to 2.1
grams per mile. In the case of hydro-
carbons, the corresponding figures were
2.56 grams per mile down to .3 gram
per mile. And for oxides of nitrogen,
they dropped from 3.8 grams to .5
gram. The differences were even greater
when the dual-fuel system was com-
pared to an earlier model car with no
control device.

‘‘We ran most of the approval tests
for the natural gas system at this
laboratory,” says John Chipman, super-
vising engineer for the California Air
Resources Board, “and we found that
natural gas simply produces less pol-
lutants. The pollutants it does emit are
less reactive as far as smog formation
is concerned; their composition is sig-
nificantly different.”

Of course, for the present, the solu-
tion to the auto-exhaust problem re-
sides with the auto industry itself. It
will have to clean up the internal com-
bustion engine or go to more uncon-
ventional power sources, and heads of
both Ford and General Motors have
announced intentions, at least, of work-
ing on cleaner internal combustion
engines.

In the meantime, however, the dual-
fuel system is an effective way to re-
duce air pollution. Says Kunzig, “If
the system is successful—and we have
every evidence that it will be—Gsa
can make a considerable contribution
toward reduction of the air pollution
that plagues our metropolitan areas.” O
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