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A positive displacement pump is one which traps a fixed amount of liquid and displaces it
inte a discharge section, although the heading encompasses a variety of methods to per-
form the function, with each best matched to the application.

When it comes to oil pumps, there are two difierent styles of pumping mechanisms, that he-
ing a spur gear (left) or gerotor (right).
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A vacuum pump is also considered a positive displacement pump which moves air using a
set of sliding vanes which allows for “chambers” to increase and decrease in size in order to
charge and discharge air. However in addition, there is a roller vane system used in certain
fuel pumps.
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in flow and still provide the necessary
lubrication, should a fuel pump fall off
in flow, you'll end up with a lean condi-
tion which can cause all sorts of prob-
lems. But there really are so many more
things to take into consideration when
discussing pumping mechanisms,
things which could take volumes to at-
tempt to explain.”

In any event, a positive displacement
pump is one which traps a fixed amount
of liquid and displaces it into a discharge
section. Three basic separate sub-cat-
egories of this type would be a vane,
spur gear and gerotor style. We should
also mention that a typical supercharger
found on top of a nitro, Pro Mod, alco-
hol, etc. car, is another form of a pos-
itive displacement pump which traps a
fixed amount of air and displaces it into
the engine. In the basic supercharger
variety, you also have gears; or rotors;
somewhat similar to an oil pump, but in
addition, you have what is termed as
a screw blower which uses two rotors
twisted to resemble a screw.

However, most oil pumps on an en-
gine are of the spur gear variety, as it is
probably the most compact design and
therefore fits nicely within an oil pan. “If
you were to look at some OEM engines
though,” says Brett Clow of Aeromotive,
“they use a gerotor-style oil pump and it
does quite well.”

Some external pumps will also use
spur gears. The downside to them is the
design requires two similar size gears
mounted on separate axle shafts, with
one being driven by an outside source;
belt, gear or even a distributor shaft off
a camshaft.

Gerotor, short for “generated rotor,”
pumps on the other hand require only
one axle shaft with the internal drive
gear (rotor) rotating inside of an external
(idler) gear, sort of a gear within a gear
principle. The acronym gerotor means
that one gear of the pump is created
and then it “generates” the shape of the
second part. The inner gear would have
one less tooth than the outer with the
inner mounted off-center from the out-
er. As the inner rotates, it pulls in liquid
and forces it out of the discharge port.
The seal between the two, forces liquid
in and out of the ports. The downside to
a gerotor is it needs to be longer; or the
gears wider; in order to work properly
and provide the necessary volume and/
or pressure.
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In a vane-type pump, a rotor is mount-
ed offset from the housing with a set of
vanes mounted inside of the rotor. As
the rotor spins, the vanes are allowed to
slide in and out to keep them sealed to
the internal housing, while moving fluid;
or air in the case of a vacuum pump;
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What is becoming very popular are centrifugal superchargers, hut they fall under the head-

through the housing in and out of the
intake and discharge portions of the
pump. The areas between the vanes be-
come chambers which increase in size
before they decrease through rotation
as they become closer to the discharge
port. That increasing and decreasing is
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ing of a velocity or centrifugal pumping mechanism, very similar to a water pump, which

we'll cover in our next issue.

what forces the fluid; or air again; out.

“In some of our fuel pumps, we also
use a roller vane style pumping mecha-
nism whereby the rollers stay in constant
contact with the housing, rather than
vanes sliding in and out,” says Clow.
“The roller vane design is very efficient
which works great for a continuous duty
pump. But a sliding vane style system is
very trash friendly. It can accept a little
bit of dirt better than a roller vane. All
positive displacement pumps do not like
trash. They're not a happy camper when
there is trash in the liquid they are pump-
ing. In that regard though, a spur gear
may be the most forgiving of that.” Which
probably should bring up a discussion of
filters in at least a fuel system, but we’'ll
again save that for another time.

“A roller vane design is very accurate
in that it moves a fixed amount of vol-
ume each revolution,” said Hall. “It can
pump in a very linear fashion, the faster
it's spun, the more volume it displaces.
Whereas, a sliding vane design is pri-
marily used in our vacuum pumps simply
because vacuum doesn’t need to pump
in a linear fashion.”

A gerotor might be more efficient and
economical to build, and henceforth,
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used with great popularity by the OEM
companies, but cost really isn't an issue
in motorsports. In fact, when it comes to
racing, the gerotor model can be more
expensive due to the added machine

PUMPS

S0, it takes more power to spin it. The
alternative then to increasing volume is
to increase the height of the gears.”
“Pressure is one thing, but flow is an-
other,” said Jack Hickman of Waterman

Racing. “And that's the reason we have
several different height gears for our
pumps to properly match fuel volume

costs of the housing. In addition, there
is a lot more mass involved in a gerotor
pump. “The mass involved in a gerotor

pump is on the outside gear so to in- In order to increase to our customer’s requirements. A spur
crease the volume, it requires a larger the output volume of gear will provide the most amount of
gear which means there is also a little a spur gear pump, the pressure and hence the reason it's used
more drag and size,” says Clow.- gear diameter can in systems that require high pressure,

stay the same with
just an increase in
gear height.

such as mechanical fuel injection sys-
tems.”

Clow added, “Spur gears are also
easier to increment in terms of flow rate.
That's because you're really just talking
about a fixed diameter gear and as Jack
says, all you're doing is making the gear
taller or shorter. That's why it's specifi-
cally suited to mechanical fuel injection
because you can fine-tune the curve
to a set of nozzles. In mechanical fuel
injection, it's all about a flow/pressure
curve to get the nozzle to do what it has
to do. It’s a little more awkward in order
to do the same with a gerotor pump,
which makes spur gear pumps suitable
for their application.”

The choice of the type of pump-

“A gerotor pump must have a very
large inlet opening,” says Steve Faria of
System 1. “On most oil pumps, the inlet
sizing is way too small. If you can’t get
enough oil into the housing, then you'll
never get any volume, and cavitation will
happen. Strange as it might be to say,

Another form of a positive displacement pump is a supercharger which houses asetofro-  (he truth is that an oil pump is only as

tors which spin and discharge air into an engine. good as it sucks.” .
Cavitation is the formation of a par-

tial vacuum in a flowing liquid. As the oil
pump spins faster and faster, it naturally
wants to pull in oil. If there is a restric-
tion on the inlet side, the pump can't do
that, and pockets of air will form. This is
something which can also happen when
oil sloshes forward in the shutdown area,
causing a loss of oil pressure along with
sucking in air.

The basic principle behind any pump-
ing system is to provide volume and
pressure, two distinctly different enti-
ties, although both work hand-in-hand
with one another. Pressure is the mea-
surement of a force acting upon a solid
object. Volume, on the other hand (and
in this case), is the amount of fluid that
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“you’ll increase the volume. But in doing

A gerotor pump has an inner gear which rotates inside another gear. The design can be com-
pact but to increase output volume, the gears need to he larger or longer.
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Regardiess of the
type pump you
choose to use, it
all comes down to
volume and pres-
sure, no different
than the water
coming out of
your garden hose.

An example of
matching the
pumping mecha-
nism to the appli-
cation, Waterman
Racing  utilizes
several different
height gears in
their fuel pumps
to match the out-
put volume to the
necessary fuel
requirements.

ing mechanism used is very applica-
tion-driven. As Clow said, mechanical
fuel injection likes a spur gear design
while the company’s Stealth pumps are
of the centrifugal design partly because
they’re submerged in the fuel tank and
suitable for EFI systems.

We could go on and on with pumping
system explanations. Suffice it to say
though, each design has subtle and
unique differences which make them
suitable for their specific application. ¥
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Aeromotive
913.647.7300
www.aeromotiveinc.com
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Moroso Performance
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559.687.1955
www.system1filters.com
Waterman Racing
704.784.2123
www.watermanracing.com

WELD ON AND
OFF THE TRACK

GOODFYEAR
——

Whether you weld on or off the track, stap by the Lincoln Electric display trailer and receive FREE SHIPPING* on any equipment
purchased at the race! The Lincoln trailer can be found at all 2019 National NHRA™ Events on the Midway.

LINCOLN L
www.lincolnelectric.com ELECTRIC

*Free shipping only within the lower 48 states
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