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Proper Propane Pump Installation
If installed correctly, a propane pump can operate many
years with few or no problems.
So often shortcuts are taken.
Practical thinking goes out the
window and mistakes are made
just because we don’t know
any better. A pump system
installed incorrectly can lead
to a lot of frustration with low
delivery rates, repairs, down
time, or just plain nuisances.
We are going to talk about

why those pumps are problems and what you can do to
correct them once and for all,
and what you can do before
you install them to make sure
everything works the way it
should. We will focus on the
stationary pump, but many of
the points introduced here will
apply to other pumps as well.

All graphics this issue
courtesy of Blackmer®, part
of Dover Corporation’s Pump
Solutions Group.

Vapor Bubbles:
Some vaporization occurs
each time you pump liquid
propane from a tank, but it is
important that the system be
designed to minimize vaporization.
As liquid is removed from a

tank and pressure is decreased,
the liquid begins to boil and
produce vapor bubbles. Some
of these bubbles travel downstream. Each restriction in
the piping further reduces the
pressure and allows the vapor
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bubbles to expand. Eventually
those vapor bubbles reach the
pump.
Vapor has both an adverse
effect on the performance of
a pump and reduces it service
life. Vapor bubbles prevent the
chamber cavity of the pump
from completely filling with
liquid and cause
pressure spikes
and increased
noise levels.
Liquid propane is both a
lubricant and a
coolant for vanes
a n d i m p e l l e r.
High levels of
vapor will lead
to premature internal failure.

Valve selection can help
minimize the amount of vapor
formed. A full port ball or gate
valve will reduce the amount
of vapor bubbles formed
while the use of a globe or
angle valves will increase vapor
bubbles.
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Vapor Return Lines:
A vapor-return line is used
to help maintain pressure in
the supply tank and reduce
boiling.
It also equalizes pressure in
both tanks by relieving vapor
pressure in the receiving tank
and reduces the differential
pressure across the pump.
This, of course, allows for

increased delivery.
Do not undersize vapor return lines. You can check for
proper sizing of a vapor return
line by observing the pressure
decrease during delivery.
If the pressure decreases
more than two or three PSI,
it may indicate that the vapor
return line is too small.
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Pump And Piping
Installation Tips
1. Do not restrict the inlet line. It
should be at least the same size as the
pump inlet connection.
2. Do not restrict flow into the pump
inlet. Fittings installed too close to the
pump inlet are restrictive. Install them
at a distance of at least 10 times the
diameter of the pump inlet.
3. Use eccentric reducers in the pump
suction rather than concentric reducers. The eccentric reducers should be
installed flat side up.
4. Install the pump near or directly
under the tank. It should be positioned
below the liquid level of the tank.

Bypass Piping:
Pumps deliver a fixed volume of liquid, therefore a correctly sized bypass line must
be installed with each pump
to insure that excess flow is
routed back to the supply tank.

Without the presence of bypass piping, the excess liquid
would be recirculated within
the pump, which would cause
Continued to Next Page

5. The suction line should be sloped
down to the pump. Do not create upward slopes to the pump.
6. The bypass return line should be
level or go upward without any low
spots.
7. Use an excess flow valve in the bypass return line and not a backcheck
valve.
8. Always pipe the pump suction from
the bottom of the supply line.
9. Always use a back-check valve on
discharge lines longer that 50 feet in
length, prefferably a soft-seat backcheck valve. This is designed to prevent vapor from returning to the pump.
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Bypass Piping:
Continued from Page Two

the pump to heat up and liquid
to vaporize. The pump could
even run completely dry and
damage the vane, impeller or

seal.
A bypass line may be routed
to either the bottom, liquid
section or top of the tank,
depending on which style of
pump you are using.

A bypass valve should be
set at least 25 psi lower than
the pump’s internal relief
valve to make sure the bypass
valve opens first. The pump’s
internal relief valve should

be a final system protection
device. Fluid discharged from
the pump’s internal relief valve
would route back to the pump
inlet, which would lead to
increased wear on the pump.

all intake lines upward toward
the tank to allow vapor to flow
back into the supply tank.

Avoid piping that can create
vapor traps such as up-across
and down piping.

Suction Line Piping:
A properly designed suction
line is critical to a properly
constructed pumping system.
If it is installed correctly, it will
be without line restrictions and
vapor pockets.
Here are a few important
tips in constructing the suction line:
The inlet line between the
pump and tank should be as
short as possible.
The pump should always be
lower than the tank to allow
for a downhill flow of liquid.
Reduce the effects of the
sun as much as possible by
positioning the pump in the
shade of the tank and by paint-

ing intake lines white or silver
to reflect the radiant heat.
Use valves and fittings that
are least restrictive to product
flow. The pressure drop should
be less than 2psi.
Manufactures require a solid
pipe on the inlet of the pump
that is 10 times the inlet size of
the pump. The inlet strainers
should be regularly cleaned
and replaced when necessary.
Eccentric reducers should
be used with the flat side up.
Avoid long intake lines to
avoid the effect of night cooling and day heating and subsequent vaporization. Also, slope
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Cold Weather Pumping:
Temperatures below 40
degrees Fahrenheit can have a
considerable impact on pump
capacity. As a consequence,
this should be taken into consideration when sizing pumps
for particular applications.
You can minimize the effect
of cold weather on pump applications by following a few
guidelines:
• Pay attention to fittings
used in the construction of the pumping
system. Avoid highfriction fittings such as
tees, globe valves, angle
valves, check valves,
and standard port ball
valves.
• Use as few fittings on
the inlet piping as possible.

•
•
•
•
•
•

Size the inlet pipe one
size larger.
Install the pump below
the supply tank as much
as possible.
Install the pump as
close to the supply tank
as possible.
Avoid low spots where
vapor bubbles can accumulate.
Use a larger pump to
compensate for colder
weather.
Use vapor return lines
to reduce discharge
pressure.
Articles in this publication are for information only.
Nothing in this publication is to be construed as setting
standards or requirements. Please consult with
appropriate regulatory and rulemaking bodies for all
legal requirements.
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Training Quiz

Name__________________________________ Social Security Number_________________________
1. Vapor has both an adverse effect on the performance of a pump and reduces it service life.
A. True
B. False
		
2. Vapor bubbles prevent the chamber cavity of the pump from completely filling with liquid and cause pressure
spikes and increased noise levels.
A. True
B. False
3. High levels of vapor will lead to premature internal pump failure.
A. True			
B. False
4. A full port ball or gate valve will increase the amount of vapor bubbles formed in the piping.
A. True
B. False
5. The use of a globe or angle valves will decrease vapor bubbles in the piping.
A. True
B. False			
6. A vapor return line _____________ in both tanks by ___________ in the receiving tank and _______ across
the pump.
A. Equalizes pressure
B. Relieving Vapor Pressure C. Reducing differential pressure
D. A,B and C
7. A correctly sized bypass line must be installed with each pump to insure that excess flow is routed back to the
supply tank.
A. True
B. False
8. Without the presence of bypass piping, the excess liquid would be recirculated within the pump, which would
cause the pump to heat up and liquid to vaporize.
A. True
B. False			
9. A properly designed suction line is critical to a properly constructed pumping system. 					
A. True
B. False
10. A bypass line may be routed to either the ________, ________ or __________ of tank, depending on the
style of tank.
A. Bottom
B. Liquid section
C. Top
D. A, B and C
11. A bypass valve should be set at least __ psi lower than the pump’s internal relief valve
A. 35
B. 25
C. 20
D. 40
12. Paint intake lines _____ or _______ to reflect the radiant heat.
A. White or silver
B. Red or black
C. Green or yellow

D. Black or blue

13. Eccentric reducers should be used with the flat side down.
A. True
B. False
14. Avoid long intake lines to avoid the effect of night cooling and day heating and subsequent vaporization.
A. True
B. False

Training Quiz Answers
Name__________________________________ Social Security Number_________________________
1. Vapor has both an adverse effect on the performance of a pump and reduces it service life.
A. True
B. False
		
2. Vapor bubbles prevent the chamber cavity of the pump from completely filling with liquid and cause pressure
spikes and increased noise levels.
A. True
B. False
3. High levels of vapor will lead to premature internal pump failure.
A. True			
B. False
4. A full port ball or gate valve will increase the amount of vapor bubbles formed in the piping.
A. True
B. False
5. The use of a globe or angle valves will decrease vapor bubbles in the piping.
A. True
B. False			
6. A vapor return line _____________ in both tanks by ___________ in the receiving tank and _______ across
the pump.
A. Equalizes pressure
B. Relieving Vapor Pressure C. Reducing differential pressure
D. A,B and C
7. A correctly sized bypass line must be installed with each pump to insure that excess flow is routed back to the
supply tank.
A. True
B. False
8. Without the presence of bypass piping, the excess liquid would be recirculated within the pump, which would
cause the pump to heat up and liquid to vaporize.
A. True
B. False			
9. A properly designed suction line is critical to a properly constructed pumping system. 					
A. True
B. False
10. A bypass line may be routed to either the ________, ________ or __________ of tank, depending on the
style of tank.
A. Bottom
B. Liquid section
C. Top
D. A, B and C
11. A bypass valve should be set at least __ psi lower than the pump’s internal relief valve
A. 35
B. 25
C. 20
D. 40
12. Paint intake lines _____ or _______ to reflect the radiant heat.
A. White or silver
B. Red or black
C. Green or yellow

D. Black or blue

13. Eccentric reducers should be used with the flat side down.
A. True
B. False
14. Avoid long intake lines to avoid the effect of night cooling and day heating and subsequent vaporization.
A. True
B. False

