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| Practice + Operations

Why Rotary Lobe
Pumps are Effective in
Wastewater Treatment

Plants

Bill Blodgett, Holland Pump Manufacturing

This analysis explores the benefits of using rotary lobe pump
technology in suction lift applications in comparison to

centrifugal and progressive cavity pumps.

odern rotary lobe pump technology has come a

l \ / I long way since its introduction in the early 1970s.
Developed as a self-priming pumping system for

use in agricultural material transfer, rotary lobe pumps have
proven themselves to be an economical and efficient solution

for viscous fluid transfer applications. As such, they are well
suited to many wastewater applications.

The Case for Rotary Lobe Pumps vs.

Centrifugals

In order to operate effectively, centrifugal pumps require the
operator to carefully monitor the pump’s performance. The
following are some advantages to using rotary lobe pumps in
suction lift situations.

Unlike centrifugal pumps, rotary lobe pumps have no need to
operate at a best efficiency point.

Centrifugal pumps require adherence to several factors which
contribute to operating at the best efficiency point (BEP). In
order for a centrifugal pump to operate at its best efficiency
point, it must be operated to match its manufacturer’s sug-
gested system curve.

As Bill McNally says, “Ideally, a pump would run at its
best efficiency point all of the time, but we seldom hit ideal
conditions. As you move away from the BEP, the shaft will
deflect and the pump will experience some vibration. You'll
have to check with your pump manufacturer to see how far

you can safely deviate from the BEP and still get satisfac-
tory operation (a maximum of 10 [percent] either side is
typical).™

Furthermore, as stated in Pumps and Systems, “operation
far from the BEP will result in users obtaining only a small
fraction of the design life of their equipment.”

Rotary lobe pumps have the
ability to pump materials with
high levels of entrained air, all

while maintaining prime.

On the other hand, rotary lobe pumps are equally effi-
cient at any speed. :

Unlike centrifugal pumps, the net positive suction head (NPSH)
required by a rotary lobe pump is constant.

NPSH required by a centrifugal pump increases as the
volume pumped increases. As suction lift decreases, the

volume pumped by a centrifugal pump increases and both
NPSH, and NPSHy, increase, which is good.
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TYPICAL CENTRIFUGAL PUMP
PERFORMANCE CURVE

The Case for Rotary Lobe Pumps
vs. Progressive Cavity Pumps

Progressive cavity pumps, the rotary lobe pump’s

\

positive displacement cousin, are well suited to
wastewater treatment pumping applications, but
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they do have some disadvantages. The following are

some advantages to using rotary lobe pumps in place
of progressive cavity applications with proper suc-

tion and discharge piping.

Rotary lobe pumps have the ability to run dry.

TOTAL DYNAMIC HEAD

One drawback to progressive cavity pumps is their

CAPACITY

In'a centrifugal pump, as total dynamic head increases (in feet), capacity

decreases (gpm).

However, what is not obvious is that the changes in
NPSH, and NPSH}, are not necessarily equal, and the pump
may wind up operating far from its BEP if the suction lift
changes substantially.

Centrifugal pumps are perfectly capable of pumping more
volume that the NPSH available allows. A case in point is a
pump we tested that pumped 11,000-gpm at 7-ft lift. However,
the manufacturer’s curve indicated that at a 7-ft lift the NPSH
required would only permit pumping 8,000-gpm. Pumping in
excess of the permitted volume, of course, results in cavitation.

To avoid this, as the suction lift changes, say, 5-ft or more,
adjustment to head or speed are usually required to keep the
pump operating within a 10 percent range of its

inability to tolerate run-dry situations. According to
the Water Environment Federation, “If it is run dry,
the pump will be damaged in a matter of minutes.”

Due to the close tolerances necessary for the
rotor and stator to perform efficiently, a run dry
situation can cause significant damage to the pump
requiring costly repairs.

Rotary lobe pumps have the ability to run dry for a period
of time without adverse effects. In addition as long as there
is some material flow, rotary lobe pumps have the ability to
maintain vacuum even in intermittent run dry conditions with
proper suction and discharge piping.

Cost advantages attributed to simplicity of rotary lobe design.

Progressive cavity pumps, being of a larger design, require sig-
nificantly more area for installation and maintenance. This
additional needed space includes the disassembly dimension.
The disassembly dimension is the area required to allow for the
lateral removal of the rotor from the stator housing. In addi-

best efficient point. Rotary lobe pumps can create
a vacuum of 28-in of Hg and thus are able to pro-
vide suction lifts up to 25-ft. The output of a rotary

TYPICAL POSITIVE DISPLACEMENT PUMP
PERFORMANCE CURVE

lobe pump is not affected by changes in suction lift

within its operating range.

Unlike centrifugal pumps, the output of a positive dis-

placement pump, such as a rotary lobe pump, is largely

unaffected by head or viscosity.
The volume pumped by a centrifugal pump is

dependent on head and viscosity. If in an application

these vary dynamically, it will be difficult to keep a

centrifugal pump operating close to its BER

TOTAL DYNAMIC HEAD
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Rotary lobe pumps do not require separating air from
water.

Rotary lobe pumps have the ability to pump materi-
als with high levels of entrained air, all while main-
taining prime. Any entrained air in a system can
cause a centrifugal pump to cavitate or lose prime.

CAPACITY

= PUMPSPEED

As total dynamic head'increases (in feet), rotary lobe pumps are able to main-

tain an almost constant capacity (gpm) because they are positive  displace-
ment pumps.
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Suction and discharge piping configurations aid/in/priming rotary lobe pumps. Here, indicated in red, are typical
fluid!levels maintained within the quench chamber in/order to assist priming.

tion, all piping must be removed in order for the repair to take
place.

Rotary lobe pump units are compact and occupy less
than one-third of the space required for a progressive cavity
pump. Rotary lobe pumps can also be configured with the
motor mounted overhead, further reducing their footprint.
Maintenance costs are reduced as their lobes, mechanical seals
and wear plates can be exchanged in place without the need to
disconnect the suction and discharge piping — reducing down-
time and maintenance expenses.

Rotary Lobe Pump Technology is

Advancing
Modern rotary lobe pump designs continue to make steady
progress. New technologies include maintenance in place
designs, elastomer coated lobes, helical multi-vaned lobes,
enhanced wear part coatings (including the use of ceramic
epoxy, ryton® and tungsten carbide) and the introduction of
replaceable mechanical seal cartridges.

These materials have made the rotary pump an effective,
efficient and affordable alternative to centrifugal and progres-
sive cavity pumps.

P&S

As long as there is some material
flow, rotary lobe pumps have
the ability to maintain vacuum
even in intermittent run dry
conditions with proper suction
and discharge piping.
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