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Practical Series Pump Installation
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Series pumping systems are used less in hydronic and plumbing systems than parallel pumping. That said, there are
series pumping systems out in mechanical rooms. Today, we define what series pumping is and how it operates. We

also address unintentionally designing series pumping systems.
What is Series Pumping?

Series pumping uses more than one operating pump piped together to produce the design flow rate and pump head.

In this regard, it is like parallel pumping - but that is where the similarities end.

Look at the sketch above which was taken from the Bell & Gossett technical training manual.

A In series pumping, we have one pump pumping into another.
/ The flow rate is the same in all the series pumps. The head may
. be different but is normally the same is each pump. The results
/ SINGLE PUMP CURVE are a design condition of the GPM at the sum of the head of all
4 the operating pumps.

 TOTAL SYSTEM FLOW .
The figure shown has two pumps in parallel. Each at the same

flow rate but % of the head.
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Basic Series Pump Operation
Figure 29



https://www.xylem.com/siteassets/brand/bell-amp-gossett/resources/technical-brochure/teh-1109a-parallel-and-series-pump-application.pdf
https://www.deppmann.com/wp-content/uploads/2024/05/Practical-Series-Pump-Installation.jpg

SINGLE PUMP CURVE The series curve is the sum of the pump heads of each pump at

/ SERIESED PUMP CURVE given flow rates.
/ . siie .
/ P When one pump is staged off, the remaining operating pump
/ ,/ SO operates at the intersection of the system curve and the pump
J #1
/ curve.
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Single Pump Operation - Seriesed Installation
Figure 32

The pumps in series must have more service valves so one of the pumps may be down while others are operating.

There are series pump applications out there, but it is rare that this type of design is used today. You may ask, why?

Why is Series Pumping Rarely Used Today?
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Xylem eSV-46SV Multistage pump. Capacity 250 GPM at 600 feet



Series pumping was used in the past because pumps with lower flow rates and higher head pressures were not
readily available. They were also used in applications where the flow rate did not reduce much but the pressure drop
did drop dramatically. In these cases, reducing the pressure saved the wear and tear and noise caused by severely

throttled devices and constant higher pressures.

Today, we have two tools to use in these systems. The first is a much wider range of higher head pumps. The Xylem
eSV shown above is one example. The second tool is the constant use of variable speed drives. If the pressure is not

required, the pump simply drops its speed, and the pump head drops as the square.

You may have runinto one of these systems from decades ago. It is important to understand how they worked. It is

also important to understand how you can use today’s tools to upgrade and save energy.

Unintentional Series Pumping

Unintentional Series Pumping

AHU Circuit

Distribution Circuit

Sometimes you can run into a project where series pumping is causing a problem, and the series pumping was
unintentional. Look at the sketch above. The engineer wanted to use primary secondary pumping for freeze
protection.

The plans may be inaccurate, or the installing contractor missed it in the piping. The result is two pumps in series.
The main building circulating pump provides a differential pressure at the coil takeoffs. This differential will vary
based on the speed of the main pump and the pressure drop in the mains but there will be some pressure difference
between the supply and the return mains. The common pipe is missing.

What can happen with this installation? Let’s look at an example. Assume the coil pump was designed for 150 GPM
at 30 feet. The engineer selected a pipe mounted inline pump shown here. A suitable selection meeting all the basic
rules of pump selection.


https://www.deppmann.com/blog/monday-morning-minutes/primary-secondary-piping-basics-part-2-common-pipe/
https://www.deppmann.com/blog/pumps/basic-centrifugal-pump-selection-which-pump-do-i-choose-part-1-of-2/

The issue is that the pressure differential between the supply and return will cause flow in the coil. The pump will
also cause flow in the coil. The two together may cause trouble. Assume the mains have a 20 PSIG difference. You
can use the Bell & Gossett System Syzer and the pump affinity laws to solve the resulting flow rate in the secondary
coil loop.
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The blue dot is the design flow rate and the intended operation. The red dot is the flow rate caused by unintentional
series pumping. This is a significant increase in GPM. It is also running off the end of the curve.

Service contractors and owners can go nuts over this. The coil may make noise or fail due to velocity erosion. The
balance valves may make a high-pitched orifice noise like a whistle. The pump may have failures every so often. The
real problem is that it does not happen all the time. Most of the year the load is lower, and the main pumpis at part
speed. There will be anincrease in flow, but it may not cause an issue. It will just waste energy.

The service contractor may miss this problem unless they read this R. L. Deppmann Monday Moring Minutes on
Centrifugal Pumps - Series Pumping.

If you are not sure how we arrived at the flow rate above and you are lucky enough to live in Michigan or Ohio, just
call your R. L. Deppmann sales engineer. If you live somewhere else, contact your B&G representative.



https://www.xylem.com/en-us/brands/bell-gossett/selection-sizing-cad-esp-online/system-syzer/
https://www.deppmann.com/contact/
https://www.xylem.com/en-us/brands/bell-gossett/water-pump-rep-near-me/

