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Pump Performance
Testing — Why?

Troubleshooting
- What If Scenarios
Design Verification
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Pump Draw Down Equation
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Ve = Volume Filled over Time T¢
V,y = Volume Water Removed over Time T,
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| TVe = Volume Filled over Time T,
| $V\ = Volume Water Removed over Time T
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ABAL ﬁ Use Level Sensors to Confirm If Available
WET WELL




Hazen-Williams Equation

C = Roughness Coefficient 2x
D = Pipe Diameter 5x

L = Length of Pipe 1x

Q = Flow Rate 2x
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Hazen-Williams Variables

*Common Pipe May or
May Not Be Significant z Darcy Eq.

CONDITION 'B'
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Case Studies
The Results Can Be Tricky




Field Crews Got One
Data Point
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o Pump Performance
Curve 7 Single Speed
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The Verdict

o Significant footage of
15-i nch pi pe

300A) surch

Pump Test actually
pumped a lot more
water.
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Key Point

o Important z Pumps
can only operate on

their performance
curve.
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Case Study #1

Tricky Variables
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= A Force Main
with 2 different
operating

conditions
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A Force Main
with 2 different
operating
conditions

Depending upon
duration of cycle
and full pipe

Analyzed both
ways
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At startup

Force Main went
to shutoff and
held pressure
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Opened Valves
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The Verdict

= Closed valves on
the force main.

= Air releases later
discovered off.
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Case Study #2

Tricky Variables
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Case Study #3

* Field Data Not
Matching
Calculated System
Curve

X

X

—Field Data Point

.

2000.00 6000.00 8000.00 10000.00 12000.00
Flow (gpm)




Case Study #3

The Verdict

e The Flow Meter was
actually 24-inch
diameter «

« Confirmed in the Field 7 comecte How ot
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Case Study #3
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2 Force Mains

Low Flow with
Old FM

To Match Field
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- Developed
Theoretical
Curves
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Head (ft)
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Case Study #4

Tricky Variables
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Head (ft)
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Case Study #5

Tricky Variables
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o Sewer Rehab Project
Required Bypassing
Section of Sewer Pipe
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The Verdict

Added 4,000 LF of
16-inch Force Main

Effect was Minimal

Savings to Project in
Bypass Pumping




Case Study #6

Tricky Variables
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Case Study Summary
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Case Study Summary




Tips and Tricks

> Include Incoming Flow = Use Pressure Gauges
to compare to Pump

- Draw a Diagram of
Performance Curves

your system
= Run multiple scenarios

= Give equal
d and tests

consideration to field
data and theoretical
data.




Any questions?
Find me at @ TedBennettPE
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