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General Ideas

ARPumpi ng Systems Aeaemofnt
Electricity Used by Pumpinrintense Fields Such as
Munici pal Water and Wast
Excerpt From Life Cycle Savings in Water Treatment

Pump Systems

ABased on a US
Optimization of

oy Robert Lax, ITT Gould Pumps
Department of Energy Study, the

Pumping Systems can Reduce a

Facilities Energy Costs by ZABercent



System Curves

Two Pumps
In Parallel

Maximum

Static
Operating Range, Try To Be

Minimum ; p
Static in Optimum Efficiency

300 gom 450 gpm
FLOW




Factors Affecting System Hydraulics




Losses - Fittings




Losses - Fittings




Losses - Fittings







Percent Solids

Primary
Waste
Return
Thickened
Digested

1% - 5%
0.5%- 1.5%
0.5%- 1.5%
2%-12%
2% - 6%
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Alncreased Solids Harder
/ to Pump
“am;‘::,’iiir‘?;i.";:”/ Alncreases Horse Power
/ Required
/ Extremely Thick Solids
y Startup Head Increases
/ B e g Must Get Product Moving
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Solids concentration, percent






Piping Systems

Air Release Regquired

Check Vaolve
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Maximum — ]

Static

Minimurm

Static

System Curves

Area OF Concern
System Curves

Pump Curve — Full Speed

Pump Curve — Low Speed

T ]
300 gom 450 gom
FLOW




Variable Frequency Drives

Alncreased Operating Control and Flexibility
AReduced Energy Consumption at N@aak Times
AComplete Motor Protection and Diagnostics
AUser Interface and System Integration

ASoft Starting and Stopping

AReduced Equipment Wear

AEnergy Savings



Variable Frequency Drives

AEnergy Savings:
AEnergy Savings as Flow Requirements Change
ANon-Peak Loads Reduce Speed/Horsepower
A Operation/Startip Cost less Because of Slow Starts
AWill Not Allow Motor to Exceed Full Load Amp Rating



Sludge - Types




Primary Sludge




Primary Sludge




Primary Sludge




Pump Types

AChopper

Two Functiong Chop &
Pump

Low Efficiency




Chopper Pump

Vaughan's wnique cartridge style
mechanical seal handles the
foughest slurries, outperforming
standard single-spring seals by
reducing problems associated with
wrapping or abrasion.

Stray solids trapped in the
mechanical seal area are shredded
and removed by the impeller vanes
turning against the upper cuter.

Solids are chopped by the cupped
and sharpened impeller blades
turning across the cutter bar,
creating a smooth “slicing” effect.
The conditioned slurry is easily
pumped through the pump and
piping system withour plugging.

The cutter nut cuts stringy materials
that can tend to wrap on an
impeller nut.

An optional disintegrator tool
e s cncreenee | 0GHALES and breals up large solids
to prevent suction blockage. The
tool is removable for stringy solids.
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Performance Curves
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Vortex Pump

SPLIT
POWER FRAME #2- RING

FLANGE-  DISCHARGE
K
RADIAL iy ||
BALL LANTERN  cPLUGS, | | (L EY
BEARING- | RING—— %

ALEMITE THRUST ALEMITE
GREASE BALL GREASE A ks
FITTING BEARING FITTING D e K e FLANGES

KEY

, IS TLOCKNUT
GREASE A S 7 B >vowure
SEAL: / 5N o0 e e e 13 CASING

WATER
SLINGER

PACKING PACKING |  KEYV.
GLAND

PACKING BACKPLATE- IMPELLER PUMP FOOT
HOUSING




Vortex Pump
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M=
DATA BASED ON CLEAR WATER TESTS AT B0°F (20°C) AND A & FOOT
POSITIVE SUCTION HEAD. HP IS PUMP BRAKE HP




Vortex Pump










Plunger Pump

CROSS SECTION ASSEMBLY PE SERIES

Oifer 23. Valve Seat
Eccentric Babbit 24. Valve Chamber
Valve Cove:

. Val .
26. Valve Cover
Yoke

RE33835 =8
m =

. Air Chamber
31. Gauge Connection
. Sampling Valve

TPPONAC: AW 1
v

Lip Drain




Plunger Pump




Primary Sludge - Economics




Return Sludge




Return Sludge

APump Efficiency Important
ARange 25% to 16050% of Design Flow

AHigher Range Normally not Necessary but Required
by Ten States

APump Typé Solids Handling Non-Clog



Non-Clog




