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General Overview



Filename.ppt/8

Typical Pump Station Facility

Pump Station Features

Odor Control

Electrical and Control Facilities
Standby Generator

Loading Bay

Equipment Handling Room

Force Main Valve Vault
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Typical Pump Station Facility
Pump Station Features

Odor Control

Electrical and Control Facilities
Standby Generator

Loading Bay

Equipment Handling Room

Force Main Valve Vault

Wet Well

Pump Room

Valves & Flow Meters

Pump/Equipment Removal

Fil¢
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Pump Station Types



Common Pump Station Types

- Dry Pit / Wet Pit (Dry Well/Wet Well)
- Wet Pit Submersible
» Dry Pit Submersible
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Dry Pit/Wet Pit
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Dry Pit/Wet Pit

™

Vertical Dry Pit

Hrizontal Dry Pit



Filename.ppt/15

Dry Pit / Wet Pit

- Visible inspection during « Large footprint

operation o ,

- Ventilation required

- Valves and appurtenances , ,

are accessible - Equipment handling can

be extensive.
« High efficiency pumps
7 Y PHTP  High capital cost

« Multiple manufacturers



Wet Pit Submersible
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Wet Pit Submersible

Screw Centrifugal
Submersible

Non-Clog
Submersible

N



Filename.ppt/18

Wet Pit Submersible

« Small footprint « Cannot visually inspect

, pumps without removal
+ Reduced capital cost

« Pumps must be removed
from wet well for
maintenance

- Limited ventilation
requirements

« Pumps are expensive to
replace



Dry Pit Submersible
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Dry Pit Submersible — Stockholm, Sweden

T .z;i-;muuuuuumnlllﬂ\l\\

fl-l“

||V

Horizontal

Filenam G

Vertical



Filename.ppt/21

Dry Pit Submersible

- Easy to maintain pumps « Large footprint

- Valves and appurtenances
are accessible

Ventilation Required

- High capital cost (new)

- Visible inspection during .
operation « Pumps are more expensive

to replace

« Most suitable solution for

dry pit retrofit. - Large pumps can require
external cooling system
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Common Wet Well Configurations

- Hydraulic Institute (HI)
— Circular Intake (HI 9.8.3.3)
— Rectangular Intake (HI 9.8.3.4)
— Trench-Type Wet Well (HI 9.8.3.2)
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American National

Rotodynamic
Pumps

for Pump Intake Design
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Circular Wet Well
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Rectangular Wet Well

Anti-rotation baffle *

Vertical or steep slopes

0.6 m/s max, to pump inlet pipe
(2.0 ft's max.) covered with PVC
45° min H ‘
Greater of
i_‘ 4Dor 5
=20 l
Ovd

Cone —= r=— 1 5-2.00
Section

Pump inlet located in a confined
pocket at least 1.5 bell diameters
but no more than 2 bell diameters
in plan in any direction




Trench Type (Self-Cleaning) Wet Well

WiV
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Pump Curves
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How A Pump Works

- Liquid forced into
impeller

- Vanes passes

<inetic energy to
Iquid

- Liquid rotates
and leaves

impeller

- Volute casing
converts kinetic
energy Into
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Manufacturer’'s Pump Performance Curves

P w Power
. Impeller Diameter(s) 6,500 gpm
o [ @
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Best Efficiency Point and Operating Range

Preferred Operating Region Best Efficiency Point
(POR) (BEP)
- ! :
" =l
;:_- T4
R
£
Allowable Operation Region -
( AOR) . ﬁ-.OLTsmm 5,000 7000 8,000 2.000 10,000

» BEP- The flow at which pump is operating at its highest efficiency

* POR-70% - 120% of BEP flow

e AOR - Region set by the manufacturer
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Pump Preferred Operating

Range

ANSI Pump Curve Sensitivity For Pump Reliability

0

Low Flow
Cavitation Low Impeller
Life

Suction

High ; .
Recirculation

Temperature
Rise

Low Bearing

Discharge

Low Seal Life Recirculation

% Head

.

Preferred Operating
Range (POR)
(70% to 120% of BEP)

.- Best Efficiency Point
(BEP)

Low Bearing &
Low Seal Life

Cavitation

Pump Curve

% Flow

..... Where you operate on the curve matters!

.



Pump Station Hydraulics



Pump Station Hydraulics

« Pump Total Dynamic Head (TDH)
- System-Head Curves

« Pump Selection

- Pump Efficiency

- Variable Speed Pumping
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Filenam

Pump Total Dynamic Head (TDH)

TDH = Static Head + Dynamic Head ST

Static Head
(Lift)

Dynamic Head



System Head Curves
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Filenam

Pump Selection
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Multiple Pump Operation

50

Pump Capacity when all 3
y pumps are running.
y Pump Station Capacity
4 5800 GPM @ 26 £t. TDH
( 3 x 1 Pump Capacity)
30 J/
£ 9
e 25
20
2 Pumps 3 Pumps
15
. Pump Capacity when
: only I pump is running.
0

0 1000 2000 3000 4000 5000 6000 7000 8000
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Pump Efficiency
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Variable Speed Pumping
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Criteria

Design



Topics of Discussion

- Determine Operating Flows

- Available Design Standards
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Frequency Curves — Know Your Flows

- Use of frequency curves to:

Identify “typical”
operating flow

Optimize pump
selection - efficiency

Minimize infrastructure

Save $$$

PUMP STATION FLOAWR FREGUENCY
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Available Design Standards

—-...:—H : : : : ANSIHI
£ E an|-1 Standards
« ANSI/HI Pump ? { L e
Standards AR EL I R
‘5' '[;{" r o {3 Compl
s RUINSINSRS ISE = == ==

Design

- Hydraulic

L Pumping
an d boo k GARR M. JONES Station
- Flygt Design
Recommendations

- Many Others....

REVISED THIRD EDITION




Intake Design — Critical to Station Performance
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ANSIHI 8.8-2012
paterr Mol

@ | - Intake Structure Geometry

— Flow spiiter ~ Flow splltter end
Siuice gate |} —— Fillel-45"
. — === =
American National Standard for =
Rotodynamic | —
v DJ —l-— E‘[:f—---ﬁ-c- l-—u.m

Pumps | Pian

for Pump Intake Design
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EZHyvdraulic Lower oo a3 psded al s purmp Nots:
b Longitudingl Sacion 1. Flow spiittar and Mllsts may be omittad In &
& Gampus Drive tranch leas than 1.0 m (38 In) wide,
Sl 2.y =233 x v2/2g, where v velocity at top
07054-4406 of ramp (20 min.), 5 = 1.250, 45" tangent
www. Pumps. org bstwaan ry and fa.
4. 1.2 mis {4 ftfs) mao.. wel-pit pumpa, 1.0 m/z
{3 fifs) mace. dry-pit pumps.
4. ox 46" smooth surlace (plastic Ining).
5. #x 80" concrete surface.
6 8= (1 +23FH0.

7. See Appendix D for detalls and tulorials.

Figure 9.8.3.2.2 — Open trench-type wet well

. ~
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Intake Design — Critical to Station Performance

ANSIHI 8.8-2012
paterr Mol

@

American National Sta

Rotodynamic
Pumps

for Pump Intake Design

B EZHydraulic

& Campus Drive
First Fioor North

Farsippany. New Jersey
07054-4406
www: Pumps.org

« Much, much, more

. Intake Structure Geometry
- Inlet Bell Design
- Required Submergence
- Hydraulic Model Studies
- Methods

- Acceptance Criteria

N



Questions?

Mike Zappone, PE.
Carollo Engineers
mzappone@carollo.com



