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Innovative technology i Self-cleaning wet-well

A Background:

I This presentation provides an overview of an
Investigative study and the results of the
subsequent developmental program

AOverview

I Over the years, little investigative work has been
attempted in advancing modern wet well designs

I The result: end-users have continued to endure
poorly operating sumps

w Flygt

T




Innovative technology i Self-cleaning wet-well

AProject introduction

I Summary of an investigation into the optimum
shape and performance of circular sumps with
submersible solids-handling pumps in sewage
applications

I Providing an in-depth look at the ability of circular
sumps to deal with solids normally found in
domestic sewage
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Innovative technology i Self-cleaning wet-well

AProject background

I Simple circular, flat-bottomed wet wells have been
employed for decades

I For that same period, end-users have suffered
with pump sumps that became fouled with trash,
sludge and settled solids

I Owners routinely spend operating funds cleaning
and maintaining wastewater pumps and wet wells
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Innovative technology i Self-cleaning wet-well

A Project objective

I Evaluate how effectively solids can be
removed from wet-wells by pumps in two
different sumps
iIA 1, 6003mn) (didamet ewellci r cu

I A wet-well having the geometry of the proto-typical
Flygt TOP station

I The effectiveness of a sump mixing device was also
tested in both sump examples.
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Development of The Optimum Pump Sump

The TOPS project
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A view of the basic conventional pump sump
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Innovative technology i Self-cleaning wet-well

A Initial investigation i Solidsshandl i ng pump / 40

I Test various clearance dimensions between two
pumps while in simultaneous operation

i Pump clear ®mcadwomnf td6 00 wer e e

Clearance
varied

v
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Innovative technology i Self-cleaning wet-well

A Initial investigation i Solidsshandl i ng pump / 40

| Test various clearance dimensions between two
pumps while in simultaneous operation
i Pump clear ®mcadwomnf td6 00 wer e e

I No noticeable change in pump performance was measured

Clearance
varied
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Innovative technology i Self-cleaning wet-well

A Initial investigation7 Solids-hand !l i ng pump

I Test various pump inlet-to-floor clearance dimensions

I Pump performance was measured while the floor clearance was
varied from 10 through 160

Clearance

j‘f varied
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Innovative technology i Self-cleaning wet-well
A Initial investigation7 Solids-hand !l i ng pump

I Test various pump inlet-to-floor clearance dimensions

I Pump performance was measured while the floor clearance was
varied from 10 through 160

I A floor clearance ratio (Clearance / Inlet dia.) of >/= 0.4 provided for
unaffected performance (1.60 cl

I Naturally, forsolids-handl i ng pumps a 30 to
suggested

Clearance

‘Tf varied
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Laboratory tests reveal.
The area of influence: 2-3 x Pump inlet diameter

Area of pump
suction

Typical Influence

pump
station
circular
bottom

17
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Pump 1 Self-cleaning area of influence
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Modification 1 : One sloping
wall, downstream of pump

Result: power
consumption
Increased 5%
due to pre -swirl
rotation
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Modification 2: Two sloping walls, one
downstream, one up stream from pump

Result: power
consumption
Increased 10%
due to pre -
swirl rotation
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Modification 3 : Four vertical
walls surround pump

2| [ | Result: Slight

| decrease in
power
consumption,
higher npy¢%; NO
rotation around

pump
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Cantilever

Submersible type
type |
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Cantilever
type

Submersible type
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Adapting circular sumps to sewage solids

AVarious densities of solids enter wet wells:
I Floating solids form surface blankets

I Sinking solids accumulate on sump floor in
stagnant zones

I Solids generally removed from station if they
come close enough to the influence of the
pump intake
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Adapting circular sumps to sewage solids

ASolids are transported from wet wells as:

I Solids are generally removed from station if they
come close enough to the influence of the pump
Intake

I The influence of the pump intake stretches only
2-3 Inlet diameters from the pump suction for
both floating and sinking solids
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Adapting circular sumps to sewage solids

A Developmental test # 11 Floating items

I Two wet well types are chosen for comparison
i Convent i83onal aim&ter wet well
I Flygt TOP 100 wet well

I Introduce 8 # of 2 types of plastic beads into each wet
well

I Measure the mass of floating poly-styrene and poly-
et hyl ene beads pdidanpcdcida .o ud un

TOP 100 sump

I Fill with 200 gal and empty the sump with 12 pumping
cycles
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Adapting circular sumps to sewage solids

O PS
B PE

Dry mass (Ibs.)
o - N w NEN ol o ~ o)

TOP 100 Conventional 5'-4"
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Adapting circular sumps to sewage solids

ADevelopmental test # 2 i Sanitary items

I Two wet well situations are chosen for comparison
I TOP 100 wet well

I TOP 100 wet well with sump mixing device

I 200 gallons of water were introduced each cycle
I Sump was emptied 12 times

I Compare results of the tests

w Flygt

T




Adapting circular sumps to sewage solids

TOP sump, pumps w/o sump mixing device
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Adapting circular sumps to sewage solids

TOP sump, pumps with sump mixing device
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GE) 5 B Sm rags
= 4. WLy rags

34 B Condoms
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Adapting circular sumps to sewage solids

ADevelopmental test # 37 Sand / grit settling solids

I Two wet wells are chosen and inter-connected
T Conventi3onal amet er wet we | |
T TOP 100 wet well

I 110 pounds of sand and floating plastics are
Introduced into each wet-well

I The system is filled with 200 gallons of water

I Each wet well is emptied into the other a total of

10 times each
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Adapting circular sumps to sewage solids

5406 di awvell we't TOP 100 wetwell
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Conventional wet well

[ ”-f4 ¥

| 207 pounds of
| the sand

. remained in the
conventional
wet well
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Adapting circular sumps to sewage solids

TOP 100 wet well

X ?w‘,» Just 13 pounds of

.'«‘l.\f‘j: - .
¢ sand remained in
i the TOP 100 wet
B well
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Adapting circular sumps to sewage solids

94.1%

% Sand remaining

5.9%
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