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Innovative technology ïSelf-cleaning wet-well

ÁBackground:

ïThis presentation provides an overview of an 

investigative study and the results of the 

subsequent developmental program 

ÁOverview

ïOver the years, little investigative work has been 

attempted in advancing modern wet well designs  

ïThe result: end-users have continued to endure 

poorly operating sumps 
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Innovative technology ïSelf-cleaning wet-well

ÁProject introduction

ïSummary of an investigation into the optimum 

shape and performance of circular sumps with 

submersible solids-handling pumps in sewage 

applications 

ïProviding 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 ïSelf-cleaning wet-well

ÁProject background

ïSimple circular, flat-bottomed wet wells have been 

employed for decades

ïFor that same period, end-users have suffered 

with pump sumps that became fouled with trash, 

sludge and settled solids

ïOwners routinely spend operating funds cleaning 

and maintaining wastewater pumps and wet wells
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Innovative technology ïSelf-cleaning wet-well

ÁProject objective

ïEvaluate how effectively solids can be 

removed from wet-wells by pumps in two 

different sumps

ïA 1,600mm (5ô-3ò) diameter circular wet-well

ïA wet-well having the geometry of the proto-typical 

Flygt TOP station 

ïThe 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 ïSelf-cleaning wet-well

ÁInitial investigation ïSolids-handling pump / 4ò dia. inlet

ïTest various clearance dimensions between two 

pumps while in simultaneous operation

ïPump clearances of 3ô-0ò down to 0ò were examined

Clearance 

varied
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Innovative technology ïSelf-cleaning wet-well

ÁInitial investigation ïSolids-handling pump / 4ò dia. inlet

ïTest various clearance dimensions between two 

pumps while in simultaneous operation

ïPump clearances of 3ô-0ò down to 0ò were examined

ïNo noticeable change in pump performance was measured

Clearance 

varied



Flygt

Innovative technology ïSelf-cleaning wet-well

ÁInitial investigation ïSolids-handling pump / 4ò dia. inlet

ïTest various pump inlet-to-floor clearance dimensions

ïPump performance was measured while the floor clearance was 

varied from 1ò through 16ò

Clearance 

varied
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ÁInitial investigation ïSolids-handling pump / 4ò dia. inlet

ïTest various pump inlet-to-floor clearance dimensions

ïPump performance was measured while the floor clearance was 

varied from 1ò through 16ò

ïA floor clearance ratio (Clearance / Inlet dia.) of >/= 0.4 provided for 

unaffected performance (1.6ò clearance or greater)

ïNaturally, for solids-handling pumps a 3ò to 4ò clearance is normally 

suggested

Clearance 

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

Typical 

pump 

station 

circular 

bottom

Area of pump 

suction 

influence

Pump 

inlets
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Pump ïSelf-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

Result: Slight 

decrease in 

power 

consumption, 

higher nhyd%; no 

rotation around 

pump
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Cantilever 

type

Submersible type
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Cantilever 

type

Submersible type



Flygt

Adapting circular sumps to sewage solids

ÁVarious densities of solids enter wet wells:

ïFloating solids form surface blankets

ïSinking solids accumulate on sump floor in 
stagnant zones

ïSolids 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

ÁSolids are transported from wet wells as:

ïSolids are generally removed from station if they 

come close enough to the influence of the pump 

intake

ïThe 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

ÁDevelopmental test # 1 ïFloating items

ïTwo wet well types are chosen for comparison

ïConventional 5ô-3ò diameter wet well

ïFlygt TOP 100 wet well

ïIntroduce 8 # of 2 types of plastic beads into each wet 

well

ïMeasure the mass of floating poly-styrene and poly-

ethylene beads pumped out of a 5ô-3ò dia. sump and a 

TOP 100 sump

ïFill with 200 gal and empty the sump with 12 pumping 

cycles

ïUse pump-off level at the bottom of the volute

ïCompare results from the two sumps
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Adapting circular sumps to sewage solids
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Adapting circular sumps to sewage solids

ÁDevelopmental test # 2 ïSanitary items

ïTwo wet well situations are chosen for comparison

ïTOP 100 wet well

ïTOP 100 wet well with sump mixing device

ï200 gallons of water were introduced each cycle

ïSump was emptied 12 times

ïCompare results of the tests
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Adapting circular sumps to sewage solids
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Adapting circular sumps to sewage solids
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Adapting circular sumps to sewage solids

ÁDevelopmental test # 3 ïSand / grit settling solids

ïTwo wet wells are chosen and inter-connected

ïConventional 5ô-3ò diameter wet well

ïTOP 100 wet well

ï110 pounds of sand and floating plastics are 

introduced into each wet-well

ïThe system is filled with 200 gallons of water

ïEach wet well is emptied into the other a total of 

10 times each
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Adapting circular sumps to sewage solids

10 x

5õ-4ó dia. wet-well TOP 100 wet-well
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Adapting circular sumps to sewage solids

Conventional wet well

207 pounds of 

the sand 

remained in the 

conventional 

wet well
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TOP 100 wet well

Just 13 pounds of 

sand remained in 

the TOP 100 wet 

well
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Adapting circular sumps to sewage solids
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