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General Ideas 

ÅñPumping Systems Account for Nearly 50-percent of 

Electricity Used by Pumping-Intense Fields Such as 

Municipal Water and Wastewater Industries.ò ï 

Excerpt From Life Cycle Savings in Water Treatment 

Pump Systems by Robert Lax, ITT Gould Pumps 

ÅBased on a US Department of Energy Study, the 

Optimization of Pumping Systems can Reduce a 

Facilities Energy Costs by 20-Percent 



System Curves 

ÅTypical System Curve - 

Ask Engineer 

ÅPumps in Parallel - Add 

Flows at Same Head 

ÅPumps in Series - Add 

Heads at Same Flows 

 



Factors Affecting System Hydraulics 

ÅAge of Pipes 

ÅPipe Sizing 

ÅSludge % Solids 

ÅRate of Flow 

ÅNumber of Valves & 

Fittings 



Losses - Fittings 

Åk factors from Darcy-Weisback 

Åk  = Headloss 

ÅPipe Exit into a Tank 

k = 1.0 



Losses - Fittings 

ÅVelocity Matters! 

Å  @ 200 gpm 

Å4ò ï 5.11 ft/sec,  = 0.406 ft 

Å6ò ï 2.27 ft/sec,  = 0.08 ft 



Losses - Fittings 

Å0.406 ft times 1.0 = 0.406 ft 

Å0.08 ft times 1.0 = 0.08 ft 

ÅRecall that 1.0 is the k factor for an exit loss 



Losses - Pipe 

Å4ò @ 100 ft = 2.73ô 

Å6ò @ 100 ft ï 0.346ô 

ÅReduced Diameter in any Fashion Creates Additional 

Headloss 

ÅPipe Size 

ÅAge 

ÅWalls Coated with Material 

ÅAir  



Percent Solids 

Primary 1% - 5% 

Waste 0.5% - 1.5% 

Return 0.5% - 1.5% 

Thickened 2% - 12% 

Digested 2% - 6% 

Why is % Solids Critical? 



Pumping Solids 

ÅIncreased Solids Harder 

to Pump 

ÅIncreases Horse Power 

Required 

ÅExtremely Thick Solids 

Start-up Head Increases 

Must Get Product Moving 



Pumps 

ÅStatic Head ï You Can 

Check 

ÅMinimum Pump Must 

overcome 

ÅWetwell Fluctuations 



Piping Systems 

ÅWatch for High Points ï 

Pressure 

ÅAir Release Valves 

ÅCheck Valves Horizontal 

if Possible 

ÅMaintain 2 ft/sec 

ÅOnce Grit Settles Out, 

Takes 7-10 ft/sec to scour 



System Curves 

ÅWhat will a VFD do? 



Variable Frequency Drives 

ÅIncreased Operating Control and Flexibility 

ÅReduced Energy Consumption at Non-Peak Times 

ÅComplete Motor Protection and Diagnostics 

ÅUser Interface and System Integration 

ÅSoft Starting and Stopping 

ÅReduced Equipment Wear 

ÅEnergy Savings 



Variable Frequency Drives 

ÅEnergy Savings: 

ÅEnergy Savings as Flow Requirements Change 

ÅNon-Peak Loads Reduce Speed/Horsepower 

ÅOperation/Start-up Cost less Because of Slow Starts 

ÅWill Not Allow Motor to Exceed Full Load Amp Rating 



Sludge - Types 

ÅPrimary  

ÅWaste 

ÅReturn/Waste 

ÅThickened 

ÅDigested ï Aerobic or Anaerobic 

} Co-settled 



Primary Sludge 

ÅOften Times Co-settled With Waste 

ÅLow Volume, Medium Head 

ÅPumping Difficulty 

ÅScale 1-10 

Å5-9 Why 



Primary Sludge 

ÅWhy a 9? 

ÅHeadworks Dependent 

ÅOften Times Grinding Required 

ÅGritty 

ÅPump Wear 

ÅLive with Pumping Inefficiencies 



Primary Sludge 

ÅPumping Operation 

ÅIntermittent Times 

ÅConstant Small Volumes 

ÅInstrumentation? 



Pump Types 

ÅChopper 

ÅTwo Functions ï Chop & 

Pump 

ÅLow Efficiency 



Chopper Pump 



Performance Curves 



Pump Types 

ÅSolids Handling 

ÅVortex & Semi-Vortex 

ÅHeadworks - Critical 

ÅMore Efficient 



Vortex Pump 



Vortex Pump 



Vortex Pump 



Pump Types 

ÅProgressive Cavity 

ÅRotor & Stator or Rotary Lobes ï ñSqueeze Typesò 

ÅPlunger or Diaphragm Types ï ñPush Typesò 



Pump Types 

ÅProgressive Cavity Styles 

ÅGrit ï Can be an Issue with ñSqueezeò Style 

ÅLower Speed Less Wear 

ÅEasy to Control 

ÅConsider Grinding 



Plunger Pump 



Plunger Pump 



Primary Sludge - Economics 

ÅGrinding and Costs 

ÅBreakdowns - Manpower 

ÅPumps ï Repairs or Parts Replacement 



Return Sludge 

ÅNormally Constant 24/7 

ÅNeed Control ï Typically VFD 

ÅTypically Low Head High Volume 

Å% Solids ï 0.5% - 1.5% 



Return Sludge 

ÅPump Efficiency Important 

ÅRange 25% to 100-150% of Design Flow 

ÅHigher Range Normally not Necessary but Required 

by Ten States 

ÅPump Type ï Solids Handling ï Non-Clog 



Non-Clog 


