
Protect the Heart 
of the Irrigation 
System-The 
Pump
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“What gets us into trouble is not what we don't 
know. It's what we know for sure that just ain't 
so.”

― Mark Twain
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Outline

• Downhole Pumps - Sand 
Protection

• Self-Cleaning Suction 
Screens

• Strainers
• Flow Control Solutions
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Car Analogy

• Fuel Filter

• Oil Filter

• Air Filter

• Fuel Injection 
Nozzles
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Downhole Pumps – Why Sand Protection?

• Declining well water levels

• Decreased well production

• Silt and Sand intrusion

• Damage to bowls and 
impellers

MAIN BENEFITS
INCREASES LIFE OF PUMP UP TO FIVE TIMES 
MAINTAINS FLOW AND HEAD FOR LONGER
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Downhole Pumps –
Solutions for 
Submersibles
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Downhole Pumps – Solutions for Turbines
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Downhole Pumps – Solutions for both 
Submersible and Turbine

• Important Factors to 
consider:

• Casing Inside Diameter
• Water Level
• Pump level
• Depth to bottom of well

• Typical Requirements to 
consider:

• Correct Connections & 
Approach

• Does the pump have minimum 
head requirement to operate 
the downhole separator?

• Does it change during season?
• Does it have minimum of 30 ft 

to bottom?
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Why Self-Cleaning Suction Screens?

• Protect Centrifugal or 
Close Coupled Turbines 
from 
• debris, 
• aquatic beasties, 
• and algae

Epiphene, Inc - Copyright 2019 9



What Are Self-Cleaning Suction Screens?

• Centrifugal 

• Close Coupled Turbines

• Video Example

Epiphene, Inc - Copyright 2019 10






Self-Cleaning Suction – Solutions for both 
Submersible and Turbine

• Important Factors :
• Flow Rates
• Debris Expected
• Inlet Velocities
• Protecting Screen Collapsing 

& Pump From Cavitating
• Drive Type

• Typical Requirements:
• Always Oversize
• Algae, Fish & Frogs, other debris
• Maximum Inlet velocity .4 fps
• Vacuum Gauge with Switch

• Diesel or Electric
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Why Strainers?
• Protects the Pump
• But also protects downstream 

components
• Check Valves
• Control Valves
• Filters

• Bottomline:
• Safety Screen
• Rather clean a strainer 

than chase down issues in 
downstream components

Epiphene, Inc - Copyright 2019 12



Types of Strainers

Y STRAINERS BASKET STRAINERS
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Design Consideration

Y STRAINERS

• More Flexible Installation

• Flushable

• More turbulence

• Higher Friction Loss

BASKET STRAINERS

• Only installed one way

• Not Flushable

• Less turbulence

• Lower Friction Loss
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Types of Strainers

Y STRAINER Y STRAINER
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Types of Strainers

BASKET STRAINER BASKET STRAINER
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Strainer - “Saving Energy”
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Strainer - “Saving Energy”
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Strainer - “Saving Energy”
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Strainer - “Saving Energy”
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Strainer – Design Flows
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Strainer – Design Flow Comparison

2 2.5 3 4
Cv Basket Strainer 45 62 110 175
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Strainer – Design Flow Comparison
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Strainer – Economic Comparison
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Strainer - “Saving Energy”
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Why Flow Control Solutions?

• Minimizes Turbulence
• Minimized Friction Loss
• Improves Asset Life
• Pump
• Motor
• Control Valves
• Check Valves
• Pressure Sensors
• Flow Meters

• Pump & Devices Operate at Design
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Why Flexible Connector Solutions?

• Minimizes Vibration

• Mitigates Thermal Expansion Issues

• Easier Connections In the Field

• Strain Relief

• Offers some seismic protection
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• SUCTION DIFFUSER • FLOW CONDITIONER

STRAINER & FLOW CONDITIONING
REMOVING TURBULENCE
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Flow Conditioning
“Saving Energy & Assets”
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SUCTION DIFFUSER – 2“ THRU 16”

BEFORE ELBOW FLOW CONDITIONING
REMOVING TURBULENCE
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Flow Conditioning 
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Flow Conditioning 

33
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Flow Conditioning 

34
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Flow Conditioning 

36
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Flow Conditioning
Rigid Configurations

2” thru 12” 
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Summary

• Design of Pump Station Impacts System Performance

• Minimization of Turbulence

• Minimization of Friction Loss

• Increased Design Flexibility

• Increased Reliability

• Improved Asset Life

• New Tools exist to address issues

• Economically Viable with Quick Paybacks
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