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1980’s  Allen Pumps shut down



Markets: Applications



Bedford Pumps overview



Fish Friendly design/Test

What makes a fish friendly pump?



§ Axial impeller

In practical terms: What features make a fish friendly pump?



Specific speed 



Impeller design



Specific speed 





Bedford twin Impeller design

1. Huge solids handling 

2. Efficient hydraulic

3. Submersible or VTP

4. Developed for Flood 

protection/management

5. Fish Friendly (eel)



§ Axial impeller

§ Relatively low impeller peripheral speed.

In practical terms: What features make a fish friendly pump?



Shaft speed = 494rpm

Impeller diameter 800mm
Peripheral speed = 20.7 m/s

Shaft speed = 741rpm

Impeller diameter 500mm
Peripheral speed = 19.4 m/s

SAF 90 SAF 60

Shaft speed = 371rpm

Impeller diameter 1018mm
Peripheral speed = 19.8 m/s

SAF 120

Speed vs peripheral speed 
§ Limiting the peripheral speed of the rotating impeller is a critical factor.

§ SAF90 initially tested and certified.  All other pumps scaled from this test.



§ Axial impeller

§ Relatively low impeller peripheral speed.

§ High hydraulic-efficiency. Energy loss into the fluid causes erratic 
stream-lines, adverse pressure



High Hydraulic Efficiency



§ Axial impeller

§ Relatively low impeller peripheral speed.

§ High hydraulic-efficiency. Energy loss into the fluid causes erratic 
stream-lines, adverse pressure

§ Substantially Increased spatial clearances between the impeller 
and guide-vane casing. Any static vane, of whatever angle that is 
located closely behind the rotating impeller is a potential shearing 
surface and threat to fish.



Impeller diffuser design
Traditional diffuser



Static and rotating parts



§ Axial impeller

§ Relatively low impeller peripheral speed.

§ High hydraulic-efficiency. Energy loss into the fluid causes erratic 
stream-lines, adverse pressure

§ Substantially Increased spatial clearances between the impeller 
and guide-vane casing. Any static vane, of whatever angle that is 
located closely behind the rotating impeller is a potential shearing 
surface and threat to fish.

§ Internal areas which might trap debris are to be avoided. Static 
diffuser vanes should be so designed as to not trap vegetation and 
other suspended solids.



Impeller diffuser design
Traditional diffuser
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Pump design







§ Axial impeller

§ Relatively low impeller peripheral speed.

§ High hydraulic-efficiency. Energy loss into the fluid causes erratic 
stream-lines, adverse pressure

§ Substantially Increased spatial clearances between the impeller 
and guide-vane casing. Any static vane, of whatever angle that is 
located closely behind the rotating impeller is a potential shearing 
surface and threat to fish.

§ Internal areas which might trap debris are to be avoided. Static 
diffuser vanes should be so designed as to not trap vegetation and 
other suspended solids.



Submersible Pumps



• Wet Well Canister
• Pipework remains in situ
• Smaller crane for lifting
• Operates submerged
• Low noise emission
• Lower running temperatures
• Easy to remove pump

Canister

Pump & 
Motor

Axial & Bowl pumps Canister



Submersible Pumps



Axial & Bowl pumps Drywell

• Vertical Dry Well

• Very Compact
• Low Noise Levels (no motor fan)
• Motor heat dissipated by pumped flow
• High Efficiency
• No coupling (No alignment)

• No misalignment 



Submersible Pumps



• Horizontal Dry Well
• Very Compact
• Low Noise Levels (no motor fan)
• Motor heat dissipated by pumped flow
• Clean water 
• No coupling (low maintenance)

Axial & Bowl pumps Drywell





Fish Friendly design wider scope



Benching and suction splitters

§ Optimum sump design. 

§ Pre swirl

§ Vortices

§ Turbulence

§ Larger Stations above 6300 l/s model test 
recommended by Hydraulic Institute.

§ Individual pump 2500 l/s

§ Fish and eels in linear flow





Avoiding valves in discharge



Avoiding valves in discharge
System A

1500 l/s at 6.2M Total head

108kW

System B

1500 l/s at 2.2M Total head

38kW 

Saving cost and carbon 

6M

2M



Fish Friendly pumps



SBF100.12.12





SAF140.05.22







SAF160.05.22



SAF160.05.22



Concrete casing









Case studies 





Thank you for your attention

Any questions?


