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Electric Motor 

Efficiency



Waste not. Want not.
Choosing the right motor and propeller 
means you can turn your generator off.
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Best way 
to kill a cat is with 
a large propeller!



Mistakes made

2 x 20kW Motors

16 x 13” Propeller

Displacement 10,000kg  

Super efficient hulls

Why did the motors overheat?



Motor efficiency

If your motor is 90% efficient. 
Where does the 10% go? 



2 types of electric motor

Which one runs cooler and why?



Mini summary

PMAC motors are more efficient 

Heat is wasted energy



Propellers and RPM

Planing boat RPM 4000-6000 RPM.

Ship RPM 80-120 RPM.

What are narrowboats most like?



Knowledge sometime is a problem.



Tidal Thames



London to Bristol



What is torque

The ability to twist something

• Nuts and bolts.

• Propellers. 

• Jam jars.



Torque curve diesel and electric motors.

Question: Shouldn’t prop size be different?



Why did the motors overheat?

They were AC induction motors.

We assumed 20kW means a lot of torque.

We had to reduce pitch.



Kilowatts don’t really 
tell you much about a motor.

Ask about the torque.



What propeller goes best with your narrowboat?



Why is a large prop important.

136.7% bigger



Watching water



How much power should I need to move my boat.

You only need between 0.8kW and 1.2kW on 
a normal canal

• Speed of about 2.5 to 3mph.

• At least this amount of power from your solar.

• Able to chat at normal volume, hear the birds 
and sneak up on paddleboarders.



Questions to ask.

What propeller 
do I want?

Do I have space 
for it?

Is my propeller 
shaft of sufficient 

diameter?

Will my motor 
have the torque 
for this prop?

I turn the 
generator off.

☺



Bon voyage and thank you.

Tim Knox
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