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Scope:
·Components of the Propulsion System

·Where engine power goes

·Propeller types

·Propulsive efficiency

·Cavitation

·Selection Guidelines

·What can I do with my as-installed system?

·Testimonials and Simulations

·Conclusions
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Propulsion and Shafting System:
·)Ó Á ÍÁÓÓÉÖÅ ȰÆÁÍÉÌÙȱ ÔÈÁÔ ÉÎÃÌÕÄÅÓȡ

·Main Engine

·Gearbox

·Shafting

·Shaft couplings

·Journal and stern tube bearings

·Propeller 

·Must be designed to work in harmony

·Changes or problems with one component effect the entire 
system
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System Power Evaluation:

Indicated Power Delivered PowerShaft PowerBrake Power
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Where Engine Power Goes:
Gear Losses

4%
Shaft 

Losses
3%

Prop Losses 
(thrust 

deduction)
25%

PTO (if 
applicable)

20%

Remaining
48%
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Propeller Types:

·Fixed Pitch

·Least Expensive in initial cost

·Efficient for wide range of operations
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Controllable Pitch Propeller:
·Controllable Pitch

·Great for multi -mode 
operations.

·Engine RPM remains 
constant while pitch is 
varied for different loading 
conditions, or both 
simultaneously
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Nozzles:
KORT RICE

Depends on application and how much clearance you have if 

using a nozzle makes sense

ÅBuilt Low Speed Efficiency

ÅLoses operational efficiency 

when majority of time spent 

steaming

ÅBuilt for Steaming Efficiency

ÅMultiple options by going 

with either speed or towing 

nozzle
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MewisDuct:

ÅDesigned for vessels with poor inflow due to hull form

ÅStabilizes water inflow to propeller. Uniform load distribution.

ÅRotated fins pre-swirl the flow,  generates higher load on propeller and 

more thrust

ÅGuaranteed efficiency gains (when designed and optimized for vessel 

and coupled with rudder technology)



10

Achieving Good Propulsive 
Efficiency:

·The Power characteristics of the engine 
have to be matched to the best possible 
propeller characteristics for this 
application.

·The main propeller characteristics are:

·Diameter
·Pitch
·RPM
·Number of Blades
·Blade Area Ratio



Achieving Good Propulsive 
Efficiency:

·The greater the propeller 
diameter the more efficient 
the propeller, i.e. choose the 
largest propeller that can be 
reasonably accommodated 
in the available propeller 
aperture. 

Propeller clearances (inches)

Prop diameter (inches)

60 72 100

minimum maximum minimum maximum minimum maximum

a 4.8 12.0 5.8 14.4 8.0 20.0

b 4.8 15.0 5.8 18.0 8.0 25.0

c 9.0 18.0 10.8 21.6 15.0 30.0

d 1.8 3.6 2.2 4.3 3.0 6.0



12

Cavitation:

· Cavitation occurs when the pressure 
in an area of the propeller falls 
below the vapour pressure.

· This results in bubbles or Cavitiesof 
steam forming

· The problem is that when the steam 
cavities collapse on the surface of 
the propeller it leads to erosion of 
the blade material

· Collapse also generates noise
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Cavitation:
TIP CAVITATION

SHEET CAVITATION
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Choice of Blade Area Ratio:

·The smaller the blade area ratio the higher the open water 
propeller efficiency

·The choice is made on the basis of choosing the smallest 
ratio that will give satisfactory propeller performance from 
a Cavitation point of view.


