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Design Theory

 Submerged Propellers

• Design is done through proprietary 
programs developed in-house

• Identifies optimum propeller based on 
starting data

• Software is based on the panel method

• Every possible shape is analyzed and an 
iterative process is used to develop the 
perfect propeller



Submerged Propellers

Propeller definition 

through panel method

Definition of optimum diameter, 

pitch, number of blades and 

E.A.R.

Matching each specific 

application data



Design Theory

Propeller Geometry

3D Rendering



 Submerged Propellers

• As the “roll up” effect of the trailing 
wake is difficult to be calculated, every 
propeller is retested using a CFD 
(computational fluid dynamics) program

• This allows the propeller to be fine 
tuned theoretically and can eliminate 
possible flow problems (at the blade-
hub junction for example) 

Design Theory



 Submerged Propellers
• Every submerged propeller is subject to 

cavitation
 Operating is ship’s wake

 Shaft angle

• For many years, Rolla has been a member of 
the “Consortium on Cavitation”

• The goal of the Consortium is to develop 
software to better analyze cavitation on 
submerged propellers

• This has helped Rolla develop its own CFD 
software

Design Theory



Valutation of the cavitation 

margin 

through analysis of low 

pressure 

on the blade surface. 

ROLLA

CFD Analysis

Design Theory

Validation 

at the cavitation tunnel

through scale model testing



 Surface Piercing Propellers

• Rolla conducted exhaustive testing at 
the University of Berlin cavitation tunnel 

 Using 3-4-5-6-7-8 blades propellers

 Varying submergence 30-40-50-60%

• The data from this testing allows Rolla 
to properly dimension the propeller for 
each application

• Plus experience plays a big role

Design Theory



Surface Piercing Propellers
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The software identifies the 

optimum propeller through:

1. diameter of the optimum 
propeller

2. pitch 

3. forces

 horizontal

 vertical

 lateral

Surface Piercing 

Propellers



 Project Verification

• Using the CFD programs, the application (both 
submerged and surface piercing) is completely 
analyzed and reviewed

• For each specific NiBrAl application, a 
dedicated pattern is created and used for 
production of the propeller

• The propellers can be designed to meet any 
classification requirement – LRS, ABS, RINA, 
BV etc…



CFD Output:

Pressure distribution

Torque & Thrust values

 

 

CFD Submerged propellers



Dynamic Cavitation Simulation
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Surface Piercing
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CFD Output: 

Pressure distribution

Cavitation Illustration

Transit Loads

Thrust & Torque Values



Comparing various methods of analysis
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