
MEC-E1004 Principles of Naval Architecture

Resistance and Powering



Tips before going 
to calculations

Resistance 
analysis

The ship characteristics and 
hull form should be defined 
before analysis

Be careful of the units used 
in defining scantlings and 
during calculations

For simplicity, we do not 
consider any stiffeners



Principle Particulars

• Insert the main particulars for your vessel.



Principle Particulars

• You can measure the area(and its centre)of the bulb @FP from

the hull lines. You can use any 2D CAD software.



Principle Particulars

• The immersed area of the transom can also be measured from

the hull lines of your ship.



Appendage Particulars

• Appendages include any part that stick out of the bare hull

below the waterline(e.g. rudders, thrusters, bilge keels,…).

• These parts contribute in the viscous water resistance as they

are added surfaces in water. 



Appendage Particulars

• Each of which has different (1+k) factor which is a factor

contribute in the viscous resistance.

• In the presence coulmn, insert a value 1 if the appendage exists

and zero if it does not exist in your ship project.



Appendage Particulars

• If the appendage exist, you shall know its wetted surface area. 

You can approximate it using the dimensions of the appendage; 

for instance, once you have the shaft length and diameter, you

can easily calculate its wetted area.



Propulsion Particulars

• You should have the main characteristics of your propeller ready

before the resistance analysis.

• It is suggested to use some methodical series to design your

propeller at the preliminary stage of design (e.g. Wageningen B-

screw series).



Propulsion Particulars

• The height of the shaft line above the keel depends on your

general arrangement.

• The open water efficiency (eta0) is ratio of the thrust power to 

the power of the propeller operating without being attached to 

the hull.



Speed range

• Specify the speed range for which you want to calculate the ship

resistance.

• Finally, insert the water particulars; the kinematic visocity and 

the density of water. (ρ seawater=1025 kg/m3, ρ freshwater=1000 

kg/m3, ρ seawater in Finland=1005 kg/m3 )



Output

• The results you get from the spreadsheet:

• Tabular values of the resistance and power at various speed
values.

• Resistance and power curves from which you can estimate the
power required for your ship at the design speed.



Tabular Values



Resistance and Power Curves


