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Abstract 
 
The effects of stern flaps in the hydrodynamic 
performance of a semi-displacement hull were 
evaluated by systematic testing of scaled models in 
a towing tank. Chord length, span and flap angle 
were chosen as the main variable parameters to 
obtain six different stern flap configurations. The 
semi-displacement hull in conjunction with each 
stern flap was tested in order to assess the 
influence of each flap in resistance and running 
trim. The bare hull, i.e. without stern flap, was also 
tested to provide a suitable base for flap 
performance comparison. Main characteristics of 
the stern flaps were chosen according to existent 
recommendations provided in the relevant 
technical literature. The results showed good 
agreement with these recommendations; however, 
it was found that larger values of chord lengths and 
negative flap angles could possibly have a better 
performance on this craft.  
 
Keywords:  Stern flaps, towing tank, 
hydrodynamics, semi-displacement. 
 
 
Nomenclature 
 
Lf     Flap chord length 
α          Flap angle 
LPP       Length between perpendiculars 
BT       Transom beam 
∆         Ship Displacement 
τ          Trim, in degrees 
Vs     Speed, in Knots 
FN        Froude Number 
FN∇       Displacement Froude Number 
CR        Residual Resistance Coefficient 
λ          Scale factor 
ηh        Hydrodynamic efficiency 
 

 
 
 
1. Introduction 
 
A stern flap is an appendage built in form of a 
plate that extends aft of the transom in an angle 
relative to the buttock plane of the ship.  Its 
interaction with the hull modifies the ship running 
trim, reduces propulsion resistance and increases 
maximum attainable speed. The critical parameters 
for a stern flap geometry design are: chord length 
(Lf), flap angle (α) referenced to an extension of 
the hull bottom  and flap span across the transom. 
Figure 1 shows these parameters in a stern flap 
configuration. Secondary design aspects are: 
determination of platform shape, transverse 
thickness variations, and the detailed fairing into 
the hull, with special attention to the outboard 
edges. Generally, a simple radius corner is used to 
simplify design and construction.   
 
The principal benefits that stern flaps produce are: 
 
-Reduction in powering resistance. Experience has 
shown that this reduction is between 5 to 12%. 
- Increase of maximum attainable speed. 
-Beneficial propulsion interaction achieved. 
- Modification of transom wave systems.  
 
The reasons for the beneficial interaction due to the 
presence of a stern flap are different, depending if 
the flaps are fitted in a small craft or in a larger 
vessel. All stern flaps, independently of the size of 
the vessel, cause a force aft of the transom, modify 
the ship trim and the pressure distribution beneath 
the aft portion of the hull (Cusanelli et al., 1999). 
On small planning crafts, a stern flap affects the 
running trim angle by 4 to 5 degrees (Millward, 
1976). This variation is the principal reason of the 
reduction in resistance on this type of hulls. 
 


