




Three-bladed Rotor (left)
- 1658019 nodes
- 6630360 elements
- 0.1932 minimum 

orthogonal quality

Single Blade (right)
- 134101 nodes
- 757635 elements
- 0.2006 minimum 

orthogonal quality

Figure 3 – (left) wireframe mesh of the 3-bladed rotor,  
(right) wireframe mesh of the single propeller blade 
 

Materials and Methods 

CFD software was 



Figure 7 – Velocity vector plots at (a) 0.015m, (b) 0.025m, (c) 
0.035m from the axis of rotation. Flow is from right to left. 

Figure 8 – surface pressure 
on the propeller blade 

for the specification of magnitude and direction of 
the fluid flow. The fluid flow was allowed to leave 
the system through the flat sides, which were also 
treated as pressure outlets.  Ideally the meshes are 
large enough so that any flow patterns caused by the 
boundaries are not influential to the flow around the 
objects. 

Reference values needed to be set within Fluent.  
Some values were temperature, enthalpy, pressure, 
velocity, viscosity, etc.  Temperature was changed to 
0 degrees Celsius.  Pressure was set to 0Pa gauge or 
atmospheric in order to meet standard temperature 
and pressure conditions.  Enthalpy was defined as 
0kJ/kg, since the model as setup does not consider 
heat transfer. Viscosity is determined by the fluid, 
which is air. Velocity was altered between 
simulations.  Simulations were primarily run with 
velocities of 3m/s, 5m/s, and 10m/s.  These velocities 
are comparable to low altitude wind speeds in the 
West Haven area.  



Figure 9 – velocity vector plots at (a) 0.02m, (b) 0.04m, and 
(c) 0.06m from the axis of rotation. 

The second series of simulations focused on flow 
over a single propeller blade. This geometry is a more 
developed airfoil than a comparable blade taken from 
the previous geometry. This airfoil was also tested 
with varying wind speeds. Results from the 5m/s 
simulation will be discussed. This particular 
simulation ran for 2500 iterations and had a residual 
continuity of 3.93E-03. The convergence is of an 
acceptable order of magnitude. 



 


