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How does a wind 
turbine work?

• Wind turns blades around a 
rotor

• Rotor spins a generator and 
creates kinetic energy

• DC electricity is generated

• Electricity is converted to AC 
via inverter before entering 
the grid (or a home)



How is programming 
used for wind energy?

• Design turbine blades for maximum 
aerodynamic performance

• Prevent the wind turbine from 
exceeding safe max speed

• To determine Rated Power Capacity



Supervisory 
Control & 
Data 
Acquisition 
(SCADA)



Using programming to 
build smarter wind 
energy

• "The National Wind Technology Center 
(NWTC) at NREL develops advanced 
computer-aided engineering (CAE) tools 
to support the wind power industries with 
state-of-the-art design and analysis 
capabilities." (NREL)



Airfoil data for aerodynamic 
performance of blades
• An airfoil is the foundation of wind turbine 

blade design
• AirfoilPrep (NREL)

• Correcting the angles and direction of the 
blades for maximum efficiency

• Uses characteristics of a turbine blade as 
parameters (weight, pitch (blade angle), 
drag)

• Generates airfoil data files from 2-D data

• Adjusts 2-D data for rotational augmentation 
(3-D effects)

• PYTHON CODE (Source: 
NREL): https://github.com/WISDEM/AirfoilPr
eppy/blob/master/airfoilprep/airfoilprep.py

https://github.com/WISDEM/AirfoilPreppy/blob/master/airfoilprep/airfoilprep.py










What aspects of this code have we already 
worked with?

Loops and 
conditions

2-D arrays and 
Numpy

Data analysis Functions Classes and 
Objects
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