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Project Description: 
Swept wing ice accretion prediction is important to flight safety and continued development of robust 
and efficient methods for predicting ice accretion and aerodynamic performance are needed.  
Computational methods have made great strides but still are not alone sufficient, thus icing wind tunnel 
testing continues to play an important role.  This overall project will provide a systematic and validated 
methodology for testing scaled, highly 3D, swept wings in an icing wind tunnel to produce full-scale ice 
accretions.  Previously in this project, a series of icing wind tunnel tests were performed at the Icing 
Research Tunnel at the NASA Glenn Research Center.  Figure 1 shows an example of the ice shapes created 
on the swept-wing model.  While the actual ice shapes have been the primary focus of the research 
project, the aerodynamic performance in the icing wind tunnel is also an interesting consideration.  The 
aerodynamic changes that occur on the model during an icing test cannot currently be quantified.  
Pressure taps on the wind tunnel model can provide an approximation for the lift before the water 
droplets are initiated, but those pressure taps must be sealed in order accrete ice.  However, pressure 
taps on the sidewalls of the wind tunnel can effectively measure the pressure before and during an icing 
experiment.  Sidewall pressure data have been collected but further analysis and comparison to CFD 
results is necessary.  The concept of using the sidewall pressures to determine the lift on an airfoil is 
illustrated in Fig. 2.  This project is further complicated by the swept design of the wing rather than a 
simple airfoil.  This research opportunity will provide a student with a unique experience to work in the 
field of aircraft icing. 
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Figure 1:  Wind tunnel model with ice 
accretion in the Icing Research Tunnel. 

Figure 2:  Conceptual diagram illustrating how wind tunnel 
sidewall pressures relate to pressures on the test article. 

 

Student background and expected research activities: 
We are looking for an enthusiastic and ambitious individual who has an interest in iced aircraft 
aerodynamics.  Specifically, this project will utilize programming to automate data reduction and most 
likely Tecplot for interrogating CFD flowfield solutions.  Experience with Matlab and Tecplot are beneficial. 
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