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Abstract            

A 30° swept-wing model with a movable leading-edge extending to 15% chord is used in 

flight and in a low-disturbance wind-tunnel to study the effect of 2 D step excrescences 

in a 3-D boundary layer. Forward- and aft-facing steps are modulated during the tests. 

Pressure measurements are compared with computational results, infrared 

thermography is used to globally detect boundary-layer transition, and hotwire 

measurements provide details of the boundary-layer profiles in the vicinity of the steps. 

Image processing techniques are developed in order to objectively determine transition 

location. An analysis of the results is provided that includes comparisons with 

experimental studies of an unswept model of similar 2 D pressure gradient. It is shown 

that the crossflow instability dominates the transition process up to the critical step 

height, while the shear-layer instability dominates above the critical step height. The 

critical step height was found to be a function of unit Reynolds number. The addition of 

leading-edge sweep with a similar 2 D pressure gradient substantially lowers the local 

Reynolds-based critical step height for forward-facing steps, while it is similar to the 

unswept case for the aft-facing steps.  

[The work was supported by the Air Force Research Laboratories and by Northrop-Grumman Corp] 
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