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Boundary Layer Transition Prediction Problem
in Re-entry Vehicle Development
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ABSTRACT

Problems associated with boundary layer transition prediction are discussed for aerothermal design of
re-entry vehicle. First, windward boundary layer transition characteristics are examined based on US Shuttle
and HYFLEX flight data. Then, results of available basic wind tunnel experiments which may be associated
with distinctive feature of re-entry vehicle transition are reviewed. Nose bluntness and angle of attack effect are
mainly discussed. These effects will related to unit Reynolds number reduction by nose shock total pressure
loss, boundary layer edge flow condition change by entropy layer swallowing, and change of shock layer flow
profile following change of flight attitude. Finally, importance of efforts in theoretical and experimental studies
on boundary layer instability to clarify transition mechanism is emphasized.
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