
Flow Over Open 
Cavities and Their 

Control 

The flow over open cavities represents a rich flow field and one of signifi-
cant practical importance in the aerospace industry as well as many oth-
ers.  Fundamentally, the flow features in the cavity are driven by the 
shear layer at the opening and it’s interaction with the aft wall.  These 
interactions create an intense aeroacoustic environment in and around 
the cavity which can be detrimental in many of the applications.  This 
presentation will highlight predominantly experimental studies of the 
characteristics of flow over cavities and attempts at control with the aim 
of reducing the surface pressure fluctuations.  The studies of the flow 
characteristics have been conducted over a range of free stream Mach 
numbers and have involved both Particle Image Velocimetry and time 
resolved surface pressure fluctuations measurements.  These measure-
ments have been used to develop low-dimensional descriptions of the 
flow using the Proper Orthogonal Decomposition and Stochastic Estima-
tion resulting in a time dependent description of the flow field. From 
these results a better understanding of the sources in the flow has been 
developed which can be used guide flow control.   In addition to the 
studies of the flow features open loop control using several leading edge 
blowing concepts in three-dimensional cavity configurations will be dis-
cussed.  These control studies involve steady fluidic blowing at the cavi-
ties leading edge and have been validated for different scale cavities 
with the goal of developing a system practical for aircraft application. 
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