Experimental Aerodynamics Division

In the Experimental Aerodynamics Division, a major emphasis has been to understand the physics of complex flows
by the use of novel flow diagnostic techniques and generation of aerodynamic data for the development of advanced
design concepts and flow modeling. The division strives to carry out innovative research in three disciplines. These
are Aircraft and Spacecraft Aerodynamics, including intake, afterbody and base flows; Civil Aircraft R&D, including
high-lift aerodynamics, flow control and drag reduction methods and Flow Diagnostics which involves the develop-
ment and application of several measurement techniques like Particle Image Velocimetry (PIV), Pressure Sensitive
Paint (PSP), Laser Doppler Velocimetry, and Background Oriented Schlieren (BOS), in addition to traditional flow
measurement techniques.

The division has contributed significantly to the aerospace projects in the country in addition to basic research in
aerodynamics. Important achievements in low-speed flows enumerate successful turbulent skin friction drag reduc-
tion on airfoils and wings using riblets; control of flow separation by direct manipulation of shear layer reattachment;
understanding scale effects of relaminarization on swept wings and aerodynamic streamlining of transport bus con-
figuration for fuel savings. In high speed flows, boat-tailing concepts to reduce afterbody drag and understanding the
onset of buzz in aircraft intakes are among the notable achievements. In addition, work has resulted in the develop-
ment and extension of several new and novel ideas in flow diagnostics which have resulted in application of these
techniques to complex fluid flows relevant to the country’s aircraft and spacecraft program for improved understand-
ing. Among others, these comprise of the development of resection-based image processing software for the PSP
technique with recent application on the Tejas model and a quantitative Schlieren technique for density measure-
ments in high-speed flows.

The division is now actively involved in several areas with a focus towards emerging requirements of the country’s
aerospace programs. Some of these are: high-lift research for the new Regional Transport Aircraft, low-Reynolds
number aerodynamics for micro-aerial vehicle (MAV) design, base-flow and nozzle studies for launch vehicle aerody-
namics, intake design for hypersonic vehicles and applications of flow diagnostics to understand flow mixing in gas
turbines. Additionally the first ever facility in the nation for jet aeroacoustic studies is being set up in the division.

To be prepared for the future needs of the nation, the division is emphasizing
new areas of expertise in addition to strengthening the current capabilities.
Activities to be taken up include active flow control, jet noise suppression, mixing
enhancement in jet flows, improved intake design for space vehicles, airfoil studies
for MAVs and novel non-intrusive flow mapping techniques. These efforts will
help to provide the forward-looking R&D required for supporting new aerospace
activities.
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