
“High-resolu�on and non-intrusive” experimental measurements are indispensible for study of complex fluid flows that 
are frequently encountered in industrial and environmental situa�ons. In today's age and technology, it is possible to do so 
with the help of laser-based op�cal imaging. My research focuses on using non-intrusive techniques to study instabili�es, 
mixing, and turbulence in complex flows by capturing a spectrum oflength-scales ranging frommicrometer to cen�meter. 
This ensures tha tboth large-and small-scale flow features are resolved with considerable accuracy.

Two such instances are shown in the images above. Par�cle Image Velocimetry (PIV) and Laser Induced Fluorescence (LIF) 
were used to capture the intricate features, such as the poten�al core of a free jet (le� image) and interfacial instabili�es 
(right image), in complex fluid flows. 

Le� image (A): shows a heated pressurized horizontal jet emana�ng into ambient condi�ons. The velocity and vor�city 
dynamics were captured using PIV technique. The downstream velocity profile in conjunc�on with turbulence 
characteriza�on is crucial for modeling free jet flows, which are encountered in many engineering applica�ons ranging 
from spray combustors to fluidized bed systems.

Right image (B):shows a typical shear-driven mixing process, between a cold and a hot fluid, captured using LIF technique. 
The mixing dynamics and nature of turbulence under such circumstances are important for tackling many industrial and 
environmental problems such  as cooling  technology, cloud processes, and fluid intrusions.
The primary research focus is on se�ng up of controlled laboratory experiments, recording high-fidelity data using non-
intrusive techniques, and extrac�ng quan�ta�ve sta�s�cs on flow dynamics using post-processing so�wares.
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A. Velocity and vor�city dynamics of a horizontal jet at 
different pressure ra�os using Par�cle Image Velocimetry 
(PIV).

B. Scalar mixing of fluids with varying densi�es for different 
Reynolds numbers (Re) using Laser Induced Fluorescence 
(LIF).
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