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The department has the following labs

The Aerospace Engineering Departmentis § . :
£ & & Dep with a clear focus on teaching and

more than 40 years old. Till 1991, it was
40y 99 research :

known as Aeronautical Engineering . Low Speed Aerodynamics Lab

Department. The name change was « High Speed Aerodynamics Lab

accompanied by addition of topics . High Performance Computing Lab
e Aeromodelling Lab

o Computational Fluid Dynamics Lab

relating to spacecralt in the UG

curriculum; some members of the faculty
had been conducting research and « Aero Propulsion Lab
guiding PG students in this area even « Structures & Material

before the formal alteration of the name Characterization Lab

in 1991. In matters of teaching, research & Q§. Flight Lab

development, the department has always fe Helicopter & VTOL Lab

tried to strike a balance between o Advanced Combustion & Acoustics
hardware development and experiments §Lab

on one hand, and theory and o Computational Propulsion Lab
computational aspects on the other. o Structural Analysis Lab

The faculty strength currently is 30 (29

Regular & 1 Visiting). The department has

182 UG Students, 18 Dual Degree Students,

106 M.Tech students, 12MS (Research) and

140 Ph.D students.

Dr. Abhijit Kushari
. Liquid Atomization
Office: +91-512-2597126 Acro Propulsion Lab
Emall akushari @lltk ac in Lab incharge: Dr. Abhijit Kushari
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Infrastructure
Low Speed Aerodynamics Lab

Lab incharge: Dr. Kamal Poddar

A fully functional facility to conduct wind tunnel
experiments for the aerodynamic, propulsive and
aero-elastic characterization of fixed, flapping and rotary
wing and micro aerial vehicles. The lab has following
wind tunnels to carry out experimental research in the
areas ol aerodynamics: Low turbulence tunnel, Boundary
layer tunnel, Twin air or 5D tunnel, Water tunnel.

~Research Areas
o Unsteady Aerodynamics '
e High AoA Aerodynamics
 Flow Control on airfoils,
wings & other bodies

o Bluff Body Flows .

e Wind Engineering Cotrtes: e Sty Ko an b, Ramal Poddar
e Decelerator Aerodynamics |
 Transition & turbulence
 Vortex Dynamics

o Granular Flows

« Dynamic Stall Cortess: D Sanad Kunar ¢ ~ 25010 a soap film tunnel
« Separation Control
 Fluidic Oscillator __

——

Wake of a plate hinged at its leading edge in pre and post oscillation regime Shock interactions in granular flows at M ~ 9.1

Courtesy: Dr. Sanjay Kumar and Dr. Kamal Poddar Courtesy: Dr. Sanjay Kumar and Dr. Rakesh Mathpal



Waves in a correctly expanded Mach 2 Jet

High Speed Aerodynamics Lab

Lab incharge: Dr. Mohammed Ibrahim Sugarno

This lab of our department is well known for the
research in the area of gas dynamics. The lab also
houses an intermittent, blowdown type supersonic

wind tunnel. The tunnel is equipped with a dedicated
computer system for tunnel control and data
acquisition. This facility has already made substantial
contribution in establishing new testing techniques
and basic research in the area of transonic/supersonic
flows.

Shock at the nose of a blunt body at Mach 7

« Gas Dynamics: experimental & theoretical investigation
 Rarefied Flows

o Applied Gas Dynamics & High Speed Jets

e Sudden Expansion Problems

e Supersonic, Transonic & Subsonic Aerodynamics



High Performance Computing Lab*

The primary focus is on developing and implementing
high fidelity computing methods for various flows,
including subsonic, supersonic, and hypersonic. The
emphasis of the research is on developing high accuracy
computing methods to aid in bridging the gap between
theoretical and computational fluid dynamics and heat
transfer. The instability, transition to turbulence, and
control of fluid flows are analyzed in theoretical and
computational framework with the help of in-house
developed tools.

RK4-OUCS3 scheme with CD8 closure at interface of the processor boundaries

> Research Areas

e High accuracy, scientific computing {from the first principle

« Theoretical analysis of precursor of instability and transition of
fluid flows.

« Receptivity analysis and transition control by DNS and Implicit
LES.

« Multiple Hopf bifurcations and proper orthogonal decomposition.
e Development of coherent structure detection methods.

« Global spectral analysis of numerical schemes.

*HPC Lab continues to exist, even though Prof.Sengupta (Lab Incharge) has moved to IIT Dhanbad.




>Aeromodelling Lab <

Lab incharge: Dr. Subrahmanyam Saderla

In the Aeromodelling Lab, students design, fabricate
and fly models. It not only gives a primary introduction
to the world of aerodynamics, designing, electronics,
engine technology, wood crafting and the technology of
new materials but also provides a hands-on experience

Computational Fluid Dynamics Lab

Lab incharge: Dr. Sanjay Mittal

CFD lab facilitates study basics of fluid flow, design

of numerical methods as well as their application to
situations of practical interest. Scientific investigations
mostly involve fundamentals of flow phenomena, e.g.
stability and turbulence.

Transition of the boundary layer on a smooth sphere Flow past finite wings of different planform
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>Aero Propulsion Lab <

Lab incharge: Dr. Abhijit Kushari

The lab is equipped with a continuous combustion unit
where heat balance studies, exhaust gas composition,
effect of fuel and flame stability test can be performed.
Following are the facilities available in lab: low speed
cascade wind tunnel, 2-shaft gas turbine, continuous
combustion unit, gaseous fuel combustion test rig,

dump combustor with optical windows.

>Research Areas<

 Flow Diagnostics

o Internal Flow Control (Active & Passive)
e Liquid Atomization & Spray Combustion
« Thrust Vectoring

o Electric Propulsion

 Aeroelasticity

e Linear Cascade Compressors

High pressure - high enthalpy test rig .-



Structures & Material Characterization

Lab incharge: Dr. Rajesh Kittey

Over the last few years we have been developing and
testing smart structural system engineering structures
with integrated sensor, information processing,
feedback control and actuating devices. The smart
structures experiments have been related to building

innovative smart sensors, vibration control and
structural health monitoring concepts. Research eflforts
are directed towards focused on fabricating smart
materials such as piezoelectric materials and hydro
gels and damage diagnostic methods.

Laser Spallation and Michelson Inferometer

), o P S Il ° 7 ¥ P
Universal Testing Machine -

Research Areas

o Stochastic Analysis

o Smart Structure Modeling & Analysis

e Generalized Damage Mechanics

« Composite Structure Analysis & Design

™ Thermo Mechanical Analyser
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Lab incharge: Dr. G. M. Kamath

The flight lab is a unique national facility with three
single engine airplanes: Cessna 206H, Hansa-3 and
Piper Saratoga. The Flight Lab also has a Pipistrel Sinus
912 motored glider. The operations and maintenance
of the Flight Lab are carried out in compliance with
DGCA regulations. The Flight Lab conducts courses
for students wherein they are taught various aspects
of conducting experiments in flight, and obtaining and
analysing different aircraft flight parameters. The lab
also provides an opportunity for faculty focusing in
broad areas of aircraft structures, flight mechanics,
aerodynamics and avionics to conduct experiments as
part of their research.

> Research Areas ¢

o Parameter Estimation

o System Identification

e Guidance & Control of Aircraft & Unmanned Aerial Systems
o Aircraft Structural Health & Usage Monitoring




Helicopter & VTOL Lab

Lab incharge: Dr. Abhishek

This focuses on the fundamentals of design,
manufacturing and testing of systems. Also sub-
systems for a mini-helicopter are developed.
Autonomous Mini-Helicopter which while weighing
only a few kilograms incorporates most of the functions
ol a real life helicopter and achieves autonomous flight.

Autonomous Mini Helicopter iplane Quadrotor

) 4

e Design & Development of avionics package:

ae Ground Control

be Sensing & Actuation

ce Communication Navigation
de Automatic Flight Control

['light Testing of autonomous Helicopter & expanding its utility
by making the vehicle perform intelligent tasks.
eStructural design & development of a mini helicopter



Advanced Combustion
& Acoustics Lab

Lab incharge: Dr. Sathesh Mariappan & Dr. Vaibhav Arghode

"Research Areas’

e Design clean and quiet combustors for fuel lean conditions

e Reduce unwanted large amplitude flow oscillations in Combustion
Chamber

o Mitigating Combustion Instability

e Thermoacoustics Interactions

o Colorless Diffusion combustion

o Alternative Fuel & Combustor Performance

a—

Flame investigation for dump combustors
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Flame vortex interaction over bluff body stabilised combustors



Computational Propulsion Lab

Lab incharge: Dr. Ashoke De

The lab 1s primarily focused on computation-based
research in the area of Fluid Dynamics and Combustion.
We are involved in both development, and application of
algorithms for fluid flow, heat and mass transfer. At CPL,
we work on cutting-edge research using CFD and their
application to multidisciplinary engineering problems
starting {rom Mesoscopic level to programs in Space,
Energy, Aero-elasticity. Applications include all regimes
ol steady-unsteady flows in combustion as well as in gas
turbines, acoustics, turbulence modeling, supersonic
flows, fluid-structure interaction, conjugate heat
ransier and multidisciplinary fluid tflow problems. We
are involved in the simulation of the problems in areas of
RANS, LES, hybrid RANS-LES, DNS, Lattice-Boltzmann,
depending on its type and conditions.
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Density gradient for a hypersonic flow at Mach 7 over a Pressure iso-surface for turbulent flow over periodic hill
double wedge




Structural Analysis Lab

The research domain comprises of both fundamental
and advanced problems that arise in the areas of
research. Several high-end state-of-the-art
computational codes have been developed in-house for
multi-scale mechanics for damage; damage mechanics
based modeling of composite structures; modeling and
analysis of piezo-material based structures; adaptive
modeling of laminated plates; structural optimization
and stochastic analysis of laminated structures.

DMA machine Hydraulic chamber

e — . Ny
— Helicopter blade & mould |

Research Areas

o Solid Mechanics

e Damage & Fracture Mechanics

o Adaptive FEM

o Structural Dynamics

o Stochastic Processes & Structural Optimization




Year 2020 till now
[1] A Study of Gas-Surface Interactions using Particle
based Methods for Rarefied Gas Flows

Year 2019-20

[1] Sharp Interface Immersed Boundary Framework
for All-Speed Flow Solver

[2] Receptivity, instability and structure identification
in three-dimensional routes of transition

[3] Influence of filler shape and strain rate on the
mechanical and failure characteristics of glass-
filled Epoxy composites

|4] Attitude Control of Agile Rotorcrafts: A Geometric
Approach

[5] A Micromechanical Study of Unidirectional Fibre
Composites with Emphasis on Randomness in
Spatial Distribution, Boundary and Interface Effects
|6] Linear and non-linear Aerodynamics parameter
estimaton using genetic algoritm

[7] Linear instability of transient flows: Numerical
approach and experimental validation

Year 2018-19
[1] High Accuracy Time-Accurate Computing of

Three-Dimensional Flows

[2] Machine Learning Methods for Aerodynamic
Modeling and Parameter Estimation

[3] Large-Eddy Simulation of Mixing Characteristics
In Strut Injectors

|4] Control of Shock Wave Boundary Layer
interaction using Active and Passive Devices

[5] Shifted Tabs for Supersonic Jet Control

[6] Control effectiveness of modified triangular tabs
for supersonic elliptic jet mixing

[7] Development and Aerostructural Analysis of
Biomimetic Flapping Wings




Alakesh Chandra Mandal, PhD (IISc Bangalore)

Associate Professor

Research Interests: Experimental Aerodynamics, Flow Instability &
Transition, Turbulent Shear Flows.

Email: alakeshm@iitk.ac.in

Debopam Das, PhD (IISc Bangalore)

Professor

Research Interests: Theoretical & Experimental Fluid Dynamics,
Aero Acoustics, Instability & Transition, Vortex Dynamics, Unsteady
Aerodynamics, Birds’ & Insects’ Flight.

Email: das@iitk.ac.in

Kamal Poddar, PhD (UC, San Diego)

Professor

Research Interests: Aerodynamics, Turbulence, Low & High Speed Flows.
Email: kamal@iitk.ac.in

Arun Kumar Perumal, PhD (IIT Kanpur)

Assistant Professor

Research Interests: Experimental Aerodynamics, High Speed Flows,
Subsonic & Supersonic Jets, Jets in Cross Flow, Impinging Jets, Drag
Reduction on Automotive Vehicles.

Email: akp@iitk.ac.in

Mohammed Ibrahim Sugarno, PhD (IISc Bangalore)

Assistant Professor

Research Interests: Experimental Hypersonic Aerothermodynamics,
High Enthalpy Test Facilities, Shock Waves.

Email: ibrahim@iitk.ac.in

Navrose, PhD (IIT Kanpur)

Assistant Professor

Research Interests: Fluid Mechanics, Fluid-Structure Interaction,
Optimization, Flow Stability & Control.

Email: navrose@iitk.ac.in

Rakesh Kumar, PhD (Penn State)

Associate Professor

Research Interests: Hypersonics, Rarefied Gas Dynamics, Micro Fluidics,
Molecular Dynamics, Heat Transfer & Thermal Design.

Email: rkm@iitk.ac.in

Sanjay Mittal, PhD (Minnesota)

Professor

Research Interests: Aerodynamics, Computaional Fluid Dynamics,
Finite Element Method.

Email: smittal@iitk.ac.in

Sanjay Kumar, PhD (Caltech)

Professor

Research Interests: Fluid Mechanics - Bluff Body Wakes, Shock Waves,
Shock Accelerated Flows, Shock Tubes.

Email: skmr@iitk.ac.in

Arnab Samanta, PhD (University of Illinois at Urbana-Champaign)
Associate Professor

Research Interests: Fluid Dynamics, Aeroacoustics, Wave Mechanics,
Linear & Non-linear Stability, Flow Control.

Email: asamanta@iitk.ac.in




N A. K. Ghosh, PhD (IIT Kanpur)
v Professor
Research Interests: Parameter Estimation from Flight Data, Neural
Fli ght Modelling, Design of Air Borne Stores: Aircraft Bombs, Artillery Shells
& Rockets, Design of Control Law of Guided Missiles.
Email: akg@iitk.ac.in

Mechanics

Ashish Tewari, PhD (Missouri-Rolla)

8 Professor
Research Interests: Aeroservoelasticity, Unsteady Aerodynamics,
Space Dynamics.

C O ntr()l Email: ashtew@iitk.ac.in

Mangal Kothari, PhD (University of Leicester)

Associate Professor

Research Interests:

« Aerial Robotics: Flight Vehicle Guidance and Control (Fixed-Wing,
Rotorcraft, Multi-rotor, VTOL); Autopilot Development: Embedded
Systems, RTOS; Motion Planning, Coordinated control of UAVs/MAVs;
State Estimation: AHRS, Localization, GPS Denied Navigation, SLAM;
Machine Learning & Gemputer Vision

 Spacecraft Mechanics

« Optimal Control, Nonlinear & Adaptive Control

«Stochastic Planning under Uncertainty

Email: mangal@iitk.ac.in

Raghavendra P. Kukillaya, PhD (Princeton University)

Assistant Professor

Research Interests: Mathematical Modelling & Dynamical Analysis -
Aircraft & Mechanical Systems, Dynamics & Control - Aircraft, Airship
& Running Insect, Optimization & Optimal Control.

Email: raghavpk@iitk.ac.in

Subrahmanyam Saderla, PhD (IIT Kanpur)

Assistant Professor

Research Interests: Real Time System Identification of UAV, Dynamic
Wind Tunnel Testing, Chaotic Modelling (of Cancer Cell growth, Seismic
Data & Material Properties) using Artificial Neural Networks.

Email: saderlas@iitk.ac.in




Abhijit Kushari, PhD (Georgia Tech)

Professor & Head

Research Interests: Rocket & Gas Turbine Propulsion, Instrumentation
in Combustion & Fluid Mechanics, Liquid Atomization & Combustion,
Active Flow Control, Combustion Instability, High Speed Flows,
Experimental Fluid Mechanics.

Email: akushari@iitk.ac.in

Ashoke De, PhD (Louisiana State University)

Associate Professor

Research Interests: High Speed Flows, Flow-Acoustics Coupling,
Fluid-Structure Interaction, Turbulence Modelling, Combustion and
Multiphase modelling, Flow Control.

Email: ashoke@iitk.ac.in

D. P. Mishra, PhD (IISc Bangalore)

Professor

Research Interests: Combustion, CFD of Chemically Reacting Flows,
Propulsion, Heat Transfer.

Email: mishrawiitk.ac.in

Ajay Vikram Singh, PhD (University of Maryland)

Assistant Professor

Research Interests: Combustion & Reacting Flows, Fire Dynamics,
Flame Spread, Material Flammability, Combustion Generated Functional
Nano-particles, Soot Formation & Oxidation, Boundary Layer
Combustion, Gas Turbine Combustion, Renewable Energy Conversion,
Detonations.

Email: ajayvs@iitk.ac.in

Sathesh Mariappan, PhD (IIT Madras)

Associate Professor

Research Interests: Fundamentals of Thermoacoustic Interactions,
Application of Dynamical Systems’ Theory to Thermo-fluid Systems,
Optical Flow Diagnostics, Acoustic Measurements.

Email: sathesh@iitk.ac.in

Vaibhav Arghode, PhD (University of Maryland)

Assistant Professor

Research Interests: Combustion, Heat Transfer, Fluid Mechanics,
Experimental Methods, Computational Fluid Dynamics.

Email: varghode@iitk.ac.in




Abhishek, PhD (University of Maryland)
Associate Professor
Research Interests: Rotary Wing Aeromechanics, Hover Capable UAVS,

Stru Cture S . Inverse Flight Dynamics Simulation for Helicopters, Helicopter Design,
VTOL.

Stru Ctur al Email: abhish@iitk.ac.in

e C. S. Upadhyay, PhD (Texas A&M)
DYﬂamICS Professor
Research Interests: Solid Mechanics, Adaptive Finite Element Methods,
8 Structural Optimization.
Email: shekhar@iitk.ac.in

Ae rO e 1 aSti C ity G.M.Kamath, PhD (University of Maryland)

Associate Professor

Research Interests: Structural Health Monitoring, Composite Materials
& Structures, Structural Dynamics, Machine Learning, Aeroelasticity.
Email: gmkamath@iitk.ac.in

P. M. Mohite, PhD (IIT Kanpur)

Professor

Research Interests: Damage Mechanics of Laminated Composites,
Composites, Finite Element Analysis.

Email: mohite@iitk.ac.in

Rajesh Kitey, PhD (Auburn University)
Associate Professor
=TS 1K E Research Interests: Optical Metrology, Mechanics of Thin Films,
e Composite Materials, FEM.
Email: kKitey@iitk.ac.in

Pritam Chakraborty, PhD (The Ohio State University)

Assistant Professor

Research Interests: Meso-scale Modelling of Short Fatigue Crack growth,
Plasticity, Damage & Creep, FEM, Multi-scale methods.

Email: cpritam@iitk.ac.in

S. Kamle, PhD (Purdue)

Professor

Research Interests: Experimental Stress Analysis, Smart Materials.
Email: kamle@iitk.ac.in

N Tanmoy Mukhopadhyay, PhD (Swansea University)
) Assistant Professor
%\ N Research Interests: Deployable Materials & Structures, Uncertainty
iy SR Quantification & Reliability Analysis, Surrogate Modelling, ML, & Al,
& Additive Manufacturing.

Email: tanmoy@iitk.ac.in

Prakash D Mangalgiri, PhD (IISc Bangalore)

Visiting Professor

Research Interests: Structural Integrity, Structural Health Monitoring,
Fatigue, Corrosion and Damage, Composite Materials and Structures.
Email: pdmgiri@iitk.ac.in
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¢
CONTACT

Dr. Navrose
Assistant Professor
Department Placement Coordinator (Faculty)

Email: navrose@iitk.ac.in
Office: +915122502022

Saba Ul Haque

Department Placement Coordinator (Student)
Email: saba@iitk.ac.in
Mobile: +918506837079

Subrat Kumar

Department Placement Coordinator (Student)
Email: ksubrat@iitk.ac.in
Mobile: +918749898294
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