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E-Learning Class Room Teaching
* Google Class room « Chalk & Talk
* YouTube Videos  Laboratory Practices

* Blended Learning

» Interactive Resources
ICT-Enabled Teaching

* LCD / Smart Classroom
Self Learning * Virtual Labs

+ Library
+ SWAYAM / NPTEL

* Project-based Learning

Collaborative Learning Experiential Learning

* Industrial Visits « Workshops

* Internships « Guest Lectures

+ Value-Added courses « Competitions



DED PR(O AER(C

A

St. No | Project titles Funding Agency Amount

1. | Flame acceleration studies of hydrocarbon fuels AR&DB 90.38 Lakhs
using a deflagration to detonation transition
tube- “Ongoing”

2. |Investigation of Ignition delay studies of given DRDL 9.8 Lakhs
samples- Completed 2023

3. |Investigation of 1gnition delay of Isrosene using AR&DB 9.2 Lakhs
Shock Tube as a tool- Completed 2017

4. | Waste to Energy lab- Completed 1n 2025 DST 650 lakhs

5. | Composite blade studies — Completed in 2024 GTRE 14 lakhs




TECHNICAL CAPABILITIES OF PROPULSION LABORATORY
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LOX & Kerosene Static Test

Flow over an aerofoil Supersonic wind Tunnel M=1.5-3.5  Water tunnel Test facility Semi-Crvogenic Engine Té 8,
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COMBUSTION INSTABILITY STUDIES-THERMO-ACOUSTIC MODES

Kerosene fuelled ﬂ

Motorized

g e
control valve £ slave combustor

‘-.—"—_—-—‘
Seftling chamber | , i i
: - e | Afterburner . H
High pressure ‘ - test section " 1.
air supply line .

Kulite 3,4,5 & 6 — unsteady
pressure sensor in the AB region

S e
Low blockage, cold flow » Low % blockage, with Combustion

Kelvin-Helmholtz instability (KH), which is a convective flow instability
related to the shear layer separating from the V-gutter lip

nard-Von Karman
(BVK) instability,
which is related to the
asymmetric vortex
shedding in the flame
holder wake.

Local pockets of fuel-rich zones usually due to the creation
and breakdown of coherent vortical structures could lead to
such periodic heat release and if this in turn is in phase with
the duct pressure fluctuations, the Rayleigh criterion could be
met resulting in the onset of combustion instability.




INSTABILITY IN GAS TURBINE ENGINE
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Fig.: FFT of the absolute pressure oscillation showing
dominant frequency of oscillation (Rajashekar et. al [4])
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Fig : Evolution of the absolute pressure oscillation from stable to
unstable combustion(LES)
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RESEARCH ACTIVITIES RELATED TO SOLID FUEL DUCTED RAMJET

1. Boron Combustion: (Ramjet

Intake Duct = sustainer fuel)
2. Hot gas valve - flow controller
3. Combustion Instability in solid

rockets.

Fuel Gas Combustor  Nozzle 4. Management of thermal loads
Intake  Generator

in the solid rocket nozzles.
5. Long duration rocket motor -

S F D R sustainer applications

6. Bulkhead initiator



BULKHEAD INITIATOR & BORON COMBUSTION ANALYSIS
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Thermal Management in solid rocket and Nozzles

Supersonic/Hypersonic
Propulsion C-D Nozzle \4 l

Extreme

Exhaust Gas Inlet Thermal & | i>
(1600-1900°C) Throat Mechanical ;: '

Environment |

/ Thermal Barrier Coating \

Zirconia —(Yttria stabilized
Zirconia YSZ)

—| A1203 - TGO
Thermally
= STOWN

© | Oxide

Bond coating-
MCrAlY
(M= N1,Co)

Thermal barrier coating

\ Substrate — Inconel etc

/

Anti-Erosion Coating

1. Ceramic & Metal Matrix coating
2. Conjugate heat transfer analysis




CONCLUSION

Karunya University is equipped to take high Tech Sponsored Projects in the following areas
2. Mechanical: Heat Pipes, Additives

Pro;ect
Collaboratlon
Manufacturing

3. Robotics |
“ nternship for

4. AL ML

1. Aerospace: Stealth, Aerodynamics
Propulsion, Missiles

Development
Training

Students

Looking for

QH

5. Electronics & Electrical

.j '. Summer

\ nternship for né.
6. Semi conductor Technology A internship for (e

Faculty
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