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Numerical Investigations on Mixing and Combustion in

Scramijet Engine Combustion Chambers using Strut linjectors

Rapid mixing of supersonic streams is vital in many advanced aerospace systems and the
importance of the same is increasingly appreciated because of the renewed interest in hypersonic
flight, which necessitates combined cycle propulsion systems at high altitudes. In the air-breathing
stage of the hypersonic vehicles, the performance of the conventional ramjet engine falls below
unacceptable level due to dissociation and shock losses, which necessitates the introduction of
supersonic combustion ramjet engine called Scramjet engine. The most challenging part of
scramjet technology is the design and development of the supersonic combustor. The rapid mixing
of air and fuel issuing at high speed within a short combustor with acceptable stagnation pressure
loss and effective flame stabilization is the fundamental constraint in the design of supersonic
combustor. The fuel injection system for supersonic combustion systems has been studied for
decades with the objective of proper mixing and complete combustion. To achieve fuel injection
in the supersonic core region, strut injections have been used to improve fuel distribution and
mixing.

The present research work focusses on the various strut injection schemes in a 2D
combustors under non-reacting and reacting flow fields. The numerical code of the study will be
validated with the experimental data. The analysis will be done using the commercially available
AnsysFluent software. The key parameters include, wall pressures, midline pressures, qualitative
and quantitative mixing, combustion efficiency, and the total pressure loss across the combustor.
The results of the study would be useful for supersonic combustion applications.

Dr. S. Jeyakumar
Professor and Head,
Aeronautical Engineering,
Kalasalingam Academy of Research and Education.



Reg.No. 080101107054/RG

The Syndicate of the Anna University hereby makes Known that
MAHESWARAN N fas been admitted to the DEGREE OF BACHELOR
OF ENGINEERING in AERONAUTICAL ENGINEERING under the
Faculty of Mechanical ‘Engineering, ﬁéviry completed the prescribed
programme of study and having been certified by the duly appointed examiners to be
qualified to receive the same, and has been pfaced in FIRST CLASS WITH
DISTINCTION at the Examination held in APRIL 2012,

Given under the Seal of the University
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programme of study and having been certified by the duly appointed examiners to be
qualified to receive the same, and has been placed in FIRST CLASS at the
Examination held in JUNE 2015 .
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Ref : SRET/Excel E&T/2015-16/37 07.07.2016

EXPERIENCE CERTIFICATE

TO WHOM SO EVER IT MAY CONCERN

This 1s to certify that Mr.N.MAHESWARAN has worked as an Assistant
Professor in the Department of Mechanical Engineering at Excel college of
Engineering and Technology from 15-June 2015 to 30-June-2016.

During this tenure his work and conduct has been found to be good.
We wish him all the success in his future endeavors

DIRECTgﬁT\:C}I)

Directer |T i"h 1 cal]
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Namakkal District - 637 303, Tumilnadu, INDIA, Mobile : 95244 22299, Tel : +91 4288 227361 1o 67,
Fax : 04288 227529, 227368, E-mail: principalet@gmail.com, Web: www.excelinstitutions.com
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ANNEXURE-I
CERTIFICATE FROM THE ORGANISATION WHERE THE CANDIDATE IS EMPLOYED

Certified that Mr./Ms./Mss.__ N. Mahes woron | is

employed as Assistant Profescoy (Designation) in the

Apvnnnu\r{rn& Enaineering (Department/Division Name)

of Hindusthan Tmshitute af  Techinng Logzi
(Institution/Industry Name).

We have no objection in forwarding his/her application for the Ph.D. Research
Programme.

FOR FULL TIME:

The candidate\will be sanctioned leﬁ*ifor the duration of the research programme and
will be relieved from duly from to to undertake the
full time research work in the University. X
FOR PART TIME:

The candidate will be permitted to undertake part time study in the University/College
and will be allowed to be present for discussions with the supervisor, attending course works,
conduct of experiments and participations in seminars and related presentations. Further the
required facilities at our organization will also be provided to the candidate for doing research.

Date: 23 -0S- 2020 Signature of the Head of Orga i%gn with office seal

Dr. C. Natarajan, MEph.D.

PRINCIPAL
Hindusthan Institute of Technology
Coimbatore - 641 032.




