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NATIONAL INSTITUTE
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MES COLLEGE OF ENGINEERING,
KUTTIPPURAM, MALAPPURAM LECTURER 2001-08-13 |2007-09-30 |[FACULTY
MES COLLEGE OF ENGINEERING,
KUTTIPPURAM, MALAPPURAM ASSISTANT PROFESSOR 2007-10-01 |2009-08-19 |[FACULTY
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RESEARCH PROPOSAL

SIMULATION OF FLUID FLOW IN THE CASTING PROCESS OF SOLID PROPELLANT

My effort in the present research is to develop a physically meaningful numerical model
for the solid propellant casting. The casting of the solid propellant slurry is typical of an unsteady
non-Newtonian flow with free surface. The free surface is the interface between the almost
incompressible propellant slurry and the low-pressure air (600 Pa to 1000Pa). Numerical
simulation of this flow should be able to capture the pressure and velocities in both the fluids as
well as the movement of the interface with time. Already an earlier attempt has been made in this
direction from my part. The main difficulty involved was highly disparate acoustic speed in the
propellant slurry and low density air (vacuum) surrounding it. One is a highly incompressible
medium and the other is compressible. Hence a compressible formulation with Tait’s law for
both fluids was selected. A preconditioning technique was adopted to overcome this difficulty.
The Non-Newtonian (Power Law) fluid properties were also incorporated. An accurate

AUSM+_UP scheme were used for flux evaluation. The interface was reasonably sharp.

The resulting code turned out to be extremely restrictive in the allowable time step. Due
fo this reason with the computing facility available we were able to do the simulation up to few
milliseconds only and no sensitivity studies were undertaken in the present configuration. My
current effort is to improve upon time step so that sensitivity study can be carried out. .

Rafi A

Associate Professor
Dept.of Mechanical Engg
MES Institate of Technology and Management, Chathannoor
Kollam, Kerala, India

Mobile: 09447676038

e-mail: rafikollam@gmail.com
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M.TECH. ( HEAT POWER ENGINEERING )
SI.No.0501112

NAME: RAFI A REGISTRATION NO.:05071505HPOSF

COURSE | COURSE COURSE TITLE CREDITS| ATTENDANCE |GRADE
CODE  |[CATEGORY %
(AUG-DEC 2005)
TH700 P ADVANCED FLUID MECHANICS ] 100 AB
1701 Pe HEAT & MASS TRANSIER L 7 AB
I'H702 P REFRIGERA TION & CRYOQUENICS 3 100 BC
11703 ' COMBUSTION 3 93 A
11704 Pe THERMAL ENGINEERING LAB I 92 AB
MA704 Ele NUMERICAL ANALYSIS 3 9K AA
THE 16 Ele ADVANCED THERMODYNAMICS 3 100 AB
Semester Earned Credits: 19 SGPA: 854
Cumulative Earned Credits : 19 CGPA: 8.84
[ | (JAN-MAY 2006) [
FH0 | P DESIGN OF RENEWABLE ENERGY SYSTEMS 3 86 . BB
TH(¢ P MEASUREMENT IN THERMAL SYSTEMS 3 96 BC
I H0 ' Pe THERMAL COMPUTATION LAB 2 98 B8
‘ THE17 Ele THEORY & DESIGN OF 1.C. ENGINES 3 98 BB
1 w ( i DESION OF AIR CONDITIONING SYSTEMS 3 83 B
l e COMPUTATIONAL FLUID DYNAMICS 3 04 AB
i 0 | ML SEMINAR 2 - S
] Semester Egrned Credits: 19 SGPA: 7.82
! Cumplative Earned Credits : 38 CGPA: 836
pias =T T (AUG-DEC 2006) T 3
| THR91 ML PRACTICAL TRAINING/MINOR PROJECT 2 - s
=
Semester Earned Credits: 2
Cumulative Earned Credits : 40 CGPA: 8.36 o
(AUG 2006-MAY 2007) o
ITHEY MP MAJOR PROJECT (Title: NUMERICAL SIMULATION OF 20 - B
SOLID PROPELLANT CASTING USING UNSTRUCTURED
FINITE VOLUME METHOD ) )
Semester Earned Credits: 20
Cumulative Earned Credits : 60 CGPA: 836
Note:

1) Cirade points : AA=10; AR=09; BB=08; BC=07; CC=06; CD=05; DD=04; FF=0 (Fail);
W=Withdrawal: U= Audited; 5= Sansfoctory: N=UnsatisTactory

23 Cirndes AA to DD & § indicate the suceessful completion of conse and are considered for earned credits
1 Cimde FF is counted for computation of SGPA but not Tor CGRA
4) No class or division is awarded at this Institute 1
51 Minimum Credits to be earned for the award of 'M.Tech' degree in 'Heat Power Engineering' is 60, of which'®

S/N option and 20 credits of Major Project are not counted for computation of SGPA and CGPA, )
6) Pe=Program Core ; Ele=Elective ; MLC=Mandatory Learning Course ; MP=Major Praject
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National Institute of Technology Karnataka, Surathkal

P. 0. SRINIVASNAGAR, MANGALORE - 575 025
KAIIMATAKAAS'I’A'I'E.f INDIA,

-l 0SHPOEF
TC NU 00451 ,20004 o gt
rransfer Certificate
1. Name of the student in full (Capital Letters) ) RAFI A
2. Date of birth as entered (in figure) ) 30,05,1979 (Thirtieth May
in the Admission Register (in words) ) nineteen Seventy Nine)
3. Name of the Father/Mother/Guardian F=) A Abdul Salam
M= M Muncera B
4. Nationality ) TnAaian
b. Religion ) Tslam
6. Does the Student belong to the Scheduled )
Caste or Scheduled Tribe ) NO
7. Date of admission to the Institute ) 28.,07.2009
8. Course to which admitted : )
B.E./B.Tech./M.Tech./M.C.A. (Branch) ) M.Tech. (Heat Power Engg.)
9. Whether qualified for promotion te higher )
class ) Yes
10. Whether the student has paid the full fees )
to the Institute ) Yes

11. Class in which the student was studylng ) M.
at the time of leaving i ae of MG
SETTUTE ofF TECHD '

12, Dave on which the student actnatu, left the
Institute WAL I m.:ltof € o

A NA

13, Date on which applicationfor vans
certificate was made

14. Date of issue of transfer > fica




MES INSTITUTE OF TECHNOLOGY & MANAGEMENT

CHATHANNOOR (PO), KOLLAM - 691572
Phone: 0474-2590401 , 2690700, Fax . 0474-2590700

Waebsite: www.mesilam.ac.in e-mail. info@mesitam.ac.in
Approved by AICTE & Affiliated to A. P. J. Abdulkalam Technological University
[Run by the Muslim Educational Soclety (Regd), Calicut]

20/MES/CHN/ 18/12/2020

EXPERIENCE CERTIFICATE

This is to certify that Prof. Rafi A, residing at RR Nivas, Njarakkal, Thrikkaruva,
Perinad P.O., Kollam -691601 has been working as Assistant Professor in Mechanical
Engineering Department of this Institute since 20" August 2009 and promoted as
Associate Professor with effect from 01/12/2011. Currently, he serves the Institute
as HoD, Department of Mechanical Engineering with effect from 01/01/2020. During

this period, he was found sincere and hardworking. He is amiable in nature and

character is good.

This certificate is issued based on his request.




MES COLLEGE OF ENGINEERING, KUTTIPPURAM

. Phom 3051234 r’ iy u"s‘: 2698081, w.b-aoz mﬂm.ic.m I
- ! s ko 2 cns o i m.nmpnncagywm |
T (An ISO 8001 - 2000 Certified Institution & Accredited by National Board of Accreditation) |
\Es Approved by AICTE/Affiliated to University of Calicut \
et Ak i ) [RUN BY THE MUSLIM EDUCATIONAL SOCIETY (Regd.), CALICUT] !
No.EC/B1/1127/2009 21-08-2009
EXPERIENCE CERTIFICATE

Certified that Mr. Rafi A. has been working as Lecturer in
Mechanical Engineering Department of this College from 13-08-2001 to
30-09-2007 and as Assistant Professor from  01-10-2007. He has been
relieved of his duties in the College from 19-08-2009 A.N. on his request
for joining at MES Institute of Technology and Management,
Chathannoor, Kollam.

His conduct and character during the period of his service in the
College are good.

I wish him all success.
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