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DESE (BY NUMBERS)

Core Faculty: 20

Associated Faculty: 30

Students: ~ 400

Staff — 8, Project Staff ~ 80

Degrees granted (in 2015): 94

Research funding (annual 2014) ~ Rs 175 Million
nternational Journal Publications (2014) 101
DESE Patents ~ 16 (last 5 years)

Academic Programmes
MTech
PhD
BTech-MTech (5 year programme)
MSc-PhD
Minor in Energy Engineering




GRADUATE OUTPUT
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DESE FACULTY




DEPARTMENT oF ENERGY SCIENCE AND ENGINEERING
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UNDERGRADUATE PROGRAMME (5 YEARS)

Core Courses

Energy Engineering Fundamentals

» Basic Electrical Engineering

* Thermodynamics and Energy
Conversion

» Electronics

» Materials Science for Energy
Applications

» Power electronics and machines

* Introduction to renewable energy
technologies (M)

« Heat and mass transfer

* Fluid mechanics

« Equipment design and control

* Power generation and systems planning

 Electrical energy systems

Combustion engineering

Courses including Laboratories + MTech thesis

Energy Resources, Economics &
Environment (M)

« Energy System Modelling and Analysis
« Energy Management (M)

» Electrochemistry

i
Other core

Institute core courses on basic science
and engineering

Energy design project

Nine Laboratory courses (including
Energy Innovation Lab)

Seminar and Project

Electives Courses

11 electives + 2 Minor electives




LABORATORIES (TEACHING AND RESEARCH)

Biomass Lab

Cummins Engine Lab
ONGC Lab

Gasifier lab

Bio-diesel lab

Energy Materials Lab
Solar Lab

Forbes Marshall lab
Wet chemistry lab

Urja Computational Lab

Fuel Cell Lab
Hydrogen Storage Lab

PV Characterization and
Simulation lab

Power Engineering Lab
SEM lab
Thermography lab

Electrochemical energy
lab



RESEARCH

Energy Conversion and
Storage

Novel Batteries — Li and
Na, Hydrogen
Generation and Storage,
Microgrids, Fuel Cells

Renewable Energy
Solar PV, Solar Thermal,
Biofuels
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INTERNATIONAL COLLABORATIONS

Joint Research Centres (SERIIUS)

Joint Research Projects (STAPP, BIRD, IMASE)
Joint PhD Programmes (Monash, U Alberta)
Faculty level collaborations

Graduate Student exchanges

Academic Exchanges

Joint Workshops

Joint Courses



INTERNATIONAL COLLABORATIONS
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INDUSTRY COLLABORATIONS

Sponsored Projects

Consultancy Projects

External (Industry) students

Sponsored Laboratories (FM, Cummins)
Chair Professorships (FM, Praj)
Membership in Consortia

Internships

Course Project support

Joint workshops (ABB)

Industry Partnership Scheme
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NATIONAL CENTRE FOR PHOTOVOLTAIC
RESEARCH & EDUCATION — SILICON FAB

Jh Rapid Thermal Processing e e
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SOLAR THERMAL

Solar | st Facility for

== Stirling thermosyphon systems
;2 m\ Engine ,clee
l-:A- el =oo

Evacuated glass tube
solar air heater

ARUN160 at Mahananda
Dairy, Latur

4 Load temperature constraint

b

©
£1000 :

£ :

E '

3 gy

: 100 ?fv\: ?nr operating region
o T

X g i
- m DT weaimts o ghen ox"
@ 5 : volume

10 : : .
Minimuni : v Mmum temp.constraint S th f T b W I |
e S ou acin rompe Wwa

1 — . . . . . . .
50 70 20 110 130 150 170 190 210 230

o I Design of Solar thermal Systems

Collector area,m’

Day light retrofit




ARIAL VIEW OF 1 MWE SOLAR THERMAL POWER PLANT
AND TEST FACILITY BY |IT BOMBAY
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PROTOTYPE FOR 24 X 7/ SOLAR THERMAL POWER

1. Development of indigenous
neliostat

2. Development of improved DESE- 11T Bombay

_FR with steam storage usingjtners: Clique Consultants, Mumbai
DCM KGDS Renewable Energy, Coimbatore

Sponsored by NETRA—-NTPC Ltd

3. Development of molten salt
oop and stratified storage

Temperature flow
°C condition

1 290 Flow
2 550 Flow
3 550 No Flow
4

290 No Flow
Heat transfer fluid is molten salt




BIOMASS

Updraft Gasifier
Steel re-rolling
Raipur

Updraft gasifier with
catalytic cracker

Bio-char unit

Bio diesel Plant
Carbon nanotubes




FUEL CELLS/HYDROGEN/BATTERIES
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Catalyst Degradation

Cathode Materials of Mg-
ion Battery

P C Isotherm: For H, storage

behavior of material Li-lon Battery



FUEL CELLS

PEFC Performance for 300 cm?

. 2 °
Flowfield Design (300 cm? ) suitable under Ambient conditions

for commercial application
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Schematic Diagram for Versatile

Flow field

Possible Mode of Operation Using
Versatile Flowfield and at
performance 60 °C (at 0.6 V)

Fuel cell current densi
mapping device

- -

i Multi-channel serpentine: 0.78 A/cm?
% Counter flow field: 0.56 A/cm?

% Interdigitated: 0.76 A/cm?

% Serpentine-interdigitated hybrid: 0.68
A/cm?




Lithium Battery Fabrication Facility

Tape Casting Process Doctor Blade Configuration of Cell

Active material  Acetyl black

\ /PVDF binder / 2032
A
~
NMP solvent ?
gf'-.,‘__,,; swagelok cell

Hole Puncher
V. [:f Al-foil J '

Slurry

Cast on Al-foil

‘ Two Electrode System for
i

18 mm High Precision Experiment

Cathode




ENERGY EFFICIENCY
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OTHERS
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ETVISION2035

infroduciion to “Energy Technologies Vision 2035 student infiative
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923 views
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HOUSE IN VERSAILLES — 26TH JUNE, 2014

Team Shunya ‘
70 students 13 disciplines 12 faculty |




National Award for
Excellence in Energy Management
2010, ClIl

e
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1000 Teacher's Training Program on
Solar PV

Village electifiction project developed by
Cummins Engine Research Facility, IITB

1 Million Solar Urja Lamps (SoUL)



INDUSTRY COLLABORATIONS
9V

™ Z¥Forbes S O
TATA MOTORS ﬁ A Varshal q@ A @

TATA
nGcec Bharat
Petroleum

LARSEN & TOUBRO

TCE RELIANCE 1' APPLIED
( Rehance - e @ MATERIALS .

Industries Limited
SIEMENS
|u=ra-mn|
NTPC —

QW

@ SHAKTI
............
OUWTIOV

M[\H[\GENCO SUZLON KIE Solatherm

a State Power Ge ' Co. LTD




SONY.

PLACEMENTS
make.beleve

Schiumberger ABENGOA ABENER

@ lClClCLombard

SR
) BOSCH
Abbott

5 ARUP

% :_% HOUS|NG indusinsights
@ ATKearney

Cognizant

A Promise for Lif

snapdeals
TRANSPARENT

O oA

BAIN (4

& COMPANY

CONSULTANT ®Rakuten




iy
{2
=

DEPARTMENT SEMINARS (RECENT)

e/

"How to write for and get published in international scientific

j

Urban energy systems -Towards more sustainable city and
neighborhood design” by Prof. Christoph Reinhart
Prof. Christoph Reinhart, MIT, USA December 4, 2015

ournals® by

Ms. Swati Meherishi, October 28, 2015

"The energy question for India? Clean energy or energy access?*

by Dr. Sunita Narain October 9, 2015

"Rational Buildings - Beyond loT"
by Dr. M T Arvind  September 30, 2015

"Sustainability Goals 2020: Striving towards Sustainable
Snacking"”
by Mr. Arjun Bhowmik September 30, 2015

"Energy access - persistent inequalities"
by Dr.Satish B Agnihotri, September 24, 2015

"Selected Power Electronic Interfaces for
Stand Alone and Grid Connected
Applications by Dr. Dipankar De

Aug 14, 2015

"Towards sustainable energy processes:
From materials design to system integration
and control by Prof. Milana Trifkovic

Aug 4, 2015

"Importance and Developmental Challenges
of Advanced Lithium Batteries for Mankind"
by Dr. Joykumar Thokchom, July 10, 2015

IEA - INDIA ENERGY OUTLOOK REPORT (OFFICIAL LAUNCH)

World Energy Outlook Special Report-INDIA
ENERGY OUTLOOK IEA with support of the
British Deputy High Commission, [IT BOMBAY,
Council of Energy, Environment and Water,
Prayas (Energy Group) on 1 December, 2015 at
[IT Bombay.




Helios

WASTE TO ENERGY
2= TOTAL PRIZES WORTH

INR 40000

Department of Energy ENERGY
Science and Engineering GLUB
L 2
Interactive Session on
ST <\ ‘Future of an Energy Engineer’
Dr. Harish Hande Wednesday, 18 September
gi_ll_) and Co-founder, SELCO-:#&-KGP Venue: ME 201
Tech in Engineeri E - 00-4-
PhD.UniEm o i Timing: 3:00-4:15pm
Tarnun(9769739631) Rughav (9892274600)

DGSee, Energy Manager, Enery Club

DEPARTMENTAL ACTIVITIES




ESA COUNCIL
(ENERGY STUDENT ASSOCIATION)

Energy Club organizes event with NIT]
AAYOG




IIT Bombay o FOURTH atibiilebis

| CAER

INTERNATIONAL CONFERENCE ON ADVANCES IN ENERGY RESEARCH
0-12 DECEMBER 2013 MUMBAL NOU

Dec. 10-12, 2013
245 papers

O]IC AER s 5" ICAER Dec 15-17, 2015

34 ICAER Dec. 9-11, 2011

2"d |CAER Dec. 9-11, 2009

1st International Conference on Advances in Ene
Research (ICAER), Dec. 12-14, 2007
130 papers

IIT Bombay
Laadtieny It NN
Dl st Bacenis

Advances in Energy Research
Dec. 4-5, 2006 , 89 papers

Thank you




