2025 INTERNATIONAL SUMMER SCHOOL
Week 1 (December 8-12, 2025)

Data-Driven Flow Modelling

Department Aerospace Engineering

Course Instructor  Professor Aniruddha Sinha

Eligibility Open to all: UG, PG and PhD

Discipline Aerospace, Mechanical, Chemical, Civil

Prerequisite Should have taken a course in Fluid Mechanics, as well as in
Engineering Mathematics (including Linear Algebra)

Course Overview Powered by  ever-improving  computational  resources,

Computational Fluid Dynamics (CFD) has become the default tool
for understanding and designing fluid flows. However, the huge
amounts of data coming out these calculations bedevil the easy
grasping of the fundamentals of the flows. It turns out that many
flows — even highly turbulent ones — have an innate simple (reduced-
order) structure that often affords an intimate, albeit approximate,
insight that is difficult to attain directly from CFD data. This course
will introduce the student to the tools required to arrive at such
reduced-order models using data derived from CFD. Such models
allow (a) grasping the essential features of the flow, (b) predicting
the flow for 'unseen' parameters and/or times, and (c) flow control.
This course allow students to bridge the gap between the simple
canonical flows studied in theoretical fluid mechanics and the
practical engineering flows computed with CFD.

Microbial Evolution in Health and Biotechnology

Department Chemical Engineering

Course Instructor  Professor Supreet Saini

Eligibility Open to all: UG, PG and PhD

Discipline All branches. Suitable for all who are interested in learning and
applying quantitative approaches to problems in health and industry.

Prerequisite Only a strong interest in learning microbial evolution.

Course Overview Microbial populations evolve rapidly, driving antibiotic resistance in

pathogens, shaping host—microbe interactions, and enabling
advances in industrial biotechnology. This one-week course
introduces the principles of microbial evolution with a focus on real-
world applications. Students will learn how mutations, genetic
interactions, and stress environments determine adaptive outcomes,
and how evolutionary theory combined with systems biology can
help predict and sometimes control microbial change.
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Antennas for Next-Gen Wireless Technologies: From
Fundamentals to 5G, 6G, and Beyond

Department Electrical Engineering

Course Instructor  Professor ANIRBAN SARKAR

Eligibility Open to all: UG, PG and PhD

Discipline Electronics and Communication, Electrical Engineering, Signal
Processing and Communications, Microwaves

Prerequisite Basic Electromagnetic Theory and Basic UG 1st year Circuit Theory
(Not so much needed)

Course Overview This intensive 5-day course provides a comprehensive understanding

of antenna theory, design principles, and applications in modern
wireless systems. Beginning with fundamentals of electromagnetic
radiation and antenna parameters, the course will gradually cover
advanced antenna types and their role in 5G, satellite
communication, radar, IoT, and bio-sensing applications.
Participants will nicely explore practical aspects of antenna
modeling, numerical simulations, and performance evaluation
through examples of microstrip, leaky-wave, phased array, and
reconfigurable antennas. Special emphasis will be given to emerging
trends such as millimeter-wave antennas, Al-driven beam steering,
and compact antenna systems for integrated devices. The course,
designed for graduate students, researchers, and professionals,
blends theory with application-focused case studies, equipping
participants with skills to design and analyze antennas for next-
generation wireless technologies.

Introduction to Nuclear Engineering and Reactor Physics

Department Energy Science & Engineering

Course Instructor  Professor Suneet Singh

Eligibility Senior UG (Third Year and Final Year), PG and PhD

Discipline Open to all Disciplines

Prerequisite None

Course Overview The course “Introduction to Nuclear Engineering and Reactor

Physics” provides a strong foundation in the principles and
applications of nuclear energy systems. It emphasizes reactor
physics, covering neutron interactions, diffusion and transport
theory, reactor criticality, kinetics, and control mechanisms. Students
study the fission process, various reactor types, moderation
techniques, and power generation concepts to understand how design
parameters influence reactor behavior and overall performance.
Analytical and computational methods are introduced to help
learners model neutron behavior in a reactor. By the end of the
course, learners gain the ability to analyze and predict reactor statics
and dynamics, forming a vital foundation for advanced studies and
research in nuclear engineering.
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Sustainable Building

Department Energy Science and Engineering

Course Instructor  Professor Gurubalan Annadurai

Eligibility Senior UG (Third and Final Year), PG and PhD

Discipline Students from Mechanical, Electrical, Civil, Architecture, Energy
are eligible

Prerequisite None

Course Overview The "Sustainable Buildings" course is an interdisciplinary offering

that equips participants with the knowledge and skills to design
sustainable and energy-efficient buildings. The course aims to
enhance a deep understanding of green building principles and
sustainable design practices. The course delves into the principles,
strategies, and technologies that enable the design of net-zero houses.
From passive design techniques that maximise energy efficiency to
advanced renewable energy systems such as solar and geothermal,
the course will provide a comprehensive understanding of the
holistic approach required to achieve net zero status. Through case
studies, and simulations, the course will also cover how to integrate
sustainable design principles seamlessly into any net-zero projects
while meeting the diverse needs of the building.

Waste to Energy

Department Energy Science & Engineering

Course Instructor  Professor Sandeep Kumar

Eligibility Open to all: UG, PG and PhD

Discipline Any Science/Engineering background

Prerequisite None

Course Overview ‘Waste-to-Energy’ technologies are not only relevant in generating

green energy and fuel for various power, transport and
industrial/thermal application, but also features as sustainable way in
managing the animal, agricultural, industrial and municipal waste
towards cleaner environment. The course will discuss about waste
categorisation and various waste to energy technologies, including
biological, chemical and thermochemical conversion processes, and
it’s underlying principles. Course will have (2 + 2) hrs lecture for 5
days and will have interactive lab session and demonstration of few
waste to energy conversion systems.
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Cognition, Emotion, and Mindfulness

Department Humanities and Social Science

Course Instructor  Professor Rashmi Gupta

Eligibility Open to all: UG, PG and PhD

Discipline Students from any discipline are eligible

Prerequisite None

Course Overview Emotion is a fundamental human psychology component that plays

a significant role in our lives. Understanding how humans process
emotions is important to understanding others’ feelings and
sensibility. This course applies findings from the interdisciplinary
field of neuroscience and the psychological studies of cognition,
motivation, and emotion. Basic, complex and social emotions are
explored from the perspective of, for example, the subjective
experience of emotion, non-conscious processes, and how emotions
are interpreted, expressed, or regulated. Affective systems, neural
networks, and their relationship to cognitive processes such as
attention, learning, memory, and decision-making are addressed.
Knowledge of the interaction between cognition and emotion helps
create a balanced and harmonious society and is also helpful in
technology development and its usage. Given this, it seems only
sensible to commit to affect and emotion in human-computer
interaction, investigate the underlying principles, study their role,
develop methods to quantify them and build applications that use
them. In this course, we will also discuss the role of mindfulness
meditation in cognitive and emotional processes, which in turn may
affect well-being from the scientific lens.

Manufacturing Electric Vehicles

Department Mechanical Engineering

Course Instructor  Professor Prashant P Date

Eligibility Open to all: UG, PG and PhD

Discipline Mechanical, Metallurgical, Electrical, Aerospace

Prerequisite None

Course Overview The Course will bring out the different manufacturing technologies

for electric Mobility in general. Several conventional technologies
need to be made more precise. Tolerances are smaller and this calls
for automated production. The major focus will be on manufacture
of Batteries (Lithium Ion) and manufacture of motors. The design
issues will also be discussed. The third major element is the Chassis.
This has to be modified to suit the configuration of the electric
vehicle. The course will involve a few short assignments besides the
lectures, which will feature developments in EV manufacture.

4|Page



2025 INTERNATIONAL SUMMER SCHOOL

Nanomanufacturing: Science and Technologies

Department Mechanical Engineering

Course Instructor  Professor Rakesh Mote

Eligibility Senior UG (3rd & 4th Year), PG & PhD

Discipline Mechanical, Materials Science, Electrical, Physics

Prerequisite None

Course Overview This course focuses on-hands on activities pertaining to foundations

of mechatronics. Students will learn basic constituents of
mechatronics system: Sensors, Actuators, Controller and plant. 70%
of the course will have laboratory activity where students will learn
to sense encoder, to actuate motor, and finally to closed loop control
(P, PD) a DC servo motor using a microcontroller (XEP 100). The
course would be useful for students interested in robotics,
automation, mechatronics, and related areas. Background in digital
electronics, and microprocessors could be useful but not required.
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