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COURSE OUTCOMES

COURSE DEJRCIEVE On completion of the course, students will be able to

The objective of this course is to | 1 understand and apply the first law of thermodynamics to various
study the basic laws of engineering problems
thermodynamics and the cooling of

electronic equipment along  with | 2 understand and apply the second law of thermodynamics to
basic modes of heat transfer various engineering problems

3 formulate heat conduction problems in rectangular, cylindrical and
spherical coordinate system by transforming the physical system
into a mathematical model.

4 analyse heat transfer -processes involved in cooling of electronic
components

UNIT-I: INTRODUCTION TO THERMODYNAMICS

Basic Concepts-System, Types of Systems, Control Volume, Surrounding, Boundaries, Universe,
Macroscopic and Microscopic viewpoints, Thermodynamic Equilibrium, State, Property, Process, Cycle
— Reversibility — Quasi—static process; Zeroth Law of Thermodynamics. Energy in state and in
transition-Work and Heat. PMM I — Joule’s Experiment — First law of Thermodynamics, First law
applied to — process.

UNIT-II: SECOND LAW OF THERMODYNAMICS

Limitations of the First Law; Second Law of Thermodynamics- Thermal Reservoir, Heat Engine, Heat
pump, Parameters of performance, Kelvin-Planck and Clausius Statements and their Equivalence /
Corollaries, PMM II, Carnot cycle and its specialties, Clausius inequality, introduction to entropy.

UNIT-III: HEAT TRANSFER

Heat Transfer — Different Modes, governing laws and application to heat transfer: Fourier, Newton,
Stefan—Boltzmann laws; general heat conduction equation: Cartesian co-ordinates (derivation),
Steady state one-dimensional heat conduction through slabs, hollow cylinders and spheres
(numericals); Concept of thermal resistance in series and parallel (composite systems), overall heat
transfer coefficient; Critical radius of insulation: concept, derivation and numerical: with and without
internal heat generation.

UNIT-IV: INTRODUCTION TO COOLING OF ELECTRONIC EQUIPMENT

Needs & Goals; Temperature effects on different failure modes; Electronic equipment for airplanes,
missiles, satellites and spacecraft; electronic equipment for ships & submarines; electronic equipment
for communication systems and ground support system; chassis and circuit boards cooling.
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3. Sachadeva R.C., “Fundamentals of Engineering Heat and Mass Transfer”, New Age International (P) Ltd
Publishers, New Delhi, 2010.

Dave S. Steinberg, "Cooling Techniques for Electronic Equipment”, Second Edition, John Wiley & Sons, 1991.
Yunus Cengel & Afshin J Ghajar, “Heat and Mass Transfer: Fundamentals & its Applications”, Mc Graw
Hill, 5th Edition, 2013.

The break-up of CIE: Internal Tests+ Assignments + Quizzes
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1 No. of Internal Tests: Max.Marks for each Internal Tests: \\‘\ A
2 No. of Assignments: @ Max. Marks for each Assignment: =
3 No. of Quizzes: @ Max. Marks for each Quiz Test:

Duration of Internal Test: 1 Hour 30 Minutes




