4334 - INTRODUCTION TO THERMODYNAMICS
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"Rationale: A general survey carried out to deterniine the competencies required by a diploma in Shipbuilding
" Engineering student revealed that the student should have an elementary knowledge of Thermodynamics.
" The knowledge that he acquires in this subject becomes the pre-requisites for Marine Engincering courses. In
view of this ermphasis has been laid on tapics like gas processes, IC Engines, properties of stcam, heat transter
and introduction {o refrigeration. This subject thus provides the required cognitive skills to the student to take
further courses in Marine Engineering.

.

QURSE CONTENTS Hrs  Miks

1. BASIC CONCEPTS OF THERMODYNAMICS 8 15

Introduction, working substance or moedium, system, state and properties of a substance
orocess and cycle. System ol uuiits, unils of pressure, umts of volume, units of
remperature, units ol work & power, uniis of energy. Laws of thermodynarmics,
Zeroth law of thermodynamics, first law of thermodynamics, second law of
umics. Specitic heat, T pas lows, characteristie equation fora

perfect us.
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2. GAS PROCESSES

Thermodynamic processes of gases, constant volume process, constant pressure
process, constant temperdture process, adiabatic process, reversible adiabatic
(Isotropic) process, polytropic process, throttling process. Processes on P-V
diagram and T-¢ dlagram. Calculations of work done and heat transferred.

3. AIR STANDARD CYCLES

Cyecles of operation- Otto cycle, Diesel cycle, Dual cyclc, Brayton cycle. Air standard
cfficiencies of above cycles.

4, INTERNAL COMBUSTION ENGINES 5

Introduction; Classification of IC engines, engine parts and terms, introduction to
ditferent systems of IC engine, four stroke cycle cngine operation, two stroke cycle
engine operation, comparison of two stroke cycle engines and four stroke cycle
cngine, indicated power and brake power calculatxons mechamcal efficiency and
brake thermal efficiency ca.lculanons :

5. PROPERYIES OF STEAM ’ .
Introduction. Conservation of form, phase dxagmm, effect .of pressure on boiling point

of water, temperature pressure curves for steam, formation of steam at constant
pressure. Condition of steam, wet steam, saturated steam, dry saturated stcam,

. PROGRAMME IN SHIPBUILDING ENGINEERING, LEVEL IV& VI
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superheated stedm, dryness [raction of saturated steam, use of steam tables, sensible

heat, latent heat of vaporisation, E Gathalpy of-Wet steam, dry saturated stcam,
supcrhcatcd stearn. Specific-volume of steams, internal energy of steam, application
of steam in engines and turbines, usc of PV diagrams conversion of pressure energy
to kinetic encrgy.

6. ELEMENTS OF HEAT TRANSFER

Basic concepts of heat transfer, conduction of heat tmnsfer, Fourter law of heat,
convective heat transfer, radiation heat transfer, mtroductlon to heat exchangers
(only elementary details), pamllel flow heat uxchan;,cr counter flow heat
cxchangen .

7. RFFRIGERATION CY(.LES
Reversed heat engine cycle, vapour compression refngemtmn cycle performance and
capacxty of vapour compression plant, actual vapour in a vapour compression plant,
compenenis in a vapour compression plant, gas cyc]e reﬁ'xgeratlon refrigerants und
__pphcatxon ol refrigeration, '

‘B‘ﬁAc'nc:ALs

Total i

Study of different parts of IC cnéincs

Experiment on heat transfer.

Experiment on 4 ~ stroke diescl mvr\m calculation ofmdxcatud power, brake power
and mechanical efficiency :

Study of vapour compression refri; rc:r.mon system

(2 turns)
{2 turns)
(2 tuns)

(2 tumns)

Determination of C.O.P. of vapour compression refrigeration system { 2 turns)
Study of steam calorimeters . .. (2 turns)
Use of steam tables. : (2 turns)
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