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Basic concepts and First law of Thermodynamics
The-rmodynamic concepts — concepts of continuum, Thermodynamic properties,
equilibrium processes, Thermodynamic cycle, work, heat, temperature and Zeroth law of
: Thermodynamics. First law of Thermodynamics— applications to closed and open
. systems, internal energy, specific heats, enthalpy — applications to steady flow devices in
Marine Engineering. simple problems
Objective: At the end of this Topic, Students should be able to apply the first law
of Thermodynamics to Engineering applications
 Sion Teaching
3;;1211 Topics to be covered Ref ej‘i:dsm"
L | Thermodynamic concepts — concepts of continuum, Chl-13 | PPT/BB
R
. ik h4-4.1 | PPT/BB
\2;__ Thermodynamic propertics, equilibrium processes c
e e
3, The d i CYCIG work heat temperature Ch.5-5.1 | PPT/BB
rmodyna ’ ? ?
\
¢ . : Ch9-9.1 | PPT/BB
’\ Zeroth law of thfzw_1 e = T
—— : - ations to closed and open 10- y
, First l]aw of thermodynamics — application 0.1 PPT/BB
5\ SYSlems.. /”h'l/i Ch.6-6.1 | PPT/BB
'\ Internal energy, specific heats, enthalpy
] — hal Ch.6-6.1 | PPT/BB
'\ Internal energy, specific heats, enthalpy NS -
: devices in Marine Engineering | FRUER
| Applications to steady flow S Ch.12- | ppr/BBR
% devices in Marine Engineering 12.1
r%\ Applications to steady flow ¢¢
ut
heyoﬂd syllabus covered (if any):
| -9 —
I
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Second law of Thermodynamics

i ments, T-s diagrams,
Thermodynamic systems — Second law of tliermodynamgs;nittaieycIe, roversed Gamni
Reversibility, causes of irreversibility, Carncit theorem, ah ¢ GG, AiinHioafions T
cycle, difference between heat engine, refrlgerator-, and heat p Sim’ e
Marine Engineering. Clausius inequality, entropy, available energy. p

Objective: At the end of this To

pic, Students will be able to to analyze heat engine,
heat pump and refrigerator using

the second law of thermodynamics

Session

Topics to be covered
No * P
-

Teaching
et Aids
10. Thermodynamicsysmms\ IC;‘-IM" PPT/BR
e Sl
11. Second law of thermodynamics, Statements

|

(1:‘,;1_ '114' PPT/BB
____'_'_‘——-_'_‘—-——-__.
12. | T diagrams, Reversibility, caugeg of irreversibility Ch.14- PPI/EE
N Jitz
13. | T-s diagrams Reversibility, causes of irreversibility Ch.14-
T
14,

14.12 PPT/BB
e
ycle, reversed Carnot cycle Sl
i 14.10 PPT/BR
...-.\-ﬁ_ﬁ_‘_ﬁﬁ_“
15. Carnot theorem, Carnot cycle, reversed Carnot Ccycle, Ch.14. PPT/BR
14.10
16. | difference between heat engine, refrigerator, ang heat pump, A licati CHLI4
- P»Applicationg 143 PPT/BR
17. | Clausiys Inequality, entropy, availap|e energy. Simple problems
b
h-_""————__._____

Chis. [

158 | PPT/BB
-___-'_'—-—--_.__
Ch.18.
18_38 PPT/BB
—‘_‘-'_'_‘—‘—\—._._
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gteam formation and Rankine cycle

Thermodynamic properties of pure substances, property diagram, PVT surface of water,

calculation of properties. Introduction — Rankine cycle, Analysis of Rankine cycle,
Rankine efficiency, Methods of improving Rankine efficiency, Reheat cycle,
Regenerative cycle, applications to marine steam turbine plant. Simple problems.

Objective: At the end of this Topic, Students should be able to understand
steam formation, properties of steam and apply it to the Rankine cycle.

- Teaching
g, Topics to be covered Ref e;:;dsm_
_ _ Ch21- | pprpp
% | Thermodynamic properties of pure substances 21.1
Ch2l- | ppr/BB

N. | Property diagram, PVT surface of water, calculation of properties 1.8

_ . Ch21- .
L | Property diagram, PVT surface of water, calculation of properties 1.8 PPT/BB

' \“r | o2 | prms
i egenerative cycle, Simple problems. s
o enerative cycle, Simpleproblem®: |

N == s TR TR fiL
n Introduction — Rankine cycle, Analysis of Rankine cycle, Rankine CE;QS- PPT/BB
| efficiency, : = “:;
5 | Introduction — Rankine cycle, Analysis of Rankine cycle, Rankine C‘ll';..é.- PPT/BB
efficiency, —
Bauks - 2. _
u | Methods of improving Rankine efficiency, Reheat ¢y cle, Ch22- | ppr/BB
. p g 22,13
— . 22- :
Methods of improving Rankine efficiencys Reheat cycle. (-:;I—l, 7 |FFPT/BB

Reoe RN - - e Ch.22- :
% | Regenerative cycle, Applications, Simple problems. o244 | PEURE

Y 22.44

he
Yond syllabus covered (if any):

S
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Air Standard Cycles

i ines — Elementa
Properties of ideal gases, gas laws. Air standard cycles ]for l\:lanl;e [;ll:il;zs i donrg
i i le, Diesel cycle, Dua = ;
rinciples and cycles of operation — Otto cycle, ; i |
:;ewc:J developed — Indicated and brake thermal efﬁcnency- 5 Techagllziisefﬁc]ency,
overall efficiency - Gas turbine cycle — Brayton /Joule cycle, Simple pro :

Objective: At the end of this topic, Students should be able To understand ajr
standard cycles and analyze them.

= Teachir?
5;52'3“ Topics to be covered Ref Aids |
€h23- |
28. Properties of ideal gases, gas laws. 231 ? PPT/BB I
29. Alr standard cycles for Marine Engines Ch-9-93 PPT/BB i
Elementary principles and cycles of operation — Otto cycle— Work done,
3. power developed Ch.9-95 PPT/BB -
Elementary principles and cycles of operation —Diesel cycle — Work done 1
31 power developed " | Ch9-9.6 PPT/BB
1 Elementary principles and cycles of operation —Dual cycle — Work done |
___| power developed " | Ch996 | ppr/BB |
SEESTE
g
33 Indicated and brake thermal efficiency Ch.9-9 5 PPT/BB
9-9.
. .
34. | Mechanical ef ficiency, overall efficiency Ch.9-95 PPT/BB |
: -9, PT/B |
35, Gas turbine cycle ~ Brayton cycle, Simple problems,
| Ch.9-9.8 PPT/BB
36, Gas turbine cycle - Joule cycle, Simple problems. |
Ch.9-9.11 PPT/BB
Content beyond syllabys covered (if any);

e e——

¥ Session duration: 50 mina
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Refrigeration

Vapour compr;ssion cycle -components and principle of operation, refrigeratin

offect, cg:efﬁcnentof Performance,.Methods of improving C.O.P. Vapour abforptioﬁ
Refrigeration — C_omponents and principle of operation, Marine Refrigerants and their
jesirable properties, ODP, GWP, use of Refrigerant tables and charts — Simple

Problems.

Objective: At the end of this Topic, Students will have acquired Knowledge on
Thermodynamic Relations and Combustion of fuels.

3 .n Topics to be covered Ref Te‘i‘;:smg

Ch27- | pp1/BB

17 | Vapour compression cycle -components and principle of operation 275

Ch.27- | pp1/BB

{® | Refrigerating effect, Co-efficientof Performance 27.3

Ch.27-
2720 PPT/BB

: % | Methods of improving C.O.P.

i " Ch.27-
onents and principle of operation 2715 PPT/BB

% | Vapour absorption Refrigeration — Comp
— __-_-_.__.—-—'_'__-_'_—'__
Ch.27-
. === . PPT/BB
Marine Refrigerants and their desirable pr opertics 27.12 —

{
1 Ch.15- | pp1/BB 3
- ODP, GWP, use of Refrigerant tables and charts 15.2 e
‘]‘ --...__,__ Ch%l?' PPTJ‘(BB
g Simple Problems s
; ) »-S_.._____ e Ch.15- | pp1/BB
4" | >mple Problems 154
. M——
;\m | cnis | ppums
ple Problems 154 ‘
\ /,’k_.—-‘—"'J"_'—__—-____. : .
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Applications", 2nd Edition,Anuragam Publications, 2014.
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"Fundamentals
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Thermodynamics", 2nd Edition, Prentice- Hall of India Pvt. Ltd,

2015.
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