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S
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Topics to be covered Module 
No. of hours 

Required 

Mode of 

Teaching 

CO BOOK CHAPTER(P

AGES) 

OTHER SOURCE(IM) 

1 
Define Thermodynamics. Define 
System, surroundings and boundary. 
Explain open closed and isolated 
system. I 1 LM/ IM 

CO1 T1 

T2 
T1 : 1–15 

T2 :- 

https://www.youtube.com/watch?v=

jeQT7JIgTJc&pp=ygVpRGVmaW5

lCVRoZXJtb2R5bmFtaWNzLglEZ

WZpbmUgU3lzdGVtLCBzdXJyb3

VuZGluZ3MgYW5kIGJvdW5kYX

J5LiBFeHBsYWluIG9wZW4gY2x

vc2VkIGFuZCBpc29sYXRlZCBze

XN0ZW0u. 

2 
Define Intensive and extensive 
properties. Differentiate between 
homogeneous and   heterogeneous 
system. I 

1 
LM/ IM 

CO1 T1 

T2 

T1 : 1–15 

T2 :- 

https://www.youtube.com/watch?v=

fyZm2rxeYWU&pp=ygVoRGVma

W5lCUludGVuc2l2ZQlhbmQJZXh

0ZW5zaXZlIHByb3BlcnRpZXMuI

ERpZmZlcmVudGlhdGUJYmV0d2

VlbiBob21vZ2VuZW91cyBhbmQg

ICBoZXRlcm9nZW5lb3VzIHN5c3

RlbS4%3D 

3 
Define Microscopic and 

macroscopic approach of 
I 

1 
LM/ IM CO1 T1 T1 : 1–15 

T2: 

https://www.youtube.com/watch?v=

PhwiiI1GehE&pp=ygVvRGVmaW
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thermodynamics.  T2 5lIE1pY3Jvc2NvcGljIGFuZCBtY

WNyb3Njb3BpYyBhcHByb2FjaC

BvZiB0aGVybW9keW5hbWljcy4g

RXhwbGFpbiBDb250aW51dW0gQ

XBwcm9hY2gsIFF1YXNpLXN0Y

XRpYyBwcm9jZXNz 

4 
Explain Continuum Approach, 

Quasi-static process 

I 
1 

LM/ IM 

CO1 T1 

T2 

T1 : 12 

T2 : 

 

https://www.youtube.com/watch?v=

tlQzJoJfTlA&pp=ygVvRGVmaW5l

IE1pY3Jvc2NvcGljIGFuZCBtYW

Nyb3Njb3BpYyBhcHByb2FjaCBv

ZiB0aGVybW9keW5hbWljcy4gRX

hwbGFpbiBDb250aW51dW0gQXB

wcm9hY2gsIFF1YXNpLXN0YXR

pYyBwcm9jZXNz 

5 
Thermodynamic properties of a 
system (Pressure, volume, 
temperature and units of 
measurement). I 

1 
LM/ IM 

CO1 T1 

T2 

T1 : 10 

T2 :- 

https://www.youtube.com/watch?v=

zpOK4wjC4h4&pp=ygVeVGhlcm1

vZHluYW1pYyBwcm9wZXJ0aW

VzIG9mIGEgc3lzdGVtIChQcmVzc

3VyZSwgdm9sdW1lLCB0ZW1wZ

XJhdHVyZSBhbmQgdW5pdHMgb

2YgbWVhc3VyZW1lbnQpLg%3D

%3D 

6 
Define thermodynamic State, path, 
process and Cycle. 

I 
1 

LM/ IM 

CO1 T1 

T2 

T1 : 10 

T2 : 

https://www.youtube.com/watch?v=

YKDt_1XGvvE&pp=ygVoRGVma

W5lIHRoZXJtb2R5bmFtaWMgU3

RhdGUsIHBhdGgsIHByb2Nlc3Mg

YW5kIEN5Y2xlLkRlZmluZSB0aG

VybW9keW5hbWljIFN0YXRlLCB

wYXRoLCBwcm9jZXNzIGFuZCB

DeWNsZS4%3D 

7 
Explain Thermodynamic equilibrium 
i.e. thermal mechanical and chemical 
equilibrium. 

I 1 
LM/ IM 

CO1 T1 T1 : 11 

T2: 

https://www.youtube.com/watch?v=

TTjZlU1CSrQ&pp=ygVSRXhwbG

FpbiBUaGVybW9keW5hbWljIGV
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T2 xdWlsaWJyaXVtIGkuZS4gdGhlcm

1hbCBtZWNoYW5pY2FsIGFuZC

BjaGVtaWNhbCBlcXVpbGlicml1b

Q%3D%3D 

8 
Conceptual explanation of energy 

and its sources. 
I 

1 
LM/ IM 

CO1 T1 

T2 

T1 : 14 

T2: 

https://www.youtube.com/watch?v=

Zgp86PVXXuQ&pp=ygUxQ29uY2

VwdHVhbCBleHBsYW5hdGlvbiB

vZiBlbmVyZ3kgYW5kIGl0cyBzb3

VyY2VzLg%3D%3D 

9 
Explain work and heat, their relation, 
units and Work transfer, 

I 
1 

LM/ IM 

CO1 T1 

T2 

 

T1 : 41 

T2: 

https://www.youtube.com/watch?v=

WMWeJN-

nYYE&pp=ygU_RXhwbGFpbiB3b

3JrIGFuZCBoZWF0LCB0aGVpciB

yZWxhdGlvbiwgdW5pdHMgYW5

kIFdvcmsgdHJhbnNmZXIs 

10 
Derive the formula for the work done 
in a closed system. I 

1 
LM/ IM 

CO1 T1 
T2 

T1 : 42-53 

T2: 

https://www.youtube.com/watch?v=

ZbRXxg6pGL0&pp=ygU4RGVya

XZlIHRoZSBmb3JtdWxhIGZvciB0

aGUgd29yayBkb25lIGluIGEgY2xv

c2VkIHN5c3RlbS4%3D 

11 
Solve the numerical on  work done in 
a closed system. I 

1 
LM/ IM 

CO1 T1 

T2 

T1 : 42-53 

T2: 

 

12 
Explain Mechanical equivalence of 
heat and Differentiate between heat 
and work. II 

1 
LM/ IM 

CO2 T1 

T2 

T1 : 42-53 

T2: 

https://www.youtube.com/watch?v=

nRACs9K5lTo&pp=ygVPRXhwbG

FpbiBNZWNoYW5pY2FsIGVxdW

l2YWxlbmNlIG9mIGhlYXQgYW5

kIERpZmZlcmVudGlhdGUgYmV0

d2VlbiBoZWF0IGFuZCB3b3JrLg

%3D%3D 

13 
State and explain Zeroth law and 

First law of thermodynamics. 

Limitation of First law.. 

II 
1 

LM/ IM 
CO2 T1 

T2 

T1 : 26,69 

T2 : 

https://www.youtube.com/shorts/PS

uVydHq2Ck 
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14 
Application of first law for 
flow process. Derivation of 
steady flow energy equation. II 

1 
LM/ IM 

CO2 T1 

T2 

T1 : 71 

T2 : 

https://www.youtube.com/watch?v=

5QRllnFLOyQ&pp=ygVVQXBwb

GljYXRpb24gb2YgZmlyc3QgbGF

3IGZvciBmbG93IHByb2Nlc3MuIE

Rlcml2YXRpb24gb2Ygc3RlYWR5

IGZsb3cgZW5lcmd5IGVxdWF0a

W9uLg%3D%3D 

15 
Application of SFEE in 
Nozzle Turbine and 
Compressor. 

II 
1 

LM/ IM 

CO2 T1 

T2 

T1 : 87 

T2: 

https://www.youtube.com/watch?v=

1FiRshwKcwA&pp=ygU1QXBwb

GljYXRpb24gb2YgU0ZFRSBpbiB

Ob3p6bGUgVHVyYmluZSBhbmQ

gQ29tcHJlc3Nvci4%3D 

16 
Application of SFEE in 
Nozzle Turbine and 
Compressor Numerical. 

II 
1 

LM/ IM 
CO2 T1 

T2 

T1 : 92-101 

T2: 

 

17 
Define Thermal reservoir. Concept of 
heat engine, heat pump and 
refrigerator. II 

1 
LM/ IM 

CO2 T1 

T2 

T1 : 120 

T2: 

https://www.youtube.com/watch?v=

XeqyO50qVa0&pp=ygVNRGVma

W5lIFRoZXJtYWwgcmVzZXJ2b2l

yLiBDb25jZXB0IG9mIGhlYXQgZ

W5naW5lLCBoZWF0IHB1bXAgY

W5kIHJlZnJpZ2VyYXRvci4%3D 

18 
Statement of Second law of 
thermodynamics (Clausius and 
Kelvin Planck Statement) II 

1 
LM/ IM 

CO2 T1 

T2 

T1 : 121 

T2 :- 

https://www.youtube.com/watch?v=

GC1fCvm0NMA&pp=ygVQU3Rh

dGVtZW50IG9mIFNlY29uZCBsY

Xcgb2YgdGhlcm1vZHluYW1pY3

MgKENsYXVzaXVzIGFuZCBLZ

Wx2aW4gUGxhbmNrIFN0YXRlb

WVudCk%3D 

19 
Application of second law in heat 
engine, Refrigerator, and Heat Pump 
determination of efficiency. 

II 
1 

LM/ IM 

CO2 T1 

T2 

T1 : 121-122 

T2: 

https://www.youtube.com/watch?v=

dDQgOvmSXCE&pp=ygViQXBw

bGljYXRpb24gb2Ygc2Vjb25kIGxh

dyBpbiBoZWF0IGVuZ2luZSwgU

mVmcmlnZXJhdG9yLCBhbmQgS

GVhdCBQdW1wIGRldGVybWluY

XRpb24gb2YgZWZmaWNpZW5je

S4%3D 
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20 
Solve the problem using 
Second law of 
Thermodynamics. 

II 
1 

LM/ IM 
CO2 T1 

T2 

T1 : 141 

T2: 

 

21 
Solve problem in Heat engine, 
heat pump and Refrigerator. II 

1 
LM/ IM 

CO2 T1 

T2 

T1 : 141 

T2: 

 

22 
Explain Laws of Perfect gas, 
Boyle’s law, Charle’s law, 
Avogadro’s law. III 

1 
LM/ IM 

CO3 T1 

T2 

T1 : 320-340 

T2: 

https://www.youtube.com/watch?v=

sqFKWJF0FHY&pp=ygVNRXhwb

GFpbiBMYXdzIG9mIFBlcmZlY3

QgZ2FzLCBCb3lsZeKAmXMgbG

F3LCBDaGFybGXigJlzIGxhdywg

QXZvZ2Fkcm_igJlzIGxhdy4%3D 

23 
Dalton’s law of Partial pressure, Gay-
Lussac law, General gas equation 

III 
1 

LM/ IM 

CO3 T1 

T2 

T1 : 320-340 

T2: 

https://www.youtube.com/watch?v=

XC1txxuEKhg&pp=ygVIRGFsdG9

u4oCZcyBsYXcgb2YgUGFydGlhb

CBwcmVzc3VyZSwgR2F5LUx1c3

NhYyBsYXcsIEdlbmVyYWwgZ2F

zIGVxdWF0aW9u 

24 
Explain Characteristic gas constant, 
Universal gas constant and define the 
relation between them. 

III 
1 

LM/ IM 

CO3 T1 

T2 

T1 : 320-340 

T2: 

https://www.youtube.com/watch?v=

Run9ZdkGecY&pp=ygVhRXhwbG

FpbiBDaGFyYWN0ZXJpc3RpYyB

nYXMgY29uc3RhbnQsIFVuaXZlc

nNhbCBnYXMgY29uc3RhbnQgY

W5kIGRlZmluZSB0aGUgcmVsYX

Rpb24gYmV0d2VlbiB0aGVtLg%3

D%3D 

25 
Define Enthalpy, Entropy, and 
Internal Energy of a  
Thermodynamic system. III 

1 
LM/ IM 

CO3 T1 

T2 

T1 :76,157 
T2 : 

https://www.youtube.com/watch?v=

ZnqmyAEl2UQ&pp=ygVJRGVma

W5lIEVudGhhbHB5LCBFbnRyb3

B5LCBhbmQgSW50ZXJuYWwgR

W5lcmd5IG9mIGEgIFRoZXJtb2R

5bmFtaWMgc3lzdGVtLg%3D%3D 
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26 
 Enthalpy, Entropy, and Internal 
Energy of a Thermodynamic 
system numerical. 

III 
1 

LM/ IM 
CO3 T1 

T2 

T1 : 185 

T2: 

 

27 
Explain specific heat of gas 
(Cp and Cv) Relation between 
Cp & Cv III 

1 
LM/ IM 

CO3 T1 

T2 

T1 : 56 

T2: 

https://www.youtube.com/watch?v=

tWcClAKtRWA&pp=ygVBRXhwb

GFpbiBzcGVjaWZpYyBoZWF0IG

9mIGdhcyAoQ3AgYW5kIEN2KS

BSZWxhdGlvbiBiZXR3ZWVuIEN

wICYgQ3Y%3D 

28 
Derive the work done during a non- 
flow process 
i.e. Isochoric, Isobaric. 

III 
1 

LM/ IM 
CO3 T1 

T2 

T1 : 48-53 

T2 : 

https://www.youtube.com/shorts/X-

x5c9FwQS8 

29 
Application of first law in 

Isothermal, Isentropic and 
Polytrophic Process. 

III 
1 

LM/ IM 
CO3 T1 

T2 

T1 : 48-53 

T2: 

 

30 
Classroom Problems 

III 
1 

LM/ IM 
CO3 T1 

T2 

T1 : 57-64   

31 
Define & classify I.C engine 

IV 
1 

LM/ IM 
CO4 T1 

T2 

T1 : 508-515 

T2 : 

https://www.youtube.com/watch?v=

cT9UN1XENNk&pp=ygUcRGVma

W5lICYgY2xhc3NpZnkgSS5DIGV

uZ2luZQ%3D%3D 

32 
Terminology of I.C Engine IV 

 
1 

LM/ IM 
CO4 T1 

T2 

T1 : 508-515 

T2: 

 

33 
Explain the working principle 
of 4-stroke S.I engine and C.I 
engine. IV 

1 
LM/ IM 

CO4 T1 

T2 

T1 : 508-515 

T2: 

https://www.youtube.com/watch?v=

-

XiYIdcLKEc&pp=ygVERXhwbGF

pbiB0aGUgd29ya2luZyBwcmluY2l

wbGUgb2YgNC1zdHJva2UgUy5JI

GVuZ2luZSBhbmQgQy5JIGVuZ2l
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uZS4%3D 

34 
Explain the working principle 
of 4-stroke S.I engine and C.I 
engine. IV 

1 
LM/ IM 

CO4 T1 

T2 

T1 : 508-515 
T2 : 

https://www.youtube.com/watch?v=

-

XiYIdcLKEc&pp=ygVERXhwbGF

pbiB0aGUgd29ya2luZyBwcmluY2l

wbGUgb2YgNC1zdHJva2UgUy5JI

GVuZ2luZSBhbmQgQy5JIGVuZ2l

uZS4%3D 

35 
Explain the working principle of 2-
stroke S.I and 
C.I engine. IV 

1 
LM/ IM 

CO4 T1 

T2 

T1 :508-515 

T2: 

https://www.youtube.com/watch?v=

iG1RMxecN3o&pp=ygU9RXhwbG

FpbiB0aGUgd29ya2luZyBwcmluY

2lwbGUgb2YgMi1zdHJva2UgUy5

JIGFuZCBDLkkgZW5naW5lLg%3

D%3D 

36 
Differentiate between S.I and C.I 

engine. 
IV 

1 
LM/ IM 

CO4 T1 

T2 

T1 :508-515 

T2: 

https://www.youtube.com/watch?v=

iG1RMxecN3o&pp=ygU9RXhwbG

FpbiB0aGUgd29ya2luZyBwcmluY

2lwbGUgb2YgMi1zdHJva2UgUy5

JIGFuZCBDLkkgZW5naW5lLg%3

D%3D 

37 
Differentiate between 2-stroke & 4- 

stroke engine. 
IV 

1 
LM/ IM 

CO4 T1 

T2 

T1 : 508-515 

T2 : 

https://www.youtube.com/watch?v=

iG1RMxecN3o&pp=ygU9RXhwbG

FpbiB0aGUgd29ya2luZyBwcmluY

2lwbGUgb2YgMi1zdHJva2UgUy5

JIGFuZCBDLkkgZW5naW5lLg%3

D%3D 

38 
Classroom Problems 

IV 
1 

LM/ IM 
CO4 T1 

T2 

T1 :  
T2 : 

 

39 
Explain the Carnot cycle with P-V 

and T-S diagram and derive the 

process involved in Carnot cycle. 

V 
1 

LM/ IM 
CO5 T1 

T2 

T1 : 504 

T2 : 

https://www.youtube.com/watch?v=

SXDZr2O2g2s&pp=ygViRXhwbG

FpbiB0aGUgQ2Fybm90IGN5Y2xlI

HdpdGggUC1WIGFuZCBULVMg
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ZGlhZ3JhbSBhbmQgZGVyaXZlIH

RoZSBwcm9jZXNzIGludm9sdmV

kIGluIENhcm5vdCBjeWNsZS4%3

D 

40 
Derive the efficiency of Carnot cycle. 

V 
1 

LM/ IM 
CO5 T1 

T2 

T1 : 504 

 

https://www.youtube.com/watch?v=

PD18DWPuitc&pp=ygUmRGVyaX

ZlIHRoZSBlZmZpY2llbmN5IG9m

IENhcm5vdCBjeWNsZS4%3D 

41 
Explain the Otto cycle with 
P-V and T-S diagram and 
derive the process involved. V 

1 
LM/ IM 

CO5 T1 

T2 

T1 : 508-514 

 

https://www.youtube.com/watch?v=

PB7n8Y74890&pp=ygVQRXhwbG

FpbiB0aGUgT3R0byBjeWNsZSB3

aXRoIFAtViBhbmQgVC1TIGRpY

WdyYW0gYW5kIGRlcml2ZSB0a

GUgcHJvY2VzcyBpbnZvbHZlZC4

%3D 

42 
Derive the efficiency of Diesel cycle. 

V 
1 

LM/ IM 

CO5 T1 

T2 

T1 : 515-516 

 

https://www.youtube.com/watch?v=

DLzM-

PEwTXg&pp=ygUlRGVyaXZlIHR

oZSBlZmZpY2llbmN5IG9mIERpZ

XNlbCBjeWNsZQ%3D%3D 

43 
Diesel cycle numerical. 

V 
1 

LM/ IM 
CO5 T1 

T2 

T1 : 543 

 

 

44 
Explain the Dual cycle with P-V 

and T-S diagram and derive the 

process involved in Dual cycle. V 
1 

LM/ IM 

CO5 T1 

T2 

T1 : 519 

T2: 

https://www.youtube.com/watch?v=

4YC04Sylpso&pp=ygVeRXhwbGF

pbiB0aGUgRHVhbCBjeWNsZSB3

aXRoIFAtViBhbmQgVC1TIGRpY

WdyYW0gYW5kIGRlcml2ZSB0a

GUgcHJvY2VzcyBpbnZvbHZlZC

BpbiBEdWFsIGN5Y2xlLg%3D%3

D 

45 
Derive the efficiency of Dual cycle. 

V 
1 

LM/ IM 
CO5 T1 

T2 

T1 : 517 

T2: 

https://www.youtube.com/watch?v=

rMRmJALRBhw&pp=ygUkRGVya

XZlIHRoZSBlZmZpY2llbmN5IG9

mIER1YWwgY3ljbGUu 
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46 
Define Fuel and its types.  

V 
1 

LM/ IM 

CO5  
T1 

T2 

 

T1 :  
T2: 

https://www.youtube.com/watch?v=

ShpyFsyZc14&pp=ygUZRGVmaW

5lIEZ1ZWwgYW5kIGl0cyB0eXBl

cw%3D%3D 

47 
Explain application of fuel. 

VI 
1 

LM/ IM 

CO6 T1 

T2 

T1 :  
T2: 

https://www.youtube.com/watch?v=

qX3t-

r9mVdY&pp=ygUcRXhwbGFpbiB

hcHBsaWNhdGlvbiBvZiBmdWVs

Lg%3D%3D 

48 
Define Heating value of fuel. 

VI 
1 

LM/ IM 
CO6 T1 

T2 

T1 :  
T2: 

https://www.youtube.com/watch?v=

rG1L2z_2psc&pp=ygUdRGVmaW

5lIEhlYXRpbmcgdmFsdWUgb2Yg

ZnVlbC4%3D 

49 
Explain Calorific value and Quality 

of I C engine fuel. 
VI 

1 
LM/ IM 

CO6 T1 

T2 

T1 :  
T2 : 

https://www.youtube.com/watch?v=

-

vnGuG8ztm4&pp=ygU3RXhwbGF

pbiBDYWxvcmlmaWMgdmFsdW

UgYW5kIFF1YWxpdHkgb2YgSS

BDIGVuZ2luZSBmdWVsLg%3D

%3D 

50 
Discussion on Previous year question 

paper  
1 

LM/ IM 
    

51 
Discussion on Previous year question 

paper  
1 

LM/ IM 
    

52 
Discussion on Previous year question 

paper  
1 

LM/ IM 
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53 
Discussion on Previous year question 

paper  
1 

LM/ IM 
    

54 
Assignment Evaluation & Class Test. 

 
1 

LM/ IM 
    

55 
Solve numerical on first law of 

thermodynamics  
1 

LM/ IM 
    

56 
Solve numerical on second law of 

thermodynamics.  
1 

LM/ IM 
    

57 
Solve numerical on I c engine and gas 

power cycle.  
1 

LM/ IM 
    

58 
Surprise Test/Assignment. 

 
1 

LM/ IM 
    

59 
Quiz Test/Assignment.  

1 
LM/ IM     

60 
Previous year question paper 

discussion. 
 

1 
LM/ IM     

 

LM: Learner Mode: Chalk & Talk, Lecture IM: Interactive Mode: PPT, VIDEO and Animation 
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Learning resources: 

         T1:             P.K.Nag Engineering Thermodynamics TMH  

         T2:             R.S. Khurmi Thermal Engineering S.Chand  

         T3:             A.S. Sarao Thermal Engineering Satya Prakash  

       T4:             A.R.Basu Thermal Engineering Dhanpat Rai 

       T5:             Mahesh M Rathore Thermal Engineering TMH  

 

R1: 

R2: 

 

 

Suggested link from NPTEL video/Suggested web reading: 
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