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LESSON PLAN

Avushman Nayak Name of the Diploma in Mechanical
Faculty Name {2 y Program Engineering
Course Name  [Thermal Engineering (1) Course Code TH-4/(C204)
Course Year 2" year Semester  [3 Academic Period ~ [2023-24
No. of Classes allotted per Week 04 Planned Classes Required to Complete the 50
Course
o
z Topics to be covered i No. O_f hours Modg of [CO BOOK'(A:\HAPTER(P OTHER SOURCE(IM)
7 Required  [Teaching GES)
1 Define  Thermodynamics. Define co1 T1 ([T1:1-15 https://www.youtube.com/watch?v=
System, surroundings and boundary. T2 [T2:- ieQT7J1gTIc&pp=ygVpRGVmaw5s
Explain open closedand isolated ICVR0ZXJtb2R5SbmFtaWNzLglEZ
system. | 1 LM/ IM WZpbmUgU3IzdGVtLCBzdXJyb3
VuZGluZ3MgYW5KIGIvdW5KY X
I5LiIBFeHBsYWIulGOwZWAQY 2x
\vc2VKIGFUZCBpc29sY XRIZCBze
XNOZWOu.

Define Intensive and extensive co1 T1 [T1:1-15 https://www.youtube.com/watch?v=

2 properties. Differentiate  between T2 :- fyZm2rxeYWU&pp=ygVoRGVma
homogeneous andheterogeneous T2 W5ICUIudGVuc212ZQlhbmQJzZXh
System. | 1 LM/ IM 0ZW5zaXZIIHByb3BlcnRpZXMul

ERpZmZlcmVudGlhdGUJYmV0d2
\VIbiBob21vZ2VVuzZW91lcyBhbmQg
ICB0oZXRIcm9InZW5Ib3VzIHN5c3
RIbS4%3D

3 Define Microscopic and | LM/ IM co1 T1 [T1:1-15 https://www.youtube.com/watch?v=
macroscopic approach of 1 To- Phwiil1GehE&pp=ygVVRGVmaW
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thermodynamics.

T2

SIIE1pY3Jve2NveGljIGFuZCBtY
\WNyb3Njb3BpYyBhcHByb2FjaC
BvZiB0aGVybW9keW5hbWIljcy4g
RXhwbGFphiBDb250aW51dW0gQ
XBwcm9hY2gsIFFLY XNpLXNOY
XRpYyBwcm9jZXNz

Explain  Continuum
Quasi-static process

Approach,

| LM/ IM

co1

T1

T2

T1:12
T2 :

https://www.youtube.com/watch?v=
tIQzJoJfTIA&pp=ygVVRGVmaWws5l
IE1pY3JIvc2NveGljIGFuZCBtYW
Nyb3Njb3BpYyBhcHByb2FjaCBv
ZiB0aGVybW9keW5hbWIljcy4gRX
hwbGFpbiBDb250aW51dW0gQXB
wem9hY2gsIFFLY XNpLXNOY XR
pYyBwcm9jZXNz

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

| LM/ IM

co1

T1

T2

T1:10
T2 :-

https://www.youtube.com/watch?v=
zpOK4wjC4h4&pp=ygVeVGhlcml
vZHIuYW1pYyBwcm9wZXJ0aW
VzIGOMIGEQc3lzdGVtIChQcmVze
3VyZSwgdm9sdW1ILCBOZW1wZ
XJhdHVyYZSBhbmQgdW5pdHMgh
2YgbWVhc3VyZW1lbnQpLg%3D
%3D

Define thermodynamic State, path,
process and Cycle.

| LM/ IM

co1

T1

T2

T1:10
T2 :

https://www.youtube.com/watch?v=
YKDt_1XGvvE&pp=ygVoRGVma
\W5IIHR0ZXJth2R5bmFtaWMgU3

RhdGUsIHBhdGgsIHByb2NIc3Mg
YWSKIENSY 2xILKRIZmIuZSB0aG
\VybW9keW5ShbWIjIFNOY XRILCB
WY XRoLCBwcm9jZXNzIGFuzZCB
DeWNsZS4%3D

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

LM/ IM

co1

T1

T1:11
T2:

https://www.youtube.com/watch?v=
TTjZIU1CSrQ&pp=ygVSRXhwbG

FpbiBUaGVybW9keW5hbWIjIGV
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T2

xdWIsaWJyaXVtIGkuZS4gdGhlcm
1hbCBtZWNoYWS5pY 2FsIGFuzC
BjaGVtaWNhbCBIcXVpbGlicmllb
Q%3D%3D

Conceptual explanation of energy
and its sources.

LM/ IM

co1

T1

T2

T1:
T2:

14

https://www.youtube.com/watch?v=
Zgp86PVXXuQ&pp=ygUxQ29uY?2
'VwdHVhbCBleHBsYW5hdGIvhiB
\vZiBIbmVyZ3kgYWS5kIGIOcyBzb3
VyY2VzLg%3D%3D

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

LM/ IM

co1

T1

T2

T1:
T2:

41

https://www.youtube.com/watch?v=
WMWeJN-
nYYE&pp=ygu_RXhwbGFphiB3b
3JrIGFuZCBoZWFOLCB0aGVpciB
lyZWxhdGlvbiwgdW5pdHMgYW5
kIFdvemsgdHJhbnNmzZXIls

10

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

LM/ IM

co1

T1
T2

T1:
T2:

42-53

https://www.youtube.com/watch?v=
ZbRXxg6pGLO&pp=ygU4RGVya
XZIIHRoZSBmb3JtdWxhIGZvciB0
aGUgd29yayBkb2511GIulGEgY 2xv
c2VKIHN5¢3RIbS4%3D

11

Solve the numerical on work done in
a closed system.

LM/ IM

co1

T1

T2

T1:
T2:

42-53

12

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

LM/ IM

Cco2

T1

T2

T1:
T2:

42-53

https://www.youtube.com/watch?v=
NRACs9KS5ITo&pp=ygVPRXhwbG
FpbiBNZWNoYW5pY2FsIGVxdW
12YWxIbmNIGIMIGhIY XQgYWS5
KIERpZmZIlcmVudGlhdGUgYmVO0
d2VIbiBoZWFOIGFuZCB3b3JrLg
%3D%3D

13

State and explain Zeroth law and
First law ofthermodynamics.
Limitation of First law..

LM/ IM

Cco2

T1

T2

T1:
T2 :

26,69

https://www.youtube.com/shorts/PS
uVydHqg2Ck
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Application of first law for co2 L [T1:71 https://www.youtube.com/watch?v=
14 Iflow process. Derivation of T2: g?ig?&gﬁ%@?g}/v?gﬁgg
i T2 jYXRpb24gb2YgZmlyc3Qg
steady flow energy equation. . LM/ 1M 31GZvciBmbG93I1HByb2NIc3MUIE
RIcml2Y XRph24gh2Ygc3RIYWR5
1GZsb3cgZW5Ilcmd51GVxdWFO0a
\W9uLg%3D%3D
Application of SFEE in co2 T1 [T1:87 https://www.youtube.com/watch?v=
15 INozzle Turbine and T LM/ IM T2: LFiRshwKcwA&pp=ygU1QXBwb
Ob3p6bGUgVHVYYmIuZSBhbmQ
9Q29tcHJIc3NVCi4%3D
Application of SFEE in co2 T1 |T1:92-101
16 INozzle Turbine and I LM/ IM T2:
Compressor Numerical. T2
Define Thermal reservoir. Concept of co2 T1 [T1:120 https://www.youtube.com/watch?v=
17 |neat engine, heat pump and T2: Xeqy050qVa0&pp=ygVNRGVma
refrigerator. Il LM/ IM T2 W5IIFRoZXJtY WwgecmVzZXJ2b2l
yLiBDb25jZXB0IGIMIGhIYXQgZ
\W5naW5ILCBoZWFOIHB1bXAgY
\W5KIHJIZnIpZ2VyY XRvcid%3D
Statement of Second law of co2 T1 [T1:121 https://www.youtube.com/watch?v=
18 lthermodynamics(Clausius and T2 - gg@:gm%?‘cggAﬁprggngggRg
. T2 m u S
Kelvin Planck Statement) Il LM/ IM Xogh2YgdGhlemIvZHILYWIpY3
MgKENSsYXVzaXVzIGFuZCBLZ
Wx2aW4gUGxhbmNrIFNOYXRIb
WVudCk%3D
Application of second law in heat c0o2 T1 [T1:121-122 |https:/Awvww.youtube.com/watch?v=
19 engine, Refrigerator, and Heat Pump T2: dDQYOVMSXCE&pp=ygViQXBw
determination ofefficiency. T2 bGljYXRpb24gb2Ygc2Vjb25kIGxh
1 LM/ IM dyBpbiBoZWF0OIGVuZ2luZSwgU

mVmcmInZXJhdG9yLCBhbmQgS
GVhdCBQdW1wIGRIdGVYybWIuY
XRpb24gh2YgZWZmaWNpZW5je
S4%3D
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Solve the problem using co2 T1 [T1:141
20 Isecond law of I LM/ IM T2:
Thermodynamics. T2
Solve problem in Heat engine, c02 T1 [T1:141
21 heat pump andRefrigerator. I LM/ IM T2:
T2
Explain Laws of Perfect gas, co3 T1 [T1:320-340 |https://www.youtube.com/watch?v=
s T2 | z m cm
Avogadro’s law. QQSZFZLCBCb3IsZeKAmXMgbG
F3LCBDaGFybGXigJlzIGxhdywg
QXZvZ2Fkem _igJlzIGxhdy4%3D
Dalton’s law of Partial pressure, Gay- co3 T1 [T1:320-340 |https://www.youtube.com/watch?v=
23 |_ussac law,General gas equation T2: XC1txxuEKhg&pp=ygVIRGFsdG9
Il LM/ IM T2 u40CZcyBsYXcgh2YgUGFydGlhb
CBwcemVzc3VyZSwgR2F5LUx1c3
NhYyBsY XcslIEdIbmVyYWwgZ2F
zIGVxdWF0aW9u
Explain Characteristic gas constant, co3 T1 ([T1:320-340 [|nttps:/Avww.youtube.com/watch?v=
24 lUniversal gas constant and define the T2: Run9ZdkGecY &pp=ygVhRXhwhG
relation betweenthem. T2 FpbiBDaGFyYWNO0ZXJpc3RpYyB
i LM/ IM nYXMgY29uc3RhbnQsIFVuaXZlc
nNNhbCBnYXMgY29uc3RhbnQgY
W5KIGRIZmIuZSB0aGUgecmVsY X
Rpb24gYmV0d2VIbiB0aGVtLg%3
D%3D
Define Enthalpy, Entropy, and co3 T1 [T1:76,157 https://www.youtube.com/watch?v=
25 internal Energyof a T2 : ZngmyAEI2UQ&pp=ygVIRGVma
I LM/ IM T2 \W5IIEVudGhhbHB5LCBFbnRyb3

Thermodynamic system.

B5LCBhbmQgSW50ZXJuYWwgR
\W5Icmd51GImIGEgIFRoZXJth2R

5bmFtaWMgc31zdGViLg%3D%3D
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) Enthalpy, Entropy, and Internal co3 T1 |T1:185
6 Energyof a Thermodynamic I LM/ IM T2:
system numerical. T2
Explain specific heat of gas co3 T1 [T1:56 https://www.youtube.com/watch?v=
21 (Cp and Cv)Relation between T2: tWcCIAKIRWA&pp=ygVBRXhwb
Cp & Cv 1] LM/ IM T2 GFpbiBzcGVjaWzZpYyBoZWFOIG
OmIGdhcyAoQ3AgYWSKIEN2KS
BSZWxhdGIvhiBiZXR3ZWVUIEN
wICYgQ3Y%3D
Derive the work done during a non- Co3 Tl |[T1:48-53 https://www.youtube.com/shorts/X-
28 flow process " LM/ IM T2 : IX5COFWQS8
i.e. Isochoric, Isobaric. T2
29 Application of first law in co3 T1 |T1:48-53
Isothermal, Isentropicand I LM/ 1M T2:
Polytrophic Process. T2
Classroom Problems co3 T1 [T1:57-64
30 1l LM/ IM
T2
Define & classify I.C engine Co4 T1 [T1:508-515 |https://iwww.youtube.com/watch?v=
31 v LM/ IM T2 : CTOUN1XENNKk&pp=ygUcRGVma
T2 W5IICYgY2xhc3NpZnkgSS5DIGV
uZ2luZQ%3D%3D
Terminology of I.C Engine v co4 T1 [T1:508-515
32 LM/ IM T2:
T2
Explain the working principle co4 T1 [T1:508-515 |https://www.youtube.com/watch?v=
33 |of 4-stroke S.lengine and C.| T2: -
engine. v LM/ IM T2 XiYldcLKEc&pp=ygVERXhwbGF

pbiB0aGUgd29ya2luZzyBwcmluY 2l
wbGUgb2YgNC1zdHJva2UgUy5J1

GVuZ2luZSBhbmQgQy5JIGVuZz2I
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Explain the working principle Co4 T1 [T1:508-515 |https://iwww.youtube.com/watch?v=
34 lof 4-stroke S.lengine and C.| T2 : -
engine. v LM/ 1M p) XiY1dcLKEc&pp=ygVERXhwhGF
pbiB0aGUgd29ya2luZyBwcmluY 2|
wbGUgh2YgNC1zdHJIva2UgUy5JI
GVuZ2IuZSBhbmQgQy5JIGVuZ2I
uZS4%3D
Explain the working principle of 2- Co4 T1 [T1:508-515 |https:/iwvww.youtube.com/watch?v=
35 [stroke S.l and T2: iG1RMxecN30&pp=ygUIRXhwhG
C.l engine. v LM/ IM ™ FpbiB0aGUgd29ya2luZyBwcmluY
2lwbGUgb2YgMilzdHJIva2UgUy5
UIGFUZCBDLkkgZW5naWs5ILg%3
D%3D
Differentiate between S.1 and C.I Co4 Tl [T1:508-515 |nttps://www.youtube.com/watch?v=
36 engine T2: iG1IRMxecN30&pp=ygUIRXhwhG
) v LM/ IM T2 FpbiBOaGUgd29ya2luzyBwcemluY
2lwhGUgb2YgMilzdHlva2UgUy5
UIGFUZCBDLkkgZW5naWsILg%3
D%3D
Differentiate between 2-stroke & 4- CO4 T1 [T1:508-515 |https://www.youtube.com/watch?v=
37 stroke enaine T2 iG1RMxecN30&pp=ygUIRXhwbG
gine. v LM/ IM T2 FpbiB0aGUgd29ya2luZzyBwcmluY
2lwhGUgb2YgMilzdHlva2UgUy5
UIGFUZCBDLkkgZW5naWsILg%3
D%3D
Classroom Problems Cco4 TL [T1:
38 v LM/ IM T2:
T2
39 Explain the Carnot cycle with P-V co5 T1 |T1:504 gipéé/vgvo\l;vszfogtube-CO\fﬁgV)?achg\g
A ; V LM/ IM T2: r20292s&pp=ygViRXhw
and T-S diagram and derive the ™ FphiB0aGUgQ2Fybma0IGN5Y 2x1
process involved in Carnotcycle. HdpdGggUCIWIGFUZCBULVMg
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ZGIhZ3JhbSBhbmQgZGVyaXZIIH
RoZSBwcm9jZXNzIGludm9sdmV
KIGIUIENhcm5vdCBjeWNsZS4%3
D

40

Derive the efficiency of Carnot cycle.

\Y LM/ IM

Co5

T1

T2

T1:

504

https://www.youtube.com/watch?v=
PD18DWPuitc&pp=ygUmRGVyaX
ZIIHR0ZSBIZmZpY 2llbmN5IG9m
IENhcm5vdCBjeWNsZS4%3D

41

Explain the Otto cycle with
P-V and T-Sdiagram and
derive the process involved.

V LM/ IM

Co5

T1

T2

T1:

508-514

https://www.youtube.com/watch?v=
PB7n8Y74890&pp=ygVQRXhwhG
FpbiB0aGUgT3R0byBjeWNsZSB3
aXRoIFAtViBhbmQgVC1TIGRpY
WdyYWO0gYWS5KkIGRIcmI2ZSB0a
GUgcHJIvY2VzcyBpbnZvbHZIZC4
%3D

42

Derive the efficiency of Diesel cycle.

Vv LM/ IM

COo5

T1

T2

T1:

515-516

https://www.youtube.com/watch?v=
DLzM-
PEWTXg&pp=ygUIRGVyaXZIIHR
0ZSBIZmZpY2llbmN5IGImIERpZ
XNIbCBjeWNsZQ%3D%3D

43

Diesel cycle numerical.

Vv LM/ IM

COo5

T1

T2

T1:

543

44

Explain the Dual cycle with P-V
and T-S diagramand derive the
process involved in Dual cycle.

\Y LM/ IM

COo5

T1

T2

T1:
T2:

519

https://www.youtube.com/watch?v=
4Y C04Sylpso&pp=ygVeRXhwhGF
phiB0aGUgRHVhbCBjeWNsZSB3
aXRoIFAtViBhbmQgVCITIGRpY
WdyYWO0gYWS5KIGRIcmI2ZSB0a
GUgcHJIvY2VzcyBpbnZvbHZIZC
BpbiBEdAWFsIGN5Y 2x1Lg%3D%3
D

45

Derive the efficiency of Dual cycle.

Vv LM/ IM

Co5

T1

T2

T1:
T2:

517

https://www.youtube.com/watch?v=
rMRmJALRBhw&pp=ygUKkRGVya
XZIIHR0ZSBIZmZpY21lbmN51G9

MIER1YWwgY 3ljbGUu
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Define Fuel and its types. COo5 T1: https://www.youtube.com/watch?v=
46 11 [T2: ShpyFsyZc14&pp=ygUZRGVmaW
5IIEZ1ZWwgYW5kIGI0cyB0eXBI
v LM/ 1M 2 CW%3D%3D
Explain application offuel. Co6 T1 [T1: https://www.youtube.com/watch?v=
4 VI LM/ IM T2 ax3t-
T2 romvdy &pp=ygUcRXhwbGFpbiB
hcHBsaWNhdGIvbiBvZiBmdWVs
Lg%3D%3D
Define Heating value of fuel. CO6 T1 [T1: https://www.youtube.com/watch?v=
48 VI LM/ IM T2: (G1L2z_2psc&pp=ygUdRGVmaw
T2 SIIEhTY XRpbmcgdmFsdWUgb2Yg
ZnVIbC4%3D
49 Explain Calorific value and Quality Co6 T1 [T1: https://www.youtube.com/watch?v=
; T2 : -
of 1 C enginefuel. VI LM/ IM ™ vnGuG8ztm4&pp=ygU3RXhwhGF
pbiBDYWxvcmlmaWMgdmFsdwW
UgYWS5KIFF1YWxpdHKgh2YgSS
BDIGVuz2luzSBmdwWVsLg%3D
%3D
Discussion on Previous year question
50 LM/ IM
paper
Discussion on Previous year question
51 LM/ IM
paper
Discussion on Previous year question
52 LM/ IM

paper
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53 Discussion on Previous year question
LM/ IM
paper 1
Assignment Evaluation & Class Test.
54 LM/ IM
1
Solve numerical on first law of
55 thermodynamics 1 LM/ IM
Solve numerical on second law of
56 thermodynamics. 1 LM/ IM
Solve numerical on | ¢ engine and gas
7 Ipower cycle. 1 LM/ 1M
Surprise Test/Assignment.
58 LM/ IM
1
- Quiz Test/Assignment. 1 LM/ IM
60 Previous year question paper LM/ IM
discussion. !

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

T1:
T2:
T3:
T4:
T5:

R1:
R2:

Suggested link from NPTEL video/Suggested web reading:

P.K.Nag Engineering Thermodynamics TMH
R.S. Khurmi Thermal Engineering S.Chand
A.S. Sarao Thermal Engineering Satya Prakash
A.R.Basu Thermal Engineering Dhanpat Rai
Mahesh M Rathore Thermal Engineering TMH

Signature of the Faculty

Signature of the HOD



