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Arfdemie Year AUG - DEC 2023
Semester THIRD
Course Cade MEC2I01
Course MName BASIC MECHANICAL ENGINEERING
Course Type PROGRAMME CORE
L-DCs.p 3-1-0
m of Faculty NITISH SHARMA

J_Erﬂﬂ]ﬁlﬂl'su.l'l & End Dates

10-08-2023 TO 04-12-2023

STUDY AND EVALUATION SCHEME

[Unit-1: Introduction to Thermodynamics

Introduction to Thermodynamics

rmodyn

12
HOURS [Heat and Work

“at and Work

cesses; Concept of Heat Engine, Heat
mp & Refrigerator, Efficiency /{COP
elvin-Flanck & Clausius Statement,
amot Cycle, T-8 & PV Diagram Entropy

of Thermodynamics in Engineerng

d science, Types of Systems,

amic Equilibrium, Properties,

tate, Process and Cycle, Elementary

introduction to Zeroth, First and Second
we of thermodynamics

nteractions for various

Method

| Imternal P B
S;. 'hl-. me [Irlh‘t Ell.hh‘.‘ﬂ Th '[[-5 Pr ﬂg:uﬂ.gﬂt Ilttl'ﬂll A!.H!!-Iﬂ-:ni Tiontal Mllu
\ T [ Pr| Toml| T B |Pr Iibs |Tom
BASIC MECHAMNICAL | .
1. ENGINEERING 3 1 | 0 (40 | 0 40 (1] 3 0 0 i )]
HOURS Unit & Topic of Discussion Topic Details - Delivery
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[Unit-2 : Heat transfer & Thermal Power Plant |
Heat Transfer Heat Transfer, Modes of Heat Transfer-
onduaction, convection and radiation,
Fourier Equation, Stefan-Boltzman
. LawDifferent conditions and numerical
HOURS = rablems.
Thermal Power Plant Layout, Rankine Cycle, Types of Boiler.
Linit-3 : Steam Turbines and Internal Combustion Engines
Steam Turbines [mpulse and Reaction Turbines
Condensers Jet & Surface Condensers, Cooling
Towers
[nternal Combustion Engines Otto, Diesel and Dual cycles; P-V and T-5
Diagrams; IC Engines:2-Stroke and 4-
Stroke 1.C. Engines, 5.1. and C.1. Engines.
F 11
HOURS
Unit-4 : Materials and Manufacturing Processes ( derivations and
Problems omitted)
Engmneering Materials Clagzification and their Properties
Manufacturing Processes Metal Casting, Moulding, Patterns,
pMetal Worlang: Hot Working and Cold CHALK- -
1 Working, Metal Forming: Extrusion, BLACKEBOA
HOURS | Forging, Rolling, Drawing, Gas Welding,  |RD & USING
Arc Welding, Soldering, and Brazing TEI:']:INIIH"
Unit 5 : Machine Tools and Machining Processes " GICAL
- ADAGOGY
Tatbee: Manktin: Types, Lathe Operations
Mg Biaching Types, Milling Operations
|
Shaper and Planer Machines lel‘emn-l*:es, Quick Return Motion
11 p.{EIﬂ'I.H.ﬂ.I Sim
HOURS _ = : il indi
Drilling Machine and Grinding Qp:r.e!.tauna of Drilling and Grinding
Machi Machines
achine
Name of Book Author Name Publication
asic Mechanical M.P.Poonia & 5.C. -
3 ing Sh Khanna Publishing House
h 2 ents of Mechanical M.L. Mathur, F.5.Mehta
Books ements of Mechanic - M.L. r, F.5.Me ;
Eincering and R.P. Tiwari, Jain Brothers
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GOVERNMENT POLYTECHNIC PAONTA

SAHIB
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Academic Year AUG - DEC 2023
Semester THIRD
Course Code MEPC203
Course Name MATERIAL SCIENCE AND ENGINEERING
Course Type PROGRAMME CORE
L-DCS-P 3-1-0
Nume of Faculty NWITISH SHARMA
:Eau!r Start & End Dates 10-08-2023 TO 04-12-2023

STUDY AND EVALUATION SCHEME

Internal
5P IName of the Subject Th DCs | Pr ASSEssment

= To | Fr | Total| Th|Hrs |Pr [Hrs |Total
1

External Azsessment Total Marks

1 II-HTER.I&LSCTEHCE 3 i o | 4 | o 40 G k] i i 60 100
© JAND EMGINEERING

Del
HOURS Unit & Topic of Discussion | Topic Details s ivery

nmit-1 : Crystal structures and Bonds - =
i lce: basic crystal systems; Lrys
nit cell and space lathce: & seven g : L
trueture for metallic elements: BCC,
qu.sml sysiem et I |
ordination number for Simple Cubic,

Coordination number o and FCC |

tomic radius for Simple Cubic, BCC and

L3 tormic radius

cking o 1 Cubic
. i i "Atormic Packing Factor for Simple Cubic,
: Atomic Pa Factor e e o é"l[:P L.

Jonds in sold [ sification, Concept o

Bonds 1n 8 I a_am i

= |
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Unit-2 : Phase diagrams, Ferrous metals and its Alloys

Introduction [somorphs, cutectic and eutectoid
| systems
Iron-Carbon binary diagram [ron and Carbon Steels
[ron ores g iron: classification, composition and
flects of impurities on iron 1-'

lassification, composition, properties and
ses: Wrought Iron: properties,

HU:}RE Cast Iron ses [applications of wrought [ron;
tandard commercial grades of steel as per
15 and AISI;

Purpose of alloying; effects of alloying
elements, Important alloy stecls: Silicon

Alloy Steels isteel, High Speed Steel(HSS), heat
resisting steel, spring steel, Stainless
Steel(55
: Unit-3 : Non-ferrous metals and its Alloys
Aluminium F;Hp:rﬁi:s and uses of aluminum
GWPPEF-_ tin, lead, -;"-Iiﬂﬂ, pper alloys: Brasses, bronzes -
magnesium and nickel ompositdon, properties and uscs;

uminum alloys: Duralumin, hindalium, CHALK-
grelium — composition, properties and | grac

. ses; Nickel alloys: Inconel, monel, RD & US
icrome - composition, properties and TECHNOLO
11 5¢8. GICAL

HOURS fAnti-friction/Bearing alloys arious types of bearing, bronzes- PADAGOGY
tandard commercial grades as per
IS/ASME

Unit-4 : Failure analysis & Testing of Materials
Introduction to failure analysis cture: ductile fracture, brittle

racture; cleavage; notch sensitivity;
atigue; concept of endurance limit;
" concept of creep; creep curve; creep
HOURS achure _ ,
Destructive testing Tensile testing; compression testing;
Hardness testing: Brinell, Rockwell;
bend test: torsion test; [atigue test;
creep test
F-Iun-deatrucﬁve testing Wisual Inspection; magnetic particle
inspection; liquid penetrant test;

ultrasonic inspection; radiography |

Unit 5 : Corrosion & Surface Engineering oy
- ature of corrosion and its causes,

Canmenn actors affecting corrosion, Types of
rrosion; Corrosion control: Material
ection, environment control.

Surface engineering processes
ces: Electroplating and Special

etallic plating; Electro polishing and
ot ing-Conversion coalings:

—_—
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xide, phosphate and chromate
oatings; Thin film coatings: PVD and
VD: Hard-facing, thermal spraying and

igh-cnergy processes

Name of Book

Author Name

Publication

A Text Book of Material
Science &Metallurgy

{.P. KEhanna

Dhanpath Hai and Sons,

1

Material Science 8
Engineering

R.K. Rajput

S.K.Kataria BSons \

o

Faculty

HOD
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Acidemiie Session

GOVERNMENT POLYTECHNIC PAONTA SAHIE

AT DHAULA KUAN, DISTT. STRMOUR (HF) - 173031
1AL L ELERIM

LESSON PLAN

ALG - DEC 2023

THINEDY

Course Code

Avaivsier

MEPFCINS

MEASUREMENT & METROLOGY

| Comrsae Type
L L=T=I"

Conrse Mame

PROGRAMME CORE

A-1-0

| MUNEESH KUMAR

Mame ol Faenliy
Semester Start & End Daics

&

| 10082023 TO 04-13-2023

STUDY AND EVALUATION SCHEME

B Nume ol the Subjec | Th . nes rro, skl ﬁ*FLﬁimi'l'l_l_ External Assessment . Tatal Morks
. | il‘lt [ Pr | Totsl | Th iHr-: | I_Ilrs__.'En!!Jl___ !

| MEASUREMENT & (3], lo|a| o s [ | 3 (00| ® b0
! METRULUGY ! | bl M A W . i

MEASUREMENT& ' ' i

i} a [ a0 an ] i1 el K ]

> METROLOGY LA - ! @ . = 2 - — :
| _ - i
HOLURS| Unit & Topic of Discussion Tapic Duiails Delivery |
Methed |

L;’nit-lq_nb : lntrnductiun'i:

o measurements

Introduction

Dehnition of measurement; signilicance of measurement,
Methods of measurements: Direct & Indirect; Generalized
measuring system; Standards of measurements; Primary &
secondary; Factors influencing selection of measuring
instruments -

Terms applicable o
measuring instruments

recision and Accuracy, Sensitivity and Repeatabilily. Range,
hreshald, Hysteresis, calibration; Errors in Measurements:
lassification of errors, Systematic and Random )
rror.fintroduction only)

12 & Meusuring instruments

HOURS It roduction
Fhread measurements  [Thread gauge micrometer
Angle measurements Fevel protractor, Sine Bar -
Gaupes nlain plug gauge, ring Gauge, snap gauge, limil gauge
Comparalors Characionslios of comparalors, Types of comparators
léurl'a.c--: linish Delinition, Terminalogy of surface linish, Taly surl surkace
o roughness teater
Miscellaneous Fnardinating measuring machine

Unit=2(a) : Transducers and Strain gauges '
Introduction Transducers: Characieristics, classification of transducers
Strain Measurements  [Serain gauge, Classification, mounting of strain gauges,
[Theoretical agpects)
10 Ak s Measurement of force, tyrgue, and pressure
HOURS T

(Iniroduction
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Toripuae maasu renteril

Prossune meagureinenl

Force measurement EE,_”“  Balance , Lond cell
y hrake, Eddy eurrent, Hytlraulic dynamometer

:Irm}

Meloed gouge

1 e lsemieal mensureme nis

Limit 3 {a): Applic
Speed measuremenit

Classification of tachometers, Revolution counters, Eddy

iront lachometars

Displacement

Linear variable Differential transformers (LVDT)

measurciment

Rotometers, Turbine meter

]Tl_mt' measurement

' Tennperature
HOLRS i

measurement

[tesislange thermomelers, Optical Pyrometer

|E£} Aliseellaneous measurenent

hair hyvgrometer

Humidity measurcment
Densily megsurcment

vrirometer

Liguid kevel
measuTrement

sight __[rj'-.iﬂ s, Floal gau iir..':

B Tnler_ances

Unit 4 (a): Limits, Fits

imits, Fits, and Tolerances; Selective Assembly;

Concept of L
Hole And Shaft Basis System; Taylor's

|nterchangeability;
Principle

enl

| il:l]: Angular Measurem

Concept

| hstruments For Angular Measurcments: Worlking and Use

Instruments principle

Working and Use of Universal Bevel Protractor, Sine Bar,
splrit Level; Principle of Working of Clinometers; Angle

CHALK-
ELACKE
OARD &
USING

TECHND
OGICAL
PADAGD |

GY

and working
i s 2 Gauges
OLIRS Ln']. Scrow threa
Measurerments - =3 - |
| Intreduction SO grade and fits of thread; Erors in threads
Iﬁcasur{-mcnt of major diameter, minar diameter, eflective diameter, pitch
| differert clements o _ ;
| Methads of Two wire methed; Thread gauge micromeler; Working
measurement rinciple offloating carriage dial micromeler.
Unit 5 (a): Gear Measurement and Testing _ N
Analytical and functional inspection; Rolling iocst;
! Measurement af tooth thickness; Gear tooth Vernier; Errors
o in gears such as backlash, run out, composite
Hours Bl Machine tool testing _ _
Concept Paralleliam; Straighiness; Squarcnoss, Conxinllily;
Foundness; run oul; alignment lesting of machine lools as per |
15 standard procedure. | !
= == ' s I
| Name ol Bouk Aunthor Name Publication -
—
‘nuineering Melralegy R.K . Juin K. Publishers, NewDelhi, 2005
Prescrited | = _
Heoks npincering Metrology K Hume Kilyuni publishers
o

"

i
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GOVERNMENT POLYTECHNIC FPAONTA
SAHIR

LA KUAN, BISTT, SIRMOUR (HP) - 17303)
K IANICAL ENGINEFERIN

LESSON PLAN

AT INEAL
EPAR'

Academic Year

AUG - DEC 2023 5
Sem csber THIRD
Course Code MEPC2O7
Course Manie MANUFACTURING ENG INEERING
_'Enl.l rse Type PFROGRAMME CORE
L-T-F 3101
Name of Faculty DH. A. K. BHARDW A
Semester Start & End Dates T0-08-2023 TO (4-12-2023 I

STUDY AND EVALUATION SCHEME

Sr : | Internal ]

No. }"dlﬂf“ﬁh' Suhjeet Th eS| Pr Assessment External Assessmrent : Total Marks

e 1 (™ [ pr| Total| Th IMes [Pr |Hrs [Tow :

| MANUFACTURING ; |

" ENGINEERING I i B M l 60 3 | 0 | 0 0 | wa |

MANUFACTURING B e | '

% NCINGECANG o2 |[s]o|a| a o | o | 6 | 3| s |I wo |
HOLIRS| Unit & Topic of Discussion Topic Details | Delivery
; Ml thod

ITJHIT—I: Cutting Fluids & Lubricants

Intraduction; Types of cutting fluids, Fluids and coolants required in
mming, drilling, shaping, sawing & broaching Selection of cutting fluids,
cthods of applicatinnl:ﬁ‘ cutting fluid; [l;lﬂsm'ﬂn:atlm of lubricants{solid,

iquid, gaseous), Propertics and applications of lubricants, Lathe

1 perations: Types of lathes - light duty, Medium duty and heavy duty _
HOURS geared lathe, CNC lathe {Concept only}); Specifications; Basic parts and their
nctions; Operations and tools-Turning, parting off, Knurling, facing,
oring, drilling, threading, step turning, aper turning

|L1n|1-z :Broaching Machines

ntroduction to broaching; Types of broaching machines—Horizontal type
(Single ram & duplex ram), Vertical type, Pull up, pull down, and push
: Elements of broach tool; Nomenclature; Tool materials for

10 roaching. Drilling: Classification; Basic pn.rts and their |‘1._| ::u:tjnna; RE.-dI.EJ
Hours drilling machine; Types of operations; Specifications of drilling machine;
pes of drille and reamers.
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Unit-3 : Welding & Milling e ——

Welding: Classification; Gas welding techniques; Types af -
Arc Welding —Principle, Equipment, Applications; gl!?:'e’;ded“:::tl:]g sl
arcwelding, Submerged arc welding; TIG / MIG welding, Resistance welgj

- Spot welding, Seam welding, Projection welding; Welding defects: Bmlnng
and soldering. Milling: Introduction: Types of milling machines: plain 8
Universal, vertical; constructional details — specifications:; Milling r
pperations: simple, compound and differential indexing (No Numerical);
Milling cutters =types: Teeth materials; Tool signature in ASA; Tool & work
haolding devices.

[ —

Unit-4 : Gear Making, Press working,

Gear Making: Manufacture of gears—by Casting, Moulding, Stamping,
Coining, Extruding, Rolling, Machining: Gear generating methods: Gear
Shaping with pinion cutter & rack cutter; Gear hobbing; Deseription of
3 [Bear hob; Operation of gear hobbing machine; Gear finishing processes;

wours [G°@r matenals and specification; Heat treatment processes applied to CHALK-
ears, Press working { derivations and problems amitted): Types of BLACKBOA
resses and Specifications, Press working operations-Cutting, bending, RD & USING
rawing, punching, blanking, notching, lancing; Die set companents- TECHNOLO
nch and dieshoe, guide pin, bolster plate, stripper, stoek guide, feed GICAL
tock, pilot; Punch and die clearances for blanking and piercing, effect of FPADAGOGY
learance,

Lnit -5: Grinding and finishing processes: -
Grinding and finishing processes: Principles of metal removal by Grinding;
Abrasives -Natural &Artificial; Bonds and binding processes: Vitrified,
silicate, shellac, rubber, bakelite; Factors affecting the selection of grind
wheels: size and shape of wheel, kind of abrasive, grain size, prade and
sirength of bond, structure of grain, spacing, kinds of bind matarial;
11 [Grinding machmes classification: Cylindrical, Surface, Tool & Cutter
HOURS grinding machines; Construction details; Principle of centerless grinding:
Advantages & limitations of centerless grinding: Finishing by grinding:
Honing, Lapping, Super finishing: Electroplating: Basic principles, 15
ating metals, applications; Hot dipping; Galvanizing, Tin coating,
kerising, Anodizing: Metal spraying: wire process, powder proceas and
pplications; Organic coatings:;Finishing specifications.

=

Name of Book Author Name Publication
Manufacturing technology PN Rao Tata Me Graw -Hill

Publications

Prescrileed £
Books Production Technology 0.P. Khanna & Lal
r\-’nlume 1&11)

Dhanpat Rai Publications
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GOVERNMENT POLYTECIHNIC PAONTA SAHID

AT BHAULA KUAN, DISTT. SIRMOUR (111) - 173031
DEPARTMENT OF MECHANICAL ENGINEERING
LESSON PLAN

Aeimlenvic Session i AL - DEC 2023
| Semwestier : ILLE
{ Conrse Cenbe MEPC209
U Conrse N THERMAL ENGINEERIMNG-]
! Cimirse Ty PROGRAMME CORE
L-1-1* I-1-0
Mame of Faculty MUNEESIT KUMAR
Semester Start & End Dates [-08-2023 TO H-12-24023
STUDY AND EVALUATION SCHEME -
| ' Imeermal
:‘" Manaie ikl Lhe H-I:rj:-tr Th | DCS | M | ARsitL e . Extvranl Assessment Tuaal Marks
Ll [ — ——iasas -
S T— L |Th | P Telel, Th Hrs Pr W Toll
L. THERMAL ENGINEERING- ~ 3 | o 4 0 4l i) 3 Booow n (I
5.3 TQE“MAL ERGINEERDNG il ii 2 40 41 0 | &0 3 2 L1.1]
I I
HOURS  Unit & Tople of Discussion Tupie Details Mrelivery
| Mt bl
Linii=| : E-I:F'I:IIH:I_"_'B_ of Encrgy
g |Bref description of Conventional as well as non-conveniional
HOURS SDSEEY Sources
Claszification of energy  [Renewable, Non-Renewahle
SOUrces -
Fnlar Energy Solar thermal [SWH) and =solar photavoltaic
Solar collectors Flat plate and cencentrating colleciors & ils applications
Solar Gerved encrgies  Wwind Energy; Tidal Energy; Ocean Thermal Encrgy;
| Geothermal Encogy;
Miscellaneous Biogas, Binmass, Bin-diesel; Hydraulic Enengy
Umit=2 : Internal Combustion Engines
I ilrumductinn o Englnes e ]
HOLURS Assumptions made in Bricl description along with derivation of clliciency of
bir standard cycle Carnol, Ot and Diesel cycles with P-V and T-8 diagrams
analysis . : :
Internal and external classification ef L.C. engines; Function of each part and
combustion engines malerials used for the component parts - Cylinder, crank
casc, crank pin, crank, crank shall, connecting rod, wrist
L - in, piston, cylinder heads, exhaust valve, inlet valve
inrking of four-stroke  Comparison of twa stroke and four stroke engines:
nd two-stroke petrol omparisan of C.I. and 5.1, engines; Valve timing and pori
nd diesel engines iming diagrams for four strolke and two stroke engines.
IJ nit-3 : L.C. i:".n!im: Sysiems _
1z uel systemn of Petrol Principle of operation af simple carburelor
HOURS \snpines (B
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Fuel system of Diescl Plunger type luel injection pump, fuel feed pump and fuel
e Eines injector | dezcription with line d ingram)
ffl:l-uling sy alam Air-cooling, water-cooling aystem with thermoesiphon
meihed of circulation and water-cooling system with
radiator and lorced circulotion (descriplion with line
dingram}. Comparison of air cooling and water-cooling
sy slem _
Ignition systems Eal_lcr:.r coil ignition and mapgnelo ignition |description and
workingl, Comparison of two systems
Lubrication Systems Types of lubricating aystems used in 1L.C. engines with line 3
cliagram . ucd,lti;;é-
Miscellaneous Objective of turbocharging and supercharging R
:_Unil--l : Performunce of LC. Engines USING
11 [Engine Paramelers Brake power: Indicated power; Frictional power; Brake TECHMNOD
HOURS and Indicated mean effcctive pressures: Brake and OGICAL
Inclicated thermal efficiencies; Mechanical efficiency. PADAGO
Relative efficiency Y
Eﬁginc Performance Teal (Morse test; Heal balance sheetMethads of determination
of B,P., l.P. and F.P.; Simple numerical problems on
performance of 1.C. engines
Unit 5 {a): Air Compressors = 2]
3 . ; Functions of air compressor: Uses of compressed air
H'I.'.Illl_-.‘HS Al Compression TS e ; P : =—
F ai Single stage reciprocating air compressor - its construction
Typesinl GiF COmMBIRSEOR L g working {with line diagram); Multistage compressors-
Advantages over single slage compressors; Description of
Rotary compressors, Centrifugal compressor, axial How
lype compressor and vang 1ype compressors
(b)Refrigeration &Air-conditioning { Problems omitied)
Refrigeration efrigerant; COP; Air Refrigeration system: componcnts,
orking & applicalions
Vapor Compression components, working & applications
syslem 5 - — ) :
air conditioning Classification of Air-conditioning systems; Window .
irConditoner: Summer Air-Conditioning system, Winter
- Air-Conditioning system, Year-round AirConditioning
l ystem, Central air conditioning syslem
Name of Book Author Name Publication
Thermal Engineering P.L. Ballaney Khanna Publishers, 2002
Prescrilavd :
Books Introduction to Rencwable Vaughn Nelson CRC Press
Encrgy ,

it

o

HOD
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