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SYLLABSE | Total Periods - 56 (Leciure-42 + DCS- 14) | Theory-36 (1Lecture-42 + DUS- 14)
COVERRAGE
. g - lnstruction Viditional Study Remark
:‘: :i.,r::! . Topic Details | Hikiends Recommended A
I 1-12 | Introduction to | Role of Thermodynamics in Engineering and
Thermodynamics | science, Types of Systems, Thermodynamic
Equilibrium, Properties, State, Process and
Cycle, Elementary introduction to Zeroth, | Basic "
First and Second laws of thermodynamics | Mechanical E"Emﬂ"ng.
: . ' | Engineering | Thermodynamics
Heat and Work Interactions for various | _ —spalding and
processes; Concept of Heat Engine, Heal = ., b pyania Cole
Pump & Refrigerator, Efficiency/COP; | gsc |
Kelvin-Planck and Clausius 5Statements, | Sharma |
Carnot Cycle, Carnot Efficiency, T-5 and P-V
Diagrams, Concept of Entropy.
2 |3-23 | Heat transfer & | Heat Transfer, Modes of Heat Transfer;
Thermal Power | Conduction: Fourier Equation, Conduction
Plant heat transfer through Composite Walls,
Simple Numerical Problems, Convection |
Heat transfer: Natural and forced g
convection, Radiation: Absorption, | Engineering Heal l.
Reflection and transmission of radiation, | “gpess | Trenster-Gupta |
' & Prakash '
Concept of black body, Stefan-Boltzman
Law (concept only , No derivation), Thermal |
Power Plant Layout; Rankine Cycle; Fire
Tube and Water Tube boilers, Babcock&
Wilcox, Cochran Boilers.
3 74-34 | Steam Turbines | Impulse  and  Reaction  Turbines; | Elements of
& Internal | Condensers: Jet & Surface Condensers, Mechanical
Combustion Cooling Towers; 4 Engineering-
Engines Otto, Diesel and Dual cycles; PV and TS | 0 | M.L Mathur,
| Diagrams; IC Engines:2-Stroke and 4-Stroke F.5.Mehta and
| )CEngines,SlandC..Engines. R P Tiwan
4 35-45 | Materials and | Engineering Materials, Classification and | Workshop -
’ Manufacturing their Properties; Metal Casting, Moulding, | Technology
Processes Patterns, Metal Working: Hot Working and (Vol.1and2)~
| Cold Working, Metal Forming: Extrusion, ~~ do---- | BS.
Forging, Rolling, Drawing, Gas Welding, Arc Raghuvanshi,
Welding, Soldering, and Brazing Dhanpath Rai
ey i i e e . = _ , | and Sons
S 16-56 | Machine Tools  Machine Tools: Lathe Machine and types, - |
! and Machining | Lathe Operations, Milling Machine and |
| Processes types, Milling Operations, Shaper and Planer = o 4 |
Machines: Differences, Quick Return Motion ' o |
Mechanism , Drilling Machine: Operations, i
= i Grinding Machine: Operations. | .
N RS



' "PYET-NSSK GOVT POLYTECHNIC BHASPUR———
PLANNED THEORY SYLLABUS COVERAGE & LESSON PLAN (SESSION:Aug-Dec- Zﬂlﬁ]

Subject: Material Science & Engineering

Branch techanical Engg.
Sem. ird Duration: 3 Year
Ciass }
schadule: 4 Days/Week (Mon, Tue, Wed, Fri) Total Periods: 64 Hours / 56 Planned Lectures
; ' e - inmtruction Aeference / | 'Remarks / Calendar
~ SA.NO Date & Da IPH ; i b FSyllabus €
_ [ ats B Day | Period No Toplc [/ Un elalls of Syllabus Coverage FEIRGY | i astandd
N 03-Aug-2026 pariod 1 Linit-1: Crystal Structures (Introdection to Crystal structures: Unit oell andjA Text Book of Materlal Stiente  |[Commencemegnt ol
II | {Mon] & Bonds dpace laftice conceEpts B Metallyrgy —O.P. Khanna Semester Classss
| i
. - Aug-2026 Bericd 2 Wil 0> Cryafal SEructutes 1f.I'I|"-.I-r||J wyrebesrt Ve sewitn Lashl crystal systimms] & T evt Baak of Aaterdl Scenee  JCriEalation
' = ] [Tue) & Bandi Bloivin & Merallurgy - O P, Ehanna Programme Weck
1
[ 3 | G5-Aug-dbie Period 1 Lt~ | Crystal Structures (Crystal structure for metilbo elements: Body- (A Texl Book of Materksl Scence
j {Wed) & Dands Centered Culbie (BCC) & Wetallyigy = 0P, Klignng
4 : ul-Aug-2026 Bariad & Ui Crystal Strpctures [Crystal struciure Tor metalic elements: Face-  |& Test Book of Material Scrence
{Fri) E Bonds Centered Cubic (FCC) B Mataliurgy - 0 P, Ehanna
I
| 5 10-Aug-2026 Pariod § Unmwig=h Crvtdad Stouctures | Crystal structuee for medallic elaments Material Science & Engineering -
[Mon) & Bonds Hexagonal Cloge-Packed [HCF) K. Rajput
" 11-Aug-1026 Period & thnit-&: Crystal Structures (Coordination number-definition and Material Science & Engineering -
i [Tue] & Bonds determination for Simple Cubjc, BCC and FCC IR K Rajout
| 7 12-Aug-20256 Period 7 Lt Crystal Structures |Atamic radius delinition and relationship for | Mateslal Science & Engineering - ¢
4 (Wed) . & Bonds Simple Cuble, BCC and FCT R.X_Rilput
8 ld-Au,[-IﬂIi. Perlod 8 Uil Crywtal STructices [Atomi Packing Fator [APF) concEpl and Meaterial Sclsnes & Lr.imqqrir.i -
| {Fril Boreds fgrmula for Simple Cubic ALK Rajput ]
| 3 17-Aug-2016 Period 8 Unit-l: Crystal Structures [Atomic Packing Factor (APF] for BLC structume :
Wit CE — ;
| iMan] & Bonds [isivations gmitied] itetinl Scence = RS, Khurmi
i | 1B-Aug-2026 Usiit-d: Crystal Structimes [Atesmue Parcking Fac PEI for FOC -
10 | 1B-hug Perind 10 |- 1. Crigital Stuckune Ll“lr. .| i Factor [&PFY tor FOC and HWCP F-“-J!'_'“dJ_"itle:M* R
(Tue] - & Bondi structires [geeivations omitted) R e R




n

V8-Aug. 2076

VB8 Cryseal Stooe by

Academic interacrinn 1

W

Ik, Rajpus

Pariod 11 s ity solielw: Classilication inta primary
et lence = WS Khurmi
o et e ionds . {tchemcat and secandory (molecslar) bonds | —
12 i i LRl b Erpatnd Stroetorns 1 npen tat :
wring 17 Y ot types ol primary hantls: lanie
(Pl & Dot (Material Seionce = HS Khurmi
R et b s [propeites ) LA
LTS L[] S N ] -
1 ¥om) Perkod 14 :r:.,:.: wotad Sl i, Fygins il pitlinnny liesls Comlinni im..jh.n A Tosl Rook ol Materlal Sclence
i o hanism and propertie B Mrtathurgy = 0,1, Xhanna
2% Aug-2020 i SOPSER] T
14 ?:':a] Poriod 14 H.““ I Crysbal i iyjpes Lo ol pbmary By, Mistallic boneding A Tert Buak of Materil Science  |Lesson Plan Review
—— L LLTHTRTH B i Diswiitniin oyl [ Engi | by g Mma"mw =0 P Ehanna (Week 4)
6. T -1 D S [ r— r——
15 it DR T Actiity [ Teenveil Seminar / Grou Otscuesion / Quie M: ! "1! “[! 3
S (Wed) o G it Co-Currleulir | Student Activity i onthiy Activity
28-Auyg-2026 [ ; :
1 Unb-I: Crystal Structures | Uit 1 iyt
o ":ﬂ] Perind 15 & Hosruly LT TR -rl.ll:: i hﬂ“dmﬂ e niding 9 faiadai Schence | Ui ket
1 Hrennceptu probiom soling & Metullurgy - 0.0, Khanna Hrs)
3-Aug-2026 Al
17 | .::-ﬂ | Parlod 16 Er:lﬂ ::'bmu Dlagrams  |Intraduction 1a Phawe dlagrame: lomarghs, A Text Book ol Materlal Selence
i vutectic, and eutecteld systems, & Metallury - 0.P, Khanna '
ﬂl-!q:-ﬂlﬂ Linit: ] i
18 AL Phase Diagrama Linl i '
ks and phasis & Metallurgy - 0.p, Khanng
0z 2026 Al PMaieais €
19 -Sop- 18 WAL P Wagrams  |ironCarkun Lsivsiary diuigge o Critieul A Tent Douk of Maleils
(Wead) R Alleyn i
. F - v temperatures ant nhivie transtormatians b Metallurgy - O P Khanna '
- Rinision / P vishon & Problem Solvieg Session | 1t
“ﬁ":Im: : { Prep ol o ORI esntinuous Assessment Prep l"'"““““ Display by
5 ) 9,
t |Assesament 15T CLASS TEST (Unit-1 & Part Unit-1i) :“'"""'“‘” Departmental  |Calendar item 9 [2ng
Mon) s Exvaluption Week Sep)
2 08-5ep-2026 Perlod 19 Unit-1l: Bhase Diagrams [ 1ast Ubscussion + Iron and Carban Steels, Material Science & Engineering -
“EHL B Alloys ssiffeat as Fisg K R el
2026 Unit.il; "
21 p period 20 |V" t IF.:hlm Diagfams :mn nrmland Plg iron: elassification and Material Seience & Engineering - ]
n.[ﬂﬂl_ i i,
21 TF::.IE!E Period 21 Unit-1t: Phase Dagrams  [Elfects t:mpmllﬂ {5, P, SI, Mn) an iran Material Science & Engineering -
propert LK, Rajput
25 14-5¢p-2026 Poriod 22 Unit-1l: Phase Diagrams  |Cast iron, Classification (Gray, White, Mmrﬂig-lﬂﬁchnu B Engineering -
iMont | R Alloy Malleable, Nodular) R Rajput '
2 Sep- Perlod 23 Unit-ii: thase Diagrams  |Cast Iron: Compasition, mechanical propurtie:, Matetlal Science &
o Pyt : F - ngineering - |Academic interaction

Month 2
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n eSopate | it 34 |11 Phase Dlagrams - |[Wrowght i Broperties, industrial
i“ i) m o ~a II I! h‘ﬂ_m M“ml E’th“!‘ “ LN ih'-ﬂ'l'l"ll
- NP Midn " Uit 1 Phawe Disgrame  {saandarn enmmerei) grones of ctesl a% por RIS
i ‘“‘ﬂ ‘ Werioa ® M'nﬂ'h., . ﬁm’.gm }ll‘l“uﬂ[uj Material Seience = RS, Khurmi
B Sen-208y | Period 26 [V I Phase Dingsam [Alloy Steels: Purpose of oloyingand | ,
i m n aﬂﬂ'ﬁ_‘\ HH.I'I. rlﬂlhllwmmwﬁ}_ Hﬂﬁlil 5{:“.-""“..5 thnl'l"l'ﬁi
| e _ . '
\ - Ih::-i:::.\h - :ml Whade Diagrans () e ki ablowing ehements [Cr, N, Mo VLA Text Book of Materal Science Lesson Plan Review
Perind : :
| ) i W W, M, S E Metaliurpy - 0P Khanna [Week 4
- 23 5ep 2020 . =
-“- = = i P
[ M | 1 | Ad adeniic Acthvity Vechnical Debate / Group Diseussion [ Seminarlco Curricular [ Student Activity :"“““""i' '"'I'-'t'““l'
. —tsil ) Calendar ltem 71 |
'l n .thnb::;:'l.l.h Petiod 14 l:'lll. W Fhase DNagrams  [impormant atloy steels: STicon steal and High  |A Test Book of Material Science
Lo | | Al Speed Steel (H5S) B Metallurgy - 0.P. Khanna
] 1 H-::;&:b Perind 39 i Phase Diagrams  [Important alloy steels: Heat reslsting steel and |A Text Book of Material Seience
} S . & Alloys Speing stee i Metailurgy = O.P. Khanna
1 ] b ! ! .. | &
'_' a T ' Poviod 30 *;11 .1,: III Phase Dagram 1mpu.|| tant nhu? m.vtl: !!lih'llns.i Steel [55) A Tent Baok of Material Sclence |Unit-n Comptete {15
T [N oy (Y | R __“‘I: ypes, properiiey, and applications & Metallurgy = 0 F. Khanna Hrs]
sep-Jute Uit Non- betrousy -
EI L ) Peciod 11 ] Properties awnd usies of dumibngm and LOPRNT A Text Book of Material Science "
1 (Wied & Metallurgy - O.P. Khanna
. A-Der- 2026
» ' ;
(Fe) HULILAY LANUHI JAYAN T (National Holkday) Institute Closes Holiday
05-Out- 2026 .
3 : Revision | Prep Revision & Practice Session for 2nd Class Test |Continuous Assessment Prep ”w;“ Display by
06-0ct-2026 |
I8 . |ssessment 2ND CLASS TEST (Unit-Il & Part Unit-1i) :‘“‘"“““ /Depanmental  \Calendar lem 11 2nd
{Tuej - . yiluation WeekOcl] |
39 0F-0ct- 2028 Period 32 Unit-i: Mon-Ferrous Fst Distussion + Properties and uses ol tin,  |Materal Science & Enginesring -
% Metaky I magnes ol R.K. Raiput :
0 m{n;_l 1 an:;llll: Non-Ferrous Copper alloys: Brasses - composition, Material Science & Engineering —
5 properyies, and uyes Rk, Rajput :
" 12-Oc1-2026 Period 34 i:.nwul-. MNonFerrous Copper alloys: Bronees - composition, Material Stience & Engineering -
(Mon)_ stals progeies, and uses R.K. Rajput ’
0 ﬂ-?::!l-:]ulli Period 35 I:;::: Non-Ferrous Aluminum afloys: Duralumin - composition,  |Material stience & Enginesting —
aly an K Ragput ‘
‘- L [ 1 0 i |
3 1 g::lnlﬁ Period 36 |U™ IIIL Non-Fertous .&Jmmgm alloys. Hindallum and Magnelium — | Matenal Science & Enginesning ~ | Exam Form Deadline
A Pletils compaiiti b ALK, Rajput [15 100




1Bt . . - it -
a4 26 Linitfli: Mon-Ferrmis Nickel alloys: Inconel = eompaosition, high Material Science— RS, Khurmi Arademic interaction
B L - Metals temperature properties, and uses Month3 |
19-0ct- 1026 Al Non-ke i Apes -
as Oet- 202 period 38 |Ilr«-lh' i+ Non-kerrous shirknt allnye: Menet and Nichrome naterial Scinien - 88 Khurmi
(Mon) | IMetals compusition, properties, and uies =
% 20-Oct-2026 Unit-tll: Non-Terrous | Anti-friction / Bearing alloys. Functions, Material Science = RS, Khurmi
[Tue] it als reguirements, and various beating types
47 21-Oct-2026 Period 40 Unit-Hi; Non-Ferrous 1HE:-i|-1‘|tlﬂ |'.rr'l.'li'til_'1~ Composition, properties, and MuteriahScence — RS, Ehurmi
[\Wed) Metals industrial applications
a8 43-0ct- 2026 Lipidt- 101 Mon-Ferrous standard commercial grades of non ferrous A Teat Buok of Material Sclence  [Lessan Plan Review
{Fri) Metaks alloys as per BIS/ASME & Metallurgy — O.F. Khanna (Weoeh 4)
. 26-0ct-2026 Wnit-111: Non-Ferrous Unit-Ill Summary, selection criteria for non- | Text Biook of Material Science | Unit-Hl Complete (1
{tMon) Metals ferrous alloys in Industry & Metaliurgy = O.P. Khanna Hrs)
50 27-0ct-2026 Unit-IV: Fallure Analysis  [Introduction to Raluee analy sz Fracture A Text Book of Materisl Stience
(Tue) K Testing ductile fracture mechanism & Metallurgy = O.P. Khanna
51 28-Oct-2026 Academic Aesivity Toetinical Clulz Contest / Poster Prasentation  |Co-Cuirricufar / Student Activity onthly Activiky
{Wea) et _ {Cubendar irem 1)
< 30-Oct-2026 Unit-IV) Failure Analysis |Britthe fracture, cieavage fracture, and notch |4 Text Book of Material Scence | internal Ay eyrment
[Fr) & Testing sensitiwity concepl & Motallurgy = O.P. hanna Digplay 131.10)
5 02-Now- 2026 Unit-IV: Fallure Analyss |Fatipue fatlure mechanism, stress Matnrial Scrence & Enginesring —| Attendance Display by
(Mon) & losting eoncentration, and concept of endurance lanit (RK. Rajput 05.11,2006
54 “""”‘""‘]““ Examination CENTRALIZED HOUSE TEST Euotrilined Bepch Nstasmant. /[ endar jbeim 13116
(Tue WeskNov)
55 04-Nov-2026 Unit-IV: Failure Analysis |House Test Discussion + Concept of creep, Material Science & Engineering —|
(Wed] Testin presp mechanisms, and ®.K Rajput
06-Nav-2026 Umnit-IV: Failure Analysks fCreep fracture; Destructive testing: Tensile Matetial Srience & Enginesiing -
55 .
(Fri) Testd testing procedyre ang stress 310N CUrve RK Rajput
4 I
57 Q9 Nov-2128 HOLIDAY DIWALI VACATIONS institute Closed Calendar ftem 17 (3
[Mon] Dangs )
58 35:NGA-2028 HOLIDAY [IWALL VACATIONS institute Closed Calendar vem 1713
(Tue] s
- 11-Nov-2026 Unit-1v: Fallure Analysis [Compression testing, Bend Test, and Torsion | Matesial Science & Engineering —|
(Wed) & Testing teyt procedures K Rajput
&0 13-Nov-2026 Unis-1v: Failure Anahyis  [Hordness testing: Brinell hardness tast Material Science — .S, Khurmi Parent Teacher
{Fri] E Testing focidure ar nd caloulition el 1M




Vh-Now- 20736 Linit-IV Fan "
1 nit-Iv- Failure Analysie [Hardness tecring: Rockwell hare
5 R fosaled T " cad W[ E hartiness 13H0E o arial Scisnce = RS Khurmi |-
17-Now- 2026 Linit-i: Faifien Anatyeis [Fat r and Cremp test | i
52 Ty | Period 81 [ b e SRy pareriat Seience - RS Krurm! ;z;':" e "J
18-Nov-20206 Unit-IV: Fatlure Analysis  |Non-destructiv OT) Ve
63 Period 52 [ 5 |Non-destr ¢ testing (NDT): Visual 3 =
(Wed] & Testing Inspection and Magnetic particle inspection Materia) Science —R.5: K
54 | 20-Nov-2026 &3 Unit-IV: Failure Analysis | Hon-destructive testing (NDT); Liguid A Text Book of Material Soence |
[Fri) E Testing penetrant test and Ultrasome imipection & Metallungy ~ 0P Khanna
65 23-Nov-2026 54 Unit-IV: Failure Analysls |Mon-destroctive testing (NOT). Radiography  |A Text Book of Material signce [Unit-Iv Complete (12
(Man} & Testing inipection & NOT methods comparison l& Metallurgy = O.F. Khanna Hrs)
66 24-Nov-2026 Period 55 Unit-¥: Corrosion & Nature of corration and its underlying causes; |A Text Book of Material Scrence  (Rationalisation
(Tue) Surface Engd Electrolytes and electrochemical celis & Metallurpy — O.P. Khanna Committee Visit
6 25-Nov-2026 period 56 Unit-V; Corrosion & IIFa:rnrj affecting corrosion: Enviranment, A Text Book ol Material Science [Lessan Plan Rewiew
(Wed) Surface Engg. Materlal properties, and physical conditions  1& Metallurgy = 0.P. Khanna (Week 4]
ia 27 Nov-2026 period 57 lUnit-¥: Corioskon & Tyoes of cofrosion; Corrosion coniiml; MateriallA Teat Book of Materisl Sience [End of Clatses
[Fri) Surface Engg welaction and environment control ] £ Metallurgy = Q.2. Khanna (28.11 202E)

Proparcd
Department of

chanical Enginesring




"PVCNSSK™ G.P BILASPUR AT KALOL (H.P)

—

' PLANNED SYLLABUS COVRAGE |

——

Depﬂrhlmnt: Mechanical Engg. Sul}jucl = Munufneturing Engineering

Course - Diploma Durntion = 3 Years
(S:Eli';léiilésﬁ: Total Periods -56 Theory =56 hoursy e
Sr | Period Nos Topie Detuils Instraction | Additlonnl Reminrks
No Reference | Study
. Recommended,
1 | 1-11 Cutting Introduction; Types of Cutting flulds, Workshop
Fluids & Fluids and coolants required in turning, Technolo
; drilling, shaping, sawing & broaching; gy by R.S
Lubrican| sejection of cutting fluids, methods of | Khurmi
ts application of cutting fluid: Classification
of lubricants(solid, liquid, gaseous),
Properties and applications of lubricants.
Lathe Operations: Types of lathes - light
duty, Medium duty and heavy duty
geared lathe, CNC athe (Concept only);
Specifications: Basic parts and their
functions; Operations and tools-Turning,
parting off, Knurling, facing, Boring,
drilling, threading, step turning, taper
turning,
.| Introduction to broaching; Types of Workshap
2. |12-22 Broaching| broaching machines-Horizontal type Technolo
Machines | (Single ram & duplex ram), Vertical type, | gy by OP
Pull up, pull down, and push down: Khana

Elements of broach tool: Nomenclature:
Tool materials for broaching,

Drilling: Classification; Basic parts and
their functions; Radial drilling machine:
Types of operations: Specifications of
drilling machine; Types of drills and
reamers.

3 |23-34 Welding | Classification: Gas welding techniques: Welding

Types of welding flames: Arc Welding = | Technolo
Principle, Equipment Applications; gy by OP
Shielded metal arc welding; Submerged | Khana
arc welding; TIG / MIG welding:
Resistance welding - Spot welding,
Seam welding, Projection welding;
Welding defects; Brazing and soldering.
Milling: Introduction; Types of milling
machines: plain, Universal, vertical:
constructional details specifications:
Milling operations: simple, compound
and differential indexing (No Numerical);
Milling cutters ~types: Teeth materials:
Tool signature in ASA; Tool & work
holding devices.




SYLLABUS
COVERAGE

Total Periods: 56

Theory:50

Sr | Period

Topic
No| Nos

——— o e ———— EE

Details

Instruction
Reference

Additional
Study
Recommen
d

4 | 35-46 |Gear

Making

5 | 47-56 | Grinding
and
finishing

processes:

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

Gear materials and specification; Heat
treatment processes applied to gears.
Press working (derivations and problems
omitted): Types of presses and
Specifications, Press working operations-
Cutting, bending, drawing, punching,
blanking, notching, lancing; Die set
components- punch and die shoe, guide
pin, bolster plate, stripper, stock guide, feed
stock, pilot; Punch and die clearances for
blanking and piercing, effect of clearance.

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,
grade and strength of bond, structure of
grain, spacing, kinds of bind material;
Grinding machines classification:
Cylindrical, Surface, Tool & Cutter grinding
machines: Construction details; Principle of
centerless grinding; Advantages &
limitations of centerless grinding; Finishing
by grinding: Honing, Lapping, Super
finishing: Electroplating: Basic
principles,Plating metals, applications; Hot
dipping: Galvanizing, Tin coating,
Parkerising, Anodizing; Metal spraying. wire
process, powder process and applications,
QOrganic coatings:;Finishing specifications.

Workshop
Technology
by BS
Raghuvans
hi,

Elements of
Workshop
Technology
by SK
Chaudhary
&Hajra,

Remar

APPROVED

SIGN HOD

DATE :- 01/08/2026




"PVC" NSSK GOVT POLYTECHNIC BILASPUR
PLANNED THEORY SYLLABUS COVERAGE

Department: Mechanical Engg.

Subject: Thermal Engineering-1

Sem. & Branch: 3rd / Mech, Engg.

Duration: 3 Year

Syllabus
coverage

&

Total periods:-56

SR. NO

Period no

Toplc Detalls

|instruction
Reference

Additional
study

Remarks

1-3

Energy

Hydraulic Energy.

Brief description of energy Sources: Classification of energy
sources: Renewable, Non-Renewable; Solar Energy: Flat plate and|Renewable
sources of |concentrating collectors & its applications (Solar Water Heater,
Photovoltaic Cell); Wind Energy; Tidal Energy; Ocean Thermal
Energy; Geothermal Energy; Blogas, Biomass, Bio-diesel;

1. Introduction to

Energy-Vaughn Nelson,
|CRC Press

2. Thermal Engineering-

9-18

.|Assumptlmm made In alr standard cycle analysis; Brief description|).K.Gupta, 18th Edition,
along with derivation of efficiency of Carnot, Otto and Diesel

R.5.Khurmi and

5.Chand & Co,New Delhi

1. Thermal
Engineering- P.L.
Ballaney, Khanna
Publishers, 2002

2. A Course in
Thermal
Engineering=S.
Domkundwar &
C.P.Kothandarama

Internal
Combustion
Engines

.|aml diesel engines; Comparison of two stroke and four stroke

cycles with P-V and T-5 diagrams; Internal and external
combustion engines; classification of 1.C. engines; Function of
each part and materials used for the

component parts - Cylinder, crank case, crank pin, crank, crank
shaft, connectingrod, wrist pin, piston, cylinder heads, exhaust
valve, inlet valve; Working of four-stroke and two-stroke petrol

engines; Comparison of C. and 5.1 engines; Valve timing and
port timing diagrams for four stroke and two stroke engines

18-30

carburetor; Fuel system of Diesel engines; Plunger type fuel
injection pump, fuel feed pump and fuel injector ( description

I.C. Engine system with thermasiphon method of dirculation and water

Fuel system of Petrol engines; Principle of operation of simple

with fine diagram); Cooling system : Air cooling, water cooling

Systems

cooling system with radiator and forced circulation (descrl ption
with line diagram). Comparison of air cooling and water coaling
system; Ignition systems—Battery coll ignition and magneto

ignition (description and working). Comparison of two systems:

n,Dhanpat Rai

3. Thermal
Engineering-R.K.R
ajput, 8th Edition,
Laxmi publications
Pvt Ltd NewDelhi

Types of lubricating systems used In L.C. engines with line
diagram; Objective of turbocharging and supercharging

3140

Performance
of 1.C. Engines

|Indicated mean effective pressures; Brake and indicated thermal

determination of B,P., I.P, and F.P.; Simple numerical problems

Brake power; Indicated power; Frictional power; Brake and

efficiencies; Mechanical efficiency: Relative efficiency;
Performance test; Morse test; Heat balance sheet; Methods of

on performance of |.C. engines,

41-48

Alr
Compressors

Functions of air compressor; Uses of compressed air;Types of air
compressors; Single stage reciprocating air compressor - its
construction and working (with line diagram); Multistage
compressors-Advantages over single stage compressors;
Description of Rotary compressors, Centrifugal compressor, axial
flow type compressor and vane type compressors,

49-56

Refrigeration
KAir-
conditioning

Refrigeration; Refrigerant; COP; Air Refrigeration system:
components, working & applications; Vapour Compression
system: components, working & applications; Air cond itioning;
Classification of Air-condlitioning systems; Window Alr
Conditioner; Summer Alr-Conditioning system, Winter Air-
Conditioning system, Year-round Alr Conditioning system, Central

alr conditioning system

Approved




"PVC" NSSK GOVT POLYTECHNIC BILASPUR
PLANNED THEORY SYLLABUS COVERAGE

Subject; MEASUREMENTS & MET ROLOGY

Department. Mechanical Engg R B
Som._ & Branch 4RD / Mech, Ng ) Duration: 3 Year
Syllabus = | Twacher: Suresh Kumar
;m Total pertods:-Sb Practrical : Yes
. I AN Instruction Additional it
EL NO Ihﬂud "o Tople Datally TR study Hema
1. Mitrology & 1. Engineering
| ytroduction 1o measurements: Dafintion of Measuremnent=-Anand K [Metrology-R.K Jai
measirement; Sgnilicance of meaturement; fewoor, Vinay kulakamy, jn, Khanna
Methods of measirements: Direct & indirect: Tata Me Graw Hill, Publishers,
Generalized measuring syvem, Standards ol [NewDelhl, 2009 NewDelhi, 2005
i measurements: Primary & Secondary; Factors 2. A text book af
! infTuent ing selection of measurtng instriments, Engineering
Metrology=.C.Gu

— e —

1-14

oduction to measurements
d Measuring Instruments

ir

Terms appiicalile 1o measuning Instrments:
Precision and Accuracy, Sensitivity and
Repeatability, Range, Threshold, Hysteresis,
calibration; Crmors in Meaturements:
Classilication of errors, Systematic and Random
error (introduct ion only)

[Measuring instruments: Introduction; Thread
measurements: Thread gauge micrameter, Angle
measurements: Bevel protractor, Sine Bar,
|Gaum.s: plain plug gauge. ring Gauge, Snap gauge,
limit gauge: Comparators: Characteristics of
comparators, Types of comparators; Surface
[finish: Definition, Terminalogy of surface finish,
Taly surf surface moughness tester; Coordinating
measuring machine,

15-26

R

surement of force, lorque,

d pressure

[ Transducers and Strain gauges
-

Transducers and Straln gauges. Introduction;
Transducers: Characteristics, classification ol
transducers, Straln Measurements (concept only)
Strain gauge, Classification, mounting of shrals
gauges, (Theoretical aspects)

asurement of force, torque, and pressure |

erivations omitted): Introduction; Force

measurement; Spring Balance , Load cell; Torue
measurement; Prony brake, Eddy current,
Hydraulic dynamometer; Pressure measurement:
Mcloed gauge.

I7-38

ied mechanical measuremenis
Haneous measurements

Pice

Apphed mechanical measurements; Speed
measurement: Classification of tachometers,
Revalution counters, Eddy current tachometers,
Displacement meaturenent: Lingar variable
Differential transformers (LVDT), Flaw
measurement - Rotomeler, Turtine meter;
Temperaiure measurement: Resistance
thermometers, Optical Pyrometer.
Muscellaneous measurements (Problems
gmitted): Humidity measurement: hair
hygrometer; Density measurement: hydrometer;
Liquid level measurement, sight ghass, Float

gauge.

pta, Dhanpat Ral
and
sans,NewlDelhi, 20
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{nits Vit & Toderamiey Coneept af i, Fits,
R T avier e oey ke ive Avse bty
prerrh ange ahdfy ok Aad Shaft Asia Yyttem
Tyt & Primid e

Angnitar Maawmemmen! Concept, itnsnsents Fiug
Anguldne Meapepameats Workmg g Liee of
Uipi s el B! Protes tog, Yene Rar, Spielt Level,

Ponvpipde ol Waorking al [ nometern, Angle

1 theesd; | roviy oy thrmads, Maasurement of
diffemeni #lements such &y major dismeter, minoe
dametel, eflective dameter, piich, Two wire
method, Theaad gavge micrometer; Working
prngiple of Noating carage dial micrameter,

L. Fits & Tolerances
Argular Measareme

¥
(ruge s
Sorew thread Meavwaementy 150 grade and fits
-
-
X

Pt

Gear Measurement and Testing: Analytical and
[tunctional inspection; Rolling test; Measurement
of tooth thickness, Gear tooth Vernler; Errors in
Flm wuch as backlash, run out, composite.
Machine tool testing: Paralielism; Straighinessy;
Squareness. Coaxlallity, roundness; run out;
alignment testing of machine tools as per 15

achine tool testing

C [addienat | ]

I. fow ar Me ature ment and
ng

..E. wtandard procedure,
X
;":;IF el
Sgrature of Teather
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"PVC" NSSK GOVT POLYTECHNIC BILASPUR
PLANNING & COVERAGE OF PRACTICALS

Department: Mechankal Engg.

-

i e .

Subject: MEASUREMENTS & METROLOGY

Laboratory :- MEASUREMENTS & METROLOGY

Sem. & Branch: 3rd [ Mech. Engg.

Teachar: Suresh Kumar

- —

Sigrature of Teacher

Approved

Sylkabus
coverage Total periods:-28 (L:0,P:2) /week Practrical : Yo
SR.NO__|Period no Topic Details Likely dates Actual Dates  |Remarks
' | G-} :- i
5 1 13 Practical 4 Measure the diameter of a wire using micromater e !'f F:l" ff fi id
'| . and compare the result with dightal micrometer “TE; iyt
bl | WRTa—
. 3 T L the angle of the machined surface using |G- - M ETEXT F‘.{I r
) une bar with shp gauges Gll: 2R “%ﬂ“‘" -
a Measure the angle of a V-black/Taper Shank ol [G.1 = Tpq 5, T/ T4
. 4 Practical 3 .
Drill/Dove tail using universal bevel protractor. Gl tipg o 1R
Measure the dimensions of ground M5 Gl M[§ , w91
4 " _ ﬂlﬂﬂlirﬂrl-ﬂll bush using Vernier Caliper com- J|Galr:a‘§f1 , OF }f.fu
pare with Digital/Dial Vernier Caliper.
£ g% NENIELL
5 ; _— Measure the m@trtal dimensions of V-Thread |G-1:- 5 [1e f
using thread Vernier gauge. Gll - ﬁ;m,gﬁﬁf 86
|Measure the thickness of ground MS plates using [G-1:- ' YITo, e
b 7 Practical 6 u
= slip gauges G-Il 218 ; oG n| 6
e 3 ]
, > T 1Measure the surface roughness using roughness |G- : 'i] n, I %
tester. lo-u:12In j_&[grﬁ
Measurement of geometrical parameters of G-l & i I
8 9 Practical 8 [components like screw, gear etc. using Tool G-It :- zﬂl'l' ; !1]'}'{1
_ makers microscope/ profile projector.
f - l“\‘j.




