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I 
BASIC MECHANICAL 4 2 40 40 60 3 

.... 60 JOO 

ENGINEERING 
2 0 2 

... 
.... 

Date 
Topic Details 

Delivery Method 

Unit-1 (i) Properties of fluid 

Day I Density, Specific Gravity, Specific Weight, Specific Volume 

Day 2 Dynamic Viscosity and Kinematic Viscosity 

Day3 Surface Tension and Capillarity 

Day 4 Vapour Pressure and compressibility 

Unit-1 (ii) Fluid pressure and Pressure Measurement 

Day 5 Fluid Pressure, Pressure Head and Pressure Intensity Chalk 

Day6 Concept of vacuum and gauge pressures, atmospheric pressure, absolute Blackboard and 

1oressure 

using Digital 

Day 7 Simple manometer and Bourdan Pressure gauge 
Media 

Day 8 Differential Manometer 

Day 9-10 Numerical Problems 

Unit-2 (i) Fluid Flow 

Day II Types of fluid flow 

Day 12 Path Line and Stream Line, Continuity Equation 

Day 13 Bernoulli's theorem for ideal fluid 



I> u, 14 P;~ I - f -- -- - cJ' ~ e) ' 111 c u L'p1·1 n ti ,>11 of Vt· 11l1111nlt'l c-r (ck rivnt1on of 1sc iarg 
Ou~ l S Oril't~';-;:;<'ll'r \< kriv1~T: 11 ; o l rl1 sch1tr!{l') - -----· 

I 
Il a~ I!> Pt~l-- - -- - - --

I 
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' 
'-Unit-2 {iii Flow Thro~ -p~; - -

th ~ Ill L..tm1 n,, r " nd 1\n l>11lt-n 1 Fl~,,,·~ - - --
lhl~ :u Dar,-:, ·~ ,rnd c1i; , :,··~ cq~1~,1 t(~n ·for fr;,, 10 11 11 1 ios se; 
Pa~ : I l\ lmur Lc,s!-- ,' ~ m t'tpt·;- -- --- -
ll .1~ :: I llydi,rnli,· ,rnd lotnl gradic-nt ii nc 

fl .1 , ::t-:-l \ unw neal Problem$ 
Unit-3 Impact of Jets 

D.t , :~ Impact of Jc- t on fixed and moving vertical flat plates 
Chalk Oa~ :b ' lm p,lcl of jet on curved vanes Blackboard an d D3~ :~.:s :\umeric-al Problems using Digital 

Unit-4 Hydraulic Turbines Media 
D.1 , ; ll Lavout of Hvdroelectric power plant 
lh~ .~O Features of Hydroelectric power plant 
D:1~ 31 , Classificat ion of Hydraulic Turbines 
Oa~ 3: 1 

Selection of Turbines on the basis of Head and discharge available 
D:1~ 3J Con s truction and working principle of Pelton Wheel Turbine 
[h,~ Cons truction and working principle of Francis Turbine 
D:i ~ 3~ . Construction and working principle of Kaplan Turbine 
D:1~ 36 Draft tubes- Types and construction 
Da ~ 37 

1 
Cavita tion in turbine 

[}a, 38 
1 
Calculation of Work Done, Power of Turbine 

Da~ 39 j Calculation of efficiency of Turbine, Unit Quantities 
Da~ 40- U 

1 Numerical Problems 
I 

Unit-5 (i} Centrifugal Pumps 
Da~ ~2 I Princ1plt of working and application of centrifugal pump 
Da~ -13 Types of casing and impellers 

I Da~ 44 Concept of Multis tage centrifugal pump 

I o ~y45 Primi ng and cavita tion in centrifugal pump 

! 
Day 46 Manometric Head , Work Done, Manometric Efficiency, Overall Efficiency of 

c..entrifu gal pump 
1 Unit-5 (ii) Reciprocating Pumps I 

i Da) 47 Con struction of s ingle acti ng reciprocating pump 
I 

Day 48 Working and a ppl ica tions of single acting reciprocating pump I 

Day 49 Construction of double act ing reciprocating pump 

Day 50 Working a nd applications of double acting reciprocatin g pump 
Day 51 Concept of Sli p and negative slip 

Da ~· 52- 53 Concept of ca vita tion and sepa ra tion 

Day 54 -56 Revision 



I 

Name of Book 
Author Publication 
Name 

1. Fluid Mechanics and R.K Bansal Lax.mi Publications 

Prescribed 
Hydraulic Machines 

Books 
2 . Hydraulics and Fluid P.N Modi and S .M Standard Book House 

Mechanics Seth 
3. Hydraulic, Fluid 

Mechanics and Fluid S Ramamrutham Dhanpath Rai and Sons 

Machines - - -
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I lf our s I/nit .~ Topic of Discussion Topic Details 

i - - - -
I I/nit I: Jigs & Fixtures 

1~~~:~ - D efin ition of jig 

-- _Tv 12es of jigs: Leaf jig, Box and Handle jig 
I I Hr 
I 

Template jig, Plate jig, Indexing jig 

, - I I Ir Universal jig, Vice jigs 
- ----

~-

I 

/- II Ir 

I I Ir 

I I Ir 

General consideration in the design of drill jigs 

Ge11cr"a°fconsiderat"ion in the design -of Drill-bush 
- - - ---

Ty pes of fixtures: Vice fixtures, Milling fixtures, 

~B oring fLx tures 
--· 
Grinding fixtures 

/8a sic principles of location 

Locating methods and devices 

"-· - - --
:_ __ ~ 
1 I fi r I 
i----·-

111 r 
,-- - ---

I I Hrs . '. Tota l I Pr. 
I 
I I 

I I 
0 

I 1 I 100 100 

i I 
I 

I 

Delivery 
Method 

Chalk & 
Blackboar 
d 
And 
Projector 

Chalk & 
Blackboar 

e-- ~_H r_f __ 
I fl Ir I Ba sic1p)Jr~innicCJi:CpJc1e;s; ooffTitl111e;---;:c1r;am~~p;;in~g;;-------------------- - Ji dAnd 

I Hr - /-T-_vpes of clamps: Stra p clamps , Carn clamps I Projector 

II Ir - r-S mvcilarr1mi7ro"imJ~:j";";:;:;-;~w~~~-:::-;~:;,::;-:-- ----,-- -:------- - - --~ ~n·"·-~ ~ ps ~~oggle ~ l~ m ps, Hydrau lic a nd Pne u matic c lamps . - - --l 

/ l n1 1-ll:Plastic Processing ,-- -
II Ir 1 l-'J oc-e-ss·1-n_g _o_f_p_la_s_tics; _ ________ ____ ____ _ ________ ___ __: 

I 11, Mm1 ld1 ngp rocesses Chalk & 
Blackboar 
d 

-

I 
I 

I 

I 



I 

--- ----
----

I Hr - Injection nto.u ld ing - ----------

Ancr--- -
Projector 

\ 
I 

; !H r 
--

Compression mou lciing. -- I -

I !Hr 

1 llr 

- - · 
Tra nsfer moulctitig 

--- -
Extrud ing: rnstini -

------------ ----1 
-- - -

Chalk & 
. Blackboar 

11 Ir 
: 

Fnbricatio i1 mNhods-shcet forming - -- - - ------- ~-----i -----
d 
And 

!H r Blow moulding Projector 

- !Hr Laminating pla stics(sh~ rods & tu_br..~) -- - - ---- -- -------:::::::_-_l+--------i 
'._ l.!..!_r Reinforcing: applirn tions o-f p~as tic.'> --- - --- - ---- --

- l~IT-111 -- - . . ---------i ----
. Modem Machining !_>1'0 1:_esses __ _ 

1 Hr / Principle - ---· ----
I Hr I Descriptjon of Ul trasonic Ma cl1 i11 1n_g, -- - --- - -- ------ ----, 

I Hr I Applic-ations of lJltrn.so1iic -Mac-himng ___ _ 

!Hr j Electric Discha rge l\lachining 

I Hr : Electric Discha rge Machin ing i . ~ 

!Hr ' \Vir e cut EDM 

!Hr Abrasi\·e Jet J\ 'lachining 

I Hr · Laser Beam Machining 
I Hr I Electro Chemical Machining. 

l'nit-1\ ': CNC Milling Machines Vertical and horizontal machining center 

I Hr ; Vertical and horizontal machining center 

!Hr Constructional features 

lHr \ Constructional features 

!Hr Axis identification, 

!Hr ' Electronic control system 

IHr I Automatic tool changer 

!Hr ! tool magazine 

lHr / CNC programming: Preparatory functions (G code) 

l Hr miscellaneous functions (M code) 

)Hr Part programming 

lHr Part programming 

Unit-IV :Special Purpose Machines (SPM) 

!Hr Concept of Special Purpose Machines (SPM) 

I Hr General elements of SPM 

!Hr Productivity improvement by SPM 

I Hr Principles of SPM design 

Chalk & 
Blackboar 
d 
And 
Projector 

I Hr Maintenance of Machine Tools Chalk & 

r 11HHir l-,TyI'YJp)fe~s~o)ffrmnruru·rnnttteein1ianrncc;;e~----- -------- ---- ------J Blackboar 

J IIHHir i lRRiee)p~ruru'rccyvcc:lleeaanmaalhyrss:i!is; ___ ______________ _ _ _ _ __ _j dAnd 

I Hr Repair complexity Projector 

I Hr Maintenance manual 

I Hr Maintenance records 

1 Hr Housekeeping 

I Hr Introduction to Total Product ive M . t run enance(TPM) 

~ 
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MEPE 301-2 

l'ounc· 'lame 
ELEMENTS OF REFRIGERATION AND AIR CONDITIONING 

C oune Typt· PROGRAMME ELECTIVE (PE) 

L-DCS-P 3-1-0 

Name· of Farnlty MlJNEESH KUMAR 

Sc·ml'stcr Start & End Dates 04-08-2025 TO 26-11-2025 

STUDY AND EVALUATION SCHEME 

S1·. 
Internal External Assessment Total Marks 

Name or the Subject Th. Pr. Assessment 
No. 

Th. Pr. Total Th . Hrs. Pr. Hrs. Total 

I 
REFRl<,ERATION AND 

-+ 0 40 40 60 
, - - 60 100 - .J 

/\IR CONDITIONING 

Hom Lectures Unit & Topic of Discussion Delivery 
Method 

s 
Unit-I : Introduction to Refrigeration 

J.l ,L2 
Basic ofthermodynumics and heat transfer, Definition of Refrigeration Chalk & 

u Refi·igcr;11i11g effect-unit of refrigerntionCot:flici cnt of pt!Iio1mance Blackboard 
And 

[,4 Carnot refrigeration Cycle Projector 
8 

huur~ L5 Air refrigeration-Bel l-Coleman cycle ,PV & TS diagram; Advantage and disadvantages in air 
refri lleration 

U1 ,L7,L8 Simple problems on Cnrnot n:frigcrution cycle 

Unit-2 : Refrigeration systems 

Basic Components, Flow diagram or working or Vapour compressioncycle;Representation 
L9,L 10 ot\he vapour comoression cvcle onP-11 & ·1~SDiagram 

LI 1,L l2 Expression for Refrigerating effect, work done and power required 

LlJ Types of Vapour Compression cycle 
I L14 ,Ll 5 Effects of superheating and sub cooling, its advantages and disadvantages 

10 Ll 6.Ll 7 Simpl e Vapour absorptions cycle and its flow diagram 

I HJUI ~ Ll 8 Compari son of Vapour absorption and vapour compression system 

Unit-3 : A) Refrigeration equipments 
Ll 9 Com pri.:~sor - 1-lermetic .J lly sealed urn.! Semi hermetically sealed compressor 

L.?O.U J Condensers - Ai r Cooled, water cooleu, natural am! forced draught cooling svstem 
12 

hour~ 
L:!2 r\ dv:i nta!.'.C~ and disad\'antal!,cs of air cooled and water coo led condensers 

Ll 3,1 24 h aporator~- natura l conwction , forced convection types 
-



, - r • . - - -- -- ---- - - - -
\ -- _ - ~J.J!..cfrig,· r:_an ~'i and luhricant-. 

I 2\ l .2r, I nlruduct i()n to n.:fri )!t: rnnt s 
1-- -------'-" - -· 1.27 Properties of' good rd)jgeran ts ----L2k C lassi fication or rcfri i1 erants ~ . 

J,2lJ Dekt:tion or rt:fri gerants kakaL(e; Chargin L( the system with rcfri uerant 
1.10 Lubricants used in refriL(l:ration and th<.:ir nronertics - · 

Unit-4 : A) Refrigerant tlow controls - -
IJ 1,U2 Canilla, y tubc ; Automatic l·.xnan~ion val vc 

L33 Thermo ~.tatic cxn;.u1\ion va lvc 
L34 L35 I li !!h sidc and low si<lc float valvt: 

I I L36,U7 Solcnuid vulvc; Evanorator nrcssurc rcl.(ulator I lours 
B) Application of refrigeration 

L38 L39 Slow and uuick frcczin l.( 
L40 Cold stora 1!c and Frozl.:n storal!C 

L4 1,L42 Dairv rcl'ri 1!cratiorr 1cc makin l! industrv 
L43 Watcr coolcrs 

Unit 5: A) Air conditioninl! 
IA4 LAS Introduction lo /\ir conditioninl.( 

13 L46 Factors affcctinl.( Air conditioning 
I lours L47 Brier dcscrintion or Dry Bulb Tcmncraturc, Wet bulb Temperature , Dew point temoeraturc 

L48,L49 Psvchomctric chart and its usc 
LSU,LS l Psychomctric proccss-~cn~iblt; heating and cooling, Humidificat1on an<l ehumidification; 

cool1111! and d\!11umidification hl.!atin g and hum idification 
L52,L53,L 5 Simpk probkms on abovl.! psychromctric proccssl.!s only by using psychrometric chart 

4 

B) Refrigeration and Air-conditioning tools 
LSS Toob used in rcfrigcration and Air conditiom:r in~tallation 
L56 Installation nroccdure· Scrvicin l! nrocl.!durl.! 

Author 
Publication Name of Book 

Name 

Refrigeration & air conditioning. Sa<lhu Singh Khanna Book Publishing I. 
Co. New Delhi 

2. Refrigeration and Air 
C.P Arora Tata Mc Graw Hills l'rcscrillcd Conditionin . 

Books 3. Refrigeration and Air 
R.S Khurmi S Chand and Company Conditionin , . 

4 . Refrigeration & Air condition . S. Domakundawar Dhanpat Rai publications 

HOD 

On the successful completion of this course, students will be able to:-

COl De - · cles 
CO2 Ex tion S stem workin 
C03 Id ation system. 
C04 Iden ents for rioeration s ·stem cos Ex )lain the workin 
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LESSON PLAN 

Al·:tdemic Year 
AllG- DEC 2025 

Sl' llll'S ter 
FIFTH 

Cotirsl' Code 
MEOW 301 

Cours(• Name Renewable Enen!v Technoloeies 

Course l\·oe 
PROGRAI\IME CORE 

L-T-P 
3-1-0 

Name of Facul c,· MR. X 

Semester Start & End Dates 04-08-2025 TO 26-11-2025 

STUDY .-\ND EYALllATION SCHEME 
Internal Assessment 

External Assessment 

\ ':ime orth~ Subjec! Th DCS Pr 
Th Pr Total Th Hrs Pr Hrs 

THEORY OF :-- [ACH l1'ES & 3 2 0 40 

~1ECH..-\:-S:IS '.\1S 
0 40 60 3 0 0 

Total 

60 

Course Learning Objectives: 

• To understand the present and future scenario of world energy use. 

• To understand the fundamentals of solar energy systems. 

• To unders tand the basics of wind energy. 

• To understand bio energy and its usage in different ways. 

• To identify different available non-conventional energy sources 

HOLRS Unit & Topic of Topic Details 

Discussion 

I World Energy Use; Reserves of Energy 

I 
Resources; Environmental Aspects of Energy 

Utilization; Renewable Energy Scenario in India 

In troduction and around the World; Potentials; 

10 Achievements/Applications; Economics of 

HOURS renewable energy systems. 

Solar Radiation; Measurements of Solar Radiation• 

Flat Plate and Concentrating Collectors; Solar dire~t 

Solar energy 
Thermal Appl ications; Solar thermal Power 

10 Generation; Fundamentals of Solar Photo Voltaic 

HOURS Conversion; Solar Cell s; Solar PV Power Generation· 

Solar PV Appl ications. 
' 

Total Marks 

JOO 

Delivery 

Method 



Wind Data and Energy Estimation; Types of Wind 
Energy Systems; Performance; Site Selection; 
Details of Wind Turbine Generator; Safety and 

10 HOURS Environmental Aspects. 
Wind Energy 

CHALK-11 

LACKBO 
ARD& 
USING 

Biomass direct combustion; Biomass 
TECIINO 
LOGICAL 

gasifiers; Biogas plants; Digesters; Ethanol PEDAGO 
production; Biodiesel; Cogeneration; Biomass GY 

13 HOURS 
Bio-Energy 

Applications . 

Tidal energy; Wave Energy; Open and Closed OTEC 
Cycles; Small Hydro-Geothermal Energy; Hydrogen 13 Other Renewable and Storage; Fuel Cell Systems; Hybrid Systems. HOURS 

Energy Sources : 

Name of Book Author Name Publication 

Energy Technology O.P. Gupta Khanna Publishing House, 
Delhi ( ed. 2018) 

Prescribed 
Renewable Energy EFN Spon Ltd., UK, 2006 Books Twidell, J.W. & Weir, A Sources, 

Course outcomes: At the end of the course, the student will be able to: 

COI Understand present and future energy scenario of the world. 
CO2 Understand various methods of solar energy harvesting. 
C03 Identify various wind energy systems. 
C04 Evaluate appropriate methods for Bio-energy generations from various Bio-wastes. 
COS L tify suitable energy sources for allocation. (!ft~ 

HOD 
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Th Pr Totnl Th llrs Pr llrs Tot11l 

fohtl Murks 

1 _ THEORY OF MACHINES & 
MECHANISMS 

.I() \l Nl () (>0 100 

Course Objectives: 

• To understand different types of cams and their motions and also to draw cam profiles for vari-ous 

motions. 
• To understand the mechanism of various types of drives availabk for transmission of power. 

• To understand the design of Brakes. Dynamometers. Bearings and Clutchesand their function and 

working. 
• To understand the need for balancing of masses in the same plane To know different types of 

governors 

HOURS Unit & Topic of Topic Details Delh•ery 

Discussion 
Method 

Concept; Definition and application of Cams and 

Followers; Classification of Cams and Followers; 

Different follower motions and their displacement 

diagrams like uniform velocity, SHM, uniform 

14 Cams and acceleration and Retardation; Drawing of profile of 

HOURS Followers radial cam with lrnife-edge and roller follower without 

offset for reciprocating motion (graphical method for 

uniform velocity and SHM only). 

Types of Drives: Belt Drives - flat belt, V- belt & its 

applications; Material for flat and V-belt; Angle of lap, Belt 

length. Slip and Creep; Detem1ination of Velocity Ratio, 

17 
Power Ratio of tight side and slack side tension; Centrifugal 

HOURS Transmission tension and Initial tension; Condition for maximum power 

transmission (Formula without prooi) (Simple numerical); 

Chain Drives- Advantages & Disadvantages; ; Gear Drives 
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I l Spu I ~' ·,tr l<'l'll l i ""I,\~\: I\ l'''' "r l""" """ g«tr I i,1in,: 

I \'\ t~,11, :11111.' ,\: \'d\,~·it, rnti11 l\lt ~impk and l'lHnpl1\llld g.~ar 
' I 
i 11,lltl - - -

► F~\'\\'hcd l \l\\\'('\'I. t\1\ll't\\J\\ l\\\(\ nppli1·.1t\tll\ or 
I 

I tl\'wlwd with tlw hdp 1,f tuminµ nn,mcn t diugram for 
I 

s;nt~k 1'\'lind1·1 •I $\rnkc l.C . l~n!linc: Co-c>ffieknt of 

l' I\ l\ .. J thh~l11nt iP11 c,r 1·1HT)Z\' , l\lrtlki\'11! of tlud\lntion of spt>ed 

\ 
1' 'j1''ly,\' hcl'I n nd nm\ its si1:11itkn1\\'l': G1,,·nnurn-Typt"S :m<l t•xplnnntion 

,l 1 t ,,·c n h H'$ \\'ilh neat' skr tl'l\l·s (l \·11l1if11~:1l. Wntt nnd Porter): 

l" l'\h' l'\ll. (\l\h'l\(l\l fo l'rn11i11olo~~v or G\lven\Ors: 
, \1n1p(1. ri~1m b1•1,,·1-·e11 Ft~,whct'I :11\d GoYernor . 

i -
l~ mt·til~ l~~ f lm:1kt>s: Typt's of brnke~: C'ompa.rison 

I lwt,,·,'t'l\ br:,k,'t,; nnd dyrn1momt'lers: Construction 
I 
I I ~md working of i) shoe brnke. ii) Bnnd Brake. iii) 
I CHALK-

I \ :- DiSl' Br:tke: Conct·pt of Self Locking &, Self BLACKB 

:\lll' K~ IJ~r.1.k1·:-. \. ' l\\t.·hc~ ~- enn,•izin,, brnkes: Clutches- F'unction of Clutch OARD& 

IH1·.11 in,> n nd. ts :,;plirntion: Construc tion and working of 
USlNG 

TECHM) 

i)Sing:k pbtl' l'lutc b. ii) Multi plate dutch. iii) LOGlCA 

l't•ntrifuoul Clutch nnd iv) Cone dutch: Bearings - L 

' I i) Sirnplt~Pivot, ii) Collar Bearing, iii) Conical pivot. 
PEDAGO 

GY 

I 

I 
I t..\)nccpt of balancing: Ba lancing of single rotating mass: 
I 

Grnphirnl method for bala ncing of several masses i ,: ..1 5 .1.hlncin~ &. rt'\"L)!Ying in stunt' plane: Vibrations, its type and concept 
l !L)l R:_; 

:\ ·ibration: vf dnmping :Causes of vibrations in machines: their 

I h~rmful t>fft>cts and remedies. 

i I 

Nnme of Book Author Nnme Publication 

Theory of machinl's S.S.Rattan Tata McGraw-Hill publications. 

Prescrilil·d 
R.S. Khurmi & S.Chand publications 

Books Theory of machines J.K.Gupla 

Conrse outcomes: 
At the end of the course. the student will be able to: 
CO 1: Know diffe rent machine elements and mechanisms. 
CO2 Understand Kinematics and Dynamics of different machines and mechanisms. 

C03 Select Suitable Drives and Mechanisms for a particular application. 
C04 Appreciates the concept of balancing and Vibration. 
COS Develops the ability to come up with innovative ideas. 
C06 Understand different types of cams and their motions and also draw cam profiles for various 
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