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JABALPUR ENGINEERING COLLEGE, JABALPUR

Choice Based Cradit Systent

Industrial Production Engineering, IV_Semester

Fluid Mechanics

IP->.42
To be familiar with all the hasic concepts offluids and fluid flow phenomdnon, conservation
equationsandtheirapplicationstofluidflowproblems.
Outcomes : : At the completion of this coursi, students should be able to
. understand the properties of the fluid.
. understand and solve the fluid flow problems.

understand the mathematica.l techniques of practical flow problems.
. understand the energy exchange process in fluid machines.

Obiectives:

i Fluid static's : Review of Rasic concepts &properties of the fluid . pressure at a point, pressureT tion in static fluid, Absolute and gauge pressure, manometers, Forces on plane and c,rveds .ces ; buoyant fbrce, Stability offloating and submerged bodies, Relative .quilib.iurn.

Kinematics of Flow : Types of.flow-idear & real , steady & unsteady, ,niform & non-uniform,
one, two and three dimensional flow, path rines, streakJin"., ,t "u-lir", -a ,t 

"u,n 
t u".;continuity equation for one and three dimensional flow, rotationar & inotationar flow,circulation, stagnation point, separation of flow, sources & sinks, velocity pot"niiui, *."u.

function, flow net & its applications , method of drawing flow nets.

Dynamics of Flow: Euler's equatiol of motion along a streamline and derivation of Bemoulri,sequation, application of Bemoulli's equation, enJrgy conection factor, linear momentumequation for steady flow; momentum correction factoi. The moment of momentum equation,forces on fixed and moving vanes and other applications. Fluid Measurements: Velocity
measurement ( Pitot tube, current meters etc.); flow measurement (orifices, nozzles, mouthpieces, orifice meter, nozzle meter, venturi-meter, weirs and notches).

Dimensional Anarysis : Dimensional analysis, dimensionar homogeneity, use of Buckingham-pitl^em, calculation of dimensionless numbers
Introduction to boundary layer, Boundary,layer development on a llat plate and itscharacteristics - Bgundary layer thickness, airptu""*"rt tii"t 

".r, 
,o,,"'ntu,,,ti"t r.rr,energy thickness. Momentum equation for bo'ndary layer by von karman, ar"g * n"ipLr.,boundary layer separation and its conhol. Aerofoil lheory, rift and drag co;tric;;i;,-.,.J".rir"a

and bluff bodies.
Flow. through Pipes : Reynolds experiment & Reynolds number, laminar & turbulent flow,Introduction to Navier Stokes' Equation, relation u"t*".n shea, & pressure gr"ai"rr, 

'i".ir*
flow through circular pipes, friction factor, ta-in- no* u"tween paraller plates, hydrodynamicIubrication-

tr \,,\l. t jA'II{r\

temal assessment.
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L.trorce ttLseo Lrea Jt'sten,

Industrial Production Engineering, IV-Semester

Machine Drawine & CAD

Ohjectives : tP-2-17
To enable the students to prepare a detailed assembly drawing for machine components.
Outcomes :

1. Understand Indian standards for machine drawing.
2. Understand Fits and Tolerances in technical drawing.
3. Prepare assembly &awing ofjoints, couplings and machine elements.
4. Design and prepare Jigs and fixtures for given components.

Drawing conventions; IS codes, sectional views and sectioning, surface finish and tblerances)representation 
of machine parts such as external and intemal threads, slotted heads, square ends,

and flat radial ribs, slotted shaft, splined shafts, bearings, springs, gears, Rivet heads and fuveted
joints, Welded joints, Drawing of Threaded fasteners.
Assembly Drawing : Assembly Machine Drawing ,Basic concept of assembly drawing ,bill of
materials, Assembly drawing of cotter and Kluckle joints, pedestal and footstep bearings,
Epq[ne parts- crosshead and stuffing box, IC engines parts - piston and connecting rods; lathe
n. .rine parts-Tool post and Tail Stock.

CAD : software and hardware required to produce CAD drawings Software: operating systems;
CAD software packages e g AutoCAD, AutoCAD/Inventor, Micro station, Catia,
Pro/ENGINEER, Solid works; minimum system requirements. Preparing & interpreting CAD
drawing, orthographic projections; Commands: absolute/relative/polar coordinates; features eg
line types, grids, snaps, circle, text, hatching, dimensioning, layers/levels, colour; viewing e g
zoom, pan; inserting other &awings e g symbols, blocks; modi$ing e g copy, rotate, move,
erase, scale, chamfer, fillet lnterpret: determine properties of drawn objects e g list, distance,
area, volume use CAD software to produce 2D &3D assembly drawings and views
'3D environment: 3D views e g top, front, side, isometric 3D models: 3D techniques e g addition
and subtraction of material, extrude, revolve, sweep, 3D coordinate entry (x, y, z), wire fiame
drawing, 2D to 3D (thickness, extrusion); surface models; solid

l'l\';\ L ( :A'l'ION

Flluation will be continuous an integral part of the class as well through extemal assessment.

References:

1.Bhatt, ND; Machine Drawing; Charotar Publication
2. K C John ,Machine Drawing , PHI
3. Singh A; Machine Drawing; TMH publication
4. Narayana and Reddy; Machine Drawing; New age, Delhi.
5. Shigley JE et al; Mechanical Engineering Design, TMH

List of Experiments:
Assembly Drawing and design problem as per given syllabus
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('hoice Based L:rcdrl sy!;lent

Industrial Production Engineering, IV-Semester

Enerw Conversion

objectives , LP'->44
On completion of this course, the students are expected to understand the firndamental principle,

operation, performance of IC Engines, auxiliary systems, combustion of SI & CI engines,

various fuels used and engine emissions.

Outcomes:
Acquire the knowledge of engine components and fuel air cycles

.Understand thq wgrk!1g o;l engine auxiliary systems.

Understand the combustion aspects oiSI EnginE! 
-

Understand the combustion aspects of CI Engines.

Intemal Combustion Engine: S.l. and C.I. engines of two and four stroke cycles, real cycle

analysis of SI and CI engines, determination of engine dimensions, speed, fuel consumption,

output, mean effective pressure, efficiency, factors effecting volumetric efficiency, heat balance,

performance characteristics of SI and cI engines, cylinder arrangement, firing order, power

Iqlance for multi-cylinder engines .

-ombustion in SI engines: Flame development and propagation ;Pressure-crank Angle diagram

, Stages of Combustion ignition lag, effect of air density, temperature, engine speed, turbulence

and ignition timings, physical and chemical aspects , abnormal Combustion, effect ofengine and

fuel variables on abnormal combustion, pre-ignition, its causes and remedy, salient features of
various type combustion chambers.

Combustion in C.I. Engines: Times base indicator diagrams and their study, various stages of
combustion, delay period, diesel knock, knock inhibitors, salient features of various types of
combustion chambers .

I.C. Engine System: Fuels, ignition systems, cooling, exhaust/scavenging and lubrication

system. Fuel metering in SI engine: Fuel injection in SI engine (MPFI, TBI,CRDI ), Theory of
carburetion, solex Qarburetor, simple problems on carburetion. Fuel metering in cl engines:

Fuel injection in CI eirgine,Working Principle of fuel pump & fuel injectors, types of nozzles,

simple numerical problems . Cooling & lubrication of SI & CI Engines

Supercharging & Turbo charging : Methods of supercharging,& turbo charging Effects of super

charging and turbo charging . Engine Modifications for supercharging, supercharging of two

,{oke engines. micro processor controlled supercharging .

r.Y,,\l,UA'l'I{}N

Evaluation will be continuous an integral part ofthe class as well through extemal assessment.

References:

l. J.B. Heywood. Intemal combustion Engines , Wiley
2. Ganeshan V; Intemal Combusion engines; TMH
3. Mathur M L & Sharma RP; A. Course in IC engines; DhanpatRai

4. R Yadav , Intemal Combustion Engines

5 Halderman JD and Mitchell CD; Automotive Engines theory and servicing; P
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JABALPUR ENGINEERING COLLEGE, JABALPUR

Choice Based Credit SYslem

Industrial Production Engineering' IV-Semester

Machine Desisn - I

rjectives, I ?-L4S
study the basic design principles and apply the principles to the design oi ,*iou, elements

:ountered in Mechanical machines and structures'

rtcomes i ,

, determine the strength of the components

r determine the failuri conditions and apply them to real life Problems

r design simple joints, fasteners, levers and springs'

cch-anical Engineei.inf deirign - Design considerations, Design Procedure Matedal sglection

.des of failurJ - Theories oi fuil*" , causes of shess concen6ation; stess concentration in

rsion, bending and torsion; reduction of stress concentration, theoretical stress concentration

ctrArotch seisitivity, fatigue stress concentration factor, cyclic loading, endurance limil' S-N

arve, loading factor, size factor, surface factor. Design consideration for fatigue, Goodman and

odified Goodman,s diagram, 
'soderberg 

equation, Gerber parabola, design for finite life,

rmulative fatigue damage

esign of Fasteners : Design of cotter and knuckle joints.. Fasteners and keys , Design of

eld"edjoints , Fillet and butt welds , Design of riveted joints. Design of bolted joints . Power

)rews .

etection & Design of bearings : Reynold's equation, stable and unstable operation, heat

o.iputi* and thJrmal equilibrium, boundary lubrication, dimensionless numbers, Design of

,r*al be*irrgs, Rolling-element Bearings: Types of rolling contact bearing, bearing friction

nJ po*.r toi,.uea.ir{ nfe; Radial, thrust & axial loads; Static & dynamic load capacities;

election ofball and roller bearings; lubrication and sealing'

.jsign of Springs : Design of helical compression & tension spring , design of leaf spring &

)rt\ springs , fatigue loatling of springs 
'surge 

in springs,spiral springs '

.\',nl.{ r.,\'rl(}\

lvaluationlwill be continuous an integral part of the class as well through extemal assessment'

leferences :

. Robert c Juvinal, Kurt M Marshek Machine component design wiley student edition

I C S Sharma & KamleshPurohit, Design of machine elements PHI

i Sharma & Agarwal Machine design .

I Pandya & Shah , Charottar '
i J E Shingley Machine design Mc Graw Hills
7 Gope P C , Machine Design , PHI Leaming '

Z0l5 8 P Kannaiah, Machine Design, SCITECH .

) Nortan RL , Machine Design , Pearson , Fifth Editio3 '
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JABALPUR ENGINEERING COTLEGE' JABALPUR

Clioice Based Credit SYslem

Industrial Production Engineering, IV-Semester

Svstem Enqineering

COURSE OBJECTIVE T?-2-4+

COURSE CONTENT

r?)
"\

fhis course in systems engineering examines the principles and process of creating effective

systems to meet application demands. The course is organized as a progression through the

systems engineering processes of analysis, design, implementation, and deployment with

consideration of verification and validation throughout.

'vhat is System Engineering, origin, Examples of Systems requiring systems

engineering,Systems Engineer Career Development Model, Perspectives of Systems

E-eering, Systems Domains, Systems Engineering Fields, SystemEngineering Approaches'

Structure of Complex Systems, System Building Blocks and Interfaces, Hierarchy of Complex

systems, System Building Blocks, The System Envilonment, Interfaces and Interactions,

Complexity in Modem SYstems.

Concept Devetopment and Exploration, Originating a New System, Operations Analysis,

Functionat Analysis, Feasibility, System Operational Requirements, Implementation of Concept

Exploration.
Engineering Development, Reducing Program Risks,

Analysis and Design, Prototype Development as a Risk
Requirements Analysis, Functional
Mitigation Technique, Development

Testing, fusk Reduction.
Integr;tion and Evaluation, Integating, Testing, And Evaluating The Total System, Test

Planning And Preparation, System lntegration, Developmental System Testing, Operational Test

And Evaluation, Engineering For Production, Transition From Development To Production,

Production Operations.

COURSE OUTCOME

Arr0r succeSSfiJ completion of the course, students would be able to Plan and manage the

systems engineering process and examine systems from many perspectives (such as software,

hardware, product, etc.) Students can distinguish critical functions, diagnose problems, and apply

descoping strategies andjudge the complexity of production and deployment issues.

EVALUATION
Evaluation will be a continuous and integral process comprising classroom and extemal

assessment.

RE,RERENCES:
l. Alexander Kossiakoff, William N Sweet, "system Engineering Principles and Praitice, Wiley

India
2 Branchard FabryckY' 
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