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M. E. Mechanical (Heat Power Engineering ) Part -1 Sem-I

1. ADVANCE FLUID MECHANICS & CFD

Teaching Scheme: Examination Scheme
Teaching: 3 Periods (60 min.) per week Uni. Exam. : 100 maiks
Practical : 2 Perod (120 min.) per week Term Work: 25 marks

1. Fluid Motiouns with friction: Hagen Poiseulli equation, Navier-Stokes equations.

2. Boundary Layer Theory: Reynolds principle of dmilasity, laminar and turbulent
boundary layer, flow along a flat plate, Exact and integral methods of solutiong,

flow in a straight conduit, flow separation and control, hydrodynamic theory of
lubrication.

3. Tarbulence: Orgin, nature of turbulent flow, energy diswibution in trbulent
flows. Derivation of stress tensor of apparent turbulent fiction from Navier-
Stokes equation, prandd’s mixing length theory. Von Karmun velocity
distribution, trbulent flow through pipes, Boundary layer at zero pressure
gradient on a smooth flat plate. Measurement of turbulent flow. Flow over
serofoils Choice of suitable gections based on performance.

4. Compressible Fluld Flow: Fundamental equations of Gas-dynamics, propagation
of shock waves, oblique siock waves (elementary treatment),

5. Philosoplry of computational fluid mechanics:
Introduction, irapact of CFD, Application areas.
6. Governing equations of fluid dynsmics

Introduction, Models of the flow, substantial derivative of moving fluid
clement, Divergence of the velodty, Continuity equation, Momentum
equation, energy equation, Physcal Boundary conditions.

7. Mathematical Behavior of PDE, the impact of CFD
Suitable forms of Goveming equations, Hyperbolic, Parabolic, Elliptic
equations, Well-posed problems

8. Scme smple CFD techniques

d. Introduction, Lax-wendroff Technique, MacCormackls Techniques,
Relaxation Technique, Numerical dissipation and disperdon, Alternating
direction-implicit technique, pressure correction tectmique, Need for the
staggered grid, pressure comection formula, boundary condition for
pregure correction method, introduction to different plots of computer
graphics

b. Numencal solution for quas one dimensonal nozzle flows subsonic-
supersonic, isentropic flow and its CFD solution, shock capturing



TERM WORK
1. Four to five Assignments on chapter 1 to 4

2. Four to five solutions to the problems based on the chapter 5 10 6 especially pipe
and nozzle problems using CFD based software FLUENT/STAAR-CD efc. )

BOOKS

L. John D. Anderson, “Computational Fluid Dynamics: The basics with
application”, McGraw Hill, New Delhi,

%+ Byron R. Bird, Warren F, Steward, Edwin N, Light Feot, “Trasport
phenomenon, 2”¢ ecliion, . John Wiley & Sons.

T\.u.. v Schlichting, Boundary Layer theory, Springer Pub.
4.. W. Kanzman, Flaidg Mechanics

-3¢ Streeter, “Fluid mechanics” Tats McGraw Hill, New Delhi.

6. James A. ¥ay, Introduction to Fluid Mechanics, PHY private Ltd, New Delhi.
7.+« Mohanty A.X., Fluid Mechanics, II edition, PHI private Ltd, New Delhi.
.+ & Rathakrishnan, Fluid Mechanicg, I edition, PHI private L.td, New Deih
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M. E. Mechanical (Heat Power Engineering ) Part -1 Sem-I

2. ADVANCED THERMODYNAMICS

Teaching Scheme: Examination Scheme:
Theory: 3 Periods (60 min.) per week Uni. Exam. : 100 Marks
Practical: 1 Period (60 min.) per week - Term Work: 25 Marks

L. Thermodynamic Relations Maxwell relations, thermodynamic relations involving

enthalpy, intemal energy and entropy, Themodynamic relations involving specific heat
Developing tables of thermodynamic properties from experimental data.

2.Entropy: Entropy and disorder, entropy production, Limitations of sscond law of
thermodynamics, Third law of themnodynamics and its corollaries

3. Real Gusex: Deviation from idesl gus bebavior, equation of state for real gases
Reduced properties, generslized equation of state. Law of correponding states,
genesalized compressibility charts enthalpy deviation and entropy deviation charts and
their applications, P-V-T surfaces of real subgances, Fugacity and activity.

4. Mixtures of Idesl Gases: Gravimetric analysis and volumetric anslysia Amagat's
model, Dalton’s model, Gas constant and moleculsr weight of the mixtures, Enerpy

changes and entropy changes of the mixtures, Reversible and irreversible mixing of the
ideal gases, Elementary mubysis of mixture of real gases.

5. Exergy: Introduction, basic concepts of exergy, Comparison of energy and eXETgY,
Exergetic effidency and exergy charty, Elements of plant analysis, Exergy calculations
Exergy balance and analysis of exergy lossen, Exergy analysis of simple processes such
a8 expansion, compresdon, heat transfer process, mixing and separation processes.

6. Reactive Systems: Comnbustion with excess, different and stoichiometric air. Heats of
reaction, heating values of fuel, Enthalpy of formation, Adisbatic flame temperatre.

Gibb’s function of formation, entropy changes during ideal gas reactions, Dissociation,
condition for chemical equilibsium, equilibrium constant.

7. Kinetic Theory of Gases: Postlates, concept of eladtic collisions and mean free path.
Derivation of ideal gas laws from kinetic theory, Distribution of molecular velocities

Maxwellion speeds and temperature, Law of equipartition of energy, Survival equation.
Transport phenomenon.

8. Statistical Thermodynamics Quantom considerations, degeneracy, microstates
microstates and thermodynamic probability. The equilibium distibution, microscopic
interpretation of hest and viork, partition function and its use.

TERM WORK

Eight to ten Assignments'Practicals/ Tutorials based on above syllabus

REFERENCE BOOKS

L. V. Wylen & E. Sonniag. “ Fundamentals of Classical Thermodynamics” , Wiley

Eastern Limited, New Dethi,

2., J.P. Holman, “Thermodynamics” Mc Graw Hill, London.

3o Adrisn Befan, George T.,Michael Morea, “Thermal Design and Optimization™,
John Willey and Sons, Inc., pp 113-127, 1996.

4.. T. J. Kotas, “The Exergy Method of Thermal Plant Analysis”, Butterworth, 1985

5.0 d. L. Threlkeld, “Themmal environmental engineering” Prentice Hall,Inc. New
Jersy. 1970

6.« 8. Zagit & R Peteln, “Exergy™ Moscow publication.

~77.« M. W. Zemansky, “Heat and Thermodynamics”,
8.« M. L. Mathur & 8. C. Gupta, “Thermodynamics for Engineers”, Dhanpatrai and

Sons Lid., New Delhi.

9.+ HoweR & Buckins, “ Fundamentals of Engineering Thermodynamics”

10. Lee-Sears, “Engineering Thermodynamics™,



M. E. Mechanical (Heat Power Engineering ) Part -1 Sem-I

3. ADVANCE INSTRUMENTATION TECHNIQUES

Teaching Scheme: Exsminaton Scheme

Teaching: 3 Periods (60 min.) per week Uni. Exam. : 100 marky

Tutorial: 1 Perod (60 min.) per week Term Work: 25 marks
L.

Z,

The Generalized Measarement System: The meaning of messurement

- Fundamental methods of measurement, calibration, concept of generlized

measurement system and its elements

Performance Characteristics Static chancteristics, calibration, senstivity,

linearity, repeatability, hysteresis, threshold, resolution, span, accuracy, gutic
error, drift, dead zone.

Measucrement of Force and Torque: Mass, weight and force, mechanical
Bysems. Flastic tansducers. Hydraulic and pnewmnatic  systems.  Torque

measurement, mechanical dynamometers, electric dynamometers  and
tansmission dynamometers,

Measarement of Speed: Mechanical tachometers electrical tachometery
contactiess types tachometers, #roboscopic tachometers.

Measarement of Pressure: Pressure measuring wansgacers, srain gaupe
pressire  cells measurement of high pressure, measarement of low pressure.

Mcleod vacuum gauge. Themnal conductivity gauge. Calibration of pressure
gauges.

Measarement of Flow: Obstruction meters, variable area meter, pressure probeg
positive displacement meters Turbine type flow meters, electromagaetic flew
meter. Ultrasonic flow meter, Hot wire anemometer, lager inemometer, | 4

visualization techniques. Shadowgraph Schlieren techniques and interferometric
method.

Measor cmaent of Temperature: Basic fixed points, expansion thermometer
based on expansion of solids, liquids and gases, change of state thermometers
Pyrometric cones, electrical methods, resistance thermisters and thermocouples
Laws of thermocouples Themmopiles, optical pyrometers, radiation pyrometer
Calibration of tempersture measurng devices.



10.

11

12.

Measorement of HMead and Level Tloal operated, presure gauge methaod,

daphragm box method, air-trap method, elecuical conductivity method,
capacitive level measurement.

Measurement of Humidity amd Molsture: Psychrometer, hygrometer method
for moisture in gases. Dew point method.

Measinrement of Vibration smd Acomstics Vibration and its measurement,

measurement of displacements, frequency and mode, seismic instruments
calibration of insgruments.

Engineering Dats Acquisiion and Processng Systemss Modular system
Compact data loggers Instrument interconnection’ sysems

Sensor-based
computerized data systems

Computer Alded Experimentation: Introduction. Functional description of

computer systern. Sensors Overall system configuration. Interfacing. Examples
of computer algoathms and programmes.

TERM WORK:
Eight to ten Practical/Tutonals bases on above syllabus.

REFERENCE BOOKS:

~"1.s Beckwith, Buck, “ Mechanical Measurements”, Addison Wedey publication.

P 2. Eckman, “Indudrial ngrumentation™, Wieley Estetn Pvt Ltd.

] /3’.- Stcohl, Radhakrishna, “Mechanical Measarements”, Wieley Estern Pub Ltd.

4.0 Adam & Dove, “ Engineeting Measurements and Insrumentation”,
| 3.+ Raven, “Automatic Control Engineering”, Mc Graw Hill Int.

i 6.+ E. O. Docbeliln, “Measurement Systems”, McGraw Hill Int., New Delhi.

L/'z’. + Johnson, Process Control Instrumentation, PHI Ltd, New Delhi.

8.« AK. Ghosh, Introduction to Instrumentation and control, PHI Ltd. New Delhi
L _~9.. D.S.Kumar, Mechanical measurements,



M. E. Mechanical (Heat Power Engineering ) Part -1 Sem-I

4. ADYANCED HEAT AND MASS TRANSIER
Teading Scheme :
Theory: 3 Periodx60min) ner week
Practical: 2 Peiod(120 min.) per woek

Examinaton Scheme

Uni. Exam ;100 Marhs
Term Work: 25 Murke

1. Cenductou: Differentisl cquation ol heat concuction in Cartesian, cylindncal and

gphierical coowlingtes for isouwopic and anisotropic muterinle. Heat genemton proems
Themnal conductvity of solidy, liquids and gases and ils vanation with temperature.
Experimental methods o determmne theamal conductivity, Critice] thickness of insulation
Extended surfaces The streipght in of unifonn coss section, The annular fin of unuform
Thicknoews. Two dimendonal steady sate heat conduction problems. Undeady state heat
conductian 1n an infinite dab. Lumped heat capacity sydem. Use of chans for solving
unsteady state heat conducaen problems. Gruphical anulyds Numerical methcds of
analyws Gauws-Seidel iteration. Trangent numerical methods. The Schmidt piot,

2, Couvectior:

Principles of Fluld ¥low @ The_differential equation of contnuity. The differential
equation of motion in Juid fow- Navier Stokes equation. Luminar flow in a circulur
pipe. Tutbulent flow in a pipe. The velocity boundery luyer. Laminar flow over a {lal
plate. ‘The integral mwethod. Tutbulent low over g Uat plate,

Forced Convectlon @ Dillerenuul equstion of hest convection in Cartedan coordinales
cylindncal coordinates. Laminar fow heat tansfer in ciicular pipe. Turbulent flow heut
banger in & ppe. The tiermal heat trapgler in lamiar flow over a flat plate.. The mtegral

method. Reyooids analogy. Colbum analogy. Empincal relations for forced convection,

3. Radlation : Law of mdiation, adiaion pressure. Shape factor. Heat exchange between
non-black bodes Radigion thields Gas radiation. Radiation network for absorbing and

rananitirg medium, Solar mudiaton. Effect of radiation on lemperatuie measurement
Radiation heat tunsler coeffdent. Radiation from flames.

4. Condensallon and Boldeig : Film and drop condensation. Film condensation on
verticzl plate and herizontal tube. Condensaton number. Film condensation nsde

horizontal tube. Drop condegsition promoters. Boiling heat transfer. Sunplified relationy
for Loiling hest transfer with water,

Hest trangfer b natursl convection- natural couvection flow pattermny, natural convection

frowr vertical flat plate. Comclations for cylinders and plates Conelation for endosed
)8 LR

5, Yeat Exchangers: Types, fouling factors, LMTD and NTU-effectiveness method

Heat exchanger dewgn copsideqstions Design of double pipe, shell and twbe heat
exchangerit U of baflles- typza. Heat pipe hest exchanger::

10
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6. Mass Trunsder: Fick's how of diffudon. Diffugon of gases. vifuscn m solids and

liquids. Mase wanster costfcient. Siimilarity i beat, mumi and unomenium wunsfer.
; - v ik dioantd ’ L. \

Transpoit cqustions Maw trunsler nerom interface. Schimidy Lewig, Sherwood numbers.

TERM WORIK

1. Detennination of Thennal conductivity of liquids and gasos.

Detemination of Thermal conductivity of insulating materiala glasa wool, PUFY etc.
Detennination of hea' tangfer in bolling and condensatina.

R

Detemmination of cotrelstions between Nuswelt, Prandd and Reynold's numbers
forced comrvection heat tranefer,

Deteminaton of effectivencesin Parallel and Counter flow heat exchanger
Motting of Schmidt piat by a canputer prograny

Two ssagnments involving computer programmes based on above ayllabug

One problem on Thermal analysis udng FEM software packages

e ~ O W

REFERENCE BOOKS
Jo P Holwan | “Heat Transler”, 7 edition, McGraw Hill, London.

2

« 5.P. Sukhuatme, “A text book on Heat Tranaler” Tuta Mcgraw hill book company,
Itd., New Delhi.

3.« B V. Karlelar and R M. Destwond, Heut Tranmer, 2'™ odition ,PHI, New Delhi

Ale Donadd R plits, Lelghton E. Slssom, Schuwwns Outline Series, McCruw Hill,
" Singapore.

5.+ B.K. Dutta, “Heat Tranafers and Applications’, PEI, New Delhi.

6.» W. M. Kays, A. L. Londoa, “Compect Heat Exchangers”, Mc Graw Hill Book Co.,
Inc.,London.

/'JJ,: Chapman, “Heat Trunafer”
8- Slnonson, “Engineenny Heat Transder”, Mc Graw Hill, Int.

9. Eckat and Drabe, “Analyds of Heat and Mass Trensf”, McGraw Hill, Hew Y ork



M. E. Mechanical (Heat Power Engineering ) Part -1 Sem-I

5. DESIGN OF EXPERIMENTS AND RESEARCH METHODOL

Teaching Scheme: Examinauon Sct
Theory: 3 Periods (60 min.) per week Uni. Exam. : 10(
Practical: 1 Period (60 min.) per week Term Work: 25

1. Research concept concept, meaning, objectives, motivation, type
approaches, research (Descriptive research, conceptual, theoretical
experimental)

2. Formulation of research task: literature review: importance and mel
quantification of cause effect relations, discusdons, field st
experimenty, critical analyas of already generated facts, hypothetic
future development and testing, selection of research task, p

research.

3. Mathematical modeling and smulation: concept of modeling, ¢
mathematical modelg modeling with ordinary differential equati
equations, partial differential equations graphs. Simulation: «
(quantitative, experimental, computer, fuzzy theory, statistica
formulation of model based on smulation.

4. Experimental Modeling:

a)  Definition of experimental design, examples, angle fact
blocking and nuisance factors, puidelines for designing ex

b)  General model of process input factors/ vanables (
variables, controilable/uncontrollable varables, depende
variables, compounding vanables, extraneous vanable
validity.

¢) Process optimization and designed experiments. methc
response surface, I order design, I order design. Deten
combination of fictors, method of steepest ascent, Tagu
parameter design

5. Analyss of results (parametric and non parametric, descripive
data). types of data, collection of data (normal distribution,
correlation coefficient) processing, analysis, error analysis me
methods: analysis of vanance, sgnificance of vanance, analyas
multiple regression, testing linearity/ non lineanty of model, test
model, testing model/ hypothesis

6. Report writing: types of report, layout of research repos, interpr
style manualg, layout and format, style of writing, typing, refere
tables, figures, conclusions, appendices.

12



7. Landscape of creativity: Convergent V& divergent thinking, creativity, creativity
Vs intelligence, creativity sbilities, creativity and madness, determination of

creativity, mcreasing creativity, creative achievement, techniques of creativity,
collective creativity.

TERM WORK
At least Ten assignments based on above syllabus.

REFERENCE BOOKS

|, Willkinston K.P.L. Bhandarkar, “Formulation of Hypothesis”, Himalaya
Publishing Bombay.

7., Schank ¥r, “Theories of Engg. Experiments”, Tata McGraw Hill
_\1 Dougles Montgomary, “Design of experiments’
4. ,» Introduction to SQC, John Willy and Sous
] \am. . Cochran and Cocks, “Experimental Design”, John Willy and Sons
6 + John W Besr and James V Kahn, “ Research in Education”, PHI Publication
7.+ Adler and Gramovky, “ Optimization of Engg experiments " Meer publications.
m\u_m, » § S Rao. “ Optimization theory and applications™, Wiley Eastern Ltd, New Delhi
| w C R Kothari, “ Reseurch Methodology™, Wity Eastern, New Delhi.



M. E. Mechanical (Heat Power Engineering ) Part -1 Sem-I

6. SEMINAR - I

Teaching Scheme:
Tutorial/Practical: 2 Hr./week/student Term Work: 25 Marks

Seminar T may preferably be based on the literature survey on any topic relevant

0 Heal Power Engineering (should be helpful for selecting a probable title of
dissertation).

Each student has to prepare a write up of about 25 pages of "A4" size sheets and
submit itin duplicate as the term work.

The student has to deliver a seminar talk in front of the teachers of the department
and his classmateg the teachers, based on the quality of work and preparation and
understanding of the candidate, shall do an assessment of the seminar internally -jointhy.

Some marks ghould be reserved for the attendance of a gudent in the seminars of other
students.

e B &
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Theory 3 hrs. mer \VLL]P\ Viol, Exam. ;00 Vo
Practical : 2 lus. per week Teom Work @ 25 Miae

:rmmmlm:mmmm@w uﬂx.amﬂuuam .
1. Solution of l ' ‘Gaust ' élimination, Gauss-Jordan, Maiciy inver,
(.:zwsmﬂ?iccl%ﬂ§ R S |

7 2 Nﬂll-o"ﬂeiﬂ“ e((untlons"' Ilcla(ivc mcthou, Hdﬂ interval a,uu.h techiique, Regula-talsi ool
,NveonnRaphson method Methods for simultaneous non-linear cquations, Aldebraic and Tranczead.
\,quauons Lin- bauslov«s mdlu i,

¥ ‘\umerlcal integration : Arca and \* qlumc; Iniegration. : Traperoidal rule. Simson's vules. Gavss
Quadrature, Tvcwton 4 otcs Quadrature formulas,

4. 1\umemcal solutions af urdinam ditfereniiai equations : i'avlor's method, Eular’s method. Viodi
F'uku 8 meﬂmd Punge-pkutta method, \fmthﬂdﬁ. for. mmultanenua and higher order equations.:

Cune t‘ltting Pﬁnuph of least squarus httmga slnght hne fitting a parabola, fitting an =xponen
curve, Ix:ung & curve nfthc: formy ax”

&. Finlte dlffcrences and ‘solution of partat dsﬁ"erent al equations : Forward difference. Dacin
ditference. Central ditference expressions 1or tirst and second derivative ferm

rkppluatlom of finite difference technique | i conduction and convection heat anster
[1D and 2D pmbkmq)

8 Introduction. ta Finite Llenwnl Method :. Selutions of hnuml.{w valug " 'problems. Intec
. lormulations, for numerical’ soluuonp unq Mlﬁllﬂlﬂl},iL hncm UIGIH"'H, 3 pph@mmua of FEM in 1D ;
2D s.,ondur‘rlon and clopv::c‘thg ﬁpat nansfm problctm., P

\Jj I‘ca N 4

Term Whi'sz

Numerical problems and computir programs based on above gyllabus,

Reference Books :

—

. Numencal Methods - P, Kandasamy, K. Thilagavathy, K. Gunavathy,
(3. Chand & Co. Lid., New Deliai).
. Introductory Methods of Numerical Analysis - S, S, Sastry (Prentice-Hall, India)e v
. Computer Simulation of Flow and Heat Transtor I’, . Ghoshdastidar (Tata MeGrave-Till, Delhis R
- Applied Finite Element Analysis - Larry I Segerlind (Tohn W tley & Song, N Y )y
. Numerical Mcthods — 8. P, Garg. i
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Teaching: 3 fre. per wael
I

i i Part -1 Sem-lII *
M. E. Mechanical (Heat Power Engineering ) t

1L ENGINES - T (Group 1y
Teaching schee EA AL

Exariination sehuni
University Examination: j Marks

Praciicy] - Term Work : 25 Nathy

hrs, por wyewy,

©

L Cycle analysts: fdea) oyele, fusf g creles and Actual cycleg, comparison, Mlamorical nroble

0o, Diesel and Lial oveleg

2 Four stroke tngincy: Constructinpa) features of ENZINes g somoonents vl refereace fo gk

soeed, jouad, POWET 0 weghi walio, numbiey u-i'u_vijndcrs, Cvhmider aIrangemeni, UOBUL S128. (vpe o, o
pistotis, erankahnfg, COMMCCHNE rode, er

3TWo stroke Cnginey; LLavenging methogs, vhargiug ang scavenging efficiencics, ¢ IRPRIS VW ith Lo

stroke application S port timing hagramg, Power tg Stavenge,
4 Adr Capacity: Ideal e SApaCy. volumerrio etticiency, acnua) faduction Provess, effeci o g
volumetric efiicicr;cy, Ssiimating ajr Capacity, vahve ming diagrams for constant and variah). g
andg C., ngings,

5. Combustion: Combustion m N4, and ([, CNgings and comparison with respect (o toilowing poings

combustion theory, detonation of knocking,., its effect and method of control, effect of eNgine variuhivy o
Kiocking, types of comibustion Chambeys,

6 Petroleun fuels; . Refining progess and products, knock rating of 5.1 fuels, fuel characteristi, s,
varigble compression engine, MO and research methods, Measurenent of knoyek ntensity, 1pg is 50
engine tuel, additivey, : - |

s Superchargmg: Stzp}:rdh::z"ging of S.L and .1 engines and limizations, Tuz'bo—cheuging (Duch
System), Methods of mrbo-charg.ing four-stroke, two-stroke engines, limitations,

¥ Testing, maintenance and trouble shooting: Types of tests, rating, engine Specifications. methods of
W and [nction measurement. wasurement of piston lemperatyre, melhody of recording fest i)y, bt
balance sheet and performance caleulations, eﬂ%ct of Operating parameters on performance. simifitude
and its effect op performance, periodic inspection, Preventive maintenagnee programs, OPLrating records
and their uge and lrouhlc.:hmrm;_z, LS. standards for text ing,

% Air Poliutiay: Shrand QL. ©nRine pollutans, effeo of engine variables on air pollution, measy Criieri;
and controi. New ends in engine design 1o contro| polfution, New Standards for ajp pollution contro]

. Alternative fuels for 1,¢, engines: Manufue, yre of Methano] and Ethanol. Hydrogen as 100 cnzinge
Luel, Comparison of properues of aleohols and gacolipe, engime pertormance with pure aiconois ang
tleohol-gasoline blends. Alcoha u dicsel-fue), Vezetable oils qx diesel-fue), bio-gas as diese]-fie]

11 Gas burning Engines: Gas Dicse} Euagines: Ignition ang combusijon i 2as burning cilgines. Dygal-
Fuel engines: modification of (e oil injection System and governgrs, High-compression spark-ignited gac
CHZIGCS: $pooia] feitures and Lk,

N

lerm Work
Fractical |
L. Trial on multi-cylinder petrof engine with Morse test.

2 Trinl on diege| engine.

3 Trial on multi-fye] CIZINC ur computerized (est rig,

4 Measurement of poliwants from S, | and (7 [, engines
.,'\

Determination of higher calorifje value ot aleohol-gasoline blends in different Proportions usmng Bomis
e, | 1
valanintlele

Tutorials Anvy five Uorials basac an e uhove syilabus

Reference Bools - VLG Bngines by Obert, v
cACourse n Engines by Mathur ang Sharma, DPhanpatra, Publications._—

—

- LC. Engine Fundamentalg by I B Heywood, MeGraw Hill,

A Xy

4 The . Lrgine by C. [ avette Taylor and Bdiard 5. Taylor, Internat tonal Textbook Co. K
3. LC. Engineg by Ferguson.

S 1C Fngines hy Benson ynd Whitehouse Vo) ~Tand 1T Y

7.1.C. Engings by Stone Richard. N

IR ] ————




M. E. Mechanical (Heat Power Engineering ) Part -1 Sem-Il

| 2. 1. C. ENGINES ~ I (Group 1)
T caching scheme : L") Exumination scheme
Ieaching: 3 hrs, per week University Examination: 106

: i "('j'.'r'lfl‘:-’“:
tutorial : 1 hr. per week Térm Work : 25 Maric

L. Cfarbl'!f:é_ﬁ:c\.m'lant_i Injection - Carburetion © Mixture characleristics
curburctqu and stratified charge engines, §. 1. Engine fuel ir
designs and air pollutjon control, ‘altitude gompensation..

» disttibution, carburetor svstem
yection system and aypes, Modem carure

- Stratificd charged engine : General characteristics, methods of stratification, applica"tibn::, advaniagcs o
(isadvantages, il St " |

: _Ixn'gction"s’xlsip;n_ﬁ + Bosch distribution putp, Cummins FT injection system, spray charscter o
' Quantity of fue] per cycle, types of nozzles, injection uming, fuel line lwdraulics, deiemination
pressurestime and velocity-time functions; effeci of elasticity of pipe and fuel,
L 2 Lubricuthn und Couling  Systemsy Ly.un_ugmu__qul
- lubrication ail, classification, additives, lubrication 8y
 ventilation, S )

- Lubricalion principles. properiic. .

slems, types of pumps and filters, crand o ..

Cooling system : Heat transfenin I Clengines, ﬁxsionrgima(:)hnder lemperaiures, heat rejected to cooiant

ﬁcompmisun ‘of air and water cooling, temperat -pﬂfi-i’-’-tt"'!bk‘n'm‘f??:f;c aig-and water cooled engine neross the

| vylinder wall, 999@11;;.,51,3mnv,g'azlypcsi;tnd-ub;ﬁfighj@;f_xté;'n_@;ﬂ Jakment, antifreczo addilives,

£3. Ignitio ".'%9,’%}.1%!}1.." Requirements; 'baitery 1gn{non,magmtlo ignition and electrdnic"‘ignitibn systems,
| cen_ci‘lﬁ_,lga; and vacuum advagee; spark plug types andiﬁelecﬂqn, firing order and its importance.

4. Intake and exhaust systems : Functions. components, piping layouts, materials and sizing . exhaus
purifiers, i B ' ;

8. Governing system : Types, limiting speed, vaiiable speed, : hvdraulic, pneumatic and clectrical
governors,

‘6. Introduction to Lagine Design @ Engine selection, basic data for design like pos
mep, air consumption, fuel consumption, stroke 1o bore ratio, heat distribution
POWCEI 10 weight iatio, rating and de-rating for four-stroke and Iwesstroke engines. :
7. Design Considerations; Combustion r.hamber_;desigx};_qu;}ﬁidﬁrmiqns for 8.1 and' C.L engines, Thermal
and mechanical design of, cylinder, Pislot,” piston; rings;" cylinder head, valves, mechanical design |
connecting rod, - crank shaft and crank case. Pesign - considerations for fuel injection and goverming
systems, cooling and Iubrication systems, : |

8. Simulation ‘of' L.C. Engine Processes : Simulation, S,I, ‘Engine . simulation’ with air as working
'-’rnedium; simulation with.. adiabatic combustion Definitions of progressive combustion model, oas-
icxchungt process model gng heal ransfer process model, ‘
9. Other Engine Designs : Wankel Engine : Working principle, engine geometry, engine scaling,
lubrication, cooling, induction, ignition sysress, combustion in rotary engine. performance, advaniages
and applications.

Stirling engine : Working principle of two-piston engine, advantages and disadvanrages,

VET. Torqus, speed,
, exhaust temperature.

Term Work Any four nsignments hased on above theory. .Fxeroise on mechanical design of main components
of L C. Engine, : Computer program for engine simulation modcl.

1
Reference Books. 1.1.C. Engines by Obertn—

c A Cowse in I C. Engines by Mathur and Sharma, Dhanpatrai Publications, «—

3.LC. Engine Fundamentals by J B. Hevwood. MeGraw Hill. "

#. Diese] and High Compressicn Gas Engine Fundamentais by Edgar J. Kates, Taraporewala and Sons. .
5. Computer Simulation of Spark Ignition Engine Processes by V. Gunesan, Uni. Press.
b, Auto Lesign by K. B. Gupta, »¢_

I High Speed Combustion Engines by P. M. Heldt, IBH Publications. A

3. 1C. Engines by V. L. Maleey. McG raw [H] v~ '

.. 1C Engines by Lester . Lichty, MeGraw Hill

0 The IC Fngine hy C. Favette Tavior and Fdward S Taylor, Tnternational Texthook
1.1.C. Engines by Ricardo, Y.

<. Machine Design by R. K. Jain. Khanng Publishers..»

=== amme—
o

Co %



“Tesching;: 3 hrs. pér weeh

- closed cyelp gas turbine: ’l’hetr comparison with open yele ¥
3 Compreasnrs Typss: f.om.monlv used for pas urbine power pl:mtw a) Cennfugal compre

M. E. Mechanical (Heat Power Engineering ) Part -1 Sem-II (f?’"\

AGASTURBINES (Groin 1

ot

wu,!ung schwn:e s F e o Fxarnnation scheme
Universily Examinanon: 100 Marks

Tutorial: 1 hre per week Term Waork: 25 Niarke

1. Introduction: Ilkbtu:mi da clopment, Lompanaon W1th rempmc thmg 1 C };ngmet- \;‘mlw ations ol
&m furoime power plints i A

« Thermodynamic cycles for gas turblnes. Au’ etandgrd Braymn c;ycle, Qn}&uﬂ ;on ot the thermal

cfﬁucnw, weycle au‘"idtﬁ %wcl* woik-ratio, oprimuin prestun, ratio 'for maximum work ouipur of '.%‘w
i rvcle ‘Stmpplc open ¢ycele § gas furhing. \Lodxixcanrm of gas. turbim cvclc with mte '-cqolmg, nhcatm R

tugmlcmtlml and effect on thamal efficisncy and: specific! oﬁ!‘ﬁut C‘lbacd cyole gas furbine and =zn

ihed”

l’nnuph. oi operation. work ‘done and pressure vise, \ane- zesa spase. slip factor, powser input facion diw
Mach number at intakg to impeller, ) Axial flow compy pysors: Working principal, work done, degres of
feaction. poly-tiopiv Cfﬁulbilu’ overall performance. Chahqy,. surging and stalling in compiessors.

Analytical calculations for blade angles, efﬁcxencv \xorls hnd flow ql.tantmes (‘onstrucnonal details and
perlonnance of the upmprcsams Edady, '

4. Kuels and comhustion chambers: l{c:qunmmnl ot mmhustmn chamhef comhuqtmn process. pressure

loss and' pressure loss factor. Combustion c.ham ¢r geometry and ty pes. Solid, liquid and gabcous fucls

usui for gas trbine power plants. Fuel burning aftangemeits and ignition. :

. Tyrbines: Impulse ‘and‘reaction turbines, ‘turbine efficiencies, nozzle efﬂcxenw blade efficiency.
mcmdmwl and overall ¢fhiciency. Theory of impulse and reaclion iurbines, Number of stages and
limitations. C‘onsmlcnonnl de[.uh of shafts, bcarmgﬂ blades and casings. Cooling of blades. Lubrication
and governing of turbines.- - -

6 Materials for gas turhines: Factors inlluencing, selection ol m‘x!erz.tls Materials used for different
ooty like COIRLHESSUL connponents; combustion chamber, disc and rotors, turbine blades. nozzle
r*m'tlc vanes, turbive casing and heat exchangers, -

7. Component matching and performance eva vuation: Performance c.harztctaristi‘..,. dimensionlcss
numhus linking components. Fquilibrium poinis and procedure to find it 1mnu§nt operation. .

8 Jet propuision and Rocket propulsion; Theory of:Jet prt)pulamn fenmrea and; types of different jet
cngmcs pcuiulmilnu‘.ﬁ cleiéneies and apphuauona. Types,of rpchel power plants and their applications.

-_"',\" _
N i il

Té:'ﬁl Work.

Any eight ttorials based on the above syllabus.

" Reference Books

(3as Turbine Theory by H. Clohen, GEFC Rezem and HIH Saravanamuito. ©h

1
12, Jol Adreraft Powver Systems by Jack Casamassa, Ralph Bent %
13,

(3ag Turbines by V. Ganesan “A |
4 Gas Turbines and 1"'101)u1‘31w b\r‘:lf‘ln‘* by P. R. Khajuria and S.P. Dubey 7\

x\



\/ M. E. Mechanical (Heat Power Engineering ) Part -1 Sem-Il

Lo P U1 REFRIGERATION(GROUP 1) o
Teaching Scheme : " | | " Examination Scheine .
~ Theory 13 hrs, per week , Uni, Exam, ; 100 Marks
Prdu{wcxl 2 hrg! pu Wik : Term Work o, 25 Marks

1 Review of laws OI thenodynamics. Mcethods of refrigeration. Reversed Camot cycle and Joulc
‘\1? refrigeration systems and their analvsis,
2. Vapour compression cyels Modifications of the cycle. Irreversibilities in vapour compression ¢
Mulli-pressure Systens, winii-evaporalor sysiemns and casvade sysiciry, The analysis of above w
with the help of T and . P -h charts. Energy s,ﬂlcwuw ratio. System ratinig conditions. .
3, Pmperncs of binm rtu Clres, lintnaipx concentration chart of binary mixtures. Rectification ot bl i
mixtires. Simple Vapour ahsorplion systems and modifications. Analysis of vapour absorpiion sy
wu!: ﬂlv hel Lp of ;11[!1..11;3} cungwatration chart, Salar abbmptmn wma@mt:on Systern. §
40 R irable propertics, Ashrae designatjon, study of common refrigerants, no  aic.
gCt us, azcotropes, minfures of reffigerants, ¢omparison and sclection of refrien
emndaﬂ«"mﬁmemnrs - brines and glveols - properties and corvosion, refrigerant-absorbent pars, 3
.;.xleplﬁhml by halo¢arbon refiricerants, recent developments to replace R-12;, R-22, .
5. Load ualuulatmn,s Caleulation of overall heat wansmission weﬂzcwma, heat gains from walis, '
: ‘nd floors, air charge load, product and Oc¢up.mc'» knd hmt gains from people, light and other sou
,'hhuu method Ldluuldlwixb , :
: lqummem ot h’pt}s? ‘consifuction and {_,aljdutwﬂ nf thv following equipments / components
c,ornprc.ssoru, by condf:mf*zs and ¢) cvaporators, Swdy of valves, strainers, driers, sight ..,am
separgtors, automatic purgers, heat exchangers and accumulators.
2 bmd}’ of refngemnt flow - control devices such as capillary and expansion valves, study of ¢
conirol devices hlw (emperalure controlier, pressure confrolier, vil prossure Ywioul, cv upux O prey
: regulator, solenoid vw!ves, relief valves, reversing valves, check and regulating valves, high vide an. i
. side floar valve and float switches,
ji f‘hawmz:, s and Ie‘;tmg methods of debydration, charging, leak detection and testing.

% \ppl:wtu:om of refrigeration - food preservation, causss of '-,p&)udﬂg.. of food products. Ral
reim;crahon in food preservation. Ihc:ones and mc:thods of chitling. processing and storage of clulicd
frozen food, such as dairy, meat, fishery, pouluy, fruits, vegetables, bakery, boverages, Redriga

warehouse, Domesiie re'l"rigeralors. water coolers, display cases, walk-in coolers and reach  aby
zmm‘:md medicines, bloed and skin storages. Ice magnfactiring,

m;,-::xatmn in chemical Indysiry, mmdlluxg}f, and civil construction, Refrigeration i road, mu)
marmc and air transport,

Te,m; | .\\Eork- '

Practical :

R Trial on vapour compression cyelg, ,
2 Trial on icg pland.
3, Trial / sfudv on vapour absorption system,

Tutorial : Minimum four iforials bases on abovs syllabus. |

_ Ret‘erence Books :

o Remgerntwn Dossat N
0 . Refrigeration - C. . Arora v—
'.""5 A.thae handbooks '\~

4, Reﬁlgemtion and Alr Conditioning - Stockers. “ﬁ

et rgreeeriin



. Teaching Schem :
.. Theory: :3'has .per week
Practical ; 1 hr. per week

o

SRR S S e % ‘ CETTERE LT A J
. Mechanical (Heat Power Engineering ) Part -1 Sem-lII \‘__
& "'_3:"(IRY(}‘GENIL(TS (GROLUP (1)

b -

Examination Schen
Um. Exan. : 100 M,
Term Work ;. 25 M

1.. Introduction : Ilpsmncal developments, Advances, Low temperatuce, Properics ol

" Medsuremcnt of low tempumrurus

~.Applicatious ; Industrial lquitied ‘gases, ‘food pandling, manufactuting, nuclear, space 1o

- electronics; biology ‘and medicine, physics, low temperature metallurgy, cold treatment

-+ propgrtics, cryogcmc surgery, spccxahzcd systems for cryosergical applications,

.3.,Gas: Liquification” System : Performance parameters. ldeal system, Simple Linde-Hamso

- Maodified 1o precooled dual pressure, caseade svstc:m Claude system, Kapitza Heylandt s
~expanders, precooled and dual pressurs. Claude liquification system for Neon, .LI\‘dl ORosr Al

. Philips refrigerator, Vuilleumier, Solvey and Gifford-McMalion rcfngamlom magnetic £ooiing,

4. Equipment ; Heat t:}(.s.,h.:mUc:rw1 compressors and expanders, losses in real machuie, regereralo
5. Separation : [deal Repar&tmn svstem. Properties of mixtures. simple wndenmtum and ev:
principles of rectification, air separation system. hydrogen separation systens, hclmm Separaiior

- gas purification methods.

. 6. Cryocoolers ¢ Types - Stirling, G- ’\1 and pulse tube,
10 Insulations  Iplroducihwn, . aili?uu;ldcd Joum, " gas- [illed powders and [1[}[&5‘5 vacuum 1
\_cfvalmted powderddﬁpi{ 1brv.s. Opacxﬁud powder, multxlawer msulahon, companson Vapoin
vessels, - S e 0 '

8. qtumge *md 'lram}l'er Inlrodu_tlmn Basic storage. vussels squmq:on svstem pipma iraj
wlvszs,ewuuum insulated ling joiuts, cryogenic valves,

9, Vacuum Technology : Importance, flow regimes, tlow rates, systems for production of hig
‘,pumps, vacuum gauges. Diffusion pumps, oy oournpm" refrigeration for cryopumpin

developments like cryosorption pumping. PO g

Term Work:

~Any six pragticals © wiorials based. on above syllabus.

REFERENCE BOOKS :

1. Cryogenic Systems (2nd Edition) - Rundall ¥. Barron ( Oxford University Press, New
2. Cryogenic Engineering — Thormuas M, Flynn, Marcel Debker, Ine., New vork.

'7(3. Cryocoolers (Part I - Fundamentals) - Graham W aller. Plenum Press, New York.

4. Cryogenics ~ Research and Applications - Marshall 5iftig, L. Van . Nostrana Co., e

it i b v
o



M. E. Mechanical {Heat Power Engineering ) Part -1 Sem-I|
2. AIR CONDITIONING (GROUP 1I)

Teaching Scheme Examination Scheme
Theory: 3 Hrs per Week Uni.Exam : 100 Marks
Practicals: 1 Hrs/ Week Term work: 25 Marks

1. Applications: comforts residences, stores, public buildings. surface transportation. Aircrafts,

[

0.

Shopes. Industrial processes and product air conditioning, heating of industrial buildings,
laboratories and engine test facilitics, clear space, and computer rooms, printing plants,
textile processes. Hospital, environmental control for animals and plants. drying and stowing
from crops and photographic materials.

Comforts: - Air temperature and human health, Thermal exchange of human body with
cnvironment metabolisms. Body regulatory processes against heat and cold. Physiological
hazards resulting from exposurc to extrevr heat and cold, Acclimatization. cffective
temperature, comfort chart, variation of effective temperature with air velocity, heat stress
index, ventilation requirements.

Psychometry: - Fundamental propertics of air and water vapour mixtures- definitions,
cquations and explanations, psychometric tables and charts, psychometric processes and their
analysis. SHF, effective surface temperatures and bypass factor, Air quantity required.
Analysis of combination of processes, psychometric systems.

Load Analysis :- Inside design conditions, outside design conditions, sensible heat load and
latent heat load, heat gains from infiltration. ventilation, solar radiation from walls. occupants
and other sources, Heating load . load estimation chart.

Equipments: - Cooling coast. heating costs. air washers, humidificrs, dchumidifiers.
Systems : - Classification — all air system, air water system, unitary system, heat recovery
system. radiation panel system, heat pump.,

Air Distribution: - Principles. Pressure losses over cquipment and ducts, recommended

velocities. Duct systems, duct sizing, air distribution in rooms, supply air and returned air

outlets, sizing the outlets, location of outlets. Air curraitis,
Ventilation: Need, decay equation.
Odours : Detection, sources, removal methods,

Filtration : Contaminants, Classification, types of air ¢leaning devices.

- Automatic Control : Total system design, Control theory. Types of control system,

Components, applications.

Term Work:-
Any six practical / tutorials based on above syllabus.

Reference Books:

I.
2
3

J

Carrier Handbook

Ashrae Handbook

Air Conditioning — Jones

Refrigeration and Air conditioning — Stockers,

Typed By :- Sanjay D. Patil M.E (Heat Power) -11 Semester.PVPIT



H !
M. E. Mechanical (Heat Power Engineering ) Part -1 Sem-Il \ \3 \\

e
- (1) Pawer Plant Engineering : (Group-ITT
<Teaching Scheme ; R g e T T Fxaniifiation Schiewe -
‘Teaching scheme - 3eet week, il T --Tli'et"iﬁ’”!"a‘bér“ - 100marks,
TullBragtical ~'1'hr/ week, S Term Work - 250 acks,

1. Resources and development of Pesver India,

‘Sources of Encrgy, Encray consumption as a measure of Prosperity, Availability of commercial or
Lonventional energy sources in ladia, ' -

2. Hydro ~ Electric Power plants;

Introduction, site s¢lecrion, Llernents of ) wdrogleciric power plant, classification of .I;}'-'_(jro- electric powa

plants, types of hydrauli¢: turbines. 'Sclégﬁg_it__ of turhines, hydro plant'auxiliaries, Hydro plant controls
Electrical and Mechanjcal squipments in hydro-plant, Hydropower development in Lndia,

3. Thermal Power Dianis: -

Introduction,  classification, Lay out of Modem Steam power plant, site seiection. luei fandlin
equipments, combustion equipment., spreader stoker, conveyor stoker, underfeed stoker, Pulveriscd fiic
firing, Pulverised fuel handling, Pulverising mills, coal burneis, Gas & oil bumers, Ash handliue
equipments, Dust collection,

steam Genera(ors. Componenls, Design criteria, Boiler types. I figh Pressure boilers, Water walla. Buoiler
accessories & |rim B

4. Diesel Engine Power Plant: , T

Introduction, Adv, & Disadvantages, Applications, Sitg Selection.” Essential ¢os ‘5" menis of Diesel Power
planl, Operation of diesel power planl, "l'ypt;§ L Digsel engines used rtiﬁD{UgUﬁgU}in' plants, Lavoul of a
Diesel Engine power plant. gl B0 A S

L3 gy

R P R 1111 A R,

3. Nucleay Power Plans: _

Nuclear reactors classification, essential components of a nuclear reactor, power of a nuclear reactor.
main components of nuclcar power plant, Description of varions tvpes of reactors, Sclection of matcrials
for reactor components, Advantages & Disadvantages of Nuclear power piants.. Applications of Nuciear
power plants, Safety Measures for Nuelear Power Plants, Nuclear Power Plants in India.

6, Vanable Loads on Power Plants:
Indlustrial Production and Power generahion comparison, Ideal and Real Load curves, Effect of variable
0ad on Power Plant esign and operation, Methads of meeting the load.

. Power Plant Economics:

sconomies in Plant Selection, Factors affecting economics of (Generation & Distribution of Power,
wonomics of Hydro-electnes, combined hyvdro & steam power planis, Performance & Operaling
‘haracteristics of Power Plantz. Economic Load Shearing, Tariff for Electrical Energy.

\. Peak Load Plants:
utroduction. Requirements. Various, types of Peak load Plants.

. Combined Operation of Differsnt Power Planty:

wdvantages of combined operations of plants, load division between power stations, Hydraulic plant in
ombinationsvith steam plant, hydro-electric and gas turhine combination, co-ordination of different
'pes of plants,
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11. Major Zcﬂ:om_ Egumpments in Power Plants:
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M. E. Mechanical (Heat Power Engineering ) Part -1 Sem-II V=)

(3) Desi on of Punips, Blowers & Compressors : {Group-iil)
Teaching Scheme-? - By S '
Teaching sthéme 3 Lect. wadll
Tut Pragtical - 1hr 7 week.

Examinaiion Scheing

‘Theory Paper - 107 nu
Terin Work - 25 Alals
1. Genetal Theery of [Tyvdro-Dynamic Machines, Intreduction, Momeni m-equation, <lassifi {

NE1TI Y o
Wilsvha s b s ATt O

Hydro-dynamic machines, Eulers -Momentum Equation for roto-dynamic Machines.

v
)

2 Design of Centrifugai gnd Reciprycating Pumps: (wyCenirifiigal Pymps:. Camponsius, Dedimibion ol
Heads: Effioténcies’of Coptrifugal Pymps, No. pf-Stages;‘-i-feiaﬁgrg' ‘Triangles, Minimum starting spoad

o Rressurd 90'61151%1#;,{{;?&?@.;' qg,b,mqr;g,, Masimum Penmissible! Suction Tleight. Priming Devices. <ol
' mf“cntﬁfugﬂh‘f’ifmi:fhrﬁtg Pll'v"i;ﬁm-'i(.m. 1éh) Reciprocatng Punips’ Working. Tndicator Diacran + Ho

i Df-l’i_st_dli"f5"?1;:\:%:;15:@55{1@)51_";_1?} i;ﬁ:‘f.tl'is:ti_'g;g‘;z;I'gu;il_!i:!'iléaim'-L‘l}ﬁg,ra}n. Gty Josses, Cavitations, Multi-cyi.ie,

(9 veded
P‘u'mps;!-.«"{'ii*-'“tfég‘ﬂei'!{f;ricl their design, Specifis work of a reciprocating pumps.
’ J= 4095 ik e y '
3. Pumps Dnves: (a) klecos Viotors., Steam. Hydraulic and gas Lurbings. speed varymg duvices ‘
mane mission devices. (b) Installation, Operation and -_\..‘-.éi;‘._&..\ﬁ.-;i: of pumns, Pump Jocation alizmnend,
grouting, pipiug. expansion juiats, sustion strainers, venting and draining, retiel valves. (¢! Pumyp iosting
Test the requisites, test procedures, test measurements, discharge. head, Power, speed. IS code {or pumps,
| pumps fesling. < et o Ml '
4,(a) Axial fan and Propellers . Tan applivations, Tan stage pm”f:ftf_:.ix'l_c';'tu:[i_'fs, Types of axial fan. stages.
. propellers; (b) Centrifugal fan and blowersiFan stage paraméters, Design parameters, Drum rype Fans.
-partiitl flow fans, losses, fan drives and noise. ) ‘
-3, Centrifugal ¢ompressor: Method of operation, Theory of Operation. Compressor with lossez. adiapatic
efficiency. Pressure codfficient. Power in pul. liraitations of centrifigal CoOMPIessors.

6. Design of Centrifugal COmpIvssois: General problems, Tnlet duct, Lmpeli nlet, Iimpellar Diamote
‘Specific Speed. Type of Tmpeller, Impeller out let width, Impeller passages, The vane less ditfuser. the
vanwd diffuser,

7. Axial Flow Compressor: Axial flow Compressor, Rlementary air foil theory, application of axial flow
compressars, the isolated air foil, jiow with friction, static'piessure increased produced by soior, biade
losses, lift coefficient compressible flow, cascade principle, velocity triangles for cascade, Lift and drag
coellicignty, cascade lesis, comprissor with, varying asial velocity, Parameters for axial flow
compressors, tlow pqr‘tcrxn Jqf‘compres;gnrsz-_' * ot et Wk T

8. Design and Axial Compressors: Design problem, estimation ef stage characteristics, Pressure tise,
Blade design, blade design-charts, General relations, flow coeficient, Reynolds No., pressusre ratios &
pressure coetlicient, Diameler ratio. Mach Number. Lilt coefTicient. solichity, sitess, Perlormance.

Term Work: Anv six practical . wtorials bases on above syllabus.
References:

_l'urbines, Compressors & Fans. - § M Yahya. ‘l'ata Mc Graw Hill, New Delbi. g 4

Centrifugal pumps Design and Applications. -- Vat. 3. T obanoff & Ross, Guif Publishin Co T ondors 5K
. Hydraulic Machines - Theory & Design. -- V' P Vassaudani. Khanna Publisher. Delhi

Pump Handbook. -- Igor T. Karassik & others, Me Graw Hill Book Co., Delhi. "—®

Pumnps, Fans & Compressors, - W & Cherhasshy, Nir Publistiers, Moscow, X

. The Theorv and Design of (as Turbines & Jet Engmes. - F T Vincent. Mc Graw Hill Bouk Co.. 7{
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-':.u.Lb) Other ‘\/Iethodq for ‘Solar Lnergv / Wind Energy utilization:- Applications, Geothiermal [t ¢iours
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: y M. E. Mechanical (Heat Power Engineering ) Part -1 Sem-II (\._ﬁ___
v Adulysis whd Mina géinent (Group — 411
R o h},axm__:;..moz1 hohéoe
Thegry, Paper - 106 s

Term Work « 55 50k

S i at
ol Fwaek,

1 Lmrg).‘ :;t. nario | - World' 5 Frogiuction and Reserves of {,ommuu.;l energy sources. iudia s

Ploductmn andPle*rve' B nergy Jtemarives.
2. Aliernative Fmrm, Sousrces and Techinologies : < (1) Solar Energy - Devices Lor thevmal coiizction
and storage, Thmna:. dpphuuwnm {iquid flar plate collectors, purfomlanuc analysis, testing provedus:
= vartou}\ fvpes, orgntation and 1rackmg mndm performance analysis ol
oneent tn.mg collecrar; effect’of various parameters on collgctor pertoim 1

. CGieothermal ]“lcctncal Power Pl'mL., Classification and 'types, Vapor dominated, Liquid desinii.
ﬁre(}ﬂlemlal Power Plants. Svope for Geothermal systems in India.

3. Economical & Environmental Aspects of Alteratives: - Initial & annuval costs, Definitivis of tnnua
. solar savings, Life cycle sav mgs Present worth calculations, Repayment of loan in equal Annual 4
),n'ildllmmlb Annual solar savings, Cumulative Solar Savings und Life cycle savings. Pay-back pa PRt
l<nvtmnmental thlamq l\alated mth utitization of (:emhcmul and Wind encrgy.

4, Em.rgy Audmng lmrodx;quon, Typgs, Preliminary audit, Inxcrmedtate and Lomprumnm ¢ audir,
+ Procedure: nf aud:t;ng@aae atudms and, Recqmmendatmns .

‘i

-$ .ﬁnergy C'onsm'va:ip { Importame Principles, Planning for Eneygy Conggrvation - Elecirical energ
'I'humtal enercw, IIuman & amrna{ muscle encray, Waste Recovery/ Recy cling, Cogeneration.

) u‘”j fn*‘

6. Enylg} Mmiagoumlt ~Euclg\ Strategic Planning, M‘amgcmwuu Supply side  Elemnents. steps,
‘flow.’ Management of Utilization, side - Elements, wransmission, Equipment and control svstems,

mpm,u,;plcs of Enormx Man? cment,
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L Each student 1. |

T ent has 1o MHEDATL 4 WiTTe o Py e : ;

[ the tem . : | ) 1AV Up of about 28 pagey of o O s | B! )

. W tenn work e >lee fhests and submit in dupiicare ag
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- teachers, based on e quality of work ang amnﬁmﬁ.wﬂ_maﬂa_mwm.ﬁ.ﬂm___E e depaunent wid his classinatos (HIS
L ssessme o e ] ton-and understanding of the vandidate .
g sessent of (he sominar ingeraalty Jeintly. Some marks: she _Hﬂw.ﬁwunEm of the candidate, shall do an

| fdentn the seminars'of other students, oy e oeoereserved for the atendance of 4
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the student has to undergo in-plant traj
enlle ge department sha
Speciglization,

I take necess: :.Sm Gl _E.m.ﬁ W0 weeks in the vacation after semester - (1, ' he
o he hecessary steps for placing the student in industrv engaped i ares of . i he
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M. E. Méchanical (Heat Power Engineering ) Part -1l Sem-I

e L In-plant Training, .
e ' Term work - 50 v

re 31

The student hay to gbr:parc ihe report of (raining, undergone i the mdusin dupmg vacation sfier oo s
11, Tt shall include the brief details of assignment completed by the candidatz and general obsarnsi e Loy
analysis. ‘'he identitied areas ior undertaking e dissertation work shall foum part of report. {he term

work marks be based on report and departmenial oral exams. :

0
; " T j 1 - 2. Seminar ~ {11

A1P - Yhr per week.
Ext; Exam - 50 marks.

Seminar 11T shall be based on the work carrjed out for digsertation. This may cover the
various areas considercd and analyzed: e relevarde [easibility und scope of work for {in
topic. alternative golution and appropriate somrion. © |

poinis nyhi {-rm

L T
SHLE Y oo i

“Fach student has 1o prepare a write up of about 25 pages of “A4” size sheets and submit in duplicate as
the term work. ' oy

The student has to deliver a seminar talk in front of the teachers of the department and his classmates, The
exfernal examiner appointed by the university and internal ¢xaminer shall do an assessment, based on the
quality of work and prepacation and understanding of' the candidale. Some marks should be reserved tor
the attendance of o student in the seminars of other students, ' :

J. Dissertation Phase — i

Tut. / Pract. - dhrs per week,
Term work - 50 marks.

The Term work under this submitted by the studen! shall include,

L} work diary maintained by the student and countersigned by his guide.
2) The contents of work diary shall reflect the effor(s taken by candidate for (a) searching the
- suitable projoct work. (b) visils to différent factories or organizations (¢) Brief report on Journals
. und various papers relerred. (d) Briel repori on websiles seen for project work, (¢) The briel repor
_of feagibility studies carried.to come 1o final conclusion, (f) Rough sketches, (g) Design
calcularions ete, efe. carried by the student, -

The student has to make a presentation in front of panel of experts in addition to guide as decided by
department head,
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1. Diysertal 1T
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Format of Dissertztion report

Hha dissertation work repot shiall e 1

/c of pages shall not be mere than 150 .ﬁa not less than 9« fiaurcs, mh.,_.;:.rm annexure iC

- per _,3::63_, nt. _ M
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¢ oo e Term Work - 200 marks.
sl TR _Gﬂﬂ Lram - 106 marks.
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im u_;: be ac cording to fol lowing auide Tines
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4T et of figures' Photographs: Graphs! Tables.

%, Abbreviglions.

6. Abstract/ tinal f,s:_f.f

7. Contents,

8. Text with usual mc:asn of chapters.

8, Ur,ocwﬂnﬂ afthe results and conclusions,
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