zvame | A9 ) ¥ | IS0 SO0 | - | 680 |
L-Lecture T/P-Tutorial/Practical T/W- Term Work TP-Theory Examination

Part-I Sem II
GROUP I
St. | ‘Name of the Subject Teaching Examination Totai |
No. Scheme | Marks
| | L | TP | DW | TP | ORAL
1L C Engines~] S 2 1287 100 ] . 125
2 |L C Engines -1 . - e (e | AZEIT100:] o 125
3__|'Deslpn of thermal gysterns - 311 25 1100 - 125
-4 | GasTurbines ' i 20 R | 23 121004 .. 125
5 Computational Techniquesin R 24 SO W 25 1100 - 125
Thermal Engineering Tl o e
6 | Seminar IT : - 2 25 -- 25
7 ?Inplant-’I‘raining Report * - M s i
Total 15.1".-9 150 - 500 : 650

" In-plant tr:umng report for the training for at least two weoks undertaken in ﬂle
vacation after Semester I | is to be submltted in Semester .T_lI



Part-I Sem-II

vacation after

Semester 1T is to be mibmitted in S

emester 1M

GROUP M
Sr. Name of the Subject - Teaching Examination Total |
No. ' Scheme i | Marks
L | TP | 'TW [ TP [ ORAL
53 . .
1 'PowerletEngheering § el : 1.0 125
2 | Design of Thermal Systems | 3 12301 128" |
3 |Desgn of Pumps, Blowers, %737 125
_ 4 | Energy Anslyais & Menagamont. 74+ 2128 Y gp - 1| 188
5 | Computational Techniquesin 3 2 25 | 100 : 125
Thermal engineering
6 | SeminarT* - 2 25 - - 25
7| In-plant Treining Report : o e b N
ot A RO T O 151 9 | 150 | sp0 | = 650 |
"In-plant truining report for the training for at least two weeks undertaken in the



SOLAPUR UNIVERSITY SOLAPUR

M.E. MECHANICAL (Heat Power Engineering)

Part-11 Sem-I
Teaching L Tota
|\S|;g Name of the subject Scheme Examingtion Marks
' L |[T/P|T/IW| TP | ORAL
1 In-plant Training - - 50 - - 50
2 Seminar-I11 - 1 - - 50 50
3 Dissertation-phase | - 4 50 - - 50
Total | - 5 | 100 - 50 150
Part-11 Sem-I1
Teaching o Tota
|\S|g Name of the subject Scheme Examination Marks
' L |T/P|T/IW| TP | ORAL
1 Dissertation - 5 200 - 100 300
Total | - 5 | 200 - 100 300
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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









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. ADVANCED HEAT AND MASS TRANSIER

Teading Scheme : Examinaton Scheme .
Theory: 3 Perioda(60min) ner week Uni. Exam :100 Marhs
Practical: 2 Peaod(120 mun.) per woek Toerm YWork: 25 Murke



B T e
J V.

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






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 &
























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
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1. Diysertal 1T
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Format of Dissertztion report
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