UNIT-8
Robust Design: What is robust design, ldentify control factors, i$¢o
factors, Formulate an objective function, Develog ¢xperimental plan, Run
the experimental plan, Conduct the analysis, Seladt confirm factor set
points, Reflect and repeat.

06 Hours

TEXT BOOKS:
1. Engineering Design: A Materials and Processing Approach,
George E. Dieter,"4Ed., Mc. Graw Hill Company, Newyork
2. Product Design and DevelopmentT. Ulrich. and S. D. Eppinger,
Tata Mc Graw Hill -2003

REFERENCE BOOKS:
1. The Mechanical Design ProcessD,. G. Ullman. # Ed.,
International Edition, 1992.
2. Product Design and Manufacturing A. K. Chitale, R. C. Gupta,
PHI, 2 Ed — 2002.

NON-CONVENTIONAL ENERGY SOURCES

Subject Code : 10ME754 IA Marks 125

Hours/Week : 04 Exam Hours : 03

Total Hours .52 Exam Marks  : 100
PART A

UNIT -1

Introduction : Energy source, India’s production and resends

commercial energy sources, need for non-converti@mergy sources,
energy alternatives, solar, thermal, photovoltaMater power, wind bio-
mass, ocean temperature difference, tidal and wayesthermal, tarsands
and oil shale, nuclear (Brief descriptions); adeges and disadvantages,
comparison (Qualitative and Quantitative).

6 Hours
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UNIT -2
Solar Radiation : Extra-Terrestrial radiation, spectral distriloutiof extra
terrestrial radiation, solar constant, solar radmatat the earth’'s surface,
beam, diffuse and global radiation, solar radiatiata.
Measurement of Solar Radiation: Pyrometer, shading ring pyrheliometer,
sunshine recorder, schematic diagrams and princfplrking.
Solar Radiation Geometry: Flux on a plane surface, latitude, declination
angle, surface azimuth angle, hour angle, zenitilearsolar altitude angle
expression for the angle between the incident baxasnthe normal to a plane
surface (No derivation) local apparent time. Amp&rmotion of sum, day
length, numerical examples.

9 Hours

UNIT -3
Radiation Flux on a Tilted Surface: Beam, diffuse and reflected radiation,
expression for flux on a tilted surface (no deliwas) numerical examples.
Solar Thermal Conversion : Collection and storage, thermal collection
devices, liquid flat plate collectors, solar aimate¥s concentrating collectors
(cylindrical, parabolic, paraboloid) (Quantitativenalysis); sensible heat
storage, latent heat storage, application of sat@rgy water heating. Space
heating and cooling, active and passive systemsyepogeneration,
refrigeration. Distillation (Qualitative analysisolar pond, principle of
working, operational problems.

9 Hours

UNIT -4
Performance Analysis of Liquid Flat Plate Collectos : General
description, collector geometry, selective surfdgealitative discussion)
basic energy-balance equation, stagnation temperatansmissivity of the
cover system, transmissivity — absorptivity produstimerical examples.
The overall loss coefficient, correlation for thaptloss coefficient, bottom
and side loss coefficient, problems (all correlagioto be provided).
Temperature distribution between the collector slellector heat removal
factor, collector efficiency factor and collectolowW factor, mean plate
temperature, instantaneous efficiency (all expogssto be provided). Effect
of various parameters on the collector performarmmlector orientation,
selective surface, fluid inlet temperature, nunmtmrers, dust.

4 Hours
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PART B

UNIT -5
Photovoltaic Conversion : Description, principle of working and
characteristics, applications.
Wind Energy : Properties of wind, availability of wind energy lindia, wind
velocity and power from wind; major problems asated with wind power,
wind machines; Types of wind machines and theirattaristics, horizontal
and vertical axis wind mills, elementary designnpiples; coefficient of
performance of a wind mill rotor, aerodynamic cdesations of wind mill
design, numerical examples.

8 Hours

UNIT -6

Tidal Power : Tides and waves as energy suppliers and theihamécs;
fundamental characteristics of tidal power, harimgsstidal energy,
limitations.

Ocean Thermal Energy Conversion Principle of working, Rankine cycle,
OTEC power stations in the world, problems assediatith OTEC.
Geothermal Energy Conversion Principle of working, types of geothermal
station with schematic diagram, geothermal plantshie world, problems
associated with geothermal conversion, scope ahgemal energy.

7 Hours
UNIT -7
Energy from Bio Mass: Photosynthesis, photosynthetic oxygen production,
energy plantation, bio gas production from orgawastes by anaerobic
fermentation, description of bio-gas plants, tramsgion of bio-gas,
problems involved with bio-gas production, applicat of bio-gas,
application of bio-gas in engines, advantages.

4 Hours

UNIT -8

Hydrogen Energy : Properties of Hydrogen with respected to itsization
as a renewable form of energy, sources of hydrggemjuction of hydrogen,
electrolysis of water, thermal decomposition of evatthermo chemical
production bio-chemical production.
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Storage & Transportation Methods : Gaseous, cryogenic and metal
hydrides, application of hydrogen, domestic andugtdal safe burning of
hydrogen.
5 Hours
TEXT BOOKS:
1. Non-Conventional Energy Sources b$.D Rai K, Khanna
Publishers, 2003.
2. Solar energy, bySubhas P Sukhatme — Tata McGraw Hill, ¥
Edition, 1996.

REFERENCE BOOKS:
1. Renewable Energy Sources and Conversion Technolbgy
N.K.Bansal, Manfred Kleeman & Mechael Meliss, Tata McGraw
Hill, 2001.
2. Renewable Energy Resourcdshn W.Twidell Anthony D. Weir El,
BG 2001.
3. Solar Power Engineering.K.Nag, Tata McGraw Hill, 2003.

GAS DYNAMICS

Subject Code : 10ME755 IA Marks : 25

Hours/Week : 04 Exam Hours : 03

Total Hours 152 Exam Marks : 100
PART — A

UNIT -1

Fundamental Equations Of Steady Flow: Continuity and momentum
equations, The thrust function, The dynamic equasind Euler's Equation.
Bernoulli's Equation. Steady flow energy equation.

08 Hours

UNIT - 2
Isentropic Flow: Acoustic velocity, Mach number, Mach cone and Mach
angle. Flow parameters, stagnation temperaturespre, and density.

06 Hours
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