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ABSTRACT

Black cotton soil s one of the major soil deposits in India covering approximately
about 16% of the total lang area of the country: so, it is a very good opportunity to use black
cotlon soil as a raw matenal for manufacturing burnt clay bricks. But, due to its high
potential to swell and shrink it is not possible to use it in manufacturing burnt clay bricks.’
From the past research it is found that the swelling and shrinkage property of black cotton
soil can be improved by the addition of fly ash to it. At the same time large quantity of fly
ash is being generated from huge number of thermal power plants and readily available for
the usage. Thus, this work was oriented towards using black cotton soil and fly ash in

combination for manufacturing of burnt clay bricks,

[n this experimental investigation an cﬂ“ort- has been made to study the feasibility of
producing bricks from locally available black cotton soil (also called black soil) using
industrial waste materials such as fly ash as a stabilizer. In this study the various engineering
properties of bricks such as compressive strength, water absorption test and efflorescence test
were assessed. For this purpose, a total of 54 numbers of brick specimens of 210x100x75mm
size were prepared in series by combining black soil and fly ash in six different proportions.
Thus prepared specimens were then air dried, baked in kiln and tested for engineering

properties as per IS 3495 code procedure.

Also for comparison purpose, 9 numbers of conventional burnt clay bricks, 9 numbers
of red earth bumt clay bricks and 9 numbers of pressed type water cured cement fly ash
bricks were tested for the aforesaid engineering properties, Test results obtained in the
present investigation indicated that it is possible (0 manufacture good quality bricks by using
locally available black soil by suitably adding fly ash and such bricks can be used in liey of
conventional burnt clay bricks or pressed type water cured cement fly ash bricks presently in

use for various construction activities across the country,

Key Words: Black cotton soil, Fly ash, Compressive strengih, Efflorescence, Waer
absorption.
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“A STUDY ON ASSESSME '
FOR MANUFACTURLENT OF BLACK COTTON SOIL AS A RAW MATERIAL

ING BRICKS BY USING FLYASH AS A STABILIZER”

Chapter 1; INTRODUCTION
1.1 Black Cotton Soil

Black soil is one of the major soil deposits in India covering an area of about 5.4 lakh
square Kilometer i.e. 16.6% of the total land area of our country at present, Black soils,
locally called as black cotton soils and intemationally known as ‘tropical black earths’ or
‘tropical chemozems® have been developed by the weathering of the Deccan lava in
major parts of Maharashtra, westem Madhya Pradesh ( Hoshangabad, Narsinghpur,
Damoh, Jabalpur, Raisen and Shahdol districts ), Gujarat ( Surat, Bharuch, Vadodara,
Kheda, Sabarkantha and Dang districts ), Andhra Pradesh ( Adilabad, Warangal,
Khammam, Mahbubnagar, Kurnool, Guntur ﬁnd Karimnagar districts ), Kamnataka (
Bijapur, Dharwar, Gulbarga, Bidar, Belgaum, Raichur, Bellari and Chitradurga districts ),
Rajasthan ( Kota, Bundi, SawaiMadhopur, Bharatpur and Banswara districts ), Tamil
Nadu ( Ramnathpuram, Tirunelvelli, Coimbatore, Madurai and South Arcot districts ) and
Uttar Pradesh ( Jalaun, Hamirpur, Banda and Thansi districts ).

There are no large-scale brick manufacturing kilns available to cater to the needs of
various construction activities. This increases the cost of bricks which in tumn increases
the overall cost of projects in these regions by about 15 to 20%. Generally quality of
bricks mainly depends on the type and quality of raw materials used for manufacturing
them. It is a well-established fact that good quality bricks can be manufactured from

alluvial/red soil.

Black cotton soil is a highly clayey soil and the black colour in black cotton soil is
due to the presence of titanium oxide in small concentration, The black cotton soil has a

high percentage of clay, which is predominantly montmorillonite in structure and black

or blackish grey in colour. Expansive soils are the soils which expand when the moisture
tent of the soil increases. The clay mineral montmorillonite is mainly responsible for
conten ;

ive characteristics of the soil,
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FOR MANUFACTU) ACK COTTON SOI, AS A RAW MATERIAL

RING BRICK S BY USING FLYASI AS A STABILIZIR”

1.2 Problems Associated With Usage of Black Cotton Soil In
Brick Manufacture Industry

» BCS exhibits high swel!ing/shrinkugc propensity duc to the presence of mineral
montmorollonite,

> ltis very difficult to handle/mix BCS due to its high plasticity.
» Though the bricks are casted with BCS, they develop severe cracks after
drying/buming due to their higher shrinkage propensily.

»> Also, the compressive strength of BCS is very less when compared lo other type of
bricks.

1.3 Possible Solutions For Overco ming Above Problems

It is necessary to do something to BCS to make use of it in the manufacturing of bricks.

Following are some of the possible solutions to overcome the problems associated with BCS.

# An industrial waste such as fly ash can be utilized for stabilizing/improving the
engineering properties of BCS.

» The addition of FA to BCS can reduce shrinkage, water absorption and swelling
propensity of black cotton soil. '

» A proper/standard method of production of bricks has to be adopted for

manufacturing of bricks.
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3.2 Experimental Program

3.2.1 Mix Proportions

Slno

MIX " [Proportion
A T J I ¥ T R %ou%ncs'nn%m ]
T T M2 ‘|9DI%BCS+10%FA o -
S s —‘?*——Hp,g__ Isn%ncsuo%FA
I fl M4 [ 70% BCS +30% FA
AR —T———Ms |60%BCS+40%FA

6 } M6 [ 50% BCS + 50% FA

|

Table 4: Mix proportions
3.2.2 Tests on various soil — Fly ash mix proportions

Liqud limit test

a
b. Plastic limit test

i

Plasticity index

d. Free swell test

a. LIQUID LIMIT:
Liquid limit (LL or wL) is defined as the arbitrary limit of water content at which the

soil is just about to pass from the plastic state into the liquid state. At this limit, the soil
possesses a small value of shear strength, losing its ability to flow as a liquid, In other

words, the liquid limit is the minimum moisture content al which the soil tends to flow as
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CTURING BRICKS By USING FLLYASH AS A STABILIZER

3.2.4 Discussion on results of feg(g

n. Liquid limit

It was observed that there was sudden decrease in liquid for 10% and with a
slight reduction upto 30% fly nsh content, then started gradunlly reducing till 50% fly

ash content. Hence it can be suggested that liquid limit decrenses with increasce in My

ash content
b. Plastic limit
From the results of plastic limit it was found that plastic limit was maximum
for 0 - 10 % fly ash content, then there was sudden decrease upto 30% of fly ash
content and further remained constant for 40% with gradual decrease in value till
50% of fly ash content. Hence it was concluded that the plastic limit decreases with
increase in fly ash content
c. Plasticity index
From plasticity index we came to know that there was slight increase in
plasticity index till 30% of fly ash content and there was drastically decrease in
plasticity index upto 50% of fly ash content
d. Free swell
It was observed that there was sudden decrease in swelling upto 20% of fly
ash content, decreases gradually till 50% of fly ash content. Hence addition of fly ash

decreases swelling potential of black cotton soil

5
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“A STUDY ON ASSESSMENT Q) BLACK COTTON SOIL AS A RAW MATERIAL

FOR MANUFACTURING BRICKS By USING FLLYASH AS A STABILIZER”

Chapter 7: CONCLUSION

Based on the test carried out and observed results, following conclusions can be drawn.

1. Itis not possible to manufacture brick by using black cotton soil only due to its high
plasticity and high propensity to shrink and swell.

2. The bricks manufactured by using only BCS developed severe cracks during drying
and buming. .

3. Itis found that the FA content is not having any definite effect on plasticity index of
BCS however the addition of fly ash to BCS will ease the handling of mix.

4. The addition of fly ash to BCS will reduce the swelling potential of BCS higher the
content of fly ash, lower will be the swelling potential.

3. Itis possible to manufacture bricks using BCS as a raw material and fly ash as
stabilizer.

6. The maximum compressive strength can be achieved by the addition of 30% of fly
ash by weight to BCS, however the compressive strength of bricks was degrading

beyond 30% of fly ash.
7. The compressive strength obtained for brick with mix M2, M3 and M4 were higher

than conventionally used red earth bricks.
8. The minimum water absorption was found in mix M2, however, the water absorption
for all mixer are within the limits, thus water absorption is not a problem with BCS-

fly ash brick.
9. When compared all other conventional type of bricks the water absorption levels are

very less in BCS — fly ash bricks.
10. No efflorescence was found in any of the BCS — fly ash bricks it may be due to

absence of salts in BCS — fly ash bricks.
11. If BCS and fly ash are readily available in particular locality, then BCS —fly ash

bncks can be manufactured at very low cost.
/{z e he utilization of fly ash in manufacturing 3 of BCS brick can reduce the problem with
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FOR MANUFACTU RING BRICKLACK COTTON SOIL AS A RAW MATER

Chapter 8: Scope for future work

1) Warpage testof bricks can also be performed to assess its warping nature

2) Other industrial wastes such as bottom ash pond ash, GGBS, silica fumes and
copper slag, rice husk ash can also be ysed 10 assess the compatibility of black
cotton soil with them.

3) A feasibility study can be done to manufacture any other type of aesthetic
elements/members by using black cotton soil and fly ash

4) Further work can be carried out to develop the technology to improve upon the
swelling potential of black cotton soil.

5) Astudy can be carried out to find the route cause for swelling propensity of black

colton soil.
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CONCRETE TECHNOLOGY (COMMON TO

CV/TR/CTM)
Sub Code : 10 CV 42 1A Marks H 25
Hrs/ Week : 04 Exam Hours : 03
Total Hrs. 52 Exam Marks : 100
PART-A

Unit-1 19

ement, Chemical composition, hydration of cement, Types of cement, manufacture of OPC by wet
and‘dry, process (flow charts only) Testing of cement - Field testing, Fineness by sieve test and
Blaine's air permeability test, Normal consistency, testing time, soundness, Compression strength
of cement and grades of cement, Quality of mixing water. -7 Hours

Unit-2

Fine aggregate - grading, analysis, Specify gravity, bulking, moisture content, deleterious
materials. Coarse aggregate — Importanc e of size, shape and texture.Grading of aggregates - Sieve
analysis, specific gravity, Flakiness and elongation index, crushing, impact and abrasion tests. - 6

Hours
Unit-3
Workability = factors affecting workability, Measurement of workability - slump, flow tests,
Compaction factor and vee-bee consistometer tests, Segregation and bleeding, Process of
manufactures of concrete : Batching, Mixing, Transporting, Placing, Compaction, Curing. -7

Hours

Unit-4

Chemical admixtures - plasticizers, accelerators, retarders and air e
admixtures - Fly ash, Silica fumes and rice husk ash.

ntraining agents, Mineral

-6 Hours
Part-B

Unit-5
Factors affecting strength, w/c ratio, gel/space ratio, maturity concept, Effect of aggregate

properties, relation between compressive strength, and tensile strength, bond strength, modulus of
rupture, Accelerated curing, aggregate - cement bond strength, Testing of hardened concrete -
compressive strength, split tensile strength, Flexural strength, factors influencing strength test

results. - 6Hours

Unit-6
Elasticity - Relation between modulus of elasticity and Strength, factors affectﬁ_pg--:'_1'1_'1":()"(1_:11_11.]5-_-‘_0_f
Ratio, Shrinkage - plastic shrinkage and drying shrinkage, [Factors affecting.

elasticity, Poisson , Fac
shrinkage, Creep - Measurement of creep, factors affecting creep, effect of creep, =7 Hours

Unit-7 iRt Lk
Durability - définition, significance, permeability; Sulphate attack, Chloride attack; carbonation,
freezing and thawing, Factors contributing to cracks in concrete - plastic shrinkage, settlement
cracks, construction joints, Thermal expansion, transition zone, structural design deficiencies, - 6

Hours

Unit-8
Concept of Concrete Mix dgsigg;-'-variables in proportioning , exposure conditions, Procedure of
mix design as per IS 10262-1982, Numerical examples of Mix Design - 7 Hours

TEXT BOOKS:
1. "Concrete Technology" - Theory and Practice, M.S.Shetty, S.Chand and Company, New

Delhi, 2002.
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BASIC MATERIAL TESTING LAB
(COMMON TO CV/TR)

Sub Code 10CVL 37 1A Marks ' 25
Hrs/ Week 03 Exam Hours : 03
Total Hrs, . 42 Exam Marks : 50
1, 1_‘cnsicm test on Mild stecl and HYSD bars,

E. _(.‘omprc-:ssion testof Mild Steel, Cast iron and Wood,

3. Torsion test on Mild Steel circular sections

4. Bending Test on Wood Under two point loading

. Shear Test on Mild steel,

6. Impact test on Mild Stee| (Charpy & Iz0d)

Hardness tests on ferrous
Test on Bricks and Tiles
Tests on Fine aggregates — Moisture content, Specif ic gravity, Bulk density,
and Bulking

10. Tests on Coarse aggregates — Absorption, Moisture ¢ ontent, specific gravity,
Sieve analysis

and non-ferrous metals — Brinell’s, Rockwell and Vicker's

D o

Sieve analysis

Bulk density and
11. Demonstration of Strain gauges and Strain indicators

NOT

E: All tests to be carried out as per relevant BIS Codes
REFERENCE BOOKS:
1. Testing of Engineerin

g Materials, Davis, Troxell and Hawk, International Student Edition —
MceGraw Hill Book Co . New Delhi.

2. Mechanical Testing of Materials”, Fenner, George Newnes Ltd, London,

3. “Experimental Strength of Materials” , Holes K A, English Universities Press Ltd, London.

4. “Testing of Metallic Materials” | Suryanarayana A K, Prentice Hall of India Pvt, Ltd. New
Delhi.

5. Relevant IS Codes

6. “Material Testing Laboratory Manual” | Kukreja C B- Kishore K. Ravi Chawla Standard
Publishers & Distributors 1996

7.

Concrete Manual, M.L.Gambhir —Dhanpat Rai & Sons- New Delhi.

Scheme of Examination:

Group Experiments: Tension, Compression Torsion and Bending Tests Individual
Experiments: Remaining tests

Two questions are to be set — one from group experi ments and the other as individual experiment,
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DESIGN OF RCC STRUCTURAL ELEMENTS

Subject C
Nn‘10:z!ltt11dc. : 10CV52 IA Mark '
i . | .ccture Hours/Week 04 'Ho F
otal No. of Lecture Hours 82 lrfmlm :Jlmlf : ?3
ixam Marks 100
PART - A
UNIT -1

GENERAL FEATUR 0

kg Rcmfmle]::iscor‘%_:ILINFORCED CONCRETE{ Introduction, Design [.0ads

Desien principls. Phil ;mcze‘ : apd Code requirements. Deﬁign Philosophy — Limit S{ate;
A osophy of limit state design, Principles of limit states, Factor of Safety

Ch o ' X

UNIT -2

PRIN F B

SEE:T(I:(l)pNthergi] LIMIT ST ATE DESIGN AND ULTIMATE STRENGTH OF R.C.

colipse liltimate : a{spe;:ls of Ulumat_c slrenglh, Stress block parameters for limit state of

slreng,th‘of et ;x}ira erenglh of smgly_ remforc_ed rectangular sections, Ultimate flexural

T r)r(er cl:mhorlse reclar}g,ular sections, Ult_lmate fexural strength of flanged sections,

i ngth of RC sections, Ulu’mate torsional strength of RC sections, Concepts of
opment length and anchorage, Analysis examples of singly reinforced, doubly Teinforced,

flanged sections, shear strength and development length.
7 Hours -

UNIT-3 ' '

FLEXURE AND SERVICEABILITY LIMIT STATES: General Specification for flexure
design of beams-practical requirements, size’ of beam, cover 0 reinforcement-spacing of bars
General _aspects of serviceability-Deflection limits in 1S: 456 — 2000- Calculation cf—déﬂéétior;
(Theoretical method), Cracking in structural concrete members, Calculation of deflections and

crack width.

NIT -4

DESIGN OF BEAMS: Design
of bars, check for development length, Reinforcement require
to ensure lateral stability, Design examples for Simply supporte

rectangular and flanged sections.
8 Hours

procedures for critical sections for moment and shears. Anchorages
ments, Slenderness limits for beams
4 and Cantilever beams for

PART - B
UNIT -5
DESIGN OF SLABS: General consideratio

direction, Rectan gular slabs spanning in tWo
simply supported, cantilever and continuous slabs as

labs spanning on¢

n of design of slabs, Rectangular s
ditions. Design of

directions for various boundary con
per IS: 456 —-2000.
8 Hours

UNIT -6
DESIGN OF COLUMNS:_G

slenderness ratio for columns,
design of column subject 10 combine

gp - 16 charls.
5 Hours

ener'a'l aspects, effective length of column, loads on columns,
minimum eccentricity, design of short axially loaded columns,
d axial load and uniaxial moment and biaxial moment using

UNIT -7 ‘ o
DESIGN OF FOOTINGS: Introduction, load for footing, Desigh basis I'qr 1|mn} state method,
Design of isolated rectangular footing for axial load and uniaxial moment, design of pedestal.

6 Hours

r cases, effective

ase, loads on stai
ses. With

UNIT -8 .
<fS: General features, types of stair € _
irs, Design of stair ¢@

DESIGN OF STA SES: i .

span as per 1S &% =ne  distribution of loading on std

waistslabs. 6 Hours [}\U«’V IL-";W W/},b[wn
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GEOTECHNICAL ENGINEERING -1

Subject Code  10CV54 1A Marks 125

No. of Lecture Hours/Week 1 04 Exam Hours 103

Total No. of Lecture Hours 152 Exam Marks ~ : 100
PART - A

UNIT- 1

INTRODUCTION: History of soil mechanics, Definition, origin and formation of spil. Phase
Diagram, Voids ratio, Porosity, Percentage Air Voids, Air content, Degree of saturation, Water
content, Specific Gravity of soil solids and soil mass, Densities and Unit weights - Bulk, Dry,
Saturated & Submerged and their inter relationships.

6 Hours

UNIT -2

INDEX PROPERTIES OF SOIL AND THEIR DETERMINATION: ]

Index Properties of soil- Water content , Specific GraVity, Particle size distribution, Relative
Density, Consistency limits and indices, in-situ density, Activity of Clay, Laboratory methods of
determination of index properties of soil: Water content (Oven Drying method & Rapid Moisture
method), Specific gravity of soil solids (Pycnometer and density bottle method), Particle size
distribution (Sieve analysis and Hydrometer analysis only), Liquid Limit- (Casagrande and Cone
penetration methods), Plastic limit and shrinkage limit.

7 Hours

UNIT -3
CLASSIFICATION OF SOILS: Purpose of soil classification, Particle size classification - MIT
classification and IS classifi cation, Textural classification. IS classification - Plasticity chart and
its importance, Field identification of soils,
CLAY MINERALOGY AND SOIL STUCTURE: Single grained, honey combed, flocculent
and dispersed structures, Valence bonds, Soil-Water system, Electrical diffuse double layer,
adsorbed water, base-exchange capacity, Isomorphous substitution. Common clay minerals in soil
and their structures- Kaolinite, Illite and Montmorillonite,

8 Hours

UNIT - 4

FLOW OF WATER THROUGH SOILS: Darcy’s law- assumption and validity, coefficient of
permeability and its determination (laboratory and field), factors affecting permeability,
permeability of stratified soils, Seepage

velocity, Superficial velocity and coefficient of percolation, quick sand phenomena, Capillary
Phenomena: '
S 6 Hours

PART B ..

UNIT -5
SHEAR STRENGTH OF SOIL: Concept of shear strength, Mohr-coulomb theory, conventional
and modified failure envelops, Effective stress concept-total stress, effective stress and Neutral
stress, Concept of pore pressure, Total and elfective shear strength parameters, factors affecting
shear strength of soils, Sensitivity and Thixotropy of clay.

7 Hours

UNIT -6
COMPACTION OF SOIL: Definition, Principle of compaction, Standard and Modified proctor’s
compaction tests, factors affecting compaction, effect of compaction on soil properties, Field
compaction control — compactive effort & method, lift thickness and number of passes, Proctor’s
needle, Compacting equipment,
6 Hours

UNIT -7
CONSOLIDATION 4§,
consolidation theopf;m
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GEOTECHNICAL ENGINEERING LABORATORY

Subject Code : 10CVL67 IA Marks 125
No. of Practical 03 Exam Hours :03
Hours/Week

Total No. of Practical Hours 42 Exam Marks : 50

1. ldentification of gravel type, sand type, silt type and clay types soils, Tests for
determination of Specific gravity (for coarse and fine grained soils) and Water content
(Oven drying method).

3 Hours

2. Grain size analysis of soil sample (sieve analysis).
Hours

3. In situ density by core cutter and sand replacement methods.
3 Hours

4. Consistency Limits — Liquid Limit (Casagrande and Cone Penetration Methods), plastic
limit and shrinkage limit.

3 Hours

5. Standard Proctor Compaction Test and Modified Proctor Compaction Test.
3
Hours

6. Coefficient of permeability by constant head and variable head methods.
3 Hours

7. Strength Tests
a. Unconfined Compression Test
b. Direct Shear Test 3 Hours

c. Triaxial Compression Test (undrained)
3 Hours

8. Consolidation, , Test- Determination of compression index and coefficient of

consolidation.
" 3 Hours
9, Laboratory vane shear test 3 Hours
10. Determination of CBR value 3 Hours

11. a) Demonstration of miscellaneous equipments such as Augers, Samplers, Rapid Moisture
meter, Proctor’s needle.
siegtion of Hydrometer Test.
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ESTIMATION & VALUATION

Subject Code :10CVT3 1A Marks 125

No. of Lecture Hours/Week ;04 Iixam Hours 03

Total No. of Lecture Hours : 52 Exam Marks : 100
PART - A

ESTIMATION: Study of various drawings with estimates, impottant terms, units of
measurement, abstract Methods of taking out quantities and cost — center line method, long and
short wall method or crossing method. Preparation of detailed and abstract estimates for the
following Civil Engineering works — Buildings — RCC framed structur es with flat, sloped RCC
roofs with all Building components,

16 Hours
PART - B

ESTIMATES Different type of estimates, approximate methods of estimating buildings, cost of
materials. Estimation of wooden joineries such as doors, windows & ventilators.

5 Hours

ESTIMATES: Steel truss (Fink and Howe truss), manhole and septic tanks, RCC Culverts.
6 Hours

SPECIFICATIONS: Definition of specifications, objective of writing specifications, essentials in
specifications, general and detail specifications of common item of works in buildings.

5 Hours
PART-C

RATE ANALYSIS: Definition and purpose. Working out quantities and rates for the following
standard items of works — earth work in different types of soils, cement concrete of different
mixes, bricks and stone masonry, flooring, plastering, RCC works, centering and form work for
different RCC items, wood and steel works for doors, windows and ventilators.

6 Hours

MEASUREMENT OF EARTHWORK FOR ROADS: Methods for computation of earthwork —
cross sections — mid sec tion formula or average

end area or mean sectional area, trapezoidal & prismoidal formula with and without cross slopes.
6 Hours

CONTRACTS: Types of contract — essentials of contract agreeme nt — legal aspects, penal
provisions on breach of contract. Definition of the terms — Tender, earnest money deposit, security
deposit, tender forms, documents and types, Acceptance of contract documents. Termination of
contract, completion certificate, quality control, right of contractor, refund of deposit.
Administrative approval — Technical sanction. Nomin al muster roll, measurement books —
procedure for recording and che cking measurements — preparation of bills,

Valuation- Definitions of various terms, method of valuation, Freehold & Leasehold properties,
Sinking fund, depreciation and method of estimating depreciation, Outgoings.

8 Hours
REFERENCE BOOKS:
1. Estimating & Costing, B. N. Dutta, Chand Publisher
2. Quantity Surveying- P.L, Basin S, Chand : New Delhi,
3. Estimating & Specification - S.C. Rangwala :: Charotar publishing house, Anand.
4. Text book of Estimating & Costing- G.S. Birde, Dhanpath Rai and sons : New Delhi.
5. A text book on Estimating, Costing and Accounts- D.D, Kohli and R.C. Kohli S,
Chand ; New Delhi,
6. Contractsand Estimates, B. S. Patil, University Press, 2006,
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CONCRETE AND HIGHWAY MATERIALS LABORATORY

-

Subject Code : 10CVLT8 IA Marks 25

No. of Practical Hours/Week 03 Iixam Hours @03

Total No. of Practical Hours 42 Exam Marks 50
PART - A

CEMENT: Normal Consistency. Setting time, Soundness by Autoclave method, C@mpression
Strength test and Air permeability test for fineness, Specific gravity of cement,

FRESH CONCRETE: Workability - slump, Compaction factor and Vee Bee tests,

HARDENED CONCRETE: Compression strength and(Split tensile tests. Test on flexural
strength of RCC beams, Permeability of concrele.

PART - B
SOIL: Density of Soil by Sand replacement method, CBR Text,

GGREGATES: Crushing, abrasion, impact and Shape tests (Flaky, Elongation, Angularity
niimber) Specific gravity and water absorption.

BITUMINOUS MATERIALS AND MIXES: Specific Gravity, Penetration,Ductility, Softening
point. Flash and fire point. Viscosity. proportioning of aggregate mixes by Rothfuich Method,
Marshall Stability tests
REFERENCE BOOK:

I Relevant IS Codes and IRC Codes.

Highway Material Testing Laboratory Manual by Khanna S K and Justo, - CEG Nemi
Chand & Bros

M. L. Gambhir : Concrete Manual : Dhanpat Rai & sons New — Delhi.




VI -SEMESTER
ADVANCED CONCRETE TECHNOLOGY

Subject Code : 10CV81 1A Marks 125
No. of Lecture Hours/Week 104 Exam Hours 103
Total No. of Lecture Hours 1 52 Exam Marks 2100

DARL A
Trrie T ™

UNIT -1
Importance of Bogue's compounds, Structure of a Hydrated Cement Paste, Volume Iof hydrated
product, porosity of paste and concrete, transition Zone, Elastic Modulus, factors affecting strength
and elasticity of concrete, Rheology of concrete in terms of Bingham's parameter.

7 Hour

UNIT - 2
CHEMICAL ADMIXTURES- Mechanism of chemical admixture, Plasticizers and super
Plasticizers and their effect on concrete property in fresh and hardened state, Marsh cone test for
optimum dosage of super plasticizer, retarder, accelerator, Air-entraining admixtures, new
generation superplasticiser. _
MINERAL ADMIXTURE-Fly ash, Silica fume, GCBS, and their effect on concrete property in
fresh state and hardened state.

6 Hours

UNIT -3

MIX DESIGN - Factors affecting mix design, design of concrete mix by BIS method using
1810262 and current American (ACI)/ British (BS) methods. Provisions in revised 1S10262-2004.

6 Hours

UNIT - 4
DURABILITY OF CONCRETE - Introduction, Permeability of concrete, chemical attack. acid
attack, efflorescence, Corrosion in concrete. Thermal conductivity, thermal diffusivity, specific
heat. Alkali Aggregate Reaction, 1S456-2000 requirement for durability.

7 Hours

PART - B Fa——r

UNIT -5 B : _' R .',“

RMC concrete - manufacture, transporting, placing, precautions, Methods of concreting- Pumping,
under water concreting, shotcrete, High volume fly ash concrete concept, properties, typical mix

Self compacting concrete concept, materials, tests, properties, application and Typical mix.
6 Hours

UNIT - 6

Fiber reinforced concrete =Fibers types and properties, Behavior of FRC in compression, tension
mcluding pre-cracking stage and post-cracking stages, behavior in flexure and shear, Ferro cement -
materials, techniques of manufacture, properties and application

7 Hours

UNIT -7

Light weight concretc-materials properties and types. Typical light weight concrete mix High
density concrete and high performance concrete-materials, properties and applications, typical mix.
6 Hours

UNIT - 8

Test on Hardened concrete-Effect of end condition of specimen, capping, H/D ratio, rate of loading,
moisture COI]dI[ID ipression, tension and flexure tests. Tests on composition of hardened
concrete-cemspEEpnEenipRgginal wic ratio. NDT tests concepts-Rebound hammer, pulse velocity
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UNIT -8 6 Hours
Group Codes: Decoding with Coset Leaders, Hamming Matrices

Rings and Modular Arithmetic: The Ring Structure — Definition and
Examples, Ring Properties and Substructures, The Integers Modulo n

Text Book:
1. Ralph P. Grimaldi: Discrete and Combinatorial Mathematics, , 5"
Edition, Pearson Education, 2004.
(Chapter 3.1, 3.2, 3.3, 3.4, Appendix 3, Chapter 2, Chapter 4.1, 4.2,
Chapter 5.1 to 5.6. Chapter 7.1 to 7.4, Chapter 16.1, 16.2, 16.3, 16.5
to 16.9, and Chapter 14.1, 14.2, 14.3).

Reference Books:

1. Kenncth H. Rosen: Discrete Mathematics and its Applications, o
Edition, McGraw Hill, 2010.

2. Jayant Ganguly: A Treatise on Discrete Mathematical Structures,
Sanguine-Pearson, 2010.

3. D.S. Malik and M.K. Sen: Discrete Mathematical Structures: Theory
and Applications, Cengage Learning, 2004,

4. Thomas Koshy: Discrete Mathematics with Applications, Elsevier,
2005, Reprint 2008.

DATA STRUCTURES WITH C
(Common to CSE & ISE)

Subject Code: 10CS35 LLA.Marks : 25
Hours/Week : 04 Exam Hours: 03
Total Hours : 52 Exam Marks: 100
PART - A
UNIT -1 8 Hours

BASIC CONCEPTS: Pointers and Dynamic Memory Allocation,
Algorithm Specification, Data Abstraction, Performance Analysis,
Performance Measurement

UNIT -2 6 Hours
ARRAYS and STRUCTURES: Arrays, Dynamically Allocated Arrays,
Structures and Unions, Polynomials, Sparse Matrices, Representation of
Multidimensional Arrays

- M .
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UNIT -3 6 Hours
STACKS AND QUEUES: Stacks, Stacks Using Dynamic Arrays, Queues,
Circular Queues Using Dynamic Arrays, Evaluation of Expressions,
Multiple Stacks and Queues.

UNIT -4 6 Hours
LINKED LISTS: Singly Linked lists and Chains, Representing Chains in
C, Linked Stacks and Queues, Polynomials, Additional List operations,
Sparse Matrices. Doubly Linked Lists

PART - B

UNIT -5 6 Hours
TREES - 1: Introduction, Binary Trees, Binary Tree Traversals, Threaded
Binary Trees, Heaps.

UNIT -6

6 Hours
TREES — 2, GRAPHS: Binary Search Trees, Selection Trees, Forests,
Representation of Disjoint Sets, Counting Binary Trees, The Graph Abstract
Data Type.

UNIT -7 6 Hours
PRIORITY QUEUES Single- and Double-Ended Priority Queues, Leftist
Trees, Binomial Heaps, Fibonacci Heaps, Pairing Heaps.

UNIT -8 8 Hours
EFFICIENT BINARY SEARCH TREES: Optimal Binary Search Trees,
AVL Trees, Red-Black Trees, Splay Trees.

Text Book:
1. Horowitz, Sahni, Anderson-Freed: Fundamentals of Data Structures
in C, 2" Edition, Universities Press, 2007.
(Chapters 1,2.1102.6,3,4,5.1t05.3,55t05.11,6.1, 9.1 1 9.5,
10)

Reference Books:
Yedidyah, Augenstein, Tannenbaum: Data Structures Using C and
C++, 2™ Edition, Pearson Education, 2003.

Debasis Samanta: Classic Data Structures, 2™ Edition, PHI, 2009.
Richard F. Gilberg and Behrouz A. Forouzan: Data Structures A
Pseudocode Approach with C, Cengage Learning, 2005.
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Subject Code: 10CS44 LA. Marks : 25
Hours/Week : 04 Exam Hours: 03
Total Hours : 52 Exam Marks: 100

PART - A
UNIT =1 6 Hours

The Unix Operating System, The UNIX architecture and Command Usage,
The File System

UNIT -2 6 Hours
Basic File Attributes, the vi Editor
UNIT -3 7 Hours
The Shell, The Process, Customizing the environment
UNIT -4 7 Hours
More file attributes, Simple filters

PART-B
UNIT -5 6 Hours

Filters using regular expressions,

UNIT-6 6 Hours
Essential Shell Programming

UNIT-7 7 Hours
awk — An Advanced Filter

UNIT -8 7 Hours
perl - The Master Manipulator

Text Book:
1. Sumitabha Das: UNIX — Concepts and Applications, 4™ Edition,
Tata McGraw Hill, 2006,
(Chapters 1.2,2,4,6,7,8,9,10, 11, 12, 13, 14, 18, 19)

Reference Books:
1. Behrouz A. Forouzan and Richard F. Gilberg: UNIX and Shell
Programming, Cengage Learning, 2005.
2. M.G. Venkateshmurthy: UNIX & Shell Programming, Pearson
Education, 2005.

'MICROPROCESSORS
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(Common to CSE & ISE)

Subject Code: 10CS45 ILA. Marks : 25
Hours/Week : 04 Exam Hours: 03
Total Hours : 52 Exam Marks: 100
PART A
UNIT -1 7 Hours

Introduction, Microprocessor Architecture — 1: A Historical Background,
The Microprocessor-Based Personal Computer Syslems.

The Microprocessor and its Architecture: Internal Microprocessor
Architecture, Real Mode Memory Addressing.

UNIT -2 7 Hours
Microprocessor Architecture — 2, Addressing Modes: Introduction to
Protected Mode Memory Addressing, Memory Paging, Flat Mode Memory
Addressing Modes: Data Addressing Modes, Program Memory Addressing
Modes, Stack Memory Addressing Modes

UNIT-3 6 Hours
Programming - 1: Data Movement Instructions: MOV Revisited,
PUSH/POP, Load-Effeclive Address, String Data Transfers, Miscellaneous
Data Transfer Instructions, Segment Override Prefix, Assembler Details.
Arithmetic and Logic Instructions: Addition, Subtraction and Comparison,
Multiplication and Division.

UNIT -4 6 Hours
Programming — 2: Arithmetic and Logic Instructions (continued): BCD and
ASCII Arithmetic, Basic Logic Instructions, Shift and Rotate, String
Comparisons.

Program Control Instructions: The Jump Group, Controlling the Flow of the
Program, Procedures, Introduction to Interrupts, Machine Control and
Miscellaneous Instructions.

PART B
UNIT -5 6 Hours
Programming — 3: Combining Assembly Language with C/C++: Using
Assembly Language with C/C++ for 16-Bit DOS Applications and 32-Bit
Applications
Modular Programming, Using the Keyboard and Video Display, Data
Conversions, Example Programs

24
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3. Uresh Vahalia: UNIX Internals: The New Frontiers, Pecarson
Education, 2001.

COMPILER DESIGN
Subject Code: 10CS63 ILA. Marks : 25
Hours/Week : 04 Exam Hours: 03
Total Hours : 52 Exam Marks: 100
PART - A
UNIT -1 8 Hours

Introduction, Lexical analysis: Language processors; The structure of a
Compiler; The evolution pl programming languages: The science of building
a Compiler; Applications of compiler technology; Programming language
basics.

Lexical analysis: The Role of Lexical Analyzer; Input Buffering:
Specifications of Tokens; Recognition of Tokens.

UNIT -2 6 Hours
Syntax Analysis — 1: Introduction; Context-free Grammars; Writing a
Grammar. Top-down Parsing; Bottom-up Parsing.

UNIT -3 6 Hours
Syntax Analysis — 2: Top-down Parsing; Bottom-up Parsing.

UNIT -4 6 Hours
Syntax Analysis — 3: Introduction to LR Parsing: Simple LR; More powerful
LR parsers (excluding Efficient construction and compaction of parsing
tables) ; Using ambiguous grammars; Parser Generators.

PART -B

UNIT -5 7 Hours
Syntax-Directed Translation: Syntax-directed definitions; Evaluation
orders for SDDs: Applications of syntax-directed translation; Syntax-directed
translation schemes.

UNIT -6 6 Hours
Intermediate Code Generation: Variants of syntax trees; Three-address
code; Translation of expressions; Control flow; Back patching: Switch-
statements; Procedure calls.
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UNIT-7 6 Hours
Run-Time Environments: Storage Organization; Stack allocation of space;
Access to non-local data on the stack; Heap management; Introduction to
garbage collection.

UNIT -8 7 Hours
Code Generation: Issues in the design of Code Generator: The Target
Language; Addresses in the target code; Basic blocks and Flow graphs;
Optimization of basic blocks; A Simple Code Generator

Text Books:

1. Alfred V Aho, Monica S.Lam, Ravi Sethi, Jeffrey D Ullman:
Compilers- Principles, Techniques and Tools, 2™ Edition, Pearson
Education, 2007.

(Chapters 1, 3.1 to 3.4, 4 excluding 4.7.5 and 4.7.6, 5.1 t0 5.4, 6.1,
6.2,64,66,67106.9, 7.1107.5,8.1 t0 8.6.)

Reference Books:
1. Charles N. Fischer, Richard J. leBlanc, Jr.: Crafting a Compiler with
C., Pearson Education, 1991,
2. Andrew W Apple: Modern Compiler Implementation in C,
Cambridge University Press, 1997.
3. Kenneth C Louden: Compiler Construction Principles & Practice.
Cengage Learning, 1997.

COMPUTER NETWORKS - 11

Subject Code: 10CS64 I.LA. Marks : 25
Hours/Week : 04 Exam Hours: 03
Total Hours : 52 Exam Marks: 100
PART - A
UNIT -1 6 Hours

Packet Switching Networks - 1: Network services and internal network
operation, Packet network topology, Routing in Packet networks, Shortest
path routing: Bellman-Ford algorithm.

UNIT -2 6 Hours
Packet Switching Networks — 2: Shortest path routing (continued), Traffic
' management at the Packet level, Traffic management at Flow level, Traffic
management at flow aggregate level.
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Reference Book:

1. B.V. Ramana, Higher Engineering Mathematics, Latest edition, Tata
Me. Graw Hill Publications.

2. Peter V., O'Neil, Engineering Mathematics, CENGAGE Learning
India Pvt Ltd.Publishers

ELECTRONIC CIRCUITS
(Common to CSE & ISE)
Subject Code: 10CS32 LA. Marks : 25
Hours/Week : 04 Exam Hours: 03
Total Hours : 52 Exam Marks: 100
PART - A
UNIT -1 7 Hours

Transistors, UJTs, and Thyristors: Operating Point, Common-Emitter
Configuration, Thermal Runaway, Transistor Switch, Unijunction
Transistors, SCR.

UNIT -2 6 Hours
Field Effect Transistors: Bipolar Junction Transistors versus Field Effect
Transistors, Junction Field Effect Transistors, Metal Oxide Ficld Effect
Transistors, Diflerences between JFETs and MOSFETs,  Handling
MOSFETs, Biasing MOSFETs, FET Applications, CMOS Devices,
Insulated Gate Bipolar Transistors (IGBTs)

UNIT-3 6 Hours
Optoelectronic  Devices: Introduction, Photosensors, Photoconductors,
Photodiodes. Phototransistors, Light-Emitting Diodes, Liquid Crystal
Displays, Cathode Ray Tube Displays, Emerging Display Technologies,
Optocouplers

UNIT - 4 7 Hours
Small Signal Analysis of Amplifiers: Amplifier Bandwidth: General
Frequency Considerations, Hybrid h-Parameter Model for an Amplifier,
Transistor Hybrid Model, Analysis of a Transistor Amplifier using complete
h-Parameter Model, Analysis of a Transistor Amplifier Configurations using
Simplified h-Parameter Model (CE configuration only). Small-Signal
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Analysis of FET Amplifiers, Cascading Amplifiers, Darlington Amplifier,
Low-Frequency Response of Amplifiers (BIT amplifiers only).

PART - B

UNIT -5 6 Hours
Large Signal Amplifiers, Feedback Amplifier: Classification and
characteristics of Large Signal Amplifiers, Feedback Amplifiers:
Classification of Amplifiers, Amplifier with Negative Feedback, Advantages
of Negative Feedback, Feedback Topologies, Voltage-Series (Series-Shunt)
Feedback, Voltage-Shunt (Shunt-Shunt) Feedback, Current-Series (Series-
Series) Feedback, Current-Shunt (Shunt-Series) Feedback.

UNIT - 6 7 Hours
Sinusoidal Oscillators, Wave-Shaping Circuits: Classification of
Oscillators, Conditions for Oscillations: Barkhausen Criterion, Types of
Oscillators, Crystal Oscillator, Voltage-Controlled Oscillators, Frequency
Stability.

Wave-Shaping Circuits: Basic RC Low-Pass Circuit, RC Low-Pass Circuit as
Integrator, Basic RC High-Pass Circuit, RC High-Pass Circuil as
Differentiator, Multivibrators, Integrated Circuit (1C) Multivibrators.

UNIT -7 7 Hours
Linear Power Supplies, Switched mode Power Supplies: Lincar Power
Supplies: Constituents of a Linear Power Supply, Designing Mains
Transformer; Linear IC Voltage Regulators, Regulated Power Supply
Parameters.

Switched Mode Power Supplies: Switched Mode Power Supplies, Switching
Regulators, Connecting Power Converters in Series, Connecting Power
Converters in Parallel

UNIT-8 6 Hours
Operational Amplifiers: Ideal Opamp versus Practical Opamp, Performance
Parameters, Some Applications: Peak Detector Circuit, Absolute Value
Circuit, Comparator, Active Filters, Phase Shifters, Instrumentation
Amplifier, Non-Linear Amplifier, Relaxation Oscillator, Current-To-Voltage
Converter, Voltage-To-Current Converter, Sine Wave Oscillators.

Text Book:

1. Anil K Maini, Varsha Agarwal: Electronic Devices and Circuits,
Wiley, 2009.
(4.1,42,47,4.8,5.1105.3,5.5,5.6,5.8,5.9,5.13,5.14, 6.1,6.3,
7.1107.5,7.10 to 7.14, Listed topics only from 8, 10.1, 11, 12.1,
12.2,12.3,12.5, 13.1 to 13.6, 13.9, 13.10, 14.1, 14.2, 14.6, 14.7,
15.1,15.510 15.7.16.3, 16.4, 17.12 to 17.22)




LEX and YACC, LEX and Hand- Written Lexers, Using LEX - Regular
Expression, Examples ol Regular Expressions, A Word Counting Program,
Parsing a Command Line.

UNIT -8 6 Hours
Lex and Yace - 2: Using YACC — Grammars, Recursive Rules, Shift/Reduce
Parsing, What YACC Cannot Parse, A YACC Parser - The Definition
Scction, The Rules Section, Symbol Values and Actions, The LEXER,
Compiling and Running a Simple Parser, Arithmetic Expressions and
Ambiguity, Variables and Typed Tokens.

Text Books:

I. Leland.L.Beck: System Software, 3" Edition, Pearson Education,
1997,
(Chapters 1.1 to 1.3, 2 (except 2.5.2 and 2.5.3), 3 (except 3.5.2 and
3.5.3), 4 (except 4.4.3)) '

2. John.R.Levine, Tony Mason and Doug Brown: Lex and Yacc,
O'Reilly, SPD, 1998.
(Chapters 1, 2 (Page 2-42), 3 (Page 51-65))

Reference Books:

1. D.M.Dhamdhere: System Programming and Operating Systems, i
Edition, Tata McGraw - Hill, 1999,

OPERATING SYSTEMS

Subject Code: 10CS53 LA. Marks : 25
Hours/Week : 04 Exam Hours: 03
Total Hours : 52 Exam Marks: 100
PART - A
UNIT -1 6 Hours

Introduction to Operating Systems, System structures: What operating
systems do; Computer System organization; Computer System architecture;
Operating System  structure; Operating System operations; Process
management; Memory management; Storage management; Protection and
sccurity; Distributed system; Special-purpose systems; Computing
vironments.Operating System Services; User - Operating System interface;
em calls; Types of system calls; System programs: Operating System
and implementation; Operating System structure; Virtual machines;
ating System generation; System boot.
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UNIT -2 7 Hours
Process Management: Process concept; Process scheduling; Operations on
processes; Inter-process communication. Multi-Threaded Programming:
Overview; Multithreading models; Thread Libraries;  Threading issues.
Process Scheduling: Basic concepts; Scheduling criteria;  Scheduling
algorithms: Multiple-Processor scheduling; Thread scheduling.

UNIT -3 7 Hours
Process Synchronization : Synchronization: The Critical section problem:
Peterson’s  solution; Synchronization hardware; Semaphores; Classical
problems of synchronization; Monitors,

UNIT -4 6 Hours
Deadlocks: Deadlocks: System model; Deadlock characterization; Methods
for handling deadlocks; Deadlock prevention; Deadlock avoidance; Deadlock
detection and recovery from deadlock.

PART - B

UNIT -5 7 Hours
Memory Management: Memory Management Strategies: Background,
Swapping; Contiguous memory allocation; Paging; Structure of page table;
Segmentation. Virtual Memory Management: Background; Demand paging;
Copy-on-wrile: Page replacement; Allocation of frames; Thrashing.

UNIT -6 7 Hours
File System, Implementation of File System: File System: File concept;
Access methods; Directory structure; File system mounting; File sharing;
Protection. Implementing File System: File system structure; File system
implementation; Directory implementation; Allocation methods; Free space
management

UNIT -7 6 Hours
Secondary Storage Structures, Protection : Mass storage structures; Disk
structure; Disk attachment; Disk scheduling; Disk management; Swap space
management. Protection: Goals of protection, Principles of protection,
Domain of protection, Access matrix, Implementation of access matrix,
Access control, Revocation of access rights, Capability-Based systems.

UNIT -8 6 Hours - -
Case Study: The Linux Operating System: Linux history; Design
principles; Kernel modules; Process management; Scheduling; Memory
management; File systems, Input and output; Inter-process communication.
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COMPUTER ORGANIZATION

Subject Code: 10CS46 ILA. Marks : 25
Hours/Week : 04 Exam Hours: 03
Total Hours : 52 Exam Marks: 100
PART — A
UNIT - 1 6 Hours

Basic Structure of Computers: Computer Types, Functional Units, Basic Operational
Concepts. Bus Structures, Performance — Processor Clock, Basic Performance Equation,
Clock Rate. Performance Measurement, Historical

Perspective
Machine Instructions and Programs: Numbers. Arithmetic Operations and

Characters, Memory Location and Addresses, Memory Operations,
Instructions and Instruction Sequencing,

UNIT -2 7 Hours
Machine Instructions and Programs contd.: Addressing Modes, Assembly Language,

Basic Input and Output Operations, Stacks and Queues.
Subroutines, Additional Instructions. Encoding of Machine Instructions

UNIT -3 6 Hours
Input/Output Organization: Accessing 1/0 Devices, Interrupts — Interrupt
Hardware, Enabling and Disabling Interrupts, Handling Multiple Devices,
Controlling Device Requests, Exceptions, Direct Memory Access, Buses

UNIT - 4 7 Hours
Input/Output Organization contd.: Interface Circuits, Standard I/O Interfaces — PCI

Bus, SCSI Bus, USB

PART —B

UNIT -5 7 Hours
Memory System: Basic Concepts, Semiconductor RAM Memories, Read Only
Memories, Speed, Size, and Cost, Cache Memories — Mapping
Functions, Replacement Algorithms, Performance Considerations, Virtual Memories,

Secondary Storage

UNIT -6 7 Hours

ultiplication of Positive Numbers, Signed Operand Multiplication,
lication, Integer Division, Floating-point Numbers and Operations

6 Hours

3 ) cessing Unit: Some Fundamental Concepts, Execution of a Complete
Ihst‘ruc on, Multiple Bus Organization, Hard-wired Control,
Mlcropmfframmed Control
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UNIT - 8 6 Hours
Multicores, Multiprocessors, and Clusters: Performance, The Power Wall,
The Switch from Uniprocessors to Multiprocessors, Amdahl’s Law, Shared Memory
Multiprocessors, Clusters and other Message Passing Multiprocessors, Hardware
Multithreading, SISD, IMD, SIMD, SPMD, and Vector.

Text Books:
1. Carl Hamacher, Zvonko Vranesic, Safwat Zaky: Computer
Organization, 5™ Edition, Tata McGraw Hill, 2002.
(Listed topics only from Chapters 1, 2,4, 5,6, 7)
David A. Patterson, John L. Hennessy: Computer Organization and Design — The
Hardware / Software Interface ARM Edition, 4™ Edition, Elsevier, 2009.
(Listed topics only)

]

Reference Books:
1. William Stallings: Computer Organization & Architecture, 7" Edition, PHI, 2006.
2. Vincent P. Heuring & Harry F. Jordan: Computer Systems Design and Architecture,
2" Edition, Pearson Education, 2004.
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V SEMESTER

SOFTWARE ENGINEERING

Subject Code: 101851 LA.Marks : 25
Hours/Week : 04 Exam Hours: 03
Total Hours : 52 Exam Marks: 100

PART - A

UNIT -1 6 Hours
Overview: Introduction: FAQ's about software engineering, Professional and
ethical responsibility.

Socio-Technical systems: Emergent system properties; Systems engineering;
Organizations, people and computer systems; Legacy systems.

UNIT -2 6 Hours
Critical Systems, Software Processes: Critical Systems: A simple safety-
critical system: System dependability: Availability and reliability.
Software Processes: Models, Process iteration, Process activities; The
Rational Unified Process; Computer Aided Software Engineering.

UNIT -3 7 Hours
Requirements: Software Requirements: Functional and Non-functional
requirements; User requirements; System requirements; Interface
specification; The software requirements document.

Requirements Engineering Processes: Feasibility studies; Requirements
elicitation and  analysis; Requirements validation; Requirements
management.

UNIT -4 7 Hours
System models, Project Management: System Models: Context models:
Behavioral models; Data models; Object models; Structured methods.

Project Management: Management activities; Project planning; Project
scheduling; Risk management

PART - B

UNIT -5 7 Hours
Software Design: Architectural Design: Architectural design decisions;

bat) System organization; Modular decomposition styles; Control styles.
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Object-Oriented design: Objects and Object Classes; An Object-Oriented
design process: Design evolution.

UNIT -6 6 Hours
Development: Rapid Soltware Development: Agile methods; Extreme
programming; Rapid application development,
Software Evolution: Program evolution dynamics; Software maintenance;
Evolution processes; Legacy system evolution,

UNIT -7 7 Hours
Verification and Validation: Verification and Validation: Planning;
Software inspections; Automated static analysis; Verification and formal
methods.

Software testing: System testing: Component testing: Test case design; Test
automation.

UNIT -8 6 Hours
Management: Managing People: Selecting staff: Motivating people;
Managing people; The People Capability Maturity Model.

Software Cost Estimation: Productivity; Estimation techniques: Algorithmic
cost modeling, Project duration and staffing.

Text Books:
I. lan Sommerville: Software Engineering, 8" Edition, Pearson
Education, 2007.
(Chapters-: 1,2,3,4,5,6,7, 8,11, 14, 17, 21, 22, 23, 25, 26)

Reference Books:
1. Roger.S.Pressman: Software Engineering-A Practitioners approach,
7" Edition, Tata McGraw Hill, 2007.
2. Pankaj Jalote: An Integrated Approach to Software Engineering,
Wiley India, 2009.

SYSTEM SOFTWARE

Subject Code: 10CS52 ILA. Marks : 25
Hours/Week : 04 Exam Hours: 03
Total Hours : 52 . Exam Marks: 100
PART - A
UNIT -1 6 Hours

Machine Architecture: Introduction, System Software and Machine
chitecture, Simplified Instructional Computer (SIC) - SIC Machine
itecture, SIC/XE Machine Architecture, SIC Programming Examples.
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10. Write a C/C++ program to set up a real-time clock interval timer
using the alarm API,

List of Experiments for Compiler Design: Design, develop, and
execute the following programs.

1. Write a C program to implement the syntax-directed definition of “if
E then S1” and *if E then S1 else S2”. (Refer Fig. 8.23 in the text
book preseribed for 06CS62 Compiler Design, Alfred V Aho, Ravi
Sethi, and Jeffrey D Ullman: Compilers- Principles, Techniques and
Tools, 2™ Edition, Pearson Education, 2007).

12. Write a yacc program that accepts a regular expression as input and
produce its parse tree as output.

Note: In the examination each student picks one question from
the lot of all 12 questions.

VII SEMESTER

OBJECT-ORIENTED MODELING AND DESIGN

Subject Code: 10CS71 ILA. Marks : 25
Hours/Week : 04 Exam Hours: 03
Total Hours : 52 Exam Marks: 100
PART - A
UNIT -1 7 Hours

Introduction, Modeling Concepts, class Modeling: What is Object
Orientation? What is OO development? OO themes; Evidence for usefulness
of 00 development; OO modeling history

Modeling as Design Technique: Modeling; abstraction; The three models.
Class Modeling: Object and class concepts; Link and associations concepls;
Generalization and inheritance; A sample class model; Navigation of class
models; Practical tips.

UNIT-2 6 Hours
Advanced Class Modeling, State Modeling: Advanced object and class
concepts; Association ends; N-ary associations; Aggregation; Abstract
classes; Multiple inheritance; Metadata; Reification; Constraints; Derived
data; Packages; Practical tips.

67
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State Modeling: Events, States, Transitions and Conditions; State diagrams;
State diagram behavior; Practical tips.

UNIT -3 6 Hours
Advanced State Modeling, Interaction Modeling: Advanced State
Modeling: Nested state diagrams; Nested states; Signal generalization;
Concurrency; A sample state model: Relation of class and state models;
Practical tips.

Interaction Modeling: Use case models; Sequence models; Activity models.
Use case relationships; Procedural sequence models: Special constructs for
activity models.

UNIT -4 7 Hours
Process Overview, System Conception, Domain Analysis: Process
Overview:; Development stages; Development life cycle,

System Conception: Devising a system concept; Elaborating a conecept;
Preparing a problem statement.

Domain Analysis: Overview of analysis; Domain class model; Domain state
model; Domain interaction model; Iterating the analysis.

PART-B

UNIT -5 7 Hours
Application Analysis, System Design: Application Analysis: Application
interaction model: Application class model; Application state model: Adding
operations.

Overview of system design; Estimating performance; Making a reuse plan:
Breaking a system in to sub-systems: Identifying concurrency; Allocation of
sub-systems; Management of data storage; Handling global resources;
Choosing a software control strategy; Handling boundary conditions; Setting
the trade-oflT priorities; Common architectural styles; Architecture of the
ATM system as the example.

UNIT -6 7 Hours
Class Design, Implementation Modeling, Legacy Systems: Class Design:
Overview of class design; Bridging the gap; Realizing use cases; Designing
algorithms; Recursing downwards, Refactoring; Design optimization;
Reification of behavior; Adjustment of inheritance; Organizing a class
design; ATM example,

Implementation Modeling: Overview of implementation; Fine-tuning classes;
ine-tuning generalizations; Realizing associationS' Testing.

iteraction model; Bul]dmg the Slate model; Reverse engmecrmg tips;
ing; Maintenance.

o 6 Hours
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MANAGEMENT AND ENTREPRENEURSHIP

Subject Code: 10AL61 ILA. Marks : 25
Hours/Week : 04 Exam Hours: 03
Total Hours : 52 Exam Marks: 100
PART-A

UNIT-1 7 Hours

MANAGEMENT: Introduction — Meaning — nature and characteristics of Management,
Scope and functional areas of management — Management as a science, art or profession

Management & Administration — Roles of Management, Levels of Management,
Development of Management Thought — early management approaches — Modern
management approaches.
UNIT-2 6 Hours

PLANNING: Nature, importance and purpose of planning process — Objectives — Types of
plans (Meaning only) — Decision making — Importance of planning — steps in planning &
planning premises - Hierarchy of plans.

UNIT-3 6 Hours
ORGANIZING AND STAFFING: Nature and purpose of organization — Principles of
organization — Types of organization — Departmentation — Committees — Centralization Vs
Decentralization of authority and responsibility — Span of control - MBO and MBE (Meaning
only) Nature and importance of Staffing — Process of Selection & Recruitment (in brief)

UNIT-4 7  Hours
DIRECTING & CONTROLLING: Meaning and nature of directing — Leadership styles,
Motivation Theories, Communication — Meaning and importance —Coordination,meaning
and importance andTechniques ofCo — ordination.Meaning and steps in controlling —
Essentials of a sound control system -Methods of establishing control (in brief)

PART-B-(ENTREPRENEURSHIP)

UNIT-5 6 Hours
ENTREPRENEUR: Meaning of Entrepreneur; Evolution of the Concept, Functions of an

/TEEQ%“:neur, Types of Entrepreneur, Intrapreneur — an emerging Class. Concept of
B Entle

/C

prencurship — Evolution of Entrepreneurship, Development of Entrepreneurship; Stages

- in  entrepreneurial process; Role of entrepreneurs in Economic Development;

 Entrepreneurship in India; Entrepreneurship - its Barriers.
e

UNIT-6 6 Hours
SMALL SCALE INDUSTRY Definition; Characteristics; Need and rationale: Objectives;
Scope: role of SSI in Economic Development. Advantages of SSI Steps to start an SSI —
Government policy towards SSI; Different Policies of S.S.1.; Government Support for S.S.I.
during 5 year plans, Impact of Liberalization, Privatization, Globalization on S.5.1., Effect
of WTO/GATT Supporting Agencies of Government for S.5.!., Meaning; Nature of Support;
Objectives; Functions; Types of Help; Ancillary Industry and Tiny Industry (Definition

only).
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UNIT-7 6 Hours
INSTITUTIONAL SUPPORT: Different Schemes; TECKSOK; KIADB; KSSIDC; KSIMC;
DIC Single Window Agency: SIST; NSIC; SIDBI; KSFC.

UNIT-8 6  Hours
PREPARATION OF PROJECT : Meaning of Project; Project Identification; Project
Selection; Project Report; Need and Significance of Report; Contents; formulation;
Guidelines by Planning Commission for Project report; Network Analysis; Errors of Project
Report; Project Appraisal. Identification of Business Opportunities: Market Feasibility
Study; Technical Feasibility Study; Financial Feasibility Study & Social Feasibility Study

TEXT BOOKS:

1. Principles of Management — P.C. Tripathi, P.N. Reddy — Tata McGraw Hill, 2007.
2. Dynamics of Entrepreneurial Development & Management — Vasant Desai:, Himalaya

Publishing House, 2007.
3. Entrepreneurship Development — Poornima M Charantimath — Small Business Enterprises,
Pearson Education, 2006.
REFERENCE BOOKS:

1. Management Fundamentals Concepts, Application, Skill Development — Robert Lusier —
,Thompson, 2007.
2. Entrepreneurship Development — S. S. Khanka, S. Chand & Co.. 2007.
3. Management — Stephen Robbins: 17th Edition, Pearson Education / PHI, 2003.
4. Web Sites for the Institutions listed in the Unit 7 on Institutional Support.
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Anti-theft intimation of vehicle over android smart phones

CHAPTER 1

Preamble

1.1 Introduction to vehicle tracking system

GSM and GPS based vehicle location and tracking system will provide effective, real time
vehicle location, mapping and reporting this information value and added by improving the
level of services provided. A GPS-based vehicle tracking system will inform where your
vehicle is and where it has been, how long it has been. The system uses geographic position
and time information from the Global Positioning Satellites. The system has an "On- Board
Module" which resides in the vehicle to be tracked and a "Base Station" that monitors data

- from the various vehicles. The On-Board module consists of GPS receiver, 2 GSM modem.

A vehicle tracking system combines the installation of an electronic device in a vehicle, or
fleet of vehicles, with purpose-designed computer software to enable the owner or a third
party to track the vehicles location, collecting data in the process. Modern vehicle tracking
systems commonly use Global Positioning System (GPS) technology for locating the
Vehicle. To achieve automatic Vehicle Location system that can transmit the location
information in real time. The information is transmitted to Tracking server using
GSM/GPRS modem on GSM network by using SMS or using direct TCP/IP connection with
Tracking server through GPRS. Tracking server also has GSM/GPRS modem that receives

vehicle location information via GSM network and stores this information in database. This

DEPT OF CSE, NIT RAICHUR Page1



1.5 Problem definition

The recent popularity in tracking of a vehicle system has encouraged the invention of GPS
and GSM based vehicle tracking system. However the growth of the technology and the
increase in need of the better vehicle security there is a strong emphasis on developing
measures to prevent from theft and to avoid damage, this system has developed. Providing a
secure environment to the vehicles is a challenge in recent security technology. So based on
the challenges of providing security over vehicles this concept of gps/gsm based vehicle
tracking and antitheft intimation along with locking the vehicle by the owner automatically by

the remote based mode of wireless communication with the help android compatible

application present in owner’s mobile.
1.6 Objective

The objective of this project is to achieve a design of such system that can give information
of the vehicle position every time when there’s a request for it. The main goal of this project
is to provide a security to the owner or the authorized user of the vehicle, by preventing the
system from unauthorized access or the theft prevention of vehicle. It mainly involves the
installation of the system with gps and gsm connectivity, inside a vehicle. The objective of

this project is in following:

1. Input is the process of piezo electric mechanism of the accident sensor or the automatic

start up of the system when engine of owner’s vehicle becomes ON state.
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Anti-theft intimation of vehicle over android smart phones

CHAPTER 3

REQUIREMENT ANALYSIS

3.1 Software requirements

|. Compiler: Keil compiler UVersion 4

2. Language: Embedded C or Assembly

3.2 Hardware requirements

—

. ARM 7/ Cortex M3
LCD

Relay Driver
Relays

Resistors
Capacitors

LEDs, Crystal
Diodes,

T

. Transformer
~ 10. Voltage Regulator
‘u,: 11. Push Button

W
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UML DIAGRAMS

4.1 USE CASE DIAGRAM

UML or Unified Modeling Language is "a standard notation for the modeling of real-world
objects and systems". This language has various types of diagrams which are divided into
two categones: structural diagrams and behavior diagrams. Structural diagrams emphasizes
clement that must be present in the system that is being modeled whereas behavioral

diagrams illustrates what must happen in the system that is being modeled.

CURRENT
LOCATION

OWNER 2

Fig 4.1.1 Use case diagram Hgvoduyn Inshiluie ai. .!er.h-nolngy {Igﬁ
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4.3 DATA FLOW DIAGRAM

The DFD is also called as bubble chart. It is a simple graphical formalism that can be used to

represent a system in terms of input data to the system, various processing carried out on this
data. and the output data is generated by this system.

g bf‘ Etart |

Owner receives confirmation of
message

[ Ignore

l

Owner clicks 1 in the keypad on the
DTMF app

Vehicle gets locked

l

Owner gets message containing latitude and
longitude of location of vehicle

!

Owner uses latitude and longitude values to search exact
location of vehicle in Google map

4

wner can optionally send message to his close friends

l

To unlock the vehicle owner press 2 in the DTMF app
Keypad
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rocessor:
4 ARMPp

.'\RM is computer processor based RISC architecture. A RISC -hased computer desim

ans \ AV - T i - .
appl"?‘f"-'h means  ARN  processors require stigntficantly  fewer transistors than typieal

1 AVverapce ¢y e sgeg w
]-,n-.c{:ssl.\r,k in average computers. This approach reduces costs, heat and power use The low

powst consumption of ARM processors has made them very popular:

3 ~141 S I 5 . .
The ARM architecture (32-bit) is the most widely used architecture in mobile devices. and maost

r\(\puiﬁ! 32-bit onc in embedded systems.

s, Buffers:
Buffers do not affect the logical state of a digital signal (i.e. a logic | input results in a logic |

output whereas logic 0 input results in a logic 0 output). Buffers are normally used to provide

extra current drive at the output but can also be used to regularize the logic present at an

interface

6. Drivers:

This section is used to drive the relay where the output is complement of input which is

applied to the drive but current will be amplified.

7. Relays:

It is an electromagnetic device which is used to drive the load connected across the relay and

the o/p of relay can be connected to controller or load for further processing.

8. Buzzer:

A buzzer or beeper is mechanical, electromechanical, or piezoelectric. Typical uses of buzzers
and beepers include alarm devices, timers and confirmation of user input such as a mouse

click or keystroke.

9. DC motor:

ies on the fact that like magnet poles repels and unlike magnetic poles attracts

il of wire with a current running through it gencrates an electromagnetic field

DEPT OF CS‘E =

SR er & 4 J {/“

Havodoya Institute of Technology (K!7/
RAICHUR-584 103

\

<. f"'xavyb»-bﬁﬁ%@fﬁ
oo : RiNC PAL A1 (



Anti-theft intimation of vehicle over android smart phones

6.4 CIRCUIT DIAGRAM & EXPLANATION

{. POWER SUPPLY UNIT

The circuit needs two different voltages, +5V & +12V, (o work. These dual voltages are

supplied by this specially designed power supply.

The power supply, unsung hero of every electronic circuit, plays very important role in
smooth running of the connected circuit. The main object of this ‘power supply’ is, as the
name itself implies, to deliver the required amount of stabilized and pure power to the circuit.

Every typical power supply contains the following sections:

1. Step-down Transformer: The conventional supply, which is generally available to the user,
is 230V AC. It is necessary to step down the mains supply to the desired level. This is
achieved by using suitably rated step-down transformer. While designing the power supply, it
is necessary to go for little higher rating transformer than the required one. The reason for this
is, for proper working of the regulator IC (say KIA 7805) it needs at least 2.5V more than the

expected output voltage

2. Rectifier stage: Then the step-downed Alternating Current is converted into Direct Current.
This rectification is achieved by using passive components such as diodes. If the power
supply is designed for low voltage/current drawing loads/circuits (say +5V), it is sufficient to
employ full-wave rectifier with centre-tap transformer as a power source. While choosing the

diodes the PIV rating is taken into consideration.

3. Filter stage: But this rectified output contains some percentage of superimposed AC
ripples. So to filter these AC components filter stage is built around the rectifier stage. The
cheap, reliable, simple and effective filtering for low current drawing loads (say up to 50 mA)
is done by using shunt capacitors. This electrolytic capacitor has polarities, take care while

connecting the circuit.

4. Voltage Regulation: The filtered DC output is not stable. It varies in accordance with the
fluctuations in mains supply or varying load current. This variation of load current is
observed due to_ yoltage drop in transformer windings, rectifier and filter circuit. These
variationsZcn

R
malfurefi mg of many electronic circuits. For example, the circuit boards which are

a LA s

\.&s

BE* ov)tg‘ut voltage may cause inaccurate or erratic operation or even
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CIRCUIT DIAGRAM OF +SV & +12V FULL WAVE REGULATED POWER

IC1 9
IC1 +12V
o— Dir 7812 — | _
S +5V
AL — I
230AC (/‘\ e —— e =il
i C2 c3
c4
D2
|
SUPPLY
Fig 6.4.1 Full wave regulated power supply
Parts List:
SEMICONDUCTORS
IC1 7812 Regulator IC 1
IC2 7805 Regulator IC 1
Dl1& D2 1N4007 Rectifier Diodes 2
CAPACITORS
1000 pf/25V Electrolytic !
3

0.1pF Ceramic Disc type

230V AC Pri,14-0-14 1Amp Sec

Transformer
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Anti-theft Intimation of vehicle over android smart phones

communigation between mobile telephones (mobile stations), base stations (cell sites), and

switching systems.
pigital Media Formats - GSM is designed to transfer digital information. The initial version
f GSM transmitted digital media in circuit switched (continuous transmission) form and

|ater versions of GSM deliver data in packet data form.

Functional sections: GSM System composed of three key sessions.

;. Mobile Stations (MS) - A device that converts media to and from GSM radio signals.

5. Base Station Subsystem (BSS) - Assemblies that convert digital signals to radio signals
that can be sent to mobile devices and receive radio signals that can be converted back to their
digital form. The BSS is divided into base station - BS - parts that are located at the cell site
and base station controllers - BSC - that coordinate the distribution and reception of
communication connections

3. Network  and Switching  System (NSS)- The NSS  performs
the interconnection between the base station parts and other networks such as the public
switched telephone network - PSTN - and public Internet. The NSS is composed of circuit

data and packet data switches, databases, and administrative control services.

A GSM network consists of several functional entities, whose functions and interfaces are

defined. The GSM network can be divided into following broad parts.

The Mobile Station (MS)

\
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CTURALOVERVIEW:

ArcHITE
M‘?TDMI’S is a general purpose 32-bit microprocessor,

The AR N ‘ which offers
]pgrforma”cc and very low power consumption. The ARM architecture is based on
::duccd Instruction Set Computer (RISC) principles, and the instruction set and related
e mechanism are much simpler than those of micro programmed Complex Instruction
zZt Computers (CISC). This simplicity results in a high instruction throughput and impressive
ealtime nterrupt response from a small and cost-effective processor core. Pipeline

echniques are employed so that all parts of the processing and memory system scan operate
CgminuouS]}" Typically, while one instruction is being executed, its successor is being
gecoded, and a third instruction is being fetched from memory. The ARM7TDMI-S processor
4lso employs a unique architectural strategy known as Thumb, which makes it ideally suited
10 high-volume applications with memory restrictions, or applications where code density is
an issue. The key idea behind Thumb is that of a super-reduced instruction set. Essentially,

theARM7TDMI-S processor has two instruction sets:

1. The standard 32-bit ARM set.
2. A 16-bit Thumb set.

The Thumb set’s 16-bit instruction length allows it to approach twice the density of standard
ARM code while retaining most of the ARM’s performance advantage over a traditionall6-
bit processor using 16-bit registers. This is possible because Thumb code operates on the
same32-bit register set as ARM code. Thumb code is able to provide up to 65 % of the code
size of ARM, and 160 % of the performance of an equivalent ARM processor connected to a
16-bitmemory system. The particular flash implementation in the [LPC2141/42/44/46/48
allows for ful] speed execution also in ARM mode. It is recommended to program
Performance critical and short code sections (such as interrupt service routines and DSP

algorithms) in ARM mode. The impact on the overall code size will be minimal but the speed

C2141f42f4f4f46f43 incorporates a 32kB, 64kB, 128kB, 256kB and SI2KD flash

System respectively. This memory may be used for both code\and data storage.
gl‘&mmmg of the flash 3 a S\@\thr@ @R‘/ ’_(,,-—
D lPA

accomplished in several

nemory may be
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Fig 6.4.6 Hex buffer 1C4040

ULN 2003: Since the digital outputs of the some circuits cannot sink much current, they are
not capable of driving relays directly. So, high-voltage high-current Darlington arrays are
designed for interfacing low-level logic circuitry and multiple peripheral power loads. The
series ULN2000A/L ICs drive seven relays with continuous load current ratings to 600mA for
€ach input. At an appropriate duty cycle depending on ambient temperature and number of
drivers tumed ON simultaneously, typical power loads totaling over 260W [400mA x 7, 95V]
an be controlled. Typical loads include relays, solenoids, stepping motors, magnetic print

ha . "

mm,e ™, multiplexed LED and incandescent displays, and heaters. These Darlington arrays
a £y st = ‘_\
?'ﬂ_lmmht‘d' u Iﬁ\-pin dual in-line plastic packages (suffix A) and 16-lead surface-mountable

s DI devices are pinned with outputs opposite inputs to facilitate case of
e :I i 1 i - tputs. As
.layou_t. The input of ULN 2003 is TTL-compatible open col'le-cb r ;)ti El)l\i\ﬁb
YN *S ?,‘Butputs can sink a maximum collector current of 500 mA, mml;

"De easily

RAICHUR-584 103

A

\_,’\/I = __/,’;'_

qeenpoler (7 |
o tesditateat Tachggloay (N y

o additional free-wheeling clamp MNoveddgo ted



burisauibu3
uonealunwwo)
pue S21U0J193|3



2005 - 'C,

MICROCONTROLLERS
(Common to EC/TC/EEAT/BM/ML)

Sub Code H 10542 IA Marks $ 15
Hrs/ Week : 04 Exam Hours ! 03
Total Hrs. ! 52 Exam Marks 5 100
PART=A
UNIT I;
Introduction, Microprocessors and

Microprocessors and microcontroller,
Microcontrollers, RISC & CISC CPU Architectures, Harvard & Von-

Neumann CPU architecture, Computer software,
itecture:: Introduction, Architecture of 8051, f

8051, Memory organization, | External Memory. interfacing, Stacks.
- . 6 Hours

UNIT 2:
Address!'ng Modes: Introduction, Instruction syntax, Data types, Subroutines,
Addressing modes: Immediate addressing , Register addressing, Direct
addressing, Indirect addressing, rclative addressing, Absolute addressing,

Long addressing, Indexed addressing, Bit inhcrent addressing, bit direct

addressing,
Instruction set: Instruction timings, 8051 instructions: Data transfer
instructions,  Arithmetic énstructions, Logical instructions, Branch

nipulation instruction.

instructions, Subroutine instructions, Bit ma

6 Hours
UNIT 3: .
8051 programming: Assembler directives, Assembly language programs and
Time delay calculations. 6 Hours
UNIT 4:

s: Basics of 1/0 concepts, (/O Por
D,3Keyboard, parallel and senal A
r NIy v e G T e
' acing and progran

8051 Interfacing and A pplicati

on, Interfacing 8051 to LCD
epper motor mféffééfﬁg‘fﬁ’!ﬁa D

UNIT 5: .
8051 Interrupts and Timers/counters: Basics 8051 interrupt
structure, Timers and Counters, 8051 timers/c amming 8051
tim assembly and C. ““6 Hours

L1IT] d.
i+ 3k i v ]
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UNIT 6:
8051 Serial Communication: Dgi:qmmmuulutl_oh, Basics of Scrial Data
Communication, 8051 Serial Comiunication, cﬁfﬁ"c!lons lo RS-232, Serial
communication Programming in assembly and C, '
8255A" Programmable Peripheral Inferface:, Architecture of B255A, 10
addressing,, I/0 devices interfacing with 8051 using 8255A, )

, 6 Hours

Course Aim — The MSP430 microcontroller is ideally suited for development
of low-power embedded systems that must run on batteries for many years,

cnergy harvested from the environment, This is possible due to the ultra-low
Power operation of MSP430 and the fact that jt provides a complete system
solution including a RISC CPU, flash memory, on-chip data converters and

set, Clock system, Memory subsystem, Key differentiating factors between
different MSP430 families.

2 Hours
lntroduct_ion to Code Composer Studio (CCS v4), Understanding how to
use CCS for Assembly, ' ¢ Assembly+C projects for - MSP430
microcontrollers, Interrupt programming. '

_ 3 Hours
Digital I/0 - /o POrts programming. using C'and assembly, Understanding
the muxing scheme of the MSP430 pins, 2 Hours

UNIT 8:
On-chip peripherals, Watchdog Timer, Comparator, Op-Amp, L‘Basic
Jimer, Real Time Clock (RTC), ADC, DAC. Sp 16, LCD, DMA. -

2 Hours
Using the Low-power features of MSP430. Clock system, low-power
modes, Clock request feature, Low-power Programming and Interrupt.

23
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Interfacing LED, LCD, External memory, Seven segment LED modules
interfacing, Example - Real-time clock, S——

Casc Studics of applications of MSP430 - Data acquisition system, Wired
Sensor network, Wireless sensor network with Chipcon RF Inlcrfaccs:i —

TEXT BOOKS:

l. “The 8051 Microcontroller and Embedded Systems — using asscmbly
and C ", Muhammad Ali Mazidi and Jonice Gillespie Mazidi and
Rollin D, McKinlay; PHI, 2006 / Pearson, 2006

“MSP430 Microcontroller Baslcs", John Davics, Elsevicr, 2010

2. "
(Indian edition available)
REFERENCE BOOKS:
l. “The 8051 Microcontroller Architecture, Programming &
Penram [International, 1996 /

Applications”, 2¢ Kenneth J. Ayala ;,

Thomson Leaming 2005.
2. “The 8051  Microcontroller”, V.Udayashankar ~ and
MalikmjuuaSwamy. TMH, 2009
3. MSP430 Teaching CD-ROM,

requested http://www.unitl.in ) _
4, Microcontrollers: Archite¢ture, Programming, Interfacing and

System Design™,Raj Kamal, “Pcarson Education, 2005

Texas Instruments, 2008 (can be

CONTROL SYSTEMS
(Common to EC!'TC/EE![T/BMML)
Sub Code : 10ES43 TA Marks : 25
Hrs/ Week : 04 Exam Hours 03
Total Hrs. H 52 Exam Marks 100
PART-A

UNIT 1: - :
Modeling of Systems: Introduction to Control Systems, ‘Types of Control

Systems, Effect of Feedback Systems, Differential equation of Physical
Systems -Mechanical systems, Friction, Translational systems (Mechanical

accelerometer, systems excluded), Rotational Systems, Gear trains, Electrical
7 Hours

systems, Analogous systems.

UNIT 2:

Block diagrams and signal flow graphs: Transfer functions, Block diagram
alge

bra, Signal Flow graphs (State variable formulation excluded), 6 Hours
24
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UNIT 3: fade. il
Time Response of feed back control systema:  Standard test signals, Un
SIp response of First and second order systems, [ime _ rcspondu
specifications, Time response specifications of second order systems, stea y
= Slate e11ors and error constants. Introduction to PID Controllers(excluding
design) 7 Hours

UNIT 4 - ,
Stability analysis; Concepts of stability, Neccssnry.cnndnlmns for Stability,
Routh- stability criterion, Relative stability analysis; More on the Routh

stability criterion, 6 Hours
PART -D

UNIT 5:

Root-Locus Techniques: Introduction, The root locus concepts,

Construction of root loci. 6,Hours

UNIT 6:

Frequency domain analysis: Correlation between time and frequency
response, Bode plots, Experimental determination of transfer functions,
Asscssment of relative stability using Bode Plots. Introduction to lead, lag
and lead-lag compensating networks (excluding design). 7 Hours

UNIT 7: )

Stability in the frequency domain: Introduction to Polar Plots, (Inverse
Polar Plots excluded) Mathematical preléiminaries, Nyquist Stability criterion,
Assessment of relative stability using Nyquist criterion, (Systems with
transportation lag excluded). 7 Hours

UNIT §:
Introduction to State variable analysis: Concepts of state, state variable
and state models for electrical Systems, Solution of state equations.

6 Hours

TEXT BOOK :
. J. Nagarath and M.Gopal, “Control Systems Engineering”, New Age
International (P) Limited, Publishers, Fourth edition — 2005, -

REFERENCE BOOKS:
1. “Modern Control Engineering “, K. Ogata, Pearson Education Asia/
PHI, 4" Edition, 2002,

25
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MICROCONTROLLERS LAB
(Common to EC/TC/EEAT/BM/ML)

Sub Code : 10ESL47 1A Marks H 25
Hrs/ Week : 03 Exam lours : 03
Total Hrs. : 42 Exam Marks ! 50

1. PROGRAMMING

. Data Transfer - Block move, Exchange, Sorting, Finding largest clement in
an array.

2. Arithmetic Instructions - Addition/subtraction, multiplication and division,
square, Cube — (16 bits Arithmetic operations — bit addressable).

. Counters.

- Boolean & Logical Instructions (Bit manipulations).

. Conditional CALL & RETURN,

. Code conversion: BCD — ASCII; ASCII — Decimal; Decimal - ASCII;
HEX - Decimal and Decimal - HEX .

7. Programs to generate delay, Programs using serial port and on-Chip timer /

counter.
Note: Programming exercise is to be done on both 8051 & MSP430.

—

(=2, R S

IL. INTERFACING:

Write C programs to interface 8051 chip to Interfacing modules to develop
single chip solutions.
8. Simple Calculator using 6 digit seven segmcnt displays and Elex Keyboard
interface to 8051. _
9." Alphanumeric LCD panel and Hex keypad mput interface to 805%.
10. External ADC and Temperature control interface to 8051.
11. Generate different waveforms Sine, Square, Triangular, Ramp etc. using
DAC interface to 8051; change the frequency and amplitude.
epper and DC motor control interface to 80513

FESSENG e

12. )
13. Elevator interface to 8051.
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UNIT 6:
Power Amplifiers: Definitions and amplifier types, series fed class A

amplifier, Transformer coupled Class A amplifiers, Class B amplifier
operations, Class I3 amplifier circuits, Amplificr distortions, I)esignh;lu of
7 Hours

Power amplifiers.

UNIT 7:
Oscillators:  Oscillator operation, Phase shil  Oscillator, Wienbridge

Oscillator, Tuned Oscillator circuits, Crystal Oscillator. (BJT Version Only)
Simple design methods of Oscillators. 6 Hours

UNIT 8:
FET Amplificrs: FET small signal model, Biasing of FET, Common drain

common gate configurations, MOSFETs, FET amplificr networks.
6 Hours

TEXT BOOK:
1. “Electronic Devices and Circuit Theory”, Robert L. Boylestad
and Louis Nashelsky, PHI/Pearson Eduication. 9™ Edition.

REFERENCE BOOKS: )
1. “Integrated Electronics’, Jacob Millman & Christos C. Halkias,
Tata - McGraw Hill, 2™ Edition, 2010
2. “Electronic Devices and Circuits”, David A. Bell, PHI, 4" Edition,
2004
3. “Analog Electronics Circuits: A Simplified Approach”, U.B.
Mahadevaswamy, Pearson/Saguine, 2007.
LOGIC DESIGN
(Common to EC/TC/EE/IT/BM/ML)
Sub Code : 10ES33 IA Marks J 25
Hrs/ Week : 04 Exam Hours 03
Total Hrs. : 52 Exam Marks : 100°
PART - A

UNIT 1: _
drin les of combinational logic-1: Definition of combinational logic,
cal forms, Generation of switching equations from truth tables,

Canoni
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Kamaugh maps-3, 4 and § variables, Incompletely specified functions (Don't
Care terms), Simplifying Max term equations, 6 1ours

UNIT 2:
Principles of combinational Logle-2: Quine-McCluskey minimization
technique- Quine-McCluskey using don't care terms, Reduced Prime

Implicant Tables, Map entered variables. 7 Hours
UNIT 3: ,

Analysls and design of combinational logle - It General approach,
Decoders-BCD decoders, Encoders, 6 Hours
UNIT 4;

Analysis and design of combinational logic - II: [Digital multiplexers-
Using multiplexers as Boolean function generators. Adders and subtractors-
Cascading full adders, Look ahcad carry, Binary comparators. ' Design -
methods of building blocks of combinational logics.

7 Hours

PART-DB

UNIT 5:

Sequential Circuits — 1: Basic Bistable Element, Latches, SR Latch,
Application of SR Latch, A Switch Debouncer, The R Latch, The gated
SR Latch, The gated D Latch, The Master-Slave Flip-Flops (Pulse-Triggered
Flip-Flops): The Master-Slave SR Flip-Flops, The Master-Slave JK Flip-
Flop, Edge Triggered Flip-Flop: The Positive Edge-Triggered D Flip-Flop,
Negative-Edge Triggered D Flip-Flop. ) 7 Hours

UNIT 6:

Sequential Circuits — 2: Characteristic Equations, Registers, Counters -
Binary Ripple Counters, Synchronous Binary counters, Counters based on
Shift Registers, Design of a Synchronous counters, Design of a Synchronous
Mod-6 Counter using clocked JK Flip-Flops Design of a Synchronous Mod-6
Counter using clocked D, T, or SR Flip-Flops 7 Hours

UNIT 7:
Sequential Design - I: Introduction, Mealy and Moore Models, State

Machine Notation, Synchronous Sequential Circuit Analysis and Design.
6 Hours

11
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UNIT-8 . i
Spread Spectrum Modulation: Pseudo noise sct]"'?"l“"- “';::;2 g;;{::g;:
. t binary 'SR,
spectrum, direct sequence spread spectrum, coherent binary S Tiart

hop spread spectrum, applications,

TEXT BOOK: ) .
1. Digital communications, Simon Haykin, John Wiley India Pvt. Ltd,

2008,

REFERENCE BOOKS: )
Digital and Analog communication systems, Simon Haykin, John

Wildy India Lts, 2008
An Introduction to Analog and Digital Communlication, K. Sam

2.
Shanmugam, John Wiley India Pvt. Ltd, 2008. .
3. Digital communications - Bernard Sklar: Pearson cducation 2007
MICROPROCESSOR
Subject Code : 10EC62 1A Marks 7
No. of Lecture Hrs/Week : 04 Exam Hours : 03
Total no. of Lecture Hrs. : 52 Exam Marks : 100

PART-A
UNIT -1 .
8086 PROCESSORS: Historical background, The microprocessor-based
(personal. computer system, -8086 CPU Architecture, Machine language
instructions, Instruction execution timing. 6 Hours

UNIT -2
INSTRUCTION SET OF 8086:-Assembler instruction format, data transfer

and arithmetic, branch type, loop, NOP & HALT, flag manipufation, logical
and shift and rotate instructions. Illustration of these instructions with

example p?ograms, Directives and operators. 6 Hours

UNIT -3
BYTE AND STRING MANIPULATION: String instructions, REP Prefix,

Table ftranslation, Number format conversions, Procedures, Macros,
Q; using keyboard and video display. | 7 Hours
UNIT -4

8086 INTERRUPTS: 8086 Interrupts and interrupt responses, Hardware

interrupt applications, Software interrupt applications, Intersupt examples.
7 Hours
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PART-B

UNIT-5

8086 INTERFACING: Interfacing microprocessor ta keyboard (keyboard
types, keyboard circnit connections and interfacing, soflware keyboard
interfacing, keyboard interfacing with hardware), Interfacing to alphanumeric
displays %ﬂﬂfﬁelng LED displays to microcomputer), Interfacing a
microcomptiter to a stepper motor. 7 Hours

UNIT -6

8086 BASED MULTIPROCESSING SYSTEMS: Coprocessor
configurations, The B087 numeric data processor: data types, processor
architecture, instruction set and examples, 6 Hours

UNIT -7
SYSTEM BUS STRUCTURE: Basic 8086 configurations: minimum mode,
maximum mode, Bus Interface: peripheral component interconnect (PCI)
bus, the parallel printer interface (LPT), @-uﬂivemul scrial bus (USB) »

. 6 Hours
UNIT -8
80386, 80486 AND PENTIUM PROCESSORS: Introduction to the 80386
microprocessor, Special 80386 registers, “Introduction to the 80486
microprocessor, Introduction to the Pentium microprocessor. T Hours

TEXT BOOKS:
. Microcomputer systems-The 8086 / 8088 Family — Y.C. Liu and G. A.

Gibson, 2E PHI -2003
2. The Intel Microprocessor, Architecture, Programming and
Interfacing-Barry B. Brey, 6e, Pearson Education / PHI, 2003

REFERENCE BOOKS:
1. Microprocessor and Interfacing- Programming & Hardware,

Douglas hall, 2" | TMH, 2006.

2. Advanced Microprocessors and Peripherals - AK, Ray and K.M.
Bhurchandi, TMH, 2, 2006.

3. 8088 and 8086 Microprocessors - Programming, Interfacing,
Software, Hardware & Applications - Tricbel and Avtar Singh, 4e,

Pearson Education, 2003

49

a0
NV e
PRINCIPAL /4
Navodaya Institute et Technelegy (HIT)
Head pariment RAICHUR-584 103

Electronics & Communication Engineerine

Navodaya Institute of Technology (v .

: RAICHUR-584 103

Scanned by CamScanner



TEXT BOOKS:
l. Antennas and Wave Propagation, John
Edn,McGraw-Hill International edition, 2010.
2. Antennas and Wave Propagation - Harish and Sachidananda:

Oxford Press 2007.

D. Krauss, 4"

REFERENCE BOOKS:
1. Antenna Theory Analysis and Design - C A Balanis, 3" Edn,

John Wiley India Pvt. Ltd, 2008.

2. Antcnnas and Propagatlon for Wireless Communication
Systems - Sincon R Saunders, John Wiley, 2003.

3. Antennas and wave propagation - G S N Raju: Pearson Education

2005.
OPERATING SYSTEMS
Subject Code : 10EC6S JA Marks 125
No. of Lecture Hrs/Week : 04 Exam Hours 103

Total no. of Lecture Hrs. : 52 Exam Marks : 100

PART - A

UNIT -1
lN_'l'B_Op_UCTION AND OVERVIEW OF OPERATING SYSTEMS:

zrating ngii!'ﬁ, .Goals of an 0.8, Operation of an O.S, Resource allocation
and related functions, User interface related functions, Classes of operating
systems, O.S and the computer system, Batch processing system, Multi
programming systems, Time sharing syslems,%’é;al‘?;?ﬁﬁféffﬁgé‘rhﬁﬁg systems,
distributed operating systems. - ““““6 Hours"

1

UNIT -2
STRUCTURE OF THE OPERATING SYSTEMS: Operation of an O.S,

Structure of the supervisor, Configuring and installing of the supervisor,
Operating system with monolithic structure, layered design, Virtual machine

operating systems, Kernel based operating systems, and Microkernel based
7 Hours

operating systems. @
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UNIT-3

PROCESS MANAGEMENT! Process concept, Programmer view cI:uF

processes, OS view of processes, Interacting processes, Threads, l';olclcs:i: n
L]

UNIX, Threads in Solaris.
UNIT-4
MEMORY MANAGEMENT: Memory allocation to programs, Memory

allocation preliminarics, Contiguous  and  noncontiguous allocation 1o
programs, Mcmory allocation for program controlled data, kcrn;l}:"ncnw)ry
aurs

allocation,
PART -D

UNIT-§ .

VIRTUAL MEMORY: Virual memory basics, Virtual memory using

paging, Demand paging, Page replacement, Page replacement policies,
Memory allocation to programs, Page sharing, UNIX virtual memory.
' 6 Hours

UNIT -6
FILE SYSTEMS: File system and 10CS, Files and directories, Overview of
Interface between file

/O organization, Fundamental file organizalions,
of disk space, Implementing file access, UNIX

system and IOCS, Allocation

file system. 7 Hours

UNIT -7

SCHEDULING: Fundamentals of scheduling, Long-term scheduling,

Medium and short term scheduling, Real time scheduling, Process scheduling

in UNIX. 6 Hours

UNIT -8

MESSAGE PASSING: Implementing message passing, Mailboxes, Inter
7 Hours

process communication in UNIX,

TEXT BOOK:
l. “Operating Systems - A Concept based Approach”, D, M.
Dhamdhare, TMH, 3" Ed, 2010. -
REFERENCE BOOK:
L. Operating Systems Concepts, Silberschatz and Galvin, John Wiley
India Pvt. Ltd, 5* Edition, 200].
2. Operating System — Internals and Design Systems, Willaim

Stalling, Pearson Education, 4" Ed, 2006.
3. Design of Operating Systems, Tennambhaum, TMH, 2001,
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ADVANCED COMMUNICATION LAB

Subject Code : 10ECL67 1A Marks 525
No. of Practical Hrs/Wecek: 03 Exam Hours :03
Total no. of Practical lrs.: 42 Exam Marks : 50

LIST OF EXPERIMENTS USING DESCERTE COMPONENTS and
LABVIEW - 2009 can be used for verification and testing.

TDM of two band limited signals.

ASK and FSK gencration and detection

PSK gencration and detection

DPSK generation and detection

QPSK gencration and detection

PCM generation and detection using a CODEC Chip

Measurement of losses in a given optical fiber ( propagation loss,

bending loss) and numerical aperture

\nalog and Digital (with TDM) gommunication link using optical

iber. - &

9. Measurement of frequency, guide wavelength, power, VSWR and
attenuation in a microwave test bench

10. Measurement of directivity and gain of antennas: Standard dipole
(or printed dipole), microstrip patch antenna and Yagi antenna
(printed).

I1. Determination of coupling and isolation characteristics of a stripline
(or microstrip) directional coupler

12. (a) Measurement of resonance characteristics of a microstrip ring

resonator and determination of dielectric constant of the substrate,

(b) Measurement of power division and isolation characteristics of a

microstrip 3 dB power divider.

NALswn—

go

MICROPROCESSOR LAB

Subject Code : 10ECL68 1A Marks 125
No. of Practical Hrs/Week: 03 Exam Hours :03
Total no. of Practical Hrs.: 42 - , ~ Exam Marks 150

I) Programs involving

1) Data transfer instructions like:
i] Byte and word data transfer in different addressing
modes.

55
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ii] Block move (with and without overlap)
iii] Block interchange

2)  Arithmetic & logical operations like:
i]  Addition and Subtraction of multi precision nos,
ii] Muliplication and Division of signed and unsigned

Hexadecimal nos.
ili] ASCII adjustment instructions

iv] Code conversions
v] Arithmetic programs to find square cube, LCM, GCD,

factorial

3) Bit manipulation instructions like checking:
i]  Whether given data is positive or negative
ii] Whether given data is odd or even
iii] Logical I'sand 0's in a given data
iv] 2 out5 code
v] Bit wise and nibble wise palindrome

4) Brancl/Loop instructions like:
i] Arrays: addition/subtraction of N nos.
Finding largest and smallest nos.
Ascending and descending order
ii] Near and Far Conditional and Unconditional jumps,

Calls and Returns

5) Programs on String manipulation like string transfer, string
reversing, searching for a string, etc.
6) %-.rom'a‘m'sili\?oiiiiﬁg;ioﬁwaré:'inteni’%pﬁ.-'
rograms to use DOS interrupt INT’ 21h Function calls for
Reading a Character from keyboard, Buffered Keyboard input,
Display of character/ String on console
. IT) Experiments on interfacing 8086 with the following interfacing modules
through DIO (Digital Input/Output-PCI bus compatible) card -
%a) Mafrix keyboard interfacing
'b)._ Seven scgment display interface
'c).. Logical controller interface
d) Stepper motor interface

III) Other Interfacing Programs__ } '
a) Interfacing a printer to an X86 microcomputer |

b) PC to PC Communication
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UNIT -7

DC CHOPPERS: Introduction, Principles “of step down and step up
choppers, Step down chopper with RL loads, Chopper classification, Switch
mode regulators — buck, boost and buck — boost regulators. 6 lours

UNIT-8
INVERTORS: Introduction, Principles of operation,
parameters, 1¢ bridge inverter, voltage control of ¢ invertors, current source

invertors, Variable DC link inverter.

Performance

7 Hours

TEXT BOOKS:
1. “Power Electronics” - M, H, Rashid 3" edition, PHI/ Pearson publisher

2004.
2. “Power Electronics” - M. D. Singh and Kanchandani K.B. TMH

publisher, 2" Ed. 2007.

REFERENCE BOOKS:
1. “Power Electronics, Essentials and Applications”, L Umanand, John

Wiley India Pvt. Ltd, 2009,
2. “Power Electronics” , Daniel W, Hart, McGraw Hill, 2010.
3. “Power Electronics”, V Nattarasu and R.S. Anandamurhty,

Pearson/Sanguine Pub. 2006.

EMBEDED SYSTEM DESIGN
Subject Code : 10EC74 IA Marks 125
Exam Hours : 03

No. of Lecture Hrs/Week : 04

Total no. of Lecture Hrs. : 52 Exam Marks : 100

PART-A

UNIT 1: _
Introduction to Embedded System: [fiffoducing Embedded | Systems;

Philosophy, Embedded Systems, Embedded Design and Developmen
5 Hours

Process.

UNIT 2:
The Hardware Side: An Introduction, The Core Level, Representing

Information, Understanding Numbers, Addresses, Instructions, Registers-A

n

. % »
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;‘u‘sl Look, I-Z.mlvcdd.cd Systems-An Instruction  Set View, Embedded
T{slcmsd\ ch1§!cr View, Register View of a Microprocessor

¢ Hardware Side; Storage Elements and Finite-State Machines (2 hour)
The concepts of State and Time, The State Diagram, Finite State Machines-

A Theoreticnl Model.
8 Hours

UNIT 3:

Memories and the Memory Subsystem: Classifying Memory, A Ceneral
Mcmolly Interface, ROM Overview, Static RAM Overview, Dynamic RAM
Overview, Chip Organization, Terminology, A Memory Interface in Detail,
SRAM Design, DRAM Design, DRAM Memory Interface, The Memory
Map, Mcmory Subsystem Architecture, DBasic Concepts of Caching,

Designing a Cache System, ‘Qymmie Memory Allocation.
' 7 Hours

UNIT 4:

Embedded Systems Design and Development : System Design and
Development, Life-cycle Models, Problem Solving-Five Steps to Design,
The Design Process, ldentifying the Requirements, Formulating the
Requirements Specification, The System Design  Specification, System
Specifications versus System Requircments, Partitioning and Decomposing a
System, Functional Design, Architectural Design, Functional Model versus
Architectural Model, Prototyping, Other Considerations, Archiving the
Project. - 6 Hours

PART-B

UNIT 5 & 6:
Real-Time Kernels and Operating Systems: Tasks and Things, Programs

and Processes, The CPU is a resource, Threads — Lightweight and
heavyweight, Sharing Resources, Foreground/Background Systems, The
operating System, The real time operating system (RTOS), 0s 'architecmé,
Tasks and Task control blocks, memory management revisited.
12 Hours
UNIT 7 & 8:
Performance Analysis and Opti
Measures, Complexity Analysis,
Instructions in Detail, Time, efc. —
Time Loading, Memory Loading,
Performance Optimization, Performance
Hardware Accelerators, Caches and Performance.

mization: Performance or Efficiency
The methodology, Analyzing code,
A more detailed look, Response Time,
Evaluating Performance, Thoughts on
Optimization, Tricks of the Trade,

12 Hours
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REAL-TIME SYSTEMS

Subject Code 1 10EC762 1A Marks 125
No. of Lecture Hrs/Week : 04 Exam Hours 103
Tota? no. of Lecture Hrs, : 52 Lxam Marks : 100

PART - A

UNIT-1
INTRODUCTION TO REAL-TIME SYSTEMS: Historical background,

RTS Definition, Classification of Real-time Systems, Time constraints,
Classification of Programs. 6 Hours

UNIT -2

." i.;d_c'i;;“comrol, Supervisory control,
Distributed system, Human-computer intctface, Benefits of compu

systems.
6 Hours

OF COMPUTER CONTROL: Introduction, Sequence
Centralised computer control,
ter control

UNIT -3

COMPUTER HARDWARE REQFUI.REMENTS FOR RTS: Introduction,
Gereral purpose computer, Single chi _"_'_’__cra@nngpllﬁ.* Specialized
processors, (Process-related Interfaces,  Data  transfer techniques,

Communiqations,"éﬁridabrd‘ Interface. 7 Hours
UNIT-4 ,
Introduction,

LANGUAGES FOR REAL-TIME APPLICATIONS:

Syntax layout and readability, Declaration and Initialization of Variables and
Constants, Modularity and Variables, Compilation, Data types, Control
Structure, Exception Handling, Low-level facilities, Co routines, Interrupts
and Device handling, Concurrency, Real-time support, Overview of real-time

languages. 7 Hours
PART-B

UNIT-5&6 — . -
OPERATING SYSTEMS: (fifodiiction, Real-ime  multi-tasking OS,
Scheduling strategies, Priority Stru es, Task management, Scheduler and
real-time clock interrupt handles, Memory Management, Code sharing,
Resource control, Task co-operation and communication, Mutual exclusion,

Data transfer, Liveness, Minimum OS kernel, Examples. 14 Hours
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UNIT -7
DESIGN OF RTSS - GENERAL INTRODUCTION: Introduction,

Specification documentation, Preliminary design, Single-program approach,,
Mutual  exclusion,

Foreground/background,  Multi-tasking  approach,
Monitors, 6 llours

UNIT -8
RTS DEVELOPMENT METHODOLOGIES: Introduction, Yourdon

Methodology, Requirement definition for Drying Oven, Ward and Mellor

Method, Hately and Pirbhai Method. 6 lours

TEXT BOOKS:

1. Real - Time Computer Control- An Introduction, Stuart Bennet, 2"
Edn. Pearson Education, 2005.

REFERENCE BOOKS: '

l. Real-Time Systems Design and Analysis, Phillip. A. Laplante, sccond
edition, PHI, 2005.

2. Real-Time Systems Development, Rob Williams, Elsevier. 2006.
3. Embedded Systems, Raj Kamal, Tata Mc Graw Hill, India, 2005.

IMAGE PROCESSING

Subject Code : 10EC763 1A Marks 25
No. of Lecture Hrs/Week : 04 Exam Hours 103
Total no. of Lecture Hrs. : 52 Exam Marks : 100

PART -A

UNIT-1

DIGITAL IMAGE FUNDAMENTALS: What is Di gita! Image Processing.
fundamental Steps in Digital Image Processing, Components of an Image
processing system, elements of Visual Perception. 6 Hours

UNIT -2 . : o
Image Sensing and Acquisition, Image Sampling and Quantization, Some
Basic Relationships between Pixels, Linear and Nonlinear Operations.

6 Hours

90
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VIl SEMESTER
WIRELESS COMMUNICATION

Subject Code : 10ECS81 1A Marks 125
No. of Lecture Hrs/Week : 04 Exam Hours 103
Total no. of Lecture Hrs, : 52 ) LExam Marks : 100

PART-A

UNIT -1
%ﬂgﬂpﬁﬁhﬁ?ld‘wii'elesa telecommumication systems and Networks, History
and Evolution Different generations of wireless cellular networks 1G, 2g,3G
and 4G networks, 6 Mours

UNIT -2
Common Cellular System components, Common cellular network
components, Hardware and software, views of cellular networks, 3G cetlular
systems components, Cellular component identification Call establishment.

7 Hours
UNIT -3
Wireless network architecture and operation, Cellular concept Cell
fundamentals, Capacity expansion techniques, Cellular backbone networks,

Mobility management, Radio resources and power management Wireless

network security. 7 Hours

UNIT - 4 ]
GSM and TDMA techniques, GSM system overview, GSM Network and
system Architecture, GSM channel concepts, GSM identifiers

6 Hours
PART-B
UNIT -5
GSM system operation, Traffic cases, Cal handoff, Roaming, EiSM protocol
architecture: TDMA systems. ~ 6 Hours

UNIT - 6
CDMA technology, CDMA overview, CDMA channel concept CDMA

operations. 6 Hours

UNIT -7
Wireless Modulation techniques and Hardware, Characteristics of air
interface, Path loss models, wireless coding techniques, Digital modulation
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techniques, OFDM, UWB radio techniques, Diversity techniques, Typical
GSM Hardware. 7 Hours

UNIT - 8

Introduction to wireless LAN 802.11X technologics, Evolution of Wireless
LAhf‘ Introduction to 802.15X technologies in PAN Application and
architecture Bluetooth, Introduction to Broadband wireless MAN, 802.16X

technologics, 7 Hours
TEXT BOOK:
1. Wireless Telecom Systems and networks, Mullet: Thomson
Learning 2006,
REFERENCE BOOKS:
. Mobile Cellular Telecommunication, Lec W.C.Y, MGH, 2%,
2009.
2. Wircless communication - D P Agrawal: 2" Edition Thomson
leaming 2007.

3. Fundamentals of Wircless Communication, David Tse, Pramod
Viswanath, Cambridge 2005,

4. S, S. Manvi, M. S. Kakkasageri, “Wireles and Mobile Network
concepts and protocols”, John Wiley India Pvt. Ltd, 1* edition,
2010.

5. “Wireless Communication — Principles & Practice” , T.S.
Rappaport, PHI 2001. :

DIGITAL SWITCHING SYSTEMS
Subject Code : 10EC82 1A Marks .25
No. of Lecture Hrs/Week : 04 Exam Hours :03
Total no. of Lecture Hrs. : 52 Exam Marks : 100
PART-A

UNIT-1

Developments of telecommunications, Network structure, Network services,
terminology, Regulation, Standards. Introduction to telecommunications
transmission, Power levels, Four wire circuits, Digital transmission, FDM,

TDM, PDH and SDH, Transmission performance.
7 Hours
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REALTIME OPERATING SYSTEMS

Subject Code : 10ECB42 IA Marks 125

No. of Lecture Hrs/Week : 04 Exam Hours 103
_Total no. of Lecture Hrs. : 52 Exam Marks ~ : 100

PART - A

UNIT 1

Introduction to Real-Time Embedded Systems:  Bricf history of Real

Time Systems, A bricf history of Embedded Systems. 6 Hours

UNIT 2

System Resources:  Resource Analysis, [Real“Time Service Utility,
SicduIing Classes, The Cyclic Esecutive, Scheduler Concepts, Preemptive
Fixed Priority Scheduling Policies, (Real-Time OS, Thread Safe Reentrant
Functions. ' 7 Hours

UNIT 3

Processing: Preemptive Fixed-Priority Policy, Feasibility, Rate Montonic
least upper bound, Necessary and Sufficient feasibility, Deadline -
Monotonic Policy, Dynamic priority policies. 6 Hours

UNIT 4

I/0 Resources: ;
Worst-case Execution time, Intermediate 1/O, Execution efficiency, /O
Architecture. —

Memory:

Physical hierarchy, Capacity and allocation, Shared Memory, ECC Memory,

_E'l_ash filesystems. 7 Hours
PART-B

UNIT 5

Multiresource Services:
Blocking, Deadlock and livestock, Critical sections to protect shared

resources, priority inversion.
Soft Real-Time Services:

Missed Deadlines, QoS, Alternatives to rate monotonic policy, Mixed hard
and soft real-time services. 7 Hours
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UNIT 6

Embedded System Components:

Firmware components, RTOS system soflwarc mechanisms,
application components.

Sofiware .

chugglng Components:

Exccptions assert, Checking return codes, Single-step debugging, kernel

scflacdulc.l- traces, Test nccess porls, Trace ports, Power-On self test and

diagnostics, External test equipment, Application-level debugging.
7 Hours

UNIT 7

Performance Tuning:

Basic concepts of drill-down tuning,

tracing, Building performance monitoring into soflware,

Efficiency, and Call frequency, Fundamental optimizations.

hardware — supported profiling and
Path length,
6 Hours

UNIT 8

High availability and Reliability Design:
Reliability and Availability, Similarities an
software, Available software, Design trade offs, Hierarchi

Fail-safe design.

d differences, Reliability, Reliable
cal applications for

e Predko)

Design of RTOS —é’%@-migmcontroller. (Chap 13 of book Myk
7 Hours
REFERENCE BOOKS:
1. “Real-Time Embedded Systems and Components” Sam Siewert,

Cengage Learning India Edition, 2007.

S M Programmius and Customizing the PIC microcontroller” ,

Myke Predko, 3 Ed, TMH, 2008

GSM
Subject Code : 10EC843 JA Marks :25
No. of Lecture Hrs/Week : 04 Exam Hours 103
Total no. of Lecture Hrs. : 52 Exam Marks - 100
PART-A

UNIT-1 ) _
GSM ARCHIT ECTURE AND INTERFACES: Introduction, GSM

M PLMN, GSM PLMN

frequency bands, GSM PLMN, Objectives of a GS
Services, GSM Subsystems, GSM Subsystems entities, GSM interfaces, The
radio interface (MS to BSC), Asiss interface (BTS to BSC), A interface (BSC
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: ABSTRACT

Easy Input is a head-controlled keyboard and mouse input device for paralyzed users.
This study describes the motivation and the-design considerations of an economical head-
operated computer mouse. In addition it focuses on the invention of a head-operated
computer mouse that employs tilt sensors placed in the headset to determine head position

and to function as simple head operated computer mouse. One tilt sensor detects the lateral

head motion to drive the left or right displacement of the mouse.

The system uses accelerometers to detect the user's head tilt in order to direct
mouse movement on the monitor. The clicking of the mouse is activated by the user's eye
blinking through a sensor. The keyboard function is implemented by allowing the user to scroll

through letters with head tilt and with eye blinking as the selection mechanism.

We constructed an interface system that would allow a sin-Wady paralyzed user to
interact with a computer with almost full functional capability. That is, the system operates as a
mouse initially, but the user has the ﬁbility to toggle in and out of a keyboard mode allowing
the entry of text. This is achieved by using the control from a single eye, tracking the position of
the pupil for direction, and using blirking as an input. As detection of eye motion proved too
challenging, we built an accelerometer based tilt detector to determine head motion, so that,

although not as applicable in this particular case, it might be use by a quadriplegic individual.
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HEAD CONTROLLED MOUSE | 2016

CHAPTER-]

INTRODUCTION

Although a wealth of soflware exists, severely disabled people cannot benefit from it
becalise of difficulties ol access, which is usually via computer keyboard or mouse. A
Computer Control System has been developed which cnables this soflware to be utilized.

In the case described. Computer control system is a computer input device for physically
disabled and paralyzed users.

The system uses accelerometer to detect the users head tilt in order to direct mouse
movement on the monitor. The keyboard function is implemented by allowing the user to

scroll through letters with head tilt and with cye blink sensor as the selection mechanism.
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HEAD CONTROLLED MOUSE \ 2016

CHAPTER-3

OVERALL CONCEPT

We constructed an interface system that would allow a similarly paralyzed user to interact

with a computer with almost full functional capability. That is, the system operates as a
mouse initially, but the user has the ability to type using an onscreen virtual keyboard

allowing the entry of text. We built an accelerometer based tilt detector to determine head

motion, so that, although not as applicable in this particular case, it this particular case, it
might be used by a quadriplegic individual,

Working Concept:

> The system uses 3-axis accelerometer to detect the user’s head tilt in X-Y axis
to direct mouse movement on the monitor.

» The clicking of the mouse is activated by user’s eye blinking through a eye
] blink sensor. '

» The keyboard function is implemented by allowing the user to select letters
using onscreen virtual keyboard with head tilt.

Course Work Required:

» Microchip, P89V51 Microcontroller-Features, Pin  configurations,
programming commands, system clock and clock options, Interrupts, 1/O ports,

external interrupts, IC Serial Peripheral Interface, Data Sheet.

Free scale 3g, 3-Axis Accelerometer- features, maximum ratings, operating

characteristics, principle of operation, basic connections.
>

»

Eye Blink sensorusing IR sensor and comparator.

Receiver-RS-232 serial port, features, pin out diagram, operating characteristics.

» .NET Development kit- Basic program designing, serial communication

= \-Q/
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HEAD CONTROLLED MOUSE | 2016

3.1 Technical Specifications:

1) Microchip P89VSIRD2FN

Y

80CSI CPU
SV operating voltage from 0 Mz to 40 Miiz
16/32/64 KB of on-chip flash user code memory with ISP and 1AP

Supports 12-clock (default) or 6-¢clock mode selection via soflware or ISP

>
»
»
» Four 8-bit /O ports with three high-current port | pins (16 mA each)
» Three 16-bit timers/counters

» Programmable watchdog timer

»

TTL- and CMOS-compatible logic levels
2) ADXL335 Three-Axis Acceleration Sensor

3-axis sensing

- Low power : 350 pA (typical)
Single-supply operation: 1.8 Vt0 3.6 V
Excellent temperature stability

BW adjustment with a single capacitor per axis

YV VvV ¥V V V V¥V

Integral Signal Conditioning with low pass filtes.
3) Regulators

» 3-terminal Positive Regulator
» Output voltages of 3v & Sv
» Adjustable Output Regulator.

4) Eye Blink Sensor

» Voltage 0 to Sv
» Output Current 7SmA
» Adjustment: Potentiometer

Blinking of eye is exactly using comparators.
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HEAD CONTROLLED MOUSE l 2016

CHAPTER-4

BLOCK DIAGRAM DESCRIPTION

TRANSMITILR |

Awtlorometsr

ADNLAAE ] AD Cosvedter

PIVSIRDNIN - !

Microcanirelier $

| ye Rlink Cuimparatot
Sensor vith L1358
. " i
RECEDIR |

(o) T

Fig 4.0

We use 3-axis accelerometer (ADXL335) to detect the head movement in X-Y direction

and a Eye blink Sensor for detecting Click.

~ Accelerometer: sensor outputs are connected to an A/D converter channels on the
microcontroller. And Eye Blink sensor is connected to ADC which acts as a right of the '
mouse. Processed digital information’s transmitted through an 89V51 microcontroller -
USART pins. '

On the other hand, a RS-232 receiver collects all the correct information and processes
this information by serial communication driver written in .NET and then the computer

process this information and this hardware interfaced will work as a mouse.

A RS-232 software driver acts as an intermediate between the RS-232 seriul hardware

and computer, to support the sensor signal and process the information as per prograni.
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10EE61 POWER SYSTEM ANALYSIS AND STABILITY

Subject Code : | 10EES1 IA Marks | 25

No, of Lactwe Hin/ Week |: | 04 Zxam Hours | 03 .

Total No. of Lechue Hrs o1 5 Zxam Marke <] 100 *
PART-A

UNIT -1

REPRESENTATION OF POWER SYSTEM COMPONENTS: Circuit modals of Tramoeszion line,
Synchronous machirves, Transformat: and load Sinzle Line diagram, impedancs mnd reaciance dizgrams.
Parunit syster, per unit impedance diazram of powar saztem, S Hour:
TNIT-2 Sy

SSYAAIETRICAL 3 - PHASE FAURTS: ‘Analyzic of Synclaonous \‘n;i:l'::r.e: ad Powsr cystem

“Transiants on 3 wensmission line, Short-Cirewdt cwivents and the 1eactance of symedrozows machines with

and witkout load : : 6 Hours
TNIT-3 &4
SYMMETRICAL COMPONENTS: Introduction. anzlysts of unbalanced load agammst balznced Thise-
phass oupply, neutral shu®t, 2®solucen of unbalansad phasez inte their symmebical compenaniz, Phase
skt of symmedical compozenis in star-delta tramsformer bank, Power in tamas of symmemical
compezents, Anaysis of balanced wnd wnbalanced loads against urbalamced 3 phasz supsly. Secuerce
mpedances and networks of powesr sastem elewents (sltemator, tramsformer azd tamsmussiesn lined
Secuence networks of powsr systems Mezwerens of sequence ipadines of svnelencus genaraior,

12 Homs

Part-B S . : a

TNIT-2 &6 '
J.z?h'-SYhE_\IE'ERIC.:\L FAULTS: L-G, L-L, L-L-G faults on an unbalanced altarmator with and :‘rﬁﬂnut
Hult impadancz. Unsymmeniczl fHuls on a powsr system with and withous fault impedance  Open
cerdustot fsults m powsr syrtam, 1f Heurs

UNIT -7

STABILITY STUDIES: Inneduction, Steady state and fanstent statalizy. Roter dynamucs nd the swinz

equation. Equal arsn ertzrion Sor transiect stazaliny evaluatien and its applicadons. § Heurs
UNIT-§ & b i [ LI

UNBALANCED OPERATION OF THREE PHASE INDUCTION MOTRORS: Analysis of three
phass induction motor with one line opsnr, &nalymis of three phase induction motor with unbaiarced
voltages. . 4 Hours
TEXT BOOKE®: " P

1. Flements of Power Systean Analysis, W.D Stevenzoxz, TNELA™ Edition

2. Modern Poswer Syzeam Analysis 1 J Nazrath 2nd D PKothan- TME, 3 Edifien 2003

3, Symmecrical Components and Short Circuit Studies, Dr.P. N Reddy. KRanna Publizhers
REFERENCE BOOKS: ' :

1. Power Svotems Analysis, Hadi Sadat. TMH.2 Edition. )

3. Power ryztem Analysiz R Beargen and Viiay Péﬂm g:“licaﬁar.:. ¥ edinen, 2008
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MICRO CONTROLLLRS

(Cotmon to ECTC/EEAT BAIML)

Sub Cade : 10ES4: L4 Marks ! . 28
Hri Week 10 04 0 - Ty o g, 03
Toral Hre. £ Exum Marks ¢ 100

UNIT 1t

Ll

Aizroproceszors anld microcantroller. Inweduction Micreprocessors axd Microsontrollers, RISC &
© 0 CT8C CPU Architecturer, Hervard & Vor-Neamaon CPU architachure, Computer zeftwvare,

The 8251 Architectare: Introdustion, Architectute »f 8021, Pin diagram 2f 3021, Menory
- sreanizatisu, Fx-arml Memery interfacing, Stacks,
Al

5 Fours

TUNIT 2:

Addrsssive Mades: Intraduetion. Tnatenefian syrtax, Nata Q&% Cabrantines. Addaszing madas:
Imsmediate addrezsing , Register addressing, Direct addresing, Indivectaddraszsing, relatve
addresing Alivlue nddiesing Loz adidiesing Indeaeld wdlvesing, Dit bz ent nddressing, bit

direct addresing, ,
1

L ]

v = R @ i\ ¥ -
. Inrrucden ter: Inzouedss dmings, $321 fmorrocrens: Dara ransfer insouenons, Arithmerde

jastructions, Lozical iestructions, Branch instructions, Sthroadne inswucdons, Bitmaripulaticn
jestrugtion,

$Rours
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. UNIT 3¢
r -
S081 pre'r‘\"‘mlnc. Assembler dirsetives, Anseanbly language progeams and Time delay
caleula dons, § Hours
UINIT < - ; .

§021 Interfacing and Applications: Basies of IO concaptz, I'0 Port Operation, Interfaciug 5071 xe
LCD, Keyhoard, paralel and serial ADC, DAC, Stepper mater interfacing and DC motor jnterfacing
: amd programmins

THours
TNIT 5

iy
§0£1 Interrupts and Timers'counteys: Bazles of intecrupts, 8051 mlirrt,lpi struetiars, Timers and
Ceunters, 8081 tmers/connrers, programining $051 dmers in anashbly and C.
6 Hours

«  UNIT &:

§031 Serial Communicadon: Data comnmunication, Basics of Serdal Daca Communication, §021 Sarial
Commmunication, conn=ctisns to R$-232, Sarial communication Programining in assembly and €,

§2#2A Programmakble Peripheral Interface:, Architecture of 82554, F'Chaddressing,, I'O device:
interfacing with §081 usinz 81554,

& Hours

Cowre Aim — The MSF450 miczocontroller 15 1dzally suited fer develepmsnt of low-pewszr embedded

sstems thar must mn en bamexes for many vears. Thers ar: zloo applications wihers LISPA30

micracor=oller must cperate on ezargy harvested from the smuirommant Thiz 1z pozsible due 1o the ulhs-

lew power pperstion of MSP 420 znd g fact rhat it provids; a complete gy2fzm zelunen including & RISC
., CPU. fizk mamery, on-chip dztz cenveriers .:.n.d. cx-chip penipherzls

" UNIT 7:

Motivation for NESP430microcontrollers — Low Power smbaddad symbers, 0|1-d-rp -u_npkg, als, (azaloz
fend-dizifal) low-power RF capebilities. Tarzet applications (dtmgle-chup. low o3t low power, high
performancs sytiam dﬂzigi.
s e 2 Hours
MSP430 RISC CPU architecture, Comptier-Ziendly feanwes, Instruchien 321, Cleck system, 1‘.,..:.‘.,3“
rabrvetem, Kev Siffentiznns facters Betveen different MSP430 families.

2 Hour:
Intreduction to Code Compozer Studio (CCS 14). Undarstzndins heav to wie CCS for A::emEl:Tu::'

Azzembiy=C prorects for MSP430 microcentrollers Anz=rupt ﬁx‘w‘;‘.uu'n z.
069'3 ) and

il

. | PRINCIP L 14l
i Navodaya Institute of Technology (N1Y)
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I0EE4S POWER ELECTRONICS
Subject Cide 1: [ 10EE4: ¢ IA .\[nt-l-;; 15
) o of Leoture Hiz ' Weak | 04 Exam Hous 02
Total No. of Lectwrs Hez. | ; 523 Zuam Wak: [ [ 100

UNIT 1s -

Power Semiconductor Deviees:

Antroducton to semizonducter:, Power Elechonizs, Powar semiconductor devices, Control Charasterishes.

Types of power elechonic converters and industial sppiications-Dhives. Elecholysis, Heating. Welding,

Smatic Compansatars, SMPS, HVDC power trantmizsion, Thiistorized tap chanzers amd Cirewst breakers.
7 hgur:

UNIT

Power Trausistors: Powsr 31T, - switching chavactenstics, switching houts, base dive ontrol Power
MOSFET s and IG3T': —charzcteristies

difves. Sumple destgn of gate and Sase d

te diive . drdt and dv/t limitatiens. Iselzton of zate and base
ves. 6 Hours
UNIT &

Thyriztors

Inmroduction. Two Transtztor Model. chavacteristios-static and dynamic d'dt and dv/dt protechoz. Rarings
efthynaterz. Thyiister vpes. Series and paralisl operztion of Thvnstors Thyristor finng cireudts, Dazigm

iy

of finng cirexits wiing UST, R..R-C cucuts. Analyeis of fiipe cirowts nzin¥ epesahional avplifiens and
digital IC=. ’ ' THours

TUNIT 4

Commutation Techuiques: Innedustion, Maturzl Commurstion Foresd commutafion- zelf-cammutzton.
empuls: commutation, recozant pulse commutation znd complamentary commutanon. 6 Hours

Ll
" PART-B * a3 ¥

TONTT &

Controlled Rectifiers: Inmeducnon, Prizciple of phass comtrolled comverter oparatiom. Single- phase
t—am:_'-zaa\'ﬂ?er:. Foll conwverters. Thee-phaze halfiwsve converiers, Tl eerphaze Sill-mvave comerters.
T.Hours

UNTT 6: A — .

Choppers: Inmoducticn. Prineiple of step-down a=d siep-up chopper with R-L Load. Perferranes
paramisters. Cloppar slarsificarion  Analysic of impulid comnpruratsd thariztar =kepper {only qualitative
analy=ist 6 Hours

UNIT 7
Inverters: Innoducton Mrncaple of operahez. Heniqmm:e P _m_eter".. ‘:':ng‘;e-p:z:e bndge 1miverters
Threepkaze wmventerz. Valiaze contol of :iingls-.pk.z:s- Imvarters — singzle paded bacidth, mdeple pulze widids,

: 2 N o b

and zinuscids! priss widtk modilanon Ciirent'sowrce insarsis. 7T Howurs
%

UNIT s - e . e :
((“.}.&C Voltazs Coatrollern Intodushon. DIiizncpls of ON-OFF mnd Fhase comrrel. Biozle-phnne, Tni-
“directional contelles - with resustive and F-L loxds. ; ! .

(h} Eleceromnagneric Comparnbiliny: Intcducnon, effest of power elecnonze comverters amd vamed:ial

measues. "

6 Hour:

Text Boole: i N o
! DPower Electronicy, M2 H Rashid , Pearzen, 37 Editien, 2004,

2 Power Electrenics, 2D Sinzh snd Hhanchandan X B, TME, b Edition, 2001
R‘f‘;‘;::?: Elscerouic: Ezsamtials and Applications L.
2. Thyrestorized Power Controllers, G.K. Dubsy, SR
Liteasiativisl Publidloe ..
3. Power Electrouics — Converters, Applics o
. Wilfiam X Mobins, Lhuad fainon, Jeehn \Y Lok b
4. P({:"fl-ué]-q{‘l;::!lic'.: A %i.lnmli_ﬁf-d ;ﬁ, . a‘.é&%ﬁbﬁf}n?{c\hﬁhnu;nm_
pesrzon'Sansuine Tezlmical :’Q{le “\B(\\ E“q ‘16(“'\ 9\3“3 ¢
2 WO a8 0
0¥ L a® 5.
c\e q > A < e
2™ Sl [ ert AT
- WapC' ~ e ~ | PRINCIPAL\E[9]]
Navodaya Institute of Technology {11}

RAICHUR-584 103

-"D]'IX'.JII:C.--“ vt:ox  India Pue Lid Raprnarn, 101 o
i€ Jould and RALK. Sunla, Mew Aze
ar A Mekan, Tere M., Undeland. and
S e

Scanned with CamScanner

T TR TR s T ey g




10EE61 POWER SYSTEM ANALYSIS AND STABILITY

Suhbject Code .| I0EE6] 1A Marks 23
Tlo of Leche Hrs. Weeek [ | 04 E H 03
Total 7o, of Lechue His ;| 32 100

INIT-1

modsls of Trapmpeszion Lpe

amrz and rencianos dizgams
5§ Hour:

REPRESENTATION OF POWER SYSTEM CD.\[PGT\'E\'T:.}: Circuit
Symcinonow: machimes, Transfonmens and lead Single lins diasrams. mped
Pgz uzmit syatem. per vt impedncce diazram of powar tiTrEmL

UNIT-2 .

SYMMETRICAL 3 - PHASE FAULTS: Analy=is of Symchronous machizes
Tranzisnts en 3 ganzmissien lize, Short-Cirows currents =rd ths rezstance of symekronows machines witk
znd without lead § Hours

UNIT- 3 & 4 _

SYANDMETRICAL COMPONENTS: Introduction. amaiwus of unbalanced lced against belanced Three-
plize mupsly, meatral shift. Recoluton of unbilanzed phasors mio thes symmstrizal compozert:. Paze
@t of svmmemical compozents in sta-delts fransiommer Dank. Power in tarm: of symmemical
of balanced zné uzbalapeed loads againct uzbalazced I shase supply Sequszce
sor. tramsformer and mansmmecier Lna)

=ikl chon) 8

and Power system

cempozents, ARAYILL
tmpadanzes nd necworks of powsr syitem elements (zlterma
otks of povrer systexs. Mezsurement of sequence fmpsdance of synchrenous
12 Hows

Secuence perw
Part-B

UNIT-2&6
TSNS ETRICAL FAULTS: L-G, L-L. L-L-G fulssen an wnhalznsad alarmater with azd wachout
fult fmpedancs, Unmsymeemcal fauls op 3 pewsr system itk and withSw fault impedance. Cpez

cenduster fsults i power syziam 14 Hour:

UNIT-7
STABILITY STUDIES: Juaadveron, Steady ixs 7nd “enstent ssauioy

equation. Equal area craterion £y Hamsient stasi aryevziuaties and it spptcaton:.

Rotor Sxpamie: :nd e swing
S Hours

UNIT -8

INBALANCED OPERATION OF THREE PHASE DSDUCTION MOTRORS: Anahvis of thies
phazz induccen smetor wath eve hine op:rn., Apzly=is of thres chaze indusDon mator watk tnbalamced

voltage. 4 Hoprs

TEXT BOOKE: ’ :
Y Flements of Power Systers Analviiz, WD Stevenson, TMH 2" Zdinoz

2 Alodern Power Systemn Analysiz. 1 J. Mazmth and D.P Kethan- TMEL 3" Editien. 2003,

3, Syminerrieal Components and $hort Circuit Studias, Dz ¥.2¢ Reddy, Kzznnz Publicherz

REFERENCE BOOKS:
1. Power System Analysis Hadi Sadat, TVELE
5. Power sycem Analyzis, R Berfen. and Vigey 'L"iﬂ?-‘i wkliratiens, 2™

~ ecinon. 2008
a“a

2 ‘CR -~
0ePd om® T et
‘ ‘ \r" ‘-\-.:. 3 is.f?} IR i a\ﬁ“

;\,ULLL et "
PRINCIPAL | 1 09"

= IPAL 09
llynlnslituleolTethniIU!}Y")m
BAICHUR-584 183
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10EE62 SWITCHGEAR & PROTECTION

Cubject Code 'l 10EE#? IA Narl: 25
No of Lacture Hie Week |- [ 04 Zxam Hours = B3
Total No. of Lechue His 2| 32 Tiam Markss 2| 10

PART- A

UNIT-1

AWITCHES AND FUSES: Inuoduchon, snersy manasement of ponver syrfem. dafininen of switehgear,
switzhe: - 1selating, lead brzaking and earthing. Introduction to feme, Sise lavr, cut -off charactansdisz,:
Iime cunent chasctensties, fuze matenal, HRAC fuse, liguid fuzs, Anplicaniez of fuse

UNIT-2 ’

PRINCIPLES OF CIRCUIT BREARERS: Iztrocusson, rzquursment of 3 chowit leaker:, difference

behween 2z solsior and carcwt Sraakier. bacis prnciple of eperahon of 3 coewt breaker. phansmenz of aze.

propates of arc, minzmer and mattenases of aie, are intenruphon theoriss - slepian’s theoiv 2nd 2perey

balance theary. Restakins volse. 1RCEVEY,
 breaking, AC cweust brecking

Cireut breakars,

4+ Hour:

1 ks - - .
taze, Ratg of ne of Relndkizme voltaze, DO efreuit
- frent SZepping. eapacitince switcling, resizizzee switching, Ratinz of

10 Hours
"
UNIT-3 & 4
CIRCUTTS BREAKERS: Air Circuit brealars — Apr break apd Air oizact Carmue brezkers, ol Cireuit
braakers - Smgle brezk. doubls break. mintmum OC B, 87, rezker - Preparation of 5F, gas, Puffer a=d nor

2uffes npe of 87, Lreakers. Vaouw: cirewt breakers - prineinle of operation and comstustional details.
Aduzntage: and Ssadvaintases of &ffirent tipes of Cwewt brezkars) Testizg of Cucuit brezkers. Unit
tasting, s3nthetic tashng, subsnitutior test. compsrtadon tast né capacitance st

LICGHTNING ARRESTERS: Cause: of over veltages — dnternal znd.exzemal. lizhining, weskinz
puncple of &ffaent hpes of lizhtning arrasters, Shizld wares.

12 Heurs
FPART-B
TUNIT-=

PROTECTIVE RELAYING: Raguirsme=t of Protecds

£. Zens: of protectien. tiamary and
baclup protection. Escemnal qualides of Protecgvs Relz

zzon of Protectivs Relavs

+4+ Hourz
UNIT-%
INDUCTION TYPE RELAY: Non-direetonal and ditec=onal cver cuerers 1slan-
charzererizaes. Differennal 1elay — Princinle of cpsation Talcenzgs diffren

. IDMT amd Dirsstiozz!
nnel velew, bias charactani=fics,
dustames velav — Thrss stepred Sistanee protecnén, Impedance ralay. Rascismce . Mho relzy, Buchhel=
- rzlav Negzave Sequeres 1elzv, Mieroproceszor bazed aves cunent 1202y — bleck diazam aporoseh,
10 Heours
UNIT-7 &S
PROTECTION SCHEMES: Gererator Frotection - Merz price protestion. prims mover faults. <:ator and
rotor faulez, protection zgainstasnommal ecndicens — usbalazeed loading. Jozs oF sxertaton. cves peadimg,
Tramsfonmer Protectioz - Differendal pretectign. differensial rzlay with harmonic restraint, Inter oz fauls
Indusioz moter protiction - protection azainst electiical fiults much az phaze fault sround fzult, and
zbnomal eperating cezditien: tuch 32 zingle phazing, phazyﬂ. aver lead. 12 Hours
el
TEXTBOOKS:, . g DE partme A
\ yrica! ¢
. At F180 .~
"ﬁn‘gr“ " .,'-l' o 3_!1'. g i
Der ecironics O Al aht el
glac i

.
LI 2 W PR -

- b
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Switchgear & Protection Sum! 5 Ras, Khamnz Publchers 15

ad [ e

Power Systam Protzction & Switchgear, Sadrram & Visws Khamae TNEL" efimon 1001
Fundamantals of Power Svitzmm protectiza, Y & Fanthanksr and 5 7. Bhide

"

REFERENCE BOOKS:

A Course in Electrieal Power, Sozm, Gupta & Bhamazar, Diznapanias
3. Power Syrtein Protection & Switchzear, Ravindamath & Chendiz Mew azz Publosmons
3 Electrical Power, Dr S. L. Uppal, Kkanna Publizher:, .

1 Handbookof Sywitchzears, BEEL.TME. 57 reprnt 2008

10EE662 ADVANCED POWER ELECTRONICS

Subject Code . | 19EE66: 1A Marks ) 23

No. of Destuze Hrot Wesk | o | 04 ¢ Zxa Hours L
Tetzl Ne. of Lestrs Hre +| 32 Czae Mark: ] 10

" PART-A
UNIT =1 &2 i
DC-DC SWITCHED MODE CONVERTERS: Tepolemes. Buck becst. buck-boomn =2 C=x
comverars. Tull Brdze DC-DC converter-demiled feery. workimz prinaples, modes of opsrmmon Wi
detailed crowits =rd wave foms. applicztens. marits and damemits. 16 Hsurs

TNIT-3&4 s a =z .
DC AC SWITCHED MODE II“'ERIE'Q‘ Tnrdeohaze im=rzsz, thrae phsce m

._.'e_t:r, detziled theemy. warlirg prineiples, medss of cparstier witk oiromit azalimis, spplcesons —=r
znd demercs. probiems bazed on inpwt cum veltaze relate=chon,
) 16 Homr:

PART-B

CNIT -&
RESONANT CONVERTERS: Zaro voltags and zaro cumsn: twitthons, rssomsres mwnck corms
comparisen wik kard swatskenz. swinkizz loces Samrems. =nd werlang prmarple. € Honrs

TNIT -

HIGH fF_Q'L'E.\Cl I\'DLtT ?. AND TR.-_\‘:PO:x.\r?\.S Dezimm
comparisen  with ecoverdomal dedzm and  predlems Bingm oof

0% Hours:
TNIT-7 &8 .

POWER SUPPLIES: Inneduccor. DC powsr supples: fix Dack convener. formard comvener, pulpall
copverssr, balf tndse cenwenter. full bridge cozverter, AC powe supplzss mwitched mods ac powe
supplizs, tezopant 3¢ powar supplie:. bidusstonal az power supple: 18 Heogr:

TEXT BOOKS:
1  FPower Electrenies. Dameel W Hare TME Firt Edinez NI

2 Power Electronics - converters, application & deasizn Mohan N TUndalemd TML Fabe
WD Jekn Wiley 37 Edidon 2008

Fower Electroniez-Ci L, "' 1‘1' FHI 37 Sdizen S
ower Electro ircui % éva::‘ PIi 3 nen, JLCE.
o) c G
d g\e q

ann
g\ne chno\og'{.

o
E\ec'l;°ne.\itu1:[:’3 Karnatard
Naﬂ'\- H\_)R' [ . h.
RAC

L

LG

PRINCIPA \‘-’1‘7

“ N Institute of Technology (NIT)
: - - RAICHUR.584 103

ot e e o S i e s ey e it b AT it

Scanned with CamScanner

e s JES KL T

e e ———— SRR R T S



10EES2 POWER SYSTEM OPERATION AND CONTROL

Subiset Code ;| 10EES2 1A Marks 23
No. of LecnursHi: " Weak | ] 04 . Exam Halurs ] 63
Total Na. of Lecture Hiv. Y Exam Mak: ] 100
PART- A
L]

TINIT =)

CONTROL CENTER OPERATION OF'FOWER SYATEMS:

P

Power :yitem contiel and operstinz zfates, contiel center, digital computer confizurahon, automuabie
generstion control, area contol ener, eperation without czmtal computaz, exprasanion for He-iine flow and
Hzquancy deviation, parallel operation of gerantors, avea lumped dytramis modsl 8 Hours
TNIT-2 &3
AUTOMATIC VOLTAGE REGULATOR: Baue zenerater cenwel. loops, Cross-couplng herveen
centzel locp:. Exteiter 4ype:. Exciter modeling, Generator medeling, Siafiz perfommancs of AVER loop.
AUTOMATIC LOAD FREQUENCY CONTROL;

Autemizne Lozd fequency conzel of ingls zies systemys, Speed geverninz system. Hydmulie walve

" scmater, Twbine gazerster respomse. Stame parformancs of zpssd govarzer, Closing of ALFC Jocp.
Conzept-of conneel avea, St respenze of primary AIFC loop, Intezal conol. ALTC of multi-contiel
arsa ovitims (POO0L cperanen)The Two-fyea swsters, Mlodsling the Tie-Line, Bleck Dizzam
reprezentznon of Two-Azes system. Static respense of Two-Area sysiem and Tiz-Lmns Bias conzel.

[\,‘;M,Lku»\ﬁ,,/wg
RincipaL tetal

Navodaya Institute of Technology (NIT}
RAICHUR-584 103
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12.Hours

INIT -4
CONTROL OF VOLTACGE AND REACTIVE POWER: Introcusson. generation snd absorpdon of
‘reachve power, ralation: batwraen ~oltage, power and reazhue power at 2 node, -ingle machize mbmte bus

cvsrezmz. metheds of veltags cons ol sub symclionews 121omanca, voltaze stakilio, oltage collapse

6 Hours
PART -B

UNIT-£
OPTIN AL SVSTEM OPERATION AND UNIT COMMITMENT: Iindduction . Ophmal opaiation of

. gezenter: on 2 us ban Srzement of ‘he Umit Computment proiem. zesd and importancs of umt

commtment, Constaint ip Usie Commpment, Unit Comuntment olubion methads-Fren sy st metiod
Torvad Denanu: Frozmsmoues seethadl =xciuding zroblem), Spinmins rzzerve. & Hours

INIT-6 "

.%Smfﬁ SYSTEM SECTRITY': Introduction. factors affecting power system qecuity, Sacmity snalyels.
eotingency Selscton, Teckniguss for coptingency wvauanen-D.C. load fowr and fazt dacoupled load

flew. 6 Hour:

TNIT T .

SYSTEM MONITORING AND CONTROL: Intyeduchen. Znersy mafiszzment reedany, the maste of

power yztem stats ermmanon(PA5E), matemanzal dezenptien 07 D33 E procers, runimization 1azknigue

£2- D3SE. Laazt Square ssemshien Exver and defecioz m 255 Gystem secunty and smergezcy cenlrol.

6 Hours

UNIT- &
POWER SYSTEM RELIABILITY: Itrocucdon. Mades of fulurss of 2 syztem. Censradnz system azd
fts. perfommance, denvation of relrabiliny index. relishility m=aswe for - unit evctem, cunmlanvs

prabasilisy outzezs- Recwsive Reladon. Loss of lezd probabiiity, Frequeney snd duredon of a =tata.

’ S Hours

Text Besks:

1. Medern Pewer Sy=tem Analysiz- TTNzgamck 1=d D F Zothari, THEH. 3" Ededion 2005

3. Electrical Energy $y:temn: Theory. O.J Zlzazd. THEH2005. | ¢ .

3. Power zeneration, operation And control- Alen PWood & Wedllmzers. John Wiley and Sams,
Second ZéiZon. 2008,

i Elsctric Power Syztem:- BA Weady 2nd B.J. Cory, Wiey student sdizon, 1959

5. Computer Aided Power Syztam Opera tizn and Analyzis- Fo8. Diar, Tata 2cGraw-Hill, 1587,

REFTERENCE: -
1. Computer Aided Power Syzram Analysis- GLEuwsic, PHIL2010.
4, Powver Sritem Apalyiis, Opzraden and Conral, Abkgit Clakzzbars and Sunita Hzlder, PEL
Szcand Tdidon. 2008 ' .
3

Tower oyztem stabiliny and contrelngrabiz KpalTr, T}.E?eﬁﬁ[e;.ﬁng‘ 3507,
\f

3%

A

Navoddya Institute of lechuology (NI1)
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TNIT-7 S '

* ENERCY FROM OCTEAN: Tidal Enzrzy — Principle of Tidal Powa., Compozents of Tidal Power Plant
(TPPs, Clazsafiestien of Tidal Fower Plaze:, Eztimadon of Enerzy - Single ‘bazn ané Doutle basm tipe
TEP (po dertvadons. Sunple pumanesl preblemc) Advantages and Limutaons of TPP. Ccean Thermal
Epergy Convarzion (OTZC): Panciple of OTZC systec Mathiods of OTEC pesver gensrzton — Opez Cycle
(Claudz cyelel, Closd Cyole (Andazon eyels) and Hyond cvelz (beck damam desenpneon of OTiCj;
Siz-rzlzoiom arftena, Bioforling, Advemtazen & Limrtaztons ef GTEC. i 6 Hour: .

TNIT- 3
EMERGING TECHNOLOQGIES: Tuel Cell, Small Hydro Resources. Hydrogan Zpergv. 2and Wave

Frergy. (Frineiple of Zzergy senaaton winz Slock dizzmams, advantazes znd Iimitztienz) 6 Hours

TEXT BOOKS:
1. Nen-Conventional Scurses of TnergrRal G D, Kraons Dublichers, 4t Sdidon, 2007
2 Non-Conventional Energy Resources, Khaz. B H., TMEL 2" Editioz.
REFERENCE BOORK:
1 Fundamental: of Renewable Energy Systems, Mukkezs, D and Chalazbartl, 5., Mew Az
Intermstiona Publishers, 2005 ;
= e W . i
10FE63 ELECTRICAL MACHINE DESIGN
Snbject ‘Code = | I0EE63 TA Marls il 25
No. of Lesture B/ Week | @ | 04 Exam Howrs o
To! Mo, of Lectwre Hrs. e [ - Exaxs NMarke ;| 16D

PART-A

UNIT-1
PRINCIPLES OF ELECTRICAL VACHINE DESIGN: Introductior. conziderztiens for the de=ign of
elecoical macimes, limitatons Different nps of matzrials and insulsters uszd in electical machizes.

4 Hours
TNIT-:2
DESICN OF DC MACHINES: Cumput squatiox, cheicz of specific leadizgs azd choize ol nuwzberof
polez. deuzn of Main dimension: of e DC mackizzs, D2sign of anmature fpt dmansiozs, commutator

ivewitt erfimatioh of #pere auns, design of voke “and poles- xazim and ixter polez,
—enes end izfer pelss, 10 Hours

znd brichss, mzzne
- field windimzz - zhunz,

UNIT-2 &4 b
%};ESIC.K OE IRANSFORR[ERS {Sfﬁgle phase and thres phate): Outpui 2quatiox for sinzle phass and
toraz phaze t::.n.:t"c-ma:':"_' chgicz of cpecifiz loadings, supression for woltz'num! determination of maiz
dimen-ions of e core, types of windzgs aud evtirznon of umber of runs and conducter eress sactional
arsa of Primary and secendary windiigs, esmmstion of ze lo 28 cwrent, expreccion for leakazz 1exciarce
zndvoliize remlation. Desig of ank aad eoolme tubes {round sctangunian} 12 Hourz

/?i‘ (_=,t"i1L ;
p.w?-,é?)epﬁ“_m | and >

§ (e
TNIT-2& 6 eado ol Elet [\
;pﬁ“mz‘:\tcs £naiNe®  no0dY:
E\e?; \nsttU®
0d3Y " o 68A VT
Wavo auR-
RP.\CJ

AV Bk
A . 5 f/\w L([[_C](.-VNJ

PRINCIPAL
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DERIGN OF DUCTION MOTORS: Cutput squater. Choizs of tpemfic leading:, main dunannons of
{r22 thacs imdueson motor, Stater manding desim. chaiss ollens of tha 3% gap, ssumaticn of mumbe: of
lots fortze squonsl
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ABSTRACT

This project proposes  fault location model for ‘underground  power cable using

ance of underground cable fault

microcontroller. The aim of this project is to determine the dist

from base station in kilometers. This project uses the simple concept of ohm’s law. When any

fault like short circuit oceurs, voltage drop will vary depending on the length of fault in cable,

since the current varics. A set of resistors arc therefore used to represent the cable and a dc

voltage is fed at onc end and the fault is detected by detecting the change in voltage using an

analog to digital converter and a microcontroller is used to make the necessary calculations so

that the fault distance is displayed on the LCD display.
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...... UNDERGROU IND CABLEE FAULT DISTANCE LOCATOR
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CHAPTER 1
INTRODUCTION

Power supply networks are prowing continuously and their reliability is petting
more important than ever, The complexity of the whole network Comprises numerous
companents that can (ail and terrupt the power supply for the end user. For most of the
worldwide operated low, voltage and medium voliage distribution lines underground
cables have been used for many decades. During the last years, also high voltage lines
have been developed o cables. To reduce the sensitivity of distribution networks to
cnviIr

ironmental influences underground high voltage cables arc used morc and more. I hey

are not influenced by weather conditions, hcavy rain, storm, snow and ice as well as

pollution. Even.the technology used in cable f'aclorlcs is improving steadily certain

influences may cause cables 1o {ail during opcrallon or test. Cables have been in use for

over §0vears. The number of different designs as well as the variety of cable tvpes and

accessories used in a cabie network is large. The ability to determine all kind of different

faults with widely different fault characteristics is turning on the suitable measuring

cquipment as well as on the operator’s skills. The rlghl comblnatlon enables to reduce the

expensivé time that is running dufing a cable outage (o4 mmmmm

Till last decades cables were made to lay overhead& currently it is lay to
underground cable which is superior to earlier method. Because the underground cable
are not affected by any adverse weather condition such as storm, snow, heavy rainfall
well as pollution, But when any fault occur in cable, then it is dvﬁlcult

das

to locate fault. So
we will move 1o find the exact Iocation of fault.

Now the world is become digitalized so the project is intende

location of fault in digital way. The underground cable sy

olloveed i many urban areas. While |

d o deteet the

stem is more common practice
ault m_um [or some reason

i re l.m.d 1o that particular LIlhlL is dlillulll due to not knowine the exact
ik ‘ :
lnumun of cable fault,

v Al that time the
erdlI'Ile' process
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CHAPTER 3

HARDWARI REQUIREMENTS .

I‘I/\RDWA]U{ COMPONIENTS:
. TRANSFORMER (230 - 6/0/6 V AC)

VOLTAGL REGULATOR (LM 78056 LM 7812)

o

3. RECTIFIER

4. FILTER

5. MICROCONTROLLER (AT89552)
6 LIQUID CRYSTAL DISPLAY

7. ADC0804 '

g. ULN2003

0. RELAYS

10. IN4007

1. RESISTOR -

/2. CAPACITOR
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]-‘*11l|[ [ocation methods can be elassified 0o
ine method: These me
Hh, sampled voltagend, current Lo

. v the fault pe
. htuumm the fi | yints, Online mcllm(l, lm nnclu:;mum! cable are less than overhead
‘ “Hnoorerpeac

fines.
. . . . ' ( . . H o 2 ik "
2) Offline method: In“this method special instrument is used to test out service of cable
in the field. There are two offline methods as following
2

.

Tracer method: In this method fault point is detected by walking on the cable

2
lines. Fault point is indicated from audible signal or clectromagnetic signal. It is
used 1o pinpoint fault Jocation very accurately.
o Terminal method: It is a lcchmquc used to detect fault location of cable from
one or both cnd‘; without lmcmg, This mc.(hod use to locate general area of fault.
1o expedite lI’dCIl'I}’ on hurlcd cable. '
» Pre-location: pPre-location is used o determine the fault distance. There are

predominantlyAwo methods for this.

Pulse ”_ﬂ{_(lmn method: A pulse induced at the starting end of the cable

l’LdL}‘l{. . the cable fault with a speed of v/2 and is there reflected back toward

the starting end of the cable. The elapsed (ime multiplied by the diftusion

speed v/2 pives the distance (0 (he source of the fault. Sce also: Time-domain
reflectometer,

In the transient method, & preakdown is triggered at the

ance short cireuil for a few milliseconds.

o Transient method:

cable fault, This effcects o Jow-resist

This in turn produces (wo (ravelling waves diffusing in apposite directions.

These waves are refleeted ot the cable ends so that they then travel toward

cach other apain in the direction ol the eable faull, The waves are unable to

T 1) s pass e fanlt beeanse of the are pro wed by the short cireuity so they are
. % ﬂnmmﬁm . rellection method, which due

therefore reflected back npul
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ol business opportunitics: Market Feasibility Study: Technical Feasibility
Study: Financial Feasibility Study & Social Feasibility Study.
7 Hours

TEXT BOOKS:
1 Principles of Management — P. C.Tripathi, P.N. Reddy — Tata MeGraw
Hill,

2 Dynamics of Entreprencurial Development & Management Vasant
Desai - Himalaya Publishing House
3 Entreprencurship Development — Poornima. M. Charantimath Small

Business Enterprises - Pearson Educaltion - 2006 (2 & 4).

REFERENCE BOOKS:
1 Management Fundamentals - Concepts, Application, Skill
Development - Robers Lusier - Thomson
2  Entrepreneurship Development - S.S.Khanka - S.Chand & Co.
3 Management - Stephen Robbins - Pearson Education/PHI - 17" Edition,
2003.

DESIGN OF MACHINE ELEMENTS-I

Subject Code : 10MES2 IA Marks 125

Hours/Week : 04 Exam Hours : 03

Total Hours : 52 Exam Marks : 100
PART — A

UNIT-1

Introduction: Definitions: normal, shear, biaxial and tri axial stresses,
Stress  tensor, Principal Stresses. Engineering Materials and their
mechanical  properties,  Stress-Strain  diagrams,  Stress  Analysis,

Design considerations: Codes and Standards.
05 Hours
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UNIT-2

Design For Static & Impact Strength:

Static Strength: Static loads and factor of safety, Theories of failure:
Maximum normal stress theory, Maximum shear stress theory, Maximum
strain theory, Strain energy theory, Distortion energy theory. Failure of brittle
and ductile materials.  Stress  concentration, Determination ol Stress
concentration factor.

Impact Strength: Introduction, Impact stresses due to axial, bending and

torsional loads, effect of inertia.
07 Hours

UNIT -3
Design For Fatigue Strength: Introduction- S-N Diagram, Low cycle
fatigue, High eycle fatigue, Endurance limit, Modifying factors: size effect,
surface  effect, Stress concentration ecffects, Flucluating  stresses,
Goodman and Soderberg relationship, stresses due o combined loading,
cumulative fatigue damage.

08 Hours

UNIT - 4
Threaded Fasteners: Stresses in threaded fasteners, Effect of initial tension,
Design of threaded fasteners under static, dynamic and impact loads, Design
of eccentrically loaded bolted joints.
06 Hours
PART - B

UNIT -5
Design Of Shafts: Torsion of shafts, design for strength and rigidity with
steady loading, ASME codes for power (ransmission shafling, shafts
under fluctuating loads and combined loads.

07 Hours

UNIT - 6

Cotter And Knuckle Joints, Keys And Couplings: Design of Cotter and
Knuckle joints, Keys: Types of keys, Design of keys, Couplings: Rigid and
flexible couplings, Flange coupling, Bush and Pin type coupling and

Oldham’s coupling.
07 Hours
48
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UNIT -7

Riveted and Welded Joints — Types, rivet malerials, [ailures of
riveted joints, Joint Efficiency, Boiler Joints, Lozanze Joints, Riveted
Brackets. Welded Joints — Types, Strength of butt and fillet welds,

eccentrically loaded welded joints.
07 Hours

UNIT-8
Power Screws: Mechanics of power screw, Stresses in power SCrews,
efficiency and sell-locking, Design of Power Screw, Design of Screw Jack:
(Complete Design).

05 Hours

TEXT BOOKS:
1.  Mechanical Engineering Design, Joseph E Shigley and Charles R.
Mischke. McGraw Hill International edition, 6" Edition 2009.
2. Design of Machine Elements, V.B. Bhandari, Tata McGraw
Hill Publishing Company Ltd., New Delhi, 2™ Edition 2007.

DESIGN DATA HANDBOOK:
1. Design Data Hand Book, K. Lingaiah, McGraw Hill, 2™ Ed.
2. Data Hand Book, K. Mahadevan and Balaveera Reddy, CBS
Publication
3. Design Data Hand Book, H.G. Patil, I. K. International Publisher,
2010.

REFERENCE BOOKS:

1. Machine Design, Robert L. Norton, Pearson Education Asia, 2001.

2. Design of Machine Elements, M. F. Spotis, T. E. Shoup, L. E.
Hornberger, S. R. Jayram and C. V. Venkatesh, Pearson Education,
2006.

3. Machine Design, Hall, Holowenko, Laughlin (Schaum’s
Outlines series) Adapted by S.K. Somani, Tata McGraw Hill
Publishing Company Ltd., New Delhi, Special Indian Edition,
2008.

4. Fundamentals of Machine Component Design, Robert C. Juvinall
and Kurt M Marshek, Wiley India Pvt. Ltd., New Delhi, 3% Edition,
2007.
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Lambert’s law: radiation heat cxchange between two [inite surfaces-
configuration factor or view factor. Numerical problems,
07 Hours

TEXT BOOKS:
I. Heat & Mass transfer, Tirumaleshwar, Pearson education 2006
2. Heat transfer-A basic approach, Ozisik, Tata McGraw Hill 2002

REFERENCE BOOKS:

1. Heat transfer, a practical approach, Yunus A- Cengel Tata Mc
Graw Hill
Principles of heat transfer, Kreith Thomas Learning 2001
Fundamentals of heat and mass transfer, Frenk P. Incropera and
David P. Dewitt, John Wiley and son’s.
4. Heat transfer, P.K. Nag, Tata McGraw Hill 2002.

Ly B3

FINITE ELEMENT METHODS

Subject Code : 10ME64 IA Marks 25

Hours/Week : 04 Exam Hours : 03

Total Hours +52 Exam Marks : 100
PART-A

UNIT-1

Introduction: Equilibrium equations in elasticity subjected to body force,
traction forces, and stress-strain relations for plane stress and plane strains.
General description of Finite Element Method, Application and limitations.
Types of elements based on geometry. Node numbering, Half band width.

07 Hours

UNIT-2
Basic Procedure: Euler - Lagrange equation for bar, beam (cantilever /
simply supported fixed) Principle of virtual work, principle of minimum
potential energy, Raleigh’s Ritz method. Direct approach for stiffness matrix
formulation of bar element. Galerkin’s method.

07 Hours

69
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UNIT-3
Interpolation Models: Interpolation polynomials- Linear, quadratic and
cubic. Simplex complex and multiplex elements. 2D PASCAL’s triangle.
CST elements-Shape functions and Nodal load vector, Strain displacement
matrix and Jacobian for triangular and rectangular element.

07 Hours

UNIT-4
Solution of 1-D Bars: Solutions of bars and stepped bars for displacements,
reactions and stresses by using penalty approach and elimination approach.
Guass-climination technique.

06 Hours

PART-B

UNIT-5
Higher Order Elements: Langrange’s interpolation, Higher order onc
dimensional elements-Quadratic and cubic element and their shape functions.
Shape function of 2-D quadrilateral element-linear, quadric element Iso-
parametric, Sub parametric and Super parametric elements. numerical
integration : 1, 2 and 3 gauge point for 1D and 2D cases.

06 Hours

UNIT-6
Trusses: Stiffness matrix of Truss element. Numerical problems.
06 Hours

UNIT-7
Beams: Hermite shape functions for beam element, Derivation of stiffness
matrix. Numerical problems of beams carrying concentrated, UDL and
linearly varying loads.

06 Hours

UNIT-8
Heat Transfer: Steady state heat transfer, 1D heat conduction governing
equations. Functional approach for heat conduction. Galerkin’s approach for

heat conduction. 1D heat transfer in thin fins.
07 Hours

70
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TEXT BOOKS:

. Finite Elements in Engineering, T.R.Chandrupatla, A.D Belegunde,
3" Ed PHI.

2. Finite Element Method in Engineering, S.S. Rao, 4th Edition,
Elsevier, 2006,

REFERENCE BOOKS:

. “Finite Element Methods for Engineers™ U.S. Dixit, Cengage

Learning, 2009

2. Concepts and applications of Finite Element Analysis, R.D. Cook
D.S Maltus, M.E Plesha, R.J.Witt, Wiley 4" Ed, 2009
Finite Element Methods, Daryl. L. Logon, Thomson Learning 3rd
edition, 2001.
4. Finite Element Method, J.N.Reddy, McGraw -Hill International

Edition,

[#%]

MECHATRONICS & MICROPROCESSOR

Subject Code : 10OME65 IA Marks : 25

Hours/Week : 04 Exam Hours : 03

Total Hours 152 Exam Marks : 100
PART - A

UNIT -1

Introduction to Mechatronic Systems: Measurement and control systems

Their elements and functions, Microprocessor based controllers.
06 Hours

UNIT -2
Review of Transducers and Sensors: Definition and classification of
transducers. Definition and classification of sensors. Principle of working and

applications of light sensors, proximity sensors and Hall effect sensors.
07 Hours

71
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TEXT BOOKS:
1. B.S. Grewal, Higher Engincering Mathematics, Latest edition,
Khanna Publishers.
2. Erwin Kreyszig, Advanced Engineering Mathematics, Latest
edition, Wiley Publications.

REFERENCE BOOKS:
1. B.V.Ramana, Higher Engineering Mathematics, Latest edition, Tata
Mec. Graw Hill Publications.
2. Peter V. O'Neil, Engineering Mathematics, CENGAGE Learning
India Pvt Ltd.Publishers.

MATERIAL SCIENCE AND METALLURGY

Subject Code : I0OME32A /42A IA Marks 1 25

Hours/Week : 04 Exam Hours ;03

Total Hours 152 Exam Marks : 100
PART - A

UNIT-1

Crystal Structure: BCC, FCC and HCP Structures, coordination number
and atomic packing factors, crystal imperfections -point line and surface
imperfections. Atomic Diffusion: Phenomenon, Ficks laws of diffusion,
factors affecting diffusion.

06 Hours

UNIT-2
Mechanical Behaviour: Stress-strain diagram showing ductile and brittle
behaviour of materials, linear and non linear elastic behaviour and properties,
mechanical properties in plastic range, yield strength offset yield strength,
ductility, ultimate tensile strength, toughness. Plastic deformation of single
crystal by slip and twinning.

06 Hours
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UNIT -3
Fracture: Type I, Type Il and Type 111
Creep: Description of the phenomenon with examples. three stages of creep,
creep properties, stress relaxation.
Fatigue: Types of fatigue loading with examples, Mechanism of fatigue,
fatigue properties, fatigue testing and S-N diagram.

07 Hours

UNIT -4
Solidification:  Mechanism  of  solidification, Homogenous  and
Heterogencous nucleation, crystal growth, cast metal structures,
Phase Diagram I: Solid sclutions Hume Rothary rule substitutional, and
interstitial solid solutions, intermediate phases, Gibbs phase rule.

07 Hours

PART - B

UNIT -5
Phase Diagram II: Construction of equilibrium diagrams involving
complete and partial solubility, lever rule. Iron carbon equilibrium diagram
description of phases, solidification of steels and cast irons, invariant
reactions.

06 Hours

UNIT - 6
Heat treating of metals: TTT curves, continuous cooling curves, annealing
and its types. normalizing, hardening, tempering, martempering,
austempering, hardenability, surface hardening methods like carburizing,
cyaniding, nitriding, flame hardening and induction hardening, age hardening
of aluminium-copper alloys.

07 Hours

UNIT -7
Ferrous and non ferrous materials: Properties, Composition and uses of
= Grey cast iron, malleable iron, SG iron and steel
= Copper alloys-brasses and bronzes.
Aluminium alloys-Al-Cu,Al-Si,Al-Zn alloys.

06 Hours
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MECHANICS OF COMPOSITE MATERIALS

Subject Code : TOMEG662 1A Marks i25

Hours/Week 04 Exam Hours : 03

Total Hours y52 Exam Marks  : 100
PART - A

UNIT -1

Introduction To Composite Materials: Definition, classification and
characteristics of composite Materials — fibrous composites, laminated
composites, particulale composites.
Applications: Automobile, Aircrafis. missiles. Space hardware, Electrical
and electronics, Marine, recreational and sports equipment, future potential of
composites.

06 Hours

UNIT -2

Fiber Reinforced Plastic Processing: Lay up and curing, fabricating
process, open and closed mould process, hand lay up techniques: structural
laminate bag molding. production procedures for bag molding; filament
winding, pultrusion, pulforming, thermo-forming, injection molding, blow

molding.
07 Hours

UNIT -3

Micro Mechanical Analysis of a Lamina: Introduction, Evaluation of the
four eclastic moduli by Rule of mixture, Numerical problems. Macro
Mechanics of a Lamina: Hooke's law for different types of materials,
Number of elastic constants, Two - dimensional relationship of compliance

and stiffness matrix.
07 Hours

UNIT - 4.

Macro Mechanics of a Lamina Hooke's law for two-dimensional angle
lamina, engineering constants - Numerical problems. Stress-Strain relations
for lamina of arbitrary orientation, Numerical problems.

(06 Hours
78
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PART - B

UNIT -5
Biaxial Strength Theories: Maximum stress theory, Maximum strain theory,
Tsai-Hill theory, Tsai, Wu tensor theory, Numerical problems.

06 Hours

UNIT -6
Macro Mechanical Analysis of Laminate: Introduction, code, Kirchoff
hypothesis, CL T, A, B, and D matrices (Detailed derivation) , Special cases
of laminates, Numerical problems.

06 Hours

UNIT -7

Metal Matrix Composites: Reinforcement materials, types, characteristics
and selection base metals selection. Need for production MMC’s and its
application.

Fabrication Process For MMC’s: Powder metallurgy technique, liquid

metallurey technique and secondary processing, special fabrication
techniques.

07 Hours
UNIT-8
STUDY PROPERTIES OF MMC’S: Physical Mechanical, Wear,

machinability and Other Properties. Effect of size, shape and distribution of
particulate on properties.
07 Hours

TEXT BOOKS:
1. Composite Science and Engineering, K. K. Chawla Springer Verlag
1998.
2. Mechanics of composite materials, Autar K. Kaw CRC Press New
York,

REFERENCE BOOKS:
1. Fiber Reinforced Composites, P. K. Mallick, Marcel Dekker,Inc
2. Mechanics of Composite Materials, Robert M. Jones, McGraw Hill

Kogakusha Ltd.1998
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METALLOGRAPHY AND MATERIAL TESTING LABORATORY

Subject Code : IOMEL37A / 47A IA Marks 125
Hours/Week : 03 Exam Hours : 03
Total Hours : 48 Exam Marks 250

PART - A

I.  Preparation of specimen for Metallograpic examination of different
engineering malterials. ldentification of microstructures of plain carbon
steel, tool steel, gray C.1, SG iron, Brass, Bronze & composites.

2. Heat treatment: Annealing, normalizing, hardening and tempering of
steel. Hardness studies of heat-treated samples.

3. To study the wear characteristics of ferrous, non-ferrous and composite
materials for different parameters.

4. Non-destructive test experiments like,

(a). Ultrasonic flaw detection
(b). Magnetic crack detection
(c). Dye penetration testing. To study the defects of Cast and  Welded
specimens
PART - B

1. Tensile. shear and compression tests of metallic and non metallic
specimens using Universal Testing Machine

2. Torsion Test

3. Bending Test on metallic and nonmetallic specimens.
4. lzod and Charpy Tests on M.S, C.1 Specimen,

5. Brinell, Rockwell and Vickers’s Hardness test.

6. Fatigue Test.
Scheme of Examination:

ONE question from part -A: 20 Marks
ONE question from part -B: 20 Marks
Viva -Voice: 10 Marks

Total : 50 Marks
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ELECTIVE-I (GROUP - A)

THEORY OF ELASTICITY

Subject Code . 10ME661 IA Marks 125
Hours/Week : 04 Exam Hours 103
Total Hours 152 Exam Marks  : 100
PART - A

UNIT -1
Definition And Notation: Stress, Stress at a Point, Equilibrium Equations,
Principal Stresses, Mohr’s Diagram, Maximum Shear Stress. Boundary
Conditions.

6 Hours
UNIT-2

Strain At A Point: Compatibility Equations, Principal Strains, Generalised
Hooke’s law, Methods of Solution of Elasticity Problems — Plane Stress-
Plane Strain Problems.

7 Hours

UNIT-3
Two Dimensional Problems: Cartesian co-ordinates — Airy’s stress
functions — Investigation of Airy’s Stress function for simple beam problems
— Bending ol a narrow cantilever beam of rectangular cross section under
edge load — method of Fourier analysis — pin ended beam under uniform
pressure.

7 Hours

UNIT - 4
General Equations In Cylindrical Co-Ordinates: Thick cylinder under
uniform internal and / or external pressure, shrink and force fit, stress

concentration.
6 Hours
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PART - B

UNIT -5
Stresses In An Infinite Plate (with a circular hole) subjected to uniaxial and
biaxial loads, stress concentration, stresses in rotating discs and eylinders.

7 Hours

UNIT - 6
Torsion Of Circular, Elliptical And Triangular Bars: membrane analogy,
torsion of thin open sections and thin tubes.

6 Hours

UNIT -7
Thermal Stresses: Thermo eclastic stress strain relationship, Equations of
equilibrium Thermal stresses in thin circular discs and in long circular
cylinder, sphere.

7 Hours

UNIT -8
Uniqueness Theorem: Principle of super position, reciprocal theorem, saint
venant principle.

6 Hours
TEXT BOOKS:
1. Advanced Mechanics of solids, L. S. Srinath, Tata Mc. Graw Hill,
2003

2. Theory of Elasticity, S. P. Timoshenko and J. N Gordier, Mc.Graw
Hill International, 3rd edition, 1972

REFERENCES BOOKS:
1. Theory of Elasticity, Dr. Sadhu Singh, Khanna Publications, 1988
. Elasticity, Theory, Applications & Numericals, Martin H Sadd,
Elsevier. 2005
. Applied Elasticity, Seetharamu & Govindaraju, Interline Publishing
. Applied Elasticity, C.T. WANG Sc. D. McGraw Hill Book Co0.1953
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REFERENCE BOOKS:

. Thermodynamics, An Engineering Approach, Yunus A.Cencgal and
Michael A.Boles, Tata McGraw Hill publications, 2002

Engineering Thermodynamices, J.B.Jones and G.A.Hawkins, John Wiley

|3%)

and Sons..

3. Fundamentals of Classical Thermodynamics, G.J.Van Wylen and
R.E.Sonntag, Wiley Eastern.

4. An Introduction to Thermodynameis, Y.V.C.Rao, Wiley Eastern, 1993,

5. B.K Venkanna, Swati B. Wadavadagi “Basic Thermodynamies, PHI,
New Delhi, 2010
MECHANICS OF MATERIALS
Subject Code : 10ME34 IA Marks $25
Hours/Week : 04 Exam Hours : 03
Total Hours $52 Exam Marks : 100
PART-A
UNIT 1:

Simple Stress and Strain: Introduction, Stress. strain, mechanical
properties of materials, Linear elasticity, Hooke's Law and Poisson's ratio,
Stress-Strain relation - behaviour in tension for Mild steel, cast iron and
non ferrous metals. Extension / Shortening of a bar, bars with cross
sections varying in steps, bars with continuously varying cross sections
(circular and rectangular), Elongation due to self weight, Principle of super
position.

07 Hours

UNIT 2:
Stress in Composite Section: Volumetric strain, expression for
volumetric strain, elastic constants, simple shear stress, shear strain,

temperature stresses (including compound bars).
06 Hours
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UNIT 3:
Compound Stresses: Introduction, Plane stress, stresses on inclined
sections, principal stresses and maximum shear stresses, Mohr's circle for
plane stress.

07 Hours

UNIT 4:
Energy Methods: Work and strain energy, Strain cnergy in bar/beams,
Castiglinios theorem, Energy methods.
Thick and Thin Cylinder Stresses in thin cylinders, changes in
dimensions of cylinder (diameter, length and volume). Thick cylinders
Lame’s equation (compound cylinders not included).

06 Hours

PART-B

UNIT 5:

Bending Moment and Shear Force in Beams: Introduction, Types of
beams, loads and reactions, shear forces and bending moments, rate of
loading, sign conventions, relationship between shear force and bending
moments. Shear force and bending moment diagrams for different beams
subjected to concentrated loads, uniformly distributed load, (UDL)
uniformly varying load (UVL) and couple for different types of beams.

07 Hours
UNIT 6:
Bending and Shear Stresses in Beams: Introduction, Theory of simple
bending, assumptions in simple bending. Bending stress equation,
relationship between bending stress, radius of curvature, relationship
between bending moment and radius of curvature. Moment carrying
capacity of a section. Shearing stresses in beams, shear stress across
rectangular, circular, symmetrical | and T sections. (composite / notched
beams not included).

07 Hours

UNIT 7:
Deflection of Beams: Introduction, Differential equation for deflection.
Equations for deflection, slope and bending moment. Double integration
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ABSTRACT
Fatigue is progressive failure mechanism and material degradation initiates with the first
cycle. The degradation/damage accumulation progresses until a finite crack is nucleated, then
the crack propagates until the failure process culminates in a complete failure of the
structures. The total life from first cycle to the complete failure can be divided into three
- stages: Initial life interval, Life interval, Final Life interval. The falilgue damage is mainly
based on two designs: FAIL-SAFE and SAFE-LIFE. The objective is to design a Fail-Safe
Structural component. In this project we have designed a Wing-Bracket interaction which
was not yet designed by any of the industry. And we have estimated the fatigue life of our
Wing-Bracket attachment model. Here we compared the fatigue life of our model with three
materials such as Managing Steel, Titanium and Structural A36 stecl. Among this three we

have proved that Managing steel gives more fatigue life compared to other two materials. For

estimating the fatigue life we have made some hand calculations,

Finally we have represented the fatigue life with the help of Goodman Curve. The

Structural Component is designed and analysed using CATIA and ANSYS Softwares. In

analysis the maximum stress at which the component undergoes degradation/damage 1s

caleulated for different Fnd Conditions (loadings and stresses), which determines the fatigue

life of the component.
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