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Il Year — | SEMESTER

Course .
S. No Code Course Title L | T P Credits
Mathematics -I11 (Vector
1 BSC301 Calculus, Transforms and PDE) 3 0 0 3
2 PCC301 | Strength of Materials - | 3 0 0 3
3 PCC302 | Fluid Mechanics 3 0 0 3
4 PCC302 | Surveying and Geometrics 3 0 0 3
5 PCC303 | Highway Engineering 3 0 0 3
6 PCC304 | Concrete Technology Lab 0 0 3 1.5
7 PCC305 | Highway Engineering Lab 0 0 3 1.5
8 PCC306 | Surveying Field Work — I (Lab) 0 0 3 1.5
9 SC301 | Skill oriented course* 1 0 2 2
10 MC301 | Constitution of India 2 0 0 0
Total Credits 215
Il YEAR - Il SEMESTER
S. No. Course Course Title L| T| P Credits
Code
Complex Variables and Statistical
1 PC401 Methods 310 0 3
2 PC402 | Strength of Materials -I1 310 0 3
3 ES401 | Hydraulics and Hydraulic Machinery 310 0 3
4 PC403 | Environmental Engineering 310 0 3
5 PC404 Managerial Economics & Financial 31 0 0 3
Analysis
6 PC405 | Environmental Engineering Lab 00 3 1.5
7 PC406 | Strength of Material Lab 00 3 1.5
Fluid Mechanics & Hydraulics
8 PC407 Machinery Lab 0|0 3 1.5
9 sCa01 Skill oriented course* 11 o 2 2
Total Credits 215
Honors/ Minor courses 3| 1 0 4
(The hours distribution can be 3-0-2 or 3-1-0 also)
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COMPLEX VARIABLES AND STATISTICAL METHODS
(Common to all branches of Second Year except CSE ant IT)

Course Objectives:

e To familiarize the complex variables.

e To make the student capable of evaluating the integrals in complex domains

e To make the student capable of expanding a given function as a series and finding the poles
and residues

e To make the student capable of evaluating the integrals in complex domains using residue
theorem

e To familiarize the students with the foundations of probability and statistical methods.

e To equip the students to solve application problems in their disciplines.

Course Outcomes: At the end of the course students will be able to

e apply Cauchy-Riemann equations to complex functions in order to determine whether a given
continuous function is analytic (L3)

e find the differentiation and integration of complex functions used in engineering problems
(LS)

e make use of the Cauchy residue theorem to evaluate certain integrals (L3)

e apply discrete and continuous probability distributions (L3)

e design the components of a classical hypothesis test (L6)

e infer the statistical inferential methods based on small and large sampling tests (L4)
UNIT - I: Functions of a complex variable and Complex integration: (20 hrs)

Introduction — Continuity — Differentiability — Analyticity —Cauchy-Riemann equations in Cartesian
and polar coordinates — Harmonicand conjugate harmonic functions — Milne — Thompson method.
Complex integration: Line integral — Cauchy’s integral theorem — Cauchy’s integral formula —
Generalized integral formula (all without proofs) and problems on above theorems.

UNIT - Il:Series expansions and Residue Theorem: (20 hrs)
Radius of convergence — Expansion in Taylor’s series, Maclaurin’s series andLaurent series.
Types of Singularities: Isolated — Essential —Pole of order m-— Residues — Residue theorem

0 c+2r7 .
(without proof) — Evaluation of real integral of the types J._w f (x)dx and L f(cos@,sind)d6 .
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UNIT - I11: Probability and Distributions: (20 hrs)

Review of probability and Baye’s theorem — Random variables — Discrete and Continuous random
variables — Distribution functions — Probability mass function, Probability density function and
Cumulative distribution functions — Mathematical Expectation and Variance — Binomial, Poisson,
Uniform and Normal distributions.

UNIT - IV: Sampling Theory: (8 hrs)
Introduction — Population and Samples — Sampling distribution of Means and Variance (definition
only) — Central limit theorem (without proof) — Representation of the normal theory distributions —

Introduction to t, y?and F-distributions — Point and Interval estimations — Maximum error of
estimate.

UNIT — V: Tests of Hypothesis: (20 hrs)
Introduction — Hypothesis — Null and Alternative Hypothesis — Type | and Type Il errors — Level of
significance — One tail and two-tail tests — Tests concerning one mean and two means (Large and
Small samples) — Tests on proportions.

Text Books:
1. B.S. Grewal, Higher Engineering Mathematics, 44" Edition, Khanna Publishers.
2. Miller and Freund’s, Probability and Statistics for Engineers,7/e, Pearson, 2008.

Reference Books:

1. J. W. Brown and R. V. Churchill, Complex Variables and Applications, 9" edition, Mc-
Graw Hill, 2013.

2. S.C. Gupta and V.K. Kapoor, Fundamentals of Mathematical Statistics, 11/e, Sultan Chand
& Sons Publications, 2012.

3. Jay |. Devore, Probability and Statistics for Engineering and the Sciences, 8™
Edition,Cengage.

4. Shron L.Myers, Keying Ye, Ronald E Walpole, Probability and Statistics Engineers and the
Scientists,8™ Edition, Pearson 2007.

5. Sheldon, M. Ross, Introduction to probability and statistics Engineers and the Scientists,
4"Edition, Academic Foundation,2011
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STRENGTH OF MATERIALS - 11

Course Learning Objectives:

e To give concepts of Principal stresses and strains developed in cross section of the beams on
the cross section and stresses on any inclined plane. To impart concepts of failures in the material
considering different theories

e To give concepts of torsion and governing torsion equation, and there by calculate the
power transmitted by shafts and springs and design the cross section when subjected to loading
using different theories of failures.

e To classify columns and calculation of load carrying capacity and to assess stresses due to
axial and lateral loads for different edge conditions and to calculate combined effect of direct and
bending stresses on different engineering structures.

e Introduce the concept of unsymmetrical bending in beams Location of neutral axis
Deflection of beams under unsymmetrical bending.

Course Outcomes:
Upon successful completion of this course,

e The student will be able to understand the basic concepts of Principal stresses developed in
a member when it is subjected to stresses along different axes and design the sections.

e The student can assess stresses in different engineering applications like shafts, springs,
columns and struts subjected to different loading conditions

SYLLABUS:

UNIT- I Principal Stresses and Strains And Theories of Failures: Introduction — Stresses on an
inclined section of a bar under axial loading — compound stresses — Normal and tangential stresses
on an inclined plane for biaxial stresses — Two perpendicular normal stresses accompanied by a
state of simple shear — Mohr’s circle of stresses — Principal stresses and strains — Analytical and
graphical solutions.

Theories of Failures: Introduction — Various Theories of failures like Maximum Principal stress
theory — Maximum Principal strain theory — Maximum shear stress theory — Maximum strain
energy theory — Maximum shear strain energy theory.

UNIT — Il Torsion of Circular Shafts and Springs: Theory of pure torsion — Derivation of
Torsion equations: T/J = q/r = N¢/L — Assumptions made in the theory of pure torsion — Torsional
moment of resistance — Polar section modulus — Power transmitted by shafts — Combined bending
and torsion and end thrust — Design of shafts according to theories of failure.

Springs: Introduction — Types of springs — deflection of close and open coiled helical springs
under axial pull and axial couple — springs in series and parallel.
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UNIT — 11l Columns and Struts: Introduction — Types of columns — Short, medium and long
columns — Axially loaded compression members — Crushing load — Euler’s theorem for long
columns- assumptions- derivation of Euler’s critical load formulae for various end conditions —
Equivalent length of a column — slenderness ratio — Euler’s critical stress — Limitations of Euler’s
theory — Rankine — Gordon formula — Long columns subjected to eccentric loading — Secant
formula — Empirical formulae — Straight line formula — Prof. Perry’s formula.

UNIT — IV Direct and Bending Stresses: Stresses under the combined action of direct loading
and B.M. Core of a section — determination of stresses in the case of chimneys, retaining walls and
dams — conditions for stability — stresses due to direct loading and B.M. about both axis.

UNIT -V Unsymmetrical Bending and Shear Centre

Un-symmetrical Bending: Introduction — Centroidal principal axes of section — Graphical method
for locating principal axes — Moments of inertia referred to any set of rectangular axes — Stresses
in beams subjected to unsymmetrical bending — Principal axes

— Resolution of bending moment into two rectangular axes through the centroid — Location of
neutral axis Deflection of beams under unsymmetrical bending.

Shear Centre: Introduction Shear center for symmetrical and unsymmetrical sections (channel, I,
T and L sections).

TEXT BOOKS:
1. A Textbook of Strength of Materials, by R. K. Rajput, 7e (Mechanics of Solids) SI Units S.
Chand & Co, NewDelhi
2. Strength of materials by R. K. Bansal, Lakshmi Publications.

REFERENCES:
1. Mechanics of Materials- by R. C.Hibbler, Pearson publishers
2. Mechanics of Solids — E P Popov, Prentice Hall.
3. Strength of Materials by B.S.Basavarajaiah and P. Mahadevappa, 3™ Edition,
Universities Press,
4. Mechanics of Structures Vol — I by H.J.Shah and S.B.Junnarkar, Charotar Publishing
House Pvt. Ltd.
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HYDRAULICS AND HYDRAULIC MACHINERY

Il Year - Il Semester

Course Learning Objectives:

e  To study about uniform and non-uniform flows in open channel and also to learn
about the characteristics of hydraulic jump

e To introduce dimensional analysis for fluid flow problems

e To understand the working principles of various types of hydraulic machines and
Pumps.

Course Outcomes:

Upon successful completion of this course the students will be able to:

e  Solve uniform and non-uniform open channel flow problems.

e Apply the principals of dimensional analysis and similitude in hydraulic model
testing.

. Understand the working principles of various hydraulic machineries and pumps.

UNIT - I: UNIFORM FLOW IN OPEN CHANNEL.:

Types of channels —Types of flows - Velocity distribution — Energy and momentum correction
factors — Chezy’s, and Manning’s formulae for uniform flow — Most Economical sections, Critical
flow: Specific energy-critical depth — computation of critical depth

UNIT I1I: NON-UNIFORM FLOW IN OPEN CHANNELS: Steady Gradually Varied flow-
Dynamic equation, Mild, Critical, Steep, horizontal and adverse slopes-surface profiles-direct step
method- Rapidly varied flow, hydraulic jump, energy dissipation.

UNIT - IIl: HYDRAULIC SIMILITUDE: Dimensional analysis-Rayleigh’s method and
Buckingham’s pi theorem-study of Hydraulic models — Geometric, kinematic and dynamic
similarities-dimensionless numbers — model and prototype relations.

UNIT - IV: BASICS OF TURBO MACHINERY:: Hydrodynamic force of jets on stationary and
moving flat, inclined and curved vanes, jet striking centrally and at tip, velocity triangles at inlet
and outlet, expressions for work done and efficiency-Angular momentum principle.

UNIT - V:

HYDRAULIC TURBINES - I: Layout of a typical Hydropower installation — Heads and
efficiencies - classification of turbines. Pelton wheel - Francis turbine - Kaplan turbine - working,
working proportions, velocity diagram, work done and efficiency, hydraulic design, draft tube —
theory and efficiency. Governing of turbines-surge tanks-unit and specific quantities, selection of
turbines, performance characteristics-geometric similarity-cavitation.
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PUMPS:

CENTRAIFUGAL-PUMPS: Pump installation details-classification-work done- Manometric
head-minimum starting speed-losses and efficiencies-specific speed, multistage pumps-pumps in
parallel and series - performance of pumps-characteristic curves- NPSH- Cavitation.
RECIPROCATING PUMPS: Introduction, classification, components, working, discharge,
indicator diagram, work done and slip.

Text Books:

1.  Open Channel flow, K. Subramanya, Tata McGraw Hill Publishers

2. Fluid mechanics and hydraulic machines, Rajput, A.K(2018) , S chand ,New Delhi
3. Fluid Mechanics, Modi and Seth, Standard book house.

References:

1. Fluid Flow in Pipes and Channels, G.L. Asawa, CBS

2. Fluid Mechanics and Machinery, C.S.P. OJHA, R. BERNDTSSON and P.N.
Chandramouli, Oxford Higher Education.

3. Fluid Mechanics and Machinery, Md. Kaleem Khan, Oxford Higherducation.

4. Fluid mechanics and Hydraulic machines, R.K. Bansal, Laxmi publications ,New Delhi.
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ENVIRONMENTAL ENGINEERING

Course Learning Objectives:
The course will address the following:
« Outline planning and the design of water supply systems for a community/town/city and
selection of source based on quality and quantity
« Design of water treatment plant for a village/city
o Impart knowledge on design of water distribution network
« Design of sewers and plumbing system for buildings
o Design of Sewage Treatment Plant

Course Outcomes:
Upon the successful completion of this course, the students will be able to:
« Select a source based on quality and quantity and Estimate design population and water demand
« Design a water treatment plant for a village/city
o Design a sewer by estimating DWF and Strom water flow and plumbing system for buildings
« Design a Sewage Treatment Plant for a town/city.

UNIT-I
Introduction: Importance and Necessity of Protected Water Supply systems, Water borne diseases,
Flow chart of public water supply system, Role of Environmental Engineer.

Water Demand and Quantity Estimation: Estimation of water demand for a town or city, Per
capita Demand and factors influencing it - factors affecting water demand, Design Period,
Population forecasting.

Sources of Water: Lakes, Rivers, Comparison of sources with reference to quality, quantity and
other considerations- Ground water sources: springs, Wells and Infiltration galleries, Characteristics
of water— Physical, Chemical and Biological characteristics and WHO guidelines for drinking water
- 1S 10500 2012 - Water quality standards for Agriculture, Industries and Construction.

UNIT-I1

Treatment of Water: Treatment methods: Theory and Design of Sedimentation, Coagulation,
Filtration. Disinfection: Theory of disinfection-Chlorination and other Disinfection methods.
Removal of color and odors- Removal of Iron and Manganese - Adsorption- Fluoridation and
deflouridation—Reverse Osmosis- Solar stills- Freezing

UNIT-I1I

Collection and Conveyance of Water: Factors governing the selection of the intake structure,
Conveyance of Water: Gravity and Pressure conduits, Types of Pipes, Pipe Materials, Pipe joints,
Design aspects of pipe lines, Design of economical diameter of pumping main, HP of pump and
monthly expenditure for an apartment and a village. Laying and testing of pipe lines- Capacity of
storage reservoirs, Mass curve analysis.
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Distribution of Water: Methods of Distribution system, Layouts of Distribution networks, Water
main appurtenances - Sluice valves, Pressure relief valves, air valves, check valves, hydrants, and
water meters—Ideal water supply system. Case studies.

UNIT - IV

Sewerage: Estimation of sewage flow and storm water drainage — fluctuations — types of sewers -
design of sewers.

Sewer appurtenances — cleaning and ventilation of sewers. Sewage pumps.

House Plumbing: Systems of plumbing-sanitary fittings and other accessories— one pipe and two
pipe systems — Design of drainage in Gated communities, Apartments and Hotels.

Septic Tank - working Principles and Design

UNIT -V
Sewage characteristics —Characteristics of sewage - BOD equations. ThOD, COD and BOD.

Treatment of Sewage: Primary treatment. Secondary treatment: Activated Sludge Process,
principles, designs, and operational problems. Oxidation ponds, Trickling Filters — classification —
design, operation and maintenance problems. RBCs. Fluidized bed reactors —Anaerobic digestion of
sludge, Sludge Drying Beds.

Ultimate Disposal of sewage: Methods of disposal — disposal into water bodies-Oxygen Sag Curve-
Disposal into sea, disposal on land, Crown corrosion, Sewage sickness. Effluent standards.

Text Books

1. Environmental Engineering — Howard S. Peavy, Donald R. Rowe, Teorge George
Tchobanoglus — Mc-Graw-Hill Book Company, New Delhi, 1985.

2. Rural Municipal and Industrial water management, K\VSG Murali Karishna, Environmental
Protection Society, Kakinada, 2021.

3. Industrial Water and Wastewater Management, K.V.S.G. Murali Krishna, Paramount
Publications, Visakhapatnam, 2018.

4. Elements of Environmental Engineering — K. N. Duggal, S. Chand & Company Ltd., New

Delhi, 2012.

References

1 Water Supply Engineering — P. N. Modi.

2. Water Supply Engineering — B. C. Punmia

3. Water Supply and Sanitary Engineering — G. S. Birdie and J. S. Birdie

4. Environmental Engineering, D. Srinivasan, PHI Learning Private Limited, New Delhi, 2011.
5. Environmental Engineering, Ruth F. Weiner and Robin Matthews — 4th Edition

Elsevier,2003
6. Environmental Engineering, D. Srinivasan, PHI Learning Private Limited, New Delhi, 2011.
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MANAGERIAL ECONOMICS AND FINANCIAL ANALYSIS
(Common to all Branches)

Course Learning Objectives:

e The Learning objectives of this paper are to understand the concept and nature of Managerial
Economics and its relationship with other disciplines and also to understand the Concept of
Demand and Demand forecasting.

e To familiarize about the Production function, Input Output relationship, Cost-Output
relationship and Cost-Volume-Profit Analysis.

e To understand the nature of markets, Methods of Pricing in the different market structures
and to know the different forms of Business organization and the concept of Business
Cycles.

e To learn different Accounting Systems, preparation of Financial Statement and uses of
different tools for performance evaluation.

Finally, it is also to understand the concept of Capital, Capital Budgeting and the techniques
used to evaluate Capital Budgeting proposals.

Course Outcomes:

e The Learner is equipped with the knowledge of estimating the Demand and demand
elasticities for a product.

e The knowledge of understanding of the Input-Output-Cost relationships and estimation of
the least cost combination of inputs.

e The pupil is also ready to understand the nature of different markets and Price Output
determination under various market conditions and also to have the knowledge of different
Business Units.

e The Learner is able to prepare Financial Statements and the usage of various Accounting
tools for Analysis.

e The Learner can able to evaluate various investment project proposals with the help of
capital budgeting techniques for decision making.

Unit-1

Introduction to Managerial Economics and demand Analysis:

Definition of Managerial Economics —Scope of Managerial Economics and its relationship with
other subjects —Concept of Demand, Types of Demand, Determinants of Demand- Demand
schedule, Demand curve, Law of Demand and its limitations- Elasticity of Demand, Types of
Elasticity of Demand and Measurement- Demand forecasting and Methods of forecasting,
Concept of Supply and Law of Supply.
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Unit —11:

Theories of Production and Cost Analyses:

Theories of Production function- Law of Variable proportions-lIsoquants and Isocosts and
choice of least cost factor combination-Concepts of Returns to scale and Economies of scale-
Different cost concepts: opportunity costs, explicit and implicit costs-Fixed costs, Variable Costs
and Total costs —Cost —VVolume-Profit analysis-Determination of Breakeven point(problems)-
Managerial significance and limitations of Breakeven point.

Unit — II:

Introduction to Markets, Theories of the Firm & Pricing Policies:

Market Structures: Perfect Competition, Monopoly, Monopolistic competition and Oligopoly —
Features — Price and Output Determination — Managerial Theories of firm: Marris and
Williamson’s models — other Methods of Pricing: Average cost pricing, Limit Pricing, Market
Skimming Pricing, Internet Pricing: (Flat Rate Pricing, Usage sensitive pricing) and Priority
Pricing, Business Cycles : Meaning and Features — Phases of a Business Cycle. Features and
Evaluation of Sole Trader, Partnership, Joint Stock Company — State/Public Enterprises and their
forms.

Unit - 1V:

Introduction to Accounting & Financing Analysis:

Introduction to Double Entry System, Journal, Ledger, Trail Balance and Preparation of Final
Accounts with adjustments — Preparation of Financial Statements-Analysis and Interpretation of
Financial Statements-Ratio Analysis — Preparation of Funds flow and cash flow analysis
(Problems)

Unit - V:

Capital and Capital Budgeting: Capital Budgeting: Meaning of Capital-Capitalization-
Meaning of Capital Budgeting-Time value of money- Methods of appraising Project
profitability: Traditional Methods(payback period, accounting rate of return) and modern
methods(Discounted cash flow method, Net Present Value method, Internal Rate of Return
Method and Profitability Index)

TEXT BOOKS:
1. R Aryasri, Managerial Economics and Financial Analysis, The McGraw — Hill companies.

REFERENCES:
1. Varshney R.L, K.L Maheswari, Managerial Economics, S. Chand & Company Ltd,

2. JL Pappas and EF Brigham, Managerial Economics, Holt, R & W; New edition edition

3. N.P Srinivasn and M. SakthivelMurugan, Accounting for Management, S. Chand &
Company Ltd,

. MaheswariS.N,AnIntroduction to Accountancy, Vikas Publishing House Pvt Ltd

. I.M Pandey, Financial Management , Vikas Publishing House Pvt Ltd

. V. Maheswari, Managerial Economics, S. Chand & Company Ltd,

o o1 B~
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EVIRONMENTAL ENGINEERING LAB

Course Learning Objectives:
The course will address the following:

« Estimation of important characteristics of water and wastewater in the laboratory
« Inference with reference to the significance of the characteristics of the water and wastewater

Course Outcomes:
Upon the successful completion of this course, the students will be able to:

« Estimate some important characteristics of water, wastewater and soil in the laboratory

« Draw some conclusion and decide whether the water is suitable for Drinking/Construction /
Agriculture/ Industry.

o Estimate Chloride, EC and Salinity of Soil and suggest their suitability for
Construction/Agriculture

o Estimation of the strength of the sewage in terms of BOD and COD and Decide whether the
water body is polluted or not with reference to the stated parameters in the list of experiments

o Demonstration of various instruments used in testing of water and soil and study of Drinking
water standards, WHO guidelines, Effluent standards and standards for Construction/ Agriculture/
Industry.

List of Experiments
Determination of pH and Electrical Conductivity (Salinity) of Water and Soil.

Determination and estimation of Total Hardness—Calcium &Magnesium in water.
Determination of P&M Alkalinity/Acidity
Determination of Chloride in water and soil

. Determination and Estimation of total solids, organic solids and inorganic solids and Settleable
olids by Imhoff Cone.

Determination of Dissolved Oxygen with D.O. Meter &Wrinklers Method and BOD.
Physical parameters — Temperature, Color, Odor, Turbidity and Taste.

Determination of C.O.D.

© © N o o A~ w N PP

Determination of Optimum coagulant dose- with and without coagulant aids
10. Determination of Chlorine residue and demand

11. Presumptive Coliform test.
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12. Desalination by Freezing and Boiling.

13. EC, TDs and Chloride in RO System- Raw water, Product water and Reject.

14. Suitability of water for construction

15. Evaporation, Rainfall, Humidity, Wind speed, Wind Direction

NOTE: At-least 10 of the experiments enlisted are to be conducted. Values for different water and
wastewater samples like Surface water, Ground water, Sea water, Municipal water, Bottled water,
RO- Raw water, Product and Reject samples, Municipal sewage, Industrial waters etc

List of Equipment’s

1)
2)
3)
4)
5)
6)
7)
8)
9)

pH meter

Turbidity meter

Conductivity meter

Hot air oven

Muffle furnace

Dissolved Oxygen meter

U-V visible spectrophotometer
COD Reflux Apparatus

Jar Test Apparatus

10) BOD Incubator

11) Autoclave

12) Laminar flow chamber

13) Hazen’s Apparatus

14) Chlorocsope
15) Weather Station
Text Books

1.
2.

Standard Methods for Analysis of Water and Waste Water —~APHA

Chemical Analysis of Water and Soil by KVSG Murali Krishna, Environmental Protection

Society, 4™ Edition, 2021.

Reference

1.
2.

Relevant IS Codes.

Chemistry for Environmental Engineering by Sawyer and Mc.Carty.
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STRENGTH OF MATERIALS LAB

Experiments
1. Tension test on Mild steel bar
Bending test on (Steel / Wood) Cantilever beam.
Bending test on simply supported beam.
Torsion test
Hardness test
Spring test
Compression test on wood or concrete
Impact test (Charpy and Izod impact test)
9. Sheartest (on UTM)
10.  Verification of Maxwell’s Reciprocal theorem on beams.
11.  Use of Electrical resistance strain gauges
12. Continuous beam — deflection test.

CO~N R wWN

List of Major Equipment:
1 Universal Testing Machine
2. Torsion testing machine
3. Brinnell’s / Rock well’s hardness testing machine
4. Setup for spring tests
5. Compression testing machine
6 Izod Impact machine
7. Shear testing machine
8 Beam setup for Maxwell’s theorem verification.
9 Electrical Resistance gauges
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FLUID MECHANICS AND HYDRAULIC MACHINERY LAB

Il Year — Il Semester

List of Experiments

1. Calibration of Venturi meter & Orifice meter

2. Determination of Coefficient of discharge for a small orifice and mouth piece by a
constant head and variable head method.

3. Calibration of contracted Rectangular Notch and /or Triangular Notch

4. Determination of Coefficient of loss of head in a sudden contraction and friction factor.

5. Verification of Bernoulli’s equation.

6. Impact of jet on vanes

7. Study of Hydraulic jump.

8. Performance test on Pelton wheel turbine

9. Performance test on Francis turbine.

10. Efficiency test on centrifugal pump.

11. Efficiency test on reciprocating pump.

List of Equipment:
1. Venturi meter setup.
. Orifice meter setup.
. Small orifice setup.
. External mouth piece setup.
. Rectangular and Triangular notch setups.
. Friction factor test setup.
. Bernoulli’s theorem setup.
. Impact of jets.
. Hydraulic jump test setup.
10. Pelton wheel, Francis turbine and Kalpan turbines
11. Centrifugal and Reciprocating pumps.
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SKILL ORIENTED COURSE*

Environmental Audit and compliance report or
Road safety audit with 1 or 2 KM length or

Water related leakage field studies



