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B.Tech-Il Year | Semester

S.No. Subject Title L P Credits
Code
1 23B52103H StatisticalMethodsandNumerical 3 0 3
Analysis
Universalhumanvalues—
2 23BS2104H | understandingharmonyand 2 0 3
Ethicalhumanconduct
FluidMechanicsandOpenChannel
. 2 2
3 23ES2101A Hydraulics 0
4 23PC2102A | FarmPowerandTractorSystems 3 0 3
5 23PC2101A | EngineeringMechanics 3 0 3
FluidMechanicsandOpenChannel
6 | 23ES2102A ! P 0 2 1
HydraulicsLab
FieldOperationandMaintenanceof
7 23PC2104A P 0 3 1.5
TractorsLab
8 23PC2103A | EngineeringMechanicsLab 0 3 15
9 23SE2101A MachineandProductionDrawing 0 2 2
10 23AC2101B | EnvironmentalScience 2 0 -
Total 15 10 20
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S.No. Subject Code Title L T P Credits
ManagerialEconomicsand
1 23MC2201M Financial Analysis 2 0 0 2
PropertiesandStrengthof
2 .
23ES2201A Materials 3 0O 3
GroundWaterHydrology, Wells
3 23PC2201A andPumps 3 0O 3
4 23PC2202A SurveyingandLeveling 3 0 0 3
5 23PC2203A HeatandMassTransfer 3 0 0 3
GroundWaterHydrology, Wells
2 1
6 23PC2204A andPumpsLab 0 0
7 23PC2205A SurveyingandLevelingLab 0 0 3 1.5
8 23PC2206A HeatandMassTransferLab 0 0 3 1.5
Analysis/Simulationusing
9 23SE2201A MATLAB 0 112 2
10 DesignThinkingandInnovation 1 0 2 2
23HS2203H
Total 15 1 12 22
Honors(Pool-1)/MinorCourses 3 1 0 4
MandatoryCommunityServiceProjectInternshipof8WeeksDurationDuringSummer
Vacation...TobeevaluatedinlIl'Y earISemester
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STATISTICALMETHODSANDNUMERICALANALYSIS

OBJECTIVE:Toenablethestudentsforacquiringtheknowledgeaboutstatisticalmethods,
Numerical analysis, Numerical integration, numerical integration by
Trapezoidal,Simpson’sandWeddle’srules,Laplacetransform,Laplacetransformsofelementary
functionsandExperimentaldesigns.

UNIT-I

Statistical methods, testing of hypothesis, concepts, testing of significance based on Z-test, t-
test,  F-test,  Chi-square  test,  contingency  table,  correlation,regression,testing
ofsignificanceofcorrelationandregression,multiplelinearregression, ANOVA,one-wayandtwo-
wayclassifications, factorialexperimentconcepts(22,2°, mixedfactorials).

UNIT-II

Numerical analysis: Finitedifferences, variousdifference operators and their
relationships,factorialnotation,interpolationwithequalintervals,Newton’sforwardandbackwardint
erpolationformulae.

UNIT-111

Numerical integration, numerical integration by Trapezoidal, Simpson’s and Weddle’s
rules;NumericalsolutionofordinarydifferentialequationsbyPicard’smethod, Taylor’sseriesmethod
, Euler’s method, modified FEuler’s method, Runge-Kutta method; Laplace
transforms:DefinitionofLaplacetransform,Laplacetransformsofelementaryfunctions,

UNIT-IV
PropertiesofLaplacetransforms,inverseLaplacetransforms,transformsofderivatives,integrals,trans
formoffunctionmultipliedbyt”, transformoffunctiondividedbyt,convolutiontheorem,applicationof
Laplacetransformstosolveordinarydifferentialequationsandsimultaneousdifferentialequations.

UNIT-V
Experimentaldesigns:Basicdesigns,completelyrandomizeddesign(CRD)-Layoutandanalysis with
equal and unequal number of observations, randomized block design (RBD) -Layoutand
analysis,Latinsquaredesign(LSD)-Layoutandanalysis;Responsesurfacemethodology.
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TEXTBOOKS

1. ErwinKreyszig,2006.AdvancedEngineeringMathematics,9thEd.JohnWiley&Sons,N
ewYork,USA.
2. B.S.Grewal.2004.HigherEngineeringMathematics.KhannaPublishers,Delhi.

REFERENCES

1.P.P.GuptaandC.C.Malik.1993.CalculusofFiniteDifferencesandNumerical Analysis.Krishna
PrakashMandor,Meerut.
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UNIVERSALHUMANVALUES-
UNDERSTANDINGHARMONYANDETHICALHUMANCO
NDUCT
COURSEOBJECTIVES:
i.  Developmentofaholisticperspectivebasedonself-
explorationaboutthemselves(humanbeing),family,societyandnature/existence.
ii.  Understanding(ordevelopingclarity)oftheharmonyinthehumanbeing,family,societyand
nature/existence
iii.  Strengtheningofself-reflection.
iv.  Developmentofcommitmentandcouragetoact.

UNIT-I:
Courselntroduction-Need,BasicGuidelines,ContentandProcessforValueEducation
(8Hrs)
Purposeandmotivationforthecourse,recapitulationfromUniversalHumanValues-I
Self-Exploration-what is it? - |Its content and process; ‘Natural Acceptance’ and
Experiential Validation-astheprocessforself-exploration
ContinuousHappinessandProsperity-AlookatbasicHumanAspirations
Rightunderstanding,Relationship and Physical Facility- the basic requirements for
fulfilmentofaspirationsofeveryhumanbeingwiththeircorrectpriority
Understanding Happiness and Prosperity correctly- A critical appraisal of the current
scenarioMethod to fulfill the above human aspirations: understanding and living in harmony at
variouslevels.
Includepracticesessionstodiscussnaturalacceptanceinhumanbeingastheinnateacceptance for
living  with responsibility  (living in relationship, harmony  and co-
existence)ratherthanasarbitrarinessinchoicebasedonliking-disliking.

UNIT-II:
UnderstandingHarmonyintheHumanBeing-HarmonyinMyself!

(12Hrs)
Understanding humanbeing asa co-

existenceofthesentient‘I’andthematerial Body’ UnderstandingtheneedsofSelf(‘I’)and‘Body’-
happinessandphysicalfacilityUnderstandingtheBodyasaninstrumentof*’(Ibeingthedoer,seerande
njoyer)Understandingthecharacteristicsandactivitiesof*I’andharmonyin‘I’

Understanding  theharmony  oflwith  theBody:Sanyam andHealth;correctappraisal
ofPhysicalneeds, meaningofProsperityindetail

ProgramstoensureSanyamandHealth.

Include practice sessions to discuss therole others have played in making material
goodsavailabletome.ldentifyingfromone’sownlife. Differentiatebetweenprosperityandaccumulati
on.Discussprogramforensuringhealthvsdealingwithdisease.
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UNIT=I1I: (8HTrs)

UnderstandingHarmonyintheFamilyandSociety-HarmonyinHuman-HumanRelationship
Understandingvaluesinhuman-humanrelationship; meaningofJustice(nineuniversalvalues in
relationships) and program for its fulfilment to ensure mutual happiness; Trust andRespect
asthefoundational valuesofrelationship.

UnderstandingthemeaningofTrust; DifferencebetweenintentionandcompetenceUnderstandingthe
meaningofRespect, Differencebetweenrespectanddifferentiation;theothersalientvaluesinrelations
hip.
Understandingtheharmonyinthesociety(societybeinganextensionoffamily):Resolution,Prosperity,fea
rlessness(trust)andco-existenceas comprehensiveHumanGoals
Visualizingauniversalharmoniousorderinsociety-UndividedSociety,UniversalOrder-
fromfamilyto worldfamily.

Include practice sessions to reflect on relationships in family, hostel and institute as
extendedfamily, real life examples, teacher-student relationship, goal of education etc. Gratitude
as auniversalvalueinrelationships.Discusswithscenarios.Elicitexamplesfromstudents’lives.

UNIT-IV:
UnderstandingHarmonyintheNatureandExistence-WholeexistenceasCoexistence

(10Hrs)
UnderstandingtheharmonyintheNature
Interconnectednessandmutualfulfilmentamongthefourordersofnature-recyclabilityandself-
regulationinnature
UnderstandingExistenceasCo-existenceofmutuallyinteractingunitsinall-
pervasivespaceHolisticperceptionofharmonyatalllevelsofexistence.
Includepracticesessionstodiscusshumanbeingascauseofimbalanceinnature(film“Home”canbeuse
d),pollution,depletionofresourcesandroleoftechnologyetc.

UNIT-V:
ImplicationsoftheaboveHolisticUnderstandingofHarmonyonProfessional Ethics(8Hrs)
NaturalacceptanceofhumanvaluesDefinitivenessofEthicalHumanConduct
BasisforHumanisticEducation,HumanisticConstitutionandHumanisticUniversalOrderCompeten
ceinprofessionalethics:a.Abilitytoutilizetheprofessionalcompetenceforaugmentinguniversalhum
anorderb.Abilitytoidentifythescopeandcharacteristicsofpeoplefriendlyandeco-
friendlyproductionsystems,c.Abilitytoidentifyanddevelopappropriatetechnologiesandmanageme
ntpatternsforaboveproductionsystems.
Casestudiesoftypicalholistictechnologies,managementmodelsandproductionsystemsStrategyfort
ransitionfromthepresentstatetoUniversalHumanOrder:

a. Atthelevelofindividual:associallyandecologicallyresponsibleengineers,technologistsand

managers
b. Atthelevelofsociety:asmutuallyenrichinginstitutionsandorganizationsSumup.
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IncludepracticeExercisesandCaseStudieswillbetakenupinPractice(tutorial)Sessionseg. Todiscusst
heconductasan engineer orscientistetc.

TextBooks:

1. R R Gaur, R Asthana, G P Bagaria, “A Foundation Course in Human Values
andProfessional Ethics”, 2nd Revised Edition, Excel Books, New Delhi, 2019. ISBN
978-93-87034-47-1

2. R R Gaur, R Asthana, G P Bagaria, “Teachers’ Manual for A Foundation Course
inHumanValuesandProfessionalEthics”,2ndR evisedEdition,ExcelBooks,NewDelhi,2019
.ISBN978-93-87034-53-2

ReferenceBooks:

1. JeevanVidya:EkParichaya,ANagaraj,JeevanVidyaPrakashan, Amarkantak,1999.

2. N.Tripathi,““HumanValues”,NewAgelntl.Publishers,NewDelhi,2004.TheStoryofStuff
(Book).

3. MohandasKaramchandGandhi*“TheStoryofMyExperimentswithTruth”

4. E.F.Schumacher.“SmallisBeautiful”’SlowisBeautiful-CecileAndrews

5. JCKumarappa“EconomyofPermanence”’PanditSunderlal“BharatMeinAngrejiRaj”’Dhara
mpal,“RediscoveringIndia”

6. MohandasK.Gandhi,“HindSwarajorIndianHomeRule”IndiaWinsFreedom-
MaulanaAbdulKalamAzadVivekananda-RomainRolland(English)

7. Gandhi-RomainRolland(English)

MODEOFCONDUCT
Lecturehoursaretobeusedforinteractivediscussion,placingtheproposalsaboutthetopicsat hand and
motivating students to reflect, explore and verify them.Tutorial hours are to
beusedforpracticesessions.

While analyzing and discussing the topic, the faculty mentor’s role is in pointing to
essentialelementstohelp insortingthemoutfromthesurfaceelements.Inotherwords,helpthestudents
exploretheimportantor criticalelements.

In the discussions, particularly during practice sessions (tutorials), the mentor encourages
thestudenttoconnectwithone’sownselfanddoself-observation,self-reflectionandself-exploration.
Scenarios may be used to initiate discussion. The student is encouraged to take up
“ordinary”’situationsrather than”extra-ordinary”situations.Suchobservationsand their
analysesaresharedanddiscussedwithotherstudentsandfacultymentor,in agroupsitting.

Tutorials (experiments or practical) are important for the course. The difference is that
thelaboratoryiseverydaylife,andpracticalsarehowyoubehaveandworkinreallife.
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Dependingonthenatureoftopics,worksheets,homeassignmentsand/oractivitiesareincluded. Thepra
cticesessions(tutorials)wouldalsoprovidesupporttoastudentinperformingactions commensurateto
his/her beliefs. Itisintended that thiswould lead
todevelopmentofcommitment,namelybehavingandworkingbasedonbasichumanvalues.
CourseOutcomes: Attheendofthecoursestudentswillbeableto

Bl >
CO’s Statements oom's
Level
CO1 | Becomemoreawareofthemselves,andtheirsurroundings(family, L2

society,nature)
CO2 | Becomemoreresponsibleinlife,andinhandlingproblemswithsustainablesolut L5
ions,whilekeepinghumanrelationshipsandhuman

natureinmind.
CO3 | Havebettercriticalability. L4
CO4 | Becomesensitive to their commitment towards what they have L2
understood(humanvalues,humanrelationshipandhumansociety).
CO5 | applywhattheyhavelearnttotheirownselfindifferentday-to-day L3

settingsinreallife,atleastabeginningwouldbemadeinthisdirection.
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FLUIDMECHANICSANDOPENCHANNELHYDRAULICS

OBJECTIVE: To enable the students to design efficient water conveyance systems
likecanals,channelsandpipesfromplacesoforigintodelivery points by
acquiringknowledgeon theprinciples of mechanics of fluids, water measurement and
regulationandopenchannelhydraulicprinciples.

OUTCOMES:

» Acquaintance of skills on basic principles of fluid, their properties, flow
patterns,classificationofflowregimesetc.,

* Impart knowledge on boundary layer theory and their principals, analysis of
fluidflowandtheoriesofflowregimes—energycalculations.

» Development of skills on Buoyancy principals, flow measuring devises, their
flowdynamics. Skill development on flow through pipes & their concepts, dynamics
ofmixflow principles ofdimensionalanalysis and similitude,open
channelflowdynamic.

» Skill development on open channel flow dynamics, concepts & principles,
theirdesignprocedures.

UNIT-I
Fluids-Definitions-classification-properties,dimensions.Fluidpressure—Introduction—
measurementoffluidpressure,piezometertubemanometry,typesofmanometers.Mechanicalga
uges-Bourdon’stubepressuregauge,diaphragmpressuregauge,
deadweightpressuregauge.Fluidstaticforceonsubmerged surfaces, total force
onhorizontal,vertical and inclinedsurfaces.Centerofpressureofan inclined immersedsurface,
center of pressure of a composite section. Pressure on a curved surface and itsapplications.

UNIT-II

Boundarylayertheory-Thicknessofboundarylayer, Thicknessofboundarylayerinalaminar
flow, Thickness of boundary layer in a turbulent flow, Prandtl’s experiment ofboundary
layerseparation.Dynamics offluid flow —Variousforms of energy in fluidflow, frictional
loss, general equation. Bernoulli’s theorem, Euler’s equation of
motion.PracticalapplicationsofBernoulli’stheorem, verturimeter,orificemeter.

UNIT-III

Flowthroughorifices(measurementofdischarge)—
Typesoforifices,jetofwater,venacontracta,hydrauliccoefficients,experimentalmethodforhydr
aulicCoefficients,dischargethrougharectangularorifice.
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Flow through mouthpieces — Types of Mouthpieces; Loss of head of a liquid flowing in
apipe,discharge through a mouthpiece. Flow  over notches- Types of notches,
dischargeover a rectangular notch, triangular notch, stepped notch. Time of emptying a
tank over arectangular notch, triangular notch. Flow over weirs — Types of weirs, discharge
over aweir, velocity ofapproach,determinationofvelocityofapproach.

UNIT-IV

Flow through simple pipes — Loss of head in pipes, Darcy’s formula for loss of head
inpipes, Chezy’s formula for loss of head in pipes. Transmission of power through
pipes,Time of emptying a tank through a long pipe, Time of flow from one tank into
anotherthrough along pipe. Flow through compound pipes — Discharge through a
compoundpipe(pipesinseries),dischargethroughpipesinparallel,equivalentsizeofapipe,discha
rge through branded pipes from one reservoir to another. Dimensional analysis
andsimilitude—

Rayleigh’smethodandBuckingham’spitheorem. Typesofsimilarities,dimensionalanalysis,di
mensionlessnumbers,introductiontofluidmachinery.

UNIT-V

Openchannel hydraulics- classification of open channel and definitions. Chezy’s formula
fordischargethroughanopenchannel.Bazin’sformulafordischargethroughopenchannel,numer
icalproblemson designthrough open channel, Kutter’s formula for discharge, problems on
design. Manning’sformulafordischargethroughanopenchannel.

TEXTBOOKS

1. HydraulicsandFluidMechanics,ModiPMandSethS.M.1973.StandardBookHouse,Delhi.
2. OpenChannelHydraulics,ChowVT,1983,McGrawHillBookCo.,NewDelhi.

REFERENCES

1.A Text book of Hydraulics, Fluid Mechanics and Hydraulic
Machines,Khurmi,R.S.1970.,S.Chand&CompanyLtd.,NewDelhi.
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FARMPOWERANDTRACTORSYSTEMS

OBJECTIVE:Toenablethestudentsforacquiringtheknowledgepertainingtosystemsliketrans
missionsystemclutch,typesofclutches,typesofGear,sliding,constantmesh
typetractorpoweroutletslikeP.T.O,beltpulley,drawbar,tractiontheoryrolling,resistance,rimpu
Il,crawlertractor.

OUTCOMES:
» Skilldevelopment on farm power sources classification I.C engine
componentsandconstruction,operatingsystems.
» Skilldevelopmentonfuelsupplyignition, cooling& lubrication

electricalignition,fuels&theirproperties,governingsystemsoflCengines,powertransmi
ssion,clutches&itsapplications.

» Acquaintanceof knowledgeon clutchtypes,concepts &principles,single
andmultipleplateclutches,workingmechanism,gear theoryand
principles,differentialunitofitsfunctions,finaldrive&itsapplications.

» Skilldevelopmentonprinciplesoffluidcoupling&torqueconnector,brakesprinciples,cla
ssification&frictionconceptsofhydraulicsysteminfactors.

» Skill development on tractor powers outlets, P.T.O and its applications,
Tractortestinganditsmaincomponents,CGestimation, Tractorchassisitsmechanics.

UNIT-I

Sourceof farm power—Conventional and non-conventional energy sources,
classificationoftractorandl.Cengines,studyofl.Cenginecomponentsand their
construction,operatingprinciplesandfunctions,Enginesystemsandtheirconstructiondetailsand
adjustment.

UNIT-II
Valvesandvalvemechanism,fuelandairsupplystems,coolingandlubricatingsystems,electrical
and ignition systems, I1.C engine fuels and their

properties,detonationandknockinginlCengines,Studyofpropertiesofcoolants,ant
ifreezeandanti-corrosionmaterials, Lubricanttypes&studyoftheirproperties—
Enginegoverningsystems.Introductiontotransmissionsystem—
Powertransmissionsystemoftractor—Functionsofapowertransmissionsystem.Clutch—
Necessityofclutchinatractor,essentialfeaturesofgoodclutch,principalworkingofclutch,clutchr
epairsandmaintenance.

UNIT-I11I
Types of clutch — Friction clutch, dog clutch and fluid coupling, friction clutch —
Singleplateclutchorsinglediscclutch, multipleplate clutch or multiple disc

clutch,coneclutch. Single plate clutch or single disc clutch — Constructional details and
principleofworkingmechanism.Multipleplateclutch,splinted sleeveclutch type -
Constructionaldetailsandprincipleofworkingmechanismratchetandpawlarrangement
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mechanism—Constructionaldetailsandprincipleofworking mechanism. Gears—Necessity for
providing gear box, Selective sliding type, constant mesh type, Mechanicaladvantage in
gears, torque ratio in gears, working of gear box. Differential unit and finaldrive—
Differential, functionsofcrownwheel,differentiallock,functions,finaldrive—
functionsoffinaldrive.

UNIT-IV

Fluid coupling and torque connector, brake mechanism, requirements of good
brakingsystems,classificationofbrakes,Mechanicalbrakeandhydraulicbrake—
Workingmechanism.Steeringmechanism-

Qualitiesofsteeringmechanism, mainpartsofsteering mechanism types ofsteering boxes,
working of hydraulicsteering.Hydrauliccontrol system — Working principals, basic
components of hydraulic system — Types ofhydraulic system, position control, draft
control, mixed control, precautions for hydraulicsystem.

UNIT-V

Tractor power outlets — P.T.O., construction details; Belt pulley constructional
details,tractorpoweroutlet,drawbar,constructiondetails. Traction-
Tractionefficiency,methodfor improving traction, coefficient of traction, rolling resistance,
wheel slip or track slip,Rimpul - crawler tractor. Tractor testing — Preparation for tests,
types of tests, test at
themainpowertakeoff,testatvaryingspeedsatfullload,testatvaryingload,beltorpulley shafttest,
drawbar  test, tractor engine performance. Determination of centre
ofgravity,Suspensionmethod,balancingmethod,weighingmethod.Tractorchassismachines,fu
nctionsofchassisframe. Tractorchassis—Mechanicsoftractorchassis.

TEXTBOOKS
1. FarmTractorMaintenanceandRepair.Jain.S.C.andRoyC.R.1984. TMHPublishingCo.
Ltd.,NewDelhi.

2. Tractorsandtheirpowerunits.Lijedhall.B.CarletonW.M.TurnquistP.K.andSmithD.W.
1984.AVIPublishingCo.Inc.,Westport,Connecticut.
REFERENCES
1. FarmGasEnginesandTractors.FredJ.R.1963.AlliedPublisherPvt.Ltd.,Bombay.
2. Farm Machines and their Equipment. Nakra C.P., 1986.
DhanpetRaiandSons.1982NaiSarak,NewDelhi.
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PRINCIPLES OF SOIL SCIENCE AND AGRONOMY

OBJECTIVE: To enable the student to understand the farming principles to
grow agricultural and orchard crops and farming practices for higher crop production.
To impart knowledge on soil genesis, soil forming process, structure, soil organic
matter, soil chemical properties, which give a comprehensive idea to students how to
design farm implements in relation to soils and also how to treat the soil for soil health
and structural improvement, soil conservation, irrigation and drainage applications.

UNIT — I: Nature and origin of soil - soil definition, branches of soil science - difference
between surface soil and sub surface soil. Soil forming rocks - classification of rocks -
Igneous, Sedimentary and metamorphic rocks. Minerals- definition -classification - Primary
minerals — Secondary minerals; Silicate and non silicate minerals - Light and heavy
minerals. Soil formation- soil forming factors  Soil forming processes: Elluviation —
Illuviation — Humification — Calcification-Laterization — Podzolization — Salinization —
Alkalization and Gleization . Classification of soils — Soil taxonomy — Soil orders and their
characteristics.

UNIT- 11:Soil organic matter- its composition and decomposition its importance effect on
soil fertility. Soil reaction, factors affecting pH of soil- influence of soil reaction on nutrient
availability. Acid soils- Formation — characteristics & nutrient availability- reclamation-
Lime requirement Saline soils — sodic/alkali soils — characteristics - formation and nutrient
availability Reclamation- gypsum requirement for reclamation of sodic/alkali soils.

UNIT-111: Soil fertility and productivity — definition and concepts —factors influencing
availability of nutrients — deficiency symptoms of nutrients. Inorganic chemical fertilizers-
classification- and their reactions in soils. Liquid fertilizers- and their solubility and
compatibility. Beneficial soil micro organisms — Bio fertilizers and their use.Meaning and
scope of Agronomy-History of Agriculture development in Ancient IndiaAgriculture in
civilization Era. National and International Agricultural Research Institutes in India.
Classification of crops: Classification of field crops-according to origin, botanical,
commercial, economical, seasonal, ontogeny, agronomic, leaf morphology and special
purpose crops.

UNIT-1V:Essential resources for crop production-factors influencing plant growth-Biotic
and Abiotic factors. Agro-climatic zones of Andhra Pradesh and India. Crop seasons —
Kharif, Rabi and summer seasons in Andhra Pradesh. Tillage and Tilth. Sowing — methods,
time and depth of sowing of major field crops. Methods and time of application of manures
and fertilizers. Weeds — influence of weeds on crop production, principles and practices of
weed management. Basics on soil plant-water relationship- Effective root zone depth,
critical stages of irrigation, moisture extraction pattern. Crop coefficients, water requirement
of crops and critical stages for irrigation. Crop rotation, cropping systems, Relay cropping
and mixed cropping.
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UNIT-V:Dryland agriculture — problems of crop production in dry farming — agronomic
measure in reducing evapo- transpiration losses. Crop Husbandry practices of Rice, Maize,
cotton and Groundnut. Organic farming — definition — need — scope — principles —
characteristics - relevance to modern agriculture. Sustainable Agriculture-Definition and
concepts. Organic nutrient sources and its fortification — organic manures- methods of
composting Green manures- bio fertilizers — Types, methods of application — Benefits and
limitations. Nutrient management in organic farming. Inspection — certification - labelling
and accreditation procedures for organic products.

TEXT BOOKS:

1. Principles of Agronomy, Yella Manda Reddy T & Shankar Reddy, Publications.

2. Nature and Properties of soils. Brady Nyle C and Ray R Well 2002. Pearson Education Inc., New
Delhi.

3. Fundamental of Soil Science. Indian Society of Soil Science 1988. IARI, New Delhi.

REFERENCES:

1. Brady Nyle C. and Ray R. Well. 2002. Nature and properties of soil. Pearson Education Inc., New
Delhi.

2. Indian Society of Soil Science. 1998. Fundamentals of Soil Science. IARI, New Delhi.

3.T. Yellamanda Reddy and G. H. Sankara Reddy. 2015. Principles of Agronomy, Kalyani
Publishers, Ludhiana.

4. V. T.S. Mudaliar. 1956. Principles of Agronomy, The Bangalore printing.

5. K. Arun Sharma. 2002. A Hand book of organic farming, Agrobios, India.

6. S. P. Palaniappan, and K. Annadurai. 2010. Organic farming-Theory and Practice, Scientific
publishers, Jodhpur, India.
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FLUIDMECHANICSANDOPENCHANNELHYDRAULICSLAB
OUTCOMES

1. ImpartingpracticalskillsondeterminationofmetacentricheightandBernoulli’stheorem.

2. Exposuretopracticalskillsonmeasurementofdischargewithventuremeterandpilottubes.

3. Acquiringpracticalskillsondeterminingdischargecoefficienttorectangular,triangulara
ndtrapezoidalweirandorifices.

4. Imposingpracticalskillsonflowmeasurement....... Broadcrested
weirsandopenchannels.

5. Imposingpracticalskillsondeterminationofheadlossesinpipes,roughnesscoefficientofo
penchannels.

6. Practicalexposesondeterminationofvelocityandpressureinopenchannels,construction
offlow-netproblemsonflow-nets.

PRACTICAL

Determinationofmetacentricheight
VerificationofBernoulli’stheorem
Measurementofdischargewithaventuremeter
Measurementofvelocitywithapilottube
Determinationofcoefficientofdischargeofrectangularweir
Determinationofcoefficientofdischargeoftriangularweir
Determinationofcoefficientofdischargeoftrapezoidalweir
Determinationofhydrauliccoefficientoforifices
Experimentonbroadcrestedweir

. Determinationofheadlossesinpipes

. Experimentsonopenchannels

. Determinationofroughnesscoefficientsofopenchannels

. Measurementofvelocityandpressureprofilesinopenchannels

. Constructionofflownet

. Problemsonconstructionofflownet
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FIELDOPERATIONSANDMAINTENANCEOFTRACTORSLAB

OBJECTIVES:Toenablethestudentsforacquiringtheknowledgepertainingtomaintenanceoftr
actorslikeperiodicalmaintenance(50to100hours,200 to  250hours,480 to 500 engine
working hours, 960 to 1000 hours) and trouble shooting andremedial measures of all
systems - fuel system, lubrication system, cooling system andignitionsystem.

OUTCOMES

1. Improvedpracticalskillsonairkindfuelfiltrationsystems, lubricationsystemandtheir
maintenanceintractors.

2. Practicalskillsimprovementonmaintenanceoftransmissionandradiatorscoolingsystemsintr
actor.

3. Practicalskillsdevelopmentonmaintenanceoftractorignitionandhydraulicsystems.

4. Practicalknowledgeonperiodicalmaintenanceoftractors,emissionofsmoke,clutchandbrake
systemmaintenance.

5. Practicalskilldevelopmentonmaintenanceoftrainmachineryandimplements.

6. Practicalknowledgeontractoron-offpracticeoftractors.

Practical

1. Tractor Systems - maintenance of air fuel system — cleaning of air cleaners —
frequenttroubles and Remedies — process toremove air lock in the diesel engine—
precautionsinhandling diesel fuelsindieselengine.

2. Maintenanceoflubricationsystem—frequenttroublesandremedies—
troublesinlubricationsystemexcessiveoilconsumption—
careandmaintenanceoflubricationsystem.

3. Maintenanceoftransmissionsystem—generalmaintenance—differentialtroubleshooting—
Frequenttroublesand Remedies.

4. Maintenanceofcoolingsystemandcleaningofradiators-frequenttroublesandremedies
Coolingsystemtroubles—overheating—slowwarmupoftheengine—careandmaintenance
ofcoolingsystem.

5. Maintenanceofignitionsystem—careandmaintenanceofbatteries—Frequenttroubles
andremedies—causesofignitionfailureinbatterysystem.

6. Maintenanceofhydraulicsystem—workingprinciple—basiccomponentsofhydraulic
system-typesofhydraulicsystem—frequenttroublesand remedies —
repairsandmaintenance ofhydraulicsystem—precautionsofhydraulicsystem.
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—Periodicalmaintenanceoftractors—at8-10engineworkinghours—at50-
60engineworkinghoursandat100-
120engineworkinghoursPeriodicalmaintenanceoftractors—at200-
250engineworkinghours,at480-500engineworkinghoursandat960-
1000engineworkinghours.Emissionofsmoke—overheatingofengines-
maintenanceofclutchbrakeshydraulicproblems.

7. Maintenanceofagriculturalmachinerybeforeandafteruselikeprimarytillageimplements,

8. M.B.plough,discploughandsecondarytillageimplements-
harrows,seeddrills,weeders,cultivators.

9. Startingandstoppingpracticeofthetractorandfamiliarizationwithinstrumentationpanelandc
ontrols

10. Drivinginforwardandreversegears,drivingsafetysalesandstudybeantrepanned.

TEXTBOOKS

1. FarmTractorMaintenanceandRepair.JainS.C.andRoyC.R.1984.TataMcGraw-
HillPublishingCo.Ltd.,NewDelhi.
2. FarmMachinesandtheirEquipment.NakraC.P.1986DhanpetRaiandSons.NewDelhi.

REFERENCES

1. ElementsofAgriculturalEngineering.JasgishwaraSahay1992.AgroBookAgency,Patna.
2. TractorsandtheirPowerunits.LiledahiJ.B.CarletonW.M.TurnquistP.K.andSmithD.W.19
84.AVIPublishingCo.,Inc.,Westport,Connecticut.
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SOIL AGRONOMY LAB

Objectives: To enable students to understand farming principles, to grow
agricultural field and orchard cropandfarmingpractices.

. Visit to college farm Study of soil profile and collection of soil samples
. Identification of crops and seeds

. Identification of manures and fertilizers

. Seed bed preparation for nursery

. Practice of sowing

. Practice of fertilizer application

. Practice of inter cultivation

. Practice of ploughing

. Determination of bulk density ad particle density of soils
10. Determination of infiltration rate of soil
11.Determination of organic carbon content in soils

12. Estimation of available P & K of soils

13. Study of soil profile and collection of soil samples

14. Study of meteorological instruments

15. Practice of weeding

16. Practice of harvesting

Oo~Noohk,wWwNERE

REFERENCES:

1. Brady Nyle C. and Ray R. Well. 2002. Nature and properties of soil. Pearson Education Inc., New
Delhi.

2. Indian Society of Soil Science. 1998. Fundamentals of Soil Science. IARI, New Delhi.
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MACHINEANDPRODUCTIONDRAWING

CourseObijectives
1. Tounderstandandapplynationalandinternationalstandardswhiledrawingmachinecomponen
ts.
2. Tounderstandtheconceptofvarioustolerancesandfitsusedforcomponentdesign
3. Tofamiliarizeindrawingassembly,orthographicandsectionalviewsofvariousmachinecompo
nents.

CourseOutcomes
COlldentifythenationalandinternationalstandardspertainingtomachinedrawing.CO2Applyli
mitsandtolerancestoassembliesandchooseappropriatefits.
CO3Recognizemachiningandsurfacefinishsymbols.CO4Exp
lainthefunctionalandmanufacturingdatum.
CO5lllustratevariousmachinecomponentsthroughdrawings.

Tutorial

MachineDrawingConventions

Needfor drawing conventions — introduction to IS conventions- Standardization-

InterchangeabilitySelectiveassembly-Tolerance

a) Conventionalrepresentationofmaterials,commonmachineelementsandpartssuchasscrews,nut
s,bolts,keys,gears,webs,ribs.

b) Typesofsections—selectionofsectionplanesanddrawingofsectionsandauxiliarysectional
views.Partsnotusually sectioned.

c) Methods ofdimensioning,generalrules for sizes and placementof dimensions
forholes,centers,curvedtaperedfeaturesandsurfacefinishindication

d) Titleboxes,theirsize,locationanddetails—commonabbreviations&theirliberalusage

e) TypesofDrawings—workingdrawingsformachineparts.

DrawingofMachineElementsandsimpleparts
SelectionofViews,additionalviewsforthefollowingmachineelementsandpartswitheverydrawingp
roportions.

a) PopularformsofScrewthreads,bolts,nuts,studbolts,tapbolts,setscrews.

b) Keys,cotterjoints, knucklejoint, Hook’sjoint

¢) Rivetedjointsforplates

d) Shaftcouplings.

e) Journal,pivotandcollarandfootstepbearings.
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AssemblyDrawings

Drawingsofassembledviewsforthepartdrawingsofthefollowingusingconventionsandeasydrawingpro

portions.

a) Engineparts—
Gearpump,Fuelpump,petrolEngineconnectingrod,piston,stuffingboxandeccentricassembly.

b) Othermachineparts—Screwsjack,Machineswivelvice,Plummerblock, TailstockandToolpost.

ManufacturingDrawing

a) Introduction of Limits and fits, fundamental deviations for Hole based and Shaft
basedsystems, alpha numeric designation of limits & fits. Types of Fits. Form and
positionaltolerances.

b) Conventionalpracticesofindicatinglimitsandfits,geometricalformandpositiontolerances,surf
acefinishandsurfacetreatmentsrequirements.StudyofExamplesinvolving selection of fits
and calculation of limits. Suggestion of suitable fits for matingparts.

c) Representation of limits fits and tolerances for mating parts. Use any four parts of
aboveassembly drawings and prepare manufacturing drawing with dimensional and
geometrictolerances.

Practical

1. ClassificationofMachineDrawings
Principlesof Drawings
Sectioning
I1S/1SOcodes
Dimensioning
Limits,tolerancesandfits
Surfacefinish
Importantsymbolsandconventionalrepresentationinmachinedrawing
Assemblyandpartdrawingsofsimpleassembliesandsub-assembliesofmachineparts  viz.,
couplings and its types, clutches,bearings,gear
assemblies,|.C.Enginecomponents,valves,machinetools,screwfasteners,keyjoints,couplin
g,rivetedjoints,weldedjoints,etc.
10. Structuralapplications,assemblydrawings,productiondrawings,reproductionofDrawing
11. Introductiontocomputeraideddrafting
12. IntroductionofSolid3Dmodeling
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TEXTBOOKS

1.
2.

R.K.Dhawan.MachineDrawing.S.ChandPublications
K.L.Narayana,P.Kannaiah&K.VenkataReddy. AtextbookonProductionDrawing.PHIPubl
ishers

REFERENCES
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N.D.Bhatt,MachineDrawing,CharotarPublishingHousePvtLtd,2016.
N.Sidheswar,P.KanniahandV.V.S.Sastry,MachineDrawing, TataMcGrawHill,2001
SP46:1988EngineeringDrawingPracticeforSchool&Colleges.BureauofindianStandards
K.R.Gopalakrishna,MachineDrawing,9thEd.,SubhasStores,Bangalore,2005.
K.L.Narayana,P.Kannaiah&K.VenkataReddy.MachineDrawing.NewAgePublishers
P.S.Gill“MachineDrawing”S.K.Kataria&Sons

K.VenkataReddy.ProductionDrawing.

N.Siddeswar.MachineDrawing.
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ENVIRONMENTALSCIENCE

COURSEOBJECTIVES:
Theobjectivesofthecoursearetoimpart:
» Overallunderstandingofthenaturalresources.
» Basicunderstandingoftheecosystemanditsdiversity.
» Acquaintanceonvariousenvironmentalchallengesinducedduetounplannedanthropogenic
activities.
» Anunderstandingoftheenvironmentalimpactofdevelopmentalactivities.
» Awarenessonthesocialissues,environmentallegislationandglobaltreaties.

UNIT-I

Multidisciplinarynature of Environmental Studies:Definition, Scope and Importance —
Sustainability:StockholmandRioSummit—
GlobalEnvironmentalChallenges:Globalwarmingandclimatechange,acidrains,ozonelayerdepleti
on,populationgrowthandexplosion,effects; Roleofinformationtechnologyinenvironmentandhuma
nhealth.

Ecosystems: Concept of an ecosystem. - Structure and function of an ecosystem;
Producers,consumer sand decomposers. - Energy flow in the ecosystem - Ecological succession.
Foodchains,foodwebsandecologicalpyramids;Introduction,types,characteristicfeatures,structure
and function of Forest ecosystem, Grassl and ecosystem, Desert ecosystem, Aquaticecosystems.

UNIT-II

NaturalResources:Naturalresourcesandassociatedproblems.

Forestresources:Useandover —exploitation,deforestation —Timber extraction—Mining,dams and
other effects onforestand tribalpeople. Waterresources:Use and
overutilizationofsurfaceandgroundwater—Floods, drought,conflictsoverwater,dams—
benefitsandproblems. Mineral resources: Use and exploitation, environmental effects of
extracting andusingmineralresources.Foodresources:Worldfoodproblems,changescausedbynon-
agricultureactivities-effectsofmodernagriculture,fertilizer-
pesticideproblems,waterlogging,salinity.Energyresources:Growingenergyneeds,renewableandno
n-renewableenergy  sourcesuseof alternateenergy ~ sources.Landresources:Land as
aresource,landdegradation, Wasteland reclamation, man induced landslides, soil erosion and
desertification;Roleof an individual in conservation ofnaturalresources;Equitable useof
resources forsustainablelifestyles.

UNIT-111

Biodiversityanditsconservation: Definition:genetic,speciesandecosystemdiversity-
classification -Value of biodiversity: consumptive use, productive use, social-Biodiversity
atnationalandlocallevels.Indiaasamega-diversitynation-Hot-sportsofbiodiversity-
Threatstobiodiversity:habitatloss,man-wildlifeconflicts.-Endangeredandendemicspeciesofindia—
Conservationofbiodiversity:conservationofbiodiversity.
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UNIT-IV

Environmental Pollution: Definition, Cause, effects and control measures of Air
pollution,Water pollution, Soil pollution, Noise pollution, Nuclear hazards. Role of an
individual inpreventionofpollution.-
Pollutioncasestudies,SustainableL ifeStudies. ImpactofFireCrackersonMen andhiswellbeing.

SolidWasteManagement:Sources,Classification, effects andcontrol measures ofurbanand
industrial solid wastes. Consumerism and waste products, Biomedical, Hazardous and e—
wastemanagement.

UNIT-V

Social Issues and the Environment: Urban problems related to energy-Water
conservation,rain water harvesting—Resettlement and rehabilitation of people;its problems
andconcerns. Environmental ethics: Issues and possible solutions. Environmental Protection
Act-Air(PreventionandControlofPollution) Act.—Water (PreventionandcontrolofPollution) Act-
WildlifeProtectionAct-ForestConservationAct-Issuesinvolvedinenforcement
ofenvironmentallegislation.-Publicawareness.

EnvironmentalManagement:ImpactAssessmentanditssignificancevariousstagesofEIA,
preparation of EMP and EIS, Environmental audit. Ecotourism, Green Campus -
GreenbusinessandGreenpolitics.

ThestudentshouldVisitanIndustry/Ecosystemandsubmitareportindividuallyonanyissuesrelatedto
EnvironmentalStudiescourseandmakeapowerpointpresentation.

TEXTBOOKS

1. EnvironmentalStudies,K.V.S.G.MuraliKrishna,VGSPublishers,Vijayawada
2. EnvironmentalStudies,R.Rajagopalan,2™Edition,2011,0xfordUniversityPress.

REFERENCES

1. EnvironmentalStudies,P.N.Palanisamy,P.Manikandan,A.Geetha,andK.ManjulaRani;Pe
arsonEducation,Chennai

TextBookofEnvironmentalStudies, DeeshitaDave&P.UdayaBhaskar,Cengagel earning.
ATextbookofEnvironmentalStudies,ShaashiChawla, TMH,NewDelhi
EnvironmentalStudies,BennyJoseph, TataMcGrawHillCo,NewDelhi
PerspectivesinEnvironmentStudies, AnubhaKaushik,CPKaushik,NewAgelnternationalPu
blishers,2014
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MANAGERIALECONOMICSANDFINANCIALANALYSIS

CourseObjectives:

e Toinculcatethebasicknowledgeofmicroeconomicsandfinancialaccounting

e Tomakethestudentslearnhowdemandisestimatedfordifferentproducts,input-
outputrelationshipforoptimizingproductionandcost

e ToKnowtheVarioustypesofmarketstructureandpricingmethodsandstrategy

e Togiveanoverviewoninvestmentappraisalmethodstopromotethestudentstolearnhowtopla
n long-terminvestmentdecisions.

e Toprovidefundamentalskillsonaccountingandtoexplaintheprocessofpreparingfinancialsta
tements.

CourseOutcomes:

o DefinetheconceptsrelatedtoManagerialEconomics, financialaccountingandmanagement(
L2)

e Understandthe
fundamentalsofEconomicsviz.,Demand,Production,cost,revenueandmarkets(L2)

o ApplytheConceptofProductioncostandrevenuesforeffectiveBusinessdecision(L3)

e Analyzehowtoinvesttheircapitalandmaximizereturns(L4)

¢ Evaluatethecapitalbudgetingtechniques.(L5)

¢ Developtheaccountingstatementsandevaluatethefinancialperformanceofbusinessentity(L
5)

UNIT-I ManagerialEconomics

Introduction —Nature, meaning,significance,functions, and advantages.Demand-
Concept,Function, Law of Demand - Demand Elasticity- Types — Measurement. Demand
Forecasting-Factors governing Forecasting,Methods.ManagerialEconomics
andFinancial AccountingandManagement.

UNIT-Il  ProductionandCostAnalysis
Introduction—Nature,meaning,significance,functionsandadvantages.ProductionFunction—Least-
cost combination— Shortrun andlong runProductionFunction- Isoquantsand Is costs, Cost &
Break-Even Analysis - Cost concepts and Cost behaviour- Break-EvenAnalysis(BEA)-
DeterminationofBreak-EvenPoint(SimpleProblems).

UNIT-I111 BusinessOrganizationsandMarkets
Introduction — Forms of Business Organizations- Sole Proprietary - Partnership - Joint
StockCompanies-PublicSectorEnterprises. TypesofMarkets-PerfectandImperfect
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Competition-FeaturesofPerfectCompetitionMonopoly-MonopolisticCompetition—Oligopoly-
Price-OutputDetermination-PricingMethodsandStrategies

UNIT-1V CapitalBudgeting

Introduction—

Nature,meaning,significance. TypesofWorkingCapital, Components,SourcesofShort-
termandLong-termCapital, EstimatingWorkingcapitalrequirements.CapitalBudgeting—
Features,Proposals,MethodsandEvaluation.Projects—PayBackMethod, Accounting Rate of
Return (ARR) Net Present Value (NPV) Internal Rate Return(IRR)Method(sampleproblems)

UNIT-V  FinancialAccountingandAnalysis

Introduction — Concepts and Conventions- Double-Entry Bookkeeping, Journal, Ledger,
TrialBalance- Final Accounts (Trading Account, Profit and Loss Account and Balance Sheet
withsimpleadjustments).IntroductiontoFinancial Analysis-
AnalysisandinterpretationofLiquidityRatios, ActivityRatios,andCapitalstructureRatiosandProfita
bility.

Textbooks:
1. Varshney&Maheswari:ManagerialEconomics,SultanChand.
2. Aryasri:BusinessEconomicsandFinancial Analysis,4/e, MGH.

ReferenceBooks:
1. AhujaHIManagerialeconomicsSchand.
2. S.ASiddiguiandA.S.Siddiqui:ManagerialEconomicsandFinancial Analysis,NewAgelnter
national.
3. JosephG.NellisandDavidParker:PrinciplesofBusinessEconomics,Pearson,2/e,NewDelhi.
4. DomnickSalvatore:ManagerialEconomicsinaGlobalEconomy,Cengage.

OnlineLearningResources: https://www.slideshare.net/123ps/managerial-
economics-ppthttps://www.slideshare.net/rossanz/production-and-cost-
45827016https://www.slideshare.net/darkyla/business-organizations-
19917607https://www.slideshare.net/balarajbl/market-and-classification-
of-markethttps://www.slideshare.net/ruchil01/capital-budgeting-ppt-
59565396https://www.slideshare.net/ashu1983/financial-accounting


http://www.slideshare.net/123ps/managerial-economics-ppt
http://www.slideshare.net/123ps/managerial-economics-ppt
http://www.slideshare.net/rossanz/production-and-cost-45827016
http://www.slideshare.net/rossanz/production-and-cost-45827016
http://www.slideshare.net/darkyla/business-organizations-19917607
http://www.slideshare.net/darkyla/business-organizations-19917607
http://www.slideshare.net/balarajbl/market-and-classification-of-market
http://www.slideshare.net/balarajbl/market-and-classification-of-market
http://www.slideshare.net/ruchi101/capital-budgeting-ppt-59565396
http://www.slideshare.net/ruchi101/capital-budgeting-ppt-59565396
http://www.slideshare.net/ashu1983/financial-accounting
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PROPERTIESANDSTRENGTHOFMATERIALS

OBJECTIVE:Toenablethestudentstoknowaboutdifferentmaterialsusedforengineeringconstr
uctionslikebuildings,roads,farmstructuresandmetalsandothermaterialsformanufacturingfarm
equipment,implements,dairyandfoodprocessingequipment.

OUTCOMES:

» Skilldevelopmentonbasicpropertiesofengineeringmaterialsandtheiruses,testingofmat
erials.

+ Knowledgedevelopmentonpropertiesandapplicationofdifferenceofconcrete,varieties,
distempers,glass,rubberandplywood,plastics,iron-
basedmaterials,alloysetc.,Developmentofskillonstress—
strainanalysisofbeamsunderdifferenttypesofloadingpatterns.

* Acquaintanceofskill on Euler’s theory and buckling load,analysis oncolumns
&differenttypesofcolumns.

» Skilldevelopmentondifferenttypesofjoints(Riveting),weldinganalysiscantilever,fixed
,continuousbeams,theoryofmomentsandtheiranalysis.

UNIT-I

Properties of engineering materials, classifications of rocks, sources of stones and
naturalbedofstones,properties,varietiesandusesofstones,properties,compositionandusesofbri
cks,classificationandtestsofbricks,properties,varietiesanduses of
tiles,properties,varietiesandusesofLime,Properties, varietiesand uses of
Cement,Properties,varieties andusesofcementmortar,properties.

UNIT-II

Varieties and uses of concrete, properties, varieties and uses of sand, properties,
varietiesanduses ofpaints,properties,varieties and uses of varnishes, properties, varieties
andusesofdistempers.Characteristicsandusesofglass,rubber,plywood,plastics.Characteristics
andusesofwroughtiron,castiron,steel,aluminium, copper, nickel;Alloys of Aluminium and
its properties, Alloys of Copper and its properties, Alloys ofNickel and its properties;
Definition and types of timber, seasoning of timber, industrialtimberandusesoftimber,
Methodsofheattreatmentofsteel.

UNIT-I111

Introduction—Stresses,tensile,compressiveandshear-strains,units-elasticcurve-
ElasticlimitPoisonsratio,stressesinuniformitytaperedcircularsections,stressesinbarsofcompo
site,sections,thermalstressesandstrainsinsimplebarsandcompositebars;Elasticconstants-
Young’smodulus,bulkmodulusandshearmodulus-relationbetweenthem;
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Stresses on oblique planes, Mohr’s circle method; Direct stresses in one plane,
directstressesintwoplanes-accompaniedbyshearstress.

UNIT-IV

Euler’scolumntheory. AssumptionsofEuler’scolumn theory; Buckling load-derivations,types
ofend conditions ofcolumns,bothends hinged, both ends fixed, oneend fixed and other
hinged; Expression for buckling load of a column with one end fixedother free, with one
end fixed and other hinged, expression for buckling load of a columnwith both
endshinged,with  both  ends.Fixed  typesofend  conditions  of columns,
bothendshinged,bothendsfixed,oneendfixedandotherishingedandoneendfixedandother end
is free. Types of end conditions of columns, both ends hinged, both ends fixed,one end
fixed and other ishinged and one end fixed and other end is free. Limitations
ofEuler’sformulaRankine’sformulaforcolumns.

Unit-V

Riveted joints, types of joint strength of a rivet and riveted joint, efficiency of a
rivetedjoint.Designofrivetedjoints,eccentricrivetedconnections, Welded joist, types
ofweldedjoints,strengthofweldedjoints,technicalterms.Design of welded

joints,eccentricwelded joints. Dams, forces acting, stressed at the base of dam. Stability
ofdams,designofbasewidth of dams.

TEXTBOOKS
1. EngineeringMaterials,Rangwala,S.C.1994.CharotarPublishingHouse, Anand.
2. StrengthofMaterialsbyRamamruthamS.2003.Dhanapathrai&Sons,NaiSarak,NewDel
hi.
REFERENCES
1. MaterialofconstructionsDeshpandeRS1977.UnitedBookCorporation,Poona.
2. ManufacturingProcess.HazraChoudhury1985.MediaPromotersandPublishersPrivate
Limited,Bombay.
3. WorkshopTechnology(Part-1)ChapmanW.A.J.1994.AronoldPublishers,NewDelhi.
4. EngineeringMaterials.RangwalaS.C.1994.CharotarPublishingHouse, Anand.
5. MechanicsofStructures(Vol.l)JunnarkarS.B.2001-Charotar PublishingHouse, Anand.
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GROUNDWATERHYDROLOGY ,WELLANDPUMPS

OBJECTIVE: To enablethe students to acquire knowledge on aquifers and
estimationoftheirdifferentpropertieslikehydraulicconductivity, transmissibility,
storagecoefficient, specific yield, leakage factor, hydraulic resistance under steady and
unsteadystateconditionsinwellsdugunderdifferentaquifers,welldrillinganddevelopmentmeth
odsandequipmentdesignofgravelpackinborewell.Furthertomakethestudentstoacquireknowle
dgeonvarious pumpsavailable commercially, their
selection,operationandmaintenancewithdueimportancetofindoutthecostofoperation.

OUTCOMES:

» Skilldevelopment on  principles of ground  water resources
development,differentacquaintanceandtheirprinciples.

» Impartingknowledgeontheoryofopenwellhydraulicsanddrillingmethods.

» Skilldevelopmentonaquiferscharacteristicsundersteadyandunsteadystateconditions,
multipleswellsystemsforcoastalareas.

» Knowledgedevelopmenttostudentsonartificialgroundwaterrechargeclassificationofin
digenouspumps,solarpumps,windmillpumpsetc.,

» Skilldevelopmenton principlesof Centrifugal pumps,
principles&characteristics,High lift pumps,mixed flow pumps andvertical turbine
pumpsets.

UNIT-I

Waterresourcesstatusofindia-Occurrenceand Movement of ground water andaquifers—
Typesofwaterbearingformations—
Unconfined,confined,semiconfinedaquifersPerchedwatertablecondition—
Diagramaticrepresentation.

UNIT-II
Classification of wells — Design of open wells — Ground water replenishment —
Groundwater exploration—Methods ofdrillingofwells—Commonwell drilling

difficultiesGravelpacking—wellscreens—Developmentofwell.

UNIT-I11
Aquifercharacteristics-Influencingyieldofwells-Determinationofaquiferparameters

Well interference and multiple well pointsystemsincoastalareas.



JAWAHARLALNEHRUTECHNOLOGICALUNIVERSITYKAKINADA
KAKINADA-533003,AndhraPradesh,India
AGRICULTURALENGINEERING(R23-11""YEARCOURSESTRUCTURE&SYLLABUS)

UNIT-IV

Acrtificial ground water recharge—Ground water project formulation—Classification of
indigenous pumps—Wind powered water lifts—Solar powered and biogas operated water lifts
Reciprocating pumps.

UNIT-V

Centrifugal pumps — Terminology on horse power — Selection of pump installation
andtroubleshootingofpumps—Performancecharacteristiccurves—Effectofchangeofimpeller
dimensions on performance characteristics. Hydraulic ram— Propeller pumps —Mixed flow
pumps-Air lift pumps—Priming—Vertical turbine pumps—Submersible pumps.

TEXTBOOKS

1. GroundWaterandTubeWells-GargSP1985.0xford andIBH publish
incompanylimited,NewDelhi.

2. WaterWelllandPumpEngineering—MichaelAMandKheparST1989TataMcGraw-
HillPublishingcompanylimited,NewDelhi.

REFERENCES

1.IrrigationTheoryandPractice—Michael AM2008VikasPublishingHousePvt.Ltd,New
Delhi.
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SURVEYINGANDLEVELING

COURSEOBJECTIVES:
Surveyingandlevelingcurriculumwhichisre-orientedtotheneedsofnon-
circuitalbranchesofgraduateengineeringcoursesofferedbyJNTUniversity:Kakinadathatservesasat
ransittounderstandthebranchspecificadvancedtopics. Thecourseisdesignedto:

UNIT-I
INTRODUCTION:Overviewofplanesurveying(chain,compassandplanetable),Objectives,P
rinciplesandclassifications.Distancemeasurement conventionsandmethods; use of chain and
tape, Meridians, Bearings,declination,computationofangle.

UNIT-II1

LEVELINGANDCONTOURING:ConceptandTerminology,
Temporaryandpermanentadjustments-methodofleveling.CharacteristicsandUses of
contours-methodsofconductingcontoursurveysandtheirplotting.

UNIT-I11

COMPUTATIONOFAREASANDVOLUMES:Areafromfieldnotes,computationofar
easalongirregularboundariesandareaconsistingofregularboundaries.Embankments and
cutting for a level section and two level sections with and
withouttransverseslopes,determinationofthecapacityofreservoir,volumeofbarrowpits.

UNIT-IV
THEODOLITE:Theodolite,description,usesandadjustments—temporary
andpermanent, measurementofhorizontalandverticalangles. Trigonometricalleveling, Traversi

ng.

UNIT-

VTACHEOMETRICSURVEYING:

StadiaandtangentialmethodsofTacheometry. Distance and Elevation formulae forStaff
vertical position. Types ofcurves,design and setting out—simpleand compoundcurves.

INDTRODUCTIONTOADVANCEDSURVEYING:Introductiontogeodeticsurveyin
g, Total Station and Global positioning system, Introduction to
Geographicinformationsystem(GIS).
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TEXTBOOKS
1. Surveying(Vol-1,2&3),byB.C.Punmia,AshokKumarJainand ArunKumarJain
—LaxmiPublications(P)ltd.,NewDelhi
2. Duggal SK, Surveying (Vol-1&2),Tata  Mc-GrawHill  Publishing
Co.Ltd.NewDelhi,2004.

REFERENCES
1.TextbookofSurveyingbyC.Venkataramaiah,UniversityPress.
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FUNDAMENTALS OF HORTICULTURE

Course outcomes:

Horticulture-Its definition and branches, Importance and scope of horticulture, Horticultural and
botanical classification, Climate and soil for horticultural crops, Plant propagation-methods
(sexual &amp; asexual), propagating structures; separation, division, grafting, budding, layering),
High density planting; Use of rootstocks; Orchard establishment; (Principles &amp; Layout)
Principles and methods of training and pruning, Juvenility and flower bud differentiation;
Unfruitfulness; pollination, pollinizers and pollinators; fertilization and parthenocarpy;
Vegetable gardens &amp; ornamental garden types and parts; Lawn making, Use of plant bio-
regulators in horticulture, Irrigation methods in horticulture crops, Fertilizers application-
methods.

UNIT-I

Horticulture — Definition - Divisions of horticulture with suitable examples. Scope and
importance of horticulture - Importance of horticulture in terms of income, employment
generation, industry, religious, aesthetic, food &amp; nutritive value and export. Horticultural
classification based on soil, climate and botanical classification. Climate and soil for horticultural
crops - Influence of environmental factors on horticultural crop production — Temperature,
humidity, wind, rainfall and solar radiation — Influence of soil factors — Soil type, pH, EC.

UNIT-II

Propagating structures- Plant propagation- Methods - Sexual and asexual — Propagation by
cuttings — Definition of cutting — Stem cuttings — Leaf cuttings — Root cuttings. Propagation by
Layering - Types of layering (tip, simple, compound, mound, trench, air layering) - Natural
modifications of layering (runners, suckers, stolon, offset)- Propagation by separation - Bulbs,
corms; division (rhizome, stem tuber, tuberous roots). Grafting, budding -Rootstock and scion
selection — Grafting methods — Attached scion methods of grafting, simple or approach grafting,
detached scion methods 140 of grafting (side grafting - Veneer grafting, apical grafting- epicotyl
grafting, double, soft wood grafting, cleft grafting, tongue grafting, whip grafting) - Graft
incompatibility — Types — Translocated and localized incompatibility; Budding — Methods of
budding — T-budding, inverted T-budding, patch budding and ring budding - Top working.

UNIT-HI

Principles of orchard establishment — Points to be kept in mind while selecting site for the
establishment of orchards - Principles and steps in orchard establishment - Layout of orchards —
Systems of planting - Square, rectangle, quincunx, hexagonal and contour systems of planting-
their merits and demerits. Principles and methods of training and pruning - Definition of training,
objectives and training, principles and methods of training of fruit crops - Open centre, closed
centre and modified leader systems their merits and demerits - Definition of pruning, objectives
of pruning, principles and methods of pruning of fruit crops.
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UNIT-1V

Unfruitfulness, factors (physiological, phylogenical, management, parasitical, climatological)
pollination - Self and Cross pollination, pollinizers and pollinators - Fertilization and
parthenocarpy — Types. Types of vegetables Gardens — Kitchen Garden, market garden, truck
garden, vegetable forcing, garden for processing, seed production garden and floating garden.
Ornamental garden types — Formal — Informal — Wild Garden — Parts/features of an ornamental
garden.

UNIT-V

Use of plant bio-regulators (PBR) in horticulture — Introduction — Applications of PBR in fruit
crops. Irrigation methods in horticulture crops - Different methods followed in horticultural
crops (check basin, furrow, ring basin, basin, flood, pitcher, funnel, drip and sprinkler). Fertilizer
application- Different methods of application to horticultural cropsBroad casting, top dressing,
localized placement, contact placement Band placement, row placement, pellet, foliar
application, starter solution, fertigation.

References

1. Chadha, K.L. 2001. Handbook of Horticulture. ICAR, New Delhi.

2. Jitendra Singh, 2012. Basic Horticulture. Kalyani Publishers. New Delhi.

3. Randhawa, G.S. and Mukhopadhyaya, A. 1994. Floriculture in India. Allied Publishers
Pvt. Ltd., New Delhi

4. Kumar, N. 1997. Introduction to Horticulture. Rajyalakshmi Publications, Nagorcoil,
Tamilnadu.
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GROUNDWATERHYDROLOGY ,WELLANDPUMPSLAB

VerificationofDarcy'sLaw

Studyofdifferentdrillingequipment

Sieveanalysisforgravelandwellscreensdesign

Estimationofspecificyieldandspecificretention

Testingofwellscreen

EstimationofaquiferparametersbyTheismethod,Coopers-

Jacobmethod,Chowmethod; TheisRecoverymethod

7. Welldesignunderconfinedandunconfinedconditions

8. Welllossesandwellefficiency

9. Estimatinggroundwaterbalance

10. Studyofartificialgroundwaterrechargestructures

11. Studyofradialflowandmixedflowcentrifugalpumps, multistagecentrifugalpumps,turbine,p
ropellerandotherpumps

12. Installationofcentrifugalpump

13. Testingofcentrifugalpumpandstudyofcavitation

14. Studyofhydraulicram

15. Studyandtestingofsubmersiblepump.

16. Estimationofdifferentirrigationwaterqualityparameter

o s~ wbdE

TEXTBOOKS

1. Michael AM,Khepar SD. andSK Sondhi.2008. Water Well and Pumps,2nd
Edition, TataMc-Graw Hill.

2. ToddDavidKeithandLarryW.Mays.2004.GroundwaterHydrology,3rdEdition,JohnWiley
&Sons,NewY ork(InternationalBookDistributingCompanyLucknow).

REFERENCES

1.Michael AM.andOjhaTP.2014.PrinciplesofAgriculturalEngineeringVol-11,5thEdition.Jain
Brothers Publication,NewDelhi.
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SURVEYINGANDLEVLEINGLAB
(Anyl0ofthefollowinglisted15experiments)LIS
TOFEXPERIMENTS

1. Surveyofanareabychainsurvey(closedtraverse)&Plotting.

2. Determinationofdistancebetweentwoinaccessiblepointswithcompass.

3. Surveyingofagivenareabyprismaticcompass(closedtraverse)andplottingafter
adjustment.

4. Radiationmethod,intersectionmethodsbyplaneTablesurvey.

5. Twopointandthree-pointproblemsinplanetablesurvey.

6. Flylevelling(differentialleveling).

7. AnexerciseofL.SandC.Sandplotting.

8. Oneexerciseoncontouring.

9. Studyoftheodoliteindetail-practiceformeasurementofhorizontalandverticalangles.

10. Measurementofhorizontalanglesbymethodofrepetitionandreiteration.

11. TrigonometricLeveling-Heightsanddistanceproblem(TwoEXxercises).

12. HeightsanddistanceusingPrinciplesoftacheometricsurveying(TwoEXxercises).

13. Areadetermination,traversingcontouringusingtotalstation.

14. Determinationofremoteheightandstateoutusingtotalstation.

15. Distance,gradient,Differenceinheightbetweentwoinaccessiblepointsusingtotalstation.
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HORTICULTURELAB

. Identification of garden tools.

. Layout of kitchen garden.

. Identification of horticultural crops.

. Layout of different planting systems.

. Preparation of nursery bed (raised and flat beds) and sowing of seeds.
. Practice of different asexual methods by divisions.

. Practice of different asexual methods by layering.

. Practice of different asexual methods by cuttings.

. Practice of different asexual methods by grafting.

0. Practice of different asexual methods by budding.

1
2
3
4
5
6
7
8
9
1
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ANALYSIS/SIMULATIONUSINGMATLAB

Developmentofsoilmonitoringsystems
Analysisofharvestingequipmentdesignparametersandperformance
Assessmentofdiseasemanagement
Developmentandoptimisationofsmarterirrigationsystem
Analysisofsafetystorageofharvestedcrops
Analysisofeffectiveusageofwaterresources
TractorpositiontrackingusingMATLAB
Airandwaterqualitymonitoringsystemforhealthycropenvironment.
Developmentofreal-timemonitoringsystemofagriculturalfields

. Usingwirelesssensornetworkinanagriculturalfieldalsotodevelopasmartfarmingenvironme
nt.

11. Monitoringthecriticalfactoraswaterqualitytoenhancethegrowthofcropsisdevelopus

ingsensors
12. Stockmanagementsystematagriculturalstorages.

© oo NG wDdDE
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DESIGNTHINKINGANDINNOVATION
CourseObijectives: Theobjectivesofthecourseareto

e Bringawarenessoninnovativedesignandnewproductdevelopment.
e Explainthebasicsofdesignthinking.

o Familiarizetheroleofreverseengineeringinproductdevelopment.

e Trainhowtoidentifytheneedsofsocietyandconvertintodemand.

¢ Introduceproductplanningandproductdevelopmentprocess.

UNIT-I IntroductiontoDesignT hinking

Introduction to elements and principles of Design, basics of design-dot, line, shape, form
asfundamental design components. Principles of design. Introduction to design
thinking,historyofDesignThinking,NewmaterialsinIndustry.

UNIT-II DesignThinkingProcess

Design thinking process (empathize, analyze, idea & prototype), implementing the process
indriving inventions, design thinking in social innovations. Tools of design thinking -
person,costumer, journeymap,brainstorming,productdevelopment

Activity: Every student presents their idea in three minutes, Every student can present
designprocess in the form of flow diagram or flow chart etc. Every student should explain
aboutproductdevelopment.

UNIT-I111 Innovation

Artofinnovation,Differencebetweeninnovationandcreativity,roleofcreativityandinnovation in
organizations.  Creativity to  Innovation. Teams for innovation,  Measuring
theimpactandvalueofcreativity.

Activity: Debate on innovation and creativity, Flow and planning from idea to
innovation,Debateonvalue-basedinnovation.

UNIT-1V ProductDesign

Problem formation, introduction to product design, Product strategies, Product value,
Productplanning,productspecifications. InnovationtowardsproductdesignCasestudies.

Activity: Importance of modeling, how to set specifications, Explaining their own
productdesign.
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UNIT-V DesignThinkinginBusinessProcesses

Design Thinking applied in Business & Strategic Innovation, Design Thinking principles
thatredefinebusiness—Businesschallenges:Growth,Predictability,Change,MaintainingRelevance,
Extreme  competition,  Standardization.  Design  thinking to  meet corporate
needs.DesignthinkingforStartups.DefiningandtestingBusinessModelsandBusinessCases.Develo
ping&testingprototypes.

Activity:Howtomarketourownproduct,aboutmaintenance,Reliabilityandplanforstartup.

Textbooks:

1. TimBrown,Changebydesign,1/e,HarperBollins,2009.
2. ldrisMootee,DesignThinkingforStrategiclnnovation,1/e,AdamsMedia,2014.
ReferenceBooks:

1. DavidLee,DesignThinkingintheClassroom,Ulyssespress,2018.
2. ShrrutinNShetty,DesigntheFuture,1/e,NortonPress,2018.
3. Williamlidwell,Kritinaholden,&Jillbutter,Universalprinciplesofdesign,2/e,RockportPubl
ishers,2010.
4. Chesbrough.H, Theeraofopeninnovation,2003.
OnlineLearningResources:

e https://nptel.ac.in/courses/110/106/110106124/

e https://nptel.ac.in/courses/109/104/109104109/

e https://swayam.gov.in/ndl _nocl9 mg60/preview

e https://onlinecourses.nptel.ac.in/noc22_del6/preview

CourseOutcomes:
Blooms
COs Statements Level
co1 Definetheconceptsrelatedtodesignthinking. L1
coz ExplainthefundamentalsofDesignThinkingandinnovation. L2
co3 | Applythedesignthinkingtechniquesforsolvingproblemsin L3
varioussectors.

Co4 Analysetoworkinamultidisciplinaryenvironment. L4
CO5 Evaluatethevalueofcreativity. LS
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