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Mechanical Engineering and Allied branches(Chemistry group)

— Applied Chemistry for Mechanical
tourselitie Engineering stream
~ CourseCode: BCHEM202/202 | CIEMarks 50
5 o SEEMarks 50
ourse
: : Total
Type(Theory/Practical/Integrated) IniEgTated Mgrks 100
g Exam
TeachingHours/Week(L:T:P:S)! 224250 Hotrs 03
40hoursTheory+1 ,
: Credit 04
TotalHoursofPedagogy 0to12Labslots redits
Courseobjectives
- ® Toenablestudentstoacquireknowledgeonprinciplesofchemistryforengineeringapplicat
ions.
* Todevelopanintuitiveunderstandingofchemistrybyemphasizingtherelatedbranchesofe
ngineering.
* Toprovidestudentswithasolidfoundationinanalyticalreasoningrequiredtosolvesocietal
problems.

Teaching-LearningProcess
Thesearesamplestrategies,whichteachercanusetoacceleratetheattainmentofthevariouscours
eoutcomesandmakeTeaching-Learningmoreeffective

* Tutorial&remedialclassesforneedystudents(notregularT/R)

* ConductingMakeupclasses/Bridgecoursesforneedystudents

* Demonstrationofconceptseitherbybuildingmodelsorbyindustryvisit

e Experimentsinlaboratoriesshallbeexecutedinblendedmode(conventionalornon-

conventionalmethods)
e UseofICT-Onlinevideos,onlinecourses
* Useofonlineplatformsforassignments/Notes/Quizzes(Ex.Googleclassroom)

Module-1:Energy;Source,ConversionandStorage(8hr)

Fuels:Introduction,ca]orificva]ue,determinationofcalorificvalueusingbombcalorimeter
numericalproblemsonGCVandNCV.
Greenfuels:Introduction,poweralcohol,synthesisandapplicationsofbiodiesel.

High energy fuels: Production of hydrogen by electrolysis of water and its
advantages.Energy devices: Introduction, construction, working, and applications of
Photovoltaic cells,Li-ionbatteryandmethanol-oxygen fuelcell.
Self-learning:Plasticrecyclingtofuelsandits monomersorotherusefulproducts.

’

Module-2:CorrosionScienceandEngineering(8hr)

Corrosion:Introduction,electrochemicaltheoryofcorrosion,typesofcorrosion-differential
metal, differential aeration (waterline and pitting),stress corrosion (causticembrittlement).
Corrosioncontrol:Metalcoating-galvanization,surfaceconversioncoating-anodizationand
cathodic protection-sacrificial anode method. Corrosion testing by weight loss
method.Corrosionpenetrationrate (CPR)-numericalproblems.
Metalfinishing:Introduction,technologicalimportance.Electroplating:Introduction,

LNOTE:Whereverthecontacthoursarenotsufficient,tutorialhourscanbeconvertedto theoryhours.
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Elecrrop]atmrofchromlum(hardanddecorat’lve) Electrolessplating:Introduction, electrolesspl

' atingofnickel.
- Self-learning:Factorsaffectingtherateofcorrosion,factorsinfluencingthenatureand
' qualityofelectrodeposit(Currentdensity, concentrationofmetalion,pHandtemperature).

Module-3:MacromoleculesforEngineeringApplications(8hr)

' Polymers:Introduction,methodsofpolymerization(CondensationandFreeradical),molecular
weight; number average andweight
' average,numericalproblems.Synthesis,propertiesandindustrialapplicationsofpolyvinylchlor
' ide(PVC)andpolystyrene,
Fibers:Introduction,synthesis,propertiesandindustrialapplicationsofKevlarandPolyester.
- Plastics:Introduction,synthesis,propertiesandindustrialapplicationsofpoly(methylmethacr
' ylate)(PMMA)andTeflon.
Composites:Introduction,propertiesandindustrialapplicationsofcarbon-basedreinforced
- composites (graphene/carbon nano-tubes as fillers) and metal matrix polymercomposites.
Lubricants:Introduction,classification,propertiesandapplicationsoflubricants.
Self-learning: Biodegradable polymer: Introduction, synthesis, properties and
- applicationsofpolylacticacid(PLA).

|
f

Module-4:PhaseRuleandAnalyticalTechniques(8hr)

- Phase rule: Introduction, Definition of terms: phase, components, degree of freedom,
- phaseruleequation.Phase diagram:Twocomponent-lead-silversystem.

' Analytical techniques: Introduction, principle, instrumentation of potentiometric
- sensors;its application in the estimation of iron, Optical sensors (colorimetry); its
' application in theestimationofthecopper,pH-
- sensor(Glasselectrode);itsapplicationinthedeterminationofpH ofbeverages.
 Self-learning:Determinationofviscosityofbiofuelanditscorrelationwithtemperature.

Module-5:MaterialsforEngineeringApplications(8hr)

Alloys Introduction,classification,composition,propertiesandapplicationsofStainlessSteel, B

' rassandAlnico.

' Ceramics:Introduction ,Classificationbasedonchemicalcomposition,propertiesandapplicatio
' nsofperovslqtes(CaTlog)
| Nanochemistry:Introduction,size-
dependentpropertiesofnanomaterial(surfacearea,catalytical and thermal), synthesis of
| nanoparticles by sol-gel, and co-precipitation method.Nanomaterials: Introduction,
properties and engineering applications of carbon nanotubesandgraphene.
 Self-learning:Abrasives: Introduction,classification, propertiesandapplicationsof silicon
' carbide(carborundum).

| PRACTICALMODULE
' A-Demonstration(anytwo)offline/virtual:
' Al.Synthesisofpolyurethane
' A2.PreparationofureaformaldehyderesinA
3. Synthesis of iron oxide

nanoparticlesA4.Determinationofacidvalue
ofbiofuel

B—Exercise(comgulsorilgany,_g4tobeconducted ):




B ‘.x\m;hsfiui“ﬂ.:‘f}”u'cﬁin’nnlinnm}lvﬂdnii.\'lUi‘c :
BZ.PotentiometricestimationofFASusingK,Cr20;
H.#.!\*tcrmm:monnmK\-ml‘\!'irwgal'usingpHsensor((}lassulcctrodc]
E%H‘l@iermm;ltiumwh’;z'renfcul"msit")m)l'milds[eelbyweightlossmethodBS.
EstimationoftotathardnessofwaterbyEDTAmethod
(=StructuredEnquiry (compulsorilyany4tobeconducted):
C1. Estimation of Copper present in electroplating effluent by optical sensor
{coi‘orémetr_\f)C2.Determinationof\iiscositycoefficientoﬂubricant(Ostwald‘sviscometer]
C3. Estimation of iron in TMT bar by diphenyl amine/external indicator
mcthudC-‘l.EstimationofSodiumpresentinsoil/efﬂuentsampleusingﬂamephotometr
Ly
CS.DeterminaﬁonofChemicaleygenDemand(COD)oﬁndustrialwastewatersample
= nEndedExperimen ;
- D1.Estimationofpercentageofironinsteel
DZ.ElectroplatingofdesiredmetalonsubstrateDB.Sy
- nthesisofbiodiesel

1 D4.SynthesisofAluminiumOxidenanopartic]e

; Courseoutcome(CourseSkillSet]: Attheendofthecourse,thestudentwillbeableto:

- CO1. | Identify the terms processes involved in scientific and engineering
, andapplications

 CO2. | Explainthephenomenaofchemistrytodescribethemethodsofengineering

‘ | processes

| €03. | Solvetheproblemsin chemistrythatarepertinentinengineeringapplications

|
1
|
|

' CO4, s Applythebasicconceptsofchemistrytoexp]ainthechemicalpropertiesandprocesses

?COS.?Anaiyze properties processes associated with chemical substances in
| é andmultidisciplin
| | arysituations

j AssessmentDetails(bothCIEandSEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE)
| is50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of
,l: 50).The minimum passing mark for the SEE is 35% of the maximum marks (18 marks out of 50).
' Astudent shall be deemed to have satisfied the academic requirements and earned the credits
' allottedtoeach subject/course ifthestudentsecuresnotlessthan35%(18Marksoutof50)in
' thesemester-end examination (SEE), and a minimum of 40% (40 marks out 0f 100) in the sum total
| oftheClE(ContinuouslnternalEvaluation)andSEE(SemesterEndExamination]takentogether.

3 ContinuousInternalEvaluation(CIE):

' The CIE marks for the theory component of the IC shall be 30 marks and for the laboratory
- component 20 Marks.

* CIE for the theory component of the IC

* Three Tests each of 20 Marks; after the completion of the syllabus of 35-40%, 65-70%, and 90-
100% respectively.

+ Two Assignments/two quizzes/ seminars/one field survey and report presentation/one-course
project totalling 20 marks.

Total Marks scored (test + assignments) out of 80 shall be scaled down to 30 marks

CIE for the practical component of the IC

* On completion of every experiment/program in the laboratory, the students shall be evaluated
and marks shall be awarded on the same day. The 15 marks are for conducting the experiment

and preparation of the laboratory record, the other 05 marks shall be for the test conducted
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at the end of the semester.

| ® The CIE marks awarded in the case of the Practical component shall be based on the continuous
evaluation of the laboratory report. Each experiment report can be evaluated for 10 marks,
Marks of all experiments’ write-ups are added and scaled down to 15 marks.

| e The laboratory test (duration 03 hours) at the end of the 15t week of the semester /after
completion of all the experiments (whichever is early) shall he conducted for 50 marks and
scaled down to 05 marks.

[
|
|
|
|
|
|
|
|
I}
|

Scaled-down marks of write-up evaluations and tests added will be CIE marks for the laboratory
| component of IC/IPCC for 20 marks.
| » The minimum marks to be secured in CIE to appear for SEE shall be 12 (40% of maximum
marks) in the theory component and 08 (40% of maximum marks) in the practical component.
The laboratory component of the IC/IPCC shall be for CIE only. However, in SEE, the questions
from the laboratory component shall be included. The maximum of 05 questions is to be set
from the practical component of IC/IPCC, the total marks of all questions should not be more
than 25 marks.
The theory component of the IC shall be for both CIE and SEE.
Semester End Examination(SEE):
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers
for the subject (duration 03 hours)
* The question paper shall be set for 100 marks. The medium of the question paper shall be
English/Kannada). The duration of SEE is 03 hours.
¢ The question paper will have 10 questions. Two questions per module. Each question is set for 20
marks. The students have to answer 5 full questions, selecting one full question from each module. The

student has to answer for 100 marks and marks scored out of 100 shall be proportionally reduced
to 50 marks,

There will be 2 questions from each module. Each of the two questions under a module (with a maximum of
3 sub-questions), should have a mix of topics under that module,

SuggestedLearningResources:
Books(TitleoftheBook/Nameoftheauthor/Nameofthepublisher/EditionandYear)
WileyEngineeringChemistry,WileyIndiaPvt.Ltd.NewDelhi,2013-2ndEdition.
EngineeringChemistry,Satyaprakash&ManishaAgrawal, KhannaBookPublishing,Delhi
ATextBookofEngg.Chemistry,ShashiChawla,DhanpatRai&Co.(P)Ltd.
EssentialsofPhysicalChemistry,Bahl&Tuli,S.ChandPublishing
AppliedChemistry,SunitaRattan,Kataria5.EngineeringChemistry,Baskar,Wiley
EngineeringChemistry-1,D.GrourKrishana,VikasPublishing

ATextbookofEngineeringChemistry,SSDara&Dr.SSUmare,SChand&CompanyLtd., 12th Edition,
2011.

8. ATextBookofEngineeringChemistry,R.V.GadagandNityanandaShetty,l.K.InternationalPublishingh
ouse. 2ndEdition,2016.

9. TextBookofPolymerScience,F.W.Billmeyer,JohnWiley&Sons,4thEdition,1999.

10. NanotechnologyAChemicalApproachtoNanomaterials,G.A.0zin&A.C.Arsenault,RSCPublishing,200
5.

11. CorrosionEngineering,M.G.Fontana,N.D.Greene,McGrawHillPublications,NewYork,3rEdition,199
6.

12. Linden'sHandbookofBatteries,KirbyW.Beard,FifthEdition,McGrawHill,2019.

' 13. OLEDDisplayFundamentalsandApplications,TakatoshiTsujimura,Wiley-Blackwell,2012

| 14. Supercapacitors:Materials,Systems,andApplications,MaxLu,FrancoisBeguin,ElzbietaFrackowiak,

| Wiley-VCH;1stedition,2013,

'15. “HandbookonElectroplatingwithManufactureofElectrochemicals” ASIAPACIFICBUSINESSPRESS

| Inc,2017.Dr.H. Panda,

N s wN e
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l_(;.'-vl'ik;bé-‘r'lcl.iﬁglt'l'ﬁléVisinnol'SensorMateri.’llS.NatiOmlR(%seurch(",()unciH995,Wﬂfihlng10ﬂ. TheNation
alAcademies Press. doi:10.17226 4782,

B e 4 Puhlisher,Bengaluru,ISB

17 EngineeringChemistry,EditcdbyDr.MahcshBandDr.RoopashrecB,Sunstar

N‘)78-93-85155-7()-3,2()22

18. HighPerforn'lanceMetallicMaterialsforCostScnsiti
2010

19. InstrumentalMethodsofAnalysis,Dr.K.R.Mahndik and
Dr.L.Sathiyanarayanun,Nira]iPralcashan,ZOZ()

20. PrinciplesoflnstrumentaIAnalysis.DouglasA.Skoog,F.]amesHollm',Stanle
CengageL.earning, 2020

21. PolymerSciencc,VR(}ownrikcr,NVViswanath
, 2021

22, EngineeringChemistry,PC]ain&Monica

23. Nanostructuredmatcrialsandnanotcchnology,

24, NanotechnologyPrinciplesandPractices,SulabhaKKulk

2014
25. Principlesofnanotechnology,
26. ChemistryforEngineeringStudents,B.
ubashPublications,5thEdition, 2014
27 "EngineeringChemistry”,O.G.Palanna,’l‘ataMcGraw

2015.
ChemistryofEn gineeringmateri—aﬁéﬂgi— EEEKE évr?t—hmﬁﬁaﬁgﬁéﬁaﬁa;mﬁ
28, Laborato r:yM_a_rmaiEnggsh’Lmi&LryJAgup_mg&quLLlhgﬂ_pgﬂia.i‘&‘cmo#_
WeblinksandVideoLectures (e-Resources):

o http://libgen.rs/

e https://nptelacin/downloads/122101 001/

«  https://nptel.acin/courses/1 04/103/104103019/

o https://ndliitkgp.acin/

. llt_tpg_:L/wwwygutube.com /watch?v=faESCxAWR9k

e https://www.youtube.com /watch?v=TBqXMWaxZYM&list= PLyhmwFtznRhuz8L1bb3X-
28, Labctthbrriiihge Ch emistry, AnupmaRajput,DhanpatRai&Co.

: gnuna g bb s iy A\ohifun i mpiéti#FipatRai&Co.

e https:// www.youtube.com/watch?v=X9GHBdyYcyo
e https://www.youtube.com /watch?v=1xWBPZnE]k8
o https://www.youtube.com /watch?v=wRAo-M8xBHM

VC/\pplications,F.H.Fl'oes,etal.lohnWi]ey&Sons,

yR.CmuchSeventhEdition,

an,]ayadev,Srecdhar,Newagelnt.l’ublishers,4thEdition

]ain,DhanpatRaiPublication,Z()I 5-16MEdition.

HariSingh,Na]wa,academiCpress,1_*‘Editi0n,2002.
arni,Ca pitalPublishing(:ompany,3dedition

Phanikumar,Scitechpublications,2m‘Edition,20 10.
S.]aiPrakash,R.Venugopal,Sivakumaraiah&Pushpalyengar.,S

HillEducationPvt.Ltd.NewDe]hi,FourthReprint,

ActivityBasedLearnin g(SuggestedActivitiesinClass) /PracticalBasedlearning
. https://WWW.vlab.co.in/broad~area—chemical-sciences
e https://demonstrations.wolfram.com/ topics.php

. htgs:_//interestingg_ng‘neerigg.cg_m/science




COsandPOsMapping(Individualteacherhastofillup)

PO

s 01 | P02 | PO3 | PO4 | POS | PO6 | PO7 | PO8 [ PO9 | PO10 | PO11 | PO12
01 3 1 i 1 | 1

0z 3 | 1 | 1 1

€03 3 | 1 | 1 1

o4 3 | 1 | 1 1

05 3 | 1 | 1 1

'/A&/Lh-%&hk'r‘-——\
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