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M.Sc. Programme structure (CBCS pattern) (2020 - 21)
M.Sc. Part 1

SEMESTER-I (Duration- Six Month)

Sr. Course Teaching Scheme Examination Scheme
No. Code Theory and Practical University Assessment (UA) Internal Assessment (IA) and
Practical
Lectures Hours Credit Maximum Minimum | Exam. Hours | Maximum | Minimum | Exam.
(Per week) | (Per week) Marks Marks Marks Marks Hours
CGPA 1 cCc 101 4 4 4 80 32 3 20 8 1
2 CC 102 4 4 4 80 32 3 20 8 1
3 CC 103 4 4 4 80 32 3 20 8 1
4 CC 104 4 4 4 80 32 3 20 8 1
5 |CCPR 105 16 16 8 - - - 200 80 *
Total (A) - - 24 320 - - 280 - -
Non-CGPA | 1 | AEC 2 2 2 - -- -- 20 8 1
SEMESTER-II (Duration- Six Month)
CGPA 1 CC 201 4 4 4 80 32 3 20 8 1
2 CC 202 4 4 4 80 32 3 20 8 1
3 CC 203 4 4 4 80 32 3 20 8 1
4 CC 204 4 4 4 80 32 3 20 8 1
5 CC PR 205 16 16 8 -- -- -- 200 80 *
Total(B) - - 24 320 - - 280 - -
Non-CGPA | 1 | SEC 2 2 2 - -- -- 20 8 1
Total (A+B) 48 640 - - 560 - -




Student contact hours per week : 32 Hours(Min.)

e Total Marks forM.Sc.-I : 1200

TheoryandPracticalLectures : 60 Minutes Each

¢ Total Credits forM.Sc.-I ~ (Semester [ & II) : 48

CC-CoreCourse

CCPR-Core CoursePractical
AEC-MandatoryNon-CGPAcompulsoryAbilityEnhancementCourse
SEC-MandatoryNon-CGPAcompulsorySkillEnhancementCourse

Practical Examination isannual.

ExaminationforCCPR- 105 shallbebasedonSemesterIPracticals.
ExaminationforCCPR- 205shallbebasedonSemesterlIPracticals.
*DurationofPracticalExaminationasperrespectiveBOSguidelines
SeparatepassingismandatoryforTheory,InternalandPractical
Examination




M.Sc. Programme structure (CBCS PATTERN) (2020-21)
M.Sc. Part — 11

SEMESTER-III (Duration- Six Month)

Sr. Course Teaching Scheme Examination Scheme
No. Code Theory and Practical University Assessment (UA) Theory and Practical
Lectures Hours Credit Maximum | Minimum | Exam. Hours | Maximum | Minimum | Exam.
(Per week) | (Per week) Marks Marks Marks Marks Hours
CGPA 1 CC 301 4 4 4 80 32 3 20 8 1
2 CC 302 4 4 4 80 32 3 20 8 1
3 CC 303 4 4 4 80 32 3 20 8 1
4 CC 304 4 4 4 80 32 3 20 8 1
5 CCPR 305 16 16 8 -- -- -- 200 80 *
Total (C) - - 24 320 - - 280 --

Non-CGPA 1 AEC 2 2 2 -- -- -- 20 8 1

2 | EC(SWM | Number of lectures and credit shall be as specified on SWAYAM MOOC

MOOC)
SEMESTER-IV (Duration- Six Month)

CGPA 1 CC 401 4 4 4 80 32 3 20 8 1
2 CC 402 4 4 4 80 32 3 20 8 1
3 CC 403 4 4 4 80 32 3 20 8 1
4 CC 404 4 4 4 80 32 3 20 8 1
5 CC PR 405 16 16 8 -- -- -- 200 80 *
Total (D) - - 24 320 - - 280 - -
Non-CGPA 1 SEC 2 2 2 -- -- -- 20 8 1
2 GE 2 2 2 -- -- -- 20 8 1
Total (C+D) 48 640 - - 560 - -




Student contact hours per week : 32 Hours (Min.)

e TotalMarksforM.Sc.-II : 1200

TheoryandPracticalLectures  : 60 Minutes Each

e Total Credits forM.Sc.-II  (Semester 111 &IV) : 48

CC-CoreCourse

CCS-Core CourseSpecialization

CCPR-Core CoursePractical
AEC-MandatoryNon-CGPAcompulsoryAbilityEnhancementCourse
SEC-MandatoryNon-CGPAcompulsorySkillEnhancementCourse
EC (SWM MOOQOC) - Non-CGPA ElectiveCourse
GE-GenericElective

Practical Examination isannual.

ExaminationforCCPR- 305shallbebasedonSemesterlIIPracticals.
ExaminationforCCPR- 405shallbebasedonSemesterl VPracticals.
*DurationofPracticalExaminationasperrespectiveBOSguidelines
SeparatepassingismandatoryforTheory,InternalandPractical
Examination

Total Credits for M.Sc. Program: 96

Total Marks for M.Sc. Program: 2400

I. CGPA course:

1. There shall be 14 Core Courses (CC) perprogram.

2. Thereshallbe02DisciplineSpecificElective(DSE)coursesofO8creditsperprogram.
3. Thereshallbe04CoreCourseSpecialization(CCS)coursesof16creditsperprogram.
4. Total credits for CGPA courses shall be of 96 credits perprogram.

II. Mandatory Non-CGPACourses:
1. Thereshallbe02MandatoryNon-

CGPAcompulsoryAbilityEnhancementCourses(AEC)of02creditseachperprogram.
2. There shall be 01 Mandatory Non-CGPA compulsory Skill Enhancement Course (SEC) of 02 credits

perprogram.

3. ThereshallbeoneElectiveCourse(EC)(SWAY AM/MOOC).ThecreditsofthiscourseshallbeasspecifiedonS

WAYAM/MOOC portal.




4. ThereshallbeoneGenericElective(GE)courseof02creditsperprogram. EachstudenthastotakeGeneri

cElectivefromthe department other than parentdepartment.
5. ThetotalcreditsforNon-CGPAcourseshallbeofO8credits+2to4credits,asspecifiedontheSWAY AM/MOOCportal.

6. Thecreditsassignedtothecourseandtheprogramshallhavenorelationwiththework-loadoftheteacher.



M.Sc. Part I (Sugar Technology)

Sem - I
Course Paper Title of course
code No.
CGPA | CCl101 I ST 1.1 | Sugar cane Agriculture All courses
are
CC102 II ST1.2 Sug?r Pr(?cessing — . compulsory
clarification & evaporation
CC103 I ST 1.3 | Sugar engineering — Milling
CC104 v ST1.4 | Chemical Control
CCPR105 STP 1.1 | Practical — I
Non AEC 106
CGPA
M.Sc. Part I (Sugar Technology)
Sem - 11
Course Paper Title of course
code No.
CGPA | CC201 \Y ST 2.1 | Sugar Chemistry All courses
are
CC202 VI ST 2.2 | Sugar P'roc.essing - compulsory
Crystalization&finishing
CC203 VII ST 2.3 | Sugar Engineering — Steam
&Power Generation
CC204 VIII ST 2.4 | Equipment Design &Drawing
CCPR205 STP 2.1 | Practical —II
Non SEC 206
CGPA
M.Sc. Part II (Sugar Technology)
Sem - 111
Course code Paper Title of course
No.
CGPA | CC301 IX ST 3.1 | Equipment’s Capacity All courses
Calculation are
- compulsory
CC302 X ST 3.2 | Allied Sugar
Manufacturing
CC303 XI ST 3.3 | Chemical Engineering —
Heat &Momentum




transfer

CC304 XII ST 3.4 | A)Bio-Chemical Choose any
(A/B) | Engineering one
B)Electronic and
Instrumentation
Engineering
CCPR305 STP 3.1 | Practical —III
Non | AEC 306
CGPA
EC(SWMMOOC)-
307
M.Sc. Part II (Sugar Technology)
Sem - IV
Course Paper Title of course
code No.
CGPA | CC401 XIII ST 4.1 | Allied Co-products Manufacturing All courses
are
CC402 X1V ST 4.2 Adyancegl Sugar Technology & compulsory
Engineering
CC403 XV ST 4.3 | Chemical Engineering — Unit
Operation
CC404 XVI ST 4.4 | A)Energyconversionandcogeneration | Choose any
(A/B) | B)WaterManagement & one
ZeroDischarge
CCPRA405 STP 4.1 | Practical — IV
Non | SEC 406
CGPA
GE 407

Shivaji University, Kolhapur
SyllabusFor




Master of Science ( Sugar technology)

1.Title : M.Sc. Sugar Technology

M.Sc.Partlsyllabus.

2 Year of implementation.

Syllabus willbe applicablefromJune2020

3Preamble/Introduction

InIndiasugarcanebecomesindustrialcropandsugarindustrybecomesas
integratedcaneprocessingunitwhereinsugar,alcohol,energyandallied
productsaremanufacturedthusitisneededtoprovidetechnologistandsci
entiststotheindustry.At
presenttherearetwoinstituteswhichprovidetechnicaleducationrelatedt
othesugarindustry.NamelyNationalsugarinstituteKanpurwhichisappr
ovedbyGovt.ofindia.Dept.
OfFoodandAgricultureandVasantdadaSugarInstitutePunewhichisap
provedbystate

GovtofMaharashtraanditisautonomousinstitute. Boththeinstitutesarep
rovidingtheeducationinthefacultyofSugartechnology,Sugarengineeri
ng,AlcoholTechnology,andInstrumentationEngg,inthecapacityofPos
tGraduatesDiploma.ButinIndiathereisno
provisionfortheBachelorandMasterdegreesinSugartechnology.&
Alcohol
Technology.RecentlyMaharashtragovt.permittedtostartsuchacareero
rientedcoursesunderscience& Technologyfaculty,accordingly we
arerunningB.Sc(SugarTechnology)coursesincelastNineacademicyea
rs.Duetogrowingdemandfromindustries we  wish  to  start
M.Sc.(Sugar Technology).

4.General objects of the course.

Objectives :

The objectives of the M.Sc. (Sugar Technology) Course
shallbeasfollows:-

1) To develop thehumanreourcein sugar technologysector which isthe
needofthehour?

2) To
createthepeoplewhowillteachthescienceofsugartechnology,thiswi



llbealso helpfulfor the promotionofResearch inthis field.

3) Tocreateseveralself-
employmentopportunitiesinsugarandalliedindustriessectorsformodes
tly-trained and self-trained humanresourcesexistin
allgeographiclocations of thecountry.

4)It willhelp to developthe skillsrequiredinsugartechnologyand
sugarmanagementfields.

5) To developproficienciesandskills forbecomingsuccessful
scientist,techniciansinSTsector.

6) To develop theexpertise forthe innovation ofdifferent
skillsanditsimplementationinSTSector.

7) To explorethedifferenttechniques in ST sector

S5)Duration:-

The durationofM.Sc. (Sugar technology)courseshall be oftwoyears.
6)Patternforexamination

Semesterpattern, theorypaperandpracticalatendofeachsemester.

7) Feestructure.-

Decided bycompetent authority of university. / SSS

8) Implementation of fee structure.:-

In case of revisionoffeestructure,thisrevisionwillbe
implementedinphasewisemanner

9) Eligibility ofadmission
B.Sc.(Sugartechnology)
B.Sc.(Physics/Chemistry/Mathematics)

B.Tech.(Food/Chemical Technology)

B.E.ChemicalEngineering
B.Sc. Food Technology

10) Medium of instruction:
Themediumof instructionshallbe inEnglish
11)TeachersQualification:
ANSI/AVSI(Sugar Tech,) ANSI/AVSI (Sugar Engg.)
M.Sc. (Sugartechnology with NET/SET) or Ph.D
M.Sc. (Chemistrywith NET/SET)OrPh.D
M.Sc. (Botany with NET/SET) or Ph.D



BE/ME (Instrumentation)
BE/ME (Mechanical)
BE/ME (Chemical)

12 ) Structureof-course:

M.Sc. (ST)Firstyear

(Theory— 4paper)Semester — 1

Theory:
Sr.No Theory— core-Subject Code | Credits | Marks

1 | SugarCaneAgriculture SCA 4 100

2 | Sugarprocessing — SPCE 4 100
Clarification& Evaporation

3 | SugarEngineering — Milling SEM 4 100

4 | ChemicalControl CC 4 100

5 | Total 16 400

Semester 1-Practical’s
Srno Practical Subject Code | Credits | Marks

1 | SugarCane Agriculture SCA 4 100

2 | Sugar technology—I ST —1 4 100

3 | Total 8 200

Semester2- Theory
Sr. no Theory — CoreSubject Code | Credits | Marks

1 | SugarChemistry SC 4 100

2 | SugarProcessing — SPCF 4 100
Crystalisation& Finishing

3 | Sugar Engineering — SESPG 4 100
Steam&Power Generation

4 | Equipment DesignAndDrawing| EDD 4 100

5 |Total 16 400

Semester2-Practical’s




Sr.no PracticalSubject Code | Credits | Marks
1 | Sugarchemistry SC 4 100
2 | Sugar technology— 11 ST-I1 4 100
3 | Total 8 200
Semester— 3Theory
S.N. Theory- core/elective Code | Credits | Marks
1 [EquipmentCapacity ECC 4 100
Calculation
2 Allied Sugar Manufacturing ASM 4 100
3 Chemical Engineering-Heat CEHMT 4 100
And Momentum Transfer
4 Elective: ET: 4 100
A)Bio-Chemical Engineering | A)BCE
B)Electronic And B)EIE
Instrumentation Engineering
5 Total 16 400
Semester — 3Practical’s
Sr.No Practical Subject Code | Credits | Marks
1 | Sugar technology —III ST-III 4 100
2 | Practical onElectiveSubject ET(P) 4 100
3 | Total 8 200
Semester4- Theory
Sr. Theory—core/elective Code Credits | Marks
1 | Allied Co-products ACM 4 100
Manufacturing
2 | Advance Sugar Technology & ASTE 4 100
Engineering
3 | ChemicalEngineering-Unit CEUP 4 100

Operation




4 | Elective: ET: 4 100

A)Energyconversion A)ECC
andcogeneration
B)Water B)WMZD

management and
zero discharge

5 | Total 16 400

Semester-4 Practicals

Sr.No Practical Subject Code Credis Marks
1 | Technical eassyon Elective TE 2 50
Subject(SelfStudy)
2 | InplantTraining(Project IT 6 150
Report)
3 | Total 8 200

13) Schemeofteaching and Examination

The schemeof teaching andexamination shouldbegivenasapplicable
tothecourse / paper concerned.

A)Teaching:

Teaching consistsof lecturesfollowed by
termworkandpractical’s/Tutorials. There  are  4papers of 100
marksatendofeachsemester. and 2

practical’s/Tutorialof1 00markseachatendof eachsemester.
B) Examination:

Thesemesterexamination willbeconductedat theendof  each
termfortheoryand practical.

Theorypaperwill beof 80 markseachand20marksfor internalevaluation
testconducted in themidoftheterm.

Practicalswillbe of 80 marks. and 20marksreserveforpresentation
ofpractical log book .

Questionpaperswill beset in theviewoftheentiresyllabusand
preferablycovering each unitofthe syllabus.

14) Standard of passing
As per rulesandregulationofM.Sc. course.
15) Nature of question paper and scheme of marking

Theoryquestionpaper (Maximummarks — 80)



TotalNo.ofquestion —7
All questionsareofequal marks.

Out of these seven questions five questions are to be attempted.

Question No.lis compulsoryandobjective Total no.ofbits— 16, Totalmarks—
16 (which covermultiplechoices,fill in theblanks, definition,trueorfalse).
Thesequestionswill beansweredalongwith otherquestionsinthe
sameanswerbook.

Remaining6 questionaredividedinto twosections, namelysection — [and
section— II.Fourquestionsare tobe
attemptedfromthesetwosectionssuchthatnotmorethan two

questionsfromany ofthesection.Bothsectionsare to bewritten in the same
answer book.

16) Equivalencein
accordancewithtitleandcontentofpaper(forrevisedsyllabus)

M.Sc. Part—1 Sem -1

S.R. Old Subject S.R. New Subject
1 | Sugar Cane Agriculture 1 Sugar Cane Agriculture(ST1.1)
2 | Sugar Processing — Clarification 2 Sugar Processing — Clarification

& Evaporation (ST1.2)

3 | Sugar Engineering — Milling 3 Sugar Engineering — Milling
(ST1.3)
4 | Chemical Control 4 | Chemical Control (ST1.4)

M.Sc. Part — I Sem- 11

S.R. Old Subject S.R. New Subject

1 | Sugar Chemistry 1 Sugar Chemistry (ST 2.1)

2 | Sugar Processing — Evaporation 2 Sugar Processing —
Crystalisation& Finishing
(ST2.2)

3 | Sugar Engineering — Steam & 3 Sugar Engineering — Steam &

Power Generation Power Generation(ST2.3)

4 | Equipment Design & Drawing 4 | Equipment Design & Drawing

(ST2.4)

M.Sc. Part — II Sem- 111

S.R. Old Subject S.R. New Subject

1 | Equipment Capacity Calculation 1 Equipment Capacity
Calculation(ST3.1)

2 | Sugar Processing - Crystalisation 2 | Allied Sugar




Manufacturing(ST3.2)

3 | Chemical Engineering — Heat & 3 Chemical Engineering — Heat &
Momentum Transfer Momentum Transfer(ST3.3)
4 Elective: 4 Elective:
1) Alcohol Technology A)Bio-Chemical Engineering
2)Bio-Chemical Engineering B)Electronic And
3)Electronic And Instrumentation
, _ , Engineering(ST3.4)
Instrumentation Engineering
M.Sc. Part — II Sem — IV
S.R. Old Subject S.R. New Subject
1 | Sugar Processing — Finishing 1 | Allied Co-Products
Manufacturing(St4.1)
2 | Allied Sugar Manufacturing 2 | Advanced Sugar Technology &
Engineering (ST4.2)
3 | Chemical Engineering — Unit 3 Chemical Engineering — Unit
Operation Operation(ST4.3)
4 Elective: 4 Elective:
1)EnergyConversion A)EnergyConversion
AndCogeneration AndCogeneration
2)Pollution B)Water
PreventationAnd Management And
Control Zero Discharge(ST4.4)
3)Water
Management And
Zero Discharge
17) Specialinstructionifany

Not applicable at the first stage

Suggestions: A fterimplementation

NOTE:

1) Thedetailsoffieldwork,seminar,GroupDiscussionandOralexamination

begiven wherevernecessary.

11) General/SpecificinstructionsforLaboratorysafetyshouldbegivenwhere

veérnecessary

18) other feature

19)L

Intake capacity: 50

aboratorysafetyequipments:




Part: I PersonalPrecautions:

All personsmustwear safetyGogglesat all times.

Must wear LabAprons/LabJacket and proper shoes.

except in emergency,over — hurried activitiesis forbidden.

Fumecupboardmustbeused whenevernecessary.

Eating,Drinking andSmokingin thelaboratoriesstrictlyforbidden.
Part:1II: Useof SafetyandEmergencyEquipments:

FirstaidKits

Sandbucket

Fireextinguishers (drychemicalandcarbondioxideextinguishers)

ChemicalStorage cabinetwith properventilation

MaterialSafetyDatasheets.

Management of Local exhaust system& fumehoods.

Sign in registerif using instruments.



M.Sc. Sugar Technology Part-1 (Semester-I)
Paper: I (SCA)- Sugarcane Agriculture (ST 1.1)

Unit
I | Introduction: Origin of Cane, cultivation in India, varieties,climaticconditions,sugarcanea;
Soil: Types, properties— Visual &morphologicalproperties,analyticalproperties,fertility& soi
Planting:Preparatorytillage, plantingtime,selection of seed cane, methodsofplanting-Flat, ri
Frowthof Sugarcane: Germination, development of shoot&root-factorsaffecting,tillering,
11 Irrigation: Waterrequirement,scheduling, methodofirrigation— surface, overhead orsprinkle
Manuring:Cane nutrition,functionsof = macro&micro(trace)nutrients,fertilizers— N,P
greenmanuring,time&methodofapplication,visual symptomsofnutrientdeficienciesanddisorc
Weeds:Common weeds,aquaticweeds,lossesduetoweeds, methodsofweedcontrol — mechani
Pests:Leaf eating & sucking insects,stalkattackinginsects,
rootattackinginsects,soilinsects&Noninsectspecies
Diseases:Majordiseases(red rot,smut,pineapple,mosaic,wilt etc), periodofoccurrence, contre
1l Ripening: Methods of judging ripenessormaturity, factors affecting ripening,accelerating r
Harvesting: Manual&mechanicalharvesting ofcane,transportationof cane, post harvest dete
Ratooning: Definition,yield &quality,numberofratoons,advantagesanddisadvantages,area
requirement
IV | Breedingtechniqueinsugarcane -
Idealseedcane,seedcanetreatment,measurestoobtainhighergermination,transplantingtechniqu
sugarcanebreeding,Breedingforyield,lodgingresistance,resistancetofrost,resistanceto drough
Sugarcanebreedinginstitutesinlndia,Physiologyofsugarcaneundernormalcondition,Physiolo;
technologytoimprovegerminationundersalinecondition, Workonthephysiology on various su
ReferenceBooks:
1) Plantpropagation — HartmanandKester’s
2) Principlesandpractices — Hudscan T.Hartmann,DaleE. Kester,Fred T. Davies,
Jr. Robert L. Geneve.
3) Textbook of Plant Physiology — C. P. Malik.
4) Diseases ofCropPlantsinlndia— G. Rangaswami andA.Mahadevan
5) Plant Pathology— R.S. Mehrota
6) Practical cytology — Applied GeneticsandBiostatistics—
H.K.GoswamiandRajeevGoswami.
7) Recent Advancesin PlantDiseasesVol — 1 to 5 — K. M. Chandaniwala.
8) Introduction to Principles of Plant Pathology — R. S. Singh.
9) An introductionto Plant Anatomy—AuthurR.EamesandLaurence H. Mac

Deniels.

10) Genetics and Plant Breeding — E. B. Babcock.
11) PlantTaxonomy —O. P.Sharma.
12) Plant Breeding — Theory andTechniques — S. K. Gupta.



13) BreedingAsianFieldCrops — JohnMilton PoehlmanandDhirendranathBorthakur.

14) Crop ProductionandFieldExperimentation—Dr.V.G. Vaidya,K. R.
Sahasrabudhe,Dr.V. S. Khuspe.

15) AgriculturalProblemsofIndia—A.N.AgrwalandKundamlLal.

M.Sc. I -Sugar technology (Semester - 1)
Paper — II Sugar Processing- Clarification & Evaporation (ST1.2)

Syllbus

ugarmanufacturingprocess, Extractionofjuicefromcane,MacerationorimbibitionsandtheirschemeMillsanitatior

10fDSMscreen&Rotaryscreen, Weighingandmeteringofjuice,EquipmentdetailandoperationofMaxwellBoulogn
Objectofjuiceheating, Constructionandworkingofverticaltubularjuicel
Conceptofvaporlineanddynamic Juice Heater, ConstructionandworkingofDCH andPHE

ecification.Preparationofmilkoflime(MOL)and itsequipmentdetails.SeparationofgritfromMOL,Productio
erationofcontinuous &filmtypefurnace,Rollof phosphate in juice clarification and its use

eclarification,Influenceoflimeondifferentconstituents  ofjuice EffectsofpHonsucroseandreducingsugar,Acti
ecation,Sulphitationandcarbonation,Comparison between sulphitation&carbonation,

ssidation,SpeedofsubsidationConstructionandoperationof DORRmultifeedclarifier,
ifier,Itsconstruction andoperation,Preparationofsettlingchemicalandits use, juiceand mudremoval

,Constructionandworkingofvacuumfilter, Washingofcake,Minicondenserorvacuumpump,Qualityof filtra
of decanter

ntityofwaterevaporatedfromjuice,Heattransferin evaporator,Boilingpointofjuice,NorbertRolexprincipleapplic:

erenttypesofevaporatorbody, EntrainmentandentrainmentseparatorCondenserandtypeofcondenser,Quantityo:

porator,Startingofevaporator,Juice levelinevaporator,Condensateandnon-condensablegasremoval,Flashrecov

rementofsteam,Steameconomywhenvaporusedforjuiceheating, Steameconomywhenvaporusedforjuiceheatinga

ofsyrupsulphitor,Scaleformationand removal

ReferenceBooks:
1) Principle Of Sugar Technology Vol I -P.Honig

2) Principle OfSugar TechnologyVolll- P.Honig
3) Principle OfSugar TechnologyVollIl- P.Honig



4) Hand Book Of Sugar Refinery— Chung Chi Chou
5) Manufacturing And Refining Of Raw Sugar — Baikow

6) By Product Of Cane Sugar Industries —Paturau.
7) Cane SugarHand Book — R.B.L.Mathur
8) Cane SugarManufacturingInIndia—D.P.Kulkarni

M.Sc-I Sugar Technology (Semster-I)
Paper:III-(SEM)Sugar Engineering--Milling (ST1.3)

Unit Syllbus Lectures

I Cane weighbridges:types,capacity etc. 15

Cane handlingand feedingCane unloading-Bridgewithtrolley -
havingsling bar system — twomotion/three motion, auto de-hooking
system

Feeder table — size, slope, chain,breakingstrength, power
consumption,drive etc.

Cane carrier — horizontal&inclinedcarrier,feeding
length,Widthofcarrier, Speed of carrier,capacityof carrier,
powerconsumptionofcarrier, Typesofcarrier 1) single cane carrier
2)Splitcane carrier.3)Rake cane carrier4d)Belt carrier, Tramp iron




sepetor.

Cane preparations

II 15
Preparation of cane,various devices of cane preparationlike
kicker,chopper,leveler, cutter fibrizerandshredder
Measurement  of  preparationindex by  bulk  density
method,sievingmethod,leachingmethod.

I Millsandmillcomponents — Conventionalthree roller mill. 15
Mill Headstocks, Mill rollers&rollersgrooving
Grooving types — V—grooves, Messchaertgrooves & chevron grooves
lotusroller,Millhydraulicsystem, Millbearings&their types
Muill roller pinions, Trash & Scrapper plates

1A% Milldrive types with merit and demerit,Millpower 15

requirement,Millgearing,Millcouplingsandtailbars

Mill setting— Rollersetting,pressurefeedersetting,
underfeedrollersetting,donelleychuteopening, trash plate setting,
practical optimization ofmillsetting

Checking of mill performance by Brix curve

Imbibitions — Objects ofimbibitions, Types of imbibitions, Hot and
coldwater for imbibitions,Its Meritand demerit,Imibibitioncontrol
system

ReferenceBooks:

1] Hand Book Of Cane Sugar —E.Hugot

2] Cane Sugar Engineering —Peter Rain.

3] Machinery&EquipmentsOfSugarFactory —L.A.Tromp

4] Cane Sugar Hand Book — R.B.L.Mathur

5]Modern MillingOfSugar Cane— M Axwell
6]StandardFabricationPracticesOfCaneSugar Mill —Delden.

7] The Energy Cane Alternative —Alexander

8] Cane SugarManufacturingInlndia - D.P.Kulkarni




M.Sc.(Sugar Technology)Part — I (Semester-I)
Paper- IV (CC)Chemical Control (ST1.4)

Unit Syllbus Lectures
I Technical definition millandboiling house 15
Fundamental formulamill andboilinghouse
I Calculation for mill house 15

Differentialmethodforcalculation of Brix%Bagasse,fibre
%Bagasse,added water % fibre

Inferentialmethodforcalculationofmixedjuice% cane, Bagasse
%cane,added water %caneetc.

Clarificationof some concepts likejava ratio,E.R.Q.V,B.F.C.W .etc.




PrimaryExtraction, SecondaryExtraction, Mill
Extraction,reducedmillextractionand whole millextraction

11 Calculationforrunreport 15

Pol,Brix,Non — sugarbalance, Clarification efficiency& clarification
factor, Stock taking &available sugar, Boiling house losses,
Equivalentstandardgranulated.(ESG), Conversion of raw sugarrecovery
into whitesugarrecoveryby usingESGformula, Virtualfinal
molassespurity, Operationincluding&excludingstoppage

v Calculation for boiling house 15
Recorded boilinghouserecovery, Theoreticalboilinghouserecovery,0

Idealboilinghouserecovery, Boiling house recovery (ESG), Reduced
boiling house
recovery(GUNDURAOQO),Overallrecovery,Reducedoverallrecovery,
Controlparametersandnormsfor efficiency

Reference Books:

1) SystemOfChemical ControlForCaneSugarFactoriesInlndia-N.C.Verma.

2) MethodOf ChemicalControl In Cane Sugar Factories - H.C.PrisenGeerligs.

3) International CommissionFor UniformMethodOfSugarAnalysis -
ICUMSAPublication

M.SC PART-I (SEMESTAR-II)
Paper-I(SC)Sugar Chemistry (ST2.1)

Syllbus

ssification,structure,physicalproperties,reaction ~ of  Glucose = and  fructose(with  organicand
1dicand thermaldecomposition

formationinplants and nutrition, Physicalproperties(aqueot
roperties(hydrolysis,oxidation,reduction, alkaline,acidic and thermaldegradation),
nzymic and polymerizationproducts.Polysaccharides — cellulose, starchanddextran

Mechanismofcrystal growth,rate  ofcrystallization(diffusion,viscosity, colloids, crystallographiccon
IcTOSE

acids—DistributionofNitrogenincane,Classification & general properties,proteins&aminoacidsof sugarca

essing—maillardreaction,thermaldecomposition,suppression of heat transferetc.




iitrogenous and non nitrogenous non sugars in cane.

- Coloringmatterpresentin sugarcane—chlorophyll,flavonoids,ant
ompoundsdevelopedinprocess—caramel,Hexose degradationproducts, maillardreactionproducts,Colorimetry.

-  Theoryofadsorption,adsorptionofcoloringmatter,use =~ of  activatedcarbons. Ion  Exchange
fresins,applicationinsugarindustry

Structure,Physicaland Chemicalproperties,Uses ofsucrose,foodapplications,
rmentationfeedstock,pharmaceuticalapplications,nutritionand healthaspects and metabolismofsucrose

- standards and  definitions, physical  methodsofsugar  analysis,Polarimetry,Refract
,enzymaticmethods,chromatographicmethods,NIR,determinationof other components;
tuents,particlesizedistribution, insolublematter

& Sugar Alcohols —Ethers: — Triethyl ethers,methylethers,otheralkylethers, silyl ethers,cyclic aceta
fattyacid esters, other carboxylicesters,
derivatives,anhydrides&epoxides,nitrogencontainingcompounds,sulphurcontainingcompounds,oxidationcomj

ion, polymericintermediates.

Icohols:- Occurrence,Physical &Chemicalproperties,anhydration,esterification,etheri
ation,reduction,metalcomplexes, isomerization,manufactureof sorbital, mannitol&xylitol

Reference Books:

1) Organic chemistry—Hendrick,Cram,Hammond.
2) Organic chemistry—Morrison&Boyd

3) Organic chemistry—Finerl.L

4) Organic chemistry—Pine

5) Advance Organicchemistry—SachinkumarGhosh.
6) Advance Organicchemistry—B.S.Bahl& ArunBhai
7) Principle of sugar technology —P.Honig



M.Sc. Part — I (Semester - II)
Paper: II (SP-CF) - Sugar Processing — Crystalisation& Finishing (ST2.2)

Unit

Syllabus

Lectures

I

Theory of crystallization&itszones, Grain & grainingmethods, Principles &
practices in grainingprocess, Mechanism of panboiling, Different massecuite
boilingscheme, Principles and practices in panboiling.

15

II

Construction ofpan, Types of pan, Pan control &instrumentation, Cobenze’s
method for puritycontrol, Calculations of massecuite % cane & molasses %
cane by solidbalance, Determination of crystal %massecuite, Determination of
crystal size, volume and surfacearea, etermination of steam requirement for
massecuiteboiling, Crystallization bycooling, Type of air and water
cooledcrystallizers, Various zones and their retention time in coolingprocess,
Exhaustion of molasses its calculation & various factor affectingexhaustion

15

III

Centrifugal theories, Centrifugalforces, Mean equivalentradius,
Gravityfactory, Timecycle, Capacity of basket, Moment of inertia,
Powerrequirement,

Constructions of batch machine, types of drive andcontrol, Constructions of
continuous machine types of drive andcontrol

15

1Y

Centrifugaloperations - Screenwashing, Sugarwashing,Massecuite charging,
Separation of light and heavymolasses, Spinning anddrying, Discharging
Super heated wash watersystem

Sugar meltercapacity, control system for temperature&Brix

Pug mill, magma &run offtank.

Molasses weighing scale construction,operation

Theory of drying&cooling

Drying and cooling of sugar on hopper, fluidized bed drier, Rotarydrier
Grading of sugar, packing ofsugar

Stitching and weighing ofsugar

Keeping quality of sugar, storage ofsugar

Specification of sugar as per ISstandard.

Constriction of godown & storage ofmolasses

Sugar handling &transportingsystem

15




Reference Books:
1. Principle Of Sugar Technology, Vol I-P.Honig
2. Principle Of Sugar Technology, Vol 1I-P.Honig
3. Principle Of Sugar Technology, Vol III-P.Honig
4. Hand Book OfSugarRefinery —Chung ChiChou
5. Manufacturing And Refining Of Raw Sugar—Baikow
6. By Product Of Cane Sugar Industries —Paturau
7. Cane Sugar Hand Book—R. B. L.Mathur
8. Cane Sugar Manufacturing In India—D. P.Kulkarni
9. Hand Book Of Cane Sugar—E.Hugot
10. Cane Sugar Engineering—PeterRain

M.SC PART-I(SEMESTAR-II)

Paper: III-(SESP) Sugar Engineering-1 —-Steam& PowerGeneration (ST2.3)

Unit Syllabus

Lectures

I SteamGeneration:(Boiler) - Propertiesof steam,Fuel (Bagasse) ,
characteristicsof Bagasse,
combustionBagasse,Furnaces(SpreaderStoker&Travelling Grate),Boiler
mountings :stop valve,Safety valve,blowdown valve water level gauge
glass, Boiler accessories: Super heater, Economizer,Airpreheater,Boiler
feed water tank&pump dearitor 1.D,

F.D.&S.Afan s, Chimney,electrostaticparticipator etc.

15

I Boiler Instrumentation&Control - Variousflowmetertomeasure
flowslike steam,feed water, Levelindicator forDrumwater, Pressure
indicatorfor steampressure,, Temperatureindicatorforvariouspoints, All
thesepointstobeconnected todataloggerfor recording

15

1 Boiler watertreatment - Use of condensate, Feedwater specification
andtreatment(Internal&External),DM& ROPlants,analyticalcontrol

15

IAY% PowergenerationandAlternator

a) Power generation—Classification, description&working
ofextraction& double extraction cum condensing and fully
condensingtypeturbines,specificsteam consumption

b)Alternator —sugar factoryrequirements,size,type, voltage , power
factor &efficiency,

3 phaseAC generation,and power transmissionsystem.

15

ReferenceBooks:

1) Hand Book Of Cane Sugar—E.Hugot
2) Cane Sugar Engineering—Peter Rain.
3) Machinery&EquipmentsOfSugarFactory—L.A.Tromp




4) Cane Sugar Hand Book—R.B.L.Mathur

5) Modern MillingOfSugar Cane—-Maxwell

6) StandardFabricationPracticesOfCaneSugar Mill-Delden.
7) The Energy Cane Alternative—Alexander

8) Cane SugarManufacturinglnIndia—D.P.Kulkarni

M.ScPART-I (SEMESTAR-II)
Paper: IV-( EDD) EquipmentsDesign And Drawing (ST2.4)

Unit

Syllbus

Lectures

a) Juice heaters - Heat transfer coefficient, Heating surface, Sizing of
heater, Tube sizeand numberoftubes,No of passes and juice
inlet/outlet sizes, Constructionofjuiceheater.

b)Juice Sulphitor - Factors usedtodesigncontinuousjuice
sulphitororreactiontank, Limeproportioningdevice (limedosing), SO,
gas distribution (So2gasdosing),Mechanical
stirrerformixingofreagent, Design of tank with respectof diameter,
AutomationforpH control, Construction of continuousjuice sulphitor

15

II

a)SulphurBurners/Furnace - Combustionprocess of sulphur,
Quantityofairrequired, Capacity ofsulphurburner, Construction
ofsulphurburner

b)JuiceClarifier - Type of clarifier, Functional theory of operation,
RetentionTime, Flash Tank, Capacity ofClarifier,
Constructionofclarifier

15

II

a)Evaporator - Heat transfer & Evaporation coefficient, Heating
Surface, Tube size andnoof tubes, Juice/syrup inlet-out
letconnection, Sizing

Triple/Quadruple/Quintuple, Steamrequirement

b) Syrup sulphitor - Factors used to design syrup sulphitor, Design
of syrup sulphitor withrespectiveto diameter,
AutomationforPhcontrol, Specification and construction of syrup
sulphitor

15

1AY

a)Pan - Importantrequirementofpan boiling usedto designbatch pan,
Different design of batchpan, The majordesign aspectsused in
continuouspan, Different design of continuouspan, pan capacity and
heatingsurface, Constructionofpan,

b) Crystallizers - Horizontal v/sVerticalcrystallizers, Capacity

15




ofcrystallizer,Various zones and their retention timeincooling process,
Quantity ofwater required forcooling

¢) Centrifugals - Gravityfactor, Type of screen, Massecuite
curingcycle, DC/ACdrive,variablefrequencydrive, Capacity ofbasket

d) Hopper & Grader - Drying &coolingofsugar, Gradingofsugar

ReferenceBooks:

1) Hand Book Of Cane Sugar—E.Hugot

2) Cane Sugar Engineering—Peter Rain.

3) Machinery&EquipmentsOfSugarFactory—L.A.Tromp

4) Cane Sugar Hand Book—R.B.L.Mathur

5) Modern MillingOfSugar Cane—-Maxwell

6) StandardFabricationPracticesOfCaneSugar Mill-Delden.
7) The Energy Cane Alternative—Alexander

8) Cane SugarManufacturingInlndia - D.P.Kulkarni

Syllabus of Practical Courses - M.Sc. Sugar
TechnologySEMESTER I

(STP1.1)

1)SUGARCANEAGRICULTURE

1) Study ofexternalmorphologyof sugarcane plant.

2) Study of internalmorphologyofsugarcaneplant- T. S. of root,

3) Study of internalmorphologyofsugarcaneplant- T. S. of stem

4) Study of internalmorphologyofsugarcaneplant- T. S. of leaf.

5) DeterminationofsoilpH(Any suitable method).

6) Study of soil texture

7) Determinationof humus content (fertility)ofthesoil sample

8) Studyof deficiencysymptomsofmacronutrients(N, P, K) in
sugarcaneplant. (Demonstration)

9) Studyof sugarcane diseases-redrot, whip smut,leafscald.

10) Study of sugarcane diseases red strips,mosaicand grassy shoot.

11) Study of sugarcane pests-termites,shootborer, white fliesand
armyworms

12) Study of different types offertilizers.(Demonstration)

Reference Books:

1) Plantpropagation — HartmanandKester’s

2) Principlesandpractices — Hudscan T. Hartmann,DaleE. Kester,Fred T.
Davies, Jr. Robert L. Geneve.

3) Textbook of Plant Physiology — C. P. Malik.

4) Diseases ofCropPlantsinIlndia— G. Rangaswami andA.Mahadevan

5) Plant Pathology— R.S. Mehrota

6) Practical cytology — Applied GeneticsandBiostatistics—
H.K.GoswamiandRajeevGoswami.




2)SUGAR TECHNOLOGY-I(Routine analysis)

1) PreparationofindicatorsolutionsandtestpapersforpHdeterminationof—
RawlJuice(Methyl Orange)& Sulphited Juice (Bromothymol Blue)
2) Determination of pHof givensampleby test paper and PH meter.
3) Determinationoftotaldissolvedsolids(Brix)ofgivensampleofjuicebyHydro
meterand handrefractometer.
4) Determinationofapparent Purity of given sampleofjuices. .
5) To detrrminethepurity of givensample of syrupand molasses.
6) To determinethe purity of given sample of Massecuite
7) To determinepurityof finalmolasses
8) To determinepol %and moist. %of Bagasse.
9) Todetermine pol%andmoist.%offilter cake.
10) To determinesucroseofjuice by—
a) double polarizationmethod(Jackson&Gilis)
b) Fehling’smethod.
11) To determinereducing sugar ofjuice by — a) Eyon andlane method
b)Luffsmethod
12) To determinesucrose of finalmolassesby
a. double polarizationmethod(Jackson&Gilis)
b. Fehling’smethod.
13) To determinereducing sugar of final molassesby
a. Eyon andlane method
b. Luffsmethod
14) To determinetotal reducing sugar of finalmolasses.
15) To determineviscosityof finalmolasses by viscometer.

Reference Books:

1) SystemOfChemical ControlForCaneSugarFactoriesInlndia-N.C.Verma.

2) MethodOf ChemicalControl In Cane Sugar Factories - H.C.PrisenGeerligs.

3) International CommissionFor UniformMethodOfSugarAnalysis -
ICUMSAPublication

M.Sc. Part — (Sugar Technology) SEMESTERII (STP —2.1)
1)SugarChemistry
1] Analysisof white sugarfor

a) Moisture(loss on drying)

b) Pol %by polarmeter

c¢) Sucrose byJackson &Gillis

d) Reducingsugar byOfnermethod
e) Ash (sulphated&conductivity )
f) Gradingofsugar in termofISS

2] Analysis ofraw sugar for

a) Moisture(loss on drying)

b) Pol %by polarmeter

¢) Sucrose byJackson &Gillis

d) Reducingsugar byOfnermethod
e) Ash (sulphated&conductivity )
f) Colorin solution

g) Grainsize bytestsieve.



3) Analysis of Jaggeryfor

a) Moisture(loss on drying)
b) Pol %by polarmeter
¢) Reducing sugar
d) NetRendenment
4) Determinationofmeltingpointofsucroseandboilingpointofdifferentconcentrati
on sugar solutions
5) TheDeterminationofInsolubleMatterinWhiteSugar The
DeterminationoftheParticle Size Distributionof White Sugarby sievemethod
6) Analysis of raw and whitesugar for colorby MOPS method.
7) Todeterminesulphurdioxide(SO-)in sugar.
8) To determineflocktest by Cocacola method.

Referene Books:

1) SystemOfChemical ControlForCaneSugarFactoriesInlndia-N.C.Verma.

2) MethodOf ChemicalControl In Cane Sugar Factories - H.C.PrisenGeerligs.

3) International CommissionFor UniformMethodOfSugarAnalysis -
ICUMSAPublication

SUGARTECHNOLOGY -II (SPECIALANALYSIS)

1) To determinepol%cane bydirect&indirectmethod

2) To determinefiber%canebydirectandindirect method.
3) To determineofrecovery % cane by lab crushermethod.
4) To determinepreparatoryindexofpreparedcane.

5) Todeterminemill performance by Brixcurvemethod.



6) To determine mudvolume ofjuiceby heating,liming&additionof
flocculants.
7) To determineoptimumpHofshocklimingforgood clarification.
8) To determineSO,contend in syrup.
9) To det erminesizeof crystal inslurry/seed/massecuite.Bymicroscope.
10) To determinecrystal%massecuiteby purity andlab centrifugal machine.
11) To determinephosphate content of juice by
a) Ammoniummolybdatemethod.
b) Uraniumacetatemethod..
12) To determineCaOcontentofjuice by
a) EDTAmethod
b) Ammoniumoxalatemethod.
13) To determinesulphetedAsh of juice,
14) Analysisof boiler waterfor
a) TDS
b) Hardness
c) Alkalinity.
d) Dissolve oxygen.
e) Chlorine.
15) Analysisofeffluent for
a) Totalsolids
b) Totalsuspendedsolids
c) Total dissolvedsolids
d) Bio-chemicaloxygen demand
e) Chemical oxygendemand

Reference Books:

1) SystemOfChemical ControlForCaneSugarFactoriesInlndia-N.C.Verma.

2) MethodOf ChemicalControl In Cane Sugar Factories - H.C.PrisenGeerligs.

3) International CommissionFor UniformMethodOfSugarAnalysis -
ICUMSAPublication

——-End---



