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B.TECH. (SUGAR & ALCOHOL TECHNOLOGY) SEMESTER SMSTE
(Under Credit Based Continuous Evaluation Gradiystedn)

FIRST SEMESTER:

Course No. C/EN Course Title Credits Total
L T P Credits
STL-101 C Computer Applications 3 1 - 4
STL-102 C Manufacturing Processes 3 1 - 4
ECL-210 C Basic Electrical & 3 1 - 4
Electronics Engineering
PBL-121 C Punjabi Compulsory-I 2 - - 2
OR
PBL-122 Basic Punjabi-I
(Mudhli Punjabi)
ENL-101 C Communicative English 2 - - 2
CYL-197 C Organic Chemistry 3 1 - 4
STP-101 C Computer - - 3 3
Applications Lab
STP-102 C Manufacturing Processes - - 2 2
Workshop
CYP-198 C Organic Chemistry Lab - - 3 3
Total Credits 16 4 8 28

For elective coursesThe students can opt fany two combinations from the following:

Combination 1: STL-307 + STP-306"{6em) (Industrial Fermentation & Alcohol Tech)
Combination 2: STL-401 + STP-401"{Bem) (Confectionery Technology)
Combination 3: STL-402 + STP-402"{Bem) (Technology of Malting and Brewing)
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B.TECH. (SUGAR & ALCOHOL TECHNOLOGY) SEMESTER SMSTE

(Under Credit Based Continuous Evaluation Gradiystedn)

SECOND SEMESTER:
Course No. C/EN Course Title Credits Total
L T Credits
STL 103 C Physical Chemistry 3 1 4
STL 104 C Chemical Engineering-l | 3 1 4
STL 105 C Sugar Cane Agriculture | 3 1 4
PBL-131 C Punjabi Compulsory-II 2 - 2
OR
PBL-132 Basic Punjabi-II
Mudhli Punjabi)
ENL-151 C Communicative English 2 - 2
MTL -122 C Applied Maths 3|1 4
STP 103 C Instrumentation Lab - - 3
STP 104 C Drawing and Design Lab-| - - 2
STP 105 C Sugar Chemical Testing Lap - - 3
ID-1 I Interdisciplinary (ID) coursg - - -
Total Credits 16 | 4 28+ID
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B.TECH. (SUGAR & ALCOHOL TECHNOLOGY) SEMESTER SMSTE
(Under Credit Based Continuous Evaluation Gradiystedn)

THIRD SEMESTER:

Course No. CIE/ Course Title Credits Total
I L T P Credits
STL-201 C Sugar Tech.Manufacturing-l 3 1 - 4
STL-203 C | Sugar Tech.Manufacturing-{I 3 1 - 4
STL-204 C Analytical Chemistry 3 1 - 4
STL-205 C Chemical Engineering-Il 3 1 - 4
*ESL-220 A Environmental Studies 3 - - 3
(Compulsory)
STP-201 C Sugar Technology Lab-I - - 3 3
STP-202 C Analytical Chem. Lab. - - 3 3
STP-203 A In-season in Plant Training - - 2 2
2 Weeks (Dec / Jan)
STP-204 C Chemical Engineering Lab - - 2 2
Total Credits 15 4 10 29

Last date for submission of
i) Training Report (in season): Within 2 weeks afamng from training.

* Note: Credits will be included in the Grand Crtsdi



B.TECH. (SUGAR & ALCOHOL TECHNOLOGY) SEMESTER SMSTE
(Under Credit Based Continuous Evaluation Gradiystedn)

FOURTH SEMESTER:

4

Course No. C/EN Course Title Credits Total
L T Credits
MTL-222 C Applied Stat. & Stat. 3 1 4
Control
STL-202 C Sugar Engineering-I 3 1 4
STL-206 C Sugar Tech. Manuf.-llI 3 1 4
STL-207 C Sugar Technology 3 1 4
(Chem. Control)
STL-208 C Plant Utilities 3 1 4
STP-205 C Sugar Technology Lab-ll - 3
ID-2 Interdisciplinary (ID) - - -
course
Total Credits 15 5 23+ID

Last date for submission of

i) Training Report (off season): Within 2 weekseaftoming from training.




5

B.TECH. (SUGAR & ALCOHOL TECHNOLOGY) SEMESTER SMSTE

(Under Credit Based Continuous Evaluation Gradiystedn)

FIFTH SEMESTER:

Course No. C/E/ Course Title Credits Total
L T Credits
STL-301 C Refinery (Raw Sugar 3 1 4
Manuf. & Refining)
STL-302 C Sugar Industry By Products 3 1 4
STL-303 C Process Control & 3 1 4
Instrumentation
STL-304 C Industrial Microbiology 3 - 3
STP-301 C Industrial Microbiology - - 2
Lab
STP-302 C Sugar Tech. Lab. llI - - 3
STP-303 C Drawing & Design Lab-II - - 2
STP-304 C Process control & - - 2
Instrumentation Lab
ID-3 I Interdisciplinary (ID) - - -
Course
Total Credits 12 3 24+ID
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B.TECH. (SUGAR & ALCOHOL TECHNOLOGY) SEMESTER SMSTE

(Under Credit Based Continuous Evaluation Gradiystedn)

SIXTH SEMESTER:

Course No. C/E/N Course Title Credits Total
Credits
L T P
STL-306 C Sugar Engineering-II 3 1 -
STL-307 E Industrial Fermentation 3 1 -
STL-308 C Sugar Technology 3 1 -
(Capacity)
STL-309 C Business & Financial 3 1 - 4
Management
STL-310 C Industrial Biochemistry 3 - - 3
STP-306 E Industrial Fermentation - - 2 2
STP-307 C Industrial Biochemistry - - 2 2
Lab
STP-308 A Industrial/Educational Tou - - 3 3
10 to 20 days (Dec / Jan)
STP-206 A Off Season in Plant - - 4 4
Training (£-30" June) 4
weeks
Total Credits 15 4 11 30

Last date for submission of:

)] Tour Report: Within 2 weeks after coming from tour.
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B.TECH. (SUGAR & ALCOHOL TECHNOLOGY) SEMESTER SMSTE
(Under Credit Based Continuous Evaluation Gradiystedn)

SEVENTH SEMESTER:

Course No. C/E/ Course Title Credits Total
L T P Credits
STL-401 Confectionery Technology 3 1 - 4
STL-402 Technology of Malting and - - 3
Brewing
STL-403 C Environmental  Pollution 3 1 - 4
and Management
STP-401 E Confectionery Technology - - 2 2
STP-402 E Technology of Malting and - - 2 2
Brewing
STP-403 C Seminar - - 2
STL-406 C Alcohol Technology 3 1 - 4
ID-4 I Interdisciplinary (ID) - - - -
Course
ID-5 I Interdisciplinary (ID) - - - -
Course
Total Credits 12 3 06 | 21 +IDs
EIGHTH SEMESTER:
Course No. C/E/l Course Title Credits Total
L T P Credits
STP-404 A Industrial Training (4 - - 16 16
Months i.e. Jan-April)
(Sugar/Alcohol)
STP-405 A Research Project - - 4 4
Total Credits - - 20 20

Last date for submission of:

i) Training Report: Within two weeks after coming fraraining

i)
ii)

Research Project to be submitted b¥} 1&ne
Defence of the Project Report:”BOune
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B.TECH. (SUGAR & ALCOHOL TECHNOLOGY) SEMESTER - |
(Under Credit Based Continuous Evaluation Gradiystedn)

STL-101: COMPUTER APPLICATIONS

Credits: 3-1-0
Note: Students can use the Non-Programmable sciefiti calculator.

UNIT-I

Introduction to Computers: History of computers; Block diagram of a computerd ats
essential units; Memories — RAM, ROM, Secondaryagje devices; Compilers and interpreters.
Number Systems:Decimal, Binary, Octal and Hexadecimal systemsedat and real number
representation.

UNIT-II

Microsoft Office: MS word, Introduction to windows; Purpose and chemastics of documents
(text, fonts, size and styles); Paragraphs, seagcand replacing; Page layout; Alignments and
justification; Spell check; MS Excel; graphs, cBattabels. MS power point.

UNIT-III

C Language: Flow charts; Various data types; Operators; Input autput statements; Control
statements — for, while, do while, if then, switohd case statements; Functions, pointers, call by
value and reference, recursion; Arrays one anddiwensions; Strings and string functions.
Introduction to Information Technology & its Potential: Definition of networks, Concept of
Web page, Elderman idea of web searching, intraaetail and its attachments.

Texts:

1. Introduction to Computers by Peter Norton (TdtzGraw-Hill).

2. Schaum’s Outline Programming with C by Gottfraed Byron (Tata McGraw-Hill).

3. Let Us C by Kanetkar (Tata McGraw-Hill).

4.  Working with MS Office 2000 (Tata McGraw-Hill).

5. Window based computer course, Gurvind@ngh & Rachhpal Singh, Kalyani
Publishers.

6. Programming in C by K.S. Kahlon, Gurvind8mgh & Rachhpal Singh, Kalyani
Publishers.

7. Robert Lafore: Object Oriented Programming inbbuC++, Galgotia Publications Pvt.
Ltd.

8.  Yashwant Kanetkar Let us C, BPB PublicationsyNDelhi.

9. R.S.Salaria Application Programming in C, KhaBa@k Publishing, Delhi.



9
B.TECH. (SUGAR & ALCOHOL TECHNOLOGY) SEMESTER - |
(Under Credit Based Continuous Evaluation Gradiystedn)

STL-102: MANUFACTURING PROCESSES

Credits: 3-1-0
Note: Students can use the Non-Programmable sciefiti calculator.

UNIT-I

Plastics and their Processing:Introduction, Types of Plastics, Thermo-plastics,
Materials for processing plastics, Moulding proesssompression moulding, Transfer
Moulding, Injection moulding, Extrusion, CalendegjiThermo forming, Blow moulding,
Casting, Laminating & Reinforcing, foamed plastiEastening & machine plastics.

Ferrous Metal & Alloys: Introduction, Pig iron, cast iron, wrought iron rlsan steel,
alloy steel, blast furnace, modern developmenttetefurnace process, classification of
steel, unalloyed steels and alloy steels.

Non-Ferrous Metals & Alloys: Introduction, Aluminum & its alloys, copper and its
alloys, lead and its alloys, phosphors Bronze getam

Joint Processesintroduction, weldability, types of welding, weldjmprocesses, use of
electricity in welding, formation & characteristic$ electric Arc, Four positions of Arc,
welding, types of joints and types of applicableldsg Arc. Welding machine. TIG
welding MIG welding, submerged welding, laser wetglispot welding etc. gas welding,
Oxyacetylene welding, types of gas flame weldingiepents, relative merits of AC &
DC welding, welding defects, soldering and Brazlding technique for Pipes.

UNIT-II

Carpentry: Introduction, structure of wood, grain in wdposeasoning of wood,

classification of wood, common varieties of Indi@mber, carpentry tools, marking and
measuring tools, cutting tools, boring tools, strgktools, holding tools, miscellaneous
tools, carpentry processes marking, sawing, plajnichiseling, boring, grooving,

rebating, moulding, carpentry joints, wood worki@aghe, circular saw, band saw, wood
planer, joint, mortiser.

Foundry: Introduction, pattern making pattern materials,eywf pattern, solid pattern,
split pattern, match plate pattern, threeceiesplit pattern, etc. Pattern making
allowances moulding tools and equipments. Mouldiagd, types of moulding sands,
properties of moulding sand casting defects.
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11.

Texts:
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B.TECH. (SUGAR & ALCOHOL TECHNOLOGY) SEMESTER - |
(Under Credit Based Continuous Evaluation Gradiystedn)

Mechanical Working of Metals (Metal Forming) : Introduction, hot working, rolling,
forgoing, piercing, Drawing, Spinning, extrudingla working, metallurgical advantages
of hot working over cold working processes.

UNIT-III

Machine Process:Introduction, function of the lathe, types of latlspeed lathe, engine
lathe, bench lathe, tool room lathe, capstan amtettdathe, special purpose lathe,
automatic lathe, size of lathe, list of lathe opierss. Difference between Capstan &
Turret & an Engine lathe.

Drilling Machine: Introduction, types of drilling machine, work haidi devices, list of
drilling machine operation, twist drill nomenclagur

Shaper and Planning Machines:Introduction, types of shaper and plannest bf
shaper and planer operations, Planner vs shapédrimeac

Grinding Machines : Introduction, kinds of grinding, types of grindingachines, rough
grinding and precision grinding, potable afiexible shaft grinders, swing frame
grinders, surface grinders etc. size and capadfiése grinder.

(1) Workshop technology by Hazra Chaudhary, LdEestion, Volumes |, II.
(2) Workshop Technology by W.A.J. Chapman, Partll.&



11
B.TECH. (SUGAR & ALCOHOL TECHNOLOGY) SEMESTER - |
(Under Credit Based Continuous Evaluation Gradiystedn)

ECL-210: BASIC ELECTRICAL & ELECTRONICS ENGINEERING

Credits: 3-1-0
Note: Students can use the Non-Programmable sciefiti calculator.

8.
9.

UNIT-I
Electric Current and Ohm’s Law: Ohm’s Law, Resistance in Series, Resistance in
Parallel, Division of current in Parallel circuitsguivalent Resistance, Numericals.

Network Theorems: Kirchhof's laws, Thevenin Theorem, Work, Power &dfgy effect
of electric current, Joule’s law of Electric begtiNumericals.

Electromagnetic Induction & A.C. Fundamentals: Faraday’'s law of Electromagnetic
Induction, Generation of Alternating voltage, catresimple wave form, cycle Time period,
frequency, Amplitude, phase, phase difference.

. Transformer: Working principle of a Transformer constructionefentary Theory of

an ideal Transformer E.M.F. Equation of a Transfrriwoltage Transformation Ratio
Efficiency of a Transformer, Three phase — Transfan

UNIT-II
Induction motor: Classification of A.C. Motors General Principle, nstruction,
Relation between Torque & Slip, control of A.C. ot

D.C. Generators & D.C. Motors: Generator Principle, Construction & working of

Generator, Motor Principle, Comparison of Genera&oMotor action, comparison of
shunt, series Motors, losses & Efficiency Powerssa&peed control of D.C. Motors.

UNIT-11I
Electronic Devices: Semiconductors, Bipolar Junction Transistdransistor circuit
configuration transistor characteristics. Fielde€gffTransistor.
Amplifiers, Classification, Configuration, Concegitfeedback amplifiers.

Special Diodes, Zener Diode, Voltage, Regulation.

10.Cathode Ray oscilliscope (CRO) Introduction — Aga& Digital Instruments function of

Text:

Instruments. Electronic versue Electrical Instrutaen

1. Principle of Electrical Engg. by Vincent Debr&.
2. Basic Electronics by G.K. Mittal, 2003.
3. Electronic Principles by A.P. Malvino, 1999.
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B.TECH. (SUGAR & ALCOHOL TECHNOLOGY) SEMESTER - |
(Under Credit Based Continuous Evaluation Gradiystedn)
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B.TECH. (SUGAR & ALCOHOL TECHNOLOGY) SEMESTER - |
(Under Credit Based Continuous Evaluation Gradiystedn)
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B.TECH. (SUGAR & ALCOHOL TECHNOLOGY) SEMESTER - |
(Under Credit Based Continuous Evaluation Gradiystedn)

Subject Code: ENL-101 Duration of Examination: 3 Hr
Course TitleCommunicative English Credits: 02 (L=2,T=0,U=0)

Objectives: To Introduce students in a graded manner to thamamication skills of Reading and
Writing in English. At the end of semester |, $tadents should be able to demonstrate adequate
competence in comprehending the prescribed texparfdrming the given writing tasks.

Reading:

a) Developing Habits of Independent and Fast Rdang.

Students will be required to read a prescribed erasthology titledSelections from Modern
English ProsgEd. Haladhar Panda published by University Pregslerabad). The essays in the
anthology will be read by students at home with tiedp of glossary given in the book.
Progressing from one lesson to another, they sHeald to read fast.

Students are supposed to keep a record of thedingan the form of notes, difficulties,
summaries, outlines and reading time for each e€dags teacher may use this record for award of
internal assessment (if any).

b) Developing Comprehension Skills

Teacher will provide guided comprehension of thespribed texts in the class and help students in
answering the questions given at the end of easolfe Teacher can construct more questions of
factual and inferential nature to enhance the cehlmmsion skills of the students. The teacher shall
also guide students to do the grammar exercisen @tthe end of each lesson.

Writing:

a) Developing Skills in Personal Writing

Students will be required to learn short persondtewups involving skills of description and
narration. The types of composition task may inelyzersonal letter writing, telegram writing,
notice writing, diary writing etc. Teacher shaikiruct the students about the appropriate format
and usual conventions followed in such writings. heT teacher may also prescribe
composition/writing book if so required.

b) Developing Writing Skills based on Guided Comgsition

The students will be required to write a longishmposition on a question from the essays on
Selections from Modern English Proséhe composition will require presentation ofaddeyond
the prescribed essays. Sample composition topecgigen at the end of each lesson.
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B.TECH. (SUGAR & ALCOHOL TECHNOLOGY) SEMESTER - |
(Under Credit Based Continuous Evaluation Gradiystedn)

Question Paper: The following format is suggestedf a 3—hour test.
(Appropriate choices may be given where possible)

1. Short—answer comprehension questions (at ¥asased on the lessons included @leStion
from Modern English Prose App. weighting 30%

2. Questions on grammar and vocabulary (wordsggas, proverbs)  App. weighting 20%

3. Two short writing tasks of app. 100 words. Cn@ersonal letter involving narration of a
personal experience or description of objects,grexsplaces of events. The second may be a
telegram or public notice or a diary entry aboupeasonal or family achievement, loss or
celebration. App. weighting 30%

4. One long composition of about 300 words on oh#he topics discussed in Selections from
Modern English Prose. Due consideration be givetheoorganization of details and coherence

in writing. App. weighting 20%

Internal Assessment. The teacher may consider theolfowing for award of internal

assessment, if any.

1. Evidence of independent reading as given abovechiar may suggest some special tasks to
suit the needs of their students.

2. Students may be asked to keep diary of their daigpecific routines.

3. Students may be asked to write a certain numbeowipositions on selected topics during the

semester.
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B.TECH. (SUGAR & ALCOHOL TECHNOLOGY) SEMESTER - |
(Under Credit Based Continuous Evaluation Gradiystedn)

The division of the syllabus and the paper patterrfor Minor and Major tests may be as
follows:-

Minor-I
The syllabus to be covered; the essay from SriNo.Sr. No. 6 from the prescribed book and
personal letter.
Paper pattern: The following format is suggestedftest of 20 marks.
1. Personal letter (1 out of 2)
2. Short answer type question from the essay (2 odj.of
3. Questions on Grammar and Vocabulary.

Minor-II

The syllabus to be covered; the essay from Sr. Noto Sr. No. 13 from the prescribed book
and personal letter.

Paper pattern: The following format is suggestedftest of 20 marks.
1. Personal letter (1 out of 2)

2. Short answer type question from the essay (2 odj.of

3. Questions on Grammar and Vocabulary.

Major Test

The syllabus to be covered; the essay from Sr. Nd4 to Sr. No. 20 from the prescribed book
telegram and diary entry.

The format for 3 hour major test will be mentionedhe syllabus. This test will also include the
syllabus covered in Minor-I and Minor-II.
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B.TECH. (SUGAR & ALCOHOL TECHNOLOGY) SEMESTER - |
(Under Credit Based Continuous Evaluation Gradiystedn)

CYL-197: ORGANIC CHEMISTRY

Credits: 3-1-0
Note: Students can use the Non-Programmable sciefiti calculator.

UNIT-I

. Alcohols: Classification, nomenclature, physical properti&ifferent methods of their
preparation. Oxymercuration-demercuration, hydritma oxidation, Grignand's, Synthesis
and its limitations in alcohol preparations, indizgtsource (fermentation of carbohydrates)
and their reactions (including oxidation, diol$ols.)

. Aldehydes & Ketones: Preparations with mechanistic details of reactiomslved.

Discussion of chemical reactions of aldehydesl ketones with mechanisms involved.
Analysis of aldehydes and ketones.

UNIT-II

. Estimation of reducing sugars: Lane & Eynon and Luff & Schoore methods for
determinations of reducing sugars: determinatiorswfrose by titration method and after
destruction of reducing sugar.

. Carbohydrates: Classification, stereoisomers of Fructose, gbae¢ sucrose, Oxidation,
affect of alkali, osazone formation, epimers, Kilifrischer synthesis, Ruff's degradation,
conversion of an aldose into its epimer, Disacd®s, maltose, cellobiose, lactose, sucrose,
polysaccharides, starch, structure of amylase,gradp analysis, structure of amylopectin,
structure of cellulose, reactions of cellulosepragellophane, natural glycosides.

UNIT-III

. Amino acids and proteins: structure of amino acids, iso-electric point, cguofation,

preparation, reactions, peptides, determinatiomiciire of peptides, classification and

function of proteins, denaturation, structure, isogic point, electrophoresis, effect of

amino acids and proteins on the manufacture ofrsuga

. Non-nitrogenous organic acids in sugarcane juicetheir effect, in the process of sugar
manufacture, isolation and industrial uses of aaoacid.

. General study of anthocyanins,colouring matter present in sugarcane juice and its

elimination, development of colour during procegsamd its effect on the processing.

Texts:

1. Organic Chemistry by R.T.Morrison & R.N.Boy2008) 6th Edition, Published by
Allyn & Bacon Inc., Boston, London.

2. Organic Chemistry by I.L.Finar, Vol.ll, 7th Edn, Reprint (2009), ELBS.

3. Cane Sugar Handbook by J.C.P.Chen,(1985)HMttdon, Published by A.Wiley Inter
Science Publication, New York.

4. Biochemistry by Lubert Stryer, (1995) 4th EditioW.H.Freeman & Company,
Sanfrancisco, New York.

5. Review of Physiologycal Chemistry by Harold Arder, Victor W.Rodwell & Peter
A.Mayes,Maruzan Aushian Edition (1997), Kothari Bo®epot, Acharya Donde
Marg,Parel, Bombay-12.
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B.TECH. (SUGAR & ALCOHOL TECHNOLOGY) SEMESTER - |
(Under Credit Based Continuous Evaluation Gradiystedn)

STP-101: COMPUTER APPLICATIONS (LAB)

Credits: 0-0-3
Note: Students can use the Non-Programmable sciefiti calculator.

Use of MS Word,

Use of MS Excel,

Use of MS Power point for making presentations

Use of Internet.

Programming in C: About 25 programs on differentlegations of C including operators,

expressions, functions, arrays, pointers, strimgsfaes.

Texts:

1. Working with MS Office 2000. Tata McGraw Hill.

2. Norton, P. “Introduction to computers”, Tata Me@ Hill.

3. Window based computer course, Gurvinder SinghRachhpal Singh, Kalayani
Publishers.

4. Letus C by Yashwant Kanetkar.
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B.TECH. (SUGAR & ALCOHOL TECHNOLOGY) SEMESTER - |
(Under Credit Based Continuous Evaluation Gradiystedn)

STP-102: MANUFACTURING PROCESSES WORKSHOP

Credits: 0-0-2
Note: Students can use the Non-Programmable sciefiti calculator.

MACHINE SHOP:
Machine shop practice on Lathe, Milling Machine ahdper simple jobs.

CARPENTRY SHOP:
Simple jobs on sawing, ripping, planning and chgglwood turning practice in
carpentry shop.

FITTING SHOP:
Simple jobs on fitting, sawing, tapping and dieprgctice in fitting shop.

SHEET METAL SHOP:
Cutting and joining of sheet metal jobs, simpldarajtical jobs. Practice in sheet metal
shop.

SMITHY SHOP:
Simple jobs practice in smithy shop.

WELDING SHOP:
Fillet joint welding and corner point welding preet in welding shop.

ELECTRICAL SHORP:
Single switch wiring for household and winding ofls practice in electrical shop.

Texts:

1. Workshop Technology by Hazra Chaudhary, Latégidh, Volumes | & II.
2.  Workshop Technology by Chapnum.
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B.TECH. (SUGAR & ALCOHOL TECHNOLOGY) SEMESTER - |
(Under Credit Based Continuous Evaluation Gradiystedn)

CYP-198: ORGANIC CHEMISTRY (LAB)

Credits: 0-0-3
Note: Students can use the Non-Programmable sciefiti calculator.

1.

QUALITATIVE ANALYSIS:

a) Separation purification and identificatioh the components of mixture of three
organic compounds (three liquids-three solids, lonéd-two solids) using chemical
analysis and IR and PMR spectral data.

b) Analysis of sugar (Mono and di-saccharides)

QUANTITATIVE ANALYSIS:

c) Estimation of phenolaniline using bromate brasrsdlution/acetyalation methods.

d) To estimate nitrogen in the given sample byldgkl's method.

e) To estimate sulphur in the given sample byNB&KNO;3 fusion method/Messenger’s
method.

f) To determine the percentage or number of hydrgryups in the given sample by the
acetylation method.

g) To estimate a halogen in the given sample byatkaline reduction method (Modified
Stepanow method).

PREPARATIONS:

h) Preparation of crystalline derivatives of ssgar

i) Preparation of acetanilide and glucose penttates



21
B.TECH. (SUGAR & ALCOHOL TECHNOLOGY) SEMESTER - I
(Under Credit Based Continuous Evaluation Gradiystedn)

STL-103: PHYSICAL CHEMISTRY

Credits: 3-1-0
Note: Students can use the Non-Programmable sciefiti calculator.

1. Kinetic theory of gases-Equipartioningf Energy Theory-Distribution of molecular

velocities in three dimensional spheres-DerivatibrRoot Mean Square Velocity, average
velocity and most probable velocity. Applicatiorfkmetic Molecular theory.

i)  Collision frequency on a plan surface and deidraof Graham law.
ii)  Bimolecular collision frequency and meen fresp
iii)  Vapour pressure of solids.

Laws of Diffusion-Diffusion rate- Diffusion tbhugh cane milling process.

Laws of Evaporation-Rillieux’s Principles Mydte Effect Evaporator-Clausius Clapyeron
equation. Heat Balance in evaporation.

Chemical Kinetics- Order and Molecularity ofeaction-Mechanism of Chemical reactions
and determination of order- activation energy-Gadin theory of bimolecular reactions,
Consecutive and steady state reactions. Inverdidduorose- Role of Inversion of Sucrose
in Sugar Industry, Mutarotation of Sugar.

Electrochemistry - Conductance measurementsoryhef ionization- Solubility product-
Precipitation reaction in clarification processsingar manufacture - Relation of conductivity
of sugars to their ash content-cuitometer.

EMF measurement- Reversible cells- Chemical &ceotration cells, Liquid Junction
potential- pH measurement using Hydrogen electrqidahydrone electrode-glass electrode
applications-Calorimetric measurements.

lon Exchange Resins- Their use in Sugar Imgust

Colloid-Preparation and properties- isoelecpmint-zetapotential-colloids in cane juice-
elimination of colloids clarification process.

Adsorption: Different adsorption isotherms-sadotion of colouring matter- Use of active
carbons in Refineries. Regeneration.
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10. Electronic Absorption Spectroscopy:
Basic principles: Vibrational and electronimeggy levels in a diatomic molecule,
relationship of potential energy curve, electrogpectra, frank condon principle, different
type of electronic transitions in molecules symbefderia to aid in band assignment, spin
orbit coupling and higher state mixing, the inténsif electronic transitions, charge transfer
transition. Application with respect to Sugar inttys

11. Vibrational Spectroscopy:
Theory of infrared absorption: Harmonic and anhammwibrations, quantum treatment of
vibrations, selection rules, force constamsmber of normal modes in poly atomic
molecules, energy regions, types of relations, feesonance, group vibrations.

Texts:

1.  Principles of Physical Chemistry by S.H.Marm &watt F Prutton, published by Amerind
Publishing Co. Pvt. Ltd.

2. Cane Sugar Handbook by James C.P. ChBrEHition.

3. Physical Methods in chemistry by R.S. DragobliBhed by W.B.Sounders Company,
London 1977.

4. Modern Optical methods of analysis by E.D.OIBeblished by McGraw Hill, New York
1975.

5. Principles of Instrumental Analysis by D.8koog. Published by Saunders College
Publishing, Tokyo, 1985.

6. A textbook of Physical Chemistry by A.\damson, llird Edition, Published by

Academic Press College Division.
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STL-104: CHEMICAL ENGINEERING-I

Credits: 3-1-0
Note: Students can use the Non-Programmable sciefiti calculator.

UNIT-I

1. Material and Energy Balance:
Dimensions and units: Basic chemical calcofegi of atomic weight, molecular weight,
Dimensions equivalent weight, mole. Compositiofigaiid mixture and gaseous mixture.
Material balance without chemical reactions: Floiggdam for material balance, simple
material balance with or without recycle or byp&sschemical engineering operations such
as distillation, absorption, crystallization, extian etc.
Material balance involving chemical reactions: Geptcof limiting reactant, conversion,
yield, liquid phase reaction, gas phase reactigh @i without recycle or bypass.
Energy balance: Heat capacity of pure gases andogasmixtures at constant pressure.
Sensible heat changes in liquids, enthalpy changes.

2. Mixing & Agitation: Objects and requirement, types of mixing equipmeatculations,
power consumptions of agitators, calculation, dakons of power consumption based
dimensional analysis, power correlation’s for sfie@mpellers.

UNIT-II

3. Fluid Flow: Flow rate, concept of viscosity, kinematviscosity, Newtonian and
non-Newtonian fluids, types of pressure, energwra, (Bernoulli's equation), mechanical
energy balance, friction losses in pipes and §#jndue to sudden contraction and sudden
expansion, calculations.

4. Transportation and Metering of Fluids:
Pumps and Compressors: Different types of pumpstlagid construction, centrifugal pump
characteristics and operation, NPSH, Cavitatioompselection, Blowers and compressors.
Valves: Cocks, globe valves, gate valves, quicknope valves, butterfly valves. Pressure
rating of fittings, pipe joints and fittings. Flowneters: Venturi meter, orifice meter,
rotameters, turbine meters, magnetic meters. Vatexiding meters.
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UNIT-II

Heat Transfer: Mechanism of heat transfer by conduction and ramiathermal resistance,

heat loses in furnace by conduction through seri¢ayers of different material under steady
state conditions, heat transfer by convection,dfliim concept, dimensionless groups,
equation for fluids by forced convection in tubastural convection on horizontal surfaces
and vertical surfaces, simplified equation for maliconvection to air, laws of radiation,

black body, Stefan boltzman law, numerical problems

Heat Transfer Equipment: Shell & tube heat exchanger, design features, luaat, log
mean temperature drop in single pass and multipés peat exchangers, special equipments,
plate type, spiral type, finned type, coolimgils heat exchangers, their construction,
numerical problems.

Texts:

1.

Chemical Engineers Handbook (5th Edition) R.&kr{? & C.H. Chilton, McGraw Hill Book
Company.

Badger, W.L. “Introduction to Chemical Engineeyi.

McCabe, W.L., Smith J.C. and Harriot P. “Uniteogtions of chemical Engg” McGraw
Hill, 5th edition-1993.

Kerns, D.Q. “Process Heat Transfer” 2nd editMoGraw Hill-1965.

Foust, A.S., Wenzel, L.A., Clump, C.W. Maus,dnd Andersen, L.B. “Principles of Unit
Operations” 2nd edition, John W. Leey & Sons.
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STL-105: SUGAR CANE AGRICULTURE

Credits: 3-1-0
Note: Students can use the Non-Programmable sciefiti calculator.

© ®

10.

11.

12.
13.
14.
15.
16.
17.
18.

UNIT-I
Sugar producing plants.
History, Origin and distribution of sugarcaneajbt sugar producing countries in the
world. Area under sugarcane in different statelsidia.
Definition, composition and function of soilsfferent types of soils in India.
Cultivation of sugarcane : Soil types, preparatf land, periods of sowing, cane seed,
seed treatment, types of planting, seed rate andspacing, growth phases of sugarcane
plant i.e. germination, tillering, grand growth joel, maturity. Different inter cultural
operation i.e. hoeing, weeding, earthing up, tywmgpping and mulching.
Nutrition of sugarcane- Nitrogen, phosphorus aoatash: Effect of each element on
tonnage and sugar content. The role of micronusiensugarcane crop. Recommended
fertilizer schedule for different sugarcane growstgtes of India.

UNIT-II

Major diseases of sugarcane plant, their symgtoperiod of occurrence, control
measures and effect on yield and sugar content.

Major pests of sugarcane plant, their symptomeriod of occurrence, control
measures and effect on yield and sugar content.

Irrigation of sugarcane crop, concept of drifgation and its advantages.

Harvesting and transport management: Methote&iing maturity of sugarcane.
Advantage of harvesting sugarcane on the basisedf@rvest maturity test.

Sugarcane varieties and breeding objectives.

UNIT-II

Deterioration of Sugarcane: Factors affectietpdoration and control measures, effect
of deterioration on cane weight and sugar content.

Burnt Cane: effect on weight and sugar content.

Sugar Beet, Requirement of the crop and petigres for growing in India.

Cultivation of sugar beet, methods and perfcgbwing fertilization and maturity
Comparison of sugarcane & Sugar beet for progusugar in India.

Formation and accumulation of sugar in sugarcan

Factors affecting cane quality and its effecpoocessing parameters and sugar recovery.
Concept of intercropping with sugarcane cragp isyadvantages.
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Texts:
1) Sugarcane by C.N. Babu, (1990 lind Edition)je&lIPublishers Ltd.
2) The sugar beet crop by D.A.Cooke and R.K.S¢b®93, Ist Edition)
3) Sugarcane pest management by Dr. R. S. Br&98(1Ist edition), G.K.Publication,
Ludhiana.
4) Diseases of sugarcane & sugar beet byAgrhotri, (1990, Revised Ist Edition),
Oxford & IBH Publicating Company.

5) Hand book of cane sugar technology by R.B.L.Hgt (1986 lind Edition), Oxford &
IBH Publishing Company.
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Subject Code: ENL-151 Duration of Examination :13H

Course TitleCommunicative English Credits : 02 (L=2,T=0,U=0)
Objectives: To Introduce students in a graded manner to thamamication skills of Reading and
Writing in English. At the end of semester I, $tedents should be able to demonstrate adequate
competence in comprehending an unseen passage amtbrnpng the prescribed

communication/writing tasks.

Prescribed Book: Vandana R. Singh, The Written Word, Oxford Uniugrdress, New Delhi
(Selected Chapters).

Reading:

a) Developing Comprehension Skills

Students will be required to read sample comprabengassage as given in Chapt@nitical
Reading and Comprehensiohthe prescribed book. The teacher will help shid in handling text
and answering questions given at the end of eas$apga.

Teacher can bring in more texts and construct gquressof factual and inferential nature to enhance

the comprehension skills of the students.

b) Developing Habits of Additional Reading

The students will be required to show evidence dditeonal independent reading. They will
maintain a scrapbook consisting of such readingslippings from newspapers and magazines,
short articles, stories etc. The minimum quantdrsuch additional reading will be decided by the
class teacher, who will also test students indiziiguon their additional reading (and appropriately

award internal assessment, if required.
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Writing:

a) Developing Vocabulary and using it in the RighContext
Students will be required to pay special attentmbuild up their vocabulary. They should master
the contents of the chapter ®ocabularyin the prescribed book. Teacher will help thedstis

learn the correct and appropriate use of the geetrof words/phrases/expressions.

b) Developing Skills in Formal Writing

Students will be required to do write—ups involviskjlls of making formal complaints, requests,
orders etc., reporting, note taking, summarizing &manscoding. The types of composition task
may include business and public interest letterswsffeatures writing, speeches, minutes,
instructions, summary reports etc. Teacher shattuct the students about the appropriate format
and usual conventions followed in such writingsheTollowing chapters in the prescribed book

may be consulted for exercise materials on thedesta

Paragraph and essay writing
Report Writing

Letter Writig

Note Making and Summarizing
Transcoding

aghnNE

Recommended Books:
1. A Course in Grammar and Composition by GeetaakagFoundation Book, 2006.
2. Oxford Guide to Effective Writing and SpeakingJohn Seely.
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MTL -122: APPLIED MATHS

Credits: 3-1-0
Note: Students can use the Non-Programmable sciefiti calculator.

UNIT-I
Differential Calculus: Partial derivatives, Euler's theorem for homogaree functions, total
derivative, change of variables, Maxima and minwohdunctions of two variables, Lagrange’s
methods of undetermined multipliers.

Complex Numbers De moivre’s theorem and its applications, Expadiaén Logarithmic,
Circular and Hyperbolic functions of complex vates inverse functions and their real and
imaginary parts. Summation of series.

UNIT-II

Differential Equations: Formation of differential equations, solutions fost order and first
degree differential equations, Exact differentigli&ions, integrating factors, Linear differential
equations, Cauchy’s form, Legendre linear equatisinsultaneous linear equations with constant
coefficients, Total differential equations.

Matrices: Linear dependence, Rank of a matrix, applicatitmsolution of system of linear
equations, linear transformations, Orthogonal, &hgitand Hermitian matrices, Eigen values and
Eigen Vectors, Reduction of diagonal form. Caylagmhiliton theory, Bilinear and Quadratic
forms.

UNIT-III

Double & Triple Integration : Evaluation of double and triple integrals, inteange of order of
integration, Areas by double integration. Evaluatd volumes of solids.

Fourier Series Euler’s formula, Fourier expansion, Change oéinél, Expansions of odd and
even periodic functions, Half range series, Harrm@amalysis.

Text:
1. N.P. Bali: A text book of Engineering Mathematic
2. B.S.Grewal: Higher Engineering Mathematics
3. Kreyszig Erwin: Advanced Engineering Mathematics
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STP-103: INSTRUMENTATION (LAB)

Credits: 0-0-3
Note: Students can use the Non-Programmable sciefiti calculator.

PwONE

o

10.
11.
12.
13.
14.

15.

Texts:

Study of inversion of cane sugar by hydrolysithwN HCI with the help of polarimeter.
Determination of specific rotation of sucrosepéging polarimeteric method.

Determine the relative strength of two acid¢hef same normally using a polarimeter.
Determine the total sugar present in cane-jfnom calibration graph between various
percentages of sugar and refractive index usingetfmeter.

Study of adsorption of sugar by ADs. SIO, or activated charcoal kieselgurh employing
polarimeteric method.

Study of adsorption of colouring matter on aatidd charcoal and determination of the
amount absorbed from the natural juice of the cugar spectrophotometrically.
Determination of Fe(lll) in ppm present @ane juice by reaction with potassium
ferrocynide/spectrophotometrically.

Determination of the total Ca-present in ppnsprg in cane sugar juice with the help of
flame photometer. First drawn calibration curvenssn various amount of Ca present in
5% sugar solution vs. Unit of flame photometer.

Determination of the ash content of cane juig&pencer Sattler and Zerban conductivity
method.

Study of the deduction of excess acidigsed upon the scale of 2.5-4.8ml of
O.1N NaOH required to raise 10ml of juice to a pktme method.

Study of mutarotation of glucose from the pgample of glucose.

Determination of P{present in cane juice by turbidometric method. Phate content.
Study of effect of heat on the colouring mattiecane juice.

Determination of viscosity of the following: rea juice, massecuite, molasses by
procuring the samples from the mills.

Determination of the concentration of an unknosucrose solution with the help of
viscometer.

Principles of Instrumental Analysis by Skoog &e$t Published by Holt Rineharts
Winston Inc.

Advanced Practical Physical Chemistry by J.Bdata Published by Goel Publishing
House.
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STP-104: DRAWING & DESIGN LAB-I

Credits: 0-0-2
Note: Students can use the Non-Programmable sciefiti calculator.

Drawing: Sketch on the following:

1. Types of Rivets.

N

a) Single riveted Lap Joint

b) Double riveted Lap joint (Zig-zag riveting a@thain riveting)
Types of the welded joints.

Thread terms and nomenclature.

Types of V/thread forms for fastening.

3

4

5

6. Types of square thread family.

7 Drawing of Hexagonal nut.

8 Hexagonal heated bolt and hexagonal nut assembly

9 Square headed bolt and square nut assembly.

10. Machine Screws.

11.  Types of keys.

12. Pin type flexible coupling.

13.  DimensioningDimensioning terms and notations important dimamsi@ rules,
dimensioning common features.

14. Orthographic projections Projection terms farsgle and third angle orthographic
projection method of obtaining orthographic praj@es in third angle. View analysis.

Comparison of first & third angle projections.

Text:

Machine Drawing by P.S.Gill, Latest Edition, B.Diddaa & Sons, Opp.Clock Tower.
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STP-105: SUGAR CHEMICAL TESTING (LAB)

Credits: 0-0-3
Note: Students can use the Non-Programmable sciefiti calculator.
1. Analysis of lime for available CaO by
a) Phenol Method b) Sucrose Method.
2. Analysis of lime for slakability test.
3. Analysis of sulphur for
a) Sulphur% b) Moisture%
C) Ash% d) Combustibility
e) Arsenic
4. Analysis of lime for
a) Matter insoluble in HCI b) Silica
C) FeOs; and ALO3 d) MgO
5. Analysis of limestone for
a) Moisture% b) Silica%
C) FeOs; and AbOsy, d) MgO%

e) Sulphates%

Analysis of Commercial Phosphoric acid.
Analysis of Blankit (Sodiuim Hydrosulphite)
Analysis of Electrolytic Chlorine
Analysis of Ammonium bifluoride
Analysis of Commercial formalin
Analysis of Coke for
a. Moisture%
b. Ash%
c. Sulphur%
12.  Analysis of evaporator scale for

RBPROoO~NO®

= O

a. Insoluble silica b. Soluble silica
c. Ferric Oxide and Alumina  d. Ca and Mg
e. So4d f. Oxalate

g. Phosphate h. Aconitic acid

Text: Textbook of Quantitative Chemical Analysis by Vad#l Ed. (1994) ELBS.
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STL-201: SUGAR TECH. MANUFACTURING-I
Credits: 3-1-0

Note: Students can use the Non-Programmable sciefiti calculator.
UNIT-I

1. Juice extraction from cane, maceration andbitin use of cold and hot water, maceration
schemes and mill sanitation.

2. Measurement and weighment of Juice, measuangst level meters, counter weighing
machines hand operated, semi automatic and aumsgtitems-equipment details and
operation.

3. Sulphur burning for production of $Gulphur-di-oxide) different types of sulphur fuces,
batch type, continuous type, their construction apdration, gas scrubbers, cooling of gas,
composition of sulphur, different arrangements @itmg and addition, air compressors of
different types.

4. Lime kilns-batch type and continuous typeilk of lime preparations, slakers andt gri
removal, CQ, production, C@scrubbers and cooling of gas.

5. Color & coloured non-sugars, colour origingtisesent, developed during process & from
sugar decomposition products, removal of color igcipitates and adsorbents.

UNIT-II

6. Composition of cane & beet juice- their diffeces, principle of acane juice clarification,
influence of lime, different constitutent of juiceffect of heating, different processes of cane
juice clarification, simple clarification, compoundlarification process, sulphitation,
carbonation single and double De Haaus processpaason of different clarification
methods, modern techniques, middle juice carbonab®! Process.

7. Sulphitation process: Origin and developmemipitation of non sugars at the liming or
sulphuring of cane juice. Titration curves of cquiees, effect of purification,Technology

of sulphitation.
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8. Practical effect of clarification: separation séttlings, clarity, purity, colour & general
consideration.

9. Juice & syrup sulphitation, design parameteixskimg problems of juice & syrup sulphiter,

melt clarification.

10. lon exchange process, theory of lon exchangkeshof lon exchange, resins, Application of
lon exchange, different techniques of lon hexge , regeneration of resins, plant
requirement-operation and economics, Treatmentffafeat, lon exchange for recovery of
minerals.

UNIT-III

11. Settling tank, system of draining clear juiced airty juice, continuous subsiders, ‘Dorr,
Graver, Bach, Trayless and other types of clarifier

12. Plate and frame type filter presses, contindittes, oliver filter KOP filters, pressure filtsr
different desweetening systems.

13. Juice heaters, heat exchangers, use of vapondrsteam economy.

14. Evaporation-study of different types ofaperators multiple effect, vapour cell/pre-
evaporators- Vapour bleeding systems, condensemnisdric, multijet, in-built condensers,
catchalls, scale formation and their removal, fesctaffecting efficiency of evaporation,
methods of removal of condensate and incondensggsies, brix test devices, automatic juice
level regulator.

Texts:

1) Manufacture and refining of raw cane sugar byk&a, V.E., (1982- lind Edition),
Elsevier Publishing Co.

2) Handbook of cane sugar technology by Mathur,.R.BL986- lInd Edition), Oxford &
IBH Publishing Co.

3) Unit operations in cane sugar production by RayhH, (1988- lind Edition) Elsevier
Publishing Co.

4) Cane Sugar Handbook by Chen, J.C.P., (1985tition), Wiley Inter science

5) Principles of Sugar Technology Vol. | by Pietdonig, (1953-Ist Edition), Elsevier
Publishing Co.

6) Principles of sugar technology Vol. Il Bieter Honig, (1959-Ist Edition), Elsevier
Publishing Co.

7) Handbook of Cane Sugar Engineering by E.Hud®36-1lird Edition), Elsevier Science
Publishers.
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STL-203: SUGAR TECH. MANUFACTURING-II (PAN BOILING)

Credits: 3-1-0
Note: Students can use the Non-Programmable sciefiti calculator.

9)

1)
)

K)

UNIT-I
Syrup

a) Syrup brix and pH & their role in pan boiling.

b) Syrup sulphitation- batch type & continuous etss

c) Syrup settling & filtration and other new tectynes for the
treatment/clarification of syrup.

Pan boiling

Saturated solution, super saturated solutidrcaefficient of super saturation and its
measurement.

Classien’s theory of pan boiling.

Pan its description, heating surface, workiolyme, and hydrostatic head of pan & its
importance.

Techniques of pan boiling old methods and neathods, different methods of graining
I.e., waiting, shock seeding & true pan seedinfgutation for seed requirement for true
pan seeding, seed magma, dry seed.

Concept or Massecuite boiling, different typémassecuite boiling i.e., 2M/C boiling,
3M/C boiling, 4 M/C boiling. Ideas of purities oiférent intermediate massecuite and
molasses.

Types of pans- coil & calandria, central floperipheral and side flow. Different types
of calandria and their advantages & disadvanta@escept of low head pan & its
advantages.

Intermediate molasses formed during pan bogind their storage and conditioning.
False grain and conglomerates formation anid teeoval.

Circulation in pans- natural & mechanical msportance on rate of crystallization.
Control on different intermediate molasses fesi Steps to reduce the final molasses
purity.

Brief idea of pan instruments i.e., crystal@eoviscometer, cuitometer, pan refractometer
& automatic control of pan.

Brief concept of steam consumption during neasge boiling, steam consumption

for massecuite % cane.
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UNIT-II

M. Solid Balance
Detailed solid balance calculation, different typésiumericals based upon solid balance used

during the pan boiling.

V. Crystallization in motion

a) Concept of crystallization of sugar in crystah, factors affecting the rate of crystallization.
b) Air cooled & water cooled crystallizers.

c) Types of crystallizers- kopke, Lafeuille, worksp, continuous crystallizers, vertical

continuous crystallizers.

d) Concept of cooling and reheating of massecdifisrent methods of heating i.e. by stationary
& moving coils.
e) Molasses exhaustion, step to reduce the finddsees purity, saturation temperature.
V. Centrifugals.
a) Theory of centrifugals, different types of drigeavity factor numerical based upon G.F.
b) Batch type & continuous type centrifugals, tfelvantages and disadvantages brief idea
about semi & fully automatic centrifugal machines.
c) Centrifugal basket, inter liners and mesh areamgnts.
d) Washing of sugar-use of water, steam & supeedeatter.
e) Pugmills, magma mixers and disposal of moladaesg centrifugalling.
f) Sugar Melter.
UNIT-II

VI. Sugar Driers

a) Types of sugar driers.
b) Grass hopper type drier its working, drying &ling of sugar.
c) Grading of sugar,. different sizes of mesh Usedrading of sugar.
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VII.  Storage of Sugar
a) Temperature of bagging, keeping quality of sugar
b) Construction of sugar godowns its site, typ#afring & roofing, moisture content/R.H. of

air and their control in godowns, use of hygrometer

VIII.  Quality of Sugar

a) Role of pan boiling on sugar quality.

b) Quality parameters of sugar i.e. ICUMSA colauaisture %, S@content, starch contents
etc. Effect of R.H., temperature & moisture contemtsugar quality.

c) Standards quality parameters limits for raw,teriplantation & refined sugar.

IX.  Storage of Molasses
Molasses tanks, storage pits and their requiremprgsaution to be taken during storage.

Texts:

1. Handbook of Cane Technology—R.B.L. Mathur (1986 Edition), Oxford & IBM
Publishing Company.

2. Principle of Sugar Technology, Vol. Il, 1ll, IEdition, Pieter Honnig, Elesvier Publishers.
3. Handbook of Cane Sugar Engineering E. HugotE8litbn, 1986. Elesvier Publishers.

4, Cane Sugar Handbook—Meade & Chen.
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STL-204: ANALYTICAL CHEMISTRY

Credits: 3-1-0
Note: Students can use the Non-Programmable sciefiti calculator.

UNIT-I

1. Sampling techniques for soil sugarcane, bagasssgsjupress cake, molasses, sugar and
other sugar house products.

2. Moisture determination in soil, sugarcane leavesyasse molasses, sugar and other sugar
house products.

3. Different types of solids and inorganic non-sugaesent in cane juice.

4. Boiler feed water, various sources, chemical contipos, methods of analysis, various
processes for making water fit for feed athe specifications of feed and the
specifications of feed water for different pressboders.

UNIT-II

5. Optical methods sugar analysis- Principles paflarimetry polarized light : specific
rotation of sugars & various factors affecting specrotation; polarization by Nicol
prism principles of polarimeters and saccharimet&sgar scales and normal weight,
methods of simple polarization, ICUMSA method oflgsization of raw sugars, juices,
syrups, molasses, massecuites etc. Error due tofusad subacerare and method for its
elimination: methods of double or invert polaripatiand its principle, clerget constant and
factors affecting of double it: invert polarizatiohimpure solutions such as molasses, syrups,
massecuites etc.

6. Colorimetry and turbimetry principles and applioat in sugar industry

UNIT-III

7. Chromatography: Theories of Elution Chromatography.t column, plate theory, kinetic
theory and band broadening, thermodynamic factifestang band separation, Optimization
of column performance, quality and quantitative lgsia. High pressure Liquid
Chromatography and Gas Chromatography: Scope coéffiwrency and brief description of
instrumentation and detectors, Mobile phases aed ttroperties, partition selection and
applications, absorption selection and applications

8. Chemistry of colored non-sugars in cane. Chemiealctions of colored decomposition
products. Removal of color by precipitates and dumas. ICUMSA  Color determination.
Additive and subtractive mixing of colour laws, Wutes of color, CIE System,
Metamerism, Munshell system.
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Engineering Chemistry by Jain, (1994-10th igd)t Published by Dhanpat Rai & Sons,
New Delhi.

System of Technical Control for cane sugatai@es in India by N.C.Verma, Published
by The Sugar Technologists of India, Kanpur.

Principles of instrumental methods of Analy8isl Edition) by D.S.Skoog.

Sugar Analysis Browne & Zerban llird Editid?uyblished by John Wiley & Sons.

Water treatment for Industrial and other usesdell E. lind Edition, Published by Van
Nostrand Reinhold Company, Published by Holt Rimeldiad Winston In....
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STL-205: CHEMICAL ENGINEERING-II

Credits: 3-1-0
Note: Students can use the Non-Programmable sciefiti calculator.

UNIT-I

1. Gas Absorption: Theory of gas absorption, gas absorption, in stdgibh and carbonation
process, design of packed towers.

2. Sedimentation: General laws of settling, Newtons’s law, Stokes atigm, hindered
settling, Equipment for Sedimentatiorthickeners, cyclones, hydrocyclones, centrifugal
decanters.

3. Filtration: Theory of filtration, kozeny’s equation in geneedlconstant rate filtration, at
constant pressure and continuous filtration, ppiles of Cake filtration, clarifying filters.
The filter aids, filtration equipments, selectiphate and frame type filter press, leaf filters,
continuous filters.

UNIT-II

4. Distillation: Vapour-liquid equilibrium, Batch distillation, &h distillation, distillation
with reflux. McCabe-Thiele method, types of platesieve plate, bubble cap plates, valve
plate, plate efficiency, azeotropic distillation.

5. Crystallization: Solution, solubility, saturation, supersaturationgcleation, crystallization
mechanism, crystal growth, agglomeration and brgakgield, purity of products, false
grain and their formation, caking of crystals, frawal crystallisation equipment, vacuum
crystallizers, draft tube-baffle crystallizers, &pgtion of principles to design.

UNIT-III

6. Drying: Theory of drying, Temperature pattern in dryersageh equilibria, drying
principles for porous & non-porous solids, ratedoying, tray dryer, rotary dryer, drum
dryer, spray dryer, fluidized bed dryer.

7. Size Reduction: Crushing and grinding, objectives, stages refluction, laws of
size reduction, coarse, intermediate and fine gnsidopen and closed circuit grinding, fuel
control, mill discharges, energy consumption, reatoand supply of heat, size
enlargement.
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Books Recommended:

1. Chemical Engineers Handbook by R.H. Parry anH. @hilton, McGraw Hill Book
Company.

2. Introduction to Chemical Engineering by W.L. Bad and J.T. Bunchero, McGraw Hill
Book Company.

3. Unit Operations of Chemical Engineering by WMicCabe, J.C. Smith and P. Harriot
McGraw Hill International Edition.

4. Principles of Unit Operations by A.S. Foust, L\Wenzel, C.W. Clump, L. Maus and L.B.
Andersen, John Wiley & Sons.

5. Transfer Processes and Separation Processemtly C.J. Geankoplis, Prentice —Hall of
India Pvt. Ltd, New Delhi.

6. Food Powders Physical Properties, ProcessimgFanctionality by G.V. Barbosa-Canovas,
E. Ortega-Rivas, P. Juliano and H. Yan, Kluwer Agatt/Plenum Publishers.
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ESL220: Environmental Studies (Compulsory)
Credit 3-0-0

1. The multidisciplinary nature of environmental dudies: Definition, scope & its importance,
Need for public awareness.

2.

a)

b)

C)

d)

9)

3.

Natural resources Natural resources and associated problems.

Forest resourcesUse of over exploitation, deforestation, casalistsl Timber extraction,
mining, dams and their effects on forests and itpleaple.

Water resources Use and over-utilization of surface and groundenafloods, drought,
conflicts over water, dams-benefits and problems.

Mineral resources Use and exploitation, environmental effects ofrasting and using
mineral resources, case studies.

Food resources World food problems, change caused by agricultamd overgrazing,
effects or modern agriculture, fertilizer-pesticgl®blem, salinity, case studies.

Energy resources Growing of energy needs, renewable and non-reblewanergy
resources, use of alternate energy sources, acafiest

Land recourses Land as a resource, land degradation, soil emaanal desertification.
Role of an individual in conservation of naturasources, Equitable use of resources for

sustainable lifestyles.

Ecosystem:

Concept of an ecosystem, Structure and functioanoécosystem, Producers, consumers and
decomposers, Energy flow in the ecosystem, Ecadgiaccession, Food chains, food webs
and ecological pyramids.

Introduction, types, characteristic features, stmecand function of the following ecosystems:

a. Forest ecosystem

b. Grassland ecosystem

c. Desert ecosystem

d. Aquatic ecosystems (ponds, streams, lakesstieeeans, estuaries).
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4. Biodiversity and its Conservation:
Definition: Genetic, species and ecosystem diversity, Bioggucal classification of India.
Value of Biodiversity: Consumptive use; productive use, social, eth@asthetic and option
values.
Biodiversity of global, National and local leveladia as mega-diversity nation "Hot-spots of
biodiversity.
Threats to Biodiversity: Habitat loss, poaching of wild life, man wildlit®nflicts Endangered
and endemic species of India.
Conservation of Biodiversity. In situ and Ex-situ conservation of biodiversity.

5. Environmental Pollution:
Definition, Causes, effects and control measures of
a) Air Pollution
b) Water Pollution
c¢) Soil Pollution
d) Marine Pollution
e) Noise Pollution
f) Thermal Pollution
g) Nuclear Hazards

Solid Waste ManagementCauses, effects and control measures of urbamandtrial wastes.
Role of an individual in prevention of pollution.
Pollution case studies Disaster Management: Fldeaithquake, Cyclone and Landslides

6. Social Issues and Environment:
* From unsustainable to sustainable development
* Urban problems related to energy
* Water conservation, rain water harvesting, wdtedsmanagement
* Resettlement and rehabilitation of people; itsljpems and concerns. Case studies
* Environmental ethics: Issues and possible sahstio
* Climate change, global warning, acid rain, oztayeer depletion, nuclear accidents and
holocause. Case studies.
* Wasteland reclamation
* Consumerism and waste products
* Environmental Protection Act
* Air (prevention and Control of Pollution) Act
* Water (prevention and Control of Pollution) Act
* Wildlife Protection Act
* Forest Conservation Act
* Issues involved in enforcement of. environmelggislation
* Public awareness
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7. Human population and the environment
* Population growth, variation among nations
* Population explosion-Family welfare programme
* Environment and human health
* Human rights
* Value education
*HIV / AIDS
* Women and child welfare
* Role of information technology in environment dahuman health
* Case studies

* Road Safety Rules & RegulationsUse of Safety Devices while Driving, Do’s and Dan't
while Driving, Role of Citizens or Public Particigen, Responsibilities of Public under
Motor Vehicle Act, 1988, General Traffic Signs

* Accident & First Aid: First Aid to Road Accident Victims, Calling Patioly Police &
Ambulance

8. Field Work: Visit to a local area to document environmentaktssiver / forest / grassland /
hill / mountain. Visit to a local polluted site-théin / Rural / Industrial / Agricultural. Study of
common plants, insects, birds. Study of simplesgsi@ms—pond, river, hill slopes, etc. (Field
work equal to 5 lecture hours)

References:
1. Agarwal, K. C. 2001. Environmental Biology, Nidhillications Ltd. Bikaner.
2. Bharucha, E. 2005. Textbook of Environmental Stsidimniversities Press, Hyderabad.
3. Bharucha, E. 2004. The Biodiversity of India, Mapiablishing Pvt. Ltd. Ahmedabad.
4. Brunner, R. C. 1989. Hazardous Waste IncineratGraw Hill Inc. New York.
5. Clark, R. S. 2000. Marine Pollution, ClandersonsBr®xford.
6. Cunningham, W. P., Cooper, T. H., Gorhani, E. & Wegh, M. T. 2001. Environmental

Encyclopedia, Jaico Publications House, Mumbai.

De, A. K. 1989. Environmental Chemistry, Wiley EastLtd.

Down to Earth, Centre for Science and Environmiety Delhi.

Hawkins, R. E. 2000. Encyclopedia of Indian Naturiétory, Bombay Natural History
Society.
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Heywood, V. H & Waston, R. T. 1995. Global Biodisity Assessment, Cambridge House,
Delhi.

Jadhav, H. & Bhosale, V. M. 1995. EnvironmentaltBction and Laws. Himalaya Pub.
Joseph, K. and Nagendran, R. 2004. Essentials ofrdfirmental Studies, Pearson
Education (Singapore) Pte. Ltd., Delhi.

Kaushik, A. & Kaushik, C. P. 2004. Perspective inviEonmental Studies, New Age
International (P) Ltd, New Delhi.

Miller, T. G. Jr. 2000. Environmental Science, Wadgh Publishing Co.

Odum, E. P. 1971. Fundamentals of Ecology. W.Bn8arts Co. USA.

Rajagopalan, R. 2005. Environmental Studies fromi€to Cure. Oxford University Press,
New Delhi.

Sharma, B. K. 2001. Environmental Chemistry. GedlRBhing House, Meerut.

Sharma, J. P. 2004. Comprehensive Environmentali¥ulLaxmi Publications (P) Ltd,
New Delhi.

Sharma, P. D. 2005. Ecology and Environment, Ragtolglications, Meerut.

Subramanian, V. 2002. A Text Book in Environmer@ailences, Narosa Publishing House,
New Delhi.

Survey of the Environment. 2005. The Hindu.

Tiwari, S. C. 2003. Concepts of Modern Ecology,heis Singh Mahendra Pal Singh, Dehra
Dun.

Townsend, C., Harper, J. and Michael, B. 2001. rg&ds of Ecology, Blackwell Science.
Booklet on Safe Driving. Sukhmani Society (Suvidbantre), District Court Complex,

Amritsar.
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STP-201: SUGAR TECHNOLOGY LAB-I

Credits: 0-0-3
Note: Students can use the Non-Programmable sciefiti calculator.

1. Preparation of reagents for clarification:

a) Basic Lead Acetate.
b) Alumina Cream
c) Deleading solution.

2. Determination of total soluble solids by:

a) Refractometer.
b) Brix Spindle
c¢) Drying Method.

3. Determination of Pol and calculation of p@stjuices, syrup, massecuites and
other boiling house products.
4. Preparation of indicator solution and testguagor pH determination of:

a) Raw Juice (Methyl orange)

b) Sulphited Juice (BTB) Solution and papers

c¢) Carbonated Juice (Dupont paper and B paper)
d) Water (Phenophthalein papers)

e) Syrup (Indicator Solution and papers)

5. Determination of pH of various cane sugar pobdby different methods:

a) Hellige Comparator
b) Test Papers
c) pH meter

6. Preparation of acidic and alkaline solutiohdifferent strength.
Determination of S£ontent in juices and syrup.

Preparation of solutions and detection of stigaes in condensate, condensor
and boiler feed water by:

a) Naphthol Test.

b) Concentration Procedure.
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9. Water analysis for its major constituentsunahg dissolved oxygen content e.qg.
a) Temporary Hardness.
b) Permanent Hardness
c) P-alkalinity.
d) Mo-alkalinity.
e) TDS
f) PO, content
g) Chloride content
10. Determination of ash% in juices, syrup, massesumolasses etc.
a) Carbonated Ash.
b) Sulphated Ash.

Recommended Books:
1) Sugar Analysis by Zerban & Brown, Ilird EditidAublished by John Wiley & Sons.

2) System of Tech.Control for Cane Sugar Factaniésdia, 1988 Edition, Published by

STAI, New Delhi.
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STP-202: ANALYTICAL CHEM. (LAB)

Credits: 0-0-3
Note: Students can use the Non-Programmable sciefiti calculator.

Separation of liquids by gas Chromatograph
Separating of liquid by paper chromatograph
Quantitative analysis of Beer by NMR

A. Determination of Iron Spectrophotometllica
Determination of Phosphate Spectrophotometrically.
Determination of Calcium using Flame PhotometerB.

B. Volumetric Analysis
a) KMnQ, Titrations

Determination of Fe(ll)
Determination of MfA
Determination of Cain calcium oxalate.
Determination of HO..
b) lodometry
Standardization of hypo with KIO3.
Determination of Cu (lI).
Determination of HO..
Determination of available chlorine in bleachingvoer.
c) Complexion: EDTA Titratrions
Standardization by Mg(ll)/Zn (11).
Determination of Mg
Determination of Ni.
Determination of total hardness of water.
(Permanent or Temporary).

Recommended Book:
Vogel' Text book of Quantitative Inorganic Analybig J.Basselt, R.C.Denney, G.H.Jeffany &

J.Mendhan, published by Longman Group Limited.
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STP-203: IN-SEASON IN PLANT TRAINING (2 Weeks)
(Dec/Jan)

Credits: 0-0-2
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STP-204: CHEMICAL ENGINEERING (LAB.)

Credits: 0-0-2
Note: Students can use the Non-Programmable sciefiti calculator.

=

Determination of Reynolds number for a flowing lidjand there by the nature of flow.
Determination energy losses in pipe bends, elbthes sudden contraction and sudden

a. expansion of various Reynolds numbers.

3. Determination of friction factor for the given pif@ various Reynolds numbers.

Determination of efficient discharge for (a) Orédimeter (b) weirmeter (c) V notch
a. (angle 66, angle 99).

Determination of thermal conductivity of metal rod.

6. Determination of thermal resistance of a powder.

8.
9.

Determination of heat transfer co-efficientr fbeated vertical cylinder in natural
convection.

Determination of heat transfer co-efficient in fedocconvection of air in a tube.
Determination of settling rate of a slurry of sedmtation.

10. Determination of mass and volumetric flow ratehad fluid flowing in a tank.

11.Determination of mass and volumetric flow rate wh Orifice meter (b) V notch.
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MTL-222: APPLIED STAT AND STAT. CONTROL

Credits: 3-1-0
Note: Students can use the Non-Programmable sciefiti calculator.

UNIT-I

A general introduction about the role of statisticsscience and technology, Classification and
tabulation of frequency distribution, Diagrametindagraphical representation of frequency
distribution data, Measures of central tendencgpelision, skewness and kurtosis. Correlation
and regression analysis for bivariate data, paatia multiple correlations (for three variables
only).

UNIT-II
An introduction to probablility and random variadldinomial, Poisson and Normal probability
distributions, their definitions & important apgdittons in the industry, Tests of hypothesis and
level of significance, Random sample. €hiand Z tests: their applications in industry.

UNIT-II

Fitting of polynomials and growth curves (excludistivations), growth rate, An introduction to

control charts, 8 control limits, Control charts for mean, propontidefective and number of
defects per unit. (excluded derivations)

Recommended Books:

1. Fundamentals of Statistics by S.C. Gupta, HigaaRublishing House.
2. Statistical Methods: An Introductory text, byMedhi, New Age International Pvt. Ltd.

3. Fundamentals of Applied Statistics by S.C. Guptd.K. Kapoor, Sultan Chand & Sons
Publishers.

4. Theory and Problems of Elements of Statistiosl, IV by Stephen Bernstein and Ruth
Bernstein.

5. Mathematical Statistics with Application by IrwiMiller Marryless Miller, Pearson
Education Publishers.
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STL-202: SUGAR ENGINEERING — |

Credits: 3-1-0
Note: Students can use the Non-Programmable sciefiti calculator.

UNIT-I

Cane Handling, unloading of Cane, different elyst and equipment used, guyed crane,
self supporting crane, overhead traveling cranap gand sling system, rakes, cane
tumblers & tipping trucks, lateral feeder tablexifiary carrier dimension, speed and

power.

Cane Carrier: Determination of slope, length, speed, width anevgroconsumption,
different methods of drives, cane carrier contretgjalizer (speed & power)

Cane Preparation : Principle, design and types of knives, chopper l&vand cutter,

methods of drives, hydraulic drive, stem turbined alectric motors, flexible coupling,
speed of rotation and power requirements, revensaang of knives: shredder-principle,
different types, method of drives, speeds and poeguirement, merits of different types
of cane preparatory device, assessment of canaratem-bulk density preparation index.

Feeding of mills and conveying of baga&sencipal types of intermediate carriers,
location and arrangement, belt type carrier, higkes carriers, location of feeding roller
with open & Donnelly chute, Effect of imbibition omill feeding, mechanical feeding
devices, Rotary feeders, continuous pressure fegh@agasse conveyors.

Roller Grooving: Function, types-circumferential grooves, rmohsgrt grooves,
dimension of messachaerts, chevrons grooves, @iffiat angle and differential and equal
pitch grooves, how to increase the juice drainagéus roller, etc).

Pressure in Milling: Hydraulic pressure, accumulators, Reabsorptiorofa@ibre index.
Compression ratio, filling ratio, fibre loading, esyfic fibre loading, hydraulic pressure,
specific hydraulic pressure, Resolution of pressara mill, influence of the trash plate,
pressure regulating appliances- hydraulic accurordédead weight, and air-oil type),
calculation of hydraulic pressure, sequence of dayir pressure in the milling tendem,
mashing of the three roller pinion reaction and soneas to control.

UNIT-II

Mill Speed: Selection of speed and sequence of speeds alortgritem, Relation
between the two speeds, linear speed and speethtbn.

Mill Capacity: Factors effecting mill capacity and general formula
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15.
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18.

19.

Texts:

55
B.TECH. (SUGAR & ALCOHOL TECHNOLOGY) SEMESTER - IV
(Under Credit Based Continuous Evaluation Gradiystedn)

Mill Setting: Calculation of mill settings by different methoasill ratio, roller lift, setting
at rest, effect of fibre loading & preparation ol iIgetting.

Power Requirement of Mills: Power absorbed by compression, friction betwee
(Journal and bearings bagasse bed trash, ptatappers and rollers), intermediate
carriers, gearing, general formula, factors effegpower consumption in a mill.

Mill Drives : Hydraulic drive, steam turbines and electriotons, their merits and
demerits, combined and individual drives.

Mill Gearing: Speed reduction, gearing arrangement, types o gesad, construction

of gearing, roller pinions.

UNIT-III

Construction of Mills: Functions, different types of housing-standardiiex housing,
self setting mill, trash plate and its functionadh turner, mill rollers, bearings pinion
roller scrappers, flanges.

Imbibition Principle, different systems ahbibition in methods of application of
imbibition, hot and cold imbibition, optimum imbtion.

Extraction Measure of efficiency of milling vkorsucrose percent bagasse, lost undiluted
juice percent fibre, length of tandom, rollers steespecific fibre loading, imbibition,
milling loss, extraction, reduced extraction, egtian ratio, factors in efficiency of mills,
sanitation at the mills.

Milling Control: Extraction of primary juice, brix graphs, how toeck the milling
performance by brix curves.

Fine Bagasse Separatorsluice trays, screens area, screen plates, chagrmsaupions,
application, secondary screening, oliver D.S.Mesar vibrating screen.

Diffusion: Laws of diffusion, diffusion and lixivation cane fidision and bagasse
diffusion.

Diffusers : Types of diffusers, D.D.S. diffuser, Desmet DiffysB.M.A. diffuser etc.
their description, retention time, power and stesequirement, capacity, automatic
controls, treatment of their juices, their merisl @emerits.

New trends in the sugar industry world wide.

Handbook of cane sugar engineering by E.Hud%E@tion-1986), Elesvier Publishers.
Standard Fabrication Practices for canearsumills by Delden, (1981), Elesvier
Publishers.

Unit operation in cane sugar production by Payh@88), Elesvier Publishers.
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STL-206: SUGAR TECH. MANUFACTURING-III

Credits: 3-1-0
Note: Students can use the Non-Programmable sciefiti calculator.

UNIT-I
1. Sugar Beet:Botany & Growth characteristics of sugar beet, ieatton of sugar beet.
Preparation of seed bed, planting, fertilizatiomermical & mechanical control of weeds
& pests. Agro climatic conditions for beet. Beetvesting & its supply to sugar mills.
Distribution of sugar in the beet root. Chemicaipmsition of sugar beet and beet juice.

2. Beet Storage:Beet silos or piles, equipment used, type of pikeecing, factors affecting
piling losses, reclaiming, fluming operation.

3. Primary Operation & Equipment Used: Beet silos, flumming channel, Beet feeder or
finger gate, stone catcher, leaf & weed catcheet Beasher, clean beet conveying, beet
slicing, cossette weighing, beet pulp press forateving pulp.

UNIT-II
4. Diffusion: Definition & explanation, theory of diffusion, famt affecting diffusion,
difference between diffusion & lixivation. Sugarnea & sugar beet diffusion, cane
diffusion & Bagasse diffusion, batch & continuoususion.

5. Continous diffuser based on a) percolation_Bdiffuser (b) Maceration
(c) Maceration cum squeezing. Detail feature dbfeing cane beet diffuser.
(a) Desmet (b) Saturne  (c) D.D.S.
Dewatering devices i.e. French screw press & troker mills.

UNIT-1I
6. Carbonation process in beet sugar manufagtuAn integrated juice purification
system. lon exchange process in beet sugar maacifagt

7. Treatment & Diposal of effluents of sugar biaetory. lon exchange for Desugarging of
molasses & Byproduct Isolation.

8. Ultrafiltration used in to produce high fruseosyrup from different raw materials,
Utilization of Fiber & other Non sugar productsritsugarbeet.
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9. Open Pan boiling : Khandsari & Gur processaxgtaction of juice clarification
techniques. Application of electric power to snedhle plants . Sugar balance
Advantages & disadvantage of khandsari sugar. éaretumption.

10. Methods of Gur refining as practised in Indiafineries quality of Gur & Recovery.

Texts:

1. Beet Sugar Technology, Manufacture of Raw & Redi Sugar, MccGinnes Baikow.
2. Chemistry & Processing of Sugar Beet & SugaredanM.A. Clarke & M.A.Godshall.
3. Sugar Beet Crop. By D.A. Cooke & R.K. Scott.



58
B.TECH. (SUGAR & ALCOHOL TECHNOLOGY) SEMESTER - IV
(Under Credit Based Continuous Evaluation Gradiystedn)

STL —207: Sugar Technology (Chem. Control)

Credits: 3-1-0
Note: Students can use the Non-Programmable sciefiti calculator.

UNIT-I

A. Milling Control

1.

Technical definitions, fundamental formula for caaeded water mixed juice and
bagasse, calculations of a) Weight of M.J., vigight of added water, calculation
of brix percent bagasse, fibre percent bagasediluted juice lost in bagasse
percent fibre, added water in mixed juice percelakea water in cane.

Methods of control-differential and infetieash methods, primary extraction,
secondary extraction using simple and compoundaitian scheme.

Ideal extraction, mill extraction, brix curves,bfree cane water, lost juice percent
fibre, reduced mill extraction, Jawa system of civamcontrol, steurwald formula,
E.R.Q.V., Inferential methods for calculation ofgbase percent cane, mixed juice
percent cane, brix percent cane, undiluted juiceegre cane, undiluted juice in
mixed juice percent cane, added water percent eemk added water per unit
cane,indirect method of calculating cane weight.

Methods of comparison of milling efficiency of facies.

UNIT-II

B. Boiling House Control:

1.

2.

S.J.M.formula and its postulates, winter Cafpisulas, relation between S.J.M.

and winter’s formulas.

Differences between commercial sugar, standeadutpted and equivalent standard
Granulated (E.S.G.), difference between E.S.G. dada Crystal, calculation of
E.S.G., Calculation of clarification  factor, aatumolasses percent theoretical
molasses and non-sugar in molasses percent non4sugaxed juice.Calculation of
boiling house recovery, basic boiling house recgveoiling house performance and
boiling house recovery (E.S.G.)

Comparison of boiling house recovery of différéactories, virtual purity of waste
molasses, reduced boiling house, recovery.
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UNIT-1I

C. Stock taking:

4. Stock taking, preparation of various balance, Wpl balance, brix balances and
unknown non sugar lases.

5. Time account, capacity utilization, crushingefa® hours operation and crushing
rate/22 hours operation excluding cane shortageéhahdiays only)

D. System of recording & reporting control data
1) Daily Manufacturing report
2) Weekly report
3) Monthly report
4) Seasonal report
E. Norms of efficiency

Recommended Books:
1. System of Technology Control for Cane Sugatdtges in India, Ist edition, N.C.Varma.
2. Sugar Analysis by Zerban & Brown llird editipaoblished by John Wiley & Sons.
3. Handbook of Cane Sugar Technology, lind edjt®.B.L. Mathur.
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STL-208: PLANT UTILITIES

Credits: 3-1-0
Note: Students can use the Non-Programmable sciefiti calculator.

UNIT-I

1. Properties of Steam Generation of Steam, Wet steam, Dryness fracgathaply,
specific volume work done during vaporisation, int¢ energy, Super heated steam,
entropy of water, saturated steam and superhedézuns constant volumes process,
adiabatic process, Steams tables, experimentalochedh determining the dryness of
fraction of steam-numericals.

2. Steam Generatorsintroduction, essential of a good stream boiletect®n of steam
boiler. Classification of boilers, fire and wateibe type, Vertical tubular boilers, high
Pressure boilers, typical high pressure boilerspparison between water tube and fire
tube boilers, mounting and accessories.

3. Performance of Steam GeneratorEvaporation rate, Performance, boiler efficiency,
factors influencing boiler efficiency problems.

4. Draught: Introduction, types of draught, classification etudght, natural and available
draught, aritificial draught, manometer draught gggucomparison between forced
draught and induced draught, power required fonghifan and problems.

UNIT-II

5. Fuels & Combustion Introduction, solid liquid and gaseous fuel, rreeand demerits
of liquid fuel over solid fuel and gaseous fuefjugement of a good fuel, calorific values
of fuel. GCV and NCV fuel gas analysis by volumeatrapparatus, dulong formula,
determination of the weight of dry flue gases per Kf fuel, minimum air required per
Kg. of fuel, excess air, problem.

6. Condensers The function of a condenser in &as power plant, vacuum,
Classification & comparison of jet and surface camgkrs, advantages and disadvantages
air removal. Edward’s air Pump, ejector, Vacuunicedhcy. Mass of circulating water
required in a condenser, problems.
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Belts, Ropes & Chainsintroduction, selection of belt drive, types t#Xible connector,
belts & ropes, types of belt, material of beltestgth of belt material, types of flat belt
drive, open and crossed belt drives etc., interatedd counter shaft pulley, velocity ratio
(V.R.). slip, V-belt advantages of v-belt over fla¢lt. Angle of contract, creep, chain
drive: Difference between Rope & Chain drives, adages and disadvantages of chain
drive over belt and rope, classification of chginsblems.

Corrosion: Corrosion and its control, General corrosioncal@zed corrosion, pitting
corrosion etc. Factors influencing corrosion, cofimgacorrosion, method of protecting
metal, factor influence corrosion, types of coatioigthe protection.

UNIT-III

Reciprocating Air Compressors Mechanical details single stagecompressor, eguati
for shaft work, clearance volume, volumetric effiety, classification of air compressor,
comparison of reciprocating and rotary aompressor, power of compressor,
introduction to the multistage reciprocatingmpressors, control of compressor-
Numericals.

Lubrication: Physical and chemical test of lubricants, methotdapplying lubrication,
hand oiling, drop feed cup, ring type of lubricatioeedle lubrication etc., forced feed
lubrication and grease lubrication etc.

Gears: Introduction, Classification of gears, parallel fhaspur gears spur rack and

opinion, helical gears, intersecting shafts, straigevel gears, spiral bevel gears, skew
shafts, crossed helical gears, worm gears, hypeaisg gear terminology, pitch circle,

dia, pitch, circular pitch, diameteral pitch, moglugear ration, velocity ratio. pitch point.

Addendum, Dedendum, etc.

Friction: Introduction, kinds of friction, laws of frictigncoeff. of friction, friction
clutches, disc clutches, Single and multiple clagcone clutch, centrifugal clutch.

Recommended Books:

Thermal Engineering by P.L. Ballaney (2000 Ehanna Publishers, Delhi-6.

Theory of Machine by Dr. J. Lal and Prof. J.Nda8: Publishers- Metropolitan Book &
Co. Pvt. Ltd., Delhi-6.

Theory of Machine by S.S. Rattan, Tata Mc. GrallvPublishing Co. Ltd., New Delhi.
Frozen Food Technology by C.P. Mallet: Blackméemic and Professional and

Imprint of Chapman and Hall
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STP-205: SUGAR TECHNOLOGY (LAB-II)

Credits: 0-0-3
Note: Students can use the Non-Programmable sciefiti calculator.

A. Determination of sucrose and gravity puriy of juice, syrup massecuites and other
boiling house products by double polarization using

Jackson and Gill's method
Steurward's cold inversion method
Walker's inversion method
Fehling's solution method

PwnE

B. Determination of reducing sugar in Juices, syrps, massecuites, molasses, etc. by:

5. Eynon and Lane method

6. Potasium Ferricyanide method

7. Gravimetric method

8. Luff's method : For white Sugar only

C. Determination of phosphate content in juice by:

9. Uranium Acetate method
10. Ammonium Molybdate method

D. Determination of CaO content Juice of Syrup, miasses etc., by:
11. EDTA-method
12. Ammonium Oxalate method

Recommended Books:
1. System of Technology Control for Cane Sugatdtges in India, Ist edition, N.C.Varma.
2. Sugar Analysis by Zerban & Brown llird editipaoblished by John Wiley & Sons.
3. Handbook of Cane Sugar Technology, lind edjt®.B.L. Mathur.
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STL-301: Refinery (Raw Sugar Manuf. & Refining)

Credits: 3-1-0
Note: Students can use the Non-Programmable sciefiti calculator.
UNIT-I
1. Introduction to Sugar Refining: Glossary of terms and definitions, sugar refining
processes and equipment, automation in a raw aayee $actory, raw sugar storage and
handling.
2. Refining Process and Operations:Affination, phosphatation for turbidity and leo

removal, carbonation for turbidity and color remipvgranular carbon decolorisation
system, pulsed-bed moving-granular activatedbara system, ion-exchange resin
processes for color and ash removal, filtratiorcpsses.

UNIT-II

3. Refinery Boiling: White sugar boiling and crystallization, refined gau drying,
conditioning and storage, packaging, warehousing simpping of refined products,
remelt and recovery house operations, applicatibrmembrane technology in sugar
manufacturing.

4. Refinery Design and Process Control: Refining design criteria, process selection,
integration of raw and refined sugar operation§,cadp sugar refining for a back-end
refinery, energy conservation for sugar refiningicnobiological control in sugar
manufacturing and refining.

UNIT-III
5. Specialty Sugar Products: Brown or soft sugar, areado soft sugar processidigugar
production, microcrystalline sugar.
6. Chemistry of Sugar Refining: Refining quality of raw sugar, non-sugars and

sugar refining.

References:
1. Handbook of Sugar Refining by Chung Chi Chou.
2. Manufacturing and Refining of Raw Cane SumaY.E. Baikow.
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STL-302: SUGAR INDUSTRY BY PRODUCTS

Credits: 3-1-0
Note: Students can use the Non-Programmable sciefiti calculator.

UNIT-I
General Introduction: Co-product of cane sugar & Beet sugar industry.

Bagassel. Physical & Chemical characters fuel value ajédrsse.

2. Ways & means of sparing Bagasse.
3. Handling & Storage of Bagasse

4. Manufacture of pulp & paper from Bagasse
5. Manufacture of particle board, fibre board &roagated. board
6. Use of bagasse as a fuel, production of bagasskiction gas.

7. Miscellaneous products from Bagasse.
(a) Furfural (b) Cellulose (c) Xylitol (d) Powttitter (e) Soil Conditions
() Plastics (g) Cattle Feeds (h) Charcoal andvatéd Carbon.

UNIT-II

Molasses
1. Characteristics of molasses, different types ofas®¢s and their
comparison in production and composition.
Desugarzation of molasses
Molasses for products of ethyl alcohol
Recovery of CO2 in distilleries.
Molasses for production of:

(a) Yeast (b) Monosodium Glutamate (c) LysineQdjic acid (e) Tartaric Acid
(f) Oxalic Acid (g) Aconitc Acid (h) Acetone ButahBthanol ABS

aprwn

6. Use of molasses in live stock feeds
7. Molasses as fuel, fertilizer in briquetting.
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UNIT-III

Filter Mud
1. Characteristics, different types & their comigan
2. Use of filter Mud as

a) fertilizer
b) fuel
c) cattle feed
3. Filter Mud for manufacture of
a) Cane wax
b) Biogas
c) Cement
Sugar cane green topComposition & utilization.

Sucrose derivativesBrief introduction.

Book Recommended:
Industrial Utilization of Sugarcane & its Co-Produd.J. Manohar Rao.
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STL-303: PROCESS CONTROL & INSTRUMENTATION

Credits: 3-1-0
Note: Students can use the Non-Programmable sciefiti calculator.

UNIT-I

1. Instrumentation Terminology and Performance: Definition of terms: Accuracy,
precision, reliability, repetability, reproductiyjt standards and calibrations, types of
errors, transducers.

2. Pressure Measurement: Bourdon type pressure sensors: spiral elementcaidiype,
diaphragm type pressure sensors: standard diaphebgnent, multiple capsule element,
nested diaphragm type. Electro-mechanical instranffm indicating and recording).
Resistive transducer, LVDT, capacitive transducephotoelectric transducer.
Measurement of vacuum, mechanical vacuum gaugdgollzacuum gauges, resistance
wire vacuum gauges.

3. Temperature Measurement:Application and selection, bimetallic thermometeiled
thermal elements: liquid filled systems, vapouletl| gas filled systems, mercury filled
system. Glass stem thermometer, liquid in glassrtbmeter, resistance thermometers.
Thermisters: thermocouples: Thermocouple terminglddne law of intermediate temp.
and metals. Advantages and disadvantages of theuptas

UNIT-II

4. Flow Measurement:Meter selection, differential pressure: orificetpl venturi tubes,
pitot tube, positive displacement liquid metersalogear type, helical rotor type, turbine
flow type. Electromagnetic flow meters, variableaflow meters. Rotameter, mass flow
meters: impeller-turbine, twin-turbine, ultrasonineter: Doppler flow meter, two
transducer type. Metering pumps: Peristaltic pumgllefs and cam operated), piston
pump, Solids flowmeters and feeders: basic beltidedype, rotary valve volumetric
feeder, screw feeder, vibratory feeder, shakerdeed

5. Level Measurement: Selection, application, atmospheric vessel, pressdirvessels,
liquid manometer, glass tube manometer, float dquianometers. Measurement of
clean liquid level in atmospheric and pressurizacktby d/p instruments. Float level
devices: atmospheric tanks, pressurized tank. @lptevel switches: non contacting
level sensor, laser used to detect level. Typel ldgeice: surface sensor for solids and
liquids, thermal level sensors: low level thermahductivity switch. Ultrasonic level
detectors: continuous ultrasonic level detectors

6. Measurement of Viscosity: Viscometer selection, laboratory viscometer; rotai,
coaxial cylinder viscometer, cone and plate typejustrial viscometer: differential
pressure continuous capillary viscometer, floaetyscometer: single float, two float, by
pass installation of concentric viscometer.
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UNIT-III

Measurement of Density:Hydrometer, in line hydrometer indicator, liquid ndey
capacitance type, liquid density radiation type.

Measurement of pH:pH glass membrane electrode, reference ebbgtrdypical
installation for pH measuring under pressure pegdine, preamplifier, amplifier, high
temp. and low temp. pH control and recorder.

Measurement of Humidity: Wet and dry bulb hygrometers, absolute humiditwatreé
humidity, resistive hygrometer etc.

Final Control: Introduction, final control operations, signabnversions, analog

electrical signals, relay, amplifiers, motor cohtutigital electrical signals, on/off switch,

DAC, Pneumatic signals, amplification, nozzle/flappsystem, current to pressure
converters, actuators, electrical actuators, sadembectrical motors, DC and AC motors,
stepping motors, pneumatic actuators, hydraulicadors, hydraulic servos.

Display, Recording, Alarm: Introduction, display methods, pointer scale system
illumination display, the CRO, recorders of galvaratric and oscillographic recording.
Circular chart recorder, recording part, chart aedirive, alarm annunciation. Data logger.

Reference Books:

abrown

1. Instrument engineers handbook (process measnoteig Bela G. Liptak, Kriszta

Venceal, Chilon Book Company, Pennysylvania.

Process instruments and controls handbook —iinas

Process control instrumentation technology ti€Jdohnson, Prentice Hall.

Principles of Industrial Instrumentation - Dif@aabis , 2nd edition (McGraw Hill).
Electrical and electronic measurement and ingniation - A.K. Sawhney, Dhanpat
Rai & Co.
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STL-304: INDUSTRIAL MICROBIOLOGY

Credits: 3-0-0
Note: Students can use the Non-Programmable scidint calculator.

UNIT-I

Introduction: Kinds of microorganisms, Historical developmentsricrobiology.
General account of bacteria, yeasts and fungi.

Microbiological Techniques: lIsolation of pure culture, pour plating, spreading,
streaking, serial dilutions methods of sterilizationedia preparation, types of media
(synthetic natural, enrichment, selective). Idécation & maintenance of cultures.

Control of Microorganisms: Physical methods: heat sterilization, filtratiomadiation
etc., chemical methods: antimicrobial agents, geidas, antibiotics etc.

UNIT-II

Cultivation of Microorganisms: Natural & laboratory environment, growth media,
factors affecting growth, determination of cell masd cell number, phases of microbial
growth, mean generation time, cell division androdpction, bacterial sporulation and
germination, occurrence of heat resistance in batendospores.

Microbial Nutrition: Bacterial classification on the basis of their fignal
requirements, aerobic, anaerobic and microaeraphiicroorganisms. Autotrophic,
heterotrophic and photosynthetic organisms.

UNIT-III
Microbial Genetics: Bacterial transformation, conjugation, transudatard lysogeny,

mutagenesis and mutagens, selection and screerfingwutants, development of
genetically improved strains.

Recommended Books:

1.

2.
3.

Pelczar, M.J., Chan, E.C.S. and Crieg, N.R. §8)9Microbiology Vth Ed., McGraw
Hills Publishers.

Principles of Fermentation Technology. Stankang Whitaker, Pergamon Press.
Stanier, R.Y., Ingrgham, J.L, Wheelis, M.and Painter, P.R. (1987). General
Microbiology, Vth ed., McGraw Press Ltd., U.K.
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STP-301: INDUSTRIAL MICROBIOLOGY LAB

Credits: 0-0-2
Note: Students can use the Non-Programmable sciefiti calculator.

1. Handling and use of microscope.
2. Microscope examination of microorganisms liketbda, yeast, fungi etc.
3. Preparation and sterilization of culturedmaelike nutrient agar media, malt extract

media, molasses agar media etc., preparation msshad stabs.

4. Aquaintance with different microbiological teahues like inoculation, streaking,
plating, stabing etc., aseptic handling of cultonedia and pure cultures.

5. Isolation and development of a pure yeast celltur

6. Preparation of bacterial culture slides anchsigiby simple and Gram stains.

7. Dilution and plating of culture for total viabtell count.

8. Direct microscopic counting of the no. of cefisaa culture suspension.

9. Differential counting of living and dead yeastlg by direct microscopic examination.
Book:

1. Benson, H.J. (1960), Microbiological ApplicateorA Laboratory Manual in General
Microbiology, Vth edition, WM C. Brown Publishers.
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STP-302: SUGAR TECH. LAB-III

Credits: 0-0-3
Note: Students can use the Non-Programmable sciefiti calculator.

1. Analysis of Sugarcane for:
a) Pol %
b) Fibre %

2. Analysis of Bagasse for:
a) Pol %
b) Moisture %

3. Analysis of Press Mud for:
a) Pol %

b) Moisture %

4. Determination of crystal % in Massecuite by a)
Non-Sugar method
b) Labortary centrifuge method

5. Analysis of Gur for:
a) Bx % Pol % & Purity b)
Ash %
C) Reducing sugar %
6. Determination of turbidity of Juice using Nephieter

7. Seiving & Grading of Sugar.

8. Determination of Crystal size using travellingcrascope of:
a) Seed slurry b)
Massecuite.
9. Preparation of seed slurry by:

a) Precipitation method b)
Grinding method.
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10. Colour measurement using spectrophotomete€CYMISA method in a)
White sugar & Raw sugar
b) Clear Juice & Syrup
C) A light molasses & Melt.

11. Determination of available sugar factor for:
a) Cane Juice & Syrup
b) Massecuites & Molasses

Texts:

1. System of Technology Control for Cane Sugatdtées in India, Ist edition, N.C.Varma.
2. Sugar Analysis by Zerban & Brown llird editipaoblished by John Wiley & Sons.
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STP-303: DRAWING & DESIGN LAB- II

Credits: 0-0-2
Note: Students can use the Non-Programmable sciefiti calculator.

DESIGN

1. Juice Heaters:To find out the heating surface area, number oéguldia, thickness of
heaters, shell thickness with respect to hydraakt pressures.

2. Evaporator: With a given heating surface area, to fimat the number of tubes,
downtake dia, tube plate design, dimensioapour body thickness under external
pressure ( Vacuum conditions and calendria design).

3. Pans: With given capacities to find the heating surfadewn take dimension, shell
dimensions with standard tubes, tube plate thickmeth heat exchange principle.

4. Crystallizers: To find the dimension parameter of crystallizetdartg considerations of
the volume of massecuites discharged into cryz&alli cooling temp. at different time
intervals.

5. Condenser: Design the multi jet condenser, calculate the hedfthe condenser, cross-
section of the condenser, condenser volume sizeapbur pipe, diameter of cooling
water piper, wt. of cooling water required.

6. Storages Vesseldlolasses tank for different crushing capacitiesfisd the thickness

of various courses of steel tank, dia and heigisteél tank.

Books Recommended

1. Hand book of Sugar Engineering by E. Hugot.
2. Engineering Drawing by P.S. Gill.
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STP-304: PROCESS CONTROL & INSTRUMENTATION (LAB)

Credits: 0-0-2
Note: Students can use the Non-Programmable sciefiti calculator.

Use of transducers and measurement of pressurauwaof temperature, humidity, pH
Theological parameters, and study of different sypktemperature and pressure controllers
study of instruments used for measurement of sslargy instruments and controls used in

various food processes/Food equipments.
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STL-306: SUGAR ENGINEERING-II

Credits: 3-1-0
Note: Students can use the Non-Programmable sciefiti calculator.

UNIT-I

1. Combustion of Fuel Chemical composition of bagasse & air, reactibrcambustion,
calorific value of bagasse, gross calorific va8ueet calorific value, heat loss, excess air
& optimum proportion CQ loss in efficiency due to CO, measurement of dom
temperature, heat loss in fuel gases, cdlonlaof heat loss & quantity of steam
obtainable overall efficiency, fuel other than begm

2. Furnaces: Different types of furnaces for bagasse, fuel fegdlevices, bagasse furnaces
step grate, horse shoe, ward, spreader stoketer cooled furnaces- fixed grate,
moving grate, and mechanical stokers, their deson, designing of furnaces with
dimensions of the furnace, length of themia width of the boiler, grate area,
combustion chamber volume and application of seapndir. Performance of different
types of furnances -capacity for burning of fuet peit grate area. Limitation of these
furnaces and their relative merits and demeritd.fil@ng equipments- atomization of
furnace oil, air and steam atomizers, pressurat@hizers mechanical atomizers heating
coils for oil. Oil burners-air control, oiiring combustion calculations, storage of
furnance oil.

3 Boiler Heat Balance:Boiler efficiency, condensation loss, sensible Heas, unburnt
and unknown losses. Estimated quantity of steaobtdinable, weight of steam per unit
weight of fuel of typical examples, observationsl amalysis for determination of boiler
efficiency. Methods for improving the boiler effegicy.

4. Super Heaters:Different types of super heaters-convection andatemh, their location
in the fuel path ,calculation of heating surfacegme of super heat. Contribution of
superheaters in boiler heat balance, maintenance.

5. Economisers:Different types of economizer general and individeeonomizer merit
and demerits, role and limitations in improving Iboiplant efficiency, assessment of
determination of heating surface and checking #réopmance of a existing installation.

UNIT-II

6. Air Heater: Different types of air heaters-Tubular and plafees, limitations of those
air heaters. Determination of heating surface, kingcof the performance of an existing
installation, fuel gas recirculation, comparisontween air heater and economizer
possibilities of installation of air heaters andmamizers in a boiler plant air heaters
maintenance.
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Draught: Natural and artificial draught, balanced dfatugchimney Location, cross
section of the chimney, height of the chimney, pcat formula for power, fly ash
removal, mechanical dust removal, removal by watet their merit and demerits.

Feed Water. Use of condensates, make up water, temporarypanghianent hardness,
Method of treatment, Internal treatment, exterredtiment-water softner.

Feed Water SystemsCapacity of feed water tank, feed water pumpsd feater pipes,
reaction of the feed water and different condensatiection systems, automatic feed
water controls.

Steam AccumulatorsPrinciple, calculation for a steam accumulator.

Steam Reducing Valve and desuper heaters, different types of stesucing valves,
their description and working, merits and demetitgical layout of steam reducing
valves and precaution for their smooth operation.

UNIT-III

Process Steam consumption Estimation of steam requirement at juiceatbes
evaporators and pans circulators, turbocompressodsthermocompressors, Economy
obtained due to thermocompressors. Steam balarsggar factory-calculations. General
steam distribution system in sugar factory.

Conservation of Heat Fourier law of heat conduction, conduction througpllow
cylinder, composite cylinder, lagging, heat lossnirbare surface, properties and choice
of lagging materials, saving due to lagging.

Steam Turbines:Fundamental equation, shape & out put of the noBibding, impulse
turbine & reaction turbines, steam consumption.

Pumps: Centrifugal pumps, multistage pumps, rota-type pungbary pump, screw
pumps in the sugar industry.

Centrifugal Separation Object, batch centrifugal, basket, gaugésgedsions of
centrifugals, speed of centrifugals, capacpgwer, coupling, motors for centrifugal
drive, operating conditions of centrifugal motochoice of electric motor. Continuous
centrifugals, high gravity factor machine, compani®f old & modern centrifugals.

Hand book of Cane Sugar Engineering, E. Hugot.
Standard Fabrication Practice for Cane Sugadsidélden.
Unit Operation in Cane Sugar Production-Payne.
Thermal Engg.-Ballaney.
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STL .307 INDUSTRIALFERMENTATION

Credits: 3-1-0
Note: Students can use the Non-Programmable sciefiti calculator.

1.
(@)
(b)
(€)

2.

3.

o~

Texts:

Unit — |
Raw Materials
Molasses: Composition, storage, grades and classificatiormofasses, clarification of
molasses.
Other saccharine Materials: Cane juice, hd@eej fruits juices, etc.
Starchy and Cellulosic Materials.

Introduction to fermentation technology, intéi@e between chemical engineering.
Microbiology and Biochemistry. History of Fermemdat
Introduction to fermentation processes. Micrbbtalture selection for fermentation
processes, media formulation and process optiroizati

Unit — Il
Fermentation Classification, design and opematad fermenters, basic concepts for
selection of a reactor, packed bed reactor, fledibed reactor, trickle bed reactor, bubble
column reactor.

Product synthesis kinetics, growth and non-ginosynthesis, open and closed system of
fermentation, plug flow reactor and its kineticentnuous stirred tank reactor (CSTR).
Steady state model for CSTR, rate of biomass ptamtus a chemostat.

Unit — [l
Down steam processing, recovery of particujatpsoduct isolation, distillation,
centrifugation, whole broth processing, super @aitifluid extraction, agueous two phase
separation, solvent extraction, chromatographyedectrophoresis.
Production of industrial and power alcohol.
Production of wine and distilled alcoholic beages.

Baiy, J.E. and Ollis D.F. Bio Chemical EnginegrFundamentals (1986) McGraw Hills.
Rehrn H.J. and Reed G. (Ed). Biotechnology, ¥e?. Verlag-Chemie.
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STL-308: SUGAR TECHNOLOGY (CAPACITY)

Credits: 3-1-0
Note: Students can use the Non-Programmable sciefiti calculator.

UNIT-I

Brief idea about the units used in capacitgudation / sugar industry.

Selection of site, types of plant i.e. gra\8tynon-gravity, types of layout. sequences of
different section.

Cane yard, weight bridge, lateral / feedeletamechanical grab system (cane unloading).
Cane Carrier -length of horizontal and indlirngortion, slope, speed capacity of carrier,
power absorbed.

5. Cane knives- pitch, nos. of blades, cleza power requirement (factor only).
preparatory index, shredder & fibrizer.

Brief about intermediate carrier, bagassdaeraspeed factor power factor.

Mill capacity -various formula (Noel Deer's,X Arnold, Tromp, N.S.I. & Hugot). Mill
speed, factor for power requirement for millingdam.

8. Capacity will screen area, juice pumps, intimbhi water pump, mixed juice / water
weighing scale, juice receiving tanks, M.J. Pump.

NP

hw

~N o

UNIT-II

9. Juice heaters, Heating surface, size of juagur pipe inlet, size condensate, numerical
based upon juice heaters with bleeding.

10. Sulphur furnace -combustion consumption tewip§O,, tray Ara of furnace, capacity of
air temp.

11. Lime Kiln-capacity factor, capacity of €@ump, lime slaker size, miller of lime
preparation tanks & pumps.

12. Juice sulphitation-capacity of bath & continsguice sulphiter.

13. Capacity of clarifies.

14. Capacity of filter presses & rotary vacuunefift.

15. Evaporators-Calculation of H.S, (taking diff#recases e.g. simple quad, D.E.P.E.
etc.), dia of inter connecting vapour pipes, corabimumerical problems of evaporators
and juice heaters with different bleeding.

16. Condensers-water requirement, height, crodssseo/olume, size of vapour pipe, air
pump.

17. Capacity of injection pump.

18. Spray pond -depth, area, spray pumps, spraglespZorced draught cooling towers.

19. Capacity of syrup sulphitor, syrup pumps.
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UNIT-III

20. Capacity of pans interms of tons, dethitalculations based upon solid balance &
calculations of AM/C BM/C, CM/C and other intermatli molasses capacity of syrup &
molasses storage tanks.

21. Capacity of crystallizers, cooling time for fdifent mechanical, nos of crystal required
quality of water required for cooling the mechahicalculation of cooling surface of
work poor crystallizer, capacity vertical crystadlis, brief idea about its design.

22. Centifugal -capacity of batch type & continuaentrifugal machines, nos. of machines
required for a sugar factory.

23. Capacity of sugar conveyers, elevators, grades.

24. Storage of sugar & molasses-goodness & F. Idetatanks.

25. N.C.V. & G.C.V. of bagasse, calculation of stdaalance, calculation of heating
surface of boilers.

1. Cane Sugar Handbook: Chen & Moode.

2. Standard Fabrication Practice for Cane Sughts Molden.

3. Handbook of Cane Sugar Engineering. E. Hugot.

4. Machinery & Equipment of Cane Sugar Factory. Tromp.
5. Handbook of Cane Sugar Tech.: R.B.L. Mathur.
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(Under Credit Based Continuous Evaluation Gradiystedn)

STL-309: BUSINESS AND FINANCIAL MANAGEMENT

Credits: 3-1-0
Note: Students can use the Non-Programmable sciefiti calculator.

UNIT-I

1. Definition and Scope of Management: Fundamemntaicipals, concept and philosophy of
management, its use in major and small scale indastypes of organisation, elements of
management. Characteristics and classificatiorwants. Law of demand, elasticity of
demand and supply, market competition, monopoly arahopolicity competition, price
determination under competition and monopoly.

2. Plant Layout: Location of factory, layout ofapt, building equipment, factors important in
decision making about the location of an industry.

3. Management Policy: Concept of scientific mamaget in industry. General understanding of
functions of management like decision making, plagnorganising, directing and control.
Practice of management control and délegaof authority, division into various
departments, office management, joint stock congsncooperative societies, board of
directors, managing director, division into vari@estions.

UNIT-II

4. Production Management and Control: Main consitil@ns, factors influencing production
control, Product design & development.

5. Personnel Administration: Personnel departm#grganisation and function. Management
of human resources, selection and training of eygas, their welfare and safety, labour
incentives/wages and renumeration. Absenteesm tndontrol. Factory Acts effecting
industrial undertaking and workers in the factory.

6. TQM and ISO Quality Management systems.

7. Role of Sugar Industry in Promoting Economic@oThrough Social Good.

a) Microeconomics:- Monoplistic and oligoplestnarket, optimisation of production
b) Microeconomics:- Concept of excise Modvat, VAT, -3, Stock Exchange
c) Sugar economy of India and world. Its impact tu&ATT agreement.
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(Under Credit Based Continuous Evaluation Gradiystedn)

PART- 1l

8. Objectives and Functions of Financial Managen@enheral understanding of marketing
management, concept of market and marketing maragepricing policy, marketing media.
Factors involved in project estimation, methoeimployed for the estimation of capital
investment. Capital formation.Capital Structurefedtent sources of finance,types of capital
and its cost determination. Capital budgetdegisions, method of appraising investment
decision.Depreciation. Methods of determiningrdeiation, taxes. Optimum batch sizes,
production scheduling .

9. Capital Budgeting Decisions: Method of apprajsmvestment decisions.

10. Costing and Cost Control: Elements of costt astors, budgetry control, forms of budget
and their integration,variation f cost with capgcBreak Even point.

11. Inventry Management: Purchase, organisation @mdrol. General understanding of the
concept of material management.

Texts:
1. Cost Accounting by Jain & Narang. Kalyani Rsioérs.

2. Financial Management by Khan & Jain. Tata MoGHills.
3. Principal & Practice of Management by T. NaBGta. Dhanpat Rai & Sons, Delhi.
4. Fundamentals of Book keeping & Accountancysbhgrma, Chug & Katyal.
S. Dinesh & Comp., Jalandhar.
5. Production and Operation Management by B.d&l.@°ragti Prakashan, Meerut.
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(Under Credit Based Continuous Evaluation Gradiystedn)

STL-310: INDUSTRIAL BIOCHEMISTRY

Credits: 3-0-0
Note: Students can use the Non-Programmable sciefiti calculator.

UNIT-I
Biophysics: Concepts of pH and buffers, acid base equilibrium.
Cell: Morphology, structure, cell membrance, Nucleuspuofatin, Mitochondria, Endoplasmic
Reticulum, Ribosomes.
Vitamins: Classification, fat soluble vitamins, A, D, E. & Water soluble vitamins B complex
and C, Daily requirements, Physiological functiansl diseases of Vitamin deficiency.

UNIT-II
Carbohydrates: Definition, functions, sources, classifications, dMsaccharides, Disaccharides,
Polysaccharides, mucopolysaccharide and imtportance, glycolysis, Pentose phosphate
pathway, TCA cycle, glycogenesis, glycogenolysidudBneogenesis, interconversions of
different sugars.

Lipids: Definition, functions, sources, classification, plmlipid, compound lipid, derived lipid,
unsaturated and saturated fatty acids. Essentigl daids and their importance, cholesterol and
its importance. Fatty acid oxidation and fatty agydthesis.

UNIT-III
Proteins: Definition, classification, amino acids, simple f@os and conjugated proteins and
varieties of proteins transamination, deaminatfate of ammonia, urea cycle.

Nucleic acid: Structure and function of DNA and RNA. Nucleosidescleotides, Genetic code.
Biologically important nucleotides.

Enzymes:Definitions, classification, mode of action, facadfecting enzyme action.

Books:

1. Nelson, D.L., Cox, M.M. (2001): Lehninger Ruiples of Biochemistry, Macmillan worth
Publishers.

2. Chatterjee, M.N. Textbook of Biochemistry: dag Brothers.

3. D.M. Vasudevan, Shreekumar's Textbook of Bioukey, Latest Edition, Jaypee
Brothers, Medical Publishers Pvt. Ltd., New Delhi.

4. J.L.Jain, Sunjay Jain, Nitin Jain, Fundament Biochemistry. S. Chand & Company,
Ram Nagar, New Delhi.
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(Under Credit Based Continuous Evaluation Gradiystedn)

STP-306: INDUSTRIAL FERMENTATION
Credits: 0-0-2

Note: Students can use the Non-Programmable sciefiti calculator.

Handling and use of Microscope.
2. Microscopic examination of microorganisms likecterial, yeast, fungi etc.
Preparation and sterilization of culture medie Inutrient agar media, malt extract,
media, molasses agar media etc., preparation misshad stabs..
4. Acquaintance with different microbiological textues like inoculation, streaking,
plating, stabing etc., aseptic handling of cultenedia and pure cultures.
Isolation and development of a pure yeast celltur
Preparation of bacterial culture slides anchsigiby simple and Gram stains.
Dilution and plating of culture for total viabtell count.

Direct microscopic counting of the no. of cefisa culture suspension.

© © N o g

Differential counting of living and dead yeastls by direct microscopic examination.

Book Recommended:
1. Benson, H.J. (1969). Microbiological Applieats. A Laboratory Manual in General
Microbiology, Vth Edition, Won C. Brown, Publishers
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(Under Credit Based Continuous Evaluation Gradiystedn)

STP-307: INDUSTRIAL BIO-CHEMISTRY (LAB)

Credits: 0-0-2
Note: Students can use the Non-Programmable sciefiti calculator.

12.

Preparation of a buffer.

Absorption maxima of bromophenol blue dye.

Demonstration of Beer-Lambert's law.

Estimation of Carbohydrates by Anthrone method.

Determination of total Reducing Sugars in maadsy different colorimetric
methods including ICUMSA method.

Determination of protein by Lowry's method.

Determination of protein by Bradford's method.

Enzymatic hydrolysis of starch by amylases.

The determination of acid value of a fat.

. Determination of Nitrite content of effluents.

. Determination of Chemical Oxygen Value eaffluents by colorimetric and titricentric

methods.
Determination of Dissolved Oxygen Value and@dBemical Oxygen Demand Value of

effluents.

Recommended Book:

1.

An Introduction to Practical Biochemistry; David Plummer, (2001) McGraw Hill.
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(Under Credit Based Continuous Evaluation Gradiystedn)

STP-308: INDUSTRIAL | EDUCATIONAL TOUR
(Dec.l Jan.) 10 to 20 weeks

Credits: 0-0-3
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(Under Credit Based Continuous Evaluation Gradiystedn)

STP-206: OFF SEASON IN PLANT TRAINING (4 Weeks)
(1°-30" June)

Credits: 0-0-4
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B.TECH (SUGAR & ALCOHOL TECHNOLOGY) SEMESTER - VI
(Under Credit Based Continuous Evaluation Gradiystedn)

STL-401: CONFECTIONERY TECHNOLOGY

Credits: 3-1-0
Note: Students can use the Non-Programmable sciefiti calculator.

Unit |
Sugar, glucose and invert syrup and sugar free tewess, crystalline and non crystalline
confectionary, fondant, hard boiled candy, caratodlee, fudge, nut brittles, krokant, praline,
truffles, pulled sugar, marshmallows.

Unit 11
Fruit chews, jellies, gums, pastilles, turkish geti marzipan, lozenges, panning.

Defects in confectionary: sugar bloom.

Chewing gum and bubble gum. Packaging requirenwrgsgar confectionary.

Unit 111
Chocolate confectionary: Processing of cocoa be&iscolate refining, conching and
molding, enrobing, panning. Ingredients used incoltete. Cocoa butter substitutes. Fat bloom.

Packaging requirements of chocolate confectionary.

References:

1. The Science of Sugar Confectionary by W.P. &da, RSC Publishers.
2. The Science of Chocolate by Stephent Bec&€ Rublisher.

3. Chocolate, Cocoa and Confectionary SciencelTactinology by Bernard W. Minifie.
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B.TECH (SUGAR & ALCOHOL TECHNOLOGY) SEMESTER - VII
(Under Credit Based Continuous Evaluation Gradiystedn)

STL-402: TECHNOLOGY OF MALTING AND BREWING

Credits: 3-0-0
Note: Students can use the Non-Programmable sciefiti calculator.

UNIT-I

1. Barley production and trade, composition andicstre of barley. Preparation and
storage of barley for malting, suitability dffdrent cereals for malting, characteristics
of barley for malting and brewing, problem of domog and water sensibility.

2. Steeping techniques, Germination of barleyrphological, enzymatic and chemical
changes during malting, Role of Gibberellic acidnmalting, Techniques of malting
composition of malt, malting of wheat and othereeés.

3. Kilning, changes during kilning, Kilningdeniques.

UNIT-II

4. Quality evaluation of malt, special malts,Img techniques.

5. Significance of water quality in brewing prese

6. Mashing: changes during mashing, methods of mgskreatment of cereals used as

adjucts, properties and complications of using lactisi of different sources.
Filtration of wort and sparging.
7. Spent grain: composition and uses.
UNIT-1I

8. Techniques of wort boiling, changes during IngiJi hops, selection of hops,
acidification of mash, wort cooling, methods ofnfentation, management of primary
fermentation.

9. Lagering: objectives and techniques

10. Beer: composition, filtration, racking, pasieation & defects.

11. Application of malt in food: Baking, infant fdeetc.

12. Quality control-malt specifications and tesiqadures.

13. Brewing operations, constituents of hops. Bmgvwadjuncts

14. Bear quality—flavor, taste, alcohol contenteroical constituent etc. Head retention—
factors affecting head retention. Haze formation.

BOOKS:
1. Malting and Brewing Science Vol. I: Lewis andufg (1981)
2. Malting and Brewing Science Vol. Il: Lewis andihg (1982)
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(Under Credit Based Continuous Evaluation Gradiystedn)

STL-403: ENVIRONMENTAL POLLUTION AND MANAGEMENT

Credits: 3-1-0
Note: Students can use the Non-Programmable sciefiti calculator.

UNIT-I
Introduction:
a. Basics of ecology, ecosystems, biotic and abiotimponents, biogeochemical
cycles, Food chain, energy flows.
b. Concepts of environmental toxicology, dosgponse curve ; air, water soil

pollutants and their pathways to human beings dmir tinfluence on human
health, industrial hygiene and safety, need forirenmental pollution control,
emission standards.

C. Nature of processes in various specialized imigss sources of wastes, nature of
wastes, quantities of wastes, traditional fateuschswastes, environmental hazards
associated with such wastes.

2. Soil Pollution: Soil and its characteristics, pollutants dischargedoil (Solid, Liquid) ; solid

3.

and hazardous waste characteristics, impact omamaental health, wastes from
specific process industries and disposal, tireat schemes for solid and
hazardous waste, final disposal or residues. Atsepoint soil pollutant.

UNIT-II

Water Pollution : Water sources and uses, natural water charaotefssispended solids,
turbidity, color, odour, taste and other pbgk characteristics ; BOD, COD, DO,
inorganic and organic dissolved constituents anderotchemical characteristics ;
microorganisms, macro-organisms and such biologibakacteristics). Water polluting
wastes and their nature (oxygen demanding wastssase causing agents, synthetic
organic compounds, plant nutrients, inorganic, dbal®m and minerals, sediments,
radioactive substances, thermal discharges, oiBteWuse and corresponding quality
criteria, discharge standards for effluents. Tregiimof waste water using physical,
chemical and biological treatment processes. Setim treatment train. Residuals from
treatment, their processing and ultimate disposé@ste water treatment for wastes from

specific industries.



Texts :
1.
2.
3.
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(Under Credit Based Continuous Evaluation Gradiystedn)

UNIT-III

Air Pollution: Air and its characteristics, basis meteorojogynission sources, air

pollutants and their characteristics, air pollutistandards, control technologies for air
pollutants using physical and chemical procesdestacteristics of air pollution control

residues, disposal of such residues.

Pollution Prevention: Pollution control and remediation: Industrial prese waste
separation, Waste minimization, waste neat, contaminated site remediation
techniques, economics of pollution prevention galuand remediation.

Environmental Engineering by Peavy, Rowe aclidobanoglous, McGraw-Hill.
Industrial Waste Treatment by Eckenfelder, Mo@Hill.
Environmental Pollution Control Engineering; Rao, Wiley-Eastern.
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(Under Credit Based Continuous Evaluation Gradiygtedn)

STP-401: CONFECTIONERY TECHNOLOGY
Credits: 0-0-2
Note: Students can use the Non-Programmable sciefiti calculator.
Study the preparation of confectionary products:lik
Fondant
Hard boiled candy
Caramel Toffee
Butterscotch
Pulled sugar
Jellies and gums

Visit of confectionary industry
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B.TECH (SUGAR & ALCOHOL TECHNOLOGY) SEMESTER — VII

(Under Credit Based Continuous Evaluation Gradiygtedn)

STP-402: TECHNOLOGY OF MALTING AND BREWING

Credits: 0-0-2
Note: Students can use Non—Programmable scientifaalculators.
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Evaluation of physic-chemical characteristitbarley.
Determination of germination capacity of barley.
Estimation of mealiness in barley malt.
Determination of husk content of barley.
Preparation of malt.

Measurement of length of acrospire of barlejt.ma
Determination of "Exact" in barley malt.
Determination of diastatic activity in barley lina
Determination of Cold Water Extract of barleyltna
Determination of proteolytic activity in barleyalt.
Estimation of alcohol content in beer.
Determination of viscosity of wort.

Estimation of saccharificaiton time.

Quality testing of beer.

Visits to beer manufacturing industries.

Determination of alpha amylase activity in bgrl
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(Under Credit Based Continuous Evaluation Gradiystedn)
STP-403: SEMINAR

Credits: 0-0-2
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(Under Credit Based Continuous Evaluation Gradiystedn)

STL-406: Alcohol Technology

Credits: 3-1-0
Note: Students can use the Non-Programmable sciefiti calculator.

Unit-1
Brief Description about distillery, breweries & veines. Differences between operation and
process. Distillery Feed Stock. Feed stock selectiparameters influencing selection,
Fermentable sugars. Criteria for selection of ne#asfor production of ethanol. Alternative
feedstock for the process and feedstock flexibility

Unit-II
Details of Fermentation Process, Influencing patamse Material and energy balance over the
process. Reaction Kinetics & Process flow with mbhatance. Distillation process flows.
Distillation Principles. Types of Distillation: Vaam Distillation, Multi pressure Distillation,
Azeotropic etc. Distillation process with detaifscolumns used their construction, operational
dynamics, and operational parameters. Steps foimog Performance of Distillation
Columns, Effective utilization of column heat. $ping, Reboilers & Heat exchange. Pinch
Technology. Methods of calculation of steam requeat over the individual columns in the
process and overall steam requirements.

Unit-111
Rectification for the production of rectified spjrEthanol Production Technology, Various
Process for ethanol Technology, Molecular SievelyDrtion unit. Uses of ethanol. Heat &
Mass Balance. Distillation Process & instrumentati®istillery Environmental Problem &
Control, Different Effluent treatment Process, Gdtgulations for Environmental Protection,
Effluent Treatment and disposal, Process Manageifiesury.

Books:

1. The Alcohol Textbook 4th Edition, A Referenae the Beverage, Fuel and Industrial
Alcohol Industries, K.A. Jacques, PhD T.P. LyonsDMD.R. Kelsall.

2. Chemical Engineers HandbooK"(Edition) R.H. Parry & C.H. Chilton, McGraw Hill
Book Company.
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(Under Credit Based Continuous Evaluation Gradiygtedn)

STP-404: INDUSTRIAL TRAINING
4 months i.e. (Jan. — April) (Sugar / Alcohol)

Credits: 0-0-16

STP-405: RESEARCH PROJECT
Credits: 0-0-4



