Subject No. 51/2018  Approval to the lecture and practical schedules of the subjects
offered by the departments viz., Dairy Technology, Dairy
Engineering, Dairy Chemistry, Dairy Microbiclogy & Dairy
Business Management in the Faculty of Dairy Technology in
accordance with S5th Deans’ committee recommendations ........

It is to submit that the recommendations of 5% Dean’s Committee of ICAR have
been implemented in the Faculty of Dairy Technology, MAFSU, from the academic year
2016-2017. The lectures and practical schedule of newly adopted B. Tech (DT) syllabus in
the Faculty of Dairy Technology of all departments are submitted for the perusal and
approval of the Academic Council. (See ANNEXURE [, II, III, IV and V).

Hence the subject is submitted before Hon’ble Academic Council as per provisions

of MAFSU, Act 1998, Section 30 (Power and duties of Academic Council.) (1) and (2).
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ANNEXURE I

List of Courses offered by Department of Dairy Technology

Sr. No. | Discipline and Title of the Course Credits Hours

1 Market Milk 4 (3+1)

2 Traditional Indian Dairy Products 3(2+1)
Fat Rich Dairy Products 3 (2+1)

4 Condensed & Dried Milks 4 (3+1)

5 Cheese Technology 5(3+2)

6 Ice-cream & Frozen Deserts 3 (2+1)

7 By Products Technology 3 (2+1)

8 Packaging of Dairy Products 3(2+1)

9 Sensory Evaluation of Dairy Products 3 (2+1)

10 Food Technology - 1 3(2+1)

11 Dairy Plant Management 2 (1+1)

12 Waste Disposal & Pollution Abatement 2 (1+1)

13 Food Technology -1 3 (2+1)
Total 41 (27+14)
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ANNEXURE II

List of Courses offered by Department of Dairy Engineering

Sr. No. | Discipline and Title of the Course Credits Hours
| Workshop Practice 2 (1+1)
2 Fluid Mechanics 32+
3 Engineering Drawing 1 (0+1)
4 Thermodynamics 2 (1+1)
5 Heat & Mass Transfer 3(2+D)
6 Boilers and Steam Generation 2 (1+1)
7 Basic Electrical Engineering 3 (2+1)
8 Refrigeration & Air-conditioning 3 (2+1)
9 Dairy Engineering 3 (2+1)
10 Dairy Process Engineering 3 (2+1)
11 Instrumentation and Process Control 3 (2+1)
12 Food Engineering 3 (2+1)
13 Material Strength & Dairy Machine Design 3 (2+1)
14 Dairy Plant Design and Layout 2(1+1)
15 Energy Conservation and Management 2(1+1)
Total 38 (23+15)

92




ANNEXURE II1
List of Courses offered by Department of Dairy Chemistry

SN0 Discipline and Title of the Course Credit Hours
1 Physical Chemistry of Milk 3 (2+1)
2 Biochemistry 2 (1+1)
3 Human Nutrition 2 (1+1)
4 Chemistry of Milk 3(2+1)
5 Chemistry of Dairy Products 31(2%1)
6 Chemical Quality Assurance 2 (1+1)
7 Food Chemistry 3(2+1)
Total 18 (11+7)

3




ANNEXURE 1V

List of Courses offered by Department of Dairy Microbiology

Sr. No. | Discipline and Title of the Course Credits Hours
| Fundamentals of Microbiology 3 (2+1)
2 Microbiology of fluid milk 2 (1+])
3 Microbiology of Dairy Products 2 (1+1)
4 Starter Cultures and Fermented Milk Products 3(2+1)
5 Quality and Safety Monitoring in Dairy Industry 3 (2+1)
6 Food and Industrial Microbiology 3 (2+1)
Total 16 (10+6)
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ANNEXURE V

List of Courses offered by Department of Dairy Business Management

Sr. No.

Discipline and Title of the Course Credits
1 Milk Production Management and Dairy Development 3 (2+1)
2 Computer and Application Software Packages 2 (1+1)
3 Economic Analysis 2 (2+0)
4 Environmental Studies 2 (1+1)
5 ICT in Dairy Industry and Operation Research 4(2+2)
6 Fundamentals of Dairy Extension 32+

Marketing Management & International Trade 2 (2+0)
8 Communication Skills 2 (1+1)
9 Industrial Statistics 2 (1+1)
10 Entrepreneurship Development and Industrial Consultancy 2 (2+0)
11 Financial Management and Cost Accounting 3 (2+1)

Total 27 (18+9)

95







ANNEXURE No. I

List of Teaching / Lecture Schedule
Department of Dairy Technology

TEACHING SCHEDULE (V" Dean)

Course Title : Market milk Course No. DT-301 (Theory)
Course Credit: 4 (3+1) Semester II (V Dean)
Lecture No. ___ _Topics Date
1. Market milk mdustr‘_*,r in India and abroad
28 Distinctive features of tropical dairying as compared to those of the tropical
climate of developed countries.
3. Collection and transportation of milk
4. Organization of milk collection routes
54 Practices for collection of milk
6. Preservation of milk at farm
7. Natural m1crob1al inhibitors in milk
8. Lactoperox1dase system
9. Reception and treatment (pre-processing steps) of milk in the dairy plant:
Reception, chilling, clarification and storage of milk
10. Reception and treatment (pre-processing steps) of milk in the dairy plant:
i Reception, chilling, clarification and storage of milk
11. General practices of reception and treatment of milk
12. Homogenisation: Definition, pre treatments, ‘theories, synchronization of
homogenizer with operation of pasteurizer (HTST)
13. Homogenisation: Definition, pre treatments, theories, synchronization of
homogenizer with operation of pasteurizer (HTST)
14, Homogenisation: Definition, prc treatments, thcories, synchronization of
homogenizer with operation of pasteurizer (HTST)
15. Effect of homogenization on physical properties of milk.
16. Bactofugation: Theory and microbiology
17. Bactofugation: Theory and microbiology
18. Thermal processing of milk
19. Principles of thermal processing: kinetics of microbial destructlon thermal
) death curve, Arrhenius equation, D value, Z value, F value, Q) value
20. Principles of thermal processing: kinetics of microbial destruction, thermal |
death curve, Arrhenius equation, D value, Z value, F value, Qo value |
21, Principles of thermal processing: kinetics of microbial destruction, thermal |
death curve, Arrhenius equation, D value, Z value, F value, Q¢ value; factor
_ affecting on thermal destruction of m.o.
22} Definition and description of processes: Pasteurization
23. Definition and description of processes: Pastcunzatlon thermlsatlon,
sterilization, UHT Processing
24. | Definition and description of processes: sterilization, UHT Processing
25, Definition and description processes: Pasteurization, UHT Processing
26. | Product control in market milk plant
27— Product control in market milk plant
28. Defects in market milk
29. Defects in market milk
30. Manufacture of special milks: toned, doub]ed toned, reconstituted, recombined
31. Manufacture of special milks: flavoured, homogenized, vitaminised and sweet |
acidophilus milk .
322 Manufacture of specual mllks toned, doubled toned, reconstituted,
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recombined

33. Manufacture of sterilized milk.

34. Distribution systems for market milk.

358 UHT processing of milk

36. Relevance of UHT processing in the tropical climate

37. UHT plants: Description. Direct, Indirect, with upstream and downstream

homogenization, third generation UHT plants.

38. UHT plants: third generation UHT plants.

39. UHT plants: Description. Direct Indirect, with upstream and downstream
homogenization, third generation UHT plants.

40. Aseptic packaging, types and sysiems of packaging

41. Sterilizing packages, filling systems

42, Technical control in the UHT plant

43, Shelf life and tests for UHT milk.

44, Nutritive value of milk.

45. Nutritive value of milk.

46. Effect of heat processing on nutritive value
47. Cleaning and sanitization of dairy equipment
48. Cleaning and sanitization of dairy equipment

[ TEACHING SCHEDULE (V" Dean)

| Course Title : ‘Market Milk Course No_ DT- 301 (Practical)
Course Credit: 4 (3+1) Semester II {V Dean)
Practical No. Topics Date

1 Familiarizatio_r;: with equipments for reception of milk ir;ﬁl_;iant.
2 Familiarization with equipments for reception of milk in plant.
3. Pretreatments Chilling, clarification, filtration.
4. Pretreatments Standardization and numericals relatmg to it

: 5. Prctreatments Standardlzatlon and numericals relating to it
6. 'Cream separation: parts of separator and the process.
7. Operation of LTLT, HTST pasteurizer, laboratory steriliser /
8. Operation of LTLT, HTST pasteurizer, laboratory steriliser |
9. Preparation of special milks; toned, double toned milk
10. Preparation of special milks; standardized milk
11. Preparation of special milks, ﬂavoured milk
12, Preparation of special milks; “sterilized milk
13. Cleaning of storage tanks, cream separators, HTST plants; manual

| cleaning and CIP

14. Detection of adulterants and preservatives in milk

L 15. Assessment of homogenisation efficiency in milk
16. Strength of common detergents and sanitizers used in market milk plant

Suggested Readings

1 e-Courses by NDRI, Karnal : Dairy Technology ICAR ¢-Courses

2 Outlines of Dairy Technology by Sukumar De: Oxford University Press, New Delhi (2001)

3 Food Engineering and Dairy Technology by H.G. Kessler: Verlag A. Kessler, Fraising (F.R.
Germany) (1981)

4 Technology of Indian milk products by Aneja R.P., Mathur B.N., Chandan, R.C., and Banerje,
A K. : Dairy India Yearbook (2002)

S Dairy Science and Technology by Pieter Walstra, Jan T.M. Wouters, Tom J. Geurts.: 2™ Ed. CRC

Press, Boca Raton, FL, USA (2006)
9+



Department of Dairy Technology

TEACHING SCHEDULE (V" Dean)

Course Title ; | Traditional Indian Dairy Products | Course No DT-302 (Theory)
Course Credit: | 3 (2+1) Semester 111 (V" Dean)
Lecture No. Topics Date

1.

Status and significance of traditional Indian milk products in India

25 Khoa: Classification, types, standards and definition

3. Methods of manufacture and preservation, factors affecting yield of khoa

4. Mechanization in manufacture of khoa

5] Khoa based sweets : Burfi, Peda, Milk cake, Kalakhand, Gulabjaman and
their compositional profile

6. Manufacture practices of Burfi, Peda

7. Manufacture practices of Milk cake, Kalakhand, Gulabjaman

8. Rabri and Basundi: Definition, Standards & Product identification,

9. Rabri and Basundi: Process description

10. Rabri and Basundi :factors affecting yield, physico-chemical changes during
manufacture

11. Channa: Product description, standards and method of manufacture

12. Channa: packaging and preservation

13. Chhana-based sweets: Definition & Standards :Rasogolla, Sandesh,
Rasomalai

14. Mechanization of manufacturing process of rasogolla

15. Mechanization of manufacturing process of sandesh

16. Mechanization of manufacturing process of rasmalai

17. Chhana-based sweets :advances in preservation &packaging

18. Paneer: Product description, standards

19. Pancer : method of manufacture

20. packaging and preservation

21. Mechanization of Paneer manufacturing/packaging process

22. Chakka/Maska: Product description, standards,

23. Shrikhand method of manufacture

24, small scale and industrial process of production

25. packaging and preservation aspects

26. MistiDahi: Product description

27 Mistidahi :method of manufacture and packaging process

28. Kheer and Payasam: Product description

29, Kheer and Payasam: methods of manufacture

30. innovations in manufacturing and packaging processes

3118 Biopreservative principles in enhancing the self-life of indigenous milk
products

321 Role of active packaging in cnhancing the self-life of indigenous milk

products
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Department of Dairy Technology

TEACHING SCHEDULE (V" Dean)

Course Title: | Traditional Indian Dairy Products | Course No DT-302 (Practical)
Course Credit: | 3 (2+1) Semester II (V" Dean)
Practical No. Topics Date
1% Preparation of Khoa from cow milk
2k Preparation of Khoa from buffalo milk
3 Preparation of Khoa from concentrated milk
4, Preparation of Burfi, Peda, Kalakand
5 Preparation of Milkcake and Gulabjamun.
6. Preparation of Paneer from cow milk.
7. Preparation of Paneer from buffalo milk.
8. Preparation of Paneer from mixed milk.
9. Preparation of Sandesh.
10. Preparation of Rasogolla.
11. Preparation of kheer.
12. Preparation of Rabri.
13. Preparation of Misti Dahi,
14. Preparation ofChhaka.
15} Preparation of Shrikhand.
16. Visit to industry
Suggested Readings

1 Sukumar De. 2005. Outlines of Dairy Technology. Oxford University Press, New Delhi.

2 Aneja, R. P.; Mathur, B. N.; Chandan, R. C.; Banerjee, A. K,, 2002, Technology of Indian Milk

Products:

3 Dairy Technology ICAR E- course

4 Y.H. Hui. 1993. Dairy Science and Technology Handbook, Vol. I, IT and III. Wiley-VCH, USA




Department of Dairy Technology

TEACHING SCHEDULE (V Dean)

Course Title : Fat Rich Dairy Products Course No DT-303 (Theory)
Course Credit: | 3(2+1) Semester I1I (V Dean)
Lecture Topics

No. Date

1. Status of fat-rich dairy products in India and abroad

2. Cream: a) Definition & Legal standards

3 Efficiency of cream separation and factors affecting it; control of fat
concentration in cream

4. Control of fat concentration in cream

5. Planning and operating a cream production unit) neutralization,
standardization, pasteurization and cooling of cream.

6. Planning and operating a cream production unit) neutralization,
standardization, pasteurization and cooling of cream

Tk Preparation properties of different types of cream; table cream, sterilized
cream, whipped cream, plastic cream, frozen cream and chip-dips
(cultured cream)

8. Properties of different types of cream: table cream, sterilized cream,
whipped cream, plastic cream, frozen cream and chip-dips (cultured
cream)

9. UHT processing of cream

10. | Factors affecting quality of cream

11. | Ripening of cream

12. | Packaging, storage and distribution, defects (non-microbial) in cream
and their prevention

13. | Packaging, storage and distribution, defects (non-microbial) in cream
and their prevention

14. | Butter: a) Introduction to the butter making process

15. | Composition, Classification and Legal standards

16. | Theory of chumning

17. Technology of Butter manufacture, Batch and continuous methods

18. | Over-run in butter; control of fat loses in butter-milk

19. | Packaging, storage and transportation

20. | Defects in butter

21. | Uses and Rheology of butter

22, | Butter making equipment: Construction, operation, care and
maintenance of cream separators, coolers and vacreator

23. | Factory butter churn and continuous butter making machine

24. | Special butters and related products:

25. | Manufacture, packaging, storage and properties of whey butter,
flavoured butter, whipped butter

26. | Renovated butter/fractionated and polyunsaturated milk fat products

27. | Vegetable oil-blended products and low-fat spreads.

28. | Manufacture, packaging, storage and characteristics of margarine of
different types

29. | Manufacture, packaging, storage and characteristics of margarine of
different types.

30. | Ghee and butter oil: Methods of ghee making-batch and industrial
processes, innovations in ghee production, procedure, packaging and
preservation of ghee; utilization of substandard milk.

31. | Ghee: Composition and changes during manufacture fat constants

32. | Butternil: Manufacture of hutternil. nackaging and storaee.
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Department of Dairy Technology

TEACHING SCHEDULE (V Dean)

Course Title : Fat Rich Dairy Products Course No DT-303 (Practical)
Course Credit: | 3 (2+1) Semester II1 (V Dean)
Practical Topics Date
No.

1% Standardization, neutralization, pasteurization and cooling of cream

2. Preparation of sterilized cream.

3! Study of construction and operation of the power operated butter churn

4. Study of construction and operation butter packaging machine

5! Study of construction and operation butter packaging machine.

6. Preparation of cooking butter by the hand operated churn

7. Preparation of cooking butter by the hand operated churn

8. Manufacture of table butter using the power-driven churn.

9. Preparation of ghee from fresh cream

10. Preparation of ghee from fermented cream

I1. Preparation of ghee from ripened butter

128 Preparation of ghee from butter (Desi method)

13. Preparation of ghee by prestratification method

14. Preparation of desi butter Study and operation of continuous ghee plant

15. Preparation of desi butter Study and operation of continuous ghee plant

16. Standardization, neutralization, pasteurization and cooling of cream

Sugpested Readings

1 Outlines of Dairy Technology Sukumar De

2 | Food Engineering and Dairy Technology H.G. Kessler

3 | Modern Dairy Processing: Advances in Milk Processing R.K.Robinson

4 | Technology of Indian milk products Ancja R.P., Mathur B.N., Chandan, R.C., and
Banerjee, A.K.

5 | Dairy Science and Technology Pieter Walstra, Jan T.M. Wouters, Tom J. Geurts.

6 | Dairy Technology: Dairy Products & Quality Control S. Singh

7 e- course NDRI Karnal
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Department of Dairy Technology

1__.. —_—

TEACHING SCHEDULE (V" Dean)

| Course Title : Condensed & Dried Milk | Course No DT-304 (Theory)
| Course Credit: 4 (3+1) Semester 111 (V" Dean)
LectureNo. | ______ Topics Date

1. Hlstory, status and scope in India and abroad

2. Definition and legal standards for evaporated and condensed milks

3. Grading and quality of raw milk for condensed milks and evaporated milk

4. Pretreatments for Concentrated Milks l

5. Manufacturing techniques: Basics of evaporators |

6. Condensed milk

1k Manufacture of sweetened condensed milk

8. Manufacture of sweetened condensed milk- operations

9. Manufacture of evaporated milk

10. Pilot sterilization and heat stabilization for evaporated milk
11. Recombined concentrated milks-raw materials
122 Recombined concentrated milks-processing
13. Physico-chemical changes during manufacture of condensed milk:Changes
Caused by Concentration, Effect of sterilization on viscosity of product, Increase
in viscosity by progressive coagulation of milk proteins, Effect of storage on
i viscosity .
14, Sweetened Condensed Milk :Age thickening , Maillard browning, Oxidative
changes, Lactose crystallization
15. | Heat stability of milk
16 Heat stability of condensed milk
[ 17 Def_'e_c_t_s__l_r__l_s__weetened condensed milks: Causes
18. | Defects in sweetened condensed milks: Prevention
19. | Defects in evaporated milks
| 20. | Freeze concentration
2 1 Membrane concentration
22 Dried Milks: history and status in India and abroad
Grading and quality of raw milk for dried milks
23. Technology of dried milks: Drum or roller drying
Classification of Drum Dryers
Flow of Product, Drums, Moisturc Removal
24, Factors Affecting Production from a Drum Drier
Operation and Maintenance
25, Freeze, vacuum and foam drying:
Introduction, Advantages, Disadvantages, Vacuum Drying
Foam Drying, Advantages and Limitations
26. Spray drying: Introduction
- Heating of the air, Atomizing the concentratc in the air
27. Mixing hot air and atomized liquid
| Scparating powder and consumed drying air
28. Aggregation of powder partlcles . Second-stage drying Drying Functlons
29. Classification of spray dryers, Characteristics of spray driers
30. Air heating: Air Filter, Air Heater _The direct and semi direct heating systems
Counter Current versus Parallel Current Flow
318 Atomization: Introduction, Advantages of Atomization
Types of Atomizers, Change of State of the Drying Air
32. Seperation of air and powder; Introduction, Methods, Types of Separators,
) Cyclone separators, Cloth collectors or bag filters
3 Wet serubher or lionid device Conline the Pawder
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34, | Technology of dry milks
Instantization, Introduction, Products, Spray drying, agglomeration
Rewet agglomeration
35! Factors affecting instantiztion:
36. Physico-chemical changes taking place during manufacture of dried milks: WPN
- index and heat denaturation
37. Manufacture of SMP, WMP F
38. | Manufacture of heat classified powders
103 Physical properties of dried milk
40. Defects in dried milk during manufacture and storage, their causes and prevention
41. PFA, BIS and International standards for dried milk
42. Manufacture of infant foods, malted milk foods and other formulated dried
| products
43. Manufacture of cheese spread powder
44, Manufacture of ice cream powder
45. Manufacture ofcream powder
46. Manufacture office butter powder
47. Manufacture office whey powder
48. | Management of condensed and dried milk industry
TEACHING SCHEDULE (V" Dean)
Course Title : Condensed & Dried Milk Course No DT-304 (Practical)
Course Credit: 4 (3+1) Semester III (V" Dean)
Practical No. Topics Date
1, Evaluation of milk quality for concentrated and dried milk preparation
2. Evaluation of milk quality for concentrated and dried milk preparation
3. Standardization of milk for preparation of condensed, evaporated and
dried milk
4. Standardization of milk for preparation of condensed, evaporated and
dried milk - B
| 58 | Manufacture of plain skim conc. Milk
L 6. Manufacture of plain skim conc. Milk
L 1k Manufacture of sweetened condensed milk
8. Manufacture of sweetened condensed milk
9% Manufacture of cvaporated milk
10. Manufacture of evaporated milk
11" | Concentratlon of milk by membrane processing
12. Manufacture of SMP by spray drying
13. Manufacture of SMP by roller drying
i 14. Manufacture of SMP by roller drying
15. Manufacture of Instant milk powder
16. | Manufacture of Instant milk powder
Suggested Readings

1 Technological Advances in Condensed & Dried Milk : Dr. J. David

Technology of Condensed & Dried milk : H.G Patel

2
3 Drying and Dehydration of Foods : H-W.V. Loesecke
4 Dairy Powder and Concentrated products : Tammine

o3




Department of Dairy Technology

TEACHING SCHEDULE (V" Dean)

Course Title : Cheese Technology Course No DT-405 (Theory)
Course Credit: 5 (3+2) Semester IV (V™ Dean)
Lecture Topics
No. Date

14 Origin and history of development of cheese manufacture,

2 Status and scope in dairy industry.

£} Definition, standards

4, classification of cheese.

5! Basic principle: Acidification

6. Coagulation of milk

h Synersis and drainage of curd

8. | Salting of cheese

9. | Ripening of cheese

10. | Cheese additives- legal usage

11. | Cheese additives- legal usage

12. | Cheese preservatives- Inhibitory salts

13. | Milk quality in relation to cheese manufacture- Amount & composition

14. | Factors affecting quality of milk

15. [ Changes in milk after production

16. | Inhibitory substances

17. | Treatment of milk for cheese making- Chilling and cold storage

18. | Heat treatment, Homogenization , Concentration

19. | Role of starter culture in relation to cheese quality- Defination , classification,

Characteristic

20. ‘| Factors affecting performance of starter culture

21. | Rennet preparation and its substitute

22. | Factors affecting residual rennet activity

23. | Role of rennet in cheese making

24, | Role of milk constituents

25. | Changes during ripening,.

26. | Action of rennet on milk in relation to cheese manufacture.

27. | Manufacture of cheese: Cheddar

28. | Manufacture of Gouda cheese,

29. | Manufacture of Swiss cheese

30. | Manufacture of Mozzarella cheese

31. | Method and principal of Mozzarella cheese

32. | Manufacture of Cottage cheese

33. | Changes during manufacture and ripening of Cheddar cheese

34. | Manufacture of processed cheese

35. | Manufacture of cheese spread

36. | Manufacture of processed cheese food

37. | Manufacture of processed cheese spread

38. | Manufacture of processed cheese food

39. | Defects: their causes and prevention.

40. | Defects: their causes and prevention.

41. | Packaging of cheese

42. | Storage and distribution of cheese

43. | Recent advances in cheese industry

44. | Mechanization of cheese
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45. | Acceleration of cheese
46. | Methods of cheese acceleration
47. | Automation in cheese industry
48. | Cheese yield ~Defination and formule
TEACHING SCHEDULE (V" Dean)
Course Title : Cheese Technology Course No DT-405 (Practical)
Course Credit: 5(342) Semester IV (V" Dean)
Lecture Topics
No. Date
1. Familiarization with equipments, accessories, and cheese varieties
h Standardization numerical
31 Standardization numerical
4. Preparation of starter cultures. {
5. Study of factors affecting rennet action in relation to curd characteristic. |
6. Manufacture of Quarg cheese
Ik Manufacture of Cheddar cheese
8. Manufacture of Cottage cheese
1, Manufacture ‘of Gouda cheese.
10. | Manufacture of Cottage cheese.
11. | Manufacture of swiss cheese.
12. | Manufacture of Mozzarella cheese ]
13. | Manufacture of processed cheese
14. | Manufacture of processed cheese spread
15. | Manufacture of gouda cheese.
16. | Analysis of cheese : composition of checse
Suggested Readings |
1 Cheese making: KG Upadhyay (
2 Modem Dairy Technology : Vol 2 RK Robinson
3 Dau:y Science & Technology Handbook vol 2: YH Hui
4 | Technology of Cheese Making II edition: Law & Tammme
5 . Cheese making : A. Eck ]
6 Cheese: Chemistry, Physics & Microbiology 11 edition PF Fox
7 Process Cheese : Zehren & Nusbaum
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Department of Dairy Technology

TEACHING SCHEDULE (V" Dean)

Course Title : Ice cream & Frozen Dessert | Course No DT-406 (Theory)
Course Credit: 3(2+1) Semester IV (V Dean)
Lecture Topics
No. Date

1. History and development of ice cream and frozen desserts industry.

2. Status of ice cream industry in India and abroad

3. Definition of ice cream

4. Classification of ice cream

5. Composition & standard of ice cream & other frozen dessert

6. Dairy ingredients in ice cream.

1k Stabilizers and emulsifiers — classification, types, properties and role in ice

cream.

8. Stabilizers and emulsifiers — selection, mechanism of action, influence on mix
and ice cream, proprietary stabilizer blends

9. Technology aspects of ice cream manufacture

10. | Technology aspects of ice cream manufacture

11. | Preparation of ice cream mix — standardization, blending, homogenization

12. | Preparation of ice cream mix - pasteurization, cooling, ageing and flavour
addition.

13. | Thermodynamics of freezing and calculation of refrigeration loads

14. | Types of freezers

15. | Refrigeration control / instrumentation

16. | Refrigeration control / instrumentation

17. | Hygiene, cleaning and sanitation of ice cream plant,

18. | Effect of process treatments on the physico-chemical properties of ice-cream
mixes and ice cream.

19. | Effect of process treatments on the physico-chemical properties of ice-cream
mixes and ice cream

20. | Effect of process treatments on the physico-chemical properties of ice-cream
mixes and ice cream,

21. | Effect of process treatments on the physico-chemical properties of ice-cream
mixes and ice cream,

" 22, | Processing and freezing of icc-cream mix.

23. | Processing and freezing of ice-cream mix.

24. [ Control of over run,

25. | Packaging, hardening, storage and shipping of ice-cream,

26. | Packaging, hardening, storage and shipping of ice-cream,

27. | Defects in ice cream, their causes and prevention,

28. | Defects in ice cream, their causes and prevention,

29. | Recent advances in ice-cream industry (flavorings, colorings, fat replacers,
bulking agents).

30. | Recent advances in ice-cream industry (flavorings, colorings, fat replacers,
butking agents).

31. | Plant management

32. | Nutritive value of ice-cream

\o¢




Department of Dairy Technology

TEACHING SCHEDULE (V" Dean)
Course Title : Ice cream & Frozen Dessert | Course No DT-406 (Practical)
Course Credit: 3(2+1) Semester IV (V Dean)
Lecture Topics
No. o Date
. 1. Calculation of standardlzntlon of ice-cream mixes. 1
! 2. Calculation of standardlzatxon of ice-cream mixes.2
' 3. Calculation of standardlzatlon of ice-cream mixes.3
4. Manufacture of plain and frult flavored ice-cream.
5. Manufacture of chocolate. |
6. Manufacture of fru1t and nut ice cream. |
1k Preparation of sherbetsflces
8. Preparation . of soft ‘served and filled ice-cream,
9. Manufacture of | kl_._l__lﬁ \
10. Manufacture of kulfi.
11. | Studyof continuous and batch type freezers. |
12. | Study of continuous and batch type freezers. ‘
13. | Manufacture of ice-cream by continuous process.
14. | Determination of overrun in ice cream

15 Factorj»,r visit.

16 | Calculation of standardization of ice-cream mixes. 1

Suggested Readings
I Ice-Cream. 5"Edn. By H. Douglas Geff,
2 Handbook of Ice-Cream — Technology & Formulae by EIRI Board of Consultants and Engineers.
3 The Science of Ice-Cream. 2™ Revised Edn. By Chris Clarke.
4 Ice Cream by V. Bhandari
5 E — Course (NDRI)
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Department of Dairy Technology

TEACHING SCHEDULE (V" Dean)

Course Title : By Product Technology Course No DT-507 (Theory)
Course Credit: 3 (2+1) Semester V (V Dean)
Lecture Topics
No. Date
1. Status and availability in India and Abroad
2. Utilization of dairy by-products
3. Associated economic and pollution problems
4. Physico-chemical characteristics of whey, buttermilk and ghee residue
5} By-products from skim milk: Casein: types of commercial casein and their

specifications

6. Manufacturing processes of casein with basic principles involved

ik Industrial and food uses of caseins

8. Manufacture of sodium and calcium caseinate

9. Physico-chemical properties of sodium and calcium caseinate

10. | Functional properties of sodium caseinate and calcium caseinate

11. | Food applications of sodium caseinate and calcium casienate

12, | Manufacture of casein hydrolysates and its industrial application

13. | Co-precipitates: types, their specifications, manufacturing processes with basic
principles involved, functional properties and food applications.

14. | Whey processing:a) Fermented products from whey

15. | Whey processing:a) Fermented products from whey

16. | Whey processing:a) Fermented products from whey

17. | b)Beverages from whey

18. | b) Beverages from whey

19. | ¢) Deproteinized and demineralized whey

20. | d) Condensed whey

21. | d) Condensed whey

| . 22. | e)Dried whey, types and their specification, manufacturing techniques..

23. | F) Utilization of whey products, Application of membrane processing for whey
processing.

24. | Whey protein concentrates: a) Methods of isolation with basic principles
involved, physico-chemical properties of whey proteins concentrates

25. | b) Functional properties and food applications of WPC. Lactose: methods for
the industrial production of lactose, refining of lactose, uses of lactose and
hydrolysis of lactose.

26. | b) Functional properties and food applications of WPC. Lactose: methods for
the industrial production of lactose, refining of lactose, uses of lactose and
hydrolysis of lactose.

27. | Butter milk processing: a) Condensed butter milk b} Dried butter milk c)
Utilization of butter milk products.

28, | Butter milk processing: a) Condensed butter milk b) Dried butter milk c}
Utilization of butter milk products.

29. | Ghee residue: Composition, processing and utilization.

30. | Ghee residue: Composition, processing and utilization.

31. | Nutritional characteristics of by products

32. | Nutritional characteristics of by products

\o




Department of Dairy Technology

TEACHING SCHEDULE (V" Dean)
Course Title : By Product Technology Course No DT-507 (Practical)
Course Credit: 3 (2+1) Semester V (V Dean)
Lecture Topics
No. Date
1 Manufacture of edible casein frorn_cow and buffalo milk
2% Manufacture . of rennet casein
th Manufacture of sodium caseinate
4. Manufacture of calcium caseinate
J. Manufacture - of co-precipitate ~
6. | Isolation of whey proteins by cold precipitation technique
7. | Manufacture of whey proteins, concentration by ultra filtration process
8. Manufacture of whey drinks
9. Manufacture of dried whe}r
10. | Manufacture of lactose .
11. | Chemical analysis of whc}r protein concentrates
12. | Chemical analysis of lactose
13. | Microbiological analysis of casein and dned whey
14. | Incorporation of whey protemconcentrates in processed cheese foods
15. | Manufact_l_l__rc_of coffee whitener
16. | Manufacture of edible casein from cow and buffalo milk
| Suggested Readings
1 Qutlines of Dalr}r Technolog}r by Sukumar De
[ 2 Technological advances in dairy by-products (March 18- April 7, 1997) - Dairy Technology
Division, NDRI, Kamnal
3 Concentrated and Dried Dairy Products by MarijanaCaric
4 E-Course by NDRI, Karnal
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Department of Dairy Technology

TEACHING SCHEDULE (V" Dean)

Course Title : Packaging of Dairy Products | Course No DT-508 {Theory)
Course Credit: 3 (2+1) Semester V (V Dean)
Lecture Topics
No. Date

1 History of Package Development

2 Importance Of Packaging

3. | Selection Of Packaging Materials

4. Characteristics Of Paper, Corrugated Paper, Fiber Board And Wood

54 Characteristics Of Glass

6. Characteristics Of Metals And Metallic Containers

1k Characteristics Of Plastics

8. Sources Of Different Plastic Materials And Process Of

Manufacture

9. Forms Of Different Plastic Materials

10. | Newer Forms With Combination Of Two Or More Ingredients

11. | Foils And Laminates - Characteristics And Importance In Food
Industry

12. | Characteristics Of Retort Pouches

13. | Forms Of Packages Used For Packaging Of Food And Dairy
Products.

14. | Legal Requirements Of Packaging Materials And Product
Information

15. | Packaging Of pasteurized milk.

16. | Packaging Of UHT Sterilized Milk.

17. | Aseptic Packaging.

18. | Packaging Of Fat Rich Dairy Products - Butter And Ghee.

19. | Packaging Of Coagulated And Desiccated Indigenous Dairy Products and their
Sweetmeats.

20. | Packaging of concentrated and dried milks including baby food.

21. [ Packaging of functional dairy/food products

22. | Vacuum And Modified Atmosphere Packaging (Map)

23. | Eco Friendly Packaging.

24. | Active Packaging

25. | Different Methods Of Package Sterilization, Importance Of
Such Methods And Principles

26. | Different Methods Of Coding And Standards Of Labeling Of Food
Packages

27. | Scope Of Aseptic Packaging And Pre-Requisite Conditions For
Aseptic Packaging. Description Of Equipments (Including
Aseptic Tank) And Machines

28. | Micro-Processor Controlled Systems Employed For Aseptic
Packaging

29. | Package condition and quality assurance aspects of aseptic packaging

30. | Microbial aspects of Packaging Material As Sources Of
Contamination

31. | Disposal Methods Of Waste Packages

32. | Packaging Systems. Hazards from packaging material in food.

o




Department of Dairy Technology

TEACHING SCHEDULE (V" Dean)

Course Title : Packaging of Dairy Products | Course No DT-508 (Practical)
Course Credit: 3 (2+1) Semester V (V Dean)
Lecture Topics
No. | o Date
1. Identlﬁcatlon of packaging materials.
2. Flame Hot wire test.
3. Testing of papers/paperboards: Percentage moisture & Grease resistance.
4. Testing of papers/paperboards: Water absorptiveness & Grammage.
sl Testing of papers/paperboards: Teanng resistance and Bursting strength.
6. Testing of glass bottle - resistance tothg_gnal shock
7. | Testing of plastics — Thickness |
8. Testing of laminates — Thickness

O

Water vapour transmission rate(WVTR}

10. | Grease resistance.

11. | Packagmg of different dairy products by using prepak machmes

12. | Packaging of different dairy products by vacuum packagmg machines.

13. | Identification of packaging materials.

14. | Flame Hot wire test.

15. | Testing of papers/paperboards: Percentage moisture & Grease resistance.

16. | Testing of papers/paperboards: Water absorptiveness & Grammage.

Suggested Readings

] Food Packaging: Facts and Principles by G. L. Robcrtson
2 A Handbook on Food Packaging Buy P. Jagc_)_lq John

3 Food Packagmg by N. Khetrapal and D. Punia

4 Modem Packaging Technology by EIRI

5 Izgssons from E- Courses by NDRI, Kamnal.
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Department of Dairy Technology

TEACHING SCHEDULE (V Dean)

Course Title : Sensory Evaluation of Dairy Products Course No DT-609 ,{Tha;ﬂ)

relation to consumer acceptability and economic aspects.

| Course Credit: | 3(2+1) Semester VI (V Dean)
Lecture Topics
No. ) L Date
1 Introduction, definition, importance and application of sensory evaluation in

2 Terminology related to sensory evaluation.

3 Design and requirements of sensory evaluation.

4 Basic Pflf{cglf)iés senses. ;n“d"s:éngdfy peféeptlon

5,7 | Physiology of sensory organ-tongue, ear and nose.

8 Classification of tastes and odour, threshold value
Factor affecting senses, visual, auditory tactile & other responses

9 Measurement of sensation intensity.

10 Fundamental rules for sconﬁ"é '&Er;arng of milk & milk products
" 11 [Procedure & type of texture

12 Difference tests (paired comparison, due — trio, triangle), ranking, scoring,
hedonic scale and descriptive tests.

13 Panel selection, screening and training of judges;Requirement of sensory

' evaluation, sampling procedure, Factor influencing sensory measurements

14 | Judging and grading of milk -

15 | Desirable and undesirable characteristics of fermented milks, sensory
evaluation of dahi, yoghurt, chakka, shrikhand, lassi and other fermented
drinks.

16 Desirable and undesirable characteristics of fermented milks, sensory ]
evaluation of dahi, yoghurt, chakka, shrikhand, lassi and other fermented
drinks.

17 - 18 | Sensory attributes of fresh and rip_e;ﬁt‘a'd?h"e}se.
19 Sensory evaluation of cream -

20 | Butter: spemﬁc requirements of high grade butter, undesirable attributes of
butter, butter score card, sensory evaluation of butter.

2 l__ Ghee - gradc > of ghee special requirements of quality ghee, defects in ghee, ghee
score card, sensory evaluation of ghee.

22 | Frozen ice cream: Desirable and undesirable characteristics of ice-cream,
sensory evaluation of Ice cream.

23 Desirable and undesirable characteristics of kulfi and milk sherbets. Sensory
evaluation of kulfi and milk sherbets.

24 Concentrated Milks: Desirable attributes and defects, Judglng and grading of
evaporated and condensed milks.

25 Dried Dairy Products: Desirable and undesirable characteristics of dried dairy
products. Judging and grading of dried dairy products.

26 Heat desiccated Indian dairy products & Khoa based sweets: Desirable and

. undesirable characteristics of different types of khoa based, i.e._Peda,
gulabjamun etc.

27 Sensory evaluation of khoa based sweetes.
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[ 28 | Acid coagulated Indian milk products : desirable characteristics of panner and

' defects, judging and grading of panner.

29 Chhana and chhana based Sweets: Desirable and undesirable characteristics
of Chhana and Chhana based sweets Sensory evaluation of chhanaand
chhanabased sweets.

30 Objectives, methods, , types ¢ of questlonnalres development of questionnaires

31%32 Interrelatlonshlp between sensory properties of dairy products with
| instrumental and physic chemical tests.

TEACHING SCHEDULE (V Dean)

Course Title :

Sensory Evaluation of Dairy Products | Course No | DT-609 (Practical)

Course Credit:

3 (2+1) Semester | VI{V Dean)

_ Practical No.

Topics

Date

| Determination of threshold value for basic tastes.

Determination of threshold value for various odours.

Selection of sensory evaluaticen panel

Training of judges, for recognition of certain common flavour and
texture defects.

Sensory evaluation of milk

Sensory evaluation of cream.

Sensory evaluation of butter and ghee.

Sensory evaluation or condensed and evaporated milk.

0] 08 | 2H S ta :".“":.“l-z—‘i

Sensory evaluation of milk powders.

10.

Sensory evaluation of cheese and related products.

11,

Sensory evaluation of frozen products.

12,

Sensory evaluation of khoa and khoa-based sweets.

13.

Sensory evaluation of chhana and chhana based sweets.

14,

Sensory evaluation of dahi and fermented dairy products.

15.

Preparation of milk and milk products with defects, techniques for
simulation,

16.

Novel techniques of sensory evaluation.

Suggested Readings

1 | The sensory evaluation of Dairy Products. 2*°Edn by SE Clarke

P3P Lessons from E- Course by NDRI

| 2| Advances in judging of Dairy products. Souvenir NDRI
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Department of Dairy Technology

TEACHING SCHEDULE (V Dean)

Course Title : Food Technology I Course No DT-610 (Theory)
Course Credit: | 3(2+1) Semester VI (V Dean)
Lecture Topics
No. T - Date
Ly Status of food processing industries in India and abroad |
2. Magnitude and inter- dependence of dairy and food industry, prospects for
future growth in India
3. | Harvesting of fruits and vegetables
4. | Transportation and storage of fruits and vegetables
5. | Post harvest processing of fruits and vegetables
6. | Peeling, blanching and sizing of fiuits and vegetables
7! Canning, Drying and Freezing of fruits and vegetables
8. Juice processing- General steps in juice processing
9. | Role of enzymes in fruit
10. | Juice extraction, equipments and methods of fruit juice extraction
11. | Preservation of fruit juices and fruit juice clarification,
12. | Concentration of fruit juices and fruit juice powders
13. | Fruit juice processmg Orange and tangerine, Lemon and lime j juice ,Apple
juice and Grape juice
14. | Fruit juice processing ; Nectars, pulpy juices and tropical blends, Vegetable
juices |
15. | Jam, Jelly and Marmalade
16. | Role played by pectin , sugar & acid in _;clhed fruit products ol
17. | Fruits and vegetable preserves and Glazed and Crystallized fruits
18. | Tomato base products: Juice, puree _i_l_{l_d paste
19. | Tomato base products: Sauce and Ketchup
20. | Pickles: Definition, Pnnc1ple‘qntd_’[:¢phnolog}r of pickles
21. | Beverages — Classification, scope, carbonated non-alcoholic beverages
22. | Manufacture of carbonated non-alcoholic beverages
23. | Fruit beverages and drinks, additives for fruit based beverages
24. | Coffee: Production practices and structure of coffee/cherry. Coffee proccssmg
including roasting, grinding, brewing extraction, dehydration and
aromatization
25. | Instant coffee — i
26. | Tea-Introduction and Types: green, red and yellow. Tea leaf processing
27. | Technology of confectionery foods- a} Candies, b) Chewing gums and bubble |
gums - '
28. | c) Toffees, Caramels and Standards of confectionery products
29. | Chocolate products: Cocoa bean processing
___30. | Chocolate liquor and Standards of confectionery products
31. | Functional foods: Introduction-Phytochemicals
32. | Milk ingredients as nutraceuticals. Fiber-rich food products

e




Department of Dairy Technology

TEACHING SCHEDULE (V Dean)

—Cours_t_: Title: | Food Technolog}f__l Q_ourse No DT-610 {Practical}t
Course Credit: 3(2+1) Semester VI (V Dean)
Practical Topics Date
No. ] L

1. | Manufacture of toffees and caramels

2. | Testing the efficacy of blanching process

3. | Drying of fruits and vegetables

4. | Preparation of fruit based drinks and beverages: Ready-to-servednnk

5. | Preparation of fruit based drinks and beverages: Nectar

6. | Preparation of fruit based drinks and beverages: Squash |

7. | Whey-fruit based beverages

8. | Manufacture of fruit jam

9. | Manufacture of fruit jelly

10. | Manufacture of chocolate confectlons

11.| Manufacture of tomato ketchupftomato sauce

12. | Manufacture of soups.

13.| Manufacture of fruit preserve

14. | Manufacture of candied fruits

15.| Manufacture of fruit bar

16.| Manufacture of pickles

Suggested Readings
1 | Food Science 57edn. By B. Snlaxml
2 Foods: Facts and Principles by ShakuntalaManey
3 Fcience by H. Potter and JH Hotchkiss
4 A textbook of Food Science and Technology 2““Edn by Avantina Sharma
'5 Food Science by Experiments and Application by MohiniSethi i and Eram Rao.
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Department of Dairy Technology

TEACHING SCHEDULE (V Dean)

Course Title : Dairy Plant Management Course No DT-811 (Theory)
Course Credit: | 2 (1+1) Semester VHI {V Dean)
Lecture Topics
No. Date
1. Production management, definition, function and structure of production
management
24, Production planning and control, work study and measurement of
motion and time study
3 Efficiency of plant operation: product accounting, setting up norms for
operational and processing losses for quantity, fat and SNF, monitoring
efficiency.
4. | Plant Operations: Energy conservation and Auditing,
ok Product and process control, Control charts, Process Sigma
6. Efficiency factors losses, Financial and Managerial efficiency.
7. Provision for Industrial Legislation in India, particularly in dairy
industry, Factory Act & Regulations.
8. Human Resource Management: Personnel Management, Manpower
planning, recruitment, training, transfer, promotions policies
9. Job specifications, Job evaluation,
10. | Job enhancement, Job enrichment,
11. | MBO, working conditions
12. | Safety hazards: hazards prevention,
13. | Security for plant machinery and the employees
14. | Plant Maintenance.
15. | Prevention & Break-down maintenance: Spare parts inventory, tools &
lubricants, etc
16. | Food hygiene: personnel hygiene, plant hygiene, water quality, etc.

1




Department of Dairy Technology

TEACHING SCHEDULE (V Dean)

Course Title : Dairy Plant Management Course No DT-811 (Practical)
Course Credit: | 2 (1+1) Semester VIII (V Dean)
Practical Topics Date
No.
I. Flow process charts of different milk products. — Heat desiccated and
Acid coagulated products
2. Flow process charts of different milk products. — Heat desiccated and
Acid coagulated products
3 Flow process charts of different milk products — Fermented dairy
products
4, Flow process charts of different milk products — Fermented dairy
products
5! Flow process charts of different milk products- Frozen dairy products
6. Flow process charts of different milk products- Frozen dairy products
Tk Flow process charts of different milk products- Concentrated & Dried
Dairy Products
8. Identification of steps of material losses on Dairy plants.
9. Identification of steps of material losses on Dairy plants. — Factors
affecting losses
10. | Identification of hazardous processes and equipment’s, safety and
precautions.
11. | Identification of hazardous equipment’s.
12. Important steps for safety and precautions in dairy Industry
13. Identification of common lubricants- Types of common lubricants
14. Uses of common lubricants.
15. Lubricants used in Dairy Industry.
16. Lubricants used in Dairy Industry.
Suggested Readings

1. E-Course, NDRI, Karnal

2. Dairy Plant Management by D, B, Puranik

3. Dairy Plant Operations by J. David.

4. Dairy Plant Enginecring & Management bu Tufail Ahemad
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Department of Dairy Technology

14. | Waste treatment_ilrocess in a dairy processing plant:

TEACHING SCHEDULE (V Dean)
Course Title : | Waste Disposal & Pollution Abatement | Course No DT-812 (Theory)
Course Credit: [ 2 (1+1) Semester VIII (V Dean)
Lecture Topics
No. Date
1" Wastes discharged from dairy plants: An overview
23 Wastewater discharged from a) Milk receptxon dock
3. | b)Liquid milk processing section,
4. . ¢) Butter and ghee manufacturing
5t d) Ice-cream and condensed milk manufacturing
6. e) Milk powder manufacturing
7. | ) Cheese and paneer manufacturing
8. Packaging wastes.
9. Environmental issues in effluent discharge:
10. | a) Effects on waterways
11. | b) Effects on land i
12, | c) Effects on the atmosphere
13. | d) Solid waste

15. | Wastewater treatment options for A Dairy Processing Plant

16. | Calculation of wastes discharged and the economics thereof

TEACHING SCHEDULE (V Dean)

Course Title: | Waste Disposal & Pollution Abatement | Course No DT-812 (Practical)
Course Credit: | 2 (1+1) | Semester VIII (V Dean}
Practical Topics Date
ik Waste Utilization processes - Introduction B
2. | Waste Utilization processes — Techniques & Preventive measures
Various treatments in waste disposal - Aerobic methods

| Various treatments in waste disposal — Liquid Waste treatment

Analysis of cleaning agents and sanitizers.- Analysis of Hardness of Water

Reports and records maintenance of dairy plant. — Types of Records

3

4

5 »

6. Analysis of cleaning agents and sanitizers. — Alkalinity determination
7

8

Reports 2 and records maintenance of dairy plant. — Quotation & &Purchase Process

9. Opcratlonal precautions.

10. CIP cleaning. — Various methods of CIP used in Dalr}r

1Dk Centralized CIP System - Introduction

12. CIP System : Process and Speciﬁcatioh_é

13. Waste Utilization processes - Introduction
14. Waste Utilization processes — chhmques & Preventive measures
15. Various treatments in waste dlsposal Aerobic methods e
i 16. Various treatments in waste disposal — Liquid Waste treatment
Suggested Readings
1 E-Course, NDRI, Karnal
2 Dairy Plant Management by D. B. Puranik
3 Sewage Disposal and Air Pollution Engineering- S. K. Garg, Khanna Publications
4 Dairy Plant Engineering & Management bu Tufail Ahemad
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Department of Dairy Technology

TEACHING SCHEDULE (V Dean)

Course Title : Food Technology 11 Course No DT-813 (Theory)
Course Credit: | 3(2+1) Semester VIII (V Dean)
Lecture Topics

No. Date

Cercal grains, legumes and oilseeds: Structure and composition of cereals,
legumes and oilseeds,

2. Cereal grains, legumes and oilseeds: Structure and composition of cereals,
legumes and oilseeds,

3. Milling of paddy, quality factors of rice grains, processing of rice bran oil,

4. Milling of paddy, quality factors of rice grains, processing of rice bran oil,

w} Instant rice, quick cooking rice, canned rice

6. Milling technology of wheat,

74 Criteria of wheat flour quality, improvers for wheat flour, Types of wheat
flour,

8. Criteria of wheat flour quality, improvers for wheat flour, Types of wheat
flour,\

9. Milling technology of maize, wet milling of comn,

10. | Milling technology of barley, malting of barley

11. | and its utilization in manufacture of value added food products including
malted milk foods,

12. | Dehulling and processing technology of important pulses,

13. | Dehulling and extraction of oil in major oilseed crops like soy bean, mustard,
sunflower, ground nut,

14. | Dehulling and extraction of oil in major oilseed crops like soy bean, mustard,
sunflower, ground nut,

15. | Vegetable protein concentrates/isolates,

16. | Utilization of oil cake in food formulation.

17. | Bakery and Snack technology: Technology of bread, biscuits, crackers and
cakes,

18. | Technology of manufacturing process of Pasta foods- Macaroni, Noodles and
Spaghetti,

19. | Technology of manufacturing process of Pasta foods- Macaroni, Noodles and
Spaghetti,

20. | Technology of breakfast cereals: corn flakes, puffed, extruded snacks, Potato
chips.

21. | Meat, fish and egg technology: Development of meat, poultry, egg and fish
industry in India

22. | Meat, fish and egg technology: Development of meat, poultry, egg and fish
industry in India

23. | Pre-slaughter care, handlmg and ante-mortem inspection of animal, Stunning
and slaughtering techniques,

24, | Pre-slaughter care, handling and ante-mortem inspection of animal, Stunning
and slaughtering techniques,

25. | Postmortem inspection, rigor mortis and conversion of muscle to meat
Slaughter house sanitation,

26. | Postmortem inspection, rigor mortis and conversion of muscle to meat
Slaughter house sanitation

27. | meat hygiene and zoonotic diseases, Processing of poultry meat,

28. | Egg and egg products — quality assessment of egg, Cleaning and sanitation,

29.

Egg and egg products — quality assessment of egg, 1) Cl




30. | Types, handling, transportation and marketing of fish, Preservation of fish.,

31. | Cleaning and sanitation, Waste management of food processing plants.

32. | Cleaning and sanitation, Waste management of food processing plants

TEACHING SCHEDULE (V Dean)

Course Title : Food Technology II Course No DT-813 (Practical)
Course Credit: [ 3 (2+1) Semester VIII (V Dean)
Practical Topics Date
No.

1. Manufacture of barley malt

2! Determination of cooking quality of rice.

3. Manufacture of bread and bun.

4. Manufacture of biscuits.

5. Manufacture of biscuits.

6. Preparation of noodles.

7 Preparation of cake.

8. Manufacture of potato chips.

9. Preparation of malt based food products

10. Manufacture of malted milk foods

11. | Manufacture of soy beverage and tofu

12. | Manufacture of soy beverage and tofu

13. | Preparation of salami

14, | Manufacture of chicken pickle.

15. | Manufacture of chicken pickle.

16. | Manufacture of barley malt

Suggested Readings

1 1

e-Courses NDRI, Karnal

Outlines of Dairy Technology Sukumar De

| Food Engineering and Dairy Technology H.G. Kessler

Modemn Dairy Processing: Advances in Milk Processing R.K. Robinson

| BN

Banerjee, A.K.

Technology of Indian milk products Aneja R.P., Mathur B.N., Chandan, R.C., and

(28

=~

Dairy Science and Technology Pieter Walstra, Jan T.M. Wouters, Tom J. Geurts.

Dairy Technology: Dairy Products & Quallty Control S. Singh
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ANNEXURE No. II

List of Teaching / Lecture Schedule Practical Schedule
Department of Dairy Engineering

TEACHING SCHEDULE (V" Dean)

Course Title : Workshop Practice Course No. DE-101 (Theory)
Course Credit: 1+1=2 Semester I (V Dean)
Lecture No. Topics Date

1. Introduction to workshop practice, Safety, care and precautions in workshop

2! Introduction to Wood working tools and their use, Carpentry.

31 Pattern making, Mould material and their applications

4. Heat treatment processes: importance and types, hardening, tempering

51 Heat treatment processes . Annealing, normalizing

6. Metal cutting , Welding: Principle and types, gas welding

7. Important terms related to welding, Techniques of welding

8. Arc welding, Importance of Welding rod and its types

9. Smithy and forging operations: Smithy and forging tools and equipment

10. The bench: Flat surface filing, Chipping, Scraping Marking out, Drilling and

Screwing.
11. Use of jigs and fixtures in production
12. Introduction to Lathe machine, Operation on lather machine, Types of lathe
machine

13, Milling machine: types and operation

14, Introduction to Shaper and planer

1:5% Introduction to Drilling and boring machines

16. Introduction to Grinder, CNC machines
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Department of Dairy Engineering

TEACHING SCHEDULE (V" Dean)
Course Title : Workshop Practice Course No. DE-101 (Practical)
Course Credit: 1+1=2 Semester I (V Dean)
Practical No. Topics Date
18 Safety and precautions in workshop, Study of commonly used tools in
workshop
28 | Study of Lathe machine.
3 Study of radial drilling machine.
= 4. Study of milling machine.
5. Study of different operations on lathe machine (Tumning, Tapering,
| Finishing). _ _
6. Study of different operations on lathe machine (Facing, Threading,
Reducing). ¥
ik Study of chisels. j
8. Study of Bench grinder.
i, Study of arc welding.
10. Study of inert gas welding.
- 11. Simple exercises in Soldering and brazing,
[ 12. Study of carpentry tools.
[ 13. Study of Basic joints in carpentry.
14. Study of saws and its operations.
135. Simple exercises in Filing.
16. Study of different operations on wood lathe
Suggested Readings
A course in Workshop Technology and Practice By B. S. Raghuwanshi
L Elements of Work Shop Technology Vol I By Hajra Chodhary

Elements of Work Shop Technology Vol II By Hajra Chodhary

| e course material
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Department of Dairy Engineering

TEACHING SCHEDULE (V" Dean)

Course Title : Fluid Mechanics Course No. DE-102 (Theory)
Course Credit: 2+1=13 Semester I (V Dean)
' Lecture No. Topics

1. Introduction to fluid mechanics, Units and dimensions, Properties of fluids

21 Static pressure of liquids i |

3. Hydraulic pressure, absolute and gauge pressure, pressure head of a liquid |

4. Pressure on vertical rectangular surfaces |

5! Compressible and non compressible fluids |

6. Surface tension, capillarity === |

Tk Pressure measuring devices, simple, differential, micro manometer

8. Inclined manometer, mechanical gauges, Piezometer
9. ‘Numerical on determination of pressure exerted by liquid column
10. Fluid flow: Classification, steady uniform and non uniform flow, Laminar
| and turbulent

1% Numerical on Laminar and turbulent flow

12. Continuity equation, Bernoulli’s theorem and its applications.

13. Numerical on Bemoulli’s theorem

14. Flow  through pipes: Loss of head, determination of pipe diameter.

15. Numencal on Loss of head, determination of pipe diameter.

16. Determination of discharge, friction factor, critical velocity

17. Flow through orifices, mouthpleces , notches and weirs

18. Vena contracta, hydraulic coefficients, discharge losses, Time for emptying a
tank.

19. Numericals on hydraulic coefficients, discharge losses, Time for emptying a
tank.

20. Loss of head due to contraction, enlargement at entrance and exit of pipe.

21. Numericals on Loss of head due to contraction, enlargement at entrance and
exit of pipe

22. External and internal mouthpleces types of notches, rectangular and
triangular notches, rectangular weirs

23. Venturimeters, pitot tube ~

24, Rota meter ; working, constructional features, advantages and dlsadvantages

25, Water level point gauge, hook gauge. )

26. Dimensional analysis: Buckingham’s theorem application to fluid flow
phenomena

27. Dimensionless number : Reynolds number, Froude number, Weber Number

28. Pumps : Classification, reciprocating, centrifugal pump and their
introduction o

29. Centrifugal pump: Working, Classification and design

30. Reciprocating Pump: Working, Classification and design

3 18 PUMP: Pressure variation, work efficiency. Types of chambers, selection
and sizing.

32. Calculation of NPSH
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Department of Dairy Engineering

TEACHING SCHEDULE (V" Dean)

Course Title : Fluid Mechanics Course No. DE-102 (Practical)
Course Credit: 2+1=3 Semester I (V Dean)

[ Practical No. Topics Date
1. Study of basic of fluid mechanics
T4 Study of U —tube manometer
38 Study of pressure losses in pipe and fittings
4. Verification of Bernoulli’s theorem
5. Determmatlon of critical Reynold’s number by Reynold’s apparatus
6. Determmatlon of discharge coefficient for venturi, Orifice, V-Notch
1k Study of Rotameter
8. Study of reciprocating pump
9. Study of centrifugal pump
10. Study of gear pump
11. Study of different types of valves
12. Numerical on Pressure exerted by liquid column
138 . Numerical on continuity equation and caplllarll:y
14, Numerlcal on Bernoulii;s theorem
15. Numerical on emptying time for a tank

- 16. Numerical on Venturimeter, orifice, weir

| Suggested Readings

Text book of Fluid Mechamcs by R. S. Khurmi

| A Textbook of Hydraullcs Fluid Mechamcs and Hydraulic Mechamcs by R. S. Khurmi

A Textbook of Fluid Mechanics and H}rdrauhc Machines by R K. Bansal

e course matengl
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Department of Dairy Engineering

TEACHING SCHEDULE (V™ Dean)

Course Title : Engineering Drawing Course No. DE-103 (Practical)
Course Credit: 0+1=1 Semester I (V Dean)
Practical No. Topics Date
1. Introduction to engineering drawing and Tools used for engineering
drawing, Drawing of lines and its types,
2. Drawing of lettering and dimensioning, types of lettering, types of
dimensioning.
3. Drawing of scales: Plain scale, diagonal scale,
4, Drawing of scales: Comparative scale
5. Drawing of scales: Vernier scale
6. Projection, Types of Projection
7. Orthographic Projection (First quadrant drawing),
8. Orthographic Projection (Third quadrant drawing)
9. Perspective Projection
10. Drawing of screw threads; Types of threads and terminologies used in lit
11. Screw fastening: Types of nuts, types of bolts, stud,
12. Drawing of rivets and riveted joints forms of rivet heads, types of
riveted
13. Drawing of keys, types of keys,
14, Drawing of cotter joint, pin joints, types of cotter joints, pin joints
15. Drawing of shaft bearings.
16. Journal bearings, pivot bearings, collar bearings
Suggested Readings

Engineering Drawing By N. D. Bhatt

Machine Drawing V. N. Panchal

e course material
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Department of Dairy Engineering

TEACHING SCHEDULE (V" Dean)

Course Title : Thermodynamics Course No. DE-204 (Theory)
Course Credit: 1+1=2 Semester II (V Dean)
Lecture No. Topics Date

1. Importance and applications of thermodynamics in Dairy/Food processing.

2 Basic concepts: Thermodynamic systems, propetties.

3. State, processes, cycles, energy.

4. The Zeroth Law of Thermodynamics.

5 Ideal gases: Equation of state, Compression and expansion of gases

6. The first Law of Thermodynamics: Internal energy, enthalpy.

1k Analysis of non-flow processes

8. Analysis flow processes.

9. The second Law of Thermodynamics: Thermodynamic.

10. Temperature scale, Carnot cycle, heat engine, entropy, reversibility,

availability.

11. Air Cycles: Otto, Diesel, dual cycles and their efficiencies.

12. Plotting the air cycles on p-V, T-S, p-h diagram etc.

13. 1.C. Engines: Concepts, Classification.

14. Working of two stroke and four stroke cycle.

1158 S.I engines and C.L engines.

16. Parts of I.C. engine, Performance of IC engines.
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Department of Dairy Engineering

TEACHING SCHEDULE (V" Dean)

Course Title : Thermodynamics Course No. DE-204 (Practical)
Course Credit: 1+1=2 Semester I (V Dean)
Practical No. Topics Date
1. A visit to dairy/ food processing plant showing the thermodynamics
applications/ devices.

2, Study of 2-stroke engines

3. Study of 4-strokes IC engines working

4. Study of S.I. engines working

5" Study of C.I. engines working

6. Study of multi-cylinder IC engine

ik Study of modern fuel injection systems of 1.C. engines.

8. Study of diesel fuel supply system (pump and fuel injector) of 1.C.

engine.

9. Study of fuel supply system of a petrol engine

10. Study of cooling system of an I.C. engine (air cooling).

11. Study of cooling system of an 1.C. engine (water cooling).

12. Study of lubrication system of I.C. engine.

13. Study of Solar water heater and appliances,

14. Study of solar lighting system

15. Study of biogas plants and appliances

16. Study of air compressor
Suggested Readings

A Textbook of Thermal Engineering By R. S. Khurmi and J.K. Gupta

Fundamentals of Engineering Thermodynamics By Dr. R. Yadav

Engineering Thermodynamics by P. K. Nag 4" edition

e course material
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Department of Dairy Engineering

TEACHING SCHEDULE (V™ Dean)
Course Title : Heat & Mass Transfer | Course No. DE-205 (Theory)
Course Credit: 2+1=13 Semester II (V Dean)
Lecture Np. 'r Topics Date
l. Basic heat transfer process: thermal conductivity, convective film co-
| efficient
s Stefan Boltzman's constant and equivalent radiation co- -efficient
L 3% Overall heat transfer co-efficient, physical properties related to heat transfer.
4, Worklng principles and apphcatlon of various instruments for measuring
temperature.
5. One-dimensional steady state conductlon
6. Theory of heat conduction
ik | Fourier’s law, Derivation of Fourier’s equation in Cartesian coordinates
8. Study of Linear heat flow through slab and cylinder.
9. Study of Linear heat flow through sphere.
10. Cylinder and sphere with non-uniform thermal conductivity.
1Wl% Concept of electrical analogy and its application for thermal circuits
12. Heat transfer through composite walls and insulated plpehnes
R '3 S| ‘Heat transfer through insulated plpehnes
14, Steady-state heat conductlon with heat dissipation to environment
15. Introduction to extended surfaces (FINS) of umform area of cross- -section.
16. Equation of temperature dlsmbutlon with different boundary condltlons
17. Effectiveness and efficiency of the FINS.
18. Introduction to unsteady state heat conduction.
| I 9 Convection: Forced and free convection
20. Use of dimensional analysis for corrclating variables affecting convection
heat transfer >
21. Concept of Nusselt number Prandtl number
22. Reynolds number Grashoff number.
23. Some important empirical relations used for determination of heat transfer
coefficient. )
24. | Heat Exchangers: General discussion, fouling factors,
25. Jacketed kettles, LMTD,
| 26 Paralle] and counter flow heat exchangers,
27. Shell and tube and plate heat exchangers,
28. Heat exchanger design.
29. Application of different types of heat exchangers in dairy and food industry
30. Mass transfer: Flck’s Law of diffusion
sDi, Steady state d1fﬁ1510n of gases and liquids through solids
32. Equimolal diffusion Mass transfer co-efficient and problems on mass
L transfer.
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Department of Dairy Engineering

TEACHING SCHEDULE (V" Dean)

Course Title : Heat & Mass Transfer Course No. DE-205 (Practical)
Course Credit: 2+1=3 Semester II (V Dean)
Practical No. Tb;i::g
Il Determlnatlon of therrnal conductivity: milk, solid dairy & food products.
23 Determination of overall heat transfer co-efficient of Shell and tube heat
exchangers used in Dairy & Food Industry. ,
3. Determination of overall heat transfer co-efficient of plate heat exchangers
used in Dairy & FoodIndustry.
4. Determination of overall heat transfer co-efficient of Jacketted kettle used
in Dairy & Food Industry.
51 Studies on heat transfer through extended surfaces.
6. Studies on temperature distribution and heat transfer in HTST pasteurizer.
% Design problems on heat exchangers.
8. Study of various types of heat exchangers.
9. Design problems on Mass Transfer Heat transfer in tubular heat exchanger
10. Cocurrent/ counter flow Heat transfer through composite wall.
14% Cocurrent/ counter flow Heat transfer through composite wall.
12. Heat transfer through lagged pipes.
139 'Heat transfer through natural convection
14. ‘Heat transfer through forced convection.
1158 Determination of thermal conductivity of metal rod.
16. Study of heat transfer through pin/fin
Suggested Readings

A Course in Heat and Mass Transfer By Arora and Domkundwar

Heat and Mass Transfer by P. K. Nag

e course material
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Department of Dairy Engineering

TEACHING SCHEDULE (V" Dean)

Course Title : Boiler & Steam Generation | Course No. DE-206 (Theory)
Course Credit: i+1=2 Semester II (V Dean)
 Lecture No. “Topics Date
: e Fuels: Chemxcal properties, Calonﬁc value and its determination

2. Fuel Bumers Fuel combustion anal;;'sw

3. Renewable energy sources: Concepts, classification, Types and descnptlon
of renewable energy sources

4. Properties of steam: Properties of wet, dry saturated superheated steam

5. Use of steam tables.

6. Use of Mollier cl charts

7 Analysis of energy input in steam generatlon and heat gain in steam
consumption.

8. Steam generators: Definition, classification, fire tube boilers, water tube
boilers, Boiler performance parameters

9 Boiler mountings and Boiler accessories.

10. Layout of steam pipe-line and expansion joints

11. Introduction to Indian Boiler Regulation Act.

12. Boiler Draught: Definition, importance and classification of draught,

13. Natural and artificial draught,

14. Calculation of Helght of chimney, Draught analysis.

15. Air Compressors: Definition, classification

16. Reciprocating, Single and multi-stage remprocatmg compressors and their
theoretical analysis.
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Department of Dairy Engineering

TEACHING SCHEDULE (V" Dean)

Course Title : Boiler & Steam Generation | Course No. DE-206 (Practical}
Course Credit: 1+1 =2 Semester II (V Dean)
Practical No. Topics Date
18 To study the steam generation process using p-h chart.
2. Study of steam and its various types.
3! To study different types of boilers with the help of Lab models: Babcock
Wilcox boiler
4, To study different types of boilers with the help of Lab models: Cochran
boiler
5% To stud}r Boiler mountings.
6. To study Boiler Accessories
Tk ' To study steam-line layout
8. J Study of different types of steam traps.
9} | . Industrial exposure visit to plant with steam _gp_h_z_a_tggt}_ ______
10. | Study of Fire tube low pressure boiler installed in a dairy processing
|
| plant.
11. ' Study of Fire tube low pressure boiler installed in a dairy processing
plant.
12. Study of water softening plant installed with boiler in a dairy processing
plant,
13. Numericals on calculation of height of chimney.
14. Numericals on air required for burning the fuel.
15. Numerical on determination of calorific value of fuel.
16. Determination calorific value of fuel by using bomb calorimeter.
Sugpested Readings

A Text Book of Thermal Engineering by R. S. Khurmi and J. K. Gupta

Fundamentals of Engineering Thermodynamics by R. Yadav

Engineering Thermodynamics by P. K. Nag 4™ edition

e course material
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Department of Dairy Eng__m ering
TEACHING SCHEDULE (V™ Dean)

Course Title : Basic Electrical Engineering | Course No. DE-207 (Theory)
Course Credit: 2+1=3 Semester II (V Dean)
 Lecture No. | Topics Date

1. | Alternating current ﬁmdamentals

2k, Generation of alternating current or voltage magnitude of induced EM.F.

3. Altcmatmg current, R.M.S value and average value of an alternating current.

4. Phase relation and vector representation

5! _Cycle, Time period, Frequency, Amplitude, Phase and Phase Difference.

6. Root - Mean Square Value, Average value, Form Factor, Crest or Amphtude Factor.

7. Pol}r—phase Circuit: - Generation of Poly-phase Voltage, Phase Sequence.

8. Interconnection of Three Phases such as Star Connection and Delta Connection and
their respective value of current and voltages.

9. Energy Measurement by using Single and Two Watt-meters.

10. Transformers: - Working Principle of Transformer.

11. Construction featurcs of Core and Shell type transformer, Elementary theory of an
Ideal Transformer.

2. E.M.F. Equation of a Transformer, Vector diagram of transformer with and without

! load.

13. Transformer losses, voltage regulanon and efficiency of transformer.

4. Construction and working on a Single Auto-transformer, Different parts of a 11/0.4
KV, Distribution Transformer.

15. Three Phase Induction Motor: - Fundamental w working principles, Production of
rotating magnetic fields, construction.

16. Different types of Rotor such as Squnrrel Cage and Phase wound rotors, Starting of
induction motors using Direct on Line (DOL) and Star-Delta Starter.

178 Soft starter and variable frequency drives.

18. Single Phase Induction Motors: - Introduction, Different types of single phase
induction motors such as Split Phase.

19. Capacitor type, Shaded Pole type, Universal or AC series motors, Repulsmn start
induction run motor, Repulsion — induction motor.

20. DC Machine:- Construction and operation of DC generator, types of generators and
their various characteristics.

21. DC motors: Torque speed characteristics of DC motors, Starting and speed control of
DC motors by using 3-point DC Starter.

22. Altemators - Elementary working prmmples Different parts of an Alternators.

23. Relatlon between Speed and Frequency, E.M.F. equation in Alternators.

24, Different types of Circuit Breaker and its use. Introduction to DG set system.

25. Electric Power Economics: - Economics of Generation of electrical energy and related

| important terms such as, load curve, connected load, Maximum Demand.

26. Demand Factor, Average load or demand, Load Factor, Diversity factor and its

: significance, Capacity Factor or Plant factor.

27. Utilization Factor, Plant Operating Factor and Selection of Units and related numerical,
Various types of Tariff used for calculation of electricity bill.

28. Lighting system: Introduction to industrial lighting system.

29. | Energy Management and Power Factor Corrections: - Types of energy.

30. Energy Management, Concept of Energy Audit.

3L Concept of Power Factor, Disadvantages of low power factor, Causes of low power
factor.

321 Various methads of improving low power factor, Location of power factor correction |
equipment, Advantages of power factor improvement, |
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Department of Dairy Engineering

TEACHING SCHEDULE (V" Dean)

Course Title : Basic Electrical Engineering | Course No. DE-207 (Practical)
Course Credit: 2+1 =3 Semester II (V Dean)
Practical No. Topics Date

1" Introduction to various basic circuits of parallel wiring, stair case wiring,
fluorescent light fitting.

2! Study of voltmeter and ammeter.

3. Study of energy meter.

4. Study of voltage and current relationship in case of Star connected load.

5. Study of voltage and current relationship in case of Delta connected load.

6. Measurement of power in 3-phase circuit; for a balanced load, using watt
meters.

7. Measurement of power in 3-phase circuit; for a unbalanced load, using watt
meters.

8. Measurement of iron losses of Single Phase transformer by conducting
open circuit test,

9. Measurement of Copper losses of Single Phase transformer by conducting
short circuit test.

10. Starting and reversing the speed of a single phase induction motor.

I1. Starting and reversing the speed of a three phase induction motor using
Direct on Line (DOL) Starter.

128 Starting and reversing the speed of a three phase induction motor using
manual Star Delta Starter.

13. Starting and reversing the speed of a DC shunt motor using 3-point DC
Starter.

14. Starting of slip-ring induction motor by manual and automatic Slip-ring
Induction Motor Starter.

15. To determine the relation between induced armature voltage and speed of
separately /self excited DC Shunt Generator.

16. Study of generator: construction and operation.

" Suggested Readings

A Text Book of Electrical Technology Vol I and Vol II by Theraja B.L.

A Textbook of Electrical Engineering by Sanjiv Kumar

e course material
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Department of Dairy Engineering

_ TEACHING SCHEDULE (V" Dean) ) B
Course Title : Refrigeration & Air Conditioning | Course No. 'DE-308 (Theory)
| Course Credit: | 2+1=3 Semester III (V Dean)
| Lecture No. | : Topics | Date
1. Basic refrigeration cycles and concepts : Standard rating refrigerating machines '
2k, Elementary vapour compression refrigeration cycle with reciprocating, rotary and
centrifugal compressors -
3. Theoretical vapour compression cycle, departure from actual vapour compression
cycle, representation on T- and p-h diagrams
4. Comparison of working of refrigerator, heat pump and heat engine
5. | Numerical on COP of refrigerator, heat engine and heat pump
6. Mathematical analysis of vapour compression refrigeration system
7. Refrigerants: Primary and secondary refrigerants, common refrigerants (Ammonia,
Freon, HFC, HCFC etc), Brine,
8. Properties of refrigerants and comparison
9. Multi-pressure refrigeration system: applications
10. Multiple vapour compression_refrigeration system: for different conditions
11. Multiple vapour compression_refrigeration system: for different conditions
S 12! Multiple vapour compression _refrigeration system: for different conditions
]3% Numerical on muitiple vapour compression refrigeration system :
14. Multi evaporators with single stage and muiti stage compression and expansion system:
concept and applications _ :
]I Multi evaporator vapour compression refrigeration system : its types
L 16. Multi evaporator vapour compression refrigeration system : its types
17. Numerical on multiple evaporator vapour compression refrigeration system
i8. Working , control and mathematical analysis of above systems
= 19. Compressor: Working, Construction, types and cycle
20. Condenser: Working, Construction and types
21. Evaporator : Working, Construction and types
k. 22. Expansion Valve: Working, Construction and types
23. Controls and Safety Devices as used in different refrigeration applications. Capacity
control methods, _ !
| 24, Refrigeration Piping: Purpose, Types, Materials, Fittings and Insulation. B
25. Design and Balancing of Refrigeration System: Basic elements of design of individual
components and a complete refrigeration system. Input and Output design parameters,
Balancing of components of refri geration system for optimum performance. _
26. Absorption Refrigeration Systems: Simple vapour absorption refrigeration systems,
Actual Vapour absorption refrigeration system, Refrigerant absorbent pairs, Absorption
cycle analysis.
27. Cryogenic Freezing: Cryogenics, cryogens, properties, applications, cryogenic freezers.
28. Psychrometry: Definition, properties of moist air, psychrometric charts, psychrometric
processes; Cooling/ Heating coils, humidifiers and dehumidifiers, Temperature and
humidity measurements and controls.
29. Air-conditioning Systems: Types of cooling loads and their calculation, Design
conditions for Human and Industrial air conditioning systems, )
| 30. Analysis of different air-conditioning systems with the help of psychrometric chart.
314 Cold Storage: Types of cold storages, Types of cooling loads in cold storages used for
food/ dairy products; _
32. Construction and operation of cold storage. Insulating materials and vapour barriers.
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Department of Dairy Engmeenng

TEACHING SCHEDULE (V" Dean)

Course Title : Refrigeration & Air Conditioning | Course No. DE-308 (Practical)
Course Credit: 2+1=3 Semester I (V Dean)
Practical No. Topics Date

1. - Study of different types of Refrigeration tools generally used in installation
and maintenance of a refrigeration plant/ equipment including charging and
leakage-detection tools.

2. Study of specification, components, operation, control, maintenance and

| precautions taken during working of a Domestic refrigerator.

£} | Study of specifications, components, operation, control, maintenance and

| precautions taken during working of a Water cooler.

4. Study of specifications, components, operation, control, maintenance and
precautions taken during working of a Bulk milk cooler.

58 Study of specifications, components, operation, control, maintenance and
precautions taken during working of a Walk-in-cooler.

6. Study of different parts and learn the operation of a refrigeration plant/ice
plant using ammonia refrigerant.

7. Estimation of installed cooling capacity with the help of observed working
pressures.

8. Study of specifications, components, operation, control and maintenance of
Ice Bank Tank (IBT). RO |

9. i Study of specifications, components, operation, control and maintenance of

| a Cold Storage.

10. Study of the Evaporative Cooling Devices like Cooling Tower, Spray Pond, |

| Air-Washer or Room air-cooler etc. )

11. Study of the parts and components of different types of refrigerant |
compressors used in various refrigeration applications. i

12, Study of different types of capacity control devices used with compressors

| in a refrigeration plant.

13. Experimental study of a simple refrigeration system on refrigeration tutor
or an experimental set-up. (Comparison of actual and theoretical
performance).

14. Experimental study of an ycar-round air-conditioning system on an air-
conditioning tutor or an experimental set-up. Determination of SHF and
By-pass factor etc.

1i5¢ Study and plotting of psychrometric processes using refrlgeratlon/alr-
conditioning tutor Measurement of psychrometric properties using
psychrometric meters/gadgets

16. Industrial exposure v1snt to refri geratlon/alr conditioning plant.

' Suggested Readings

A Course in Refrigeration and air conditioning by Arora, S. C. and Domkundwar, S.

Refrigeration and air conditioning by R.S. Khurmi

Refrigeration and air conditioning by Prashad, M.

Practical Manual on ‘Refrigeration and Air Conditioning by S.S. Chopde

€ course ma_tg_p_z_a_l
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Department of Dairy Engineering

TEACHING SCHEDULE (V" Dean)

Course Title : Dairy Engineering - Course No. DE-309 (Theory)
Course Credit; | 2+1=3 Semester III (V Dean)
Lecture No. Topics . Date
1% Introduction to course and its overview, importance of course consndcnng B.
| Tech (DT) program, Material used for dairy equipment
23 Materials and sanitary features of the dairy equipment
2k Sanitary pipes and fittings, standard glass piping, plastic tubing, fittings and
gaskets,
4 Installation, care and maintenance of pipes & fittings
5. Description, working and maintenance of can washers, bottle washers.
6. Factors affecting washing operations, power requirements of can the bottle
washers = 3
o CIP cleaning and designing of system _
8. Mechanical Separation: Fundamentals involved in separation and
| sedimentation,
9. Principles involved in 1 filtration, Types, rates of filtration, pressure drop
calculations
10. Gravity settling, prmmplcs of centrifugal separation,
11. Different types of Centrifuges and their application in dairy industry
12. Clarifiers, Tri Processors, Cream Separator, Cold and hot separator
13. Self-desludging centrifuge, Bacto-fuge, care and maintenance of separators
~ and clarifiers L )
14. Homogenization: Classification, single stage and two stage homogenizer
umps, power requirement.
15. Homogenizer valves ]
16. Care and maintenance of homogenizers, Aseptic homogemzers
17. Pasteurization: Batch, flash and continuous (HTST) pasteurizers,
18. Heat regeneration concept and calculations
19. Flow diversion valve: Purpose and Types
20. Pasteurizer. control, Care and maintenance of pasteurizers
21. Different type of sterilizers, in bottle stenhzers autoclaves,
22, Continuous sterilization plant,
23 UHT sterilization
24, Aseptic packaging and equipment.
25. Care and maintenance of Sterilizers
26. Filling O_geratlon Principles and worklng_of different types of bottle filters
27. Capping machine, pouch filling machine (Pre-pack) and aseptic filling bulk
L handling system, care and maintenance, Blow moulding machine,
28. Aseptic PET bottle filling machine, Cup filling system , care and
(= maintenance _ )
29. Mixing and agitation : Theory and purpose of mixing.
30. Eqmﬂments used for mixing solids, liquids and gases
31. Different types of stirrers, paddles and agitators, Power consumption of
mixer-impeller
32. Selection of mixing equipment in dairy industry, mixing pumps
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Department of Dairy Engineering

TEACHING SCHEDULE (V" Dean)
Course Title : Dairy Engineering Course No. DE-309 (Practical)
Course Credit: 2+1=3 Semester III (V Dean)
Practical No. Topics Date
1. Study of S. S. Pipes and fitting, milk filter, Gasket materials
2 Study and selection of Pump
3. Study of equipments at RMRD
4. Construction details, operation and maintenance of straight through Can
washer
51 Milk tanker and milk storage tanks
6. Construction details, operation and maintenance of C.L.P. system
1 Construction details, operation and maintenance of Homogenizers
8. Construction details, operation and maintenance of Batch type pasteurizers
g Construction details, operation and maintenance of Continuous type
pasteurizers
10. Comparison of conventional and modern pasteurizer
11. Construction details, operation and maintenance of cream separator
12, Construction details, operation and maintenance of sterilization system
13. Construction details, operation and maintenance of Pouch filling machine
14. Construction details, operation and maintenance of types of agitators
15. Construction details, operation and maintenance of bottle filling an capping
machine
16. Visit to a dairy processing plant
Suggested Readings il

Dairy Plant Engineering and Management By Tufail Ahamad

Modern Dairy Technology Vol I and Vol IT By R K Robinson

Ultra-High Temperature Processing of Milk and milk Products By H. Burton

Principles of Dairy Technology P. Walstra

Unit operations of Chemical Engineering by McCabe, W., Smigg_j?:z;ﬁ'd*l'-larriott, R

Handbook of Food Enginecring Practice By Kenneth J. Valentas, Enrique Rotstein and R P Singh |

Food Engincering and Dairy Technology By H. G. Kessler

e course material
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Department of Dairy Engineering

TEACHING SCHEDULE (V" Dean)

Course Title : Dairy Process Engineering Course No. DE-410 (Theory)
Course Credit: 2+1=3 Semester IV (V Dean)
[ Lecturejlo. Topics | Date
|r I. Introduction to course and its overview, importance of course considering B.
Tech (DT) program, Importance of evaporation and drymg
Ti Evaporatlon Basic prmclples of evaporators, construction and operation
2L leferent types of evaporators (Natural, forced, open, vaccum operated}
4. | leferent types of evaporators (Basket, rotagr, horizontal, vertical, , plate type)
5. Different types of evaporators used in dairy industry (Rising film, falling film,
single stage, multiple effect evaporator)
6. Calculation of heat transfer area
1k Water requirement of condensers
8. Multiple effect evaporator: Opeation and various feedmg system, economy of
operation boiling point elevation, steam consumption, Double and triple effect
evaporator
9. Numericélg_ on multiple effect evaporators
10. Thermo vapour compression
1. | Mechamcal vapour compression
12. Calculatlon of steam consumnption in vacuum Pan ‘and double effect evaporators
13. Care and maintenance of evaporators
14. Types of Condensers
158 Drying : Introduction to principle of drying, Equilibrium moisture constant,
bound and unbound moisture,
16. Rate of drying- . constant and falling rate, case hardemng and effect of Shnnkage
147 Classification of dryers-spray and drum dryers spray drying, etc.,
18. Air heating systems Atomization and feedmg systems
19. Factors affecting bulk density of powder,
20. Spray dryer controls
2118 Theory of solid gas separation, cyclone separators, Bag Filters,
22! Care and Maintenance of drum and spray dryers
131 Numerical on dmm_and-sE}ray drying -
24. Fluidization: Mechanisms of fluidization characteristics of gas-fluidization
, systems, Minimum Porosity,
25. Fluidization bed Weight, Pressure drop in fluidized bed, Application of
fluidization in drying, Batch fluidization, Fluidized bed dryers
26. Mechanization and equipment used in manufacture of indigenous dairy
products
27. Mechanization and equipment used in manufacture of indigenous dairy
products
28. Butter and Ghee making machine (Batch, semi-continuous and continuous)
29. Ice-cream and Cheese making equipments
[ 30, Packaglng machines for milk & milk products
31. Membrane Processing : Ultra filtration, Reverse Osmosis and electro d1a1y51s,
Materials for membrane construction,
323 Ultra filtration of milk, Effect of milk constituents on operation, membranes for

| electro-dialysis.
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Department of Dairy Engineering

TEACHING SCHEDULE (V" Dean)

Course Title : Dairy Process Engineering Course No. DE-410 (Practical)
Course Credit: 2+1=3 Semester IV (V Dean)
Practical No. Topics Date
1% Basic of evaporator and dehydration system
23 Construction details, operation and maintenance of Vacuum pan
3. Construction details, operation and maintenance of multiple effect
evaporator
4. Study of construction and operation of : Double effect evaporator
5! Construction details, operation and maintenance of Spray dryer
6. Study of construction and operation of : Vacuum and atmospheric drum
dryers
7. Construction details, operation and maintenance of Butter making
equipments
8. Construction details, operation and maintenance of Ghee making
equipments
; ) 9 Construction details, operation and maintenance of Ice-cream making
equipments
10. Construction details, operation and maintenance of cheese making
equipments
11. Construction details, operation and maintenance of Reverse Osmosis
system
128 Construction details, operation and maintenance of Ultra filtration system
13. Design problems on Double effect evaporator and Vacuum pan
14. Design problems on Triple effect evaporator
15. Design problems on Vaccum pan
16, Visit to a milk product plant,
Suggested Readings

Dairy Plant Enginecring and Management By Tufail Ahamad

Modem Dairy Technology Vol I and Vol Il By R K Robinson

Ultra-High Temperature Processing of Milk and milk Products By H. Burton

Principles of Dairy Technology P. Walstra

Unit operations of Chemical Engineering by McCabe, W., Smith, J. and Harriott, P.

Handbook of Food Engineering Practice By Kenneth J. Valentas, Enrique Rotstein and R P Singh

Food Engineering and Dairy Technology By H. G. Kessler

e course material
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Department of Dairy Engineering

TEACHING SCHEDULE (V" Dean)

SCADA

Course Title : Instrumentation and Process Control | Course No. DE-511 (Theory)
Course Credit: | 2+1=3 Semester V (V Dean)
Lecture No. | Toplcs Date
1. "Basics of Instrumentation and process control and its application in  the dairy
and food industry
2. Instrumentation scheme & characteristics: Measurand Some basic discussion
about electric field discussion about potential, capacitance, resistance etc
38 Definition of measurements, application and types of measurements
Instrument classification,
4. Functional elements of an instrument standards calibration
x} Introduction to static characteristics —I class
6. Introductlon to static characteristics- 1
7. Introductlon to dynamics characteristics
8. ' Selectlon of instruments, loading effects.
9. | Dynamlc characterlstlcs of measurement systems.
10. | Introduction to various types of sensors: Definition, principle of sensing ' &
_ transduction modes_
11. Classification, selectlon and applications of Sensors.
12. Measurement of parameter : Measurement of length ,angle, area ,
’ temperature , ool
13. Measurement of parameter : Temperature
14, Measurement of parameter : Pressure class- [
15" Measurement of parameter : Pressure class- IT
16. Measuremnent of parameter : | Flow & speed
17. Measurement of paramet_erﬂ._force , torque, vibration , level ,
18. | Measurement of parameter : Level o
19. Measurement of parameter : Concentration (conductivity and ph)
measurement
20. Flow measurement using magnetlc ﬂow measurement.
21. _Plezoelectnc transducer.
22. Micro-sensors: Construction, charactenstlcs and applications
23. smart sensors: Construction, characteristics and applications
24, Electronic Instruments: Role and importance of general purpose test
) instruments, Electronic Millimeter, Cathode Ray Oscilloscope,
25. Measurement of amplltude frbquency and phase using CRO Advantages of
| digital meter over analog meters
26. | Study of Digital voltmeter
27. Study of Resolution and sensitivity of digital meters
28. Study of Digital multimeter, Digital frequency meter
29. Introduction to the Signal generator
I3 ) Introduction to the Display devices
31" Introduction to the Recorders like X-Y & X-T recorders
32, Automation: Introduction to plant automation, automation hierarchy, PLC,
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Department of Dairy Engineering

TEACHING SCHEDULE (V" Dean)

Course Title :

Instrumentation and Process Control | Course No.

DE-511 (Practical)

Course Credit: 241=3 Semester V (V Dean)
[ Practical No. Topics ]I Date

1. Study of Strain gauge cl;ér“gztgnstlg_s and weight measurement.
2. Measurement of pressure using bellows and diaphragm. .
3. Preparation and calibration of thermocouple. T
4. Study the construction and working of Bourden pressure gauge.
sl Test and calibration of pressure gauges using dead weight tester.
6. Study the mechanism of pH meter and its electrodes.
Tk Study of Proximity sensor.
8. Study of the different parts and working of pressure switch.
9. Study of the different parts of an indicating instrument.
10. Study of RTD
11. Study of Thermister.
12. Study of different speed measurement sensor/ instruments.
13. Study of LVDT.
14. Study of level/flow controlier.
15.  [SwdyofPLC. _
16. Visit to a automatic controlled dairy plant.

Suggested Readings

Fundamentals of Industrial Instrumentation and Process Control by William C. Dunn

Process Control Instrumentation Technology by Curtis D. Johnson

A course in Electrical and Electronic Measurements and Instrumentation By A. K. Sawhney

e course material

\ &)




Department of Dairy Engineering

TEACHING SCHEDULE (V" Dean)

Course Title : Food Engineering Course No. DE-612 (Theory)
Course Credit: | 2+1=3 Semester VI (V Dean)
| Lecture No. | To;;ics Date
’ 1. Introduction to the food engineering and various unit operation in food
industry
21 Introduction to concept of ‘Rheology and its basws(Relatlon between force,
_ deformation and time )
L) Rheology of processed food
4. Introduction to the Properties of fluid foods
5. Study of the various Rheologlcal methods
[ 6. Measurement of rheological parameters
| 7! Rheologlcal Properties of granular food and properties of powders
8. Rheological Properties of solids foods
9. Rheological/Viscoelastic models.
10. Study of Kelvin model, Maxwell Model and Burger model
11. Measurement of food texture.
128 Introduction to the food freezing process and freezing curve
13. | Thermal propemes of frozen foods.
14. Predication of freezing rates & Plank’s equation
15. Numerical on Plank’s equatlon
16. Design of food freezing equipment (freezing rate, chamber size and total
freezing time, capacity of refrigeration system etc.)
17. Design of Air blast freezers
18. Design of Plate freezers and spiral freezers
19. Desién of immersion freezers and IQF,
20. Storage system ¢ of frozen foods.
21, Freeze concentratlon ]
22, Introduction to Food dehydration and water activity, EMC, Moisture content
L on wet basis and dry basis and forms of water.
L 23, Estimation of drying time for food products
24, Constant rate penod and fallmg rate period dehydration
253 Diffusion controlled failing rate period.
26. Use of heat and mass balanced in analysis of continuous dryers
274 Classification of driers, tray, vacuum, vacuum band, tunnel, bin, solar,
drying, freeze drying, spin flash.
| 28. Freeze dehydration: Heat and mass transfer and Calculation of drying time
29. Freeze dehydration: Freezer dryer components and Industrial freeze drying
30. Study of food processing operations and equipments: Equipment for pulping,
fruit juice extraction
31. Study of food processing operations and equipments: blanching, dehulling,
size reduction,
32! Study of food processing operations and equipments: Milling, extrusion and
| distillation.
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Department of Dairy Engineering
TEACHING SCHEDULE (V™ Dean)

Course Title : Food Engineering Course No. DE-612 (Practical)
Course Credit: 2+1=3 Semester VI (V Dean)
Practical No. Topics Date

1% To determine physical properties of food product.

28 To determine viscosity of food product.

3. To study batch food freezers.

4. To study continuous food freezers.

5 Study of designing of freezer.

6. To study tray dryer.

15 To study freeze dryer.

8. Numerical on food dehydration

9. To determine drying characteristics of food product.

To compare various drying methods.

— | p—
—_
. b

To determination juice yield.

12. To compare hot water and steam blanching
13. To study construction and working of distillation system
14. To study various size reduction equipments.
15. Visit to cold storage.
16. Visit to food processing plant.
Suggested Readings

Ultra-High Temperature Processing of Milk and milk Products By H. Burton

Handbook of Food Engineering Practice By Kenneth J. Valentas, Enrique Rotstein and R P Singh

Food Engineering and Dairy Technology By H. G. Kessler

e course material
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Department of Dairy Engineering

TEACHING SCHEDULE (V" Dean)
Course Title : | Material Strength & Dairy Machine Design Course No. DE-613 (Theory)
Course Credit: | 2+1=3 Semester VI (V Dean)
Lecture No. | Topics Date
Tk I Introduction to the Material Strength & Dairy Machine Design and its
application dairy equipment designing
' 24, Introduction to Strength of Materials: Basic concepts in Statics and
Dynamics. i
3. Study of Force Systems.
4, Study of Equlhbnum condition, friction and Law of friction.
3 Study of Second moments of inertia and Parallel axis theorem.
6. Numerical of Second moments of i mertla and Parallel axis theorem.
7. Introduction to the Dynamics: E_quatlon of motlo_p
8. Study of Translation and rotation of a Rigid body,
a! ‘Introduction to the work and mechanics of materials
10. | Study of Stress-Axial Load classification and Strain-Hooke’s law
11. Study of stress-strain diagram
12 Study o'_f Poisson’s Ratjd and Shearing Stresses
13. Study of Torsion, Torsion formula, Angle to Twist of circular members.
14. Numerical on torsion formula
15. Study of Power transmission, shear force and bending moments and Shear i in
Beams. _
16. Study of Pure bending of beams, Flexural stress shearing stresses in beams
relations between centre, '
17. Torsional and flexural loads
18. Dairy Machine Design: Procedures
19. | Dairy Machine Design: Specification and strength, _
20. | Dairy Machine Design: design factor, factor of safety selection of factor of
safety.
21. Study of Matenals selection.
22, Static strength ductility, hardness, fatigue, demg:mng for fatigue conditions.
23. Study of Properties of Static strength, ductility, hardness, fatigue, designing
for fatigue conditions.
24, Theories of failure, Stresses in elementary - machine parts,
259 Numencal on basics of mechanics (behaviour of material under stress)
26. Study of Design of a drive system.
£/ Study of Desngn of length and thickness of belt.
28. Bearing: J ournal and Anti-friction bearings.
29. Selection of ball, tapered roller and thrust bearing.
30. Study of Springs, helical and leaf spnngs
L Energy stored in springs.
32. Design and selection of springs.
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Department of Dairy Engineering

TEACHING SCHEDULE (V" Dean)

Course Title : | Material Strength & Dairy Machine Design | Course No. | DE-613 (Practical)

Course Credit; | 2+1 =3 Semester | VI(V Dean)
Practical No. Topics Date
1. Design problems on applications of engineering statics and dynamics.
2. Design problems on applications of work and energy.
£} Design problems on applications of linear and angular momentum.
4., Design problems on stress-strain diagram evaluation of elastic constants.
53 Study on shear force and bendmg moment diagrams and its applications.
6. Design problems on appllcatlons of flexural stresses.
T Design problems on applications of shearing stresses in beams.
8. Study on system of limits, fits and tolerances and their applications.
9. Demgn stl:esscs in elementary machine parts.
10. Design features and applications of shafts.
0k Design features ana_ap:‘b-l‘l‘cﬂe{tlon‘s of axles.
12. Design features and applications of keys.
13. Design features and appili::gtl'(';ris of coup;lmgs
14. Design problems on various types of power transmission systems.
15. Design features and applications of bearings. Design features and
applications of springs.
16. Design problems on agitator/stirrer. Demgn n features of milk silo.
réﬂgg;&gd_ﬁgdings

Principles of Dairy Machine Design by S. Ravi Kumar

Machine Design By Dr. N. C. Pandya & Dr. C. S. Shah

A Textbook of Machine Design by R.S. Khurmi

Strength-of-material-by R K Bansal

Engineering Mechanics of Solids By Egor P. Popov
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Department of Dairy Engineering

TEACHING SCHEDULE (V™ Dean)

Course Title : | Dairy Plant Design and Layout Course No. DE-614 (Theory)
Course Credit: | 1+1=2 Semester VI (V Dean)
" Practical No. Topics Date

1. Introduction of Dairy Plant design and layout Type of dairies, perishable
nature of milk, reception flexibility Classification of dairy plants

2! Study of Locatlon of plant, location problems, selection of site.

£ Hyglenlc design considerations for dairy processing plants

4, Plannlng Dairy building planning and Process schedule

58 Study of factors affecting dairy layout —

6. Importance of planning and pnnc1p1es of dairy layout

i Study of Space reqmrements for dairy plants

8. Estimation of service requirements including peak load consideration. -

9. Dairy plant desngn aspects: General points of considerations for de51gn1ng
dairy plant, floor plant types of layouts, service accommodation, single or |
multilevel design. N

10. Arrangement of different sections in dairy, sitting the process sections, |
utility/service sectlons offices and workshop.

I1. Arrangement of equlpment milk piping, material handling in dairies,
Common problems, office layouts-flexibility.

12. Development and presentatlon of layout, model planning, use of plannmg

| table in developing plot plant and detailed layout

1138 Building construction materials: Floors, general requirement of dairy floor
finishes, floors for different section of dairy. Foundations, walls doors and
windows.

14. Design aspects: Drains and drain layout for small and large dairies.

15. Study of building Ventilation, fly control, mold prevention, illumination in
dairy plants i

16. Computer aided Design: Introductlon to CAD software.

146




Department of Dairy Engineering

TEACHING SCHEDULE (V" Dean)

| Course Title : | Dairy Plant Design and Layout Course No. DE-614 (Practical)
 Course Credit: | 141 =2 Semester | VI(V Dean)
Practical No. Topics Date
1 | Building symbols and convention.
2. | Symbols for equipments
3. { Study of process schedule.
4. | To draw layout of collection/chilling centre.
53 | Visit to dairy processing plant for understanding of layout of different
sections.
6. To draw layout of small dairy plant.
1k To draw layout of small dairy plant using CAD
8. To draw layout of medium dairy plant
9 To draw layout of large dairy plant
10. To draw layout of cheese plant.
11. To draw layout of ice-cream plant.
12, To draw layout of butter manufacturing unit.
13. To draw layout of ghee plant.
14. To draw layout of composite dairy plant
15. To determine the capacity of utility generating devices.
16. To determine the capacity of various basics dairy equlpments for the given
capacity
Suggested Readings

Dairy Plant Design And Layout by Sunil M . Patel, A.G. Bhadania

Textbook of Dairy Plant La}rou_t_and_]__)em gn by Lalat Chander

e course material
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Department of Dairy Engineering
TEACHING SCHEDULE (V" Dean)

Course Title :

Energy Conservation & Management Course No. DE-615 (Theory)

Course Credit:

1+1=2 Semester VI (V Dean)

Practical No.

Toplcs

Date

1.

Introduction: Potential and opportunmes of industrial energy conservation in dairy
and food processing. Energy conservation Act 2001 and its important features,
Schemes of Bureau of Energy Efficiency (BEE).

Electnmty Act 2003, Integrated energy policy. Energy management & audit:
Definition, energy audit, need, types of energy audit. Energy audit approach-

| understanding energy costs, bench marking, energy performance matching energy

use to requirement, maximizing system efficiencies, optimizing the input energy
requirements, fuel and energy substitution. Energy balances and computation of
efficiencies of equipment.

|2

Role of Energy inspectors and Auditors in energy management.

Electrical load management: Demand management, energy management
information systems, Energy saving controllers and cost saving techniques.
Quality of power, Power factor and its 1rnprovement

P o

" Transformers, losses in transformers. Energy savings in transformers.

| Electric motor-selection and application, Energy efficient motors. Variable Speed

Drives and Variable Frequency Drives (VFD) and their role in saving electric
energy.

Bureau of Energy Efﬁclency (BEE): Power saving guide with “Star Ratings” of
electrical appliances: Induction Motors, Air conditioners, Refrigerators and Water
Heaters. Industrial Lighting: Quality of light, types of light sources, energy
efficiency, Light controls.

High efficiency boilers, improved combustion techniques for energy conservation,
Fluidized Bed Combustion and muiti fuel capabilities.

Energy conservation in steam distribution systems, efficient piping layouts,
protective & insulation coverings in utility pipes. Steam conservation
opportunities. Upkeep and maintenance of steam auxiliaries and fittings.

10.

. Energy conservation in Refrigeration and AC systems (HVAC), Cooling towers,
Pumps and pumping systems, Fans, Blowers, Air compressors. Maintenance and
upkeep of Vacuum lines and Compressed air pipe lines.

1.

Conservation and reuse of water, water auditing. Energy conservation

12.

opportunities in Wastewater treatment.
Processing equipments:  Improving effi iciency and energy conservation
opportunities in few important food processing operations like Thermal processes,
Evaporation, Drying & Freezing. Role of steam traps in energy saving. Energy
Savings methods in hot air generator, Thermic fluid heater, Steam radiator. _

13.

Energy conservation in buildings: Concepts of “Green Buildings”. Waste-heat
recovery and thermal energy storage in food processing facilities. Condensate

recovery and reuse. Application of recuparator to recover energy from flue gases |

from boiler, DG exhaust, hot air from spray dryer, FBD etc.

14.

Diesel generating sets (stand by AC Gen sets): Energy saving opportunities in DG

| sets, Fuel and Oil conservation; important regular maintenance aspects

15.

Carbon credits and carbon trade: Concepts of CDM, economic and societal
benefits.

16.

Cleaner energy sources: Introduction to Solar, and Bio-mass Energy; Solar |

thermal and photo-voltaic energy options for food processing industries. Role of
automation in conservation of energy in dairy and food processing: Incorporation
of enhanced PLC based computer controls and SCADA.
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Department of Dairy Engineering

TEACHING SCHEDULE (V" Dean)

Course Title : | Energy Conservation & Management Course No. DE-615 (Practical)
Course Credit: | 1+1=2 Semester VI (V Dean}
Practical No. Topics Date
1. Study of Energy Conservation Act, 2001
24, Study of schemes of BEE
38 Study of concepts of Energy Balance in Unit Operations and System
boundaries.
4. Solving examples on energy balances.
5t Solving problems on electrical energy
6. Use and management: Connected load, Maximum demand, Demand factor
and Load curve.
7 Determination of Load factor of an installation.
8. Study of use of power factor meter and determination of true power and
wattles power using pf meters, Watt meter, Ammeter and Volt meter.
9. Study of performances of a general type of induction motor and an energy
efficient induction motor.
10. Study of use of VSD.
11. Study of various types of electrical appliances classified under different
BEE Star Ratings.
12. Drawing Energy Balance on a boiler: Collection of data, Analysis of results
and determination of efficiency.
13. Exercise on energy audit of Students Training Dairy Plant
14, Study on solar water heater
15. Study of Bio-gas plant.
16. Study of energy conservation in refrigeration system.
Suggested Readings
Suggested Readings
Energy Management and Conservation Handbook by Frank Kreith, D. Yogi Goswami
Energy Conservation and Management by S. S. Thipse
A Hand Book of Energy conservation and Management by Dr Hemant Pathak
e course material
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ANNEXURE No.III

List of Teaching / Lecture Schedule
Department of Dairy Chemistry

TEACHING SCHEDULE (V" Dean)

Course Title : Biochemistry Course No.

DC 101 (Theory)

Course Credit: | 2 (1+1) Semester

I (V Dean)

Lecture
No.

Topics

Date

Structure, Classification and functions of Amino Acids

Structure, Classification and functions of Proteins

Structure, Classification and functions of Carbohydrates

Structure, Classification and functions of Fats, Lipids

Structure, Classification and functions of DNA

Structure, Classification and functions of RNA

den |l da|wera|—

Enzyme classification, Mechanism of enzyme action, factors affecting enzyme

activity

Activation energy, transition state energy, enzyme kinetics

Enzyme Inhibition, Co-enzyme & Co-factors

10

Isozyme & Regulatory enzymes, Ribozymes & Zymogens

11

Immobilization of enzymes

12

Glycolysis, Gluconeogensis

13

TCA cycle, Pentose phosphate pathway

14

Glycogen synthesis and Degradation, Fatty acid oxidation

]S

Urea cycle and transaminase reaction

16

ATP and Electron transport chain
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Department of Dairy Chemistry

TEACHING SCHEDULE (V" Dean)
Course Title: | Biochemistry Course No. DC 101 (Practical)
Course Credit: | 2 (1+1) Semester I (V Dean)
" Practical No. Topics Date
1 Estimation of alkaline phosphatase by conversion of non-chromogenic
| substrate to a chromogenic substrate
2 Effect of temperature on activity of alkaline phosphatase
3 Effect of pH on activity of alkaline phosphatase
4 Effect of inhibitors on activity of alkaline phosphatase
5 Estimation of catalase by spectrophotometric method
6 Effect of temperature on activity of catalase i}
7 Effect of pH on activity of catalase
8 Effect of inhibitors on activity of catalase
9 Determination of MechalisMenten constant of an enzyme
10 Estimation of RNA by colorimetric method
11 Estimation of DNA by colorimetric method
12 Estimation of Vitamin A in Ghee.
Part A: Extraction of vitamin A in ghee
13 Part B: preparation of standard Vitamin A and estimation of vitamin A in
_ Ghee
14 Estimation of Ascorbic acid in plasma
15 Measurement of Proteolysm
16 | Measurement of lipolysis
Suggested Readings

Biochemistry by- C. B. Powar and G. R. Chatwal

Nutrition and Dietetics by Shubhanglm A. Joshi

Harper’s illustrated Biochemistry by R. K. Murray, D. K. Granner, P. A. Mayes and V. W.
Rodwell

Lehnmger Prmcnples of Biochemistry by- Nelson and Cox
| Enzymes in Food Processing: Fundamental and Potential Applications by Panesar, Marwaha |
and Kuman

Journal of Food Science volume 34 (1974)

Advanced Human Nutrition by Denis M. Medeiros and Robert E. Wildman

, Wikipedia on Internet.
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Department of Dairy Chemistry

TEACHING SCHEDULE (V" Dean)

Course Title : Physical Chemistry of Milk Course No. DC 202 (Theory)
Course Credit: | 3 (2+1) Semester I1 (V Dean)
Lecture No. Topics Date
1. | Definition and Composition of milk, Major and Minor constituents of milk
2! i Collides: Classification of colloids on the basis of the physical state of dispersed phase and
| dispersion medium, Differences between the lyophyllic and lyophobic colloids, True and
Colloidal Solutions
3. | Milk as a colloidal system, Stability of the colloidal system in milk, Properties of colloidal
! system, Sedimentation and Coagulation of Colloidal System
4, | Emulsions: Properties of Emulsions, Types of Emulsions, Functional Attributes of Food |
| Emulsions, Physical Properties of Emulsions.
el | Gels: Definition and Types of Gels, Properties of Gels
6. Density and Specific Gravity: Definition, Difference Between the Density and Specific
Gravity, Methods for the Determination of the Density and Specific Gravity of Milk
Ik Factor affecting density and specific gravity of milk: Recknagel phenomenon ]
8. Liquid state; surface tension Definition and Concept of Surface Tension, Interfacial
tension, Factors influencing surface tension determination of milk
9. Viscosity: Definition of Viscosity and its Units Types and Forms of Viscosity newtonian,
and non-newtonian behavior of fluids, Stoke's Law —
10. Viscosity of milk, Factors Influencing the Viscosity of Milk, Determination of Viscosity |
11. Colligative properties of dilute solution: Concept and Definition
12. | Colligative properties of dilute solutions: Raoult's Law, Lowering of Vapour Pressure
13. Colligative properties of dilute solutions: Boiling Point, Freezing Point
14. Electrolytes and non electrolytes , ionic mobility: Definition, Electrolytes Dissociation,
Arrhenius Theory, Theory of Electrolytic Dissociation, Ionic Mobility
15. Kohlrawsch law, ostwald's dilution, Limitation of Ostwald's Dilution Law law and electric |
| conductanceofmilk
16. Tonic equilibrium dissociation of ionic product of water: Dissociation of Water
17. pH and pOH scales: Definition, Comparison of the pH and pOH of acndnty -
18. Acid and Bases: Lewis concepts of acids, Lewis bases, Bronsted - Lowry Concept
19. Dissociation constants of acids and bases, Dissociation Constant, Definition for Acids and
Bases, Reaction of Acid and Bases with Water.
20. Acidity of milk: Titratable acidity and pH of "milk, Types of Acidity, Methods of
Determination of Acidity of Milk, Importance of Acidity of Milk
218 Salts and their hydrolysis: Definition of Salt, Hydrolysis of Salts, Neutralization, Types of
Combinations for the Salt Formation S
22. Buffers: Definition, types of buffer solutions, solutions of single substance of mixture,
Importance of Buffers
23. Derivations of henderson and hasselbalch equation
24. Buffering capacity and buffering index
25} Electrolyte equilibrium and ph indicators S
26. Oxidation reduction potential, Nernst equation and electrochemical cell
27, | Redox system in milk
28. Nuclear chemistry, isotopes ol
29. Half life period of radio isotopes and measurement of radio actlwr}f
30. Occurrence of radio nuclides in milk products Source of Radio Nuclides in Milk,
Common Radio Nuclides Found in Milk, Distribution of radic-nuclides in milk and their
half life
3l Spectrum of eclectromagnetic radiation: Classification of Electromagnetic Radiation,
Electromagnetic Specturm, Lambert-Beer Law, Nuclear Magnetic Resonance
328 Visible and ultraviolet spectrophotometer: Principle of Spectrophometers, Milk and Dairy
Applications
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