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Management Course Code: 22509

Program Name : Diploma in Mechanical Engineering / Diploma in Electrical
Engineering Group / Diploma in Chemical Engineering / Diploma
in Plastic Engineering / Diploma in Food Technology / Diploma in
Medical Laboratory Technology/ Diploma in Surface Coating

Technology
Program Code :ME/EE/EP/EU/CH/PS/FC/ML/SC
Semester : Fifth
Course Title : Management
Course Code : 22509

1. RATIONALE

An engineer has to work in industry with human capital and machines. Therefore, managerial
skills are essential for enhancing their employability and career growth. This course is
therefore designed to provide the basic concepts in management principles, safety aspects and
Industrial Acts.

2. COMPETENCY
The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:

e Use relevant managerial skills for ensuring efficient and effective management.

3. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above mentioned competency:

a. Use basic management principles to execute daily activities.

b. Use principles of planning and organising for accomplishment of tasks.
c. Use principles of directing and controlling for implementing the plans.
d. Apply principles of safety management in all activities.

e. Understand various provisions of industrial acts.

4. TEACHING AND EXAMINATION SCHEME

Teaching Examination Scheme
Scheme
Credit X Theory Practical
LiT| e (W [ ESE PA Total ESE PA Total
Hrs. Max | Min | Max | Min | Max | Min| Max | Min | Max | Min | Max | Min
3l 3 .20 Lo 2830500 |100 40| — | | | - | - | -
Min

' (*#) Online Theory Examination.

(*): Under the theory PA, Out of 30 marks, 10 marks are for mic
Jacilitate integration of COs and the remaining 20 marks is t @ﬁ e
during the semester for the assessment of the cogmlzv main,
attainment of the Cos.(*#). Online examination /

project assessment to
: 2 {tests to be taken
S\f uired for the

MSBTE — Final Copy Dt. 30.08.2021 Page 1 of 6 "@W SCsI




Management Course Code: 22509

Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - Practical; C — Credit,
ESE - End Semester Examination, PA - Progressive Assessment

5. COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics) .

This course map illustrates an overview of the flow and linkages of the topics at various levels
of outcomes (details in subsequent sections) to be attained by the student by the end of the
course, in all domains of learning in terms of the industry/employer identified competency
depicted at the centre of this map.

....................
................
. LT

=T, definition and Main provisions of acts i ~~

teun
......
sesariiae, PO AL LR R PR P PP .
.
‘e

ver .

. :

Topic 4.2- General safety "-.
norms for.an industrial '; -

unit; Preventive measures

© various provisions
f industrial acts,

Competency
Use relevant managerial

skills for ensuring efficient
and effective management,

,‘.
* Topic 5= Typesof. s,
“prganization, Steps in

S organizing :

.
‘ Topic 3.1- Needs for directions and
- instructions to subordinates; Completeness
and feasibilities of instruction;

Topic 2.1 & 2.2: Planning by
supervisor; Planning activities,

.
ot

o
.......
--------------
M L

Legends

Figure 1 - Course Map

6. SUGGESTED PRACTICALS/ EXERCISES
- Not applicable - :

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
- Not applicable -

8. UNDERPINNING THEORY COMPONENTS
The following topics are to be taught and assessed in order to develop the sample UOs given

SCs1
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Management

Course Code: 22509

Unit Unit Qutcomes (UOs) Topics and Sub-topics
(in cognitive domain) ‘
Unit-1 la. Differentiate the concept and 1.1 Definitions of management, role
Introduction principles of management for the and importance of management.
to given situation. 1.2 Management characteristics and
management | 1b. Explain functions of management principles, levels of management
concepts and for given situation. and their functions; management,
managerial Ic. Compare the features of the administration and organization,
skills given types of planning relation between management and
1d. Suggest the steps in organizing in administration.
the given situation. 1.3 Functions of management:
le. Suggest suitable type of planning, organizing,
organization for the given leading/directing, staffing and
example. controlling.
1f. Identify the functional areas of 1.4 Types of planning and steps in
management for the given planning
situation 1.5 Types of organization, Steps in
Ig. Suggest suitable managerial skills organizing
for given situation with 1.6 Functional areas of management.
justification 1.7 Managerial skills.
Unit - I1 2a. Differentiate the nature of Planning at supervisory level

Planning and
organizing at

planning and planning activities
for the given situation.

2.1 Planning by supervisor.
2.2 Planning activities, detailing and

supervisory 2b. Suggest the step wise procedure following of each step.
Jevel to complete the given activity in | 2.3 Prescribing standard forms for
the shop floor. various activities.
2c. Prepare materials and manpower | 2.4 Budgeting for materials and
budget for the given production manpower.
activity. Organizing at supervisory level
2d. Describe with block diagrams the | 2.5 Organizing the physical resources.
organization of the physical 2.6 Matching human need with job
resources required for the given needs.
situation. 2.7 Allotment of tasks to individuals
2e. Describe the human needs to and establishing relationship
satisfy the job needs for the among persons working in a group
specified situation.
2f. List the tasks to be done by the
concerned individuals for
completing the given activity.
Unit— 111 3a. Justify the chosen need of Directing at supervisory level
Directing directions and instructions to the | 3.1 Needs for directions and
and subordinates to complete the instructions to subordinates;
Controlling at specified task. Completeness and feasibilities of
supervisory 3b. Select the feasible set of instructions
level instructions to complete the given | 3.2 Personal counselling advanced

- simple task, with justification
3c. Predict the possible mistakes for
completing the given simple

activity.
3d. Describe the managerial control

predictions of possible mistakes.
33 Bla Qraﬁﬁ@/eclslons laying
/i phnaxy lards in overall
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Management Course Code: 22509
Unit Unit Qutcomes (UOs) Topics and Sub-topics
(in cognitive domain)
actions and remedial measures 3.4 Managerial control;
required to be taken for Understanding team and link
completing the given task between various departments in
successfully. respect of process and quality
standards; Steps in control
process
3.5 Controlling methods; Control
over the performance in respect
of quality, quantity of production,
time and cost. Measuring
performance, comparing with
standards, correcting unfavorable
deviations.
Unit -1V 4a. State the general safety norms 4.1 Need for safety management
Safety required to be taken in the given measures
Management case. : 4.2 General safety norms for an
4b. Suggest preventive measures of industrial unit; Preventive
plant activities in the given measures.
situation. 4.3 Definition of accident, types of
4c. Describe the safe procedural steps industrial accident; Causes of
required to be taken to prevent accidents;
the given the type of accident. 4.4 Fire hazards; Fire drill.
4d. Prepare a work permit in to 4.5 Safety procedure
conduct the given maintenance 4.6 Work permits.
activity.
4e. Explain the causes of the
specified type of accident in the
given situation.
4f. Prepare the specifications of the
firefighting equipment required
for the given type of fire.
Unit -V 5a. Explain the purpose of the act 5.1 Necessity of acts, Important
Legislative 5b. Explain the main provisions of definition and Main provisions of
Acts the various acts and important acts.

definition.

5.2 Industrial Acts:
a. Indian Factory Act
b. Industrial Dispute Act
c. Workman Compensation Act
d. Minimum Wages Act

Note: To attain the COs and competency, above listed UOs need to be undertaken to achieve
the ‘Application Level’ and above of Bloom’s ‘Cognitive Domain Taxonomy’

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

Unit Unit Title Teaching | Distribution of Theory Marks
No. Hours Total
; Marks
I | Introduction to management
: . . 12 16
concepts and managerial skills
MSBTE — Final Copy Dt. 30.08.2021 Page 4 of 6 - 8Cs1




Management Course Code: 22509

Unit Unit Title Teaching | Distribution of Theory Marks
No. Hours R U A Total
Level | Level | Level | Marks
II Plannn.lg and organizing at 08 04 06 04 14
supervisory level
I Dlrectxpg and controlling at 08 04 06 04 14
supervisory level
IV | Safety Management 08 04 06 04 14
V | Legislative Acts 12 02 06 04 12
Total 48 20 30 20 70

Legends: R=Remember, U=Understand, A=Apply and above (Bloom’s Revised taxonomy)
Note: This specification table provides general guidelines to assist student for their learning
and to teachers to teach and assess students with respect to attainment of UOs. The actual
distribution of marks at different taxonomy levels (of R, U and A) in the question paper may
vary from above table.

10. SUGGESTED STUDENT ACTIVITIES

Other than the classroom and laboratory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collect/record physical evidences for their
(student’s) portfolio which will be useful for their placement interviews:

a. Write assignments based on the theory taught in classrooms. Ass1gnments consist of
ten questions having long answers including charts, symbols, drawing, observations
etc.

b. Prepare/Download information about various industrial acts.

¢. Visit to any Manufacturing industry and prepare a report consisting of:

i. Organization structure of the organization/ Dept.
ii. Safety measures taken in organization.
iii. Mechanism to handle the disputes.
iv. Any specific observation you have noticed.
d. Give seminar on relevant topic.
e. Undertake micro-projects.

11.  SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the
various outcomes in this course:
a. Massive open online courses (MOOCs) may be used to teach various topics/sub
topics.
b. ‘L’ in item No. 4 does not mean only the traditional lecture method, but different
types of teaching methods and media that are to be employed to develop the outcomes.
c. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation
*" guideline for details).
d Wlth respect to item No.10, teachers need to ensure to.. %igatm@;?goﬁunltles and

provisions for co-curricular activities. /é;,ﬁ \C‘ “
e. Guide student(s) in undertaking micro-projects. AT Nee!

NC.PE

f." Demonstrate students thoroughly before they start domg;

MSBTE - Final Copy Dt. 30.08.2021 Page 5 of 6 SCs1




Management Course Code: 22509

g. Encourage students to refer different websites to have deeper understanding of the
subject. :
h. Observe continuously and monitor the performance of students in Lab.

12. SUGGESTED MICRO-PROJECTS
Only one micro-project is planned to be undertaken by a student that needs to be assigned to
him/her in the beginning of the semester. In the first four semesters, the micro-project are
group-based. However, in the fifth and sixth semesters, it should be preferably be individually
undertaken to build up the skill and confidence in every student to become problem solver so
that s/he contributes to the projects of the industry. In special situations where groups have to
be formed for micro-projects, the number of students in the group should not exceed three.
The micro-project could be industry application based, internet-based, workshop-
based, laboratory-based or field-based. Each micro-project should encompass two or more
COs which are in fact, an integration of PrOs, UOs and ADOs. Each student will have to
maintain dated work diary consisting of individual contribution in the project work and give a
seminar presentation of it before submission. The total duration of the micro-project should
not be less than 16 (sixteen) student engagement hours during the course. The student ought
to submit micro-project by the end of the semester to develop the industry oriented COs.
A suggestive list of micro-projects are given here. Similar micro-projects could be
added by the concerned faculty:

Study of management principles applied to a small scale industry.

Study of management principles applied to a medium scale industry.

Study of management principles applied to a large scale industry.

Prepare case studies of Safety measures followed in different types of organization.
Study of measures to be taken for ensuring cyber security.

oo o

13.  SUGGESTED LEARNING RESOURCES

1\?(;. Title of Book Author Publication
1 | Management and Veerabhadrappa, New age international publishers,
entrepreneurship Havinal New Delhi, 2014: ISBN: 978-81-
224-2602-1
2 | Principles of management | Chaudhry omvir New Age international publishers,
Singh prakash 2012, New Delhi ISBN: 978-81-
224-3039-4
3 | Industrial Engineering and | Dr. O. P. Khanna Dhanpath ray and sons, New Delhi
management
4 | Industrial Engineering and | Banga and Sharma Khanna Publication, New Delhi
management ‘

14. SUGGESTED SOFTWARE/LEARNING WEBSITES
a. https://www.versesolutions.com/
b. https://www.books.google.co.in/books?isbn=817758412X P
c. https://www. www.educba.com » Courses » Business » Management iiB y

MSBTE - Final Copy Dt. 30.08.2021 Page 6 of 6 SC51
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Paints Technology-11 Course Code: 24524

Program Name : Diploma in Surface Coating Technology
Program Code : SC

Semester : Fifth

Couse Title : Paints Technology-11

Couse Code : 24524

1. RATIONALE

This course introduces industrial paints and coatings as organic coatings ptepared by caleful
selection of raw materials, manufacturing using suitable machines to acquire required physio-
chemical properties when used for different industrial applications. It includes selection of raw
materials, understanding basic chemistry, manufacturing processes, evaluating properties and
application of paints for industrial applications. The course explains the formulating principles
of paints/powder coatings. for particular industrial applications and test required liquid paint and
dry film properties during and post paint applicaticn.

2. COMPETENCY
The aim of thls ceurse ‘is to help- the student to aitain the following industry identified
ing leaming experiences: . &

. Prepare Industrial %at;ng formulations for Industrial appllcauons

3. COURSE OUTCOMES (COs)- 5 N
"The theory,: practi¢ai experiences and rejevant soft skils associated with this course, so ‘that
the student demonstrates the {ollowing industry oriented COs associated with the above».

mentioned competency:
a. Select corrosion resistance coatings.
b. Prepare industrial coatings.
c. Select chemical resistance and speciality coatings.
d. Demonstrate new trends in industrial coatings.

4. TEACHING AND EXAMINATION SCHEME

gecalf:l::zg Examination Scheme
f:fii‘; Theory Practical
L|T|P ( )Paper ESE PA Total ESE PA Total
Hrs. | Max{Min [Max | Min | Max | Min| Max | Min |Max | Min |Max | Min
31--14 7 3 70 | 28 | 30%| 00 100 | 40 504 20 50 20 100 40

(*): Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment 1o
Jacilitate integration of COs and the remaining 20 marks is the average of 2 tests to be taken
during the semester for the assessment of the cognitive domain UOs required for the attainment
of the COs.

Legends: L-Lecture; ¥ - Tuiorial/Teacher Guided Theory Practice; P - Practical; C — Credit,
ESE - End Semester Examination; PA - Progressive Assessment

MSBTE - Final Copy Dt. 30.08.2021 Page 1 of 12 SC51




Paints Technology-I1

Course Code: 24524

5. CGURSE MAP (with sample COs, PrOs, UOS ADOs and topics)

This course map illustrates an overview of the flow and linkages of the topics at various levels
of outcomes {details in subsequent sections) to be attained by the student by the end of the
course, in all domains of learning in terms of the mdustry/employer identified computency
depicted at the centre of this map.

4
. mom)- L
4
Prepare epoxy
, , coa tar pamt ‘

s
%
2

et
e o
'."/"" e

- A
Competency: ~ L P
Prepare Industrial < . ".,"
coating formulations \ 5 N
cofordndustrial o7 - 0
“appiications

Pt Al

annen
-_.,.----

.
e

1.eoends

TTTLT TN
.ul" A T
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.. LO fhrough Practicals "_'."’.

e P T e

Figure 1 - Course Map
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Paints Technology-1i Course Code: 24524

6. SUCGGESTED PRACTICALS/ EXERCISES
The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and

assessed in ihe student for the attainment of the competency:
ittt

S. Practical Exercises Unit AI}’;’:;OX-
No.- (Leaining Outcomes in Psychomotor Domain) No. .
required
1 Prepare Red Oxide Zinc Chrome primer (ROZC) I %
(Part-I: Formulate ROZC as per IS 2074)
’ 5 Prepare Red Oxide Zinc Chrome primer (ROZC) I 2
(Part-1I: Prepare ROZC using pebble mill)
3 Prepare Red Oxide Zinc Chrome primer (ROZC) I 2%
{Part-I11: Testing-Hegman Gauge, Viscosity, Wt/lit)
4 Preparve Yellow primer 1 5
B Part-1: Formulate Yellow primer as per IS 104)
5 Prepare Yellow primer I 7
(Part-11: Prepare Yellow primer using pebble mill) }
A p
6 Prepare Yeliow primer I 5
(Part-11I: Test- Hegman Gauge, Viscosity, Wt/lit)
~ Prepare Alkyd-amino stoving paint ; 1 o
(Pt b Dopoaakis aminG stoving paint) N N o e
Preg’: ‘~\{. vd-ammo stoving paint ' ' ' o
i 2%

A~ {Part- Plbpaze Alkyd-amino stoving paint usmg sand mill

I Pravore Allydamino stoving paint 1 .
(Part-111: Test-Hegman G Gauge, Viscosity, Wt/lit, Xylene rub, n 2%
Gioss, pencll hardness)

Prepare Acrylic-amino stoving paint

10 (Part-I: Formulate Acrylic-amino stoving paint) i 2

1 Prepare Acrylic-amino stoving paint 1 5
(Part-II: Prepare Acrylic-amino stoving paint using sand mill)

12 Prepare Acrylic-amino stoving paint (Part-I1I: Test- Hegman 1 5
Gauge, Viscosity, Wi/lit, Xylene rub, Gloss, pencil hardness)

13 Test particle size distribution (PSD) of powder used for powder | 5
ceating using sieve analysis,

14 Prepare 2 pack Epoxy primer using polyamide hardner LV 2
(Part-I: Formulate 2 pack epoxy primer) ’

15 Prepare 2 pack Epoxy primer using polyamide hardner 1LV 2%

(Part-II: Prepare 2 pack epoxy primer using sand mill)
Prepare 2 pack Epoxy primer using polyamide hardner
16 | (Part-III: Test- Hegman Gauge, Viscosity, Wt/lit, Xylene rub, 1LV 2%
pencil hardness, cross cut adhesion)

‘Prepare 2 pack Polyurethane enamel with different finish.
(Part-I: Formulate 2 pack Polyurethane primer)

Prepare 2 pack Polyurethane enamel with different finish.
(Part-II: Prepare 2 pack Polyurethane primer using sand wiiil )
Prepare 2 pack Polyurethane enamel with different finish.

17 1LV 2

18 HLV 2

19 | {Pari-1H: Test-Hegman Gauge, Viscosity, Wt/lit, Xylene rub, 1,V 2
L pencil hardness, cross cut adhesion) '

20 Prepare thermosetiing acrylic (TSA) enamel using ¢ .

“Y | weight per liter, Pigment binder ratio, PVC B
MSBTE -~ Final Copy Dt. 30.08.2021 Page 3 of 12 SCsl



Paints Technology-11 Course Code: 24524

{Part-I: Formulate TSA Enamel)
- | Prepare thermosetting acrylic (TSA) enamel usmg> concept of 1

21 weight per liter, Pigment binder ratio, PVC usmg sand mill. I\} 2%
(Part-1I: Prepare TSA Enamel) L e
Prepare thermosetting acrylic (TSA) enamel using concept of

7 weight per liter, Pigment binder ratio, PVC. . 11, o

- (Part-1IT: Test- Hegman Gauge, Viscosity, Wt/lit, Xylene rub, v
pencil hardness, cross cut adhesion)

23 Prepare Aluminium heat resistant paint. ! v 5
(Part-1: Formulate heat resistant paint)

24 Prepare Aluminium heat resistant paint v 5

- (Part-1I: Prepare heat resistant paint using stirrer.)

95 Prepare Aluminium heat resistant paint. v 5
(Part-I11: Test-Quenching and non quenching test)

2% Prepare epoxy coal tar paint v )
(Part-I: Formulate epoxy coal tar paint)

27 Prepare epoxy coal tar paint v 5

- (Part-11: Prepare epoxy coal tar pamt using stirrer)

73 Prepare epoxy coal tar paint v 5

177 L {Part T Tesi-cross cut adhesion, pencit hardness ) o

,)9 | ivpalc €poxy ester primer . : 1111 oy

- (Part-I: Formulate epoxy ester paint) ,V

20 Prepare epoxy ester primer 1L i

T (Yari-ii Prepare epoxy ester paint using sand mill) WV

31 Prepare epoxy ester primer LI o
(Part-111: Test-Drying time, cross cut adhesion, pencil hardness ) ,V

37 Prepare fire retardant paint v 7

~ | (Part-I: Formulate fire retardant paint)

33 Prepare fire retardant paint v 5
(Part-11: Prepare fire retardant paint using stirrer)

14 Prepare fire retardant paint v 5
(Part-111: Test for Fire retardancy of coated object)

35 Test Coil coating primered panels for physical resistance v 5
properties.

36 Test Coil coating painted panels for chemical resistance v 5
properties.

37 Plot the graph of viscocity pick up against time for 2 pack epoxy v Sk
paint.

33 Plot the graph of viscocity pick up agamst time for 2 pack PU v )
paint. o 2T

Total (no. of hrs. to be engaged) {48 j )
Note

i. A suggestive list of PrOs is given in the above table. More such PrOs can be added to attain
the COs and competency. A judicial mix of minimum 24 or more practical needs to be
performed, oul of which, the practicals marked as **" are compulsory, so that the student
reaches the ‘Precision Level’ of Dave’s ‘Psychomotor Domaisn-T i}o;mmy as generally
required by the industry.

- MSBTE - Final Copy Dt. 30.08.2021 Page 4 of 12 SCs1



Paints Technology-I1 Course Code: 24524

ii. The ‘Process’ and ‘Product’ related skills associated H"ﬂ? each PrO. is 1o be assessed
according to a suggested sample given below:

Sr. No. Performance Indicators Welgl;/toage m

a. - Arrangement of available equipment, raw materials, reagents etc. 05

b. Setting and operation 20

C. Safety and housekeeping 15
e Observations and Recording 20
c. Interpretation of result and Conclusion 20

f. Answer to sample questions 10

g Submission of report in time 10

) Total 100

The above:PrOs also comprise of the following social skills/attitudes which are Affective
Domain- Outcomes (ADOs) that are best developed through the laboratory/field based
experiences:

a. Follow safety practices.

b. Pr acuce good housekeeping.

o Traetics energy conservation, :
G, bemonstiale woxmng as a leader/a tear membei.
e. Maintain tools and equipment.
1. Follow cthical Practices.

g

LAY

The ADOs are not specific to any one PrO, but are embeddéd in many PrOs. Hence, the
acquisition of'the’ ADOs takes place gradually in the student when s/he undertakes a series of
practical experiences over a period of time. Moreover, the level of achievement of the ADOs
according to Krathwohl’s ‘Affective Domain Taxonomy” should gradually increase as planned
below:

e “Valuing Level” in 1¥ year

e ‘Organising Level” in 2" year

e ‘Characterising Level” in 3! year.

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will usher in uniformity in
conduct of practicals, as well as aid to procure equipment by authoritics concerned.

?. Equipment 1\.Ia.me.w1th Broad P10. No.
No. Specifications
1 Digital weighing balance Pro 1 to 34
2 Pestle Mortar (15 ml capacity) Pro1to 34
3 Spatula ‘ Pro 1 to 38
4 Glass Rod ‘ Pro 1 to 38
5 11.01Inch Brush Pro 1 to 34
) I'ord Cup Viscometer (B4 number) 3,6,9,12,16,19.22
7 Specific gravity cup (100ml capamty) 3,6,9,12,16,19.,22
8 200 ml Paper Glass ﬁ{;”{%"ml to 38
9 Pebble Mill Machine
10 Pebble Mill grinding media

MSBTE - Final Copy Dt. 30.08.2021 SCS1
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S. Equipment Ngme.wnh Broad PrO. No.
No. Specifications
11 Sand Mill 8,11,15,18,21,30
12 Sand Mill grinding Media 8,11,15,18,21,30
13 Stirrer . 24,2733,
14 Sand papers (120 to 320 number) 1 9,12,16,19,22.28.34
15 Metal Panel (0.5 mm thickness) 9,12,16,19,22,28,34
16 Aluminum Panel (0.5 mm thickness) 6,25
17 | Oven (250°C) 9,12,22.25
18 | Muffel furnace (800°C) 25
19 200 ml Glass beaker Pro 1to34 .
20 Stainless steel pot ( 2 liters capacity) 13,27
21 | Heating mantel (150°C) 27
22 Laboratory Gas burner 27,34
23 Glass beakers of 500 ml capacity 35,36
24 Glass panels (100 x 50 mm) 35,36

25 Gardner Tube

73.69.12.16.19.02

26 Hegman Gauge

3,6,9,12,16,19,22

27 DFT meter

148 | Gloss ‘O’ Meter L e

L9, 12 16 19,22,28,31,35,36

9,12 - i
29 | Pencil Hardness tester - o .9, 12 16,192228313536 .
30 Seives of different mesh size 13
31| Cross hatch tester o - 16.19,22,28,31 ~
32 | Cotton waste ~ Pro1to036
33 Brookfield Viscometer 37,38

8. UNDERPINNING THEORY COMPONENTS
The following topics/subtopics should be taught and assessed in order to develop UOs for

achieving the COs to attain the identified competency.

Unit Unit Outcomes (UOs) Topics and Sub-topics
(in cognitive domain) e
Unit-1 la. Define Corrosion. 1.1 Introduction to corrosion & types
Corrosion | 1b. Explain different corrosion ‘of corrosion reactiors.
resistant mechanisms. 1.2 Classification of corrosion resistant
Coatings lc. Describe properties & coating as clear & pigmented
' applications of corrosion resistant coating.
coatings. 1.3 Formulation of corrosion resistant
1d. Justfy formulation for corrosion paints such as red oxide primer red
resistant coatings. oxide zinc chrome primer, yellow
primer, etch primer, Zinc dust
primer
1.4 Properties and apphcatlons of Zinc
silicate primer.
Unit-II 2a. Write the requirements of 2.1 Introduction to industrial coatings
Industrial industrial coatings. & '
coatings 2b. Write formulations for industrial its principle of development
coating. 2.2 For umi‘gméra of n@lustual coatings,
2c. Explain manufacturing processes S};{ 5 whlte ”?gséds\metal
of industrial coatings. I 5 w*\"

ﬁq{
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Unit - . Unit Outcomes (UQOs) - Topies and Sub-topics
(in cognitive domain)
2d.Explain applications of industrial furniture, hospital equipment,
. coatings. ‘ laboratory furniture.

2.3 Formulation of automotive
coatings with properties and
applications.

2.4 Introduction and manufacturing of
powder coatings.

- 2.5 Formulations of powder coatings.

“Unit—1IT | 3a. Write compositions for epoxy and | 3.1 Introduction to chemical resistant
Chemical polyurethane paints . coatings & 1it’s significance

resistant | 3b. Explain properties of epoxy and | 3.2 Formulations of one pack, 2 pack
paints polyurethane paints. epoxy primers, paints & its

3c.
- polyurethane paints.

R T I LR T X DTS S5 SRE T LN

SR
1
;

Fad

Write applications of epoxy and

Explain water based coatings.

applications

| 3.3 Formulations of Poly urethane

~ primers, paints & its applications
3.4 Significance and calculations of

mixing ratio of hardner & base

polymer
Iatroduciion 10 water based :
) Sbatings-epoxy and polyurethanes.

L Unit -1V

4a.

Classify marine coatings.

4.1 Infroduction to marine coatings &

5d.

Se.

Write applications of PVDF,
PTFE and Zinc flake coatings.
Describe requirement of coatings
for space, defence, aeroplane and
nano coatings.

" { Speiality - | 4b. Explain properties of marine _ it’s requirement.
© [ coatings: ‘| coatings. ' i 4.2 Classification of coatings like paint
“Fdc. Write composition for heat for hull of ship, paint for boot top
| resistant coatings. area, paint for deck area
14d. List applications of coil coatings. | 4-3 Formulation of marine paints like
: antiskid and antifouling coatings.
4.4 Formulation of heat resistant
coatings with properties and
applications.
4.5 Introduction to coil coating for
: o properties & applications.
Unit-V- . | Sa. Classify industrial floor coatings. | 5.1 Introduction to floor coating and
New - 5b. Describe applications of fire its type.
trends in retardant coatings. 5.2 Applications of fire retardant
Industrial |5c. Write formulations for coatings.
Finishes . ~ automotive refinishes. 5.3 Formulation & properties of

automotive refinishes

5.4 Properties & uses of coatings
based on PVDF, PTFE Zinc flake
coatings.

5.5 Introduction to coating for space

shuttle, aeroplane and missile.

6 Introduction to nano coatings.

77

Introduction to monocoat system
(Direct to metal)

5.
5.
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L R R

1. To attain the COs and competency, above llsl‘ed UOs need to be undertaken to. achzew e
the ‘Application Level’ and above of Bloom’s ‘Cognitive Domain Taxonomy’ .. <. v i

2. Formulations mentioned in curriculum are only guidline formulatios. o

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

Note.' o : ;- Toioed i :. it

Unit o _ Teaching ._Distribution of Theory Marks - i
No. Unit Title Hours ‘R ' ) A Total
S —Level Level Level 'Marks -

I Corrosion resistant Coatings : 10 02 04 08 14

11 Industrial paints 10 02 T 04 08" 14
111 | Chemical resistant paints 10 02 | 04 08 14 .
IV | Speciality coating 10 T02 04 08 14 -

V | New trends in Industrial finishes 08 02 04 08 14

Total 48 - 10 20 40 70

Legends: R=Remember, U=Understand, A=Apply and above (Bloom's Revised laxonomy)
Note: This specification table provides general guzdelznes fo assist student for their learnmg _
and 1o teachers to teach and assess studenis with respect to attainment of UOs. The actual
distribution of marks at different {mmmmy /evels (0]‘ R U (md A) in the aueslz()n pa]wl nwy

i ‘ L mauf' 2

vmyflmn above tabla. S SR g tranety

10. SUGGESTED STUDENT ACTIVITIES T T
+ Qther than the classroom and: Inbesatary learning: following are the suggested student releterte ~ix iy
co-curricular activities which can be nndertaken to accelerate the attainment of the various .

outcomes in this course: Students. should conduct following activities in group and prepare = -
reports of about 5 pages for each activity, also collect/record physical evidences f01 then
(student’s) portfolio which will be useful for their placement interviews: :
a. Visit to Automobile/paint application plant.
. Prepare a report on developments in corrosion resistant coatings .
Collect information of various resins used for corrosion resistant coatings.
Collect information of types of Industrial coatings used for different appllcatlons
Prepare a report on developments in chemical resistant coatings.
Prepare a report on developments in marine/powder coatings.
Use relevant IS specification of Industrial coatings. .
Prepare report on market status of Industrial coating
Collect Information about types of coatings for space applications.
Visit to paint and coating exhibition/seminar - -

SR o a0 o

(S

11.  SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any) : I
These are sample strategies, which the teacher can use to accelel ate the attainment of the vauous
outcomes in this course: '

a. Massive open online courses (MOOCs) may be used to teach various topics/sub toplcs

b. ‘L’in item No. 4 does not mean only the traditional lecture method, but different-types. -~
of teaching methods and media that are to be employed to develop the outcomes. .

c. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive i .
nature is to be given to the students for self-dir ectgd»%e@ﬁym& and assess the -
development of the COs tarough ciassroom presentatior _‘”f{;sée”lnnalaﬁfé;;taho11 gu1dehne
for details). e VN e
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-d. - With respect to itemm No.10, teachers need to ensure to create opportunities and
provisions for co-curricular activities.

Guide student(s) in undertaking micro-projects

Correlate properties and appiication of industrial paints. .

Use relevant raw materials calculations for formulating paint systems.

Use Flash/Animations to explain various reactions, manufacturing methods of paint
manufacturing,

Before starting practical, teacher should demonstrate the principle, working mechamsm
and experimental set up used for conducting practical.

Instructions to students regarding care and maintenance of measuring equipment.
Before starting practical, teacher should instruct various safety precaution need to take
while handling instrument and chemicals,

l. . Teacher should ask the students to go through instruction, technical specifications and
MSDS. - :

= @ o

e

HE 12.  SUGGESTED MICRO-PROJECTS
- . Only one micro-project is planned to be undertaken by a student that needs to be assigned to
Vot him/her in the beginning of the semester. In the first four semesters, the micro-project are group-
based. However, in the fifth and sixth semesters, it should be preferably be individually
undertaken to build.up the-skill and l‘e“f desce n every-student to become problem solvor‘sn
ithat w/he centributes to-the e prgjeahy e Bl Ly, In'tpecial situations where groups havidits
- be formed for micro-projects, the nu mbu of students in‘the group should not exceed three.’
The micro-project could be 1nuusu y dpt)hcatxon based, internet-based, workshop-based,
y=based.cx field-tused: Bach nives project sheuld encompass two or more COs whiich Hoeps e
; -are in fact, an integration of PrOs, UOs and ADQOs. Each student will have to maintain dated )
“weo oo work diary consisting of individual contribution in the project work and give a seminar ‘
> - presentation of it before submission. The total duration of the micro-project should not be less
than 16 (sixteen) student engagement hours during the course. The student ought to submit
micro-project by the end of the semester to develop the industry oriented COs.
A suggestive list of micro-projects is given here. Similar micro-projects could be added
by the concerned faculty:
Collect data of market share/status of various Industrial coatings
. Prepare report on emerging trends in Industrial coatings
Prepare report on development of new polymer for Industrial coating applications
. Prepare report on modified industrial coatings.
Compile data of water reducible PU dispersion
Prepare data on Industrial wood coatings
Calculate cost of raw material required for Industrial paint formulation.
Compare data of products related to Industrial coatings for various industries available
in market.
i. Survey of Industrial paint manufacturing industries.
J. Compile data of various IS Standards for Industrial coatings.
k. Prepare report on scope & growth potential for Industrial coatings
l. Prepare album of Industrial finishes.
m. Prepare report on various safety equipments used in paint manufacturing industries.
n. Collect information on Water proofing methods and process based on acrylic
0. Collect information on Water proofing mcthods and process based on polyurethane.
. I’xepale 1ep01 ts 101 availabie nano ¢ almgs in malket
q
I

mi Tl
NN
L ood30

R e

Collect 1n101mat10n on Wood coauru)
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s. Collect information on Glass coating.

t. Prepare report on Global scenario of coating 1ndust1y

u. Collect information on Self cleaning coating.
v. Collect information on Antibacterial coating
w. Collect information on Antiviroal coating.

x. Case study on automobile refinishes coating.

13. SUGGESTED LEARNING RESOURCES
1\?(') Title of Book Author Publication
Outlines of Paint CBS Publishers & Dlstr1butors ’
1 | Technology W. M. Morgan Pvt. Ltd, 2000
(3rd Edition) ISBN: 9788123904306 -
il and Colour

Surface Paints, Vol I: Raw

Chemists Association

Chapman & Hall, 1993 ) |

2 Materials and Their Usage | of Australia St ISBN: 9780412552196 .
(OCCA)Y ' ;. |
Organic Coating R ) John Wiley & Sons Inc (1961) =
O | Technology - | T Payme ISBN: 9780471673538
: ey U BT Oy "v.('ng"/: i o A £ Prakadds ‘C':l;.;;«‘x:«
Basics of Paints Y V.C. Malshe Ant_a1 8 :
4 Technology Part1 . and Meenal Sikchi 2004 i
o ~ ISBN: 9788190329859
|'Surface Painis: Suienes

5 Technology
(2nd Edition)

Dr. Swaraj Paul

John Wiley and Sons L1d 2014
ISBN: 9788126352559

Modern Technology of
6 | Paints, Varnishes &
Lacquers (2nd Edition)

NIIR Board

Asia Pacific Busmess PICSS Im

12007

ISBN: 8178330881

14.

SOFTWARE/LEARNING WEBSITES

1. https://www.youtube.com/watch?v=TKMgUCq3npg

ARl

sulphur-and-nitrogen/

o =N

https://www.youtube.com/watch?v=Im23nVpBObE
https://www.youtube.com/watch?v=LM4VOW6xZ5Y
https://www.youtube.com/watch?v=I3QLMI1AK9Y
https://www.toppr.com/guides/chemistry/environmental- chem1stry/0x1des of—

hitps://www.youtube.com/watch?v=tXnMNFk_r4w
https://www.youtube.com/watch?v=Fb__ KLI7DO0s
https://www.youtube.com/watch?v=b6Q6VWoUGEO

9. https://coatings.specialchem.com/coatings-properties/corrosion- -resistance

11.
12.
13.
14.
15.
16.
17.
18.

https://www.rawlinspaints.com/blog/discover-rust-inhibiting-metal- pnmel s/ -
https://www.youtube.com/watch?v=X6EVMSNOWXw
https://www.youtube.com/watch?v=XrY2eW2GroM
https://www.silcotek.com/blog/how-to-make-a-new-coating
https://www.youtube.com/watch?v=T51sSr Dp4o
https://www.nipponpaint-holdings.com/en/rd/technol @‘?Q@Q@@:N\/

https: //www.viscosity.com/automotive-industrial-p r@ solutxonsxf;"\
https://www.youtube.com/watch?v=YIGHH1edl 32;’ ‘
https://www.youtube.com/watch?v=_1 g Q9hlcném
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19, https://wanw.youtube.com/watch?v=ChVKS8J] -has
20. http's://paint.cosmctius.com/em/kraski/vidy/na,-epoksidnoj-osnove.html
21.  https://polyurethane.ameri canchemistry.com/How-Polyurethane-is-Made/
22. https://ﬁnishing.ﬁps/catalyzed-polyurethane—ﬁnish/
23. . https://paintsandcoaiingsexpert.com/ZO 18/07/28/w02018136488-waterborne-
polyurethane-coatings/
24. https://www.youtube.com/watch?v=eb8V AnLH]1 bg
25. https://nauticalclass.com/paints-and—types—of—paints-used-on—ships/
26. htips://www.westmarine.com/WestAdvisor/DIY-Bottom-Painting
27. https://safety4sea.com/hull-coatings—technologies/
28. https://'www.silcotek.com/coa’tings—for—energy~blog/what-is-the-heat—
resistance-of-silicon-coatings
29.- https:/‘/\WJW.wacker.c‘om/cms/en-us/products/applications/industrial-
coatings/heat-resistance/heat-resistance-coatings.html
30. https://wWw.Silcotek.com/blog/high-temperature—coatings-whats—tlle~
‘ maximum-iemperature
31, https://'www.youtube.com/watch?v=arlJ bCGHOSAc
132, https://www.youtube.com/watch?v=CS3Hx4KI3bE ‘
33. https://WWJv.concrclcnetwork.com/products-concrete-coatings/
34 h!tps://\wa.vof:ti;h:?,x;0;':L’rvvatch?v:R.MXX2XCOy9M
w0 s o ich?v=0D2Cio0m3T™
36. * https://www.youtube.co 17v=RMXX2XCOyIM
37. https:/'/’www.ycutube.com/wutcl'x?v:pBBnYHn_TU ‘
R R Litpar/faww yonibe comi chi?ve=alMEJUBETV
39. htttps://vrww.outabe.com/watch?v=8NC79e00z(M
40. https://www.yo»utubé.com/watch?v:YD_chxSLRI
41, https://www.youtube.com/watch?v=ofK W feqzGBY
42. https://'mvw.youtube.com/watch?Vf—"q2CwauwFsM
43, https://www.youtube.com/watch?v=2YbR—mOSZro
44, https://www.youtube.com/watch?v=BXFkTUlOJhM
45.  https://linetec.com/2012/09/07/what-are-hi gh-performance-pvdf-kynar-paints/
46. https://www.youtube.com/watch‘?V:X9GA9Ahuu9A
47. https://www.youtube.com/watch?vzélBanSTAnns
48. https://Www.hylite.co.in/ptfé-coating/
49, https://www.pfonline.com/articles/'how-zinc-ﬂake-systems-ensure-high-
corrosion-protection
50. https://www.youtube.com/watch?v=z6ZquLk_WHg
St https://www.youtube.com/watch?v=vidwsuL9-7g
52. https://insulationcoatings.com.au/super-therm-nasa—test-results/
53. https://www.youtube.com/watch?v:u6IS24U85WU
54. https://insula.tioncoatings.com.au/what—is—super—therm—ceramic-insulation-
coating/
55. https://www.youtube.com/watch?v=Pp9Yax8UNOM
56. https://ww-vw.youéube‘com/watch?VZOAaMUquM4k
57. https://'Www‘coatings.org.uk/admin/aerospace—coatings.aspx
58.- https://in side.batteile.org/blog-dctails/how—conductivc-coatings—are-changing-
aviation . ‘
59. https://cefn;aCs.org;’articlcs/93/'i26/'Airplane—Coati1)%%5?&%@9p$ uel.html
P R 75 ]
60. https://www. ppgaerospace.com/Products/Coatn}@‘R’émovers':éf{l,gia{zer s/PPGs-
Aerospa«:e-i?oatings~Academy.aspx o/ e e N

ST Mty
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A
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5
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67.
68.
69.
70.
71.
72.
73.

LIPS T N5 Qe

o R

f‘mfmrw 10~ »hP next-level/

hitps://ceramicpro.com/aviation-industry/ ., ,. -
https://materion.com/markets/defense
htips://www.avantorsciences. com/pages/en/nu51l»sﬂlcone -coatings-dispersions
nttps://www.turi.org/Our_Work/Research/Aerospace_and_Defense :
https://www.telegraph.co.uk/education/stem-awards/defence-
technology/thermal-paint-for-aircraft-carriers/
https://www.aerodefensetech. com/component/contenl/a1t1cle/adt/featu1 es/articl
es/34530
attps://www.paintsquare.com/news/?fuseaction=view&id=13059

https://www.sbir.gov/news/air-force-develop-green-coating-missile- launchels
https://nanoslic.com/about-nanocoatings/ : :
https://www.nanowerk.com/nanocoatings.php -
https://www.sciencedirect.com/topics/chemistry/nanocoating
https://www.sciencedirect.com/topics/engineering/nanocoatings
https://www . businesswire.com/news/home/20150121006513/en/Axalta-
Coating-5ystems%E2%80%99-2-Wet-Monocoat-Paint-System-Selected-as-a-
2015-Automotive-News-PACE-Award-Finalist -
hitps://www.sae.org/publications/technical-papers/content/2019-28-2541/
https://www.paint.org/coatingstech- magazme/altlcles/takmg -direct-to-metal-

- feoanhiliz sae org/content/2019- 28 251" / 5 :
Jlt‘pd IWWW. th freelibrary. com/UV+monocoat%3A+an+ad\Iancedxcoalmgrte ﬁ
chinology+for+consumer+electronics. -a0331004044 :

St peimagcom/articles/104107-new- class-nf specisliiooly r‘:‘m*

polyols mmbles -highly-weatherable-and- du1able automouvc and mdusmal—
coatings
Lt p.//metconcoatings.com/whatsnew/l\/ICC—4702.php
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Application and Evaluation of Paints-11 Course Code: 24525

Program Name : Diploma in Surface Coating Technology
Program Code :8C '
Semester ~: Fifth

Couse Title : Application and Evaluation of Paints-II
Couse Code : 24525

1. RATIONALE

This course will introduce student various >urfacc preparation methods, industrial palnt
application methods such as conventional spraying, airless/air-assisted airless spraying,
robotic spraying, electrodeposition, coil coating etc. This course will also give insight to
various paint shop process and equipment like spray booths, ovens, sludge collecting units,
VOC management etc. This course will expose to students to paint fil defects, their causes,
and remedies. This course also introduces powder coating application methods with powder
coating quality control.

2. COMPFTF\‘CY
The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:

¥ Srpvey = I
= Apphy liagid Badng i O AR

v der coating as per specificatisa,

3. COURSE QUTCC MFS {COs) _

The theory; practical experiences and relevant soft skills associated with this course, so that
the student.demenstrotes the following industry-oriented COs assoriated with the sbove-
mentioned competency: .

Use relevant surface preparation method.

Apply paint using reievant paint application method.

Explain paint shop processes.

Analyze paint film defects.

Apply powder coating using relevant methods.

. .
Nemponne 4

o6 o

®

4. TEACHING AND EXAMINATION SCHEME

?ﬁf:,:;g Examination Scheme
(f:?i‘;) Theory Practical
L|T|P}| )Paper ESE PA Total ESE PA Total
4"His. | Max{Min {Max | Min | Max | Min| Max | Min |Max | Min [Max | Min
31-14 7 3 70 | 28 | 30%| 00 100 | 40 S50# 20 50 20 100 40

(%): Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment to
Jacilitate integration of COs and the remaining 20 marks is the average of 2 tests to be taken
during the semester for the assessment of the cognitive domain UQOs required for the
attainment of the COs.

Legends: L-Lecture; T - Tutorial/Teacher Guided Theory Practice; P - Practical; C - Credit,
ESE - End Semester Examination; PA - Progressive Assessment
5.0 COUREL MAT {with sample COs, PrOs, UOs, nDObM\:{:
- This course map iliustiates an overview of the flow and lin] @
-of outcomes {details in subsequent sections) to be attal},aeﬁfbwggg
course, mn all domains of learning in terms of the mdgi stry/en
depicied at the center of this map.

*el@i&% at various levels
en\‘r @y the end of the
den@icd competency
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Figure 1 - Course Map

6. SUGGESTED PRACTICALS/ EXERCISES L
The practicals in this section are PrOs (i.e., sub-components of the COs) to be developed and
assessed in the student for the attainment of the competency:

S. Practical Exercises Unit AII);):SOX'
No. (Learning Outcomes in Psychomotor Domain) No. .
required
1 Prepare mild steel panel using 7 tank method-Zn phosphate I o
(Part-1: Bath preparation)
) Prepare mild steel panel using 7 tank method-Zn phosphate I 2%
(Part-II: Pre-treatment and Evaluation) :
3 | Prepare aluminum panel using chemical cleaning method. - | 2
4 | Prepare plastic panel using IPA cleaning method. : | 2%
5 | Prepare Copper surface using chemical cleaning method o 2
6 Apply paint u;mg Dipping method. %
(Part-I: Experimental set up)
7 Apply paint u_sing Dipping method. 2%
(Part-1I: Coating and its evaluation)
MSBTE — Final Copy Dt. 30.08.2021 Page 2 of O SC51
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2 Apply paint using Flow method. I 5
(Part-I: Experimental set up)
9 Apply paint using Flow method. i 7
(Part-II: Coating and its evaluation)
Agpply paint by spray method using conventional spray gun. . «
10 H 2%
{Part-I: Panel painting)
1 Apply paint by spray method using conventional spray gun 1 5
(Part-II: Coating and its evaluation)
Apply paint by film applicator.
12 5 T AT II 2
| Part-I: Film applications
13 Apply paint by film applicator. I 5
Part-1I: WET to DFT evaluation .
14 | Compare paint finish by changing spray parameters such as: 1 %
| Fiowrate. Spray pressure, viscosity. (Part I: Panel Painting)
Compare paint finish by changing spray parameters such as:
15 | Flow rate, Spray pressure, viscosity. m 2%
(Part-1i: Coating Evaluation- Finish, DFT, gloss, adhesion )
16 | Demonstrate radiation curing method (IR and UV) of coating. I 2
17 Find out schedule of paint film curing. 1 %
w‘ B Pq,4 7. Dnv,nl ])d ﬂq (,) N L
- 3l O£ peint film curin vy .
___i_i_ wQ}R 1 Loatmg Lvaijuatmn) ® il . 2
19 bemonoaale wou(mg of TTR for “Time V/s Temperature” 1 5
proitiing of curing oven. L
20 1 id “llhf_/ paint defects on pauued panels L IV 2
-21 | Determine Sagging index of paint using sag indexer. 13 2
Y Transform 1 pamt defective surface (Run down / Dust) into defect T 2%
- frec surface. (Part I: (Rework and its SOP)
23 iransform paint defective surface (Run down / Dust) into defect v o
free surface. (Part II: (Repainting and its SOP)
24 | Prepare fish bone diagram for given paint film defect. v 2%
25 Produce given paint defects-Rundown/Dust v )
- (Part I: Defect generation)
2% Produce given paint defects-Rundown/Dust v 7
(Part II: Coating evaluation)
27 | Apply powder coating using electrostatic spray gun v o
(Part-I: Powder coating and curing)
Apply powder coating using electrostatic spray gun
28 | (Part-1I: Cross cut adhesion, Impact resistance, pencil hardness v 2%
and MEK rub test )
29 | Apply powder coating using Fluidized bed application v )
(Part-I: Experimental set up)
30 | Apply powder coating using Fluidized bed application. v 7
” (Part-1I: Mechanical properties Evaluation)
31 | Test sowdes coated panel for humidity resistance. \ 2%
32 1 Test powder coated panel for salt sprav resistance. v 2
] Total ( e " ) =COF TEgy: 48
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Note
i. A suggestive list of PrOs is given in the above table, More such PrOs can be added to .

attain the COs and competency. A judicial mix of minimum 2/{ or more practical needs 10
-be performed, out of which, the practicals marked-as-‘*’ are compulsory, so that -the
student reaches the ‘Precision Level’ of Dave’s ‘Psychamotor Domain Taxonomy’ as
generally requn ed by the industry.

ii. The ‘Process’ and ‘Product’ related skills assoczaled wu‘h each PrO is 1o be assessed
according to a suggested sample given below:

Sr. No. Performance Indicators. ~: - - - Weightage in %
-a. - | Arrangement of available equipment, raw. materials,. reagents 10
etc. ‘ L e ,

b. Setting and operation L 20

C. Safety and housekeeping ) i 10

d. Observations and Recording e 20

e. Interpretation of result and Conclusion SRR 20

f. Answer to sample questions CoretL 10

g Submission of report in time R 10 : :
Total 100 co

T L'\ uln L’ ‘\J

expulences
a. Follow safety p1actlces R ;
0 Practice gOOd housel\oepmg. R A N ETAR ST T i D R e
¢. Practice energy conservation. e '
d. Demonstrate working as a leader/a team member: ==+ "+
e. Maintain tools and equipment. -
f. Follow ethical Practices.

The ADOs are not specific to any one PrO but are embedded in many PrOs. Hence, the
acquisition of the ADOs takes place gradually in the student when s/he undertakes a series of -
practical experiences over a period. Moreover, the level of -achievement of the ADOs
according to Krathwohl’s ‘ Affective Domain Taxonomy should g1 adually increase as planned
below: o '

e “Valuing Level’ in 1% year

e ‘Organising Level” in 2" year

e ‘Characterising Level” in 3" year.

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will usher in uniformity in
conduct of practicals, as well as aid to procure equipment by authorities concerned.

“Sand Paper (80, 120, 320)

Cotton waste .

S. Equipment Namownth Broad PrO. No.
No. Specifications

1 | Spatula 77 AllPrOs
2 | Beaker (250 ml, 500ml) B - AllPrOs
3 MS panels : : : AH PrOs
5

6

Weighing Balance =
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Equipment Name with Broad

Specifications PrO. No.

Thermorneter All PrOs
Stop Watch All PrOs
Plastic Baths 1,2,6,7
pH paper/pH meter 1.2
Aluminum panel 3
Plastic panel 4

-| Copper panel 5
Spray booth assembly 10,11,14,17,20,23,25
Oven 6,7,8,9,10,11,13,15,18,23,25
Ford Cup B-4 6,8,10,12,14,17,20

Adhesion Tape

6.7.8.9,10.11,13.15.18.28.30

Scratch Hardness Tester

6,7,8,9,10,11,13,15,18,28,30

Pencil hardness tester .

6,7.8,9,10,11,13,15,18,28.30

Gloss-O-meter 10.11,15,18
DI'T ' meter 6,7.8,9.10,11,1,15,18,23,26,28,30
Block Applicator 12,13
Tooth gauge/ Inmont gauge 13

“Ma,quvmg lens 20

: er . 2;
i‘lectrostatic’ powdel coatmg spray gun 27
Impact tester - B . 28

__ Vluidized ‘w‘::l {or powder coating Lol 29

H'nmdm Chamber 30
Salt Spray Chamber 31

- 8. UNDERPINNING THEORY COMPONENTS
The following topics/subtopics should be taught and assessed to develop UOs for achieving
the COs to attain the identified competency.

Note: To attain the COs and competency, above listed UOs need to be undertaken to achieve
the ‘Application Level’ and above of Bloom’s ‘Cognitive Domain Taxonomy’.

Unit U.n it Out'c.() mes (U(.)S) Topics and Sub-topics
(in cognitive domain)
Unit - la. Classify industrial 1.1 Classification of industrial
Surface substrates. substrates.
Preparati | 1b. Explain surface preparation 1.2 Mechanical methods for surface

on

methods for industrial
substrates.
lc. Explain 7 tank pretreatment
(PT) process for mild steel.
1d. State importance of nano
technology-based PT.

preparation of industiial substrates,
e.g., solvent cleaning, Hand tool
cleaning, power tool cleaning, flame
cleaning, abrasive blasting.

1.3 Chemical methods of industrial
surfaces, c.g., degreasing, de-
rusting, conversion coating.

1.4 Surface preparation methods for

saosirial substrates like
Ga‘vam:uwj on, Aluminum,
plasiicgiey Y F ,‘,%2”;,;&

1.5 Inngfd%mt;g&to‘zﬁ‘@iv\b‘ased PT
@\
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Unit Outcomes (UOs)

Unit ) - . Topics and Sub-topics
(in cognitive domain)

Unit-11 2a. List paint application 2.1 Introduction to industrial paint"

Applicatio methods. application methods like dip-

n methods | 2b. Explain construction and coating, flow coating. .
working various paint spray 22 Construction and working of
application techniques. conventional spray gun, HVLP,

2c. Explain principles of electro- airless gun, air assisted airless gun,
deposition. electrostatic spray guns, dxsc bell '
‘and robotics. B
23 Principles of electro-deposition. =~

Unit— 111 3a. Draw automotive paint shop 3.1 Paint application shop layout.

Paint layout. 3.2 Types of spray booths.

application | 3b. Explain spray booth with its 3.3 Importance of booth paranieté}fsﬂi

shop operating parameters. 3.4 Types of ovens and its profiling -

3c.
3d.

Classify ovens.
Write paintshop practice for
environment sustenance.

(TTR and baking window)
3.5 Concept of radiation curing such as.
IR and UV.
3.6 Sludge handling, VOC management
& water management in pamt shop_

{aitIv
| Paint film

4a.
4b.

Nanie paint def2:is. :
Identify different root causes of’

P ’lypus of various paint defects,”’ "4
| 4.2 Causes of paint defects such as — Pm

x‘sl;, YRR

5c.

5d.

| defects paint film defects. .. holing, Cissing/Craters, Solvent . .
4c. Explain defect 1denuhcatxon popping, Sa%mg,Bhstexs Oxanoe Peel
' techniques. " Yeliowing, Flaking, Chalkmgj, Cr ackmg,
4d. Explain rework process for paint _spitting, dry spray, mottling, peel off
touch up. ““blushing. . _
4.3 Defect identification techniques like -
fish bone diagram FTA and Corrective -
actions. -
4.4 Rework/touch up of paint defect.
Unit-V 5a. Compare powder coating with liquid | 5.1 Introduction to powder coating. '
Powder coating,. 5.2 Application of powder coating by
Coating 5b. Sketch layout of powder coating electrostatic spray and ﬂuldlzed bed

application system.

Draw powder coating recovery
system.

Explain troubleshooting techniques of

application.

5.3 Introduction to powder coating booths
and recovery systems. ,

5.4 Powder coating troubleshooting

techniques and rework.

powder coating applications.

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

Unit Unit Title Teaching Distribution of Theory Marks
No. Hours R U A Total
Level Level Level Marks
1 | Surface Preparation 10 2 4 8 14
II | Application methods 10 2 4 8 14
111 | Paint application shop 10 2 14
IV | Paint film defects 10 2 , AL
V | Powder Coating 08 2 4|
Total 48 10 /< _ 70
’“j\%/ - \\’%’;\z
Legends: R=Remember, U=Understand, A=Apply and ab(gvu (; ,evzs@aggxonomy)
MSBTE - Final Copy Dt. 30.08.2021 Page 6 of 9 SCs1
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Application and Evaluation of Paints-I1 Course Code: 24525

Note: This specification table provides general guidelines to assist student for their learning

~and fe teachers to teach and assess students with respect to attainment of UOs. The actual

distribution of marks at different taxonomy levels (of R, U and A) in the question paper may
vary from above table.

10. SUGGESTED STUDENT ACTIVITIES

- Other than the classroom and laboratory learning, following are the suggested student-related

co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collect/record physical evidence for their
(student’s) portfolio which will be useful for their placement interviews:

a. Visit paint application industry/paint testing Laboratory/computerized color

dispensing machine. o ‘

Collect the surface preparation standards.
Prepare a report on new trends on spray techniques.
Collect the data of robotic paint application.
Make a report on layout of paint application shops.
Collect the data of latest trends in paintshop operation.

e

SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
> are -sample: strategies, which:the teacher can use to d(‘CQl\,I?ﬂ\ the attainment of the
Jous vutcomes in this course: :
" a. Massive open online courses ’M(}(;Cs, may be used to teach various topics/sub
topics. »
codn L pdtene No. 4-docs ot mean only (b iraditenal lecture method, but different
types of teaching methods and media that are to be employed to develop the outcomes.
¢. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
~  nature is to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation
guideline for details).
d. With respect to item No.l0, teachers need to ensure to create opportunities and
provisions for co-curricular activities.
Guide student(s) in undertaking micro-projccts.
Correlate paint properties and application methods for industrial coatings.
~g. Use Flash/Animations to explain various surface preparation methods, application
methods, paint defect identification with its rework, powder coating applications etc.
h. Before starting practical, teacher should demonstrate the principle, working
mechanism and experimental set up used for conducting practical.
i. Instructions to students regardlng care and maintenance of measuring and apphcatlon
equipment.
j. Before starting practical, teacher should instruct various safety precaution need to take
while handling instrument and chemicals,
k. Teacher should ask the students to go thloug,h instruction, technical specifications and
MSDS :

e

12. SUGGESTED MICRO-PROJECTS
Only one micro-project is planned to be undertaken by a student that needs to be assigned to

“him/her in the beginning of the semester. In the first four semesters, the micro-project is

group-based. However, in the fifth and sixth semestels /L e?}} Lmbe preferably being
individually undutaken to build up the skill and confi ?»m e“ve;&g%{fudent to become
problem solver so that s/he coniributes to the projects o ’ &é&%&\\ gfpuc'al situations

MSBTE — Final Copy Dit. 30.08.2021 Page 7 of 9 SCs1
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where groups must be formed f{or micro-projects, the number of students in the group should -
not exceed three. o e

The micro-project could be mdushy apphcatlon based internet-based, wmkshop—: .
based, laboratory-based, or field-based. Each micro-project should encompass two or more
COs which are in fact, an integration of PrOs, UOs and ADOs. Each student will have to .
maintain dated work diary consisting of 1nd1v1dua1 contubutmn in the plOJGCt work and-givea - .
seminar presentation of it before 3 —
be less than 16 (sixteen) student engagement hours during the course. The student oughtto
submit micro-project by the end of the semester to develop the industry-oriented COs.

A suggestive list of micro-projects is given here. Similar micro-projects could be

Clailic: .

added by the concerned faculty:

oo o

Prepare a powder coating standald like 1SO, IS,, ASTM, NACE, SSPC.
Prepare a report on Electro deposition bath parameters.

Prepare report on paint shop sludge disposal processes. ,
Prepare an album on different type of substrate used in automotlve 1ndustues S

like SS, GI, AL, PP, PP+EPDM, SMC, Nylon, ABS etc.

B G O

“Collest.s

Lt

=

- Industry 4.0.2

m. Basic principles of 1\8.1261]/ POKA YOKE

,..A 71 temaget

Collect the information of Conveyers used in paint shop.

Collect the Surface preparation standards like NACE, SSPC Sa..
Prepare a report on air circulation system of paint shop.

Prepare a report on paint kitchen and its parameters.

Prepare a renmt on Tfﬂnont treatment process for coating industry.

1t ermlysig tools like why-why an: alynic. SR

dlagram blam stolmmg etc.
Control plan (Failure mode and effect analysis) FMEA.

oithings (I0T)

13. SUGGESTED LEARNING RESOURCES

1\?(') Title of Book Author Publication
Outlines of Paint CBS Publishers & Dlstnbutms Pvt.
1 | Technology W. M. Morgan Ltd, 2000

(3rd Edition)

ISBN: 9788123904306

Automotive Paints and

Hans-Joachim
Streitberger

WILEY-VCH Verlag GmbH & Co.

2 Coatings and Karl-Friedrich E%EII\IA 9\;/86;22%%9%?88
Dossel
Basics of Paints Antar Prakash Centre for Yooa1
3| Technology (Part IT) &;ﬂﬁaslfigind India, 2004
(1% Edition) ISBN: 9788190329842
Organic Coatings: Chemical Publishing Co, New ,
4 ' Felix Konstandt York

Properties and Evaluation

ISBN: 0820603066

5 | Paint Handbook

Guy E. Weismantel

McGraw-Hill publication
ISBN: 0070690618

Paint Testing Manual
6 | Physical and Chemical
| Examination (13" Edition)

Gardner Henry and
George Sward

American Society for Testing and

| Materials, 1972

Failure Analysis of Paints
and Coatings

Dwight G. Weldon

A Jolm»%@efy‘& Sons Ltd.,
e

o= C‘z,«“‘x
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14. SOFTWARE/LEARNING WERSITES

a.

Z.

aa.
bb.
cc.
dd.
ee.

ff.

£g.
“hh.

.
i

kk.

AL

%zﬁﬁﬁwv@vpﬁarr%f:mﬁ¢@ov

https://youtu.be/1Fu7Ex46yRo : 7 tank processes

. https://youtu.be/n2zINRzemBol : Dip Coating

https://youtu.be/hn YMKPuQhWA :Dip Coating
https://youtu.be/cpqqWVOF5zQ :Flow Coating
https://youtu.be/ul IvyVo9IFE :Flow coating
https://youtu.be/vOmBOyzJ0mS8 :Designing of spray gun
https://youtu.be/JXcxMzaCem0 :Use of spray gun
https://youtu.be/-0BX0 8TQ78 : Use of spray gun
https://youtu.be/c24HhItNUA4E : Block applicator
https://youtu.be/6xTWIIPm3Y1 : Block applicator
https://youtu.be/2d3uf1 FnW_Q : Types of guns

nittps://youtu.be/1_3fkZiSxxk : tIVLP and Conventional guns
. https://youtu.be/QWmZI2iMjRM4 : Air assisted Vs Air less assisted spray gun

https://youtu.be/f400VSWBGr4 : Air iess assisted spray gun
https://youtu.be/DX9u-yGLwWII : Robotic applications
https://youtu.be/bdQ37t tIMg : Robotic painting
https://youtu.be/GODM7exAM : Paintshop
https://youtu.be/U2tM-3btYLc : Paint shop layout
https: //youtu be/gz8BgWEG V4 : Paint booths
hitps // yc”* be/eRok rbwws- Q : Electrodeposition

] ESh tectroplating Vs Flectrodepostiog-

hups /lyoutu. uG/UUSLi erbf‘4 BVIW paintshop
. hittps: //Vmuu uc,qh\,\ mC. LxJi : Ovens

ST ATATTI O AGy - Do
5| ‘ 2SS ) 3 Ui ooy annly } COeens

huns //Voa'm bﬂ/ xuuc.dT\TWK‘) UV and IR
https://youtu.be/zgNK-zi7¢24 - UV aad IR
https://youti.be/sScwCusitzA : EMT of Oven
https://youtu.be/tYUeoVCNW7M : EMT and TTR of oven
https://youtu.be/NL5gZydeCWo : Defect rework
https://youtu.be/kyepHOW1Cu0 :Defect rework
https://youtu.be/6mxbrepm18w : Sag Index meter
https://youtu.be/BOayYSMjogE : Sag index meter
https://youtu.be/Fwlgx0dOYVE :Concept of Fish bone diagram
https://youtu.be/NnE2SkKPQvo :Elcctrostatic powder spray application
https://youtu.be/h3zbx TAFKtY : Electrostatic powder coating spray gun
https://youtu.be/a2BWZFyGhb0 :Fluidized bed powder coating
https://youtu.be/§PxVBclkpPo : Salt Spray test
https://youtu.be/IFAjbYeKMgM : Powder coating tests
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Chemical Technology for Paint Industries ; Course Code: 24526

Program Name : Diploma in Surface Coating Technology
Program Code : 8C

Semester : Fifth

Couse Title : Chemical 'I‘echnoiogy for Paint Industries
Couse Code : 24526

RATIONALE:

This course is useful to understand the application of various devices used for various unit
operations such as fluid flow, Heat transfer, filtration, drying, crushing and size separation in paint
industries. Students will get hands-on experience of auxiliary equipment used in paint industry; it
will also enhance the exposute of various systems used in paint industry.

COMPETENCY

The aim of this course ‘is to help the student to attain the following mdustly identified
‘compctpncy through varicus teaching learning experiences:

Opc rate various devices used in paint industries.

Course Cutcomes:

T Voo T pvnir oo oss s e 0 Toyie i - . . S
B30 IO LR sl TR .

‘*f_‘_-}

+ b. " Select relevant $luid handling devices for coating industry. .
c. Apply Lieat transier principics 1 coatit ng industry.
d. o Belect ey and doyor Do soniizg fndustoy., » T o T e
e. Use crusher and scicens.

4. TEACHING AND EXAMINATION SCHEME

gecif::::ag Examination Scheme
Credit Theory Practical
LT |p | e | ESE PA Total ESE Pa Total
‘ - | Hrs. /| Max|Min [Max | Min | Max Min; Max | Min |Max | Min |Max | Min
31--14 7 "3 70 1 2 30%) 00 100 | 40 | 50# 20 50 20 100 40

(%): Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment o
Jacilitate integration of COs and the remaining 20 marks is the average of 2 tests to be taken
during the semester for the assessment of the cognitive domain UQs required for the
attainment of the COs.

Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - Practical; C — Credit,
ESE - End Semester Examination; PA - Progressive Assessment

5. COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics)
This course map illustrates an overview of the flow and linkages of the topics at various levels

—of outcomes (details in subsequent sections) to be attained by the student by the end of the
~.course, in.all domaing of loaring in terms of the indus v/emﬂl;

ified comnetency

depicted at the center of this map.
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Course Code: 24526

Y LTI
.

e o P10(76) Use centrifuge tn.,
~method for sq)alauon ofer
sohd-hqwd mntum :

(_omwﬂy_
Operate various

devices used in paint
industries.

Legends

aEASRE SR Ny,

- Othromh‘ e
 Practicals. :

vt
"--:......-----"

Figure 1 - Course Map

6. SUGGESTED PRACTICALS/ E}\ERCISES

The practical in this section are PrOs (i.e., sub-components of the COs) to be developed and

assessed in the student for the attainment of the competency:

Sr. Practical Exercises Unit AI;{’;OX"
No. (Learning Outcomes in Psychomotor Domain) No. _
: required
1 Survey of flow meters in laboratory. I 2%
2 Determine rate of flow of fluid using Venturi meter. 1 2%
3 Identify flow of fluid (Laminar or Turbulent) using visual L o4
observation. .
4 Determine rate of flow of fluid using Rotameter. b 2k
5 Determine rate of flow of fluid using orifice meter. /fg”y“:&!? Q!i T t 2
6 Compare rate of sedxmentatlon in different density ﬂu1d§<«/ 2
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7 Demonstrate working mechanism of venturi meter. | 2
8 Compare rate of sedimentation in different viscosity fluids. I 2
9 Identify various components/parts of centrifugal pump. I 2
10 | Identify various components/parts of reciprocating pump II 2%
1T | Identify various valves in the laboratory. H 2%
12| Demonstrate working mechanism of gate valve. I 2%
13 | Demonstrate working mechanism of globe valve. I 2
14 | Demonstrate working mechanism of Needle valve. I 2
15 | Demonstrate working mechanism of Non-return valve. I 2
16 Demonstrate conduction mode of heat transfer using different I o
metal rods.
17 | Demonstrate convection mode of heat transfer. 1 2
18 | Perform simple distillation for solvent separation. I 2%
19 | Determine cffect of tfemperature on viscosity using oils/resin/paint. | 11 2%
50 Demonstrate equilibrium point of temperature by using beaker and - )
test tube. ;
21 | Determine percentage volatile matter by using ‘tray dryer’. vV 2%
‘*ﬁtion for separation of solid jiquid mixtuse v 2
: J 4 vacuud xauon ioi séparation of solid uqmd mizture. | AV __—2 ____
24 | Determine imoisture content using dryer. o v, 2%
25 | Dete: i Irving fime noing tray dryer L - v ?
26 | Use centrifu ge ethod for separation of solid- 11qu1d mlxtuc LY A
27 | Use Buchner fu mcl solid-liquid mixture. LY 2
28 | Prepare lab scale bag filter. v 2
29 | Use Whatman fiiter paper for separation of mixture. v 2
30 | Determine oversize and undersize particles by using grizzlies. A% 2
a1 Determine percentage of oversize and undersize particles by using v o
sieve analysis method
1 Use Impact mechanism for reducing the particle size of material v o
and check particle size.
13 Use Rubbing mechanism for particle size reduction and check v 5
particle size.
34 | Demonstrate working mechanism of Hammer mill. A% 2
35 | Demonstrate working mechanism of Ball mill. \Y% 2%
36 | Demonstrate working mechanism of Air classifying mill \Y% 2
Total (no. of hrs. to be engaged) 48

Note
i. A suggestive list of PrOs is given in the above table. More such PrOs can be added to
attain the (,()s and cempetency. A judicial mix of minimum 24 or more pl aclzcal ncea’s to
~he perfs Luoet of which, the practicals marked as % i
student 1’@(1511‘;., the ‘Frecision Level’ of Dave’s ‘Psychg
generally required by the industry. ‘
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ii. The ‘Process’ and ‘Product’ related skills associated. with each PrO zs 1o -be assessed
according to a suggested sample given below: ‘

Sr. No. ~ Performance Indicators .‘-‘ kWeightage i %

a. - Arrangement of available equipment, raw materials;  reagents 10
etc. s

b. Setting and operation ' o 20
C. Safety and housekeeping Lo 10
d. Observations and Recording S 20
e. Interpretation of result and Conclusion S 20
f. Answer to sample questions e 10
g. Submission of report in time R 10

~ Total 100

The above PrOs also comprise of the following social Skllls/‘attltudes ‘which are Affective
Domain Outcomes -(ADOs) that are best developed lhlough the laboxalmy/ﬁeld -based
experiences:
Follow safety practices.
Practice good housekeeping.
Practice energy conservation.

2ronstrate working as a leader/a team memhi
J Lt 10ols and equipment.
f. Follow ethical Practices.

6o o

5

-t

S PADES aiormot specific to any one PrO but arTiodddcy i uuany PrOs. Hence, the 57t i
-acquisition of the ADOs takes place gradually in the student 'when s/he undertakes a series of
practical experiences over a period. Moreover, the - level: of ‘achievement of the ADOs
according to Krathwohl’s ‘Affective Domain Taxonomy should gradually increase as planned -
below: =
e ‘Valuing Level’ in 1* year
e “Organising Level’ in 2" year
e ‘Characterising Level’ in 3 year.

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUI’RE_‘D
The major equipment with broad specification mentionéd -here will usher in uniformity in
conduct of practicals, as well as aid to procure equipment by authorities concerned.

S. | Equipment Name with B '
No. ];lrozl;d Specifications ~ PrO.No.
1 Venture meter 1,2,7
2 Transparent 0.5-inch
. 3
piper 2 feet.
3 Beaker-500 ml 1,2,3.4,5,6,17,20
4 Rotameter 4
5 Orifice meter 5
6 Measuring cylinder-
1000 ml
7 Centrifugal pump parts
8 Reciprocating pumps
9 Gate valve
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S. | Equipment Name with ‘
No. I;]regd Specifications PrO. No.
13 | Globe valve 11,13

11 | Needle valve 11,i4

12 | Non return valve 11,15

13 | Al, Fe, Copper, Brass 16

Rod

14 | Heating mantle 17,18

15 | Distillation flask 18

16 | Red wood viscometer i9

17 | Oven-250 degree 21,2425
18 | Weight balance All practical
19 | Spatular All practical
20 | Vacvum pump 23
21 | Centrifuge machine 20
22 | Grizzlies screen 30
23 | Steves 3]
24 | Hammer 32
25 | Ball mill 35

3.
- = The follawing fopics/subtopics should be taught and asse
the COx to «itain the identified competency.

U’V‘.E?ik‘s‘f‘:‘\@‘rmo THEORY COMPONENTS

d to develop UOs for achieving

Unit Outcomes (UOs)

Pumps and
valves

2b. Explain construction and working
of pumps and valves.

1 2¢. Sketch diagram of valve.

Unit .~} : .\ . Topies and Sub-topics
~ (in cognitive domain)
Unit=L. . ~ | la. Ixplain Laminar and Turbulent 1.1 vmod uction to fluid flow.
Fluid flow .| . flow with diagram. .2 Concept of Reynold’s number.
| 1b. State Reynolds number. 1.3 Classification of fluid flow:
lc: Draw diagram for flow Laminar and Turbulent flow
measurement devices. Compressible and In-compressible
1d. Explain construction and working flow.
of Orifice flow meter. 1.4 Construction and working of Orifice
meter, venturi meter and Rotameter.
Unit-I1 .. | 2a. Define pump and valve. 2.1 Introduction to pumps and Valves

2.2 Applications of pumps and valves in
paint industries.

2.3 Construction and working of
centrifugal and reciprocating pump
(ratio pump).

2.4 Construction and working of gate
valve, globe valve, ball valve,
butterfly valve, non-return valve

and necdle ‘falve

3a. Define distillation and modes of
lieat transfer.

3.1 Introd *1’"?”‘"‘1‘}3&@%3 of heat
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Chemical Technology for Paint Industries

Course Code: 24526

Unit Outcomes (UOs)

5d.

reduction.

. Explain construction and working
of crushers.
Explain working of different

types of sieving screens.

Unit (in cognitive domain) Topics and Sub-tqp 18 .
transfer 3b. Explain construction and working | 3.2 Construction and working of U-
of different heat exchanger. tube, shell and tube, condenser type
3c. Sketch diagram of heat - .- heat:exchanger.
exchanger. 3.3 Applications of heat exchangers.
3d. Write applications of distillations. | 3.4 Introduction to various types of
distillation processes.
3.5 Applications of distillation in
- industries.
Unit-IV  |4a. Define filtration. 4. 1 JIntroduction to filtration and drying -
Filtration |4b. Explain Construction and “operation.
and working of filters. 4.2 Construction and w01k1ng of ﬁltel
Drying 4c. Explain Construction and . press, continuous rotary and
working of rotary drum dryer. Vacuum filter. .
4d. Write applications of filtration 4. 3 Construction and working of tray
and Drying. dryer, rotary drum dryer and spray
dryer. ,
e R AN | . S cihpd ";f)}'ioation of filtration and drying.:|w ¢
‘ Unit-V - | S5a. Write significance of %1ze 5.1 Classification of size reduction -~
Size reduction. “equipnient’s.
wedaetion < S BExplain mechanism of cize e (LL; &sarse crushers, intermediste:

~crushers and fine crushers)
5.2 Construction and working of
“crushers; ball mill and tube mill.

5.3 Construction and working of air
classifying mill (ACM) and cyclone
separator.

54 Construction and working of sieve

“analysis apparatus, trommels and

grizzlies.
9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN
Unit Unit Title Teaching Distribution of Theory Marks
No. Hours R . U A Total
Level Level Level Marks
1 | Fluid flow 10 2 4 8 14
II | Pumps and valves 10 o2 4 8 14
II1 | Heat transfer 10 2 4 8 14
IV | Filtration and Drying 10 2 4 8 14
V | Size reduction 08 2 4 8 14
Total 48 10 20 40 - 70

Legends: R Remembe

U=Understand, A=Apply (md above (Bloom s Revised taxonomy). ..

Note: This specification table provides general guidelines 1o aw&?&“’ﬁz}ﬁ%& their lea rnmg
and 1o teachers to 1each and assess students with respect Ia{aj znmgnl ofUm The actual
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distribution of marks at different taxonomy levels (of R, U and A) in the question paper may
vary from above table.

16.  SUGGESTED STUDENT ACTIVITIES

-Gther than the classroom and laberatory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collect/record physical evidence for their
(student’s) portfolio which will be useful for their placement interviews:

Prepare a report on visit paint application industry/paint testing Laboratory.

Prepare an album on flow measuring devises.

Prepare an album on Pumps.

Make a report on Heat transfer equipment.

Prepare a report on working principles of size reduction equipment’s.

-1l - SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the
various outcomes in this course:
a: Massive open online courses (MOOCs) may be used to teach various topics/subtopics.
b. ‘L’ in item No. 4 does not mean only the traditional lecture method, but different
types of teaching methods and media that are to be employed to develop the
o oouteomes, -
w¢."About 15-20% of the toplcs/sub-toln'm~ which is relatively simpler or descriptive in
. nature. js to. be given to the students for sclf-directed learning and assess the
~development of the COs thmugh classroom vresentations (see 1mplementdt10n
guideline for details).
- d.-With respect to item No.10, teachers need to cnsuie to create opportunities and
provisions for co-curricular activities.
e. Guide student(s) in undertaking micro-projects.
f. ~Use Flash/Animations to explain various Pumps, Filtration methods, Heat exchangers
and Size reduction.
-g. Before starting practical, teacher should demonstrate the principle, working
mechanism and experimental set up used for conducting practical.
n. Instructions to students regarding care and maintenance of measuring equipments.
1. - Before starting practical, teacher should instruct various safety precaution need to take
while handling instrument and chemicals,

- J. Teacher should ask the students to go through instruction, technical specifications and
MSDS

o e

o oo

12.  SUGGESTED MICRO-PROJECTS

- Only one micro-project is planned to be undertaken by a student that needs to be assigned to
him/her in the beginning of the semester. In the first four semesters, the micro-project is
group-based. However, in the fifth and sixth semesters, it should be preferably being
individually undertaken to build up the skill and confidence in every student to become
problem solver so that s/he contributes to the projects of the industry. In special situations
where groups must be formed for micro-projects, the number of students in the group should
not cxceed three. 4

- The micro-project could be industry application based, internet-based, workshop-
» hased, tad(}lule”"Lased or fiela-based. Each micro-project mouhg“gtw)mp@s two or more
COs which are in fact, an integration of PrOs, UOs and ADS&;;EE 2ach stﬁé:%lﬁawﬂl have to
maintain dated work diary consisting of individual contr 1buumﬁj/ the*projaet. \\;\}Qﬂﬁ and give a

seminar presentation of it before submission. The totai duratio Méf ' Yoo J%@@lould not
. 4 {V}i
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Chemical Technology for Paint Industries Course:Code: 24526 - .

be less than 16 (sixteen) student engagement hours during the course. The student ought to
submit micro-project by the end of the semester to develop the industry-oriented COs.

A suggestive list of micro-projects is given here. 811n11a1 micro- plO_]eC'[S could be |

added by the concerned faculty:

S0 e a0 o

(SO

=

Prepare a report on advanced / digital flow measulmg dev1ses

Prepare a report on calibration techniques of flow measuring devises.

Prepare an album on various valves used in paint industry.

Collect information on various pumps.

Collect the information on various heat exchangers used in paint industry.

Prepare a report on various distillation methods.

Collect information on latest trends in filtration techniques.

Prepare a report on new techniques in drying. -

Make a market survey on Heat exchangel/Dlyel/ Filter etc. manufacturer. s
Prepare a report on characterization of various-equipment’s like Dryer, filter, Heat
exchangers, screens, size reduction equipment’s etc. :
Collect information of advanced size reduction equipment’s.

Collect information of advanced size separation techniques.

SUGGESTED LEARNING RESOURCES

Title of Beok ! 1 Authoer R Publlcatmn

Chemical Engineering 3 M Coulson & JF ] lRephca press Pvt. Ltd, 20()0
Vol-I (6" Edition) Richardson - ISBN: 0750644443 e ‘

| Chemical Engineering ..+ | IM Coulson & J.E -Asian.Books Private Limited, vt Goyuisg

Vol-II (4™ Edition) Richardson - . | ISBN: 081-86299-11-4

Introduction to
Chemical Engineering
(5" Edition)

Kenneth A. Solen | John Wiley & Sons, Inc.
& John N. Harb | ISBN: 978-0-470-88572-7

Unit operations of -
Chemical Engineering McCabe and Smith
(5™ Edition)

McGraw-Hill publication, 1993
ISBN: 0-07-112738-0

14.

N R A

N

2

n.

SOFTWARE/LEARNING WEBSITE
https://www.youtube.com/watch?v=wlPXZrP9vR§

https://www.youtube.com/watch?v=gByrUkZUnKo
https://www.youtube.com/watch?v=0INBgDpvSlc
https://www.youtube.com/watch?v=1wNmtle6gkE
https://www.youtube.com/watch?v=Jij TRKBtY gw
https://www.youtube.com/watch?v=wsm5zzsBl4s
https://www.youtube.com/watch?v=Xx AhrF7KZuE
https://www.youtube.com/watch?v=DmJCDOTIDRY
https://www.youtube.com/watch?v=HxpzoDJeYwl
https://www.youtube.com/watch?v=0kGDkN8HeDc
https://www.youtube.com/watch?v=_5AZwrTkQNA
https://www.youtube. COJn/Watch‘?v—OdwerRSJEU
https://www.youtube.com/watch?v=0yQ3 SaU4KKU
https://www.youtube.com/watch?v=4ZVE8MgZ0Yiw -
https://www.youtube.com/watch?v=5GIdxtG8d VI
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p.

N

-

https://www.youtube.com/watch?v=QXy Cn6KIPs
https://’www.youtube.com/ watch?v=par3tAK7VLg
https://www.youtube.com/watch?v=Fh9Bkzr2-5A
https://www.youtube.com/watch?v=wRB_6gbYmiQ
nttps://www.youtube.com/watch?v=1XeTrSNLNTc
https://www.youtube.com/watch?v=KD7gxIclilQ
https://www.youtube.com/watch?v=uOv5PFy4s2c
https://www.youtube.com/watch?v=1Zcp2cbbvvE
https://www.youtube.com/watch?v=4MVzWYb 8 8
https://www.youtube.com/watch?v=dqsF{YI1Azeg
https://www.youtube.com/watch?v=T30cbHg8spc
https://www.youtube.com/watch?v=An-pgVbismU
https://www.youtube.com/watch?v=gG3QvzCqw6M

. hutps://www.youtube.com/watch?v=vrvXDpmpVHY
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Novelty Finishes and Aesthetics Course Code: 24050

Program Name : Diploma in Surface Coating Technology
Program Code : SC

Semester : Fifth

Couse Title : Novelty Finishes and Aesthetics

Couse Code

1. RATIONALE

Surface coating industry witnessing lot of emerging trends in manufacturing, applications and
allied industries. It is necessary for surface coating technologist to get acquainted with these
emerging trends to apply his expertise in applications and relevant field to apply the concepts
of novelty finishes.

2. COMPETENCY
The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:

Relate basic principles of surface coatings with emerging trends available in coating
Industry.

3. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course, so that
the student demonstrates the following industry oriented COs associated with the above
mentioned competency:

a. Use novel techniques in surface coating application.

b. Test properties of novel coatings.

c. Select the tools for developing novelty finishes.

4. TEACHING AND EXAMINATION SCHEME

Tseaching Examination Scheme
cheme
f:,elil:) Theory Practical
L|t|pl N paper |__ESE PA Total ESE PA Total
Hrs. | Max|Min {Max | Min | Max | Min| Max | Min |Max | Min [Max | Min
— 12 2 -- -- -- -- -- -- - | 25@ 10 | 25~ 10 50 20

(*): Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment to
Jacilitate integration of COs and the remaining 20 marks is the average of 2 tests to be taken
during the semester for the assessment of the cognitive domain UOs required for the attainment
of the COs.

Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - Practical; C — Credit,
ESE - End Semester Examination; PA - Progressive Assessment

S. COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics)

This course map illustrates an overview of the flow and linkages oﬁ{%@ p‘ms at various levels
of outcomes (details in subsequent sections) to be attained byft,he‘ studen“t\“b g;;t\h€ end of the
course, in all domains of learning in terms of the mdustly/empfoya&i lentified 'co

depicted at the center of this map. . [of]
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Novelty Finishes and Aesthetics Course Code: 24050

Competency: Relate
basic principles of:
surface .coatings with
emerging trends
available in coating

‘.

.
Pes:
By
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Figure 1 - Course Map

6. SUGGESTED PRACTICALS/ EXERCISES
The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and
assessed in the student for the attainment of the competency:
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Novelty Finishes and Aesthetics

Course Code: 24050

S. Practical Exercises . Approx.
No. (Learning Outcomes in Psychomotor Domain) Unit No. Hr.s.
required
1 | Demonstrate 3D floor coatings. 24423.1 2%
2 | Demonstrate Candy finish coating 2%
3 Apply Thermo cool coatings. 24421.1 2
(Part-I: Experimental Set up)
4 Apply Thermo cool coatings. 24421.1 2
(Part-11: Application and testing)
5 Apply Light glowing coatings. 24229.5 2
(Part-1: Experimental Set up)
6 Apply Light glowing coating 24229.5 2
(Part-11: Application and testing)
7 Apply Multi color finish. 244222 2
(Part-1: Experimental Set up)
Apply Multi color finish. 2
8 (Part-I1: Application and testing) 244222
9 Apply Metallic coating. 24421.3, 2
(Part-I: Surface preparation) 24229.5
10 Apply Metallic coating. 24421.3, 2
(Part-II: Application) 24229.5
Apply electro less coating on panel 2
1 (Part-I: Surface preparation) 244234
‘ Apply electro less coating on panel 2
12 (Part-11: Plating) 244234
Apply Stipple finish 2%
13 (Part-1: Experimental Set up) 244222
14 | Apply Stipple finish 2%
(Part-1I: Application and testing) 244222
15 | Create texture finish using spatula. 2*
(Part-I: Experimental Set up) 244222
16 | Create texture finish using spatula. 244222 2%
(Part-1I: Application and testing)
17 | Create Texture finish using roller. 244222 2*
(Part-I: Experimental Set up)
18 | Create Texturg ﬁt.nsh using rgller. 244222 2*
(Part-II: Application and testing)
19 | Create effect of wood coating using water base paints. 244213, 2
Part-I: Experimental setup 24422.2
20 | Create effect of wood coating using water base paints. 24421.3, 2
(Part-1I: Application and testing) - 24422.2
Note:

i. A suggestive list of PrOs is given in the above table. More such PrOs can be added to attain
the COs and competency. A judicial mix of minimum 24 or more practical needs to be
performed, out of which, the practicals marked as “*" are compulsory, so that the student
reaches the ‘Precision Level’ of Dave’s ‘Psychomotor Domam T axonomy as generally
lequn ed by the industr y
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Novelty Finishes and Aesthetics Course Code: 24050

Sr. No. Performance Indicators Weightage in

%o

a. Arrangement of available equipment, raw materials, reagents 10

etc. :

b. Setting and operation ‘ 20
C. Safety and housekeeping 10
d. Observations and Recording 20
e. Interpretation of result and Conclusion 20
f. Answer to sample questions 10
g. Submission of report in time 10
Total 100

The above PrOs also comprise of the following social skills/attitudes which are Affective
Domain Outcomes (ADOs) that are best developed through the laboratory/field based
experiences:

Follow safety practices.

Practice good housekeeping.

Practice energy conservation.

Demonstrate working as a leader/a team member.

Maintain tools and equipment.

Follow ethical Practices.

mo A os

The ADOs are not specific to any one PrO, but are embedded in many PrOs. Hence, the
acquisition of the ADOs takes place graduaily in the student when s/he undertakes a series of
practical experiences over a period of time. Moreover, the level of achievement of the ADOs
according to Krathwohl’s ‘Affective Domain Taxonomy’ should gradually increase as planned
below:

e ‘Valuing Level” in 1% year

e ‘Organising Level’ in 2" year

e ‘Characterising Level’ in 3" year.

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will usher in uniformity in
conduct of practicals, as well as aid to procure equipment by authorities concerned.

S. Equipment Name with

No. l;lrogd Specifications PrO. No.

1 Spatula 15,16

2 | Beaker (250 ml, 500ml) 3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20
3 | Sand Paper (80, 120, 320) 3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20
4 Wooden panels 19,20

5 | MS panels 5,6,7,8,9,10,11,12,13,14,15,16,17,18

6 | Brush 5,6,7,8,9,10,13,14,19,20

7 | Oven 3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20
8 Roller 17,18

9 | Weighing Balance 3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20
10 | Measuring cylinder (100ml) 3,4,5,6,7,8,9,10 11)%@%&431’:%&5 17,18,19,20
11 | Gloss-O-meter 3,4,5,6,7,8.9,10,11:32,13,14,15,16,17,18,19,20
12 | DFT meter 3,4,5,6,7,8,9 10;14,,/12 ' , 18,19,20

MSBTE - Final Copy Dt. 30.06.2021
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Novelty Finishes and Aesthetics Course Code: 24050

S. Equipment Name with
No. Broad Specifications Pr0. No.

13 | Adhesion Tape 3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20
14 | Cutter/Cutter guider 3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20

8. UNDERPINNING THEORY COMPONENTS
The following topics/subtopics should be taught and assessed in order to develop UOs for
achieving the COs to attain the identified competency.

Not Applicable
9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN
Not Applicable

10.  SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collect/record physical evidences for their
(student’s) portfolio which will be useful for their placement interviews:

a. Visit construction site for painting processes.

b. Collect information of various texture finishes in market.

¢. Visit Electroplating industry.

d. Prepare album on new trends in architectural finishes.

11.  SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the various
outcomes in this course:

a. Massive open online courses (MOOCs) may be used to teach various topics/sub topics.

b. ‘L’ in item No. 4 does not mean only the traditional lecture method, but different types
of teaching methods and media that are to be employed to develop the outcomes.

c. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation guideline
for details).

d. With respect to item No.10, teachers need to ensure to create opportunities and
provisions for co-curricular activities.

e. Guide student(s) in undertaking micro-projects.

Correlate paint properties and application methods for Novelty Coatings

g. Use Flash/Animations to explain various surface preparation methods, application
methods and paint testing methodologies.

h. Before starting practical, teacher should demonstrate the principle, working mechanism
and experimental set up used for conducting practical. -

1. Instructions to students regarding care and maintenance of measuring equipments.

J. Before starting practical, teacher should instruct various safety precaution need to take

- while handling instrument and chemicals,

k. Teacher should ask the students to go through instruction, technical specifications and
MSDS

)

12. SUGGESTED MICRO-PROJECTS p,
Only one micro-project is planned to be undertaken by a syid

e Ay .
y/@\ge assigned to
AN1CTo-Prgject is group-
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based. However, in the fifth and sixth semesters, it should be preferably being individually
undertaken to build up the skill and confidence in every student to become problem solver so
that s/he contributes to the projects of the industry. In special situations where groups have to
be formed for micro-projects, the number of students in the group should not exceed three.

The micro-project could be industry application based, internet-based, workshop-based,
laboratory-based or field-based. Each micro-project should encompass two or more COs which
are in fact, an integration of PrOs, UOs and ADOs. Each student will have to maintain dated
work diary consisting of individual contribution in the project work and give a seminar
presentation of it before submission. The total duration of the micro-project should not be less
than 16 (sixteen) student engagement hours during the course. The student ought to submit
micro-project by the end of the semester to develop the industry oriented COs.

A suggestive list of micro-projects is given here. Similar micro-projects could be added

by the concerned faculty: : :
Prepare a report on Shade matching principles with spectrophotometer.
Collect the information of latest trends in floor coating.
Prepare a report on Physical vapor deposition (PVD)
Prepare a report on Chemical vapor deposition (CVD)
- Collect the information on latest trends in wood coating.
Prepare a report on dip spin coating application techniques.
Prepare a report on 3 D printing
Prepare a report on self-leveling finishes.
Prepare a report on hydrophobic coating.
Prepare a report on anti-carbonation coating.

S E R e a0 o

13.  SUGGESTED LEARNING RESOURCES

l\?(;. Title of Book Author Publication
Outlines of Paint W. M. Morgan CBS Publishers & Distributors
1 | Technology Pvt. Ltd, 2000
(3rd Edition) ISBN: 9788123904306
Basics of Paints V.C. Malshe and Antar Prakash Centre for Yoga,
2 | Technology (Part II) Meenal Sikchi India, 2004
(1% Edition) ISBN: 9788190329842
3 | Paint India Magzines

14. SOFTWARE/LEARNING WEBSITES

https://www.youtube.com/watch?v=rzZRh22MJH10
https://www.youtube.com/watch?v=fd7YPSo4E-0
https://www.youtube.com/watch?v=X8F181YOPmY
https://www.youtube.com/watch?v=PyX{6KLI2mc
https://www.youtube.com/watch?v=kqxc6Sm3pa4
https://www.youtube.com/watch?v=yv7SogmppJQ
https://www.youtube.com/watch?v=D08DaQZzulg
https://www.youtube.com/watch?v=RjeOGPTxCEo U
https://www.youtube.com/watch?v=uYbEflYcJRg gg{i@?jf:’ Gy
0. https://www.youtube.com/watch?v=2XX5QRMKG54 f@’/@

s
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Entrepreneurship Development ; Course Code: 22032

- Program Name : Diploma in Information Technology/ Automobile Engineering /
Digital Electronics / Medical Electronics / Plastic Engineering /
Production Engineering / Fashion & Clothing Engineering /
Electrical Engineering Group/ Instrumentation/ Instrumentation
& Control / Food Technology/ Printing Technology / Surface
Coating Technology / Dipoma in Medical Laboratory Technology
Program Code : IF/AE/DE/MU/IS/IC/PS/PG/PT/DC/EE/EP/EU/FC/PN/SC/ML
Semester : Fifth

Course Title : Entrepreneurship Development

Course Code :

1. RATIONALE

Globalisation, liberalization and privatization along with revolution in information technology

have opened up new opportunities transforming lives of masses. In this context, there is

immense opvortunity of cstablishing manufacturing, service, trading, marketing and
zousullancy enterprises by diploma -engineer. Qur fast growing economy provides ample

scope for diploma engineers to succeed as an entrepreneur. Entrepreneurship requires distinct
- skill sets which are attempted to be developed through this course. To begin with, this course

- alins (o develop the competency and the related oulcomes in order to start small enterprises.

2. COMPETENCY
‘The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:

e Develop project proposals to launch small scale enterprises.

3. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above mentioned competency:

a. Identify your entrepreneurial traits.

b. Identify the business opportunities that suits you.

c¢. Use the support systems to zero down to your business idea.
d.- Develop comprehensive business plans.

¢. Prepare plans to manage the enterprise effectively.

4. TEACHING AND EXAMINATION SCHEME

Teaching Examination Scheme
Scheme
Credit Theory Practical
(L+T+P)
L|{T| P Paper ESE PA . Total ESE PA Total
Hrs. Max |[Min |[Max | Min | Max | Min| Max Min | Max | Min | Max | Min
1N S RN A N B T I I I O I > RO N I
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($):Online Examination; (~):PA has two. components under practical marks i.e. the
assessment of practicals (seen in section 6) has a weightage of 60% (i.e.15 marks) and micro-
project assessment (seen in section 12) and the remaining has a weightage 40% (i.e.10
marks) will be average of 2 tests to be taken during the semester for the assessment of the
cognitive domain UOs required for the attainment of the COs.

Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - Practical; C — Credil,
ESE - End Semester Examination; PA - Progressive Assessment $: Online examination.

5. COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics)

This course map illustrates an overview of the flow and linkages of the topics at various levels
of outcomes (details in subsequent sections) to be attained by the student by the end of the
course, in all domains of learning in terms of the industry/employer identified competency

depicted at the centre of this map.

+**"" Topi 5.4- Preparing strategies of ."u.
e handling business: policy making, L
e - " negotiation and bargaining techniques _,+x0
- e JARAREETRRET eamevsae® st \\.\ """""" trereeesa.,,
e - " Topic 3,1 Support systems-"*
Seal : government agencies : -
R MCED, NI-MSME,

. ARSI PMEGP. DL KVIC

PrO 03- Compile the
information from financial
agencies that will help.you set
‘e L upyour business enterprise.

e "' hiake ""l-.-—.
Px() 18 ~Find the Te,
breakeven point for the
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Figure 1 - Course Map

%&w

6. SUGGESTED PRACTICALS/ EXERCISES
tQube B@@loped and
@zﬂ%a ¢

The practicals in this section are PrOs (i.e. sub-components o R
assessed in the student for the attainment of the competency. |
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.. | Approx.
Sf Practical Outcemes (PrOs) Unit II)Lfrs.
No. No. .
Required
1 Submit a profile summary(about500words) of a successful | 02%
entrepreneur indicating milestone achievements.
2 Undertake SWOT analysis to arrive at your business idea of a I 02
product/service.
3 Generate business ideas(product/service) for intrapreneurial and I 02*
entrepreneurial opportunities through brainstorming.
4 Undertake self-assessment test to discover your entrepreneurial I 02
traits.
5 Identify the business oppertunity suitable for you. I 02
6 Arrange an exhibition cum sale of products prepared out of 1 02
waste.
7 Survey industries of your stream, grade them according to the 02
level of scale of production, investment, turnover, pollution to 11
prepare a report on it.
8 Visit a bank/financial mstltu‘uon to enquire about various fundmg> 11 02
______|_schemes for smail scaie enterprise. o
9 Coilect loan application forms of nationalise banks/other o 02
financial institutions. » ,
10 Compile the information from {inancial agencies that will help 1 02*
you set up your business enterprise. ‘
11 Compile the information from the government agencies that will 11 02
help you set up your business enterprise.
12 Prepare Technological feasibility report of a chosen I 02
product/service.
13 Prepare financial feasibility report of a chosen product/service. 111 02
14 Craft a vision statement and enabling mission statements for your | 11 02
chosen enterprise.
15 Prepare a set of short term,medium and long term goals for 11T 02
starting a chosen small scale enterprise
16 Prepare marketing strategy for your chosen product/service. v 02%
17 Compile information about various insurance schemes covering v 02
different risk factors.
18 Organize a funfair of your class and write a report of profit/loss \Y% 02
19 Find the breakeven point for the business idea chosen by you. \Y% 02
20 Arrange a discussion session with your institute’s pass out \Y% 02
» students who are successful entrepreneurs. "
21 Prepare a business plan for your chosen small scale enterprise \% 02*
Total 42
Note:

i. A suggestive list of PrOs is given in the above table. More such PrOs can be added to
attain the COs and competency. A judicial mix of minimum 12 or more.practical need (o be
performed, out of which, the practicals marked as ‘*’ are c()ljzg/g)?gﬂs 5 éé‘/;igéwl the student

: T

reaches the ‘Precision Level’ of Dave’s ‘Psychomotor Do
required by the industry.

ononiy. @éﬁ generally
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Entrepreneurship Development Course Code: 22032

ii. The

‘Process’ and ‘Product’ related skills associated with each PrO is to be assessed

according to a suggested sample given below:
Sample Products that can be manufactured under SME

1.
2.

Rl

LW

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.

Badges cloth embroidered and metals
Bags of all types i.e. made of leather, cotton, canvas and jute etc. including kit bags,
mail bags, sleeping bags and water-proof bag

Bandage cloth

Basket cane (Procurement can also be made from State Forest Corpn. and State
Handicrafts Corporation)

Bath tubs of plastic

Battery Charger

Belt leather and straps

Bolts and Nuts

Boot Polish

Brooms

Domestic Brushes of different types

Buckets of all types of plastic

Button of all types

Chappals and sandals

Cleaning Powder _

Cloth Covess for domestic use

Cloth Sponge

Coir mattress cushions and matting

Cotton Pouches

Curtains mosquito

Domestic Electric appliances as per BIS Specifications: Toaster Electric, Elect. Iron,
Hot Plates, Elect. Mixer, Grinders Room heaters and convectors and ovens

Dust Bins of plastic

Dusters Cotton all types except the items required in Khadi

Electronic door bell

Emergency Light (Rechargeable type)

Hand drawn carts of all types

Hand gloves of all types

Hand numbering machine

Hand Pump

Hand Tools of all types

Handles wooden and bamboo (Procurement can also be made from State Fmest
Corpn. and State Handicrafts Cmpora‘uon)

Haver Sacks ~

Honey

Invalid wheeled chairs.

Iron (dhobi)

Lamp holders

Letter Boxes

Nail Cutters

Oil Stoves (Wick stoves only)

Paper conversion products, paper bags, envelops, Ice-cream c @?ﬁ@ and
saucers and paper Plates /43{/ /

Pickles, Chutney and Pappads
Pouches for various purposes
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43.
44.
45.
46.
47.
48.
49.
50.
51
52.

Safe meat and milk

Safety matches

Safety Pins (and other similar products like paper pins, staples pins etc.)
Shoe laces

Sign Boards painted

Soap Liquid

Spectacle frames

Steel Chair

Umbrellas

Utensils all types

Sample Services that can be offered under SME

1. Marketing Consultancy

2. Industrial Consultancy

3. Equipment Renta! & Leasing

4. Typing Centres

5. Photocopying Centres (Zeroxing)

6. Industrial photography

7. Industrial R & D Labs.

8. Industrial Testing Labs.. ! ;

9. Desk Top pull g . . :  Feternaion

10. Advertising Agencies

11. Internet Browsing/Selting up of Cyber Cafes

12, Auto Repair, serviees and garages -

13. Documentary Films on themes like Family Plannmg, Social forestry, energy

-conservation and commercial advertising

14. Laboratories engaged in testing of raw materials, finished products

15. 'Servicing Industry’ Undertakings engaged in maintenance, repair, testing or
electronic/electrical equipment/ instruments i.e. measuring/control instruments
servicing of all types of vehicles and machinery of any description including
televisions, tape recorders, VCRs, Radios, Transformers, Motors, Watches.

16. Laundry and Dry Cleaning

17. X-Ray Clinic

18. Tailoring

19. Servicing of agriculture farm equipment e.g. Tractor, Pump, Rig, Boring Machines.

20. Weigh Bridge

21. Photographic Lab

22. Blue printing and enlargement of drawing/designs facilities

23. ISD/STD Booths

24. Teleprinter/Fax Services

25. Sub-contracting Exchanges (SCXs) established by Industry Associations.

26. Coloured or Black and White Studios equipped with processing laboratory.

27. Ropeways in hilly areas.

28. Installation and operation of Cable TV Network:

29. Operating EPABX under franchises

30. Beauty Parlours

31. Creches.

S. No. | Performance - Indicators :‘(Jifl f’? ”’M@Q\i@ghtage in%
1 Leadership skills

MSBTE — Final Copy Dt. 30.08.2021 Page 5 of 11

SCsi




Entrepreneurship Development Course Code: 22032

S. No. | Performance Indicators .. Weightage in.%
2 Team work 20
3 Lateral/creative thinking ' 10
4 Observations and recording 10
5 Self learning 20
6 Answer the sample questions 10
7 Submission of report in time 10
Total 100

The above PrOs also comprise of the following social skills/attitudes which are Affective
Domain Outcomes (ADOs) that are best developed through the laboratory/field based
experiences: '

Follow safe practices

Practice good housekeeping

Practice energy conservation

Demonstrate working as a leader/a team member

Maintain tools and equipment

Follow ethical practices.

o A0 oW

- The ADOs are not specific to any one PrO, but are embedded in many PrOs.-Henee, the- = -

“acquisiticn oo oS s takes place gradually in the studentswhen s/tic undertakesia series of -
practical experiences over a period of time. Moreover, the level of achievement of ther ADOs
according to Krathwohl’s ‘Affective Domain Taxonomy should gladually 1ncrease as planned '
below: : St e ehee

e  ‘Valuing Level’ in 1% year
e ‘Organising Level” in 2" year
e ‘Characterising Level’ in 3 year.

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will usher in uniformity in
conduct of experiments, as well as aid to procure equipment by authorities concerned.

S. . . . " PrO.
No. Equipment Name with Broad Specifications No.
1 Seminar Hall equipped with conference table,chairs and multimedia facilities All
2 Modern desktop Computer with internet connection. All

8. UNDERPINNING THEORY COMPONENTS A
The following topics are to be taught and assessed in order to develop the sample UOs given
below for achieving the COs to attain the identified competency. More UOs could be added.

Unit Unit Outcomes Topics and Sub-topics
(In cognitive domain) x

Unit—1 la. Describe the procedure to 1.1 Entrepreneurship as a career
Entrepreneu evaluate your 1.2 Traits of successful intrapreneur/
rship entrepreneurial traits as a ennepIeneuL,w%(?n@ tency, 01eat1v1tv
Developmen - career option for the given initiativeg Aan epeﬂdzﬁ y@ecmon
t- Concept |  product to be manufactured makln,gg@ Sk g ,\pgx§ua51on
and Scope or services to be rendered. per Sigh i
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Unit- Usnit Outcomes Topics and Sub-topics
(In cognitive domain)
1b. Lxplain the given terms handling business communication,
- related to Entrepreneurship commitment to work contract,
le. Describe the salient features calculated risk taking.
of the resources required for | 1.3 Entreprencurship : scope in local and
starting the specified global market.
enterprise. 1.4 Intrapreneur and entrepreneur
1d. - Identify the characteristics 1.5 Types of enterprises and their features
for a given type of : manufacturing, service and trading.
enterprise. 1.6 Steps in setting up of a business.
Unit — IT 2a. Arrive at a business 2.1 Product/Service selection: Process,
Entreprencu opportunity on the basis of core competence, product/service life
rial o given data/circumstances cycle, new product/ service
Opportuniti - - with justification. development process, mortality
es and- 2b.- Describe the scheme(s) curve, creativity and innovation in
selection. offered by the government product/ service modification /
process - . for starting the speciﬁed development
REES Y i Senienkise 2.2 Process sclee i‘m* Techno! ogy llﬁ,
“Sugl esta bUIiani/ plauc for cycle, oims @id cost ot
- setting up the specified transformai'ion factors affectin g
enterprise on the basis of process selection, location for an '
L prveinrdata/circumistances industry, mateiial nandiing. -
with justification. 2.3 Maiket study procedures:
2d. ‘Bugpest the steps for the questionnaire design, sampling,
.selection process of an market survey, data analysis
enterprise for the specified 2.4 Getting information from concerned
product or service with stakeholders such as Maharashtra
justification. Centre for Entrepreneurship
2e. Describe the market study Development[MCED], National
procedure of the specified Institute for Micro, Small and
.enterprise. Medium Enterprises [NI-MSME],
Prime Minister Employment
Generation Program [PMEGP],
Directorate of Industries[DI], Khadi
Village Instries Commission|KVIC]
Unit — I . 3a. Describe the support system | 3.1 Categorisation of MSME, ancillary
Support required for the specified industries
Systems enterprise. 3.2 Support systems- government
3b. Describe the help provided agencies: MCED, NI-MSME,
by the government agencies PMEGP,DI, KVIC
- for the specified 3.3 Support agencies for entrepreneurship
product/service. guidance, training, registration,
3¢. Describe the help provided technical consultation, technology
: . by the non-governmental transfer and quality control,
agencies for the specified markem’i?g n
product/cer\ﬁCP 3.4 gi
5d. Compute the breakeven les.
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Unit Unit Qutcomes ‘Topics and Sub-topics

(In cognitive domain)

point for the specified
business enterprise, stating
the assumptions made.

UNIT IV 4a. Justify the importance of the | 4.1 Sources df Product for Business :

Business business plan for the given Feasibility study
Plan product/service. 4.2 Ownership, Capital, Budgeting,
Preparation | 4b. Explain the key elements for Matching entrepreneur with the
the given business plan with project , feasibility report preparation
respect to their purpose/size and evaluation criteria
4c. Prepare the budget for the 4.3 Business plan preparation

given venture.

4d. Prepare the details of the
given component of the
given startup business plan.

Unit -V 5a. Justify the USP of the given | 5.1 Unique Selling Proposition [U.S.P.]:

Managine = | .- - product/ service from g 1d

tijﬁ_catima. dcvclopinsy a marketing

Sisderpiae marketing point of view. T

5b. Formulate a business policy | 5.2 Plepanngj strategies of handhng
for the given , business: policy makmg, negonatlon

2w product/service. and La1gammg techniques.

Sc. Choose the relevant 5.3 Risk Management: Planning for
negotiation techniques for calculated risk taking, initiation with
the given product/ service low cost projects, integrated futuristic
with justification. planning, angel investors, venture

5d. Identify the risks that you capitalist.
may encounter for the given | 5.4 Incubation centres: Role and
type of business/enterprise procedure.
with justification.

Se. Describe the role of the
incubation centre for the
given product/service.

Note: To attain the COs and competency, above listed UOs need to be undertaken to achieve
the ‘dpplication Level’ of Bloom’s ‘Cognitive Domain Taxonomy’.

9.

SSUGGESTED STUDENT ACTIVITIES

Other than the classroom and laboratory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collect/record physical evidences for their
(student’s) portfolio which will be useful for their placement interviews:

R i

Develop two products from household waste (attach photographs).

Download product development and innovative films from mtemet
Prepare a collage for 'Traits of successful entrepreneurs’. %
Inv1te entrepl eneurs, 1ndust1y ofﬁ01als bankers fox mteractlon,!f"

o

Convert you project work into business.
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~
3

i ‘ RS

ff.

gg.
hh.-

10.

- Selectany pcriolmance crlterla and contmuously Lompete \vlln yourself.

Choose a product and design a unique setling preposition, brand name, logo,
advertisement (print, radio, television), jingle, packing, packaging, label for it.
Develop your own website. Share your strengths and weakness on it. Declare your
time bound goals and monitor them on the website.

“Choose any advertisement and analyse its good and bad points.

Decide any product and analyse its good and bad features.
Select any product and prepare its cost sheet.
Choose any product and study its supply chain.

~Arrange brainstorming sessions for improvement of any product.

Study schemes for entrepreneurship promotion of any bank.

Visit industrial exhibitions, trade fairs and observe nitty-gritty of business.

Open a savings account and build your own capital.

Organise industrial visit and suggest modifications for process improvement.
Interview at least four entrepreneurs or businessman and 1dent1fy Charms of
entreprencurship and Traits of successful entrepreneurs.

Analyse case studies of any two successful entrepreneurs.

Perform a survey and identify local resources available for setting up of an enterprise.
Engage in marketing of products.

Carry outa demand Supply gap analysis for a particular product.

- Onany performance criteria contlnuously compete with ()tﬂClb
2opevedream and make a long term plan for it aces
Dx eam for something unique and make a write-up.

Read articles, books on creativity.

Using morphological analysis technique, reduce cost or increase quality of a product.
Conduct a market survey for a project. Collect data on machinery specifications, price,
output/hr, power consumption, manpower requirement, wages, raw material
requirement, specification, price, competitor’s product price, features, dealer
commissions, marketing mix.

"\

“Prepare a business plan and organize a business plan competition.

Select a social cause, set objectives, plan and work for its accomplishment.
Videograph as many as possible from the above and upload on your website,
YouTube, facebook.

SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)

These are sample strategies, which the teacher can use to accelerate the attainment of the
various outcomes in this course:

a.

b.

Massive open online courses (MOOCs) may be used to teach various topics/sub
topics. ‘

‘L’ in item No. 4 does not mean only the traditional lecture method, but different types
of teaching methods and media that are to be employed to develop the outcomes.
About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed learning and assess the
development of the COs/UOs through classroom presentations (see implementation
guideline for details).

With respect to item No.l10, teachers need to emgu:e/t@ﬁs(ﬂgﬁale opportunities and
provisions for co-curricular activities. 7 off;l el
Use Tlash/Animations to explain various m amlen?@@e”s tggig 1l
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f. Guide student(s) in undertaking micro-projects.

g. Instructors should emphasise more on deductive learning. Students should learn to
recognise, create, shape opportunities, and lead teams for providing economic-social
value to society.

h. Business simulations should be used to enhance behavioural traits of successful
intrapreneurs and entrepreneurs amongst students. Emphasis should be on creating
entrepreneurial society rather than only setting up of enterprise.

1. They must be encouraged to surf on net and collect as much information as possible.

j- Each student should complete minimum twenty activities from the suggested list.
Minimum possible guidance should be given for the suggested activities.

k. Students should be promoted to use creative ideas, pool their own resources, finish
their presentation, communication and team skills.; ~

1. Alumni should be frequently invited for experience sharing, guiding and rewarding
students. :

m. Display must be arranged for models, collages, business plans and other contributions .
so that they motivate others.

11.  SUGGESTED MICRO-PROJECTS _
One Business Plan as a micro-project is planned to be undertaken by a student assigned to
- him/her in the beginning of the semester. S/he should.submit it by the end of the semester to. , .. ...
Csiaaont wadevalop. the industry oriented COs. Each studest will have to maintain dated work diary: .. cnie
consisting of individual contribution in the project work and give a seminar presentation in =~
the middle of the semester and one at the end of the semester before submission of the project ..
< proposal-incorporating the concepts taught during semester.. The:fotal duration of the micro--, - -
project should not be less than 16 (sixteen) student engagement hours during the course.

12.  SUGGESTED LEARNING RESOURCES

S. Title of Books Author . Publication

No.
1 The Entrepreneurial Instinct : How | Mehta, .| McGraw-Hill Education, New
Everyone Has the Innate Abilityto | Monica .| Delhi, 2012, ISBN 978-0-07-
Start a Successful Small Business 179742-9
2 Entrepreneurship Hisrich, R. McGraw-Hill Education, New
D. - | Delhi, 2013 ISBN-13: 978-
1259001635
3 Part I Readings in Sareen, S.B. | Entrepreneurship Development
Entrepreneurship Education Institute of India (EDI), GOI,
Ahmedabad, 2016, ISBN: 978-
0078029196 ..
4 Reading Material of Gujral, Entrepreneurship Development
‘Entrepreneurship Awareness Raman | Institute of India (EDI), GOI, 2016
Camp | Ahmedabad,
5 Product Design and Chitale, A-K' | PHI Learning, New Delhi, 2014; -
Manufacturing | ISBN: 9788120348738
6 Entrepreneurship Development | Charantimath, | Pearson Education India, New-
Small Business Entrepreneurship | Poornima Delhi; ISBN 978813 1762264
7 Entrepreneurship Development: | CPSC, cilit
Special edition for MSBTE Manila
8 Entrepreneurship and Small Khanka, S.S.
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S. -Title of Books Author Publication
No.
4| Businéss Management ISBN: 978-93-5161-094-6
9 { Entrepreneurship Development | S, Anil New Age International, New
Kumar Delhi, ISBN: 9788122414349
13.  SUGGESTED SOFTWARE/LEARNING WEBSITES
1 | MCED Books links http://www.mced.nic.in/UdyojakSpecial.aspx?1
inktype=Udyojak
2 | MCED Product and Plan Details http://www.mced.nic.in/allproduct.aspx
3 | The National Institute for
* | Entrepreneurship and Small Business | http://niesbud.nic.in/Publication.html]
Development Publications
4 | Courses : The National Institute for
- | Entrepreneurship and Small Business | http://niesbud.nic.in/docs/1standardized.pdf
Development
Entrepreneur.com https://www.enirepreneur.com/lists

FO"T SPONSORED SC‘ITMFQ

NABARJ Informatlon Centrc

https //Www nabaxd org/contentl.aspx?id=23an

and Ld =24

JNADARD — What we Do

http://www.nabard.org/content].aspx?id=8and
catxd——&u dmid=488"

9 Market Review hitp://www. busme&today in/markets
10-| -Start Up India hitp://www startupindia.gov.in/pdftile.php?title
1 - =Startup%20India%20Action%20Planandtype
=Actionandg=Action%20Plan.pdfandcontent t
ype=Actionandsubmenupoint=action
1 g:i:&pﬁgﬁf?;ﬁﬁigg India (EDII) http://www.ediindia.org/institute.html
12 | EDII - Centres http://www.ediindia.org/centres.html
13 | EDII - Publications http://www.ediindia.org/publication.html
14 | Business Plans: A Step-by-Step Guide | https://www.entrepreneur.com/article/247574
15 | The National Science and Technology
Entrepreneurship Development Board | http://www.nstedb.com/index.htm
(NSTEDB)
16 | NSTEDB - Training http://www.nstedb.com/training/training.htm
17 | Tata Exposures http://www tatasocial-in.com/project-exposure
18 | Ministry Of Micro, Small And http://www.demsme.gov.in/schemes/TEQUPD
Medium EnterpriseS etail.htm
19 | List of Business Ideas for Small Scale | https://smallb.sidbi.in/%20/thinking-starting-
| Industry business/big-list-business-ideas-small-business
20 | Thinking of Entrepreneurship https://smallb.sidbi.in/entrepreneurship-
‘ stage/thinking-entrepreneurship
21 | List-of services for Small Scale http://www.archive.india.gov.in/business/Indus
Industry try_services/illustiaiive php-.
22 | NSIC Schemes and Services

hitp://www. Iﬁf@e@ 111/SCH§ERV ASP
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