1llumination and Electrification of Buildings Course Code: 22530

Program Name : Electrical Engineering Program Group

Program Code :EE/EP/EU

Semester : Fifth

Course Title : Illumination and Electrification of Buildings (Elective)

Course Code : 22530

1. RATIONALE

This course is intended to teach the students various aspects of lllumination scheme. Student
will be in a position to apply principles and laws of I[llumination and Illumination schemes.
Students also have the knowledge of various types of lamps lighting accessories and control
circuits. This will also enable them to use knowledge for preparing an Illumination scheme,
requirement of the circuits, develop the skill of designing illumination scheme for specific
applications. S/he will become aware of his role in adapting new changes in Illumination
scheme necessitated due to technical innovations brought out by R and D in Illumination
technology.

2z COMPETENCY
The aim of this course is to help the student to attain the following industry identified

competency through various teaching learning experiences:
o Design illumination schemes and associated electrification of buildings.

3. COURSE OUTCOMES (COs)
The course content should be taught and learning imparted in such a manner that students are
able to acquire required learning outcome in cognitive, psychomotor and affective domain to
demonstrate following course outcomes:

a) Select the relevant Illumination levels for various applications

b) Select relevant lamps for various applications

¢) Select the lighting accessories required for selected wiring scheme.

d) Design a control circuit for l[llumination

e) Design Illumination schemes for various applications

f) Interpret the [llumination scheme for various purposes.

TEACHING AND EXAMINATION SCHEME

TSecilcehr:]neg Examination Scheme
Credit Theory Practical
LiT| e (M e | ESE PA Total ESE | PA Total
Hrs. |Max |Min Max ]Mm Max | Min| Max Min | Max | Min | Max | Min
3| -] 2 5 3 |70 |28 ]30% [ 00| 100 [ 40| 25@ | 10 [ 25 | 10 | s0 | 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 (o 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. n@"“i’c?f LN
ESE - End Semester Examination;, PA - Progressive Assessment [/ )
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_lllumination and Electrification of Buildings Course Code: 22530

S. 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. D
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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:

S.
No.

Approx.
Hrs.
Required

= -.: - ng\ q

Practical Outcomes (PrOs)

Conduct illumination level assessment in workplace using lux

meter.
Fit the given lamp in the selected mounting
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. Approx.
" Practical Outcomes (PrOs) L [I)-frs.
No. No. .
S - Required
3 | Interpret the polar curves of the given type of lamp and verify it | 02
using the lux meter -
4 | Measure the illumination output of different lamps (Incandescent , I 02*
Fluorescent,CFL) and compare it with their wattage.
5 | Measure the illumination output of different lamps (LED,HPSV, I 02
HPMV) and compare it with their wattage.
6 | Measure illumination level with and without reflectors used in the I 02
various Luminaries.
7 | Estimate and compare luminous efficiency of incandescent and II 02*
compact fluorescent lamp. -
8 | Prepare light dimmer arrangement using the relevant dimmer type I 02*
| of transformer
9 | Identify the given types of dimmer transformer and their parts 111 02
10| Build an electronic dimmer — Part I B nr 02
11| Build another type of electronic dimmer — Part I1 11 02
12| Build a single lamp control by single switch nr 02
13| Build a single lamp control by two switches 11T 02
14| Build a single lamp control circuit for two point method il 02
15| Build a lamp control circuit for three point method 111 02
16| Build a lamp control circuit for four point method 111 02
Total 32

Note

i.4 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 need to be
performed, out of which, the practicals marked as ‘*’ are compulsory, so that the student
reaches the ‘Precision Level’ of Dave’s ‘Psychomotor Domain Taxonomy’ as generally
required by the industry.

ii.The ‘Process’ and ‘Product’ related skills associated with each PrO is to be assessed
according to a suggested sample given below:

S.No. Performance Indicators | Weightage in %
a. Preparation of experimental set up 20
b. Setting, collection of data and operation 20
C; Safety measures 10
d. Observations and Recording 10
e | Interpretation of result and Conclusion 20
f. Answer to sample questions 10
g | Submission of report in time B 10
Total - B 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.

. . - \"];_:!:_!:--i" Y17y
b. Practice good housekeeping. /é?’ ALY
f
lig '
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[fumination and Clectrification of Buildings Course Code: 22530

c. Practice energy conservation.
d. Work as a leader/a team member.
e. 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 of time. Moreover, the level of achievement of the ADOs
according to Krathwoh!’s ‘Affective Domain Taxonomy’ should gradually increase as planned
below:

e ‘Valuing Level’ in 1* year

e “Organising Level” in 2" year

o ‘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.

u 1\?0 Equipment Name with Broad Specifications ‘ PrO. No.
| 1| Lux meter ‘ 1-4,6,9,12,16,18,19
| 2 Auto transformer ‘ 6,7
’% | Control circuits for various Luminaries - | 7,8 B
‘ 4 | Stroboscope e ) 5
5 | Wattmeter, voltmeter, ammeter, energy meter | 8 -

=

UNDERPINNING THEORY COMPONENTS
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 (UOs) Topics and Sub-topics |
| . (in cognitive domain) I
' Unit—1 la Identify the illumination level 1.1 Basic illumination ,Terminology, |
! Fundamenta required for the given situation Laws of illumination |
Is of - with justification 1.2 Polar curves, polar curve: its
illumination |Ib  Determine the wattage required meaning and applications for
for the given situation for the designing the lamp.
given data. 1.3 Concept of Photometry
e Interpret the polar curve of the | | 4 Measurement of illumination
given type of lamp. 1.5 Lighting calculation methods
Id  Interpret with sketches t'he polar | a.  Watt /m? method ;
i curve required for the given ‘ b. Lumens or light flux method

type of lamp.

le Select the type and number of
luminaires required for the
given area in sq.m. with
Justification.

[t Prepare the lighting calculation
ol the given situation. ~ZWAD OF 33

c. Point to point method
1.6 Standards for illumination.

\
7,
A7
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Purpose of lighting control, and

scheme for the given type of
residence.

Unit Unit Outcomes (UQOs) Topics and Sub-topics
B _ (in cognitive domain)
Unit— 11 2a Interpret with sketches the 2.1 Incandescent lamp
Types of given type of lamp. 2.2 ARC lamps — AC and DC arc lamps
lamps 2b  Explain the working of the 2.3 Fluorescent lamp
given type of lamp 2.4 Types of other lamps: Mercury
2¢  Select the relevant mounting vapour lamp, HPMV lamp,
arrangement for the given Mercury iodide lamp, Sodium
light source. vapour lamp, LED, CFL, Halogen
2d Compare the salient features Lamps, Ultraviolet Lamps Neon
of the given type of lamps. Lamps. Neon Sign Tubes. Metal
halides, Lasers
2.5 HID and Arc lamps
2.6 Selection Criteria for lamps
Unit-111 3a. Select proper light source for 3.1
INumination given application. Dimmer, Resistance type Salt water
Control and | 3b. Select controlling methods of Dimmer
Control brightness/colour of light 3.1 Working principle and operation of
Circuits source for the given Dimmer
requirements, 3.2 Transformer and their types,
3¢. Explain with sketches the Dimmer Transformer, Auto
working of the given type of transformer dimmer, Two winding
dimmer transformer dimmer
3d. Design control circuit for 3.3 Electronic Dimmer: working
Illumination principle and operation
3e. Explain with sketches the given a) Th'yrister operatc?d dimmer
type of control circuit for lamps b) Triac operated dimmer

3.4 Control of Enhance Lighting

3.5 Methods used for light control

3.6 Control circuits for lamps: single
lamp controlled by single switch,
two switches.

3.7 Single Lamp control by two point
method, three point method and four
point method

3.8 Control circuits for lamps (refer):
ON/OFF control

Unit -1V 4a. Select lux level required for 4.1
IlNlumination given working plane as per Interior Illumination
for Interior application 4.2 Design considerations for Interior
Applications |4b. Calculate total lux level location of residences (1/2/3/4
required for the given working BHK), Commercial, Industrial
plane
4. Selection.of proper light 4.3 Tllumination scheme for different
source with particular colour of Interior locations of Residential,
light for the given situation Commercial, industrial unit
4d. Estimate the illumination

Standard for various locations of

premises |
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Unit Unit Outcomes (UOs) Topics and Sub-topics
(in cognitive domain) |

Unit-V 5a. Select proper wattage for the 5.1 Factory Lighting

Lighting for given number of light sources 5.2 Street Lighting (Latest

Outdoor for the given outdoor purpose Technology), Flood Lighting

and Special | 5b. Locate specific mountings of 5.3 Railway Lighting

Applications lighting sources for outdoor 5.4 Lighting for advertisement
app!ications in specific /Hoardings/sports lighting,
environment _ Agriculture and Horticulture

5c¢. Select relevant lamps in order to lighting, Health Care Centers /

save energy for the given
situation with justification

5d. State the safety measure and
precautions to be followed for
the given special purpose lamp.

Hospitals, Decorating Purposes,
Stage Lighting, Aquariums and
Shipyards
5.5 Special purpose lamps used in
‘photography video films.

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

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 (o teachers to teach and assess students with respect to attuinment 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. Collect specifications of different illumination schemes used in various units and write

a technical report.

b. Visit various units and take the help of unit in-charge to IIl1-.1L‘!'h‘_ll_:—_l.ﬁ(-']j.'_"-l\".'.lll.‘i‘ﬂ'iIé.':..‘_:

ttlumination schemes.
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‘ Unit Unit Title Teaching Distribution of Theory Marks |
| No. Hours R U A Total |
| Level | Level Level | Marks |
= | Fundamentals of illumination | 05 "_ QO 02 | 04 | 06 j'
11 | Types of lamps 12 04 06 06 16 |
[II | llumination Control and Control 12 04 06 06 16 |
Circuits '=
IV | llumination for Interior 09 02 06 06 14
Applications - | -
\Y% Lighting for Outdoor and 10 04 04 10 18
Special Applications _ i _
Total | 48 14 24 32 70
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c. Collect data of different illumination schemes  used for residential, commercial
industrial units and various places such as gardens, garages, substations etc.

d. Write all the safety precautions which are to be taken while working with different
illumination schemes..

e. Collect data of Lightning schemes.

f. Study the IS codes implemented.

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.
¢) 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.
f) Correlate subtopics with illumination schemes.

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 is given here. Similar micro-projects could be
added by the concerned faculty:
a) Collect Techno-commercial information of different lamps available in market ( 1.
e. Lamp manufacture, technical specification, cost etc. )
b) Installation and commissioning of a lighting structure : Calculate load current and
illumination level for certain lighting scheme.
c) Case study of past installed illumination scheme and try to draw the polar
curve..
d) Installation and commissioning of LED fixture. Calculate load current and
illumination level for certain lighting scheme
e) Installation and commissioning of LED fixture for the specific purpose such as
iluminating a statue.: Prepare power point presentation for compar uxa: _Lhn;
incandescent lamp scheme replaced by the LED structure. /j,__ 9 Il
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f)  Stroboscopic effect visualization / color rendering index of a lamp.Prepare the
detailed schemes for measuring CRI.

13. SUGGESTED LEARNING RESOURCES:

Author

1\?('). Title of Book-
1 | Applied Illumination
| Engineering
| 2 | Lighting Engineering:
| Applied Calculations
3 | Handbook of Applied
Photometry
4 | Handbook of Industrial
Lighting
5 | Lighting Control Technology
| and Applications
” 6 | Energy Management in
1 [luminating Systems

| Lind;ey, Jack L.

| Simons, R. H.,
Bean,Robert

i The Fairmont Press Inc.

Publication

Architectural Press (ISBN
0750650516)

Casimer M Decusatis

Butterworths, Lyons
Stanley,

Simpson Robert S

Springer (ISBN
1563964163)
Butterworths

Focal Press ,

Kao Chen

14. SOFTWARE/LEARNING WEBSITES

a) www.archlighting.com

b) www.youtube.com /illumination engineering
c) www.megaman.cc/resources/lighting-design/lighting software
d) www.nptelvideos.in/electrical engineering/ lamps

e) www.electrical4u.com
f) www.NPTEL.com
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