EX/EE/PE/B/ T /414F/ 2024(S)
B.E. ELECTRICAL ENGINEERING SUPPLEMENTARY EXAMINATION, 2024

(4™ Year, 1" Semester)
ILLUMINATION SCIENCE & LIGHTING DESIGN (ELECTIVE-I)

Time : Three hours Full Marks : 100
(50 marks for each part)

Use separate Answer-script for each part
PART -1

Ql. is compulsory

Answer any Two from rest

1. (a)How would you determine the Effective Cavity Reflectance for various types of non-
horizontal ceilings ? Explain with any two types of examples.6

(b) A room of 36’ length and 24" width is illuminated with suspended direct type retrofit LED
luminaire. The reflectances of ceiling surface is 80%, wall surface of the ceiling cavity is 90%,
wall surface below the luminaires is 50%,wall from floor to working plane is 10% and floor
reflectance is 30%. The distance of the luminaire to ceiling is 2ft. 6 inches, the distance of the
luminaire to working plane is 8ft. and the distance between the working plane and floor is 2ft.
6inches.

i) Find out the effective ceiling and effective floor cavity reflectances.

i1) Choose the correct luminaire from the given Table and find out the CU value of the luminaire.
Given: Lamp lumen depreciation factor=0.85, Lumen dirt depreciation factor=0.75, Room
surface dirt depreciation factor=0.8.

(Use the given Tables 2,3,4 and submit these with

your answerscripts) 8

iii)What is the efficacy of the chosen LED luminaire and how much total Wattage is being
consumed for this designed lighting system? 3
iv) Arrange the luminaires in the room properly. 3
Answer any TWO from rest
2.(a) Describe the production of radiation in low Pressure Mercury vapour lamp with

necessary transition diagram . 4

[ Turn over



(b)A 36W fluorescent lamp and a magnetic choke are connected in series across a 230 V r.m.s,
50 Hz supply.

i) Draw its circuit diagram with glow starter and one power factor improving capacitor..

ii) Design a magnetic ballast and find out its inductance , when the following r.m.s.
measurements were obtained : Vlamp =107V, [1=411 mA, Plamp =36 W, Pballast=11 W.
iii) Draw necessary vector diagrams.

iv)What value of capacitor will be used to obtain unity power factor? 2+7+1+1 =11

3. (i) Write short notes on (anyfour) :4x3=12

(a) Filament making, (b) Sodium-resistant glass, (c) Glass-metal seal, (d)Penning mixture,
(e) the functions of buffer gases .

(i) Name different types of high pressure discharge lamps and mention their applications. 3

4.(a)Discuss on the Colour characteristics of Low pressure and High pressure Na-vapour
lamps .2

(b)Compare between Spherical and Cylindrical [lluminance with suitable
diagrams. 4

(c) Find the Total Downward Flux output of the luminaire, whose Angle vs. Intensity
values are given in Table 1. 5

(d)(1)Explain the method of selection of the illuminance value of a particular place from
the ranges of values given in IS 3646 with any one practical example. 4
OR,
(ii)Explain the Dynamic V-I characteristic of a low pressure gas discharge lamp
necessary curves. 4



Table 1

Angle Mean intensity
(deg) in vertical plane
(cd/1000
lumens)

0 220
5 219
10 214
15 214
20 207
25 198
30 180
35 170
40 140
45 108
50 85
55 72
60 46
65 30
70 25
75 18
80 12

- 85 7

90 0
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Ref.No. EX’EE/PE/B/T/414F/2024(S)

B.E.Electrical Engg. Supplementary Examination 2024
[4™ Year; 1% Semester]
Subject: Illumination Science and Lighting Design

Part-11
Time: 3 hours Use Separate Answer script for each part Full Marks:100
(50 marks for each Part)
[Answer any three Questions. Q.4 carries 18 marks]
A. Explain visual acuity and contrast sensitivity. 8+8=
Q.1. B. Illustrate the variation of these two factors with background luminance with 16
suitable diagram; clearly show the ‘region of seeing’ and the ‘region of non- [cor
seeing’.
Q.2. A. Describe the colour matching experimentation and hence show the procedure of | 10+6=
development of the R-G-B chromaticity system. 16
B. Compare between source colour theory and object colour theory with suitable [CC(?SZ] &
diagram.
Q3 A. What do you understand by CIE Standard Illuminant? Mention their applications| 6+10=
in lighting industries. 16
B. B) Describe McCamy model of CCT computation of a light source from its| [CO2I
chromaticity.
Q.4. A. Write down the Grassman’s colour mixing law for ‘n’ number of light sources. 6+12=
B. Compute the chromaticity of the resultant radiation produced by mixing of three | 18
radiations from the lamps as given below using Grassman’s colour mixing law. [CO4|
Lamp (Wattage) X y luminous efficacy (Im/W) Number of lamps
A (150W) 0.510 | 0415 114 4
B (250W) 0.360 | 0.371 82 2
C (150W) 0.310 | 0.340 67 2
Q.5. A. Compare between specific CRI and general CRI. 6+10=
B. Write down the steps of evaluation of the general CRI of a light source. 16

[CO5]




