Ex/EE/PE/B/T /414F/ 2024

BE Electrical Engg. 4"Year, 1*' Semester Examination, 2024

ELECTIVE-I (ILLUMINATIONSCIENCE AND LIGHTING DESIGN)

Time : Three hours Full Marks : 100
(50 marks for each part)
Use separate Answer-script for each part
PART -1

Q1 is COMPULSORY

1.A room of 36’ length and 28" 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%. If the distance of the lamp to ceiling is 2ft. 6 inches, the distance of the lamp to working plane
is 7ft. 8 inches,and the distance between the working plane and floor is 2ft. 4inches.

1) Find out theCCR,RCR,FCR, effective ceiling and effective floor cavity reflectances.

ii) Choose the correct luminaire from the given Table and find out the CU value of the luminaire
using necessary multiplying factor using the necessary table.

iii)How many luminaires are required to illuminate the room with average 150 lux?(Use 18W LED
with 90 Im/W efficacy.)

iv)Show their spacing arrangement.
Given: Lamp lumen depreciation factor=0.8,Lumen dirt depreciation factor=0.75,Room surface dirt
depreciation factor=0.85.

14
(Use the given charts and submit the marked charts with your answer scripts)

Answer any Two from rest

2.(a) Describe the production of radiation in low Pressure Mercury vapour lamp with
necessary transition diagram . 3

OR,

Describe the production of radiation in High Pressure Sodium Vapour lamp
with necessary Spectral Power Distribution Diagram.

(b)What is the significance of Room Position Multiplier? 1
Justify the importance of Wall Exitance and Ceiling Cavity Exitance coefficients in lighting
Design calculation. 2
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(c)Write short notes on (any six): 6x2=12
(i) Self Absorption Phenomenon

(i1)Ceramic materials used in lamp making

(iii)Glass-metal seal,

(iv)Penning mixture with examples,

(v) Filament making,

(vi) Buffer gases,

(vii)Sodium-resistant glass.

3.(a)How would you determine the Effective Cavity Reflectance for non-horizontal ceilings?

Explainwithtwo examples. 6
(b) Discuss the necessity of Non-planar Illuminance in Lighting Design 2

(c) Compare Spherical andCylindrical [lluminance with suitable diagrams
and explain them .6

(d) Explain the Dynamic V-I characteristic of a low pressure gas discharge lamp with
necessary curves. 4

4.(a)Determine the exact illuminance level (200 or 300 or 500 Iux ) on the table of an office meeting
room and justify with necessary Tables. 5

(b)How would you find out Luminaire Efficiency, describe. 4

(c)Explain Parallel plane aspect factor and with necessary diagrams discuss on its use in [lluminance
calculation. 9
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Ref.No. Ex/EE/PE/B/T/414F/2024
B.E. ELECTRICAL ENGINEERING 4™ YEAR 15" SEMESTER EXAM 2024
SUBJECT: ILLUMINATION SCIENCE AND LIGHTING DESIGN

Time: 3 hours Use Separate Answer script for each part Full Marks:100
Part-I1
ANSWER ANY THREE QUESTIONS
Q. NO. (5) carries 18 marks

Q.1. (A) Define visual acuity and contrast sensitivity. [llustrate, with suitable d1agrams how these
two parameters depend on background luminance and explain how ‘region of seeing’ and ‘region
of non-seeing’ are identified in the diagrams. (CO 1)

(B) Discuss the color matching experiment to determine red, green and blue component of a test
color and hence the genesis of R-G-B chromaticity model by a suitable diagram. (CO 2) '

(C) Develop a computational procedure to obtain chromaticity of a test object illuminated by a CIE

standard illuminant. (CO 2 & CO 4)
' 5+6+5=16

Q.2. (A) What are the major functions of a luminaire? Compare between IP55 and IP65 for an
outdoor luminaire. (CO I & CO 4)

(B) Draw typical light distribution plots for a roadlight luminaire and hence recognize the ‘throw’
and ‘spread’ angle from the corresponding plot. (CO 3 & CO 5)

(C) Explain the light distribution pattern of the following indoor luminaire types-

i) semi-direct and ii) diffue. (CO 3 & CO 35)
4+6+4=16

Q.3. (A) Discuss additive color theory and subtractive color theory with suitable diagram. (CO 2)

(B) What do you understand by SDCM (standard deviation of color matching)? Illustrate SDCM

with respect to a test chromaticity. How SDCM is estimated for white LED source? (CO 2)
‘ 6+10=16

Q.4. (A) Compare the spectral power distribution of a warm white LED and a cool white LED lamp
and hence mention their selection criteria to design an indoor lighting system. (CO 5)

(B) Compare between CCT(correlated color temperature) and CRI(color rendering index) of a
warm white LED lamp and a cool white LED lamp. (CO 5)

(C) Explain the procedure of determination of CCT from chromaticity of a test lamp using

McCamy model. (CO 3)
6+4+6=16

Q.5. (A) Develop the mathematical expression of Grassman’s colour mixing law. (CO 4)
(B) Apply the Grassman’s colour mixing law to compute the chromatlclty of the resultant radiation
using the followmg tabulated data. (CO 2)

Parameter MH (250W) | HPSV (250W)
CCT(K) 4500 2100

X 0.362 0.512

y 0.371 0.420

Lumen per watt | 90 110

Quantity C |2 5

8+10=18



