EX/EE/T /414F/2019
B.E. ELECTRICAL ENGG. 4" YEAR, 1*SEMESTER EXAM 2019

ADVANCED ILLUMINATION ENGG.

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)Explain the method of selection of the illuminance value of a particular place from
the ranges of values given in IS 3646.Explain with necessary Tables and one practical
example. 4

(b) A room of 34' length and 20’ width is illuminated with suspended direct type retrofit
LED luminaires. The reflectances of ceiling surface is 80% , wall surface of the ceiling
cavity is 70%, wall surface below the luminaires is 50%,wall from floor to working plane is
30% and floor reflectance is 10%. If the distance of the lamp to ceiling is 1ft. 10 inches, the
distance of the lamp to working plane is 7ft. 6 inches,and the distance between the working
plane and floor is 2ft. 6 inches,
1) Find out the 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.

iii)How many luminaires are required to illuminate the room with average 150 lux?(Use

20W LED with 100 Im/W efficacy.)

iv)Show their spacing arrangement.

Given: Lamp lumen depreciation factor=0.85,Lumen dirt depreciation facior=0.75,Room

surface dirt depreciation factor=0.8

(Usethegivencharts) 14

Answer any Two from rest

2.Write short notes on (any four) 4x4=16

(a)Buffer gases and their uses,

(b) Ceramic materials used in lamp making,

(c) Penning mixture with example,

(d)Glass Metal Seal with example,

(e)Names of different Glasses and their specialities and applications.

[ Turn over



2

3.(a) Find out the effective cavity reflectance of a triangular shaped ceiling. Assume the
dimensions and reflectances as you wish.

(b) What is meant by ‘‘Coefficient of Utilisation’’ of a luminaire? Describe it.

(c)Discuss the necessity of Non-planar Illuminance in Lighting Design. Compare Spherical and
Cylindrical Illuminance with suitable diagrams and explain them .

(d) Discuss the production of radiation in Low and High Pressure Sodium Vapour lamp with
necessary Spectral Power Distribution Diagrams. 4+4+4+4=16

4.(a)Describe the process of Filament making.

(b)When multiple coloured walls are being used, how would you calculate the weighted average
reflectance?

(c)What is the significance of Room Position Multiplier? Justify the importance of Wall Exitance
and Ceiling Cavity Exitance coefficients in lighting design calculation.

(d) In a room with Coffered ceiling, each coffer cavity of 2'x2'x1' dimension is separated by
1foot band. All ceiling surfaces have reflectances of 80%.Using the given Tables, find out
weightedaverageceilingreflectance.

(e)ExplainResonance radiation of Hg with diagram. 3+2+4+4+3=16

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

(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) Explain its operation.
iii) Find out the inductance of the ballast when the following r.m.s. measurements were
obtained :Vlamp = 104 V, [ =413 mA, Plamp = 36 W, Pballast = 10 W.
iv) Draw necessary vector diagrams.
v)What value of capacitor will be used to obtain unity power factor? 12
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Coefficients, Lumlnalre Spacing Criterion and Maintenance Categones of Typical Luminaires.
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Ref.No. EE/T/415.6/2019
B.E.E. 4™ Year; 1* Semester Examination 2019
Elective-1 (Advanced Illumination Engineering)

Time: 3 hours Use Separate Answer script for each part Full Marks:100

Part-11

ANSWER Q. No. (1) AND ANY TWO QUESTIONS
Q.1. (A) Explain stimulated emission with suitable diagram. Why population inversion is one of the
prerequisites for laser generation?
(B) Draw the energy level diagrams of 3-energy level and 4-energy level schemes of laser
generation and compare between them in terms of pumping energy efficiency.
(C) How both of the physical processes, viz. electroluminescence and photoluminescence are
exploited in white light generation from WLED?
(D) Derive the mathematical expression of radiative efficiency of injection luminescence related to
LED emission.
(E) Draw ray diagram of a circular-parabolic reflector unit and an elliptical-parabolic reflector unit
for a point source. Explain the ray diagrams.
(F) Draw a typical V-H intensity distribution plot for an asymmetric floodlight luminaire and hence
show graphically the process of determination of the inner beam angles.
(G) What is the advantage of taking ¥, identical with V in CIE 1931 chromaticity system?

(H) Why CIE standard illuminants are essential for the determination of colour rendering index of a
test lamp?
(I) What is the difference between specific colour rendering index and general colour rendering
index?

3+3424+2+2+4242+2+42=20

Q.2. Derive the relation among stimulated absorption. stimulated emission and spontancous
emission for a system of atoms under thermal equilibrium. Hence show that population inversion
can’t be achieved under thermal equilibrium condition for a two energy level system. 15

Q.3.(A) Explain radiative recombination and non-radiative recombination processes of injection
luminescence.
(B) Define thermal resistance related to light emitting diode and mention its physical significance.
Estimate the junction temperature of a typical LED from the following data:

(i) temperature (°C): solder point = 90; ambient = 30;

(11) thermal resistance: 9 0C/W;

(iii) forward voltage and current : 3.5V; 350mA;

(iv) emitted optical power: 354 mW.
(C) Discuss about the Gonio-spectroradiometric measurement of a test LED module.

4+4+7=15

Q.4.(A) Write down the binary search algorithm to determine CCT of a test lamp from its SPD
data.
(B) Explain why CIE General CRI models fails in case of phosphor coated white LED lamps.
(C) Derive the expression of Grassman’s colour mixing law. T+3+5=15

Q.5. Write down short notes on any two from the followings 7.5x2=15
(i) Photometric specification of roadlight luminaire;
(i1) Design procedure of non-conic reflector contour;
(iii) Procedure to generate Planckian locus on CIE 1931 Chromaticity diagram



