EX/EE/ T /415.6/ 2017(S)
BACHELOR OF ELECTRICAL ENGG.4™ YEAR 157 SEM. SUPPLE EXAM.- 2017
(4™ Year, 1° Semester)
ELECTIVE-I (ADVANCED ILLUMINATION ENGG.)

Time : Three hours Full Marks : 106
: (50 marks for each part)

Use separate Answer-script for each part

PART -1

Answer any Two
1.(a) Describe the producnon of radiation in High Pressure Sodium Vapour lamp with necessary Spectral

Power Distribution Diagram. 4
(b) Explain the Dynamic V-I characteristic of a low pressure gas discharge lamp with necessary curves. 6
(c). Write short notes on (any five) : ' i 5x3=15

Resonance radiation of Hg , Glass- Metal Seal, Ambipolar Diffusion, Sodium-resistant glass,
Penning mixture , Buffer Gas, Filament materials.

2. (a) Show the circuit diagrams of fluorescent lamp connected with magnetic ballasts and electromc
' ballasts.

A 36W fluorescent lamp and a magnetic choke are connected in series across a 230 V r.m.s, 50 Hz
supply. Find out the inductance of the ballast when the following r.m.s. measurements were obtained : Viamp =
105 V, 1 =412 mA, Plamp = 36 W, Pballast = 9 W. Draw necessary vector diagrams. What' capacitor will be
used to obtain unity power factor? _ 13

(b) “The effective cavity reflectance of a particular shaped ceiling (other than flat) does not depend on its

dimension.”-Justify this statement with a hemispherical shaped ceiling example. : 6

(c)Why do you need Cylindrical and Spherical Illuminance Calculation? 6
Explain them with necessary drawings. , :

3. (a)Describe the method of selection of the illuminance value of a particular place from the ranges of values
. given in IS 3646.Explain this with necessary Tables and justify with any one practical example. 7
(b) Name different types of low pressure mercury vapour lamps. What are their similarities? 3

(¢) Name different types of high pressure mercury vapour lamps. What are their differences? 3



ib) A room of 28" length and 20’ 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. 8 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.

i) Choose the correct luminaire from the given Table and find out the CU value of the luminaire.

iti)How many luminaires are required to 111urmnate the room with average 100 lux?(Use 15W LED

with 90 lm/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=0.8 : .

(Use the given charts) 12
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Ref.No. EX/EE/T/415.6/2017(S)

B.E.E. Examination 2017
[4" Year; 1% Semester, Supplementary]

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

: Part-11
ANSWER ANY THREE QUESTIONS
TWO MARKS RESERVED FOR WELL ORGANISED ANSWER

Q.l.

A) Briefly discuss on the external factors of vision? -
B) Derive the expression of luminance contrast for the diffuse surface as function of refiectances of
the object and the background. - . 10+6=16

Q.2.“Exp1ainf the following terms related to the LASER
i) population inversion
ii) stimulated emission
iii) Q-switching
iv) active mode locking
16

Q.3. A) Brleﬂy discuss on non—\nsual effect of lighting.
B) Draw a suitable dlagram to show variation of lens transmittance factor of humnan n eye with age and
explain its influence on vision.

10+6=1 6

Q.4. A) Discuss on the procedure to find out chromaticity coordinate (x,y) of a lamp from 1ts spectral
power distribution according to CIE 1931 Chromaticity system.
B) Derive the expression of chromaticity coordinate of the resultant colour obtained from mixture of
three individual colours. :

8+8=16

Q.5. Write down short note on any two from the followings— 8x2=16
i) Planckian Locus and Isothermal lines
ii) Working principle and application of circular and parabolic reflectors
iif) 3-level and 4-level energy model of lasing medium.

------------------------------------------------------------------------------------------------------------------



