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BACHELOR OF ELECTRICAL ENGG. FOURTH YEAR FIRST SEMESTER EXAMINATION, 2018
(4" Year, 1* Semester)

ELECTIVE-l (ADVYANCED ILLUMINATION ENGG.)
Time : Three hours Full Marks : 100
(50 marks for each part)
Use separate Answer-script for each part
PART -1
Neatness carries 2(two)marks
Answer any Three

L.(a)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..
i) Find out the inductance of the ballast when the following r.m.s. measurements wete obtained ‘Vlamp =
107 V,
[ =411 mA, Plamp =36 W, Pballast=8 W,
iii) Draw necessary vector diagrams,
iv)What value of capacitor will be used to obtain unity power factor? 3

(b)Write short notes on (any four): . 4x2=8
(i) Self Absorption Phenomenon

(i1)Ambipolar Diffusion

(ii)Glass-metal seal,

{(iv)Penning mixture,

{v) Rescnance radiation imprisonment

2.(a) Describe the production of radiation in low Pressure Mercury vapour lamp, 4
(b)What are the functions of buffer gases? 4

(c) What is meant by “‘Direct Ratio’’ of a luminaire? Describe it with formuia. 2
(d)Discuss the necessity of Non-planar [lluminance in Lighting Design.Compare Spherical and
Cylindrical Illuminance with suitable diagrams and explain them . 2+4=6

3. (a)Two same types of lamps (Intensity Distribution Chart is given in Table 1) are suspended from the
ceiling with 1’ suspension string. The height of the room is 12°. The length of the room is 27" and the
width is 16', The 16’ wide walls hold the rod in which luminaires are mounted, The rod is fixed at the
middle position of this wall. Find the illuminance at the centre of the 27' x12’ wall. The luminaires are

spaced at 9" and the distance from the wall to each luminaire is also 9", 8
Table | : Intensity Distribution Chart
8 in degrees 5 15 25 35 45 55 65 75 85

lin Candelas 1500 1450 1370 1270 1040 710 460 330 220

0 in degrees 95 105 115 125 135 145 155 165 |75

lin Candelas 125 180 Lt 172 112 100 92 50 25

[ Turnover



(b)*“The effective cavity reflectance of a particular shaped ceiling (other than flat) does not depend on its
dimension.”Justify this statement with proper example. 4

(c)Explain the method of selection of the illuminance value of a particular place from the ranges of values
given in 1S3646 with any one practical example. _ 4

4.(a) A room of 34' 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%. If the distance of the lamp to ceiling is 2ft. 4 inches, the distance of the lamp to  working plane is
7ft. 8inches,and the distance between the working plane and floor is 2ft. Ginches.

i} 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.

iiiyHow 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=0.7,Room surface dirt
depreciation factor=0.8

(Usethegivencharts) 12
(b)Explain the Dynamic V-I characteristic of a low pressure gas discharge lamp

necessary curves . 4
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Cosfficients, Lumtna’lre Spacing Cnterion and Maintenance Categones of Typical Luminarres.
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Ref.No. EE/T/4 H.ﬂzﬂls
B.E.E. 4" Year; 1* Semester Examination 2018
Elective-I (Advanced Illumination Engineering)

Time: 3 hours Use Separate Answer script for each part Full Marks:100
Part-11
ANSWER ANY THREE QUESTIONS
QUESTION NO.1 CARRIES 18 MARKS

Q.1

(A) Explain Visual Acuity and Contrast Sensitivity related to the external factors of vision.
llustrate, with suitable diagram, the nature of their variation with background luminance.

(B) Define luminance contrast and show that for the diffuse object and background it can be
expressed in terms of their respective reflectance values.

(C) Explain the concept of critical object size with the help of any one of the following visual test
objects — (i) Landolt C ; (ii) parallel bar. (8+6+4=18)

Q.2.

(A) Briefly discuss on working of the novel photoreceptors — the intrinsically photosensitive retinal
ganglion cells on human circadian system.

(B) What do you understand by Biological Action Spectra? How it differs from the photopic
luminous efficacy function?

(C) Show the variation of spectral transmittance of eye lens with age and hence comment on the
statement- “The ageing eye sees a less-blue world™. (6+6+4=16)

Q.3.

(A) Write down the major functions of a luminaire.

(B) What is the use of Ingress Protection code for selection of outdoor lummalre'?

(C) What do you understand by (i) Relative photometry and (ii) Absolute photometry?

(D) Briefly discuss on the photometric and electrical testing of LED luminaire according to Indian
Standard 16106:2012. (2+2+2+10=16)

Q4.

(A) Define specific a.nd general colour rendering index of a lamp. How these two are related?

(B) The CCT model does not work for the saturated colour LEDs — explain.

(C) How the colour of saturated colour LEDs are specified by Dominant wavelength and Purlty'?
(6+4+6=16)

Q.s.

A) Compute the tristimulus values and chromaticity coordinates of a line spectrum source using the

following data:

A(nm) | My(W/em?nm) | x, YA Z)
490 1.83 0.0320 | 0.2080 | 0.4652
550 3.34 0.4334 | 0.9950 | 0.0087
680 8.10 0.0468 | 0.0170 | 0.0000

B) Briefly discuss on the photometric specifications of (i) roadlight and (ii) floodlight luminaire.
(6+10=16)



