Ref. No.Ex/PG/INIuE/ T/112A/2024

MASTER IN ILLUMINATION ENGG.15T YEAR 15T SEM., EXAMINATION, 2024

LIGHTING DESIGN & CALCULATION
Time : Three hours Full Marks : 100

Use separate Answer-script for each part
PART -1 (60 Marks)

Question no.1 is Compulsory

1.a) In an office room of 4mx4.mx(2.3+0.8)m ( shown in Fig.1) , the average 500lux+15
% is to be provided by any type of symmetrically placed LED fitted recessed luminaires
(four in number) of 600mm x 600 mm size. Considering reflectances of ceiling, wall and
floor being 0.7 ,0.5, and 0.3 respectively, DLOR=0.5,MF=0.7, UF(¢)=0.15, UF(w) = 0.455,
UF(f) = 0.65, inter illuminance scalar factor of ceiling = 0.247, inter illuminance
cylindrical factor=0.124, find out:

i) The direct flux/klm for one luminaire (using inverse square law) at the centre
of each small area (using given Table 1), the total working plane being divided
in 16 small equal areas:

ii) Find out the average scalar and cylindrical illuminances considering direct and
reflected components, _ 12

b) What ratio indicates modeling properties of a general installation and
what ratio helps to relate to the appearance of people’s faces in a room - discuss ,
explaining the terms clearly for the above problem. 4

¢) Write down the algorithm to find out Glare Index. If one observer is positioned at the
middle of one 4m sided wall of room shown in Fig.1, and the position index for the nearly
- placed luminaires is 12.85 and those for the other two far situated luminaires is 2.8, find
out the Glare Index(GI), and comment whether it is satisfactory or not.[Consult the given
necessary tables and data of the previous problem.]

Consider LLD = 0.8, LDD = 0.75 and RDD = 0.85. 8
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Answer any two questions

2.a) A hall of 120 ft length and 30ft width has a triangular shaped ceiling roof,where all the top
surfaces are made by steel framed glass having 15% reflectance. The two sides of the roof are 30ft
and 18ft. The room is illuminated with Type 3 luminaire shown in Table 2 (fitted with LED bulb).
If the distance of the lamp to working plane is 8 ft, distance between the floor and working plane
is 2ft. 6inches, floor reflectance is 20%, wall reflectance is 50 %,reflectance of wall from floor to
working plane is 30%,
i) Find out the effective ceiling cavity reflectance.

ii) Determine the value of RCR.

iii) Find out the effective floor cavity reflectance,

iv) Find out the CU value of the luminaire.

v) Find out the number of luminaires to provide uniform 200 lux in the room.

vi) Arrange the luminaires properly and show it.

Consider LLD = 0.8, LDD = 0.7 and RDD = 0.85.

Show the calculations of finding out all necessary cavity ratios and effective
reflectances consulting given Tables . 10

b)Answer the followings with necessary diagrams/graphs/figures:

i) Show the changes in dynamic V-I characteristics of fluorescent lamp, when frequency is
varied from 50Hz to few kHz .Explain briefly. 3

ii) Discuss on High pressure Sodium lamp Arc-tube material. 2

iii) I, for a Uniform linear diffuser, I(a) = I(0).cos?a, what will be the value of
Parallel Plane Aspect Factor? 3

3.a) Calculate the scalar and cylindrical illuminance for a point source with an intensity of
7000 cd in the horizontal direction at a distance of 42 m. 4

b) On what factors do the CU value depend? 3

¢) Draw an electronic ballast circuit (with high power factor facility)
of a 4ft. fluorescent lamp and explain its operation briefly. 4

d) Explain the method of Illuminance calculation from a circular shaped diffused source
and find out the illuminance from a circular source of 1.8 ft diameter, at a point
vertically 5.6 ft.below. 3

¢) Draw the circuit diagram and explain the operation of a LED driver,
which uses Flyback Converter topology.
OR,
Explain the Parallel Plane Aspect Factor and mention its application in Illuminance
calculation. 4
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4.a) If a tube light is mounted direct above the front-edge of a work bench of 0.8 m width,
both being 1.6 m long, the mounting height being 3.5 m, the transverse intensity
being 800 cd at all angles, find the illuminance at the centre above the front edge. 4

b) Describe the difference in production of radiation in Low pressure and High Pressure
Sodium Vapour lamp with necessary Spectral Power Distribution Diagrams. 4

¢)A 60ft X 48ft X 14ft room has coffered ceiling, each cavity dimension being 3ft X 3ft X 1.5ft and
separated by 1ft band. All ceiling surfaces have 80% reflectance, wall surfaces have 50%
reflectance and floor surface has 20% reflectance. Determie the effective reflectance of the
coffered ceiling. Use the given Tables, if necessary. 5

d)Determine the reflected component of initial Horizontal illuminance at a point 20 ft
from the South wall and 12 ft from the East wall of the above room, if the LED luminaire
with 50 W lamp(4800 lumen) had been fitted, in that room having flat ceiling. Assuming
20 luminaires to be fitted in the room and assuming total light loss factor as 0.85, calculate
the reflected illuminance on Vertical surface also.

(Use the given necessary Tables). 5

[ Turn over
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Table 1
Angle Mean intensity
(deg) in vertical plane
(cd/1000
lumens)
0 228
5 216
10 215
15 214
20 204
25 198
30 180
35 172
40 145
45 110
50 87
55 - 75
60 47
65 34
70 27
75 19
80 10
85 6

90 0
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50 : 30

105 3 10 |S0 30 105 30 10 (5 30 10 (& 30 ¢ S0 30 10|50 30

Wall E xitanou Coefficients for 20 Pet Cent E Heclive Floor Cedurg Cawly Exitance Qoethcments tor 20 Pet Cent Fioor
Cawvity Retlectance (s¢ = 20) Cawity Refectance 1.er, + 201

. 423 423 423 |.361 .361 361 l2¢6 246 246 142 142 |42-tA045

428 187 0591311 178 056 |.280 .161 051|252 145 047 226 131 042).422 396 3731361 340 321347 234 222 142 135 1290 046

275 150 .046 |.259 .143 044 |.231 .129 .040(205 115 036 .18V 102 032 [.417 379 347 |.357 327 .300 ' 245 226 209 141 13y .123;‘045 .
240 128 .0381.226 121 .036 |.200 ,108 .0331.176 097 030 |:154 085 .026].412 367 332 .353 317 .2875242 220 202 140 128 119:.045 |
214 111 .033[.201 .105 031 |.177 094 .028'.155 083 .025(.135 073 .022(.406 356 321 [348-.309 279 {2X 215 196 138 126 161,045 .
193 098 02B[.181 .093 .027 [\160 .083 .024..139 073 .022|.120 064 .019|.400 350 .314 {343 303 273 !2x 212 193 137 124 114 044

176 088 .025].165 084 024 |.145 074 ,022/.126 066 019[.109 057 .017).394 344 309 (338 288 .269 : 234 .209 .190 135 123 13044
162 080 023.152 076 022 [,133 ,067 .019|.116 059 017 |.100 .052 .015/.388 .339 .305 |.334 ".294 266 231 206 1887 134 7122 1120 043
150 .073 .021].140 069 020 |.123 062 .018.1Q7 05 0161092 047 .014{.383 335 .302 ;330 291 .264 .25 204 187 133 120 .111..043 .
39 067 0191,131 064 .018 {.115 .057, .016{.099 050 .014{.085 043 .013|.378 332 300 |.226 .288 262 1.22% 202 186 131 119 1111043 |
130 082 017 l.\g_? 069 016 |.107 052 0151.093 046 .013(.080° .04Q 011].374 328 294 {322 .235 260'21‘ 201 185 130 ‘11 .11[)[‘042 |

' 796,796 .796 |.680 .850- 680—[4& AB4 454 267 267—;6'7‘].-0.8;”.

226 128 .041°.195 111 035 [.137 078 .025].083 048 .015].034 020 006760 .T72 756 |676 663 651462 456 450 .266 264 262
207 114 .035 179 089 .030 |.126 070 022|077 043 013 031 018 006|.784 755 731 L671 .650 632 a0 450 w1 265 262 258 085 .
V91 102 030 ;.165°.088 027 [.116 .063 019].071 039 012|020 016 005(.778 743 715 |667 641 620|485 445 ¢35 265 260 .256|.085 .

006
006
005
AT77 092 .027:.153 ,080 (024 (106 057 .017|.066 035 .011 027 014 004|.773 734 .703 |.664 634 611 [.456 442 430 .264 259 255,.085 |
004
004
003

153 077 022 ..133 067 .019).084 .048 .014 057 .030 009 '.023 012 | 784 721 690 656 624 601 | 453 437 425 263 257 .253,.085 |
143 071 .020:.424 062 018 |.088 .04 .0131.054 027 .008 022 (011 | 759 716 686 653 621 598 |.48) 435 423 262 266 2521085 .
134 066 .018".1\6 057 016 {082 .041 012,050 .026 .007 1,020 .010 .003!.755 712 683 |.650 618 595 |40 434 422 262 256 '2521.085
426 061 .017..109 053 015 |.077 .038 .011[/(®7 (024 .007 |.018 ‘010 .003(.751 .709- 680 647 615 593 |:448 432 421 261. 355 251|oas ¥
119 057 .016,.103 050 014 |.073 036 010|045 022 .006 018 009 .003|.747 .70G 678 644 613592 [447 431 421 261..256 251084 :

. ].159 .159 .159 1136 .136 .136 |.0%3 093 .093 .053 .053 053 017
248 141 .045].242 138 044 |.231 133 .042|.221 120 041 [.212 123 .040(.150 .130 .+13 [.128 .112 097 |.0&8 .077 067 .0S0 .045 0:!9(016 .
240 131 040 235 129 040 (225 .126 039|216 121 .038.208 117 0371143 110 .082 1,123 095 .071].054 066 030 .048 038 029,016 .
225 120 .036}.220 ,116 036 |.212 .115 035|204 .112 .034 [.196 ,109 .034,.137 095 062 [.118 082 054 |.081 057 035 .047 033 022!.015 .
203 .109 .032 ‘205 .107 .032 {197 .105 .081).190 102 .031 .184 .100 ,030|.131 .084 .048 [.113 .073 .042 .077 051 030 .045 .030 018 |.014
194 099 .029'.191 095 029 |.184 096 .026[.177 094 026 [.171°.092 .02K|.125 076 .039 |.108 065 .034 074 046 .024 043 027 .014|.014 .
181 .09Y .026;.177 090 026 |17 088 026 166 085 0251.160 084 .025(.119 069 .032 {103 .060 .026 (071 042 020 041 ,025 .012!.013 |
166 .083 024,165 082 .023 |.160 081 023 /.155 079 .023,.150 078 .023|.114 ,063 .027 |.098 055 .024 |.038 038 017 .039 .023 .010;.013 .
157 077 0221155 .076 022 |.150 075 021,145 074 021 (.141 D72 .021|.109° .058' 024 |.093 050 021 [:085 035 .015 .038 021 .009 |.012 .
147 071 .020:.145 071 .020 |.141 070 .020|.136 .068 .020.133 .067,.0199.103 .054 021 |.089 047 018 |.02 .023 013 .038 .019 .008).012 .

048
044
043
042
041
041
040
040
039
039
Q39
085
085
085
084
: , 084 .
‘164 084 024142 073 021|100 052 015|061 032 010025 ‘013 004.768 .726 696 | 660 620 605 | 45& 439 427 :263- 258 .253}.085 084 .
084
084
084
084
084
017
014
012
on
010
008
008
007
007
006
‘138 066 018136 .066° 018 |.132 065 016128 054 (018 [.125 063 .018(,009 051 018|085 044 016 [052 031 C1: 034 018 007011 006

290 290 290 [.248 248 248).'29 169 .69 097 097 .097 031 OGN
243 138 o«| 232 132 042|211 121 6390192 111 036|175 101 (033|283 264 247 [.242 227 213] 166 .156 147 .095 .090 .085/.031 .029
216 .118 | 206 .114 035(.167 .104 032].170 095 030|154 067 .027).276 246 221|238 212 1911.162 .147 133 093 .085 078:.030 028 .
496 104 .031,.187 .100 .030|.170 092 026.164-085026(.140 077 0241269 233 204|231 201 AT74.188.:139 124,092 081 .073].029 .026
180 .083 027' 171 000 027 [.156 083 .025!.142 076 .023.128 .070 .021| 263 ".223 192 |.226 192 1671188 134 117! 090 079 .069.029 .026
166 084 0241, 081 024].144 075 .022!.131 069 021 .119 .064 .010[.257 215 .183 221 .186 .160 .152 1130 113} .088 076 1067;.028 .025 .
154 .077'.022'.147 074 .021].134 069 020].122 064 019{.111 058 017|252 208 .177].216 .180 J541.140 126 .109' .087 074 .085).028 .024
143 071 .0201.37 068 .019{:125 063 018|.114 059 017].104 054 018|246 203 173212 176 .151].146 123 .107-.085 073 .063].027 024
434 0067 .018{.129 063 018{.118 059 017|.109 055 016|098 050 .015| 242 199 .1601.208 .172 .148|.144 121 .105(.084 071 062| 027 .023
126 061 0171421 058 0171411 056 016].102 051 .015|.053 047 .014] 237 185 166|204 168 .145|.142 .119 103, .083 070 .061/.027 023
419 057, .016].194 055 015).105 051 .014|.006 048 014}.048 044 013} 233 192 164 201 .167 .143|.139 117 .102..081 069 .061).026 .023
T . 190 .190 .190].163 163 .163].111 111 .111..084 064 064].020 020
220 .125 040].213 122 .039|.200 115 0G7}.189 .109 .035].178 103 .033|.174 .57 141,149 335 1221102 033 ..084 .059 054 .049,.019 017
212 .116 036,206 .114 .035).195 ,109 .034].185 104 033,176 089 .031(.161 132 Q7 138 114 093|.095 079 .085:.056 046 038: 018 015 |
202 107 032/.197 105 .032(.167 101 £31|.178 098 0301.170 094 .020{.151 .114 084,130 096 073{.089 068 051°.051 040 030{.017 013
191 009 .020]786 098 .029).178 094 .026/.170 .091 .028|.163 089 027(.142 .100 067 |.122 066 058|.084 060 041 049 035 024 016 .011
180 092 027(.176 091 .026|.169 088 .026|.162 086 .025].156 .083 .025/,135 088 .055(.116 .077 ,047.080 .053 .033 .046 .031 020! 015 010
171 086 024|167 084 024|161 082 024].155 080 .024[.149 078 .023],128 080 .045|.110 069 039.C76 .043 028 .044 028 017014 009
162 080 0231.158 079 .022].183 077 .022|.147 075 B22].142 074 022].421 072 038(.104 .063 0331072 044 024 042 026 014{.014 .008 |
453 075 .021(.150 074 .021[.145 073 .021].140 071 021].135 070 .020).115 .066 033099 058 .029).043 040 .020°.040 024 012].013 .008-.
145 070 020].143 070 ,020].138 088 019|.134 067 019}.130 066 019|.110 .061 .029 1,095 053 .025(.066 037 .018 .038 .022 .011{.012 .007
138 .066 .018(.136 066 ,018|.132 085 .018|.128 .064 .018.124 062 .018|.105 .057 .025].091 050 .022(.063 035 .016..037 021 .009).012 .007
. 482 162 162|138 .138 .138 | .094 .094‘991;.054 054 054| 017 .07
139 078 025|933 076 024 [.120 070 022].113 065 021).104 060 .019].144 133 124 (123 .15 106 |.084 079 074:.049 046 043|018 015
132 072 022|127 070 022}.919 066 .020{.110 062 .019].103 058 .018].131 112 007 |.112 .097 .084|.077 067 nsolou 039 .034].014 013 |
926 067 .020|.122 065 [020|.134 062 .019|.107 058 018].101 056 017].120 096 .078).102 .083 .067.070 058 0471041 034 028]|.013 011 009
119 062 .018|.116 061 018|110 058 017|.104 056 017(.098 053 .016(.110 .084 .0631.095 072 .053 065 050 .039(.038 .029 023|012 010 .008
‘Y14 058 017 |.111 057 017|705 055 016],100 053,016,095 051 .015[.103°.074 052 |.068 064 .045].061 044 032,.035 026 019011 .009 .006
109 055 0161.108 054 035].101 052 .015].097 060 .015|.090 049 014|.006 066 .44 085 057038 |.067 040 .0271.033 .023 .016|.011 .008 .005
'304 052 015(.102 051 .014]038 049 .014]:094 048 014,090 047 014].091 059 037|078 .05 032).054 I8 023,031 021 .014|.010 .007 004
100 040 .014|.008 048 014|094 047 013]i090 046 0131087 045 013].086 054 .0321.074 .047 .026 051..033 020'.030 .019 .012)|.010 006 .004
" 096 .046 .013{.094 046 .013|.091 .045 013 087 044 ,013.084 043 .012]|.081 .049 .027 |.070 .043 024|043 030 017,.028 018 .0101.009 .006 .003
092 044 012 091 044 012088 043 012 4035 o042 .012].082 041 .012].077 045 .024 |.067 .039 .021|.C+5 028 015, 027 016 .009}.009 .006 .003 -



[ 8]

.(aw»_wfﬁ“ﬁ“iri'—‘gg a.m.-mfwu_w%g : a'mwf“kitu;”.%'ig .‘ gg g;’g?
bt | [KueRROTR | RS | 4]
[vesernsens ) lavwasisns | Guiagies | |0
TaSeARECEY | \RABUSBNON | RERERERREY |||
QLLLLE U R T T T
Lk T T O R T
(Eanigbuzee fleseasusnsh . \BREREGRERS |fs)|
sgabgEseil |g|susskyyeks (pESEEBEGEEE [je|
ssasyssshs  |Flwenugnbiss |VRgERacEGEE (3] -
[veRnguEins .‘.ggagaaagw E’%%E&%Béé%ﬁ_ } ol
$835084850  (3|babennbny [$IGRUGCERREE (S|
QELLLLEE S R T TR
B B R T
Seavdnugsy | skeububbsy | |GREEREGEEE || »
|savnsyesny | evanbmenny | |R3SEEEERER. |||
|sEsaduuynn ) ekesknwehy | (SEEESEEREE | [
WiseEuaens. | (spunbinnds | \RRGGREREEE | |
eweaenhs | |ovenuuudis | |RRRREEREEE ||

21

]

—
=]

iy

amm;-gu APARD JOCI4 SANSIYT 1R Jad 02 UBW Ja0 Jof Sioie Bunkidnings



“Rya 10 2004 9 0y Fuged

I JdIIS| S22R]| BANRG| FI3423
Bl 283833 JYFAS| IFIBR| 3AFIT
SRA5S| SLRER| SB2RB| TRABI| I sARRT
Busgal 25358 22828 SRRVG] AN U] ISRAQ
NhNge| 88535 25858 BLRBG| BRABN| INBRA
BRNNN 8283 83353 33usY| wB8A3| NIIBA
aashY| BNRUR| BRRES| AL&DS| B2833| BIIIR
Bl erRsB| BelLd| A543 38REB| a¥IBL
S| RURRY RNURLY RLTE| 4BAUB| 2IFIT |
2l zaannl anesn| 22s8s| 43582 823N

‘¥0.60 LU §

8|SO it vl

2| sezaa| a32n| Maaae] 2aaea) a2

sre2el 22223 AA2R| FRFAR| AINII| IFFI
geest| 55323 ARRY| REAZ2D| RRABI| A
NegaR| tAads| 2582 28282 AR YUY |
BHUNY| GPYR G| 32208 128V LS| AR
sauuy| gedse| aa8ss| Aanas|'8R9B2| RIS
2238 XUNNB| SILLR| Y222 2EBRE| BRBII

6.
i
[

3

aodaa|anne) SNy LR8AA| 25888 3B
832223282 RRRYV| 8RB 223BH) I2RI
82893| 22n3d| BNBEN) NBLUB| K22 ET| HIBB

AR
WM R Bd
WaQad -

| amagey

Tosiqer

Z2228| 20RR0| BBB2R| TRRRS 2823 5BEB
S5a52| zuReE| 22228 BBS83| 32BRR| 2RTLS
LRREs LSS5 £258| RELLE| SEEB2| RTHESE
RNBUG| euess]| sarss| S48 BeeEs) sR2eE
SRNRB| 9N8RR| US| SHhSS| 22BRY| $3ERS
R BYRBS| 28HEY| $8525| 5522 5822
3| BuRRy| BINRY| BRRYY]| 53258 88823
3 HE| BURAR BRGoY FEIGY G568 KEERT
28333 3ITIS| VPR LBBLE| WL 2| 3RI22
BRE8S| nusos| ISUNS| RRVLL| BRE2E| 58RE3

122

LRBLL| BHRES| QU9IG| 9RLER]| BREBB| 353388
BESES| BE555| 58822 SERBB| PRLRS| WUESS.
BuERy| 52248 S4E28| 55288l L2RBR| URREE
PEREY REREQ WRSEE| LES2E| 55552 BRERY
|a8NRR| BYBUR| RBARR| IRIAB| SRS 2RAGE

SV WHRNY VPVLY| BLARY| ISALR| E2BRY
SRR B EEE NI REER I ERFEIIE TS
R332 ISSI3[ BUHBY| BUVBY| RRYBY| EI2BE A
SSRB2| XAl aSaIN URRNY| 2BRES| LXEBE
28RS 23| 2RRTI| BNRRY| BLBRE| 25588
5555858088 BUBBY| BUYLY| BEBL BEEBY
e AR ST XIS S I IR F Y S T 1Y L IR X Y 35
NBBHE| BRRUY| BRELY| BEEA5| SELEE| 5A5ES
NRRNR geuRl| BRYRE| RRYYR]| 58258 2ALES
SN RERYS RRBBL| BELRR| Y88ss| 5255S
Thasa|UNNER|ARREN| BRReBl ERER| 28288 |
(8=szc] szl auuny| 2Ry BRERE| BE5ES
1885-c| suvas) se=ad| NN SeRLR| 98BS

BOSBS| RGO Gnaia| o3RRI HBERR| 8EELS
- ed b b
N ek

SERUN[uRNy| et

oL

SUOHEUIQUISD 0UBISAYAY SNOUEA JO} SX0UBIORYAY AIABD) JOOS 10 6ukoQ aAIIBHTIUID Jod

C 0L 0z OC Oy GF 09 02 08 06| O, OL 0Z OC Oy 05 09 0L 09 06| O .04.02 0F OF 05 .09 DL 09 08| 0 0L 62 OC OF 05 09 0L 04 06, 0. 0L 02 0F $& 05 .99 OL 0B 06



Ry 0 200§ 30 1004 “BweD) |

9°1 20 OFES APV O LESUSL B LD DOESG &8 SKOW3 SEI Lt servmp, ,

ok
.

[T 3 W
olomwanh

W

PREXERTY I
ook

[ 10 ]

23898
BRB2E

et
RRRRY
RRVYL
NRBRY
55:?

3uuoﬂ
83335
sggac

- ok s ea

YIIY
ERByE

‘ugRuy

I
#42EH
BRELR

- EEE
s8uNy
tagss

2848

888a%
29988
BR2RY
2888

S8484 8
sBysY

L rL 9L 8
<t ¥t 8L &

€1 S 21 8

SEEELTIN]
EEEYIRS
|nupaw
YL

b b oh h od
BRann

s oh'ed ot o4
- O NN

| SBBEB; B

#5ges

" |eager|2
- |22288

ETITEIK

aIRNNY

ELLLLIE

NNNSe

Jhewas

ssa=c
22288
gR8a8
224829

- o od b wh -

93388

R

[Ty B

‘“A;..‘L

Yugyy
RRRYY

waune
‘I‘Il‘

RERRR
RERRR
BRRRRR

BEB3a];

.
B BBl

I ] B

28338 RS

ounéo

O i 62 ok Oy OF oL ca 08| O dioaun.é!psu-mas SR HIFBBRAESR c_nth_z-chvmo'iuuw o ogozoeoroswocm_.mummm""

. 1‘3'03';’-“3”‘%’31 - /SES'NEL . _.



[ 11 ]

\ Room Fositicn Multipliers
(For All Room Cavity Ratios and All Points Designated
by a Number and a Letter as Shown in Fig. 9-31.)

Points

RCR Aong Length of Room
A B8 C D E F
o] 1 24 42 47 48 48 48
2 24 38 .42 44 46 46
3 23 32 .37 40 42 42
4 22 28 32 3 37 I
5 21 25 28 31 33 .33
6 .20 23 .26 .28 .29 .30
7 18 21 23 25 26 .27
8 A7 18 21 2 22 .23
9 15 17 18 19 20 .20
10 .14 .16 .16 17 .18 .18
1] 1 42 74 81 83 84 B84
2 36 .51 .60 63 .66 .68
3 .32 .40 .48 51 53 .57
4 28 33 40 42 44 48
5 .25 .29 .33 .36 38 42
6 .23 .26 .29 .31 33 .36
7 21 23 26 .28 29 .30
8 .18 20 23 25 26 .26
9 17 18 20 21 22 .23
10 16 47 .18 19 19 .20
21 1 47 81 90 92 93 .93
2 42 60 68 72 78 .83
3 37 .48 .58 .61 64 67
4 32 40 .48 50 52 .67
, 5 28 33 .40 42 44 48
€ 6 .26 .29 .35 37 .38 40
38 7 23 26 .30 .32 .33 .34
- g 21 23 126 .27 28 .29
2 9 18 .20 .23 .24 25 25
B 10 16 .18 19 21 22 .22
= 31 1 48 83 92 94 95 95
S 2 44 63 72 77 82 85
< 3 40 51 61 65 69 7N
@ 4 35 42 50 54 58 .61
£ 5 31 .36 .42 .46 49 52
a 6 .28 .31 .37 .39 41 43
7 25 28 32 34 35 .36
g8 22 .26 27 29 .30 .30
9 19 21 .24 25 26 .26
10 17 19 21 22 28 .28
4| 1 48 84 93 95 .96 .97
2 46 66 .78 82 .85 .86
3 42 53 64 69 73 75
4 37 44 52 58 62 .64
5 33 .38 44 49 52 54
6 .29 .33 .38 41 .43 45
7 =26 29 33 3 37 .37
g 22 26 28 30 31 3
g 20 22 125 26 .26 .27
10 .18 .19 22 23 23 .24
5| 1 .48 .84 93 95 97 .97
2 46 68 83 8 .86 .87
3 42 57 67 M 75 77
4 37 48 57 61 64 .66
5 .33 .42 48 52 54 .56
6 .30 .36 .40 43 45 47
7 27 30 .34 36 37 .38
8 23 .26 29 30 31 .32
9 20 23 25 28 .27 27
10 .18 20 22 23 24 '.25
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Reference No. Ex/PG/IIIVE/T/112A/2024
M.E. ILLUMINATION ENGINEERING 1 YEAR 15T SEMESTER EXAMINATION 2024

TIME: 3 HOUR FULL MARKS: 100
SUBJECT: LIGHTING DESIGN AND CALCULATION
(Answer separate Answer script for each part)

_ PART-II (40 Marks)
ANSWER ANY THREE QUESTIONS
(Q.No.1 CARRIES 14 MARKS)

Q.1. Answer the followings-
(A) Why luminance is expressed in terms of projected area? How it is related to luminous intensity?

(B)What is difference between point-specific illuminance and average illuminance? How these two

are related? _
(C) Derive the mathematical expression of the inverse square cosine law of illuminance from Flux

Transfer theory.
14

Q.2. (A) Write down the principle of homogeneity of intensity distribution applicable for a non-

diffuse area source. :
(B) Compute average illuminance on a receiving area due to a diffuse area source mounted at the

ceiling in a room applying flux transfer theory.
13

Q.3. A) What are the indoor lighting design parameters?

B) Write down the computational steps of any three out the above parameters.
13

Q.4. Derive the matrix equation of total illuminance (direct and indirect) computation by finite

element method for an indoor space.
13

Q.5. Write down notes on any one from the followings-
i) Computation of indirect illuminance for an indoor space;

i) Flux transfer theory and point-specific illuminance computation.
13



