Electric Lighting Calculations

. Moon and Six Pence
—Bath, UK

Two kinds of calculations

Task Lighting

(point source or: line source
method)

| Ambient Lighting
(lumen or. zonal cavity method):

Point Source Method
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Find the illuminance from a point or line source...
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PLaN SECTION

...measure D =26 ft. and 0 = 60°...
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NOW TO READ CANOLEPOWER DISTRISUTION CURVES
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- For multiple point and line source
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:Zonal cavity method is same:
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...but in real rooms light is reflected: & absorbed by surfaces,
this factor is labeled the coefficient of utilization (CU)...
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 this is labeled light loss factor (LLF)...
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- ..the number of lumens in the room is determined by
the:number of fixtures, lamps per fixture, and fumens per famp:

fwmons =—‘&Lph'xfm1,5 X was/[mj/»m %

...since the two previous formulas are solved for lumens,
they can be combined to give... H H
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Grand Junction, CO
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TABLE 18.8 Comparison of Lighting Level Recommendations (Lux)

Source of Recommendation
American IES

Handbook
Activity British IES (1981) U.S. Gov't Agency i
Classroom 500 200-500 400-600
Business office 500 300-750 500-750
Drafting room 750-1000 750-1500 800-1200

NOTES:
1. All levels are in lux. Divide by 10 for fc.
2. All levels refer to lighting on the task.

14

"The room si Z
ndilluminance requirement
‘Give us the numerator for our

wih akearer —

i 'f(*LhMLs =

he denominator is| i

15




pick a luminaire.

TABLE 20.2 Coeflicients of Utilization for Typical Luminaires with Suggested Maximum Spacing Ratios (continued)

Typical Distribution and |Pcc L I 70 I 50 0
Percent Lamp Lumens | p | 50 30 10| 50 30 10 | 50 30 10 0
Maximum
aintonance  SIMH Coefficients of Utlization for 20% Effective Floor Cavity Reflectance
Typical Luminaire Category  Guide | ACR | (orc = 20)
33 i NA. o } a7 71 77| 68 68 68| 50 50 .50 12
1| 67 B¢ 62| 59 57 54| 44 a2 a1 10
2| 56 54 50| 52 48 45| 38 36 34 09
3|51 46 42| 45 41 37| 38 3 28 o7
4|45 40 35| a0 35 31| 20 27 24 06
5|40 3¢ 30| 35 30 27| 26 23 20 05
6| 36 20 26| 32 27 23| 24 20 18 05
7|32 26 22| 28 23 20 21 18 15 04
Luminous bottom 8|29 23 19| 25 21 7| 19 a6 a3 3
suspended unil with 9| 2 20 a7| 23 a8 15| 47 4 .12 03
extra-high-output lamp | 10 | 24 a8 5| 21 16 43[ 16 12 10 03
35 v 151.2 [ 81 81 81 78 78 72 59
1 val 69 66| 69 66 60 50
] 64 59 56| 61 58 51 44
3|57 52 48| 55 50 45 38
4 51 46 41 49 44 39 34
5| .46 40 36| 44 39 34 2
6| .41 35 31| 40 35 30 2
7|3 3 27| 38 3 2| 23
Two-lamp prismatic 8|3 2 20| 32 27 2| 19
wraparound; multioly 9|30 20 20 29 24 19 ar
by 0.95 for four lamps | 10| 27 22 el 25 21 a7 15

Requires two fluorescent tubes...
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75 4 12000 2900 2528

w00 125 725 12000 430 3740
00 15 W 12000 5400 4700
00 5 12000 6650 5788
00 185 1205 12000 9200 8006

1800 5 125 12000 6800 5100
1500 10 175 12000 11500 8510
1800 10 228 12000 16000 12160
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-key to finding CU..

18




TABLE 20 2 Coeficients of Utilization for Typical Lumiasires with Suggested Maximam Spacing Raties (continmed)

Typicel Disbuson and Locc % 2 I ~ J
Porcent Lamp Lumens | o 0]% % 10|% 3 10] )
. Maxmum
Martanance  SMH of Unkzesonfor 20% Romeciance
Tyoecal Lumnare Category  Gude lwe = S
x v NA 77 77T 77| 68 68 68| SO0 SO SO 2
1 67 64 62| 50 57 54| M4 2 4 10
2 59 54 50| 52 48 45| 3@ ¥ M 09
3 51 48 42| 45 4@ V| M N B o7
4| as 40 35| 0 33 3| 30 27 2 08
s| % 34 2 3 % 272 2 2 05
6| % 2 26 2 27 2| 24 220 8 I
7|32 2 22|28 23 20 21 a8 s o
Lumnous bottom 0|2 2 9| 25 20 a7f 19 16 13 o
e0eNIe0 Ul wet L 20 20 17( 23 A8 S| A7 14 92 o
wara-ngh-outout leme | g 10| 24 18 15| 21 96 13| 16 42 .10 ©
| = v 1512 | 0| 8 8 % 7 7 78| 2 2 72 5
| Bnd 1| 7 e e8| 0 66 64| &4 &2 80 50
‘ - 2 50 58| 6 ; 54| 57 sS4 5 el
57) 52 48| 55 AT| 51 48 45 .
-w s 41| 49 4 41| 48 2 BT g
N 40 36| 4 9 35 41 37 M 2
6|4 3 3 40 35 33 2 2 2
7| n 27| % 3 27| M o2 2 2
u—& 8| 2 2 2|2 27 A 0 26 2 19
: 9|3 24 20 2 24 2227 23 19 17
m— 10 | 27 2 18| 26 21 18| 25 20 17 A5

i Linterpolate CU = 0.54...

{1 oplugiin Jamp, fixture, and CUinfo... 0
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LUMEN METHZD - SIMPLE FORMULA
e reqd » work plane ares
LLE % . ¢ lamps/ luminaire x |umus/t¢u»p
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Columbia INDOOR CANDELA PLOT

LIGHTING

FEATURES

-+ Thoptimized fuorescent ensed trffer

-+ Shalow design frees up e spice

-+ Hemsed foture edges veduce 5k of mjury during e
handling and installation

+ Indeqral T-Bar clips quickly to secure fixture to the grid

+ Metal o metal it ek protection on all four sidesof
shuelding frame

« Snapein ballst coves requies o tooksfox wiveway access

-+ hinging fer a5y msestion and removal of shkding frame ¢
o ther side of the hoising ¢

+ Fush stee shieiogframe s qupped withsmghe-to-use
comer tabbing s ifuser replacement

-+ Housing embossments provid extra strength and righity
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Columbia JT824-2,JT824-3

LIGHTING 2' % 4' Dedicated T8 Lensed Troffer / 2 or 3-Lamp T8
PHOTOMETRIC DATA Test 19120 Text Date 10772003
LUMINAIRE DATA AVG. LUMINANCE (Candela/Sq. M.} COEFFICIENTS OF UTILIZATION (%) INDOOR CANDELA PLOT
Wi | TR ESAT r
Iisnsad e
14T Lompis
W12 Pattarn Acrybc 4
becLO

THILEY
s

e
o 100 e

MASTER LEDtube InstantFit &
HF T8

The new generation of energy saving tube

lighting
8 watts

Y 1050 lumens
ii PHILIPS

24







Grand Staircase:

30
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The Jingdezhen Imperial Kiln Museum is located in the center of the historical area of
Jingdezhen, which is known as the “porcelain capital” of the world.
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MOYNIMAN
THAIN HALL




x
Bibliothéque Sainte-Genevieve, 1850
Henri Labrouste
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