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Electric Lighting Calculations

Moon and Six Pence

—Bath, UK

Task Lighting

(point source or line source 

method)

Ambient Lighting

(lumen or zonal cavity method)

Two kinds of calculations

Point Source Method
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Line Source Method

Or LED tubes

Find the illuminance from a point or line source…

…need drawings…

…measure D = 26 ft. and  = 60º…

…and a photometric curve…
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…about 5500 cp→

…plug into cosine corrected 

formula…

FC = [5500/(26)2](cos 60º)

= 4.07 fc

…overlay curve on section…

For multiple point and line sources:

Warning: assumes IRC = 0

and/or line

Lumen Method

Suitable for luminous ceilings

or evenly spaced lighting grids

…rooms with ambient lighting

or uniform lighting…

Zonal cavity method is same 

except it figures in floor 

reflectivity…
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…but in real rooms light is reflected  & absorbed by surfaces,

this factor is labeled the coefficient of utilization (CU)…

…also the fixture and other installation details reduce the light…

this is labeled light loss factor (LLF)…

...the number of lumens in the room is determined by 

the number of fixtures, lamps per fixture, and lumens per lamp

…since the two previous formulas are solved for lumens,

they can be combined to give…
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…we can solve this for either the number of fixtures (black)

…or the amount of illumination on the work plane in FC (green)…

# fixtures for a new design

FC for an existing design

EXAMPLE

Try this for a simple room:

20’ x 40’ office space

12’ ceiling

requires ~50 fc

The room size (20’ x 40’ = 800 sqft) 

and illuminance requirement  (50 fc) 

Give us the numerator for our formula…

…the denominator isn’t so simple…
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…pick a luminaire…

 Requires two fluorescent tubes…

…pick a lamp…

…calculate the room cavity ratio…

…key to finding CU…
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…need to know RCR (3.56), ceiling and wall reflectivity…

…interpolate CU = 0.54…

…plug in lamp, fixture, and CU info…

…this alphabet soup of factors is described in 

MEEB 12 p 730…

Or you can approximate LLF = .65 for good, 

.55 for average, or .45 for poor conditions

MEEB 12 p. 738 
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…then lay out the fixtures on 

reflected ceiling plan…

…hey is this 5 x 5 grid ok?…

Fixture manufacturers 

provide the data needed for 

either type of calculation.

1050 lumens
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Julliard School, NYC, remodel

Diller Scofidio + Renfro 

with FOXFOWLE

So, how did the 

professionals 

do?

“Clerestory-like backlighted panels”

“Indirect ambient lighting and LED task lights”
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“T-5s behind a base of frosted glass panels (box office).”

“Vibration and buzz-free lighting for orchestra rehearsal”

Grand Staircase
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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.

2022 AL DESIGN AWARDS

Jingdezhen Imperial Kiln Museum
Merit Award • Whole Building Lighting • Design Team: Dongning Wang

Traditional smoke holes used in ancient kiln design are adapted to bring 
in natural light or to hide artificial light sources.
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Daniel Patrick Moynihan Train Hall           Honor Award • Interior Lighting 
• Design Team: Domingo Gonzalez Associates; SOM

At the mid-block connector, color-changing uplights at the connector 
skylight are supplemented by “frames of light”—luminaires that 
outline all daylight apertures for definition and assist with adaptation.
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GES-2, Moscow

Thanks Daria!

Bibliothèque Sainte-Geneviève, 1850
Henri Labrouste
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Bibliothèque Nationale, Paris, Henri Labrouste

1865
Photo: Yves Marchand & Romain Meffre

Light and Shadow
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