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QUICK GUIDE TO LIGHTING DESIGN

Lumen method of calculation

The various unknowns in general illumination. such as footcandie levels, number of luminaires, etc., are detarmined by tha
lumen method. The methoc relates total light output in lumens from tamps to (1) the efficiency of the juminaire and .(2) the
efficiency of the room in utdizing the lumen output. Factors affecting efficiency of the room are room proportions, distance
of luminaires from the work plane, and room surtace reflectances:

Average fumens reaching work ptane = total initial lamp lumens x CU x MF

initi MF
Average footcandles at work plane = total initial tamp Iumgns x CU x
Ko area of room in sq ft

it = lotal watts per sq 1t x overali lumens per watt x CU x MF
initial lumens per lamp x no. of lamps per tuminaire x CU x MF
average footcandle levei desired
__average footcandle levei desired
oveérail lumens per watt x CU x Mr
footcandles x area
lumens per iamp x CU x MF
footcandles x area
lamps per luminaire x lumens per lamp x CU x MF
CU = coefficient of utilization
MF = mairtenance factor

MF = LLD x LDOD
where LLD = lamp lumen depreciation factor
LOD = lumunaire dirt depraciation tactor

Area per luminaire (sq ft) =

Total watts per sq it =

Number of lamps =

! Number of luminaires =

o

IES zonai-cavity technique for caiculating coefficients of utilization

Coefficients o! utilization can be determined most accurately by the zonal-cavity technique:
Ceiling cavity ratio

CCR = S hee (L + W) ‘
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Floor cavity ratio plane luminaires

FCR = S hic (L + W)
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where e

hece = distance in feet from
luminaire to ceiiing

hee == distance in feet from

work plane
; luminaire 16 work piane o« g -
j ‘Me = distance in leet from T Tt T e T T T I

T

work plane to fioor

' L= length of room in feet
W= width of room in [cet FLOCR caviTY hfe

When cavity ratios are knowr, - fisor, I
efticients of utilization can te
found in manufaciurers’ cotaloys. Busic cavity dimeusions




