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Regular Arrays of Luminaires

Uniform illuminance on working plane

Specified arrangement of luminaires

Ceiling

Mirror Image of Ceiling

Lighting Installations shown on a Reverse Ceiling plan
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KEY
Luminaire

Rules of Arrangement 

HS

HM

HWP

HS - Height luminaire is suspended below ceiling
HM  - Mounting height of Luminaires above working plane
HWP - Height of Working Plane above floor

Ceiling

Floor

Working Plane

Luminaire plane
Effective ceiling plane

Cross section through room

Working plane

Luminaire planeHS

HM

HWP

Illuminance in lx

EMAX

EAV EMIN

Limit on Uniformity,             > 0.7
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Factors that determine Uniformity

Distribution of light from Luminaire

Arrangement of the Luminaires

Shape of the room

Reflectance of room surfaces

DIRECT                             100-90     0 - 10

SEMI-DIRECT                    90- 60   10 - 40

GENERAL DIFFUSING     60 - 40    40 - 60

SEMI-INDIRECT                40 - 10    60 - 90

INDIRECT                          10 - 0    90 - 100

UP
%

DOWN
%

Ceiling

Working Plane

Effects of light distribution on illuminance on WP

EWP

EWP

ETOTAL

SpMAX

Effects of light distribution and arrangement on illuminance on WP

Working Plane

Sp

Effects of light distribution and arrangement on illuminance on WP Shape of the room
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Reflectance of room surfaces

Low reflectance of room surfaces
Direct light is principal source

High reflectance room surfaces
Indirect light softens and fills in

Illuminating Power of a Point Light Source

Indicated by length
of Vector

ILLUMINATING POWER of a POINT LIGHT SOURCE

Luminous Intensity  in CANDELAS, cd

A point Light source of 1 cd will produce an illuminance of 
1 lx on a normal surface 1m from the source.
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cosI iE lx
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The point source formula enables the 
calculation of the illuminance from a point light source

Axis  of rotational symmetry

Polar curve of luminous intensity

Length of line 
represents intensity

120 cd

I

A more fundamental measure of INTENSITY

δ Φ lm

δω srSolid Angle

cdI δ
δω
Φ

=

Rotationally symmetric
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Axis  of rotational symmetry

Polar curve of illuminating power

Length of line 
represents intensity

120 cd

I

axis of symmetry

Polar curve

θº

Ι0

Ιθ

Ιθ =  Ι0  f(θ)

sinθ

cosθ

cos4θ

sidelight

flat diffuser

downlighter

BZ 10

BZ 5

BZ 1

Luminaire
Descriptionf(θ)

BRITISH ZONAL CLASSIFICATION SYSTEM  BZ

CIE Flux Description of Flux Distribution from Luminaire

Zone 1

Zone 2
Zone 3

Zone 4

Zone 5

Φ1

Φ2

Φ3

Φ4

ΦDOWN = Φ1 + Φ2 + Φ3 + Φ4

Φ5

ΦUP = Φ5

ΦLAMP

LAMP

DOWNUP

DOWNUP

DOWN

DOWN
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Length

Width

Uniformity of illuminance

Working plane

Luminaire planeHS

HM

HWP

Sp

Hm
SpRatio of Spacing  to Mounting Height

For a given luminaire under specified conditions 
there will be  a maximum acceptable value
that will maintain a specified uniformity MAXHm
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Length

Width

n1

n2

n1 = 3 

n2 = 2 

Maximum Spacing for Uniformity

SpMAX =  Sp x Hm
Hm MAX

Minimum number of Luminaires
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