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SPECIFYING the INSTALLATION

FFR  - Flux Fraction Ratio

DR    - Direct Ratio which is a function of BZ number

Description of Lighting Installation

FFR  - Flux Fraction Ratio = 

DR    - Direct Ratio=  
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WPtoDIRECT
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Higher BZ lower DR Lower BZ higher DR

1   Flux Fraction Ratio, FFR, = luminaire from downward emittedflux Light 
luminaire from upward emittedflux Light 

2

luminaires by the downward emittedflux light  Total
luminaires from on WPincident directly flux Light   RatioDirect =

Proportion of Downward Light flux from luminaires
directly incident on Working Plane
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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
%

Light concentrated on the working plane, other room surfaces may
appear dark, the cut off from the luminaires may be prominent on the 
walls, may look cold and intense, especially if the luminaire is a low 
brightness luminaire, dark ceiling may introduce discomfort glare.

90-10010 - 0Direct

The working plane will appear well lit, and the upward component will 
light the ceiling and tend to reduce discomfort glare.  The cut-off 
angle may be important in reducing glare as directing the light 
downwards means that it could be quite bright.

60-9040-10Semi-Direct

No emphasis on any surface, may be glaring if light from luminaire 
shines directly in the eyes, size of source may be increased to 
reduce glare

40-6060-40Diffusing

Offsets some dullness because of the brightness of the luminaire
itself, the luminaire is seen against a light ceiling and therefore glare 
is less of a problem, ceiling may still be the focus of attention.

10-4090-60Semi-
indirect

Heightens room, draws attention to the ceiling, gives room a sense of 
spaciousness, working plane can appear dull, especially at low levels 
of illuminance, very flat lighting of objects, inefficient to light working 
plane.

0-10100-90Indirect

CharacteristicsLight 
down

%

Light up

%
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CHOICE  OF  ILLUMINANCE

Task 
Performance

Sequence of 
Illuminances in 
connected spaces

Balance of 
Brightnesses seen at 
one time

Absence 
of 
Daylight

Limits of exposure

VISUAL  PERFORMANCE

Visual  Performance

log (Illuminance )  lx

Easy  task

Hard  task

LANDOLT  RINGS
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STANDARD  ILLUMINANCES from illuminance schedule

Casual seeing with no need to see detail     50  lx
Occasional use and correct perceptions    100 lx
Long occupation and some detail seen 200 lx
Long occupation and easy tasks 300 lx
Moderately difficult tasks 500 lx
Difficult visual tasks 750 lx
Very difficult visual tasks, colour clear 1000 lx
Extremely difficult visual tasks >1500 lx

ACTIVITY

MODIFYING  LIGHT  LEVELS

Task Task Consequences
Illuminance Difficulty       Duration of errors

from 
schedule 

Easy

Hard

Short

Long Serious

NoneReduce

Increase

Illuminance on Working plane
LUMEN METHOD

lx   
WP

Lamps
AV A

MFUF
E

××Φ
=

EAV = Average illuminance on the working plane

AWP = Area of the working plane

Φlamps = Total lumen output from all lamps

UF = Utilization Factor - proportion of total lamp flux to WP

MF = Maintenance Factor - proportion of light after given time

Factors affecting Utilization Factor

1 Luminaire characteristics, LOR, FFR, DR

2 Reflectances of room surfaces

3 Shape of the room

( )

)(

2
2

areas surface Vertical
 areas surface Horizontal Index  Room 

WLH
LW

WidthLengthH
WidthLength

M

M

+
=

+××
××

=

=

Factors affecting Maintenance Factor

1 Length of time lamps have been burning

2 Level of pollution in external environment

3 Cleanliness of interior room surfaces

4 Frequency of cleaning installation

5 Policy on changing extinguished lamps
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DISABILITY  GLARE

Scattering of 
light
in media of eye

casts a veil of light
over the retina
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DISABILITY  GLARE

asb 
2θ
v

v

EkM =

REFLECTED  GLARE

REFLECTED  GLARE BRIGHTNESS  DISPARITY

DISCOMFORT  GLARE

Direction of view

Ms Mb

ω 
θ 

MSOURCE Luminous exitance of the Glare Source

MBACKGROUND Average Luminous exitance of the background

ω Solid angle of glare source in steradians= Aprojected
D2

θ Angle of glare source from line of sight in radians

Discomfort Glare

2

8.01.6
SOURCEGlare Discomfort

θ
ω
×

×Μ
∝

BACKGROUNDM
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Small  light source

Sharp cast shadowsSelf  shadows

Plane shading Large  light source

Umbra Penumbra

Daylight

Electric Installation

Difference in Flow of light for daylight and electric light

Measures of Illuminance

Planar illuminance

Scalar illuminance

Cylindrical illuminance

Illumination Vector

P
Plane surface

E
A

δ
δ

Φ
=

S
Surface of sphere

E
A

δ
δ

Φ
=

C
Surface of cylinder

E
A

δ
δ

Φ
=

1 2 V MAXE E E= −1 2
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θ

Ε1 − Ε2

θ
Ε1Ε2

N

Direction of the Vector

Ev

Illuminance Vector

0

Strength of Modelling

Vector Scalar ratio    =    ES
EV

Maximum value = 4

Minimum value  = 0

, , V
S V

S

E rE E
r r E r

π
π π π
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= = = =
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Description of Lighting Installation

FFR  - Flux Fraction Ratio = 

DR    - Direct Ratio=  

ΦUP

ΦDOWNDOWN
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Φ
Φ

DOWN

WPtoDIRECT

Φ
Φ

ΦDWP
ΦDWP
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Room Index 

2

2 2 2

M

Walls M

WP

WP

Walls M

L W
H L W

A H L W
A L W

A L W RoomIndex RI
A H L W

×
=

+

= +

= ×

×
= = =
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HS

HM

HWP
W L

Form Factor

2

1

1
1,2

2

1 2 1,2 2 2 1,2

Illuminance on Surface 1
Luminous Exitence of Surface 2

Ef
M

E M f E fρ

= =

= =
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HS

HM

HWP

HM

Effective ceiling plane

Working plane

Walls

HM

Effective ceiling plane

Working plane

Walls

Illuminance reflected onto working plane= light from ceiling + light from walls

, ,

, ,

WP

WP

R C WP C W WP W

R C C WP C W W WP W

E M f M f
E E f E fρ ρ

= × + ×

= × × + × ×

HM

Effective ceiling plane

Working plane

Walls

Illuminance reflected onto walls= light from c. + light from wp+light from w.

, , ,WR C C W C WP WP W WP W W W WE E f E f E fρ ρ ρ= × × + × × + × ×

HM

Effective ceiling plane

Working plane

Walls

Illuminance reflected onto Ceiling = light from working plane + light from walls

, ,CR WP WP C WP W W C WE E f E fρ ρ= × × + × ×

0.1850.2040.169ER

0.0490.19780.0670.26740.0670.26740.250.50.50.5W

0.0560.40110.1020.73260.140.20.20.7C

0.080.40110.1470.73260.2110.2WP

fW,sfC,s
MSfwp,sfWP,sMSESρS

WallsCeilingWP

Reflected light on surfacesFinal 
Illuminnanc
e

E ratioreflectance

S

WP

E
E

Final Illuminance = Direct Illuminance + Inter-reflected Illuminance

Direct Illuminance = Final Illuminance - Inter-reflected Illuminance

ED = E - ER
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where :
direct illuminance on the ceiling

= direct illuminance on the working plane
= direct illuminance on the walls

Dividing by A ,

,  a

UP C DC

DOWN WP DWP W DW
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where :
direct illuminance on the ceiling

= direct illuminance on the working plane
= direct illuminance on the walls

Dividing by A ,

, 

WP WP DWP

DOWN WP DWP W DW
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LUMEN METHOD

E lxLamps
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UF MF
A

Φ × ×
=


