APPENDIXA

Appendix A: Summary of lighting recommendations

CHINA - GB 50034-2004 Standard for lighting designof buildings

NEEDS &
EXPECTATIONS PARAMETERS REQUIREMENTS
Human, societal,
environmental

A. INDIVIDUAL NEEDS Levell Level 2
llluminance (horizontal) 500 Ix 300 Ix
Task area
Drawing 500 Ix

VISUAL llluminance (horizontal), computer

PERFORMANCE Meeting room 300 Ix
Reception 300 Ix
Corridors 100 Ix | 50 Ix
Archives 200 Ix
llluminances of immediate 300 Ix 200 Ix

surroundings
llluminance (vert) on screens

Luminance ratio on task area 1:3 near work place
Ceiling luminance Minimum shielding angle:
10°— 1-20 ked/

15°— 20-50 kcd/ M

20°— 50-500 kcd/ m
30°— >500 ked/ i

Maximum luminances from Maximum required luminances
luminaries overhead 1000 cd/ m
Wall luminances Less than 10:3:1
Maximum luminance from window
VISUAL COMFORT Surface reflectance Peeiing 0.6-0.9 ,pyais 0.3-0.8
Pworking planes0-2-0.6 ,prigor 0.1-0.5
Flicker-Free
Uniformity task >0.7
Contrast rendering factor >0.5
Uniformity surroundings >0.5
Discomfort glare UGK: 19
Reflected glare To prevent and reduce glare and veiling
Veiling reflections reflections: Do not install luminaries in areas
which can appear interferences. Don’'t use matefial
which increase glare. Set maximum value for the
illuminance.
COLOUR Colour rendering of light (CRI) >80
APPEARANCE Colour temperature of light CCT 3300 K < CCT < 53KI0
Use of saturated colours
Colour Variations
Contact to the outside Use daylight as much asiptiss
Light modelling
Daylight consideration Use of daylight allows dimmgiand switching
on/off lamps.
WELL-BEING Considerations about daylight system.
Lighting design Choose the CCT of lamps accordimghie

characteristics of the place.

Aesthetics of space
Aesthetics of lighting equipment

NON VISUAL Spectral distribution
EFFECTS Daily doses
Frequency
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UV amount

IR amount

B. SOCIETY NEEDS

Cost, budget

Productivity
Reduction of complaints
More individual control

If it is possible, use automatic lighting control
system based on availibility of daylight.

Maintenance

All the repairs and safety checks &hbe
performed by professionals.
A system should be set up for cleaning the
luminaries and the lamps according to the stand
requirements. All the cleaning work should folloy
this system.
The used luminaries should be changed by new
ones when they meet their expected lifetime.
When replacing the old luminaries with new one
make sure that they have similar light output as
original design.
Periodic checkup and tests should be performed
for the luminaries.

ard

<

w

Lamp type

Fluorescent lamp
Should not use incandescent lamps except for
reasons described in this standard e.g. dimming
immediate open, often turn on/off, emergency

lamps. In this case, the power should be less than

100 W.
Considerations according to the environmental
particularity (humidity, high temperature...)

Security

It is better to use battery for emergency sign.

The battery should be located beside the place for

repair.

Feeling of safety

The illuminance of emergencynligg should not
be lower than 5% of normal lighting.
The illuminance of escape lighting > 0.5 Ix

Lighting Management

Occupancy sensors
In some buildings according to the requirement,
light should automatically control itself, e.qg.
elevator corridors should dim light automatically
during evening.

C. ENVIRONMENTAL N

EEDS

Use of daylight

Use daylight as much as possiBlefer to the
standard GB/T50033 about daylighting.

Efficiency for peak load

Efficient luminaries shidlbe chosen.
Efficiency for fluorescent ceiling luminaries: 609

Lighting control

If possible, automatic lightingatrol system
based on avalilibility of daylight.

Paragraph about lighting control in public
buildings, gymnasium, cinema, hotel and
residential areas.

Lighting for corridors, stairs and halls should be
controlled in one place and automatically.
Controls in groups according to daylight and the
usage of buildings.

Others considerations.

Mercury / Harmonics

Do not use mercury vapor lampaormal indoor
areas.

Lamp extinction

Use of fluorescent lamp, dayligbkectronics
ballasts.
Assessment for energy savings

Electrical Power density

Level 1:18 W/m
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Level 2: 11 W/ nf
Current value & target value for different offices
(Normal office : 11W/ riand 9 W/ nf)

Energy Consumption When the amount of used eleityris being
evaluated, “per user” should be used as the unit
e.g. 45 kW / user.

Some points in the Chinese lighting codes:

1. The requirements of electrical power density foliag lighting, commercial lighting, hotel lighting,
hospital lighting, school lighting and industry liting are mandatory, while other items are
recommended.

2. Inthe requirements of electrical power densitygréhare two values for each place, one is the
mandatory value at this moment, and the other viddke target value in the future. For examples th
mandatory value for office light level 1(500Ix) i88 W/n?, and the target value is 15 W/mThe
mandatory value for office light level 2(300Ix) isL W/n?, and the target value is 9 W/m

3. In office lighting with VDTSs, the luminance on treurface of luminaire at angles of > 65° to
perpendicular bisector is limited. For screen wjthod quality (class I, 1), the value should be lew
than 1000 cd/fh For screen with bad quality (class I11), the valshould be lower than 200 cdfm

4. The lighting codes have following proposed itemsdaylighting:

— The automatic lighting control system based on ¢hange of outdoor’s lighting condition, if
possible.

— Daylighting should be used in indoor lighting byrse light tube or reflected installation, if
possible.

— The solar energy should be used, if possible.

A-3




APPENDIXA

JAPAN - The Japanese code JIES-008(1999)

NEEDS &

ceecTTons

environmental)

A. INDIVIDUAL NEEDS

llluminance (horizontal) 750 Ix < x< 1500 Ix

Task area
VISUAL llluminance vertical on task area > 150 Ix
PERFORMANCE - -
llluminance (horizontal), computer 500 Ix
drawing >750 Ix

Illuminances of immediate

. 200 Ix
surroundings

llluminance (vertical) on screens

Luminance ratio on task area 15

Ceiling luminance

Maximum luminances from luminaries
overhead

Maximum wall luminnances

Maximum luminance from window

Surface reflectance

Flicker-free

VISUAL COMEORT Uniformity task > 0.6

Uniformity surroundings

range of quality class of discomfort glare D2,

Discomfort glare D3

discomfort glare for VDT D1, D2

luminance limitation of V glare classification
luminaire V2 < 200 cd/m
V3 < 2000cd/m

Reflected glare
Veiling reflections

G2, V2 ( block horizontal line of sight to the

Luminaires N
lamp) limit glare
Colour rendering of light CRI 80<CRI<90
COLOUR Colour temperature of light CCT CCT > 3300 K
APPEARANCE Use of saturated colours

Colour variations

Contact to the outside

Light modelling

Directional lighting

WELL-BEING Biophilia hypothesis

Aesthetics of space

Aesthetics of lighting equipment

Daylight control blinds

NON VISUAL

EFFECTS Spectral distribution

Daylight factor 1.5% <x<2%

Daily doses

Frequency

UV amount

IR amount

B. SOCIETY NEEDS

Cost, budget

Productivity, Reduction of complaints
More individual control

Maintenance

Security

Feeling of safety
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C. ENVIRONMENTAL NEEDS

Efficiency for peak load

Luminous efficacy

Mercury / Harmonics

Reduction of resources

Lamp extinction

Electrical Power density

Energy Consumption
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European code EN 12464-1; offices

NEEDS &
EXPECTATIONS
(Human, societal,
environmental)

PARAMETERS

REQUIREMENTS

A. INDIVIDUAL NEEDS

llluminance (horizontal) task area > 500 Ix
Drawing > 750 Ix
omneree (e eoni). comouer__2 SO0k
PERFORMANCE . Ambient lighting > 300 Ix
surroundings
Archives 200 Ix
llluminance (vertical) on screens < 200 Ix
Luminance ratio on task area 1:3 near work place
1:10 for other surfaces
Shielding ther(_a are minimum shielding angles according
the light level
Ceiling luminance
Maximum luminances from luminaries Luminances of room surfaces, 40:1.
overhead Angles from luminaries and “high value”
Wall luminnances Less than 10:3:1
VISUAL COMEORT Maximum luminance from window
Surface reflectance Peeiing: 0.6-0.9 Pwans: 0.3-0.8
Pworking planes 0.2-0.6  pfioor: 0.1-0.5
Flicker-free avoid flicker & stroboscopic effects by lighting
system
Uniformity task >0.7
Uniformity surroundings > 0.5
Discomfort glare UGR<19
Re_ﬂ_ected glar_e must be prevented or reduced
Veiling reflections
Colour rendering of light CRI >80
COLOUR Colour temperature of light CCT 3000 K < CCT <5000 K
APPEARANCE Use of saturated colours
Colour variations
Contact to the outside Window next to work place, with good shading
Daylight factor
Daylight consideration use of available daylight
WELL-BEING Light r_nodell_ing_ not tpo directional, not too diffuse
Directional lighting on visual task
Biophilia hypothesis
Aesthetics of space
Aesthetics of lighting equipment
EI?IL\IE\éI'?g AL Spectral distribution
Daily doses
Frequency

UV amount / IR amount

B. SOCIETY NEEDS

Cost, budget

Productivity / Reduction of complaints

More individual control

Maintenance

Maintenance factor must be calculated,
a maintenance scheduled must be prepared

Security

Safety level (min 1 Ix emergency lighting), EN
1834

Feeling of safety

Lighting management
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C. ENVIRONMENTAL NEEDS

Lighting control

automatic or manual switching and/or dimming

Efficiency for peak load

Luminous efficacy

Mercury / Harmonics

Reduction of resources / Lamp
extinction

Electrical power density

Energy Consumption

no waste of energy, reduce energy to the max
with appropriate lighting technology

1) in the definitions it is said that lighting i® tensure:
- -visual comfort
- -visual performance
- -safety

2) In office lighting with VDTS, the luminance oté surface of luminaire at the angle of > 65° topgendicular
bisector is limited. For screen with good qualitlgss I, I1), the value should be lower than 10a0n?. For
screen with low quality (class 111}, the value shdie lower than 200 cd/m
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BRAZIL - CIE S 008/E-2001

NEEDS &
EXPECTATIONS
(Human, societal,
environmental)

PARAMETERS

REQUIREMENTS

A. INDIVIDUAL NEEDS

llluminance (horizontal)
Task area, conference room

500 Ix

llluminance (horizontal), computer

\Fi:ESF:J?OLRMANCE IIIumipances of immediate surroundings 300 Ix
Drawing 750 Ix
Archives 200 Ix
llluminance (vertical) on screens
Luminance ratio on task area
Ceiling luminance
Maximum luminances from luminaries < 1000 cd/r
overhead
Maximum wall luminnances
Maximum luminance from window
pceiling: 0.6-0.9
VISUAL COMFORT Surface reflectance Pwalls 0'3'0_'8
Pworking planes 0.3-0.6
Ptloor- 0.1-0.5
. use DC electrical supply or operating lamps
Flicker-free high frequency (30 kFIJ-|pz))/ P i
Uniformity task 0.7
Uniformity surroundings 0.5
Discomfort glare UGR< 19
Reflected glare / Veiling reflections must be prevented or reduced
Colour rendering of light CRI >80
COLOUR Colour temperature of light CCT
APPEARANCE Use of saturated colours
Colour variations
Daylight factor > 1% within 3m from the window
Contact to the outside yvin(_jow is required to provide part or all
lighting
Light modelling not too d!rectlonal
WELL-BEING . = not too diffuse
Directional lighting
Biophilia hypothesis
Aesthetics of space
Aesthetics of lighting equipment
EI?IL\IE\(Q'%J AL Spectral distribution
Daily doses
Frequency
UV amount
IR amount

B. SOCIETY NEEDS

Cost, budget

Productivity, Reduction of complaints
More individual control

Maintenance factor

<0.7

Security

Feeling of safety

Lighting Management

C. ENVIRONMENTAL NEEDS
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Efficiency for peak load

Luminous efficacy

Mercury / Harmonics

Reduction of resources

Lamp extinction

Electrical power density

Energy consumption

1) In the definitions it is said that lighting i®tensure:

— -visual comfort

— -visual performance

- -safety
2) In the office lighting with VDT, the luminanceothe surface of luminaire at the angle of > 65° to
perpendicular bisector is limited. For screen wgthod quality (class I, II), the value should be lemthan 1000
cd/nf. For screen with low quality (class I11), the vaishould be lower than 200 cdfm
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RUSSIA - SNiP 23-05-95 Da

light and Atrtificial Lighting

NEEDS &
EXPECTATIONS
(Human, societal,
environmental)

PARAMETERS

REQUIREMENTS

A. INDIVIDUAL NEEDS

llluminance (horizontal) task area

With general lighting 300 Ix
With supplemented lighting:
supplementary 400Ix & general 200Ix

Drawing

With general lighting 500 Ix
With supplemented lighting:
supplementary 600Ix & general 400 Ix

VISUAL PERFORMANCE

llluminance (horizontal), computer

With general lighting 400 Ix
With supplemented lighting:
supplementary 500Ix & general 300 Ix

Conference room

300 Ix

Reception, lounge, lobbies

150 Ix

Archives

With supplemented lighting 75 Ix

Corridors

main corridors 75 Ix
other corridors 50Ix

llluminance (vertical) on screens

200 Ix

Maximum luminances from
luminaries overhead

Maximum permissible luminance of the wo
plane are given according to area of work
surface< 500 cd/ i for area> 0,1 nf

Wall luminances

Luminaire distribution

Maximum luminance from window

Optimum size range for task detalil

Surface reflectance

Peeiling: 0.7-0.8

Pwals :0.4-0.5

Pworking planes: 0.25-0.4
Prurniture - 0.25-0.4
Pricor : 0.25-0.4

VISUAL COMFORT

In rooms where a stroboscopic effect can

Flicker-free occur, adjacent lamps must be connected {
three phases of the supply voltage or
supplied with electronic ballasts.

Uniformity task Uniformity ratio (maximum illuminance to
minimum)

Fluorescent lamg 1,3
Other light sources 1,5
Over task area 1,5 or 2

Contrast rendering factor

Discomfort glare

Reflected glare Supplementary lighting: luminaires with

Veiling reflections opaque reflectors, luminous element not in
the field of vision of workers.

COLOUR APPEARANCE | Color rendering of light CRI CRI = 55 (offices, work rooms, designing
and drafting rooms)
CRI = 85 (artistic offices, service offices)

Color temperature of light CCT 3500 K-5000 K

Use of saturated colors

Color variations

WELL-BEING Contact to the outside Rooms without daylight are permitted only

in specific ones (example: located in
basement floors of buildings).

Psychological effects
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Light modeling

Supplementary lighting is permitted to
achieve the optimum spatial planning
arrangements.

Daylight consideration

Daylight is divided into side, top and
combination (side & top) lighting.
Consideration about the calculation of the
daylight factor according to the visual task
categories and the type of room.

Daylight factor

Daylighting with side lighting:
DF(office)= 1%
DF(Design office)= 1.5%
DF(conference hall)=0.7%
DF(computer room)=1.2%

Combined daylight-artificial lighting with

side lighting: DF(office)= 0.6%
DF(Design office)= 0.9%
DF(conference hall)=0.4%
DF(computer room)=0.7%

NON VISUAL EFFECTS

Spectral distribution

Daily doses

Frequency

UV amount

IR amount

B. SOCIETY NEEDS

Cost, Budget

Productivity
Reduction of complaints
More individual control

Increase the recommended illuminance in
rooms where more than 50% of workers ar
older than 40 years.

Maintenance

Lamp type

Fluorescent lamp, white color, Metal halide
lamp
Discharge lamps & Incandescent lamps

Security

Emergency lighting consists of safety and
evacuation lighting,

Evacuation lighting shall provide
illumination on the floor of main passages
and on stair steps.

Luminaires for safety lighting may be used
for evacuation lighting.

Lighting device for emergency lighting may
be used with the normal lighting system or
normally off (switched on automatically)

emergency lighting

Feeling of safety

Minimum illuminance for evacuation
lighting :

rooms 0.5 Ix / Outdoors: 0.2 Ix

Uniformity of evacuation lightings 40:1
(ratio of maximum to minimum illuminance
on the centerline of evacuation passages)
Minimum illuminance for safety lighting :
0.5 Ix

At a level of 0.5m from the ground.

Lighting Management

C. ENVIRONMENTAL NEEDS

Use of daylight

Use of daylight: with top lighting, with side
lighting, with combined top-side lighting.
Use of combination of daylight-artificial
lighting.

Efficiency for peak load

Use of efficient discharge lamps.

A-11



APPENDIXA

Lighting control

Supplementary lighting shall be equipped
with dimming.

Luminous efficacy

Luminance efficacy 55 Im/W
Fluorescent lamp: Ra80 — >65 Im/W
Ra> 60— > 75 Im/W

Metal halide lamp:

Ra> 80— >75 Im/W

Ra> 60— > 90 Im/W

Mercury / Harmonics

Reduction of resources

Lamp extinction

Electrical power density

Maximum allowed power density (W/h

according to the illuminance on work surfa¢

and room index (Kr)

Energy consumption
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AUSTRALIA — AS 1680.1-2006, AS 1680.2.2-1994, AS 86.2.0-1990

NEEDS &
EXPECTATIONS
(Human, societal,
environmental)

PARAMETERS

REQUIREMENTS

A. INDIVIDUAL NEEDS

VISUAL PERFORMANCE

llluminance (horizontal) task

320 Ix
area
Drawing 600 Ix
llluminance (horizontal), 320 Ix
computer
Conference room 240 Ix
Reception, lounge, lobbies 160 Ix

Visual task near threshold

llluminances of immediate
surroundings

Not less than the maintained illuminance
recommended for the task.

Not less than 240 Ix for combined system
(local&general lighting) or task illuminances>600

Corridors

40 Ix

Illuminance (vertical) on
screens

Good, simple: 240 Ix
Average detail: 320 Ix
Poor, fine detail: 600 Ix

Luminance ratio on task area

2:1 between task and background
<3:1

Visual comfort probability

Ceiling luminance

With luminous ceiling, average < 0.5 kcdFm
For indirect lighting systems:

Average luminance < 0.5 kcdfm

Max luminance <1.5 kcd/fm

Maximum luminances from
luminaries overhead

Upward light-output ratio at least 0, 3.
55°— 6 ked/ nf
65°— 3 kcd/ nf
75°- 2 ked/ nf
85°— 2 kcd/ nf

Wall luminances

llluminance for the background/environment:
office & computer room: 160Ix
drafting office: 240 Ix

Luminaire distribution

Maximum 3:1

Maximum luminance from

VISUAL COMFORT )
window
Peeiling> 0.8
Pwalls 0.3-0.7
Surface reflectance Pworking planes 0.2-0.5
Pturniture 0.2-0.5
Ptloor <0.4
To avoid flicker and stroboscopic effects by ligigi
Flicker-free system. For incandescent lamps, oscillations are
small; for discharge lamps, oscillations can be eng
marked. Depend on sensitivity, amplitude
Uniformity task > 07 (over the task area)
contrast rendering factor Definition. Further details in CIE 19.21.
Discomfort glare UGR<19
Reflected glare Luminaires adjustable in position and orientation
Veiling reflections Fixed or adjustable task lighting
Medium-height partition screens (1.5 mto 1.8 m
above floor)
COLOUR APPEARANCE | Color rendering of light CRI | 80< CRI <90
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Color temperature of light
CCT

Warm <3300 K
Intermediate 3300 K 5300 K

Use of saturated colors

For decorative effect

Color variations

Uniform color appearance
Compatible with the light sources

WELL-BEING

Contact to the outside

People prefer to work with daylight

Ergonomics ( modify work
environment to correspond to
human capabilities and
limitations)

Rearranging of the workstations in order to reduc
discomfort glare.

[

Psychological effects

Diffuse reflection from the screen, conspicuous
reflections in dark, high-gloss desk tops can give
rise to distraction and annoyance. Indirect liggtin
can result in an unstimulating environment for
work.

Light modeling

A combination of diffuse and directional light

Daylight consideration

Use available daylight. CIE models for lighting
design of daylighting systems.

Daylight factor

Directional lighting

Highly directional lighting provides uneven general
illumination, sharp deep shadows and harsh
modeling.

Luminous ceilings should not be installed in
interiors where screens-based task is used unless
space has a room index of 2 or less.

Biophilia hypothesis

Lighting design

Lighting design procedure: flowchart, descriptidn
lighting design stages. Establish design objective
(safety, identifying visual tasks, creating appeaea
and atmosphere) and design constraints (costs,

environmental consideration,...) to have a safe and
healthy environment., choice of surface finishesg u
of dayligt.

[2Ne)

Aesthetics of space

The sense of space and of form can be influenced
by appropriate lighting design.
No real considerations about aesthetics.

Aesthetics of lighting
equipment

Unity in lighting equipment: using of luminaires

having a related shape or by harmony of layout.
Special interior design considerations to integrate
the lighting equipment.

NON VISUAL EFFECTS

Spectral distribution

Daily doses

Frequency

UV amount

IR amount

B. SOCIETY NEEDS

Budget, cost

Economic analysis includes costs, depreciation,
taxation, inflation, operating costs, and capital.

Productivity
Reduction of complaints
More individual control

Local lighting for individual control.
Flexibility is the prime requirement.

Maintenance

Maintenance of electric and lighting system (tosav
costs and energy and prolong life of the system).

Lamp type

Emergency lighting

Security

Safety lighting system can be incorporated into apy
other lighting system. Emergency evacuation
lighting system is useful if the normal lighting
system is failing.

Color for identification and safety. Colored patch
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on the wall have to be at least 2m above the floor}

Emergency lighting

Feeling of safety

To facilitate the recognition of hazards in general
and in relation to specific physical tasks.
llluminating safety warning sign and safe pathwa
within space.

Vs

Lighting management

Manual methods, automatic control, computer-
based control.

C. ENVIRONMENTAL

Use of daylight

The electric lighting serves to supplement dayligh

—

Combined electric lighting and daylighting systems.

Efficiency for peak load

Energy savings from reduction in electrical load:
choice of lamps, control gear, luminaires,
arrangement of luminaires, high reflectance
finishes.

Lighting control

Automatic or manual switching and/or dimming
may be used.

(Manual switch, remote switches, time switches,
PIR motion sensor and photocells). Dimmers cary
controlled manually or automatically.

Electronic control gear will give superior
performance with discharge lamps.

Luminous efficacy

Mercury

Reduction of resources

Use of daylight, energy conservation, control of
internal and external heat gains or losses

Harmonics

Lamp extinction

Electrical power density

Energy Consumption

Windows and rooflights have a significant impact

on the net annual energy consumption. Design and

effective management of windows, increasing
window areas (find the optimum window area),
control of solar gain, new and more efficient
fenestration systems can reduce the energy
consumption.

be

A-15



APPENDIXA

Nepal - J.B. Gupta, Electrical installation estimaion and costing, New Delhi, 1995, 7 edition

NEEDS &
EXPECTATIONS
(Human, societal,
environmental)

PARAMETERS

REQUIREMENTS

A. INDIVIDUAL NEEDS

VISUAL PERFORMANCE

llluminance (horizontal)
task area

General lighting oriented towards the working
surface

Drawing

Shadowless light

llluminance (horizontal),
computer

Conference room

Reception, lounge, lobbies

100 Ix

Visual task near threshold

llluminances of immediate
surroundings

300 Ix

Corridors

Archives

llluminance (vert) on screens

VISUAL COMFORT

Luminance ratio on task area

<31

Luminance reflected in the
screen

(for elevation angles of 65° or
more)

Visual comfort probability

Ceiling luminance

Maximum luminances from
luminaries overhead

Large floor area: luminaries mounted close to the
ceiling (direct light)

Wall luminnances

Luminaire distribution

Maximum luminance from
window

Optimum size range for task
detail

Surface reflectance
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USA - ANSI/IESNA RP-1-04, American National Standard Pradice for Office Lighting

NEEDS &
EXPECTATIONS
(Human, societal,
environmental)

PARAMETERS

REQUIREMENTS

A. INDIVIDUAL NEEDS

VISUAL PERFORMANCE

llluminance (horizontal)
task area

High contrast and simple task 100 Ix

High contrast and large visual target size 300 Ix
Low contrast and large visual target size or high
contrast and small visual target size 500 Ix

Low contrast and small target size 1000 Ix

Drawing

Horizontal 1000 Ix
Vertical 500 Ix

Illuminance (horizontal),
computer

300 Ix
vertical 50 Ix

Conference room

Meeting: horizontal 300Ix, vertiballx
Video: horizontal 500 Ix, vertical 300 Ix

Reception, lounge, lobbies

Horizontal 100 Ix
Vertical 30 Ix

Visual task near threshold

3000 - 10000 Ix

llluminances of immediate
surroundings

Corridors

50 Ix

Archives

llluminance (vert) on screens

VISUAL COMFORT

Luminance ratio on task area

Between task and immediate surrounding 3:1
Between task and remote 1:10

Luminance reflected in the
screen (for elevation angles o
65° or more)

f

Visual comfort probability VCP >70 %
Open plan office VCP > 80
Ceiling luminance Without VDT screen:

L ceiling (ma><imum)<:|-O X Liask
With VDT screen:
Lceiling (maximum)< 850 Cd/rﬁ

Maximum luminances from
luminaries overhead

Respect angles and intensity limits to prevent fro
glare
55°: 300 cd, 65°: 220 cd, 75°: 135 cd, 85°: 45 cd

Wall luminances

Luminaire distribution

Ceiling luminance ratio:
maximum=8:1, Best= 2:1, good=4:1

Maximum luminance from
window

Optimum size range for task
detail

Reading at desk: 10-12 point

Surface reflectance

Pceiling 0.8

Pwalls 0.5-0.7
Prioor 0.2-0.4
Prurniture 0.25-0.45
ppartition50-4'0-7

surface specularity must be considered
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Appendix B: Questionnaire of lighting system contrd

This questionnaire has been established by the AIE annex 45 in order:

« To identify the needs of the Building user

* Toidentify the parameters of the lighting control schemes and systems.

This will help the manufacturer or designer to pred ict the strategies of lighting control.

Identification

Building coordinates

Building name

Address (street)

Number

City

ZIP

Country

State

Building type

Offices

Hospitals

Educational buildings
Manufacturing factory
Hotels, bars and restaurants
Wholesale and retail service
Sporting areas

Other

Contact person

Coordinates:

Name

Address (street)

Number

City

ZIP

Country

State

Telephone

Fax

E-mail

Function :

Building energy manager

Building designer (architect, engineering team...)
Building user

Maintenance team

Other

{0 B
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Lighting design control

The most important barrier to using lighting contro

There are no barriers

Uncertain functioning

Too expensive

No (or not enough) energy saved
Not economically justifiable
Other (please specify)

| systems is:

APPENDIXB

I O B 0 R

Lighting control is a way to:
(scale 1 to 5, 1 not important, 5 very important)

Save energy

Perform maintenance on luminaires

Adapt the lighting conditions to the task

Be informed on the status of the luminaires
Improve the image of the building

Improve the productivity of employees
Improve the well-being of the building users
Install (expensive) useless systems

Render the building and its environment dynamic

Other (please specify)

Lighting control has to be designed by :
(scale 1to 5, 1 not important, 5 very important)

The architect

The building manager
The building owner/user
The engineering team
The lighting manufacturer
Other (please describe)

Lighting control is expensive:

B-2

Yes

Yes, but with a justifiable payback time
No

No idea

It depends on the system
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Lighting control has to be function of:
(scale 1to 5, 1 not important, 5 very important)

Absence

Presence

Clock control

Colour control

Daylight

Occupant’s demand
Other (please describe)

N O

Lighting control is best a control
(scale 1to 5, 1 not important, 5 very important)

For the whole building O
By building wing/building orientation O
By floor O
By room [
By work zone 0
By work place O
Other (please describe) O

Lighting control shouldn’t be only on/off, it shoul d happen in a gradational way (i.e.
continuous dimming or dimming in one or more discre te steps)

Yes 0
No W
No idea [

Lighting control has to be flexible and modular :

Yes W
No 0
No idea 0

It is important to maintain the lighting system, in order to attain at every moment the
desired lighting level

Yes, maintenance should be performed at a regular b asis (following a fixed scheme)
Yes, maintenance is important but punctual interventions (lamp changing, ...) will do [
No, maintenance is not important 0
No idea a
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Background of the lighting control design questionn aire
Aims

The aim of this document is to describe the technic al background of the questionnaire.
Answers in the questionnaire may be very useful to help the lighting control designer to
understand the needs of the building user.

Explanations

The identification of the uses helps the designer t o understand the way he has to design the
installation : in a basic school, an On/Off system coupled with daylight dimming may satisfy
but in certain offices, it could be necessary to go one step further by integrating more
advanced techniques.

The identification of the person who answered the questionnaire may be very useful to
understand its needs. The building energy manager will be more interested by the energy
consumption and the energy savings.

Asking the perception of the people on the barriers of lighting control may give information
about the type and quality of lighting control system that can be applied (basic On/Off
switching system, advanced daylight dimming system, ...).

Identifying the best person for the designing of the lighting control system delivers
information on the perception of the building contr ol system.

Choosing an architect as lighting designer may indicate that the correspondent wants to
generate an added value to the building as e.g. a d ynamic object. Or that he wants the
building to have different possible aspects during day time and night time.

Asking about the type of control gives information on the techniques that will be used for the
installation of the sensors. i.e. the cabling of a central clock control will not be the same as
the one of a local daylight dimming system.

Asking for the size of the zone controlled by a sen sor or input device is very important.
Daylight dimming may be very interesting in case of local zoning but it may not be acceptable
in case of control by floor or by building wing. A clock control is best used in case of floor
control (including, of course, possibility of derog ation).

Identifying the way that the flux can be varied, gi ves information on the way the control by the
sensors has to happen : Switching or dimming (step by step or continuous)

The questions may be linked and structured accordin g to the figure below.
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Command
Automatic Manual
Centralized Not -centralized
I | 1
Variators Switches

A

Step by Step Continuous

Figure B-1. Commissioning process.

The question on flexibility and modularity of the lighting system may be considered as
information about the future affectations of the building. For some buildings (i.e. rented
offices) light structure walls are displaced and sp aces are reorganized regularly. A change of
the lighting control system than has to be possible and has to be as easy as possible.

The guestion on maintenance wants to identify wheth er the correspondent is aware of the
need of a regular maintenance scheme in order to as sure a desired light level or considers
punctual interventions (e.g. changing of broken lam ps) to be enough. In the latter case, he
should be informed on possible light comfort proble ms in the future.
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