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Task Lighting Design

Introduction

Task lighting is a lighting design approach where
local lighting is applied for particular task areas.
Unlike conventional general lighting approach
which aims to provide a uniform illumination level
for the whole lit up space, task lighting approach
supplements additional light on specific areas where
tasks are being performed leaving the other areas
at lower ambient illumination level. Task lighting is
becoming a common lighting design approach in
some overseas economies (e.g. Europe and United
States) as an effective energy management measures
to save energy in office lighting.

This pamphlet will outline the concept of the
task lighting approach together with design
considerations and application examples for lighting
in offices for general reference. Building owners
and property management considering to adopt
task lighting design for their premises could consult
relevant lighting professionals and designers for
further advice on design details.

What is Task Lighting Design?

Lighting design in offices in Hong Kong commonly
adopts the conventional general lighting system to
provide uniform design illuminance over the whole
office space. Luminaires are arranged in a regular
layout in order to provide the entire office space with
uniform lighting level sufficient for the most critical
office tasks. This lighting set up allows flexibility for
layout and orientation of tasks such that tasks can
be carried out almost anywhere in the office space.
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Figure 1: lllustration of conventional general lighting system with luminaires arranged in reqular layout to provide

uniform lighting level to the whole office space
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Energy saving tips: Switch off lights that are not in use




However, energy will be consumed to illuminate
the less critical task areas (e.g. file cabinet areas)
and the non-task areas (e.g. circulation areas) at an
unnecessarily higher lighting level (see Figure 1).

An alternative way of illuminating the office space
is to employ the task lighting design approach.
This approach provides the ambient illuminance
for the entire areas with moderate background
level of uniform illuminance, and complement with
additional luminaires located at the task areas for
achieving higher illumination level needed for the
tasks.
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Figure 2: lllustration of a typical task lighting system with less ambient lighting together with additional luminaires at

the task areas
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Task lighting can be an energy efficient approach for
providing adequate task illumination while keeping
other areas at lower illumination to save energy. It
also enables a user to have some control over the
amount and distribution of light on the task by
switching off or dimming down the light source and
for portable task light cases, by changing the position
of the luminaire relative to the task.

Task Lighting Design in Offices

When carrying out lighting design in offices,
reference could be made to the publications
published by relevant professional bodies such as
the Society of Light and Lighting (SLL) under the
Chartered Institution of Building Services Engineers
(CIBSE) and Illuminating Engineering Society of North
America (IESNA).

LR - I TEEEINI BB EH &R

TR AR —BARERMEN A
THBERERHORE  YRKEE
tHEERNFS - EREORARRLE
R - AP A BRAE AR THEELR
REHEE - EREEATEENAFE
AILAE BB MUE B RO B RIE AR 7
o

WMAOAEMT FERBERE

BITHAZRBERE  J2EFHEN
EEEENERETEFTRETRMS
€ (CIBSE) & Ny E L MIRRAES (SLL)
ML ZBATRES (IESNA) FTHMRA T
% o

BEE Bt EFEEBAEERE 2




3

Task Lighting Design

The following table summarizes the design lighting level for offices given in the publications of SLL/CIBSE

and [ESNA:

AR A SLL/ CIBSEFIIESNAF ¥ 7 7 & B9 % A = FR R R AT K -

SLL/CIBSE*

IESNA**

Office for mainly screen based work | 300 lux***

TEUNERBTENRAE

150 to 300 lux (depend on nature of specific task)
(BTFHEIENEEMmE)

Office for mainly paper based work | 500 lux
FEUNETIENHAE

300 to 500 lux (depend on nature of specific task)
(BTFHEIERNEEmE)

* Publication: The SLL Lighting Handbook, 2009

Fi¥ - BRAMRASZE L RERAFM(2009%)
**  Pyblication: The IESNA Lighting Handbook Reference and Application, 10th Edition, 2011
iy EERATRES MR "RAFMB2ZENER" (2011F - F10iR)

o yx B “#hal”

As the use of computers is becoming common in
offices, designers may consider to design the ambient
lighting at an average level of 300 lux to suit the
screen based work with additional task lights which
could be switched on as desired to increase the local
lighting level to an average of 500 lux to suit the
paper based works such as reading or writing at task
planes.

Energy Saving Potential

The application of task lighting can effectively lower
the lighting power density of the installation and
hence lighting energy consumption. For example,
when reducing the ambient illumination level of a
space from 500 lux to 300 lux, the illumination level
will be reduced by 40%. However, actual energy
saving in real life application cases is likely to be less
than 40% and would be different from site to site
as the proportion of lit up areas with tasks needing
higher illumination level, the duration of task lights
to be operated during the day, choice of lighting
fixtures, quantities of task lights required, spacing of
lighting fixtures, dimensional constraints (e.g. room
dimensions) and ceiling grid pattern etc. will also
affect the energy saving potential.

ARERAEERERGTBEE  RatE
A Z ELAS00 luxi)FIG7KF RRE P
ENRERA - NEREEITE LA
PARBEF EZRBM e TR - IENR
BP0 I BRBAKF 2500 lux - REASE
TEFELETNHERBESONET
fE

ik )

TERRBAMER  JUARREEER
BPENEZE - HHE D BANERHE
FE o Bl - B R ERERRAAN500 lux
FRIEXZE300 luxls - BAKFEERERD
2+« AT ERMERBERMEER
R EELRES 2N+ METRD
WEMEEMNZ LS BHMTRE - E=H
REEEZRAKFHENLG - TIEE
EEREFEHZENER - TERNRP
BA - TEEMENHE BABEAEMNE
7IEE%E - =R LR (FlmEEHRT)
FMXREROEBSHeZ L TIERAR
STEVEREEB N o

Energy saving tips: Remove excess lighting in areas that are bright enough




In general, an open plan office accommodated
with many workstations will likely save less energy,
as more task lights will be needed to illuminate
the workstations. On the other hand, a relatively
spacious open plan office will tend to have more
saving because less task lights are needed to be put
on. A computer simulation on task lighting design is
included in the Case Study section of this pamphlet
to illustrate the energy saving potential of task
lighting design for offices for reference. In addition,
for an air-conditioned office, some saving in air
conditioning energy would also be anticipated due
to lower lighting power density and hence less heat
dissipation from the lighting.

Key Considerations in Task
Lighting Design

Task lighting design needs to deal with issues
relating to both ambient lighting and task light. The
followings are some typical examples:

1. Light distribution and uniformity

For visual comfort, a uniform and shadow free
light distribution over the full task area is one
of the key attributes for desirable task lighting.
Depending on the light distribution of the
ambient lighting, some work surfaces directly
below the light fittings may be higher than and
some work surfaces may fall below the average
illuminance. To achieve satisfactory uniformity for
the ambient lighting at 300 lux for task lighting
design instead of 500 lux for conventional design,
the types of lighting fixtures and their spacing
should be carefully chosen. In fact, the design
norms applicable for conventional ambient
lighting level targeting at 500 lux, such as number
of fluorescent tubes per light fixture, size of
light fixture and spacing between light fixtures,
may not be optimal for task lighting design with
ambient lighting level at 300 lux.

In an open plan office, the use of partitions
between individual workstations to sub-divide the
office may create certain degree of obstruction
and affect the lighting uniformity. In general, the
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higher the partition is, the greater the obstruction
will be. The effect of workstation partitions height
should be considered in the ambient lighting
design.

. Light contrast between surrounding and task
areas
For task lighting design, illumination level at the
task areas (with task lights) is higher than that
at the surrounding areas and the contrast in
illuminance may have impact on the visual senses
of the occupants. Occupants may need to adapt
to the illuminance environment provided by the
task lighting design.

. Glare from lighting
Glare may be created by both ambient lighting
and task light. Lighting with appropriate fixture
design should be selected to eliminate glare
(including direct glare and reflective glare) to the
users.

. Lighting controls for ambient lighting
Appropriate lighting controls could be adopted
for energy conservation. For areas with
daylighting, lighting control system with photo-
sensors could be incorporated to dim down or
turn off the lighting for the ambient environment
when daylight is available to achieve the design
lighting level. In addition, sectional controls and
occupancy sensors could be installed to switch off
the ambient lighting when the particular space is
not occupied.

Task Light

Adopting task lighting design means two types of
lighting would be employed, including ambient
lighting and task light. For an office space, additional
task lights will be required to complement the
ambient lighting to achieve a higher level of
illuminance in the task areas. An additional ceiling
light directly above the task area could be installed
as a task light with an independent on/off control for
the user. Alternatively, a portable task lamp can be
employed as the task light. The latter option can be
more flexible and easier to implement.
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Energy saving tips: Make use of daylight whenever possible to reduce lighting energy
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Selection of Portable Task Lamp

The following points should be considered when
selecting portable task lamps:

1. Light distribution KRB

The light distribution should adequately cover
the full task surface (e.g. area of the office
desk). Portable task lamp with a narrow light
distribution should be avoided for carrying out
reading task. Appropriate shielding should be
provided to avoid glare to the user when the lamp
is used for reading. Reference could be made
to its photometric data to ensure the portable
task lamp selected can achieve the required
illuminance with acceptable uniformity on task
plane.

. Energy efficiency

Typical energy efficient light sources used in task
lights include compact fluorescent lamp (CFL) and
LED. To avoid standby power loss in a portable
task lamp with LED, select the lighting fixture
with the on/off and dimming switch located
between the plug and the power supply unit
instead of located at the downstream of the
power supply unit. Consult the portable task lamp
manufacturers for advice as necessary.

. Compliance with safety requirements

As an electrical product, a portable task lamp shall
comply with the applicable safety requirements
of the Electrical Products (Safety) Regulation and
shall be issued with valid certificates of safety
compliance.

. Length of the Swing Arm

A portable task lamp may incorporate a swing
arm to enable the user to position the light
source to the task area. The length of the swing
arm should be suitably selected to ensure that
the direction of the light source can be adjusted
in order to focus on the task area without
obstructing the user in carrying out the task.
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5. Hinges for adjustment
The hinges of the swing arm or lamp head should
be rigid enough to hold the swing arm or lamp
head to the position set by the user. It should
not get loosened easily causing the swing arm or
lamp head to drop or move away from the set
position.

. Fixing mechanism

A portable table lamp can either be free standing
type with a heavy base to be placed on the desk
or clamping/clipping type with a clamp or a clip
to be attached onto the edge of the desk. Free
standing type gives more flexibility as it can be
moved easily around on the desk. However, if
the desk area is small, the space occupied by the
portable table lamp may affect the user's work.
Clamping/clipping type occupies less desk area
but since it has to be attached on the edge of the
desk, user has less freedom to decide where to
put the lamp.

7. Photo-biological impacts from task light
To ensure that effect of visible and non-visible
radiation, if any, from the light source is properly
tackled by the portable task lamp manufacturers,
the portable task lights should comply with
relevant standards on photo-biological effects (e.g.
IEC 62471).

Case Study

Computer simulations have been carried out to
illustrate the energy saving potential of adopting
task lighting design for general lighting in offices.
Nevertheless, actual saving for real life applications
is site specific depending on many factors such as
size of office, office layout, type and wattage of light
fixtures used and type of task lamp etc.
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Energy saving tips: Install zone controls for lighting wherever possible to switch off lighting in unoccupied areas
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Case 1: The energy saving potential of a typical open plan office
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Assumptions used in the computer simulation for the
typical office example:

Office space:

Dimensions - Width = 15m, Length = 33m
Total area = 495m’
Height = 2.5m

Reflectance -  Ceiling = 0.7, Wall = 0.5
Floor =0.2

Office workstation:
Dimensions of each workstation: 2m(W) x 2.2m(L) =
4.4m’

Assume that 15% of the total office space is for
ancillary areas (e.g. filing/general storage, and office
equipment).

Based on the dimensions of the office and the
workstation, it is estimated that around 55
workstations can be set up in this office.

(i.e. average office space per workstation = 495/55 =
9m? /workstation)
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Lighting used:

Ambient lighting fixtures adopted — T5 fluorescent
luminaire, 3 x 14W recessed mounted luminaires
with high gloss reflector

Luminaire maintenance factor = 0.8

Lamp maintenance factor = 0.8

Energy consumption of each light fitting (including
ballast) = 48W

Task lamp adopted — 27W CFL portable task lamp
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Task Lighting Design

Simulation result:

Based on the assumptions above, the lighting layout
for the general lighting systems could be designed as
follows:

Figure 3a: General lighting layout to achieve 500 lux
E3a: —REHE - L EE500 lux

a) Conventional Design Approach

Quantity of light fittings for general lighting system

(based on design illumination level of 500 lux) =
156n0s.

Projected average ambient illumination level =550 lux
Projected uniformity = 0.82

Energy consumption of ambient lighting system =
156 nos. x 48W = 7,488W

b) Task Lighting Design Approach

Quantity of fittings for ambient lighting system (based
on design illumination level of 300 lux)

=90 nos.

Projected average ambient illumination level = 322
lux

Projected uniformity = 0.81

Assume each workstation to be provided with a task
light, hence, 55 nos. of task lights will be required.

Energy consumption of ambient lighting system = 90
nos. x 48W = 4,320 W

Task lighting consumption = 55 nos. x 27W = 1,485W
Hence total lighting energy consumption = 4,320W
+1,485W = 5,805 W

Energy saving Potential:

The above case shows energy saving of around
22% when adopting tasking lighting design. More
savings are possible if the task lights provided to
the users will turn off sometime during the day (say,
for example, when screen operated tasks are being
carried out). In addition, energy saving will also be
affected by the workstation density in the office.
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Figure 3b: General lighting layout to achieve 300 lux
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RIBRE RGN EE= 156x48W =
7,488W
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Bt - BEAR AR EE=4,320W +
1,485W = 5,805W
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9 Energy saving tips: Keep lighting fittings clean to maintain optimum lighting performance
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Case 2: The energy saving potential of a more spacious open plan office
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In this Case 2 example, all assumptions are the same
as in Case 1 except that each workstation occupies
larger space.

Assumptions for office workstation:

This scenario is for a relatively spacious open plan
office as reflected in the average office space per
workstation.

Dimensions of each workstation: 2m(W) x 3m(L) =
6m’

Based on the dimensions of the office and the
workstation, it is estimated that around 30
workstations can be set up in this office

(i.e. average office space per workstation = 495/30 =
16.5m Aworkstation)
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Result:

w\R

Conventional Design Approach

BHRNRETHE

Task Lighting Design Approach
TERBRFTE

Ambient lighting consumption (W)
RERBRERE (W)

156 nos. x 48W = 7,488
1561EE A x 48W = 7,488

90 nos. x 48W = 4,320
901EE £ x 48W = 4,320

Task lighting consumption (W)
TIEREERE (W)

30 nos x 27W = 810
301EE HEx 27 =810

RAREBHMEEREEEE (W)

Total energy consumption for lighting (W)

5,130

Energy Saving Percentage
Bt

31%

Case 2 shows that more saving (up to around 31%) could be obtained when adopting task lighting
design in a more spacious office in comparison with Case 1 above.
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