




















































































































2. Lighting quality

Good quality lighting is a crucial factor affecting
our ability to perform tasks at work and at home.
It also has a profound effect on our mood and

(as recent research confirms) on our health and
well being. It embodies a combination of several
criteria including lighting level, luminance contrast,
glare and spatial distribution of the light, colour

and colour rendering.

a. Lighting level

The lighting level should always be high enough
to guarantee sufficient visual performance for
the tasks at hand. Research has shown that
improvement of the lighting level from a low or
moderate level to a high lighting level increases
the speed and accuracy with which objects

can be detected and recognised. In an office or
factory, a person’s visual performance depends
upon the quality of the lighting and of his or her
own “seeing abilities”. Here, age is an important
criterion since lighting requirements increase
with age - a sixty year old requiring an average of
I5 times more light to perform a specific visual
task than a ten year old. Moreover, in general, the
amount of light required increases with the speed
with which the visual information is presented

Squash requires a

high lighting level
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and decreases with the size of object being
viewed.A tennis-ball, for example, is smaller than
a soccer ball and moves faster. Consequently, the
lighting levels required to play well are higher for
tennis than for soccer.And a production process
involving the detection of small object details calls
for higher illuminances than one where visual

requirements are less demanding.

b. Luminance contrast

Luminance contrast, or, luminance distribution
within the field of view, is an extremely important
criterion of lighting quality. If luminance contrasts
are too low, the result will be a dull and flat
visual scene with no point(s) of interest. Too

high contrasts, are distracting and give rise to
adaptation problems for the eye when changing
from one visual target to the other.Well-balanced
contrasts give a harmonious visual scene, which
gives satisfaction and comfort.

As a general rule in interior situations, it can be
taken that for satisfactory results the luminance
contrast ratio (= ratio between highest and
lowest luminance) in the field of view should not
be larger than 3 and not smaller than 1/3.




c. Glare restriction

Glare is the sensation produced by brightness
levels within the visual field that are considerably
greater than the brightness to which the eyes
are adapted.This can lead to reduced visual
performance and to discomfort. Too much glare
can even lead to complaints such as veiling, eye
strain and headache. It’s therefore important to
limit glare to avoid errors, fatigue and accidents.
The degree of glare restriction attained depends
very much on the optical quality of the luminaires
used in combination with the type of lamp used.
Thanks to their larger dimensions, fluorescent
lamps have lower luminances than high intensity
gas discharge lamps and it is therefore easier to

limit glare with these lamps.

For chess, a high lighting

level is not necessary
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d. Spatial distribution of the light

An important criterion of lighting quality is the
way in which the light is spatially distributed
since it is this that determines the pattern of
illuminances that will be created. The illuminance
recommendations applicable to indoor lighting
can be implemented in a number of ways.The

light sources can be spread fairly evenly using a

system of so-called diffuse general lighting, it can
be concentrated in certain areas using directional
Too low luminance contrasts . 3 L.

lighting, or it can be distributed throughout the
cause a dull ambience A 3
space but with local accents where needed using

a combination of the two systems just mentioned.

e. Colour and colour rendering

An object is seen as being coloured by virtue of
the fact that it reflects only part of the waveband
of the light incident on it. The way in which

the colours around us are rendered therefore
depends strongly on the colour composition

of the lighting. Proper colour rendering is of

importance when objects must be seen in their
Too much luminance contrasts true’ colour appearance. Generally speaking, the

give adaptation problems lighting employed in a interior must be so chosen
that familiar objects (e.g. foods, drinks, people)
appear pleasant and natural. A proper choice

of light source (colour rendering of at least Ra
80), easily avoids this problem. Having said that,
there are also situations where colour rendering
is of little or no importance. Road lighting is an
example, the purpose here being to make the
road and objects on it clearly discernable to the
motorist, and surface colours play practically no

part in this.

Well balanced luminance contrasts

create the right ambience
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Lighting and economics

Lighting quality in any situation is inevitably
related to economics since there is often a
temptation in new office and industrial building
projects and in renovations to leave lighting
considerations to the very last. This can result
in the installation of a cheaper lighting system
to meet budgetary constraints, resulting in
inferior lighting, dissatisfied personnel and

reduced productivity.

Looking for a low-cost lighting solution can
also be false economy. Over the life of a typical
lighting installation, the costs of the electricity
it consumes will be greater by far than the
initial cost of the installation or the cost of
maintenance. So choosing a lighting system on
installation costs alone may not provide the
most economical system to operate in the
long run. Using the most efficient light sources,
which may not necessarily be the cheapest, will

usually result in the lowest overall system cost.

A well designed lighting installation will also
provide optimum lighting where it’'s needed
with due regard to the tasks that need to be
performed and, where appropriate, with accent
on architectural features. At the same time, it
will be cost-effective by not providing more
than is needed. For example, in industries
where good colour rendering is not essential,
choosing lamps with a colour-rendering index
of 90 would be an unnecessary expense, and
lamps with an index of 80 may be adequate.
The ideal lighting solution, therefore, is

one tailored specifically to a customer’s
requirements taking all factors into account.

Flicker

A quality criterion not often
mentioned in standards is the
frequency of lamp operation.

Some people experience headaches
because of the flicker of fluorescent
lamps operated on conventional
ballasts (50 Hz). Fluorescent lamps
running on modern high-frequency
electronic ballasts (around

30 kHz), however; do not exhibit

this flicker phenomenon and
incidents of headache are found to
be significantly lower when electronic
ballasts are used. Of course,
electronic high-frequency ballasts

are also recommended because
they're more efficient and result in
longer economic lamp life than lamps

operating with conventional ballasts.

Basics of lighting 39



Lighting in the workplace

Good lighting on a task and in the workplace

is also essential for optimal (visual) task
performance, especially with a progressively
ageing population. Research on the quantity

and quality of lighting over the past decades has
shown that improvement of lighting quality from
a low or moderate level increases the speed and
accuracy with which objects can be detected and

recognised.

Accident risk in the workplace is also reduced
when there is greater awareness of potentially
dangerous situations and when the mood,

alertness and health of industrial workers are
promoted by good-quality lighting. This effect
can’t be overemphasised as poor levels of worker
concentration and high levels of fatigue cause

a considerable number of accidents. Besides

its effect on visual performance and accidents,
lighting also has a powerful influence on the
creation of a stimulating working environment.
Today, a lot of emphasis is given to layout and
interior design of the workplace, but lighting too
plays an important role.Whilst it can emphasise
positive elements of a design, lighting can also
detract from these elements, for example by
poor colour rendering or glare effects.
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Lighting regulations terms of quantity and quality of illumination. In
Lighting requirements for rooms and activities for ~ addition recommendations are given for good

indoor work places are specified in the AS/NZS lighting practice.

1680.2.1:2008: interior and workplace lighting- The office segment lists four basic quality
secific applications-circulation spaces and other parameters for indoor tasks and activities:
general areas and AS/NZS 1680.2.2: interior and maintained illuminance level (Eav), uniformity
workplace lighting-specific applications-office (Emin/Eav), glare restriction (UGR) and colour
and screen-based tasks. The standard specifies rendering (Ra) or colour rendering group.The
requirements for lighting systems for almost all figures below give a brief extract of the lighting

indoor work places and their associated areas in requirements for the office building segment.

Offices

Type of interior, task or activity Illuminance Glare restrictions
Filing, copying,etc. 240 19

Writing, typing, reading, data processing 320 19

Technical drawing 600 19

CAD work stations 160(240) 19

Conference and meeting rooms 240 19

Reception desk 320 19

240 lux
>240 lux
160 lux

3600 mm

4800 mm
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Electrical industry

Cable and wire manufacture

- large coils

- medium-sized coils
- fine gauge wires
Coil impregenting
Galvanising

Assembly work:

- rough e.g. large transformers

- medium e.g. switchboards

- fine e.g. compents insection, soldering
- precision e.g. inspection of small pots

Electronic workshops, testing, adjusting
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240 25

240 25
400 22
800 19
240 25
160 28

240 25
400 22
600 19
1200 n/a
800 n/a

segments.

The variety of industry applications
is enormous. Merely as an example,
the table below gives an idea of the
lighting requirements according to
AS/NZS 1680.2.4:1997: Interior
lighting-industrial tasks and processes
(Amdt | September 1998) for the
electrical industry. Norm tables are
available for all relevant industry

1B/2
IA/1B
IA/1B
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3. Lighting systems

A lighting installation system does more than
reveal to us our surroundings so that we are
able to work efficiently and in safety. Nowadays
lighting is seen also as a way of creating a pleasant
atmosphere in the interior as a whole and as a
means of providing comfortable conditions in
which to live and work.The lighting accentuates
the functional and decorative qualities of the
space, and its proportions. It is not there just to
improve visual perception, but also to determine
the emotional atmosphere: cool or warm,
businesslike or pleasant, happy or solemn.This

is the lighting designer’s task, which is achieved
by creating comfortable and stimulating lighting
systems.

General lighting

General lighting provides a uniform level of
illumination over a large area. In some rooms, for
example closets, storage rooms, utility rooms and
garages, one luminaire or a group of luminaires
can provide all necessary illumination.These
indoor areas tend to be where the style and
appearance of the room itself is secondary to the
objects to be lighted, and cost is a deciding factor.
The requirement is for good general lighting
distribution, primarily horizontal illumination and
no shadows.
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Architectural lighting

Architectural lighting aims to accentuate
the features and specific elements of the
space itself, like walls, ceilings, floors, etc,
instead of the objects present. Luminaires
for architectural lighting usually produce
only modest amounts of illumination and
are often chosen for their appearance

as well, with complementary luminaires
providing the room’s general or the task
lighting.



Task lighting

As its name suggest, task lighting illuminates
specific work areas like desk- and counter-tops.
Task lighting reduces the reliance on general
overhead lighting and provides better quality
lighting for specific tasks with lighting pointed
directly at the work area. Most task lights are

directional and local.

Accent Lighting

Accent lighting is used to highlight specific
features within a room such as art objects in
museums and special offers in shops.This type of
lighting should not create too much brightness
contrast.

Ambient lighting

Ambient lighting is used to set the mood or
ambience within a living or working space.

It is commonly a combination of general-,
architectural-, task- and accent lighting to create a

highly specific atmosphere in a room.

Basics of lighting
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4. Luminaires

While the lamp is the primary source of light,
reflectors and lamellae are required to help
spread the light and direct it where it's needed.
The luminaire is the apparatus that performs
these functions.The luminaire can also act

as a screen for glare and protects the lamp.

It contains elements for distributing, filtering
and transforming the light emitted by a lamp
and includes all items necessary for fixing and
protecting the lamp(s) and for connecting it
(them) to the power supply.

Where the luminaire is designed for gas discharge
lamps, it also contains the electrical ballast system
or gear for driving the lamp and maintaining
electrical safety. This may be an electro-magnetic
or, more common nowadays, electronic ballast
that are compact, weigh less and offers significant
benefits in control, energy saving, light quality

and lamp starting. The broad scope of luminaires
can be sub-divided into various categories, each
of which has specific applications. These are

summarised below.

Luminaire types:

* Recessed-mounted luminaires
* Spots/projectors

* Surface-mounted luminaires

* Decorative luminaires

* Pendant luminaries

* Free-floor-standing luminaires
* Up lights

* Trunking lighting systems

* Down lights
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Examples of a recessed-mounted

(top) and pendant luminaire



The style and construction of the luminaire
housing reflects the function it has been designed
to do and can range from utility for industrial
lighting right through to stylish designs for top-of-
the-range shops and architectural lighting.

Safety

Luminaires (as well as lamps, gear and controls by
the way) have to comply with international and
Australian safety regulations developed by official
governmental bodies. These include for each

class of luminaire stringent norms and standards
concerning electrical safety, electromagnetic
interference, impact and ingress protection,
flammability, UV radiation, etc.

Basic luminaire components

An authorised member of the manufacturer
or his authorised representative must issue

a so-called Declaration of Conformity which,
among others requirements, must include the
specification to which the product complies.
If the manufacturer has the facilities to carry
out full testing of the product to the relevant
specifications, it has the right to do so.Testing
of a product at a third party laboratory is not
mandatory, but may be more prudent to verify
its compliance.The manufacturer carries full
legal liability for all damages resulting from non-

compliance of his products.

Lamp holder &
burning position

Housing

Reflector

Light source

Lamella shielding
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0. Lighting & the environment

The environmental relevance of lighting is
receiving more attention.Around the world
Legislation sets targets for the reduction of
greenhouse gases, reduction or elimination in the
use of hazardous substances such as mercury
and lead and mandatory recycling of used lamps.
The cost of electricity is going to increase due

to the need of investments in renewable energy
supply and shortage of crude oil. In addition, large
end-users have identified sustainability as part

of their company strategy and environmental
management systems.

The good news is that Philips has developed
products that comply with present and future
legislation and that this also leads to a reduction
in ownership costs. In fact, everybody benefits
from buying “green” products.You from better
margins, the end-user from lower cost for lighting

and the society for less environmental pollution.

Sustainability — the key to all our futures
Sustainability demonstrates our commitment to
the future. All our lighting solutions are a balance
between social (safety, well-being), economical
(lowest cost of ownership) and environmental
(CO,-reduction, minimal hazardous substances)
requirements. Our aim is to sustain the world’s
resources, so that our children’s children can still

have the lifestyle we enjoy today.

Dow Jones
‘ Sustainability Indexes

Philips is Leader in sector leisure goods at the

Dow Jones Sustainability Index in 2004, 2005, 2006 and 2007
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MASTER - full compliance with current
and future environmental legislation

The choice of the best type of lamp from our
product portfolio will depend on the needs

of the individual customer, and whether he is
looking for cost-saving benefits in the short term

or the long term.

If a customer is looking for the lowest possible
cost of ownership in the long term, combined
with superior technical and environmental
performance in terms of light quality, lifetime
reliability and full compliance with current and
future environmental legislation, our MASTER

lamps are always the best possible choice.

Defining good environmental performance

We define the environmental performance of

our products in six key areas to make it more

tangible:

* Energy efficiency to reduce CO, emissions
from power stations

* Long, reliable lives to reduce waste

* Reduction or elimination of hazardous
substances exceeding legislation

* Lightweight, simple and recyclable packaging to
reduce waste and transport

* Possibility for upwards recycling of reclaimed
components into similar products

* Miniaturisation leading to low product weight,

saving on materials



Green Products Green Products are your guarantee that your
MASTER products with outstanding performance  customers will select the best environmental
in one or more of these areas that define good product in that product range in the market.

environmental performance are designated

Green products. Green products can be recognised by the &5

symbol and the green areas in which they

,—"’ outperform.

Green Products
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We cut mercury to industry leading low
This is how we have responded to the
forthcoming legislation on the “Restriction of the
use of certain Hazardous Substances”

(RoHS, 2002/95/EC, effective by |-7-2006).

The following hazardous substances are set to be
banned by this directive of the European Union.
* Lead

* Mercury

» Cadmium

* Hexavalent Chromium

* Polybrominated Biphenyls (PBB)

* Polybrominated Diphenyl Ethers (PBDE)
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All Lighting products are included in this directive
but some applications are exempt.

Energy Savers

Straight fluorescent lamps for general lighting
* Standard colors

* 80-colors normal life

* 80-colors long life

Fluorescent lamps for special purposes

High Intensity Discharge lamps

Glass in electronic components (e.g. starters)
Glass in fluorescent tubes
High melting temperature solder (Pb>85%)

Electronic Ceramic parts (e.g. drivers)

Philips has always set the pace in reducing mercury
content. Our fluorescent lamps consistently will
meet, and all fluorescent MASTER lamps exceed,
the values defined in the RoHS.We have used our
knowledge on mercury consumption and dosing
to push the limit further. From September 2005 we
have brought products to the market with
considerably reduced mercury content - to a
record level. Also substances such as lead in glass
and radioactive materials in starters and glow
switches are eliminated even when they are
exempted in the RoHS.

You can recognise these best in class products by

the following:

On product: On packaging:
T o
Green product Minimum mercury Minimum mercury
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<5mg

<10 mg
<5mg
<8mg
Exempted

Exempted

Exempted
Exempted
Exempted

Exempted

Lead-free

Radioactive-free



00
c
b=}
<
.00
-
o
n
2
7}
<
[=a]




Appendix - About Philips

Royal Philips Electronics of the Netherlands is one of
the world's biggest electronics companies and Europe’s
largest. It is a global leader in colour television sets,
lighting, electric shavers, medical diagnostic imaging

and patient monitoring, and one-chip TV products. Its
164,500 employees in more than 60 countries are active
in the areas of lighting, consumer electronics, domestic
appliances and medical systems. Philips is quoted on

the NYSE (symbol: PHG), Amsterdam and other stock

exchanges.

Philips Lighting, a division of Philips Electronics and
number one in the global lighting market, strives to
improve people’s lives with effective and appealing lighting
solutions based on a thorough understanding of people’s

needs, desires and aspirations.

The company wants to be recognised by all stakeholders
as setting the pace in the lighting industry, as the best
partner to do business with, and as a responsible
corporate citizen contributing to the sustainability of

society at large.
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The division’s products are found all around the world:
not only everywhere in the home, but also in a multitude
of professional applications, for example 30 per cent of
offices, 65 per cent of the world's top airports, 30 per
cent of hospitals, 35 per cent of cars and 55 per cent of
major football stadiums (for example, eight of the twelve
at the 2006 football World Cup in Germany).

Products include a full range of incandescent and halogen
lamps, compact and normal fluorescent lamps, high-
intensity gas discharge and special lamps, lighting based
on light emitting diodes (LEDs), fixtures, ballasts, lighting

electronics and automotive lamps.
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Notes:
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