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Shopping mall lighting

Lighting is the largest energy consumer in a shopping mall. Consumption is minimised by conscious use of
light — which calls for early planning and consultation between architects and lighting designers — and

high-quality components.

Shopping malls present themselves
as worlds of wonder — lighting plays a
major role in shaping that image.

Daylight stimulates and is thus in-
creasingly used in shopping malls to create
a feel-good atmosphere.

Different light colours at different
times of day bring the dynamism of day-
light indoors.

A shopping mall combines the worlds

of retailing and entertainment, providing
the roof under which all the tenants are
assembled. One major challenge for its
designers is to ensure harmony between
tenants' brands and the brand of the mall.
All such consumer temples project an im-
age of more than just a "shopping factory";
they present themselves as stages for

the wonders of the retail world, as brands
that promise an emotional experience for
the consumer. So as well as architecture,
which uses shapes, materials and colour
to bring the mall to life, lighting design
plays an important role.

Energy efficiency is an increasingly
relevant topic in shopping malls because,
according to the calculations of shopping
centre specialist ECE, lighting accounts
for around 60 percent of total energy re-
quirements. The average energy require-
ment of a shopping centre — air condition-
ing and ventilation are also significant
consumers — is estimated to be as much
as 400kWh/m2 a year.

So light is not only one of the "most visible"
but also the biggest energy consumer.
Consequently, there is a design chal-
lenge in minimising energy requirements
while at the same time creating agreeable
lighting conditions for shoppers and ten-
ants. Individual measures such as using
energy-saving lamps are not enough to
address this complex issue. Architects and
lighting designers need to tackle it at an
early stage, developing lighting concepts
that take account of every aspect, from
architecture through daylight utilisation

to stimulating dramaturgy. Light — includ-
ing eye catching coloured accent light —
needs to be consciously harnessed in a
system crafted by experts. During the day,
for example, light needs to be brighter and
whiter than in the evening, when a warmer
light is found more agreeable. For less is
often more.

Daylight for a feel-good atmosphere

No shopping gallery should be without
natural light. Its stimulating effect is impor-
tant. But how much daylight is used in a
project should always be considered in the
light of its impact on energy consumption.
Environments differ, affected by factors
such as the orientation of the building. Too
much incident sunlight increases the need
for cooling. The optimum situation is where
diffuse light is captured from a northerly
direction because it brightens the interior
without significantly heating the building.
Incidence can be influenced by the design
of the roof, e.g. by partially closed roof
areas.

Artificial lighting is "dosed" in response

to daylight. Contrary to popular belief, it
needs to be raised as the incoming natural
lighting increases. Because the level of
incident daylight is not the same every-
where, marked contrasts occur and need
to be eliminated by artificial lighting to
prevent them impacting on visitors' sense
of wellbeing. What is more, the human eye
adapts to the brightest areas it perceives,
so it fails to register as much detail in
darker patches.

Artificial lighting ensures that all areas are
adequately perceived. Crucial energy-
saving factors include optimised daylight
utilisation, high-quality luminaires, innova-
tive light sources that generate little heat,
electronic ballasts and intelligent lighting
control. Fluorescent lamps for back-light-
ing luminous ceilings and coving, metal
halide lamps for downlights and nowadays
even LEDs provide an optimal basis for en-
ergy efficient lighting. Because of their low
heat loss, they also help reduce shopping
mall air-conditioning requirements.
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The primary purpose of shop lighting is to create an atmosphere in which customers feel good and to
highlight certain products. A combination of daylight and artificial lighting — controlled by an intelligent
lighting management system — offers considerable added value for that task.

Daylight entering through the
glass facades makes the supermarket inte-
rior bright and cheerful — daylight depend-
ent regulation here ensures that artificial
lighting is added as required.

In multi-storey shopping malls,
daylight entering through skylights creates
a positive atmosphere right down to the
lowest level.

Natural light, with its seasonal and diurnal
fluctuations, has always had a stimulat-
ing effect on human beings. Light colour,
spectral composition, direction of light
and quantity of light vary and influence
our circadian rhythm. What is more, day-
light is the ultimate benchmark for colour
rendering.

Both colour rendering and stimulation are
important criteria for sales area lighting.
This is a widely appreciated fact and ex-
plains the increased use of daylight in re-
tail environments. Natural light is brought
into a car dealership or department store
through large windows — which double as
a visual link with the outside world — and
enters a shopping mall through glass
roof panels. It is then supplemented by
artificial lighting to maintain an agreeable
brightness level after dark and to set ac-
cents.

Light thus becomes both a sales and
marketing instrument, transporting mes-
sages, moods and emotions, conveying
security and facilitating orientation. But
daylight utilisation requires intelligent
management to regulate artificial light-

ing as required in response to changes

in ambient brightness. Intelligent lighting
control systems — based on the DALI pro-
tocol or incorporated into a KNX building
management system — open up lots of op-
portunities to design a lighting installation
for more energy-efficient operation or to
simplify maintenance. Emergency lighting
systems can also be integrated.

To make use of the full bandwidth of auto-
mation options, it is essential to ensure an
operating system designed for maximum
convenience and user-friendliness. Man-
ual intervention naturally also needs to be
allowed to enable automatic settings to be
altered, e.g. for extended opening hours
or Sunday trading. And it goes without
saying that light scenes need to be easy
to modify and re-programme without an
outside expert.

Cost almost zero

Where daylight enters through windows or
skylights, measures also need to be taken
to protect merchandise from UV radia-
tion, e.g. by limiting the sunlight exposure
times of shop windows, or to avoid an




excessive heat load for the building's air-
conditioning. The needs-based operation
of shading or sunscreen systems can also
be integrated into the lighting manage-
ment scenes.

Because they harness zenith light, sky-
lights and glass roof areas basically direct
a great deal more natural light into a room
than windows. Depending on the position,
size and number of roof openings, the
incident daylight also creates a different
ambience. Daylighting can thus be used to
influence the atmosphere of an interior.

With a daylight-dependent control system,
as much incident daylight as possible

is harnessed and the artificial lighting
component minimised, i.e. luminaires are
dimmed for low-light operation or even
deactivated. This not only lowers energy
consumption but also extends the life of
lamps. The initial outlay required for light-
ing installations with a lighting manage-
ment system is somewhat higher than for
static installations but the extra investment
is quickly recouped through lower operat-
ing costs.

Endless possibilities

Depending on functionality, lighting control
and lighting management systems offer
almost unlimited possibilities for the user.
For example, controlled use of two light
colours — neutral white during the day and
warm white in the evening — enables an

almost natural and thus stimulating room
atmosphere to be created. Alternatively,
accentuating coloured light can be pro-
grammed for special attention-grabbing
effects.

But the focus does not need to be on light-
ing moods for ambience; light scenes can
also be designed to enhance energy effi-
ciency. Where outdoor brightness exceeds
10,0001x, a "sun" scene could be relevant,
programmed to dim or even deactivate
luminaires in all areas benefiting from
incident daylight. Complementary scenes
include "overcast sky", "twilight" — triggered
by threshold values below 2,0001x — and

‘night", "all on" and "all off" as well as a
timer controlled scene for "cleaning light".

The information required for intelligent
lighting control can be provided by a
weather station on the roof. The data trans-
mitted include outdoor brightness, twilight,
time and date, type of sky with position of
the sun, and precipitation. Calendar- and
weather dependent light scenes are then
automatically activated to suit the relevant
conditions. Lighting in less frequented
areas such as stairwells can naturally also
be controlled by presence detectors.

Added value

The prerequisite for lighting control and
lighting management is that luminaires
should be equipped with dimmable elec-
tronic operating gear. Via appropriate

interfaces and — where required — gate-
ways such as DALI interfaces and DALI/
KNX gateways, all status information can
be retrieved from ballasts and visualised
on the relevant user interface. The infor-
mation collected includes, amongst other
things, burning time and lamp or LED
failure, current dimming levels of individual
luminaires and details of any hardware
component failure. These operating data,
which are available for each individual
luminaire or for luminaire groups, depend-
ing on the system, can be used for antici-
patory maintenance, lamp replacement
and other operations. This considerably
simplifies facility management.

Each on their own, daylight utilisation

and lighting control offer a great deal of
added value. As a team, however, they are
unbeatable — both in terms of the possibili-
ties they offer for generating atmosphere
and for the energy and maintenance costs
they save.
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Pharmacy lighting

To stay successful in a changed environment, pharmacies are reinventing themselves. Contemporary sales
concepts call for different lighting solutions that present products in a promotional light.

The old-style pharmacy where most
transactions involved exchanging pre-
scriptions for medication is now part of
history. Pharmacies today face a new
mega-trend driven by wellness, anti-aging
and active health promotion. A key role in
any contemporary concept for active sales
promotion —i.e. classical retail strategy — is
played by the behind-the-counter display.
Instead of headache tablets and cold
remedies that customers buy anyway, the
shelves at the pharmacist's back need

to present elaborate themed product
arrangements. Common topics include "vi-
tamins" in spring, "skin" in summer, "colds’
in autumn or "dieting" after Christmas. This
transformation of pharmacy business also

presents different lighting requirements.
Just providing sufficient brightness for
visual tasks is no longer enough; sales-
room lighting is required — lighting that
draws attention, directs the customer's eye
and at the same time creates a feel-good
atmosphere.

For the general lighting, variable design
luminous ceilings or large panel luminaires
are a suitable option. Their uniform light
distribution makes for a bright and cheerful
salesroom and a comfortable room height.

For a product presentation with emotional
appeal, accentuating display fittings is
key. Today, brilliant light accents are set by

swivel-mounted downlights or by power
track spot systems. However, the future
here belongs to LEDs - e.g. for back-
lighting individual shelves. Their minimal
dimensions open up new applications and
their cool, IR/UV free light makes them
particularly gentle on items on display.
And above all, LEDs offer the modern
pharmacy a range of monochromatic or
changing coloured light options that can
be tailored to the needs of the current
sales campaign.




[74]  The combination of indirect lighting,
multi-directional downlights and decorative
pendant luminaires creates a feel-good
atmosphere for clientele, while at the same
time showcasing products.

[75]  Well-lit shelves behind the counter
are increasingly important for the success
of a modern pharmacy.

[77]  Downlights pour accentuating light
onto the shelves behind the service coun-
ter, highlighting changing displays and
promoting sales.

e T ———

Service counter lighting

Pharmacies are embracing modern sales concepts [76]:
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Car dealership lighting

Car dealerships present themselves as a stage for the wonders of automotive engineering. High-quality
detailed lighting creates an environment in which vehicles are showcased to best advantage. Only then are

successful sales figures guaranteed.

[78] Because of their highly reflective
paintwork, cars present a special challenge
for the showroom lighting designer.

[79]  Projector-reflector lighting systems
set the stage to good effect, emphasising
the colours and contours of the vehicles.

[81] Generally high-ceilinged and with
large glass facades, car dealerships are
places where light and lighting design
need to meet high requirements.

Generally high-ceilinged and with large
glass facades, car dealerships are places
where light and lighting design need to
meet high requirements. This is because
different room uses are found here under
the same roof. Display area, workplaces
and communication routes lie side by
side and each has its own specific needs.
Vehicles require special attention because
of their high-gloss paintwork. As a gen-
eral rule, daylight entering through large
glass facades is the best possible light
here because it brings out the colours of
the vehicles perfectly. On sunny days,
however, the high illuminance and lumi-
nance outdoors makes the showroom
seem dark. The glass facades look black

o

and reflect the surroundings; the observer
gets the impression that the dealership is
closed. That impression can be countered
by low-reflection glass, which makes for

a better result than massively raising the
illuminance indoors.

Open and inviting

At night, a sense of quality can also be con-
veyed in a car showroom by setting only a
few light accents. Using just a few groups
of luminaires to highlight specific presenta-
tion islands makes a big visual impact while
at the same time saving energy. Addition-
ally illuminating walls delimits the space.
The brightness selected should be geared




to conditions outdoors: on a busy street, the
lighting level needs to be higher than in a
sparsely illuminated landscaped setting.

As a matter of principle, a salesroom
should have an open and inviting appear-
ance. Because surroundings are reflected
in vehicle paintwork, a tranquil ceiling is
preferred. llluminating parts of the ceiling
with floods makes the room look higher and
the reflected light contributes to the general
lighting. The light sources most widely used
are metal halide lamps, which combine the
advantages of high luminous flux and a long
life. They also have the very good colour
rendering properties needed to ensure that
the colours of car paintwork are not distort-
ed. In future, such tasks will be performed
by LED luminaires; their system efficiency
is steadily improving and they are virtually
maintenance-free.

As an alternative to floodlighting, automobile
showrooms can be illuminated by luminous
ceilings, which combine a homogeneous

Communication routes and stairs

Red thread [80]:

appearance with very uniform light distribu-
tion. Whether the backlighting is provided
by fluorescent lamps or LED systems, lumi-
nous ceilings can also be fitted with lighting
controls to simulate the dynamism and
changing colour temperatures of daylight —
with a motivating impact on (potential)
customers. Standardised protocols such as
DALI or DMX make for simple management.

Accents as icing on the cake

Spots with different beam angles — mounted
above presentation islands on suspended
three-phase power track — can be easily
adjusted and angled to highlight vehicles
on show. Metal halide lamps with low watt
ratings are sufficient for this task, which
significantly reduces energy consumption.
In the future, LED spots will also be an op-
tion here, although certain lighting quality
issues will need to be overcome. Luminaires
with lots of dots of LED light considerably
disrupt the overall visual picture; they can
also cause intense glare and reflections on

paintwork. Moreover, not all LED solutions
on the market today live up to their promise
in terms of colour rendering — and colour
appearance can make the difference be-
tween a sale and no sale.

Dynamic colour effects attract attention
and can underline brand image. The pos-
sibilities seem endless: indoors and out,
areas can highlighted, lines drawn, even
structures stretched over parts of the build-
ing. Especially here, however, the design
maxim should be "Less is more!" LEDs are
the solution of choice for this purpose and
have overtaken nearly all conventional light
sources.
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LEDs are making great strides towards the bright future forecast for them in the lighting market — helped along by
advances in luminous efficacy, lighting quality and lifespan. Whether they are marketed as modules, retrofit lamps
or LED luminaires, only high-quality products achieve the performance levels reported in the press.

LEDs (Light Emitting Diodes) produce

light — but that is just bout all they have in
common with conventional lamps. Tradition-
al light sources are either thermal radiators
with a filament, such as incandescent and
halogen lamps, or they work on the princi-
ple of gas discharge. Low-pressure models
here include fluorescent lamps, compact
fluorescent lamps and energy-saving
lamps; among the high-pressure discharge
lamps are mercury vapour, sodium vapour
and metal halide lamps. LEDs, however, are
electronic semiconductor elements.

How LEDs work

epoxy lens

cathode g --.)/
A

wire bond

.o

An LED is essentially a p-n semiconductor
diode and thus has the same basic char-
acteristics. When an electrical current is
passed through the solid crystal, the crys-
tal starts to glow, i.e. it "emits" light. This
process, known as electroluminescence, is
the reason for the "cold" beam of light that
an LED projects. In contrast to incandes-
cent lamps, LEDs do not radiate heat in
the direction of light emittance but they still
give off heat, which needs to dissipated by
heat sinks to ensure the operating condi-
tions needed for energy efficiency and
longevity. LEDs always produce narrow-
band (=monochromatic) radiation. Spectral

range and efficiency can be influenced by
careful selection of semiconductor materi-
als — gallium arsenide and indium gallium
nitride are the most widely used — as well
as by doping. Apart from the "standard"
light colours red, green, yellow or blue,
there are now a whole range of applica-
tion-specific nuances, e.g. for food lighting
or corporate livery.

To simplify electrical contacts and protect
the LED from environmental influences, the
chip is encased in a transparent plastic
housing. Integrated reflectors ensure that
light radiates upwards at angles up to
180°. The light is directed by lenses.

Efficiency and luminous efficacy

Provided that the specified operating
parameters are observed, LEDs are
extremely efficient light sources. The

first LED, produced in 1962, achieved a
luminous efficacy of 0.1 lumen/watt (Im/W).
Today, ratings in the region of 701/W are
standard for the most efficient light colour,

LED’s

High-pressure so-
dium vapour lamps l

Metal halide lamps

Fluorescent lamps
(T26, T16)

0 20 40 60 80

Compact

fluorescent lamps

e

100
Luminous efficacy (excluding ballast losses)

daylight white. High-performance LEDs
already reach 100 to1201m/W — which

is in the same range as the 100Im/W ef-
ficacy achieved by fluorescent and metal
halide lamps. Under laboratory conditions,
150Im/W has been achieved at 700mA
constant current. Incandescent lamps are
poor performers by comparison, delivering
only around 10Im/W, while halogen lamps
do moderately better at roughly 201m/W,
albeit in warm white.

Long life

LEDs have a very long service life. While
a fluorescent lamp burns for around
18,000 hours and an incandescent lamp
fails after just 1,000 hours, LEDs have a
rated life of about 50,000 hours. And in
actual fact, they burn longer. The end of
an LED's life is defined as the point at
which luminous flux drops to 70 percent
of the original rating — it still produces light
beyond that. In practice, LED longevity
makes for a virtually maintenance-free
system because there is no need for lamp

mmmm

Theoretical
limit

v

120 140 160 180 200 220 Im/W 260
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replacement. However, LED luminaires
still require cleaning. An LED luminaire in
operation for 11 hours a day, 250 days a
year, will last for around 18 years.

However, the length of an LED’s life

hinges crucially on operating and ambient
temperatures. The colder the location, the
more efficiently LEDs work. Conversely,
their performance is impaired by high
ambient temperatures; their luminous flux
diminishes and their life can be significant-
ly shortened. So effective heat dissipation
is a major issue in the development of
high-performance LED systems.

LED modules

LED modules are a versatile light source
permitting totally new design solutions.

As encapsulated modules, they require
no housing and can be directly recessed,
for instance, in floor or ceiling ducts. As
individual modules, they are integrated in
minimalist LED luminaires and, with an ap-
propriate base, serve as replacements for
many conventional lamps.

Linear LED modules are useful for both
wallwashing effects and for architectural
lighting, where they give depth to facades
and arches or can be placed end to end to
realise seamless lines of light.

Flexible LED modules are particularly good
at highlighting curves, corners and arcing

surfaces, so they lend themselves well, for
example, to illuminating or back-lighting
lettering or handrails.

Planar LED modules are normally available
as ready-to-use LED panels with diffuse
glass or plastic surfaces for use as light
tiles or in complete luminous ceilings. With
an appropriate control system, modules
can be connected together to realise
large-area displays.

LED chains are used for backlighting sur-
faces, e.g. in light advertising.

Retrofit lamps: LEDs with base

LEDs with a pin or screw base are a spe-
cial module variant. Models are available
in classical "light bulb" design with a E14
or E27 screw base to replace conven-
tional incandescent lamps; others feature
a variety of pin bases to replace halo-

gen lamps. Simply inserted into existing
luminaires and delivering warm white or
coloured light, retrofit LED lamps are an
energy-saving alternative for home or small
office use. However, they do not match the
luminous efficacy of a specially designed
LED luminaire. Even so, they are a good
choice: an 8W warm white LED light bulb,
for example, has a life of around 25,000
operating hours — which is almost 25 years
at nearly three hours a day.

Quality features

LEDs are in vogue. However, only quality
products offer the promised lighting qual-
ity, luminous efficacy and longevity — not
to mention electrical reliability. Inferior sys-
tems tend not to reveal their weaknesses
until they are in operation. The moderate
extra investment at the outset definitely
pays off.

Comparison of the efficiency of differ-
ent light sources.

Growth potential of LED technology
for various applications.
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Luminaire applications

The range of luminaires and light sources for shop lighting is extremely diverse. To facilitate the search for the
optimal luminaire and lighting effect, all the most important luminaire types are listed below together with their

principal applications.
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The term "luminaire" refers to the entire

light fitting in which the lamp is mounted,
operated and protected. The luminaire
distributes and directs the lamp light and
prevents it causing glare. Special attach-
ments mounted on luminaires can alter light
colour and colour rendering characteristics
as required.

Power track systems provide flexibility: lumi-
naires and spots can be mounted on adapt-
ers at any point on the track. The adapter
also establishes the electrical connection:
the conductor is enclosed inside the track.
Power track systems come in three electri-
cal designs - for low-voltage, single-phase
and three-phase connection — and are
suitable for surface mounting on ceilings,
recessing in ceilings, pendant mounting on
ceilings and mounting on walls.

Continuous row systems (linear fluorescent
lamps) are end-to-end through-wired lumi-
naires that can be fitted with a wide range
of reflectors and louvers as well as spots.
Because of their flexibility and efficiency,
these systems are a good and variable
solution for supermarkets, DIY centres and
discount stores.

Lighting channel / recessed lighting systems
offer a high degree of flexibility for adapting
lighting to changing product presentations.
Combinations of elongated luminaires and
high-performance spots are possible. Op-
erating gear can be easily integrated.

With recessed ceiling luminaires, the lumi-
naire housing is set into the ceiling, so the
luminaire enclosure is flush with the surroun-
ding surface. The only part of a recessed
luminaire that impacts on interior design is
thus its light, which is one of the reasons why
recessed spots are so popular with archi-
tects and interior designers.

Rotatable/swivel-mounted recessed lumi-
naires enable spots to be set at any angle —
e.g. in showrooms. They can be set and
focused by servomotors.




Recessed panel luminaires, light walls and
luminous ceilings produce diffuse to mod-

erately directional light and are particularly
suitable for indirect lighting.

Rotating/swivel-mounted surface luminaires

are generally mounted on the ceiling; the
luminaire housing is fully visible.

Showcase luminaires: small dimensions
make fibre-optic lighting systems and
LEDs particularly good for illuminating
items in display cabinets.

Flush mounted and low key, recessed
wall luminaires submit to the architecture.
They are often used for step lighting.

Recessed floor luminaires radiate light up-
wards. They are available with narrow- or
wide-angle, symmetrical or asymmetrical
intensity distribution curves.

Cove luminaires are installed for indirect
lighting in the curving, often moulded
plaster transition between walls and ceil-
ing. The light sources used are fluorescent
lamps or LEDs.

With fixed surface luminaires, the visible
luminaire housing forms part of the interior
and is thus an element of architectural
design.

Wall luminaires are suitable for decora-
tive lighting and are often installed as part
of the general lighting or as an additional
source of accentuating light.

Pendant luminaires are suspended from
the ceiling and are particularly popular in
shops for counter or product presentation
lighting. Reflector models also used for
general lighting.

Standalone/table luminaires are generally
used in shops for decorative lighting; they
create a homely atmosphere.

Projector-reflector lighting systems deliver
high illuminances. They are used to ensure
optimal visual conditions in high enclosed
spaces, especially shopping malls.

The low lighting provided by emergency
and safety luminaires is enough to facili-
tate orientation and allow the building to
be vacated safely.
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Lamp type

Power rating from
(W) to
Lichtstrom from
(Im) to
Luminous flux from
(Im/W) to
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Colour rendering index R,
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Fluorescent lamps [1, 2]

The distinguishing features of fluorescent
lamps include high luminous efficacy,
good colour rendering and longevity.
Electronic ballast (EB) operation — a must
for 16 mm diameter lamps — improves their
energy efficiency and quality of lighting.

Compact fluorescent lamps [3, 4]
Compact fluorescent lamps offer the same
qualities as regular fluorescent lamps but
because of their compact form, can be
integrated into different luminaire designs.

Metal halide lamps [5-9]

Metal halide lamps have always been
popular for their brilliant light and are prov-
ing the light source of choice for attractive
shop lighting, even in exclusive boutiques.
Lamps with ceramic burner technology
offer even higher luminous efficacy — up to
100 Im/W — which makes them significantly
more energy-efficient.
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High-pressure sodium vapour lamps [10, 11]
High-pressure sodium vapour lamps with
ceramic burners are often used in super-
markets, largely because they have the
wavelength spectrum required for both
bakery product and fresh and processed
meat lighting.

Low-voltage halogen lamps [12, 13]
Low-voltage halogen lamps deliver a bril-
liant light with very good colour rendering
properties. They need to be operated by
a transformer that reduces the voltage to
12 V. With appropriate transformers, they
can also be dimmed.

High-voltage halogen lamps [14, 15]
High-voltage halogen lamps are widely
used in shops — also as reflector models —
because of their brilliant and agreeable
light. They also have a very good colour
rendering index (R, 100) and are fully dim-
mable.

LED lamps [16, 17]

LED lamps are available today in many
shapes and base designs. With a lifespan
up to 30,000 hours, they are an extremely
long-life, energy-efficient substitute for
conventional halogen lamps (type 16).
Used to replace fluorescent lamps, they
change the way the light is distributed.
Electrical reliability needs to be guaran-
teed by a professional.

LED modules [18-21]

LED modules — comprising LEDs, wide-
angle lens and reflector — are the future
solution for technical and decorative shop
lighting, not least because of the high
luminous efficacy they now achieve. LED
systems specifically designed for refriger-
ated cabinets and freezers make the most
of LEDs' special characteristics at low and
sub-zero temperatures.
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Each booklet!

The licht.de series of booklets

licht.wissen 16
City Marketing with Light

40 pages on distinctive urban
lighting. Booklet 16 explains how
attractive, energy-efficient lighting
design can sharpen a municipal
profile. Three master plans and lots
of practical examples present good
city marketing solutions.
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licht.wissen o1 licht.wissen 19

60 pages on the 40 pages on street 60 pages on LEDs. 48 pages on the biologi-
basics and art of artificial lighting. lighting. Booklet 03 describes how Booklet 17 explains the technology cal impact of light on human beings.
Booklet 01 describes the physical "seeing and being seen" works and behind LEDs and LED modules and Booklet 19 reports on the status of
components of light and conveys explains how road accidents and presents practical examples show- current research and looks at practical
key information about lighting crime rates can be reduced. ing the scope of LED lighting today examples of dynamic lighting in use.
technology. and the energy it can save.

licht.wissen in English — Free pdf downloads from www.licht.de/en/publications

01 Lighting with Artificial Light (2008) 07 Good Lighting for Health Care Premises (2004) 14 |deas for Good Lighting for the Home (2009)

02 Good Lighting for Schools and 08 Sport and Leisure (2009) 15 Good Outdoor Lighting for the Home (2009)
Educational Establishments (2003) 09* Prestige Lighting (1997) 16 City Marketing with Light (2010)

03 Roads, Paths and Squares (2007) 10 Emergency Lighting, Safety Lighting (2008) 17 LED —The Light of the Future (2010)

04 Good Lighting for Offices and Office Buildings (2003) 11 Good Lighting for Hotels and Restaurants (2005) 18  Good Lighting for Museums,

05 Industry and Trade (2009) 12 Lighting Quality with Electronics (2003) Galleries and Exhibitions (2006)

06 Shop Lighting — Attractive and Efficient (2011) 13 Outdoor Workplaces (2007) 19 Impact of Light on Human Beings (2010)

* Currently out of print

54



All about light!

Impartial information

licht.de provides information on the
advantages of good lighting and offers

a great deal of material on every aspect
of artificial lighting and its correct usage.
The information is impartial and based on
current DIN standards and VDE stipula-
tions.

licht.wissen

The booklets 1 to 19 of the licht.wissen
series provide information on the use of
lighting. Themed and packed with practi-
cal examples, they explain the basics of
lighting technology and present exempla-
ry solutions. They thus facilitate coopera-
tion with lighting and electrical specialists.
The lighting information contained in all
these booklets is of a general nature.

licht.forum

licht.forum is a compact specialist peri-
odical focusing on topical lighting issues
and trends. It is published at irregular
intervals.

www.licht.de

The industry initiative also presents its
knowledge of lighting on the Internet.

At www.licht.de, architects, designers,
lighting engineers and end consumers
have access to around 5,000 pages of
practical tips, details of a host of lighting
applications and up-to-the-minute infor-
mation on light and lighting. An extensive
database of product overviews provides a
direct link with manufacturers.

www.twitter.com/licht_de
www.twitter.com/all_about_light

n www.facebook.com/lichtde

, www.xing.com/companies/licht.de
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