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2.7 Luminaires
2.7.1 Stationary luminaires

There are various types of luminaires
available. One main group comprises 
decorative luminaires, where outward 
appearance is more important than the
light they produce. We will not be dealing
with this type of luminaire in depth. 
This book is more concerned with luminaires
with clearly defined photometric qualities
that can be applied in the field of archi-
tectural lighting. This sector also comprises
a wide range of luminaire types, which
can be classified accordng to different 
criteria. For our purposes we have divided
these into three main groups: stationary 
luminaires, movable luminaires and light
structures.

2.7.1 Stationary luminaires

Stationary luminaires are an integral part
of the architecture. Occasionally it is 
possible to vary light direction, but rigid
mounting usually means that the light 
direction is also fixed. Stationary luminaires
can be further subdivided according 
to luminaire characteristics and design.

2.7.1.1 Downlights

As the name implies, downlights direct
light predominantly downwards. Down-
lights are usually mounted on the ceiling.
They may be recessed, which means that
they are hardly visible as luminaires and
only effective through the light they emit.
Downlights are, however, also available 
as surface or pendant luminaires. A special
version, which is found more in hallways
or exterior spaces, is the wall-mounted
downlight. 

In their basic form downlights therefore
radiate light vertically downwards. They 
are usually mounted on the ceiling and 
illuminate the floor or other horizontal
surfaces. On vertical surfaces – e.g. walls
– the light patterns they produce have 
a typical hyperbolic shape (scallops). 

Downlights are available with different
light distributions. Narrow-beam down-
lights only light a small area, but give rise
to fewer glare problems due to their steep
cut-off angle. Some downlight forms
have supplementary louvre attachments
in the reflector aperture as an extra 
protection against glare. In the case of
downlights with darklight reflectors the
cut-off angle of the lamp is identical 
to the cut-off angle of the luminaire, 
thereby producing a luminaire with optimal
wide-angle light distribution and light
output ratio. 
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Luminaires

2.7

Recessed downlight for
incandescent lamps.
Darklight technology,
where the cut-off angle
of the lamp is identical
to the cut-off angle of
the luminaire.
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2.7.1 Stationary luminaires

Double-focus downlights have similar
properties to conventional downlights,
but the special form of the reflector allows
high luminous efficiency even though 
the ceiling aperture is small.

Washlights have asymmetrical lighting
distribution, which not only directs the
light vertically downwards, but also directly
onto vertical surfaces. They are used 
to achieve uniform illumination over wall
surfaces as a complement to horizontal
lighting. Depending on the type used
washlights are designed to illuminate a
section of a wall, the corner of a space or
two opposite sections of wall.
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Mounting options for
downlights: recessed,
semi-recessed, surface,
pendant and wall 
mounting.

Recessed downlight for
high-pressure discharge
lamps. Lamp and re-
flector are separated
by a safety glass cover.

Recessed downlights
for compact fluores-
cent lamps, versions
with integrated and 
separate control gear
(above) and with cross-
blade louvre (below).

Installation of double-
focus downlights in
horizontal and inclined
ceilings.

Symbolic representation 
in plan view: washlights,
double washlights 
and corner washlights.

Washlights with dark-
light reflectors and 
additional ellipsoidal
segment for the wall
lighting.

Double-focus down-
light with ellipsoidal
reflector and additional
parabolic reflector with
especially small ceiling
aperture.

Different reflector 
shapes produce 
different cut-off
angles from the same 
ceiling aperture. 
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2.7 Luminaires
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Directional spotlights provide accent
lighting of specific areas or objects. 
By redirecting the light beam they can 
be used for different lighting tasks. 
Their light distribution is narrow to medium.

Air-handling downlights are available
as air-return and air-handling luminaires.
They represent a dual function solution
comprising lighting and air-conditioning
and make for harmonious ceiling design.
Air-handling luminaires can be provided
with connections for fresh air supply, 
for air return or for both air-supply and air-
return.

Downlights are available for a wide range
of lamps. Those most frequently used 
are compact light sources such as incandes-
cent lamps, halogen lamps, high-pressure
discharge lamps and compact fluorescent
lamps.
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Directional spotlight
with adjustable reflec-
tor lamp and darklight
reflector. Directional
spotlights can generally
be rotated 360°
and inclined to 40°.
This means that the di-
rectional spotlight can
be directed at both 
horizontal and vertical
surfaces.

Directional spotlight
with darklight reflector.

Directional spotlight
with anti-dazzle mask.

Directional spotlight
with cardanic suspension.

Directional spotlight,
spherical version.

Noise level range L 
in relation to volume
of return air flow V. 
Typical values for down-
lights.

Residual heat factor
in relation to volume
of return air flow V.
Typical values for down-
lights.

Downlight with com-
bined air-supply and
air-return.

Air-handling downlight
designed for an incan-
descent lamp. The con-
vection heat produced
by the lamp is removed
with the air flow.

Downlight with air-
return function, de-
signed for a compact
fluorescent lamp. The
return air is dissipated
separately, because 
the cooling effect of
the return air may 
influence the perfor-
mance of the light
source.
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2.7 Luminaires
2.7.1 Stationary luminaires

2.7.1.2 Uplights

In contrast to downlights, uplights emit
light upwards. They can therefore be used
for lighting ceilings, for indirect lighting 
by light reflected from the ceiling or for
illuminating walls using grazing light. 
Uplights can be mounted on or in the floor
or wall.

Up-downlights combine a downlight and
an uplight in one fixture. These luminaires
are applied for the simultaneous lighting 
of floor and ceiling or for grazing lighting
over a wall surface. They are available in
wall and pendant versions. .

2.7.1.3 Louvred luminaires

Louvred luminaires are designed for linear
light sources such as fluorescent lamps
or compact fluorescent lamps. Their name
derives from their anti-dazzle attachments
that may be anti-glare louvres, light 
controlling specular reflectors or prismatic
diffusers. 

Being fitted with linear light sources
of low luminance louvred luminaires 
produce little or no modelling effects. They
generally have wide-beam light distribution,
with the result that louvred luminaires
are predominantly used for lighting wide
areas. 

Louvred luminaires are usually long and
rectangular in shape (linear fluorescents);
square and round versions are also available
for compact fluorescent lamps. Similar 
to downlights, they are available for re-
cessed or surface mounting or as pendant
fixtures.
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Sectional drawing of a 
recessed floor luminaire
for halogen reflector
lamps.

Comparison of shapes
and sizes of louvred
luminaires for different
lamps.

Louvred luminaire for
fluorescent lamps with
darklight reflector and
involute upper reflector.
Louvred luminaires can
be rectangular, square
or round.

Mounting options for
uplights and combined
uplight/downlight:
wall mounting, floor
mounting, recessed
floor mounting.

Wall-mounted combined
uplight and downlight
for PAR lamps.



3.3 Luminaires
3.32 Stationary luminaires

In their basic form louvred luminaires have
axially symmetrical light distribution. They
are available with cut-off angles of 30°
to 40° and a variety of beam characteristics,
so light distribution and glare limitation
can be selected to suit the respective re-
quirements. If a reduction in reflected
glare is required, louvred luminaires with
batwing distribution can be used. 
They emit light at predominantly low angles
with the result that very little light 
is emitted in the critical reflecting range.
Direct glare caused by louvred luminaires
can be controlled in a number of ways.
The simplest is the application of anti-dazzle
louvres to limit the distribution angle. 
Enhanced luminaire efficiency is best
achieved by light-controlling louvres. These
louvres can have a highly specular or matt
finish. Louvres with a matt finish provide
uniform surface luminance in line with the
luminance of the ceiling. In the case of
highly specular reflectors, the louvre within
the cut-off angle can appear to be dark,
but they do sometimes lead to unwanted
reflections in the louvre. A further means 
for controlling light in louvred luminaires
is by using prismatic diffusers.
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Different versions of
louvred luminaires
(from the top down-
wards): luminaire with
transverse louvres, lu-
minaire with parabolic
louvres, luminaire with
parabolic louvres and
prismatic lamp diffuser
for improving contrast
rendition, luminaire
with prismatic louvre.

Lamp arrangement in lou-
vred luminaires: standard
arrangement above the
transverse louvres (top
left). Lamp position to 
increase the cut-off angle
(centre left). Twin-lamp
version with lamps arran-
ged horizontally and verti-
cally (below left and top
right). Lateral position for
asymmetrical light distri-
bution (centre right). 
Twin-lamp version with
twin-louvre (below right).

Mounting options for
louvred luminaires: 
recessed ceiling, surface,
mounting on tracks,
walls, floor-standing or
pendant mounting.
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2.7 Luminaires
2.7.1 Stationary luminaires

Asymmetric louvred luminaires predo-
minantly radiate light in one direction
only. They can be used for the uniform
lighting of walls or to avoid glare caused 
by light projected onto windows or doors.

VDT louvred luminaires are designed for
use in spaces with computer workstations.
In Germany they must have a cut-off
angle of at least 30° along both main axes
and must not exceed an average lumi-
nance of 200 cd/m2 above the cut-off angle.
They are therefore generally equipped
with highly specular louvres. When using
positive contrast monitors higher lumi-
nances are permissible, in critical cases a
cut-off angle of 40° may be required.

Direct-indirect louvred luminaires are
suspended from the ceiling or mounted 
on the wall. They produce a direct compo-
nent on horizontal surfaces beneath 
the luminaire and at the same time light
the ceiling and provide diffuse ambient
lighting.
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Asymmetric louvred 
luminaires (from the top
down): the wall can 
be lit by tilting the
symmetrical reflector,
lighting using a wall-
washer with an ellipti-
cal side reflector.
Lighting without a wall
component (e.g. in the
vicinity of a window)
using a luminaire with
a flat side reflector.

Cut-off angle of 30°
(limiting angle 60°)
along both main axes
(above), cut-off angle
of 40° (limiting angle
50°) along both main
axes (below).

Typical light distribu-
tion curves for louvred
luminaires: direct lu-
minaire, direct-indirect
luminaire with a 
predominantly direct
component, direct-
indirect luminaire with
a predominantly 
indirect component,
indirect luminaire.
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Air-handing louvred luminaires are de-
signed to handle supply air and return air
and provide a more harmonious ceiling
layout. Air-handling louvred luminaires can
be provided with connections/outlets for
supply air, return air, or both supply air and
return air. 

2.7.1.4 Washlights

Washlights are designed to provide uni-
form lighting over extensive surfaces,
mainly walls, ceilings and floors, there-
fore. They are included in the group 
downlights and louvred luminaires, 
although washlights do have their own
luminaire forms.

Wallwashers illuminate walls and –
depending on how they are designed –
also a part of the floor. Stationary 
wallwashers are available as recessed 
and surface-mounted luminaires.
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Louvred luminaires
with air-return compo-
nent for negative 
pressure ceilings, for
funnelling return air 
off into extract air ducts
and for combined 
supply air and return
air handling.

Wallwashers for reflec-
tor lamps with a lens
to spread the light
beam and a darklight
reflector. Very little
light is directed onto
the floor, the wall
lighting is especially
uniform.

Wallwasher for compact
fluorescent lamps.

Wallwasher with ellip-
soidal reflector 
for halogen lamps.

Wallwasher with sculp-
ture lens and reflector
attachment for reflector
lamps.

Wallwasher for fluore-
scent lamps. The direct
light component is cut
off, the reflector con-
tour produces especially
uniform lighting over
the wall surface. In the
diagram below a sup-
plementary prismatic
diffuser below ceiling
level provides light 
directly from the top 
of the wall.

Cantilever-mounted 
wallwasher.
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Ceiling washlights are designed for
brightening or lighting ceilings
and for indirect ambient lighting. They
are installed above eye height on
the wall or suspended from the ceiling. 
Ceiling washlights are generally equipped
with tungsten halogen lamps for mains 
voltage or with high-pressure discharge
lamps.  

Floor washlights are mainly used for
lighting hallways and other circulation
zones. Floor washlights are mounted 
in or on the wall at relatively low levels.

2.7.1.5 Integral luminaires

Some forms of lighting use the architec-
tural elements as controlling components 
of the lighting. Typical examples are lumi-
nous ceilings, cove lighting or concealed
cornice lighting. Standard luminaires, e.g.
for fluorescent lamps or high-voltage 
tubular lamps can be used for such applica-
tions. 

As a rule, lighting that is integrated
into the architecture is inefficient and,
from a lighting engineering point of view,
difficult to control. For this reason it does
not play a significant role in the effective
lighting of spaces. Luminaires can be 
integrated into the architecture in order to 
accentuate architectural elements, e.g. 
to reveal contours. For this purpose they
are excellent.
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Different versions of
ceiling washlights:
wall-mounted, free-
standing luminaire or
pairs of luminaires 
mounted on a stand
and suspended version.

Different versions of
floor washlights: round
and square versions for
incandescent lamps 
or compact fluorescent
lamps, rectangular 
version for fluorescent
lamps. Luminaires integrated

into the architecture,
e.g. suspended ceiling
elements, coffered cei-
lings and vaulted 
ceilings and in wall
constructions.

Wall-mounted floor
washlight. The direct
light component is re-
stricted, the reflector
shape produces uni-
form lighting of the
floor.

Wall-mounted ceiling
washlight. The reflector
contours produce uni-
form ceiling lighting.
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2.7.2 Movable luminaires

In contrast to stationary luminaires movable
luminaires can be used in a variety of 
locations; they are generally used in track
systems or in light structures. Movable 
luminaires usually also allow changes 
in light direction, they are not confined 
to a fixed position, but can be adjusted and
repositioned as required.

2.7.2.1 Spotlights

Spotlights are the most common form of
movable luminaires. They illuminate a 
limited area, with the result that they are
rarely used for ambient lighting but pre-
dominantly for accent lighting. In view of
their flexibility with regard to mounting
position and light direction, they can 
be adjusted to meet changing requirements.

Spotlights are available in a variety 
of beam angles. Their narrow-beam light
distribution provides for the lighting 
of small areas from considerable distances,
whereas the wider light distribution 
inherent in wide-beam spotlights means
that a larger area can be illuminated using
a single spotlight. 

Spotlights are available for a wide range
of light sources. Since the aim is generally
to produce a clearly defined, narrow
beam, designers tend to opt for compact
light sources such as incandescent lamps,
halogen lamps and high-pressure discharge
lamps, occasionally also compact fluores-
cent lamps. Wide-beam spotlights
are mainly designed for larger lamps, such
as double-ended halogen lamps and
high-pressure discharge lamps or compact
fluorescent lamps, whereas point sources,
such as low-voltage halogen lamps or
metal halide lamps provide an especially
concentrated beam of light. 

Spotlights can be equipped with re-
flectors or reflector lamps. Some models
can be equipped with converging lenses or
Fresnel lenses to vary the beam angle.
Spotlights with projecting systems allow
a variety of different beam contours 
by the use of projection of masks or tem-
plates (gobos). 

Another characteristic of spotlights is
that they can be equipped with a wide
range of accessories or attachments, such
as flood or sculpture lenses, colour filters,
UV or infrared filters and a range of anti-
dazzle attachments, such as barn doors,
anti-dazzle cylinders, multigroove baffles
or honeycomb anti-dazzle screens.
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An especially wide beam
angle of approx. 90°
is characteristic for
floodlights designed
for the lighting of wall
surfaces.

Spotlights for low-
voltage halogen lamps
can be operated on
low-voltage tracks; the
transformer can be
mounted on the ceiling
or be in an exposed
position on the track
(above). When opera-
ting on mains voltage
tracks the transformer
is usually integrated
into the adapter or
mounted on the lumi-
naire (below).

In the case of spotlights
designed for accent
lighting the beam angle
can be varied by 
selecting from a range
of reflectors or reflec-
tor lamps. A distinction
is made between 
narrow beam angles 
of approx. 10° (spot)
and wide-beam angles
of approx. 30° (flood).
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2.7.2.2 Wallwashers

Wallwashers are not only available as
stationary luminaires, but also as movable
luminaires. In this case it is not so much
the light direction that is variable, but the
luminaire itself. On track, for example,
movablewallwashers can provide temporary
or permanent lighting on vertical surfaces.
Movable wallwashers are generally 
equipped with halogen lamps for mains
voltage, metal halide lamps or with 
fluorescent lamps (linearand compact types).
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Accessories for spot-
lights and projectors:
honeycomb anti-dazzle
screen, sculpture lens,
filter, anti-dazzle cylin-
der, barn doors.

Different versions of
stage-type projectors
(from the top down-
wards): condenser pro-
jector and ellipsoidal
projector with optical
systems for projecting
images, parabolic pro-
jector, projector for 
reflector lamps and
Fresnel projector with
variable beam angle.

Wallwashers for halogen
lamps, compact fluore-
scent lamps and linear
fluorescent lamps.

Cantilevers with inte-
gral transformer for
low-voltage spotlights;
wall-mounted (above)
and mounted on a par-
tition wall (centre).
Cantilevers for the 
mounting of light
structures and indivi-
dual luminaires (below).

Different versions of
movable wallwashers.
They can be adjusted
to different wall
heights and distances.
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2.7.3 Light structures

Light structures are systems comprising
modular elements that take integrated 
luminaires. Movable luminaires, e.g. spot-
lights, can be mounted and operated 
on light structures. They therefore allow 
a combination of stationary and movable
luminaires. 

Light structures can be formed of track,
lattice beams, tubular profiles or panels.
Their main feature is that they are modular
systems, comprising standardised basic
elements and a selection of connectors
that allow the construction of a wide 
variety of structures – from linear arran-
gements to extensive grids. Light structures
can therefore be incorporated into 
the surrounding architecture or themselves
create architectural structures; they are
designed to be highly functional lighting
installations blending in harmoniously with
their surroundings.

One sub-group of light structures are 
carrier systems with integral power 
supply. They are designed exclusively for
the mounting and operation of movable 
luminaires. They can be track or tubular 
or panel systems with integral track.

Carrier systems can be mounted 
directly onto walls and ceilings, or suspen-
ded from the ceiling. Carrier systems 
with a high load-bearing capacity are also
available as large-span structures.

In the strict sense of the word light
structures are characterised by the fact
that they contain integral luminaires;
if they also contain track or a series of
connection points, they are also able to 
take movable luminaires, as required. They
consist  of tubular or panel elements 
and are usually suspended from the ceiling.

Light structures frequently consist of
elements with integral louvred luminaires,
which can be used for direct lighting and
for indirect lighting by light reflected off
the ceiling. For accent lighting elements
with integral downlights or directional 
luminaires (frequently equipped with low-
voltage lamps) can be used; decorative 
effects can be produced by elements with
exposed incandescent or halogen lamps.
Other elements can take information signs.
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Carrier system with
downlight (top left),
louvred luminaire (top
right), ceiling wash-
lights (bottom left) and
uplight (bottom right).

Three-circuit track 
for mains voltage 
and single-phase 
low-voltage track.

Adapter with phase se-
lection switch for three-
circuit track.

Different types of light
structures: from track 
to large-span structures.

End cap, connector,
flexible connector,
L-connector, T-connector
and X-connector for
track.

Light structure; empty
profile with variety of
attachments: louvred
luminiares, downlights
(also loudspeakers,
connection points, etc.,
if required), wall-
washers, track, direc-
tional spotlights and
information signs.

Cross sections of light
structures showing a 
variety of profile designs.
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2.7.4 Secondary reflector luminaires

The widespread use of personal computer
workstations in modern-day office spaces
has led to a greater demand for improved
visual comfort, above all with regard to 
limiting direct glare and discomfort glare.
Glare limitation can be provided through
the use of VDT-approved luminaires, or
through the application of indirect lighting
installations. 

Exclusively indirect lighting that pro-
vides illumination of the ceiling will avoid
creating glare, but is otherwise ineffective
and difficult to control; it can produce
completely uniform, diffuse lighting
throughout the space. To create differen-
tiated lighting and provide a component 
of directed light, it is possible to combine
direct and indirect lighting components 
in a two-component lighting system. This
may consist of combining task lighting
with ceiling washlighting, or the use of
direct-indirect trunking systems. 

The use of secondary reflectors, which
is a relatively new development, makes 
for more comprehensive optical control.
This means that the ceiling, which repre-
sents an area of uncontrolled reflectance,
is replaced by a secondary reflector which
is integrated into the luminaire and
whose reflection properties and luminance
can be predetermined. The combination
of a primary and a secondary reflector
system produces a particularly versatile
luminaire, which is able to emit exclusively
indirect light as well as direct and indirect
light in a variety of ratios. This guarantees
a high degree of visual comfort, even
when extremely bright light sources such
as halogen lamps or metal halide lamps 
are used, and while still being possible to
produce differentiated lighting.

2.7.5 Fibre optic systems

Light guides, or optical fibres, allow light
to be transported at various lengths and
around bends and curves. The actual light
source may be located at a considerable 
distance from the light head. Optical fibres
made of glass are now so well developed
that adequate amounts of luminous flux
can now be transmitted along the fibres for
lighting applications.  

Fibre optics are used above all in loca-
tions where conventional lamps cannot 
be installed due to size, for safety reasons
or because maintenance costs would be ex-
orbitant. The especially small-dimensioned
fibre ends lend themselves perfectly 
to the application of miniaturised down-
lights or for decorative starry sky effects.
In the case of showcase lighting,  glass
display cases can be illuminated from the
plinth. Thermal load and the danger of
damaging the exhibits are also considera-
bly reduced due to the fact that the light
source is installed outside the showcase.

In the case of architectural models 
several light heads can be taken from one
strong central light source, allowing lumi-
naires to be applied to scale.
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Secondary reflector 
luminaire; rectangular
and square versions.

Direct-indirect and 
indirect secondary 
reflector luminaire.

Secondary reflector lu-
minaire with a parabolic
reflector for the direct
component and involute
secondary reflector
for the control of the
indirect component. 

Pendant direct-indirect
secondary reflector lu-
minaire.

Typical light guide fix-
tures (from the top 
downwards): down-
light with reflector,
downlight with lens
optics, directional spot-
light with reflector,
directional spotlight
with lens optics.

Fibre optic system
comprising projector,
flexible light guides
and individual light
heads for the ends of
the fibres. Inside the
projector the light
emitted by a low-
voltage halogen lamp 
is focussed onto the
Common End of the
bundle of fibres by 
means of an elliptical
reflector. The light is
then conveyed along
the individual light 
guides, and emitted at
the ends of the fibres
through the attached
light heads.

Rotationally symmetri-
cal secondary reflec-
tor luminaire for 
point sources (e.g. high-
pressure discharge
lamps). Illustrated 
versions with parabolic
reflector or lens system
for the direct component,
and a luminaire with a
secondary reflector only.
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Spotlights and wash-
lights whose design is
based on fundamental
geometrical forms.

Spotlights of different
designs and technical
performance.

The development of
low-voltage halogen
lamps allows the de-
sign of luminaires 
of especially compact 
dimensions, in parti-
cular for spotlights for
low-voltage track.
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Within a uniform de-
sign concept the con-
struction of luminaires
for a variety of light
sources and lighting
tasks leads to a wide
range of designs.

Stage projectors can 
be used for creating 
dramatic lighting 
effects, such as colour
effects and projections
in large spaces.
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