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Modern buildings
today can no
longer do without high-performance solar protection or glare
shields and daylight control systems. The systems play an outstanding role for
the utilisation of
healthy and natural daylight, as
well as for living
comfort, safety and health, and they must become
an integral component of a modern building shell in
conjunction with window and facade systems. With
the advanced development of window, facade and
glazing systems, the integration of solar protection/
glare shield and daylight systems is not only becoming increasingly better, but also more demanding. This provides excellent opportunities of doing
sustainable business for competent manufacturers.
If the design and erection yearn for energy-efficient
buildings, but even energy-related refurbishing, the
requirements of physical construction-related characteristics of solar protection products have also become stricter. The EnEV, too, demands verification for
protection against summer heat in Articles 3 and 4.
This is why, apart from the resistance to wind loads,
even the total energy transmittance gtotal for the combination of glazing and solar protection as well as the
additional thermal resistance R have been specified
as mandated characteristics in the new product standard for exterior shutters. These must be tested and
verified, and then specified in the construction product declaration (CPD) and in the CE mark.
The gtotal value is not the only characteristic of solar
protection, but it must always be considered together
with the glazing. Incidentally, this also applies to the
reduction factor Fc. Hence, the manufacturers should
specify the gtotal value with the associated glass combination in order to enable meaningful building plan© ift Rosenheim 2015 | Special Show „More than light and shade!“

ning and design. This is particularly true of complex
glazing with large-area designs and structures. For
this purpose, the gtotal value can best be determined
with the help of the calorimetric measurement method. ift Rosenheim has all necessary measurement,
testing and simulation methods at its disposal to
support the manufacturers for determining the parameters required for wind load, gtotal and R. This is also
applicable to the input data that is necessary for the
calculation, for example, the degree of solar radiation
transmission and reflection as well as the degree of
light transmission and light reflection.
Innovative products of high-quality manufacturers
shall be showcased at the special show, with which
solar protection/glare shield and daylight control can
be implemented easily and effectively. This includes
an interior glare shield, a facade element with fixed,
cooled slats for shade, energy gain and temperature
regulation in the building envelope, internal film roller blinds, integrated blinds with internal brushless
motor, daylight control jalousies, a multifunctional
window system with light channeling modules and
solar shading/glare protection as well an as an internal sun shading system as exhaust air system.
On all days of the trade fair, ift experts will be at your
service with their know-how to respond to your queries on determining the necessary parameters and verification, as well as the CE mark. In this way, the joint
Special Show by ift Rosenheim and the Landesmesse
Stuttgart (LMS) makes a significant contribution for
the practical implementation of normative requirements, the presentation of innovative product solutions as well as the importance of solar protection/
glare shields and daylight control for energy-efficient
and more comfortable buildings.

Prof. Ulrich Sieberath, Director of ift Rosenheim
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Solar protection ‒ More than light and shade!
Comfort, energy efficiency and safety by technology,
functionality and quality
Efficient buildings today can no longer do without
powerful sunshades/glare shields and daylight systems, and there are greater requirements being specified for windows and doors than merely "closing
the opening". The systems must be capable of more
than just providing colour and design or sealing off
a room in order to be convincing. For the evaluation
of the partly very complex systems, architects, engineers and producers need the relevant technical parameters as well as the technical/scientific, normative

Fig. 1

Solar protection systems must meet diverse requirements
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and statutory requirements. The European product
standards, too, take this into consideration, and demand meaningful characteristic values, for example,
the total solar energy transmittance (solar factor)
gtotal in the revised product standard FprEN
13659:2014 for shutters and external Venetian blinds.
Systems for solar protection and for utilising natural
and healthy daylight play a prominent role for living
comfort, security and health of the users. This is why
these systems, in conjunction with window and
facade systems, must become an integral constituent of a modern building shell in order to
achieve substantial reduction in the enormous
energy consumption for air conditioning and
lighting. With the advanced development of window, facade and glazing systems, the integration
of sunshade/glare shield and daylight systems is
becoming increasingly easier and better. The facade affects the living comfort and the energy efficiency of buildings to a considerable extent, and
it is very important for sustainable and energyefficient buildings. The interactions of thermal/
solar protection and daylight use are complex and
somewhat contrary. Glass, windows and facades
must be considered in a holistic manner with respect to their characteristics pertaining to building
physics, and the effect on the heating, ventilation
and air conditioning (HVAC) equipment as well as
the provision of daylight or artificial light must be
taken into consideration.
Furthermore, a variety of window, facade and
glazing systems with integrated sunshades/glare
shields and daylight systems, solar protection with
glazing and photovoltaic systems are available. In
addition to the structural requirements installation and fixing systems, software and control systems and verified sustainability criteria are relevant for proper and smart buildings.
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1 Holistic planning of solar shading,
glare control, etc.
The technical options, however, are not being considered or under-utilised by architects in several modern construction trends. Nevertheless, for the planning, production and installation of powerful systems,
what you need is significantly more than sheer information and characteristic values of resistance to wind
load or on colour and design. For solar shading systems, even specifications on the effect of solar protection (gtotal value), regulations on daylight supply (light
channelling), thermal protection (ΔR value), burglar
resistance, UV resistance, abrasion, protection against
dust/sand need to be considered. The standard draft
FprEN 13659 also contributes to this for exterior shutters or closures and places significantly more technical
demands on the manufacturer now than ever before.
In many European countries there is an exclusive
emphasis on thermal insulation in winter, in other
words, keeping U values as low as possible. But even
in temperate zones such as in Germany, attention
also needs to be given to thermal insulation in summer (solar shading): cooling loads need to be kept to
a minimum or avoided altogether, as they can have a
negative impact on a building‘s energy performance,
particularly if the energy used for cooling comes
from non-renewable sources. The requirements for
thermal insulation, solar shading and daylight utilisation are complex and in some cases mutually exclusive. During the heating season, for example, glass g
values need to be as high as possible to allow maximum use to be made of the available solar gains. But
in summer and mid-seasons , they need to be low to
prevent overheating of the rooms in the building. A
holistic approach is therefore called for when designing glass facades and solar shading systems.
Things get really interesting when the time comes to
design an air conditioning system (or decide whether
or not one is needed at all) – because for their decision-making the architect or planner will need accurate, reliable data for the complete facade/solar
shading system.
The overall aim of solar shading devices is to reduce
the amount of solar radiation entering a building in
order to create a pleasant indoor climate at all times
of year and day. However, all of the following objectives need to be considered:
• Reducing solar irradiation to ensure pleasant indoor temperatures,
• Ensuring vision from inside to outside,
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• Ensuring sufficient daylight utilisation to keep artificial lighting to a minimum,
• Protecting against glare and avoiding direct exposure of people to solar radiation, particularly at
computer workstations; night privacy,
• Avoiding high temperatures on the internal surfaces of glass.
Internal thermal and visual comforts are very subjective, varying widely from user to user. They also depend on a broad range of factors such as the solar radiation at a given time (due to position of sun, cloud
cover), the external temperature, any natural shading
(buildings, trees, etc.), transparent areas of the building (design, size, compass direction and inclination),
the g values of glass and solar shading, air change
and type of ventilation, nocturnal cooling, internal
heat sources (people, computers, artificial lighting),
building services (types of control, air conditioning),
room size, and the heat storage capacity of internal
and external components. Thermal and visual comforts are described in terms of operative temperature
(a combination of the air temperature and the thermal radiation emitted by the surfaces enclosing the
room), and the availability of glare-free light. The influence of internal heat sources, in particular, should
not be underestimated: just one additional PC workstation can increase the thermal load in a room by
up to 270 W. Even the demands made by users for a
comfortable indoor climate are different. Different internal temperatures are acceptable for administrative
buildings as compared to living spaces or workshops.
A temperature range of 25-27 °C is considered to represent an acceptable level of thermal comfort in administrative and non-residential buildings (ISO 7730,
DIN 4108-2:2003-07).
Products that are suitable and appropriate are described by the following product standards:
• FprEN 13659 "Shutters and external Venetian blinds"
• EN 13120 "Internal blinds"
• FprEN 13561 "External blinds and awnings"

2 Requirements, regulation and
standards
Designing and planning heat protection in summer
is a mandatory task for new buildings and it has been
specified as task for design and planning in the Energy Efficiency Regulation (EnEV) 2013. DIN 4108-2 specifies the boundary conditions and verification procedures to be used for the design and planning. For
© ift Rosenheim 2015 | Special Show „More than light and shade!“
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the task of planning and designing heat protection in
summer for residential and non-residential buildings,
the designer may carry out a simplified procedure

based on solar gain values or alternatively, a dynamic
building simulation. DIN 4108-2 contains the necessary boundary conditions for simulation.

Table 1
Important
characteristic
data and verifications for
sunshades/
glare shields
and daylight
systems
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Table 1 (continuation)

Important characteristic data and verifications for sunshades/glare shields and daylight systems

3 Design principles as per DIN 4108-2
In the simplified method for determining the total
solar energy transmittance (g) of glass and a solar
shading device, gtotal is the product of the g value
of the glass and the reduction factor (Fc) for the solar shading. Here Fc is not constant for a given solar
Page 4 of 26

shading device, but depends on the glass used.
Conservative values for Fc are given in DIN 4108-2
and DIN V 18599. For residential and non-residential
buildings and large glazed surfaces, gtotal needs to be
considered and determined more accurately. More
precise values can be obtained by performing calculations for the individual glass and solar shading
© ift Rosenheim 2015 | Special Show „More than light and shade!“
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components and for the complete system (EN 13363,
ISO 15099). This yields lower g values which do not
include the safety factors of the tabulated method.
The reference values for the reduction factors Fc of
solar protection devices in Table 7 of DIN 4108-2 now
differentiate, in fact, between two-layer and threelayer thermal glazing as well as solar control glass but
specification of concrete manufacturer information
on the gtot value leads to better design principles. It
is often not taken into consideration that the Fc value
relevant for the design calculation depends on the
combination of glass and solar protection, i.e. it is not
a constant parameter of the additional solar protection system. The Fc values are often transferred and
used indiscriminately, with the result that, in practice,
the outcome often leads to non-optimised design
solutions. As far as the Fc value is concerned, deviations of up to 20 % are possible in case of exterior solar protection depending on the glazing and surface
property of the solar protection.

simplified method arrives at more realistic results. In
principle, the method according to DIN 4108-2 leads
to stricter requirements of solar protection of residential and non-residential buildings.
It is important to note that DIN 4108-2 only sets out
minimum requirements, which will not necessarily
ensure that a system provides adequate thermal
insulation in summer under all circumstances. For
greater requirements of comfort, the designer specifies stricter or additional measures to ensure user
comfort.
Non-residential buildings have more complex thermal comfort and daylight utilisation requirements
than residential ones, so their building services need
to be planned with greater precision. The simplified
verification according to DIN 4108-2 is therefore
only suitable to a limited extent for non-residential
buildings; it is advisable to use more precise, more
engineering-based methods here. This is why the
boundary conditions for building simulation calculations are specified in DIN 4108-2 in Section 8.4.2.

4 Solar gain value method
The simplified method of DIN 4108-2 is at least
maintained for the most unfavourable conditions
and it specifies a maximum permissible value for
the solar gain Szul depending on the design, climatic
zone, window orientation/tilt etc. The solar shading
measures chosen by the designer are merged on the
basis of the g value of the glazing, window area and
the reduction factor Fc for solar shading into a solar
gain value. This should not exceed the maximum
permissible solar gain value. The perceptible consequences of global warming are also taken into consideration in the intensification of the requirements
prescribed in the upcoming EnEV 2016 and DIN 41082. Both codes of rules and regulations are applicable
to new buildings as well as expanded structures or
new building parts within the purview of EnEV. By revising DIN 4108-2, you can now also take passive cooling or increased night ventilation into consideration.
The ES.04 guidance sheet that has been worked out
by ift Rosenheim and VFF also provide assistance for
verification in this connection.
The simplified method in the version of DIN 4108-2
earlier evaluated the reqired sun protection with a
window surface area less than 50 % based on facade area too "strictly" and with larger window surface
area proportion too "leniently". This error in evaluation has now been corrected, which means that the
© ift Rosenheim 2015 | Special Show „More than light and shade!“

5 Calculation of solar shading – System
window/facade and solar shading
Planners need reliable, precise characteristic values
for evaluating solar shading systems. One of the most
important of these is the total solar energy transmittance – g or gtotal (value for glass in combination with
solar shading). Exact calculation of solar protection
properties with insulated glazing is possible with the
parameters of solar transmittance and reflectance.
The energy distribution across the various wavelengths also needs to be considered: Almost 50 % of
energy transmitted is within the visible range; hence
any solar shading system must inevitably reduce the
amount of daylight entering the building.
The solar protection effect of a facade (gtotal value)
should be obtained in as much detail as possible, and
best by measuring the individual components made
of glass and solar shading, and a calculation of the
overall system (EN 13363, ISO 15099). The light-related characteristics necessary and the g value of glass
are determined in accordance with EN 410.
These are determined based on the spectral properties of the glazing and the solar shading facilities, and
taking the curtain opening, back ventilation and the
height of the gaps and the air density into considePage 5 of 26
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Fig. 2
g value in combination
with solar shading and
glazing

ration. The characteristic values are the requirement
for detailed calculation of the thermal comfort and
thus, the prevention of summer-related overheating
in non-residential buildings.
Calorimetric measurement, in which the component
is irradiated with artificial sunlight, provides a good
supplement for a complex and selective angular or
solar shading system. Thus, even angle-dependent g
values as well as the critical interior surface temperatures of the facade may be determined for worst-case
scenarios with high outdoor temperatures and maximum solar radiation for any location and installation
condition.

6 Calculation method as per EN 13363
For simple solar shading/glass systems, DIN EN
13363-1 offers a simple, flexible method for determining gtotal using integral data for the glass and the
solar shading system; no spectral data is needed for
the solar shading system. Generally the data provided by the manufacturer for the glass and the solar
shading system can be used. In other words, it gives
more conservative values for determining the cooling load of a building than the more complex and
hence more precise methods in EN 13363-2. The calculation according to EN 13363-1 requires the following input data:
g:
Ug:

Total energy transmittance of glass as per EN
410,
Thermal transmittance of glass as per EN 410,
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τeB:
ρeB:

Transmittance of solar shading device in the
solar wavelength range,
Reflectance (internal/external side of solar
shading device in solar wavelength range.

Additional parameters are necessary for the calculation of the light transmittance:
τvB:
ρvB:
τv:
ρv:

Transmittance of the solar protection equipment in the visible range,
Reflectance (indoor/outdoor) of the solar protection in the visible range,
Transmittance of the glazing in the visible range,
Reflectance (indoor/outdoor) of the glazing in
the visible range.

EN 13363-2 offers more detailed calculation methods
for assessing solar shading devices combined with
glazing systems. These are particularly suitable for
complex systems, as they take into account not only
the spectral properties of the glass, the solar shading
devices, but also the openness factor of the fabric,
ventilation, and the height of the apertures. With
these characteristic values, a planner is in a position
to perform reliable calculations relating to summer
overheating and winter thermal comfort. Based on
the complex relationships involved, this method requires numerical simulation.
Venetian blind systems can be calculated with sufficient accuracy in accordance with EN 13363-2, Annex
A, based on the spectral reflectance of the slats and
the geometric data.

© ift Rosenheim 2015 | Special Show „More than light and shade!“
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Table 2 Comparison of methods for calculating gtotal (EN 4108, EN 13363 Parts 1+2)

7 Sample design of multi-layer
insulated glass units with partial
screen printing
Printing on glass with ceramic paints, which primarily absorb the solar radiation is another technique
that allows glass to be used as both an architectural
design element and a solar shading element. Here,
screen prints combined with a thermal insulation or
solar control layer are applied to position 2 of an IGU.
The screen print also provides glare control. The relationship between the g value of the glass and the
degree of coverage of the screen print can essentially be considered to be linear. Besides the degree of
coverage, the g value is also dependent on the type
of coating and the colour of the screen printing ink.
It is important to determine the surface temperature
on the internal side of the glass, which is the result of
absorption and which considerably influences thermal comfort. Calorimetric measurement techniques
are an effective means of characterising printed glass
systems.
For optimising the g value of the insulated glass unit,
it is important to apply the absorbent screen printing,
possibly on the outdoor side, as in the case of optimised insulated glass construction, before the first
© ift Rosenheim 2015 | Special Show „More than light and shade!“

infrared-reflecting coating, in order to minimise the
secondary heat dissipation of the solar radiation absorbed towards the inside (see figure 3).

8 Solar shading systems
Fixed and adjustable solar shading and glare control
systems and different types of solar control glass have
advanced in recent years and a wide variety of these
products are now available: for example printed glass;
electrochromic glass with variable transmittance;
new kinds of products based on innovative materials; surface coatings; and even PV modules for actually generating energy. Not just their solar shading
properties, but also their fitness for use needs to be
considered. Modern external solar shading systems
can withstand considerably higher wind speeds than
their predecessors – up to force 7. Some products
have even been tested up to force 9-10, and are thus
storm-resistant.
Solar control glazing has also advanced, and today‘s
products now feature highly selective neutral coatings that combine high light transmittance with low
g values.
Page 7 of 26
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Fig. 3

Optimisation and characteristic values of solar control glazing with screen print (Source: Sottas SA)

9 External blinds and shutters (Venetian blinds) according to FprEN 13659
External blinds and shutters – for example external
Venetian blinds, roller shutters, wing shutters, Venetian shutters, concertina shutters and sliding panel
shutters – are all tried-and-tested ways of providing
effective solar shading. However, they can often restrict the amount of daylight entering the building,
making artificial lighting necessary. All of these systems are either angular-selective or adjustable systems that can be positioned and adjusted in various ways for different use stage scenarios, and are
therefore very effective. They do not have a fixed g
Page 8 of 26

value, however, because this depends on the angle
of the elements and the solar angle of incidence. To
obtain the characteristic values required for precise
planning, it is therefore necessary to measure or calculate the g value for a variety of typical application
scenarios and the positions of the sun occurring at
the place of use, because the best possible g value
alone does not allow sufficiently accurate building
planning. Simulating all possible element angles, on
the other hand, is too time-consuming and therefore
rarely done in practice. For countries with moderate
climatic zones, the positions of the sun of 0°, 30° and
60° are generally adequate. More accurate positions
© ift Rosenheim 2015 | Special Show „More than light and shade!“
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Fig. 4

Typical slat positions used for more precise determination of g values

of the sun can be obtained with diagrams of the sun
positions. The following factors also influence the
temperature in the cavity and on the internal surface,
and hence also the g value (heat flow, or qi):
• Installation situation (vertical or roof glazing) and
orientation of facade,
• Incident radiation and solar angle of incidence,
• Type and position of coating,
• Absorptance of installation details and colour of
slats,
• Type of ventilation,
• Thermal surface resistance inwards and outwards,
• Internal and external temperatures.
In addition to luminous and thermal requirements,
which are generally defined by the architect or planner, assemblers also need to consider numerous other
factors when selecting and installing solar shading
devices. These requirements are set out in the product standard FprEN 13659 (Shutters – performance
requirements including safety). According to the product standard, CE marking is mandatory and must be
taken into account during the design/planning, installation and use of external blinds and shutters. The
standard identifies wind resistance, total solar energy
transmittance gtot and additional thermal resistance
ΔR as a mandated characteristic. The wind resistance
© ift Rosenheim 2015 | Special Show „More than light and shade!“

must be determined by testing
according to EN
1932. A number of
"resistance to wind
load" classes apply,
each denoting a
different level of
performance. Calculation of wind
pressure and assignment of the relevant wind resistance classes are
based on Annex B
of FprEN 13659. Information on classification and calls for
tenders, and practical examples, can
be found in the ift
Guideline AB-01/1
(Recommendations
for the use of external blinds and shutters).

The other characteristics listed in FprEN 13659 are
not mandated (tab. 2), i.e. values can be determined
and declared for these characteristics if desired. They
are not governed by building supervisory regulations and refer to: resistance to snow load, operating
forces, misuse operations, edge loading of wing shutters, burglar resistance of locking devices, mechanical durability, safety in use or durability (col-our fastness, degradation of aspect, resistance to breakage,
resistance to corrosion and dimensional stability).

10 Roller shutters, sliding and folding
shutters as temporary thermal
insulation (TTI)
Even the Uw value can be improved for roller shutters,
sliding panel shutters and folding panel shutters,
particularly for older windows and glazing, with the
help of suitable materials and construction-related
measures. Exterior shutters according to FprEN 13659
serve as temporary thermal insulation during the
cold hours of the night. They are used relatively rarely
during the day, since the occupant would like to have
natural daylight and visual contact with the outside
world. Apart from energy savings, even the thermal
comfort improves since the inside surface temperaPage 9 of 26
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tures rise. The potential savings can be determined
easily by taking the climate-related influences into
consideration. In this manner, depending on the climate, energy savings of about 140 kWh/annum per
square metre can be achieved by temporary thermal
insulation (TTI) that is retrofitted on an old window
with single glazing (window type 1). In order not to
have to take diverse influences of the building into
account for the calculation of the energy savings, it
is meaningful to carry out simulation in accordance
with EN ISO 13790 based on the single room model
according to DIN EN ISO 13791. Determining the potential energy savings can be simplified in this way
and the evaluation of a TTI can be done according to
the following factors:
1. Air-tightness of the temporary thermal insulation
(TTI) (Static air layer and thermal transmittance
values),
2. Thermal insulation value of the TTI (thermal insulation resistance and radiation behaviour by using
infrared-reflecting coatings on the surface),
3. Level of thermal insulation of the existing exterior
wall and the window/glazing,
4. Climatic conditions (period of sunshine and outdoor temperatures during the heating periods),
5. Type of control and closing period (fixed times or
according to daylight period).

Fig. 5

Apart from the calculation of energy savings depending on the climate, it is also meaningful to consider
the improvement in the thermal transmittance ΔUW
since this is the parameter that is popular with architects, manufacturers and building owners.
The improvement by temporary thermal insulation
(TTI) depends on the thermal transmittance of the exterior shutter ΔR, that depends considerably on the
air permeability (total of the surrounding joints etot)
and the thermal insulation value of the roller shutter
curtain Rsh. The thermal transmittance of a roller shutter curtain Rsh or another exterior shutter must be
specified by the manufacturer. The value can be determined by testing in accordance with the hot box
method in line with EN ISO 12567-1 or by calculation
in accordance with EN ISO 10077-2. The coating of an
interior shutter with an infrared-reflecting coating on
the side facing the window is taken into consideration by the k factor, which depends on the emissivity
ε of the coating and is then multiplied with ΔR.

For accurate calculation of the energy savings potential at the building level, it is necessary to know the
existing climatic data (sunshine duration, outdoor
temperatures), the design of the existing building
and the windows (insulation standard, thermal storage mass) as well as
the heater equipment
(reduction at night).
Local phenomena such
as "cold sinking", foggy
regions or higher wind
speeds can, of course,
not be considered here.
Taking the climatic influences into consideration (global radiation,
temperature data as
well as the position of
the sun), with the climatic data from Meteonorm), the potential
energy savings can be
determined quite accurately. The building
influences are simulated in accordance with
EN ISO 13790 based on
the single room model
according to DIN EN ISO
13791 and can be provided as a service by ift
Rosenheim
for the most
Schematic diagram of temporary thermal insulation with thermal transmittance Rsh and the
diverse climatic regions.
joints etot (air-tightness)
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Fig. 6

The coefficient of heat transfer ΔUW in W/m²K for a window (1.23 m x 1.48m, frame proportion 30 %, UW = 2.8 W/(m²∙K)) in combination
with temporary thermal insulation (TTI) depends on the thermal transmittance of the roller shutter curtain Rsh and the air-tightness class
according to EN 13125 (Source: ift Technical information WA-23/1)

Fig. 7

Energy savings by using aluminium roller shutters, with Rsh = 0.02 m²K/W and air-tightness class 4 for four window types and the
locations Würzburg, Minsk, Moscow and Kiev depending on the air-tightness class (Source: ift Technical information WA-23/1)
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11 Internal blinds and shutters according
to EN 13120 and visual comfort
Interior shutters such as jalousies, Venetian blinds,
shading blinds, draw tapes, pleating, retractable and
panel curtains, interior window shutters and rolling
systems have not only decorative tasks for interior
design, but also assume important functional tasks
such as thermal insulation, total energy transmittance or glare shield, which can no longer be undertaken satisfactorily by exterior solar shading.
Interior shutters must fulfil the most diverse tasks,
for example, the force to operate and design of the
control element, mechanical service life (repeated
operation cycles), safety of use (protection against
strangulation and crushing), hygiene, health and the
environment, thermal transmittance, total solar energy transmittance gtot as well as the appearance (flexibility of slats for interior jalousies, deviations from
the shape, dimensional deviations horizontally and
vertically).
It is particularly tricky to ensure anti-glare feature in
combination with adequate daylight supply. Often,
the solar protection has a dazzling effect, since the
values of light density at the window are more than
4000 cd/m² and make it difficult to work at a monitor
screen. A glare can often be avoided only by using
an additional interior anti-glare protection or selective angular solar shading systems. Visual discomfort,
however, can also occur with closed or too bright

Fig. 8

solar shading, if sunlight shines directly on windows
and facades and the solar disc stands out and spots of
sunlight form on the ground and on furniture. Moreover, a very high value of light density is yielded with
contrasts between the solar shading facility and the
ambient surfaces.
Interior shutters that are meant to serve as glare
shields according to DIN EN 14500, must control the
degree of light density, reduce the light contrast between zones within the field of vision and prevent
disturbing reflections on devices with screens. This is
why it is ideal to have a combination of solar shading
and glare shield, especially for workplaces having
screens. The glare shield in accordance with EN 14500
is determined on the basis of the parameters, diffuse
light transmittance for vertical incidence of radiation
(τv, n-dif) and the normal light transmittance for normal
incidence of radiation (τv, n-n).
Another important aspect is restricting the entry of
solar heat. Shutters can be classified with respect
to their thermal comfort property and thus, according to their performance capability according to
EN 14501. In the process, the parameters of the total solar energy transmittance gtot and the secondary
heat flow (qi) are dependent on the overall system,
glazing and shutters. Reference glazing has been defined for comparable classification in EN 14501, with
the help of which the calculation in accordance with
EN 13363 can be done. The efficacy of the interior

Glare despite exterior solar protection?
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Fig. 9
Determining the
Fc value according to DIN 4108-6
for interior solar
protection depending on the
glazing

shutter is highly dependent on the solar reflectance
of the shutter and the associated glazing. Since the
non-reflected solar radiation contributes to solar gain
on account of absorption, interior shutters, in general, are less effective than exterior ones.
Apart from the thermal and visual comfort, the improvement in the thermal transmittance ΔR is another
task of the interior shutter, since in the closed position, there is an additional thermal transmittance (ΔR
in m²K/W) that depends on the layer of air between
the glazing and the shutter and the emission capacity of the surface facing the glass. With the help of
sophisticated material selection (thermal insulation)
and a shutter to the glass/window that is as air-tight
as possible, energy consumption values can be reduced. However, the heating source (heater) should
not lie between the interior shutter and the window.
A peculiarity of interior shutters is the "risk of strangulation" by ropes, chains, straps, ball chains etc. that
are accessible from inside, since tragic instances of
death have been recorded in the past, especially of
children. This is why the manufacturer has to plan a
risk analysis and customary safety devices and equipment to guard against strangulation in accordance
with Annex C. Hazards caused by motor operation
are described in Annex B.
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12 Angular-selective systems
Angular selective systems designate products that
change their transmittance considerably depending
on the angle of incidence of solar radiation. Examples
of fixed angular-selective systems include prismatic
films, prismatic acrylic glass panels, metal laths and
systems featuring specially-shaped stainless steel
laths. These systems are generally also used for daylight control. They function by blocking or preferentially transmitting solar radiation coming from a specific incident angle. Fixed angular-selective systems
are often adapted to the geometry of the facade and
building to which they are fitted. The total solar energy
transmittance for these systems should be determined
at least for the most unfavourable angle of incidence
of solar radiation. However, other angles of incidence
may be of interest for detailed design and planning.
Adjustable systems – which should ideally be used
with a control system – can be adapted to the position of the sun at different times of year and day and
thus allow selective blocking of the sun and direct
glare. Standard concave slats have improved in recent years: examples include the Genius, Retro, Retrolux and Retrosolar slats, whose geometry permits
both an improved solar shading and glare protection
effect, and good vision – dependent, however, on the
angularity of the slats. The slats can also be perforated to improve vision from the inside to the outside.
Page 13 of 26
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Fig. 10

g value of angular-selective systems as a function of slat angle

13 Daylight quality and
health

Fig. 11

Mode of operation of angular selective systems (Source: RETROsolar, Dr. H. Köster)
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Apart from the thermal criteria,
light quality is the second important factor. New research results
establish increasingly clearly the
great influence of natural daylight on the physical and emotional health of human beings.
Medical studies prove that daylight regulate the metabolism,
suppresses the production of
melatonin (sleep hormone), activates the "feel good hormones"
such as serotonin and noradrenalin, improves the defence mechanisms, controls the sleeping/
waking up rhythm and enhances
the performance and learning
capability. This alone establishes
the enormous significance of daylight for our well-being and the
performance at work. In the light
of these facts, all energy-related
and construction-related aspects
should be relegated to the background. However, it also means,
of course, that the disturbing influences of dazzling effects and
overheating in summer must be
avoided.
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the facade be controlled. Nonetheless, on 85 % of the days,
daylight of at least 5,000 lux is
made available. This is adequate
to illuminate most rooms, if
there is no interference from
shadows by buildings, plants
or contamination of the glazing
and with severe contamination
inside and outside, the daylight
can be reduced up to 50 %.
The following principles may be
assumed as the basis for initial
rough design and planning:
•

Colour-neutral glazing with
light transmittance of about
65 % bis 75 %,
Fig. 12 Plenty of light and blue sky in the house creates a good mood and is healthy
•
Normally designed rooms
(Source: Velux)
(ratio width : depth is about
1 : 2),
• Width of the window front
is approximately equivalent to the room width
and should be about 20 % of the room area,
The intensity of light outdoors disperses very intensely and ranges from 5,000 to more than 100,000 lux,
• Width and height of the windows is about 1.5 m to
and thus, requires that the light intensity through
2.5 m, parapet height about 0.90 m and top edge

Fig. 13

By light control systems (slats), the lighting of a classroom at sufficient daylight can be controlled well. Above: without slats; middle:
dazzle in the area of the window; below: optimal illumination (Source: alware - Ingenieurbüro Bauphysik und Gebäudesimulation,
Braunschweig)
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of the window close to the ceiling. No division in
the glass by sash bars,
• As less shadowing as possible by obstructions or
plants,
• Integrated design and planning of solar protection, glare shields and daylight control.
Ensuring freedom from glare and sufficient daylight
availability is not simple, but necessary. Light quality is assessed in terms of its ability to facilitate good
visual perception, and its biological effects. The optimal illuminance level for performing visual tasks
is between 2000 lx and 4000 lx; minimum values
(500 lx)for nominal illuminance and additional requirements can be found in the relevant standards
(EN 12464, DIN 5034 and DIN 5035).
The following factors are important in good light
planning:
• Absolute amount of daylight (quantity),
• Gradation/distribution of daylight in the room
(daylight factor),
• Solar shading (g value as an indicator of the effectiveness of solar shading,
• Visual perception conditions; direct glare; glare by
reflection),
• Visual contact with the outside (transparency),
• Turn-off times for artificial light.
The luminance at a window can often reach more
than 4000 cd/m², impairing work at monitors even
despite the fact that a solar shading system is in
place. In these cases glare can often only be prevented by an additional glare control or angular-selective
shading device that blocks direct solar radiation but
still allows sufficient indirect, glare-free light to enter
the room. If the sun shines directly onto a window or
facade, light transmission can result in building users
experiencing visual discomfort even when the solar
shading or glare protection device is closed: the solar disc can become visible and sunlight spots can
appear on floors and furniture. Excessive luminance
values can also result in strong contrasts between the
solar shading device and its surroundings.

14 Solar gains versus solar shading
The level of solar radiation is particularly high in summer. However, the outdoor temperatures are generally so high that it is not necessary to provide heating
within the building and the solar gain for heating
Page 16 of 26

the building cannot be used. The result: uncomfortably high temperatures inside. Even in spring and
autumn, all the solar gains can no longer be utilised.
Trapping the excess amount of energy is the job of
efficient solar shading.
There are multiple options for this purpose. Solar
shading glazing units are static systems with a low,
stable g value. They reduce solar gains even when
these are needed. External, and possibly variable,
solar shading systems are the most effective, since
they reduce the solar radiation even before it enters
the building. However, they have the disadvantage
of being exposed to weathering, and must possibly
be protected by wind guards against destruction during a storm. There are systems, however, which can
withstand high wind loads. Another subject is that of
maintenance and cleaning where applicable. Systems
that are installed in the intermediate space between
the layers of a glazing unit do not suffer from such
disadvantages. These are protected against damage
and pollution but must have high durability since the
solar shading is no longer accessible for maintenance
and repair.
Solar shading installed inside a room is least effective,
especially when it has been planned subsequently as
a makeshift arrangement, since, in this case, the radiation is already inside the room. Here, only those
systems that reflect the radiation outside provide
satisfactory levels of performance. In addition to the
classical systems mentioned above, there is also a
range of innovative developments in the field of solar
shading such as e.g. electro-chromic glazing, photovoltaic modules with only partial module usage and
customized vertical blinds systems, which also serve
as light guidance systems.
DIN 4108 and DIN V 18599 contain design specifications for a "comfortable interior climate" and the utilisation of solar gains. However, the requirements specified for solar shading are minimum requirements,
which do not always ensure comfortable and cosy
interior climate.
To summarize, it must be pointed out that passive
systems, too, can only play a supporting role. During
the hot phases with tropical outdoor temperatures
over a long time period, even a solar shading system
cannot ensure that the interior temperature is below
the outdoor temperature. Measures for cooling at
night with the help of a ventilation concept can be
supportive.
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15 Energy Label for windows
The European Eco-Design Guideline and the EU Directive 2010/30/EU will extend the obligation to display
an energy label to all energy consumption-related products in future. Hence, windows and their associated
solar shading devices now also need to be assessed.
This means that all factors influencing the energy performance of a window now need to be summarised
using a ”consumer-friendly” and simple energy label.
Energy gain, energy loss and daylight utilisation must
all be taken into account according to their respective
importance. Hence the product’s energy performance
not just in winter (heating season) but also in summer (cooling season) needs to be evaluated. The label
should take account of the following factors.
• Energy efficiency in winter and summer,
• Any solar shading devices,
• Daylight utilisation, comfort and health considerations,
• Fitness for use and safety in use.
There is widespread consensus on the requirements
forming the basis of the evaluation process: it should
be based on simple, transparent, verifiable, scientifically determined input variables, it should not present any barrier to trade or innovation, and it should
be uncomplicated and inexpensive. This will be particularly appropriate for the refurbishment of residential buildings, for which it is generally not worth
carrying out a detailed analysis.
The evaluation procedure developed by ift Rosenheim
is based on ISO 18292 (Energy perfor-mance of fenestration systems for residential buildings – Calculation
procedure). Here, a reference building is used to determine heat losses and solar gains, and energy performance indices for the heating and cooling seasons are
derived from these. The product is then rated according
to energy efficiency classes. The average effective solar
radiation and average temperature difference can be
determined via simulation calculations. Climatic conditions differ so greatly between summer and winter seasons that a single value is not sufficient here; ISO 18292
thus specifies two values for energy performance (EP),
one for the heating and one for the cooling season.
EPH: energy performance of the heating season
EPC: energy performance of the cooling season
The problem posed by the different climatic conditions
across Germany and – more problematic still – across Europe is circumvented by defining an "aver-age climate",
based on the same idea as the "average orientation".
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Fig. 14 Product classification by an Energy Label
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This avoids the problem of needing to identify boundaries between climatic zones, and allows a simple product label to be produced based on just two categories:
EPH and EPC. The label also includes a Daylight Potential value (as per ISO 18292). Recommendations for use
can then be given to take account of real-life climatic
and installation conditions, in order to select the most
economical option. The Energy Label developed by ift
Rosenheim makes fast, consumer-friendly evaluation
possible. ift Rosenheim has also developed an online
tool for ease of calculation (www.ift-service.de).

16 Summary
Optimal utilisation of solar energy and the availability of daylight can only be achieved by integra-

Fig. 15

ted design and planning of windows, glass, solar protection and glare shields in a manner that is energyefficient, cost-effective and sustainable. This also
includes systems for daylight control, which distribute the light available optimally in the depth of the
room, enhance visual comfort and reduce the cost
of electricity for artificial lighting. The use of automatically controllable systems, and the design and
planning of the associated controller, need to be
optimised further, in any case, during the utilisation
phase, to enable other potential for energy savings.
Thermal comfort is possible even with large glass
surface areas, if this is taken into consideration during
the design and planning phase. Hence, the principle
for the design and planning of facades, building
services (utilities management) and illumination
must not be an "either-or" approach, but an "as-wellas" situation.

Schematic diagram of a modern window element with sunshade and daylight control
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Co-exhibitors

Product

SilverScreen 2 % is the ultimate solution for sun-, heat- and lightcontrolling.

Provider

Durach GmbH
Alte Bahnlinie 20
D–88299 Leutkirch-Friesenhofen
Phone: +49 7567 9 88 84-0
Fax:
+49 7567 9 88 84-20
Email: info@durach.com
www.durach.com

Verosol Fabrics B.V.
Kiefte 17
NL–7151 HZ Eibergen
Phone: +31 54 54 63-333
Fax:
+31 54 54 63-329
www.verosol.com

Product description
A filmy aluminium cover on the textile highly reflects
the solar irradiation and ensures an extremly low
thermal emission in the building. It offers the lowest
emission on the screen market. Thereby the heat
transfer can be decreased, so the energy consumption is reduced in the summer as well as in the winter.
That will get you significant reductions in energy
costs (air conditioning and heating) and therefore
also a reduction of the CO2 emissions.
SilverScreen provides you an excellent view through
and gives the architecture of each building a modern
style: Function in accordance with design!
SilverScreen is manufactured with ISO 14001 international environmental standard. Further it is certified
by Oeko-Tex and Greenguard.
In short: SilverScreen is the ultimate solution.
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Co-exhibitors

Product

erfitherm® facade element with fixed, cooled slats for shade, energy gain and
temperature regulation in the building envelope

Provider

Erfis GmbH
Flughafenstraße 12
D–99092 Erfurt

EVOLUTION OF GLASS

Phone: +49 361 48 68-003
www.erfis.de

Product description
The erfitherm® facade element allows large areas of
the building envelope to be used for capturing and
utilising thermal energy. It is a slatted, facade-integrated element containing fixed slats that intercept
a portion of the solar radiation incident on a building
(shade), absorbing it as thermal energy. The slats
are shaped and arranged in such a way as to disrupt
occupants' field of view less than in conventional
solar shading systems.
The slats are cooled; this in turn cools the building
envelope, while at the same time allowing the thermal energy gained to be fed into the building services
network. In cold weather, the process is reversed:
thermal energy that was stored previously is introduced into the slats, in order to warm the building
envelope. This can considerably reduce the amount
of energy required for air conditioning.
Thanks to erfitherm®'s simple design, the additional
costs required to install it in the facade very quickly
pay themselves back. Over the long term it also reduces the costs of running the building.
erfitherm® facade elements are for integration either
in front of, or within, the facade glass configuration,
and are coupled with the building services network
via a coolant.
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Co-exhibitors

Product

Internal film roller blinds
Effective sun and glare protection systems made of
highly reflective transparent film

Provider

MULTIFILM Sonnen- und
Blendschutz GmbH
Hohensteiner Straße 30 und 32
D–09212 Limbach-Oberfrohna
Phone: +49 3722 770-50
Fax:
+49 3722 770-5 77
Email: info@multifilm.de
www.multifilm.de

Product description
MULTIFILM® is one of the leading manufacturers of
custom-made sun and glare protection systems.
"Core piece" of the blinds is a aluminium coated
transparent polyester film. It reflects more than 80 %
of the solar radiation back to the outside. In combination with the glazing, g-values of ca. 10 % can be
gained. This perceivably minimizes heat build-up inside the room. In winter the roller blinds act against
the thermal loss through the window; the U-value of
the glass will be improved by up to 31 %. The annual
energy requirement can be reduced by nearly 40 %.
Furthermore the film protects optimally against glare
and thanks to its transparency the clear view to the
outside is ensured.
MULTIFILM® film roller blinds are available with electric or manual operation and in sizes up to 3 x 8 m.
They are weather-independent, maintenance-free
and long-living.
Opposite pull blind with bus capable SMI motor
• Intelligent motors allow exact positioning and
synchronization of the blinds
• Comfortable operation by mobile devices
• Opposite pull blind: two opposing blinds (springloaded roller blind and electrical counter traction)
keep the film always tight and allow shading of
inclinded glazing
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Co-exhibitors

Product

ScreenLine system SL27MB is an integrated blind
with internal brushless motor

Provider

Pellini SpA
Via Fusari, 19
26845 Codogno (LO), Italy
Phone: +39 0377-466411
Fax:
+39 0377-436001
Email: info@pellini.net
www.pelliniscreenline.net

Product description
System SL27MB is an integrated blind with an
internal motor, which allows venetian blinds to be
raised/lowered or tilted and pleated or pleated blackout blinds to be raised or lowered. The lack of brushes
in the motor makes the system extremely silent, reliable and long-lasting: it is certified by ift Rosenheim
for over 216,000 complete cycles and 59,000 with UV
irradation according to guideline VE-07/2.
Main features and advantages:
• 20 / 22 / 27 / 29 / 32 mm cavities available
• wam edge spacer bars supplied as standard for 20,
22 and 29 mm cavities
• accuracy of slat orientation and perfect slat synchronisation of several blinds
• high-performance gears
• large feasibility chart even for narrow widths
• software can be updated from PC and connected
for diagnostic purposes
• integration with Building Management and Home
Automation Systems
• two control options: 2-wire (standard) or 3-wire
(bidirectional control, with possibility of feedback
on the blind position, sun tracking, etc.)
• control by push-button, radio remote control and
mobile devices
• corner key with integrated connectors
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Co-exhibitors

Product

RETROFlex®
RETROLux®

Provider

Dokumentationsband zur ift Sonderschau

RETROSolar

„Mehr als Licht und Schatten!“

IHR
LOGO

Gesellschaft für Tageslichtsysteme mbH
Danziger Str. 51
D–55606 Kirn
Phone: +49 6752 91-20 79
Fax:
+49 6752 91-20 80
Email: info@retrosolar.de
www.retrosolar.de

Firma
RETROSolar
Gesellschaft für Tageslichtsysteme mbH
Danziger Str. 51
D-55606 Kirn
T.: +49 (0) 6752 91 20 79
F.: +49 (0) 6752 91 20 80
info@retrosolar.de www.retrosolar.de

Product description

Daylight blinds produced by RETROSolar patented by Dr. H. Köster are
characterized by the simultaneity of:
- very low SHGC-values
- improved daylight illumination
- optimized visual transmission
Energy savings up to 25 €/m²a are archieved by better daylight autonomy
and reduced cooling loads.
The RETRO-louvers are distinguished by optical, high-quality surfaces with
monoreflective charcteristics.

Mircro prism structured
mirrors
Fragmented parabola

Daylight blinds produced by RETROSolar
patented by Dr. H.
Köster are characterized by the simultaneity of:
• very low SHGCvalues
• improved daylight
illumination
• optimized visual
transmission

Angle of incidence 1 =
Angle of reflection 2

1
2

RETROFlex®

Energy savings up to
25 €/m²a are achieved
by better daylight autonomy and reduced
cooling loads.

Su

n

RETROreflector

Lightshelf

RETROLux®

The RETRO-louvers
are distinguished by
optical, high-quality
surfaces with monoreflective charcteristics.
Holder of patents:
Dr.-Ing. Helmut Köster
Köster Lichtplanung
Karl-Bieber-Höhe 15
60437 Frankfurt a. M.
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fensterbau/frontale 2012 – Sonderschau
„Energiewende – Energie sparen + gewinnen mit Fenstern, Fassaden und Glas“

Phone: +49 69
50 74ift640
© Copyright
Rosenheim, 1/2012
Fax: +49 69 50 74 650
Email: info@koester-lichtplanung.de
www.koester-lichtplanung.de
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Co-exhibitors

Product

SOFTLINE 70 MB (Multibox)

Provider

VEKA AG
Dieselstraße 8
D–48324 Sendenhorst
Phone: +49 2526 29-0
Fax: +49 2526 29-3710
Email: info@veka.com
www.veka.com

Product description
The SOFTLINE 70 MB window system is a window
design inspired by the operating principle of a box
window.
The system consists of a frame of 170 mm in width
with inner and outer sash level. The system has a
distance of 68 mm between the two levels for the
integration of system-specific components. On the
outer side, the window system can be equipped with
a parallel action sash or the like, the interior sash
being fitted with a turn or tilt/turn function.
Depending on the glazing design, heat transmission
coefficients of up to 0.48 W/(m2K) are possible,
with a heat transmission coefficient of the frame of
0.70 W/(m2K).
The integration of ventilation elements with heat
recovery or light channelling modules reduces the
energy requirement for the heating and lighting of
buildings, thus leading to an amortization of the window system already after 10 years despite extra costs.
Furthermore, the solar input during the summer
months is reduced, thus improving the protection
against excessive summer warmth and the cosiness.
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Product

Internal sun shading system as exhaust air system

Provider

WAREMA Renkhoff SE
Hans-Wilhelm-Renkhoff-Straße 2
D–97828 Marktheidenfeld
Phone: +49 9391 20-0
Fax:
+49 9391 20-4299
Email: info@warema.de
www.warema.de

Product description
The exhaust air is not withdrawn at the ceiling, but is
led through the gap between glazing and ZIP-guided
roller blind which is attached at the room side. The
air flow which passes by the glazing and the roller
blind and has approximately room temperature cools
its surface. The heat accumulation which has occurred in the intermediate space is suctioned upwards through the ceiling. This prevents the heat
which has occurred due to absorption of the solar
radiation from being emitted into the room due to
convection and radiation. A low emitting layer on the
inside of the fabric supports this effect. The WAREMA
SecuTex fabric A2 which has been developed for this
purpose provides the user with a view to the outside.
Part of the exhaust air is also drawn in through the
openings in the fabric which leads to an additional
cooling of the fabric surface. The user can individually
adjust the height of the sun shading product ‒
depending on the degree of glare.
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