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Technical Guide: Integrated, active systems 
in insulating glass units (IGU-IS)

2.0 Basics

Integrating a solar shading system into an 
insulating glass unit produces additional 
positive effects compared to individual 
systems.
A great variety of IGU-IS units have been 
successfully used for over 30 years and 
have proved their worth in the continuous 
operation of double and triple insulating 
glass units. 

The advantages are:
n	 	Variable privacy screening, anti-glare 

protection and solar shading, light 
guiding options

n	 	Easy installation in window, façade 
and partition wall systems

1.0 Introduction

This Technical Guide describes the 
planning, design criteria, manufacture, ap-
plication and use of systems integrated in 
insulating glass units. If followed and used 
according to the intended purpose, the 
Guide ensures long-term and trouble-free 
operation. This document is therefore the 
basis for applying IGU-IS systems for plan-
ners, fabricators and technical experts. 
The planning aid was prepared by “Arbeits-
kreis Systeme im SZR des Bundesverband 
Flachglas e. V.” (Working Group Systems 
in Cavities of the Federal Association for 
Architectural Glazing)
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n	 	Combination of glass unit with addi-
tional functions, e.g. fire protection, 
sound insulation

n	 Multi-functionality in one building trade
n	 	No additional cleaning costs for the 

curtain system
n	 Maintenance-free
n	 Protected against vandalism
n	 No annoying wind noises
n	 Easy integration into listed buildings
n	 	Integration into building automation 

systems (BUS systems, smart home, 
etc.)

2.1. Product types
2.1.1 What is a Venetian blind system? 
A Venetian blind system consists of opera-
ble aluminium slats which can be adjusted 
to control incident light and solar radiation. 
The slats can be raised, lowered and tilted. 
The shading and screening functions can 
therefore be adjusted as required. 
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2.1.2. What is a roller blind system? 
A roller blind system consists of a sheet 
of fabric/foil, which can be raised and 
lowered by rolling and offers different solar 
shading options depending on the material 
used. This sheet of material is wrapped 
around a roller tube which is either visible 
or integrated into a top profile. Glazing 
with roller blinds can be applied in the 
form of vertical as well as overhead/roof 
systems.

3.0 Building physics

The German Energy Performance Regu-
lation governs compliance with the limit 
values for thermal insulation in summer 
and winter. Due to the complexity of the 
subject it needs to be clearly explained 
to planners, because active solar shading 
devices (shielding in summer – opening in 
winter) offer the greatest variety of options 
when it comes to energy input.
Thermal insulation in winter requires 
the highest possible total solar energy 
transmittance (g-value) for achieving high 
solar gains, whereas thermal insulation 
in summer requires a (reduced) g-value 
adapted to individual requirements for an 
optimal room temperature. 
Solar shading with variable solar control 
systems can be customised to the indi-
vidual building physics and user-specific 
requirements.

2.1.3 What is a pleated blind? 
A pleated blind consists of horizontally 
pleated fabric/foil and operates in a 
concertina fashion to retract into and open 
from a stack. Protection against solar radi-
ation depends on the material used. 

2.2 Colour range
In addition to the standard colours,  
special colour shades are available. 
The colour effect is influenced by the 
intrinsic glass colour and the coatings 
applied to the glass.
For external façades only light colour 
shades with low solar absorption are  
used.

2.3 Additional functions
Specific insulating glass configurations 
provide for the following additional 
functions:
n	 Shaped panes (special shapes)
n	 	Glass combinations with functional 

films (e.g. thermal insulation and solar 
control)

n	 Printed and surface-treated glass
n	 Sound insulation
n	 Safety and security
n	 Fire safety
n	 Laser and radiation protection

BF-Bulletin 011 /2012 – Revision Index 1 – February 2020
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3.1 Thermal insulation in summer
The comfort of a room or building in sum-
mer depends not only on the temperature 
of the indoor air but also on:
n	 	the direct exposure of the occupied 

zone to sun
n	 the air humidity and air velocity
n	 the construction method and design
n	 	the surface temperatures of the sur-

rounding areas
n	 user behaviour

(Literature: EN ISO 7730)

The incident radiation on a transparent 
component is partly reflected and partly 
transmitted in the form of direct and 
diffuse solar radiation.

Calculation of thermal insulation in 
summer must include all elements of solar 
radiation. 
The evaluation must include solar trans-
mission, reflection and absorption. 

Three aspects are crucial to thermal insulation in summer:

Transmission
Solar transmittance

Transmission - e

How much solar radiation is transmitted 
by a component? 0 to 100 % or 0 to 1.

Reflection
Solar reflectance

Reflection - e

How much solar radiation is reflected by a 
component? 0 to 100 % or 0 to 1.

Absorption
Solar absorptance

Absorption - e

How much solar radiation is absorbed and 
heats the component? 0 to 100 % or 0 to 1.

3.1.1 g-value of the IGU
The characteristic quantity for calculating 
the total energy input through glazing 
is the g-value. The g-value indicates the 
proportion of solar radiation of the incident 
sunlight which is transmitted through the 
glazing into the room, and is determined in 
accordance with EN 410 or EN ISO 52022.

The g-value (Table 1, page 8) is defined as:
g = e + qi

e = solar transmittance
qi = secondary internal heat transfer factor
g = total solar energy transmittance

3.1.2 Total solar energy transmittance gtot 
Total solar energy transmittance of the 
glazing including solar shading gtot can be 
calculated in a simplified approach using the 
following equation.

  gtot = g * FC

  g = total solar energy transmittance of  
  the glazing

  gtot = Total solar energy transmittance of   
  the glazing including solar shading

  FC = shading factor for solar shading  
  devices according to DIN 4108-2

Active solar shading devices permit varying 
gtot-values ranging between the g-value of 
the insulating glass unit and the gtot-value of 
the entire system.

e = 48 %

qi = 12 %
 g = 60 %

 
Figure 2: Thermal insulation in summer

 
Figure 1: Total solar energy transmittance

Technical Guide: Integrated, active systems 
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3.1.3 Shading factor FC

The shading factor FC refers to the ratio 
of total solar energy transmittance (solar 
factor) of the combined IGU to that of 
the IGU alone. The shading factor FC may 
range from 0 (best theoretical solar shad-
ing) to 1 (no solar shading). The lower 
the FC factor, the more effective the solar 
shading and the lower the energy input. 
The FC factor of an IGU-IS varies with the 
type of coating and its position on the 
insulating glass unit. Calculation/evalua-
tion of the gtot value must be based on FC 
factors as set out in DIN 4108-2.

Example:
Double thermal-insulation glass:
g-value of glazing = 0.60
FC factor* according to DIN 4108-2 = 0.8
gtot = 0.60 x 0.8 = 0.48

* Alternatively, the FC factor (gtot/g) can 
be determined

FC =       =          = 0.20

Example:
Triple thermal-insulation glass:
g-value of glazing = 0.60
gtot value 0.08

FC =       =          = 0.13

 
Figure 2: Thermal insulation in summer

Table 8 from DIN 4108-2 lists the FC 

factors for mid-pane systems from 0.65 to 
0.90 according to colour and transparen-
cy. These values are more than safe and 
should be understood as maximum values. 
Footnote b to this table recommends 
accurate calculations to be carried out for 
solar shading devices enclosed between 
the panes of the glazing (mid-pane solar 
shading devices) because much more 
favourable values may result (see Figures 
4, 5, 6 and 7, page 6).

gtot

g
0.12
0.60

gtot

g
0.08
0.60
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3.1.4 Effectiveness of IGU-IS
The great advantage of active solar 
shading systems is their influence on solar 
energy input and daylight ratio.
Controlled daylight guiding systems reduce 
the use of artificial light. In practice, this 
gives rise to a more complex situation:
The effectiveness of the solar shading 

Example: gtot = 0.12
 Slats closed

Example: gtot = 0.08 at 60° solar angle
 Slat silver; 45° angle  

Example: gtot = 0.33 at 0° solar angle
 Slat silver; 45° angle

Example: gtot = 0.36
 Horizontal slat angle

devices illustrated in this example depends 
on the selected slat position, i.e. the user 
behaviour (Figures 4 and 5). 

What also needs to be taken into account 
is that the values change with the position 
of the sun and the associated angle of 
incidence (Figures 6 and 7). 

4.0 Product characteristics 
of IGU-IS

4.1 Glass configuration
Normal operating conditions must be such 
as to ensure the unhindered raising and 
lowering of the blind and tilting the blind 
to any desired position.
Contact between the solar shading system 
and the panes of the insulating glass unit 
cannot always be prevented. Adequate 
measures, e.g. glass dimensioning, 
control, etc. must be taken to prevent any 
damage to the solar shading system.
The product-specific characteristics of 
coated glass units must be taken into ac-
count to achieve an optimum effect when 
combined with the system unit. 

4.2 Structural design
All glass thickness calculations must be 
based on DIN 18008 Parts 1 + 2.This 
specifies e.g. types of glass, calculation 
methods and permissible deflections for 
the different applications.
Due to the special physical conditions of 
insulating glass units with devices installed 
in the cavities, there are additional param-
eters to consider for climatic loads, which 
require system-specific deflection limita-
tions. In some specific load cases, the 
panes deflect to the inside and/or outside, 
which may interfere with the functioning of 
the active elements.

 
Figure 4

 
Figure 5

 
Figure 6

 
Figure 7

Technical Guide: Integrated, active systems 
in insulating glass units (IGU-IS)
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Effect of climatic and wind loads
Climatic loads result from the pressure 
differences between the cavity and the 
surrounding atmosphere.
Influencing parameters to be taken into 
account for climatic loads are e.g.:
n	 Air pressure
n	 Temperature
n	 Pane size and shape
n	 IGU configuration

The limit values for pane deflection, loads 
and interaction of various factors must be 
specified during the glass design process 
to ensure the full operability of the installed 

Toughened safety glass

Thermal insulation coating

Solar shading system

Gas Filling

system. This does not affect the statutory 
requirements of DIN 18008. Vertical or 
horizontal installation also needs to be 
taken into account.
Heating of the solar shading systems may 
produce additional climatic loads. Glass 
design must take account of the increased 
temperature difference of the system in 
accordance with DIN 18008 - 1, Table 4. 

4.3 Edge seal design
The IGU edge seal must be in conformity 
with DIN EN 1279 Part 1–6 Glass in Build-
ing – Insulating glass units If climatic loads 
produce loads which increase the stresses 

in the system, the tensile load acting on 
the edge seal must be compensated by 
adequate design calculations (see DIN EN 
1279-1 6.1 Durability of insulating glass 
units). The glazing rebate system must 
be adjusted to the resulting edge seal 
dimensions.

The BF Bulletin provides further informa-
tion on IGU-IS.
n	 	BF-Bulletin 007/2010 

„Guideline to Assess the Visible  
Quality of Systems of Insulating Glass 
Units“

Figure 8: Effect of climatic and wind loads on double and triple IGUs.

Figure 9: Configuration of an IGU-IS
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System Venetian blind Pleated blind Roller blind

Size/area *

Min. width 400 400 400 400 350 350 350 350

Min. height 400 400 400 400 400 400 400 400

Max. area 4.5 m2 4.5 m2 4.5 m2 4.5 m2 2.4 m2 2.4 m2 2.4 m2 2.4 m2

Max. width 2500 2500 2500 2500 1300 1300 1300 1300

Max. height 3000 3000 3000 3000 3000 3000 2700 2700

Functions **

Raising / Lowering n n n n n n n n

Tilting / Pivoting n n

Technical characteristics

Ug value
as per EN 673, in W/m2K
n 0.03 thermal insulation layer/
solar control film, solar shading 
at top

1.2 0.7 1.2 0.7 1.1 0.6 1.2 **** 0.7 ****

g-valueglass
as per EN 410 
n 0.03 thermal insulation layer/ 
solar control film 
solar shading at top

0.60 0.50 0.60 0.50 0.60 0.50 0.55 0.47

gtot value ***
as per EN 52022-3, Venetian 
blind closed, slat colour silver,
depending on solar altitude angle

0.12 - 0.08 0.08 - 0.06

gtot value ***
as per EN 13363-2
foil closed, 
depending on foil type

0.12 - 0.03 0.11 - 0.03 0.12 - 0.03 0.11 - 0.03

gtot value *** 
as per EN 13363-2
Pleated blind closed
depending on pleated blind fabric

0.12 - 0.07 0.09 - 0.07

  *   The product-specific minimum and maximum dimensions must be agreed according to the specific project and specific manufacturer
  **   System-specific functional limitations may be encountered depending on size and aspect ratio
  ***   System-specific deviations in values may be encountered depending on the material used
  ****  Values are dependent on the tilt angle
  All values and characteristics of IGU-IS must be specified according to the individual manufacturer.

Examples of manufacturer-independent functional values

 
Table 1: Functional values

Technical Guide: Integrated, active systems 
in insulating glass units (IGU-IS)
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5.0 Glazing of IGU-IS

5.1 Requirements 
For glazing observe the BF Bulletin 022 
“Glazing Guideline“.

These and deviating glazing systems, e.g. 
structural glazing, bonded window sys-
tems, all-glass corners and glass joints, 
etc. must be agreed with the system 
manufacturer. Only the planner/designer 
and the executing window and façade 
manufacturer are in a position to decide 
on the effectiveness and suitability of 
the selected design, because it is their 
responsibility to ensure the proper oper-
ation of the overall glass system (IGU-IS) 
and the structure.

5.2 Glazing rebate design
When designing the glazing rebate, account 
must be taken of the fact that the overall 
glass thickness and edge seal height differ 
from those of conventional glass systems.

5.3 Blocking
In principle the blocks ensure the per-
pendicular installation of the glazing. 
Specific IGU-IS require the glazing rebate 
to provide space to integrate cable routing 
or system specific components.  However, 
a fully operable blocking of the glass unit 
in conformity with the regulations must be 
ensured, (see aso BIV TR 3).

5.4 Cable laying in the frame system
Cables should preferably be laid in the 
non-visible areas of the glazing rebates 
and be routed via the supporting construc-
tions (mullions-transoms) to the electrical 
installations of the building. Drill holes 
and openings in the frame systems and 
the penetration of sealing levels must not 
affect the performance of the window and 
façade system and may only be specified 
in consultation with the window/façade 
manufacturer. 

All drilled holes, recesses, edges, corners, 
etc. through or over which cables will be 
laid, must be designed in such a way that 
no damage to the cabling will result from 
installation and use. Use suitable cable 
leads. Care must be taken not to expose 
the cable to tensile stresses. Connect 
cables properly using extension cables 
and plug or crimp connections. Protect the 
connection from humidity.

Check the compatibility of the components 
used (plugs, cables, control units, drives, 
etc.) and have this confirmed by the system 
supplier if necessary.

The window contacts and transitions of 
e.g., side hung or tilt-and-turn units must 
preferably be located on the hinge side. 
The IGU-IS should be controlled in such 
a way that the blinds continue to operate 
properly during opening and closing 
operations or with the window in the tilted 
position. 

6.0 Storage, transport, 
installation, testing

6.1 Storage and transport
Storage and transport (vertical and 
horizontal) depend on the system and 
must be carried out as specified by the 
manufacturer. 
The blind/curtain must be transported 
only in the transport position specified 
by the manufacturer. See also BF Bulletin 
002/2008 “Guidelines for the handling 
of multi-pane insulating glass units”.

6.2 Installation and testing
Insulating glass units with IGU-IS must 
be installed so as to ensure their proper 
operation. After installation in fixed lights 
or casements, a system-related operational 
test must be conducted after adjustment 
and alignment of the insulating glass unit. 
Damage to or modification of the cables, 
cable terminals, cable connections and 
other system components located on or 
outside the insulating glass unit are not 
permitted.  These elements must be proper-
ly protected during storage, transport and 
installation. Each IGU-IS must be tested for 
proper operation during construction, mul-
tiple times if necessary. The manufacturer’s 
instructions must be followed. In addition 
to inspecting the elements themselves, this 
also involves the manufacturer’s operation-
al test of the IGU-IS.

6.3 Commissioning
Active IGU-IS must be tested and com-
missioned under the general conditions 
of normal use. System-specific notes for 
operation must be handed over to the end 
customer. “Instructions for operation and 
use” must be handed over to the end user.

BF-Bulletin 011 /2012 – Revision Index 1 – February 2020



10

Example of building automation

Bus system 
with BCS
(building control 
system)

°C

Brightness sensor

Door contact

Light

Heating / AC Alarm system

Temperature sensorGlass breakage detector

Push buttons

7.0 General operating  
options and control concepts

7.1 Operating options 
Moving the slats enables a rapid change 
from shading with the slats in the tilted 
position to full room illumination with the 
slats in the horizontal position. There are 
a range of ways for operating the Venetian 
blind system, divided into two main cate-
gories: electrical and manual.

Manual operation is by cord, wand/rod, 
chain, crank, etc. Electrical operation 
offers the following options: Individual or 
group motor control, infra-red remote con-
trol, temperature or solar sensor, timers 
and BUS systems. A wide range of con-
nections and combinations is possible.

User behaviour, particularly the frequency 
and intervals of the control commands 
(raising/lowering and slat angle position), 
influences the service life of the complex 
mechanical and electrical components. 

Any major deviation from normal use 
may result in greater wear and tear of 
the drives and material and reduce the 
service life of any type of solar shading 
system.

The type and scope of the control com-
mands must be agreed with the system 
manufacturer as early as in the design 
and planning stage.
Simple operation e.g., using push buttons 
enables the user to directly influence the 
functions of the system. In addition or 
alternatively, the functional settings of the 
blind/foil (IGU-IS) can be controlled by 
building automation. 
The IGU-IS control unit may consist of 
individual motor control, group control or 
master control units, depending on the 
design concept. Control options for time, 
climate, sun, temperature, etc. can be set 
manually using a BUS control unit, e.g. 
KNX/Smart Home.

7.2 Components
1.   Power pack (transformer) with a low 

voltage output (usually 24 V DC)
2.  Control unit, whose design determines 

the control functions
3. IGU-IS

The system consists of a minimum of a 
power pack, operating element and IGU-IS
1.   The power pack adjusts the voltage 

from the building network (230 V AC) to 
the required direct voltage of 24 V DC. 
The precise design in terms of capacity 
and size of the power packs depends 
on the capacity and size of the IGU-IS 
used.

2. a) Simple operation by push button
 b)  Operation by automatic master 

control
 c)  Incorporation into a building control 

system (BCS) in conjunction with 
light, air conditioning and ventila-
tion or connection to smart home 
systems.

3.   Depending on system e.g., roller blind, 
Venetian blind, screen.

 
Figure 10: Building automation

Technical Guide: Integrated, active systems 
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7.3 Interfaces 
The interfaces for connection to the in-
house control system must be specified 
according to the project-related require-
ments. Planning of the connection points 
must be detailed in the specifications. The 
interfaces should preferably be inside the 
room, easy to fit, readily accessible and 
located in such areas as:
n	 Dado trunking
n	 Suspended ceilings
n	 Cavity floor
n	 Flush/surface-mounted sockets
An operational test with visual inspection 
requires an interface in the immediate 
vicinity of the glazed unit. 

7.4 Acceptance and operability test
Check and record the operability during the 
individual processing steps. After installa-
tion into the frame construction the IGU-IS 
unit and the interfaces to the electrical 
systems must be checked for proper opera-
tion (acceptance record or similar).

Record the individual operability tests. 
Observe the provisions of the German 
Building Code for acceptance, e.g. VOB 
(Construction Contract Procedures), BGB 
(German Civil Code).

Rules and regulations
Evidence of the fitness for purpose of 
the IGU-IS has been provided in accord-
ance with the standard provisions and 
requirements and the Test Guideline VE 07 
(current version) of the ift-Rosenheim.

 
Figure 11: Representation of basic connection

A:   230 V power supply
B:   24 V DC supply
C:   Connected line to IGU-IS

Schematic representation of basic connection

1:  Power pack / transformer
2:  Control unit 
3:  IGU-IS

230 V
AC

A B

1 2 3

C
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