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ABSTRACT

This paper deals with the intelligent building mition system and integration DALI interface (D&
Adressable Lighting Interface) in a higher-rankifgiilding management system such as the European
Installation Bus (EIB). This combination opens up/faole new range of options to designers for thelligent
interconnection of various systems and save energy.

1. INTRODUCTION

ABB i-bus® is the intelligent building installatioaystem that meets the highest standards, beirfy bot
future-orientated and highly flexible. ABB i-bus®qvides increased security, economic efficiencyivemience
and flexibility, whether in office buildings, indgl plants or residential properties. Functionshsas lighting,
shutter control and heating can be individually@dd to the requirements of the user. Later changasbe
easily implemented.

DALI has now established itself as the digital ifaee standard for dimmable electronic control gear
(ECG). Among other things, two key characteristiomtributed to this development: DALI is far easier
handle than the familiar, standardised 1 - 10 Witetogy, and it has a much wider range of functions

2. MODERN BUILDING INSTALLATION WITH ABB i- bus®

With ABB i-bus®, you can carry out all the requirkdhctions from any location in the building. Itagso
possible to operate the installation remoterly,éeample via a mobile or the Internet. If seveuactions are to
be executed using a single command, this can b&eimgnted without problem. With central commands and
user-defined procedures, all the shutters camgxXample, be raised simultaneously, the constalntitig control
activated and each room regulated to a separafgetatare; all with a single push button action.

With ABB i-bus®, professional security functionsnche integrated into the building installation. écarity
control panel manages all security-related sigaals triggers alarms. The security control panel @so be
conveniently operated via the ABB i-bus®. Signals te displayed at any location or printed outavlagging
printer.

In building installations using ABB i-bus®, functie are not only executed via direct manual opanatio
Using closed-loop control systems, the user casgbeet an individual daily profile for the room tpemature or
the room lighting level can be constantly regulated required value. Time programs are recommeiioied
regularly recurring events. Shutters and blinds lwamaised automatically should the wind becomestoong.
ABB i-bus® monitors the building and can isolater £xample, electrical circuits in the event ofir for
monitor the energy consumption.

ABB i-bus® makes it possible for current informati@bout the building installation to be displayed
continually. You can see at a glance in which rotimaslights are switched on or which doors and winsl are
open. Measured values can be shown on a displaglanth signals inform you about possible dangengoimr
building.

If someone has forgotten to switch the light offuycan simply switch it off from the display terrain
without even having to walk up the stairs. You aamnitor your building via the telephone or the tntg. This
is the best way to remain constantly informed.



3. How does ABB i-bus® work?

EIB — one system has won through ABB i-bus® coroesis to the European system .European Installation
Bus. (EIB for short) which in the meantime is beinged all over the world. Since the EIBA (European
Installation Bus Association) merged with two otli&rropean organizations to form the Konnex Assammat
KNX has become the new standard in building teatapyl ABB i-bus® corresponds to both the EIB staddar
and the KNX standard.

With ABB i-bus®, electrical loads are not switchdidectly in the circuit with switches and push loug as
in conventional electrical installations (see Fig.1
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Fig.1: Conventional electrical installation

Commands are sent instead from sensors (e.g. @iéctpush buttons) on a twin-core data cable aed ar
received by actuators. The actuators then exebesetcommands, for example by switching the cir@ée
Fig.2).
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Fig.2: Electrical installation with ABB i-bus®

Sensors are, e.g. push buttons and switches, rbermostats, movement sensors, time switches, binary
inputs, zone terminals, current modules, analogyeits. Actuators are, e.g. binary outputs, dimmkgét
controllers, shutter actuators, universal concémtsadisplay units.

Electrical installations with ABB i-bus® offer theser numerous advantages:

» Electrical loads can be switched independenthhefdlectrical circuit (e.g. the light in the hallwva
can be operated from the lounge or from elsewhetlee house).

» Electrical loads can be switched by several sensotisout complicated two-way circuits or
remote-control switches.



« Functional associations between actuators and senaa be modified at any time and adapted to
individual requirements.

« All the functions can be programmed so that theyautomatically. Logic operations can also be
created (e.g. if the brightness level drops belogpecific value after 18:00, all the shutters are
lowered and the light in the hallway is switched.on

* The switching states of electrical loads can bpldiged.

4. DALI - standard with a future

The requirements for modern lighting technology exeremely varied. While previously lighting waslyn
required for visual tasks, nowadays factors suatbazfort, ambience, functionality and energy saang in the
foreground. Furthermore, a modern lighting systesnircreasingly being incorporated in the Facility
Management (maintenance and preparation manageofeth® building installation. Often, a complexhtig
management system is needed which meets the usihe gfremises. All these requirements are eithér no
adequately met by the traditional analogue eleditiitstallation or only with considerable effortdanost. The
DALI standard has emerged from this background. Maaufacturers from the lighting industry, primarihe
leading manufacturers of electronic ballasts, jdinegether to define a new standard for the digital
communication of a lighting system. This resulted the DALI protocol (Digital Addressable Lighting
Interface).

A two-core control cable which does not need tehielded is used for the exchange of informatiod an
transmission of the digital commands. It is notassary to take the polarity into account. The @miable must
not have any SELV characteristics (safety extradoltage).

A DALI power source (16 V DC) supplies the indivaduDALI devices, the DALI processor, controller,
control devices or modules which are responsibtenfanaging the scenes and groups in the DALI line.
separate relay or a calculation of the switchinggcity is not required as the switching relay tegnated in the
DALI ballast.

There are DALI devices (e.g. LED DALI converter, DIAswitch actuators) which consist internally of
several DALI devices and can only be addressed diammon DALI control cable. The internal DALI dess
have different individual DALI addresses and canaddressed individually via DALI. These devices ¢en
connected to the DALI-Gateway DG/S 8.1. The inteBWLI devices are detected and monitored. Theyncan
however be triggered individually. The control &rreed out globally. With DALI, a standard has bezeated
which meets the requirements of modern lightingptetogy due to its digital possibilities.

The essential functions of DALI are:

e Individual dimming speeds for each device

» Lightscenes with fade times

e Scene devices reach their final brightness valmelséaneously

» DALI ballasts have a dimming range of 1 to 100%

» DALI uses a logarithmic dimming curve correspondiadgiuman eye response;
»  Current brightness values and ON/OFF states cajuéeed

« Ballast and lamp faults are detected

* Behaviour in the event of a system fault can benddf

» Global control of all DALI devices (broadcast mode)

» Connection of a maximum of 64 ECG units to one dtine;

* Individually addressable ECG with assignment toaximum of 16 groups and 16 light schemes;
» Control line protected against polarity reversal;

» Use of standard installation cable, rather tharigpbus cable;

»  Switching and dimming via the control line, withadditional switching relays;



* Mains phase for the power supply independent ottmrol line.
»  Synchronous scheme transitions;

These features also offer the optimum prerequigitemtegration in higher ranking light control building
automation systems (Fig. 3). An interconnectiontho$ kind can easily be implemented with the aidthef
numerous gateway modules available.
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Fig.3 The DALI integration in higher ranking system

5. CONCLUSIONS

Dynamic light is the watchword of the future in neod lighting. Its growing acceptance is primarilyedto
three factors. First, the dimming of artificial figas a function of incoming daylight makes it pbkesto save
energy, thereby cutting energy costs by more tt@#h.55econd, dynamic light, especially in combinatiath
colour effects, is an ideal means of attractingratbn. Third, variable light permits the creatiohindividual
light schemes and atmospheric effects for diffelglications and moods. DALI has established fitsieice
1999 as a company-neutral interface standard. possible to control fluorescent lamps, incandestanps,
LEDs etc. via DALI, combine them into light scersesl to integrate them with the ABB i-bus® DALI-Gatey
DG/S 8.1 in the EIB / KNX building installation. €hDALI standard can be seen as a subsystem of moder
building system technology which links the compadseof lighting technology and is not dependent oe o
manufacturer.
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