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The evolution of modern architecture is inextricably linked to the advancement of building automation systems. As
global energy standards become increasingly stringent, the demand for intelligent, responsive infrastructure has
shifted from a luxury to a fundamental engineering requirement. B.E.G. LUXOMAT stands at the forefront of this
transition, providing specialized technology products such as motion detectors, occupancy sensors, and
sophisticated control interfaces that define the 'buildings of the future.' These systems are designed not merely for
convenience but as a critical component of energy-efficient management, utilizing protocols like DALI and KNXto
optimize lighting, HVAC, and security operations.

The Core Mechanics of Detection: PIR and Beyond

At the heart of the B.E.G. LUXOMAT product line lies the Passive Infrared (PIR)sensor. Understanding the
physics of PIR is essential for any technical implementation. Unlike active sensors that emit energy, a PIR sensor
measures infrared light radiating from objects in its field of view. When a heat source, such as a human body,
moves across the detection zones, the sensor detects a change in the infrared profile and triggers a response.

The Role of Fresnel Lenses

To maximize the efficacy of a PIR sensor, B.E.G. employs advanced Fresnel lenses. These lenses divide the
detection area into multiple segments or 'zones." As an occupant moves from one zone to another, the sensor
registers a high-to-low signal fluctuation. The density of these zones determines the sensitivity of the detector; for
example, occupancy sensors designed for office environments feature high-density lens arrays to detect even
minor movements, such as typing on a keyboard.

Occupancy vs. Motion Detection

While often used interchangeably, B.E.G. differentiates between motion and occupancy detection based on
sensitivity and light measurement. Motion detectors (like the LC-Click series) are typically used for transitional
areas like footpaths or gateways, whereas occupancy sensors are equipped with constant light regulation,
monitoring both movement and ambient light levels to ensure that artificial lighting is only utilized when natural light
falls below a specific Lux threshold.

Technical Deep-Dive into the DALI-LINK System

One of the most significant innovations in the B.E.G. ecosystem is the DALI-LINKsystem. The Digital Addressable
Lighting Interface (DALI) is a standardized protocol (IEC 62386) that allows for the individual control of luminaires
and sensors. B.E.G. LUXOMAT&reg;net DALI-LINK simplifies this complexity through a Bluetooth-enabled interface.

Component Integration and Configuration

The DALI-LINK system allows for the configuration of components via a mobile application. This is a paradigm shift
from traditional manual potentiometers. Through the application, technicians can perform:



e Grouping: Assigning specific sensors to control specific luminaire groups without physical rewiring.

e Scene Setting: Defining lighting levels for specific tasks (e.g., presentation mode vs. work mode).

¢ Hysteresis Adjustment: Fine-tuning the delay between motion cessation and light deactivation to prevent
unnecessary switching cycles.

Addressing and Logic

In a DALI-LINK environment, each component possesses a unique address. This allows for bidirectional
communication. The sensor sends occupancy data to the controller, which can then query the status of the ballast.
This digital feedback loop is essential for predictive maintenance, as the system can report lamp failures or driver
errors directly to the management interface.

KNX Integration and Environmental Monitoring

For large-scale commercial applications, the KNX protocol remains the gold standard for interoperability. The
B.E.G. Luxomat 93806 KNX controller exemplifies the integration of multi-modal sensing. This device is not
merely a motion sensor; it is a WS-VOC-HVAC-KNXunit, capable of monitoring Volatile Organic Compounds
(VOC) and managing HVAC systems.

The Importance of VOC Sensing

Indoor air quality (IAQ) is a critical metric for occupant health and productivity. The 93806 sensor monitors the
concentration of VOCs—gases emitted from solids or liquids, including cleaning agents, carpets, and human
metabolism. In a KNX ecosystem, when VOC levels exceed a programmed threshold (measured in parts per billion
or ppm CO2 equivalent), the sensor sends a telegram to the building's ventilation system to increase fresh air
intake.

KNX Technical Specifications (93806)

The technical parameters of the 93806 sensor illustrate the precision required in building automation:
e Dimensions: 55 x 55 x 26 mm, designed for standard switch inserts.
e Power Input: Typically 12 mA, highlighting the low-power nature of the KNX bus.

« Degree of Protection: IP20, suitable for indoor environments.
¢ Protection Class: Class lll, ensuring safety through low-voltage operation.

Technical Comparison: DALI-LINK vs. KNX vs. Standalone

Choosing the correct B.E.G. system requires an analysis of scale, complexity, and specific building goals. The
following table provides a comparison of the three primary implementation strategies.



Feature Standalone (e.g., LC- DALI-LINK KNX (e.g., 93806)

Click)
Communication None (Relay-based) Digital (DALI Protocol) Bus System (KNX Protocol)
Configuration Manual Potentiometers Smartphone App ETS Software
(Bluetooth)

Scalability Low (Point-to-point) Medium (Up to 64 devices) High (Thousands of
devices)

Integration Lighting only Lighting & Multi-sensors HVAC, Blinds, Lighting,
Security

Wiring Standard Mains (240V) 2-wire DALI Bus 2-wire KNX Bus

Practical Implementation and Engineering Calculations

Successful deployment of B.E.G. Luxomat sensors requires precise engineering calculations. A common error is
failing to account for the tangential vs. radial approach of the occupant.

Detection Geometry

Sensitivity is highest when an occupant moves tangentially (across the detection zones). Sensitivity is lowest

when moving radially(directly toward or away from the sensor). When designing a sensor layout, the 'Range’
specified in the datasheet must be adjusted based on the expected path of travel. For a sensor with a 10m
tangential range, the radial range might only be 4m to 6m.

Lux Calculation and Constant Light Regulation

Constant light regulation is a key feature of B.E.G. occupancy sensors. The goal is to maintain a constant light level
(e.g., 500 Lux) on the desk surface by dimming the artificial lights in response to sunlight. The formula for the
required dimming level is expressed as:

L<sub>Total</sub> = L<sub>Natural</sub> + (L<sub>Artificial</sub> &times; D%)

Where L<sub>Total</sub> is the target Lux, L<sub>Natural</sub> is the current ambient light, and D% is the
dimming percentage. The sensor's internal photodiode continuously monitors L<sub>Natural</sub> and adjusts D%
via the DALI or KNX bus to minimize power consumption.

Advanced Security Applications: The LC-Click Series

While internal occupancy is vital for energy, external security is handled by specialized units like the B.E.G.
Luxomat Mains 240v Security Lighting PIRs. The LC-Click series is designed for rugged environments like
gateways and footpaths. These units feature:

* Creep Zone Protection: An additional lens facing downward to prevent intruders from ‘crawling' under the
sensor's field of view.

¢ Adjustable Head: The ability to tilt and turn the sensor head allows for precise masking of adjacent properties
or busy streets to avoid false triggers.

¢ |P54 Rating: Protection against dust splashes and rain, ensuring longevity in outdoor installations.



Troubleshooting and Operational Optimization

Even the most advanced B.E.G. sensors can underperform if environmental factors are ignored. Here are common
failure modes and their technical solutions:

1. False Triggering (Ghosting)

Cause: Thermal air currents from HVAC vents or sudden temperature changes on surfaces.Solution:Use '‘Blind’
stickers provided by B.E.G. to mask the specific lens segments facing the heat source. Alternatively, adjust the
sensitivity setting via the app or potentiometer.

2. Short Lamp Life

Cause: High-frequency switching of non-LED lamps or inadequate delay settings.Solution: Increase the Time
Delay (follow-up time) to at least 15 minutes in areas with frequent but brief occupancy. For DALI systems, ensure
Soft Start is enabled to reduce inrush current on luminaires.

3. Communication Timeouts (KNX/DALI)

Cause: Excessive cable lengths resulting in voltage drops or electromagnetic interference (EMI).Solution:Ensure
DALI cable runs do not exceed 300m (using 1.5mm&sup?2; cable). For KNX, verify that the bus power supply is not
overloaded beyond its mA rating.

The Broader Implications for Sustainable Infrastructure

The integration of sensors like the B.E.G. Luxomat WS-VOC-HVAC-KNX represents a shift toward Holistic

Building Management. By consolidating motion, light, and air quality sensing into a single device, we reduce the
‘ceiling clutter' of modern buildings while simultaneously lowering the carbon footprint. The data generated by these
sensors is no longer siloed; in a modern Smart Building, the occupancy data from a PIR sensor can be used by the
security system for intruder detection, by the HVAC system for airflow modulation, and by the facility management
team for desk-usage analytics.

As we move toward 2030 and beyond, the role of individual building solutionsbecomes paramount. The
automated buildings of the future will rely on the granular data provided by B.E.G. sensors to balance the
competing needs of human comfort and environmental stewardship. The technical depth of these systems—from
the specific 12mA power draw of a KNX unit to the Bluetooth-based commissioning of DALI-LINK—provides the
necessary toolkit for engineers to build smarter, safer, and more efficient spaces.

Ultimately, the success of a B.E.G. LUXOMAT installation lies in the intersection of hardware quality and
engineering precision. Whether it is a simple 240V LC-Click sensor for a gateway or a complex KNX network for a
multi-story skyscraper, the fundamental principle remains the same: the right light, at the right time, only when
needed. This is the essence of modern building automation.
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