CROSS-ZONE DETECTION OPTIONS FOR FIRE
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For more than 20 years, cross-zone detection has been a
best practice for the design of fire suppression systems.
Cross-zone detection is all about the confirmation of a fire

through requiring two fire detectors in the space to activate before beginning the releasing sequence. Cross-zoned detection is not
always used to release a suppression system, but it often is when using smoke detectors. Smoke detectors rely on smoke in the space
to activate and can be more sensitive to non-smoke ambient factors such as dirt and dust causing nuisance alarms. Because of this,
cross-zone release has been the industry standard when smoke detectors are involved in the automatic actuation of fire suppression
systems such as Clean Agent, Hybrid, Halon, and sometimes Preaction Sprinkler systems. However, many fire suppression system
owners don’t understand the various installation and programming options available to them.

Single vs. Multiple Detection Methods

A common cross-zone detection technique involves the use of a two different methods of fire detection with each assigned to a separate
zone (first or second detection inputs). The advantage of this approach is an increased assurance that a fire is present before releasing
the suppression agent. The table below lists several examples of cross-zone detection arrangements utilizing multiple detection methods.
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Otherwise the fire may need to become twice
as large before activation.

In the past it was a typical approach to mix types of spot smoke detectors, ionization and photoelectric, requiring one of each to activate
before system release. Today ionization detectors are no longer manufactured so the industry has resorted to using only

photoelectric spot smoke detection.

Alternatively, some cross-zone detection designs utilize only one type of detector. Many refer to this as a “counting-zone” since the
control logic involves counting the number of detectors in alarm. This approach can only be accomplished with an intelligent fire alarm
system using addressable panels having the unique ability to identify individual detectors in alarm and the software intelligence to “count”
them. When an alarm signal is received from the first detector, this constitutes a pre-alarm condition for the fire suppression system.
Once a second detector initiates an alarm signal, the control panel will begin the release sequence.

CONVENTIONAL VS. ADDRESSABLE CONTROL PANELS

With a conventional fire alarm system, cross-zone detection always requires the installation of two physical detection circuits. Detectors
are arranged such that adjacent detectors are separated into two individual circuits or zones (see Figure 1). In other words, half of the
detectors are installed to Circuit 1 and the other half are installed to Circuit 2. The control panel is configured to activate a pre-alarm
signal if one or more detectors alarm on a single zone. Once a detector initiates an alarm signal on the second zone, the control panel

will begin the release sequence.
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On the other hand, cross-zone detection with an addressable control panel does not depend on the use of multiple individual circuits.
Rather each detector is assigned a unique identifier (address) and transmits alarm signal data including this address to the control panel.
Programming the control panel for cross-zone logic involves separating adjacent detectors by assigning them each to one of two
software zones. In other words, half of the detectors are assigned to Software Zone 1 and the other half are assigned to Software Zone 2
(see Figure 2). Once the first detector alarms, the control panel recognizes the software zone it belongs to and activates a pre-alarm
signal. As other detectors alarm concurrently, the control panel continues checking for their software zone assignment. Once an alarm
signal is received from a detector assigned to the second (alternate) software zone, the control panel will begin the release sequence.
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Figure 2: Counting Zone Detection — Addressable Control Panel - Single Detector Type

AIR SAMPLING SMOKE DETECTION

When designing a fire suppression system for the protection of a data center or telecommunication facility, it is important to balance the
need for the earliest warning possible with the need to prevent an unnecessary suppression release. For this reason, an increasing
number of fire protection designers are now incorporating Air Sampling Smoke Detection (ASSD) into the cross-zone detection scheme.
In some cases ASSD is cross-zoned with spot-type photoelectric smoke detectors to trigger the suppression system, in other cases two
levels of fire alarm warning are used on the ASSD to achieve confirming detection. ASSD is capable of detecting very low concentrations
of smoke and will offer the earliest possible warning of a fire in most mission-critical facilities. This cross-zone detection technique
involves configuring the ASSD as Zone 1 and the spot-type smoke detectors as Zone 2. Typically, an alarm signal will be received from
the ASSD first and will act as a pre-alarm condition for the fire suppression system. Often times, facility personnel will have several
minutes or more to respond and possibly stop the fire in its incipient stage. If not, then the initiation of an alarm from a spot-type smoke
detector will further verify the presence of a growing fire and trigger the release of the suppression system.

Incorporating cross-zone detection into the design of a fire suppression system makes good sense. The question you must answer is:
What options and configurations are most appropriate for my application? If you want some help answering that question, contact one of
our many fire protection professionals. ORR Protection has proven experience assisting hundreds of companies with the design of cross-
zone detection systems. If you have further questions regarding cross-zone detection, ask the EXPERT! Click Here
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