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COPTIR: an effective solution to the false alarm problem

In 2004, the last full year for which statistics are available, more than 280,000 false alarms in the UK were attributed to automatic fire systems, causing disruption, unnecessary cost and wasting the Fire and Rescue Service's time.  With the cost of evacuating an airport, a shopping centre or a major financial institution running to hundreds of thousands of pounds per minute for time when the building is empty, the problem has significant direct financial implications for business owners in addition to the disruption caused to their staff and customers occupying the premises.
The problem of false alarms has recently been the subject of a number of articles and reports in the technical press, a reflection of the fact that the industry is taking this problem extremely seriously.  Both panel and detector manufacturers have invested heavily in hardware and software developments to reduce the incidence of unwanted alarms, but, as the figures show, a lot more needs to be done to drive the number of false alarms down to more acceptable levels.  
Multi-sensor detectors have been one of the primary methods used to improve detector performance; they are now offered by all major manufacturers.  Photo-thermal devices are now widely available and perform well; fairly recently CO gas, optical and thermal devices have been announced, claiming a further performance increase.  Continuing the move to increased sophistication, System Sensor has developed COPTIR, a unique development that moves detector false alarm immunity and fire detection performance to a new level.  With widespread implementation in the field, it is expected that there would be a dramatic improvement in false alarm statistics in the future.
The COPTIR Detector
System Sensor recognised the importance of the false alarm issue a number of years ago, with COPTIR being the result of many years of research and development work carried out in our US research laboratories and European R&D facility in Trieste, Italy.  
It is well known that every fire has a different profile during its development.  At one extreme a slow smouldering fire may never generate much heat, but will produce large amounts of smoke, while at the other end of the spectrum, a pure alcohol fire generates relatively high temperatures very quickly without any evidence of smoke.  This variability is recognised by the various Standards bodies throughout the world, all of whom define a series of standard test fires, designed to ensure that any detector should offer a sufficient performance to the wide type of fires that my be encountered in the field.  Their response must be within the predefined parameters when tested under laboratory conditions.  The European bodies label their set of test fires as TF1 – TF6.
However variable the fire, and however different are the characteristics of the inflammable material, all fires have three elements in common: they all produce carbon monoxide, heat, and particulate matter.  The proportions change from one fire to another, as does the time for each phase, but in every case, to a greater or lesser extent, each of these three elements will be present, although in many phases the amount of each of the three elements may be very small.  In cases where the fire is flaming, it will also produce a changing light signature as the result of the flame generation.

This was the starting point for the development of the COPTIR multi-criteria fire detector.  It combines, four independent sensors: a carbon monoxide sensor, a photoelectric smoke sensor, a temperature sensor and an infra-red light sensor, all managed by an embedded microprocessor running a set of very sophisticated and responsive algorithms in one low profile housing.  By measuring and processing the individual sensor outputs with intelligent algorithms, a multi-sensor detector has been developed that is ultra-immune to non-fires and yet very sensitive to fires.  
It has long been recognised that as a single sensor device, smoke detection is the most important early warning fire detector in existence.  However, due to its principle of operation, it is also highly prone to false alarms, particularly if installed in unsuitable environments.  For this reason, it is important to recognise that although COPTIR monitors each of the four major elements of a fire, not just the generated particles, it is a fire detector, whose decision is based on enhancement of the smoke detection element.  It is this fundamental difference that sets COPTIR apart from any other product on the market, moving the science of early fire detection onto a far higher level.  The integration of continual monitoring of all four major elements of a fire has enabled the creation of a detector that responds far more quickly to an actual fire, has high immunity to nuisances and is highly configurable from the panel, allowing the detection system to be profiled to changes in the use and occupation of the protected building.  The operating philosophy behind COPTIR was to configure it so that it normally operates at a high immunity level, changing to become very sensitive to fires when well-defined fire characteristics are sensed.  In this way, transient nuisances are monitored and ignored, reducing the false alarm rate.  
It is also important to understand that the IR sensor in the detector is configured as a light detector, not just able to determine the probability of the presence of flames.  Obviously, IR (and UV) detectors have been used for a considerable time as flame detectors.  The IR element is set up to detect the well-defined characteristics of a hydrocarbon or petrochemical fire, which radiates across the IR, visible and UV spectra, with clearly defined peaks at specific wavelengths and exhibiting a low frequency flicker, typically 1 – 10Hz.  The COPTIR detector works differently and is used as a radiation detector, with algorithms included to give protection against false alarms that may affect the smoke sensor, for example welding, a very common problem in certain applications.  When the signature of the visible radiation from welding is predicted, the sensitivity of the photo-electric sensor is decreased to take account of the risk of false alarm.  In addition, the IR detector is a daylight filtered photo-diode placed on top of the detector to give a 360o viewing angle, detecting IR radiation in the 800 – 1200 nm range.  When the IR detector responds to a well defined flicker profile, usually caused by flames, the sensitivity of the photo-electric detector is adjusted to increase the response to smoke in combination with the signals from the other sensors using the coefficient of probability of the flame detection.

COPTIR is managed by on-board intelligence running some very advanced algorithms, which dynamically adjust the detection profile of the device in response to the inputs from the sensors.  This enables it to be re-characterised on the fly as the ambient conditions change.  Based upon the sensor signals, the program is dynamically changing sensor thresholds, changing sensor gain, changing time delays, changing combination, changing sampling rates, changing averaging rates and, if any sensor fails, changing sensitivity of the remaining sensors as well as indicating a fault condition.  The IR light sensor helps the detector recognize specific false alarm situations such as welding and makes adjustments rapidly.  
The unique combination of sensors in addition to this intelligence results in COPTIR significantly outperforming all detectors using alternative single or multi-sensor technology against which it has been tested.

Fire Test Results

As well as testing COPTIR against standard fires in the standard fire test room, a special small room was constructed within the fire test room to represent typical “real world” situations where detectors are actually installed.  In a more confined area, toxic particles and gases can build up much faster than in a large fire test room so the fire needs to be detected as early as possible.  Nuisances were tested in addition to smouldering and flaming fires, giving the tests a real world authenticity.
It is this “real world” performance that sets COPTIR apart from any other detector currently available.  By default, any detector must conform to the requirements of the relevant performance standards defined in the appropriate EN54 standard; otherwise, it could not be sold.  Because COPTIR is essentially a sophisticated and enhanced photoelectric sensor, approval to the requirements of the EN54-7 standard defines the performance baseline; COPTIR far exceeds the requirements of the standard.  
In a very extensive programme, COPTIR has been tested for 21 different false alarm tests and 29 different fire alarm tests, probably one of the most comprehensive series of tests ever run by any manufacturer during the development of a new device.

The false alarm tests included:

Nuisance - Water mist 

Normal - Condensation plunge

Nuisance - Ramping aerosol in smoke box

Nuisance - Spray aerosol - small room

Nuisance - Propane buffing of floor - small room

Nuisance - Dust and fan small room

Nuisance - Disco fog - small room

Nuisance - Toast - dried white bread

Normal - Deep fat frying french fries

Nuisance - Water mist with fan on inside container

Nuisance – Oily toast in toaster oven

Nuisance - Oil coated pan - toaster oven

COPTIR did not return a false alarm in any of these tests: other single and multi-criteria detector technologies alarmed.  The false alarm tests were naturally chosen from the types of typical false alarm scenarios that a photoelectric detector would face in the field, due to the method of operation of the COPTIR detector.
The fire alarm tests included:

Fire - Waste basket smouldering to flaming small room

Fire - Waste basket flaming small room

Fire - Heptane flaming in small room

Fire - Wood smouldering small room

Fire - Cardboard smouldering small room

Fire - Waste basket flaming under desk small room

Fire - Electric starter smouldering carpet small room

Fire - Waste basket flaming small room

Fire - Flaming shredded paper small room

Fire - Heptane flaming small room

Fire - Vegetable oil in rag flaming small room

Fire - Wires on hot plate small room

Fire - EN54 heptane reduced amount fire room

Fire - EN54 heptane reduced amount with bright halogen lights on in fire room (IR test)

Fire - EN54 cotton reduced amount fire room

Fire - EN54 smouldering wood reduced amount fire room

Fire - UL268 smouldering wood fire room

Fire - UL268 flaming wood fire room

Fire - UL268 paper fire room

Fire - UL268 heptane fire room
Graphs of steam nuisance test, beech stick and cotton wick fire tests.
The tests showed conclusively that although the detector is highly insensitive to false fire alarms, this does not compromise its potential for fire detection; it also conclusively demonstrates that it provides the best performance available for detection of fires across the full spectrum of different fire types.  
The fire tests selected were biased to the flaming end of the scale, because it is known that these are less favourable to the photoelectric smoke detection technology, which is the primary sensor of the COPTIR.  The performance of the COPTIR indicates clearly how well the integration of the four sensing elements works.  While the ionisation detector is rightly reducing in popularity as the result of environmental concerns and legislative constraints, there is no denying that for detecting fast flaming fires, it is a better technology than photoelectric.  The tests show that COPTIR can be used as an alternative to an ion detector without any reduction in performance.

Approvals

As the result of its innovative use of four different sensing technologies, COPTIR does not fit neatly into any existing EN54 Classification; consequently, a well considered test schedule was put together by LPCB.  The device has been tested to LPS 1279, which covers the CO-photoelectric-thermal combination, to EN54 Parts 5 and 7 to cover the photoelectric and thermal elements and it has also been subjected to a series of tests to exercise the IR sensor.  Fully released production status products are now being shipped in volume from our European manufacturing facility.

Conclusions

The introduction of COPTIR sets new performance criteria for false alarm immunity and speed of detection.  By specifying COPTIR, fire engineering companies will now be able to install systems that offer owners and users of the protected properties significantly improved false alarm immunity and enhanced detection performance.  The system can safely be extended into difficult-to-protect areas, where short-lived smoke-like phenomena are frequently produced, and COPTIR gives greater functionality in system monitoring and control, enabling the system to be more closely tailored to the expected occupation patterns of the protected premises.
These benefits will have a broad appeal across the decision-maker spectrum.  Insurers will appreciate the speed of detection that will reduce the size of potential claims.  Specifiers will be able to improve the level of protection offered by the system.  System integrators will be able to take full advantage of the additional coverage and greater functionality that can be achieved in the system, enabling them to offer improved protection and greater false alarm immunity reducing their service and maintenance costs.  End users will appreciate the reduction in false alarms that not only disrupt the working day, but have potentially enormous direct financial costs from empty buildings and lost productivity through to the fire brigade call-out fees.  They will also protect themselves from the threat of the fire-brigade not attending a real fire alarm from the automatic system if a false alarm has been triggered previously.  
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System Sensor Europe is the world's largest manufacturer of smoke and thermal detectors for use in conventional and addressable fire detection systems.

Honeywell International is a $26 billion diversified technology and manufacturing leader, serving customers worldwide with aerospace products and services; control technologies for buildings, homes and industry; automotive products; turbochargers; and specialty materials.  Based in Morris Township, N.J., Honeywell’s shares are traded on the New York, London, Chicago and Pacific Stock Exchanges.  It is one of the 30 stocks that make up the Dow Jones Industrial Average and is also a component of the Standard & Poor's 500 Index.  For additional information, please visit www.honeywell.com

This release contains forward-looking statements as defined in Section 21E of the Securities Exchange Act of 1934, including statements about future business operations, financial performance and market conditions.  Such forward-looking statements involve risks and uncertainties inherent in business forecasts as further described in our filings under the Securities Exchange Act.

