
The Advantages of Relative Sensitivity Smoke
Detection Systems over 'Fixed' sensitivity types

Introduction
Several Aspirating Smoke Detection (ASD) systems are capable of operating at very high levels of sensitivity. However, only the Stratos family of
detectors can continuously maintain an appropriate level of sensitivity in the face of normal fluctuations in environmental smoke density. Such
fluctuations may be significant, and they may occur due to a number of factors, such as building occupancy, manufacturing processes and detector
air filter clogging.

The unique technology used in the Stratos-HSSD® range is known as 'Relative Sensitivity'. This patented process is given the name ClassiFire®, and
is able to establish and maintain optimum alarm thresholds, irrespective of normal background smoke fluctuations. Only AirSense Technology's
Stratos products employ this patented and award winning 'perceptive Artificial Intelligence' (AI) technology. All other manufacturers of aspirating
systems rely on the 'Fixed Sensitivity' method of determination of alarm thresholds, which is discussed below. 

The purpose of this document is to clarify the fundamental and important differences in the different ASD technologies available to the customer,
and to explain how these different technologies respond to normal variations in background smoke density.

Fixed Sensitivity Aspirating Smoke Detectors
'Fixed Sensitivity' refers to a smoke detector which produces an alarm output when the ambient smoke level rises above a predetermined and fixed
threshold. All detectors apart from Stratos-HSSD and its derivatives use this technology. Figure 1 shows how smoke density typically progresses
throughout the development of a fire before an alarm signal is generated in fixed sensitivity detectors.

A
ST_RSD

S Issue 3   •  N
ov ‘07

AirSense Technology Limited
1 Caxton Place • Caxton Way • Stevenage • Herts • SG1 2UG • UK 

Tel: +44(0)1438 751296 • Fax: +44(0)1438 729137
e-mail: sales@airsense.co.uk • www.airsensetechnology.com

AirSense Technology Limited (Hong Kong)
1801 Wing On Central Building • 26 Des Voeux Road Central • Central Hong Kong

Tel: (852) 2961 4206 • Fax: (852) 3007 4737 • e-mail: kevin.hui@airsense.co.uk

AirSense Technology Limited (China)
D05, 11F • Block A • Gateway • No. 18 Xiaguangli • North Road, East Third Ring • Chaoyang District • Beijing • China

Tel: (8610) 59231032 • Fax: (8610) 59231234 • e-mail: ewin.he@airsense.co.uk

AirSense Technology USA Limited
297 Kingsbury Grade • Suite D • P.O. Box 4470 • Lake Tahoe • Nevada • 89449 • USA
Tel: 775 832 5327 • Fax: 503 641 1253 • e-mail: sales@airsense.us • www.airsense.us

Time in hours

% obsc.
/mtr

Smoke
Density

4%

3%

2%

1%

0%
0 1 2 3 4 5 6 7

Typical alarm level 
for Point detectors

Typical smoke
density
development
curve of slowly
developing fire

Possible alarm level
for Aspirating detectors

Fig. 1    Fixed Alarm Thresholds
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Figure 2 shows that alarm activation occurs when the combined smoke density of background smoke and fire smoke reaches the alarm threshold.
At time 'A', ambient smoke density (S1) is low, so a relatively large amount of smoke (S2) is required from the fire to generate an alarm. At time 'B',
S1 (ambient smoke density) is much higher, it now takes only the small additional amount of smoke (S2) to generate an alarm. The detector's
bargraph conveys little useful information at either time, since all it is registering is the varying background smoke. At time B, it is possible that a
random fluctuation in background could be sufficient to generate a nuisance alarm. The detector has no means of distinguishing between a fire and
the normal background, and the actual detector sensitivity to fire at any time depends on the background smoke level.

This means that so-called 'Fixed Sensitivity' detectors actually have a VARIABLE sensitivity to fire!
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Fig. 3   Relative Sensitivity - shows how the value S2 is 'Relative' to the variable ambient value S1

Frequently Asked Questions
■ Can Stratos-HSSD desensitise itself to the point where it cannot react to a real fire? No. The exponential increase in smoke density in a real

fire is far faster than the detector's learning ability. Stratos-HSSD easily complies with LPCB and EN54 part 20 requirements regarding slowly
growing fires, a test which simulates a linear rise in smoke far slower than any real fire.

■ Does this mean that Stratos-HSSD is less sensitive than the competition? No. Since the alarm threshold is maintained at a level relative to
the background smoke level, Stratos-HSSD can approach the background level far closer than would be practical in a fixed sensitivity detector,
where even a small change in background smoke over a long period of time could generate a nuisance alarm. This means that the Stratos-
HSSD range can provide higher practical sensitivity and so substantially earlier warning of a real fire, while simultaneously reducing the
likelihood of nuisance alarms.

■ Can the Stratos-HSSD react to lower background smoke levels during shutdown periods such as evenings, weekends and holidays? Yes.
Over the course of the initial 24-hour period after installation, ClassiFire automatically establishes separate sensitivity settings for 'Day' and
'Night'. When the pre-programmed change-over time is approached, it compares the background smoke levels with the stored values and
switches over to the appropriate sensitivity if the background level rises or falls as expected. If the background level does not change, the
detector maintains the currently selected sensitivity. This automatically compensates for occasional 24 hour operation of a factory or holidays
where the night-time sensitivity should be used all day. The hours of day/night changeover can be user-specified, or the detector can be
configured to switch manually, such as with a key-switch. 'Day' and 'Night' sensitivity levels are both controlled and updated by the ClassiFire
Artificial Intelligence process.

■ Isn't the Stratos-HSSD really a 'single sensitivity' detector, only suitable for clean environments? No. Adjusting the detector's 'ClassiFire
Alarm factor' parameter decreases or increases the nominal value of S2 as required, enabling it to be used in environments ranging from
semiconductor clean rooms to domestic refuse processing environments, flourmills etc. The detector's ClassiFire Artificial Intelligence ensures
that its true sensitivity is always maintained at the optimum level.

■ Don't other brands of detector automatically learn their environment too? Some fixed sensitivity detectors incorporate an 'Auto-Learning'
facility, but this is a commissioning tool used only during initial installation. It works on a simple 'ratchet' system, whereby the detector assesses
the ambient smoke level and selects a sensitivity level that is compatible with the highest background level encountered during the
commissioning period only. Since this level is not updated after commissioning it cannot be compared to the patented Stratos-HSSD ClassiFire
Artificial Intelligence process.

Relative Sensitivity (as used ONLY in Stratos-HSSD)
Stratos-HSSD continuously adapts its sensitivity to the environment in which it is installed, providing alarm thresholds which are 'relative' to the
background smoke levels in the protected area, instead of placing the alarm threshold at a fixed level relative to perfectly clean air. At any time, the
detector's sensitivity remains constant, regardless of fluctuations in the normal background smoke level, as can be seen in Figure 3 below. Stratos-
HSSD's bargraph display only shows smoke levels significantly above the expected background level, such as from a genuine fire situation.

The philosophy of relative sensitivity is to continuously calibrate the detector relative to the fluctuating background smoke level, so that the
thresholds only take into account the increase in smoke caused by a fire. This means that as the background level changes, the threshold
must change too.
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Fig. 2    The effect of Varying Ambient Smoke on Fixed Sensitivity Detectors

Fixed Sensitivity aspirating systems (continued)
These systems typically incorporate a moving bargraph display that indicates ambient smoke density against predefined alarm thresholds. The
bargraph scale starts at 0% obscuration per metre (obs/m) - that is, absolutely clean air. Such a clean, stable atmosphere is typically only found
within tightly controlled environments such as semiconductor manufacturing clean rooms. In normal working environments there will always be a
certain amount of smoke present from production processes, external activities, vehicle exhausts etc. and this ambient smoke level will tend to vary
over time. The performance of fixed sensitivity detectors is significantly affected by these fluctuating background smoke levels, which are
displayed on the bargraph. The significance of this is that the amount of additional smoke required for an alarm is dependent upon the
‘normal’ fluctuations of smoke density in the protected environment.

Stratos-HSSD
General area incipient fire detection

Stratos-Micra 25
Localised incipient fire

detection

Stratos-Micra 100
Localised incipient fire detection

Stratos-Ex
Explosive environment aspirating

smoke detector

The Stratos range of high sensitivity Smoke Detectors



Figure 2 shows that alarm activation occurs when the combined smoke density of background smoke and fire smoke reaches the alarm threshold.
At time 'A', ambient smoke density (S1) is low, so a relatively large amount of smoke (S2) is required from the fire to generate an alarm. At time 'B',
S1 (ambient smoke density) is much higher, it now takes only the small additional amount of smoke (S2) to generate an alarm. The detector's
bargraph conveys little useful information at either time, since all it is registering is the varying background smoke. At time B, it is possible that a
random fluctuation in background could be sufficient to generate a nuisance alarm. The detector has no means of distinguishing between a fire and
the normal background, and the actual detector sensitivity to fire at any time depends on the background smoke level.

This means that so-called 'Fixed Sensitivity' detectors actually have a VARIABLE sensitivity to fire!

Relative Sensitivity Alarm Level
A

B

% obsc.
/mtr

Smoke
Density

0.3%

0.2%

0.1%

0%
0 Time

Ambient Smoke LevelS2

S1

S2

S1

Fig. 3   Relative Sensitivity - shows how the value S2 is 'Relative' to the variable ambient value S1

Frequently Asked Questions
■ Can Stratos-HSSD desensitise itself to the point where it cannot react to a real fire? No. The exponential increase in smoke density in a real

fire is far faster than the detector's learning ability. Stratos-HSSD easily complies with LPCB and EN54 part 20 requirements regarding slowly
growing fires, a test which simulates a linear rise in smoke far slower than any real fire.

■ Does this mean that Stratos-HSSD is less sensitive than the competition? No. Since the alarm threshold is maintained at a level relative to
the background smoke level, Stratos-HSSD can approach the background level far closer than would be practical in a fixed sensitivity detector,
where even a small change in background smoke over a long period of time could generate a nuisance alarm. This means that the Stratos-
HSSD range can provide higher practical sensitivity and so substantially earlier warning of a real fire, while simultaneously reducing the
likelihood of nuisance alarms.

■ Can the Stratos-HSSD react to lower background smoke levels during shutdown periods such as evenings, weekends and holidays? Yes.
Over the course of the initial 24-hour period after installation, ClassiFire automatically establishes separate sensitivity settings for 'Day' and
'Night'. When the pre-programmed change-over time is approached, it compares the background smoke levels with the stored values and
switches over to the appropriate sensitivity if the background level rises or falls as expected. If the background level does not change, the
detector maintains the currently selected sensitivity. This automatically compensates for occasional 24 hour operation of a factory or holidays
where the night-time sensitivity should be used all day. The hours of day/night changeover can be user-specified, or the detector can be
configured to switch manually, such as with a key-switch. 'Day' and 'Night' sensitivity levels are both controlled and updated by the ClassiFire
Artificial Intelligence process.

■ Isn't the Stratos-HSSD really a 'single sensitivity' detector, only suitable for clean environments? No. Adjusting the detector's 'ClassiFire
Alarm factor' parameter decreases or increases the nominal value of S2 as required, enabling it to be used in environments ranging from
semiconductor clean rooms to domestic refuse processing environments, flourmills etc. The detector's ClassiFire Artificial Intelligence ensures
that its true sensitivity is always maintained at the optimum level.

■ Don't other brands of detector automatically learn their environment too? Some fixed sensitivity detectors incorporate an 'Auto-Learning'
facility, but this is a commissioning tool used only during initial installation. It works on a simple 'ratchet' system, whereby the detector assesses
the ambient smoke level and selects a sensitivity level that is compatible with the highest background level encountered during the
commissioning period only. Since this level is not updated after commissioning it cannot be compared to the patented Stratos-HSSD ClassiFire
Artificial Intelligence process.

Relative Sensitivity (as used ONLY in Stratos-HSSD)
Stratos-HSSD continuously adapts its sensitivity to the environment in which it is installed, providing alarm thresholds which are 'relative' to the
background smoke levels in the protected area, instead of placing the alarm threshold at a fixed level relative to perfectly clean air. At any time, the
detector's sensitivity remains constant, regardless of fluctuations in the normal background smoke level, as can be seen in Figure 3 below. Stratos-
HSSD's bargraph display only shows smoke levels significantly above the expected background level, such as from a genuine fire situation.

The philosophy of relative sensitivity is to continuously calibrate the detector relative to the fluctuating background smoke level, so that the
thresholds only take into account the increase in smoke caused by a fire. This means that as the background level changes, the threshold
must change too.

% obsc.
/mtr

Smoke
Density

0.3%

0.2%

0.1%

0%
0 Time

Fixed Alarm
Level

Ambient
Smoke

S2

S1

S2

If Ambient Smoke = S1, and Smoke produced by a fire = S2
Then Alarm Activation = S1 + S2

A B

S1

Fig. 2    The effect of Varying Ambient Smoke on Fixed Sensitivity Detectors

Fixed Sensitivity aspirating systems (continued)
These systems typically incorporate a moving bargraph display that indicates ambient smoke density against predefined alarm thresholds. The
bargraph scale starts at 0% obscuration per metre (obs/m) - that is, absolutely clean air. Such a clean, stable atmosphere is typically only found
within tightly controlled environments such as semiconductor manufacturing clean rooms. In normal working environments there will always be a
certain amount of smoke present from production processes, external activities, vehicle exhausts etc. and this ambient smoke level will tend to vary
over time. The performance of fixed sensitivity detectors is significantly affected by these fluctuating background smoke levels, which are
displayed on the bargraph. The significance of this is that the amount of additional smoke required for an alarm is dependent upon the
‘normal’ fluctuations of smoke density in the protected environment.

Stratos-HSSD
General area incipient fire detection

Stratos-Micra 25
Localised incipient fire

detection

Stratos-Micra 100
Localised incipient fire detection

Stratos-Ex
Explosive environment aspirating

smoke detector

The Stratos range of high sensitivity Smoke Detectors



The Advantages of Relative Sensitivity Smoke
Detection Systems over 'Fixed' sensitivity types

Introduction
Several Aspirating Smoke Detection (ASD) systems are capable of operating at very high levels of sensitivity. However, only the Stratos family of
detectors can continuously maintain an appropriate level of sensitivity in the face of normal fluctuations in environmental smoke density. Such
fluctuations may be significant, and they may occur due to a number of factors, such as building occupancy, manufacturing processes and detector
air filter clogging.

The unique technology used in the Stratos-HSSD® range is known as 'Relative Sensitivity'. This patented process is given the name ClassiFire®, and
is able to establish and maintain optimum alarm thresholds, irrespective of normal background smoke fluctuations. Only AirSense Technology's
Stratos products employ this patented and award winning 'perceptive Artificial Intelligence' (AI) technology. All other manufacturers of aspirating
systems rely on the 'Fixed Sensitivity' method of determination of alarm thresholds, which is discussed below. 

The purpose of this document is to clarify the fundamental and important differences in the different ASD technologies available to the customer,
and to explain how these different technologies respond to normal variations in background smoke density.

Fixed Sensitivity Aspirating Smoke Detectors
'Fixed Sensitivity' refers to a smoke detector which produces an alarm output when the ambient smoke level rises above a predetermined and fixed
threshold. All detectors apart from Stratos-HSSD and its derivatives use this technology. Figure 1 shows how smoke density typically progresses
throughout the development of a fire before an alarm signal is generated in fixed sensitivity detectors.

A
ST_RSD

S Issue 3   •  N
ov ‘07

AirSense Technology Limited
1 Caxton Place • Caxton Way • Stevenage • Herts • SG1 2UG • UK 

Tel: +44(0)1438 751296 • Fax: +44(0)1438 729137
e-mail: sales@airsense.co.uk • www.airsensetechnology.com

AirSense Technology Limited (Hong Kong)
1801 Wing On Central Building • 26 Des Voeux Road Central • Central Hong Kong

Tel: (852) 2961 4206 • Fax: (852) 3007 4737 • e-mail: kevin.hui@airsense.co.uk

AirSense Technology Limited (China)
D05, 11F • Block A • Gateway • No. 18 Xiaguangli • North Road, East Third Ring • Chaoyang District • Beijing • China

Tel: (8610) 59231032 • Fax: (8610) 59231234 • e-mail: ewin.he@airsense.co.uk

AirSense Technology USA Limited
297 Kingsbury Grade • Suite D • P.O. Box 4470 • Lake Tahoe • Nevada • 89449 • USA
Tel: 775 832 5327 • Fax: 503 641 1253 • e-mail: sales@airsense.us • www.airsense.us

Time in hours

% obsc.
/mtr

Smoke
Density

4%

3%

2%

1%

0%
0 1 2 3 4 5 6 7

Typical alarm level 
for Point detectors

Typical smoke
density
development
curve of slowly
developing fire

Possible alarm level
for Aspirating detectors

Fig. 1    Fixed Alarm Thresholds

Rank Hovis McDougal English Heritage British Airways

Ecclesiastical Insurance Department of Trade Royal Navy

Courtaulds textiles T.I Group GEC Marconi Shell Petroleum

London Underground Ltd Newham Borough Council South

Wales Electricity Board Esso Research British Steel Dunster

Castle Shell Chemicals National cable TV Westminster

Council British Museum Dyrham Park Midland Cable Rover

Group North Eastern Farmers Honeywell Computers

Honeywell HQ. Mercury Communications

Westminster City Council Bellwater Cable

TV. Harwell Laboratories Houghton Hall

Shakespeare Museum NatWest 

Bank Thomas Cook Large private

Residence Wessex Water

Cazenove Serco Pirelli Tyres

BP Shotton Paper Helaba

Frankfurt Bank Royal

Ordinance British Museum

Currys Superstore PC World

Adlec Installations Scotia 

instrumentation Crown

House Engineering Lloyds

Bowmaker Rolls Royce Ltd

Cadbury's Chocolate Kay

Metzeler Ford Motor Company

Aviemore Police Station Caber 

Boards British Gas Rank 

Hovis McDougal BBC Grampian

olice HQ Heysham 2 Power Station

Bristol Cathedral Durham Cathedral 

Oxford Cathedral British Telecom J.

Sainsbury Magistrates Court Rhône Poulenc Pura

Foods Ltd House of Commons Esso Petroleum Christian

Salvesen Royal Bank of Scotland Birds Eye Foods Unigate

Dairies Asda Supermarkets Royal Air Force Philips

Petroleum New College Library Rugby Borough Council IMI

Refiners Esso Research .Centre Howard Smith Paper Moor

Park Golf Club County Hall Severn Trent Water Rover

Group. Greater Manchester Library Racal Research Centre

Severn Trent Water Open. University Southern 

Water UK Data. Rank. Hovis Doncaster Metropolitan

Doncaster. Medical Centre U.S. Airforce Lombard. Finance

Alldays Ltd Neat Ideas Reliance National UK Data.ICI.Racal

Research.Centre Hollywood. Bowl Doncaster. Museum

Dalgety. Matra Servicised Ltd Fujitsu Racal Radar Defence L.

V. Shipping Siemens Plessey.Rimmel Cosmetics .Racal

Hinckley Point Power Station Stoke City

Council. Merchants House Mercia Police

HQ Nursing Home First Nat. 

Bank of Chicago Vodafone 

Videotron Regents Park Barracks

Clydesdale. Bank RomseyAbbey

Ffestiniogg Power Station

Royal Insurance China Bank

Burton on Trent Library

Oxford University. BBC

Television. Centre AirSense

Technology Ltd Watford

Indoor market Wang

Computers Serpentine

Newmarket Palace UCI

Cinemas Open University

Sainsburys Distribution

Centre Mason Shopping Centre

Comet House Customs & Excise

BAA Manchester Airport Port Elliot

Estate Bristol University. NatWest

Bank Canada House Tralee Water World

Cobh. Cathedral Garda. Police.UCI Cinemas

Nissan Motor Co. Mountjoy Prison 3Com ABB SNS

Bank NAM AKZO Fibres MT2 Mobile Phone ING Bank

Rockwool. Dutch Telecom PTT Telecom Wang Computers

Multi Point Comms BV The 3M Corporation Schoten 

Council Commerze Bank Bank Indosuez ENI

Nestlé. Landsradio Mortier. Bonduelle Cargill Central Army

Depot Barco Banque Indo-Suez. Distrigas Cargill IFA-2000

Over 40,000 applications worldwide...

Perceptive Artificial Intelligence

®

AirSense, Stratos, HSSD, Micra, ClassiFire and Stratos-Quadra are registered trademarks of AirSense Technology Ltd.
Stratos-Ex, FastLearn, PipeCAD, LDD and SenseNET are trademarks of AirSense Technology Ltd.

Copyright © 2007 AirSense Technology Ltd.

Tadek
Logo Q07


	Page 1.pdf
	Page 2.pdf
	Page 3.pdf
	Page 4.pdf

