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Category M systems
Category M systems are manual systems and, therefore, incorporate no automatic fire
detectors

Category L systems
Category L systems are automatic fire detection and fire alarm systems intended for the
protection of life. They are further subdivided into:

a) Category L1: systems installed throughout all areas of the building.
The objective of a Category L1 system is to offer the earliest possible warning of fire, so as
to achieve the longest available time for escape;

b) Category L2: systems installed only in defined parts of the building.
A Category L2 system ought to include the coverage necessary to satisfy the
recommendations of this standard
for a Category L3 system; the objective of a Category L2 system is identical to that of a
Category L3 system, with the additional objective of affording early warning of fire in
specified areas of high fire hazard level and/or high fire risk;
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c) Category L3: systems designed to give a warning of fire at an early enough stage to
enable all occupants, other than possibly those in the room of fire origin, to escape safely,
before the escape routes are impassable owing to the presence of fire, smoke or toxic
gases;
NOTE To achieve the above objective it is normally necessary to install detectors in rooms
which open onto an escape route

d) Category L4: systems installed within those parts of the escape routes comprising
circulation areas and circulation spaces, such as corridors and stairways.

The objective of a Category L4 system is to enhance the safety of occupants by providing
warning of smoke within escape routes;

NOTE The installation of detectors in additional areas is not precluded, and the system
could then still be regarded as a Category L4 system.

e) Category L5: systems in which the protected area(s) and/or the location of detectors is
designed to satisfy a specific fire safety objective (other than that of a Category L1 , L2, L3
or L4 system).
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Category P systems
Category P systems are automatic fire detection and fire alarm systems intended for the
protection of property. They are further subdivided into:

a) Category P1: systems installed throughout all areas of the building.
The objective of a Category P1 system is to offer the earliest possible warning of fire so as
to minimize the time between ignition and the arrival of firefighters;

b) Category P2: systems installed only in defined parts of the building.
The objective of a Category P2 system is to provide early warning of fire in areas of high
fire hazard level, or areas in which the risk to property or business continuity from fire is
high.
NOTE The defined parts of the building might be as few as one or more rooms, or as
extensive as, for example, complete floors of the building.
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Exceptions for L1 and P1
For category L1 and P1, for areas regarded as low fire risk, the following rooms or areas
need not be protected:
· toilets, shower rooms and bathrooms;
· stairway lobbies and toilet lobbies;
· small cupboards (typically, less than 1 sq m);
· some shallow voids (less than 800 mm in depth). Note. These exceptions also would
also apply to lower Categories (e.g. L2, L3, P2), where relevant.
For example, a single cubicle WC would be considered to be low risk and AFD would not
normally be required for L1, L2, L3 and P1.
NOTES
In some public buildings, such as hospitals and shopping centers, public toilets might be a
significant fire risk, owing to the potential for arson. A risk assessment should be done in
this case, and AFD considered.
A stopped riser in which there is a fire resisting floor and ceiling at each level may be
treated as a cupboard and if less than 1 sq m in area would not normally need AFD.
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FIRE ALARM
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BS 5839 part 8: the basic recommendation for voice alarm signals as recommended in BS
5839-8 is as follows
a. Attention-drawing signal for 2s to 10s [this is similar to an alarm signal to BS 5839-1
65dBA or 5dBA above any background noise persisting longer than 30s]
b. Brief silence lasting Is to 2s
c. Voice message, according to the fire or alert or other situation
d. Silence lasting 2s to 5s

Tone for Attention-drawing signal
No tone is recommended for the attention-drawing signal [ e.g. it might be a continuous
tone or a warble tone]. However, BS 5839-8 recommends consultation in the clause on
Exchange of information".

Typical Evacuate Message Attention please. Attention please.
Fire has been reported in the building.
Please leave the building immediately, by the nearest exit.
Do not use a lift".
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Intelligibility of voice message

BS 5839-8 recommends that in many cases a subjective assessment of intelligibility would
be agreed, but in large and complex areas [e.g. with a strong/long echo], special
calculations and-or tests to the Speech Transmission Index may be agreed (BS 5839-8
recommends that for STI, reference should be made to BS 60268-16).

Note. This slide is only intended to provide a very short introduction to one clause of BS
5839-8. It is not a substitute for fully studying the whole Standard. For further information,
please refer to the current version of BS 5839-8.
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Method of calculation
Find the farthest distance occupants of the room are likely to be away from the sounder.
Measure from the sounder to the person in the farthest position. If there are no seats,
measure from the sounder to the ear at about 1.5m above floor level. If seats are provided
measure from the sounder to the ear at about 1m above floor level. For sleeping risk
measure from the sounder to the bedhead.

In the example the sounder is rated at 98dBA +/-3dBA manufacturing tolerance.
Subtract 3 dB A for the manufacturing tolerance.
The distance is 4m from sounder to ear look up reduction in table: subtract 12dBA.
To allow for tolerances subtract 3 dB A for a safety margin.
Resultant sound at the ear = 98 -3 -12 -3 = 80dBA.

To work back from a given ambient noise, e.g. 70dBA:
add the 5dBA necessary to be above 70 = 75dBA, add any tolerance,
e.g. +/- 2 dB A = 77dBA add safety margin of 3 dB A, 77 + 3 = 80dBA, establish distance,
e.g. 4m, equivalent to -12dBA Therefore sounder requirement = 80 + 12 = 92dBA
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BS 5839-1 NOTE An instrument complying with BS EN 60651, set to slow response and A

weighting, is suitable for measuring the sound pressure level of the alarm signal.

*BS 5839-1 recommends sound level meters to BS EN 60651, but this standard has been

replaced by BS EN 61672.

Previously Sound level meter standard BS 5969 type 2 was recommended.

So for existing meters, any of the various meter standards would be acceptable, but for

new meters, it would be advisable to specify the latest standard.
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EXAMPLE

If the total distance had still been 12m from sounder to farthest point in the room, but the

distance from the sounder to the door had been lm and the distance in the room 1 lm, the

calculation would be:

105dBA -0dBA, just outside the door

[there is no loss at the 1m, because the sounder is rated at 1m]

-6dBA[for tolerance and safety]

-20dBA[for a std door]

-21dBA [for 11m in the room]

= 105 -6 -20 -21 = 58dBA[this would also be insufficient].
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NOTE

It would NOT be correct to simply add all the distances, making 12m in this example, then

allow for the attenuation of the door and then for the tolerance and safety :

105dBA

-22dBA[for the total distance 7m+5m=12m]

-6dBA[for tolerance and safety]

-20dBA[for a std door]

= 57dBA which is NOT correct, by an error of 9dBA, the correct answer being the 48dBA

as shown on the slide.
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This incorrect method does not take into account the distances each being different. If the

sounder had been lm from the door and the distance in the room 11m, the total distance

would still have been 12m [1m+11m=12m] and this incorrect calculation would have given

the same [wrong] answer. The correct calculation and answer for these distance is shown

in example 2 above.
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Beam Detector

AHUHVAC
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Examples:

a. 3m high room 8m x 8m, beam 350mm deep - treat beam as a wall, two smoke
detectors required.

b. 3m high room 8m x 8m, beam 140mm deep, one smoke detector will be sufficient to
one side of the beam, but at least 2 x 140mm from the beam (see a previous slide). To
check the distance from the wall, look up the spacing to wall in previous slide titled
SMOKE DETECTORS: Spacing table. This gives, for the 8m wide room, 6.34m for this

example, meaning that the detector could be mounted up to 6.34m from one wall, but no
closer to the beam than 280mm. One detector would therefore be sufficient for the room in
this example.

This highlights a problem with working from plans. Often the drawing does not show
features such as a beam across a room, so to be sure that the design takes into account
all features. A site visit is advisable. Alternatively, the agreed specification for bid purposes
should state a form of words such as: according to the detail shown on the drawing
supplied .
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BS 5839-1, Clause 22.3 h), notes 8

NOTE. If an enclosed area has no horizontal dimension greater than 1m [e.g. a cupboard
with a fuse, or for some other reason, it is impossible to comply with the recommendations:

a) 500mm from a wall; or
b) 500mm from a beam deeper than 250mm; or
c) 500mm from a beam deeper than 10% of overall height; then

this should not be regarded as a variation, but the detector should be sited
in the best possible position.

Clear space around a detector, clause 22.3 p)

There should be a clear space of a least 500mm below and around each detector.
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Protection of voids, clause 22.2

If the system Category is such that automatic fire detection should be provided in any area
that contains a horizontal void of 800 mm or more in height, automatic fire detection should
also be provided in the void.

IMPORTANT EXAMPLE. This means that, in a Category L4 system, protection Should be
provided in a void greater than 800mm above an escape route, but not necessarily in a
void remote from the escape route.

An example given in BS 5839-1 clause 22.2), amendment note states that for a Category
L3 system, a void above a room opening onto an escape route would not normally need
protection because L3 is intended only to give warning of fire before it affects the escape
routes, not necessarily to protect the room [this assume fire resistant construction between
the void and the escape route, as shown in the diagram on the slide].
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Perforated ceiling
If the suspended ceiling is less than 600mm from the slab, then smoke detectors may be
mounted on the suspended ceiling (only).
If the suspended ceiling is less than 150mm from the slab, then heat detectors may be
mounted on the suspended ceiling (only).
If the suspended ceiling is greater than 600mm from the slab (150mm for heat detectors),
then preferably detectors should be fitted near to the slab.

A flange will be required, as show n, if forced air is moved through the perforations.
If detectors are fitted on a perforated ceiling through which air is forced, a flange (600 mm
radius, 1200 mm diameter) should be fitted around the detector.
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Perforations

An explanation and definition of perforated ceilings is given below.
BS5839-1 recommends that the perforations may be regarded as not obstruction the flow
of smoke if .
a.  the perforations are uniform, and make up more than 40% of the surface and
b. a 10 mm rod can be passed through the holes and
c. the thickness of the ceiling material is less than 3 x the width of the holes, e.g. for a 10
mm hole the depth of the ceiling thickness should not be more than 30 mm

If the perforations do not comply with a ,b and c the suspended ceiling should be regarded
as solid and
detectors will be required on the suspended ceiling as well
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(Standard
Grade)(Enhanced Grade)BS 8434 Part 1BS 8434 Part 2
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Fire resistance - Circuit integrity - Reference Standards 208
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