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Plumis White Paper April 2017 

How to know if a residential or domestic water mist system is 

performance compliant to BS 8458:2015? 

As with the introduction of every new formal product category through the publication of a standard there is a 

required learning curve to understand what the requirements of the standard mean and whether systems being 

introduced in the market do meet the standard.  This paper highlights some of the key performance requirements 

which have been introduced to this standard and which have both the most impact on life safety and which are not 

easily interpreted in the information provided by water mist system suppliers.  Take this as a non-exhaustive guide 

on the key performance attributes required by water mist systems. 

 

This paper then goes into the levels of third party approval available in the market and the benefits and features of 

the LABC Registered Detail process. 

 

The performance requirements of BS 8458:2015 are contained in Clause 6 Design as shown in the standard’s index 

below:  This paper will focus on clauses 6.1 and 6.6 as these have the strongest impact in performance and are 

frequently overlooked or poorly documented by suppliers. 

“6 Design 
6.1 Fire tests 
6.2 Limits of application 
6.3 System design 
6.4 Extent of watermist system protection 
6.5 Hydraulic calculations 
6.6 Discharge performance 
6.7 Discharge duration 
6.8 Water supplies 
6.9 Backflow prevention 
6.10 Watermist nozzle coverage and location 
6.11 Components 
6.12 Electrical design and installation 
6.13 Additives” 

 
Clause 6.1 Fire Tests: 

“To determine the system design and component characteristics, tests should be carried out in accordance with Annex 
C, and the following recommendations should be met. 
 
System testing. Users of this British Standard are advised to use a test facility that operates a quality system. General 
requirements for the competence of testing and calibration laboratories are described in BS EN ISO/IEC 17025:2005. 

 
a) When tested in accordance with C.1 to C.4: 
1) automatic watermist nozzles should be capable of suppressing the test fires for a discharge duration of 10 min for 
domestic premises or 30 min for residential premises, measured from nozzle operation; 
2) within 2 min from the operation of the first nozzle, the mean recorded temperatures 75 mm below the underside of 
the ceiling should remain steady or decrease. 
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b) From the start of the test, the recorded temperatures should not exceed the values indicated in Table 2. 
c) The third nozzle, external to the room, should not operate. 
 
When a successful set of test results is obtained [see a) to c) above], those results should be used to determine the 
design parameters for the systems to be installed. The system should then be designed using those parameters and in 
accordance with this British Standard. 
All design and installation parameters determined by the fire tests and any other system constraints crucial to the 
required performance of the system should be specified in the manufacturer’s design and installation manual. 
Sufficient and relevant design and installation information should be provided to enable the replication of the system as 
tested. 
The manufacturer should describe and/or specify the procedure for the installation of the system. 
 
Table 2 Fire test maximum temperatures 
 
Thermocouple location Maximum allowable temperature °C 
75 mm below the underside of the ceiling 320°C 
1.6 m above the floor 95°C 

1.6 m above the floor 55°C (for not more than any 120 s interval)”1
 

 

Commentary: 

6.1 a) The suppression designed tests are a highly repeatable approximation of a furniture fire. It is not a 

realistic test but a simulation of the worst case scenario, which has been agreed over many decades of 

testing as what all systems must be able to tackle to be considered an adequate suppression system.  

 

 

Figure 1:Fire load for typical residential suppression test 
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Figure 2: Typical fire load crib for residential suppression fire test 

If left unsuppressed, the fire load setup above can reach a fatal 2.5MW of peak heat release (HRR) and 

temperatures of 800⁰C within 3 minutes2, as per graph below. 

 

 

Figure 3: Typical residential suppression test heat release curve 

 

Suppression is therefore verified in the capability of seeing temperatures being controlled once the system 

has been activated. The 2 minute limit suggests temperatures can later rise after these 2 minutes (as long 

as still within the limits of Table 2) which is natural during suppression.  The mean temperature criterion 

cannot be easily verified on graphs and can only be confirmed by the testing house calculating from the 

raw data (unless raw data is part of the report and you are eager to number crunch). 

b) These temperature limits are consistent with the temperatures found in most (if not all) of the residential 

suppression standards such as BS 92523, UL 21674, UL 16265 and FM 55606.  They provide simple 
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measurements which are proxies to phenomena that suppression attempts to avoid: the ceiling 

temperature is an indication of the risk of flashover, where the temperature is the highest, as per 

Archimedes’ principle (hotter = lighter air).  The 1.6m temperature measurements are related to human 

tenability since this would be the average head height for an occupant. The 95C temperature relates to a 

temperature driven only tenability, while the 55C limit relates to a highly water saturated tenability 

(humans cannot breathe saturated air at 60C or more).  It is therefore critical that these temperature 

criteria are met for the duration of the test.  It is very simple to verify whether these temperatures are met 

on a test report so a report for the specific system should be requested so that this can be verified. 

 

There are 4 tests to be carried out on a water mist system: corner, centre, ventilated (note the fan on the 

door) and open walls.  The last two tests are to be made with the worst performance result between the 

corner and centre layouts. 

c) The third nozzle criterion is just as important. The rationale, frequently incorrectly associated to 

tenability outside of the room (which would be better determined by a thermocouple, as done with other 

criteria) is really a hydraulically driven one7.  The logic is that a system must be able to reduce ceiling 

temperatures quickly enough in the room of origin because if it doesn’t, the activation of other nozzles will 

require water to flow through these extra nozzles while not reducing the flow through the nozzles that 

have been suppressing the fire in the room of origin.  In suppression system hydraulic calculation jargon, 

this means the density (in mm = (litres/minute)/(m2/minute)) in the room of origin cannot be jeopardised 

by head activations in other rooms due to the effects of hot gases escaping the room of origin.   Because 

the infinite combinations of layouts of a house cannot be replicated in fire tests, the simplified criterion to 

avoid the loss of density is the use of a third nozzle outside of the fire test room.  It is therefore critical that 

this criterion is met as the system in a real scenario will be immediately defeated if a third nozzle is 

activated.  This is corroborated by the hydraulic calculation requirements in 6.5. 

 

Clause 6.6 Discharge Performance: 

“6.6.1 Domestic occupancies 

For domestic occupancies, the system should be capable of providing pressures and flow rates to permit all the watermist 

nozzles in the fire test room or largest compartment, whichever is the greater, up to a maximum area of operation (AMAO) 

of 64 m2, to operate simultaneously at not less than the greater of: 
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a) the nozzle pressure given by the pass criteria determined by the test in Annex C; or 

b) the approval listed discharge performance. 

 

6.6.2 Residential occupancies 

For residential occupancies, the system should be capable of providing pressures and flow rates to permit all the watermist 

nozzles in an assumed maximum area of operation (AMAO) of 64 m2 to operate simultaneously at not less than the nozzle 

pressure given by the pass criteria determined by the test in Annex C, or their approval listed discharge performance, 

whichever is the greater. Any flow for alarm purposes should be added to the system flow.”8 

 

Commentary: 

Assumed Maximum Area of Operation (AMAO) is a key factor for automatic nozzle suppression systems 

because there is no control over how many nozzles will activate in the event of a fire, yet enough water 

needs to be provided to the nozzles fighting the fire at the same flow as when used on the fire tests as it 

was only under those pressures & flows that a fire was suppressed.  If the water pump is under-

dimensioned it can cause the suppression system to operate at pressures and flows (per nozzle) lower than 

tested, resulting in reduced density over the fire area and therefore reduced performance. 

A pre-engineered system like Automist does not require AMAOs as it does not use automatic nozzles (more 

than one nozzle opening per pump) and therefore there is no risk of reduced flow. If two Automist nozzles 

are operating simultaneously it is because there are two pumps also operating simultaneously. 

6.6.1 As stated in 6.1, the third nozzle outside the room cannot activate. However, other nozzles in the room of 

origin can, and most probably will, when the hot gases contained in the ceiling spread to other nozzles 

before the effects of cooling are felt by earlier nozzle activations.  Therefore, if a room where the system 

has been designed for is larger than the 32 m2 standard sized room used in the fire test, say 40 m2, 

requiring 3 nozzles, there has to be an assumption that the third nozzle will activate within that room. If it 

activates, the flow to each of the operating nozzles must be at least the same as the flow and pressure seen 

on the fire test.  

The example below makes this clearer: 
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In the 2 nozzles fire test above, when both nozzles activate, they operate at 50bar and 10lpm (litres per 

minute) each, requiring from the system a total of 20lpm @ 50bar.  For a real application, like the example 

below with 60 m2 and 6 nozzles, the standard requires the system to cover an area of up to 64m2 and have 

the pump able to deliver flow to all these nozzles at the pressure and flows found on the test.  The pump 

capacity should therefore allow for more nozzles to operate, supplying the required flow to them, a total of 

40lpm in the example below.  If the system can only deliver the 20lpm (to supply 2 nozzles as tested on the 

fire test) the nozzle pressures will drop below those used on the fire test, reducing suppression 

performance significantly.  If the pump provided with the system can only supply the same as the fire test, 

then it should only be used in rooms which require only 2 nozzles, unless a pump with up to twice the flow 

is used to extend the area of application beyond 32m2. 

 

  

 

6.6.2 For residential purposes, it assumes that there will never be a spread of hot gases on the ceiling so fast and 

intense as to activate an area of nozzles larger than 64 m2.  It assumes that at 64 m2, enough nozzles will 

have activated to be bringing temperatures down and avoiding the activation of more nozzles. Not 

coincidently, this area is twice the area of the test room. It is a common required on suppression standards 

to have a pump to supply a flow which twice that of the fire test area, as in NFPA 7509 for example.  This 

simply means that the pump used for the application must deliver twice the flow at the same pressure as 

that used on the fire test. 

 

Third Party Testing and Approvals 

As of March 2017, there is no third-party certification available to residential water mist systems by UK bodies such 

as the BRE.  The BRE only has certification for commercial and industrial systems as per LPS 128310.  Other 

international bodies such as Factory Mutual and Underwriter Laboratories can certify (or List) water mist systems 

but these are done according to their standards and may not necessarily follow closely BS 8458 as they do not 

participate in the drafting of British Standards as the BRE does.  As a result, systems can only rely on third party 
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testing and self-declare compliance to the standard.  This exists in other fields, such as CE Marking, but, as with CE 

Marking, there is a risk of poor validation of performance if third parties are not used for assessment and scrutiny.   

Finally, there is the LABC Registered Detail process.  Despite not being a full certification process, it is a third-party 

scrutiny process that analyses the performance criteria as well as other durability and robustness attributes to 

confirm that Building Control Officers can confidently approve these systems. It also explores features not 

contemplated in the standard, specific to the proposed product, as well as being able to consider whether systems 

out of scope still perform as intended and detailing that on the RD process.  The benefits are that it:  

- replaces the need for BCOs to carry out the detailed and extensive scrutiny which should be done on every 

self-declared compliant, non-certified systems, saving time. 

- allows local authorities to be confident in accepting the system because it has been thoroughly tested by a 

specialist appointed by LABC (in Automist’s case a fire engineer and BCO), increasing consistency in 

acceptance. 

- sets, from a BCOs perspective, what are the limits to the application and intended use, referencing existing 

Building Regulation guidance documents, reducing uncertainty. 

  

Plumis Automist “fixed wall head” has RD EWS171 (for loft conversions) and Smartscan has RD EWS534 for 

residential suppression as a 14 month collaborative project carried out with City of London Building Control as part 

of the Registered Detail process. 

 

1 BS 8458:2015 “Fixed fire protection systems. Residential and domestic watermist systems. Code of practice 
for design and installation” 

2 BRE Report: Effectiveness of sprinklers in residential premises (Section 4 Benchmark Tests, Figure 4F.2) 

3 BS 9252:2011 “Components for residential sprinkler systems. Specification and test methods for residential 
sprinklers” 

4 UL 2167 “Standard for Water Mist Nozzles for Fire Protection Service” 

5 UL 1626 “Standard for Residential Sprinklers for Fire-Protection Service” 

6 FM 5560 “Approval Standard for Water Mist Systems” 

7 As per email confirmation from Kerry Bell, Underwriter Laboratories Principal Sprinkler Engineer, NFPA 13 
standards author 

8 BS 8458:2015 “Fixed fire protection systems. Residential and domestic watermist systems. Code of practice 
for design and installation” 

9 NFPA 750 “Standard on Water Mist Fire Protection Systems” 

10 LPS 1283: Issue 1.1. “Requirements and test methods for the approval of watermist systems for use in 
commercial low hazard occupancies” 

                                                

https://www.labc.co.uk/our-services/registered-details/rd/ew171-plumis-automist-automatic-fire-suppression-device
https://www.labc.co.uk/our-services/registered-details/rd/ews534-plumis-automist-%E2%80%98smartscan%E2%80%99-targeted-automatic-watermist
http://www.bre.co.uk/page.jsp?id=422

