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Evidence from the experience in the field of 
electronically operated domestic water mist systems

Steven Dynan 
Plumis



Introduction
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There has been extensive research demonstrating the theoretical benefits of using electronically controlled water mist 
systems, such as faster activation and reduced damage. However, given its recent introduction, there has been very 
little evidence of its benefits in the field. 

Part of the reason has been that these systems were installed primarily in new or refurbished homes where the risk of 
fire is small. Since the Grenfell fire, there has been a duty of care drive to retrofit suppression systems into homes 
where the risk of fire is higher or where the occupant is less able to escape.
These are often identified through Person Centred Fire Risk Assessments, as opposed to being installed where building 
regulations dictate the requirement for a suppression system.

This has meant that there are more suppression systems present in environments where they can actually make a 
difference.



Research
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"In a smart system we would expect to separate the detection device from the 
discharge system"

"SMART protection system is the future of fire protection"

Dr. Yibing Xin
Research Group Manager  FM Global 

In 2022 at the NFPA conference in Florida, Dr Yibing Xin, Group Research Manager at FM 
global spoke about their internal proof of concept research project looking at SMART Fire 
Sprinkler systems.

Their definition of SMART was Simultaneous, Monitoring, Assessment and Response 
Technology.

Source https://www.nfpa.org/news-blogs-and-articles/podcasts/are-smart-sprinklers-the-next-big-thing

https://gbr01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nfpa.org%2Fnews-blogs-and-articles%2Fpodcasts%2Fare-smart-sprinklers-the-next-big-thing&data=05%7C02%7CSteven%40plumis.com%7C976f582f34074498b4d108dc2af8ec5c%7Cd7ed38db95e94f3fa2c72e7d27045d98%7C0%7C0%7C638432495795192841%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=2FWOe6ajTdr3EyZ9DCZVruPgaNK%2BxMWqTaSuiY%2Fbc%2FM%3D&reserved=0


TITLE

23rd International Water Mist Conference – Antwerp, Belgium, 2024. 4

Source FM global SMART sprinkler to save water PowerPoint Presentation (firesprinklerinternational.com)

https://www.firesprinklerinternational.com/wp-content/uploads/2022/06/XIN_Smart-sprinkler-systems-to-save-water.pdf
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Credit to the authors Charlie Hopkin, Martin Sprearpoint, Yusuf Mohammad and William Makant Replicating the 
activation time of electronically controlled watermist system nozzles in B-RISK - ScienceDirect

Several fire engineering assessments of Electronically 
activated nozzles have been made.

June 2022 a fire engineering research paper was  
published in the fire safety journal.

This study used B-Risk modelling to compare a variety of 
fire scenarios.

For the scenarios modelled an RTI of 20 m½s½ was 
determined for the electronically activated nozzle.

“….When comparing the results for the nozzles to concealed 
sprinkler heads, in all instances the nozzles are shown to 
activate more quickly than the concealed heads. The 
activation times of the concealed head is shown to be 2.0 
and 13.7 times greater than those observed for the 
activation of the first nozzle.”

https://www.sciencedirect.com/science/article/abs/pii/S0379711222000704
https://www.sciencedirect.com/science/article/abs/pii/S0379711222000704
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Electronically activated water mist nozzles can be used with a variety of 
detection devices.

• Smoke detectors 
• Heat detectors 
• Flame detectors 
• IR thermal camera images 
• Gas alarms

The choice of detection device offers flexibility for the 
environment and expected fire loads to achieve the earliest  
nozzle activation time.
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This example was taken from a kitchen fire. The room is divided into 27 sections.
In each section the temperature can be monitored and recorded. 

The temperature reading does not have to be measured at ceiling height.

Field data from electronically activated water mist systems 
Time initiation device activates

Ambient room temperature recorded

System monitors for verification of the fire

Confirmation fire found.

Time each nozzle(s) activates and direction of discharge.



Where multiple nozzles are located in the same room, each nozzle can independently record data. 

This has proved useful to avoid the fire “skipping” the nozzle.
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Field data from electronically activated water mist systems 



House kitchen fire December 2022E
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A frying pan containing oil caught fire producing smoke 
but with a slow release of heat. 

The electronic nozzle activated 64 seconds after the smoke 
detector initiating the water mist system. 

Due to the early activation the fire was extinguish and 
did not spread beyond the frying pan. 

The BS 5839-6 heat alarm did not activate because 
the ceiling temperature did not reach the required 
temperature to activate the alarm.



House kitchen fire December 2022
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There was no fire damage to the property and the resident was able to mop up the water.
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Apartment chip pan fire June 2023
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Apartment chip pan fire June 2023
The water mist system observed two sets of 
temperature readings before activating. 
An increase in temperature at the location of the 
fire 9 seconds apart ranged from 24.4 to 88℃  

which activated the nozzle. 

The ambient room temperature was 26.1℃

The nozzle activated 21 seconds after the smoke 
detector activated

This graph shows the extreme 
temperature in the corner where 
the chip pan was located but a 
relatively low temperature in the 
rest of the room

80℃

20℃



Apartment chip pan fire June 2023
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Detection device activated 03:37 56 seconds

Fire verified at 03:38 12 seconds 

Coolest part of the room still measuring 24.45℃ 

Nozzle activated 03:38 17 seconds targeting the hottest part of 
the room. 

21 seconds  

Pump stops 30 minute after activation 04:08 17 seconds  



Apartment cooking oil fire 
– April 2024
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There was minimal amount of 
smoke and heat damage to the 
kitchen during the fire.

There was no water damage to the 
kitchen floor. 



In this incident the system was initiated by a smoke 

detector activating due to the oil smoking before the fire 

had started. 

Within 20 seconds the system had seen the fire develop 

and activated a single electronically controlled nozzle. 

The nozzle was able to turn and spray the mist directly at 

the fire. The system could determine exactly where the fire 

was in the room.
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Apartment cooking oil fire – April 2024

Temperatures in the room varied from 23.8℃ to 

82.1℃ in the section where the fire occurred

80℃

20℃

80℃

20℃



In April 2023 Scottish building standards approved the use of an electronically controlled nozzle as a suitable 

alternative to the prescribed nozzles detailed in BS 8458:2015 
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Adoption of Electronically controlled nozzles

Source: report available on Scottish government website Building standards - ministerial view: automatic fire suppression systems (ref. V2023/1) - gov.scot (www.gov.scot)

https://www.gov.scot/publications/building-standards-ministerial-view-automatic-fire-suppression-systems-ref-v2023-1/


In 2023 NFPA 750 introduced a definition of an Electronically Controlled Automictic 

Water Mist Nozzle. 

The standards definition is “Nozzles that are normally closed and operated by 

electrical energy that is initiated and supplied by fire detection and control 

equipment.” 

TEAdoption of Electronically controlled nozzles

23rd International Water Mist Conference – Antwerp, Belgium, 2024. 17

Electronically operated nozzles have been in the market for several years.

The industry has been slow to adopt the technology partly due to the lack of fire tests, standards 
and specifications specific to this type of nozzle
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Source: 
https://www.shopulstandards.com/ProductDetail.aspx?productId=UL2167A_1_O_20240708

Ul have recently published this standard for water mist systems the standard 
includes a suite of 13 small room fire tests and 4 large room fire tests

https://gbr01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.shopulstandards.com%2FProductDetail.aspx%3FproductId%3DUL2167A_1_O_20240708&data=05%7C02%7CSteven%40plumis.com%7C95e85f1d6905431f428b08dcc28147c1%7Cd7ed38db95e94f3fa2c72e7d27045d98%7C0%7C0%7C638599108723492935%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=eLDkv%2B1tWxS%2BmZI8FpcYZDIFf7RbBokwaxThDkqvxHI%3D&reserved=0


UL 2167A

Ul 2167A includes a suite of 13 small room fire tests and 
4 large room fire tests.

Fire tests use a traditional style fire crib as well as a 
domestic sofa as a fire load.
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The evidence shows that SMART early activation = Better outcomes for people and property.

Summary
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All the fire data gathered from domestic fire incidents align with the fire engineering modelling and 
assessments previously carried out on in this type of nozzle. 

Whilst real fire data on electronically controlled nozzles is still small. These systems are now  available in 

numerous countries including Holland, Belgium, Italy, China and South Korea. 

As more systems are installed more data will become available internationally. 

All the fire data  aligns with FM global’s summary report into SMART sprinkler research for commercial 

applications.

Manufacturers now have certification bodies such as UL and FM global to work with , to 

develop, improve and offer alternatives alongside their existing product range. 
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Thank you for listening

Steven Dynan – Plumis

Contact: steven@plumis.com
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