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TU/e E [edtiveness of the Automist Ultra in controlling fire growth

Abstract

This study evaluates the e [edtiveness of the Automist Ultra system in controlling a localised fire. This
is essential to enhance safety in elderly care environments, where limited resident mobility and sta [ngl
shortages present evacuation challenges. The research focuses on quantifying the system’s ability to
reduce the Rate of Heat Release (RHR) and establishing its cooling capacity across varying fuel loads
and distances. The methodology involved two phases: establishing baseline free-burn RHR curves and
conducting suppression tests using wood crib fuel packages (2 and 3 cribs) at distances of 2 and 4
meters from the wall-mounted nozzle. To ensure data accuracy, correction factors for water-uptake and
evaporation were applied to isolate the actual pyrolysis mass dierknce. E [edtiveness was determined
through slope analysis of the RHR, comparing the suppressed decay phase against the uncontrolled growth
curve.

Key results demonstrate that the Automist Ultra significantly reduced the RHR in all tested scenarios.
At 4 meters, the system more e [edtively “capped” the fire’s growth despite the extended duration for full
extinguishment. Thereby, the cooling capacity increased with both distance and fuel load, rising from
1.00-1.98 KW/s at 2 m to 1.09-2.56 KW/s at 4 m, which suggests a more e [cieht mist-plume interaction
at a higher RHR and larger distances.

The study concludes that while the system is e [edtive for ”slow”, “medium”, and “fast” growing fires, the
system may struggle to control "ultra-fast” fires. This is only possible by an ultra fast detection of the fire
by a smoke detector or other detection method. These findings provide the RHR data and performance
thresholds required for future tests and simulations to determine the maintenance of tenable conditions
during evacuation.
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TU/e E [edtiveness of the Automist Ultra in controlling fire growth

1 | Introduction

This study was initiated in response to growing concerns about fire safety in elderly care homes. There is a
demand to extend the available escape time and reduce the amount of sta Creéquired for evacuation during
a fire emergency. This results from the challenge of the residents’ often limited mobility and the shortage
of manpower. At the same time, the increased presence of mobility scooters and other battery powered
devices creates a risk of lithium-ion battery fires. These types of fires di [erl from conventional fires by
not requiring oxygen to sustain combustion. Traditional fire safety systems may therefore not perform as
e [edtively as for a “normal” fire. This had led to the question whether the Automist Ultra system can
control, delay or extinguish battery fires. While it is crucial to determine whether the Automist system
can control or delay such incidents, the system is not tested for battery fires in this research. First, the
fundamental capabilities and limitations of the system must be defined according to the following research
questions:

1. To what extent can the Automist Ultra system reduce the Rate of Heat Release (RHR)
of a developing fire of di [erient fuel loads?

2. Is the Automist uniformly e [edtive over varying distances from the nozzle?

3. How e [edtive is the Automist in practice when using design RHR curves related to
residential functions?

This study focuses on quantifying the e [edtiveness of the Automist in reducing the Rate of Heat Release
(RHR) using wood crib fuel packages. The research is structured into two phases. First, establishing
a baseline RHR curve through uncontrolled free-burn tests of the fuel packages. Secondly, performing
suppression tests to quantify the Automists’ impact on the RHR curve across varying distances from the
system.

Furthermore, this paper details the data processing methodology required to produce accurate results.
This involves integrating data over an interval to account for noise from high-pressure spraying and
applying correction factors to account for both the uptake and evaporation of water.

The final goal of this research is to establish the cooling capacity of the Automist and translating this into
practical applications with the standard t-squared fire growth curves. Defining how the Automist performs
is essential for future research regarding more complex fire types, such as those involving lithium-ion
batteries.
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E ectiveness of the Automist Ultra in controlling re growth

2 | Literature Review

This section is structured to rst de ne the operational principles of the Automist Ultra. After which it
describes existing research and case studies to summarize how the system has performed in standardized
tests and computational simulations.

2.1 j Automist Ultra

The Automist Ultra system is a watermist system, however, instead of ceiling heads it uses wall-mounted
nozzles. These are connected to a high-pressure pump which is supplied by the domestic water supply,
see Figure 2.1b. So, the water inlet of the pump is the normal drinking water system of the residential
function. This pump can supply up to 10 nozzles. With the high-pressure pump, the nozzle achieves a
water discharge rate of 8.4 L/min with a spray pressure between 75 up to 90 bar. It is a relatively new
system designed for domestic use (houses and apartments). The Automist works as follows; The system
is activated by a wired smoke detector after which an infrared (IR) sensor (750 pixels) scans the room.
The IR-sensor is located within the nozzle head that is mounted to the wall at 1.12 m to 1.3 m. During
scanning, the IR sensor measures the temperature as a function of IR radiation. When the temperature
increase with time exceeds a certain threshold between scans, the nozzle has located a re. The nozzle
starts spraying small water droplets (mist) in the direction of the re, thereby cooling the surroundings
and reducing the availability of oxygen in the immediate vicinity of the re. The nozzle has a re-tracking
algorithm that continuously monitors the location of the re, Figure 2.1a. If the re shifts to a di erent
position, the system stops mist discharge, re-scans the room to determine the relocated re, and then
resumes mist discharge oriented towards the new re area [2][8][11].

(a) Automist in action [14] (b) System diagram [12]

Figure 2.1: The Automist Ultra System

2.2 | Existing research

There are two versions of the Automist, the Hydra version, and the Ultra version. In concept, they are
very similar. The Hydra version is sold since 2019 in the UK. In 2024, the Ultra version was launched.
The new version is faster at nding the re and has a re tracking algorithm [ 11]. In 2019 the Automist
was introduced by Plumis as a response to calls for re sprinkler innovation, especially for domestic use.
The activation time of the Automist is up to 13.7 times quicker than a sprinkler system in many scenarios.
This is mainly because the system activates before the required temperature to burst the glass bulb of a
sprinkler is reached [LO]. This fast response means that less water is needed for suppressing a re than in
a normal sprinkler system.

Plumis is a British company, therefore, the product is developed and tested in accordance with the British
Standards (BS) in March 2022. Speci cally, the Automist Hydra is tested in line with Annex C which
describes 8 test set-ups evaluating the e ectiveness of a re suppression system. The re tests focusses
on the thermocouple temperatures observed at 75mm from the ceiling (max. 320C) and 1.6m above
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E ectiveness of the Automist Ultra in controlling re growth

oor level (max. 95°C or 55°C for not more than any 120 s interval) [7]. The Automist Hydra succeeded
these tests, it complies with the clause for domestic premises at a maximum room size of 80°rand
maximum ceiling height of 3.5 m [L]. However, these tests only focus on thermocouple temperatures so
the suppression performance with respect to the RHR (Rate of Heat Release) is not quanti ed.

In September 2022, a study evaluated the performance level of several modelling approaches to represent
the suppression behaviour of the Automist Hydra, based on the test results obtained from the BS. The
compared models were a capped re, Nystedt, and Evans model. The Evans exponential decay model
provided the best overall agreement with the experimental data, particularly when an equivalent sprinkler
spray density of 0.07 mm/s was adopted. However, it should be noted that the simulations only cover a
limited range of re scenarios [7].

A later study performed in November 2022 used the previous research as input parameters for a simulation
model with a building that deviates from the guidance of the BS. The model exists of a three-storey
open-plan dwelling house with an open stairway. With this, the study investigates the performance
of Automist Hydra in a open plan situation compared to a conventional protected-stair or sprinkler
protected design. The study concluded that the Automist Hydra system can achieve a performance
equivalent to or even exceeding the minimum expectations for a domestic sprinkler system, with fewer
incidents of injury or fatality. It is therefore reasonable to adopt the Automist Hydra system where
the design deviates from the guidance recommendations. However, the report notes that de modelling
only covers a limited range of re growth scenarios, dwelling arrangements and behavioural assumptionS][

Since the Automist Hydra is a recent innovation, it faces challenges in obtaining a certi cation because
existing standards are not directly applicable. In those cases, a product needs to be veri ed both by
testing with relevant standards and a comprehensive review of the product's technical aspects. When
these assessments are successful, The British Standards Institution (BSi) can issue a BSi Veri cation
Certi cate [13]. In 2023, the Automist Smart scan Hydra system retrieved such a certi cate since it has
been independently, third-party, tested by Exova Warrington Fire to con rm that it meets the performance
requirements of BS [16].

A documented case study by Plumis describes a residential re incident in June 2023 in Greater Manchester,
where an Automist Smart Scan Hydra system was installed in an open-plan kitchen area. The incident
involved a chip pan re that broke out after the occupant left cooking oil unattended on the stove.
Within approximately 21 seconds of smoke detection, the system identi ed the re source and began mist
discharge. The re was fully extinguished after about 10 minutes, using about 60 Liters of water. There
were no injuries and minor smoke damage was reported [6].

Next to the BS, a smart device can retrieve an UL mark. This indicates that a product has been through
rigorous testing by Underwriters Laboratories. The UL safety Mark means that a product has been
certi ed to meet national scienti ¢ safety, quality or security standards [ 15]. The Automist Hydra version
complies with the BS, however, it is not UL-listed. The new Ultra version meets all the extra requirements
and is therefore UL-listed [11].

The Automist Ultra is tested following the UL Subject 2167, which is the standard for water mist nozzles
for re protection service released in 2011. This standard is being reviewed and a new version will be
released in 2026. To be prepared for the new version, the Ultra version was already tested for the draft
version of the UL 2167B in 2023. The UL-tests include 16 full-scale re tests across small and large rooms
with fabricated sofas, drapes, combustible walls, cooking oil res, (un)obstructed scenarios, and multiple
nozzle placements (far wall, near wall, multi-nozzle con gurations). The most important criteria are;

The maximum peak temperature at 1.60m cannot exceed 93.& (200 F).
The temperature at 1.60m above oor cannot exceed 54.4C (130 F) for more than 120 seconds.

In all sixteen re tests, the results show that the Automist Ultra system successfully maintained
temperatures within de ned safety limits. It is important to note that due to the draft nature of
the requirements the applicability of test data is not guaranteed, and further testing may be required B].
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