A BS 8458:2015 residential watermist
system with 6 litres per minute flow
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180 " uniform spray
» Electrical back box
« Triggered by heat alarm

 BRE & Exova
Warringtonfire testing

Performance close to
sprinklers (but below)

BC Registered Detail
AN171 for 3 storey layout
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BS 8458:2015
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Fire Testing 2014-2015 - Exova

T@ 1.6m < 95C
t< 120s (@T > 55C)
T @ 2.4m < 320C
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Fire Testing 2014-2015 - Exova

Heat Release Rate [kW]
s 8

s

Time [min]

Figure 4F.2 Graph of heat release with respect to time for unsprinklered
corner fire test, cut foam sheets (775 mm by 865 mm by 75

* From BRE sprinkler research 2005 (DD252)
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R&D for BS 8458:2015
performance
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R&D Boundary Conditions

» Low flow: <6lpm
- Keep ease of retrofit & water damage stigma

« Mid-wall mounted head: 1.5m approx.

- Most efficient use of mist (Prof. Ragnar’'s IWMA
Eureka prize)

* BS 8458:2015, BS 9252:2011 & UL2167

- Robust sprinkler equivalence for future US and
international markets
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Fire Testing Odyssey
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Techniques attempted

Computer Fluid Dynamics

Detection

Surfactant additive

Panic
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Fluid Dynamics: control volume

@ UNIVERSITY of
GREENWICH G

Control volume
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Horizontal planar spray distribution
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Istribution
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Problem: Distribution vs Friction
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Detection for Early Activation
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Detection

» 10+ detector types
* Price & false alarm tradg-off

-y
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Detection

Plumis Test 20vs24 (Early activation)

Test20-2Pumps&1Head
Test24-2Pumps&1Head_EarlyActivation
75 mm Limit

e Pump ON

e Pump ON

Impact of early
activation noticed on
start (only)

m ‘v
J\’ ‘~\\‘

00:00 01:26 02:53 04:19 05:46 07:12 08:38 10:05 11:31 12:58 14:24
Time (min)
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Detection is affected by ventilation (2)

Activation Times (AICO)

: _ v

Problematic fire

Centre fire

I Corner fire I

W centre fire u corner fire .. ventilated centre fire u fire load with issue
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Surfactant Additive
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Additive: much better

Comparison - F500 with and without (Center fire + Ventilation)

= 75mm Below Ceiling
75 mm Limit
= PUmMp ON

e 75 Below Ceiling

———— PUMp ON

- |

00:43 0126 02:10 02:53 03:36 0419 0502 05:46 06:29

Time [min)
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Additive:
dditive: but not infallible (3)

i fer
B =T _= ¥

plumis Test Fifteen 16/6/14

——— 75mm Below Ceiling

—— 6.5mm above ceiling
— 1.6m above floor (shutte” side] "\
___—1.6mabove floof (far sice) ‘
e Open doorway to replicate fusible link ‘\
]
|

surface
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What left?

Targeted mist to maximise density
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Visible flame
height with
reflections

* Infrared heat
signature is not
only from flames -

IR trace of

combustion
products and
radiated heat

[ ]
pI U I I l IS Figure 14: Partially shielded fire IR spectrum capture




LABC Registered Detail
reliability testing

Same wall long distance
» Shielded fires

« Under nozzle fire

* Heat sources
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IR sensor corner fire scan data

7.4m (24') from corner fire, same wall
Two sweeps, back/forth

s Temperature

sm—Pasition
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Shielded CFD data

SMARTFIRE
Data View

o |

25s

SMARTFIRE
Data View.

SMARTFIRE
Data View
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Shielded fire graph

| Pressure (BAR) |
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— . ST @bowe ceiling surface

— 1 & abowve floor (Ffurthest from fire)
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Momentum is key (4)
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Momentum is key

\

— Wide flat

| —

1 2 3
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Fire under nozzle graph

Plumis Test Thirty-Five 20/10/14

Observations Warrington: —— 75mm Below Ceiling
Nozzles manually activated
at 00:54 —— 1.6m above floor (far side)

Test self extinguished by
test operator at 13:30 75 mm Limit

1.6 m Limit
1.6m 120s

e PUMP ON

| J‘w
W peatithe s e O W
/v/ V

02:10 03:36 05:02 06:29 07:55 09:22 10:48 12:14 13:41
Time (min)
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IR sensor close fire scan data

Directly over fire
The two separate fires are visible
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Known heat sources:
keep hob 2.5m away

Figure 5: FOV with sensor at 1m distance Figure 6: FOV with sensor at 2m distance
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Figure 7: 2 pans (1 large, | small) @ 0.7m Figure 8: 2 pans (1 large, 1 small) @ 2.3m
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Automist vs Sprinkler
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Automist vs Sprinkler

Sprinkler
room
smoke
alarm
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Comparative
Temperature vs Time

— Automist Room

e Sprinkler Room

Automist
locates fire
and begins

suppression

Automist
heat alarm

Sprinkler
activation

110 120 130
Time (seconds)




Automist vs Sprinkler
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Next steps

Multi-room: to serve new build

Self-diagnosing to ensure reliability (1:9 fail)

Internet monitored to replace annual service

Smoke alarm triggering: to avoid ceiling clutter
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Questions?
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