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The International Water Mist Conference in Amsterdam was
officially the most successful ever, attracting 128 delegates
from 21 countries. jose Sanchez de Muniain picked out
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some of the highlights.

industry seemingly gaming in confidence i its market
position against its traditional foe, water sprinkler
technology.

Nevertheless many debates still revolve around whethe:
water mist industry should emphasise its similarihes with
sprinklers - or 1ts cifferences Whalst the jury 1s stll out on that
question, delegates lound comfort mn water rust’s ncreased
adoption in some seclors such as in data centres, gas turbines
and even residential care homes. And applications are certamly
nol confined to small installations. as the first apphcation
presenlahon efficiently proved

Water mist has been used in the protecton of cable tunnels
[or around 20 years and although a number of fire test
scenarics exist such as CEN TS 14972, there are currently no
standards for the sorts of large-scale cable tunnels thal are
feeding power to the mega-cities taking shape in Asia and the
Middle Easl

With existing test scenarios having an upper celing height
hrmt of around 2.5 m as well as a longitudinal vennlation of 1m
per second, what are the opticns when faced with a 6m-high
tunnel with potentnal wind speeds of 5m per second”

This was the challenge faced by Foglec when Singapore
Power embarked on a US$1.25 billon programme to mcrease
the power supply to Smmgapore city with a new 60m-deep,
35km-long cable tunnel, explained Ruediger Kopp, general
manager, lixed systems, Fogtec.

The new tunnel runs from the Senoko power slation lo the
nerth of the 1sland and comprises an 18 Sk north-south turmel
that 1s then intersected by a 16 Skan easl-west tunnel at 1ts
exiremity

An existing 1 Tlan tunnel running to the entrance of the new
tunnel was built in 2005 and fitted with water mist technology
SP wanted to roll out the same fire protecticn solution 1o the rest
of the new tunnel "The old tunnel had not been challenging
because 1t was only 3 5m hugh, a reasonable size Based on
full-scale fire test resulls, igh-pressure water rrusl could be
implemented in this first section’

T he mood was upbeat in Amsterdam wilh the water mist
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T];e new tunnel, however has a diameter of 6m and a
maximum ciameter of 9m at the shafl area, contamning cable
troughs carrying enclosed high-voltage cables and a number
of junction poinls Ancther significarit hazard was presented by
a service vehicle

A fire protection concept was developed in cooperation with
fire consultant Aecom and a full-scale tesl series was
developed which tock mto account the hazards, the structure of
the tunnel as well as ventilation speeds of up to 5m per second
The assessmenl criieria were sel by Aecom with Singapore
Power. the fire tests were cenducted by fire test laboratory IFAB
and the resulls evaluated by MPA As well as evaluating waler
must the test was designed lo analyse the performance of linear
heat detection cable

According to the scenario, nozzles were placed on the
6m-high ceiling along a 60m length compnsing three sections
The central section was 33m and the lateral sections 16.5m
each. Each section was activated simultanecusly as per the
proposed mslallaton

The first lest scenarnio simulaled a vehuicle fire with a medium-
sized class A fire on wooden pallets The second fire lest
simulated a large class A unshielded open [ire, and the third a
class B iquud fire from the junction trays, where diesel was used
as the test fuel

As well as temperature measurements, visibility was also
assessed to gauge polental conditions for assisting firefighters.

Detecnon time was sel at less than 60 seconds for the class B
fire and at 120 seconds for the class A fires Five munutes afler
waler misl activation temperatwres should be below 60°C n
order 1o enable firefighter attendance ‘Tt was also important
that the upper part of the tunnel remained below 300°C
throughout water mmust activation time in order o ensure nc
damage to the tunnel stucture’

Summarising the results of the vehicle [ire test Kopp
explained that afler an extended 3 5 minules of pre-burn ume
the waler sl was activated and all temperatures immediately
decreased 10 60°C  Interestingly; 10m downstream of the fire
the visibility was 18m, which n a real situation would have
allowed an emergency interventon even from the downstream
side

The critena for the large fire test were also satisfied, although
the lugher smoke volume mean! downstream of the fire
wisibility was 8m An adcitonal tesl was carned out where, In
contiast to the other lests were ventilation speed was gradually
reduced from 5m per second, the ventilauon velocity was held
al 5m per second Even with the higher constant velocity the
water mist systern was successful The class B scenano was
successful too, this tme with a 30m visimhity

The new tunnel 1s currently under construction and as a
resull of the tesls il will include a lotal of 25,700 water rmsl
nozzles mstalled in 33m-long sections with a lotal of 1,100
seclion valves operaled by the delection sysiem. Around 75km



of stamnless sleel pipes will eventually be
mstalled

The mamn pipe will be pre-Alled with water,
with a jockey pump feeding the system lo
ensure discharge 1s nol delayed after
acuvaucn Water supply will be provided
through six pump stations along the tunnel

Cencluding, Kopp said that the project had
proved the efliciency of waler mist even in
large scale cable tunnels with ligh-vennlation
condiions Tt 1s a good solution to protect
cable tunnels in power network projects
hroughout the world and we hope this type of
project will contimue o grow!

Shll very much on the practical applications
side Magnus Arvidson of SP Techmcal
Research Institute of Sweden cullined some
lessons that could be learned from exising
water must nstallatons. Arvidson drew upon
many case studies from the report SP Rapport
2014 30, Water nust fire protection systems —
an updated state-of-the-ar! report, which 1s an
update of an earlier 2001 report describing
technical developments, experiments and
summary of mstallation recuirements for
waler mist, including both good and bad
examples of real installations (only avalable in
Swedish)

One positive example was the culcome of
the fire that broke out on the Star Princess
cruse ship on 23 March 2006, when the ship
was en route from Grand Cayman to Mcntego
Bay, Jamaica Il was carrying 2,690
passengers and over 1,000 crewmembers
The [ire started on a balcony and resulted 1n
one death and 13 smoke-mhalanon casualues,
as well as the destruction of 79 cabmns and the
damage ol 204 cabins The water mist n the
cabins prevented the fire from developing nto
a major disaster During the fire 168 nozzles
activated and the system was in operation for
four hours, discharging around 300 tonnes of
water Although exght of the 168 nozzles did
nol activate properly, mostly due to delective
glass bulbs, the water must syslém performed
well even though the multiple operation of the
nozzles resulted in pressure being lowered
from 60 bar to 48 bar

Many discussions revolve around the
reliability of trachtional sprinkler systems mn
comparison lo waler mist systems bul
unfortunately there 1s not enough field

experience for a defiutive answer The only
possible comparnisons are through calculaton
and fault-tree analysis of systemn reliabihty
Arvidson has found only two relevant dtudies,
one by FM Clobal[l] and ancther via an EU
project(2] looking at cruise vessels

Looking at the resulls of these stuches,
Arwdson found that the rebabihity of sprinkler
systems that are mamtained annually 1s in the
order of 94%, which 1s comparable to field
experience For systems maintamned on a
moenthly basis, the reliability increases to
99 5%, which 15 comparable with field
sprinkler experience in New Zealand and

Austraba where the level of inspection and
controls of mamlenance 1s high

In the case of water musl systems, two sels
of higures were outlned, cne for ‘generic’
systems and one for 1mproved’ systems
Arvidson unfortunately could not find a
defimtion for these terms However, [or an
‘mproved' system design, eg similar to the
systems used on modern cruise vessels and
wiich are maintained on a monthly basts, the
rehability is comparable to a traditional
sprinkler system. 'This 1s good news because
now we know we can 1mprove system
rehiability by mere frequent system
mamntenance and improved system design,
concluded Arvidson.

In a survey carried cul in 2012 Det Norske
Veritas nspected the aulomatc nozzles on
four passenger ships older than ten years
The results showed that between 30% and
67% of the nozzles that were lesled did not
actwate, bul the problems were associated
with cne particular make and type of nozzle

A survey carred out by the Bahamas
Maritime Autherity on 80 ships found that 30%
of the ships had single, non-functicnal nezzles,
while 15% of the ships had mulaple numbers
of non-functional nozzles. These problems
were assigned lo blockage of internal filters
with mineral deposits, buld-up of scale and
mineral deposils on the internal components,
and corrosion of the internal components

‘The Bahamas wenl to the International
Mantime Organzation (IMO) with the
1eco) ndation that there should be reqular
lesing df nozzles and that a mmum water
quality should be specified by the
manufacturer Also, it should be possible lo



270 mobile water
mist sprinkler units
have been installed in
35 nursing homes in
Copenhagen. It is
estimated that they
have saved nine lives
since their installation.
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assess the waler quality n the tank, pump unit and piping, and
compared to manufacturer’s waler quality specificalion’

Problems such as these are by no means restricted to waler
must systems and Arvidson ponted cul some large-scale recall
and sprinkler replacement programmes in the USA Cne such
recall mvolved a sprinkler type with a faulty 'O’ ring, which led
1o the replacement of 65 different models equaling to 35
million sprinklers manufactured between 1982 and 2000

There have also been problems with defective sprinkler
glass bulbs. These are filled with a fluid that expands with heal
and then breaks the bulb which m twn then activates the
system There have been examples where this fluid has
disappeared. leading manufactures of both sprinkler and water
mist nozzles to publish detailed mstallanon and handling
mstructions for nozzles with fast-response glass bulbs

Arwidson listed a number of case studies nvolving water
st mstallations that had gone wrong A high pressure system
installed in an old Swedish wooden church accidentally
discharged nilregen imo a 10m? basement The caretaker went
1o inspect bul retreated back up the staus after feeling dizzy,
which saved his Iife. History nearly repeated itself at the same
mstallation one and a half year's later when a firefighter walked
down to the basernent 1o investigale an alarm Again he felt
something was wrong and retreated In this case the pipe
couphing had separated where the cutting ring on a coupling
had been wiongly marked

In another case a pumnp unit had stopped cperating as a
resull of the filter being blocked. It turned out municipal works
outside had led the waler to contain more particulates than
usual In another instance, an inspector had noticed the
spacing of the nozzles n an installation didn't malch the data
sheet Instead ol installing addional nozzles, the installer
revised the data sheel 1o fit the installation On ancther
occasion an installer suggested for cost reasons (hat the
system should be connected to the water supply lor the
sprinkler system of the building, which resulted mn nozzles
clogging up because of the lower water quahty

‘What can be learned from these cases? The mos! impot tant
part is system reliability We have lrmiled field experience and
have to trust from the fault-tree analysis that there potentially 1s
a mgher probability [of failure] in companson (o tradibonal
sprinkler systems But shorter mamtenance schedules may be
a solution As for nozzle functionality, we can see a need for
revision of laboratory test procedures because 1t 1s obvious
that the problems we have seen In practice we have nol seen
durmg lab lesls Regular field testing should be required and
[we must acknowledge that] nozzle glass bulbs are very
vulnerable' Water quality and filter quality should be
supervised and filler design improved lo overcome problems
with clogged [ilters. 'My conclusion is that we all have the

in
res;“)f)nsﬂjﬂlry and we can't blame a smngle person or company’

It wasn't jusl fixed water st systems that were m the
lmelight during the two-day conference and Willem Nater of
Nater Gas & Vioeslolsysiemen presented an ingemous mobile
water must unit that 1s ncreasingly bemng laken up fo protect
vulnerable pecple 1n care homes 1 Scandinavia

The mobile waler must sprinkler umt comprises a multiple
detector, pump, 130-hitre tank, a nozzle, control panel and GSM
(global syslem [or mobile commumcation) module

The system 15 designed for the typical room of an eldetly or
disabled person who 1s not physically capable of escaping a
room on fire Upon activation the system sends out a voice
message to DECT phones and/or an SMS message 1o relevant
personnel — emergency services, care home staff or neighbour
— whilst discharging water must for up 1o 15 mmutes if not
manually stopped before by carers.

The units are 1deally placed 1 a room along the muddle of
the wall, although there 1s the option 1o mstall the unit around a
corner and place the nozzle separately in the ophmum
location Installabion time 1is two 1o three hours, maintenance
cycle 1s yearly The system 1s certfied 10 cover at least 25m?
and can be equipped with optional extra nozzles each
protecting another 25m2, said Nater 'Il1l1s a larger area we
could add a second or third urut’

The QI was buill m accordance to gudance (Easily mnstalled
automatic extinguushing system) wntten by the Swedish Rescue
Services Agency and Norwegian Directorale for Civil
Protection and Emergency Planming

The technology was selected by the ity of Copenthagen
following recommendanons by the social services and
emergency services, who wanted to stem the number of fire
deaths of elderly or disabled people, where survivability was
doubtful even twough the use of allernative technology such
as sprinklers "Three minutes' survival tme 15 all you have n
thal roorn and 1f you are relying on glass bulb lechnology, it is
already quite late’

The project started in Cepenhagen in 2012 The city had a
number of aging unsprmklered bulldings and 1t had been
estmated that il would cost 15 million euros (US$16 million) to
mstall sprinklers m the residenhal homes

A tender was pul together for the manulacture and
installanon of 270 units, and today the Q1 mobile water must
unts are m 38 of Copenhagen’s 45 nursing homes
Copenhagen has had the unils for two and a half years now
and accordmg to the fire service nine lives have since been
saved. In cne case the Q1 extinguished a small fre caused by
stufled toys on a hot plate in a nursing home. The cleaning up
entailed only two sweeps with a water vacuum cleaner and
one an dehumidifier in use over two days

Currently 1,350 units have been built and nstalled, with over
100 reported actvations, None of the 100 activations have
been found faulty

Nater concluded by saying these small-scale and mobile
waler mist fite protection units are mereasingly bemg used n
industnal applications for lemporary, small scale and/or local
fire hazards such as in changing rooms in nuclear power
plants, localised hazards in the paper manufacturing industry,
and even Lithum-1on battery rooms m ships

The 16 International Water Mist Conference will take place
21-32 September 2016 in Vienna, Austria The call for papers
will be released on I February 2016 and abstracts should be
recewved before 31 May 2016

The 2016 conference will feature the IWMA Award for Young
Talents, a prize for the best master thesis about fire protection
with water must For more information visit wiww nwma nel



