IRE SAFETY

N SUBURBAN| =
RAILWAY STATIONS |

First-ever use of a water mist system

78

for smoke management and life
safety in underground stations

nderground transport facilities

place spacial demands

an fire protection. In theen

5-Bahn stations in Gamany,

netween Frankdurt am Main
and Offenbach, @ high-pressure water
mist system has been instakied for the
first time, which spec¥ically inflences
smoke behaviour in the event of a fire, The
aim s 1o reduce smoke accumalation and
significantly extend the Time avaitable
for evacuation and rescue operations

SMOKE AS A KEY HAZARD

IN UNDERGROUND

TRANSPORT FACILITIES

Fites in underground transport faclites
pose major chalenges o emengency
services and operglons worldwide.
Feants such aa the fire at King's Gross
Uncerground Station in London in 1987
remain In the collecthie mamory to this
day and have vividly demanstrated how
quickly smeke can spread in enclased
Infraztructuee and how anactal eontralied
smake extraction |5 for the safe
evanuation af paasengers.

Agairat this hackdrap, teehnlcal
seluthans are ganing In iImportance that
ran specifically inflsenne smake hehandoar
In adetrian to firefighting. A carrant projent
Intheee uburban raltaay 2tations in she
Frankfurt and Cffanbach area, Cemany.
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demanstrates the passibiities that
modam Ngh-prossure water mist
systoms can offer in tis context

A FIRST FOR UNDERGROUND
RAILWAY STATIONS

In the Deutsche Sahn underground S-3ahn
atations of ‘Kaiserlel, ‘Ledermuseum’ and
‘Markiplatz, located betweasn Frarddfurt
am Main and Offenbach main 21ation, a
gh-preasure water mist syatem has been
inz1alied for the first time specifically for
the purpose of smoke managennent,

The main objective of the systen is o
epecifically reduce smoke buikd-up within
the stations in the event of a firg, thereby
gigraficantly extending U tme gvalable
for rescue operstions, Particular focus
i& placed on the so-Galed "tid-party
rescue ime’, Le. the periad duxing which
fire service parmonnel can ztlll effectively
rescue people who are unable to lewe
the statian unalcod.

Additionaliy, the water mi
suppresacs tae fire, thamfars keeping It
ata zmall lewel until fusher interventicn
by the: fire brigace:

TYPICAL CONSTRUCTION

WITH SPECIFIC CHALLENGES

1he theee statians faatura a typical
deaign for uncenground franspant
faciltics: the track level 15 larated nizlaw, »

The undergrosnd Ledermucomm station
in Offgnbach Natures ang of Germany’s
first Migh-pressure water mist smoko
manxgemmeat cyctems inctailod
Specitically for pascenger protaction i
underground rall Infrastructere.
npibsrhe Mahn A ¢ Andmeas




Compared to the same volume
of targe dropiets, many small
droplets create a very large
total reaction serface area.
One litre of water covers

an area of 600 m}
when distriduted
ac droplets
of 0.01 mm.

errmediste kevel above i howsing,
arnoey 1 thinge, vending machines and
a00Rss points to the surface.

Inthe avent of a fire, smake intially rises

with 2 ind

fram tha track level o the intermediate
level bafor it can escape ta the open a
ngers, this means comparatively

by fill

P foutes, which can quic

with smoke without sddivonsl meszures.
Anhyees carried oul during the

planning phase showed that te

avallanle ecternal rescue times wodold

be insufficient in an emengency. Withoot

additional measures, it wauld not be

passbke 1 reliably mees the requirements

far maximum permizzibio smake

sancendraticns or the trme needed for the
zafe evaouation of the raltway stations.
Patertial fire Ircldents nan cocur

aeth nsde the stathan and be caused
Irain fires are nor
verttizalIf o
fire nthe tur
nstructed 1o
Thiz cun cairy u lite directly into the staton.

sleerec

HIGH-PRESSURE WATER

MIST AS A SUITABLE SOLUTION

Tire lewls = delyied anglyzes ultirstedy
e e zuiability of s g rpeessue

walen sl syt lon Giis policalive
The wysteiriinelulled by e snanulaciue
TOGTLC yunersiaws extermely line waie
dioplets Vil peedaue sl ellssle
sonullgneeossy.

Ot one frand, e 1 aht
an b oller, smoke 2nd zout pa livks
At e LTy Duored and U Tlue ey
termpersbures vie gigrifivanty reduved.
Thiz netonly reduces tre vclume of smcke
but sk influences he cpreed of the flue
Huses, 1 SpEeuprinte system design,
the wpreud of imcios sun be specificaly
somed dovn.

Alernate appeoachios wore
alzn reestigatod Bawewer, 2racthral
alterations o mazhanical smoee axtraction
wpstams praved a1her un ibie o
sgnificanly mare costly, Furtermone, »

Cooling effect of high-pressure water mist
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such measures do not act luence
the yolume of amoke generated.

Againel this background, the decision
was made to instell & high-pressure
water mist system from FOGTEC

SYSTEM DESIGN AND

TECHNICAL IMPLEMENTATION

In each of the theee stations, the system
was Implemented as 3 stand-alane unit.
Despite the Imited spaoe avallable, the
entire technieal Infrastruchae cauld be
accommadated within the stations.
Pumps, pawes zupply, water starage
and maln pipes wese Integrated Into
exiating plant roama.

Part of the syztem’a sechnleal
equipment 15 located In the troagh area
Eencath thn platfarma. |he pumps wese
lavazred intn the sesignated zpanes
with millimetre presdalan via farmar
ventilation zhafts.
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Marktplatz station, The thin
stainless-steel pipes, some of
which run beneath the station
ceiling, are barely moticeable.

ainless ateel pipes with very smal
diametens run along the s1ation ceifng
from the main pipe. These pipes supply
) special high-pressure nozzles,
Each station was Gvided into several

wal

fire suppreszion zones

I the evenit of & firg, the fire alarm
systen automatically sctivates thies
sections: the gies wheve (e lie was
detecead, as well as the two adjaaent
secthans, This ensures that the water

mist Is directed anly 8a the arcas whane it
Is needed. [his zone oy 7o0e scthvaticn
makes & Ihle to kaep pipe dimensiars
and water requirements reiathedy o,

I he: pipeswnck and neezles were
Inatalied nenesth the staticn eelling and
alan along the: platform edges 1015 allews
afire to be tackled from hoth akour and
bakw. In the: cvent of an Ineldens, the
respenthe sectinn plpns am supplon with
watesr via remately cantrallable vabis.,

INSTALLATION DURING
ONGOING OPERATIONS

TheInstalation of the sy

Ated the prajeot b ‘with zignifi
sAlan wark
ataight or
nd In some
alasure of

aaule masty anly sake p:
durlng aperational hreaes,
aasas raqured the camplet

Frdividusl zeclivee of ek
Cloge covedination wilh Deutecdie Dala
N presiss ening ol e indvi

slages veere ieielu e soznlivl, Soone

1y wern UgnEpor ey just-Fitime by
il im0 keep consbuciion imes sz
shur Lz poeziliv und muid voosscessaiily

digtuling veiguirg ope slivee.

CONTRIBUTING TO GREATER
SAFETY IN PUBLIC TRANSPORT

The ingtalative o o bbbz asie
migl zyster o e thiee Oflerbych S-Bahin
slationg marked e implementalion

al @ new sppecech W line prolecton o
undergreond banspos | leclitivs, The
sslen imprones sund
and tird-pa by rescue, therety enhancioy

1% lor evasuston

ceger s, ralvay stall unc
MR RETITY BRIV Cet,

There are asn practical benefis for
he oparater: 1he retrofitting eould he zariod
autwith relatively shoet casure perioo
the Invesimant costs emalnes signi
lawer than thoee of afternif anhtions.
thus garves as an mcalent

affer nthe fire protect
tfransport nfrastructun

.B ~E For more information, go te
i e
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