WD 01/ 32268 PCT/ F100/ 00949 1 | NSTALLATI ON FOR FI GHTI NG FI RE BACKGROUND OF
THE | NVENTI ON The invention relates to an installation for fighting fire in
a unit, the installation conprising several spray heads whereof a nunber
that is sw@blpes 5 than the:total number of spray:irheads sgprhgo@sd i vated
according to the loca tion of the fire in the unit, and a drive source for
del i vering extinguishing ne- diumthrough a pipe systenrto the activated
spray heads, the drive source conprising a punp unit including a punp in
order to provide by an effect of the pynp unit a punping pressure for
punpi ng extingui shing nmediuminto the ac 10 tivated spray head/ heads, the
pump unit bﬂﬁfgﬁhMngNaF%ﬁtGH)TlNﬁrﬁlﬁEarranged to increase the extinguishing -

medi um fl ow of the punp unit when the nunber of releasing spray heads
i ncreases. BWMRUUMDGFQNHEHI\AEBHH@M ations are generally arranged to

provide a partlc mai nly- constant fl ow from ev pray head. or
sprinkler, i. LUQEﬁ ipventign relaies te&%wﬁ?llﬂ@’hﬁ?é{ggaé% ﬁﬁ%éﬂ\:é yityfigcal 1y an
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such a man I i r ed. The
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oper at | onansadieleRitGlsing et b7 s OB Tl WlE tie RGBSt ol o°
adj ust nent 'elsasipg speay ‘éﬁﬂdsrlég’éﬂﬂﬂﬁess how many sprinklers of the fi re
fighting system r ekaawa-fird ightiid Retaliafiords drelysne rar érrér’ryw ton71'6V|6§ aaccordi ng
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sour ce. has T BN ?aé'sﬁvga@aoré?rﬂyw Bk Bach PRI, S.ﬁrpf"%ﬁ-ﬁffﬁ'%-lea”feg'w”m,
spray heads$pesalive o esnum r abrelieasing sprafdheadstinlthatinstallation. Hdhe iad
stallation comprises a larger number of spray heads, these can be divided into
20 fire zones in such a manner that only the zone where fire is detected is re-
leased. The flow of extinguishing medium for each spray head is constant re-
gardless of the number of released fire zones.
WO 9425112 discloses a fire fighting system comprising a drive
source comprising a pump the rotation speed of which is adjusted in such a
25 way that a predetermined constant value operational pressure is achieved, the
~ flow being allowed to vary. This adjustment is carried out regardless how many
- sprinklers of the fire fi ighting system release. ‘The effect of the pump unit thus'_
varies according to the number of spnnklers that release.
Fire fighting installations are designed in such a way that the drive
30 medium source that drives extinguishing medium to the spray heads has a
particular effect that is assumed to provide a certain minimum flow for each
spray head. If the installation comprises several spray heads, the effect of the
drive medium source has to be high compared with an installation that in-

cludes a few spray heads only. This also applies if the installation has several
35 fire zones.



35 fire zones. WD 01/32268 PCTI F100/ 00949 2 Known fire fighting

I nstall ati ons |nclud|ng several spray heads and possibly a nunber of fire
zones ar ¥PPHAd with a function and a construction nRBERFHE0IMAt only a
part of the effect of the drive source is utilized in such a case that
only a part of the spray heads (or fire zones) of the installation are 5
rel eased. The power available is therefore not utilized in the drive source
of the fire fighting installation in cédse all the spray heads in the

installation are n h f|ref| ting
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I nvention %pe de- fined in the introduction and being further
characterized in tki comgopbhknawn that fire fightingr mnsgtche started @scefficienthe
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enmbodi ment aafeatrluétagﬁxéwfqrgrtheﬁrmem er- ized in that the spray heads are
placed in Bmeamﬁscmmnmwbwmé mvmﬂenes whi Ch are activat ed

separately or in gfou er of he for each
fire zone, and in 5" mr‘)?gk '%tsﬁﬂﬂ'"éfﬁm'\@ %Uﬁ?ﬁ’f VdEPECtors
for acti vat'ldllfy; anenstalul@oznommsh comprises sevenas sb&ayrfgaadsrandgwulchonﬂ;raﬁyt

del | ven$ Ng pRVidE hEXGmITRAI WThb felebéing SPREMNLAER, Wheh o figt ecting

fire, the QP{%%‘;B&@ e\ﬁigéa to increase the exti nélggﬁ’ﬂ%trredl um

flow when fire zones and the nunber of releasing
spray 30 heads m?fhl&&iuect‘raeacplﬁvpdumﬁh the pfeseabinventionp of $ies typd del0 punps

whereof a fRBAITTHE |htr686étndn5a1ﬁ{5éiﬂﬁ%¥gﬁé? AU et B8 BhiBlfigpend ng

on the nugber of Act.ivated ere ontr un| conpri ses
a gear IS arranged to increase thé3 e)%}I/'IQUIS ing medium wof the pump unit in such P

20 a way that the effect of the pump unit is substantially kept constant. Here the
term "effect” refers to the working or instantaneous power.

A particularly preferable embodiment of the invention is character-
ized in that the spray heads are placed in the unit in a number of fire zones,
which are activated separately or in groups, comprising a number of spray

25 heads for each fire zone, and in that the installation comprises a number of
detectors for activating the fire zones, the detectors being arranged to start
delivering extinguishing medium to the respective fire zone when detecting
fire, the pump unit being arranged to increase the extinguishing medium flow
when the number of activated fire zones and the number of releasing spray

30 heads increase.

The pump unit preferably comprises 2 to 10 pumps whereof a
minimum number is arranged to be coupled in operation depending on the
number of activated spray heads, whereby the control unit comprises a gear
box for coupling the minimum number of pumps in operation. A similar pump

35 unit preferably includes a diesel motor operating with an optimal constant
number of revolutions (rpm).



box for coupling the m ni num nunber of punps in operation. A simlar punp
35 unit preferably includes a diesel notor operating with an opti mal
constant WO®bH326Hf revolutions (rpm. WO 01/ 32268 PCTI FI eCrawesd49 3 The
preferred enbodi nents of the fire fighting installatton-are dis- closed in
the attached clains 2 to 12. The installation is particularly suitable for
fighting fire in trains and in tunnels and the |like, where a fire fighting
installation nust typically be divided 8 into a nunber of fire sections.
The main advantage of the fire fightin n i.s enablea
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shows two rallvvay carriages 1, 2 of a train with several
BRIEF DESCRIPTION OF THE DRAWINGS

In the following the invention will be described in greater detail by
means of three embodiments with reference to the accompanying drawing, in -
20 which

)

Figure 1 shows a fire fighting installation applied to a train,
Figure 2 shows how pressure is changed with the flow in Figure 1,
Figure 3 shows a second embodiment of the fire fighting installation
applied to a train,
25 Figure 4 shows how pressure changes with the flow in Figure 3,
Figure 5 shows a third embodiment of the fire fighting installation
applied to a train, '
Figure 6 shows how pressure changes with the flow in Figure 5, and
Figure 7 shows a fire fighting installation applied to a tunnel.
30
DETAILED DESCRIPTION OF THE INVENTION
Figure 1 shows two railway carriages 1, 2 of a train with several
railway carriages including a fire fighting installation comprising several sprin-
klers, i.e. spray heads 3 with release means reacting on heat and mounted
35 along and close to the side walls of the railway carriages. A pipe system 4 is
' arranged to deliver extinguishing medium in the form of water-based liquid

ST



railway carriages including a fire fighting installation conprising several
sprin- klers, i.e. spray heads 3 wi.th rel ease neans reacting on heat and
mount ed 3%0A1/38268 and cl ose to the side wall's of the rail weyrudnogsages. A
pi pe system4 is arranged to deliver extinguishing mediumin the form of
wat er - based |iquid am WD 01/ 32268 PCT/ Fi 00/00949 4 froma drive source or
a drive unit 5 to the spray heads 3. The drive source 5 conprises a punp
unit including eight high .pressure punps 50 and an.: engi ne 51, for exanple

a. di esel i ne .havin p r of 270 kW operatirig the high pressure
punps, andﬂﬁ"b%ﬁf'}’%@%ﬁretm@z&f"e %’Fpatthe HS?%d% e flow and pressure of
the punp unit. TheThe |dmeusnurceam comprises raapgetp unitancldingagighartiglnge 54.
The spray r e r tive
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engi ne $1 Hfattcostrpisithe dioivt aref presssurl efthe pynpIenief THe@rivepumy chs desar3.
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punmps 50 is r@?odp%_?%HWQ?Eam Eal%oﬁ t hrough a gear box 52. The engi ne 51
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| ed t hat head
ol baced. " cpaREH 8erabn Rrh3l 2 gl Ro52, Tk Srdile a? S¥Stalks BAE Bros the
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ent maximum nozzle pressures and maximum flows can be achieved when
fighting fire. Figure 2 illustrates how the pressure changes as a function of the
total flow in the spray heads of the installation.
Figure 3 shows a second preferred embodiment of the invention.
25 The same analogue reference numerals are used as in Figure 1 for corre-
sponding components. The installation in Figure 2 differs from the one in Fig-
ure 1 in that the drive unit 5’ comprises a control unit including a pressure
transducer 53’. The control unit is arranged to adjust the number of revolutions
in the diesel engine 51’ in order to provide a maximum effect from the pump
30 unit. The control unit 53' adjusting the number of revolutions in the diesel en-
gine is not described in this context, as such a control unit can easily be ac-
complished by those skilled in the art. The control unit 53’ is preferably ar-
ranged to measure the pressure or the pressure changes in the pipe system 4’
and thereafter to control the number of revolutions in the diesel engine so that
35 number of revolutions multiplied by the pressure is constant, thus providing an
approximately constant effect. The maximum number of revolutions and the



30 unit. The control unit 53" adjusting the nunber of revolutions in the
diesel en- gine is not described in this context, as such a control unit
can easi | y vamoiz2268conpl i shed by those skilled in the art. ptaiesmedspol unit
53" is preferably ar- ranged to neasure the pressure or the pressure
changes in the pipe system4' and thereafter to control the nunber of
revolutions in the diesel engine so that 35 nunber of revol utions

mul tiplied by the pressure is constant, tgws providing an approxi mtely
constant effect, The maxi num numﬁer of revolutions and the WO 01/ 32268
PCT/ F1001009%@XInim pressurears BB imitedy ¢ hoth |imited. Figure 4 shows how
t he pressure changefigiwre Shiowes how thé préssuteotizangek|asva furicjon of thestotals a
third embodiggpt of the invention. Here the same 5 anal ogue reference
nunerals are used as_in Figure 1 for corresponding com ponents. The fire
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The installation thus operates in such a manner that a detector 7a”,
for example, provides a signal, and as a result the sectional valve 6a” is
opened, the pump unit 50”, 51" is started and extinguishing medium is deliv-
ered to the spray heads 3a” which are placed on the right of the check valve
25 20a". The pump unit operates at a constant maximum effect despite the num-
ber of activated fire zones, i.e. in spite of e.g. the fire zone 11” also being acti-
vated.
An example on the influence of a control unit adjusting the number
of revolutions in the diesel engine: in case only the fire zone 8" and a corre-
30 sponding fire zone on the opposite side of the railway carriage (Zone 1 in Fig-
ure 5) is activated and the K factor of the spray heads 3" is 3,20, the nozzle
pressure in the twenty activated spray heads is 141 bar, the total flow in the
activated spray heads is 761l/min, the maximum pressure in the pump will
obtain the value 177 bar (i.e. a pressure drop of 30 bar in the pipe system and
35 the actual distribution pipes) and the effect of the pump unit is 270 kW. If sev-
eral fire zones are activated, the nozzle pressure is lower, the total flow is



An exanpl e on the influence of a control unit adjusting the nunber of
revolutions in the diesel engine: jn-case-only the fire zone 8" and a
corre- 30VQYHHRMBg fire zone on the opposite side of thePFEHFINEP4Larri age
(Zone 1 in Fig ure 5) is activated and the K factor of the spray heads 3"
I.s 3,20, the nozzle pressure in the twenty activated spray heads is 141
bar, the total flowin the activated igray heads is 76111n1n t he maxi num
pressure in the punp will ,obtain the lue 177 bar. (i.e. a pressure drop
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correspondﬁﬁ'@d@sﬂtﬁngm@nts The tunnel 1... is divided into six fire zones
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fight fi ren@ﬂ\t@.“@h&h%nﬁ@lt 1+ s ldNAaEY mt§0§°§ e zdrfas. @e%r'oe@fhprrﬁhyeréuﬁ can
be left out in case tion es. 40" zones
fol | owi ng SRIEYdIFGAR e?r 51"'&' iﬁﬁ‘i‘eﬁ’?&?“& RRfiReR @/ﬁ?q&‘agr’%“’ﬁ&n?@&ec’% in the
sane Wy ativelnelt i sbviobsithatra pongetunnel Should eohprise hundreds, even thou-
sands, of spray heads and many more fire sections and detectors 7" than
what is shown in Figure 7 in order to fight fire along the entire tunnel. Some of
the sectional valves 6™ can be left out in case the distribution pipes 40’ in the
fire zones following one another are connected and check valves are mounted
25 in the same way as the distribution pipes in Figure 5.
The installation in Figure 7 operates in such a manner that if, for
example, the fire detector 7a™ provides a signal, the corresponding sectional
valve 6a”' is opened, and the spray heads in the fire zone 9" start to spray
extinguishing medium. The pressure becomes very high compared with a
30 situation where several zones, for example the fire zones 8™-10"", are acti-
vated. Regardless of the number of activated fire zones, the effect of the pump
unit 5’ is set at a constant maximum value, as described above, by means of
the control unit 53" which is of the type that adjusts the number of revolutions
in the power source, for example, the diesel engine. An engine operating with
35 a constant number of revolution in order to operate a number of pumps
through a gear box can alternatively be used.




The installation in Figure 7 operates in such a manner that if, for
exanple, the fire detector 7a"' provides a signal, the correspondi ng
secti onal WOMBREEa"' is opened, and the spray heads in tRETFiono09E®HNe 9"'
start to spray extinguishing nedium The pressure becones very high
conpared with a 30 situation where several zones, for exanple the fire

zones 8"'-10"', are acti- vated. Regardl ess of the number of activated fire

zones, the effect of the punp wunit 5"' 7s set at a constant naxi mum val ue,
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8 CLAIMS 1. An installation for fighting fire i n a uni t, the installation
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to the activated spray heads, the dr|ve source conprising a punp uni t

i ncluding a punp (50, 50', 50", 50"') iR order to provide by an effect of

t he punp wa |glsﬁurrpi ng pressure for punping extrl ngw shing mediuminto the
activated s;;‘Aay ead/ heads, the punp unit 10 conPrl sing a control unit (52,

53, 53" 53" §. Ap installationdoy ﬂaﬂt@asmeﬂma wit, the ingtalatiorhgomedsioen f | ow of
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punp is a hinigh(50r éssﬁﬁ’eSpUrﬁﬂ" a1", M)nnshahlaaWaprhhaistheleﬂenbdf the plapm 3, ¢ h

ar aqgst §riis sabfaf |é abndthst. purrp unit conprises 2-10 punps (50)
wher eof a m ni num nurﬁ;_h arra be couql ed in operation, dependi ng

on the nunber of aéti B"Sﬂ)“'rg&?"ﬂ dr qajin 15characterfzeidings
cl ai med i n thatdher gpray hibads (3'g ") tare pladedzinehe unit in tahambéreofciiret zomesuni t

conpri ses %g@ezﬁ" bé”‘ (152'21 \Irl%h%?&B};!ldaie@sgb&‘af@&*bpmhpsoéorﬁb% £50) in

operation. whi C unit is
an el on- 35‘%@%@0 qu?Y(rPadQ foy :each-fire zone, gnd in tha'} the installgien ©9Mnal si de
wal | s, 20 h mrisesa mwumber of detectors (7", 7"’) for activating the fire zones (8” - 11", 8

- 13’"), the detectors being arranged to start delivering extinguishing medium
to the respective fire zone when detecting fire, the pump unit being arranged
to increase the extinguishing medium flow when the number of activated fire
zones and the number of releasing spray heads increase.

25 3. An installation as claimed in claim 1, characterized in
that the pump is a high pressure pump.

4. An installation as claimed in claim 3, characterized in
that the pump unit comprises 2-10 pumps (50) whereof a minimum number is
arranged to be coupled in operation depending on the number of activated

30 spray heads (3).

5. An installation as claimed in claim 4, characterized in
that the control unit comprises a gear box (52) for coupling a minimum number
of pumps (50) in operation.

6. An installation as claimed in claim 1, in which the unit is an elon-

35 gated unit (1, 2, 1", 2, 17, 2", 1) with longitudinal side walls, charac-
terized by fire zones (8” - 11”, 8" - 13") and spray heads (3", 3"") being
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2", 1... ). 7. An install ncla|m6 c har acteri
zedln that the fire zones ') extend along the

| ongi tudi nal side walls of the el ongated un|t (1 2, 1, 2", 1", 2", 1"")
in such a manner that both side 5 wall sgconprl se substantial | y the same
nunber of fire zo 8. An.installation. a n Gl 7,
charact eri zé’°ﬂse‘f"12“’?'9f§’t"3t'\9§d@e‘?% & °’(9?t9ds‘?"'t ?1] g 3 gr'r1an%edq tho control
sectional valves (67, A8" in};tallailaralageu:lalmetdwenlaimeﬁ pec pa syesitemizeéd ') and
di str'butlortha'tﬂs%rééanes@@ )17, beadig “%OS:%W@ e bhsfuditi S dais 11 "

8" - 13" ct] on alve el, (ra en en the
respective d’é%’éec 9 fﬁdo‘&'?'ﬁ §|’ ) in F‘1‘ ?l'P@f"!SEt Fg“g‘lﬁgtﬁ' medi um

to the réspenallsmnfplnse subsiastially. thé\rsamasnmhbatofcﬁre asned.ained in claim8, ¢ h .

aracterizeg dAhﬁnst%fﬁfonC%ElEnrﬂé’d }fﬁglagﬁ%% JTghdrae ﬁ%q'l{a#f'ow ng

connection wth the tri ves
t he exti nguu'%mﬁidh?rﬁatﬁ%'{sﬁf:l w§ﬂr%t?gweat99°§@et$%anam Yo the
spray heads armanged ivetweem thebpipersystem (4ot ‘t)t‘a?mdlstributlgmpqmmglﬁmdo’tj)n to
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install ation as at sone
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spray headsm@mnd”-eﬂrngucshmmeﬂmm fothe eedpective firczonead which are 20

arranged to spray e5anokaliatith TE MR\ oAh 13 W3 £RBYI A a3Fi O ire

zones. 11. An inst acterize d in
that the unithatichegk vaivege{¢00-ATe] afFanged, in zonnpection with ﬂ"e d@")bUt'QE Pipgs
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the uni t15I S s@cﬁ&ﬂen%lvg](sﬁ)% the spray heads in a fire zone but preventing the extin-
guishing medium to flow through said sectional valve to an adjacent fire zone.
10. An installation as claimed in claim 9, characterized in
that some of the consecutive and adjacent fire zones (8", 9" and 10", 11")
comprise spray heads which are common for these fire zones and which are
20 arranged fo spray extinguishing medium when activating either of said fire
zones.
11. An installation as claimed inclaim 1 or6, characterized
in that the unit is a railway carriage (1, 2, 1’, 2°, 17, 2").
12. An installation as claimed in claim 3, characterized in
25 that the unit is a tunnel (1™).
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