WD 97/ 47360 PCT/ FI 97/ 00374 Fire
fighting nmethod and installation for extinguishing an el ongated obj ect
Background of the Invention 5 The invention relates to a
fire fighting method and installation for extinguishing an el ongated

obj ect. The g“?%”*?@hting met hod and installation of the in3§ﬁ?ﬁgﬁmg?e
particularly applicable to extinguishing burning turbines for instance in
shi ps and power plants, 10 such as nucl ear power plants. The net hod
and installa- tion of the invention are also suitable for extinguish- ing
di esel engines and generators connected to them for exanple in power

plants and shipg;,d Tfi\ﬁthintr{uﬁt?}/clé)‘éﬁdt %téf%éi@é?%&oéxt?ﬂﬂg@ié& appl i ed

to extinguishing 15 ) el ongated objects. It 1s khown tHhat
turbine fires &% SARPateEL PRIPEEt 0 extingui sh. Turbine fires can be
caused, for exanple, by failure in the lubrication. In nost fires, the

turbine burns s9 4§ dﬁntdh%qﬁ‘ Ehe“&ﬁ&erﬁﬁdﬁgfit 20 for use. It is known
to extinguish turbrnes wtn,halon or carbon di oxi de %33635 Recent
devel opnent has i nt r odud®d IRIHEFBFYTeXRFeR (GDA FiD THEABEARIELRAS 1 epl ace
gas extinction.ardl jhstalilayioh Spr axthegassiitpisaklypngatedastijedan) nount ed
at a distance f E32e25f4 tingt'd&aghgﬁ Cary ‘igx% 'é]sﬂ.gtli n! hgff'tféf'e
fighting. The water Tog N6z2! 69 are directed radially and perpendicularly
towar ds the turBiieetdede arg BRFFICMATYY GBPLACRRIRater e ¥ oP®daidd on i s

t hat the spraysouadng barbimes fercisstacefih ships landapdwdd plants, unevenly
that {4 becones,gdi r f ey, st : t S0 ave been
made to sol ve ﬁ%?%%ogﬁg%gggag%ﬂ%ﬂ#ﬁes 't llfrh\%l ﬁgéggéea‘gﬁ scontafslr:ll%ousl y in

such a way t hattiFe O&xEPRgtR@HHPINRER AT RFTEPIE 5T BFRgiSher val s.
Despi t e di scontingidtiesekxtémpirneanand gereiatyss3Sonnected gb enémN@drshi ng

gec'%'} ‘;ngf‘égsgzoéfa%ﬁl@e RS G §%na MRS 438011 pe obvious
that the invention can also be applied to extinguishing

15 other elongated objects.

It is known that turbine fires are very
difficult to extinguish. Turbine fires can be caused,
for example, by failure in the lubrication. In most
fires, the turbine burns so badly that it will be unfit

20 for use. It is known to extinguish turbines with halon

or carbon dioxide gases. Recent development has
introduced water fog extinction into the warket to
replace gas extinction. A plurality of spray heads
(typically at least ten) mounted at a distance from the
25 turbine case are used in the fire fighting. The water
fog nozzles are directed radially and perpendicularly

towards the turbine case.
A difficult problem in water fog extinction is
that the sprays cool the turbine case so efficiently and
30 unevenly that it becomes distorted because of thermal
stresses. Attempts have been made to solve this problem
by cooling the turbine case discontinuously in such a
way that the extinguishing wedium is sprayed at certain
) intervals. Despite discontinuous extinction, the sprays
35 of extinguishing medium have cooled the turbine down so



2 unevenly that expensive conponents of the turbine have been distorted and
damaged e.g. as a result of abrasion. It could be possible to provide nore
even cooling if a very large nunber of spray nozzles were arranged around 5
the entire turbine. Such an arrangement would not only be expensive but it
m ght al so B@¥Mps8si bl e to realize in sone cases, since i PCEEREROTH a | ot
of space. Slow cooling is not even desirable in fire fighting, since it
allows the fire to overheat the 10 turbine and danmage it badly.

Anot her problemis the use of toxic nedga in fire fighting. In view of
environnmental aspects, the aimshould naturally be to avoid the use of

toxi ¢ substanGgp. 5) I’t%afl:' gngéﬂglvéﬁco (?nents of t: e B LIRS €l ongat ed

obj ects, such _as el 3 connect 1%gnerator are
exti ngui shed, kﬁ?él 31185P§F@ g dempped §iGherny W pEplErpsi et cientl y

e; ficient hangl ]rbaWdihldezeg BessppOs| wspfmf dehaeiet Beeneedol ig ad ar ge n:mber
(0] Spl’ ay ea e C t C nt.er I Ona

Publ i cati on N§' EFSQ%Iﬁb%r scﬁ %?%g%}a ma%( Yo %}Tét%% sgrﬁﬁgeé ﬁeorlglaaf n narrow -
spaces. The neifo@nddpreofyrbppay Fesh & aeprruaeﬁgeenén\smaﬁ eTPOtt gt her to

spray fog Sprar;eSeS@eheabeth ithinfybicl X160 be?Impossiblanegd hedalibld s has
been |nplenented s%%@e% mgx EQa{%tégiés'h f&gglgge é%égt spray nozzle

is directed tomaré’ PFom econd “spray hnoz and the spray
fromthe second spray ﬁé?t’l §q0§-1@|9r det Pl oW&?’@Is d?ﬁéréblay ipr dff%ehe third

spray nozzle. f?&z&@x@ays&ad@ 39t allowsslt'}@yeﬂlﬁ'é\ fobidveeheaemueound t he
| owe end of eseI l.ne_so %ﬂ ey forma circle surrounding the

| owe end of t d’§§€P ﬁ T'ReES ovides a fl ow which cools the | ower
end of the diesel engi n@o@hﬁrcpzs,qblym o kst xtdriguinsding imedi um

surround the difgeelridhting. In YHSWNSE JnYAGohheneAl idsDHcRBYt Fhe ldiGHi d sprays
are al so should naturally be to avoid the use of toxic substances
in fire fighting.

15 When other elongated objects, such as diesel
engines connected to e.g. a generator, are extinguished,
the problem is that fire fighting has not been
sufficiently efficient and rapid. Further problems have
been the need for a large number of spray heads and the

20 use of toxic substances.

International Publication Nc. WO 95/0%677
disclogses a method for fighting fire in narrow spaces.
The method employs spray nozzles arranged one after the
other to spray fog sprays so that they intensify one

25 another. This has been implemented in such a way that
the spray from the first spray nozzle is directed
towards the spray from the second spray nozzle, and the
spray from the second spray nozzle is directed towards
the spray from the third spray nozzle. The sprays are

30 sprayed in a bilge room around the lowexr end of a diesel
engine so that they form a circle surrounding the lower
end of the diesel engine. This provides a flow which
cools the lower end of the diesel engine efficiently.

. To make the extinguishing medium surround the diesel

35 engine along its entire length, liquid sprays are also
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sprayed both fromthe upper end of the diesel engine and from bel ow. This
known met hod provides a significant inprovenment to the art known before WO
95/ 09677. 5 Summary of the Invention The object of t . ¢

I nvention isvﬂ%9?ﬁ%§ﬁ de such a new fire fighting method for 'eXtinguish- ing
turbi nes and ot her el ongated objects that is essentially nore efficient
than the prior art nethods 10 al t hough a snall er nunber of spray
heads are used. To achieve this, the presgnt invention provides a new fire
fighting nmethod conprising spraying at least a first water-based spray and
a sef:ond vvaL er -1 bpsagesorh Prbh tthe hlbﬁ)b_rsﬁi@%bfnﬁhé @i e Eén‘@;_@.@ﬂ?_ﬂnﬁpr ay
nozzle to the | at I ni t he. ect . .sai.d.first spray
bei ng sprayed f?5%$SBF5°YP??gigp?%é%ﬁogﬁké?gaﬁﬁogéﬁgés%cgﬁgnég%ﬁﬁn ei ng
sprayed from sal@pEecernts foafFbgor¥teknaws dedferandip 40967 der pressure of
air is formed in the immediate vicinity of the first spray nozzle and in

t he -20 [ diate Vvi in&t¥ Q .tge second spray nozzle, the first
spray Being spr ressure of air generated by the
second spray nozzle, whélgbyobjedle ofcdih spregents dprapbilonova dsot he

under pressure opréiiadiRhaketew )t {Me fiightting MheYhdP 28 exBRfgdPsh- -
the first and the secq&%_s%rag §re rayegPat east r oxi ?ely,|n t he
direction of th&™FongFtURERal 28R LEET XSGPPPRESR| MYALF ob['BEL +H such a
manner that sai dssgraiellyr encyer ®fdd cieintl whan bhpoprierdarectethedsn the
I ongi § gdi nal di pechbeih of 4l 195:00QARY @2 %ﬁ&a?ﬂﬁe&@&taiag used. tbhe first

and the second spra orm a conti nuous Sspra a so that, when_viewed from
each end of the® B}%&ﬁ,thﬂﬁergh%fgf?ﬁﬁﬂﬁ ﬂ%ﬁﬁétgPBW%rQX& Pnge¥t THE2st
subst an- ti al | yfaghnind heewmd reonmrigting fsptey islbomfatlethsobj®cfirst opposite
directions. 35 water-based spray Hh@ a BRBNEOWarkbs-BASE€d SPrifewishrprising
a first spray nozzle and a second spray nozzle to the
15 immediate vicinity of the object, said first spray being
sprayed from said first spray nozzle, and said second
spray being sprayed from said second spray nozzle in
such a way that underpressure of air is formed in the
immediate vicinity of the first spray nozzle and in the
20 immediate vicinity of the second spray nozzle, the first
spray being sprayed towards the underpressure of air
generated by the second spray nozzle, whereby
- the second spray is sprayed towards the underpressure
of air generated by the first spray nozzle, and
25 - the first and the second spray are sprayed at least
approximately in the direction of the longitudinal axis
X - X of the elongated object in such a manner that said
sprays are sprayed mainly in opposite directions in the
longitudinal direction of the elongated object and that
30 the first and the second spray form a continuous spray
path so that, when viewed from each end of the object,
there are continuocus flows extending at least substan-
tially along the entire length of the elongated object
) in opposite directions.
35 The invention is based on the surprising
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di scovery that even sprays that are sprayed towards each other can

i ntensify each other when their drop size is snall: one spray can reverse
another one if the drop size is sufficiently small. In practice, water
sprays 5  WO9T4gMAt ai n drops of different sizes. Wen the"Ei"@’&"éﬁ?""

I nvention is applied, the biggest drops fall down because of gravity, and
smal l er drops - which are the nost efficient in view of extinction and
cooling - continue along the spray path ,and are capable of turning 10
according to the positions of the spray4nozzles According to a preferred

The el ongat ed Ry EhEY dybrt BpRLFH okt hes My Sl LfHh?) OF O
poi nt from m.%etrhéasleéﬁﬁen%#ﬁye%h 1<$her Whensb?ﬁir’éddr%c%’r%ﬁ A to
anot her pref ersmed lented rapray acdrhirelericcandthes speaffi Treprayed to the

| mredi ate viclgyly s dlitiesth ohllnd. LB T BrsB e NVRAL S ABLA Tourth

wat er - based spray is raye the T mivedi a Vi Ci f the
obj et with a JBFAdR sP¥eRs nefz|differenth siamdndfhemathanaeigradsure of
air is forned iﬂvg;itqohmmgil ippldied, Ni the oblgggst hlaﬁ,p%prgamozgdvgl and in

t he i nmedi at e i i the fourt no wherel the third spray
i s substanti alkf%/ ap ra¥:1 Igrta(‘)’JTtI“u’é Fi Es?gig}'/er &Opsspra"i/, h@5hé ¥ %urt h
spray is substeasti apffigeantl | én tWepheofeeshinchiay ndswedrkingmer that,

in addition tQdrdtenkie’ 81lo8@the sgbﬁytﬂiﬁﬁ’kﬂ aBi’ &Ye ichpapiayst hiaanrds the
und ressures of _ai.r gge% ted f he s%c%rﬁd and_t he foijrth spray nozzl e,

and in adﬁthﬁﬁgt esﬁos tions O 5hg SBra¥ et Tourth spray is
spr ayed t owar ds t he undeepresBd riex aopraf¢rzg%d1@né:péém§9tt hieh¢ jfigtstand t he

third spray nogas se éﬁﬁéye&\/fﬁrbmllaepﬂﬁnf reHRAAC Anendl of i bhe¢ltargat ed

obj ect, there e continuqus flows, f I n, & osite directi and bei ng
diametrical ly %? ated Ye tHea 'g? yrel%’“f}?%tf'ﬁqtol"’tciﬁé’ el ongat ed

opposite to the point from which the second spray is
15 sprayed.

According to another preferred embodiment, a
third water-based spray is sprayed to the immediate
vicinity of the object with a third spray nozzle, and
a fourth water-based spray is sprayed to the immediate

20 vicinity of the object with a fourth spray nozzle in
such a mannexr that underpressure of air is formed in the
immediate vicinity of the third spray nozzle and in the
immediate vicinity of the fourth spray nozzle, whereby
the third spray is substantially parallel to the first

25 spray, and the fourth spray is substantially parallel
to the second spray in such a manner that, in additiom
to the first spray, the third spray is sprayed towards
the underpressures of air generated by the second and
the fourth spray nozzle,‘and that, in addition to the

30 second spray, the fourth spray is sprayed towards the
underpressures of air generated by the first and the
third spray nozzle so that, when viewed from each end
of the elongated object, there are continuocus flows

. flowing in opposite directions and being diametrically
35 opposite to each other in relation to the elongated
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said flows extending at |east substantially along the entire | ength of the
el ongat ed obj ect. Yet anot her anal ogous enbodi ment conprises sprayi ng at

| east a first water-based spray and a second 5 mater-ﬁﬁgﬁggﬁgxay
with a firstWo45hozzl e and a second spray nozzle to the I

vicinity of the object, said first spray being sprayed fromsaid first
spray nozzle, and said second spray being sprayed from said second spray
nozzle in such a way that underpressure of 10 air is formed in the
I mediate vicinity of the first spray nozzle and in the imediate vicinity

of the second SEB . ﬂ“ozéifd ERgwki re?JteﬁBEﬁéf Rei NGeaHy %ﬁﬂsﬁ&‘(‘@ié’ﬁlﬁ he

under pressure of alr ener at ed géﬁ Ek]&éel sg qun épraé 8zzl e, Wwhereby 15

- the second spiBP9 LR&ERFETet SFRIHR thd-RfhFrpPetet  ePachi r generated by
the first spray nozzl e derd -andthdr r shadndotube exboditenpr ayorsprispy ayed at
| east appr OXi Mabgla iy hBe LUJEeE! £oRs0lualdes baBEh AR andXh Ssdlonde

el ongat ed obj ect suc manner, that sai d prays are sprayed

mai nly?in oppos“ﬁ"ee’a‘k?a@@tq Ry I’f”ttﬂ’eal it ﬁ&?‘"ﬁé{ln%ﬁ?le%tainénao? i
el ongat ed obj ecdtprayhencd®lea thi itéie fimmeléatsprayisiidy aofseﬂmdoﬁjﬁdﬂw,er spray

are sprayed wt £agt ffé?c!me n the
first and the s%%:ond}'spr éﬂﬁ%%ﬂ% spraped I ane Sstrlrgga B%)%%ge to
each other in rf%tion & tsl?édelsﬁﬁﬁéfleapﬁﬁ}’eﬁ?mﬁ FRIR¥ES ‘%l‘ﬁ?i'he?a% that

under pressure c.t.fecai'rrd isprgenesaz b im stbld & nneditdiae uhdenprysobrd heef fir st

furthgy spray d’% fs aﬂg:aned e r&%mﬂaﬁ:e\“ﬁc&h@éyo ft hc%esefﬂ@c further

spray nozzle rst  further é sprayed
towards the urRRE3% assglie ¥ iy tb%ri‘é‘?"%&“l?ry"%ﬁé“s"éb@ﬁdt Pragestzl e, and

the second furtdifayspoaygles S iattt epradsbéiry wpaaypiesowirdoftia r
generated by thg,ddiios3RE8Y dIPZ31P. JbRLElUal i Tihie! ARBdabhagmanend spray

with said 35 hér sprays m-a continuous spray pat such a
nozzle, whereby

15 - the second spray is sprayed towards the underpressure
of air generated by the first spray nozzle and

- the first and the second spray are sprayed at least

approximately in the direction of the longitudinal axis

of the elongated object in such a manner that said

20 sprays are sprayed mainly in opposite directions in the

longitudinal direction of the elongated object, whereby

a first further spray and a second further spray are

sprayed with at least two further spray nozzles, mounted

between the first and the second spray nozzles,

25 diametrically opposite to each other in relation to the

elongated object, in such a manner that underpressure

of air is generated in the immediate wvicinity of the

first further spray nozzle and in the immediate

vicinity of the second further spray nozzle, and that

30 the first further spray 1is sprayed towards the

underpressure of air generated by the second spray

nozzle, and the second further spray is sprayed towards

the underpressure of air generated by the first spray

] nozzle, whereby the first and the second spray with said

35 further sprays form a continuous spray path in such a
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that, when viewed fromeach end of the el ongated object, there are
continuous flows extending at |east substantially along the entire Iength
of the elongated object in opposite directions. 5

render the M@¥¥4768t i oned net hod extrenely efficient and/oﬂ*%ﬂ?YmE%Marly
applicable to fighting great fires, a nethod is enployed wherein, in
addition to said first and second spray nozzle, a third water- based spray
and a fourth water-based spray are sprayed 10 with a third spray
nozzle and a fourth spray nozzle to the imediate vicinity of the object in

such a manner e ARSI %ﬁéﬂrﬁ&?e& grrohs?%éﬂeér?& gﬂf LRet Qfoagg@ga ate

vicinity of the third spray nozzl e an ate vicin f the
fourth spray n®R¥eet. mﬁfkﬁ%f%é’%%O% flows expendingz2t elgﬁ‘%lys
towards the ungebgrassidlay afloagrthé édeisedendtandrf anet Blopgayedozzl e,

and the four;h é@y:ﬂp %sig%a&§rég¥@g&§ t he under pressures of air of the_

first and th|r pray no preferred enbodi nents of the invention
are 29 di scl osedq FepRerappentRet Mentienethmerbed sxgremelwnt

advant ages of é&ffidsaddtodand/dheparvinilaalyarsppliaiablle ald ops mL at ed

hends. “As comp &t diitng BrERPaL6 . Siachall heRellE dnlafifach The’i s
shortened to at®h#aid 5#%?#fﬁ?dﬂﬂﬁ&gpdoﬁpngayoﬁébés #sthixdceaten- | ess t han

a half, even tJ@a@edléﬁfay lahdaddEbi otk vtfattaerf-wa@efdl Gbkh?gaﬁl@%pf’@*leéum ect
varlfgs parts o{tthe in certain

t. to hi adients
appl1cations, suc %Fspray ?Qz¥él:%§4 Q%?% Fgrayc%%?ﬁ Zate the
turbine to be %@rpim%dytd%ﬁ%y!éém att hbefpb@ectum hewebra, mannés not

n_ecessa[] y to uskaeRiHdeapreabake Yofleti aelnigéheﬁatt@d anc esef Q(E\méd:tiﬁté' ghting,
since the extinhgulshin LumJs.t I Cca ure C It Is
however possi ngcr‘s‘%&y %fmég o‘[‘?é:%ﬁd SRR ﬁﬁ%ﬁg 4\6 gf‘?l Vgrge iate

vicinity of the fourth spray nozzle, whereby the third

i5 spray nozzle sprays towards the underpressures of air
of the second and fourth spray nozzle, and the fourth
spray nozzle gprays towards the underpressures of air
of the first and third spray nozzle.

The preferred embodiments of the invention are

20 disclosed in the appended claims.

The most significant advantages of the method
of the invention are that it allows elongated objects
to be extinguished very efficiently with a small number
of spray heads. As compared with the prior art, the

25 extinguishing time is shortened to a third, and the
number of spray heads is reduced to less than a half,
even to a fifth. In addition, the fire fighting does not
subject various parts of the object to high temperature
gradients, which in certain applications, such as

30 fighting turbine fires, could cause the turbine to be
completely destroyed in the fire. Furthermore, it is not
necessary to use environmentally detrimental substances
for fire fighting, since the extinguishing medium is

) typically pure water, to which it is however possible
35 to add small amounts of additives.



WO 97/ 47360 PCT/ FI 97/ 00374 7 Anot her
obj ect of the present invention is to provide such a new fire fighting
installation for extinguishing turbines and other el ongated objects that is

essentially nore efficient than the prior art nmethods 5 gh a
smal | er nunb&¥O¥H473%% ay heads are used. To achieve this, thémapgééﬁgﬂ

I nvention provides a new fire fighting installation for extinguishing an

el ongat ed object, said installation conprising a first spray nozzle and a
second spray nozzle, said nozzles being gf 10 a type produci ng water
fog in such a way that under- pressure of air is generated in the inmediate

;/I Ci nht yt ﬁf the sgray n%?dt@ﬁalr bbgegtlrﬁﬁ @M%fml snbelhegoﬂlbigcwg Ced
owar ds the second spray. nozzle, an e spra e bei irecte
towards the fi r%"‘f'o‘é’p&ays B %2 W R A%, 8958?h lt’#é:aﬁ%tl Qndﬁg’ﬁe second
spray nozzl e beéxtintwisstioy surbiass aslsﬂ)s»taﬁrlalm;gatred kbjkohgithatudi nal

direction of thgg %s@é@&h%@l?bdn%é eTfQ;LEQéH?: Q:IEAQPEhE ’SQEﬁmeﬂrl&is

corrprlsmgflovvse ing at. | east substantially a the entire length
of the520 Sr oM oS FRPEBO0L PEYRY ) BERTDIRTe THEE LT

significant advartises tdfist hehe¢ipeedanghtinugnt e ghtautides af néwefireenti on
are that it allewsnelnosheta ORIGERS Adk Dot Heha SeYofbdi&d ent | y

and evenly with d very sma spray ahd w t hout
the use of enw?’%?ﬁf‘étﬂt aFP&dde‘t‘?qWﬁf‘éFoﬁxtqqm@HF‘ﬁg FredizxstTHEPY3Nent i on
Is particul arl ynegile aama e secdnd epiriaghhoaglen sdickexbzzpaselseibgitof t can

o 2ot oeard skt BRARKAL e [ Ul Y Oclpaer
the invention vﬁ’##swe(jé%fcrailﬁeélsl ﬂe’@‘?"é’ét%? idettae 1W“Fﬁ’-?'é?e‘ﬂeﬁ*?e@“ﬂb t he
accom 35 of pahyi nprdvamdises,n the Chirst spray nozzle being
directed towards the second spray nozzle, and the second
spray nozzle being directed towards the first spray
15 nozzle, and both the first and the second spray nozzle
being directed at least substantially in the longit-
udinal direction of the elongated object to form a
continuous spray path comprising flows extending at
least substantially along the entire length of the
20 elongated object in opposite directions.

The most significant advantages of the fire
fighting installation of the invention are that it
allows elongated objects to be extinguished very
efficiently and evenly with a very small number of gpray

25 heads and without the use of environmentally detrimental
extinguishing media.

The invention is particularly applicable to
fire fighting in closed spaces, but it can also be
successfully applied to fire fighting in partly or

30 completely open spaces.

Brief Description of the Drawings

In the following, the invention will be
) described in greater detail with reference to the accom-
35 panying drawings, in which
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1 shows a first enbodi ment of the invention for extinguishing a turbine in
a substantially closed space, Figure 2 shows a viewin the direction of

arrow 5 Ain Figure 1, Figure 3 shows a second enbodi nent of the
i nventi on f oWOSMT¥EYui shing a turbine in a substantially cl BSHERIARMA
Figure 4 shows a view in the direction of arrow 10 Bin Figure 3,

Figure 5 shows an enbodi nent corresponding to the second enbodi nent of the
i nvention for extinguishing a diesel enggne and a generator connected to it
In a substantially cl osed space, 15 Figure 6 shows a view

in the direction of arr?X\/ Ln4Figure 5.5 Fkg%g LrHshediet Nif d (glpodi ment
of the invention for extinguishing a aiese engi ne and a gener ator

connect ed to itinvengispbEenextanpypiehése® syrbine in gpspkstaptdailyure 8
shows a view i ritkedadspaeeéj on of arrow Din Figure 7. Detailed Description
of the Preferred Enbodi : : His S

arr anggmant for fighti ngggﬁg%gzzisglogsf?rvelﬁwnlg lber g‘ll%ggéi'ég %\rl%x?fgq i's

| ocat in a spad® FiguKead: a room The space is closed, but it may al so be
open because there is arfgeret G téifowpaae.sddordheembbiiinent! hefdadie i S aj ar.

30 . Ln_the foll.ow.ng, .the [ ef.ereng uner.al,..s used
for spray headéngﬁgtfﬁgi$°%8¥§ ggplgﬁéggoazgﬁggﬁ?gs%r gys%%cfﬁ%liasngl SO

i ndi cated by r eflesedcepageeral 1, the nozzle of the spray head 2 is al so
i ndi cated by reference pugBréls 2ho@kCa v¥w in the direction dJh&@gwenti al

corrp(?Lrbents of tBht-:.-mar iggggn?'nt of
Figure 5 shows an embodiment corresponding to
the second embodiment of the invention for extinguishing
a diesel engine and a denerator comnected to it in a
substantially closed space,
15 Figure 6 shows a view in the direction of arrow
C in Figure 5,
Figure 7 shows a third embodiment of the
invention for extinguishing a diesel engine and a
generator connected to it in a substantially closed
20 space, and
Figure 8 shows a view in the direction of arrow
D in Figqure 7.

Detailed Degcription of the Preferred Embodiments
25 Figure 1 shows an arrangement for fighting a

possible fire in a turbine. The turbine is located in
a space, such as a room. The space is closed, but it may
also be open because there is a door to the space. In
the figure, the door is ajar.

30 In the following, the same reference numeral
is used for spray heads and their nozzles: the nozzle
of spray head 1 is also indicated by reference numeral
1, the nozzle of the spray head 2 is also indicated by
reference numeral 2, etc.

35 The essential components of the arrangement of



WD 97/ 47360 PCT/ FI 97/ 00374 9 Figure
1 are a fire detector 30, a first spray head 1 close to a first end of the
turbine, a second spray head 2 close to a second end of the turbine,

a
power unit 3 i nes 32 for supplying a water-based exti ' 5
mediumto sp&é&%‘gﬁs 1, 2. The fire detector 30 is connecte (':13;7%}' %gpomer

unit 31. The room shown in Figure 1 is about 130 nferr]. In principle, the
fire detector 30 nay be any known fire detector, typically a heat detector,
whi ch 10 reacts to arise in tenpgrature and gives a signal to the

power unit 31 when the tenperature has exceeded a certain |limt val ue.
Alternatively, rigufy berfe ddieeddetetfbrogop gefeed®rspia} HeAL!S tO

lI-iquid flow Th 0 e JMEry. type and
spray smal | mtcglrs%%gédgdé%%{t,s egr%gi %’I“ 381'! %e %5?6%%8{ e%g%%ﬁﬁggééﬁ?“érhﬁaodg. When
sprayi ng the wad éiloEggtotrdsenongyenfefi$hel turbingn@ pewerrunio3A es

generate UnderFHrﬁiSl&rrﬁsobzakbri@Vﬁ;S@iné mmﬁk@&ebabsanéiwin&m%{g Sy heads
eads

are- di scl osed, for. ex le,_in 2/ 204573, , 20 _. he, spr

typically corrprﬁl‘%‘%ng“ g&frgtjr%?’ﬁ%/ ik %z%f eg'\l\ﬁége fs‘*ﬁfaﬁé“l&f:?gm %edlst oget her
to form one streonpeghesd toithe poweghunbidd. Thd wodwsgowanie Edmure he
sprayi ng pressur 6 d bl hebemntly high. As distinct fromFigure 1, it is
al so possible to nmount t_[he ) urther away from

5 , 1 f
the ends of the turbine ?opf‘ﬁé?y?ﬁ%y &5 a%}%]eﬁéze%g;ﬁ?ﬁeg%f’ﬁ%i i3 even at
its ends. The dprawn Haads detggoR. atppacaityed heatspletectiamg which

| ongi{gidi nal axlesydfs e 4 WikkeNeni ReppROStife 30nd gives H IEGdONS0 Wher eby
the spray heads, in relatian t3 twgle t% bi pe are | ocat ed di aer%eﬁ?r'cally
opposite to eactFoRETad N ge &8n %Fegﬂh? ??%‘Fﬁ?:ﬁbﬁﬁ &XF éinat he spray
heads are arramgedaim tlHimg.twapluwet hAltepeativelythe.tt maly ey & hamokean
produce a flowyliidh o3l byl 8Sabb€ctor that reacts to liquid flow.

The spray nozzles 1, 2 are of a very modern

15 type and spray small water-based drops, mainly a medium
resembling water fog. When spraying the water fog, the
spray heads 1, 2 and their nozzles generate
underpressure of air in their immediate wicinity. Such
spray heads are disclosed, for example, in WO 92/20453.

20 The spray heads typically comprise a plurality of
nozzles whose sprays are pulled together to form one
strong spray with a high moment and a long range when
the spraying pressure is sufficiently high. As distinct
from Figure 1, it is also possible to mount the spray

25 nozzles 1, 2 further away from the ends of the turbine
so that they spray the turbine efficiently even at its
ends.

The spray heads 1 and 2 are arranged to spray
along the longitudinal axis of the turbine in opposite

30 directions, whereby the spray heads, in relation to the
turbine, are located diametrically opposite to each
other as can be seen clearly from Figure 2. When the
spray heads are arranged in this way with respect to the

_ turbine, they can produce a flow which circles the

35 turbine fairly evenly. If the turbine is very long, it



35 turbine fairly evenly. If the turbine is very long, it WO

97/ 47360 PCT/ FI 97/ 00374 10 is
possible to provide two further spray nozzles in further spray heads
bet ween the spray nozzles 1 and 2 at the ends of the turbine, i.e. between

the ends of WOMFIPbi ne. Such further spray nozzles (not sESKEEAM¥fgure 5
1) are preferably nounted in such a way that the first one is aligned with
spray nozzle 1 and sprays in substantially the sane direction as spray
nozzle 1, whereas the second spray nozakp is aligned with spray nozzle 2
and sprays in substantially the sane ditection 10 as spray nozzle 2.

The power uni tiéépééspéléue@ glrwmete% ehrEABr SYPRhY o434 EE- Rgsed

ext i ngui shi ng um preferably water, at. a high preSsure to the spray
heads 1, 2. T rﬁr@s%ﬂeﬁ@?&?eaeﬁ‘ye?%et%v@%}ﬁiw &8 Ina@erZabl y 15
20 to 300 bar,atmthe présesflhe 4Grihind,5a .kar betliep @by endbtoBSkhzan
conpri se hydr | cc at o LgR-.p unp .l | gure 1,
t he heat det egc'tuoxlrbq'ﬁ'i §H§énnect?’§3ntg%9%3ﬁg‘°%?\%gf &Iﬁ?tfslg?%v%y{% Eill%mnuexl:éSS,
throwyh whi ch ¥t afiey @refesphhy "ewptek Boddchupi rag1thak iy Eigst

recei ved the simgnalis tdieigmmsderwitht srays mozzakgel tanduppkyys hdn

ext i ngui shi ng ' : e : Figu I Il ustrate
the fl ow t hat %ﬁ;ﬁfy&;ao@&&%%gk}artgﬁ] atﬁatg%?%ﬁtn%? IéﬁgFjEE %?% %B g%ﬁ I}l'gures 25
4, 6 and 8)whergassdde sesprds8RraY| ARAFie %T)r%\ly’ﬁ’}féjrﬁ@vfi EHEAY to the
pl ane of the paRple 2ndn@osmisys pr salbst artnl=\s, ithet S&mOphiEdta o r ecti on.

Whe pray |la gBr d,1 cones near the end of the turbine where
spr2v§head 2 f%gﬁg%a e%%zpﬁgié'sucked to the 30 under pressure of air

in the i medi ate vici nift¢ BPWeHrBIthadd 2 ofngurher évdcetBatindesan s
original direchigply Sprwatdicdths2dt knsifsgakshime mediymt onssfids-akly gi ves it
more speed, angl,qyl des Lt n$gnt PRlsdlr PP TR BREH Rlads 1, 2. The
pressure generated by the power unit 31 is preferably
15 20 to 300 bar, more preferably 40 to 150 bar. The power
unit 31 can comprise hydraulic accumulators and/or a
_high-pressure pump. In Figure 1, the heat detector 30
is connected to the power unit 31 by a line 33, through
which it gives a signal to the power unit 31. Having
20 received the signal, the power unit 31 is arranged to
supply the extinguishing medium to the spray heads 1,
2.
Figures 2 and 1 illustrate the flow that is
produced around the turbine. In Figure 2 (and Figures
25 4, 6 and 8), crogses represent inward sprays
perpendicular to the plane of the paper, and points
represent sprays in the opposite direction. When spray
la from spray head 1 comes near the end of the turbine
where spray head 2 is lbcated, it is sucked to the
30 underpressure of air in the immediate vicinity of spray
head 2 and therefore changes its original direction.
Spray head 2 thus sucks the spray towards it, gives it
more speed, and guides it so that it becomes parallel
' to spray 2a from spray head 2. Spray head 2 thus
35 reverses spray la at the end of the turbine.



to spray 2a fromspray head 2. Spray head 2 thus 35 reverses spray
la at the end of the turbine. WO 97/ 47360

PCT/ FI 97/ 00374 11 Correspondi ngly, spray 2a fromspray head 2 and the first
spray carried with it are supplied towards spray head 1, and the s&a
turns at spraVoOP4®6d see the arrows in Figure 1. 5 PCT/FI9710037
Figure 3 shows a second enbodi nent of the invention, which is particularly
suitable for use in |arger spaces than the enbodi nent of Figure 1. In
Figure 3, the sanme reference nuneral sll have the sane significance as
in Figure 1. As conpared wth the 10 enbodi nent shown in Figure 1,

the difference i Ilg@b : ea : dA4. . ar | dL} )50 wher eby
spray heads 1’ fatl,rc?ét 3 é’?‘g&g%gi dggr%% glaar%tornﬁc%# glég{(gis??eh}sx?d%?eof t he

turbine at the St ERIVhEREBIeG M thiE ager gHPRELS] J-owandsy spFaval | el | y
(in the 15 head angidndlivhal spiragctuensohtt Bprayr hieag) 1, agdesphay heads
2' and 4' are provyided;angdigpetyically opposite sides of the turbine at
the second end thereof and are arranged to spray parallelly (in the

| ongi t @di nal direction of igHEet dr Fihe¥s | A tBeEosFpoThadigensctobnthe 20
spray heads 1' dmereBtiohromwhErhutie farvhcabasbpwsuatabryw Forthgediinection
of arrow B in Fi 3 e e r "2 3 and 4
are at angl es [%%#%fe??#ée%ﬁtﬂﬁgr%%%ec t%ﬁghgglghg%tﬂk}?gg%%é Ianna'iztggr[ae”] 25
[err]' are each3abolth®0[&#Pg . Teferefdeangewisrald | Maveprehe 1same2a’ | 3a’
and 4a' to for msiyni€aBhhoeous fiz@\/\&i\gﬁkép,lj nA§e|cﬂiﬂpa&eEiOdv$ihﬁxtHhéi ne, are
di anet,ry cally o It: ot heL.an ow,in site directjops.
Exti néitoi on tgstgplgééﬁggégnglﬁﬁgnt%gt Eéggg?a%ger%'ﬁt %(R)?ggﬁence is H‘Bgre 4
have been perf oFRE@Yi fezdsoch dmdbutapsoufpdr ip wddhtéeuel WaarebEsul ts.
The angles [errkbpray dicfkider 1fr canmav@at asedipseboged, ohuldibmetRsag19vVEN

opposite sides of the turbine at the first end thereof
and are arranged to spray parallelly (in the
15 longitudinal direction of the turbine), and spray heads
2' and 4' are provided on diametrically opposgite sides
of the turbine at the second end thereof and are
arranged to spray parallelly (in the longitudinal
direction of the turbine) in the opposite direction to
20 spray heads 1' and 3°',.
From Figure 4, which shows a view in the
direction of arrow B in Figure 3, it can be seen that
spray heads 1', 2', 3' and 4' are at angles o', #', y',
8' with respect to each other. The angles «', B', y',
25 8' are each about 90°. This arrangement allows sprays
la', 2a', 3a' and 4a' to form two continuous flows
which, in relation to the turbine, are diametrically
opposite to each other and flow in opposite directions.
Extinction tests corresponding to the arrangement of
30 Figure 4 have been performed in a room of about 260 m®
with excellent results. The angles ¢', B!, y', &' may
differ from what is disclosed, but to ensure even
- extinction and cooling of the turbine, no angle should
) preferably be greater than 120° or smaller than 50° .
35 Figure 5 shows an arrangement corresponding to



extinction and cooling of the turbine, no angle should preferably be
greater than 120[err] or smaller than 50[err] 35 Figure 5
shows an arrangenent corresponding to WO 97/ 47360

PCT/ FI 97/ 00374 12 the one shown in Figure 3 except that, instead of a
turbine, it MO¥9¥W8 a di esel engine and a generator connec®SAFIBOPY4 The
spray heads 1'', 2'', 3'' and 4'' are arranged as in Figure 3. 5

Figure 6 shows a viewin the direction of arrow Cin Figure 5. In Figures 5
and 6, the sane reference nuneral s have ,t he sanme significance as in Figure
3. It can be seen that angles [err] and J"[2err] are about 110[err], and

angl es 10 [ ] [errl. abo e Fi, e ows a third
enbodi ment of t %?ié%éﬂﬁf%ﬁ%fgé %§$§ﬁ%q?s%%ﬁégé.ﬁé%5é &?§§8Fée%§iﬁb and a
gener at or conndésddngo it Inwelyiesamydidmselc @ddisgodds 2o geReO©Xf Figure .
5 except that fagrderRitedptayibeatite 1$pray headd 1" ,62'1, Fii 'and'dr With
nozzl es are praovided _betwen the §§$%y gpads ', 3'"" and 2'"', 4'"""' at

t he ends. The f%ﬁ%lﬁﬁragﬁf yaﬁoigle 8- 6, 7', 8"'' are nounted
approx&@ mately m dway beFigunethehomsag vieaws insthe divectads oh amwew a way
that further spray mgoke §.' " 20 I's substantially parallel to spray
nozzle 1'''" and in allg?negt mﬁtg i%, Lﬁrther S ra; nozzle 6''"'" is
substantially parallel t8 EP9PH5-31R & Fhe Safif FREGFPRREM™SReh it
further spray havszahe spme signifdigerget aal ip FagurkeB .t Jtspaay beozzl e
3" and in 2%een thatahh§TEBM ' Wiy b+ aRE duydchanospravg iekaleg 8' "' is
substqftlally ﬁgnall [ o) sgra%%nozz{g """ and in alignment with it. Wen
projé% ed on t s Blang,et C¥hrther spray nozzles are of fset by
50[err] to 120[err] froFdigneearibt Bbpwsi . thiydesrbadimengr eofi tthien 30

the given range {5688 ibhd¥oe BxtWALGDsBNY S a1 hfW dikdd1e digige! iag@ of arrow

Din Figure 7). .
9 ) a generator connected to it. The arrangement corresponds

to the one of Figure 5 except that further spray heads

15 i, grry  qrie giit with nozzles are provided between
the spray heads 1''', 3''!' and 2'*', 4''' at the ends.
The further spray nozzles 5''*, 6''', 7', 8'*' agre

mounted approximately wmidway between the spray nozzles
at the ends in such a way that further spray nozzle 5''!

20 is substantially parallel to spray nozzle 1''' and in
alignment with it, further spray nozzle 6'*'' 1is
substantially parallel to spray nozzle 2''' and in
alignment with it, further spray nozzle 7''* is
substantially parallel to spray nozzle 3*''' and in

25 alignment with it, and further spray nozzle 8''‘' is
substantially parallel to spray nozzle 4''' and in

alignment with it. When projected on the same plane, the

further spray nozzles are offset by 50° to 120° from one

another, i.e. angles «'*'‘', f''*', y'**, §'*! are within

30 the given range (see Figure 8, which shows a view in the
direction of arrow D in Figure 7).

In Figure 8, the purpose of the further spray

nozzles 5''', 6''', 7'1' and B8''' is to intensify the

) sprays in the following way: further spray nozzle 5't!

35 intensifies spray 1la''', sgupplied from behind, and



In Figure 8, the purpose of the further spray nozzles 5'', 6''', 7"'' and

8''" istointensify the sprays in the followi ng way: further spray nozzle
5" 35 intensifies spray la''', supplied frombehind, and MD
97/ 47360 PCT/FI97/00374 13 spra

2a''' and 4a'“°9@ﬂmﬂlled towards it; further spray nozzle 6% |f|es
spray 2a ''', supplied from behind, and sprays la''' and 3a''"' , supplled
towards it; further spray nozzle 7''' intensifies spray 3a"'', 5

supplied from behind, and sprays 2a''"’ %nd 4a' "', supplied towards it;
and further spray nozzle 8 '' intensifies spray 4a''', supplied from

behi nd, and spr@@y{sa 3ar 1ancgn% 4a, ' 'SUFﬂﬂﬁsﬂtho%'wQ%dbt t__| f émﬂ tance
between the spr rrllozz es. 1' ' 3!

concei vabl e i n tHS & ARBFEE & 'Ei Jg’ﬂ]‘f-%n%lﬁlpﬁﬁ Sﬁr%drz(aher 'sﬁPE?lh%‘;zq%’“( not
shown in Fi gureh?)hlln@l mdatsewd:atwet beth' smdayahbyzsapplied teuwakds 'it;t o

ensure a conti nlm&hggovgﬁg}ps§oggfeen;ds .oflﬁ{@n Aee - *pa%hlﬁ,qase a
corres%ondl ng furthg_ pr not shown 15 e igure 8) woul d
be nounted bet wSSFF 6F§y ' A4 48PTaYy 288 'alRRR, 4@ie Yinvent i on

has been descri lﬁ@@pﬂyedea:rwaaﬁsexanpl esd dmorthker efporesy | homl@ombed out
that the invent |191|&eﬁ§51f!?€s rgg,lrea?en,ggd, in g§g¥ly\@as £29m 1% m¥\n ?&ﬁ t he
her ear tha

scope of the appended cl ai ns willot ore be c
exanpl e, the nufBEPYSf Yozz| &89 P 'he s pFuRPHeSdE@ardearit - ThE ftibee
fighting nmet hod damtiahnstketwesronhefspey novehes @y 'caantes succias vhull v

enpl oygd in thei3pgcest Of g FdoHdetVabie 1n51:1?e5examgle 3:@%‘ e%ﬁé[/o%clgil he door

is open during the fire. The I nvention can etel
openpspaces 9 avﬁtgrﬁ%fs g@pray nozzle (not shown 1n Figure B} Y
PCT/ FI 97/ 00374 mounted between spray nozzles 1''' and 3''!' to ensure

a continuous flow across the ends of the object. In this
case, a corresponding further spray nozzle (not shown

15 in Figure 8) would be mounted between spray nozzles 2''*
and 4''*.

In the above, the invention has been described
by means of examples, and therefore it is pointed out
that the invention can be implemented in many ways

20 within the scope of the appended claims. It will
therefore be clear that, for example, the number of
nozzles in the spray heads can vary. The fire fighting
method and installation of the invention can be
successfully employed in the spaces of Figures 1, 3, 5

25 and 7 even if the door is open during the fire. The
invention can also be applied to completely cpen spaces.



14 CGains: 1. Afire fighting nethod for extinguishing ect,
said nethod conprising spraying at 5 | east a fi HﬂmﬂﬂﬂmMHmWay

(la) and a second water- based spray (2a) with a first §pr%1y ‘o'zl & (1) and

a second spray nozzle (2) to the inmmediate vicinity of the object, said
first spray Wa8¥4me ng sprayed fromsaid first spray nozzl eECHFRIATA
second spray (2a) being 10 sprayed from said second spray nozzle in
such a way that underpressure of air is forned in the imediate vicinity of
the first spray nozzle and in the imrediate vicinity of the second spray
nozzle, the first spray being sprayed td%ards the underpressure of air

generated by 15 t he second sgray nozzle, char acteri zed
in that - the second spray (2a) isC4pta®ed towards the underpressure of air
generated by the first spray nozzle, and 20 - the first and the

second spray are sprayeq af flieasti pRXmERESHY 6P N8 fdiehlingnafl the
| ongi t udi nal ax a mapnér that said

s X - %( oL.the el on ated?o‘gj ect ipn such
sprays are sprﬁégﬂgﬁﬁ? | §PF A pBRteE e™aFPREt FOMRT + 1% SPERY TR dRhal
di rechi on of theastonddrst wbjectbamed shuay2bla) and atdesdhid watend t he

second spray fgaHg GHDAY NYONF WPFRYa PRINsSOshha  ndbigle Vieyegndrgm each
end of the object, there are cimt uous 11;I Qwsmagéa Zg%c_ex_t endi nhg at | east
substantial |y SFEAE tTRFBINPPRELT eifdt FP0FRE R AG&t BtF O e ©Fi AbSpposi t e

di rections. 30cbject, said first2 spiay ndmEbodbedhgcleprayéd fhemebaifhe first
spray (1a) is epeayCobapha Pl ntaihi shial Betohd! bgfad O(2AP phongal cd
object, is dianetri cg subséantéo%lc{ g gggol%ztzelet Qn he" poi nt fgom whi ph t he
secohf spray (ZBY2YS g3y P 30 et BMRYIERREclaim 1
or 2, wherein thderprddsure of air is formed in the immediate vicinity
of the first spray nozzle and in the immediate vicinity
of the second spray nozzle, the first spray being
sprayed towards the underpressure of air generated by
15 the second spray nozzle, c haracterized in
that
- the second spray (2a) is sprayed towards the
underpressure of air generated by the first spray
nozzle, and
20 - the first and the second spray are sprayed at least
approximately in the direction of the longitudinal axis
X -~ X of the elongated object in such a manner that said
sprays are sprayed mainly in opposite directions in the
longitudinal direction of the elongated object and that
25 the first and the secoﬁd spray form a continuous spray
path so that, when viewed from each end of the object,
there are continuous flows (la, 2a) extending at least
substantially along the entire length of the elongated
object in opposite directions,
30 2. The method of claim 1, wherein the first
spray (la) is sprayed from a point which, in relation
to the elongated object, is diametrically substantially
opposite to the point from which the second spray (2a)
) is sprayed.
35 3. The method of claim 1 or 2, wherein the



ends of the ol ongat e ony ect. 4. ol ARG B BN O: ™ VhEr S Reapem o

wat er - based spray (3a') is sprayed to*the i'mrédi dte*5 e le of—thed
object with a third spray nozzle (3'), and a fourth water-based s (4a )
i s sprayed t o™MOW@47¥Pediate vicinity of the object with a folfF ’Fu”g Y
nozzle (4') in such a manner that underpressure of air is fornmed in the

i mMmedi ate vicinity of the third spray 10 nozzle and in the i medi ate
vicinity of the fourth spray nozzl e, wheresby the third spray (3a') is
substantially parallel to the first spray™(1la'), and the fourth spray (4a')

is substantiall yspasal hed thet @%c‘éﬁ@o%r‘{@" aé{re( 2§ ):adeSlf%Bma My that,
i n addition 15 e fir lﬁﬁ{)rayed t owar ds

t he under pr essurléléza&ledaf’trm@@ng?a'f%% %@ls’t ﬁ’e‘E §&?oﬁ °ﬁﬂg %h spray

nozzle, and that, in addiéti dthe 0n¢ttieadseoﬁnd:lapmaw,, thbefennta shriagd i S

sprayed towards Ja'%%xuﬁgﬁéﬁr LS )al:¥ %&dtgyt I&fhfrdn{ﬁ%a%@d the 20
e e

third ssoray nozzle sq t | ongat ed

obj ect > there aMd<ddAt¥ngEush Fl&ﬂf‘(“lé{’“ ha th%”d SBERY 19%FAdiend 3i'A - opposi t e
directions and ledng dicarehr wetet ybagsih siprayt d4eathist émrayedd el ahieon to
the el ongat ed Otihﬁféhaaiél d,lfclla\.e@?,e&e@ﬂen%batec\;eaarth@ fourrnSuizbant iall y

along the entire le gt 95 ongat ed ﬁ ) | ai m 4,
wherein the fir §’Pz€il )4 héns%‘é‘f}hcf‘ FRP0eT TRAL: KRAGTRERFSULE ®L RdXf ourt h
(4a') spray are ispfayeedf iontpei inmedisiteh visteht0of the yriojdespedy next

o, (R OUNCT nc1efandl A Ene Nitead & PE5REAM G WARNEOF LR BpgRLud! na

axis X - X of theeon at are rel ation not her
by 50 to 120[er FﬂozlzﬁereF’&FF%’HYtU“‘saﬁlﬁlldoﬁgf"?ﬁdlfﬂéf)a%ﬁ sSulptaptdaddihod of
claim4 or 5 wpereldelheo3the firstf spsay atith t}he amdcohe Sprzph apeaypr ayed

from points | ocaygdclosest9stig #Rds Padd @Al AWatRd @BLERA- spray

{2a'} in such a wmanner that, in addition to the first

15 spray, the third spray is sprayed towards the
underpressures of air generated by the second and the
fourth spray nozzle, and that, in addition to the second
spray, the fourth spray is sprayed towards the
underpressures of air generated by the first and the

20 third spray nozzle so that, when viewed from each end
of the elongated object, there are continuous £flows
{1a*, 2a', 3a', 4a') flowing in opposite directions and
being diametrically opposite to each other in relation
to the elongated object, said flows extending at least

25 substantially along the entire length of the elongated
object.

5. The method of claim 4, wherein the first
{1a'}, the second {(2a‘'}, the third {(3a'} and the fourth
{4a'} spray are sprayéd from points which, when

30 projected on a plane that is perpendicular to the
longitudinal axis X - X of the elongated object, are
offset in relation to one another by 50° to 120°.

6. The method of claim 4 or 5, wherein the
) first and the second spray are sprayed from points
35 located close to the ends of the elongated object.

“THiiAT



WD 97/ 47360 PCT/ F ﬂ il “he
met hod of claim1 or 4, wherein the elongated object to ljll S

a turbine. 8. The method of claiml1l or 4, wherein the el ongated objecét to
be extinguished is a diesel engine. 5 9. Afire fighting
met hod for ewbiswgBsshi ng an el ongat ed obj ect, said nethod cREERFPERY
spraying at least a first water-based spray (l1a''') and a second

wat er - based spray (2a''') with a first spray nozzle (1''') and a second
spray nozzle (2''') to the immedi ate 10 vicinity of the object, said
first spray being sprayed fromsaid firdf spray nozzle, and said second

spray being sprayed fr sal.d s n ray _nozzl e in,such a way,{hat
under pressure of air igﬂo?h%dmgﬁﬁ?ﬁe%?m%i&ﬁg't v?ci‘%ﬂ tvﬂgfef?let Frst spray
nozzl e and in.ehengabediehiects to be expinpnishediis ife Waddng -spray nozzl e,

the first spray being sgpraypd mewnbdsofheldAfenpr&ssd) ewpbrais ggaerated by
the second spray hoz t.he second

le,.c h.ar.act.er.i.z.edin.th -

spray (2a''') e¥3n§3%3§§(§’%e§\ﬁaFasb? ﬁé“ttﬂ’ﬁgumhed "lfnaegh?%%]ts'l?f‘ef’lgf““ai r
gener&ted by the first $prafixezfighting methedf foxtextimatieshdagond spray
(la"'' and 2a' e1pngdhfedPEBYEEL At sheASheBRBE OXLIPE LY Ind NshPRy Thd €ati On Of
t he | ongi tudi nal aF| s qf _t ewel ang teddob ect W §p®h a%S gmanner
that said spraggaﬁ e%%?ﬁ? dVREPAr §3PRA oBBBRY t &1 r et #os2i AeFRB
| ongi t udi nal diwvreerirbased shrael dagat el eobtbetl TWwstebypoa¥i ng_zdelrt her
spray (5a''') qfdia) S&QPBdséé'éﬁ&'%rpx%@r Azt P& (21) 1§ €o HLY GRleWhi hbe at | east
tvvowggrther spraﬁ.noézlcﬁé?éei'”., 6"" " %'."ﬁ 30 . 8% (gounted
bet we&n the firsF BhtYt ShIeShr af2Rd 515 SRTAYe LA 1Rg FPTBERdsi te to
each other in febatiseddt Fimss ermyateezzlls.ecnd | sailichecomdnaprayhat
under pressure gf;g rspﬁzﬁs@ef?&ﬁcbﬁra tdedridRPalen¥kei8i 1Y 8hchhg first
further spray nozzle and jin the 35 £ ai lm"£ed| a%e.wt | nl.'gnxl 81‘, t he second
further spray HB¥ZT%§ underpressure of air 1s formed in e immediate

vicinity of the first spray nozzle and in the immediate

15 vicinity of the second spray nozzle, the first spray
being sprayed towards the underpressure of air generated
by the second spray nozzle, characterized
in that
- the second spray (2a'''} is sprayed towards the

20 underpressure of air generated by the first spray nozzle
and
- the first and the second spray (la''’' and 2a''') are
sprayed at least approximately in the direction of the
longitudinal axis of the elongated object in such a

25 manner that said sprays are sprayed mainly in opposite
directions in the longitudinal direction of the
elongated object, whereby a first further spray (ba'''}
and a second further spray {6a'‘'') are sprayed with at
least two further spray nozzles (5''*, &1':, 71313,

30 8**'}, mounted between the first and the second spray
nozzles, diametrically opposite to each other in
relation to the elongated object, in such a manner that
underpressure of air is generated in the immediate

) vicinity of the first further spray nozzle and in the

35 immediate vicinity of the second further spray nozzle,
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further spray (6a ''') is sprayed* ofarts *he® urdder pressur g _of

generated by 5 the first spray nozzle, whereby the fW}he'
second spray WPR4BRd further sprays forma continuous spra %4 such

a manner that, when viewed fromeach end of the el ongated object, there are
continuous flows extending at |east substantially along the entire 10

| ength of the el ongated object in opposi ts directions. 10. The method of
claim9, wherein, in addition to said first and second spray nozzle, a

Shrayed i th o Che o AR ids@ MuRrholi bhrdfl @a AOPHLP B | Ll 6
Y e HaraP L DR pEe bPurn ot BB Ao ARG PY it A6 PRl
under - pressur e spirayi nozglgenandt ee | se¢dr | fmBdieat epwayi riéky 'of tike third
spray nozzl e angpi-ybhe cLBal at ke Vﬁ&c{lé‘féﬁéé?sfurteh%ff Q! geﬁa&a eBOBY! €.

whereby the third spray 20 077 sprays, t owar e .under pressures
of ai r¥50f the s& Snglﬁ%%l S SeTindd Hog%r%y "&’(ﬁ%’@ the Firgt A He 86FWnozzl e
sprays towards speraynwitprestlridstdieraispreyst herd ia storrishuolisr épxpyay

nozzle. 11. Thepgehhod Qlich! 81 fhrdfer R4S NI Jildwoly %Q@mzéacfu endl he
third spray nozzle (1'''_a 3_(sﬁﬁ:r‘gyfromone end of the el gngated
pr

nd 3 i
obj ect, and the®feddfd aRPIARES WRETfHz3Fe cpptinuougtlgws ) ghr gy
from an opposi extending dathéesbbrpydissntlipdty, alforgntheiaitsimhilehgtivhen

roj egtyed next h .nl.ane..3 : . i |ar to the
proj egly be ERE ?(P%’EG%%%H] é%gréc@: ?.3 %Bpos:l.te ReRENdie.

| ongi tudi nal axis X - n(gate gect, are offset fromone
anot her by 50 to 120[ er r}9-iThe BethoQ of gladp P | yhgreddi it 2d¢R539Rd there
are four furthetospady fidratesndSsecond' spray’'nozzded & thirdspmagrhg from

poi nts which, whgh gr(y?qglryed X135 na fQ,8af h ot ber Q0L $ak ane,
are offset from oﬁe anot er{ 53 1%n128 err] In ‘F'e{:ation to ng”ﬁ*’
axiléa''') are sprayed with a third spray nozzle (3''') and

| ongi t udi nal
15 a fourth spray nozzle (4'''} to the immediate vicinity
of the object in such a manner that underpressure of air
is generated in the immediate vicinity of the third
spray nozzle and in the immediate vicinity of the fourth
spray nozzle, whereby the third spray nozzle sprays
20 towards the underpressures of air of the second and
fourth spray nozzle, and the fourth spray nozzle sprays
towards the underpressures of air of the first and third
spray nozzle.
11. The method of claim 10, wherein the first
25 and the third spray nozzle (1''' and 3'''} spray from
one end of the elongated object, and the second and the
fourth spray nozzle ({(2''' and 4'''}) spray from an
opposite end of the elongated object, from points which,
when projected on a plane perpendicular to the
30 longitudinal axis X - X of the elongated object, are
offset from one another by 50° to 120°, and there are
four further spray nozzles {(5'*'*', 6''', 7'*! and 8'1''},
gpraying from points which, when projected on said
) plane, are offset from one another by 50° to 120°.
35 12. The method of claim 11, wherein the further
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12. The nmethod of claim 11, wherein the further W”'ﬂﬂ)mnml,ﬁm

PCT/ FI 97/ 00374 18 spray nozzles spray from points luml al | y
aligned with the spray nozzles at the ends of the el dbngatéd dbj éct* 13.

fire fighting i nstallation for 5 ext i ngui shing an el ongat ed
obj ect, sai dWOI¥EB ati on conprising a first spray nozzle (RCI/EIS7TA0874

1'"') and a second spray nozzle (2, 2', 2'', 2''"), said nozzles belng of a
type producing water fog in such a way that underpressure of air is
generated in the inmedi ate 10 vicinity of the spray nozzles, ¢c h ar
acterizedinthat the first spré nozzle |s directed towards the

second spray n 0 nozz

di rected towar gé%%ﬁenél r's %41% *5 g%%@ aj%f m]ff fre 1Sdbs)%an§r’r ¥t h the
first and the 3éégpgdimvith thes§p§§Yn@@zzéeanaqntbet@mda ¢Rashe

substanti al |y ehoh8&te@negbjart nal direction of the el ongated object to form

e o T T
obj ecP in oppoSkténgeishing agj pdengaked object, said installation
comprising a first spray nozzle (1, 1', 1'', 1''') and
a second spray nozzle (2, 2', 2't*, 2'''), gaid nozzles
being of a type producing water fog in such a way that
underpressure of air is generated in the immediate
10 vicinity of the spraynozzles, c haracterized
in that the first spray nozzle is directed towards the
second spray nozzle, and the second spray nozzle (2, 2!,
2't, 2'''} is directed towards the first spray nozzle
{1, 12, 2*', 1'*'), and both the first and the second
15 spray nozzle are directed at least substantially in the
longitudinal direction of the elongated object to form
a continuous spray path comprising flows (1a, 2a, 1a’',
2a', 3a‘', 4a’') extending at least substantially along
the entire length of the elongated object in opposite
20 directions.



