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WD 2004/ 045722 PCT/ F12003/ 000874 1 METHOD IN
CONJUNCTI ON W TH A SPRAYI NG APPARATUS, AND SPRAYI NG

WARMARBASTRIS Background of the invention 5 The PCEERNE3/000874

invention relates to a nethod as defined in the
preanble of <claim1l for use in conjunction with a
sprayi ng appar at us, especiélly a fire extinguishing
r S ' ar S i Sj source of a
HRERHOE G owILRE TS BE oA YoRAVENG ARerATUS, AND
SPRAYING APPARATES®di umto at | east one nozzle.
The invention also relates to an apparatus as defi ned
in the preanble of claim9 for use in conjunction
Batkgropnmyy iofgthe pnventionespecial ly a fire
ext i ngui shing apparatus, said apparatus conprising a
source of a 15 medium a punp neans and neans for
cOMRIPEEFRQL dvenrtden redatesoto ehaethed asndafinad irdbe preamble of

irAOZ Z3. Bl FOR iomi ext s hRi i
RISITRCE Hop e B LORLMMAtIon RNCR! SPEHIAD, BPRB) FUR Tespecially 2
125 XEMgUE NG PPPATREL 08 81th ARRAIAHE GAIMEISing a source of 2
eﬁ{egmm,la/h_pajmbsw{erar@uandimeaﬁ@t_ for\é\betssmgcbltlﬂéagt a proportion of
i nguj.shin ste re_activated, i'ca on
%&@'FH@@&%?aﬁg‘;ﬂ%egoéF'@'t rigger eél.o Hovvgver , yt he
punp unit punps a constant vol une of extinguishing ne-
L m it o el | . . . I
IS VERuBh, 18 Vel B B aBBALERR RF dStCIF [ e Sreamble of
tglpiroaP| iprbued ineconjundtierdvithha sBrayisgeappaypiusal egpecially a
Uh %&tlr‘b@éﬁﬁ@a%@é@ﬁgs %aﬁ?'éﬁﬂi&r‘%@u?r@@i‘ﬁfﬁ@ﬁgoé dource of a

fair|y ity between e source 0

émdm@m,s%nigﬂﬁe&%ﬂs 30eHMeANSal Al RRAYEHPAypIgRSt Some of the

anedile ey lcastohbend£ziel rcul ated extinguish- ing
mediumis returned into the break tank. Especially in

the case of high pressure punps, the extinguishing
rigd puinrbedorfee bBrtingdishingngy 8@ bdgeethbiomgwatecasist are known

o Wit Bbe bR g U RS RS Bt taReVdOhe pume,
despeciety & pisont pemunsiseed \é/é@rssucrhe‘irreeeu?iﬁ\@wishing systems
eXid RRYIVEREAY tTBHEHM DAY Ssdmel BE the spray nozzles are triggered.
However, the pump unit pumps a constant volume of extinguishing me-
dium into at least one pipeline leading to the nozzle heads. The extra
amount of extinguishing medium has typically been re-circulated. The
systems typically use an intermediate tank, a so-called break tank of a
fairly large capacity between the source of extinguishing medium, such
as-a water supply pipe, and the pump, and the re-circulated extinguish-
ing medium is returned into the break tank. Especially in the case of
high pressure pumps, the extinguishing medium becomes heated during
the pumping process, so the use of a break tank prevents excessive
heating of the extinguishing medium, overheating being detrimental to
the pumps and seals. The returned extinguishing medium stays in the
break tank long enough to be cooled down before being circulated by
the pump either further to the nozzles or again via re-circulation into

the break tank.
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break tank | ong enough to be cool ed down before being
circulated by the punp either further to the nozzles

worora®aie2z via re-circulation into 35 the breaRCT/ank3/000874

WD 2004/ 045722 PCT/ F12003/ 000874 2 However, there has

ari sen a need, especially wher & t he space avail abl e

to the systemis linmted, to achieve a spraying system

in which a con- stant-volunme punp, such as a piston
meeveé,ntfberemas&eaewa n@@ﬂp £sprGally tvehere sherspace available

¥OSEHe BYs0fs hhﬂtécﬂ‘V%ta@ﬂeW@ea @ﬁrﬁﬁf%?f >)/'si3§n‘P'rﬁ5\/§mch a con-

i nveptign i s to achieye a conpl etel
%pgf V&EU%PWPP aﬁtae@l oaooumg,eg@mbe utilized without a

treakrianlati on without. 1o conplex arrangenents in
conjunction with a piston punp without a break tank.

The nethod of the invention, is mainly characterized
iBriefixlescripion ofsthe iovenkiomedi um which i s not

passed to the nozzle is re-circulated 15 back to the

suction side of the punp neans vvhen necessary and

tThrg objech ekshepresensdeyentipn is to eghiewwmecomplrtely new type

rmdscymt% 'tﬂatewulp'rﬁékeakeéas 7§ h’ﬂ%r?c fedtiFClRERM without.
pi pe pefore Hf qg peans.. The, et g

iGARR %@rréﬂa@ QSN 4N | ORIMAICEANE Wi dabP'%ﬁ)&‘t AWNp without a
Hreakresdnted in clains 2 - 8. The apparatus of the

invention is characterized in that the apparatus

conprises neans for re-circulating at |east sonme of
tThee madthod f obthet revgtisis uise nsaiddy ofhareeterimpdiaarthat at least

tﬁéﬁg‘gé%ﬁfﬂ%'rﬂgdﬁ”ﬂewﬁﬁcﬁ he ﬁ%&%gegﬁg‘fgéhﬁﬁézaﬁ is; pe-circulated

sk ke the seelion side @‘fthe@umm medRs vghen rmmeasaw and that,

it ‘Pe?std'ﬁﬁ?ﬁr 9RceBs8R alat! ¢as4t gb%ﬂen%?eﬁﬁéf Ynedfifn being re-
|nvent|on is ad

ar at
&ﬁP&UA%E lszeaswﬂ WptR aj dischgrge sipefaiors tBﬁaFPWB"QLO"eanS

16. The solution of the invention provides numnerous

srlr?en' é S‘P\fﬁnta fention is additionally characterized by what is
presented in claims 2 - 8.

The apparatus of the invention is characterized in that the apparatus
comprises means for re-circulating at least some of the medium from
the pressure side of the pump means to the suction side of the pump
means when necessary, and that the apparatus comprises means for .
passing at least some of the medium being circulated into a discharge
pipe at least when necessary.

The apparatus of the invention is additionally characterized by what is
disclosed in claims 10 - 16.

The solution of the invention provides numerous significant advantages.
In a typical fire extinguishing situation, it is very rare that the capacity
of the entire fire extinguishing system is utilized at the same time. Typi-
cally, only some of the nozzles in the system are activated. This is true
particularly in the case of small fires. In such cases, at least a propor-
tion, typically a large proportion of the extinguishing medium being
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Typi 35 cally, only sone of the_nozzles in the system
are activated. This is true par?'ticul arly in the case

.of srmll fires. In such cases, at |east a propor-

tion, pically a large proportion of the
eRH Q@ﬂw@en@mtdﬁ{%@lafyi Vetwore dasteosuction side of the pump

Pﬁﬁ@dﬂ@%@é&%ﬁﬁ@‘t&th@%@éﬁtu%ﬁ tPi% @ﬁ%‘rQE%QPQhe medium be-

returned tq the;sucti.on
A%PHM@ea &%Qelm& memd 1bey &Cataugmg)attlaast some of the
natédmmne)emggr:lmme@ti Gﬁlitsb’éem@)@rbt/uﬁeﬁwa'éefé?a%%éa’ a set value. By

PR aRRerL € Rin R Eodhuilin VEShiBe discharoainipe, the rate

Spf a‘lowSoﬁg’rmdmrrﬁtpassad dnbmt thean dnsohazgél O eNldafm e advanta-
I
9586085028 ASled '8! Boing ¥ cRAN PETUL AR Paive clement
c‘é’tﬂ fencdan &y tm@,ungeatloamseaaceumlrsmck ol laed adabnéageous man-
t

Zﬂgggﬁﬁtg%dlg}?l E@;&ﬁb' ﬁfVé?ftldr‘i‘ea!rﬂY)%E‘ éIPrd)f' &Eccoartgr bemg pumped
R it eerively, HS@l?eav |t$g#s tav&lc)\mgerdlb@a@q@mﬁe@(&ra medium

cronbehef ém@nv,eby utnt'ol gedhaihhuccaraind Pat@ HeS FAHESN, the me-

e. INTO a dral n.
A@'é’gﬁd#%@% r%ns'r H .Lr eycﬂg/ Tnte thieuRPEaR $PPY Pipe. In this
reayj thelusedf dn erdlelrmemabe ttlaakpusn?v@w@l@l #ngi @%49|4|m|cant saving
I IS

ot oM 1 90 RS AR U i ion, e

paratresppthaned ld;!fmtb%ngnwumpem canhiee Bffectively reduced by

t 1A

e?;ﬁgg{?sg?ﬁaﬁgéﬁggg%é”?ﬁﬁh%@eBgﬁfgﬂ ‘é‘?‘é‘tq)s? arg particularly ad-

MR NGE dPeCEB.N”%ttﬂ)%rWjﬁhad‘lat\ﬁﬁnb%@%d)mtmgwshmg

winedliusey egpaialiyindiéna wmish dﬂaé@rvl\g@r‘sﬁ%g mediym is sprayed at

e medi uns, especially en a M st

ih@ﬁtﬁ%ﬁ'ﬁﬂ Crediumis sprayed at a high pressure.

20 Brief description of the drawings In the foll ow ng,

exan [ Sf eranc t he attached draw ng,

wherein 25
In the following, the invention will be described in detail by the aid of an
example with reference to the attached drawing, wherein

‘L?ﬁaéfuégkhﬁlé%ﬁ%med&?& gngsol n detail by the aid

Fig. 1 presents a diagram representing an apparatus according to the
invention, and

Fig. 2 presents a diagram representmg another embodiment of the ap-
paratus of the invention.

Detailed descfiption of the invention

Fig. 1 presents an arrangement according to the invention in conjunc-
tion with a spraying apparatus, especially a fire extinguishing appara-
tus. The system comprises a source 1 of a medium, such as a water
pipeline, from which, when the system is activated and after the pump
unit 2 has been started up, said medium is supplied to a pump 3, which
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Fig. 1 presents a diagramrepresenting an apparatus
according to the invention, and Fig. 2 presents a

wal2@gnasmez epr esent i ng anot her enbodi ment of t herCEPROGD00S74

paratus of the invention. Det aiJ}ed description of the
invention Fig. 1 presents an artfangement according to
the invention in conjunc- tion with a spraying

appar at us, especi al afire extin ui shin par.a
e Tl HrpUBacBIRA NG £ ot0zdEs 4o TYPIRERY ANl Me of the

asozz|eat gfe pawbami o’ grodiceh.a Wyt kf éX@"i‘@]’@l$l‘$lng medium.

tivated after t has. been “st

oweied, 188, amn%@@ﬁ@?ﬁ@”ﬁs"gem%@u fid) iU to all the
Z@@ﬂﬂ945722 PCT/ F12003/ 000874 4 feeds it through a
pipeline 5 to a nozzle 4. Typically, only sone of the
nozzles are activated to produce a spray of
eWthamuiesesagryeat deast Howeeepf thige extimguishing sdedissm which is

V@bf Wlsseyt t@%ﬁé*ﬂfd&%lé*@'lé'”ﬁé-g I%IUIL ﬂé&eto”ﬂ?é'%%tl& side of the

en necessar E sone e extl ngul s ?
n@@mnnamtycmca by thepug s@etaret$wrﬁeva|w£z ﬁeon gauivalent. The pres-

[ﬁnrlfé wW@tee@stdbért@j s/ggéém Suehesgﬁl@gmr% pﬁetH@ﬁgb%me 5 exceeds a
u V V | V

4 fali WhegetRon e PRE Rt e Hie Tobfe 12, 13, 14 to

tiee rsupabnnsnd@ ek thedpumi @.sEhevaladiurmviigpmapignbebemes heated

g@@ Hg]nﬁ‘@ggngl\rg‘F}q1a5<§)Lyﬂ?)élglf’%Tﬁ%gHJea#ggm]céZp&ngE?ature of the me-

bditonemadeaisel cansidapblye Ganpeatgd sio enmedlum re-circulation-
ﬁafH rol qleds ef rlﬁs%géﬁﬁé #Hi Eée 16f aEhS H@lntdbéﬂ)vgéﬁ the pressure

Sé considera
r\éab’er bupadi e SUCBQﬂhS|ﬂ§ OMhles pananps%méngetfpﬁ gHsalsarge pipe is

r@n@@b“&ut‘ﬁ% V‘&ﬂOetélénﬁér%?U"lﬁheWaWé eeedentd denprises means

i on _Si t he .discharge pi
pgo{ﬂrd%Beergna& (easy PN it SFeiikns Vol onebesrany, when the
cterppiesaturee afisthes niediuep ema $1g-azichledashe t det valu& The discharge

RHE A G AR ARI PRIt EH 2 fralf BRARKE S, g {Iﬁ“m'ts the

18onsfrone ftbeats-ginsu atiaie gakht b3 aldhindotthe disehenge pipe 15.
vvhlchllmtsthe :
According to an embodiment, after the valve element 7 has been
opened, only e.g. about 10 percent of the medium being re-circulated is
passed into the discharge pipe 15 while the rest returns to the suction
side of the pump, where the medium to be re- ~circulated is mixed wnth
typically cooler medium obtained from the source 1.

Thus, by using the arrangement of the invention, surprisingly a system
can be achieved in which the use of a so-called break tank is avoided.
In addition, typically only a small percentage of the medium being re-
circulated is passed into the discharge pipe.

In the figure, the extinguishing system is typically divided into zones,
and the admission of extinguishing medium into different zones is regu-
lated e.g. by means of zone valves 10A, 10B,-10C. In the figure, only
the middie zone has been activated, in which situation zone valve 10B
admits the extinguishing medium to the nozzles. From the zone valves,
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20 flow fromthe re-circulation path 13, 14 into the
di scharge pipe 15. According to an enbodi nent, after

wo b@4wadE el ement 7 has been opened, only e.BCT/a2008/000874

10 percent of the nediumbeing re-circulated is

"passed into the discharge pipe 25 while the rest

returns to the suction 25 side of the punp, where the
mediumto be re-circulated is mxed with typically :
ceatkpinesiildh, obl Bi ddL feamntondes aozezkesiof Bagk, ztye. The nozzles

sy B YRGBT A HYEE oSO SVeM ies. The
PaHinedieadar vk bESRIaK dtypesbepdsadaiwhish, case they com-
usastion i dedem e op g OCEHRTEHLATE A trgger
o ekt FherCrBE ot o Lglid i e sfibratd 5 smatl, a large
dprapitiamiod thendigiuid aquiantity fddi byi dre glump returnssback to the
ST ST B0 RSN 54 1 L GPORE St SRR meaium I
t@fe |¢a@ﬁup@,rtiaHVyC0ﬁéeFﬁe@dlt@ heat dize tieérictioni madedther factors,
| fh Ui rfdre gt .Ehg&eﬁﬁ’?@ra"c@'réeofl e&@@jﬁsﬁ@ medium. From, the
iumto th om t Zon

ext | ngui.shi n e nozzles. Frc . .
VEtWES PiDG %@ﬁf@aﬁiﬁprp@@m@no@%ﬂ@@dm}md mars beddgsgask either di-
1reistlyl 18, tlielﬁbdug@ 3ot métoni@ﬁégéfsgﬁérr]@éf]@ipé:ﬁ%. TMe typical fire
e m e .
Sfgafen . ol BYaPip B30F 8B0UR Y S KAE gt enabe pump is passed
b tpe nokzizies 4y pehifeagsto 23 vibicomstmsedtineyesony thiel fguid.
triggering devices, or they may be sprayi ng heads
wi thout trigger 5 ing devices. Wen the anount of
| Tngthe embbglrﬁgn&yed:lgszsmi Blteanbtivgesolptiopoist presarfted. In this
" el . h .
o BB B S HBHD R A BaghEBl o the ol
&quﬂ@up'@rﬁ Af exEmauishiag medivar tope re=tirqulated @ncdpassed into
[ ocre pife TheosaTbGEpIRE S8 prolES with a trot
i ncreasi ; / .
r@%muemt é?gmlcphl S ﬁbq flonv from €he 5g-cﬂg%ltat@% path 13, 14 into
mhepdischangef piplee Adaprding 4o t?ﬁs mbadirﬁiehln%tdéagt aI proportion
\ e c e.bip ln .
S chabl VR ol B! 0oL SEI R AL BcdRardd pipe. ac
dgordiieg peany e@nbodicmgnhpaits/mezsls;empamamm?mdme@ 8,- 10 % of
: ) 13 ' ; ; y
1S RgHRy ? @ e FEDHRgkes, BaRL0R,L s Wiy Bepends on
ey praekedli appicakiog, €.9. on the allowed temperatures and other

parameters of the system. In this embodiment, a check valve 16 is pro-
vided in the re-circulation path 13, 14 between the discharge pipe and
the pump 3 to prevent liquid flow from the liquid source 1, such as a
water pipeline, directly into the discharge pipe 15.

As stated above, the invention relates to a method for use in conjunc-
tion with a spraying apparatus, especially a fire extinguishing appara-
tus, said apparatus comprising a source of a medium, a pump means
and means for passing'at least a proportion of the medium to at least
one nozzle 4. In the method, that part of the medium which is not
passed to the nozzle is re-circulated when necessary back to the suction
side of the pump means 3, and at least part of the medium to be re-
circulated is passed into the discharge pipe 15 before the pump. means
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case, no valve elenent is needed to control the
adm ssion into the dis- charge pipe of extinguishing

woreaHwmsTeD be re-circulated and passed into tPEI/FI2003/000874

di scharge pipe. The discharge pipe 15 is provided wth
athrottle elenment 9, which li¥its the flow fromthe
re-circulation path 13, 14 into 20 the di scharge pi pe.

Accor di % to this enbodi nent, at |east a proportion
03 athl@a When treersSeEY c Aceardingd to sthsarm,tbodntt@et medium being

R DE RePe-at’s teAiPatiatare %u@h EHION e not ?t leasg exceed a

R pepr o ol B Siediesio e %f%migequ L prefera-

d@l}yereﬁ:rimnedt ¢ st toaralofayhd ncediven, toebe rellmﬁchuﬁhated is passed
LB (R P Hifar e Y (eI 4R e Hiiium reaches
vitde get nvalbe. rle ainr emlmahme:piatdﬁ o ¢ m@thmdv\elee pdssage into the
ddéEH?E@é d?g@eldé‘rig oﬁé??ecpgﬁﬂééﬁtc‘?o%c?‘b%fnéérgé‘g? d k/QW/e element

di reantroliedton tihe dinsin &f dbeptemperataee & @teuraednum The flow
am\ée@f the exRIlisRMg ehadieen re-airtBldted .fsqred When the flow

tion Wwth a’s | a a a.
rate - f i st uighich B adiurd sURlieH Sersheabagzies 4 i€ increased.
C‘ﬁh‘i@rﬂ@wngaEe ssfurthe e&tlagmﬁshm ndedium t‘@«’m@ réil@ﬂ'culated is in-

e BNl reBE 07 i ERERGMARG wiefiufERuARied to the

tihezztedidiis wbdubedsAnoorcﬁﬁgplatsaedembdmmmwzUhe mseduém is a wa-
rtfeercgé‘ﬁé'&iq cﬁﬂd""@@@?ﬁ?f‘?ﬂ% ¥Pe Frtb parrrﬁé}ﬂ’f,sf{iﬁé 'rﬁeg{tﬁh} s typically
t@r@éat@d af a éugatmssyrgagb@dpreaswehe e phzingeispiypécally over

1 -
pCT, Fi%osl oo 7;01’981’;%%21‘9;??9 ‘ﬁéﬁa@gsc%\é?r 30 bar. The maxi

AEUT PR SUbe RetyRle BFe ATETETRAIK 20 G Ao oSt preferably
kaipduttl 4@ banperature such that it does not at | east
exceed a set value. In the nmethod, the flowinto the
di scharge pipe 15 is prefera- bly restricted. At |east
MntapparmSMumJunchenr evith re Wpraging ssys=iesed eSpecially a fire

SEBIRHhAI S L0 adpstdls EQhIING 4hitte' g medum,
nBtgap Meanfassdgmaansofampassingcatilepstoppe oBthe medium to at
OII@%%%@‘WOQHG_CHOSI% By pARanss %6 MLy InehA 5’ rezcwculatmg at
cont on the aSIS Of t erature o

nl@@,sﬁrﬁar%g aw%\me ium from tpne pressure side 0 he pump means to
the suction side of the pump means when necessary, and the apparatus
further comprises means for passing at least part of the medium being -
circulated into a discharge pipe 15 at least when necessary so that the
temperature of the medium being pumped can not rise beyond a given
value. The pump means 3 is constant-volume pump, especially piston
pump. In the embodiment presented in Fig. 1, the apparatus comprises
a valve element 7 for opening the passage into the discharge pipe 15.
In an embodiment, the discharge pipe is provided with a throttle ele-
ment 9. The pump 2 is typically a high pressure pump. The apparatus
comprises a passage 13, 14 from-the pressure side of the pump means
3 to its suction side, said passage being provided with a pressure valve

- 6. In an embodiment, the apparatus comprises means 8 for opening

and/or closing the valve element 7 on the basis of the temperature of
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rate of the extinguishing mediumre-circulated is
reduced when the flow so rate of the extinguishing

woreaiom7s2ppl i ed to the nozzles 4 is increasedpPCT/Fi2e03/000874

flow rate of the extinguishing nediumto be

re-circulated is in- creased whén the flow rate of the

exti ngui shing nmedium supplied to the nozzles 4 is

reduced. According to an enbodinent, the nediumis a

vidie meedisig edn| ar@rabodimend; ihetliquid Bobopassage 14ds provided

hug | j | yg1 ' t . i 1r Ey .
TR BeCaccl atap, 16-f0 PECEIE 01 dlmBsil bR Ietium being
B Tio, e siciar sida (of Hié crpim, dérstivaintenthe discharge
Thipenb8i - nmum pressure is typically 300 bar,

- preferably 200 bar, nost preferably about 140 bar. 20

An apparatus in conjunction with a spraying system
eBpecpampy 3 isi typicaby i agordtang-sylstes pamip, especially a high-

‘ ; rd, st \RY sQu i . u . .
B pieRY I PP TP BMS; LA BB PlisaddMdium into the
RIBiNAnSY§Lem Sl kadingrie the ziazzies. Thbeapparmisiopened by a drive
GPRINsS ; '
PSRRI 0 PO B At ey =
MM suction side of the punp means when necessary,

and the apparatus further conprises nmeans for passing

i d5 P08 th e barsdis silaah i e ety T invntighe s not lim-
titegbdoathe example desdribacd aboyep unpe thatit méyrbeevaried within

0 [¢V) nse3 i . .

SR REoe Bk ot prepSRlTRABRE e SBatrss dpscribed in the
tdRSCEHRYRN et Mpeeteneddtagethiay. with ebehapiieramesy also be inde-
éﬁ@ﬁatﬁrﬁ@Jve el ement 7 for opening the passage :

into the é}sc arge pipe 15. In an enbodi nent, the

di scharge pipe is provided with a throttle ele- nent
9. The punp 2 is typically a high pressure punp. The
apparatus conprises a passage 13, 14 fromthe
pressure side of the punp neans 35 3 to its suction
side, said passage being provided with a pressure
valve 6. In an enbodi nent, the apparatus conprises
means 8 for opening and/or closing the valve el enent
7 on the basis of the tenperature of WO 2004/ 045722
PCT/ F12003/ 000874 7 the nmedium In an enbodi nent, the
liquid fl ow passage 14 is provided
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with a check valve 16 to prevent the adm ssion of the
medi um bei ng punped fromthe suction side of the punp

waoleoaosd7?gz into the discharge pipe 15. 5 The pOWBIR803/®0874

typically a constant-vol unme punp, especially a high-
pressure piston punp, which puggs t he extingui shing
mediuminto the piping system5 leading to the

nozzl es. The punp is opened by a drive neans, such as
LlaPMs . The notor and the punp means forma punp io
unit 2. It is obvious to the person skilled in the art

t,hat the i.nvention is, not ted to the exanple
et an e PooriTiktion Wb ®EPvayinappanatS tespecially a

sitepextihguishingaappaparss nésid *a@lpfawatJ@Q:drﬁ Heie$ a source of a
P eS8 Lot ot e Hsporion o

thesmebiaae teGY Rex03ne0iaZde(4)C ahmas rh clta hde é@ in that at
e‘l‘é%seﬂ '%oﬁ‘?é”&f“’cbb?@wée\‘;( Hﬁplgnﬁﬁﬁﬁﬁfs”%’otaﬁg%@u the nozzle is re-
&Hﬁ&lﬂ@lﬁﬂsgaﬁm thegustiosusics @? the Bun‘rmmneams 4 3)uwvpen neces-
FRAP Saﬁd‘Gth%QaQﬁ: féérst%ﬁ%'nnaeéb §ﬂﬁ, 91@%%%%8%105% medium

ﬁa@ diumto at | east e nozz aracte

IRG4E- @fculiaéagtlsmﬁé intRea mh@ﬁ%pmei(},%&efore the pump
passed (B9. the nozzle is re- circulated back to the

suction side of the punp neans (3) when neces- sary

and that, at |east when necessary, at |east sonme of
tZIaeMmeldodnaa:cmrblanglgtor etaiim dyl ethed r a colbesddz erd oira that the flow

3). 2.
%ﬁhgéaccoréfgﬁ(a&)e ?ffj?@r%Qﬁ%&%ﬁg rrrgagst(e)r [ z e
d in that the flow into the discharge pipe (15) -
fSGSMre'tﬁbédacéérd?’ng'\ﬁi 't‘Pé’m%‘Cf%ld'Z"gctlfaﬁl é'd‘iél"ff%% in that at

SOone

ﬁ%%ﬁhﬁpmrqj the dnediva &eing PRreleyiatad iseagsed into the dis-

charge pipe (15) if the temperature of the medium reaches a set value,

4, Method according to any one of claims 1 - 3, characterized in
that the passage into the discharge pipe (15) is opened and/or closed
by means of a valve element (7) controlled on the basis of the tempera-
ture of the medium.

5. Method according to any one of claims 1 -4, characterized in
that the flow rate of the medium being re-circulated is reduced when
the flow rate of the extinguishing medium supplied to the nozzles (4) is
increased. '

6. Method according to any one of claims 1 - 5, characterized in
that the flow rate of the medium being re-circulated is increased when
the flow rate of the extinguishing medium supplied to the nozzles (4) is
reduced. |

7. Method according to any one of claims 1 - 6, characterized in
that the medium is a water-based liquid.
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charge pipe (15) if the tenperature of the nedium
reaches a set value. 20 4. Method according to any one

wobooaloas’es 1 - 3, characterized in that the preEEDE03/000874

into the discharge pipe (15) is opened and/or closed

by nmeans of a valve element (7P controlled on the

basis of the tenpera- ture of the nedium .25 5.

Met hod according to any one of clains 1 - 4, c har a

&.tMethod azcerdinignto eyt onbeoff tlaimsat e of ctiha madt tumrlzed in .

r t 1§k I

kEﬁée{wé)r(]ttfﬁngu| sﬂba %Heo[ﬁ ur@gﬁpgd?l\epggt @ éo@%e@%ﬁ)ﬁ

i ncreased. 30 6. Method according to any one of

aAﬁEgFatu&foﬁflﬁea% eécbﬂ%c'tibn WAgh & f‘sﬁpﬁég‘?%'@bﬁaﬁétus espe-

t he re C|rculat I S.i.ncreas

G PiTE SRONAUISAENGBS AN R RIGIBRNS CPRBrsad 2 source
rnghe@dlm B un‘rﬁﬁmwhs AInd’mednid fot aondudting v lesst some of

788 et Eiéi&eﬁﬁa S Bk o tha s '8t £ £BU Y that the

B(p’ﬂa%ﬂm@@b@@ﬁﬁzes InegnsMarhpercittdatinggat deastysome of the me-

ﬂ{@ﬁﬂg@'ﬂ,ﬁ glg%f:ul aﬁfddeZSfl th@hpﬁﬁ?ﬁ méé‘né 39)"@ BRd suction side

Afpdeapump cmeagé WREHOREEASIA Y awd ﬁhat stha9p|agratus comprises
B3RS p IS g & fHdtYsGnid b thet MU IgdIng ?rculated into a

parat us, . sal ratus ,conprising a source
rﬁﬁ%h@ﬁgeapkﬂﬁrblﬁ%ﬁjeﬁ%mé‘%gﬁs bhducting at | east

some- of the nediumto at |east one nozzle (4),

U BRSNS R S AR p vt e

thempr memunse(3) tea aondtanpurgluneapsingB) espectadlysaqiiston pump.
side io of the punp means when necessary, and that the

appar atus conprises neans for passing at |east some

af 1 tAepaeatumabeor@ngu tca;lsnla;n@da iont b0aC hiask AL ke pi ge d in that

(tﬁé)PgPaFgﬁj%é(ﬁ‘ar ctlerl A éga?éoglﬁp@% Fryfn ¥Reoppédtire side of

(Be PEMP RSN (3 guﬁgoneglg@a,%qnpypgggggggﬁemg provided

AMI¥R-a i:éss&moaawey@eyccordl ng to claim9 or 10,
char aclPerl zed in that

12. Apparatus according to any one of claims 9 - 11, character-
ized in that the apparatus comprises a valve element (7) for opening
passage into the discharge pipe (15).

13. Apparatus according to any one of claims 9 - 12, character-
ized in that the apparatus comprises means (8) for opening and/or
closing the valve element (7) on the basis of the temperature of the
medium.

14. Apparatus according to any one of claims 9 - 13, character-
ized in that the pump means (3) is a high pressure pump.

15. Apparatus according to any one of claims 9 - 14, character-
ized in that the discharge pipe (15) is provided with a thrott|e ele-
ment (9)..



the apparatus conprises a passage (13, 14) fromthe

pressure side of the punp neans (3) to its suction

wGebkea/4sar d passage being provided 20 with a PCESRU300874

- valve (6). 12. Apparatus according to any one of

claims 9 - 11, character - i ZAQ d in that the

apparatus conprises a valve elenent (7) for opening

passage.into the discharge pi-pe (15). 25 13. Apparatus

a@ompagatus aogomjhl@goﬁo anyi epeoof claimefaratbechiatacter-
dét]at nt taane] ﬁgg@oga%%@m (|§)chS\?|d@EleW|ﬂ9a second

0S1 Nng asl

tCh@Cke\fﬁitée Th@etcoprevant Hesiadmissoon or tg.aredien belng pumped
@Féﬁﬂrﬂé’guét@oﬁ@{d@ftﬁ tfPfe ﬁhmiﬁfwﬁectlﬁmtoctﬁe @IlS'clﬁar@et p@e (15).
r-i zedinthat.the punp neans (3) is a

pressure punp. 15. Apparatus according to any one of

clains 9 - 14, char acter - 351i zedin that

the di scharge pipe (15) is provided with a throttle

ele- ment (9). . WD 2004/045722 PCT/ F12003/000874 10

16. Apparatus according to any one of clains 9 - 15,
character - i z e din that the liquid fl ow passage

(14) is provided with a second check valve (16) to

prevent the adm ssion of the nedi um being punped from

the suction side of the punp directly into the

di scharge pipe (15). 5



