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a-'wat er spray extinguishing system and water spray extingui shi ggqszﬂ/ﬁ)mf or
carrying out the process Description The present invention relat

process for optimsing a water spray qxti ngui shi ng system whi ch conprises a
wat er storage device, a |line systemw'th nozzles i i nnected to
the latter and a propellant for delivering the MMIQWHN’WHMHWZZI es.
Conventional water spray extinguishing systens, I'ch are al'so known as

wat er m st extinguishing systems in the literature, spray drops of water
out of the nozzles, and the propellant which is used is either a

pr essur i $odcesssiormntinesig 3/ water seryrextigguishingpystest anhgler serRyY

| oW pr essuk: : t h dmgket. A gas pressure

accunul atseél{?'%%%%?]gﬁ%?%%geg]e%;&%gkﬁgoorrtg?eésgiod ggs is used. The manufacturers
of extinguishing systens of this kind favour the conpressed gas variant, at
| east where high-pressure systens are concerned, because in this case the
intrinsic energy of the pressurised?ef&iRti®Nyutilised and there is no

requi renent for any nechani cal, susceptible punps. Hi gh-pressure cylinders
at a pressure of approximately 15 200 bar are preferably used for the gas
pressur e HechieBertoention miales tapproasss fperiEnisiTga RIYSMRAMEge“BiNg his | es
in the possidi i | VIR fin s § e R BB Sk Be PEBIER i€xCeedi ng
200 bar I%%mgnicﬁeﬁhpﬁg%gaﬁnsﬁéf?é; pér,lth?é((:\’tsﬁ ar, the water tanks upon
startihg edneeeRtitaiis laterryder Prepeleat iRpdYyerng INrnvateidReeroZZfe: pressure at

t he nozzl es sinultaneously drops quickly during flooding, which has an

i nfl uenceC@Weth@“%X\ﬁt?f@E?f%’kﬁxﬁ@9%@‘%&:%5@?.‘3-M"%‘kﬁﬁ\ﬁ’sﬁ)}mﬁg%@ﬁ §" 'BRberi ence

and t heor glineaknikgybiedEeen th%Qi'féréltiufb,%iSrtak@%ﬂsS&W&rpﬁﬁ 3Bk @bszied, npand i cul ar
t he nozzle pressure and, linked wth this, the di grret,er and speed é)f t he
drops, havepalangbdicaris Hegd b BiNeTARIESBISEh 822 ¢ RGRIYIHT 95Nt BINTP1 £O's

ther ef or e, gRSEN lo@lpre¥ddrd sYLARE il Reldint RnlthdIBlarIENI MFadifiebite abourkniow:t he
interrel ationshi ps between 25 the extinguishing paraneters and then sel ect

t hem 4Bcoisdiragfgd when goppEeesIasds¥b¢bed in EP-A-0 661 081 for opti nising
t he extingui shing agent consunption and/ or extingui shing tine 1glhe

ext i ngui shiagparsiEesry exiuganeSsFiRed %V"?Téaﬂéag@f" PECHERESSEY 88% ng t o

t her nodynagrifs, Anchst Wikt METpRREGS sy$eme aidieordevaldppeaiute of thishastitie gas
fl ow and the behaviour of dr orps of wat ozzle in

/ ] i ng. f
this firelyisq eREUPENEPFSEHVSedAaEHT ¢ 'F:“I% gﬁ‘?‘ng‘le?%g r}%&%nﬂg?ef?e@ifogfan%’he dr ops

of water whicahnigsiesieaptigi€gurhed. Hiftepexiiragyirsietsg copessiré ohamrexicatetul at ed
fromthe interrel ati onshi ps between dr og speedm dk)gp size aréd .%r o$e
evapor'®t i 8RO bef A% ArgTeraieissgUPphE S PR aNE A U NHRE NLPTES RaeP PR UGRput
and pi pel ijrREJMATBRSHTAR i85 & A6 apsaslith o5 8 nassive wate thacendrivethdesssueel pelkeps  of
water. exceeding 200 bar loading the line system and, in particular, the water tanks upon starting

the extinguishing or flooding operation. However the pressure at the nozzles

simultaneously drops quickly during flooding, which has an influence on the extinguishing

20 action.

As shown by practical experience and theoretical knowledge, certain extinguishing
parameters, in particular the nozzle pressure and, linked with this, the diameter and speed
of the drops, have a substantial influence on the extinguishing action. It is therefore
essential, with regard to the extinguishing action, to know the interrelationships between

25 the extinguishing parameters and then select them accordingly.

In a process described in EP-A-0 661 081 for optimising the extinguishing agent
consumption and/or extinguishing time the extinguishing parameters are determined by
means of methods relating to thermodynamics and fluid mechanics. Here the

development of the fire gas flow and the behaviour of drops of water emerging from a
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The object of the invention is to indicate a process of the type initially
menti oned whi ch enabl es the extinguishing action to be optim sed through
sinple regulation of the drop size. This object is achieved according to
the invention in that the pressure prgfelling the water 10 is selected such
that the nozzle pressure necessary for«the required drop size is obtained.
Afirst preferred enbodi mnent of the process according to the invention is
char act erdzeledn itfis fiteegasdloprazs §utly se@dbighediand eeproasrtips 6peE deans Anedteme

nozzl e pr.e [ P Reessed gas. A
second pvl\! @rglfeeﬁqain‘%ﬂeﬁ n%xhﬁ@ﬁ{i@%}eg%gggérggggpg% to tehe invention is
char act eniesrethtibbships bdtaeen Hopdpepd sireresiag aodh diop etvép@F@tI@fétF”b’sﬂiY-tth@ nozzles is
cal cul ated. fr nozzl es
o ol ar Tl T8RS E T o Bl Einich il bR ERRPERRT LR

cal cub at ®das anprotiaet the ldesitadrizopl affveatert. and throttling of the propelling
conpressed gas are calculated fromthe nozzle pressure. In the process
accor di nghe objehieofitmyieneriton it teendieaiaiarnsocase 27 ihe tppekbiiahemestiaedmemian e
firstly 20 I ttling
the pr op%l%b?eas e & ﬁ" %éclﬂbﬁt e%égﬂ@ép&fﬁﬁje& péheﬁ%ge cl)%%tgfowhhetem?rgl tical

fl ow of smerpresm bI e nedia, the action of throttling the propelling
conpressed gas maintains the delivery pressure constant for as |long as
possi bl eTdisrdbiegt @xchieyedt sedondjng Ictbeinyientort io thatitke pieepyawree!ingree ¥aed in
the Hpr of tge‘?cf@gen h tﬁﬁq ?gﬁl%gﬂ}rg %gﬁ@grytfgﬁth\%p@&ﬁregfderﬂg is8dMiaihd.

therefore 1n ent 2 e prope I ng ‘pressure difference, as |long as

this doeg pgt ééé'nled%ﬁlb%n%n%ﬁhég%e&@bmmaw@e Rehtiber AdvRRREEH of the

process according to the invention 1ie in fact that a dangerous water
hanmer i that hepresaveisedgasimused pe eveatand and g NAZRlE RiBtere Baet hY R’E}Otlt'i”ﬁes and

the wateg, t L Joit any high-pressure quality, and that the
drop 30 gpe&%ﬁmn{ggﬂﬂé}% Y p speed at the nozzles can be cal cul ated for

opti mum extd BayihL Ak @rﬂgbd?r‘ﬂent of $hel B ce SRRbFMY t@'tﬁ@lﬂﬁ/@ﬁtﬁiﬂﬂ§ chétadteVBder
spray extingul Shl ng systemwith a water storage device and a |ine s\ystem

wi t h 1Foz 1 et tiei GhP Bige phinfiee ioekp $5 at e Nozeies s @i 'atpE o e 8i3&Iof aVefor

del i veri pgs Lhewned-eihgtRepugingd H@zzle‘sr?ﬁ‘re?é/tﬁjthH‘tﬁé)ﬂrEhﬁorﬁWdtﬂﬁop the the
ext i ngui shing system accordi ng the invention is cC @r ac r| sed in that a

throttl e ncszlg pp?Séwedé&ak%'a?eéda%th@h@edf‘%§@uﬂ?eéero€f”dttﬁ@t NS F&F&Pe”'ﬂgfu r st

pref er r edogippodicARRAE aRf cdibifateX tbMaHE HbrApasstrem according to the invention
is characterised i'n that the propellant is formed by a gas which is stored

in a gas |RiRS§ESss according to the invention the required nozzle pressure is therefore firstly
20 calculated and this nozzle pressure is then set by throttling the propelling compressed
gas. Because of the phenomenon of the critical flow of compressible media, the action of
throttling the propelling compressed gas maintains the delivery pressure constant for as
long as possible during extinguishing. According to this phenomenon, the speed in the
throttle member cannot be greater than the speed of sound and is therefore independent
25 of the propelling pressure difference, as long as this does not fall below a certain minimum

value.

Further advantages of the process according to the invention lie in the fact that a
dangerous water hammer in the line system is prevented, that the water-carrying lines
and the water tanks need not exhibit any high-pressure quality, and that the drop

30 spectrum and the drop speed at the nozzles can be calculated for optimum extinguishing

action.



accurul ator connected to the water storage device via a pressure |ine) and
that the throttle is arranged in this pressure Iine. 10 A second preferred
enbodi ment of the extinguishing systemaccording to the invention is
characterised in that the gas pressure, accunul ator contains a nunber of
cylinders in which the propellant is stored under a hi gh pressure, and that
the gas cylinders are connected to the pressure line containing the

t hr ot t | eThd iaverdionratdol reldtesdd veraterSspray exdinpuiefiieg sysderamiitbdi watet stofagehe

ext i ngui rised in that

dselhx}llc%g%rﬁjyf {i)ﬁ@rﬁ%%ﬂwﬂ% Hﬁzzt% Wiléh fsfb‘éﬁﬂéélté)d"to the FaﬁeFQﬁd @gﬁ 4

the prope rou pressure panded and reaches
t he cri tpropéliant tm/dsh\@tleg meomatpraﬂamugg tmmhmmtemhﬁ) tt\hlngzmse Thvaen the val ves

t : { ant
L S R
ext i nui @hv‘dgdwmdem eqoesiurgyofttbe prapellantent i on | s characterised in that

the pressure in the gas pressure accumnul ator is above 100 bar, 20
pr ef er abAyirdi@irefgrred embedimeainef tmmaxtlmghehqng sgslameaccerdingeo ;ﬂma@smt@nlls ne after

the thr O&ﬁér&ctbﬁs%@igl Y. é?f%?f) g;?l{llen nﬁ{eﬁlbclyya ?{s‘ M‘ﬂcip@ts\ffrgﬁ nl% ggél]gre%? %ﬁr The

i nventionh 1S X ow ng on
enmbodi rremcwwmla;thr taneepd exibatveder sﬂor‘ag@dswn@we acdreseurgyine, Ang theatitedi nent is a

schemat i .. 5ERrE r?éﬁg@{j rPtﬂnsOJre ‘,eeﬁep ngui shing system according to the

invention, iIn prop e which is used for 25 the extinguishing

wat ef g SAasch'Sr“r‘o"3 .‘é‘?é;%‘é%n%%xmér&?r a:{i&ﬂ §J|§Hl g{&}l‘%‘é?n a%rénﬁ%&?ﬁ%%ﬁe@tnoﬁ he

extingui shing system consists S Sys zzles 2, which are
pr ovi dedctiaacigrisechiariot iy @fﬁtﬁfﬁwr% HF%@NA@EPWOWEHHQ aeumbeneiohliniespiret s or
spray m %eéh tﬂ_é‘ﬁro%éﬁén@ Uét H'ﬂuﬂd 2 BhipResShr 664 it fanss c§hr91fer§ar‘éat er

storage device 4, ine“system 1 i s connected

exti ngui §¢ﬁf‘r@gt%‘~yt9tt|@6rmr§ﬁ%e h@ﬁrp@ﬂt@é@gahﬁpﬂm)@@ Vigrronraled3gives | ver| ng the
water fromthe storage device 4 to the nozzles 2. As represented, this
pr opel | aAtthird peefeyzas esplagiment chthamiinayishing system aTprsdigado fedawaitien is

accunuyl atQk a2teFOABInShS 1o pRpBIHTPREWIRK tfﬂb&fh Plre%'?éééﬁr% I33Ss @%dn@lg@ra%d(s in
whi ch, for exanple, nitrogen is storéd under pressure of 200 bar. The

hi gh- pr es2aghes §scrsigdlilayestaie gran easshihietauss tm Hireite ween ther@vgsressate | i ne

8 | eadi ng, Rich @?até"@wteedres%h%é"él@n@%‘éﬂn%%pf‘oxﬂ@t@ly&%ﬁ&%h‘tr\%ldé St &hOPeREel Nto the
i ndi vi dual water tanks 3 and, under the action

A fourth preferred embodiment of the extinguishing system according to the invention is
characterised in that the pressure in the gas pressure accumulator is above 100 bar,
20 preferably being 200 bar, and that the pressure in the pressure line after the throttle is

below 100 bar, preferably being between 10 and 40 bar.

The invention is explained in detail in the following on the basis of an embodiment which
is represented in the single drawing; this embodiment is a schematic representation of an
extinguishing system according to the invention, in which the propellant which is used for

25 the extinguishing water is a pressurised gas, for example nitrogen.

As represented, the extinguishing system consists of a line system 1 with nozzles 2, which
are provided for discharging extinguishing water in the form of dropiets or spray mists.
The extinguishing water is stored in tanks 3 of a water storage device 4, to which the line
system 1 is connected. The extinguishing system also comprises a propellant for

30 delivering the water from the storage device 4 to the nozzles 2. As represented, this

propellant is a gas pressure accumulator 5.



5 of high-pressure gas, forces the water out of the tanks 3 into the line
system 1l and thus to the nozzles 2. The pressure line 8 is acted upon by

hi gh- pressure gas by opening the valves 7, this being initiated in the case
of a fire by a corresponding signal froma fire alarm9 or a central
extingui shing unit 10, which is contrdtied by the fire alarm9 in the

| atter case. It is of course also possible to manually initiate the

ext i ngui T gas peeswatiacoumdliBtot A commists efj@ oambér dftnighgerespure gssicgindewsuinin at or 5

the pressur ine 8 contains_ an orifice plate or rottle. 11 whi ch
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reduction effecte e thr |, 1 eve r ter hanmer

£ om occAPMEo o aben Ay b s WS Gty SRRy R B i IR e o e
nozzl es tttel tades 129 odcmosepaisspdisibld o rseiaiatngiatalhe extingtishifg orativave to
exhi bit any high-pressure quality for the line system1 and the water tanks
3. TH@ t hr hetregiod bf ihe ghegirepsect adcemulatstSathe iprapstiteding>dt gantpinsén adfiey st em so
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2 are detr@mraforedsé irotmetihe syhitereriss tnsttied t@&n optengpacezippieesdedyiiarfot he
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the firegas"tTow, in ar t ascent and tenperature of the
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20 also possible to use materials which do not have to exhibit any high-pressure quality for

the line system 1 and the water tanks 3.

The throttle 11 is designed when installing the extinguishing system so as to obtain the
optimum pressure at the nozzles 2. This design takes place as follows: In a first step the
number and arrangement of required nozzles 2 are determined from the dimensions of

25 the space provided for the extinguishing system and from a given fire, after which the
development of the fire gas flow, in particular the rate of ascent and temperature of the fire
gases, is determined on the basis of a fire model in accordance with the rate of burning,
the manner of burning, the area of the fire and the room height. The behaviour of water
drops after being discharged from the nozzles 2 is then described by means of these

30 values and the speed and evaporation of the drops established as a function of the room
height, from which the drop size and drop speed values which are optimum for

extinguishing are determined.



Process for optimsing a water spray extinguishing system which conprises a
wat er storage device (4), . a line system (1 ) with nozzles (2) which is
connected to the latter and a propellant for delivering the water to the
nozzles (2), characterised in that the pressure propelling the water is

sel ected such that the nozzle pressur® necessary for 5 the required drop
si-ze is_obtained. 2. Process according to Clain1§ cParacterised in that a
pr essur T8edirgersians qfdrailines (neciyslerait anshife sading 8% hednioiiestha'e e set by
thrott! caguibhel iRfaRebhd 8Ep GeRhe E&AuBATop dize BROGRTSsped aldbagolvo C aim 2,
characterised in that the drop size which is to be set at the nozzles (2)
is cal cePt@n®d-from the size of a given fire and the arrangenent of the 10
nozzles (2) inrelation to the fire, fromwhich drop size the nozzle
pressure is calculated, and that the |line diameter and throttling of the
propel ling conpressed gas are cal cul ated fromthe nozzle pressure. 4. Water
spray extinguishing systemwith a water storage device (4) and a line
system (1 ) with nozzles (2) which is connected to the latter and with a
propel lant for delivering 15 the water through the line system (1 ) to the
nozzles (2), characterised in that a throttle (11 ) is provided to reduce
the pressure of the propellant. 5. Extinguishing systemaccording to C aim
4, characterised in that the propellant is formed by a gas which is stored
in a gas pressure accunul ator (5) connected to the water storage device (4)
via a pressure line (8), and that the throttle (11 ) is arranged 20 in this
pressure line (8). 6. Extinguishing systemaccording to Caimb5,
characterised in that the gas pressure accunul ator (5) contains a numnber of
cylinders (6) in which the propellant is stored under a high pressure, and
that the gas cylinders (6) are connected to the pressure line (8)
containing the throttle (11) via controlled valves (7). 25 7. Extinguishing
system according to Claim6, characterised in that the propellant flow ng
through the pressure line (8) is expanded and reaches the critical flow
state upon passing through the throttle (11 ) when the valves (7) are open,
in which state the pressure assunmes an approxi mately constant val ue after
the throttle (11 ). 8. Extinguishing systemaccording to any one of Cains
5to 7, characterised in that the 30 pressure in the gas pressure

accurul ator (5) i's above 100 bar, preferably being 200



7 bar, and that the pressure in the pressure line (8) after the throttle

(11 ) is below 100 bar, preferably being between 10 and 40 bar. .A ?. AFA . A
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the nozzles (2) is calculated from the size of a given fire and the arrangement of the -
10 nozzles (2) in relation to the fire, from which drop size the nozzle pressure is
calculated, and that the line diameter and throttling of the propelling compressed gas

are calculated from the nozzle pressure.

4. Water spray extinguishing system with a water storage device (4) and a line system
(1) with nozzles (2) which is connected to the latter and with a propellant for delivering
15 the water through the line system (1) to the nozzles (2), characterised in that a throttle

(11) is provided to reduce the pressure of the propellant.

5. Extinguishing system according to Claim 4, characterised in that the propellant is
formed by a gas which is stored in a gas pressure accumulator (5) connected to the

water storage device (4) via a pressure line (8), and that the throttle (11) is arranged
20 in this pressure fine (8).

6. Extinguishing system according to Claim 5, characterised in that the gas pressure
accumulator (5) contains a number of cylinders (6) in which the propellant is stored
under a high pressure, and that the gas cylinders (6) are connected to the pressure

line (8) containing the throttle (11) via controlled valves (7).

25 7. Extinguishing system according to Claim 6, characterised in that the propellant
flowing through the pressure line (8) is expanded and reaches the critical flow state
upon passing through the throttle (11) when the valves (7) are open, in which state

the pressure assumes an approximately constant value after the throttle (11).

8. Extinguishing system according to any one of Claims 5 to 7, characterised in that the

30 pressure in the gas pressure accumulator (5) is above 100 bar, preferably being 200
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