Title: Method and system for carrying out closed-Ioop or open-loop control
of the water pressure in a pressure zone and device for carrying out and
for operating same 5 The invention rélates to a nethod and system for water
pressure regul ation or control in a pressure zone and a device for carrying
out and operating same. 10 In tall buildings the relevant standards require
t he maxiThuiranat &e thoels sunde sats tprmo dess asatreri rgprsunerlo ssucti cagp fdr e hydrant s

and sprinklers, for exanple, .to_be linmted for reasons of safety or
econony. 15 If, Opﬁp—gfé?r?plcé’,ntéoguﬁ Vv 5T &6di e RIS S5O déd o S P F45%

hydrant on the 40hk theoreati @ FRirghlarofyih20 JBt fefd reas s reft egcupat i onal
safety (for fire fighters, for exanple) the maximumfl ow pressure at
extraction in tRef@nderground car park nust not exceed 8 bar. Due to
occupational safety 20 considerations affecting the fire fighter, a
pressure of 80 MPa (8 Bar) has been set as the maxi numreasonable limt

val ue. [Mhet Hevveasti opr essurte s educens tave ofd ery dieen fusedvated i mt pressure

at the ?¥grant evenhghou h they have .in fact been banned in fire water
Syst ens Y6 V& € GRdET Thle Z5FEravatt 8t 4 dHds (B NTSBE Acor di ng to
accept edieenN@icneRid RY rstandarls alhd keddare f Jddnld.ng two different types of

system are known which al 'ow maxi num pressure l[imtation, nanely: 30 - A
first type is known in which the building is divided hydraulically into a

pl it f.pr r nes.. ln-.thjis. aryr ggﬂt separ at i pe J.ines are

Iaiqgﬁlforl¥1 %aé@e§§§¥gﬁ9§%o§§? %#%gé§%ﬂ%§y%§% suﬁﬁ?ﬁ%d%Vﬁg%i%$§ﬁ%m%J or

separ at @apkes pukee sheester pstoateisensia tBuc ot swetesisosratcerdifigd o the pri or

art is described, for exanple, in the draft of DIN EN 1988-500, 2008
ydrants and sprinklers, for example, to be limited for

reasons of safety or economy.

15 If, for example, a supply pressure is provided for a fire
hydrant on the 40th floor at a height of 120 m, for reasons
of occupational safety (for fire fighters, for example) the
maximum flow pressure at extraction in the underground car
park must not exceed 8 bar. Due to occupational safety

20 considerations affecting the fire fighter, a pressure of 80
MPa (8 Bar) has been set as the maximum reasonable limit
value. In the past pressure reducers have often been used to
limit pressure at the hydrant even though they have in fact
been banned in fire water systems for years under the

25 relevant standards (DIN 1988).

According to accepted engineering standards at the time of
filing two different types of system are known which allow
maximum pressure limitation, namely:
30
- A first type is known in which the building is divided
hydraulically into a plurality of pressure zones. In

this arrangement separate pipe lines are laid for



S5edition, Appendix 1, where it is referred to as version B. - A second type
of systemis known in which the building is supplied hydraulically via a
riser. In this 10arrangenment the maxf¥mum pressure is ensured by neans of
pressure regul ators and/ or pressure reducers. Such versions according to
the prior art are also detailed, for exanple, in the aforenmentioned draft
of DI N EN 1988-e3G0,vy ddaifm darsAppdendiexalyp wherand heyoraried efierred 15t o0 as

versions C and/, or ver, both t pes have sadvant Due to the
provi sion of a™pl Ve%l(roiv;(e&r s é’rpersessqsﬁﬁ 33%303 Ster q%.ﬁ?poé’sfoéu@kanpl e,
the first type zaceardidig d@dhe Yy i1 wald demnds-ta 20 Jdghrimderiadr and
technical outlay to avoid exceedin % the prescri bed maxi num pressures. This

makes such ver ﬁx@ﬁkpl\?er Vi expensin 9F tHHe! S8t drith &yased t K Gt essur e
regukation and/Qf; %SSIAI‘I eneo%] ycti oremfelg ngs, are Mery sensitive and can so

conprom se the water su ei’ use infire water systems 25 is
therefore veryvmmlmv@r Si aI and shoul d be avoided (cf. also DIN 1988).
Gven this situation it was desirable to devel op systens which permt
process and/or fire water systens in operation 30 in tall buildings to be

provi ded on-eagh skl-eel efypkhe thuilsdicng Roth it R R idesidied 19fi meeessary
pressure and, taking into account the particular pressure limt, with a
is supplied hydraulically via a riser. In this
10 arrangement the maximum pressure is ensured by means
of pressure regulators and/or pressure reducers. Such
versions according to the prior art are also detailed,
for example, in the aforementioned draft of DIN EN

1988-500, again in Appendix 1, where they are referred

15 to as versions C and/or D.

However, both types have disadvantages. Due to the provision
of a plurality of risers and pressure booster pumps, for
example, the first type according to the prior art demands a
20 high material and technical outlay to avoid exceeding the
prescribed maximum pressures. This makes such veisions very
expensive. In the second type the pressure regulation and/or
pressure reduction fittings are very sensitive and can so
compromise the water supply. Their use in fire water systems
25 1s therefore very controversial and should be avoided (cf.

also DIN 1988).

Given this situation it was desirable to develop systems

which permit process and/or fire water systems in operation
30 in tall buildings to be provided on each floor of the

building both with the desired or necessary pressure and,

taking into account the particular pressure limit, with a



3 single riser and a single punp systemw thout using pressure regulators
or pressure reducers. According to the prior art (cf. Gotsch, Enrico,

Regel ungs- 5 Varianten fur Trinkwassér-Trennstationen von Hochhausern,
publ i shed online on 06.05.2009 at

"http://ww. gep- h2o. de/ servi ce/ fachbi bl i ot hek/fachbeitrag-detail.htm ?beitr
ag_i d=8FInslchrisesnland on dihofd gruedp by s sy siermahi chsimy qasesofirsi ngl e
section r\eé‘ﬁlattion when fire 1qu%ter node is triggered refers to a supply

pressur e VAl e Stored For° BHch F9061°Nhi ch provides the required fl ow

pressure - 4.5 bar for exanple - at the desired extraction point. If a fire
water alarmis then triggered on the 20th floor, for exanple, the punp then

has to d¥itériatid % Sugply PI5 Pr essur €lof @igchs Bariqe dddelenate required
&5 bar on dhe A0 100l dss AL, ALART JIANG -, Iyt o act uated in

t he underground car par e punp nee y produce a supply pressure of
e.g. 5 abltizhachiceve tchersdrfe 9.0 @& ess e tip: £ herbagarent . The

correspondi ng val ues a ar ed n nan alarmis triggered on a

gi ven f?%c?r‘ @%@ﬁﬁﬁ%%&@?&éﬁ%eﬁ#ﬁa\&qﬁi%aﬁb value for this floor. In
pract i cale tann thhi%d is raec amplgshed iy neans afi speed-degulal ed, punps, for
exanpl e punps with a frequéncy-regul ated three-phase drive. 25 is clear

f r om t hé Y&ftere mBitGhodéd caeamsiie s ineey erecttilpn dissathadritayevtoin thise process
liesyin t hat fi i fire a or aral |l el
sup%? y gtra gggfj?ng)tdgf fl%5 t\galgr&a Ils?glh té]ﬁ%%trzs ier? &eghf;pg@r é?%ét]sngd‘l rgearvapa)iadra . If there
30 wer e stthewrda floirr @ aeerftl dor twihe dingergrielssd tdar pafki, rddief fdww pressure in
t he basenent woul d tgu?)ﬁ%i %ni ficantly exceed the maxi num perm ssible flow

) S

pressur ET66 S8 Far, ¢ e fEFP his A nde Kevé&d e asroltem i s

further peempli gat ed Ay-of aultle dehechd o MR8, detiee)d iy ofn afaulded n a water
extraction station - generally a broken cable or short circuit in the water

ext r act £drosgy atfioan egiegivdle | ithes punphddledh has to generate a supply

15 pressure of e.g. 15 bar to achieve the required 4.5 bar on
the 30th floor. If, on the other hand, a hydrant is actuated
in the underground car park, the pump need only produce a
supply pressure of e.g. 5 bar to achieve the same flow
pressure in the basement. The corresponding values are stored

20 and when an alarm is triggered on a given floor it is simply
necessary to retrieve the value for this floor. In practical
terms this is accomplished by means of speed-regulated pumps,
for example pumps with a frequency-regulated three-phase
drive.

25
As is clear from the aforementioned example, however, the
disadvantage of this process lies in the fact that when
fighting a fire on the 20th floor a parallel supply pressure
of 15 bar also exists in the underground car park. If there

30 were then a fire event in the underground car park, the flow
pressure in the basement would thus significantly exceed the

maximum permissible flow pressure of 8 bar.



5 cause the supply pressure to be set or adjusted to a | evel corresponding
to the highest permssible flow pressure for that water extraction station
since in such a case an alarm i.e. flater extraction, is likely to be
triggered and the highest perm ssible supply pressure for this water
extraction 10 therefore needs to be provided. This is |ogical because a
fault ofIn hsstepe cantsonetimes hevadetectgoe iprdabenofsffuethvdiere the fire
action
Pyt By

neans ofwastekeal @ dBiorl S fori @xanéne Ror1 § M SoFeRSONCAhE: det estbon of
faults of this type indicates a possible fire for which the fire water
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however,

to set aromdjarsindimg wat erheriessiarse uemidmtlhlont one paewkutdefor

af orenenti gned (maxi num perm ssi bl e) hei ght - dependent supply pressure
Vel | abId s P TR TR ke 1 B Carerod S 22 BT B ed.
and, onithe atders AftdLdHaior i Prieserne @djgsti®nqd Se@uaiantiged by the

detection of faults - in particular the identification of cable breaks
and/ or $HEMESE REIMiss s ithiss Suprdiyf firad Sudsedaus e hiife Wailrs 1o sk evatit sommy be
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thus the water extraction station signal lines, for example,

before being detected directly - by means of smoke alarms,

15 for example. For this reason the detection of faults of this

type indicates a possible fire for which the fire water

supply can be prepared by adjusting the pressure accordingly

such that if an alarm is subsequently triggered it is able to

react immediately with the corresponding supply pressur

20

e.

It is particularly problematic, however, to set or adjust the

water pressure such that, on one hand, the aforemention
(maximum permissible) height-dependent supply pressure
available is sufficient if it is triggered, i.e. water

25 extracted, and, on the other, anticipatory pressure

ed

is

adjustment is guaranteed by the detection of faults — in

particular the identification of cable breaks and/or short

circuits. This is difficult because the various events may be

dependent on one another. Where, for example, a fire ha

30 already been detected on the 8th floor and the fire wat

S

er

system has already been triggered, i.e. water has already

been extracted on the 8th floor, such a fire can then clearly



Agai nst this background, and based on the prior art according 5 to the

af orenenti oned publication by Gotsch on 06.05.09, the object of the
invention is therefore to specify nePhods and systems for water pressure
regul ation or control in a pressure zone which allow the use of a
cost-effective single section systemeven in case of parallel water
extract ilgrpdrntd Cdi ffermmtndg | dorectakiag dtriter atibournd, trieneaxi Mum pr essur e

limts for t fl.ow pressure and in so doing both guarantee optimumfire
fighti nghassafarelieifwdaisrﬁgf{balﬁt g“crlﬁ'rsm y With maxi num pressure linmts and at the
sane time provide precautionary water pressure adjustment by neans of fault

detection, in 15 particular the identification of cable breaks and short
ci rcui t LIRS IBjlectPd E B e R TREATs O e hiotk foft Vit @@ r Fessur e

regukation cayf ol d cﬁﬁbujr. di g | j 1 .,n. which,
as in the a oer e%e}tntei oer{!e Cg’lueg{i catllg:naz‘%y%%Goan}gg?ddon bé&bS@%&@t@e’ f'%}g%v

pr essur ekgtedthe r elhey antveextiractisonstatfiicore it agjarsted rfalHovd nghdlet ect i on
of water extraction or a fault in the extraction station by setting the

hi ghest SHar T s Bite RS RGP Drediird ‘Git fi moVaiUe 26 Tor this
extract igpesshatd ebnaerieim dihicy ithLaldd ef Qutcdt leastcdependaniion the
geodeti c height of the extraction station by speed-controlling or

speed- r SGAAOIN G YA Heime Vel Vi@ coReaiadi Mg e Punr ikt dxtsipsplias athe
extracti i,0 i ter i.ch, er , | ) teri in the

[ nv{eﬁt [ g(r%r}'f%tﬁ%;ltt rrylfelv(\gfo Earlcgt \%;%h%ﬁg- %@r & C}\/\E/gj\tﬁ,gi\rlt extr gréat‘%%lgrhﬁ:fquée%g;c %®d at at

| east ondenfidrst fer etter &dtowom rstsaturen ar@ tihe sew iupPIBo T egsiranticse set to

t he hi ghest per _rP‘ssi bl e supply pressure setpoint value for this further
[

ext r act P& St it Satt WTCH I ek tWa oM hdS B8R ldetedtedraximum

pressure limits and at the same time provide precautionary
water pressure adjustment by means of fault detection, in
15 particular the identification of cable breaks and short

clrcuits.

This object is achieved by means of a method for water
pressure regulation or control in a pressure zone according
20 to claim 1 in which, as in the aforementioned publication by
Gotsch on 06.05.09, the flow pressure at the relevant
extraction station is adjusted following detection of water
extraction or a fault in the extraction station by setting
the highest permissible water supply pressure setpoint value
25 for this extraction station, wherein this is carried out at
least dependent on the geodetic height of the extraction
station by speed-controlling or speed-regulating a pump drive
containing the pump which supplies the extraction station
with water, which, however, 1s characterised in the invention
30 by the fact that
- where water extraction is detected at at least one

further extraction station



5 - where if a fault is detected at at |east one further extraction station
and water extraction has not already been detected, 10the new supply
pressure is set to the | owest supply6pressure set poi nt val ue for al
extraction stations at which a fault has been detected, wherein any new
supply pressure is also set at |east 15 dependent on the geodetic hei ght

(9) of the extrtaetinew st@plonpredsuzs) sy sspead ddvt Aoldhiesd or

speed-regul ati the p rive containing.the pu ) i ch . supplies the
extraction sta?%%ﬁ%s i%q%a)tﬁ%ﬁﬁ’ﬁ%ﬁgﬁprfbSfﬁﬁ§gpgpR&ﬁfﬁ%&kﬁhﬁnggxtraction
is detected, tHerfewrsepplsgriessytetisnset: o ildhe waitghe stz tpergvissi bl e
value for this further extraction station. If on the other hand a fault - a
broken cabl e of'3Sh&FEN2ESERCEGY, for exanple - is detected subsequently
and wgater extraction has not already been established (detected), the new
supply pressure is set to the | owest pressure setpoint value for al
extraction stawhems aff whifelnld fisuldetikascbeart det éctted. 3@ Ifmuthiesr case t he
new supply pressure is set, for _exanple, to the highest perm.ssible supply
pressure setpo?ﬁ#r@gFﬁgnfSFaFﬁgnl3“ swagffrg Ff@ﬁtgfgt%'ﬁ &°%hich a fault
has been 7 deteetedy bhus, dcteatbaylt is detected on the 50th floor, then
on the 4th floor and then on the 3rd floor - in each case water extraction
not having been already detected on any floor - and if the target flow

presgure on eaihefhggrsh%pﬂx5p§eg§51ea§%0%Q%ngotQh%hQOM@%%ngkgﬁﬂ%he suppl y
pressure is adjusted such that it produces a flow pressure of 4.5 bar on
the 3rd fl oor amdsaucer sesponditngky ukower blldweprtessurienoms tihlte chlsoerts above

't Thus in the,afgremnti ongd exampl e the

wherein any new supply pressure is also set at least

15 dependent on the geodetic height (9) of the extraction
stations (2, 2a) by speed-controlling or speed-regulating the
pump drive containing the pump (4) which supplies the

extraction stations (2, 2a) with water.

20 Thus if further water extraction is detected, the new supply
pressure is set to the highest permissible value for this

further extraction station.

If on the other hand a fault - a broken cable or short

25 circuit, for example - is detected subsequently and water
extraction has not already been established (detected), the
new supply pressure is set to the lowest pressure setpoint
value for all extraction stations at which a fault has been
detected.

30
In this case the new supply pressure is set, for example, to
the highest permissible supply pressure setpoint value for

the lowest extraction station at which a fault has been



fire water system can be operated such that when the fire 10 event occurs
in the underground car park the speed setpoint value for the punp drive can
be pre-set such that the punp then only generates a pressure (supply
pressure) at which the flow pressure in the underground car park is 8 bar
instead of 15 bar. This knowi ngly takes into account the fact that the 15
fl ow pressigateadr Ty fifght ifmpitalds aatdntgheror |dor s20terfeladwe | ocat i on

of the subsequent, waler @dractipn fakes, Anlordly Ayer, thal, of hpe earlier
wat er extraction since it can be assumed in practice 'hat i'n THe neanti e
the fireddghtatey wddrdwevie moved Hawoimd heeeardliwfado ddeecuhsegueniy 20

wat er extraction location and that it is here that it is now necessary to

guar ant é¢- 9% & fAghtiing "Ear@iP Oy TR & 1 ea et prsdsure. 4 The

et hod a6Gor g, A0 Hhe J NRNLIR Al 199, QUAT anl8es, Ixdysacautionary wat er
pressure a_dj ustnent as a result of fault detection by setting a water
pr essur @ors telde swethert heptt ridctimpduascatd dnl avhirote scorreesporfds tlmt hen fi r st

fault di_,scover since it can _be assuned - that it is at - or at |east close
to - théC%:é3 o\érréjg%c} A fite fand ™t ﬁastp%%{%qlg \(A;\jhoewreer ﬁ Su t?sreeqsuseun]ie 9t e

fightinghd .feoomat eboaxt rHact imns iS5 ldHkelaf dreregalfone B Hemgrithealress, the
triggering of an alarmitself, i.e. water extraction, always takes priority

over faditCdéPeeti SH-B&SeFAMatEr WES R AUt NI ddq tfixe at the
wat £f exiAet ienacati o halydhe Jighesty per %%eb's%ééoovgd%rp%asfwe has to

be 5 provided to ensure the nost "effective fighting of any fire possible.
The spesdlok tfee pinep pdimpvelrcare bemphe setetpetstsorahng haie tdtmamacteeri stic

curve of . the - _in_the menory of a 10 c uter systemused to carry out
Che et B abCoraFRGLa thie 5 RIGHELG. FOPaNaRDIcE > aa et AHithi T t he
rel evantr1speggekefireagh supRPhndR@SHNR TPk Vd ¥e bdm ithiteLAser there
is no need for a separate sensor for the punp pressure, i.e.
15 bar. This knowingly takes into account the fact that the
15 flow pressure for fire fighting falls on higher floors. Here
the location of the subsequent water extraction takes
priority over that of the earlier water extraction since it
can be assumed in practice that in the meantime the fire
fighting will have moved from the earlier to the subsequent
20 water extraction location and that it is here that it is now

necessary to guarantee fire fighting safety by readjusting

the water pressure.

The method according to the invention also guarantees
25 precautionary water pressure adjustment as a result of fault
detection by setting a water pressure for the water
extraction location which corresponds to the first fault
discovered since it can be assumed that it is at — or at
least close to - the source of a fire and that this is where
30 subsequent fire fighting, i.e. water extraction, is likely to

occur.



the supply pressure (= operating pressure in the pressure 15 zone).
Alternatively, however, the supply pressure (i.e. the pressure generated by
the punp in the pressure zone) can bé neasur ed by neans of a pressure
sensor and the speed setpoint value of the punp drive, for exanple, can be
used as a control variable for the water pressure to be set. 20 The supply
pr essur g Hrled g bl ytxett Hgtgoniyg ust iy thea geodets £l hel ght Wateal so
depende ipe frict] Thj b i 1t he

wat er dir%(frl ('Edtllpoglr{ s%/l;i%é@%q a%%?%%?ﬁ%ﬁ%%%%%ﬁ lfagﬁtngé/?%cq oﬂJjéjlc(g:rgo}‘lﬂ%tge(%1 he

val ues twatse2pobdsaireddyudte supplyceres sig eaty al e sy st o ek f 0x cteaeh
floor. Water extraction at one of the water extraction stations can

trghftfor’s. g

be
det ect ed 957 Wt LA F D gt e, P15y T2 T &0 s ur i ng
el emgnt gaialid s td igganed whemss el ef 30 extfaptd 90y RoF NMny s act uat ed by
hand or alternatively by a neasuring el enment which is triggered when a
gi ven wasrsidleunme flow i s reached and/ or exceeded. A fault such as a short
circuit or broken cable at a water extraction station 9 can also be
detected by the neasuring el ement associated with the water extraction
stationThye tdpeadse foftepenets dmatvrercdrhae goseress 1y IdtddiMdldde? i s
conplied with, all nmeasuring elenents nust be individually nonitored for

br oken (,Cé‘ﬁlré"é:,te#fﬁogrttlc_cicr‘&)’lec Sladds Aggert ng ﬁh%_m%%ﬁﬁjj actuation of
a wag er c%pruaccegl WY RUN L g WS A FIHAN W Sl MR Jd W g {Saghed

and/ or exceeded.

invention, for example - and determining the relevant speed
for each supply pressure setpoint value. In this case there
is no need for a separate sensor for the pump pressure, i.e.
the supply pressure (= operating pressure in the pressure

15 zone). Alternatively, however, the supply pressure (i.e. the
pressure generated by the pump in the pressure zone) can be
measured by means of a pressure sensor and the speed setpoint
value of the pump drive, for example, can be used as a
control variable for the water pressure to be set.

20
The supply pressure is preferably set not only using the
geodetic height but also dependent on pipe friction losses.
This can be done by calibrating the water distribution system

appropriately and by taking into account the values thus

25 obtained in the supply pressure values stored for each floor.

Water extraction at one of the water extraction stations can
be detected in various manners including, for example, by
means of a measuring element which is triggered when a water
30 extraction point is actuated by hand or alternatively by a
measuring element which is triggered when a given water
volume flow is reached and/or exceeded. A fault such as a

short circuit or broken cable at a water extraction station



10 As is conventionally usual, the punp (or nore exactly the punp drive)
can be speed controlled or speed regulated with a controlled - preferably
brushless - DC drive as the punp drive. Today, however, a
frequency-regul ated three-phase 15 drive is generally preferred as the punp
drive. Wth the nmethod for water pressure regulation or control in a
pressur €37oriel e cot ATFE e K Iy ertd B Wikerel enelits 4 5eHidderd ovridduce
the pressi G e, SURALYAIESSUG GaN RP Afk SEle (B dgant.d n-Bald) by
opening a controlling el ement_ or regul-ating elenent, pré?era y a water

rel ease telrveslagred®y. operating a pressure reduction punp until the pressure
reaches or falls below the new supply pressure. 25 As regards the
deactivation of the method according to the invention for water pressure
regubat ifgn paN cantgoli d eAAriess Wie 1zone, 1 irteshoul gy he Heted thate ance al |
wat er extraction and fault detection at the extraction stations has ceased
t he suppindipriedsdrly imprddonay theg dutpaimicablare 30 o respohdi h@nd t he

hi ghest r i.bl e .suppl r r-e o IJ. extracti tj.ons...n the
pressur é&g eesr?ﬁnglé. lg’élé.r;'erazﬁyllo ?%%E}étlhea i g éelsOtEH(poejflrﬁ s“;s)é{}bﬁsﬁeaesgut%rp}:]%/ﬂlpornessur e
for thephighestr Woeated: extueac tiagre rstvatlivor) .£f IHws d freadndd dimiy dwmas, for

10 exanple, 20 floors and if the highest perm ssible pressure is, say, 20.5
bar for StHWé floor, the supply pressure in the pressure zone after al
detegtion - both fault and water extraction detection - has ceased on al
floors is adjusted 5 to a 20.5 bar standby pressure so that in the nost

unf avourablie caseengapna lflivr eisodlt, hé hzowhrfd oerr, meufef ieciaaritl f [tdw pressur e

will be ilahle.at _the extraction.point there i diately. 10 .In cases in
whi ch-aBGlR RGBT yarons” Freer Fohied Led (7 ST g ekt dad For

exanpl e conthe 1nethed paegerdiong bausha dsiventjonidescrddathdengncan be
probl ematic as, due to the hydrostatic head, the pressure in the riser
becomes W - hilgR2Yn PRECVEWer 2 dCEiTa Ot it thy ssudhascase it is

t hen, 15l {Li ¢yl beh@ransyr Brblie i edUC QRd BusPRly Wy essure in the pipe

required to reach the h st perm ssible fllow pressure quickly by nmeans of
a release valve since the reduction in hydrostatic head - at |east when
usi ng econom cal | i able rel ease valves - can_take a certain tine which
may el 158 365 B5 P8Ry (P6r "PRE T GHEr TEG SRONIAT O8nTentioBaic sy st éms

whi ch werkswuirB acpkUkakbb¥ioh RLE$HUE i2QReS ildh sHRiebliemidoes not
general ly occur as the building is divided up into various pressure zones
wi th i ndn¢radar £ps&edugki EheaPalishirted hien St@Py S assivgiet can be

20 set (at least in part) by opening a controlling element or
regulating element, preferably a water release valve, or by
operating a pressure reduction pump until the pressure

reaches or falls below the new supply pressure.

25 As regards the deactivation of the method according to the
invention for water pressure regulation or control in a
pressure zone, 1t should be noted that once all water
extraction and fault detection at the extraction stations has
ceased the supply pressure is set to the setpoint value

30 corresponding to the highest permissible supply pressure of
all extraction stations in the pressure zone (i.e. generally
to the highest permissible supply pressure for the highest

located extraction station). Thus if a building has, for



25 In the case of this invention, therefore, the nethod according to the

i nvention can be carried out by a pressure reduction device which is
configured such that a water supply pe, for exanple the riser, conprises
at |east one non- 30 return valve that opens when the water is flow ng

upwards fromthe water pressure source to the water extraction point and
al nost ¢t*o8Esl4.n tthe lopposiared dif edid quie%faus:c,eml%mme sase i oPpeni ng

T o rfu% i t it tt%orée@r’teﬁir oned f %i aglse dgurougll}llt H

t he opposi't € di'rection |on %0 gravity
i n ordertHeo pred eage t:zhﬁler egitar of L1t h&mte}rorsuppiqrcrplmlai teard tves ¢on-
return valve - seen in the upstreamflow direction - from Sngressure in

excess SFHRE Hras Sfte Gt at & Dy SHSRA (3P vitleh TR ot @rts Wett ve i s
closed. A & he) |DWLOMILREO %J&@@e Qfo \A@raetr in G:H0QZ]s 118/ mBK at  20C -

even a small, preferably round hole in the valve with a dianeter of
pr ef er amVaV@quéq IF$ <10 Sy aarquyarqn dih@rziq,trpr@cemblwﬁfolqmretthan 5

nm o%ruv\grj s's%r}te fwolrllt rg)e VI t%l%e act ed r urn fl fl ow of vvatt er to

reduce ter pressure very ur C enl ng s conq‘l gur ec1e not as
a round 1Irrmieeiﬂatﬂe]r§,at her as a bore a (roughl y) correspondl ng surface area
of the differently-shaped opening cross-section corresponding to the round
hol e 15 repl aces the opening size in specifying the dianeter dinensions. If

the) yat h RRRs Lhe WHisel of Ya exanpl8n a} S dri98rse@ U Yald Ly 9f fpn-return
val ves spaced apart from oné anot her accor d| ng to the invention can be

provi ded iwhi-¢h slei ﬂnltoqme riroezsmaelpg@ner athed rigyt htdve alquxmraﬁ it Hdead present

0 e BBELD HBISLE LB L BeCLion BB ik hetR. o0y Gl

hydrostatlc head the pressure in the riser becomes very high
in the lower sections of the pipe. In such a case it is then

15 difficult to ensure the reduction in supply pressure in the
pipe required to reach the highest permissible flow pressure
quickly by means of a release valve since the reduction in
hydrostatic head - at least when using economically viable
release valves - can take a certain time which may well be

20 too long for the lower regions. In conventional systems which
work with a plurality of pressure zones this problem does not
generally occur as the building is divided up into various
pressure zones with individual risers which are limited in
terms of height.

25
In the case of this invention, therefore, the method
according to the invention can be carried out by a pressure
reduction device which is configured such that a water supply
pipe, for example the riser, comprises at least one non-

30 return valve that opens when the water is flowing upwards
from the water pressure source to the water extraction point
and almost closes in the opposite direction because it

comprises an opening configured in such a way that the water



25 For the sake of conpleteness it should al so be nentioned that the
pressure reduction device according.to the invention described here can be
reali sed not only using the nethod adcor di ng to the invention and the
devices for carrying it out described here but that it also represents,

i ndependently 30 of them a separate invention for pressure reduction in

| i qui d- Beafidg pipesss ripaudhcultariy itder Lrpsitide ¢ ittt g dhspaced in
sequenc i t Lt i pe .t he val. per m i ck pressure
educt i o ReIR T SCE A M F DT o0k e o o of H e 11 G .

pr ef er abley etzlse wateerredinrt e pinge waAldr thwpanbadiprenifscof tthee met-hod for
wat er pressure 5 regul ation or control in adipressure zone according to the

g
i nvent i 67 ¥ d&EdrShed SE50V & Fe AR b PSR d W & SE5rSBY i at’dIY® conf i gur ed

conpiit el re¥sied iWhenRiR <t ke GoRP WSS RIS efaking 1My saSvinternfrages for
triggering the actuators - here for pre-determ ning the speed setpoint
val ue 1@hononheepump deilve -samd/osred.oAt et thiawy aremsiaseiem fagltives or

sensor - her asurin Lenents such as pressur ars,., wat er
fl ow m?tg?g”%%%%ever@’g@toggc% é‘lé‘ %I %ﬁ rr%) gns%rvg,n o%mgéziﬁp%é.se%%hgbsrrié/t hod
accor di mguha hbe el nverhicoradad alish take ahlee froroh @fred caGyiut @fo Prdagy am on
a data nedium 15 or an el ectronic carrier signal for downl oadi ng, for

exanpl e e Ad %haé%ﬁﬁﬁ&iﬁlﬁétyeﬁrﬁﬁﬁr Yoo &Oﬁﬁndﬁf}?@ r?e&gfh_r iy
and/®r cortrelikbihng rel-enent g 6agtualers BRUDL I8N0 S b SidRssid] e to
structure a water pressure regulation or control 20 systemfor the water
pr essur gepdggel dheomagercpmeseiiref vary quickly. If the opening is

configured not as a round hole but rather as a bore, a

(roughly) corresponding surface area of the differently-

shaped opening cross-section corresponding to the round hole

15 replaces the opening size in specifying the diameter

dimensions.

If the water pipe, the riser for example, is longer, a
plurality of non-return valves spaced apart from one another
20 according to the invention can be provided which limit the
pressure generated by the hydrostatic head present in the
pipe in the their respective sections as they have only a

small opening facing the gravity-generated (return) flow.

25 For the sake of completeness it should also be mentioned that
the pressure reduction device according to the invention
described here can be realised not only using the method
according to the invention and the devices for carrying it
out described here but that it also represents, independently

30 of them, a separate invention for pressure reduction in
liquid-bearing pipes, in particular risers, since either
alone or spaced in sequence one behind the other in the pipe

the valves permit quick pressure reduction even without a



pressure zone according to the invention, nanely a system conprising a
conputer systemwhich is configured _as descri bed above and which al so has
detectors for detecting water extradtdon or a fault in an extraction
station which are 25 connected to the conputer systemvia the interface for
connecting one or nore detectors. Furthernore, in a systemof this type a
punp i s hgradvicked whi ote Isupsplfilex tdfe té rldctuich stion W tthevatatreand

whi ch cqﬁpghggs.akpunp drive the speed of which can be pre-set via the
interface for §H$6Utputting t he speed setpoint val ue, wherein the conputer
systemis connected to the punp drive via the interface for outputting the

speed setpoint value. The system according to the invention system
pref er abilyt &'So FROHHESS e LehSthos R ¢ tRdafhessSYife suppl y

Pressur e <(a13Q koW a$Hhe, 1PURP PRESIUSe dorfe ddI&APRIAHENG Y essure
generated in the pressure zone by the punp. 5 The water pressure regul ation

or cont dolvesystoemasc cersdimidpeado aldveyd meentdeoppeefterdliry aserves to regul ate
or control the .water pressure of the praocess and/or_dri.nki wat er supply
in a hi 6@%"?&1%%@1% i r?é’,nsfﬁ.gé{re& ecroé‘}pé%ef iV S BUi "dHg i SR ch the 11 oof
of at | easpuere hakiflabla W eomdrsS S8 & rithat a2 N} ahoverydhiend emal of the
ground (surrounding the high-rise building). In this arrangenment the

hi gh- ri SEHGtCEISnG P& cRraPIng SedReiahl iy S dhsr iSRes bril§FRiHe &si Vil e

Pr eggur ¢ 2008 of HJH\?U%QJ'XT’ L en 00y e s$NGHE I SRS Slerldlft RIPGRSS wat er
supply aﬁd/oreo%e ingﬁeerisenfgrrfhe dﬁiﬁﬁg%g ﬁ%teﬁ'l5€§upp y. It should,
however pralssosbe meattucred -t hatr o des Whagretlkoerdaccarudimg € erdwsure

i nvention) the sys en1%ﬁcordin to the invention can g# be used in
(particdf FP§Shiéﬁ)eﬁuiI8Wn&§t SipPitsioNG Fa FITdPa ity of ure zones,

nanel y wheBotke Buirl dixBenpil® .t @debin@theln erecsingle Hy egruriezone,or20 i. e.
the di stance _between two floors which are to be supplied in parall el
W t hout CBRe2pEeséake &het heraxifadt iCOMPpdeHt PHP AR Iower JdtdomesEadni ng

to igh.is.t .| I:S.C I S Jnventi rm t I tion in
tne hunber 25t St e R BRed B LS T B PO A TR dere ket such
that two 25 different floors can be supplied in parallel to one another

wi t hout _t he presBure at the extraction point on the | ower floor becom ng

too hi gHSoF9t RECHr BsSGRRUSATt RESKEGhER T IF66r CANSTRE DY G236 ive use of

the invephi/gr 8sndrWatehoPEessihe s @gulakicen sane G rhsyshemd org fire
wat er supply, preferably’in a high-rise building, is however particularly

pr ef er abbesibhet hpsstavetureoa whéeli peewstee reowdek ioh tye dengirali se
bukhpingystem for the water pressure regulation or control of a
pressure zone according to the invention, namely a system
comprising a computer system which is configured as described
above and which also has detectors for detecting water
extraction or a fault in an extraction station which are
25 connected to the computer system via the interface for
connecting one or more detectors. Furthermore, in a system of
this type a pump is provided which supplies the extraction
stations with water and which comprises a pump drive the
speed of which can be pre-set via the interface for
30 outputting the speed setpoint value, wherein the computer
system 1is connected to the pump drive via the interface for
outputting the speed setpoint value. The system according to

the invention system preferably also has a pressure sensor



14 need have only one single pressure zone. If the zone becones too big,
however, the invention can also be used in this case at |east to reduce the
nunber of pressure zones as has alr y been expl ai ned above in relation to
the case of its 5 use for process and/or drinking water supply. A
non-limting enbodi ment is discussed below with reference to the draw ngs.
10 Fi g, whishowsas parspddid valgpdr awedswom @ lsationwnfas B ftwiey

i gherl s hul ding wth onl vone. i J LS VIS presSUTE, Zane Ln whi ch an

enbodi € i'nvention i's use owsa Tongitu al section
t hr ough pradssare widre ay erhodiumgnt of a pressure reduction device accordi ng
to the invention.

5 The water pressure regulation or control system according to
the invention preferably serves to regulate or control the
water pressure of the process and/or drinking water supply in
a high-rise building, i.e. preferably in a building in which
the floor of at least one habitable room is more than 22 m

10 above the level of the ground (surrounding the high-rise
building). In this arrangement the high-rise building
particularly preferably comprises only one single pressure
zone for supply, i.e. only one single riser for the process
water supply and/or one single rise for the drinking water

15 supply. It should, however, also be mentioned that (like the
method according to the invention) the system according to
the invention can also be used in (particularly high)
buildings comprising a plurality of pressure zones, namely
when the building is too big for one single pressure zone,

20 1i.e. the distance between two floors which are to be supplied
in parallel without the pressure at the extraction point on
the lower floor becoming too high is too great. In this case
this invention permits a reduction in the number of pressure
zones since it allows them to be dimensioned such that two

25 different floors can be supplied in parallel to one another
without the pressure at the extraction point on the lower
floor becoming too high or the pressure on the higher floor

falling too low.

30 The use of the invention as a water pressure regulation and
control system for fire water supply, preferably in a high-
rise building, is however particularly preferable. In this

case, too, the fire water network of the high-rise building



Fig. 3 showsa |ongitudinal section through a riser wwth a 20 further
enbodi nent of a pressure reduction device according to this invention.
Fig. 1 shows a perspectively drawn fifont el evation of a 50- stor ey

hi gh-rise building 1 with only one fire water pressure 25 zone using an
enbodi nent of the invention. The high-rise building 1 conprises a basenent
wi t h underagt dave carlyparke Bingle pressure zone. If the zone becomes

too big, however, the invention can also be used in this case
at least to reduce the number of pressure zones as has
already been explained above in relation to the case of its

5 use for process and/or drinking water supply.

A non-limiting embodiment is discussed below with reference

to the drawings.

10 Fig. 1 shows a perspectively drawn front elevation of a
50~-storey high-rise building with only one
fire water pressure zone in which an

embodiment of the invention is used.

15 Fig. 2 shows a longitudinal section through a riser with
an embodiment of a pressure reduction device

according to the invention.

Fig. 3 shows a longitudinal section through a riser with a
20 further embodiment of a pressure reduction

device according to this invention.

Fig. 1 shows a perspectively drawn front elevation of a 50-
storey high-rise building 1 with only one fire water pressure

25 zone using an embodiment of the invention. The high-rise
building 1 comprises a basement with underground car park T
and 50 floors OG of which only a certain number are shown

individually.

30 Located on the individual floors 0OG are extraction stations 2
which are connected to a single common water pipe 3, 3a -
designed as a riser 3 to the upper floors OG - via which the

extraction stations 2 are supplied with water by a pump 4



and 50 floors OG of which only a certain nunber are shown individually. 30
Located on the individual floors OG are extraction stations 2 which are
connected to a single commobn wat er bliSpe 3, 3a - designed as a riser 3 to

t he upper floors OG- via which the extraction stations 2 are supplied with
water by a pu 4 15 located in the basenent. The punp 4 conprises a

speed- comgaided pulye drd sanaihi ¢ earwer abteened 955 @ campeder system 5
via an i e ut putt i speed ,set poi nt, val 6. e_conput er
ayetom (THEaiiss yfs Sl MR REs! e Al el il et et ector s 7
for det egtdtrgn Vilatwera ext riactd ofead one @ftgle: exd racdpesd sdatponst 2, 2a.
This interface 7 i s connected to the detectors at the extraction points 2,

2a via &EiYhdl- e MR FUAYIIRR (TR HPIRPGET) thet 139 T idy of the

det egt or; i@ AR £ HPULELIL IS 8Y e dddhese; sighaleddnes, $.wbaare
connected preferably in a star shape to the conputer 5 and - particularly

pr ef er alsixf raafpmint ertedpricoro thridke rexdald @sl anditort ishor t2 ciduitsis This is

possi bl Si n.appropriate |ljne ni toring nodul.e (for exanple, a nodule
with a ?Lg %es%}%r(:%n e7? WOT k(‘l%smﬂl ch aesd ?fhoe rﬁq}en eaoeltse Shit ot n{:]hed evice r%\lndul? actured
by Val | yezek sGHH 201531 Rissa)al Asirfars ,aspaoasiblerat her signatepdmes 8, 8a
running in a star shape fromthe conputer 5 to the detector are

par ti cul"& Y 1posreertasl Y il dif¢ (FIaHET it & asl M Hesy YreThext to one
anof her 192 QRN Gable rack such that, addd &.20-at,ene pcatdan will

attack all the signal lines there sinultaneously. If thi's happens a short

ci rcui t saadeortoa tbablconprdak, 5 .aed a frudtticuliddl e meteectteldy f-or al |l these

lines. According to t%e invent.i ter extraction _has previously
i £o%ald

, |
been delSRced S AN PSS T 5 G g B it deted 1 ¢ he

| onest wals@h bpkessung set R@iptopralate afi Hhen@Xtiatidipmahiatd oo f or which a
fault has been detected. So, for exanple, if there is a fire between the
second &f@TPHiEr d of FEEE 2 WaEh 3 OGS igftcer netatest SUdhe af A tLig | be

reppgte Qogﬁrt o%liln gs id%%'c el .En%%% f%l%%\ﬁer etd1 % y2 ch\ lfllu%%re @%ﬁbﬁﬁ; fd ®1

Riesa). As far as possible, the signal lines 8, 8a running in
a star shape from the computer 5 to the detector are
particularly preferably laid together in a cable harness or
next to one another on a common cable rack such that a fire

20 at one location will attack all the signal lines there
simultaneously. If this happens a short circuit and/or a
cable break, i.e. a fault, will be detected for all these
lines. According to the invention, unless water extraction
has previously been detected this causes the supply pressure

25 to be adjusted to the lowest water pressure setpoint value of
the extraction stations for which a fault has been detected.
So, for example, if there is a fire between the second and
third floors 2.0G, 3.0G, after a short time a fault will be
reported for all signal lines above the 2nd floor as the fire

30 there will attack all these lines and result either in a
short circuit or (later) even a broken cable. However,
initially at least the lines 8 running to the first and

second floors 1.0G, 2.0G remain undamaged. The computer 5



30 there will attack all these lines and result either in a short circuit
or (later) even a broken cable. However, initially at least the |lines 8
running to the first and second fl 0or% 1.0G 2.00 renain undanaged. The
conputer 5 16 operating in accordance with the nethod according to the
invention then adjusts the supply pressure so that it corresponds to the
suppl y piEsRirie S etpol dronnEE corfespondisidiad adwofbviesttavdtled pressure

set poi nt; t ) t.i,0 i ic It has been
detected. In t OIQIS tgqaes%eﬁcﬁfegﬁrtgscv\ees Qmﬁ%@l}gr’}&%ﬁ%ﬂs‘e (gotlahn ta\L/!La ue of an
ext ract icnrstgtdrats frar twhi cupe fyayte drasrdbesit metrectved s t he wat er

pressure setpoint value of the third floor 3.0G The supply pressure is

thus adj TSTEPRVPAS Walde S (A PLRAT Y b 2 ¥R TS r'ed 838 i Sgui shi ng

wor ksat tHi e:R0idHt1 AS Al aldey nald Vg it theeLonventd onaln darsshaped
configuration of signal lines with standard broken cabl e/short circuit
noni t or ilfg Ghis sagfe dder devalsdo Wedssl respius et nwird ivderan Dusasyst em

t hat ha%)& aIC\{Z%.O%lI g;‘slr%aclltl%ﬁlt %%trorwsh '%%d/aorfaful“ir’é mears %SGGaCtde\cl}:geCrEea ulrsl e

el enents, for exanple, i ch regd1 arly rTeports’its standby status 1o a

cent r al wanietr, preg.surie seamauner valud aft hdhuhidd Flsiamd @Gt g so-cal | ed
"hol dto-run" switch - there_is no standby signal faor |longer than a certain

peri od tPOPReYspEESHUEE tiFerrdUsSs a8 iaiad dt° thils peilite 204 & ghed proken

cabj @, $RQNKL GICYtr G S ga%lin%ti%%i(?fg faidure. dfs & rﬂﬁ)isrjtgna}lls dgtector is
al so connected to the central unit via an additional second signal bus by
means oflagonhér veepar athe Idomeenit ienadne Haai-¢shalpeny cordiiffueragnitorpatth, it is

al so possible to distinguish w.th consi derabl.e reliability whether the
Fault i SI0n End e " b SR hE T T A G PR, o bbbanpl &) o on
the det eehotorkery exanpl ef ichurhie detectsdiepes it aponl maare rfadhe two
signal lines the other line is faulty; if it reports on neither of the two
- separ 8Ué8l yYP&rE thpitndgst REité Vies s3uNFrloglief te msa@nd /e tive tdetrect or

|tsplf geraytallbuibe eugnt16aUCR as A d ihglhl the iopmediatbe vicinity of the
detector. ¥here issra}sgo an ext rsécti gneéit arD: on glg]LI n thg%unge ground car

park T k‘npbhésba$enemandm btappsopol at eeprtogrlamming ien gacadredance with the
met hod %5;‘%18{12'53?;{,gvﬁggthgvﬁﬂ%ho% the ComRUtel, SYSLem3 s thug pble to

to-run” switch - there is no standby signal for longer than a
certain period to be specified there is a fault at this point

20 - e.g. a broken cable, short circuit or signal detector
failure. If the signal detector is also connected to the
central unit via an additional second signal bus by means of
another separate line, i.e. one laid along a different path,
it is also possible to distinguish with considerable

25 reliability whether the fault is on the line (a broken line
or short circuit, for example) or on the detector. For
example, if the detector reports on only one of the two
signal lines the other line is faulty; if it reports on
neither of the two - separately laid - lines there is

30 probably a fault on the detector itself or a failure event

(such as a fire) in the immediate vicinity of the detector.



5 fire water systemin the high-rise building 1 according to the invention.
When fire node is triggered, a supply pressure (the water pressure
generated by the punp in the pressure zone, also 10 referred to as the punp
pressure) stored for each floor which provides the required flow pressure -
approximately 4.5 bar - at the desired extraction point 2, 2a is retrieved.
| f the flirerandteralacaran isxttrart itan gyerteidbror’a hien 50tdh Y dorg 530105, cdor

exanpl e, the.pu has to nerate a supply. pressure of 15 sone 20.5 bar
to achi &7 th lg}e)qtfher g}c?sf“?:&}e)car V%Lnter} haé)%%?%%f oorP 5P 0612 on' t he ot her
hand a hytrariana Wi dthhe Hndergiaund card ey ko tise actwatteichn t hehpunp 4

need only produce a supply pressure of sone 5 bar to achieve the sane flow
pressur EFPUT FHSHSR ttheh hddeiemPlerie redvieint Yal IREH Z0-ard &t ored and

it ap al@anm is ddd ggered, on, &y ‘fﬁ’bﬁ—lrg&re %Mﬁﬁf@'yeafééaraih@g fdoor in

guestion need sinply be retrieved by the conputer romthe (working
and/ or ridss)invemdriypr-. whi ch then actuates the punp 4 accordingly by neans
of a speed value or, if there is already a correspondi ngly higher 25
pressure, releases a release valve 11 until the pressure reaches or falls

bel ow t e drequirncethdrvels, tati gafir@u,pei Ntuddie, pEsdised hethd aldtded to the
requi red speed val ue. If there were a subsequent fire event in the

under gr BFFE SCEE IGEAKSH HM dh I g PP THTIHE FOIE A 1%61° 50. 0G t he
g?gin clﬁ"fJ {”g%%{e{%tetgigg‘;g%‘év_t%reig%ﬂ{pe e & A 1IN basenent, wou g Bs; o
provides the required flow pressure - approximately 4.5 bar -
at the desired extraction point 2, 2a is retrieved. If the
fire water alarm is then triggered on the 50th floor 50.0G,
for example, the pump 4 has to generate a supply pressure of
15 some 20.5 bar to achieve the required 4.5 bar on the 50th
floor 50.0G. If on the other hand a hydrant 2a in the
underground car park T is actuated, the pump 4 need only
produce a supply pressure of some 5 bar to achieve the same
flow pressure of 4.5 bar in the basement. The relevant values
20 are stored and if an alarm is triggered on a given floor OG
the value for the floor in question need simply be retrieved
by the computer 5 - from the (working and/or mass) memory -
which then actuates the pump 4 accordingly by means of a
speed value or, if there is already a correspondingly higher
25 pressure, releases a release valve 11 until the pressure

reaches or falls below the required level, at which point the

pump is then returned to the required speed value.

If there were a subsequent fire event in the underground car
30 park T after the fire event on the 50th floor 50.0G, the
maximum permitted flow pressure of 8 bar in the basement

would be significantly exceeded.



The invention then cones into action, not only setting the flow pressure at
the relevant extraction station 2, 2a to the highest perm ssible water
pressure setpoint value for this extiraction station 2 foll ow ng detection
of water extraction 5 - by speed-controlling the punp drive containing the
punp 4 which supplies the extraction station 2 with water via the riser 3
dependerthon e tgepdetlien hednegn Ntof adiel @xt raet i onlsteiton® e the 50t h

fl oor 50.0G -_bu S0, | r t.r act,i i s detected urt her
extract i%ln&’s tpa}i)el %Sn\ﬁlzea,a% ng}i%ﬂj{ elles\?%nat'rs ee>fthrg %tnlaoer} gsf%autn:L %?r’ S2aarr KT Eehe

adj ust i ngigheestf [ npiresisiire dardhedd ghesd perpn issi blelwal fiter fatid hi s
extraction station 2a at which (furt hergef wat er extraction has been

det ect e X WfT i W tHiIZ ¥ &l ' ddte 1@t q est) o eplerttirit™ dir tHE geddlet i ¢
hei ght of yhesexddaction s« dg AN Hundd Wi speedriegl@td nddhe, punp 4
and/or a release valve 11 and/or a pressure reduction punp (and thus by
set ti ng Whechs ipEind iree s xtHEa imat-atetar i wal tte widteprefertdbty in the
f or m of flap, 20 val ve, is proavided, that .ope en.the water_i.s. fl ow ng
upwar ds If?irsoe m t ecloe wa ne@'}r/enff;C r ess tjl%rhee sqoeuordceet o }}{legr}%a%; r© i:extt Factt o (ibtoji %t and

al nost dtesdsrn 2 tdie Wppadre Migectimmd hanks: to an, openidtge:confi gur ed
such that the water is able to pass through it in the opposite direction to

the 25 &Fré@fitioned 96w AT éct iforf Wil ¥ GraAthi Ih Trderot 3l Wase the
region waliel c%w'aheom%eazfgwmw%a@og;a@é Uf I VAl MEs 1 RPahd Ee upstream

flow direction - frompressure 1 n excéss of the pressure generated by
gravi t y pateers uiee trrorit-hreethuirghesdl e rinsl sod idsled . valhies faldt ot 2 heex tsugapl jon

pressure, 3Q initially huilt for the extraction station. on the 50th
f1oor 506G %0 Fe arteé]ﬁlclg@ d 'L%EI}V}SL)O WHET Svdtt r]“tOrﬂe Niadigitbund car park

T by nearscefted,siviRlre irelease ivalaieo Hhnd t aut] de )nergdridise @xpensi ve
i ndustrial valves with |large cross-sections. Thus the fire water system can
be oper &héd Iseels tiilfathoifgdry (ffe the extraction stations 2, 2a by

15 speed-regulating the pump 4 and/or a release valve 11 and/or
a pressure reduction pump (and thus by setting the supply

pressure) .

Here a non-return valve 10, preferably in the form of a flap

20 wvalve, is provided that opens when the water is flowing
upwards from the water pressure source to the water
extraction point and almost closes in the opposite direction
thanks to an opening configured such that the water is able
to pass through it in the opposite direction to the

25 aforementioned flow direction due to gravity in order to
release the region water supply pipe after the non-return
valve - seen in the upstream flow direction - from pressure
in excess of the pressure generated by gravity when the non-
return valve is closed. This allows the supply pressure,

30 initially built up for the extraction station on the 50th
floor 50.0G, to be reduced quickly to the level of the

underground car park T by means of a simple release valve



5 fire event in the underground car park T occurs the speed setpoint val ue
for the punp drive is pre-set so thg} the punp 4 generates a pressure which
results in a pressure of approxi mat f@ 8 bar instead of 15 bar in the
underground car park T. This knowi ngly takes into account a drop in the
flow 10 pressure for fire fighting on the 50th floor 50. OG since it is
gener al 1WA dx3ifmddh e Higednly wite $irefightingsoeart o es wetlacti ve at a
tinme. Fﬁﬁbr§%s s & dangitudinal section through a riser 3 with an 15
enbodi ment of a pressure reduction device according to the invention. The
riser 3 (water supply pipe) conprises a non-return valve 10 - in this case

a cover 13 i.ch can be noved along a gquide 12 axially along the water pipe
S n e i b e S D wieth e R S o T dpHeR deitn b b
di reeti on ddafdram frhe nat 8l ESSIE SOUNSE-It or the-wad ermexdgact i on poi nt

- the water supply pressure pressing the cover 13 upwards agai nst a post
12b t hersEBpPPrmev émlivfy e Wertdwr ciritve it prs-dgcatedhiat ttHis mimect i on

- and alymosl, gloses J i ia dhe. opposi L divection 14h .. L, whi ch the cover
25 conplet®ely covers the section of the pipe in thisdirection - by neans
of an opsmmc it teiiycks isrcanfdtgaded Such daatint ehavatreie t@rabl® d2r pass

through it .in the opposite direction 14b to the aforenentioned f]ow
oRﬁ\DéMrt

directi G 4d -dueit Y i der 16 r €u8Y the'T¥yidh Gt the'at er
supphy RiR®Afterr30 dihe nanHetly Rvane sogeen ddy the, upstdgam fiow
direction - frompressure in excess of the pressure generated by gravity
when t hésn@eneatadry valswaeads tdladsedly 2MmeFifg.re3 fsirgdvisi rey | lorg tiuadi nal

section t ﬁo%%h %tﬁ%%?rtﬁ mﬁ%ﬂmg further embodi ment of a pressure reduction
devi ce i'n daccor dance with t he'iivention. It al so shows a water supply pipe
3 (again a riser) which conprises a non-return valve 10 5 that opens when
the water is flowng upwards in a_direction 1l4a fromthe water pressure

source £09rhé WACHS éxtCRtitaiFsiint oo tigfel Y IR  Fredns icteTa ¥ MiF v aive 13a
thatsi s .supRANLEE Such %%tss!utre' $ R it RiAle AR, AN AXIS, 136 and here

too is preferably pushed agai nst a post 12b so that 1t opens |ess 10 than
90 and ingepltasor.eThe aliweys 3guaredrtreechppyl vt Ipe paat erongressy e naand al nost

cl oses in,the opposi direction 14b - due to the ter flow ng downstream
whi ch pa§hesadam “th O |‘a|&“v§h\}eS £35 Suhi c,cﬁ)vﬁrreflgr é{%ﬁfeﬁh&@? 5t %B)pve?\r,%g]
conpl et el ynyert heakky 12 BeGAUIE iall BQMRMS &St QR 1Y 11D Lopifigured 15

such that the water is able to pass through it in the opposite direction
14b to FRE18PoreMBACRORBENE| HWedi téet Weirer is flowing upwards in a

20 direction l4a from the water pressure source to the water
extraction point - the water supply pressure pressing the
cover 13 upwards against a post 12b thereby preventing the
section of the pipe 3 located in this direction - and almost
closes it in the opposite direction 14b - in which the cover

25 completely covers the section of the pipe in this direction -
by means of an opening 15 which is configured such that the
water is able to pass through it in the opposite direction
14b to the aforementioned flow direction 1l4a due to gravity
in order to release the region of the water supply pipe after

30 the non-return valve - seen in the upstream flow direction -
from pressure in excess of the pressure generated by gravity

when the non-return valve is closed.



14a due to gravity in order to release the region of the water supply pipe
3 after the non-return valve 10 - seen in the upstreamflow direction 1l4a -
frompressure in excess of 20 the p sure generated by gravity when the
non-return valve 10 is closed. 21 Cains 1. Method for water pressure
regul ation or_control in a pressure zone in which the flow pressure is

adapt ed F'gJ Stheshreievantorsd rekiiovh stetioh {opd) afteredet eettlom of
vat er e@d@&ﬁé@%ﬁo%‘r{&% gt esegﬁfeacééé&éi&%'cf&l(f% @) by setting

t he hi ghest perm ssible supply pressure setpoint val ue rthis extraction
st at i on {0 cenertdi ntHeiinventciarnr i ek alis@tslhe@asta dependentpehy 10t he

eodetic height (9). of the extraction station (2, 2a) by speed-controlling
o CSpeed Tyal atiH S U Ve CONGE S The (e Hih Ch Gt es. { be
extract it tStHd N Wdn 28e Wtk Maters doghanasierdsed, in dhalcriyhere

water extraction is detected at at |east one further extraction station (2,
2a) 20t Handwsuppley YWartess urie § s e ts qr Geh e i tgresta et risisi b el it essur e

et poLTgtale LR S DAL S S SO (Bt ot
further such that it is able to pivot about an axis 12c and here too
is preferably pushed against a post 12b so that it opens less
10 than 90° and its closure is always guaranteed by the water
pressure - and almost closes in the opposite direction 14b -
due to the water flowing downstream which pushes down the
flap valve 13a which preferably does not open completely
vertically - because it comprises an opening 15 configured
15 such that the water is able to pass through it in the
opposite direction 14b to the aforementioned flow direction
l4a due to gravity in order to release the region of the
water supply pipe 3 after the non-return valve 10 - seen in
the upstream flow direction 14a - from pressure in excess of

20 the pressure generated by gravity when the non-return valve

10 is closed.



extraction station (2, 2a) and no water extraction has al ready been
detected, the new supply pressure is set to the | owest supply 30pressure
setpoint value for all extraction st4dt i ons (2, 2a) at which a fault has
been detected, wherein at | east any new supply pressure is al so set at

| east dependent on the geodetic height (9) of the extraction 22 stations
(2, 2a) by speed-controlling or speé€dadagul ati ng the punp drive containing
the punp (4) which supplies the extraction stations (2, 2a) with water. 5
2. Method for water pressure regulation or control in a pressure zone

accordi ng t oletir@idnfbr @d}a&fe&ct;ﬂrei@eﬁ:é ri?ddlﬂtatilhﬁl supplonhtycessitr es i s al so set
dependent on pipe friction |osses. .. Method for water pressure
regul ati on &1 SSEHEE0IZANE & MprEssily éhfoﬁceloéf’cé’cﬁecﬁ%% o TIFREEDIED,

characteri segd Qetl@%tan"t‘fate%tr%t 61100 Al NS exidactiQ latdan {2, 2a) is

detected by neans of a neasuring elenent that is 15tr| ggered when an
extraction p@ rwtat(ez eza)ral@mmeldfmiaamry the avitdegd ifagr swetterorpr essur e
regulation t.0 clal 1, 2 or 3,

di
characteris 3 2 |h %P(a \}\%lg’r 9 urzlclg%netgt%%?r[ﬁ“ell : et uc?r? station (2,

pressure setpoint value for this extraction station (2,
2a), wherein this is carried out at least dependent on
10 the geodetic height (9) of the extraction station (2, 2a)
by speed-controlling or speed-regulating a pump drive
containing the pump (4) which supplies the extraction

station (2, 2a) with water,
15 characterised in that

- where water extraction is detected at at least one

further extraction station (2, 2a)

20 the new supply pressure is set to the highest
permissible pressure setpoint value for this further
extraction station (2, 2a) at which water extraction

has been detected,

25 - where a fault is detected at at least one further
extraction station (2, 2a) and no water extraction has

already been detected,

the new supply pressure is set to the lowest supply

30 pressure setpoint value for all extraction stations
(2, 2a) at which a fault has been detected, wherein at
least any new supply pressure is also set at least

dependent on the geodetic height (9) of the extraction



2a) is detected by neans of a neasuring elenent that is triggered when a
gi ven water volune flow is reached d/ or exceeded. 25 5. Method for water
pressure regul ation or control in aaQ%essure zone according to one of
claims 1 to 4, characterised in that the fault at the extraction station
(2, 2a) is detected by identifying a broken cable. 30 6. Method for water
pressure regul &badrays coht r6l) iy sgreabsiaTe onlel st cor digredo one of

| ai 1 5, er | [ A t. at t t] tati
(2 28) i s det otbd Ty Thants 1y S shorttiTeling S UGt or et er

pressure regul athiah GupgdntasoltHen extyressitre saote aecorai Mt avite of
clains 1 to 6, characterised in that the speed control or speed 5regul ation
is carried out W4 -a preferably brushless DC drive as the punp drive. 8.
Met hgd for water pressure regulation or control in a pressure zone
according to one of clains 1 to 7, 1lOcharacterised in that speed control or
speed regul #sted for water pressure regulation or control in a

pressure zone according to claim 1, characterised in that
the supply pressure is also set dependent on pipe
friction losses.

10

3. Method for water pressure regulation or control in a

pressure zone according to claim 1 or 2, characterised in
that water extraction at the extraction station (2, 2a)
is detected by means of a measuring element that is

15 triggered when an extraction point (2, 2a) is actuated

manually.

4. Method for water pressure regulation or control in a
pressure zone according to claim 1, 2 or 3, characterised
20 in that water extraction at the extraction station (2,
2a) 1is detected by means of a measuring element that is
triggered when a given water volume flow is reached

and/or exceeded.

25 5. Method for water pressure regulation or control in a
pressure zone according to one of claims 1 to 4,
characterised in that the fault at the extraction station

(2, 2a) is detected by identifying a broken cable.

30 6. Method for water pressure regulation or control in a
pressure zone according to one of claims 1 to 5,
characterised in that the fault at the extraction station

(2, 2a) 1is detected by identifying a short circuit.



is carried out wwth a frequency-regul ated drive as the punp drive. 9.

Met hod for water pressure regulatiog or control in a 1l5pressure zone
according to one of clains 1 to 8, traracterised in that where it is

i ntended to cause a pressure reduction the supply pressure is set in part
at |l east by opening a controlling element or regulating el enment, preferably
a water release valve, or running a 20pressure reduction punp to reduce the

pressure untjl, .t re rer or_fall s .bel t ' y pressure.
10. Met ﬁ]o”d ygrth\ﬁa%?ef%rpr%%;&s?%r é)%%eggg}’ﬁ‘]sréit iroer?%l&rascclgﬁ)t %\(I)% i %lﬂe]f%gr Zlggt%e zone
accordi ng t pressusf coaiemgckbdrali%g 2hchareaciferdlsdchd n tdwato ,when all wat er

extraction detection and all fault detection at the extractjon stations (2,

2a) ceases, éaé:&ﬁﬁllfeﬁr d<s (e £ SREG et Toit %Pé?edje cor respondi ng
to the hi ghesyunernicssiikl e-sURRIY Rftessune Of @lde diraghemidal imns in
the pressure zone. 30 11. Conputer system (5) conprising at |east one data
processi ng G#iltveand &hel PasP oW vst.orage device and at | east one interface
for the connection of one or nore 24 detectors to detect water extraction
or a fault at an extraction station (7) and an interface for outputting a
speed sét.poMethval e ratvaacpuppettciuve (&gulehdactier iceed nal timata t he program
configuration of the data processin% ,

pressure zone according to one of claims 1 to 7,

10 characterised in that speed control or speed regulation
is carried out with a frequency-regulated drive as the

pump drive.

9. Method for water pressure regulation or control in a
15 pressure zone according to one of claims 1 to 8,
characterised in that where it is intended to cause a
pressure reduction the supply pressure is set in part at
least by opening a controlling element or regulating
element, preferably a water release valve, or running a
20 pressure reduction pump to reduce the pressure until the

pressure reaches or falls below the new supply pressure.

10. Method for water pressure regulation or control in a
pressure zone according to one of claims 1 to 9,

25 characterised in that when all water extraction detection
and all fault detection at the extraction stations (2,
2a) ceases, the supply pressure is set to the setpoint
value corresponding to the highest permissible supply
pressure of all extraction stations in the pressure zone.

30

11. Computer system (5) comprising at least one data
processing unit and at least one storage device and at

least one interface for the connection of one or more



Sunit is such that it operates in accordance with a nethod according to one
of clains 1 to 10. 12. Conputer system (5) according to claim 11,
characterised in that the conputer 52y4stem al so conprises an interface 10
for connecting to a pressure sensor and that the program configuration of
the data processing unit is such that it operates in accordance with a

met hod accorfitff o o stfetddi g ten exI0radB B oottt fistam (1)

according t im. . __char.act erised | t C . system al so

conpri ses a%%n%e(%lycn eosifté’jgtzl act u(g{)i ﬁagn%% aino%tri% J%a%em%qf O%Lﬁet?%]bri% A

rel ease val wpecahdettyati rither ginegraameac gninpg ui@itvieon( ©f, tdies daitae piroeessi ng

unit i s such th@{a&it oeperat es in 20faccordance with a method according to
16!

one of claing T PA O 9EEHH O {FF G ShpritG (i i RHUET oY

confggured t@igarly Qh amet hed o diing d ag-Rhd 3l k theedfqg 25 15.
Conput er program product conprising a conputer-readable nmediumw th

conput er pr @@ﬂé’rﬁdgé@etr?e@fﬁ@ iof whiadihsondcea Hd .conput er program has been

| oaded a conputer is pronpted by the programto carry out a nethod
according to one of clainms 1 to 10. 30 16. Conputer program product which
conpri SéL .a Coomputtear gyrsagmamMsOn saarccldeiy and e leam il8r, sdignalctddrwddh once
the conputer. program has been | oaded a caonputer is pronpted 25 by the
programto car rtg?%(’iutth& FEFRYE S&c SYPdicAy s e er 19ss @ ERtE R 7. wat er

pressure reguhatiemn et i6ONt0lL $YeleM A0S MRIS" and that the program
configuration of the data processing unit is such that it
operates in accordance with a method according to one of

claims 1 to 10.

15 13. Computer system (1) according to claim 11 or 12,
characterised in that the computer system also comprises
an interface for actuating a control element, preferably
a release valve, and that the program configuration of
the data processing unit is such that it operates in

20 accordance with a method according to one of claims 1 to

10.

14. Computer program comprising instructions configured to
carry out a method according to one of claims 1 to 10.

25 15. Computer program product comprising a computer-readable
medium with computer program code means in which once the
computer program has been loaded a computer is prompted
by the program to carry out a method according to one of
claims 1 to 10.

30

16. Computer program product which comprises a computer
program on an electronic carrier signal in which once the

computer program has been loaded a computer is prompted



5pressure regulation or control of a pressure zone conprising a conputer
system (5) according to one of clains 11, 12 or 13 and detectors for
detecting water extraction or a faul4® in an extraction station which are
connected to the conputer system (5) via the interface 10for connecting one
or nore detectors (7) and a punp (4) which supplies the extraction stations
(2, 2a) witpwdthe pmiadran punmpatitiweuthe spadtbdfaadt ohivarnt beolpt eslet vi a
the int erfacemji qLuttpoutltd' ng the speed setpoint value (6), whereby the
conput er sysct emq{%) i's connected to the 15punp drive via the interface for
outputting the speed setpoint value (6). 18. Water pressure regul ation or
control systemfor water pressure regulation or. control of a pressure zone

20conpr i’sh nd'ed o ARSI LSy S5 L@ddGTdiHg 9P A MYt e i adt@d$Sed in t hat

the system &30 GOMPIIRLS A LU IS0 MY Gl JBaAsSW es, e supply
pressure. 19. Use of a water pressure regulation or control system

25accor di ng dopslis@iimal 2 eronk8itfeor styivdemat €r) praassidiend dgulatd orf or control
of the process .and/.ar drj nki wat er, supply in a hjgh-ri.se building (1).
20. Use of é:slv?/amesr 1|(o?tr"egs'2luroer ﬁegtﬂnéf id(?ﬁcegcft%rosnt r ol dse;?cs@tcetn:%rfsgoa‘f’c‘—ictoerrdi ng to
claim19, characiefiicsedd i tfhatl tt He proeess amtiem nefawirda afhidre digh-ri se
buil ding (1) has onldy one , ,
connected to the computer system (5) via the interface
10 for connecting one or more detectors (7) and a pump (4)
which supplies the extraction stations (2, 2a) with water
with a pump drive the speed of which can be preset via
the interface for outputting the speed setpoint value
(6), whereby the computer system (5) is connected to the
15 pump drive via the interface for outputting the speed

setpoint value (6).

18. Water pressure regulation or control system for water
pressure regulation or control of a pressure zone
20 comprising a computer system according to claim 17,
characterised in that the system also comprises a

pressure sensor which measures the supply pressure.

19. Use of a water pressure regulation or control system
25 according to claim 17 or 18 for the water pressure
regulation or control of the process and/or drinking

water supply in a high-rise building (1).

20. Use of a water pressure regulation or control system
30 according to claim 19, characterised in that the process
water network of the high-rise building (1) has only one

single pressure zone.



single pressure zone. 26 21. Use of a water pressure regulation or control
system according to claim 19 or 20, characterised in that the drinking

wat er network of the high-rise buil &i6ng (1) has only one single pressure
zone. 22. Use of a water pressure regulation or control system according
to claim17 or 18 for the water pressure regulation or control of the fire
wat er sudpl ¥sien od [ girters @ dagisudieng ERLati®n e qinta adatsers tmessur e

regul ati on ar .r t a rdi t | ai , racter,i in that
the fire wa%ech%%e%%L\Ang;r l}:%é%l{%h%n ﬁll(égﬁgjr :}gé %ﬁll%l%ér%z%ﬁeqﬂgs? gcnedye ?ﬁ% single
pressure zome.ink5 n2¢d waPrees swteraredudt ithre dehee ifser baarlddimg @ut Hawe net hod
according to qne of cl.ai 1 to 10, characterised in that a water supply

pi pe conpri §&s Yat Pe&st Yoite PAGT-&tur®™\ral ve (10) that opens when the water
is féow ng upwards 20fromthe water pressure source to the water extraction
poi nt and al nost closes in the opposite direction because it conprises an
openi ng 2@onfUisguicdd & waggeh Par el eh ate SttH@ bietre ot @Bl lt ¢ Yges t hr ough i t

0 e, PPOLLR e o0 0yt U oTaTent) aned Loy Sfseian et
non-return vabvweatiseewnr aohiieoupsttr eam fliow diateat isoippl f rHemapraEsgin e in
excess of the pressure generated by gravity when the non-return valve is
cl osed. 30 rise building (1).
10
23. Use of a water pressure regulation or control system
according to claim 22, characterised in that the fire
water network of the high-rise building (1) has only one
single pressure zone.
15
24. Pressure reduction device for carrying out the method
according to one of claims 1 to 10, characterised in that
a water supply pipe comprises at least one non-return
valve (10) that opens when the water is flowing upwards
20 from the water pressure source to the water extraction
point and almost closes in the opposite direction because
it comprises an opening configured in such a way that the
water is able to pass through it in the opposite
direction to the aforementioned flow direction due to
25 gravity in order to release the region of the water
supply pipe after the non-return valve - seen in the
upstream flow direction - from pressure in excess of the
pressure generated by gravity when the non-return valve
is closed.
30

25. Pressure reduction device according to claim 24,

characterised in that the water supply pipe comprises a



27 plurality of non-return valves (10) spaced apart from one anot her.
27

plurality of non-return valves (10) spaced apart from one

another.



