"Apparatus for fire detection in an electrical equipment rack" Description
The present invention relates to an apparatus for fire detection in an

alactrical  aoiinment-raclk - comnrielaet
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communicates with. the electrical equipment rack to be monitored
through at least ppessucfieriepéningoand dhebughcwhiphpanrepreséhtative
air sample is drawn from the electrical equipment rack to be monitored,

an early fire detection module having at least one detector unit for

detecting at least one fire parameter in the air sample extracted through

the suc- tion pipe system, and a controller for issuing a fire detection

signal in response to the result dEYeEtERFRfith the at least one detector

unit. To be understood by the term "electrical equipment rack" as used
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etection of course also includes detecting fires which have already devel- )
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develaping,firs jn.the somalled- pyabitic,Rhase.durinawhieh dhel matarial the suc-

being heated, e.g. cable coilings, are already emitting smoke aerosols. b
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measwaklechangesindheMdeinily afandncipient 2 fire such as e.g. the
ambient temperature, the ratio of solids or liquids or gases in the ambient

air (accumulation of smoke as particles or aerosols or vapors), or the ambi
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electrical pewat plants-placeraorespondinglydighcmpdrtanceic control racks or
even telecommunication racks. Furthermore, “early fire detection” in the present de-
scription refers to the detection of a fire while still in its incipient phase whereby
carly fire detection of course also includes detecting fires which have already devel-
oped. It is, however, the objective of early fire detection to detecta developing fire
in the so-called pyrolytic phase during which the material being heated, e.g. cable
coilings, are already emitting smoke aerosols. The term “fire parameter” refets to

physical variables which undergo measurable changes in the vicinity of an incipient



on fire prevention. Yet there are often only just a few or even
singly-positioned net- work or control racks to ensure most of the working
operations. Hence, various dif- ferent depart-ments of a company will
make use of centrally-operated network racks or individual control racks.
Regardless of their great importance, thesg equipment racks are
frequently situated in areas unmonitored by fire alarm systems. These
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racks to its absolute minimum or even circumvent it alto- gether, very high
requirements are placed on fire prevention and should include ear- liest
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install such a system. This has the consgéquence that retrofitting an
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‘Furthermore, a fire detection system installed oh a housing cover often

liegsisfection, disconnecting the power supply, and fast as well as residueless extin-

guishing of the incapient fire.

An apparatus of the type cited above is known for example from DE 10 2004 048
233. The known prior art system comprises an apparatus for early fire detection
which consists essentially of a fan unit and a detector for detecting a fire parameter
using an air sample extracted with the fan unit. Specifically, it is provided to arrange
the early fire detection apparatus above the housing of the equipment rack to be
monitored, whereby the fan unit can draw the representative air samnple out of the

cooling air flow for the equipment rack.

Problematic to such a solution however is, on the one hand, the relatively large over-
all height of the fire detection systerm. On the other hand, for various reasons, it is
often not possible or only possible with great effort to arrange the fire detection sys-
tem on the housing cover for the equipment rack to be monitored. There is 1 fact

oftenn not enough installation space available above egquipment rack housing covers
g P quip 2



ensure a sufficient dissipation of heat for the electronic or electrical

components integrated in the equipment rack such that the operability of

the components in the equipment rack is affected. The known fire

detection system is also only suited to a limited extent to simultaneously
monitoring a plurality of separate electrical equipment racks. Given this
background to the problem posed, the task which embodiments of the
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tasks are solved in accordance with embodiments of the invention by an
apparatus as specified at the outset for detecting fire in electrical
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IS configuréd as a rac mount be inserted into the electrical equipment
rack to be monitored, characterized in that the rackmount comprises a
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configured as a modular
specified at the outset for detecting fire in electrical equipment racks in that the early fire de-

tection module is configured as a rackmount to be inserted into the electrical equipment rack to

be monitored.

In accordance with a first aspect of the present invention, there is provided an apparatus for fire
detection in an electrical equipment rack, comprising a suction pipe system which communicates
with the electrical equipment rack to be monitored through at least one suction opening and
through which a representative air sample is drawn from the electrical equipment rack to be
monitored, an early fire detection module having at least one detector unit for detecting at least
one fire parameter in the air sample extracted through the suction pipe system, and a controller
for issuing an early fire detection signal in response to the result detected with the at least one
detector unit, wherein the early fire detection module is configured as a rackmount to be inserted
into the electrical equipment rack to be monitored, characterized in that the rackmount comprises

a plug comnection, by means of which the at least one detector unit configured as a modular



3a component self-connects with the suction pipe system when the

rackmount is inserted into the electrical equipment rack. The solution

according to embodiments of the inventian exhibits substantial

advantages over the known and above-specified fire detection system.
9N the one hand, separate Sttiction piget%\/st m i‘j rovided which can .
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elmtbeahegumiporad @rid which communicates with, i.e., is fluidically connected

to the equipment rack to be monitored through at least one suction

opening advantageously disposed in the ceiling region of the equipment
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or the at least one detector unit provided in the early fire detection
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rack. This in particular also enables an electrical equipment rack to be
particularly economically and simply retrofitted with an early fire detection
system. A further advantage can be seen in that the essential components
of the electrical equipment rack-fire detection apparatus according to
embodiments of the invention, and in particular the at least one detector
unit, can be configured as modular components. Considered "modular” in
the sense of embodiments of the present invention are in particular
functional components which can be added or removed as needed to the
early fire detection module configured as a rackmount based on the
"modular design principle” without requiring extensive restructuring to the
layout of the fire detection apparatus. It is thus obvious that the modular
design to the inventive fire



detection apparatus particularly facilitates customized solutions.

Advantageous further developments of the apparatus according to

embodiments of the invention for fire detection in an electrical equipment

rack are indicated in the subclaims. One preferred realization of the

solution according to embodiments of the invention provides for the

rackmount to be a standard rack having an overall height of JU. As also
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inserted into the electrical equipment rack. This thus may yield a
forfitredaeeiosimpleclectrical equipment rack are indicated in the subclaims.

One preferred realization of the solution according to embodiments of the invention provides for
the rackmount to be a standard rack having an overall height of 1U. As also generally under-
stood in the field of event, laboratory and shelving technology, the term *“rack” or “rack-mount”
refers to a storage rack in particular for electrical devices having a standardized width of 19
inches, with which tie individual devices mountable into the rack have a front panel width of just
over 48 cm. A height unit (U) is specified as 1.75 inch (4.45 cm). A standard rack is a
standardized 19-inch rack according to the EIA 310-D, IEC 60297 and the German Institute for
Standardization’s DIN 41494 SC48D, whereby any given number of devices can be mounted as
long as they also correspond to this specified standard. Standard racks for servers in computing

centers of a height of 2 meters usually offer a net area of 42U, whereby



to operate and modularly-configured solution which enables replacing or
retrofitting a conventional electrical equipment rack with such an electrical
equipment rack-fire detection system. Different solutions are applicable in
technically realizing the plug connection. A particularly preferred
embodiment provides for the suction pipessystem to connect a plurality of
- electrical equipment racks to be monitored, whereby the suction pipe
theysstem atenmaviinicate sn withcthéhindividdiatientnitanes mlectsicabequipesibns with
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the suction pipe system is used to extract a representative air sample
from each respective electrical equipment rack monitored which is then
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eléctatatticakequipment racks to the early fire detection module. The
particular advantage to this embodiment is that the inventive solution also
allows for a plurality of electrical equipment racks to be equipped or
Osubséguéritiyheetiofiftganwitroimheanpiire detediigntsystbodiineats of the invention
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component in the early fire detection module configured as
A particularly preferred embodiment provides for the suction pipe system to connect a plurality
of electrical equipment racks to be monitored, whereby the suction pipe system communicates
with the individual monitored electrical equipment racks by means of at least one respective
suction opening, and whereby the suction pipe system is used o extract a representative air
sample from each respective electrical equipment rack monitored which is then fed to the early
fire detection module. According to this embodiment, a plurality of electrical equipment racks
can hence be monitored by one single early fire detection module configured as a rackmount. All
that would be necessary in this regard is extending the suction pipe system, i.e., laying same into
the additional electrical equipment racks to be monitored and providing the corresponding
suction openings. It is of course also conceivable to provide for a plurality of separate
independently-acting suction pipe systems, whereby each individual suction pipe system

connects one electrical equipment rack or a group of



a rackmount (as needed), continues the simple and modular design of the

inventive apparatus. It is of course also conceivable for the inventive

apparatus to extract the air samples from the cool- ing air flow for the

monitored electrical equipment rack so that a separate fan module may

also be dispensed with as need be. In a particularly preferred further

development of the latter embodiment in which a fan module configured
elastacap edulpinosmpsén enthenduto tro Hatsksi by trehdoniiretleriscplovidedifage to this
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through the suction pipe system, the early fire detection module further
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suction pipe system, whereby the exhaust module'is actuated by the

costrelieraVREt 46 at least one detector unit detects at least one fire
parameter in the extracted air samples. By providing an indicator element
to identify the location of a fire in one of the monitored equipment racks
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through the suction pipe system - preferably continuously - from t
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e air sample extracted through the suction pipe system, the exhaust
berbereptedpieiasasedHs-air previously suctioned in and located within the
suction pipe sys- tern. Representative air samples are subsequently
extracted anew throu%Hh the suction pipe system from the equipment rack
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configured as a modular component and controllable by the controller is provided for aspirating
the air samples from the monitored electrical equipment rack(s) through the suction pipe system,
the early fire detection module further comprises an exhaust module configured as a separate
component and controllable by the controller for blowing out the air sample drawn into the
suction pipe system, whereby the exhaust module is actuated by the controller when the at least
one detector unit detects at least one fire parameter m the extracted air samples. By providing an
indicator element to identify the location of a fire in one of the momtored equipment racks
and/or a communication means provided to transmit information regarding the development
and/or presence of a fire in one or more of the monitored equipment racks as well as the specific
localization of the fire in the one or plurality of monitored equipment racks to a location remote
of the apparatus, the equipment rack respectively, the solution according to embodiments of the
invention is also particularly suited to the exact localizing of a fire when a plurality of electrical

equipment racks are being moni-



equipment rack for at least as long as necessary until the at least one
detector unit again detects a fire parameter in the air sample. In so doing,

the time it takes until the fire parameter is detected anew in the
newly-withdrawn air sample extraction is an in- dicator for localizing the

site of the fire or the site of a developing fire in one of the plurality of

monitored electrical equipment racks. The indicator element can emit a
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This preferred further development, which thus technically enables a fire to be local-
ized in one of the plurality of monitored electrical equipment racks, allows a particu-
jarly simple and economical retrofitting for individually detecting the origin of fires
vantage to this embodiment is that it not only meets the requirements for a simple
retrofitting of an equipment rack at concurrently low operating costs by means of a
particularly simple to realize and thereby very effective procedure for detecting and
localizing a fire and/or a developing fire in one of a plurality of electrical equipment
racks to be monitored but because the advantageous embodiment of the inventive
apparatus also localizes the site of a fire, new applications are created for electrical
equipment rack-fire monitoring units. In particular, there 1s hence now no need for a
plurality of individual fire alarms as otherwise used in individual electrical equipment
racks when monitoring a plarality of such electrical equipment racks.

By vittue of the fact that the fire detection and fire localization is based on an aspi-

rative operating principle, this feature to the inventive electrical equipment rack-fire



racks. Blowing out the air samples extracted and present in the suction

pipe system after the at least one detector unit detects at least one fire
parameter in the air sample sucked through the suction pipe system

results in fresh air then being present throughout the entire suction pipe

system, meaning air which definitely no Iogger exhibits any fire

parameters. After the air being blown out, new representative air samples
dftostitheapfacthicalsequipment seckiair ahthen individlallyndrpaitbredof, for example,

Siagtcal ﬁ%ﬂﬁ}%@&@ que fsgn?ﬁgﬁvf%!rng@wg answ.fromyth %H}Q;Mgfféémpm

electrical equipment racks through the suction pipe system. An essentia
rapkpebloatinsiofl fiserdepatsp mericisdiaad treseohirdilersisdesinedyssagiier the at

1R MBASKEE RGPS G Rhds SRSREETHENPRSE AP AEINGHIIMRKed through the

values, until the detector again detects a fire parameter in the air samples  ~
SeHitHoREd iRy HetEdhiRrthaifedSuBRBE Brisesy stermehphisthintetirspystion pipe
sisteMbsranRpthr-analizedihy-the contrelerimnhridey tarlosalizrdhe aitROhe air being
bFhe fire or the site of a developing fire, hased on the fact that each

RARiAUR! PRONTEYEr RIBERICH Gt e Ak isstERy sTurgpatifeck air of the
neistdnge fromthedal dediskonei platectackinit-angdals eRxiibils Aadinteolapseindividual
dependent on the sucﬂlgo%gge sxstem. One J‘%articular advantageous

elr%cztflglll%%t? AP TR TSte BB od i aHth RIS SR HE electrical equipment

rack-fire detection apparatus according to embodiments of the invention is

th f- forded,th rational feature of lpcalizing the site of a fir
Ay p ! DG
Ero%i%’é‘é‘ ngpt e %%ﬁ%?gﬂgﬁbﬂaﬁé&%%‘?%ﬁ é%%giﬁ%r% %*ré?&l?’ééso%%ﬂ%?g fiie'fan measure
timdehgldansrd ehes esdracistetnddede i dofreldtivrewithre, sighdiedaitedr byaingletects a

FAelReioLMRIL, Tﬁy%m;gﬁ%ses@t!;%fa&@allm%ﬁ%gawm'&ﬁ%&w& SRAUENGSES B&iem. This

realized in the inventive apparatus. In particular, this concerns an
tiRgipen detibenddcativarialy sybharbananhidisralianle fiedagelise tlonsénaf the fire or the

siRCalizatien isenableswith asuRstantially rackmey s cenligured s Mment rack

It would also be conceivable here for the controller to selectively .
IESihEc srdfsctirancebaipiient faek SPifsaitaisda'te vkt time lapse
despipmentiackontin pxdingwishing agent when a fire is localized in that
particular electrical equipment rack. In general, it is preferable to configure
the early fire detection module so that the con 9
One particular advantageous realization of the latter embodiment in which the electrical

equipment rack-fire detection apparatus according to embodiments of the invention is thus af-
forded the operational feature of localizing the site of a fire provides for the controller to be
designed to temporally coordinate the fan module and the exhaust module in correlation with a
signal emitted by the detector unit. This therefore also enables having all control sequences be
realized in the inventive apparatus. In particular, this concerns an independent and autarkic system
in which reliable fire detection and localization is enabled with a substantially rackmount-

configured system.

It would also be conceivable here for the controller to selectively disconnect an electrical
equipment rack and/or emit a signal to flood the equipment rack with extinguishing agent when a
fire is localized in that particular electrical equipment rack. In general, it is preferable to configure

the early fire detection module so that the con-



troller will emit an early fire detection signal in response to a detection

result returned by the at least one detector unit which will shut off the

power supply to the monitored electrical equipment rack(s). A further

advantageous realization of the apparatus according to embodiments of

the invention de- signed to localize the site of a fire provides for the fan

module and the exhaust module to be con%gured jointly as one blower
trofhichithamnges ésigififtodedirecticamin iesppose to a dapiroh signalk e‘ﬁomd by the at
i geneller: Jhis ihgredy achicyes a funherreduction in the gumber of  oment

adSBntal g components making dp theRRVERtRE AP parafle WHCK T i g1 pmen
raaklgantageously lowers the costs involved in manufacturing the inventive

apparatus. To further reduce the number of components comprising the

inventive fire detection and localization apparatus, the fan module
Adorfigurédraszadnioweiziti ardvethtoapeously configug edcasadifaenwithithe invention de-
515%}4@ %aiog;ciﬁ%atﬂg@l JH(}*}% '}%@UE@E% q{léhﬁrﬁggﬁu?ﬁggdaﬂg%@%ﬂ%t module to be

according to embodlments of the invention in w an module and
CepBzaNTalgsttin sdulecdte vonTigise ahppietty ikl Bloweirprovides fopctre to a control

s@lﬁy\’ﬁontaotp@ (%ﬁﬁ'@llé@mgsV%E@“Migmf%rwn&m& el mber of essential
direction. Of course, other embodiments are just as conceivable here. As

CQRRYIB Sl B\l R B A SRR M e o BiSRA Fratag s auely lowers the costs

et eamises. ndicalani@lappentaby means of which the site of a
detected fire in one of the monitored electrical equipment racks can be

identified. These indicator elements, for example a visual display or an
Tacfm:lﬁ‘éif: signal, manrinmbﬁspﬁse@i@nlmﬁsfaﬁezmatﬁgoilihexﬁiﬁﬁtvkzaftle detection and

ment rack. Additionally t lace of the lndlca or elements, th
R R i SIS SN AR AR (AL omeored o o

famﬁotmammaasfr.@gmﬂs the onset and/or the presence of a fire in one or
more of the monitored equipment racks as well as the specific localization
of the fire in the one or plurality of monitored equipment racks to a
Al boshtronasaimotenoffitie deidicesdcrms:tncerntvalifipetalemimdystemmobiba invention in

WH[@H igllgt% qgg&[!(?tl: §£§t't99 BQ %9&%991@5@9(9“?%‘19@ jotﬂﬁyc % ”Rrﬁfé%‘ 18v1des for the

means thereby advantageous y allows either a wired and/or a wireless
blepmirubicafionissssibimy e isSap doa chereapBisdindlsiy fakedoneetieutse. other

cRblgRRiRNESRePHIRdSeRalvadisposed at a location

As described above, the apparatus according to embodiments of the invention comprises indicator
clements by means of which the site of a detected fire in one of the monitored electrical
equipment racks can be identified. These indicator elements, for example a visual display or an
acoustic signal, can be disposed on the face plate of the electrical equipment rack. Additionally to
or in place of the indicator elements, the apparatus can further comprise communication means to
transmit information as regards the onset and/or the presence of a fire in one or more of the
monitored equipment racks as well as the specific localization of the fire in the one or plurality of
monitored equipment racks to a location remote of the device such as a central fire alarm system
or a firefighter control station. Depending on application, the communication means thereby
advantageously allows either a wired and/or a wireless communication possibility for issuing a

corresponding signal as needed to at least one associated receiver disposed at a location



10 remote from the inventive apparatus. Such a communication means
can itself, of course, also be externally controlled, for example in order to
change or test the operational status of the apparatus. IR technology
would also be applicable as a conceivable communication medium. It
does, however, need to be emphasized hgye that the providing of such
communication means is not limited to the embodiments of the inventive

resnat it SHUIPYAERC e HateT oD pRAPEIILIFAT QPR R S ESRIE 1T 2ti61§: also be

eﬁehﬁﬁ?dcg&lmﬁ:&pﬁi?n@;!aﬁﬁ gitif?ﬂﬁ»ﬁe@ﬁ‘i%ﬁaf?ﬁé"&e ﬂ@@%ﬁ%ﬁ&f&meﬂﬁtﬁ of the
the extracted air samples. Rather, the conceivable equipping of an early

e eteditahtRe Witrsads BoRMin st tRvabs cRRBRNERHWenedium.
realized for example with an interface between the controller and a
central control for the computing center, is in principle understood to be a

lygloets hOWaEh SREAIThEG RPN Forsre Bra R Rrdf SRR bidfhgommunication means is
ntempeeatiy ealanmsi whendhecinventive lecitigal potiement-ticdatecii®nraus in

pparatys is provided with temperature sensors) or notifications of

1 4 T ER QBN RETR 7 b TP A WOTHEE HEig iesurement
oEthetneicsiynakiransmision, WithendGRHUP @SRt atacplotbeolsQttier module
Wil %H%{‘ Eo%{l‘fqm%fﬁ%%“}{ Sn‘?%a%l;s%ﬁ?{‘ Sgévﬁb!%aﬁ(%ﬁ ) B%‘élt'f'r‘éavﬂ%np{&fﬁ{é%%ce between

embodiment of the electrical equipment rack-fire detection apparatus
tlecoorditigr tonthe énveritiomiprolddés famthgiagr flowenfithe gimsainplederstcod to be a
b%ér%&lﬁ%i]{t%}‘%‘ gp&rsHﬁcg"&ﬂfapdpaﬁalc‘%%%tt?r\%?amg@t%%%el?XtLEQ %%H\?then the

monitoring module controllable by the controller and configured as a
inyrsdikarleeimab AeHPITRTS ter dRestiono PRISIRTES nfoplNaded rMilieWiesgiire sensors) or
nBiaVIdes ior thesarlydire deirationinodule ;aftm&;@f\é?aﬂ%\sﬁ@mg%aﬁ%g an Ethernet

Conceivable for examr%le here would be for the air flow monitoring module

signiletarmielotoriEkanpléicontmiiolishia praTroly SHEedolgifme & of course. also
Sanpies mthe suction pipe system. When the determined flow speed falls
outside of a definable range, i.e. deviates too greatly from predefined
default values, the controller of the early fire detection module issues the
ACQErEsPiandipg fatesine(hnaliuneti am) it ik devalepment AGAIRVES: detection apparatus

art('icularl high reliabilit .and accuracy for the fire det?ction apparatus. \n .
according to %e venti né:nfo 155 or% ¢ air tow of the air sanagy ¢ oxtracte t(l}r.outr %18 suction
oraer also have Ire detection apparatus according to embodiments
pofethatinventiombatapplicableiaSoamapparaiy siédn exiinguaishiadfikseinontroller and
ccenll%%mgg' Iase g R{Q@%?%g%%%%b%pfﬁis air flow monitoring module can likewise be provided in
the early fire detection module of the inventive apparatus. Conceivable for example here would
be for the air flow monitoring module to determine - for example, continuously - the flow speed
to the air samples in the suction pipe system. When the determined flow speed falls outside of a
definable range, i.e. deviates too greatly from predefined defauit values, the controller of the early
fire detection module issues the corresponding alarm (malfunction). This development achieves

particularly high reliability and accuracy for the fire detection apparatus.

In order to also have the fire detection apparatus according to embodiments of the invention be

applicable as an apparatus for exiinguishing fire in electrical equipment racks, a pre-



11 ferred further development of the invention additionally provides for an
extinguishing gas mechanism controllable by the controller to introduce
extinguishing gas into the monitored electrical equipment rack(s) after a
fire parameter has been detected, whereby the extinguishing gas
mechanism is integrated in the early fire detection module as a modular
f&?gp %Hﬁé}t S’erveﬁé?gm%{r%‘? %anﬁpégé(ggt%ar(ﬁﬁléu R? néroupc%sag&agﬁagﬁ%‘é%ishing gas
this embodiment are obvious: this solution not only provides optimu
nedritsAngeblieldbls Ay dbiditioristieptitniniepretectiorepibive efécirieathe monitored
RApMaNfacks tis mepitated, ANd.dogs Sp-ndepende W@Bfrhﬁe extinguishing

spatial dimensions to the equipment rack and the space available
shetireBH iR fhdRieBtiNg Be e urida s ey atulafict Bodyar component or
cSRlatiRG accoreingde emkasiments.of fagdhednveption imuichinAdgiians: this
to fire detection, fire extinguishing is also provided for the electrical _
YU R RS RS Y IR RS M BRI AP H OO AR HP W E By aprotection of the
cRlettdCa) epuipmeats ack-casnnersubsaquently relspfitteswithasughfisnensions
td(?\tecticm ang coigtrcg gystem With?l& cg‘r%atructi?nal feasures and, a%oXe g
Al SLERBTCEY. Rprerersd Te i atibm o thE Tatet sfbodnfarigne the ceing.
Inhickeihe ihyesitivierappardiysthasiadiextinglkhiny gasmiechdattismeddition to fire
o TR ER % B AR AR netsep gremety
floririvonitorech onatleabtratnone Hertacel toeiplentricak egaipmensgaciditoetrofitted
W% meRitored JesRRGHYRL . AR R NG L A EHIRGUIRHANES and, above al,
cylinders. This solution is particularly space-saving. The term
eeanqinigaishing gas” is to be understood in the present context as both
chemical extinguishing gases such as, for example, FM 200 or Novec
1230, as well as all inert gases where the extinguishing effect is known to
eI iREd SFRHEARINGT tHE IR e A RBIInith & Bt fh 1SR O ARSREgIUS has an
ditpolibnile ambierhalisro sy g6 SISt ot appiny: ABUdBitrRgER, Z0%euishing gas
o%%%e.n, 1% argon agd O-IO % C%IQP” 1diQ).(ide, this com ositi%n in the least
) ‘E‘%’Pé"f%%%a- BPES R IZES (W SCEF S HBUSIBAIG ik°dupiaersh or ot least
icontihutal hbnegjechicaldditipmof arvlextinguishinggassisuchethatttieably in the form
yen conientdips 19,2 alle below 524,y valume, Depending on
application, nitrogen, argon an cafhon dioxide are prlﬁiarily used as inert
gas extinguishing agents. While

The term “extinguishing gas” is to be understood in the present context as both chemical
extinguishing gases such as, for example, FM 200 or Novec 1230, as well as all inert gases
where the extingaishing effect is known to be based on reducing the oxygen content in the air at
the location of a fire, While ambient air normally consists of approx. 48% nitrogen, 20% oxygen,
~ ~ 1% argon and 0.03% carbon dioxide, this composition in the event of a fire - or to minimize
the risk of a fire developing — is subject to continual change by addition of an extinguishing gas
such that the oxygen content drops to a value below 15% by volume. Depending on application,
nitrogen, argon and carbon dioxide are primarily used as inert gas extinguishing agents. While
argon is preferably used only to flood partial areas due to its relatively high density compared to

nitrogen and drier ambient air (e.g. in raised



argon is preferably used only to flood partial areas due to its relatively high
density compared to nitrogen and drier ambient air (e.g. in raised 12

floors), carbon dioxide takes on a special significance as a traditional
extinguishing agent for non-enclosed facilities. Because of its toxicity,

caution is required when using carbon di%;dde in closed spaces. The

main field of application for nitrogen is in flooding entire rooms as well as
floodingudnel dsed faehities: Therefdreignifrogen s theadptimirextinguishing agent for
n%t-'él%'rﬂ?@ Qﬂ:ﬁx@i@ﬂ%@&&% 19t }8ch%§l§c§obrﬁiapr%rtﬁ?}é|@ 1e?;r%£%{£e.;g1pb011 dioxide in
realization of the apparatus according to embo iments of the Invention
afhsishspadsivildia fire dovdroflisngy forictiofPimiaddition to flredetettion rooms as well as
RIRAAESIALINP iEiRaISHng:qas MARANSTHIONANR AN HHNAYEN Wene in e
gas generator which produces a gaseous extinguishing agent by

ejertilcel ¢&§etion in the event of a fire, in particular by a predefined

oxidation of combustible materials. This inventive further development

does away with the need to store the extinguishing agent in a . ‘
HigHIprady Rt yRrdatias of ibsrarati ot protne & Tt s He ffaihe invention
Hreenl Biginpaiticriar sersiderabhruedusesthgsspaliahdinneesion BhRies for the
extinguishing gas mechanism such that the extinguishing gas mechanism
TSR ST AT AP PR 8" WA g SpesTERTGh i R arf e @ gaseous
deleatiommeguleor cenfigliredasnisapa@igrackntaunts yhesaby bn theredefined
latter. case, the rackmount qf the. extinguishing gas mechanism is of but,

GRS SESA RHE TRSHBAICRS 5 ST O, 05 R AR (SFarafpgg s the need
reglizatiorrxthewdsttingagshing glaghrecharigm cgindalse canipieel ant produced until

eIy }%n%[%t o4 B%{!Qﬂﬁ%nss?d%%ﬁ? P&ggagc%g %Eét'n@a‘f'ﬁ?}%@gs_ %Stgsfhénextinguishing

I
aﬁ}aé}(t:itl:ll%ar nitrogen, water and potassﬁﬁm compouﬁ&s, by means of
ghensidahrenction trig derewtimuhbiay e vtddirenTte five ddyvemathlydotsgrated as a

&%@U@%ﬂ ) QJ etll&q 1? %ﬂg‘%!;‘?hﬁ?& a0k QQ&{HI%%FAI&% gQ;reH‘%,%Ué‘éga?a'?éj rackmount,

efficient extinguishing of a'fire which has broken out in"a monitore

whsethicab éeuipfremseadhe ardetstrddisyeiisanshoiseamihgeismels of but small
(q%;ggt%%@jt. Fire-fighting procedures which are based on an

extinguishing gas generator or on an aerosol generator are in particular
extremely

Alternatively or additionally to the latter preferred realization, the extinguishing gas mechanism

can also comprise an aerosol generator configured so as to produce extinguishing gases, in
particular nitrogen, water and potassium compounds, by means of chemical reaction triggered in

the event of a fire.

The two advantageous realizations of the extinguishing gas mechanism allow for the quick and
efficient extinguishing of a fire which has broken out in a monitored electrical equipment rack
and detected by means of the at least one detector unit. Fire-fighting procedures which are based
on an extinguishing gas generator or on an acrosol generator are in particular extremely
environmentally friendly. The reaction process in the extinguishing process, preferably based on
potassium compounds or inert gases, in essence guarantees fire control without the usual
consequential damage associated with water or foam. Particularly when fighting fires in

electrical equipment racks accommodating electrical and/or electronic components, such



environmentally friendly. The reaction process in the extinguishing
process, preferably based on potassium compounds or inert gases, in
essence guarantees fire control without the usual consequential damage
associated with water or foam. Particularly when fighting fires in electrical
equipment racks accommodating electrical and/or electronic components,
such 13 consequential damage has the po][éntial to be devastating. In
additiprnushtambased orkfeamthasest fisefightingrirequantlyeadstod or foam-based
@ollgjéhng of the environment. As mentioned above, the overall height of the
A SHIvREApgArat S RAh BRYEE IS IR SHEBIR By using an
extinguishing gas or aerosol generator as the extinguishing gas

echanism, which additiopnally emhodies afire controlling functionality. In
SR A e e Hvg BRI MO B Patiular
tiyatsng espotisguichargdetectionaas Wiissued:byhthexdt deabingna deteataism, which
Hilan RALedetretion sianal i emiigd by the controller, by means of
which the power supply to the monitored e &ctrical equipment rack(s) is
first switched off and by means of which the extinguishing gas mechanism

is suksaay ?@H%@F;eﬁi%Lg&%ﬁgﬁléstl%aeﬁﬁ\{%%jdé{é&f&eﬁ]%tﬂ@(\jéﬁcﬂsnh%rfﬂr}fe@%%nse t0a

o

and accurate functioning as possible for the previously-cited
deisriiviaisedtis TRt tiretidrspraentstesitiatieatresl dueintsetinr aiekal is emitted by
@BR3KBHIR AE¢ ARG OB e eSO e nvention B MG APBEE AL rack(s)

the functionality of fire detection, also the functionality of controlling fire is
‘6r%K?FoSé’HECBFfb%%&E%Wa‘ﬁ?@‘?éW&b’f&‘?ﬂ?é“ﬂé‘*ﬁ%&%ﬁ‘aﬁa $hemeekRsmAS subsequently or
{mmpataiwie-eantielied ignition device is preferably provided to trigger the
extinguishing gas mechanism upon a definable temperature being

exceeded. This type of ignition device could, for example, consist of
Inlifetentdenperatunersiasars! vubialventibarcaingspopoikglssiBnahin gheiously-cited

vent of a fiige ith%r (o the ¢ ntrgllt?r provideq in the earl}/ flf;e detection )
advaitageous urtﬁer evelopments ol the ‘electrica cqiipment 1ag )ara%us chcordmg to
module or to the extinguishing gas mechanism In oraer aclivate
cygickaxtirig wisHingryasionechahismapOnfthe dthdningindslitwweauftealisebin, also the
rEoaesMAIS ar e etinguishing 9as meshanism g be. eaiippedwitha, . g 6
bipolar plug connection for an electrical start and a temperature-controﬁ)ed
RIS L(tHeprREsEY Fopseladtivenioon THisitermpepstimebbontrokaiduse isigger the
AeHYReh 25300083 upon a definable temperature being exceeded. This type of ignition
device could, for example, consist of different temperature sensors which emit a corresponding
signal m the event of a fire either to the controller provided in the early fire detection module or
to the extinguishing gas mechanism itself in order to activate said extinguishing gas mechanism.
On the other hand, it would also be conceivable for the extinguishing gas mechanism to be
equipped with a bipolar plug connection for an electrical start and a temperature-controiled fuse
(thermocord) for self-activation. This temperature-controlled fuse is activated as soon as the
predefined temperature is reached. Due to the special design, the extinguishing agent

automatically disperses onto the equipment to be extinguished after the extinguishing procedure

having been triggered.

To have the dispersal of extinguishing agent produced by the extinguishing gas mechanism be as
optimum as possible in the individual monitored electrical equipment racks in the event of a fire

and in order to attain a selective introduction of extinguishing



predefined temperature is reached. Due to the special design, the

extinguishing agent automatically disperses onto the equipment to be
extinguished after the extinguishing procedure having been triggered. To

have the dispersal of extinguishing agent produced by the extinguishing

gas mechanism be as optimum as possitp{e in the individual monitored

electrical equipment racks in the event of a fire and in order to attain a
ageectitvedripedi {ietishiphextirmybishing e ddgentiitce gpeuificakuipmentumstances
diGle PLATRNR-RlSRecliG SAUIBMERHAGKS. (A3 CHLUMARRCES. HILRIS) Angured for

advantag.eous.e.mbodiment of the apparatus according to the invention
feeRARfEREY foiTive Kofitdiircharitibhcocirartete et shmgHirdinsosnpriswsy dine system

VNGB BIAGBASEH PRI DAY SieMaMhichigoBRERER iR £XHRGH SR Gipment racks
gas mechanism with the monitored electrical equipment racks and

afr B tvItAP e By HEAmRg Y B HrodUse i bs e Usting &rsHnsehgaigm can be fed
tenBehanismcandadedqioptheingividuahelectiical eauipme i iasks indh8onceivable
event of a fire, It is of course ﬁlso. c?ncei\_/able for each jndividual

Rt Bl BT BinGH I S B Uicatba t Hisdgilatsd o o s
cextingthishing gapsulpplylinensyisieler io argdes iodaablesapstleciverpuppliye agent to
i;?c{i ﬁégzﬂge é% rleﬁ gﬁ&(}—a% to rincdividual electrical equipment racks. With

respect to the sys em rehaeblﬁ'y of the solution according to embodiments

of the invention, it is finally provided for the apparatus to have a plurality

\/@lftl?iaeqé{eg{ ?Oqﬁé%(?yf%gl %RQH iﬁ? <¥¥ %le(lglgult'?mpzﬁrc%l}lginﬁe %CQH%%Q?HQ%I%] e invention, if

_detector unit and a preferably jointly-shared controller, respectively an
iselppfifire Qéded fiortimepriatiattnyg & eantrelier drvdrly pluratigcofderaites working in

phRitsI VaEkinghip-RETal ek ibers Ry spid rantolla isconfiaired,suth thabectively an

depending on the respective detectionresult returnéd by the detector =
Yt rarresiRrire i danive srprarieemitealerlnirishiasepeiestppayin parallel,
withe, manitarash giectical @aRMent rask(@hangier Actuateaictive detection result
exgiréauishin%f%as mechanism in_order to introduce extinguishing gas into
THHERORtOStFE R RN &6 ST Faties) wwwﬁ%ﬁiﬂ%ﬁﬂww the power supply
tcarceivabiedheredugonfigiietha contmla seusdueaitameady iie mechanism in
d tﬂectiop.sg' nal when any res ectilve detecto Lini'[ returns, a detectjo
order 1o Iniro bllp]g #; é:

n
e eximguis as into %16 momtoEF F(Stlé?ﬁ %%W}E?H&%? ﬁé it would be

resuit inaicating a fre. pparatus accordi
pimyentidy denpartible ddy chavatterizee tynitsller so as to emit an early fire detection signal

when any respective detector unit returns a detection result indicating a fire.

The apparatus according to embodiments of the invention is particularly characterized by its
modular structure. An advantageous further development of the inventive electrical equipment
rack-fire detection and/or electrical equipment rack-fire control apparatus provides for the early
fire detection module to exhibit a plurality of receiving elements for receiving the module
configured as a separate component and provided in the early fire detection module, whereby this
module provided in the early fire detection module and configured as a separate component is
configured in particular as a plug-in moduie which can be inserted into the receiving elements.
This enables the construction of the apparatus according to embodiments of the invention to be

based on the modular



modular structure. An advantageous further development of the inventive
electrical equipment rack-fire detection and/or electrical equipment

rack-fire control apparatus provides for the early fire detection module to

exhibit a plurality of receiving elements for receiving the module

configured as a separate component and rg)vided in the early fire

detection module, whereby this module provided in the early fire detection
ndeigle anc-gapfighied as a.separaie compeneds senfigueddnn manufacturing
p?rticular as a plug-in module ng:h can be inserted into the receivin

g .
STABREL ThRP BREES e ROri8fGEhith BF thé 8 pPaTHed SeaBring Torealized
embogimefitssofittiednvention to be based on the modular 15 design
principle which, on the one hand, lowers the costs involved in
manufacturing the inventive apparatus and, on the other, enables an
eftectivBcand easilysrdalizedrusersspécific;setatian] cEhefolloywing malt crnbodi-
make.refeience (o he figures in deseribingpreferred embodi- ments of the
inventive apparatus in gggater detail. Shown are: Fig. 1 a schematic view
of a first preferred embodiment of the appara- tus according to the
igvgation.in the installed state, whereby the apparatus is config- ured as
an electrical equipment rack-fire detection apparatus; Fig. 2 a schematic

view of a second preferred embodiment of the ap- paratus according to

thg iavention in the ipsialled.slatg, whereby e, ARRAIAMS S, GAMIGWEN e appara-

as an electrical equipment rack-fire detection apparatus having the addi-
fishatcRINEES hal R dftempretdiuFbdemetion stempetaireysdnsingaratus is config-

tespegtivel-Fig. A apshematicview:ofrdhird preferred, gmbodiment of
the appa- ratus according to the invention in the installed state, whereby
the apparatus is con- figured as an electrical equipment rack-fire detection

agparatus having the additieral,functiopalities oftlemperature,detelion:f the ap-
and fire contrgl; Fig. 4a a perspective partially sectional view of a _
ALpIUS ACCOL d éhe nvention in the stafled state, whereby the apparatus is

contigured as an electrical equipment rack-fire detection apparatus having the addi-

tional functionality of temperature detection, temperature sensing respectively;

Fig. 3 a schematic view of a third preferred embodiment of the appa-
ratus according to the invention in the installed state, whereby the apparatus is con-
figured as an electrical equipment rack-fire detection apparatus having the additional

functionalities of temperature detection and fire control;

Fig. 4a a perspective partially sectional view of a rackmount in which a

preferred embodiment of the early fire detection module is integrated;

Fig. 41 a perspective partially sectional view of a rackmount in which a
preferred embodiment of the early fire detection module having two detector units is

integrated;

Fig. 5 a perspective view of the rackmount according to Fig. 4a in the

closed state;



preferred embodiment of the early fire detection module is integrated; Fig.
41> a perspective partially sectional view of a rackmount in which a
preferred embodiment of the early fire detection module having two
detector units is integrated; Fig. 5 a perspective view of the rackmount
according to Fig. 4a in the closed state; 16 Fig. 6 a first conceivable
embodiment of the early fire detection mod-"ule in a separate

representation; Fig. 4 assaliefiaativblsecondpreiarred embadimenttadhesn mod-

fir?t em- bodiment depicted in Fig. 6 of the early fire detection module in a
e 11 I% scga{ate rePJEeientatﬁn; . :
separate represent tation; Fig’ 8 a perspective view of a

modularly-configured detector unit as inserted into the early fire detection

nodule of Fig. 7 in a separate representation; Fig. 9 rspective view of
arp ﬁbdularly-gonfigurﬁér(lj 2Eﬁa?:eﬁz/}le%( "565% Cr?l%((itjp U gégéef%gré}f}e(gfﬁg té)e%éﬁ)% it
detéctiontmogigle biFite. Binfalse patatbrepresenta-riodukign 1G@arate represen-
Qg&g@gctive view of a modularly-configured filter module as inserted into
the early fire detection module of Fig. 7 in a separate representation; and

Fig. 11 a perspective view of a modularly-configured air flow monitor- ing

mgdyle as inserted iQ%}Qg@@ami@%d%%%ﬁmﬂ%u&Bﬁgége3 N Rctor unit as

separate rep resentation. Fig. 1 shows a schemati¢ view of a first
preteirddremBuurarbhtior decapparardule ofdtiging it aveiavsntion manetion;
installed state, whereby the apparatus is configured as an electrical

equipment rack-fire detection apparatus. The electrical equipment rack-

firg (Esetection appardtBS EREMIYE ZieWcabh pipd Yysterr 2 WHICH évmffediauat mod-

pluralityserted into the early fire detection module of Fig. 7 in a separate representa-

tion;

Fig. 10 a perspective view of a modularly-configured filter module as
inserted into the early fire detection module of Fig. 7 in a separate representation;

and

Fig. 11 a perspective view of a modularly-configured air flow monitor-
ing module as inserted into the eatly fire detection module of Fig. 7 in a separate rep-

resentation.

Fig. 1 shows a schematic view of a first preferred embodiment of the apparatus ac-
cording to the mvention in the installed state, whereby the apparatus is configured as
an electrical equipment rack-fire detection apparatus. The electrical equipment rack-
fire detection apparatus exhibits a suction pipe system 2 which connects a plurality
of adjacently arranged electrical equipment racks 100 (in the embodiment as shown,
a fotal of five electrical equipment racks 100}, whereby the suction pipe system 2
communicates with the individual electrical equipment racks 100 to be monitored
through respective suction openings 2'. The fire detection apparatus according to
this embodiment moreover exhibits an early fire detection module 10 comprising a
detector unit 11 (to be described below) for identifying at least one fire parameter in

the air sample drawn through the suction pipe system 2 and a controller 12 for emit-



of adjacently arranged electrical equipment racks 100 (in the embodiment

as shown, a total of five electrical equipment racks 100), whereby the

suction pipe system 2 communicates with the individual electrical

equipment racks 100 to be monitored through. respective suction

openings 2'. The fire detection apparatus %cording to this embodiment

moreover exhibits an early fire detection module 10 comprising a detector

wing; 1 (folhedeserbed below)! faridentifing atdeastonerfiselparameterin the de-

the air sam J;a]?_rawr] through the suction pipe system 2 and a c(g)rf]troIIeE1 i

1946t ‘e”rlﬁft{i TiFigr BIY R AHY Tifs QRTARTS A SI SR TS POREE T H Hastabtian

regult! netunireddoy{herde:! tegigsruaii: HcIRdpie sentative aif Samplesareipe system
S ively extracted-from the.indi- vidyal.monitored electrical equipment

R e T e o s S o oo

detectidivnodules 1 confilperedaicbeiimsented dss d t8ok- Ivounhtodtdn

one of the electrical equipment racks 100 to be monitored. Fig. 2 shows a

schematic view of a second preferred embodiment of the apparatus

Hesotdingato avsleverttion it thé dnstalied wtelte;rwherebydhecap pdrdtus iparatus

ggms%g%%@m@@ﬁ%%e@w B@&ﬂ&&%zﬂ!%@%@ﬁ%}%@%@?{% is configured

having the additional func- tionality of temperature detection, temperature
MGRItDIFRE Fespeetiver Tk Bowkrentdiffersfrohrteceimbaditisntal func-

8bawRyn, Fignl By (e Intearalian: o iem AL 3 e RERSOTS JHe B e Qs em-
improve fire detection capability in the individual electrical equipment
beckaepodiffsrdimperafurebandsray rewd (8 e cahy Hhe wéerstion of tem-
pRedule 1onsespectivelydhecantplier I2omvided inthesarlyifirthe individual

%etection module 10 over a shared line. Of course, it is also conceivable -
iR ORI EMEBHHTENT HESFETE ARG So5 hor HaVE Eatlt carly fire de-
iadividuabaquipmentfaekd0p e eaupped WithradRperatre Senser Héicction
Fig. 3 shaws a schematic view of a third preferred embodiment ofthe .~
AL G AR o e TOSFABH Y 1 AT SATE whLHEb) tgom e

apparatus ac-"cording
apparatusis dgnfiguted Bg. an-alecisichhequipimentirddk-frejdaiestionack 100 be
aCPLparaEys hﬁvin the additional fqution-

equipped wit .

N a wmperature sersor
Fig. 3 shows a schematic view of a thitd preferred embodiment of the apparatus ac-
cording to the invention in the installed state, whereby the apparatus 1s configured as
an electrical equipment rack-fire detection apparatus having the additional function-
altties of temperature detection and fire control. This embodiment differs from the
second preferred embodiment shown m Fig. 2 in that in addition to the fire detec-
tion function, the electrical equipment rack-fire detection apparatus additionally ex-
hibits a fire controlling function. To this end, a (not explicitly shown) extinguishing
gas mechanism 20 in the form of an additional rackmount 100" 1s inserted in one of
the electrical equipment racks 100 to be monitored underneath the rackmount 100'
likewise configured as an early fire detection module 10. An extinguishing gas feed
line system 22 is moreover provided which extends between the extinguishing gas
mechanism 20 configured as rackmount 100" and the individual electrical equipment
racks 100 to be monitored. In the event of a fire, an extinguishing agent produced in
the extinguishing gas mechanism 20 1s fed to the individual electrical equipment

racks 100 through this extinguishing gas feed line system 22. Optionally conceivable



alities of temperature detection and fire control. This embodiment differs

from the second preferred embodiment shown in Fig. 2 in that in addition

to the fire detec- tion function, the electrical equipment rack-fire detection
apparatus additionally ex- hibits a fire controlling function. To this end, a

(not explicitly shown) extinguishing gas mﬁ?hanism 20 in the form of an
additional rackmount 100" is inserted in one of the electrical equipment

racks: 100 fgbenmeanitexesh sndeineath the-raskmount.d 00:e fkewise ckmount 100"
configured as an eatly fire detection modyle 10. An extinguishing gas feed

e SR DT FABTED e BFOVRR IR CH e KEH BRI hot e 10 as 2
extidglishingigas:smechanism 20 configured as rackmount 100" and the
individual electrical equipment racks 100 to be monitored.. In the event of

a fire, an extinguishing agent produced in the extinguishing gas
rhkelratisma0qsifed doithe individisalelectrigphequipmentdnacks FQPO 3, in which
iamah ibiseinouishing, gas. feed e, sysiem 22, Optionall conselvaple, . .
1.8 is not configuring the extlngwshln gas me%ﬁanlsm as a separate

teek fifouist-100 P rtascdepictetya bt rathermipedgratinghit intortheidarly fire mecha-
detection.medwe 198524 '9509%%rd%&’a{}‘98&%’311!19%&'8%%%% WP 1 mod-
rack-fire detection apparatus according to Fig. 3, in which apart from the

fite Hetuction frtctsiane) akeesdibitd the fumetorialfycof contion tirylfite,10 or
®nagREMQuUslyndicated SURPRAWHR NS, SXUIRGUISDIAG 9AS DI8GHRAIhing gas
nism 20 which is integrated as a modular component in the early fire
PRI UL URS TSI th 6458588188 patIBRvLRt 200Ut Thelisiy firen)
seientjgnamedule 005 configurad as aSeRayale, RCKMUM I AStheIeBYent of a

referable for the extinguishing gas _mechanism 20 to comprise an ,
i&gu?éhﬁ%@@éésgéh@rafa?%%%aa?&mgﬁ SRS WhichTEroHiReyhing agents in
gasecus exdingishing agentbyeharical reactiomin the eveptafdnfitgs|Rvhich
other words, this means that there is no need to store extinguishing
HGentsT f@éq%«‘r’n%%ﬁ%%ﬁﬁgfam?ﬁmwﬁo iR T g RIpHREY e ack-fire

agerits in
dasaylindprs,ruhichs senresdol redude thecverall Sizeland dimensionsweht of a

ftlrfee, glc utaglz%%la &lg&%%n}srgfgégggd in extinguishing gas mechanism 20 to produce
nitrogen, water and potassium compounds. The combustion process is thereby
stopped by the catalytically-triggered reaction. Alternatively or additionally hereto, it
is also concetvable to use nitrogen-rich organic combustibles in combination with
selected oxidizers and catalysts as propellants for extinguishing gas mechanism 20.
Upon a fire being detected, these compressed combustibles, for example in the form
of tablets, are then ignited in one of the monitored electrical equipment racks 100 to

produce a gaseous extinguishing agent within a short period of time which is fed

through the extinguishing gas supply line system 22 to electrical equipment rack 100,

Although not depicted in the figures, one particulatly preferred further development
provides for mechanisms for self-activating the extinguishing gas mechanism 20 so
that an extinguishing process can be triggered immediately upon a fire starting. Con-
ceivable here would be, for example, for the extinguishing gas mechanism 20 to acti-
vate itself upon heat generation and quickly and efficiently extinguish a fire which
has broken out. A heat-based activation of the extinguishing gas mechanism 20 can

moreover be triggered by, for example, temperature sensors 17.



detection apparatus as a whole. It would be conceivable here that in the

event of a fire, a chemical reaction is triggered in extinguishing gas

mechanism 20 to produce nitrogen, water and potassium compounds.

The combustion process is thereby stopped by the catalytically-triggered
reaction. Alternatively or additionally heretg it is also conceivable to use
nitrogen-rich organic combustibles in com ?nation with selected oxidizers

and catalysts as propellants for extinguishing gas mechanism 20. Upon a

fJ{g bejn% d?tected, these compressed combustibles, for example in the _
fOR P TSBIBTE A then Ty Aite P TTONY SF IS THOHRS8H et 20 1 the in-
equipmeppracks L00deliprodupe: a3gaEeoLsextinguishinghageBEWHhiR @ guishing
slgortepl)ler_iod of.time w icr? is fed _throgg‘h _thecﬁdingyishin gas.supply line
§JSBM 2095 AldRiEat BauisHE AR KO CATS TG h St Gepictsa thitHg Pres-
figures, eneqiartic tilartypiefeesedt fuithen g eyetopmert dprpudes:ferly autonomous
merchanisms for, self:activaling fhe extinquishing gas mechaniom 20.89. . .
that an extinguishing pro%‘ess can be ]i?fg‘ge?got immediaté {‘/eﬁsp%r? SfilgY ©F eFrr
startingeCorprdeivaloleiherd would:be,dopréxamplectorthecextinguishingary.

gas mechanism 20 to acti- vate itself upon heat generation and quickly

and efficiently extinguish a fire which has broken out. A heat-based
Actvatirrotithe extingoisiirg goscrhéchahism e Harr tinareover beinguishing gas
tHageredMador X aple, ICPRIRIHIE SERSQLS ﬂgeﬁgir%}lﬁﬁ RACUIRL 1 e rature-

advantage to the optional extinguishing gas mechanism 20 in the in- _
veritivd abpamafthesecoreity forrrif 3aiticiPasdd ieivsplgenetatorsoiled fuse is

&iegpishing g Aeparalers s, inits highSlarge stabili-andANgsYitY ctivated
since there are no pres- surized containers for storing extinguishing
q ‘ﬂ&é}lﬂg pr_ocess

RIS, AardRFre s rtie s s aO S RBHToN < AR Sutd FiEtie fusietion

Irdrtheemere sitatbere S o RIES A SHRRY CF & XNk RAWESISHPRIY;
addjtional mﬁj tenance of the system becomes unnecessary, Apart from

T PRBUIBLISY HIBHOrol HEA D ot S HE NV ARGA OT BRIAGTSRIRG Gas 1 the
dgeghanism20; -Hsalsesencevable-for same fode aguippadmithang the extin-
tgmgratTU(e- controlled use 7(thlermocqrd), fg{"‘s?lf-afctivatilon. This | vene :
s pe% AISAPBIEY frisdlg alse concetvable. In particular, aerosol generators in
which the extinguishing agent is produced by means of chemical reaction, can be
triggered clectrically, thermally or even manually. After the system has been acti-
vated, the potassium compound is catalytically converted and disperses through the
extinguishing gas supply line system 22 onto the fire which has broken out in an
electrical equipment rack 100 or in a group of electrical equipment racks 100 and
been detected by the early fire detection module 10. Aerosol generators are particu-

larly characterized by their effectiveness and efficiency. For example, 1 gram of

sohd potassium compound substance yields a volume of 1000 ml aerosol.

In a case where inert gas pressure tanks or extinguishing agent containers are used
as the extinguishing gas mechanism 20, for example, it would be conceivable for
the extinguishing pas mechanism 20 to also be arranged in the base of the electrical
equipment rack 100 to be monitored or at least in one base of the electrical equip-
ment racks 100 to be monitored, as indicated in Fig. 3. It would, of course, also be

conceivable that in a case of the extinguishing gas mechanism 20 exhibiting an aero-



thereby to be configured such that the extinguishing gas mechanism 20 is
activated as soon as a pre-definable temperature is reached. After the
extinguishing process has been triggered, the extinguishing agent

produced in the extinguishing gas mechanism 20 disperses through the
extinguishing gas supply line system 22 tozkge equipment to be

extinguished. Of course, other proceduresor triggering the extin- guishing

gas Faechanism 20 Are-alse coRceivablenin-partichiar ae [%ﬁ@@ﬂﬁ@i@@%res ents
in which the extinguishing agent is produced by means of chemical

A RETIOH84R B frityaped aletititally, thermally or even manually. After
the system has been acti- vated, the potassium compound is catalytically

onverted and disperses through, the extinguishing gas supply line . .
e T S s RO RS SRR RAL BeS LT VAR BSOSt hich &
facke186 enihalgnoup of ¢leetribalieguipmentracks 100 @ndirbegnrted. Fig. 5 on
etectﬁ:d Q‘%t egarl fire detection module 10. Aerosol generators are .
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exarpiotesd gram of solid potassium compound substance yields a volume

of 1000 ml aerosol. In a case where inert gas pressure tanks or
extinguishing agent containers are used as the extinguishing gas

heekaHisH 20! for txathhe, dompaidepesdonteivablerfornthéextingaishing ular
93spechasM219-A50. b6 arranged inibe base;afihe %L%%%%%lnt 100" exhibits

equipment rack 100 to be monitored or at least in one base of the _
BRI CAESaR e riersarcede hebmorrste & adiisdichteeriyHige defection

mgukgj,eomaLH@%@A@&Q%&Q@%GAM@QM@%érg;?sFaﬁez%mee%ﬂegw%h#mn in Fig.
as mechanism 20 e_xhib_itin%an aero 20 ‘sol generator, same is

c¥hodated A théPedfdimént rack p4se Whikh rbieseres ied into the electri-
PARGUHAMESPACE-38VINGSOIMioNL 5igs 4R.shows:-aperspestiveanialysystem 2
sec%ona \gewgif a rackmount 100" in which abgre,ferred embodiment of
THe'8aMy fird AbtEcHON Moulifeto 7 itegtatett! ig.i5'6nc B BEF Hand
shows a perspective view of the rackmount 100" according to Fig. 4a in a
G288 SR e carly fire detection module 10 in the embodiment depicted in lig
4a exhibits the following succession of components from the plug connection 13: a
filter unit 18, a fan/exhaust module 14, 14') an air flow monitoring module 16 as
well as a detector unit 11. A controller 12 is furthermore provided which controls
the fan/ exhaust module 14, 14' and receives signals from the air flow monitoring
module 16 as well as detector unit 11, The controller 12 analyzes these signals and
emits the corresponding output signals to an indicator element 15 disposed on the
front panel F of the rackimount 100", Maaual inputs can also be made in controller

12 through actuating means 17 which are likewise disposed on the front panel F of

rackmount 100"

In the event of fire, i.e. when detector unit 11 detects fire parameters in an extracted
air sample, controller 12 sends a corresponding signal to indicator element 11 as
well as an optional corresponding signal to the extinguishing gas mechanism 20
provided as needed and in Fig. 4a not explicitly shown, respectively to an ignition
device connected to the extinguishing gas mechanism 20, in order to activate the

production of extinguish-ing gas. Alternatively conceivable would be for controller



As depicted in Fig. 4a, all the components in the rackmount 100" are of

modular configuration and arrangement to one another. Specifically,

rackmount 100" exhibits a plug connection 13 at its rear side R, by means

of which the early fire detection module 10 is connected with the suction

pipe system 2 (not explicitly shown in Fig. ?ea) when -- as shown in Figs. 1

to 3 - the rackmount 100’ is inserted into the electri- cal equipment rack

300 The:al r&@f@%@@t@\@éﬁm&g@ Ihe-8YSHaM: RIPE SYSIEM. A 18R IAERT the ex-
fed to the early fire detection module 10 via plug connection 13. o
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¥hbign darexhibitstheafollawing sueeessioniof Gomperents femthe Al es pres-
connecton 13: a filter unit 18, a fan/exhaust module, 14, 14, agla‘ir _fJOYQI_ Th
SBRItBHIAY Toue" 18°8s it He% GtBR R UHic 11, TR Bontiolie 12 g s The
furthesinorezprovidedswiichicertpals s the tanfexpatstradulei4] 14candys. 2, 3)
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n a emits the

etector unit 117 The 2o Foﬁéifef %%537%5 hese signals an
correspdriding=outhut sigrdls-1o akdndicatas éernent ik disposet onithenalily-

[iont aaneLE ot e ackmount, 100; Manyal jopuss can also be made n

ontroller 12 throug tuating means are likewise disposed on
the front panel F of rackmount 100'. In the event of fire, i.e. when detector

Htdhdglects be haramelsrs i amexiacied Al sampls. GRAQNSE 12 dute 10

sends a corresponding signal to indicator element 11 as well as an _
obtlonalcsoned sandmecsigialtdithsl esitigaishingrgas meeHaRism Porality of de-
&@M@QQ@%@?@%@%? .iﬁi?aﬁ@l&%@j 8&9%1?&%[&& eSPELIVENY; 10 AMs ingi-

ignition device connected to the extinguishing gas mechanism 20, in _
Gk ity et the sprselicnentelexdigtienishygaky Arermatigarpd so as to emit

QQQQQBV@M@M%MGS@EQ Uﬁi@é—oﬁ%ﬁ@ amit aisArrespendingsig B?'the re-
to a correspondingly controllable valve of the ex- tinguishing gas

TRETHEN LT S prBvidEl AL cRaifstanée S aiaatecantmvt g gty onitored elec-
ShaweyifiFigeda-so:tiat whandhe: extingLishinggas mechanisNh@Ohanism 20 in

&%{ylpg? ?Ilstggﬁée extinguishing gas into the monitored electrical equipment rack(s)
100. Thus embodiment particularly ensures system reliability since the jointly-shared
controller 12 is preferably configured so as to not emit an eatly fire detection signal
until any detection result returned by the respective detector units 11, 11" indicates a

fire.

As can be seen in particular in Figs. 4a, b and 5, the very heart of the inventive clec-
trical equipment rack-fire detection apparatus is integrated into one single rack-
mount 100" which can be easily inserted into the electrical equipment rack 100 to be
monitored due to its low overall height of 1U. This allows the electrical equipment
rack-fire detection apparatus to be used in electrical equipment racks without se-
verely limiting the installation space available in the electrical equipment rack for
accornmodating electrical devices. Of particular advantage is that fire control is also
enabled in addition to fire detection by means of the optonally-provided extin-
guishing gas mechanism 20 which is for example integrated in the early fire detec-
tion module 10 configured as a rackmount 100" or, alternatively hereto, configured

as a separate rackmount 100"



sure tanks with inert gas, the extinguishing agent can flow out of the

tanks. The controller 12 is likewise fed the signals of the temperature
sensors 17 (cf. Figs. 2, 3) on which the analysis of the detection results

sent to the controller 12 by the detec- tor unit 11 is based or which can

also serve as ignition means for the optionally- provided extinguishing gas
mechanism as applicable. It would also be optionally conceivable here for
the early fire detection module 10 of the electrical equipment rack-fire
%te?ticijn gpparatus to eghipit_ng?plurglit}z of det- tect_or_urgifs 11,01 " 1Worlﬁingtl 7
in‘Paralies And & jointly-SRArEd Controldr 1o A RRdr CAted IR Egrah. OF the
THetsharedrgohirSigsltg shoutd thereldy basoifigurechsoasgarenitiant” and the
eaifig,dqiection signal dependingn ihe detection restll refurned by

the re- spective detector unit , 1T 16 switch off the power supply to the
monitored elec- trical equipment rack(s) 100 and/or activate an

ﬁgw%m%%@égmg@ i%%%&%nogggatgégéﬁ%%es@eg@ IShiNG.93S 1o di-

the monitored electrical equipment rack(s) 100. This embodiment .
particitary efistresibysiensreibbitity sidtesthejdintylshafel e cohtioller 1@it 11,7
ipretarably.Gopfigurad spias tgnefemitamearly.fire. dafeatensianal «fiter unit

until any detection result returned by the respective detector units 11, 11'

it careypanfires &6 dencpesien Fsparaeurf iHFigac smetdaesnegeRp to the
beartlthednventiveelee- tricalequipmentracksiire-Agigclion SRRPAfAUS pecifi-
is integrated into one single rack- mount 100’ which can be easily inserted
FRH tHEP&TLriBal BquipnBRt TABK D 46 ke fRnitsheertuate #e bty 14 the air
overall haight-of HddThis allewsthealelecticakequipment dagkdditg s configured as
detgc ion apparatus to be used in electrical equipment racks without se-

Airfifting T WSl OH S p5cE A0RIRBR M He cleciF e sty members
tack-topracoammeadating elpcticat devieap-Ofeariistlasadvantage is that
fire control is also enabled in addition to fire detection by means of the
optionally-provided extin- guishing gas mechanism 20 which is for
Iexamplé intégratéd ity erbycfird detedutionmodute 46 configutediasia: early

28 lgytoegﬂé%qg; qﬂglg%’ggyg%%l%eggg’gm?n gggéﬁgcaﬁy, Ffig. 8 shows the detector
unit 11 which is configured 1n the form of a smoke detection: chamber, for example.
Fig. 9 shows the fan/exhaust module 14, 14' controlled by controller 12 1z order to
extract the representative air samples from the monitored electrical equipment racks
100 through the suction pipe system 2. Fig. 10 shows a filter unit 18 which can be
optionally provided in the early fire detection moduie 10 for the protection of detec-
tor unit 11. The air flow monitoring module 16 shown in Fig. 11 can also be option-
ally provided in order to monitor the flawless functioning of the apparatus for fire

detection and/or fire control.

It1s ernphasized that realizing the invention is not limited to the exemplary em-

bodiments described by the figures, but that a plurality of variants is alsc possible.



as a separate rackmount 100'. 22 Fig. 6 shows a separate representation
of a first conceivable embodiment of the "detector unit 11," "plug
connection 13," "air flow monitoring Médule 16" and the "filter unit 18"
components of the early fire detection module 10. Fig. 7 shows a separate
representation of an alternative second preferred embodi- ment to the first

smbodiment shown in Figs. 4a._b and 6 of the "defector unit 11."

"fan/exhaust module 14, 14'," "air flow monitoring module 16" and the

“filter U”it‘fé;%%?ﬂ{?&RQPE@%&E&H&%%féﬁ@aﬁ%ﬁ%hﬂ@&ﬂ&a@e modular

constructlon to the early flre detectlon module 10 is clearly recognlzable

fan/exhaust module 14 14’ the air flow monltorlng module 16 and the
detector unit 11. All the modules cofigured as modular components snap
into receiving elements 19. Corresponding stop members 19' are

1. providegd forthis PYFRRSeieR e fesPar iy eSS Fidtkes 810k nprising
individually depict the modular components inserted into the eariy fire
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the rackmount comprises a plug connection, by means of which the at least one de-
tector unit configured as a modular component self-connects with the suction pipe

system when the rackmount is inserted into the electrical equipment rack.

2. The apparatus according to claun 1, wherein the rackmount is a standard

rack having an overall height of 1U.



"Apparatus for fire detection. in an electrical equipment rack" Claims 1.
An apparatus for fire detection in an electrical equipment rack, comprising
a suction pipe system. which commugikates with the electrical equipment
rack to be monitored through at least one suction opening and through
which a representative air sample is drawn from the electrical equipment
rack to be monitored, an early fire detection module having at least one
3.  detadierappiifotdetectidihatdeastione firepatrametaidntha@irspmpleem
conneGIREIEA, Irouon the suction bipe sysiem, and a controller forissuing an_
eérﬁ/l?lre etection signa inT sponse to the résiit detetten With #eat *°
tion pipasyeredetevtonninitewkereiththe éanly file:detectibrqnduteisracks to be
monisSRATIBIEA.A5. A FAkMOLNL 0o Inseried. Intg, e slectricah cqupment. ...
rack to be monitored, characterized in that the rackmogint comprises a
tion pylagisorndstiondoy mesns ofiwhichthiearieastgriesdeotectortumitpective
monitGRRAIGINEA S & MAdWar comronent seleanpests with g SHEloR IR,
system when the rackmount is inserted into the electrical equipment rack.
modulp, The apparatus according to claim 1, wherein the rackmount is a
standard rack having an overall height of Ili. 24 3. The apparatus
according to claim | or 2, wherein the suction pipe system connects a
4 plurhliy BRI S BmEN A RICRE T hE  BRfEd A firat Yrhs i the
early fHONIPIPE-SYSIRMICAMTRIGatemWitkethe MdiMidual elesiical f0VIPMeRt con-
racks to be monitored by means of at least one respective suction
troller GRgnTRG MEHAWHRE R HE 86 CORON TR S8 r8 USeasd s cpmples from
the méapraseniaiive Qlr spiiplesesslgacthresphalives ioapiarast electiical
equipment rack which are then fed to the early fire detection module. 4.
The apparatus according to any one of the preceding claims, wherein the
5. ‘The apparatus according to claim 4, wherein the early fire detecton module

turther comprises an exhaust module configured as a separate component and control-
lable by the controller for blowing out the air samples drawn into the suction pipe sys-
tem, wherein the exhaust module is actuated by the controller when the at least one
detector unit detects at least one fire parameter in the extracted air samples, and
wherein the early fire detection module further comprises an indicator element which
identifies the location of a fire in one of the monitored equipment racks and/or pro-
vides information by means of a commumnication means regarding the development
and/or presence of a fire in one or motre of the monitored equipment racks and re-
garding the specific localization of the fire in the one or plurality of monitored equip-

ment racks to a location remote of the apparatus.
6. The apparatus according to claim 5, wherein the controller is designed to
temporally coordinate the fan module and the exhaust module in correlation with a

signal emitted by the at least one detector unit.

7. The apparatus according to claim 5 or 6, wherein the fan module and



early fire detection module further comprises a fan module controllable by
the con- troller and configured as a modular component for withdrawing
the air samples from the monitored &lectrical equipment rack(s) through
the suction pipe system. 5. The apparatus according to cIaim 4, wherein
h e early %{f detectio mogiJJe further com rlses agb ust module

a

the ex e are on
CORfigure

Olnt as on
sH'separate Componedt an& ?’olr abfe
tion irffeedylowsagoutdhesil sgmmlés)drawnmatbeme suction pipe sys- tem,

wherein the exhaust module is actuated by the controller when the at least
one detector unit detects at least one fire parameter in the extracted air
8.  sanplesirandawhersintthegearlyifire detelstionambdule:furthbreomprisesd as a

blowell mgéga&ggilelg%ggt}\gp Oq ath)%ntlfles the location of a fire in one of the

monitored equipment racks and/or pro- vides information by means of a
communication means regarding the development and/or presence of a

9.  fire-n,one 0rmate, Q&S@&H%%t%?%@q%@%ﬂ{ KAeks AN I8 IR & as o
specific l0Calization of the fire in the one or plurality of monitored equip-

blowepatipackeina Y685 FeHibte of the apparatus. 6. The apparatus
according to claim 5, wherein the controller is designed to temporally
coordinate the fan module and the exhaust module in correlation with a

10 signreniiitati by tfe atdeust ORIt BRB e IHESBppEPaugheren the

carly fBECOFEIAGIR Slailnle aithwvheraiirihe fanmatile andiZsrtenexhaust
module are configured jointl ne blowy ich chan rflow ,

contifpodle s confiured jonty a= one Hovie which changes o A fou o

ing thaetofldingaiotblaiit ¥awhiereitihe tanaughule:cerfiguredassashlawer is a
fan with reversal of rotation. 9. The apparatus according to claim 7,

wherein the fan module configured as a blower is a fan having ventilation
11.  flap$htphhecapparatusdiagoordingctocanty thneofdhéprededingwelaims; the
early YOG NG earc%ﬁf”%‘%':%t& sHonmodyle further comorises an altflow ...,
monltorlng module '
tire detection signal in response to a detected result returned by the at least one de-

tector unit to shut off the power supply to the monitored electrical equipment

rack(s).

12. The apparatus according to any one of the preceding claims, wherein the
apparatus further comprises an extinguishing gas mecharnism controllable by the con-
trolier to introduce extinguishing gas into the monitored electrical equipment rack(s)
after a fire parameter has been detected, wherein said extinguishing gas mechanism is
integrated in the early fire detection module as a modular component or configured

as a separate rackmount.

13. The apparatus according to claim 12, wheremn the extinguishing gas mecha-
nistn 1s disposed in the base of the electrical equipment rack to be monitored, in at
least one base of the electrical equipment racks to be monitored respectively, pref-

erably 1n the form of extnguishant cylinders.

y’]%ﬁlg es 1!%1]’%% flow direc-



configured as a modular component and controllable by the controller for
monitor- ing the air flow of the air samples drawn through the suction pipe
system. 11. The apparatus accordingo any one of the preceding claims,
wherein the early fire detection module is configured such that the
controller will emit an early fire detection signal in response to a detected
result returned by the at least one de- tector unit to shut off the power
14, supphetopthe-maonitaredielgatsicilieqlipmehnt, ralok(si 12¢ Thergppdratygas
mechafFSRrAINg 080y one oL i preceding claime, WHEIRINNG, ARPABUS ox.
further co prises an exﬁngwsﬂﬁr%g gas mechanism controliable gy the
tinguistang tpter by irtrodired wrtingoistirggasiatdthe provitored electrican of
co mb&%&rﬂ‘?ﬂt_e[:?a%‘,@l t@gegv%t_l;it_r%pgr&rg_eter has been detec_ted, wher_ein said
extinguishing gas mechanism is integrated in the early fire detection
module as a modular component or configured as a separate rackmount.
15, 13.7Hhe ApnRaraius aceendingfa,claime. 12 whereinihs exliqguishing,gag in-
~_mecha- nism is disposed in the base of the electrical equipment rack to be
guishIE RS i SIS ASPBHED 48076 the! der it de s eRP Tacks fohaeuish-
ing cadBORIQIeM; respegtivebs-Drefrarably i theformehextinguishanteylindsrs.
.26 14, The apparatus according to_claim 12 or 13, wherein the
chemica) e aHING §aE SHEABAIEH %oﬂfr?rigé% an extinguishing gas generator
which produces a gaseous ex- tinguishing agent by chemical reaction, in
particular by a predefined oxidation of comhustible materials, in the.event
16. o ol HB oS S HATAIE SO ASAIIRS (6 Ay e O e KD g 2
tempewiiereinsine @i guishindegas Mechagsingamprisesansaergsel mecha-
nism (JEIETAIREWhIEh produces extinauist: ing gases, in particular nitrogen,
ater and po Assium compounds; by means of a chemical reaction
triggered in the event of a fire. 16. The apparatus according to any one of

17. Clai@:}?ela%%_%gﬁ%;y ratpcec;rgﬁgbti i@%}aone of claims 12 to 10, wherein the appara-
tus further comprises an extinguishing gas supply line system which connects the ex-
tinguishing gas mechanism with the electrical equipment racks to be monitored, and
through- which the extinguishing gas produced by extinguishing gas mechanism can be.

fed to the individual electrical equipment racks i the event of a fire.

18. The apparatus according to any one of the preceding claims, wherein the
eatly fire detection module comprises a plurality of recetving elements for receiving
the modules configured as separate components and provided in the early fire detec-
tion module, whereby the modules provided in the early fire detection module and
configured as separate components are configured as plug-in modules which can be

inserted mnto the receving elements,

19, The apparatus according to any one of the preceding claims exhibiting a
plurality of detector units working in parallel and a jointly-shared controller, wherein

the shared controller 1s configured such that depending on the de-



temperature-controlled ignition device for triggering the extinguishing gas
mecha- nism upon a definable temperature being exceeded. 17. The
apparatus according to any one of cl&ifns 12 to 16, wherein the appara-
tus further comprises an extinguishing gas supply line system which
tectic co_nnc?ctstthe ex- tin uishingﬂ%?s echanism with the electrical equipment
CCHOT FERY TS BE MBS RErEY, KR ITSUGRSAHIEN THE exthgiiBhitg gageuon sgnal is
emitteeprodsiced & ektingoishing:gpls mechanison tancdeclcted da thauipaivigiualck(s)
and/ofSSHIGAl couipment racks I the gvent,ofa fre. 18, The apparatus. ..o vas
according to any-one OFtie preceding claims. wherein the” Safy fig s 1ne gas
into thgeteetionrndodetecomprises:enpluraiity. of receiving elements for receiving
the modules configured as separate components and provided in the early
fire detec- tion module, whereby the modules provided in the early fire
20, detddrionppodile anebebnfigurddias ISbperateicoinp prienis e cbafigursits is
configSRIUg-N Modules WOICh ¢RD 86 INsGHted NI NEJSee g ISMEnts, 19:
he apparatus according to any one of the preceding claims exhibiting a
turnedopyrHifty shgetecoe e woikingdisparaliBrand a jointly-shared controller,
wherein the shared controller is configured such that depending on the de
27 tection result returned by the respective detector units, an early fire
detection signal is emitted to shut off the power supply to the monitored
electrical equipment rack(s) and/or actuate an extinguishing gas
mechanism in order to introduce extinguishing gas into the monitored
electrical equipment rack(s). 20. The apparatus according to claim 19,
wherein the jointly-shared controller is configured so as to emit an early
fire detection signal when any detection result re- turned by the respective
detector units indicates a fire.



