Fan-and-filter unit The invention relates to a fan-and-filter unit to be mounted in the wall of a switch
cabinet or housing, comprising a fan unit insertedin a fan housing, a filter mat arrangement mounted
upstream of the fan unit and a fan cover immobilizing the filter mat. A fan-and-filter unit of this type to
be mounted in an opening of a wall of a s#dtelméelimetndr a housing is described in DE 198 60 433 B4.
The fan-and-filter unit comprises a fan housing in which a fan unit with electromotor and fan wheel for
suction of air from the exterior into the interior of the cabinet or for expelling air from the interior of the

cabinet is APfafBH G AR h IdBoVEr8HtowA fa L HIROBRIESY 8ithe B PfouVrEgfdREivg horizontal

lamellae anshaiteOtitiet-apenings therehabyeensA fitieimnal fSinserehaiwermianeover and fan unit
which in tuurnstirse retg' ed at ﬁgﬁ fagac v%(r)‘p i@%%gﬁi%@z asu t%r_tzi}g]aq grid. The filter mat retains dirt
particles prBser?ﬁn he ﬁ%nw th anénmay ecome c1oggge more or less quickly, according to the field

of use of the switch cabinet or housing, respectively, and depending on its construction, so that fan

efficiency ﬁnﬁnﬁﬁﬁfjﬁﬁe@ﬁﬁ%{ﬂﬂﬁ@%&%%%%&&M%ﬂ@éﬁﬁ eplrigiad considsrablyoyer time. Thus, it
is important to replace the filter mat ever%gr%%j’gga while, This is.easily forgojten by a user. Another
E

fan-and-filfelURRtof HEH5E 18 Rhidwnth RUREYRIR R 57 fod8-R8EHth of a filter
housing maywbelredegnided;tvticirpossessesawtmebioxdmatelyifunfiefsshape@rconstruction, so that

even in a tglafively Sall ianuniadelatiyely laras.alkInelAnLAl AUlleloRanIng. [eRggtively, results,

which is located in the region of the wall of the switch cabinet or hou%%g and is Covered by the filter
mat. AnotfEFFaH-SPtERt SRS IS S ABWIRE B 10508 © 8 s ed B ORISR AT unit, however,
being instatge: withing tacgdeheusinginaving RinkietdndwaiEoti ebapenings nanadrdpacific flow
channel is formed to avoid condensation prohlems. A filter hqusing.and a. fan housing are arranged
vertcally H L B e o fon &

vertical airditicEeRHitdls Sapinebardcartitermigivesidasranbiess BRI T FordiEs8 & comprising,
inter alia, aRialsGRRdRIRRRG MNP Ul dfar-as-weliasadfiltg Rt monitesingJsARANs which is part

of a superordinage switchgear cabinet manitoring and controlling device in whigh errqr
P Sodﬂ!lat an e\!f\gc(i:en v an_g %E)ten%gr&?ect 01E thg %n—andqgiwr ung may Le restmci'eg conmgerw
bly over time. Thus, it is important to repiace the filter mat every once in & while. This is eas-

ity forgotten by a user.

Another fan-and-filter unit of this type is shown in DE 93 06 032 U1, wherein also a cross-
section of a filter housing mey be recognized, which possesses an approximatety funnel-
shaped constroction, so that even in a relatively small fan unit a relatively large air inlet or air
outlet opening, respectively, results, which is located in the region of the wall of the switch

cabinet or housing and is covered by the filier mat.

Another fan-and-filter unit is shown 1 DE 10 2004 $413 318 B4, that fan-and-filter unit, how-
ever, being installed within a larger bousing having air iniet and air outlet openings, and a
specific flow channel is formed to avoid condensation problems. A filter housing and a fan
housing are arranged vertically neighboured with respect to the vertical cabinet wall within

the larger housing unit to form & vertical air duct.

A switch cabinet air-conditioning device is shown in DI 197 14 838 C2 comprising, inter
alia, an air-conditioning unif in form of a fan as well as a filter mat monitoring means which

is part of a superordinate switchgear cabinet monitoring and controlling device in which error



2 data and diagnostic data including switched-on periods may be stored and which may be connected
to a personal computer serving as an operating means via an interface. A filter mat monitoring unit of
this type is relatively complex and mainly suitable2for service staff. Embodiments of the invention seek
to proyideAfanANlIEL Rl s Renarianad inbe aedusieviianolem simalfied,
maintenance also for the User. According to an embodiment, there is provided a fan-and-filter unit to
be magrredlipriHR!FLIFDRRE SHAR PSRBTSOt siRg M eHATHr A Alca TEh BrRt ML 18l A BifMPRousing,
a filtergpairangementmommessupsreamatihesfan unit and a fan cover immobilizing the filter mat.
Hereby it is provided that the fanand-filter unit has a filter mat monitoring unit which is designed to
detect the service life and/or a degree of soiling of the filter mat arrangement and which comprises an
insertEnteghatedsind the faskbusisgioroteciddecevinane- Al ngrarefl| dnitae dgEpresdvisibie from the
exterigp ofithe famnoysrdacingaway-fromihe.fanynit mngsedesigned to display at least exceeding of a
predetermined or predeterminable service life and/or a predetermined or predeterminable degree of
soiling. By this configuration, the fan-and-filter unit itself is provided with a filter mat monitoring unit
whichAnaydie: easil\eabodicited thyra i perviied peiating-$taff amidtwhichoduedto ifs coihpaetseanistruction,
Is mst@ét%&%@ﬁéﬁglg inflysnging.anything andoffers awelacounizable displayof starkiatae user

and to operatin onnel. For functioning of the filter mat monitoring unit, it is _advanta%eously
provickeattera RcTAISR Mt IS RItIAG GRITTEBRRHESSBetiHER TSRS TBY defahinify T S&brce life of
the filteamat.amange manéang/eioaiseilin gniensen meangidaving atieastoviecdehsod/etendeptfor
determiningihe:deara.of aoing. ot ihe JleL mal anangement a8 well a8 MonleRNGEleggpic (0
analyze S|gn§Is outpu elar)y hetimer means anchr tﬁ’g solling sensor means and to produce at least
one dtheefmigmatfanthkaillngnindtbeniizipthgisrlay aisblnbipmtids ofaReOfibany £98EAAME $81Sor
meang,andpcrsased reliakility.lthe ftsnimat diagestian ey bersshisvaddandstag-iltmiasted
display may be driven either ba,seéijr{)on aii%nal Oé%)é:t b%/ thfe s}giling sensor means or the timer means
or on B Ea4H BHCLRER FELRE T BRI AR e OGS ot Hi8%ignals output by the soiling sensor
means and the timer means. In this way, the illuminated display may be driven with a control signal for
replacement of f6. fiGI makand RdkesAcarssRondind.vaming-ndication Afleraxpirrion.ef a
maintenance period and/or when exceeding a predetermined degree of soiling. = .

be easily controlled by a user or operating staff and which, due to its compact construction, is installed

almost not influencing anything and offers a well-recognizable display of state to the user and to

operating personnel.

For functioning of the filter mai monitoring unit, it is advantageously provided that the filter mat
monitoring unit comprises a timer means for defermining the service life of the filter mat arrangement
and/or a soiling sensor means having at least one sensor element for determining the degree of soiling of
the filter mat arrangement as well as a monitoring electronic to analyze signals output by the timer means
and/or the soiling sensor means and to produce at least one drive signal for the illuminated display. For a
combination of timer means and soiling sensor means, an increased reliability of the filter mat diagnostics
may be achieved, and the illuminated display may be driven either based on a signal output by the soiling
sensor means or the timer means or on the basis of a signal based on a previous calculation of the signals
output by the soiling sensor means and the timer means. In this way, the illuminated display may be
driven with a control signal for replacement of the filter mat and produce a corresponding warning
indication after expiration of a maintenance period and/or when exceeding a predetermined degree of

soiling.



An embodlment advantageously adjusted or adjustable to different applications of a switch cabinet or a
housing consists in that input means are prowde%fso that different set values for operating conditions
of the switch cabinet or housing or directly service lifes or degrees of soiling. for exchanging the filter

mat arranggmenbmasberiapdbiiiondnpidingsaidvrlucs forapesaingaendiionsdaf the switch

cabinet or h usmg tlhe nglgggomattg}g tagrllr%%tunlt dsiater;r)%negegwsgtg;%)d epg}g %ec {1%9%(8:5 an appropriate
operation 6% Brathrasrold'for'a egree of soiling, w herein e.g. Inadus umi |ty loaded

environmesiteseihorteditper afithe peitidcainitfiitdoesich andecisiprededingds o dﬁs&“pﬁ@%ﬁded that the
illuminated.gisplay H&Emggﬁgatﬁ@hkwsﬁl %ﬂ@qﬁ@%pg@rﬁsm temitiahhofat leasktwo different

colours, an indication of a forthcoming_filter exchange may be glven to the user or service staff,

respectlveffif AN FIGHOS P FARSKSE SaThes AR RS TR IP B SRPE PERE Y %n inadmissible
degree of saifings mermexample cithresssie prootptintdigpiayide aduantagéoubolithrgréen indicating a

proper FIcl [aah ARG OReYEI oW IRd'GaN0 RgReAmInOIRLMRbEXEhAnog ANddeaIndicating a

required filter mat exchange, wherein a particularly urgent filter mat condition may a d|t|onaIIy be
signalled BiPa faid iy aiditess Byradeifaxture that the timer means comprises an operating timekeeper
for fan operation, the maintenance interval may be adjusted to the actual operating time of the fan unit

(aggregat swﬂchf tat s q thef % t ting time. of the fan may be considered for
weighting (r (fug %ﬁgﬁ%x gﬁnsmmf]t%eefin%’l}#) jgtlr(fce mfiefrjgié‘? ﬁﬂn és}%({gaé%an ensgtlon with the signal

of the soilingisBglsor phésasisver diifaral ebiamaslysisdientnsf For Frotivonng thiecorzasigniatvor the

IllumInatedoggpééyo@@@%@%a%@%@af?a& £51GORHLS 102 LONNACLSIBTRIR S0R8EHIEtON SO that all
components of the filter mat monitorin iéex ept at least oRe sensor element and/?r an external

electric poW&F &ippky 8???%@5%%%&71 & HCAR REVA G BRI BiHEHTEB SR in particular in
that all conijpplagntsdefuthechiiierwmiatzmenitditagngnipimptuding the icelbttrc ypiweingippphe are received

by the '“SQJ%H%%JQE%E{&SAQ{%Q&E&E%'%@ %J@;@amg%aa&% Bﬁ&%@%ﬁé}{%@ mpoved Lrom the fan

housing, when exchanging filter mats, in an easy way. Energy consumpfion which is as low as
possible isPetijsHBrE AT ﬁlﬁ’éﬁﬁ%ﬂﬂntﬁ}ém@% inHbnbe e et iy BapRg GSRAYilluminated

display, wherein a small unit for electric power supply is sufficient. 4
By the feature that the timer means comprises an operating timekeeper for fan operation. the
maintenance interval may be adjusted to the actual operating time of the fan wnit (aggregated
switch-on states of the fan motor), or the operating time of the fan may be considered for
weighting {reduction or extension) the maintenance interval. Also here a compensation with
the signal of the soiling sensor means or a parallel analysis thereof for producing the drive

signal for the illuminated display is possibie.

Those features contribute 1o a compact simple construction so that all components of the filter
mat monitoring unit except at least one sensor element and/or an external electric power sup-
ply are received by the insert.

/
An advantageous embodiment consist in particular in that all components of the filter mat
monitoring unit including their electric power supply are received by the insert, If the insert is
integrated into the fan cover, it can be completely removed from the fan housing, when ex-
changing filter mats, in an casy way. Energy consumption which is as low as possible is sup-
ported in combination with the light emitting diode arrangement as an illuminated display,

wherein a small vnit for electric power supply is sufficient.



Another advantageous embodiment consists in that the timer means and/or the soiling sensor means
comprises a detector means for detecting the operating time and/or the operating conditions of the fan
unit which is coupled to the fan unit through a wiréd or wireless connection for signal detection and

which,SHRRUPSAEIREHEN SioRalsdie USIReAh i ORSIaIRIRE Ador bR Aparalgtate of
nce the b 10

the fan unit si ast filter exchange being determined on the basis of those detection signals. On
the bastef temigneisdrdaictierdatensr e alescaipardtingaheratiio panstinpiseatdbe(©pemigitioad or

| load),. ivel i ingl i i i
ow logd)s E%fssg%% ¥£Ek@@%ﬁ&Ht%§;%@$ﬁ%é‘?§{ju‘ﬂﬁ%B&gﬂ%%%W&%‘f@iéég@é‘ﬁxﬁ%ﬁl&lﬁ

illumifiated ay, e.g. to inclu ermined operating times of the fan and/or e.g. to draw
concltisionsnwitfctespacend thbidegreelshsditivny fromeiuas ivaiativmsTontia fah erneeibigiEigasing

filter may 31 oﬁqgﬁéasg%%‘%%%@q%’@H?Qi%{@éiﬁ{%t%‘é?@ﬁ{@f I that fas,spilingk ReRSRLIMBAAS includes

a flow sensor, a pressure sensor, a temperature sensor, an optical sénsor, an electric field sensor, a
magnedidsfiefldisensintertian elenalic onthectiony sétsorignaltdivbinbeichiestar IBgspPsIREIEensors,

wherGii {6 SR301S.COMY RS ORE R1JNPLSE RADSALSISINAELE, 0. cRtisalsRRSA MAbeeMbadied .0

with light emitter and light rec€iveras a sensor measuring reflected light or as a transmission sensor,

an elexhio fieilzengothasivapagiti efer tkoril méetadiclishtuceidty e dnsbidsr tesidehsrgrigedsor,
fespesgéﬁg?giﬁgy5@&{@0{3}{04}99&@%@%&r&?&é@&é&ﬁﬁ@}{m&% 0eRaGRd Rlertrades ingontact

with th at, in particular when conductive ingredients are contained in the filter mat, such as,
e.g., ifrem brednvgastions fof biettronrigh&icreiksisirg iberasibemdasvariations result in a humid
environment. An embodiment advantageous for construction consists in that the insert comprises at
least one receiving chamber for an electric power supply unit, for the timer means, for the monitoring
electrévivantagtorsferafi st ohe sornisreorsivbit. hartHer sagtagewlsprovisiBrEtsnsisoN that the

inseftééééﬁé}% %%%%&er Jansovetdrarngidearautsid %#B&%?@%'@ﬂ detaghahly gerpReddp or
screwed thereto or adhered thereto. Advantage for construction further result by forming a recess
adaptetgodhe frddrsdnstieotapnceipeitin whighctHatinserses aecorabRirador of finsasn BB Eration

further J0se RIPYISIANEAIERGNANIAGRAUS NALINGHRCESRE BILARIRT KRB HesQB:eba. a8 siructure

with air outlet openings of the fan cover. For example, the insert may advantageously be combined
with aembndifettuzers o dighto eméttengnth lighe reesitionas Sshvrieaeeissriger cleti wk M oRReF surface of

a COV%%%E%%&%H%H?&{%? LRRARH&IREP s 2 capacitive sensor, an electric conductivity sensor
or resistivity sensor, respectively, as a current or voltage measuring sensor having e.g. two
spaced electrodes in contact with the filter mat, in particular when conductive ingredients are
contained in the filter mat, such as, e.g., in an arrangement for electromagnetic shielding, or

resistance variations result in a humid environment.

An embodiment advantageous for construction. consists in that the insert comprises at least one
receiving chamber for an electric power supply unit, for the timer means, for the monitoring

electronics and/or for at least one sensor element.

Further advantageous provisions consist in that the insert is attached to the fan cover from inside

or outside, in particular detachably snapped in or screwed thereto or adhered thereto.

Advantage for construction further result by forming a recess adapted to the insert in the fan

cover in which the insert is accomodated.



The invention will be explained in detail below with the aid of exemplary embodiments with reference
to the drawings. Fig. 1shows a perspective illusiration of an exploded fan-and-filter unit, Fig. 2shows a
rear view of a fan-and-filter unit, Fig, 3shows a section of the fan-and-filter unit in the region of a fan
cover fronFa rearisiderthereafoi-griidshbws mifférent views oftagednstit didhesdsrisand-filter unit, Fig.

Sshows a fan, unit gf.the: fanand:Siter it with fwe.diifsrent: lovs Biteetienseffror cxample,
the insert may advantageously be combined with a manufacturer’s logo formed as an insert
and may simultaneously be used as an outer surface of a cover side of the insert for applying

the logo.

The invention will be explained in detail below with the aid of exemplary embodiments with

reference to the drawings.

Fig. 1 shows a perspective llustration of an exploded fan-and-filter unit,
Fig. 2 shows a rear view of a fan-and-filter unit,
Fig. 3 shows a section of the fan-and-filter unit in the region of a fan cover from 2

rear side thereof,

Fig. 4 shows different views of an insert of the fan-and-filter unit,

Fig. 5 shows a fan unit of the fan-and-filter unit with two different flow directions of
sucked and exhausted air, and

Fig. 6 shows a schematic illustration of a filicr mat monitoring unit and a fan motor

connected io a fan control.

Fig. } shows a fan-and-filter unit 1 in a perspective illustration consisting of & fan housing 10
having a fan unit 50 with fan motor 51 installed therein (cp. Fig. 2), a filter mat arrangement

20 and a fan cover 30 and further comprising a filter mat monitoring unit 40.

Fan housing 10 possess, on its front side facing to fan cover 30, a large, for example rectangu-
lar or square, opening which is surrounded by a continuous rectangular or square, respec-
tively, frame and tapers rearwardly like a funnel with wall sections adjoining the frame and
thus comprises 2 frustoconical shape, wherein a parallel rear side facing away from the front
side is closed by a wall section, A round opening is provided in the rear side wall section of
filter housing 10 which is surrounded by a cylindrical section protrading rearwards which
accommodates the fan motor and a fan wheel driven thereby. Fan unit 50 is provided with a

protective grid on its front side and advantageously also on its rear side.

Presently, filter mat arrangement 20 is comprised of two filter mats, namely a standard filter

mat {A) and a fine filter mat (B) and covers completely the front opening of fan housing 10.



sucked and exhausted air, and Fig. 6shows a schematic illustration of a filter mat monitoring unit and a
fan motor connected to a fan control. Fig. 1 show a fan-and-filter unit | in a perspective illustration
consisting of a fan housing 10 having a fan unit 50 with fan motor 51 installed therein (cp. Fig. 2), a
filter mat asrangement2@-and a-fap-eeverBtanciusthescorapricinga fitarsmakimonitering unit 40. Fan

housing 10 passess, Jits T onh el lacing o, an eRuer,f 2dargeoLexample deglanaular or
square, opening which is surroun ecfrby a c_onl_%nuous. rectangular or s&’uare, respectlvefy, frame and
tapers rearyeanhndilkianfarirariichodalPs dedishezduiifing tiantrarfeca AadRUE EbpisHSeS a

frustoconigal shapewineiein.a Rakalleksepk sidedasingavaa omdhediontsidads.alosed by a wall
section. A round opening is provided in the rear side wall sectiaon.of g’Jter hou%n 110 which is

surroundetiSEH &y R PEE RSH T SRFLT A T A R AT S oSS 3RS the Tan motor and a fan
wheel drivert sherdbyifsanmuming0sisysfosidedwithapprotstivegridcoits-frontsidecind
advantageusly. a0, A EnLeansides R ieseily{ilier mataiangement2d- issampsised of two filter

mats, namely a standard filter mat (A) and a fine filter mat (2%? and covers completely the front opening
of fan hougfﬁ@tzié_y, is associated therewith. Filter mat arrangement 20 may also be embodied mofe or

less porous or permeable to air, respectively, thereby having a corresponding flow resistance
for air flow which, however, should be as low as possible combined with filter characteristics
as good as possible. Filter mat arrangement 20 is attached to the front opening of the frame
surrounding fan housing 10, e.g. with the aid of fan cover 30, wherein it is previousty fixed to
the rear side of fan cover 30 by means of a holding device, e.g. in form of a grill-like holding

grid at fan cover 30.

Fan cover 30 is formed as 2 louvre grili having horizontal lameliae with downwardly sloping
top side and air passage gaps (which are not visibie in Fig. 1) arranged therebehind or there-
between, wherein the lamellae form, with respect to the front side in cross-section, a
sawtooth-shaped structure. Fan cover 30 is placed onto the front frame of fan housing 10 with
its centre approximately in an imaginary extension of the rofor axis of fan unit 50 and is fixed,
in particular snapped on, whéreia, in a lower corner region, e.g. a biased lock finger, releas-
ab.le by means of a tool, engages in an attached station of fan cover 30 into a mating locking
receptacle of fan housing 10 in region of the front frame. Further, filter mat monitoring unit
40 with an illuminated display visible from the exterior is received within fan cover 30, for

example in an upper corner region.

Fig. 2 shows fan-and-filter unit 1 with fan unit 50 and fan motor 51 inserted into fan houwsing
1¢ from the rear side, while also in a transparent illustration of the rear side fan housing wall
{assumed, not really present) filter mat arrangement 20 as well as filter mat monitoring unit

40 are visible.

Fig. 3 shows a section of fan cover 30 from a rear side thereof. In the region of the upper (or
alternatively lower) edge of fan cover 30 in which lamellae and gap-shaped passing openings

for air are present, a recess 31 is formed to the rear side of fan cover 30 which comprises two



Alternatively, filter mat arrangement 20 may comprise only one or more than two filter mats. Further,
embodiments of the filter mat arrangement 20 witft more or less porous mat structure, membrane-like
mat structure, e.g. for shielding humidity in damp rooms and/or with electromagnetic shielding effect
may be usggivirichomayRe inseried asiadgitenalititerinad saRdwhetrina diltee pral.ray possess one
or more of these charagcteristics. For example, electrically conducting.compongnts, such as conductive
particles o}%gﬁ’hﬁ%‘ﬁg@ﬁ?g& %ﬂfiﬁgyablésiﬁ? gaﬁlélé i %0 & ??é}e?gl%%‘f, s%ltcﬁgfa 1}lalnl"?{:)t:)aFlr&e%"plgsnding electrical
conductaneeventiedistaheazqaishestie yalls Guisbriated werawithaFifenadaridimigement 20 may also
be emb@'&%ﬁﬂ&ﬁ@s%!%ﬁr@ﬂﬁ%& %%@ﬂ@%é&b&'&rﬂi@ﬁ%&%@%@?f ngiy“lqg@ggngegiggrr'espondlng
flow resistance for air flow which, however, should be_as low as possible combined with filter

characteridtif¥ REyo N LHFEB) éo'I‘—A}ﬁér"m%éfaliff‘éeﬁééHSﬁ?%‘%tﬁ‘ﬁ%’éﬁélg‘?ochP’gﬁf%pening of the
frame surrauneingfandduding 0 aeig uprth ¢fhee aidiof fan cover30, iwhereinftfigpresiously fixed to the
rear side of fan cver 20, b¥Means.ala Aelkling sleviae, g de.inifonn.of a.grilllike holding grid at fan
cover 30. Fan cover 30 is formed as a louvre grill having horizonta lamellae with downwardly sloping
top side aid-ait pasdagécdapEigwhich are not visible in Fig. 1) arranged tberebehind or there-between,
wherein the lamellae form, with respect to the front side in cross-section, a sawtooth-shaped structure.
Fan cover 30 is placed onta the front frame of fan housing 10 with its centre approximately in an
magiary e B S RS AL A AR B b e T e e I o Wherein, in a

lower cornegrietidfop pirfivadealtbek fmgaht iredsdbl sy it divsdheriad| hanbadedin an attached
station of fan cewak 3Qdpina MmatingleckingiseseniasiRial fanusing.48 dnsedion.af e front frame.
Further, fiI%er mat moniﬁirjng unit 40 with an iIIuminated_dFitf%la visible fro Ehe exterior is received
within fan GBYEP 3T ST eXSITBIRTRSh HEbErREHR # rgioh. %féogﬁ REEHcFHTE8H it 1 with fan
unit 50 and:rfamegenatgrod 1linserted divtdefart housimgvi@ emithetrearSideyanthiidyalsormea transparent
ilustration gf the: teag sidecfan housinamalkiassemes: natreakarssendiillen.matarapgement 20 as

well as filter mat monitoring unit 40 are visible. Fig. 3 shows a section of fan cover 30 from a rear side
thereof. In tiEFREIGRBIHERHpEF o1 SRe FRsiticRIgIERVErY dage viranieRdFoars i lamellae and
gap-shapegrgassiegitpeningsfesail amipresent, 4 reeassrdduislammeditothéoreat side=of fan cover 30

which comprises two, wall-like bpun ari%s 2 parallel gﬂnd ol endic Igrl tcaetgue L mg{ljae vertically to
the plane ngatlfﬁ%e gﬁ_nébé{gf%ﬁ%aenﬁlﬁggﬂ eg(,gg %g{i?éﬁér r?r?ﬁi{)‘iy??lﬁgxﬁg%ﬁ%ﬁeqﬁo “fan cover 30 and at
its lower rigmBiE iz R tETETPet & WaRsICiHInbe Grooves B33! wherthriat-with g8 boundaries 32,
approximajely-nitsiaidele regien ayhichsaxiandsgeessndh auimardiyrvarticakie daa-plane of the fan
cover 30. Asﬂ?.w ole, recess fog;n%arectan ul434r-like ce%vity which is,merely rounded a little bit at its
- with its free ¢gge away rom the Tift %iecrf\ . oniented to-the front Slfiﬁtd'e' T S.20 ‘ .y
upper edge region an eCeives an nsert a1°0t filterma monitoring unit Z0; wheréin lateral guiding
posts 43 ofighert #ds drg§e With iyaniding thopves @383 vasidkatifiddrire RigeidinEigpadingfows an
exemplarygmpodimentforinsertaking REEsBestYSillustation;(bottam Parthand dRrpart from the
left to the rl%.r%;[1 hand side) in_a view from the right han% ?de, in.a top view to a top Sld:—fndr?’ ina

(? -

cross-sectfifaf fIRSHatiah ffomidhédft RaHN side T HESHPHE RO IREERFTIYSimmetrical with
respggt to am@f.rtighi @emaﬁbngmmr,mm&e)exﬁma_mEzrragg@mgnt ofd#mhm@ﬁh@ iBplays 45 or
receiving GRIARHEIRgh.eaREIYAN FEOTAIRD SR ALyich (Reasiannsialipd state of insert

41 to the front side of filter-and-fan unit 1 [aterally moulded wall sections and resilient snap-lock fingers

42 with locRFTgYAIsB U Prodenyr seHsBhefictrsiy earmdrasi contimiepodisuanikicAsrdtrude outwardly

are fonnedierdhe ek sectiensaclove faidRAais banndesdyr fiingsestans44 (samgwhat rounded in

the example),which are ransyerse with fespect to.the two wall seqtions, whelgin snaplock fingers 42
are moulde Fo AEction s Joining cover sﬁ’eafﬁ WChIIC IS O%e?}?ggryvardﬁl and which is, with its free
edge awaycfropangnestistirgeesdtio tha mseridhtedinpivechienthsice i befdlypiseiprandgles 8press than 90 with

respﬁgt to E@tm%&@%f[%é%@%é%_resig% 6§%Tﬁggr@pﬁyéqg%9@%$isggﬁaﬁara&lﬁ#ﬁ%wad %@alay_ 45I vghich are
neighboring in transverse direction are formed in. cover side. 47 or the wall of jnsert to include e.g.
thrce gt BT AGES H4F ST R olbHFaA o FoRG 48 788 IS TR Kirernatively
e.g. only onel igcemngrepeningdormatdtrmnate o displaprirmpatticulamiighternigihyg dicge, may be
provided WJ}J&PtM¥1%§PiEi&?rely light of one colour or light of several colours for signalling depending
on the control thereof. Further, a receptacle 46 for receiving components of filter mat monitoring unit
40, such as e.g. one or more sensor elements, an electrical energy supply and/or electronic circuit
components is arranged in the insert 41, as in particular shown in the illustration on the upper right

hand side. Receptacle 46 is open on its rear side facing away from cover side 47 and is bounded by
cover side 47 or the walls thereof on its front side, by side wall sections laterally



and by transverse wall sections between side wall sections and thus forms a rectangular cavity open
to the rear side, As shown in Fig. 5, fan units 50%may be driven by a corresponding control of fan
motor 51 alternatively for sucking or exhausting air. If now the fan-and-filter unit is installed in the wall
of a switchgear cabinet or housing, air for cooling may be sucked through the louvre grill of fan cover
30 into the switchgear cabinet or hot air may be exhausted the?:efrom. Flor [ rstallitng 5tpe fan-and-filter
unit, a cutHtT ISR ARE I tHEWAHF O HRA SRR RS BTSSP HER S TS pECHVES hdapted to the
frame arouherthéveiyeningchidfan hohsing dOr. dothatithéframiciddoutsitasthetsiiall tikbafidnge with a
continuousim.seglion a5sAAREIciPRees IRl kA 60 43R BANGE 300 fAfe! mentioned in

the introductory, incorporated by reference. For exchanging filter mats, fan-and-filter unit 1 remains
installed afthecsmittHpebeanivbest RN, Heiyeriv e bttt Bruisifg 1#54rdgan unit 50
accommodiatech therginrand, ariy-tan icoude 30rs remoyed. sSintedilteshinat snanitdringeunit 40 with
insert 41 and relevant ¢ onents is mounted within the fan cover, qg&r&%eﬁ@ggggmg at the
switchgeaF3 %cép’g?fr‘;geyt’ Scr{al’?g;‘lrﬁg%légﬁ?rear%%fw &?&Qﬁ%ﬁﬁ%&%%%ﬁg@“%% GSlr%%leces.sary, Whergin mounting of
the illuminttdet sispls 45lanihinifan CovaraO rif pratou ki R Inssrenres VSR Adcbgnizable for the

user or theggenvesssiatidiomthe.Rutside of themwicheeaicakipatanheusivg.dnrpagicular when a
filter mat exchange.js signalled by illuminated display 43, For exchanging filter mat arrangement 20, it
is reguIarIf%fS?e%%W@ﬁﬂé%%dﬁygj%&% W?%ﬁp%gg‘rﬁta (gt ahee F%rﬁe%é:a%?gir%eoro Fan housing 10,
e.g. to dropnit, dopetiTaythisteiis fHxibiacthmut omwirdsatfitteofad ordoring Wit 40 may remain
connected @ the fanand;ilfesHoitRA gt fonRkuniLeraah fespastivRlvioraveifurther control

means of the switchgear cabinet or housing, wherein the length of the connecting wires must be
chosen adetiateRoRirsERREGE EorRETtAGHIEN LRI AT e S8 R R &Y 8% resent for
connectingnyitescof the filtenimathaapigringsunii«essarfiltderiammoniteridghe it4tnaal even, without
any conneglna MESh il Y20 oL e A ARG NP RUANSLJESRESHY Ry sqpletely be
integrated into the fan cover 30 wireless y. To this end, monitoring components 48, sensor elements
481, an electhieapwirerigishipp iranuriter ionitoimhg eicehanics HovivEtH srieeso Haf electronic
circuit COMpRReNtS:; AB-5DOWR; Afilg: ©; Atempatty asgempletely accommodated by insert 41. Filter mat
monitoring unit 40 comprises e.g. a timer means for determining the service life of filter mat
arrangement 20 and/or a soiling sensor means comprising at least one sensor element 481 and
monitoringFelectrbnigs g 8R¢rmwhichnsigneds2Sutpatrésp ity smbeimbarstagid/r theesédiling sensor

means cang pracassad-and analyzedbymeansfa pregessing maaks. addia igast one drive signal
for the illuminated display 45 can be produced. If the illuminated display is e b%%%g e.g. as light
emitting digﬂ’é*dFs‘iﬁ%’iﬁcﬁ%iWEB%%?Wﬁﬂ%ogl%%?ﬁgéﬁoe’ﬁ@éwg‘bpfﬁﬁ?e@% ‘& &18Ctrical energy
supply mawﬁeﬁr&ﬁnﬁaﬁuﬁi&edaamdmmmmmdﬂtwﬁncﬁgﬂwmmmoms%m&f ég. flow
SEnsors, prex é%&_%%%%&?c}%m@ﬁ@%@réﬁ@t?@félgﬁpl{%%%%ﬂﬁé’é&@%%q Qnsteflestion or based on

- transmission, g&ii ctrical field sensors, such as capacitive sensors, magnetic field sensors, electrical
conductivitjesHsBrs Hh Faarsia cer R EB A FRRORRIENS, G MR RS BRB R O TAET f5 of those
sensors, may:he consisietediivhereincdieSansarsind ftnay: comiisise anie 4r mere/sensor elements,
such as the gptical sensor a light emitting and.a light receivin eltem nt oro‘thg copgéi tivity sensor two
spaced apgf?%tgc??m%%n%%n@ggéﬁ ggt%&%l %glghoer |‘tet? At g?r%%eg8%8%?%’11?9?2%;150%’3 may also be
used for thectiwpieiembaimsorfstiningaldetertor? orrelspEvhich e sharatibhiedbFRMRIADEfan unit 50 is

detected tagngasurean-aRerating Jimeiof tarunikBOAndie a0aragae: RRAkNG perieds, So that the
service life or the service state of fan unit 50 may b detectgd even without a wired.connection to a fan

controller 60T RIBSRAIEHRERF 8 Wirdtr e RIS A S FARST Al m nitGrngEunit 2t B I e SRtroller 60, e.g.
for tappingamcueréntdsignasat € voltage for determining the operation of fan unit 50 may be provided.

Filter mat monitoring unit 40 comprises e.g. a timer means for determining the service life of
filter mat arrangement 20 and/or a soiling sensor means comprising at least one sensor ele-

ment 481 and monitoring electronics 482 in which signals output by the timer means and/or



By means of said sensors, not only the operation time of fan unit 50 may be measured, but, in a more
sophisticated embodiment of the monitoring electronics 482, also the operation condition of the fan
unit, e.g. whether it is often driven in a high load operation or mostly with low power. Such information

r?trievec_' f{@;{g«g{%@g M&?&rﬁéﬁﬁtﬁéﬂ K@pﬁl&%fsrs]pl@mmm@mti@na%bef@qﬂ&a@mgmmiﬁonitoring
electronics or evaluating the state of filter mat afrangement, 20 be,used for. signalling a filter
mat exchalig&SPARHRAF §&S§Eﬁgﬂ?{e§ l?ﬁT e 58 se'é? Brﬂé%cgfqﬂh e 35

maintenance interval may be
predefinedbhy inestnsiof the tintiehmmdnisg dioddkinpirvatodidisplaytt malitbecthdrénifer-signalling the

fiter mat exghangewhendhe ime intanal sxpites.Alesmatively oraddiionalbi.theigegree of soiling of

filter mat arrangement 20 may be detected by means of the soiling sensor means and, when a

predetermiSB- B e i GTFIEsA8IFP 7 ERETEIBE Y SRR Tl THRSTAME: ¥REHEnge is output via
iluminatedgtisglayn s Widditianatlycibe signalsfrem thesdime eimestnsfahtistromstisecBeling sensor

means may,be, analyzed i combinalot A0, 0YaRIaag SRS, ALl ek monitoring it 40

consists in that a service person may set fﬁ"erent set values for operating conditions of the switchgear
cabinet or 9Bt CHOE e xeinSRIPIRARGTRA b HisTE it VitRRRSH Ao INaY 8R SRtidstRtidity or low air
pollution ogjeuihumiditye:d Bekely:dpRuhpREaRS: AREh asseaidtetbmaniiaiigetectianias 482 of filter mat
o G e Semprioh.such that an speralion perad or &.deqree, ofspilng for fiter mat
exchange &Y 4148 H & HEERP BB AeT PRt MaC monitormg uni 20'1% equipped with a
programmabie detegratad bircuitagut vidstee Microco rrelisediffeyer sespitontitalsedsarios may be
programmed apd:predefined:in Miswavto cantoh the: uminated display.depangest thereon. 11

unit 50 is detected to measure an operating time of fan unit 50 and to aggregate operating pe-

riods, so that the service life or the service state of fan unit 50 may be detected even without a

wired connection to a fan controller 60. Alternatively, a wired connection of filter mat moni-

toring unit 40 to fan controller 60, e.g. for tapping a current signal or a voltage for determin-

ing the operation of fan unit 30 may be provided.

By means of said sensors, not only the operation time of fan unit 50 may be measured, but, in
a more sophisticated embodiment of the monitoring electronics 482, also the operation condi-
tfion of the fan unit, e.g. whether it is often driven in a high load operation or mostly with low
power, Such information retrieved from monitoring electronics 482 may then additionally be

considered in the monitoring electronics 482 for evaluating the state of filter mat arrangement

20 and be used for signalling a filter mat exchange via illuminated display 45.

In a simplest case, a fixed maintenance interval may be predefined by means of the timer
means, and illuminated display 45 may be driven for signalling the filter mat exchange when
the time interval expires. Alternatively or additionally, the degree of soiling of filter mat ar-
rangement 20 may be detected by means of the soiling sensor means and, when a predeter-
mined degree of soiling (threshold) is exceeded, a signal for filter mat exchange is outpat via
illuminated display 45. Additionally, the signals from the timer means and from the seiling
sensor means may be analyzed in combination. An advantagecus embodiment of filter mat
monitoring unit 40 consists in that a service person may set different set values for operating

conditions of the switchgear cabinet or housing, for example in an environment with high air



Claims 1. A fan-and-filter unit to be mounted in the wall of a switch cabinet or housing, comprising a
fan unit inserted in a fan housing, a filter mat arrdhgement mounted upstream of the fan unit and a fan
cover immobilizing the filter mat, wherein the fan-and-filter unit has a filter mat monitoring unit which is

designed (g gigisctiba.senice lifsaneienaderesahsaiing ofdhe fitgnmatarangesent and which
comprises an insert integrated into the fan housing ar the fan cover and having an iIlIHQinated display
S0t 1 iRy St e

visible frofi¥t BRLABROT HREYHRE G SANRY RS Hha TP AR BEIRG S6digied to display at
least exceading-afoa peacbtemdinuec: of priddefeifiirable sechrivediferanlfdrealpredicrertnined or
predetermﬁ;}gg‘le degree of soiling, wherein a recess adapted to the insert is formed in the cover in
which the insert is accommodated, and the filter mat monitoring unit comprises a timer means for
determining the service life of the filter mat arrangement and/or a soiling sensor means having at least

one sensox glegmant fendetepmining thetegreedf spibagumithioditermat arangerdentand a

monitoring electronics to,analyze signals output by the timer g_a%%%s iling sensor means
and to pro ﬁcégcg#é%g ’glnee i ﬁé@%ﬁgﬂ% fort a&ﬁ?lférﬁf/n%aﬁgaoéfsp ay, gﬁggé%{eegﬁfz%%q}ig%%at the insert
comprisesvatyltashonkthe diviigieh diviber fercadreldistise™power supply unit, for the timer means, for the
monitoring electronics and/or for at least one sensor element and that the insert is attached to the fan
cover from inside or outside, in particular detachably snapped in or screwed thereto, wherein either all
components of the filter mat monitoring unit except at least one sensor element and/or an external
electric power supply or all components of the filter mat monitoring unit including their electric power
supply are received by the insert. 2. The fan-and-filter unit of claim 1, characterized in that input means
are provided so that different set values for operating conditions of the switch cabinet or housing or
directly service lives or degrees of soiling for exchanging the filter mat arrangement may be input.



12 3. The fan-and-filter unit of any of the preceding claims, characterized in that the illuminated display
includes a light emitting diode arrangement to emit light of at least two different colors. 4. The
fan-and-filter unit of any of claims 2 to 4, charactéfized in that the timer means comprises an operation
timeké&dpesfor fan operation. 5. The fan-and-filter unit of any of claims 1 to 4, characterized in that the
timer means and/or the soiling sensor means comprises a detector means for detecting the operating
time and/or the operating conditions of the fan unit which is coupled to the fan unit through a wired or
wireless c%Fﬁﬁ‘é%‘ﬁ%ﬁ“ﬁSr%HéP‘Ei@’t%‘ﬁf% i fe A R P BRI R P g RaI ST RHE e s, the
operatingitigeandiotine operatifigestate afdnedan unitsiat eghedastfilterfexchange Hizngedeteimined
on basis of thc)%]L 1zgletﬁ%t£ﬂ{%rsﬁ%@,a\i%g 1jl'he fan-and-filter unit of any of claims 1 to 5, characterized in

1 ?e'i
that the soiling sensor means includes a flow sensor, a pressure sensor, a temperature sensor, an

optical sensor, an electric field sensor, a magnetic field sensor or an electric conductivity sensor or a

combinatigs gfahleastiweiof suchisenser samhsrginthie SeRECES ReTFKISe aRecOrHNeEe ReNEDI
elements. 7, The fan-and-filter urf]ihof (flaim } characte{izecg ilﬂ.t at the recess is arran ed.in the region
the i _ ar whic

of a grid fflr%/gfuaréle\%ri?ﬁ Airoutet openlr%alér%af {HE TR Covar Comprises an inSert integraied into
the fan housing or the fan cover and having an illuminated display visible from the exterior of the fan

cover facing away from the fan unit and being designed to display at least exceeding of a
predetermined or predeterminable service life and/or a predetermined or predeterminable degree of
soiling, wherein a recess adapted to the insert is formed in the cover in which the insert is

accommodated, and

the filter mat monitoring unit comprises a timer means for determining the service life of the filter
mat arrangement and/or a soiling sensor means having at least one sensor element for determining the
degree of soiling of the filter mat arrangement and a monitoring electronics to analyze signals output
by the timer means and/or the soiling sensor means and to produce at least one drive signal for the

illuminated display,

characterized in that the insert comprises at least one receiving chamber for an eleciric power supply
unit, for the timer means, for the monitoring electronics and/or for at least one sensor element and that
the insert is attached to the fan cover from inside or oufside, in particular detachably snapped in or
screwed thereto, wherein either all components of the filter mat monitoring unit except at least one
sensor element and/or an external electric power supply or all components of the filter mat monitoring

unit including their electric power supply are received by the insert.

2. The fan-and-filter unit of claim i, characterized in that input means are provided so that different set
values for operating conditions of the switch cabinet or housing or directly service lives or degrees of

soiling for exchanging the filter mat arrangement may be input.



13 Fan-and-filter unit Abstract The invention relates to a fan-and-filter unit to be mounted in the wall of
a switch cabinet or housing, comprising a fan unit (50) inserted in a fan housing (10), a filter mat
arrangement (20) mounted upstream of the fan uifit and a fan cover (30) immobilizing the filter mat. An

embodli t advan ous for gperati f the fan-and-filter uni SISES: | - {ter unit
a2 T e S e e of
soiling ofdtsplfiftenchatearmatigenrentti2g) dindewiiehgsomptite sadt ihgbitq? #) istst iatedlifivare fan
housing orf{he fan cover (30) and having an illuminated display (45) visible from the exterior of the fan
cover (30) facing away from the fan unit (50) and being designed to display at least exceeding of a
predetermined or predeteiminable service life and/or a predeteimined or predeterminable degree of
soiling. (Fig. 1)
4. The fan-and-filter unit of any of claims 2 to 4, characterized in that the timer means

comprises an operation timekeeper for fan operation.

5. The fan-and-filter unit of any of claims 1 to 4, characterized in that the timer means and/or
the soiling sensor means comprises a detector means for detecting the operating time and/or
the operating conditions of the fan unit which is coupled to the fan unit through a wired or
wireless connection for signal detection and which supplies detectidn signals to the timer
means, the operating time and/or the operating state of the fan unit since the last filter

exchange being determined on basis of those detection signals.

6. The fan-and-filter unit of any of claims 1 to 5, characterized in that the soiling sensor means
includes a flow sensor, a pressure sensor, a temperature sensor, an optical sensor, an electric
field sensor, a magnetic field sensor or an electric conductivity sensor or a combination of at

least two of such sensors, wherein the sensors comprise one or more sensor elements.

7. The fan-and-filter unit of claim 1, characterized in that the recess is arranged in the region of

a grid structure with air outlet openings of the fan cover.



13
Fan-and-filter unit
Abstract

The invention relates to a fan-and-filter unit to be mounted in the wall of a switch cabinet or
housing, comprising a fan unit (50) inserted in a fan housing (10), a filter mat arrangement (20)
mounted upstream of the fan unit and a fan cover (30) immobilizing the filter mat. An
embodiment advantageous for operation of the fan-and-filter unit consists in that the fan-and-
filter unit has a filter mat monitoring unit (40) which is designed to detect the service life and/or
a degree of soiling of the filter mat arrangement (20) and which comprises an insert (41)
integrated into the fan housing or the fan cover (30) and having an illuminated display (45)
visible from the exterior of the fan cover (30) facing away from the fan unit (50) and being
designed to display at least exceeding of a predetermined or predeterminable service life and/or a

predetermined or predeterminable degree of soiling.

(Fig. 1)



