Device for Conditioning Recirculating Air, Especially Cean RoomAir The
invention relates to a device for conditioning recirculating air, preferably
cl eanroomair, according to the preanble of claim1. In cleanroomtechnol ogy
it is known to arrange cooling devices for cooling the recirculating air on
the ceiling of a cleanroom It is necessary to provide conduits for the
cooling devices on the cleanroomceiling, and this constitutes a significant
constructive expenditure. The ceiling | ayout can be changed only with great
expendi ture because of the conduits. Moreover, the cooling devices entail
the risk of |eakage. The cooling device can drip so that the equi pnent in
the cl eanroom can becone damaged. It is an object of the present invention
to configure the device of the aforementioned kind such that, while having
a constructively sinple configuration, an optinmal operation is possible.
This object is achieved in regard to the device of the aforenentioned kind
with the characterizing features of claim1: In the device according to the
invention, a portion of the recirculating air is supplied to the fan by
passi ng through the return air channel. The other portion of the
recirculating air is supplied directly to the fan by bypassing the return
air channel. By divi dDeyideforr@Genditioning Reciroulating i way, it is possible
to cool only that portion of the  recirculatingair that flows through the
return air channel while theE ?PSPWMé{qaﬁﬁﬂPm AT that is directly supplied
to the fan remains uncooled. In the area of the return air channel the
recirculating air cooling device can be arranged such that even in the case
of | eakagEhé tinventiont relaies fonbodéviee fpaoentitioninghredircutatingeair) prdfatabhg air is
renoved. Since a cooling, acti n i S not i.red for the recirculating air
that is SapoLEYaM; ?‘K@?@'ygtt% %Br?aéﬂb'ed%efcw cul ating air cooling devices
are needed for this

In cleanroom technology it is known to arrange cooling devices for cooling the
recirculating air on the ceiling of a cleanroom. It is necessary to provide conduits for
the cooling devices on the cleanroom ceiling, and this constitutes a significant
constructive expenditure.  The ceiling layout can be changed only with great
expenditure because of the conduits. Moreover, the cooling devices entail the risk
of leakage. The cooling device can drip so that the equipment in the cleanroom can

become damaged.

It is an object of the present invention to configure the device of the aforementioned
kind such that, while having a constructively simple configuration, an optimal

operafion is possible.

This object is achieved in regard to the device of the aforementioned kind with the
characterizing features of claim 1.

In the device according to the invention, a portion of the recirculating air is supplied
to the fan by passing through the return air channel. The other portion of the
recirculating air is supplied directly to the fan by bypassing the return air channel. By
dividing the recirculating air in this way, it is possible to cool only that portion of the

recirculating air that flows through the return air channel while the recirculating air
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portion so that the device according to the invention can be produced with
m ni mal constructive expenditure in an inexpensive way. Wien the device is
used in cleanroons, the fans can be arranged in the ceiling area of such a
cl eanroom for exanple, according to the grid dinmensions. Since the
recirculating air portionis supplied to each fan in the sanme quantity, the
supply air of each fan has the sane tenperature. A subsequent change of the
ceiling layout is possible without problenms because recirculating air

cool ing devices and corresponding conduits are not present. Further
features of the invention result fromthe additional clains, the .
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cleanrooms, the fans can be arranged in the ceiling area of such a cleanroom, for
example, according to the grid dimensions. Since the recirculating air portion is
supplied to each fan in the same quantity, the supply air of each fan has the same
temperature. A subsequent change of the ceiling layout is possible without probiems
because recirculating air cooling devices and corresponding conduits are not

present.

Further features of the invention result from the additional claims, the description,
and the drawings.

The invention will be explained in more detail with the aid of the embodiments
illustrated in the drawings. It is shown in:

Fig. 1 in a schematic illustration a device according to the invention for conditioning
recirculating air;

Fig. 2
to
Fig. 7 in a schematic illustration different embodiments of filter-fan-units of the

device according to the invention, respectively;

Fig. 8 in an illustration corresponding to Figs. 2 through 7 a further embodiment of

a filter-fan-unit;



enbodi nent of a filter-fan-unit; Fig. 14 a plan view of the filter of the
filter-fan-unit according to Fig. 13; Figs. 15 and 16 anot her
filter-fan-unit according to the invention in an illustration corresponding
to that of Figs. 2 to 8, respectively. The device is provided for
conditioning recirculating air, preferably in clean roonms. Fig. 1 shows an
exanpl e of a cleanroom 1 having a double bottom 2. In the ceiling area of
the cleanroom 1, the filter-fan-units 3 are arranged through which the cl ean
air is guided downwardly into the cleanroom 1. On opposed sides of the

cl eanr oomg; i Al ' ; ; vit:ded. t hat extend fromthe
bott om 2”?!91'%33%@5 P:%B%ﬁ%gﬂﬂéﬁ}% épggﬁ%@hﬁ@h@gf% ter-fan-units 3 suck in
the recirculating air fromthe double bottomarea through the return air
conduits 4, 5 as is known in the art. Each filter- fan-unit 3 has correl ated
t her ewi t hFigh 10t ake 1ine 7 that opens into the ceiling 6 of the cleanroom1
and through which a portion of the recirculating air is supplied directly
to the correlated filter-fan-unit 3, respectively. In the illustrated

exanpl e, fFige 12r et ur in aiplarcdedia cailidg layoahef difiercnheatbedimerts of the dedesi gned
such that 50 percent of .the return gi.r are supplied to the filter-fan-units
3, respectively. Si RCEOHHIY &’nﬁbeéﬁ??? INYRIAIRP; FSPPSENYRIS rcul ating air is

gui ded t hrough the double bottom 2 and the return air conduits 4, 5, the
inner width of the double bottom2 as well as the cross-sectional area of

t he ret ur frigit3 condin t 3n iflugiration lcorrespendieg too Figs.s 2althrougbc 8r dinntieyr, t he

3 recirculating air cgoljn eyvi ces 9 .provided at the end of the return
air conduits 4, 5 ieﬁnqt?%mgpgﬂf/@:ﬁﬁﬁr(?%h&f{“ﬁan al so have smaller intake areas
than those in conventional cleanroons. The openings 10 provided in the
ceiling 6 guide a portion of the recirculating air directly to the
filter-fafigri4s 3. amlenaiew pkteshilten of the filtardanpuwit anperding to frig.HS; cei l i ng 6
is matched to the return air resistance in the return air conduits 4, 5 by
the cooling devices 8 9. The recirculating air resistance is determ ned by
the Figs. 15

and 16 another filter-fan-unit according to the invention in an illustration
corresponding to that of Figs. 2 to 8, respectively.

The device is provided for conditioning recirculating air, preferably in clean rooms.
Fig. 1 shows an example of a cleanroom 1 having a double bottom 2. In the ceiling
area of the cleanroom 1, the filter-fan-units 3 are arranged through which the clean
air is guided downwardly into the cleanroom 1. On opposed sides of the cleanroom
1, return air conduits 4, 5 are provided that extend from the bottom 2 to the ceiling 6
of the cleanroom. The filter-fan-units 3 suck in the recirculating air from the double
bottom area through the return air conduits 4, 5 as is known in the art. Each filter-
fan-unit 3 has correlated therewith an intake line 7 that opens into the ceiling 6 of
the cleanroom 1 and through which a portion of the recirculating air is supplied
directly to the correlated filter-fan-unit 3, respectively. In the illustrated example, the
return air conduits 4, 5 and the intake lines 7 are designed such that 50 percent of
the return air are supplied to the filter-fan-units 3, respectively. Since not the entire
quantity of recirculating air is guided through the double bottom 2 and the return air
conduits 4, 5, the inner width of the double bottom 2 as well as the cross-sectional

area of the return air conduits 4, 5 can be selected to be small. Accordingly, the
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return action of the recirculating air through the double bottom 2 and the
return air conduits 4, 5 and can be kept small. The portion of the return
air that is sucked in through the openings 10 is not cool ed. However, the
portion of the recirculating air that is taken in through the return air
conduits 4, 5 nust be cooled to a greater extent than in the case of a

cl ean roomwhere the entire recirculating air is returned through the
return air conduits. The cooled return air is nmxed optimally directly
above the intake area of the filter-fan-units 3 with the return air that is
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The intake line 7 adjol perpendi cul arl'y the sidewal |
recircul a&xterg thaln umﬂnetme orflam}eammonDWhermtherﬂrdiz@reqmo;alamngsauderetummh in the
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bottom ghove the intake area of the filter-fan-units 3 with the return air that is returned

through the intake lines 7 and not cooled.

The filter-fan-units 3 are mounted as is conventional in the art on the ceiling 6,

advantageously according to the grid dimensions (Figs. 10 through 12).

Fig. 2 shows a filter-fan-unit 3 having a housing 11 in which a fan 12 is arranged. It
takes in the cooled recirculating air 13 and the recirculating air 14 supplied through
the intake line 7 and not cooled. In the area above the intake area 15 of the filter-
fan-unit 3, the cooled and the uncooled recirculating air 13, 14 are mixed with one
another. The recirculating air after passing the filter-fan-unit 3 exits as supply air 18

downwardly into the cleanroom.

The housing 11 of the filter-fan-unit 3 has, for example, a quadrangular contour.
The sidewalls 16, 17 of the housing 11 are extended upwardly and surround the
intake area 15. The intake line 7 is connected to the sidewall 17. As illustrated in
Fig. 2, the intake area 15 is open in the upward direction so that the cooled
recirculating air 13 that has been sucked in through the return air conduits 4, 5 can

flow without impairment into the intake area. The intake line 7 can be a hose or a
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Fig. 3 shows the possibility to connect two intake lines 7 to the
filter-fan-units 3. Advantageously, the two intake lines 7 are connected to
opposed sidewal Ils 16, 17 of the housing 11. Both intake lines 7 open into
the ceiling 6 so that through the intake openings 10 in the ceiling 6 the
recirculating air is sucked in. As in the preceding enbodi nent, the intake
lines 7 are L-shaped and open in the area of the extended sidewalls 16, 17.
Since the uncooled recirculating air 14 flows into the intake area 15 at a
spaci ng above the fan 12, the recirculating air 14 after exiting fromthe
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spaci ng R ¢he intake lines 7 is deflected downwardly by approximately 90 degrees. The
cooled recirculating air 13 that flows out of the return air conduits 4, 5 flows from the
top to the bottom as in the preceding embodiment and mixes with the uncooled

recirculating air 14.

The two intake lines 7 have the same flow cross-section. However, it is also

possible to provide the two intake lines 7 with different flow cross-sections.

Depending on the requirements, the filter-fan-unit 3 can also have more than two
intake lines 7. In the case of a rectangular contour of the housing 11, it is possible,

for example, to connect one intake line to each sidewall.

As in the preceding embodiment, the intake openings 10 in the ceiling 6 are
positioned so as to be spaced from the correlated filter-fan-unit. In this way, it is
ensured that the intake of the return air 14 is not disturbed by the supply air 18
exiting downwardly from the filter-fan-unit and vice versa. The intake lines 7 can

also be formed by hoses or by rigid channels or the like.

Fig. 4 shows the possibility of supplying the recirculating air 14 sucked in via the
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the ceiling 21 of the housing 11. The baffle plate 19 has an edge 22 that is
angled at a right angle and adjoins the housing sidewall 16 at the |evel of
the top side 21. The baffle plate 19 projects past the opposed housing
sidewal | 17 as well as past the pipe 20. The projecting end 23 of the
baffle plate 19 is also angled at a right angle in the downward direction
and extends across the plane that contains the top side 21 of the housing
11. The baffle plate 19 is positioned at a spaci ng above the top side 21
and fornms together with it a flow channel 24 through which the uncool ed
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housing 11.

The recirculating air 14 that is sucked in through the opening 10 flows through the
pipe 20 vertically upwardly. The recirculating air 14 hits the area of the baffle plate
19 projecting past the housing 11 and is deflected thereat horizontally in the
direction of the flow channel 24. The cooled recirculating air 13 coming from the
return air conduits 4, 5 flows around the angled edge 23 of the baffle plate 19 and is
deflected thereat by 180 degrees. The deflected recirculating air 13 hits also the
portion of the baffle plate 19 projecting past the filter-fan-unit 3 and is deflected
thereat also in the direction toward the flow channel 24. Mixing of the cooled and of
the uncooled recirculating air 13, 14 takes place within the mixing area 25 that is
located within the area adjacent to the filter-fan-units 3. On its path to the fan 12,
the two recirculating airflows are mixed properly with one another before they are
sucked into the housing 11. The flow channel 15 cannot only be closed by the
angled edge 22 but also at its sides that are positioned in the flow directions so that

the flow channel is open only in the direction toward the mixing area 25.

The portion 13 that is coming from the return air conduits 4, 5 can also be supplied,
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above the filter-fan-unit 3 directly to the fan 12. In the enbodi nent
according to Fig. 5 the pipe 20 has the sane height as the housing 11 of
the filter-fan-unit 3. A pipe section 26 bent approximtely at a 90 degree
angl e adjoins the pipe 20 and the uncooled recirculating air 14 exits from
it horizontally. The exit opening 27 of the pipe section 26 is |located, in
a side view according to Fig. 10, at a spacing fromthe housing 11. The
recirculating air 14 that 1is taken in through the opening 10 in the ceiling
6 flows fromthe exit opening 27 in the direction toward the
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Bbove L HERNRARON RN TONSIHIBAT for Lo ey er R Stck THNAREATAY 11, The
the. top Sjang [Ieihiding e SRERELted v WRaaE! e Stiof KB EBH 0. F an
12 m xes and fsitherblyl mixedtwith thee cooled recirculating air 13 before entering the filter-
fan-unit 3. In this embodiment, the air is blown in a targeted way onto the intake
opening that is located in the top side 21 of the housing 11. The intake opening 10
in the ceiling 6, in accordance with the preceding embodiments, has a sufficient
spacing from the exit opening of the filter-fan-unit 3. In this way, the suction action
of the recirculating air 14 is not disturbed by the clean air that exits from the exit

opening 28 in the downward direction into the cleanroom.

The filter-fan-unit 3 according to Fig. 6 is identical to the embodiment according to
Fig. 5. At a spacing adjacent to the housing 11, the pipe 20 projects vertically
upwardly from the ceiling 6 and projects past the housing 11. A horizontal conduit
section 29 is connected to the pipe section 26 and, in turn, an end member 30 is
connected thereto. Like the pipe section 26, it is embodied as a 90 degree angled
pipe section from which the uncooled recirculating air 14 exits downwardly above
the intake opening arranged in the top side 21 of the housing 11. The exit opening
31 of the end member 30 is positioned at such a spacing from the top side 21 that
the cooled recirculating air 13 sucked in by the fan 12 mixes sufficiently with the
uncooled recirculating air 14 in the intake area 15. In this embodiment, the
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uncool ed recirculating air 14 in the intake area 15. In this enbodinent, the
7 uncool ed recirculating air 14 is also blown in a targeted way onto the

i ntake opening provided in the top side 21 of the housing. Since the exit
opening 21 is located directly above the intake opening, the uncool ed
recirculating air 14 is not deflected along its flow path to the fan 12. In
t he enbodi nent according to Fig. 7, the uncooled recirculating air 14 is
guided within the filter-fan-unit to the fan 12. In the illustrated

enbodi nent, the filter-fan- unit has two intake openings 10 in the ceiling 6
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exiting from the return air conduits 4, 5 is taken in from the top. It mixes before
entering the fan 12 with the uncooled recirculating air 14 flowing within the flow

channel 34.

Figs. 8 and 9 show the possibility of providing on the suction side of the fan 12 the
supplied uncooled recirculating air 14 with a counter swirl relative to the rotational
direction 35 of the fan 12. This is achieved in that the two intake lines 7 on the
sidewalls 16, 17 of the housing 11 of the filter-fan-unit 3 are not aligned opposite
one another on the sidewalls 16, 17 but are displaced relative to one another. In
Figs. 8 and 9, the leftintake line 7 is connected near the front wall 36 of the housing
11 and the right intake line 7 is connected near the back wall 37 of the housing 11
to the sidewalls 16 and 17, respectively. In this way, the recirculating air 14 exits
from the intake lines 7 near the front wall 36 as well as near the back wall 37 into
the suction area 15 that is enclosed by the extended housing walls 16, 17, 36, 37.
The inflow direction of the recirculating air 14 into the intake area 15 is oriented
counter to the rotational direction 35 of the fan 12. Because of this counter swirl,
the operating range of the filter-fan-unit 3 is broadened. The counter swirl can be

adjusted in a targeted way. As in the embodiment according to Fig. 3, the intake
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The inflow direction of the recirculating air 14 into the intake area 15 is
oriented counter to the rotational direction 35 of the fan 12. Because of
this counter swirl, the operating range of the filter-fan-unit 3 is

br oadened. The counter swirl can be adjusted in a targeted way. As in the
enbodi nent according to Fig. 3, the intake 8 lines 7 open at a spacing from
the top side 21 of the housing 11 into the intake area 15. In other

regards, the enbodi ment according to Figs. 8 and 9 is identical to the

enbodi mrent according to Fig. 3. Fig. 10 shows an exanple of a ceiling |ayout

enpl oyi ng _the described filter-fan-unit The ceilin of ,t.he cl eanroom
o desi oRats AoPRR 3t adRAcny ol nd Briskie 21 shmsrrasii b BhEntdnitarbar i ot
condui t s 14, 1pofhdreagariécthd &absaindr adksidinglo Kifs. 8 8h8 @E fshtikal fothehe two
return air conduits 4, 5 three recirculating air cooling devices 8, 9 are

ar r angedembogirspatacrpreidgded@. 3.0 one another. The return air conduits 4, 5
are narrow and extend across the width of the cleanroom On the ceiling 6,
the filter-fan-units 3 are nounted and arranged in series behind and

adj acent Fig 10r@oNdAEMexamplel offai déilmg-lé%ut@ﬁiﬁléyiﬁg tHeddsdeibed Ginér-ARCIRECh have
an intake line 7 that is connected to the corner area of the housing 11 of

t hgl fi |t & -Thenceiling § of the eleanrenre is designed apimknawn Hptlr_@eaébamomydi nto t Ee
reci roun Sagiany. TR A, A R e ey W A e W 08T e ™

di agonal Ilcleaneddrhi v.e Ihothehtvd Fdtuer air asonduits st, 3 thirbe redirekating Rimeding10 are
positioned in the grid parts of the ceiling 6 that are diagonally adjacent

to the fidevieesttuf are egapged &l Feenadirg pdiachnt feopeianoien albeirelidtdifdi ng to
ol v SRARDIRAR A5 ol A5 BBt RO 48 B opRLr B 6 Lo Lhe
confi gur zelling Gciher fiterfaneurfisg3 a?e nMduntedtaridcarprgedgs skiesrbéind @adl i ng 6
of the f ediegent ronmppgthed. Abpler s hare prica 2t cashagen B8 1n
series aghacefht Acoriifdtidd tPfe corner area of the housing 11 of the filter-fan-units.

The intake lines 7 open in the described way into the ceiling 6 so that through the

openings 10 in the ceiling 6 a portion of the recirculating air can be sucked in. Since

the intake lines 7 are arranged diagonally relative to the filter-fan-units 3, the intake

openings 10 are positioned in the grid parts of the ceiling 6 that are diagonally

adjacent to the filter-fan-units 3, respectively.

In the ceiling layout according to Fig. 11, the intake lines 7 of the filter-fan-units 3
are connected to the housing 11 perpendicularly. The filter-fan-units 3 have thus a
configuration according to Fig. 2. The intake openings 10 in the ceiling 6 thus are
located in the grid elements of the ceiling 6 immediately in front of the filter-fan-units
3. The filter-fan-units 3 are arranged also in series adjacent and behind one
another and are correspondingly distributed uniformly across the ceiling 6 in
accordance with Fig. 10. All filter-fan-units 3 are oriented in the same way in

accordance with the preceding embodiment.

Fig. 12 shows the possibility of connecting the intake lines 7 differently to the filter-
fan-units 3. In this embodiment, the filter-fan-units 3 are provided with two return air

connectors in accordance with the embodiment according to Fig. 3. The two intake
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anot her and are correspondingly distributed uniformy across the ceiling 6
In accordance with Fig. 10. Al filter-fan-units 3 are oriented in the sane
way in accordance with the precedi ng enbodi nent. Fig. 12 shows the
possibility of connecting the intake lines 7 differently to the filter-
fan-units 3. In this enbodinent, the filter-fan-units 3 are provided with
two return air connectors in accordance with the enbodi nent according to
Fig. 3. The two intake 9 lines 7 of each filter-fan-unit 3 are aligned with
one another and are connected to the opposed sidewalls 16, 17 of the

h i 1. filt I t ake | 7 t hat
i as] 09 dines a5 aqch U Tarnfint B ArelajuaAY WihatheanRkE anfl s conBBeieigs 10 n'
the ceil &ﬁ@ogp@éé‘d ae&w&nmedw Bf fh@%difsidb £ eTREhigh o‘i'lhgrf_ﬁl‘fé'ﬂféﬁlﬂnlt@BadJ acent

to the fil an-units 3, respectively.” Since the filt an-units 3 are
separ at ethabg irtake ildeeVéhemrefdlaﬂaoecbbaﬁﬁtdwrees relatbet tovanie/ anotheri Mheke | i nes

7 of fil f | d by 90
degreegel'%@P PP@&'“ I 1@%”&%&?‘ %Wlargﬁs'ﬁ %gﬁﬂﬁ&"&fﬁﬁmeﬁg ?%sp '?‘gn uﬁl ts
3 two grigdadjateney fheAfilferaAMIried, leldfettiveike Sindethe’ fiRér-Rel-ahepsisg fi

|ter-fan-units can however be oriented in the same direction. The
enbodi nersepardted byraaged elsmestiiemoineranethen Jespectively éhabitake linemdmfpassi ng.

The fil f h i di
Can be | HEHEEANBEAE A RRgNGR SRt i ey SalitAe Y Y BRofRRS bl o v o
provi de @giatie toCend iamatierdiirhen %M@éﬁ%l@mﬂrﬁngoﬁltéﬁ-ﬂah%mfsa'?ft’Wb fgfid3. In

t he descri bed enbodi nent, the cleanroom 1 is desi 8ned such that
appr oxi nwd@hgntsanepm\c@ed tiae intake linasi 7 efineighbagingifilter$ars-upigs carhowevergh t he

return air con roxi mately 50 percent through the openings
10 Hl1tfR§?ﬂﬁ ?%31g“%%§P§§mPFﬁﬁgr-fan- units 3. This division ratio can
however be different. For exanple, the proportion of recirculating air that
is returned through the return air conduits can be 70 percent while

the remai rher@nggdla&rﬁéﬂkustsﬁtqdew meanaef Rigsai 9 tcaﬂ%as%eﬂb@il encqrnpaﬁﬁ;m t he
The filter-fan-units, depending on the requirements and mounting conditions, can be

mounted in any suitable way on the ceiling 6. Itis even possible to provide on the

ceiling 6 different embodiments of filter-fan-units 3.

In the described embodiment, the cleanroom 1 is designed such that approximately
50 percent of the recirculating air is supplied through the return air conduits 4, 5 and
approximately 50 percent through the openings 10 in the ceiling 6 to the filter-fan-
units 3. This division ratio can however be different. For example, the proportion of
recirculating air that is returned through the return air conduits 4, 5 can be 70
percent while the remaining 30 percent of recirculating air are sucked in‘through the
intake openings 10 in the ceiling 6. The greater the proportion of recirculating air
taken in through the openings 10, the more the recirculating air cooling devices 8, 9
in the return air conduits 4, 5 must cool the recirculating air passing through them.

The described design of the conditioning device leads to a constructively very
simple and particularly inexpensive configuration. The supply air 18 that is
conveyed into the cleanroom 1 has the same temperature at all of the filter-fan-units
3. Since the pressure conditions in the cleanroom 1 as well as in the return air

conduits 4, 5 as well as in the area of the filter-fan-units 3 above the ceiling 6 are
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I nt ake openings 10 in the ceiling 6. The greater the proportion of
recirculating air taken in through the openings 10, the nore the
recirculating air cooling devices 8 9 in the return air conduits 4, 5 mnust
cool the recirculating air passing through them The described desi gn of

t he conditioning device |eads to a constructively very sinple and

particul arly inexpensive configuration. The supply air 18 that is conveyed
into the cleanroom 1 has the sane tenperature at all of the filter-fan-units
3. Since the pressure condi tions in the cleanroonn 1 as mell as in the

ret rna 5. .as rea f the filte nits 3
abO\Ije t h M@fl’ 8'%@90%”@% %T' tn? ﬁ‘ﬂeﬁf n- HP DEre Ao 'QQP{"Far{g?tfaHolm t he
filter-f%ﬁﬁa-sunlts 3 is also |dent|cal at all tines. In all described

embodi ments, in the intake line 7 or in the pipe 20 at least one throttle
devi ce 38 can be provided, preferably a flap (Fig. 1). Wth it, the flow

- I fl h d. b
cont ol T @l fhsghbed 8 Stboaﬁ@eﬁfa,‘fﬁ‘@a%ﬁ%*‘ﬁ%@%ﬁr@ﬁ%ﬁm@?ﬁﬁ‘ib}e?aﬁﬁpaﬁty. al's in
the cl ea%@ﬁf@de\ﬁ@éwean B8 é\ﬂéé& %‘efe’r_’é‘lﬁl PRy, Mot fans Belvicgedsat i ng air

portion 14 at one opening IS ver in conparison to the recircul ating
air port isentien an%&u&ﬁh@h@dumﬁjb@p@ﬂ ggchamgedrﬁmadiv or by a ¢ondeal.| lp thisvi ce 38

h | f | 1 h h thi
opent ng. T DOFSRly SHtohid Idchiethadtangh iPorehlia i toe SlaBOTn L FaT A 1S
cor r espor@hipnshtdd® FdraXaHipld, whemthe ré&ﬁ:tﬂétﬁ@hlf PeHiibA 1838 oh8BpERAE 10

tenperature as the supply air exiting from the neighboring
filter-fahvenyihoin qaneparsardodhe recicolgivgsit pastioe ahthel naighveoringoraning. by

tho Tocal el SHbe WS BERcs PhuteTorums b8 of Mesofrembidabodbh deea”
I ncr easedjo®ing thadbugh i §§%@rﬁlngql0t|s eaduiedesuehetat theaupplyl it ﬂ&ﬂoWirfg figmi s
sucked in. In the descri cei | r&@l ayout according to Figs. 10 through 12,

each fil ttee coupspandingfiltersfangini? indel thsy claan reorpf! l@%ﬂ@rsam@temp@na@re. nes 7
wWth one a%rthE%pBRIeé“ Q)%ﬁn&?rom the neighboring filter-fan-units.

The temperature compensation can also be achieved by changing the rotational
speed of the fan 12. In the described situation of the locally very hot recirculating air
portion 14 the rotational speed is increased so that a greater portion of cooled

recirculating air 13 is sucked in.

In the described ceiling layout according to Figs. 10 through 12, each fiiter-fan-unit 3
is connected by means of one or two intake lines 7 with one or two openings 10.
According to a further embodiment illustrated by dashed lines in Fig. 11, atleast two
filter-fan-units 3, advantageously four filter-fan-units, are correlated with a single
opening 10 in the ceiling 6. In this case, the recirculating air portion 14 is taken in
through this opening 10, flows into a pipe 20 from which corresponding lines branch
off to the at least two filter-fan-units 3. In this way, two or more filter-fan-units 3 are
combined to a group that receives the recirculating air portion 14 through a common
opening 10. In such a configuration of the ceiling layout, all describes embodiments

can be used.

The embodiment according to Fig. 13 corresponds essentially to that of Fig. 7. it
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According to a further enbodinment illustrated by dashed lines in Fig. 11, at
|l east two filter-fan-units 3, advantageously four filter-fan-units, are
correlated with a single opening 10 in the ceiling 6. In this case, the
recirculating air portion 14 is taken in through this opening 10, flows
into a pipe 20 from which corresponding lines branch off to the at |east
two filter-fan-units 3. In this way, two or nore filter-fan-units 3 are
conbined to a group that receives the recirculating air portion 14 through a
common opening 10. In such a configuration of the ceiling |ayout, al
descri bes enbodi ments can be used. The enbodi ment according to Fig. 13

corr espordifersdemitiesseptialy infaat the fan Wit 39 and therfiltesdPraltee fikesriaeunit 3

essenti al i t the ' nd. falte f ' »fan-unit
3 are se%%rsfﬁg%}%i"{née' A%@ngﬁg%l t;/f\ S?r@ét% Qﬁsrclxl Ilt'és\;eéespf)gqﬁfaévﬂ:&"ts}ggébéélg %?I ow
channel s §®.and682'a3d’ IRat, aRBaligied witheomé iagidtHbrwhén ane firefasunith®is t he
filter-fan-unit 3 is mounted. The fl ow channels 32', 33" of the filter 40

are forne@owte@oubl e-wall sidewalls. The filter frame 40" is positioned on
rails 64, 65 formng the ceiling 6. The double-wall sidewalls are
positioned parallel to one another and are opened at the top and the bottom

and are chhefiowetannelBra2’ 38 ohte fillerd0davédriedy dodblerwall siddyalidialher e
advant ageously fornmed of profiled sections. an_unit 39

. The fan_ conpri ses a
housi ng Ttexficses 4D easitiongs on reig s, G5 iaiaingdhe kiing.6-wihe doubleayall, o
al i gned w; ‘qgg}% fd | t he
hougi ng 1 |H§\P/éﬁ$§%% I gur e'lcliédagéﬁat#aﬁ?eddgﬁ%ﬁ%n%@ﬁ%egmerﬁ éﬂtﬂ?\rg@é gd ﬁ%eml | s
16, 17, Lbcttapenhd deicoivzesied 4o @de @dthercbwnsidengdd 8hd1 ¢rig. 14pthiat memed to

be freely verticall vablJe. The two, fl ow channels 62, 63 are identical
and arran@é‘@’mg‘?%%{%wqfo%fpﬁlleg $5%800% 10t her. The longer |eg 43,44 of the
fl ow channels 62, 63 is positioned in the sidewalls 16, 17 that are

positioned opposite one another and parallel to one another and extends
acr oss t hthe farugitl39 comprises a housing 11 whose sidewalls 16, 17 are formed as

hollow walls. They are aligned with the sidewalls of the filter 40. The other

sidewalls of the housing 11 are configured as in the preceding embodiments.

In the sidewalls 16, 17, L-shaped flow channels 62, 63 are arranged that are
positioned to be freely vertically movable. The two flow channels 62, 63 are
identical and arranged mirror-symmetrical to one another. The longer leg 43, 44 of
the flow channels 62, 63 is positioned in the sidewalls 16, 17 that are positioned
opposite one another and parallel to one another and extends across their length
and width. The shorter leg 45, 46 is positioned outside of the sidewalls 16, 17. The
two short legs 45, 46 are facing one another and are positioned above the housing
1. As illustrated in Fig. 13, the short legs 45, 46, when viewed in plan view, end ata
spacing from the fan 12 in the housing 11.

When the fan unit 39 is placed on the filter 40, the double-wall sidewalls of the filter
40 and the double-wall sidewalls 16, 17 of the fan unit 39 each form a continuous
double-wall sidewall of the filter-fan-unit 3. These sidewalls form in accordance with
the embodiment according to Fig. 7 return flow channels for the uncooled
recirculating air 14. 1t flows through the openings 10 located in the ceiling 6 into the
return flow channels and exits above the fan 12 horizontally from the legs 45, 46.
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and width. The shorter leg 45, 46 is positioned outside of the sidewalls
16,17. The two short |legs 45, 46 are facing one another and are positioned
above the housing 1. As illustrated in Fig. 13, the short |egs 45, 46, when
viewed in plan view, end at a spacing fromthe fan 12 in the housing 11.
Wien the fan unit 39 is placed on the filter 40, the double-wall sidewalls
of the filter 40 and the double-wall sidewalls 16, 17 of the fan unit 39
each forma continuous double-wall sidewall of the filter-fan-unit 3. These
sidewal s formin accordance with the enbodi nent according to Fig. 7 return

il h | h 1 eciscul ati ir 14 it f h h th
opent ne 18 Dol reptEaRg Brck X FBrt ak cifondth 4,S S SRS "
exi ts abgym hbsvd and iPmbed eoicdrtiring 818 fahel 2 Wil thtbunctoled dekirbafatimgo! ed

recirculating air 13 exiting fromthe return air channels 4, 5 is sucked in
from aboa¥ T#d is nixed before entering the fan 12 with the uncool ed
recirculating air 14. In order for the supply air 18 that flows out of the
filter-fan-unit 3 downwardly into the cleanroomnot to be sucked in

i mredi at ¢h yrddh fertBb supplyamers hasfidws outofithe fik@efant et 3 dovamvafily mtsthed- i n
uncool ed recircul ati ng air gg shields 49, 50. They are forned preferably by
T- shaped clegnreommatia he sugkesinimmasiatelydhraughthe operiags TRelf issepasatesched

wi th thei -t fi ; ' as .t ' | t he

I nner wallf'lrogrt Bgé snj@«etag#n lpﬁceo o#%%%cg&@%ﬂﬁg éﬂ':%bi &“g@s'&T%? ﬁ%&%& t&r@% hi el ds
49, 50 i prefesably bpddshupddzais of hgtal gilasticpateriagottakbdke t Maey ald sitacHed | nst ead
of the flqw channel s 63 extending across the length of the sidewalls of

62 )

the filt aithithgirfoctd2 tojthe fikerfrarpe A0S0 35 to herlignedmyth thrdprerwalls 41 didvi dual
flow pip ' j | ha ] : i , the
<i downl | O Hefio BaMAeIE D, 3. Fle skl Sitn@Snicisih, BBYE o Stiondy htiial?: 1o
t he enti ra¢ awpaciigEbeloet therfilter 4014 reaches the flow pipes. In the enbodi ment
according to Fig. 15, the filter-fan-unit 3 has a prefilter 51 that is

Instead of the flow channels 62, 63 extending across the length of the sidewalls of

the filter frame 40, it is also possible to arrange shorter or individual flow pipes in

the sidewalls 16, 17 so as to be movable. In this case, the sidewalls 16, 17 are

closed in the area outside of the flow pipes so that the entire uncooled return air 14

reaches the flow pipes.

In the embodiment according to Fig. 15, the filter-fan-unit 3 has a prefilter 51 that is
mounted in a housing attachment 52. The housing attachment adjoins in the
upward direction the housing top side 21 and has a smaller base surface than the
housing 11. In this way, the sidewalls 53, 54 of the housing attachment 52 are
recessed relative to the inner walls 55, 56 of the housing walls 16, 17. Since the
flow channels 62, 63 are height adjustably arranged in the sidewalls 16, 17, they
can be pulled out to such an extent that the short legs 45, 46 rest on the housing
attachment 52. The longer legs 43, 44 than have a spacing from the filter 40 that is
greater by the height of the attachment 52.

In this embodiment, lateral shields 49, 50 are present adjacent to the intake
openings 10 of the filter 40. The uncooled return air 14 flows horizontally from the

flow channels 62, 63 above the housing attachment 52 and mixes with cooled return

13



nmounted in a housing attachnment 52. The housing attachnment adjoins in the
upward direction the housing top side 21 and has a snaller base surface than
the housing 11. In this way, the sidewalls 53, 54 of the housing attachnent
52 are recessed relative to the inner walls 55, 56 of the housing walls 16,
17. Since the flow channels 62, 63 are height adjustably arranged in the
sidewal s 16, 17, they can be pulled out to such an extent that the short

| egs 45, 46 rest on the housing attachnment 52. The | onger |egs 43,44 than
have a spacing fromthe filter 40 that is greater by the height of the
attachnment 52. In this enbodinent, lateral shields 49, 50 are present

adj acent aip 18 heforatrarehing Hae fay3210 of the filter 40. The uncool ed return
air 14 flows horizontally fromthe flow channels 62, 63 above the housing
attachnment 52 and mixes with cooled return 13 air 13 before reaching the
fan 12. I o:héler@spe@tpﬁmssembhdime&mmdénm to theiteddidint Aecdriingea i@l ment
accordlng to 13 and 14. The enbodi nent according to Fig. 16 differs
fron1the @d%ﬂg enbodi ment only in that the prefilter 51 in the housing
at t achnment 52 is a chemcal filter. Since it is thicker than the prefilter
51 according to Fig. 15, the flow channels 16, 17 are pulled out fromthe
si dewal | STH@emdeilﬁerhﬂ’&Bcb:ﬂlﬁg toFiyl16diflersiomdise pretieding embodimeht enigirbodi ment
according to Figs. to 16 have,the a vanta e . that by neans of the flow
channel s #at tf@,pqu&t@r éﬂénéheméu'%wg\ B & amahf&teie Singe Hs
adaptatio i

possi bl e %K%lﬁ%ou t\éngE (gfné\rr 5? éal melbigﬂo‘g’ chaﬁBE e1vé1§|gg%?é?u“éd

condi ti onoutfrorache cideatallnd 6¢ HEaf tln@hmjamgn 1thea dewespondingriesgthg: at | east
one filter fan unit nmounted on a ceiling of a roomand arranged in a

The embodiment according to Figs. 13 to 16 have the advantage that by means of
the flow channels 62, 63 that are arranged movably in the sidewalls 16, 17 an
adaptation to fan units or prefilters 51 having different heights is possible without

problem.
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common pl enum above the ceiling, wherein the at |least one filter fan unit
conprises a housing, a fan and a filter, wherein the fan and the filter are
arranged inside the housing; at |east one return air conduit through which a
first portion of recirculating clean roomair is supplied froma bottom
area of the roomto the common plenumand fromthe comon plenumis sucked
in by theyiapidMigede at least one filter fan unit; wherein the fan has at

| east one intake that opens into the roomat the ceiling; wherein a second
portion of the recirculating clean roomair bypasses the at |east one

return air condujt. and is directly suppli.ed to the fan through the at | east
one. 1 nt akk: vt e faoadipRRE reellRE RR Smealt e CRE et od & o
the housing of 4t|fg: &de filk@&st uBNBolidtbd &1 a EAMnISE 4 roBM dderRhgdsast one i ntake
is integrated into the hou5|nahof the at |east one filter fan unit. 2. The
devi ce accongbmnglenom@baymihe ceivhgrdicnein Hig at &ast anadiltgnfanniniicemariess aand wher ei n
the at | east.one.intak ens i.nt,o the intake area of the.fan, 3. The device
e cor di ngn s S nd SHER aMRert R 0 Sud B FGr F Saiodiyd Mnatinglce

according to chdédst dne rohiem &ir Boidu@ thiob @k &hlch AdirkiSoatidn ¢ recitdulging 2lead he devi ce
according to claim2, wherein the housing has sidewalls and the sidewalls
have an efQOBh&T BrsuPhlkd eI abpgom ategiod therraamite thesopmangrienym prebfiemphg tj al |y

by the  exbaah Atndh it 048] AONANL fulhictREalGEL D1 Tl devi ce accor di ng

to claim I'n Ine opens into the extensron of the
si dewal k of t hehéreingheifan has afllhast deyincdre dleat opahis igo tlee bai antli, cevlhrgr ei n t he

second portion of the recjrcul at] clean rgomair flows throu t he at
| east one ret uMASTAINA EEAHLTA I tpgregﬁblﬁwr@oc?%a& PPy a“ibré/ﬂ?aﬁi@és%ﬁf?ég'l.ga% 8. The

devi ce acgQr d}gat Cofdid 4 s dmgg@mnfea?o hR k@ rdughend & 18RPERhAREel Y L-
shaped. 9. The device according to claim1l1, wherein the housing has opposed
si dewal | s and wherein the at least one intake is an intake line connected to the housing of the at

least one filter fan unit or the at least one intake is integrated into the housing of the at

least one filter fan unit.

2. The device according to claim 1, wherein the fan has an intake area and wherein

the at least one intake opens into the intake area of the fan.

The device according to claim 1, wherein the intake line is a hose.

('S

4, The device according to claim 1, wherein the intake line is a rigid line.

5. The device according to claim 2, wherein the housing has sidewalls and the
sidewalls have an extension, wherein the intake area is delimited at least partially by the

extension of the sidewalls of the housing.

6. The device according to claim 5, wherein the intake line opens into the extension
of the sidewalls of the housing.

7. The device according to claim 2, wherein the second portion of the recirculating
clean room air flows through the at least one return air conduit and is supplied to the

intake area.
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wherein the opposed sidewal | s each have at | east one of the intake line
connected thereto. 10. The device according to claim9, wherein the intake
lines are aligned with one another in an area where the intake |ines
connect to the opposed sidewalls ofthe housing. 11. The device according to
claim2, wherein the second portion of the recirculating clean roomair in
the intake area of the fan is supplied to the fan with a counter swrl
relative to a rotational direction of the fan. 12. The device according to
cl ai m 14,8 wher®ierlet loe asedingl topdditd Dwlafeit the intekd liik approgimatdlgdn room air
flows at a lateral spacing to an axis of rotation of the fan into the intake
area. 1 :Shapide device according to claim 11, wherein the housing has at

| east two opposed sidewalls and wherein the at |east two opposed sidewal k
each have at |east one of the at |east one intake |ine connected thereto
and wher é.n t Héheidet ak ecdordieg tooraitrhb veterdie thsthotisiog hoppoesd ssdeavallabihds ar e

di spl aced rel.ative to one another,. 14. The devjce, according tqQq.claim1l,
Cher e tritein e chpp e SRS b un ot SheSt B TRE bt s b ai
are mxed in an intake area of the fan. 15. The device according to claim 1,

further conprising at |east one guiding element, wherein the second portion
of the reldlrculhgtderige etaading sodnigl 9. Wherdys|intele byestapealigned madtoncone gui di ng

element to the. fan. 16 devi e r.di i erei he at
oo g A T R B SR ST R Rek? o
filter fan unit at a spacing to the housing. 16 17. The device according to

claim 15, wherein the at | east one guidlnﬁ el ement and _ the housing of the
at | east dne finetdsyice apForHng tq dgat heyhesrdn Mgisecondogip e Aesrirewdatinghe

recircul aél&j:a'ﬂgo&{q%ﬁ'% '&%qmgﬁj: hrea dBthe T: isqfﬁ’%dg%? lt@f}l%cf ﬁj{.)vﬂg atcg%lglaﬁwmllz wher ei n

a mxing zone Is arranged upstream o ow channel erein the
first andekhéeond patiohdnsrectfiort dfehe &aai rcul ati ng cl ean room air flowinto the
m Xi ng zone before entering the fl ow channel.

12. The device according to claim 11, wherein the second portion of the recirculating

clean room air flows at a lateral spacing to an axis of rotation of the fan into the intake

area.

13. The device according to claim |1, wherein the housing has at least two opposed
sidewalls and wherein the at least two opposed sidewalls each have at least one of the at
least one intake line connected thereto and wherein the intake lines on the at least two

opposed sidewalls are displaced relative to one another.

14. The device according to claim 1, wherein the first and second portions of the

recirculating clean room air are mixed in an intake area of the fan.
15.  The device according to claim 1, further comprising at least one guiding element,
wherein the second portion of the recirculating clean room air is supplied by the at least

one guiding element to the fan.

16.  The device according to claim 15, wherein the at least one guiding element

extends across the housing of the at least one filter fan unit at a spacing to the housing.
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19. The device according to claim 18, further conprising at |east one pipe
t hrough which the second portion of the recirculating clean roomair is
supplied to the mxing zone. 20. The device according to claim1, further
conprising at |east one pipe through which the second portion of the
recirculating air is supplied to the at |east one fan. 21. The device
according . to ai m@ | east on arr, t a

20, rein the at |east ipe is. anged
spacing f Tom t _d‘??ﬂ'l‘}g £y fﬁflg _f%%la‘éﬁ 13, ddeeinthe 3 FGF‘gté’ eﬁaﬁi%ﬁi‘?@%?ﬁgme devi ce
accor di ngh¢ RoushiRl dtiOat IMRESRI Midy h @Hit toEaREr RNMIitR MKy BRmndNfofMiet  Openi ng
positioned at a spacing adjacent to the housing of the at |east one filter

fan unit .recigBlatimpeledevoaeaiaccordi ng to claim 21, wherein the exit opening of
the at least one pipe is directed toward the fan. 24. The devi ce according
to claim 23, wherein the exit opening of the at |east one pipe and the fan

have a common Rxidevic@accoldifg deMhiGe] AGERIGH MehikiAg b iBufrangddepsidant bfe at

| east one intake conprises at |east one flow channel integrated at | east
par ti al | ythe Hew chenchanssvhgieigrthe fiest aid seeensk postiensrof thegecifauatingiglgan ro@n  The

devi ce acg i i I 0 rtion of the recirculating
cl ean ro&%ﬁ%ﬂ&ﬂ??gﬁgﬁhﬁ{ogﬁggwgggﬁﬁguégﬁ?ﬁﬁggggﬁﬁghe devi ce according to
claim1l1, wherein the at |east one return air conduit has at |east one
cool i ng devi ce fq&lxhe recircul ating clean roomair. 28. The device

accordi ng% o cihgidsy e aggosding i ¢lpa Lt el Copprsing pitlgast pRgPiphihvotglls at | east

a two- paryhie el sgédn@tpoRhnCHTRY xieéiiraﬂlattrllgeclé(aﬁrﬂo@fﬂgir_tiglﬁlpkii&l:& fol'the B@xing he device
according to claim28, wherein the at | east one intake conprises flow

channel s dontegrated at |east partially into the housing of the at |east one
filter fan unit wherein the flow channels are arranged in two opposed
doubl e-wal | sidewalls of the housing.

20.  The device according to claim 1, further comprising at least one pipe through

which the second portion of the recirculating air is supplied to the at least one fan.

21.  The device according to claim 20, wherein the at least one pipe is arranged at a

spacing from the housing of the at least one filter fan unit.

22.  The device according to claim 20, wherein the at least one pipe has an exit

opening positioned at a spacing adjacent to the housing of the at least one filter fan unit,

23.  The device according to claim 21, wherein the exit opening of the at least one

pipe is directed toward the fan.

24. The device according to claim 23, wherein the exit opening of the at least one pipe

and the fan have a common axis.
25. The device according to claim 1, wherein the at least one intake comprises at least
one flow channel integrated at least partially into the housing of the at least one filter fan

unit.

26. The device according to claim 1, wherein the second portion of the recirculating

clean room air flows uncooled to the fan.
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30. The device according to claim?29, wherein the flow channels are arranged

hei ght- adjustably in the sidewalls of the housing. 31. The device according
to claim?29, wherein the flow channels are L-shaped. 32. The device
according to claim31, wherein the flow channels each have a long leg and a
short leg, wherein the long leg projects into the sidewalls of the housing.
33. The device according to claim 32, wherein the short |leg of the flow
channel s rests on the housing or a housing attachment for a prefilter of

the at |east omge fidvidedcch@AhgUBictaim 13&herkiiethe 8Mes® oRERAIH aRGohQuIChRIaM 33,
wherein the housing attachnent has a smaller base surface than the housing.

35. The dépteaeseedredlonisetfer he sciredatingleandiopmtde | ong | eg of the flow
channel s extends essentially across at | east one of an entire length and an
entire wwdth of the sidewalls of the housing. 36. The device according to
cl ai m 35; 28her ghardé e ®coewal tbsladh 1t Maein theaslkasooge filtdrifad unit Adk 49Mdakt ar e
aligned with flow channels of the filter. 18 37, The device according to

cl ai m 36, aRNewait sonfrairation goppasng the fan apditherfiliefer are fornmed by doubl e-wal |
sidewal I s. 38. The device according to claim36, wherein the flow channel s
of the filter are positioned congruently to the sidewalls of the at | east
one filteR9fanThad¢viswhenotdie thiclairer28j wherpmug atdeashonehietakanompBlses Tloev devi ce
according to claim 36, erein the flow channels of the filter have intake
opont nge FERANEREGHAY SO PrOR B e HE TSORE CLIREr e eraer BOMIGI T, wher ei n
the intak@eRREMEMIS Mafn 52AEEELANIA Ridloghs&I Hdubt-RbII bilaewhignaTRd area. 40.
The device according to claim 39, wherein on the filter at |east one shield

is provitieeingdl. The device according to claim40, wherein two of the at
| east one shield are provided and wherein the two shields are spaced from
one anot her.

30. The device according to claim 29, wherein the flow channels are arranged height-

adjustably in the sidewalls of the housing.
31.  The device according to claim 29, wherein the flow channels are L-shaped.

32.  Thedevice according to claim 31, wherein the flow channels each have a long leg

and a short leg, wherein the long leg projects into the sidewalls of the housing.

33.  The device according to claim 32, wherein the short leg of the flow channels rests

on the housing or a housing attachment for a prefilter of the at least one filter fan unit.

34.  The device according to claim 33, wherein the housing attachment has a smaller

base surface than the housing.
35.  The device according to claim 32, wherein the long leg of the flow channels
extends essentially across at least one of an entire length and an entire width of the

sidewalls of the housing.

36.  The device according to claim 35, wherein the sidewalls of the at least one filter

fan unit are aligned with flow channels of the filter.
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42. The device according to claim40, wherein the at | east one shield has a
substantially T-shaped cross-section. 43. The device according to claim42,
wherein the at |east one shield is a rail extending substantially across
the entire length of the flow channels. 44. A filter-fan unit conprising: a
housing; a fan arranged in the housing, wherein the fan has an intake area
that takegyin e fdiGlacPRUib0 cRim BEL Wit e ﬁ&v@%ﬁm?ﬂs%‘f'ﬂ{@fﬂierﬁrec' ean room

i n which plenumthe flﬁter an unit is arranged; a tilter arranged in the
housi ng aforinedby doutde-watlaldewhds. recircul ating a second portion of return
air, wherein the at |east one intake is connected to a ceilinc of the clean
room wherein the |east one intake is integrated into the housing. 19

38. The device according to claim 36, wherein the flow channels of the filter are
positioned congruently to the sidewalls of the at least one filter fan unit when the filter is

mounted on the fan.

39.  The device according to claim 36, wherein the flow channels of the filter have
intake openings for the second portion of the recirculating clean room air, wherein the

intake openings are arranged within a ceiling of the removal area.

40.  The device according to claim 39, wherein on the filter at least one shield is
provided.
41. The device according to claim 40, wherein two of the at least one shield are

provided and wherein the two shields are spaced from one another.

42.  The device according to claim 40, wherein the at least one shield has a

substantially T-shaped cross-section.

43. The device according to claim 42, wherein the at least one shield is a rail

extending substantially across the entire length of the flow channels.

44. A filter-fan unit comprising:

a housing;

a fan arranged in the housing, wherein the fan has an intake area that takes in a
first portion of return air from a plenum of a clean room, in which plenum the filter fan
unit is arranged;

a filter arranged in the housing’

at least one intake for recirculai;ng a second portion of return air, wherein the at
least one intake is connected to a ceiling of the clean room, wherein the least one intake is

integrated into the housing.
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