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
passing through the return air channel. The other portion of the
recirculating air is Suﬂﬁ’é\hﬁgfg}bﬁﬁhi toriRaiREcit@latiy _l),}{pasm ng the return
air channel. By dividing the recircu atlﬂ alr 1n tﬂ is'way, it is possible
to cool only that portion of tEn?pecna!lyClndraRoogwAlrr that flows through the
return air channel while the recirculating air 1 that is directly supplied
to the fan remains uncooled. In the area of the return air channel the
recircul at ifhg Mvenf&® reRled @y i delRB fof ﬁnﬂﬁi&ﬁﬁﬁ; petireuldting S epreférablye  case

of leakage it cannot drip into the space fromwich the récirculating air is
cleanroom air, according to the preamble of claim 1.

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.

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

o operation 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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renoved. Since a cooling action is not required for the recirculating air
that is supplied directly to the fan, no recirculating air cooling devices
are needed for this portion so that the device according to the invention
can be produced with mniml constructive expenditure in an inexpensive
way. \Wen the device is used in cleanroons, the fans can be arranged in the
ceiling area of such a cleanroom for exanple, according to the grid

di mrensions. Since the recirculating air portion is supplied to each fan in
the sane quantity, the supply air of each fan has the sane tenperature. A
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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 problems
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;



to Fig. 12 in a plan view a ceiling | ayout of different enbodi nents of the
device according to the present invention, respectively; Fig. 13 in an
illustration corresponding to Figs. 2 through 8 another 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 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 roons. Fig. | shows an exanple of a cleanroom | having

a doubl e baqgt, N, | g ; room 1, the

filter-f an%}é‘ioctsnsaz %Jaérvéévgﬁ @%g@%??%?'ghgﬁcvéﬂdh@etp ﬁie'&(aﬁean air is guided
downwardly into the cleanroom 1. On opposed sides of the cleanroom 1,
return air conduits 4, 5 are provided that extend fromthe bottom2 to the
ceiling 6 38 the cleanroom The filter-fan-units 3 suck in the
recirculatiggg 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 herewi t h drigi 12 ake lim aglan vieanta ogilimg layautoftdifferent einbgdBnerits of the devieenr oom 1
and through which a portitﬁn Pf t he recti.rcul.ati ng ai t ils supplied directly
to the correlated fil&%P" ¥ Ietprgg,er? é%‘t?é‘é'PPv@ Qgctl'vr? ¥he illustrated
exanple, 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, respectifigi 13 Sinde aotillusteation icorrespending tip &19s-eéi thravah i & ganrsther s

gui ded t hrough the d% c?dill?\%bwf% 'Itérnlgml .return air conduits 4, 5, the
i nner 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
3 Fig. 14 a plan view of the filter of the filter-fan-unit according to Fig. 13;

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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recirculating air cooling devices 8, 9 provided at the end of the return air
conduits 4, 5 in the flow direction can also 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-fan-units
3. The air resistance of the openings 10 in the ceiling 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 determned by the return
action of the recirculating air through the double bottom2 and the return

air conduits . Ity 0 e, ir that
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' above 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. 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 inpairnent into the intake area. The intake
line 7 can be a hose or a 4 rigid channel. The intake line 7 adjoins
perpendicularly the sidewall 17. The recirculating air 14 that flows out of
the intake line 7 is deflected in the intake area 15 by approximately 90
degrees in the downward direction and m xes with the cooled recirculating
air 13 that flows fromthe top to the bottom Fig. 3 shows the possibility
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intake area 15 at a spacing above the fan 12, the recirculating air 14 after exiting
from the 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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positioned so as to be spaced fromthe 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 dowmmwardly fromthe filter-fan-unit and vice
versa. The intake lines 7 can also be fornmed by hoses or by rigid channels
or the like. Fig. 4 shows the possibility of supplying the recirculating air
14 sucked in via the 5 opening 10 in the ceiling 6 by neans of a baffle
plate 19 to the intake area 15 of the filter-fan-unit 3. A pipe 20 is
connected vertically to the intake opening 10; it is spaced fromthe

filter-fan-yni i | : ' of
the f11tar Pehing I GAinoRBiIAg 8 EaR B d ik bl 1OR ulintde 043 cft
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B
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area of thehe®Pe2Be 7 RiPiackBg end &l plgthe pa e'aﬁeegw%alsata dataight hat is
sucked in t | f | i
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proj ect i ng sids21 ohthehussingy1 1.1 The baffle platel 0is pdsitibped at alspacingabaié theé n t he

direction qf th | ow, channel .24. Th ool ed recircul ating air 13 com ng
fromthe nepsip 2 S BRRatoaether wlhR oo Fooherad braft dhicyln taerdfl 'he
baffle plat@citéulaig &% 14 as well as the cooled recirculating air 13 reach the intake area

15. The baffle plate 19 covers the entire surface area of the top side 21 of the

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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defl ected thereat by 180 degrees. The deflected recirculating air 13 hits

al so the portion of the baffle plate 19 projecting past the filter-fan-unit
3 and is deflected thereat also in the direction toward the fl ow channel

24. M xing of the cooled and of the uncooled recirculating air 13, 14 takes
place within the mxing 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 m xed properly with one another before they are sucked into
the housing 11. The flow channel 15 cannot only be closed by the angled
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flowing recirculating air 14 is deflected downwardly in the direction toward the fan 12
and is thereby mixed with the 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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opening that is located in the top side 21 of the housing 11. The i ntake
opening 10 in the ceiling 6, in accordance with the precedi ng enbodi nents,
has a sufficient spacing fromthe 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 fromthe exit opening 28 in the dowward
direction into the cleanroom The filter-fan-unit 3 according to Fig. 6 is
identical to the enbodi nent according to Fig. 5. At a spacing adjacent to

t he housing 11, the pipe 20 projects vertically wupwardly fromthe ceiling 6

and projects st the hqusing, 11. A horizontal conduit ectiqn 29 is
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air reaches Rt 3 so that outside of the housing auxiliary devices are not required for
supplying the recirculating air 14 to the fan 12. The cooled recirculating air 13
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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fanl2. The flow channels 32 to 34 are integrated into the housing 11 of the
filter- fan-unit 3 so that outside of the housing auxiliary devices are not
required for supplying the recirculating air 14 to the fan 12. The cool ed
recirculating air 13 exiting fromthe return air conduits 4, 5 is taken in
fromthe top. It mxes before entering the fan 12 wth the uncool ed
recirculating air 14 flowng within the flow channel 34. Figs. 8 and 9 show
the possibility of providing on the suction side of the fan 12 the supplied
uncool ed recirculating air 14 with a counter swrl relative to the

rotational . ditectiaqn_35_qof th an 12. This:.is.,achi that, the two
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filter-fan-1#ilh othetiregaels, e @ﬁadduﬁmacwdm@rtc Fagrsmmfd gmnubﬁtuéywteml I's 16,
17 but are displaced relative to one another. Figs. 8 and 9, the left

i nt ake | i némbqdimephaecard@giadig-the front wal 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 frorRig.H® showskan éxanaple of aeailing thaydut employitd the @eaeribed fllteafanerits t he
back wall 37 {nto ction area. 15 that b he extended
housi ng vva?q +|1%CGIH_T-}:Q 8§% leanmom s esighed ?%'ée“ﬁ"BH’"dPq‘?%é”fb@éﬁgem%ﬁdl ng air
14 into theyimBhgikRs ATAAE rle'ﬁjrhsa@rdoﬁﬂhﬁéﬂ 4, ®ERId boert e katird Widthl ofdiHeect i on
35 of the fan 12. Because of this counter swrl the operating range of the

filter-fan-aganrogm; . Undhedwedretamneaic sandeits émﬁrthr%re%r@ulaémg@t egoling a

barget ed a4 1 Lhe-RuRads 1A oA hated ofih afbmbhe That ARy o | nes

7 open at a spacin rom housrI n e 1 ntake
area 15. Igonduited, se-:germcow ard exterd across ate:wrdﬂhrmgth@clélagsoorﬂ Ordthe i s

ARG - T R NCH O O I

adjacent to one another. All filter-fan-units 3 are identical and each have an intake
line 7 that is connected to the 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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3. The ceiling 6 of the cleanroomis designed as is known in the art based
on grid dinensions. The return air conduits 4, 5 extend over the entire
width of the cleanroom1l. In the two return air conduits 4, 5 three
recirculating air cooling devices 8, 9 are arranged at a spaci ng adj acent
to one another. The return air conduits 4, 5 are narrow and extend across
the wwdth of the cleanroom On the ceiling 6, the filter-fan-units 3 are
nount ed and arranged in series behind and adjacent to one another. All
filter-fan-units 3 are identical and each have an intake line 7 that is

connect ed ek EofGIdiRaR il o 18 ABHEH M heindiler Shd LB chifeatth - | The

I nt ake |ines RGeS Cr A Ter I'ng

the openinpe ob@osad sidewatls HBNY7 6f themmfsmyﬂ ©f Thé aeighboriog fiker-fag-uiits Ian be
sucked in. Since

the int 7 d |1 t to th
P e f o Nk istas Tnpe T Ristats dSplated bl B ieares st R are andth: giie gartg

of the cei ||hf&e%pbhﬁ{gsalr03n@h@6@inﬁé B¥are nglﬁ@r@é& m&ﬁebh& eiéﬁéﬁt"s -of e é@lhﬁg{s
respecti Velé;adl n the“ceiling |ayout accor , the intake 7i nes 7

I'g
of the filt fa@nntjm the fltersfias- wuwn%cmae@twe?yneSm%ihegfllm-fpem@tﬁoﬁ egarly.

Intake opertatgedtdy i ol Bttt GRIEEHER o GRAGEs) RGeS Bhenr s
of the cei |mélg1tﬁ>rlr1@’rﬁ|€br&taﬂ|0hllsnaifd aftangéd sbead td b@rdléﬂ@céﬂlﬁﬁgoi’de fées
filter-fan-units are arranged also in series adjacent and_behi nd one

anot her andeé?ft@ect@r pea tatherg When etveen é@'mqﬁgﬂ'liﬁrﬁéﬁwst%éweegﬂq ng 6
in accord%\gﬁemgé}e%rﬁwg%@ thé‘Htalt il 7 n%ﬁ%#{yr?‘hﬁg%ltéf Pafouﬁlﬁ%%dvﬁvépe sane

way in accordance wt rece Ing e t ows the

possi bi | i tyb@brlemtadetmthmgambeiirientlmke lines 7 differently to the filter-
fam-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. TheTh&embatmkénts Alustrated by means of Figs. 10 to 12 are not all encompassing.
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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lines 7 of each filter-fan-unit 3 are aligned with one another and are
connected to the opposed sidewalls 16, 17 of the housing 11. The

nei ghboring filter-fan-units 3 have intake lines 7 that are displaced by 90
degrees relative to one another. The intake openings 10 in the ceiling 6
are positioned in the grid elements of the ceiling 6 adjacent to the
filter-fan-units 3, respectively. Since the filter-fan-units 3 are

separated by a grid el enent fromone another, respectively, the intake |lines
7 of neighboring filter-fan units are arranged so as to be displaced by 90

degrees re I eL. i ) che| Il fi f units
3 two gri o entcH, 8 AFErBRRdiexend FamREIERIAELARS s Bkl Lehfla of A
filter-fan-timess can however be oriented in the same direction. The

enbodi nents illustrated by neans of Figs. 10 to 12 are not all enconpassi ng.

The filter-fan-units, depending on the requirenments and nounting conditions,

can be roupt gl deScribbd Sbbahent¥an tAB ihtARe Gkl 7 BBIPthd pipeS2(RuERaBPERE DI € tO
provide on the ceili n% 6 different enbodinents of filter-fan-units 3. In
cantbieep

t he descri bthdotdaidenic revidedr preferablya flaps(Fighdd. ¥ithit.itheflow cross-

Feburn air estonaREEBe fouhlind geah b cRonfl dndafly 3t BY g Gineelidf 8 i ngs
10 in the ceal] pessbly octiveingilbdal teinparaturel dife@ntidiRiia thié Cieainedornat ¢an b&n

however be different. For exanple, the propartion of  recirculating air that
i s ret ur nedCeAPBRgAIed HEOF @¥ampleayhen iedarireulatingaiceertina 14@t opRPRYHAG 1R | e

t he remai ni ' ad | s : y Jne

i nt ake opentesy 18 €Bftinafiol RPN LR AGRf patiBy Bl Gibdrgs@iira!
recircul at i hgnwans of Hiecthrattie davioe §B thédreoloperflavgef the recitoulatingesin fortion 14

ool the-r elpwEbtalE BR SeRHLE T, PraduensddhdnethsisbeRbiaif PR BRSO or
the conditi ¥ dtredpvhaingl et sar-anit3 4B hé blebh YEdM VIRdy/theSdaine fendetature

particul arly inexpensive configuration. The supply air 18 that is
as the supply air exiting from 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 filter-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, at least 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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conveyed into the cleanroom 1l has the sanme tenperature at all of the
filter-fan-units 3. Since the pressure conditions in the cleanroom| 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 10 identical, the air proportion
exiting fromthe filter-fan-units 3 is also identical at all tinmes. In al
descri bed enbodinents, in the intake line 7 or in the pipe 20 at |east one
throttle device 38 can be provided, preferably a flap (Fig. 1). Wth it, the
fl ow cross- section and thus the volune fl ow can be changed nanually or by a

he. cf eanr GUliTs Togh BasE iy dh el B TorbpR o 3iditne FRRAT RS pltriaBuld ngai

portion 14 gk sépsrav@anitélgAé@ordirfglw@hdsefmiutsl dlsC RERASES4HAtd flow BRafvas boul at i ng
air portion at the neighboring openin nmeans of the throttle device 38

the vol ume 83 8do32't B3’ t’r@éuaremlﬁneﬂgmgv pngoartqtber whentthg\filteg-fammusiighis hi s
openi ng 10 rh égﬁuced such that the supply air 18 flowng from the
correspondi ng ter-fan-unit 3 into the clean room1 has the sane
tenperature as the supply air exiting fromthe neighboring

filter-fan- he tenper sati on nalso be achi eye
changi ng th ﬁﬁ"é?h%'s égo&éhef ﬁgrofd;@felgrmq; Y Aeubleyal] ‘Hé 'YSt dﬁl‘%/on of
the locall yrufé?'frxén%mo-n@ﬁbémahé& bRGafd 64, mownmg thé 6e|‘lﬁ’| ret ‘Fﬁé%ﬁbleﬁpﬁ?d is

i ncreased so that a greater pOI‘tIOI’l of 'cooled recircul atln alr 13 1s
sucked in. sidewalls atepositionedparalielp pag anothgr and aregpened-aly etqmandntrmjgh 12,

wth one oot SHliaragorReERRECeRRER Bl Sl o g e i TR Al T e
by dashed |advestdgeotsly.-fofed af ptafiked séotlonsf i | ter-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

The fan unit 39 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. Asillustrated in Fig. 13, the short legs 45, 46, when viewed in plan view, end at a
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. It 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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t hrough this opening 10, flows into a pipe 20 from whi ch correspondi ng |ines
branch off to the at least 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 layout, all describes enbodi nents can be used. The enbodi nent
according to Fig. 13 corresponds essentially to that of Fig. 7. It 11
differs fromit essentially in that the fan unit 39 and the filter 40 of the
filter-fan-unit 3 are separate units. Accordingly, these units al so have
separate fl MlCh nne are ali d-wth o

2ot her -wnells Fted ferebiEtine o (%o o dhe B AL SR fon s cx8dh 55
of the fil tf%m%oﬁé@nﬁ@iﬁﬁédﬂefd%ténﬂ%me fahdewatt the uHeeoldd retiReulatirgre 40°

is positioned on rails 64, 65 formng the ceiling 6. The doubl e-wal |

sidewal | s a#ie1dbositioned parallel to one another and are opened at the top
and the bottom and are connected to one another by sidewalls 60, 61 (Fig.
14) that are advantageously formed of profiled sections. The fan unit 39
conpri ses alntmmdmifngthia]supbtysac}r’sﬁtlha‘hMWSoma)f tHe fillerdah-amnitBdoxmwdrdlylimwiival | s.

Th | d with.t i d th 40. .Th t, [ 1
oY e b asgoemal g BS sPekRR imbedlateh Erobah Bie AoniRgs0ris SepSIE] e
si dewal | s 1f§om1tﬁe shcﬁélﬁﬁﬁ&wéddw& Fémn@hﬁ 6& byGshi@lti§ 48" 58N Tedytdratiomed

positioned to be freely vertically novab he two flow channels 62, 63 are

i denti cal apref%tablwbgéfdsmﬁnedmatl%9ﬁmtal,unifaﬁthrbafsﬁél cmib@ ks . Tfmeara@ﬁgehed eg 43,
44 of | the (hoMeIARNR! & e inéirde BB AORBR dignbl Gt HE NRIr Riahfar 1da t hat

are positi opposite ohe ano para O one ano ext ends

acr oss t heidf theﬂgwfmhaan@lsWQdBB' Thbestaaluftheshiblkelg 49550 #pasitiqnesli Horigoeliyput si de

of (the sidewal | s 16,
at a spacing below theefllter 40.

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
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two short | egs 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 at a spacing fromthe fan 12 in the housing 11. Wen 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 sidewalls
formin accordance with the enbodi nent according to Fig. 7 return flow
channels for the uncooled recirculating air 14. It flows through the

openi ngs 10, i ] fal 6 into the return flow channels and
exits abovémtﬁgﬁkgﬂeigaﬂﬁﬁ?gﬁ%%@?ﬁ% fromthe legs 45, 46. 12 The cool ed
recirculating air 13 exiting fromthe return air channels 4, 5 is sucked in

from above and is m xed before entering the fan 12 with the uncool ed
Feci T cul at 1 RGSITRSRSETS, (RS SPRRAd R ierdia e mbadmank ferarg teEBSor  he
filter-fan-{HhhqJgdownwardly into the cleanroomnot to be sucked in

i mredi ately through the openings 10, it is separated fromthe sucked-in
uncool ed recirculating air by shields 49, 50. They are formed preferably by

wth their MssembodiitagBotd FF Ridiys Ropt 68 rridind PRbaBhRatbiT e
i nner wal | sthat/theAgrefiiér 5nén theonogdiag aetashdént 538 a chieenisélofitepf Simee il el ds
49, 50 is positioned horizontal I%j at a s,£3m ng below the filter 40. |nstead

of the flovigkghthandheprefisrak aeerifing ta&itds. hedlomerannelt 16.HL aspauled | s of
the filter Sudgm § sigbivalls 16! PPoPBRNUsthd P1 BY XM PBRBIEIeitn! NI vi dual

flow pipes 1n the si s 16, 17 so as thTs case, the
sidewal Is 16, 17 are closed in the area outside of the flow pipes so that

the entire 'H?ec 8%|b%ginqeer¥t%rc@o%ir§g %4Fig£.e‘f3§ {561% It1ahvee t%le%\gvg'npa%sé' 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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In the enbodi ment according to Fig. 15, the filter-fan-unit 3 has a
prefilter 51 that is nounted in a housing attachnent 52. The housi ng
attachnment 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 attachnment 52 are recessed relative to the inner walls
55, 56 of the housing walls 16, 17. Since the flow channels 62, 63 are

hei ght adjustably arranged in the sidewalls 16, 17, they can be pulled out
to such an extent that the short |egs 45, 46 rest on the housing attachnent
52. The longer |egs 43,44 than have a spacing fromthe filter 40 that is
greater by the height of the attachnent 52. In this enbodinent, |atera
shields 49, 50 are present adjacent to the intake openings 10 of the filter
40. The uncooled return air 14 flows horizontally fromthe flow channels
62, 63 above the housing attachnment 52 and m xes with cooled return 13 air
13 before reaching the fan 12. In other respects, this enbodi nent is

i dentical to the enbodi ment according to Figs. 13 and 14. The enbodi nent
according to Fig. 16 differs fronlthe(?recedlng enbodi nent only in that the
prefilter 51 in the housing attachnentCleimsés a chenmical filter. Since it is
thi cker than the prefilter 51 according to Fig. 15, the flow channels 16, 17
are pulled out fromthe sidewalls 16, 17 of the housing 11 by a

correspondi hg | ekdévice Tdreoaditiodingeretiradatinghin gréferdblgslean 2iry corhfrisiayat t he

advant age t hat ans.of the flow channe]s 63 that .are arranged
vanl 30 he el e amanged it S {imise IONAED TRRehrratg S5and or s 51

having di f f er entg fppli@ftifroli§h RO FHsh bRe WeiluhPHir chBRR& RSt akfarea, preferably a
( cleanroom,
| characterized in that a portion (14) of the recirculating air (13, 14) can be

directly supplied to the fan (3) by bypassing the return air channel (4, 5).

2. The device according to claim 1,
characterized in that at least one intake line (7) is connected to the housing
(11) of the fan (3).

3. The device according to claim 2,

characterized in that the intake line (7) opens into a ceiling (6) of the area (1).
4, The device according to claim 2 or 3,
characterized in that the intake line (7) opens into an intake area (15) of the

fan (3).

5. The device according to one of the claim 2 to 4,

characterized in that the intake line (7) is a hose.

6. The device according to one of the claims 2 to 4,

characterized in that the intake line (7) is a rigid line.
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Clains 1. A device for conditioning recirculating air, preferably clean
air, conprising at least one fan arranged in a housing to which fan
recirculating air can be supplied through at |east one return air channel
froman area, preferably a cleanroom characterized in that a portion (14)
of the recirculating air (13, 14) can be directly supplied to the fan (3)
by bypassing the return air channel (4, 5). 2. The device according to
claim1l, characterized in that at | east one intake line (7) is connected to

t he housi ng’ H) of the fan ; 3. The devi CZ according to claim 2,
characteri ed herfgvigenacqaig Qéoloinﬁé’f(“")‘? clgpend 0o a ceiling (6) of the

area (1). *&?a%Yér‘Fz%dafﬁCt%ﬂtH&nttéké:ér@a%% délwmﬁ@@%@‘?é%’t'g%?ﬁ%ll‘yrb hat

t he intake I|ne opens 1nto an I ntake area The
devi ce accor di ngxtensions affsidéwalts (B 2, 36 37) of theaheusirg {9 of the famaf3)t he

intake line (7) is a hose. 6. The device according to one of the clains 2
to 4, characterized in that the intake line (7) is arigid line. 15 7. The

devi ce accq.di ngOHeodéVi¢e 8écdrimgabaidih 7# to 6, characterized in that the
intake area (15) is delimted at least partially by extensions of sidewalls

(16, 17, 36, 37)chgracterizetbinsthay the intake linge(7) APens)into the eutensgion ekthe
according to cl gk ragteyi | intake line (7) opens into
tho ext onsi on O%lc{EnvZ}alls(‘(l?@, PELEY, 19758 He AdlRind (49).
9. The device according to one of the claims 4 to 8,
characterized in that the portion (13) of the recirculating air (13, 14) flowing
( through the return air channel (4, 5) can be supplied to the intake area (15).

10.  The device according to one of the claims 2 to 9,

characterized in that the intake line (7) is approximately L-shaped.

11.  The device according to one of the claims 2 to 10,
characterized in that at least one intake line (7) is connected to opposed

sides of the housing (11) of the fan (3), respectively.

12. The device according to claim 11,
characterized in that the intake lines (7) are aligned with one another in the

area adjoining the housing sides.

13. A device, in particular according to one of the claims 1 to 12,
characterized in that the portion (14) of the recirculating air (13, 14) in the
intake area (15) of the fan (3) can be supplied with counter swirl to the
rotational direction (35) of the fan (3).

14. The device according to claim 13,
characterized in that the portion (14) of the recirculating air (13, 14) flows ata
lateral spacing to the axis of rotation of the fan (3) into the intake area (15).
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sidewal s (16, 17, 36, 37) of the housing (11). 9. The device according to
one of the clains 4 to 8, characterized in that the portion (13) of the
recirculating air (13, 14) flowing through the return air channel (4, 5)
can be supplied to the intake area (15). 10. The device according to one of
the clains 2 to 9, characterized in that the intake line (7) is

approxi mately L-shaped. 11. The device according to one of the clains 2 to
10, characterized in that at |east one intake line (7) is connected to

opposed si des t he .housi ng. (11)  of e n (3), respectively. 12. The
devi ce accoﬁi naj evich ﬂ?@f?‘"@ﬁ&ﬁ?&% Q%L‘ai n that the intake lines (7) are

al igned w th onghapsitéeied iR thatat Ie’ﬁs@énéﬁitéﬂéliﬁ&lﬂ BGjoh@’éiﬂ@&t%WG%Epoééﬁ A
device, in particular accordi ngotq one of the clains 1 to 12, characterized
in that the por tsides (16417)af the\Bousing ()] respectivelys s¢ as to hayisplacedelativa ake

area (15) of thg fo@%%r%%hé:ran be supplied with counter swirl to the
rotational directi ) of the fan (3). 14. The device according to claim

13, characterized in that the portion (14) of the recirculating air (13, 14)

flows at a  lateral spacing to the axis of rotation of the fan (3) into the
i nt ake ar eaﬁ-lSﬁheq 'Q%?C‘gqu'”@é(?ioé’@ QJJE%P@F’HﬁqttS ™ aimi13 or 14,

characterized i nyrbpite edf fAfHat W th pekorls' (18, 14) o?%@ir@&r@iatingaﬁf)atéé‘n

opposed sides (16, 17) of the housing (11), respéectively, so a
di spl aced r el at imixed i thenintakecarear( 1516 thgtien (Bvi ce according to one of the
clains 1 to 15,

17. The device according to claim 1,
( characterized in that the portion (14) of the recirculating air (13, 14) can be

supplied through at least one guiding element (19) to the fan (3).

18. The device according to claim 17,
characterized in that the guiding element (19) extends across the housing

(11) of the fan (3) at a spacing thereto.

19.  The device according to claim 17 or 18,
characterized in that the guiding element (19) and the housing (11) of the fan
(3) together delimit a flow channel (24) for the recirculating air (13, 14).

20. The device according to claim 19,
characterized in that the flow channel (24) has arranged in front of it a mixing

zone (25) into which both portions (13, 14) of the recirculating air flow.

21. The device according to claim 20,
characterized in that the portion (14) of the recirculating air (13, 14) can be

supplied through at least one pipe (20) to the mixing zone (25).

22. The device according to claim 1,

characterized in that the portion (14) of the recirculating air (13, 14) can be
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characterized in that the two portions (13, 14) of the recirculating air are
mxed in the intake area (15) of the fan (3). 17. The device according to
claim1, characterized in that the portion (14) of the recirculating air

(13, 14) can be supplied through at |east one guiding elenent (19) to the
fan (3). 18. The device according to claim 17, characterized in that the

gui ding el enent (19) extends across the housing (11) of the fan (3) at a
spacing thereto. 19. The devi ce according to claim17 or 18, characteri zed
in that the guiding elenent and the housing (11) of the fan (3)

t oget her del i ni tsugpkq%(}gr@%ﬁgpa%tﬂ)e PiBe (BB recirculating air (13, 14). 20.
The device according to claim 19, characterized in that the flow channel

(24) has arranged in front of it a mxing zone (25) into which both
portions (18. 14hecdevidecacaxdingud ataim@P2ir flow. 21. The device according to

| ai m 20, ch d t th f th ul at i
(13, "12) " can- be natasTI<ed 1 MR Piae PRL B sk el spadnoiont e sy zone
(25). 22. The deyiyxerthegan B)ng to claim 1, characterized in that the portion

(14) of the recirculating air (13, 14) can be 17 supplied through at | east
one pipe (20). 23. The device according to claim22, characterized in that

th ' th h 11) of the f
(3. "2he T ol AR e aRaab AR GPR 05 Tous o (ED) o The fan

characterized in that the exit opening (27) of the pipe (20) is positioned at a
spacing adjacent to the housing (11) of the fan (3).

25. The device according to claim 22 or 23,

characterized in that the exit opening (31) of the pipe (20) is directed against
the fan (3).

26. The device according to claim 25,
characterized in that the exit opening (31) of the pipe (20) and the fan (3)
have a common axis.

27. The device according to claim 1,
characterized in that the housing (11) of the fan (3) has at least one flow
channel (32 to 34; 32', 33, 62, 63) for the portion (14) of the recirculating air
(13, 14).

28. The device according to claim 27,
characterized in that the flow channel (32 to 34; 32', 33', 62, 63) is integrated
at least partially into the housing (11) of the fan (3).

29. The device according to one of the claims 1 to 28,

characterized in that the portion (14) of the recirculating air (13, 14) flows
uncooled to the fan (3).
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characterized in that the exit opening (27) of the pipe (20) is positioned
at a spacing adjacent to the housing (11) of the fan (3). 25. The device
according to claim?22 or 23, characterized in that the exit opening (31) of
the pipe (20) is directed against the fan (3). 26. The device according to
claim 25, characterized in that the exit opening (31) of the pipe (20) and
the fan (3) have a common axis. 27. The device according to claiml1,
characterized in that the housing (11) of the fan (3) has at |east one flow
channel (32 to 34; 32', 33, 62, 63) for the portion (14) of the

recircul atidfy ailhe ‘%Q_‘Q?e 3agording to-arie qfde E@"Hgécif’d?lgmg to claim27,
characterized i : fi n 323t Y 'L B3R )ad
integrated at Irbgtgts?ét%gir% e|1+ Ftyaiprrlttﬁg ?ﬁ%&héﬁsmﬁﬂwﬂ%& o?) tﬁﬁg a#}ea?:?%)gdezg- The
devi ce accor di ngeticcutatingdir coeling déviee 8,90 28, characterized in that the
portion (14) of the recirculating air (13, 14) flows wuncooled to the fan
(3). 18 30. The device according to one of the clains 1 to 29, characterized

in that the3r.etUurHe éévice hatarding(th.or) ofthé cRiimba@ast3opne recircul ating air
cooling device (8, 9). 31. The device according to one of the clains 1 to
30, charact eri zetaracterigad iin thak itahas @fdeast aviwopeat capfigreationt havingai ng a

ventilator unit fe3RataNshif(do)Lhara fitdh)40).

32. The device according to one of the claims 27, 28, and 31,
characterized in that the flow channel (62, 63) of the fan unit (39) is arranged

( in two opposed double-wall sidewalls (16, 17) of the housing (11).

33. The device according to claim 31 or 32,
characterized in that the flow channels (62, 63) are arranged height-
adjustably in the sidewalls (16, 17) of the housing (11).

34. The device according to one of the claims 31 to 33,

characterized in that the flow channels (62, 63) are L-shaped.

35. The device according to claim 34,
characterized in that the flow channels (62, 63) with their longer legs (43, 44)
project into the sidewalls (16, 17) of the housing (11).

—

36. The device according to claim 34 or 35,
characterized in that the flow channels (62, 63) with their shorter legs (45,
46) rest on the housing (11) and/or a housing attachment (52) for a prefilter
(51) of the fan unit (39).

37. The device according to claim 36,
characterized in that the housing attachment (52) has a smaller base surface
than the housing (11).
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32. The device according to one of the clains 27, 28, and 31, characterized
in that the flow channel (62, 63) of the fan unit (39) is arranged in two
opposed doubl e-wall sidewalls (16, 17) of the housing (11). 33. The device
according to claim31 or 32, characterized in that the flow channels (62,

63) are arranged height- adjustably in the sidewalls (16, 17) of the housing
(11). 34. The device according to one of the clains 31 to 33, <characterized
in that the flow channels (62, 63) are L-shaped. 35. The device according

to claim 34 characterl zed in that th? f | ow channel s (62, 63) with their
| onger Iegs,38( 43,149 e"b‘i’%?%‘iﬁrdﬁnﬂttﬁof‘ﬁ $heye\RiNs 84287, 17) of the housing

(11). 36. The depaeetdesRe Rith tfh‘élSh gél( izﬁg@ﬁ@gg@&{dnﬁ% (62, bBpt the

fl ow channels (62, 63) wth t elr , rest on the housing
(11) and/or a hcnmntgessaetnaent,rmmsw@)erftm Iemgmemd/btwidthosm)e siflewalts (f16n uni t
(39). 37. The de ch:ordi n% o claim 36, characterized in that the

housi ng attachrre t ?g% PAENG | | er base surface than the housing (11).
19 38. The device according to one of the clains 34 to 37, characterized in
that the longer 1egs (43, 44) of the flow channels (62, 63) extend

essenti al | y3%cr o€ ‘i’%c%ﬁﬁ‘f'qr@'nlgéﬁgﬁ’t“ﬁ of fop slaimip lHO 3B, t he sidewal I's (16, 17)

of aihe nousi 19, (hblactdfredhndeicsaagans cigna7) o Rl ufifiBol it Bignda to 38

characterized in't e SI an un
al i gned with ﬂow channels (32' 33') of the filter (40).

40. The device according to claim 39,
( characterized in that the flow channels (32', 33') of the filter (40) are formed
by double-wall sidewalls.

41. The device according to claim 39 or 40,
characterized in that the flow channels (32', 33') of the filter (40) are
positioned congruently with the sidewalls (16, 17) of the fan unit (39) when

the filter-fan-unit (3) is mounted.

42. The device according to one of the claims 39 to 41,
characterized in that the flow channels (32', 33') of the filter (40) in the area
of the ceiling (6) have intake openings (10) for the portion (14) of the
recirculating air (13, 14).

43. The device according to one of the claims 31 to 42,
characterized in that on the filter (40) at least one shield, preferably two

shields (49, 50), are provided that are spaced from one another.
44, The device according to claim 43,

characterized in that the shield (49, 50) has a substantially T-shaped cross-

section.
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with flow channels (32", 33") of the filter (40). 40. The device according
to claim 39, characterized in that the flow channels (32', 33'") of the
filter (40) are forned by double-wall sidewalls. 41. The device according
to claim39 or 40, characterized in that the flow channels (32", 33'") of the
filter (40) are positioned congruently wth the sidewalls (16, 17) of the
fan unit (39) when the filter-fan-unit (3) is nounted. 42. The device
according to one of the clainms 39 to 41, characterized in that the flow

channel s (32, ‘) of the filter (40),in e area of the ceiling (6) have
i nt ake open gs3ﬁﬁ%§9$8ﬁaFﬁE“E@ﬁP#%ﬂ"%ﬁ%?'%& the recirculating air (13,

14) . 43. The devdteractefigddlimehdtaheshiel (49,e50) Ri fdbmed d0a4dil thatasxaenes | zed
inthat on the filter (40) at least one shield, preferably two shields (49,
50), are provi destbstantially eveitheantire lenotinef thadiomeehannels (62 633vi ce accor di ng
to claim43, characterized in that the shield (49, 50) has a substantially
T-shaped cross- section. 20 45. The device according to claim43 or 44,

characterized in that the shield (49, 50) is fornmed as a rail that extends
substantially over the entire Iength of the flow channels (62, 63). 21
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