RTmp Goﬁ;;

1+ Vv -- AN Al R REPLENI SHVENT UNI T- - BACKGROUND
THE | NVENTI ON . The invention relates to an air replenishnent unit nore
particularly for suspension under ceilings of clean roons, conprising a
housi ng whose wall is provided with a fAn on the intake side, an outlet

openi ng of the housing being functionally connected with

an air filter

arrangenent . THE PRI OR ART. Such air replenishnment units for

cl ean roons are for instance disclosed in the European patent publication O

735 329 A or the German utility nodel publication 29,5083,

repl eni shnment units or air inlet filters haviqﬁg?n ugﬁer
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329 A or the German utility model publication 29,503,373.
Known air replenishment units or air inlet filters having an
upper fan normally possess a multi-part welded box-like

housing, to which the filter arrangement is permanently

joined, more particularly by welding or screws. Known
devices are therefore generally complex and expensive to
manufacture and owing to their shape, dimensions and weight

are difficult and awkward to mount.
SHORT SUMMARY OF THE INVENTION

One object of the invention is to provide an air
replenishment unit which is simpler, less expensive and -

easier to handle.

In orxder to achieve these and/or cther cobjects appearing
from the present specification, claims and drawings, in the

present invention the strip~like housing having the fan is

bent on the intake side at two opposite sides in an arcuate
manner toward the output side, the two longitudinal edges of
such wall being joined to two side walls, which are

essentially parallel to each other, by means

of folded joints

and the free edges, not having any folded joints, of the
strip-like wall and the side walls essentially define the

outlet opening.

The housing, which in the finished condition is a
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singl e-pi ece structure, conprises only three pieces of sheet netal, which
are able to be pre-stanped and are able to be joined together by folds in a
seal i ng manner. The manufacture of such a | ow wei ght housing is accordingly
sinpl e and economc. OMng to the wall Belng curved toward the outl et side
an advantageous air flowis produced with the smallest possible volune at a
m ni mum resi stance to flow, the guidance of the air being aided by the
housi ng, while the optinmum acoustic properties are produced in a sinple
manner. The three housing parts may be joi ned together w thout mnechani cal
connecting elements and wthout welding in a sinple manner providing air

ti ght ness. Furt her advant ageous devel opnents of the invention as
defined in claiml1 are indicated in the dependent clains. The
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solidify wi thout |Osghqﬁayrr§1ght fold joints are conveniently in the form
of turned-out or elbow seams.

In a simple embodiment of the invention the fan can be
an optimized fan module fixed directly or by means of a
holding frame in a substantially central opening in the
strip-like wall. Such a pre-assembled, adjusted and
calibrated fan module can be mass produced with suitable
quality control and have its functions checked prior to
fitting in position. It is preferred to utilize a radial fan
for the air replenishment unit.

The air filter arrangement is preferably designed with
at least one sheet-like filter element arranged in a filter
frame, the filter frame being provided with a peripherally
extending sealing groove or slot facing the housing (for
which it acts as a support element), such sealing groove
being adapted to sealingly receive the free edges,
surrounding the air outlet opening, of the housing or of an
intermediate or adapter frame arranged at the outlet opening.

In this respect the sealing groove comprises a sealing
composition, preferably in the form of a viscous sealing
composition (or fluid seal). This means that the housing
provided with the fan merely has to be mounted on the filter
frame in order to produce a sealing joint. The viscous
sealing composition, which may solidify without loss of its



elastic properties, additionally serves to keep the housing fixed in
position. As a holding neans for the filter frame it is nore particularly
passible to utilize the ceiling rail arrangenent of a clean room In such
case a plurality of such air replenishnedt units are held in a regular grid
formation in the arrangenent of ceiling rails to at |east partially
constitute the ceiling of the clean room In such a case such air
repl eni shnent units are nounted on the individual elenents of the ceiling
rail arrangenent only either directly or using am adapter frane. The
fan is preferably provided with an inlet filter on the intake side thereof.
For silencing a muffler arrangenent is provided between the fan and the air
filter arrangenment, such nmuffler arrangenent being nore especially designed
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The fan is preferably provided with an inlet filter on
the intake side thereof.

For silencing a muffler arrangement is provided between
the fan and the air filter arrangement, such muffler
arrangement being more especially designed in the form of a
muffler, such as a hood muffler, arranged on the fan. In
addition the housing may possess an acoustic insulating or
acoustic damping lining.

Further advantageous developments and convenient forms
of the invention will be understood from the following
detailed descriptive disclosure of embodiments thereof in
conjunction with the accompanying drawings.

LIST OF THE SEVERAL VIEWS OF THE FIGURES.

Figure 1 shows a longitudinal sectional view of an
air replenishment unit borne by a ceiling
rail arrangement in a clean room as a first
embodiment of the invention.

Figure 2 is a cross sectional view of the same air
! , .
replenishment unit.
Figure 3 shows an intermediate frame for connection

of the housing bearing the fan with the
filter frame as an alternative embodiment.
DETAILED ACCOUNT OF WORKING EMBODIMENTS OF THE
INVENTION,
In the case of the embodiment depicted in figures 1 and
2 a housing 10 comprises two vertical and mutually parallel
side walls 11 and 12 and an upper strip-like peripheral wall



I"NVENTI ON. In the case of the enbodi ment depicted in figures 1 and 2 a
‘housing 10 conprises two vertical and nutually parallel side walls 11 and
12 and an upper strip-Ilike peripheral @@ 13. The side
walI's 11 and 12 possess an essentially Sem-elliptical form the

| ongi tudi nal side edges extending essentially in parallelismin the central
region and the top |ongitudinal side edge extends at the two end region
arcuately toward the bottom | ongitudinal side edge. The two parall el

| ongi tudi nal side edges of the strip-like peripheral wall 13 are connected
in a sealing manner with the top | ongitudinal side edges, which are in part
arcuate, of the two side walls 11 and 12 by neans of a folded or crinped
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The fan 16 is i serte as, a_pre
adj ust ed and Ca??WﬂW%F d }gﬁptlon, the bottom longitudinal side edges of the

side walls 11 and 12 and the two transverse walls of the
peripheral wall 13 defining a bottom outlet opening. The top
peripheral wall 13 is curved to correspond to the
configuration of the side walls 11 and 12. The outlet
opening may in this respect - as is illustrated - assume the
form of an elongated rectangle, although it may also however
be in the form of a square.

The side walls 11 and 12 and the peripheral wall 13 may
for example consist of galvanized and/or powder-coated or
stainless steel sheet or of aluminum sheet.

Generally in the middle the top peripheral wall 13
possesses a fan 16 in the form of a radial fan. Such fan
draws in air from above and blows it through the housing and
laterally and radially out again, as is indicated by arrows
in figure 1. The air current follows the curvature of the
peripheral wall 13. The fan 16 is inserted downward into the
opening‘as a pre-assembled, adjusted and calibrated fan
module and fixed in place on the peripheral wall 13. It is
more especially in a case in which the fan 16 is, unlike the
case of figure 1, does not possess any module housing of its
own, that for attachment it is also possible to employ a
holding frame, as is for example illustrated and described in
the said European patent publication 0 735 329 A.

On the intake side the fan 16 is provided with a sheet-
like inlet filter 17 and may on the outlet side possess a



mddul e and fixed in place on the peripheral wall 13. It is nore especially
i'n a case in which the fan 16 is, unlike the case of figure 1, does not
pessess any nodul e housing of its own, that for attachnent it is also
possi ble to enpl oy a hol ding frane, as i% for exanple illustrated and
described in the said European patent publication 0 735 329 A On the
I ntake side the fan 16 is provided with a sheet- like inlet filter 17 and
may on the outlet side possess a hood muffler for 18
acoustic danping, such nuffler only being illustrated in chained |ines.
Instead of a hood nuffler 18 the fan 10 may al so be foll owed by anot her
muffler, it however being possible to do without the nuffler and the inlet
filter in sinpler designs. An air filter arrangenent possesses a
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the fan 16 is so mounted on the air filter arrangement 19
that the bottom edges, which define the outlet opening, of
the side walls 11 and 12 fit in a sealing manner into such
sealing groove 22. The sealing composition 23 may then
either remain viscous or it may solidify to constitute an
elastic, rubber-like seal. In either case the housing 10 is
held on the filter frame 20 as a result. Internally the
housing 10 possesses an acoustically damping lining 24, that
is to say a sound damping material is applied to the inner
sides of the side walls 11 and 12 and of the peripheral wall
13. 1In this respect it is to be ensured that such lining 24
does not extend quite as far as the bottom edges so that same
may still be inserted in the sealing groove 22.

At its bottom edge the filter frame 20 possesses a
laterally projecting flange-like support ledge 25. O©On
assembly a plurality of such air filter arrangements 19 are
mounted‘using their flange-like rims 25, see figures 1 and 2,
in a ceiling rail arrangement 26 under the ceiling of a clean
room. Such ceiling rail arrangement comprises a multiplicity
of holding rods 27 secured to the ceiling, and arranged in a
regular grid. At respective bottom ends thereof same bear
holding elements 28 having laterally projecting support
elements 29, on which the air filter arrangements 19 are
borne with the aid of their support ledge 25. Same may be
omitted as well, if the filter frames 20 are able to be



may still be inserted in the sealing groove 22. At its bottom-edge the
filter frame 20 possesses a laterally projecting flange-Ilike support | edge
25. On assenbly a plurality of such air filter arrangenents 19 are nounted
using their flange-like rinms 25, see'fiéhres 1 and 2, in a ceiling rai
arrangenment 26 under the ceiling of a clean room Such ceiling rai
arrangenent conprises a nultiplicity of holding rods 27 secured to the
ceiling, and arranged in a regular grid. At respective bottom ends thereof
same bear holding elements 28 having laterally projecting support elenents
29, on which the-air filter arrangenents 19 are borne with the aid of their
support | edge 25. Sane may be omtted as well, if the filter franes 20 are

able to be directl n the ppo el e
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and, gasket, not illustrated, may be intermediately placed. At
its inner end this adapter frame 31 possesses an encircling,
rail-like support ledge 32, against which the internal lining
24 of the housing 10 rests.. A wertical holding wall 34
surrounds the filter frame 20 and at its top end possesses a
region 35 which is bent in an outward direction, against
which the adapter frame 31 bears. This holding wall 34 has
its bottom end edge resting on the holding elements 28 and,
respectively, the support elements 29, the support
projections 25 of the filter frame 30 being omitted.
Accordingly the air filter arrangement 19 is suspended on the
adapter frame 31, a solid sealing composition 23 and/or an
additional holding means such as fastening screws or the like
being provided for attachment.

The holding wall 34 may naturally, if required, also
possess a support ledge corresponding to the support ledge
25. Thé region 35, set at an angle, of the holding wall 34,
the adapter frame 31 and the rail-like projection 33 on the
peripheral wall 13 {or, respectively, of the side walls 11
and 12} are held together by means of holding screws 36.

Same may be omitted if seals or bonds are provided between
the portions which are held together in order to prevent
slipping.

The adapter frame 31 renders possible on the one hand
compensation of differences in dimensions of the housing 10



respectively, the support elenents 29, the support projections 25 of the
filter frame 30 being omtted. Accordingly the air filter arrangenent 19 is
suspended on the adapter frame 31, a solid sealing conposition 23 and/or an
addi ti onal hol di ng means such as fastenfng screws or the like being

provi ded for attachnment. The holding wall 34 may naturally, if

requi red, also possess a support | edge corresponding to the support | edge
25. The region 35, set at an angle, of the holding wall 34, the adapter
frame 31 and the rail-like projection 33 on the peripheral wall 13 (or,
respectively, of the side walls 11 and 12) are held together by nmeans of

hol ding screws 36. Sane nay be omtted if seals or bonds are provided

bet ween the portions which are held together in order to prevent slipping.
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SCrew or bondedrpblranxangement, if it is necessary to compensate for
differences in dimensions. If necessary it is possible to
provide respective additional screw or bonded joints.



Clai ns 1. An air replenishment unit nore parti cﬁmwnlluﬂmﬂmm on
under ceilings of clean roons, conprising a housing wh ded
wi.th a fan on the intake side, an outlet opening of the*housing®efng*
functionally connected with an air filte® arrangement, wherein the
strip-like housing having the fan is bent on the intake side at two
opposite sides in an arcuate manner toward the output side, the two

| ongi tudi nal edges of such wall being joined to two side walls, which are
essentially parallel to each other, by neans of folded joints and the free
edges, not having any folded joints, of the strip-like wall and the side
wal |l s essentially define the outlet opening. 2. The air
repl eni shnent unit as set forth in claim1, furthernore conprising
air-tight fol ded sheet seans. 3. The air replenishnent unit as set
forth in claim1, wherein said fol ded seangi g in the formof turned out

el bow seam or other forns of seans. 4. The air replenishnent unit as
set forth in claim1, wherein said fan is secured in an essentially central
opening in the strip-Fi k& it repPierdrshgepscerit Moy PRERIIIGELY RoF di ng
frane. 5. slispeasion eplkdeni séhkintgsunift chsars efoofsy tdompricliagnz 1,

wherein said fan posshAglddeolaL Of i JrRJabal®kh a fan o -thB@nBhke side,
repl eni shment un%% g§t%§%é%%%ggglék(%ﬁg gB%SiMQ Qﬁh@ Qgégllkgliydggﬁégé(lé n

the formof a pre-assenbl ) )
with an air filter arrangement, wherein the strip-like

housing having the fan is bent on the intake side at two
opposite sides in an arcuate manner toward the output side,
the two longitudinal edges of such wall being joined to two
side walls, which are essentially parallel to each other, by
means of folded joints and the free edges, not having any
folded joints, of the strip-like wall and the side walls
essentially define the outlet opening.

2. The air replenishment unit as set forth in claim 1,
furthermore comprising air-tight folded sheet seams.

3. The air replenishment unit as set forth in claim 1,
wherein said folded seams are in the form of turned out elbow
seam or other forms of seams.

4. The air replenishment unit as set forth in claim 1,
wherein Eaid fan is secured in an essentially central opening
in the strip-like wall either directly or by means of a
holding frame.

5. The air replenishment unit as set forth in claim 1,
wherein said fan is in the form of a radial fan.

6. The air replenishment unit as set forth in claim 1,
wherein the fan is designed in the form of a pre-assembled



9 - sub- nodul e. 7. The air repleni shnent ' in
claim1, wherein said air filter arrangenent conpri sestimmlgm;mw‘ﬂm“lat
filter elenent arranged in a filter frane. 8. The* air teplent shent
unit as set forth in claim1, wherein saPd filter frame is provided on the
housing side with at | east one sealing groove extending around at the edge,
such sealing groove being adapted to sealingly receive the free edges,

surrounding the air outlet opening, of the housing or of an internediate or

adapter frame arranged at the outlet opening. 9. The air
repl eni shnment unit as set forth in claim8, wherein said sealing groove
contains a sealing conposition. 10. The air replenishnent unit as
set forth in claim9, wherein said conpositionis in the formof a viscous
seal i ng conposi tdubhrmaduief | ui d seal . 11. The air replenishnent unit
as set forth in claim1, wherein the housing is nmounted on an air filter
arrangenent held on g hol di ng devij ce. 1 The ai.r repl eni_shnent unit

. 12. ]
as set forth in claidr1t® eFRPSSHIFOTSHS BT Lhe6ht Ea5bh h A84Pt &r
frame held on awhelréingsdidmer thiter rarfriahgenent ramnpeieas deilegssuspended
underneath on t hgecadapt efed IARReRE HrdRANOHSL NEhlter frame.

8. The air replenishment unit as set forth in claim 1,
wherein said filter frame is provided on the housing side
with at least one sealing groove extending around at the
edge, such sealing groove being adapted to sealingly receive
the free edges, surrounding the air outlet opening, of the
housing or of an intermediate or adapter frame arranged at
the outlet opening.

9. The air replenishment unit as set forth in claim 8,
wherein said sealing groove contains a sealing composition.

10. The air replenishment unit as set forth in claim 9,
wherein said composition is in the form of a viscous sealing
composition as a fluid seal.

11. The air replenishment unit as set forth in claim 1,
wherein the housing is mounted on an air filter arrangement
held on a holding device.

12. The air replenishment unit as set ferth in claim 1,
wherein said housing is mounted on an adapter frame heid on a
holding frame, the air filtergarrangement being suspended
underneith on the adapter frame or on the housing.

13. The air replenishment unit as set forth in claim 11,
wherein said holding device is constituted by the ceiling
rail arrangement of a clean room.

14. The air replenishment unit as set forth in claim 13,
wherein said unit is one of a plurality of like ceiling rail-
mounted air replenishment units, with which said unit at
least partly occupies the extent of the ceiling.



13. The air repl eni shnment unit as set forth in claim 11,
hol ding device is constituted by the ceiling rail arrang | mmuﬂnﬂi H“l

room 14. The air replenishnment unit as set forth #n €l at m¥3
wherein said unit is one of a pIurallty1é} like ceiling rall- nDunted air
repl eni shnment units, with which said unit at |east partly occupies the
extent of the ceiling. 10

15. The air replenishment unit as set forth in claiml, wherein the fan is
provi ded on an intake side thereof with an intake filter. 16. The

air replenishnment unit as set forth in claim1l, conprising between the said
fan and the air filter arrangenent a nmuffler arrangenent, such nuffler
bei ng nore especially in the formof an acoustic nuffler arranged on the
fan. 17. The air replenishnment unit as set forth in claiml, wherein

sal d hous! ng. POSsessas.afngcoudtiepbhyshdlit! Bhi 00 &WOEER1E | Al 1,
9 9 wherein the fan is provided on an intake side thereof with an
intake filter.

16. The air replenishment unit as set forth in claim 1,
comprising between the said fan and the air filter
arrangement a muffler arrangement, such muffler being more
especially in the form of an acoustic muffler arranged on the
fan.

17. The air replenishment unit as set forth in claim 1,
wherein said housing possesses an acoustically insulating
and/or acoustically muffling lining.



