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FAN MODULE FOR CLEAN ROOM APPLICATIONS          Technical Field
The present invention relates to a fan module for use in  5     clean room
applications.          Technical background             A filter-fan-unit
designed as a modular unit in clean room        applications is previously
known, see for instance Babcock-BSH 10    "Clean room-tunnel-module",
prospect paper II/87. Adjacent to a        side wall of this unit there is
a fan with which the air is        sucked in and transported into an air
flow room, extended from        the horizontal outlet of the fan to the
opposite wall, then        reversed 180 and limited downwards by the filter
means placed 15     under the partition wall and at a distance therefrom.
With this        design the air will have long flow distances leading to
corre-        spondingly high flow losses and a correspondingly high energy
consumption. This air guidance also makes it very difficult to
obtain an even flow distribution over the filter surface. 20     Further,
this device has a comparatively high sound pressure        level.
Efforts have been made to overcome the drawbacks of this        known
structure, e.g. according to EP,C,497296, wherein the        flow room has
been designed as one or several annular channels, !5     and wherein at
least one of the walls of the flow room is made        of a sound-absorbing
material. This is not an optimal solution        either in view of flow
stabilization and silencing of noise.          Summary of the invention 10
One object of the invention is to provide a fan module        with enhanced
flexibility compared to prior art fan modules.            Another object of
the invention is to provide a fan module        with better noise silencing
characteristics compared to prior        art fan modules. 5          The
above and other objects of the present invention are        achieved with
the fan module according to the present inven-        tion, which is
characterized in that it comprises outer,        vertical restriction walls
with a lower edge part having a        planar lower surface as well as an
element protruding from the  



2          outside edge of the planar lower surface for cooperation with
a filter docking module arranged in a roof filter frame and         having
a substantial planar upper surface with an extension         corresponding
to said planar lower surface, whereby said  5     protruding element is
designed to overlap part of said filter         docking module.
Developments and embodiments of-the invention are dis-        closed in the
subclaims and in the following detailed descrip-        tion of the
invention. 10        Short description of the drawings             Further
objects, features and advantages of the invention        will be evident
from the following description of preferred        embodiments of the
invention with reference to the appended, 15     schematic drawings,
showing in               Fig. 1   a principal view of a fan module
according to the                      invention with a roof filter frame
and a filter                      shown in cross-section; 20         Fig. 2
an inlet-cross according to the invention;-            Fig. 3   part of an
insulation for application on or form-                      ing an air flow
channel element or guide element:            Fig. 4   a cross-sectional
side view of a fan module                      according to the invention;
25         Fig. 5   a cross-sectional view taken from above of the
air discharge channel opening above the filter;            Fig. 6   a
schematic view of four aerodynamically designed                     guide
elements arranged as a cross;            Fig. 7   a cross-sectional side
view of an alternative fan 30                  module comprising a
centrifugal fan with a tang-                     ential outlet;
Fig. 8   a schematic cross-sectional side view of an
alternative fan module, comprising a hub with                     channel
attachment to a central fan, which is 35                  used for several
fan modules;            Fig. 9   a piece of a construction material for
channel                     walls and/or guide elements, which can be made
of                     foam glass, with a waved surface and through
holes; and 



3              Fig. 10 guide element arrangements in a fan module
according to the invention.           Description of preferred embodiments
S          The invention will now be described more in detail with
reference to preferred embodiments of the invention shown in         the
drawings, which however may be varied with the scope of the
following claims.             In the schematic drawing in Fig. 1, a fan
module 1 is 10     shown, stacked according to the module principle on a
filter         docking unit 2 with a filter 3 suspended therein. The filter
docking unit lies in its turn on a roof filter frame, suggested         by
two rims 4, shown in cross-section. The fan module 1 has         outer
restriction walls 5 with a lower edge part 6 with a 15     planar lower
surface 7 facing downwards, resting on a corre-        sponding, planar
upper surface 8 facing upwards of the filter        docking module 2.
Around said lower surface on the fan module        facing downwardly a
protruding element is arranged, in the        embodiment shown in the form
of a rim 9, which overlaps the 20     upper part of the sidewalls 10 of the
filter docking module. In        this way the fan module may be installed
conveniently and the        dead weight is sufficient for it to be safely
kept in place,        and no extra attachment measures are needed. By
designing other        modules in the same way, such as cooling battery,
pre-filter, 25     silencing module, a fan-filter-unit can be built up by
easily        exchangeable or transpositionable modules, which gives a
maximum of flexibility. By designing the fan module with a        planar
upper edge surface 11 other modules can be added, such        as cooling
battery, pre-filter. 30         In Fig. 2, an inlet channel to a
centrifugal fan in the        fan module is shown. An inlet cross 21 is
arranged in the air        inlet channel 20. With this inflow cross a flow
stabilization        is achieved which reduces vortex formation and reduces
noise.        The inlet flow cross 21 is covered with noise absorbing mate-
35     rial or is made of such material. Preferably, it has a shark
skin surface for minimizing the air resistance.            On the inside
the flow channel is covered with insulation,        preferably having a
waved surface 30 as the piece of insulation 



material shown in Fig. 3. Troughs and crests, respectively of
4         the waves are thus arranged so that they lie in parallel with
the direction of the air flow.              In Fig. 4, a fan module 40 with
centrifugal fan 41 is         shown schematically and in cross-section. The
centrifugal fan  5     is suspended so that maximum noise silencing is
obtained, which         is previously known per se. On the walls of the
room 42 sur-         rounding the centrifugal fan, into which the air
flows, the         walls are dressed with or made of noise silencing
material 43         with a waved surface, whereby the troughs and crests of
the 10     waves are arranged in parallel with the flow direction of the
air. Further, guide elements 45,46 arranged in the room 42 are
lined with or made of noise silencing material, also with a         waved
surface with troughs and crests of the waves in parallel         with the
air flow direction. The room has a lower restriction 15     wall or bottom
47 with an outer gap 48 towards the vertical         walls 49,50 limiting
the room.             Fig. 5 shows a schematic cross-sectional view taken
from         above of a preferred embodiment with four guide elements
51,52,53,54 arranged crosswise. 20         The guide elements give a
stabilisation of the flow and        provides a substantial reduction of
low-frequency noise. The        insulation on the walls and baffles give a
reduction of the        high-frequency sound. With said surface structure
on the sur-        faces surrounding the air flow a flow with minimal
losses and 25     without disturbances is achieved.             A schematic
view of the discharge room surrounding the        centrifugal fan is shown
in Fig. 6 with four aerodynamically        designed guide elements
61,62,63,64. As shown in the drawing        the guide elements are made of
insulation material with through 30     holes or channels therein
65,66,67,68, which will add further        to the noise reduction.
An alternative fan module 70 is shown in Fig. 7 with        another type of
fan 71 having a tangential outlet 72. After the        fan in the direction
of flow an assembly of guide elements 74 35     is arranged in an outlet
channel 73 with a cross-section like a        cross in order to obtain a
flow stabilization. As discussed        above, the walls in the discharge
room as well as the guide        elements are lined with or made of sound
absorbing material        with a waved surface and where the troughs and
crests of the 



5         waves run in the flow direction of the air.             In Fig. 8
an alternative embodiment of the fan module        according to the
invention is shown. In this case the fan        module is a hood 80,
provided with the attachment means dis-  5     cussed above. The hood has a
channel fitting 81 and is con-        nected with a planum chamber, not
shown, to which air is        supplied from a centrally arranged fan and
which serves a        number of fan-filter-units. In the embodiment shown
an air        distribution means 82 is arranged in front of the air outlet
10     from the channel fitting, and the filter has been replaced by a
filter roof module 83.            In Fig. 9 a piece of construction
material 90 is shown,        which according to a preferred embodiment is
made of foam        glass, with a waved surface 91 and with through holes
92 taken 15     up in the material. With this a maximum sound-absorbing
effect        is achieved of both high-frequency and low-frequency sound.
Finally, in Fig. 10 is shown a further example of arrange-        ments of
guide elements 100 in a discharge room surrounding a        centrifugal
fan. The guide elements which are.8 in number all 20     have a waved
surface with the waves arranged in parallel with        the air flow from
the fan and on the restriction walls of the        room the waves are also
arranged so that the air flows in        parallel therewith.
Claims (amended)             1.  A fan module for clean room applications,
comprising         outer, vertical restriction walls (5) with a lower edge
part         (6) having a planar lower surface (7) as well as an element
(9)  5     protruding from the outer edge of the planar lower surface-for
cooperation with a filter docking module (2) provided in a roof
filter frame (4) having a substantially planar upper surface 



(8) with an extension corresponding to said planar lower         surface,
whereby said protruding element (9) is designed to 10     overlap part of
said filter docking module (2), and a fan with        an inlet channel (20)
and a discharge room restricted by walls,        characterized by an inflow
baffle (21) in the inlet channel        (20) in the form of two crossed
rod-shaped elements consisting        of or lined with noise absorbing
material, and at least one 15     guide element (45,46) arranged in the
discharge room (42),        whereby the inside of the restriction walls of
the discharge        room as well as said at least one guide element
consist of or        are lined with sound absorbing material (43) having a
waved        surface with troughs and crests arranged in parallel with the
20     flowing air.          . 2.  A fan module according to claim 1,
characterized in        that the inflow baffle has ashark skin surface.
3.  A fan module according to claim 1, characterized in        that the fan
(41) is a circumferentially open centrifugal fan, 25     in that the
discharge room (42) surrounds the fan and has        substantially
rectangularly arranged outer vertical side walls        (49,50), a roof and
a bottom (47), in that a gap (48) is pro-        vided between the outer
edge of the bottom and the side walls,        which gap connects the
discharge room (42) with a space which 30     on one side, which is
parallel to said bottom, is restricted by        a filter, and in that said
at least one guide element is com-        prised of at least two guide
elements (45,46) arranged in the        discharge room directing the air
coming from the fan towards        and along the side walls in parallel
with said wave troughs and 35     crests.            4. A fan module
according to claim 3, characterized in        that the guide elements are
aerodynamically designed (51-54).                                   AMENDED
SHEET                     5.  A fan module according to claim 1,
characterized in         that the fan (71) has a tangential discharge
opening into a         discharge channel (73) running in parallel with the
filter with         longitudinally extended guide elements (74) distributed
over  5     the cross-section of the discharge channel and consisting of or



lined with noise absorbing material with a waved surface, where
wave troughs and crests run in the air flow direction.             6. A fan
module according to claim 1, characterized in        that it has a planar
upper edge surface (11) for addition of 10     other module units such as
cooling battery and/or pre-filters.             7. A fan module according
to claim 1, characterized in        that it is connected to the filter
docking module through one        or several intermediate modules.
8. A fan module according to claim 1, characterized in 15     that it is
semi-detached with one or several further elements        such as cooling
battery, pre-filters.            9. A fan module according to claim 1, with
one fan common        to several fan modules, characterized in that the fan
module is        comprised of a hood (80) with a channel fitting (81) to a
20     plenum chamber which is common to several modules.
AMENDED SHEET    


