
MIXING DEVICE The present invention relates to a device or an air washer in
accordance with the preamble to claim 1. Known from document EP-A24-0251
196 is an air washer which comprises a jet with which a fluid is sprayed
into the air stream. In addition to and downstream of the jet ,the air
washer comprises in the direction of flow of the air stream a guiding
apparatus which 



has on the oulet said which is substainally in the form of a paraboloid of
revolution. The guiding apparatus has the following function and operates
in the following manner the inflowing air enters the guiding apparaus
though a comparatively narrow cross-section which widens outwardly.
According to the continuity condition, this means a decelaration of the air
inside the  guiding apparatus in which the liquid mist is disposed. As a
result, the relative velocity between the througflowing air and the
emerging liquid is retained for 



sill longer which is condusive particularly to the change and absorption of
the liquid, A disadvantage of this prior at air washer resides in the fact
that liquids and solids become constantly deposited on the surface of the
guiding apparatus resulting in the later becoming dirty and micro-organisms
accumulating. In addition the highly undesirable accumulation of
micro-organisma,the expense of constance cleaning is esential on grounds of
hygiene, the air washer havings to be shut down during cleaning, which
results in 



operation being interrupted. In greenhouses and the like, it is known to
humidify the air. For this purpose, axial rotary blower with a jacketed
motor-driven impeller are freely suspended in the room and the emergem
turbulem air is  exposed to finely atomised water from one or a pluraliy of
atomising jets.The absorption of water by the air in this case
comparatively small and requires a correspondingly large supply of water
(pump delivery, driving energy). Ths 



also entails cosiderable mist formation. In greenhouse this is above all no
drawback if it is intended to maintain a misty atmosphere in the plant are
for a certain period of time.    



In air conditioning systems on the other hand, the feed air and the waste
air carried to and away from the consumer unit through pipe. For the feed
to be humidified, it is a rectider, one or a plurality of jet assemblies
with spray jets and a water separator. Associated with the water seperator
are a collecting tank a recirculating pump with pipe lines and possibly a
water filter. The purpose of the rectifier is to bring the air which is to
be humidified into a uniform and approximately laminar flow so that in the
region of 



the jet assembly a corrected directed or rectified stram of air can be
exposed to atomised water. By rason of the compatively low level of water
absorption by such a nurbulear air stream, the collecting  tank the
recirculating pump and a number of spray jets have to be correspondingly
large which means that the energy costs to run the recirculating pump are
substantial. Therefore, the present invention is based on the problem of
indicating a solution by which 



a first fluid can  be mixed with a second in a flow duct for minimal energy
cost The fluid in this case will be liquids and gases as well as liquid or
solid matter in suspasion alone or in conjunction with a gaseous medium.
The aforementioned problem is resolved by the characterising features of
claim 1. The invention will be explained by way of example with reference
to the accompanying diagrammatic drawing, in which: 



Fig.1  is a longitudinal section through a mixing device or air washer;
Fig.2  is a wiew of a guiding apparatus instlled in Fig 1; Fig.3  is an
enlarged detail from the guiding apparatus in Fig. 2; Fig.4  shows a second
embodiment of guiding apparatus,and Fig5  shows a second embodiment of
guiding apparatus  



Fig. 1 show a detail from duct 1 such as is used in a food air duct for an
air conditioning system.The air 2 guided through the flow duct and which
represent a first fluid as as described later,brought to the desired
humidity content in a mixer or air washer 3. The mixer 3 has essentially
one channel portion 4,a guiding apparatus 5 and nabulising 



jets 6 for water which are fed with pressurised water or with water and
compressed air through a pipe 7. The pipe7 is a feed pipe for a second
fluids its mouths being formed by the jet 6, the emerging warer mist
representing the second medium which is to be fed to the fluid. The guiding
appratus 5 extands over the clear cross-section of the channel portion 4
and comprises webs 9 which define through-ways. The through-ways sub-
divided the cross-section B of the channel partion 4 into a plurality of
cross-sectional 



zones 12,13 or  alternatively the stream 2 of feed air entering the channel
portion 4 is sub- divided itto a bundle of partial streams 11 substantially
parallel with the direction of flow. A jet 6 is asssociated  with  each of
the partial streams  11 and is originated axially in relation to the flow
direction, so that the water mist enters the associated partial stream 11
axially However, it is not necessary to associate one jet 6 with each
sperture 10. The jets 6 can be diposed or provided in my direction in any
position and number with reference to the 



partial streams, The guiding apparaus 5 (Figs. 2 and 3) formed from a sheet
metal panel comprises an edge 14 by which it is flanged onto the channel
portion 4 so that the inner boundary line 15 of the edge 14 is close to the
inside wall of the channel portion 4. The webs 9 extending from to edge to
the rectangular through-ways which may also be round or oval and in which
are disposed guide blades 16 which impart a twist to the partial 



stream  11 generated by the webs 9, including turbulance in them. The guide
blades 16 may be inserted into the apertures 10 or may be cut out of the
sheet metal panel and therefore applied integrally with it.In the case of
one-piece production of the guiding apparatus 5, then after the blade
contour has been cut out, the guide blades 16 are turned about their radial
axis into a position corresponding to the desired air deflection so that a
lasting deformation result. In the middle of the through-ways the guide
blades 16 are connected 



to one another by an annular web 17, which passes around an aperture 10 and
forms a    4 fitting or mounting bearing for a jet 6. Consequently,all jets
6 can be fixed directly on the 



guiding  apparatus 5 so that it is possible to dispense with the jet
assemblies needed on prior art air washers. If required, the guiding
apparatus 5 can also be smaller than the inside cross-section 8 of the
channel partion 4.In the case, edge 14 is fixed to the channel portion 4 by
a radial brace. The guidance  apparatus in Fig. 4 is in principal
constructed in the same way as that in Fig. 2 and 3, the differences being
that it is made from a performed sheet and  than has 



a cohesive perforated marginal zone 18 which engages aound a cora 19 on the
edge 14 which is to be flanged onto the channel portion 4. The perforated
marginal zone 18 denerates in the corresponding cross-sectional area 12 (in
Fig 1) of the channel portion 4 a partial stream  11  in the form of a
laminar flow,Furthermore, there are no jets or other mouths in the marginal
zone 18 for supplying a second medium into the fow generated by the
marginal zone 18. Consequently, with this guidance apparatus 5. the inside
cross- 



section 8 of the channel portion 4 which is circumscribed by the boundary
line 15 is indeed likewise sub-divided into cross-sectional zones 12, 13 of
which the outer one (12) generates & by-pass flow while the inner (13)
genarates a core flow. The differance in respect of the first example
therefore resides in the fact that the marginal zone 18 compries means of
generating a laminar flow and no means for feeding a secand fluid. Only
through-ways formed in the core 19 of the guidance apperatus 5 by the webs
9 



are provided with guide blades 16 and with an annular web 17 as a jet
mounting which imparts a respective twist or turbulents flow to the passing
partial flows entering the cross- sectional zones 13 (Fig. 1) of the
channel portion 4. When the guiding apparatus 5 is in use,a laminar by-pass
flow is created in the channel portion 4 and this enclose a core flow which
is formed by a bundle of parallel  and turbulent partial strams 11. This
guidance apparatus 5 has the advantage that a high moisture content can be
built up in the 



core flow in the channel portion 4 and this is screen from the wall of  the
channel portion 4 by the dry laminar by-pass flow. This substantly prevents
the channel walls becoming wet.    



In the case of the  guiding  apparatus 5 shown in Fig. 4, the guides blades
16 and/or the webs 8 may also be non-perforated as in the example shown
Fig.4.Furthermore,it is possible in the marginal zone 18, for generating a
laminar by-pass flow, instead of perforated sheet,to provide permeable flat
having a screen or woven structure. In the case of example of embdiment
described, there is a possibility of changing the profile of the flow
velocity of the air streams in the channel portion 4 by variously adjusting



the angle of incidence of the guide blade 16 In the various through-ways.
In the case of the example of embodiment shown in Fig. 5, the guiding
apparatus 5 comprrises a per se known jet assembly 21 with a horizontal
pressurised water pipe 22 fixed on the channel portion 4 and from which jet
pipes 23 branch vertically upwardly. On the jet pipe 23, at regular
intervals, there are spray jets 4 for supplying water as the second
fluid.Mounted axially on these jets are the guide blade 16 which viewed in
the 



direction of flow, define or mask a rectangular or (as indiated on the left
in Fig 5), a circular cross-sectional area.    6 



Patent claims 1. An air washer for humidifying air in air conditioning
systems or the like, comprising a flow channel (1) with a channel portion
(4) which establishes a direction of flow, a guiding apparatus (5) disposed
to extend at right-angles to the channel portion (4) and with atomising
jets (6) for supplying a fluid, in particular water, characterised in that
the guiding apparatus (5) comprises a plurality of adjacently disposed and
superposed 



ports with fixed guide blades (16), the guide blades (16) being so disposed
that a twist is imposed upon the air flowing through them in order to form
a bundle of turbulent partial flows (11) in the channel portion (4) and in
that in their respective centres the ports comprise a continuous aperture
(10) extending in the direction of flow and in which there is an atonising
jet (6) projecting beyond the guide member (5) in the direction of flow and
in that the atomising jet (6) is surrounded by no additional guide means
projecting beyond 



the atomising jet (6) in the direction of flow. 2. An air washer according
to claim 1, characterised in that the atomising jets (6) are directed
radially and/or axially into a respective area of the cross-section of a
partial flow (11). 3. An air washer according to claim 1 or 2,
characterised in that the channel portion (4) following the guiding
apparatus (5) is substantially straight. 



4. An air washer according to one of claims 1 to 3, characterised in that
the guiding apparatus (5) sub-divides the cross-section (8) of the channel
portion (4) into a plurality of cross-sectional zones (12, 13) and in that
the guiding apparatus (5) has in at least one part of the cross-sectional
zones (12, 13) guide blades (16) for generating a turbulent flow.  



7 5. An air washer according to claim 4, characterised in that the guiding
apparatus (5) comprises a marginal zone (18) and a core (19) which
sub-divides the cross-sectional zones (12, 13) of the channel portion (4)
into a marginal zone and core zone (12, 13 



respectively) and in that the guiding apparatus (5) has in the region of
the marginal zone (18) means of inducing a laminar flow on the first fluid
flowing through the marginal zone (18) and in that the guide blades (16) of
the guiding apparatus (5) are disposed in the core (19) to generate a
turbulent flow. 6. An air washer according to claim 5, characterised in
that the guiding apparatus (5) sub-divides the core zone of the
cross-section (8) of the channel portion (4) into a 



plurality of cross-sectional zones (13) and in that each port in the core
(19) is provided with guide blades (16) to create a turbulent flow in the
cross-sectional zones (13) in the first fluid. 7. An air washer according
to one of claims 1 to 6, characterised in that the guiding apparatus (5)
comprises an insertable member comprising a plurality of ports parallel
with the axis of flow and through which the first fluid can pass and in
that in at 



least one of the ports there are guide blades (16) to create turbulence in
the through- flowing first fluid and which are preferably rigidly connected
to the member. 8. An air washer according to one of claims 1 to 6 or 7,
characterised in that the guiding apparatus (5) or member is a plate
comprising one or more ports and preferably consisting of sheet metal,
whereby, if there are several ports, the ports are isolated from each other
by web-like elements (9). 



9. An air washer according to claim 8, characterised in that guide blades
(16) provided in the ports are produced in one piece with the plate.    8 



10. An air washer according to claim 8 or 9, characterised in that the
plate is perforated in the manner of a perforated plate, holes in the
marginal zone (18) constituting the means of generating a laminar flow. 11.
An air washer according to one of claims 1 to 10, characterised in that the
guide blades (16) in the ports are at their mutually facing ends connected
by a ring element (17) integrally formed with them and which constitutes a
fixing mounting for an atomising 



jet (6). 12. An air washer according to one of claims 5 to 11,
characterised in that the means of generating a laminar flow are a flat
structure extending over the associated cross-sectional zone (12) and
taking the form of a perforated plate, an interwoven structure or mesh. 13.
An air washer according to one of claims I to 12, characterised by one or a



plurality of pressurised water pipes (22, 23) provided with atomising jets
(6), the guide blades (16) being rigidly mounted on the atomising jets (6).




