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196~i.s an air -wash conprises a jet "wi th which algiz sprayed
into the air. siMiximg idevidii ti on to and downstreamof the jet ,the air
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device according to the preamble of Claim 1.
‘It is known to moisten the air in greenhouses
5 and the 1like. For this purpose, axial rotary blowers
having a sleeved motor-driven air screw are suspended
freely in the space and the swirling air flowing away
out of one or more atomizing nozzles is acted upon with
finely atomized water. The water pick-up by the air is,
10 in this case, comparatively smail, which requires a
correspondingly large water supply (pump power, drive
energy). Connected with this there is a strong mist
formation. In greenhouses, mist is not a dis;dvantage,
- above éll_if a misty atmosphere is to be set up in the

15 fegion of the plants during a specific time span.

In air-conditioning plants, on the other hand,
the supply air and discharge air is guided to and from
the consumer in pipes.'For moistening the supply air,
-this is, for example, - guided through an air-washer,

20 which has a rectifier, one or more nozzle stocks with
spray nozzles and a water separator one after the other
in the flow direction. Assigned to the water separator
are a collecting pond, a circulating pump with pipework *
and, if necessary, a water filter. The rectifier has

25 the purpose of bringing the air to be moistened into a
uniform, apprbximately laminar flow, so that a
rectified airstream may be acted on with atomized water
in the region of the nozzle stock. Because of the
comparatively small water pick-up by such a low-

30 turbulence airstream, the collecting pond, the
circulating pump and the number of spray nozzles are to
be dimensioned correspondingly large, which produces a
large energy expenditure for the circulhting pump.

' The present invention therefore has the object

35 of indicating a solution with which a first fluid can
be mixed with a second in a flow channel at low energy

" expenditure. -
Here, fluids can be 1liquids and gases and

liquid or solid suspended materials, on their own or in
-_— T )
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h% the oul-et said which is substainally in the -formof a parabol oid of
refol ution. The guiding apparatus has the follow ng function and operates
in the follow ng manner the inflow ng aj p enters the guiding apparaus '
t hough a conparatj vely, narrow cross-section,which wi dens outwardly.
According to aenmnatian ity aggasequst pedin®ans a decel aration of the air

inside the gw di ng apms aawvéﬁhmdﬂbd hébjecrt!i dsMathieved RPSREands a

result, the rel tlve el oci,ty .betwe he t hrqu |OWI g air and the
emergi ng | i qui \i-éﬁ ing Features of 85. 19

The invention is explained by way of example,
5 using the attached schematic drawing, in which:
Fig. 1 shows a longitudinal section through a mixing
apparatus, '
Fig. 2 shows a view of a guiding device installed in
Fig. 1, _
10 Fig. 3 shows an enlarged section from the guiding
* device according to Fig. 2, _
Fig. 4 shows a second exemplary embodiment of a
| guiding device, _
Fig. 5 shows a second exemplary embodiment of a mixing
15 -apparatus and |
Fig. 6 shows a third exemplary embodiment of a gu:.d:mg
device. _
Fig. 1 shows a ;sg_ction of a flow channel 1, as
it is used in a supply air channel for an air-
20 conditioning plant. The air 2, which represents a first
fluid, guided through the flow channel, is brought to .
the desired moisture content in a mixer 3, as described
later. The mixer 3 essentially has a channel section 4,
a quiding device 5 and misting nozzles 6 for water,
25 which are fed via a conduit 7 with water under pressure
or with water and compressed air. The conduit 7 is a
supply conduit for a second fluid, whose opening(s) is
or are formed by the nozzles 6, the emerging water mist
representing the second medium to be fed to the first
30 fluid. The guiding device 5 extends over the clear
cross-section 8 of the channel section 4 and has webs
9, which limit apertures 10. By means of the apertures
10, the cross-section 8 of the channel section 4 is
subdivided into a plurality of cross-section regions
35 12, 13, or the supply airstream 2 entering into the
channel section 4 is divided into a bundle of partial
flows 11 approximately parallel to the flow direction.
A nozzle 6 is allocated to each of the partial flows
\\'_\__]._I_Liriented axially to the flow direction, so that the
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onger which is condusive particularly to the change 'ﬂlm(Shﬁbﬂﬁ@IBﬁénI[QBaégj

I quid, A-.disadvantage of this prior at air washer reS| mﬂﬂ'ﬂ !M
I|qU|ds and solids becone constantly deposited on the

i di ng apparatus resulting in the | ater-bgcoming dirty and m
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results in directed towards an impact surface, the water mist is
deflected on the latter, around and radially into the

5 partial flow 11 of the medium. It is, however, not
necessary to allocate a nozzle 6 to each aperture 10.
The nozzles 6 can be arranged or can be present with
respect to the partial flows in any desired direction,
in any desired position and number. |

10 The guiding device 5 (Fig. 2 and 3), formed
from a sheet metal plate, has an edge 14, with which it
is flanged onto the channel section 4, so that the
inner delimiting line 15 of the edge 14 is close to the
inner wall of the channel section 4. ‘The webs 9,

15 extending from edge to edge, form the rectangular
apertures 10, which can also be round or oval, in which
'gu;'.de- vanes 16 are arranged which impart a spin to the
partial flow 11 gen'er'at'ed by means of the webs. 9 and
induce turbulence therein. The guide vanes 16 can be

20 inserted into the apertures 10 or can be cut out from
‘the sheet 'm_etal plate and thus be ménufactured
integrally with it. In the case of integral production
of the guiding device 5, after cutting out the vane
contour, the guide vanes 16 are rotated about their

25 radial axis into a position corresponding to the
desired air deflection, in conjunction with a permanent
deformation. In the middle of the apertures . 10, the
.guide vanes 16 are connected to each other by means of
an annular web 17, which forms a fixing or an

30 attachment suppért. for a nozzle 6. By this means, all
the nozzles 6 can be fastened directljr on the guiding
device 5, by which means the nozzle stocks necessary in
known air-washers are dispensed with. Instead of the
static . guidé vanes 16, freely rotatably mounted air

35 screw. blades can also be present in the apertures 10,
the blades being rotated by the partial flow  flowing
through and inducing turbulence in- this. The guide
device 5 can, if desired, also be smaller than the
clear cross-section 8 of the channel section 4. In this
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,fon bei ng interrupted. In greenhouses and the like, it is known to
Ify the air. For this purpose, axial rotary blower with a jacketed
5r - dri ven i npel l er are freely suspended gn-the room and the enmergem

urbul em ot ¢ 1 S90St Bokbnl o FUGHFLS HETENSL SoBLiA! 0 O
conpar ati vel y srby Imeans refjusreadibal osuppexthdi ngly | arge supply of water.
(punp delivery, driving #0erguldihlS device according to Fig. 4 is, in
_ principle, constructed in the same way as that
5 according to Figs. 2 and 3, with the differences that
it is manufactured from a perforated metal sheet.ahd,_
adjacent to the internal delimiting line 15 of the edge.
14 to be flanged onto the channel section 4, has a
coherent perforated edge zone 18 which surrounds a core
10 19. The perforated edge zone 18 generates a partial
- flow 11 in the form of a laminar sheathing flow in the
corresponding cross-section region 12 (in Fig. 1) of
the channel section 4. Furthermore, in the edge 2zone
18, no nozzles or other openings for supplying a second
15 medium are directed into the sheathing flow generated 
by the edge zone 18. Thus, with this guiding device 5,.
the clear cross-section 8, of the channel section" 4,
outlined by the del;mitlng line 15 is specifically
likewise subdivided into cross-section regions 12, 13,
20 of which the outer (12) generate a sheathing flow and
the inner (13) a core flow. The difference from the
first example thus lies in the fact that the edge zone
18 has means for generating a laminar flow and no means
for the supply of a second fluid. Only the apertures 10
25 formed by the webs 9 in the core 19 of the guiding
device 15 are provided with guide vanes 16 and with an
annular web 19 as nozzle fixing, which impart to the
passing partial flows in the cross-section regions 13
(Fig. 1) of the channel section 4 respectively a spin
30 or a turbulent flow. In using this guiding device 5, a
laminar sheathing flow is produced in the channel
section 4, surrouﬁding a core flow which is.formed by a
bundle of parallel, swirled partial flows - 11. This
guiding device 5 produces the advantage that a high
35 moisture content can be built up in. the core flow in
" the channel section 4, the content being shielded from
the wall of the channel section 4 by the dry laminar’
sheathing flow. By this means, wetting of the channel

walls is largely pfevented.
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Is intended to naintain a msty atnosphere in the plant are

*a certain period of time. -5 =

In the guiding device 5 according to Fig. 4,
the guide vanes 16 and/or the webs 9 can also be
unperforated, as in the .example according to Fig. 4.
Furthermore, it is possible to use a permeable surface
structure having the structure of a mesh or a fabric
instead of perforated metal sheet in the edge zone 18
for generating a laminar sheathing flow. _

In the described exemplary embodiments, there
is the possibility of varying the profile of the flow
velocity of the airstream in the channel section 4, by

adjusting the setting angle of the guide vanes 16 in |

the various apertures 10 differently.
In an air-conditioning plant, if a second

-airstream as second fluid are ([sic] to be mixed

(Fig. §) with a first airstream 2 as first fluid,
before an air-washer 20 or a heating or cooling device,
it is expedient to place a mixing apparatus upstream of
the moisturizing, heating or cooling device 20, a
fresh-air channel 7’ being guided laterally into the

. channel section 4 after the guiding device 5, instead

of the conduit 7 and the nozzles 6. The action of this
mixer - is particularly effective if a guiding device 5
is also installed at the opening 6°‘.

In the exemplary embodiment according = to.

Fig. 6, the guiding device 5 has a nozzle stock 21
known per se having a horizontal pressurized-water _pipe
22 fastened on the channel section 4, from which pipe
nozzle pipes 23 branch off vertically upwards. The
spray nozzles: 6 for the addition of water as second
flu:.d are arranged on the nozzle pipes 6 at regular
spac:.ngs._ The guide vanes 16, which limit or cover a
square or (as ‘shown left in Figure 6) a round cross-

section region, seen in the flow direction, are mounted
axially on the nozzles.

—_—
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r condi ti oni ng systens on the other hand, the feed air énd the waste
carried to and away fromthe consuner unit through pipe. For the feed
P be hunmidifieggo i95 /10009 ecti der, one o+ @ plurality ofpQICESA/OUAISES

Mth spray jets _and t separator. Associ ated with the water seperator
are a collecti nﬁ%ﬁcul ating punp with pipe lines and possibly a
water filter. THa pur podixing happaratis cforsmizibg g fimstai fluwbdciwiitdh to
be humidified inf os%dgﬂ'g'or Iﬂmqlgapgr OShARLELY $&848 {64 fdﬂw S that ghiaet he
region of channel (1) for the first medium, before which in the
5 flow direction a gquiding device (5) is arranged for
" influencing the flow character of the first fluid in
the channel section (4), the opening (6, 6’) of at
least one supply conduit (7, 7‘) for the second fluid
being directed into the channel section (4),

10 = characterized in that the guiding device (5) has at
least one means (16) to induce turbulence in the first
fluid along the channel section (4) in at least one
cross-section region (12, 13) of the channel section
. .

15 2. Mixing apparatus according to Claim 1,
characterized in that the openings (6, 6’) are directed
radially and/or axially in this cross-section region
and are preferably formed by spray nozzles (6).

3. Mixing appérétﬁs according to Claim 1 or 2,

20 characterized in that the channel‘ section (4) is
essentially straight after the guiding device (5).

4, Mixing apparatus according @ to Claim 1,
characterized in that the gﬁiding device (5) subdivides
the cross-section.(B) of the channel section (4) into a

25 plurality of cross-section regions (12, 13) and in that
the guiding device (5) has means (16) for generating
turbulent flow allocated to at least part of the cross-
section regiomns (12, 13). '

5. " Mixing apparatus according to Claim ‘4,

30 characterized in that the guiding device (5) has an
edge zone (18) and a core (19) which subdivide the
cross-section regions (12, 13) of the channel section
(4) into an edge region and a core region (12 and 13)
and in that the gquiding device (5) has, in the region

35 of the edge zone (18), second means to induce laminar
flow in the first fluid flowing through the edge zone
(18) and in that the first-mentioned means (16) of the

‘guiding device (5) for generating turbulent flow are

arranged in the core (19).
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jet assenbly. a corrected directed or rectified stramof air -can be
posed to atom sed water. By rason of the conpatively |ow |level of water
bsorption by such a nurbulear alr stream? the collecting tank the

recirculating unp andlﬁ_h,eg_ ner §Ba§g{:§¥ Je&éc@?ﬁfnﬁo b@ccoréfémndlggly

| ar ge whi ch nmeans that t, costs to run ecircul ati.ng, punp are
substantial . Tehazasterized iding dawice Pk rbdibwidesof
~indicating a seqlhd |deé?Yré(§".il&h of the cross-sect:.on (8) of the channel

section (4) into a plurality of cross-section regions
(13) and is provided, in the core (19), for each cross-
section region (13), with the means (16) for generating
'turbuleﬁt flow in the first fluid.
7. Guiding device for mixing a gaseous fluid with
a second, especially for a mixing apparatus according
to one of Claims 1. to 6, which guiding device (5) can
be attached to a flow channel section (4) for the first
' fluid, characterized in that the guiding device (5), in
the installed state, subdivides the flow cross-section
(8) of the channel section (4), which is oriented
transversely to its axis of flow, into a plurality of-
cross-section. regions (12, 13) and forms a bundle of
partial flows parallel to the flow direction and, for
at least one of these cross-section areas (13), has
-first means (16) for generating turbulent flow
extending'in the longitudinal direction of the channel
.section (4). : _
8. Guiding device accordlng to Claim 7,
characterlzed in that the guiding device (5) has second
means (18) to generate laminar flow in omne of the
cross-section regions (12, 13), preferably in the edge
zone (18). | '
9. Guiding device according to either of Claims 7
. and 8, characterized in that the guiding device (5) has
web-like elements (9) which subdivide at least part of
the flow cross-section (8) of an .adjacent channel
section (4) into a plurality of cross-section regions,
(12, 13). |
10. Guiding device according to one of Claims 7 to
8, characterized in that the first means have moving or
-non-moving guldlng surfaces. |
11. Guiding device accordlng - to Claim 10,
' characterized in that the movable guiding surfaces have
freely rotatably supported air screw blades whose axis

:—\“‘—*
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irst fluid can . be mixed with a second in a flow duct for miniml energy

st The fluid in thIS case will be liquids and gases as well as liquid or
olid matter in suspasion alone or in copjunction with a gaseous nedi um
The aforementioned problemis resol ved 'b? the characterising features of
claim1l. The i[mief)tiof wdtatiorxarai artangedaypafakkelpitod \M:hé r&f& ence

to the accorrpgg‘)il n%fdltq,‘g; mncg Q g%ggtssn whi ch:
12. Guiding device according to one of Claims 7 to
11, characterized in that the guiding device (5) has a
body which can be installed transversely in a channel
section (4) for a first fluid and extends radially with
respect to its flow axis, in that this body forms a
plurality of apertures (10), parallel to the flow axis,
for the passage of the first fluid and in that [lacuna]
has, in at least one of the apertures (10), guiding
surfaces (16) for generating turbulence in the first
liquid flowing through. ,
13. Guiding device according to Claim 12,
- characterized in that the guiding surfaces (16) are
formed by guide vanes connected to the body in a fixed
manner. ' |
14. Guiding device according to one of Claims 7 to
13, characterized in that the body is ([lacuna] plate
having one or more apertures (10), preferably a plate
of sheet metal, which forms the web-like element (9).
15. Guidixig device -according . to ' Claim 14,
characterized in that the gquide vanes (16) are
manufactured integrally with the plate.
16. °~ Guiding device according to Claim 14 or 15,
characterized in that the plate is perforated in the
style of a perforated metal sheet (Fig. 4), whose
perforations form, in the ‘edge zone (18), the second
means for generating laminar flow.
17. Guiding device according to one of Claims 14 _'to
16, characterized in that the guide vanes (16) in the
_ apértures (10) are joined at their mutually facing ends
by an annular element (17) formed integrally with them,
the element {(17) forming an attachment support for a
nozzle (6).
18. Guiding device according to one of Claims 8 to
13, characterized in that the second means have a-
surface structure extending over the associated cross-
section region (12) and having the  structure of a
perforated metal sheet, a fabric or a mesh.

* c L M s *
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1 is a | ongi tudi nal section through a mixing device or air washer;
.2 1s awewof a guiding apparatus instlled in Fig 1; Fig.3 is an
il arged detail fromthe guiding apparatu8 Fn Fig. 2; Fig.4 shows a second

=nbodi ment  of 1%79”' di ng Qpp&y A4 Udedide " aBRorAINYS 2 S&?é’”gf cERQhEET Y
gui di ng appara
' : 13, or 18, characterized by one or more pressurized-
" water pipes (22, 23) equipped with nozzles (6), on
which nozzles (6) the guide vanes (16) are fitted, in a
fixed manner or freely_rotatably supported.
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1 show a detail fromduct 1 such as is used in a food air duct. for an
conditioning system The air 2 guided through the flow duct and which
resent a first fluid as as described | ater, brought to the desired o
mdity content in a mxer or air washer 3. The m xer 3 has essentially
one channel portion 4,a guiding apparatus 5 and nabul i sing

173 .
1 .
- / (" .y
. O ] )
N~ )1 _/
o ) - BN Ea

~— N

Z’ - FI6.1

| - o
v slaystavslarstavatarsy
il il was i
svelavslavElavsisvelaval
S N S
oS S O
TS Sl mA TA A T
avelavelavelavelavelavs

| —a

Ay
o
w @O
By
PR
&
o

W

5

FIG.2

. I
REPLACEMENT SHEET
et Has Been Replaced

T i



6 for water which are fed with pressurised water or with water and
ressed air through a pipe 7. The pipe7 is a feed pipe for a second

uids its nbuths being forned by the jet 6, the enmergi ng warer nist
representing the second nmediumwhich is to be fed to the fluid. The guiding
appratus 5 extands over the clear cross-section of the channel portion 4
and conprises webs 9 which define through-ways. The through-ways sub-

di vided the cross-section B of the channel partion 4 into a plurality of
cross-sectional ' ' :
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es 12,13 or alternatively the stream?2 of feed air entering the channel
rtion 4 is sub- divided itto a bundle of partial streans 11 substantially
arallel with the direction of flow A jet 6 is asssociated wth each of
the partial streans 11 and is originated axially in relation to the fl ow
direction, so that the water m st 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 nmy directionin any
position and nunber with reference to the
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Mixing device -

The present invention relates to a mixing
device according to the preamble of Claim 1.

It ‘is known to moisten the air in greenhouses

and the like.  For this purpose, axial rotary blowers

having a sleeved motor-driven air screw are suspended
freely in the space and the swirling air flowing away
out of one or more atomizing nozzles is acted upon with
finely atomized water. The water pick-up by the air is,
in this case, comparatively small,
correspondinély large water supply (pump power, drive

energy). Connected with this there is a strong mist

formation. In greenhouses, mist is not a disadvantage,

above all if a misty atmosphere is to be set up in the
region of the plants during a specific time span.

' In air-conditioning plants, on the other hand,
the supply air and discharge air is guided to and from
the consumer in pipes. For moistening the supply air,
this is, for example, guided through an air-washer,

which has a rectifier, one or more nozzle stocks with

spray nozzles and a water separator one after the other
in the flow direction. Assigned to the water separator
are a collecting pond, a circulating pump with pipework

-and, if necessary, a water filter. The rectifier has

the purpose of bringing the air to be moistened into a
uniform, approximately laminar flow, &eo that a
rectified airstream may be acted on with atomized water

in the region of the nozzle stock. Because of the

small water pick-up by such a low-
turbulence airstream, the collecting pond, the

circulating pump and the number of spray nozzles are to
be dimensioned correspondingly large, which produces a
large energy expenditure for the circulating pump.

The present invention therefore has the object
of indicating a solution with which a first fluid can

be mixed with a second in a flow channel at low energy
expenditure.

-
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~stfeam 11 generated by the webs 9, including turbulance in them The guide
bl ades 16 may be inserted into the apertures 10 or may be cut out of the
"sheet netal panel and therefore applied integrally with it.In the case of
one- pi ece production of the guiding apparatus 5, then after the bl ade
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

| asting deformation result. In the mddle of the through-ways the guide
bl ades 16 are connect ed -2 -

Here, fluids can be 1liquids and gases and
liquid or solid suspended materials, on their own or in
conjunction with a gaseous medium.

The abovementioned object is achieved by means
5 of the characterizing features of Claim 1.
The invention is explained by way of example,
using the attached schematic drawing, in which:
Fig. 1 shows a longitudinal section through a mixing
apparatus,
10 Fig. 2 shows a view of a guiding device installed in
Fig. 1,

Fig. 3 shows an enlarged section from the guiding

device according to Fig. 2,

Fig. 4 shows a second exemplary embodiment of

a
15 guiding device,

shows a second exemplary embodiment of a mixing
apparatus and

Fig. 6 shows a third exemplary embodiment of a guidin
device.

20 " Fig. 1 shows a section of a flow channel 1, as
it is used in a supply air channel for an air-
conditioning plant. The air 2, which represents a first
fluid, guided through the flow channel, is brought to
the desired moisture content in a mixer 3, as described
later. The mixer 3 essentially has a channel section 4,
a gquiding device 5§ and’ misting nozzles 6 for water,
which are fed via a conduit 7 with water under pressure
or with  water and compressed air. The conduit 7 is a
supply conduit for a second fluid, whose opening(s) is
or are formed by the nozzles 6, the emerging water mist
representing the secona.medium to be fed to the first
fluid. The guiding device 5 extends over the clear
cross-section 8 of the channel section 4 and has webs
9, which limit apertures 10. By means of the apertures
10, the cross-section 8 of the channel section 4 is
subdivided into a plurality of cross-section regions
12, 13, or the supply airstream 2 entering into the
channel section 4 is divided into a bundle of partial
flows 11 approximately parallel to the flow direction.

25

30.
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to one another by an annular web 17, which passes around an aperture 10 and
fornms a 4 fitting or nounting bearing for a jet 6. Consequently,all jets
6 can be fixed directly on the

-3 -

A nozzle 6 is allocated to each of the partial flows
11, oriented axially to the flow direction, so that the

water mist enters axially into the associated partial

flow .11. If each nozzle opening is additionally

directed towards an impact surface, the water mist is
deflected on the latter, around and radially into the

partial flow 11 of the medium. It is, however, not

necessary to allocate a nozzle 6 to each aperture 10.
The nozzles 6 can be arranged or can be present with

respect to the partial flows in any desired direction,
in any desired position and number.

10

- The guiding device 5 (Fig. 2 and 3), formed
from a sheet metal plate, has an edge 14, with which it
is flanged onto the channel section 4, so that the
inner delimiting line 15 of the edge 14 is close to the
inner wall of the channel section 4.

extending from edge to edge,

15

The webs 9,

form the rectangular
apertures 10, which can also be round or oval, in which

guide vanes 16 are arranged which impart a spin to the

partial flow 1l generated by means of the webs 9 and
induce turbulence therein.

20

The guide vanes 16 can be
inserted into the apertures 10 or can be cut out from

the sheet metal plate and thus be manufactured

integrally with it. In the case of integral prdduction
25 of the guiding device 5, after cutting out the vane
contour, the guide vanes 16 are rotated about their
radial axis into a position corresponding to the
desired air deflection, in conjunction with a permanent
deformation. In the middle of the apertures 10, the
guide vanes 16 are connected to each other by means of
an annular web 17, which forms a fixing or an
attachment support for ‘a nozzle 6. By this means, all
the nozzles 6 can be fastened directly on the guiding .
device 5, by which means the nozzle stocks necessary in
known air-washers are dispensed with.
static guide vanes 16,

30

35 Instead of the

freely rotatably mounted air
screw blades can also be present in the apertures 10,
" the blades being rotated by the partial flow flowing
through and inducing turbulence in this. The guide

This Sheet Has Been RTlaced
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guiding apparatus 5 so that it is possible to dispense with the jet
~assenblies 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 4.1n 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 sane way as that in Fig. 2 and 3, the differences being
that it is made froma performed sheet and than has

-4 -

device 5 can, if desired, also be smaller than the

clear cross-section 8 of the channel section 4. In this
case, its edge 14 is fastened on the channel section ¢
by means of a radial support.

5 The guiding device according to Fig. 4 is, in
principle, constructed in the same way as that
according to Figs. 2 and 3, with the differences that
it is manufactured from a perforated metal sheet and,
adjacent to the internal delimiting line 15 of the edge

10

14 to be flanged onto the channel section 4, has a
coherent perforated edge zone 18 which surrounds a core
19. The perforated edge zone 18 generates a, partial

flow 11 in the.form of a laminar sheathing flow in the
corresponding cross-section region 12

(in Fig. 1) of
15 the channel section 4. Furthermore,

in the edge zone
18, no nozzles or other openings for supplying a second

medium are directed into the shea.thing flow generated

by the edge zone 18. Thus, with this guiding device 5,

the clear cross-section 8, of the channel section 4,

outlined by the delimiting line 15 is specifically
likewise subdivided into cross-section regions 12, 13,
of which the outer (12) generate a sheathing flow and
the inner (13) a core flow. The difference from the
first example thus lies in the fact that the edge zone
18 has means for generating a laminar flow and no means
for the supply of a second fluid. Only the apertures 10
formed by the webs 9 in the core 19 of the guiding
device 15 are provided with guide vanes 16 and with an
annular web 19 as nozzle fixing, which impart to the
passing partial flows in the cross-section regions 13
(Fig. 1) of the channel section 4 respectively a spin
or a turbulent flow. In using this gquiding device 5, a
laminar sheathing flow is produced in the channel
section 4, surrounding a core flow which is formed by a
35 bundle of parallel, swirled partial flows 11. This
guiding device 5 produces the advantage that a high
moisture content can be built up in the core flow in
the channel section 4, the content being shielded from
the wall of the channel section 4 by the dry laminar

20

25

30
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a cohesive perforated margi nal zone 18 whi ch engages aound a cora 19 on the
edge 14 which is to be flanged onto the channel portion 4. The perforated

" margi nal zone 18 denerates in the correspondi ng cross-sectional area 12 (in
Fig 1) of the channel portion 4 a partial stream 11 in the formof a

| am nar flow, Furthernore, there are no jets or other nouths in the marginal
zone 18 for supplying a second nediuminto the fow generated by the

mar gi nal zone 18. Consequently, wth thls qyldance apparatus 5. the inside
Cross-

sheathing flow. By this means,

wetting of the channel
walls is largely prevented.

In the guiding device 5 according to Fig. 4,
the guide vanes 16 and/or the webs 9 can also be
5 unperforated, as in the example according to Fig. 4.
Furthermore, it is possible to use a permeable surface
structure having the structure of a mesh or a fabric
instead of perforated metal sheet in the edge zone 18

for generating a laminar sheathing flow.

10 In the described exemplary embodiments, there
is the possibility of varying the profiie of the flow
velocity of the airstream in the channel section 4, by

. adjusting the setting angle of the guide vanes 16 in
the various apertures 10 differently.

15

In an air-conditioning élant, if
airstream as second fluid are
(Fig. 5)

a second
[sic] to be mixed
with a first airstream 2 as first £fluid,
before an air-washer 20 or a heating or cooling device,
it is expedient to place a mixing apparatus upstream of
20 the moisturizing, heating or cooling device 20, a

fresh-air channel 7‘ being guided laterally into the
channel section 4 after the guiding device 5,

instead
of the conduit 7 and the nozzles 6.

The action of this
mixer is particularly effective if a guiding device 5.
25 is &also installed at the opening 6.

In the exemplary embodiment according to

the guiding device 5 has a nozzle stock 21

known per se having a horizontal pressurized-water pipe
22 fastened on the channel section 4,

Fig. 6,

from which pipe

30 nozzle pipes 23 branch off vertically upwards. The
spray nozzles 6 .for the addition of water as second
fluid are arranged on the nozzle pipes 6 at regqular
spacings. The guide vanes 16, which limit or cover a
square or (as shown left in Figure 6) a round cross-

35 section region, seen in the flow direction, are mounted
axially on the nozzles.

"



———— -

section 870of the channel portion 4 which is circunscribed by the boundary
l'ine 15 is fhixdefeHdsiBe@mepigeed Ub- di vi ded i nto cross-sectional

zones 12, 13 of
whi ch t he outwgﬂmumm“ﬂenerat es & by-pass flow whil e the inner (13)
genarates a di fferance in respect of J,mﬂl
therefore re act that the marginal nﬂl lmll ES of

zon
generating a |amnar flow and no neans for feeding a "sefand f¥uid. *Only

t hrough-ways formed in-the core 19 of the 6gU| dance apperatus 5 by the vvebs
9 <6 -

Patent claims

1. Mixing apparatus for mixing a first fluid with

a second, having a channel section (4) of a flow

charinel (1) for the first medium, before which in the

5 flow direction a guiding device (5) is arranged for
influencing the flow character of the first fluid in
the channel section (4), the opening (6, 6‘) of at
least one supply conduit (7, 7‘) for the second fluid
being directed ~into the ' channel section (4),

10 characterized in that the guiding device (5) has at
least one means (16) to induce turbulence in the first
fluid along the channel section (4)
.cross-section region (12, 13)
(4).

15 2. Mixing apparatus according to Claim 1,
characterized in that the openings (6, 6’) are directed
radially and/or axially in this cross-section region
and are preferably formed by spray nozzles (6).

3. Mixing apparatus according to Claim 1 or 2,

20 characterized in that the channel section (4) is
essentially straight after the guiding device (5).

4. Mixing apparatus according to Claim 1,

characterized in that the guiding device (5) subdivides

the cross~-section (8) of the channel section (4) into a

in at least one
of the channel ‘section

25 plurality of cross-section regions (12, 13) and in that
the guiding device (5) has means (16) for generating
turbulent flow allocated to at least part of the cross-
section regions (12, 13).

_ S. - Mixing apparatus according to Claim 4,

30

characterized in that the guiding device (5) has an
edge zone (18) and a core (19) which subdivide the
cross-section regions (12, 13) of the channel section
(4) into an edge region and a core region (12 and 13)

and in that the guiding device (5) has, in the region

35 of the edge zone (18), second means to induce laminar.

flow in the first fluid flowing through the edge zone
(18) and in that the first-mentioned means (16) of the

guiding device (5) for generating turbulent flow are
arranged in the core (19).



,are provided with guide blades 16 and with an annular weh 17 as a je
nmounti ng which inparts a respective twist or turbulents flow to the paSS|ng

et port NIRRT S 5 sppar at ue 55 4 Iﬁ‘ﬁﬁ mmn“ar“eby pass
f fl ow whi ch

low is created itn the*ch&annel portion 4 and thIS
and turbulent partial strans 11. This

Is fornmed by a bundle of parallcel

gui dance apparatus 5 has the advantage that a hi gh noi sture content can be
built up in the

6. Mixing apparatus according to Claim 5,
characterized in that the guiding device (5) subdivides
the core region of the cross-section (8) of the channel

section (4) into a plurality of cross-section regions

5 (13) and is provided, in the core (19), for each cross-
section region (13), with the means (16) for generating
turbulent flow in the first fluid. _

7. Guiding device for mixing a gaseous fluid with
a second, especially for a mixing apparatus according
10

to one of Claims 1 to 6, which guiding device (5) can
be attached to a flow channel section (4) for the first

fluid, characterized in that the guiding device (5), in

the installed state, subdivides the flow cross-section

(8) of the channel section (4),
15 transversely to its axis of flow,
cross-section regions (12,

vhich is oriented

into a plurality of
13} and forms a bundle of
partial flows parallel to the flow direction and,

‘at least one of these cross-section areas (13),
first means (16) for

for

has
generating turbulent flow

extending in the longitudinal direction of the channel
section (4).

20

8. Guiding device according to Claim 7,

characterized in that the guiding device (5) has second

means (18) to generate laminar flow in one of <the

25 cross-section regions (12, 13), preferably in the edge
zone (18).

9. Guiding device according to either of Claims 7

and 8, characterized in that the guiding device (5) has

web~like elements (9) which subdivide at least part of

30 the flow cross-section (8) of an adjacent channel

section (4) into a plurality of cross-section regions
(12, 13).

10. Guiding device according to one of Claims 7 to

8, characterized in that the first means have moving or
non-moving guiding surfaces.

11. Guiding device

35

according tc Claim 10,
characterized in that the movable guiding surfages have

freely rotatably supported air screw blades whose axis



core flow in the channel

channel

t he

10

15

20

25

30
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(sic] of rotation are arranged parallel to the flow

.axis of the guiding device (5).

12, Guiding device according to one of Claims 7 to
11, characterized in that the guiding device (5) has a
body which can be installed transversely in a channel
section (4) for a first fluid and extends radially with
respect to its flow axis, in that this body forms a
plurality of apertures (10), parallel to the flow axis,
for the passage of the first fluid and in that [lacunaj

has, in at 1least one of the apertures (10),

guiding
surfaces (16)

for generating turbulence in the first
liquid flowing through.

2!

13. Guiding device according to Claim 12,
characterized in that the guiding surfaces (16) are

formed by guide vanes connected to the body in a fixed
manner.

14. Guiding device according to one of Claims 7 to

'13, characterized in that the body is ([lacuna] plate

having one or more apertures (10), preferably a plate

of sheet metal, which forms the web-like element (9).
15. Guiding device according to Claim 14,
characterized in that the guide

manufactured integrally with the plate.
16.

vanes (16) are

Guiding device according to Claim 14 or 15,
characterized in that the plate is perforated in the
style of a perforated metal sheet (Fig. 4),
perforations form, in the edge zone (18),

means for generating laminar flow.
17.

whose
the second

Guiding device according to one of Claims 14 to
16, characterized in that the guide wvanes (16) in the
apertures (10) are joined at their mutually facing ends
by an annular element (17) formed integrally with them,

the element (17) forming an attachment support for a
nozzle (6).

18. Guiding device according to one of Claims 8 to

13, characterized in that the second means have a
surface structure extending over the associated cross-

section region (12) and having the structure of a
perforated metal sheet, a fabric or a mesh.

portion 4 and this is screen fromthe wall of

portion 4 by fhe—dLy—#aninar by-pass flow. This substantly
channe

t he

prevents

i Thﬁ Islhii:t IIIii Been Reila ced



in the case of the guiding apparatus 5 shown in_Flg—4-—the—gurdes bl ades
16 and/or the webs 8 0 be non-perforated:- as in the xa Ieedshown
Fig.4. Furthernore,it is possible in the marginal erating a
Iam nar mummlummrad of perforated sheet,t abI e flat
havi ng a y\“ﬁ\ ructure. In the case of d| ment
described, therelis®a OSSI bility of changing the profile of the flow
vel ocity of the air streams in the channel portion 4 by varlously adj usting
-9 -

19. - Guiding device according to one of Claims 7 to

13, or 18, characterized by one or more pressurized-

water pipes (22, 23) equipped with nozzles (6), on

which nozzles (6) the guide vanes. (16) are fitted, in a

5 fixed manner or freely rotatably supported.



t he angle of incidence of the guide blade 16 In the various through-ways.
. In the case of the exanple of enbodi ment shown in Fig. 5, the guiding
apparatus 5 conprrises a per se known jet assenbly 21 with a horizontal
pressurised water pipe 22 fixed on the channel portion 4 and from which jet
pi pes 23 branch vertically upwardly. On the jet pipe 23, at regul ar
-intervals, there are spray jets 4 for supplying water as the second
fluid. Mounted axially on these jgtioage t he gui de bl ade 16 which viewed in
t he

MIXING DEVICE

Abstract -

Mixing apparatus for mixing a f£first gaseous
medium with a second, having a channel section of a
flow channel for the first medium, before which in the

5 flow direction a quiding device (5) is arranged for
influencing the flow character of the first medium in
the channel section. In this case, the opening of at
least one supply conduit for the second wmedium is
directed into the channel section. To improve the

10

intermixing of both media it is provided that the
guiding device (5) has at least one means (16) to
induce turbulence in the first medium along the, channel

section (4) in in at least one cross-section’ region
(12, 13) of the channel section (4).

(Fig. 2)
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direction of flow, define or mask a rectangular or (as indiated on the |left

. in Fig 5), a circular cross-sectional area. -
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Pétent clainms 1. An air washer for hunidi fying air in air conditioning
systens or the like, conprising 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_(A)MMg_gi_fi ng
jets (6) for supplying a fluid, in particular water, characteri rn that
t he gui ding apparatus (5) conprises a plurality oﬂ‘hiadhe%awabkéﬁﬂfécgg)sed and
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ports with fixed guide blades (16), the guide bl ades (16) being so disposed
“that a twist is inposed upon the air flowing through themin order to form

a bundl e of turbulent partial flows (11) in the channel

portion (4) and in

that in their respective centres the ports conprise a continuous aperture
(10) extending in the direction of flow and in which there is an atonising

jet (6) projecting beyond the guide nmenber (5) T the—di+eetion of flow and

in that the atomsing jet (6) is surrounded byqﬂggﬁggﬁtional

proj ecting beyond
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the atomsing jet (6) in the direction of flow 2. An air washer agee4-§li-hg
to claim 1, characterised in that the atomsing 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 claim1 or 2,
characterised in that the channel portion (4) follow ng the gui d| ng
apparat us (5) is substantially straightg

MIXING DEVICE

The present invention relstes to 3 mixing device or an air washer in secordance with the
preambie to claim 1.

- Known from dacument EP-A2-0 251 196 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
mwuhseompnmmthedwmnmofﬂowoﬂhedrmagmdmuppm which
has on the outlet side which is substantially in the form of 2 paraboloid of revolustion, The
gulding apparatus has the following function and operazes in the following maaner: the
inflowing uir enters the guiding apparazus through s comparatively agrrow cross-sectian
which widens cutwardly. According to the continuity condition, this means a deceleration
of the air ingide the guiding apparamus in which the liquid mix is disposed. As a resulr, the
relative velocity berween, the threughflowing sir and the emerging liquid is retsined for
still longer which is condusive particularly 1o the exchange and absarption of the liquid,

A disadvaarage of this prior ast air washer reides in the fact zhar tiquids and solids
become constartly deposited on the surfiice of the guiding apparamus resulting in the laner
becoming dirty and micro~organising accumulating. In addition 10 the highly undesirable
sccurmlation of micro-organisms, the expense of constant cleaning is cssential on grounds
of hygiene, the air wagher having to be shut down during cleaning, which resuits in
operation being interrupted.

In greenhouses and the fike, it is known 1o hunidify the air. For this purposs, axial rorary
blowers with & jacketed motor-driven impeller are freely suspended in the room and ths
emergem turbulem air iy exposed to finely atomised water fiom oqs or a plurality of
atomising jets. Ths absorption of water by the air ig in this case comuparatively small and
requires & correspondingly large supply of water (pump delivery, driving energy). This
also entails considerable mist formation. 1n greenhauses, this is above all no drswback

if it i3 intendad to maintain a misty stmosphere in the plant area for a certain pariod of
time.

REPLACEMENT SHEETS SG
& Description : paged ... to paged 2.
& Claim(s) : paged ... to paged ¥...

i Drawing(s) : paged .%. to paged %..
& Abstract  :paged ... to paged ~..

DATE OF RECEIPT .20 ...




4. An air washer according to one of clains 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
t he' gui di ng apparatus (5) has in at |east one part of the cross-sectional

zones (12, 13) guide blades (16) for generating a turbulent flow

2

Tn air conditioning sysiems on the other hand, the feed air and the wasta air is carried to
and away from the consumer unit through pipes. For the faed air 10 be humidified, it is
pessed for instance tiough an airwasher which comgrises serially in the direction of flow
a rectifler, ane or & pluralfty of jet susemblie with spray jets and & water separator.
Associated with the water separater are & collecting tanik. 2 recireulsting pump with pipe
lines and possibly a water filter. Tha purposs af the vectifier is to bring the sir which is
to be humidified into 3 uniform ead approximately laminar flow 3o that in tha region of
the jet sssembly a correctly diracted or rectified stream of air can be exposed to atomised
water. By reason of the comparatively low level of water absorption by fich a urbulenr
air stream, the collecting tank, the recirculating pump and a number of spray jets have to
be carrespondingly largs which magny that the energy costs to run the recirculazing pump
are substantial,

Therefore, the present invention is based on the problem of indicating a solution by which
a fivst fluid can be mixed with & second in a flow duct for minimal energy cost.

The fluld in this case will be liquids and gases a8 well as liquid or solid matter
suspension alons or in conjunction with a gaseous medium,

The aforementionad problem is resolved by the characterising features of claim 1.

The inveation will be explained by way of cxample with refereace to the accompanying
diagrammatic drawingy, in which:

Fig.1 iz« longnudingl section through s mixing device or air washer;
Fig2 isa view of s guiding apparstus installed in Fig. I;

Fig.3 is an enlarged detail Som the guiding apparatus in Fig. 2;
Fig4 shows « second embodiment of guiding spparatus, and

Fig.5 shows a second emboditnent of guiding apparatus.



7 5. An air washer according to claim4, characterised in that the guiding
apparatus (5) conprises a marginal zone (18) and a core (19) which

sub-divides the cross-sectional zones (12, 13) of the channel portion (4)
intdb a margi nal zone and core zone (12, 13

3

Fig. 1 shows & detail fom a flow duct 1 such as is ued in & feed air duct for an air
conditioning sysuarm. ‘The uir 2 guided through the flow duck and which repressmts o iyt
fhrid is, as described lacer, brought to the destred lumidiry content in & mixer or air washer
3. The mixer3 has essectially one channel portion 4, 8 guiding epparstus 5 and nabulising
jets 6 for water which are fod with pressurised water or with Swater and compressed air
theough s pipe 7. The pipe 7 is a faed pipe for & second flid, its mouths baing formed by
the jets 6, the emerging water mist representing the second medium whick is ta be fed 10
the fluid. The guiding spparatus $ extends over the clear cross-section 8 aof the chaanel
portion 4 and comprises webs § which define through-ways. The through-ways sub-
divided the cross-section 8 of the channel partion 4 into a plurality of cross-sectional
zones 12, 13 or alternatively the stream 2 of feed &ir entering the chaane] portion 4 is sub-
divided into & bundle of partial streams 11 substantinlly paraliel with the direction of Sow.
A jet 6 ig sasociated with each of the partlal streams 11 wnd is erientated aially in relation
to the flow direction, 50 that the water mist enters the sasocisted partial stream 11 axially,
Howeve, it is nar necessary to assoclate one jet 6 with each aperture 10. The jets & can

be disposed ar provided in any direction, in any potition and number with raference to the
partial strsams,

The guiding apparatus § (Figs. 2 and 3) formed from » sheet metal panel comprises an
edge 14 by which it is flanged onto the channel portion 4 so that the inoer boundary line
15 of the edge 14 is close to the ingide wall of the channe! portion 4. The webs 9
extending from edge to edge form the rectangular thraugh-ways which may also be round
or oval and in which are disposed guide blades 16 which impar a twist to the partial
* stream 1] generxtad by the webs 9, inducing turbulenice in them. The guide biades 16 may
be inserted into the apernures 10 or may be aut out of the sheet metal panel and therefore
supplied integrally with it.  In the case of one-piece production of tha guiding apparatus
S, then aftar the blade contour has been cut aus, the guide blades 16 are tixned zhout their
radial 2xis into & position corresponding to the desired air deflection 30 that a lasting
deformation results. In the middle of the through-ways, the guide blades 16 are connected
ta one another by an annular web 17, which passes around an aperture 10 and forms a



respectively) and in that the guiding apparatus (5) has in the region of
the margi nal zone (18) neans of inducing a lamnar flow on the first fluid
fl owmng through the marginal zone (18) and in that the guide blades (16) of .
t he gui ding apparatus (5) are disposed in the core (19) to generate a
turbulent flow 6. An air washer according to claim5, characterised in
that the guiding apparatus (5) sub-dividgs the core zone of the
cross-section (8) of the channel portion (4) into a

fitring or mauxnting besring for s jet §. Consaquantly, all jeta 6 can be fixed direcily on the
guiding apparatus S 5o that it is possible to dispensc with the jet assemblies nceded on
pﬁormairimhcrs. If required, the guiding apparatus S can also be smaller than the
inside cross~scction 8 of the channel portion 4. In this case, its edge 14 is fixed 10 the
channe! portion 4 by s radial brace. |

The gmd:melppm:us in Fig. 4 is in principle constructed in the same way ay that in
Figs. 2 and 3, the differences being that it is made from s perforated shect and then has
a cohestve perforatad marginal zone 18 which engages around & cors 15 on the edge 14
which {s 10 be flanged onto the channel portion 4. The perforated marginal zonc 18
generstes in the corresponding crosssectional avee 12 (in Fig, 1) of the channel porton
4 3 partial screamn 11 in the form of 2 laminar flow, Furthermaore, there are n10 jets or other
rmouths in the marginal zone 18 for supplying & second medium into the flow genarated
by the marginal zone 18. Consequently, with this guidance spparatus S, the inside cross-
section & of the channel partion 4 which is circumseribed by the boundary line 15 is indeed
likewise sub-divided icto cross-sectional zones 12, 13 of which the cuter one (12)
geaerates & by-pass flow while the inner (13) genevates & core flow. The differencs in
respect of the first example therefore resides in the fact that the marginal zone 18
comprises means of generating a laminar fow and no means for feeding & second uid,
Only the through-ways formed in the core 19 of the guidance apptratus S by the webs 9
are provided with guide blades 16 and with an annular web 17 as a jet mounting which
imparts & respective twint or tirbulens Sow to the npassing partial flows entering the cross~
sectional zages 13 (Fig. 1) of the channef portion 4. When the guiding apparatus 5 1s in
use, 3 laminar by-pass flow is creased in the channel portion 4 and this encleses a core
flow which is formed by & bundle of parailel and turbulent partinl streams 11. This
guidance spparatus S has the advartage that & high moisture content can be built up in the
core fow in the channel portion 4 and this is screened Fom the wall of the channel portion

4 by the dry laminar by-psss flow. This substamtially prevents the channc] walls becoming
wet.



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 flowin the
cross-sectional zones (13) in the first fluid. 7. An air washer according
to one of clainms 1 to 6, characterised in that the guiding apparatus (5)
conprises an insertable nmenber conprising a plurality of ports parallel

with the axis of flow and through which tshe first fluid can pass and in
that in at

In the case of the guiding apparatus § shown in Fig. 4, the guids blades 16 aend/or the
webs 8 msy also be nomeperfocated as in the example shown in Fig. 4. Furthermore, it is
possible in the marginal zope 18, for geaenating s lsminar by-pass flow, instesd of
pesforated shaet, 1o provide a pesmesbls flat structure having & screen oF waven structure.

In the case of examples of embodiment described, there is & possibilkty of changing the
profile of the flow velocity of the air stream in the channel portion 4 by varisusly adjusting
the zngls of incidence of the guids blade 16 n the various through-ways.

In the case of the example of ambodiment shown in Fig. 5, the guiding apparats §
comprisss & per se known jet sxsembly 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. Moumed axially on these jets ars the guide blades 16 which, viewed inthe

directlon of flow, define or mask 2 rectangular or (s indicated on the left in Fig, 5), 8
circular croas-secticnal ares.



| east 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 nmenber. 8. An air washer according to one of clains 1 to 6 or 7,

characterised in that the guiding apparatus (5) or nenber is a plate
conprising one or nore ports and preferably consisti

whereby, if there are several ports, tlge ports are |$ﬂlmwﬂ"‘mum&ﬂﬂot her
by web-Iike elenments (9). . * oL N s

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 atomising 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.



9. An air washer according to claim8, characterised in that guide bl ades
(16) provided in the ports are produced in one piece with the plate. 8

* ¢ L M § %

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 S, 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.



10. An air washer according to claim8 or 9, characterised in that the
plate i.s perforated in the manner of a perforated plate, holes in the

mar gi nal zone (18) constituting the means of generating a |amnar flow 11.
An air washer according to one of claims 1 to 10, ¢ t he

gui de blades (16) in the ports are at their rrutually ected
by a ring elenent (17) integrally fornegl with them "ﬁlf“ﬂ ml tesa
fixing nmounting for an atom sing

10. An air washer according to claim 8 or 9, characterised in that the plate is

perforated in the manner of a perforated platé, 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 a'tomis'i.ng
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 1 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).



T ——.

jet (6). 12. An air washer according to one of clains 5 to 11,
characterised in that the neans of generating a lamnar flow are a flat
struct'ure extendi ng over the associated cross-sectional zone (12) and
taking the formof a perforated plate, an interwoven structure or. nesh. 13.
An air washer according to one of clains | to 12, characterised by one or a

9

MIXING DEVICE

Abstract

Mixing apparatus for mixing a first gaseous

medium with a second, having a channel section of a

flow channel for the first medium, before which in the

5 flow direction a gquiding device (5) is arranged for
influencing the flow character of the first medium in
the channel section. In this case, the opening of at
least ‘one supply conduit for the second medium is
directed into the channel section. To i.mprove the

10

intermixing of both media it is provided that the

guiding device (5) has at least one means (16) to

induce turbulence in the first medium along the, channel

section (4) in in at least one cross-section’ region

(12, 13) of the channel section (4).

{(Fig. 2)
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