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Pro epla ansfer between liquid and gaseous nedia The invention
relat s for mass transfer between |iquid and gaseous nedi a by
spra [ i d mediuminto a fl awqof. the gaseous medi um generated by
forced dellvery, and to a device for carrying out the process. For air
hum di fication or flue_ gas purlflcatlon for exanple it is _known to spray
a liquid thro&Ea<EgEs~0n MAgSs Seats =124 AR ang HFRLPYE | ar ge
Cross- media '

The invention relates to 'a process for mass

transfer between liquid and gaseous media by spraying the

5 liquid medium into a flow of the gaseous medium generated
by forced delivery, and to a device for carrying out the
process. _

For air humidification or flue gas purificationm,
for example, it is known to spray a liquid through spray

10 nozzles into a flow chamiel of relatively large cross-
section, in order to achieve vaporisation of the greatest
possible proportion of the liquid into the gas stream. At
the end of the flow channel, impingement plates are
provided for precipitating unvaporised liquid droplets

15 and to return thgm to a collecting tank.

GB-A 364,239 has disclosed a gas-washing device
which at the same time can be used for humidifying or
dehumidifying gases. The device has a spré.y chamber in
which the liquid to be washed is sprayed into a gas flow.

20 Downstream of the spray chamber, a scrubber is provided
in which a multiplicity of plates provided with small
holes are located. Forcing of the gas through the per-

. forations effects strong turbulence and more complete
washing of the gas. . '

25 EP-A2 0,352,902 describes a device for mass
transfer and heat exchange between a fluid stream and a
boundary layer, for example on a membrane. The device has
a flow channel for the fluid and a pump for pulsed
feeding of the £luid. To obtain improved exchange,

30 obstacles for creating turbulence of the £fluid are
provided in the flow channel.

The invention is based on the object of finding
a process of the type described, by means of which more
intensive mass transfer is achieved, so that the device

35 for carrying out the process can be constructed in a more
compact manner coupled with high throughput and,
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secti o achi eve vaporisation of the greatest possible
propo I"rl |quid into the gas stream At the end of the flow
thann t plates are provided fpr- precipitating unvapori sed

liquid Qroplets 15 and to return themto a collecting tank. GB-A 364, 239
has di scl osed aogasvwmﬂﬂa@gﬂeatag\Mﬁdﬂbé& phepoattohi BF GadvESorsesdf or

the 11 qui oCc o' BAtal Mgl ¢ Ty, WS SRS RRE A "B r it o= he
spray chanber ,basedr ¢ishetrhe sfpaburdedof Patent Cla:l.m 1. A device for
carrying out the process is the subject of Patent Claim
5 3. The dependent patent claime relate to preferred
embodiments of the process and device.
By means of the invention, a surprisingly greét
improvement in mass transfer is ‘achieved, so that a
device of relatively small dimensions is sufficient to
10 . enrich the gaseous medium up to saturation with liquid
medium. Moreover, in spite of the obétacles, the flow
resistance in the flow channel is substantially lower
than would have to be expected. Presumably, the standing
air vortices guiding the axially directed main stream are
15 formed in the spaces between the obstacles, so that the
flow resistance is’ relatively low in spite of the energy
expended on generating the vortices. The intensified mass
transfer can be 'explained by the special flow dynamics
which are characterised by periodic changes in pressure
20 and alterations in velocity (resonance), as are forced by
the arrangement of the obstacles and/or the cavities
{(resonance spaces) formed by them. '
The invention is explained below in more detail
by reference to illustrative examples shown in the
25 drawings, in which:
Figure 1 shows a diagrammatic representation of
a device according to the invention in longitudinal
section, |
Figure 2 shows a longitudinally cut detail of the
30 device according to Figure 1 in the region of the obsta-
cles, .
- Figure 3 shows a detail of an obstacle of the
device according to Figures 1 and 2, .
Figure 4 to Figure 6 show design examples of the
35 cross-sectional shape of a flow channel of a device
according to the invention,
Figure 7 shows a diagrammatic representation of
a flow channel  with obstacles having flow around them,
' Figure 8 shows a diagrammatic zjepresentation of
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i n which I Lof pl ates provided with small holes are | ocated.
For.ci ng oai gh the per- forations effects strong turbul ence and
- nore conpl hing of the gas. 256 - 3 - EP- A2 0, 352,902 describes a
device for mass transfer and heat exchange between a fluid stream and a

]E)ounda‘ry | ayer £Xow ehammpek with obstasies Hayisgyiflevhashroudhwebemnnel
| mproved excingaroyp R, BALEC, BeC 02 Png turbul ence of the Tluid are
’ Figure 9 shows a perspective detail of a
honeycomb-type arrangement of mutually parallel flow
5 channels. '
An axial fan 3 is located in the flow channel 1
’ of the device downstream of the inflow opening 2. The fan
is adjoined by a guide section 4, so that the gaseocus
medium passes in uniform £flow to the region 5 of the
10 device, where the two media come together. In this
region, the device can, corresponding to the illustrative
example according to Figures 1 and 2 be divided into a
plurality of mutually parallel part channels 6, 7 (Figure
2), in each of which a high-pressure nozzle 8, 9 is
15 located which distributes the liquid medium in very small
droplets into the gas stream. The liquid medium is fed
via a pipe grid 10 which is arranged in the flow channel
1 and from which one nozzle line 11, 12 in each case
leads parallel to the axis of the flow channel 1 central-
20 ly into each part channel 6, 7, at the end of which the
particular high-pressure nozzle 8, 9 is located. A
suitable high-pressure nozzle: JATO molecular atomizer is
supplied, for example, by JATO-Diisenbau AG, 6015 Reuss-
bithl/Switzerland. Liquid medium not taken up by the gas
25 stream, such as can occur especially during the starting
phase of the device, is taken off from the lowest region
of the flow channel via a line 41.
To generate pulsating velocity changes in the gas
stream, where the liquid medium is introduced in sprayed
30 form into the flow channel, numerous cbstacles 14, 15 are
installed in the region 5 or in the said part channels 6,
7, which obstacles form cavities acting as resonance
spaces between themselves and cause periodic extensive
constrictions of the flow pattern as a result of thejr
35 arrangement in rows in the direction of flow. The result-
ing special flow forms effect a substantial improvement
in mass transfer, without leading to an unduly great
increase in the flow resistance.
The cross-sectional form of the 'flow.channel or
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channel . The invention is based on the object of

provi
findi ﬁﬂlm mnumﬂ the type described, by nmeans of which nore intensive

fmass transfer 1s achieved, so that the dBV4ce 35 for carrying out the’
process can be constructed in a nore conpact manner coupled wth high

t hrroughput and,of tmrﬂnwerpa&tgmhh)élrseds&ﬁ%@rméﬁ@&l 2h gRyepeehsed
shapes, as illustrated by the examples in Figures 4 to 6
and 9. The obstacles 16, 17, 18, 19 here preferably
protrude comnstantly in the peripheral direction of the

5 cross-section into the flow channel, or they are provided
with a constant, radially measured width, so that they
follow the cross-sectional contour of the flow channel.
The cross-sectional forms o.f Figures 5 and 6 effect
faster flow in the lower cross-sectional region, so that

10 droplets sinking into this region are more easily carried
along again by the gas stream. In addition, this results
in improved drainage of liquid wetting the channel wall.
However, the obstacles essential to the invention largely
ensure that ligquid cannot precipitate out of the gas

15 stream on the channel wall. To enable liquid collecting
in the lower part of the flow channel to flow off, the
latter is arranged with a slight inclination, and the
annular obstacles have a:small orifice 13 at the bottom.

To contribute to a reduction in the flow resis-

20 tance, arcuately curved flow vessels 30, 31, 32, which
guide the gas stream in the manner of nozzles into the
free cross-sectional region of the flow channel, into
which the obstacles 20 to 27 do not protrude, are ar-
ranged, according to thg illustrative examples of Figures

25 7 and 8, at the start of the.region 5‘, 5" having the
obstacles 20 to 27. ,

In the examples shown, the obstacles consist of
sheet metal parts which are adapted to the cross-sec-
tional shape of the flow channel and are preferably

30 annular or disc-shaped and which, for intensified turbu-
lence in the direction opposite to that of the flow, can
be bent off along the edge or bent into a conical shape,
as shown by the obstacles 21, 22, 25 (Figure 8). A
further variant of the shaping of the flow obstacles with

35 a folded-in edge 28 and corrugations 29 is shown in
Figure 3.

For an adequate effect of the obstacles, they
protrude considerably into the flow cross-section of the
flow channel, for example by one thizjd of the radius
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- subje aimb5 3. The depesdent patent clainms relate to

preferred enbodi nents of the process and device. By neans of the invention,
a -sur pri si ngl yhegreast, ia&pdoth&&nt axkdadnsstupdnspecing ashiodvddhe srddrat a

device of rel akl ve%x LIO §£0ﬁ§1ﬁ_§1 g{&é%f&; to 10 enrich the

gaseous nedi uf up ura ion Wt um Moreover, in spite of
t he obstacles, the flgmgure 9 shows an illustrative example of the

device, in which metal sheets bent into corrugations are

5 arranged in parallel at a small mutual spacing, so that
they form a plurality of flow channels 34 to 38 with
interposed outflow gaps 39 which lead into the flow
channel located below.
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expectlmﬂﬂlﬂummmu he standing air vortices guiding the axially
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of the gaseous medium generated by forced delivery,
5 characterised in that the gaseous medium is passed, in
the direction of flow, through successive constrictions
and widenings of the flow path, so that it wundergoes
changes in velocity and pressure in contact with the
sprayed medium, and the liquid medium is sprayed by means
10 of at least one high-pressure nozzle into the flow of the
gaseous medium, which has already passed through at least
one constriction. _
2. Process according to Claim 1, characterised in
that the liquid medium is sprayed by means of the high-
15 pressure nozzle (8, 9) at a pressure in the range from 5
to 600 bar, preferably more than 60 bar.
3. Device for carrying out the process according to
Claim 1, having means for generating a gas stream, at
least one flow channel for guiding the gaseous medium and
20 at least one high-pressure nozzle leading into the flow
channel, characterised in that, at least in a part (5) of
the flow channel (1), a number of obstacles (14-27)
aligned transversely to the axis of the flow channel (1)
are provided at mutual spacings in the direction of flow,
25 which Ebstacles greatly reduce'the flow crose-section
within narrow local limits and form cavities between
themselves, the outlet of the high-pressure nozzle (8,
9), of which there is at least one, being located in this
part (5) of the flow channel, and the part (5, 5’, 5"},
30 provided with the obstacles (14-27), of the flow channel
starting before the outlet of the high-pressure nozzle
(8, 9) as viewed in the direction of flow. -
4. Device according to Claim 3, characterised in
that the obstacles are forme& by transverse walls (16-20)
35 of the type of orifice plates in tle flow channel (1), so
that there is a flow through them.
5. ©  Device according to Claim 3, characterised in
that the obstacles (21-27) in the central region of the

cross- -section of the flow channel (1, 5") are fixed at a
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ormed by them The invention is explained belowin nore

flow channel, so that there is a flow around them.

6. Device.abcording to Claim 3, characterised in
that obstacles with flow both through them and around
them are arranged in the flow channel (1, 5’).

7. Device according to one of Claims 3 to 6, charac-
terised in that, upstream of the part (5, 5, 5%) of the
flow channel (1) with the obstacles (14-27), at least one
flow vessel (30-32) is located which has an arcuately
curved cross-section and which leads the gaseous medium
into the cross-sectional part, free of obstacles (14-27),
of the flow channel.

8. . Device according to one of Claims 3 to 7, charac-
terised in that the obstacles (14-27) consist of flat or
slightly curved thin walls aligned perpendicular to the
axis of the flow chanmnel (1, 5, 5, 5%).

9. Device according to one of Claims 3 to 8, charac-
terised in that a plurality of flow channels of honey-
comb-type overall cross-section are arranged parallel to
one another, adjacent flow channels having common walls.
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Fi gure 3 shows a detail of an obstacle of the device according to Figures 1

and 2, Figure 4 to Figure 6 show desi gn exanples of the 35

.cross-sectional shape of a flow channel- § a device according to the

i nvention, Figure 7 shows a diagrammtic representation of a flow channel

wi th obstacl eabbawiaes fl ow around them Figure 8 shows a di agrammati c

representation of : s eu
Obstacles {20-22) in the form of orifice plates

or discs are installed in a flow channel (5‘), bearing a

gaseous medium, of the device; the obstacles form

cavities acting as resonance spaces between themselves

and result in flow forms and pulsations which lead to

improved mass transfer with the liquid medium sprayed in

through a high-pressure nozzle (8).

(Figure 8)
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nedi um passes in uniformflowto the region 5 of the 10 device, where
the two nmedia cone together. In this region, the device can, corresponding
to the illustrative exanple according to Figures 1 and 2 be divided into a
plurality of nutually parallel part channels 6, 7 (Figure 2), in each of
whi ch a hi gh-pressure nozzle 8, 9 is 15 | ocated which distributes the
liquid nmediumin very snmall droplets into the gas stream Thesl/izqui d nmedi um
is fed via a pipe grid 10 which is arrang in the flom/channe( and from
whi ch one nozzle line 11, 12 in each casegq] '
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Leads parallel to the axis of the flow channel 1 central- 20 |y into each
part channel 6, 7, at the end of which the particular high-pressure nozzle
8, 9 is located. A suitable high-pressure nozzle: JATO nol ecul ar atom zer
is supplied, for exanple, by JATO Dusenbau AG 6015 Reuss-

buhl / Sw t zerl and. Liquid nedium not taken up by the gas 25 rean1 such
as can occur especially during the starting phase of the devi I s taken
off. fromthe | owest region of the flow channel via a line 41. To generate
pul sati ng velocity changes in the gas
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Stream where the liquid mediumis introduced in sprayed 30

tl ow channel

forminto the

nunerous obstacles 14, 15 are installed in the region 5 or in

the said part channels 6, 7, which obstacles formcavities acting as
resonance spaces between thenselves and cause periodi c extensive
cohstrictions of the flow pattern as a result of their 35

rows in the direction of flow The result-
in mass transfer,
increase in the flow resistance.
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“The cross-sectiona

( or
rhannel s can be designed in different shapes

exanples in Figures 4 to 6 and 9. The obstacles 16, 17, 18, 19 here

formof the fl ow channel

cross-section into the fl ow channel
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The invention relates to a process for mass

transfer between liquid and gaseous media by spraying the
5 liquid medium into a flow of the gaseous medium generated

by forced delivery, and to a device for carrying out the

process. .

For air humidification or flue gas purification,
for example, it is known to spray a liquid through spray

10 nozzles into a flow channel of relatively large cross-
section, in order to achieve vaporisation of the greatest
posseible proportion of the liquid into the gas stream. At
the end of the flow channel, impingement plates are
provided for precipitating unvaporised liquid droplets

15 and to return them to a collecting tank.

GB-A 364,239 has disclosed a gas-washing device
which at the same time can be used for humidifying oxr
dehumidifying gases. The device has a spray chamber in
which the liquid to be washed is sprayed into a gas flow.

20 Downstream of the spray chamber, a scrubber is provided
in which a multiplicity of plates provided with small
holes are located. Forcing of the gas through the per-
forations effects strong turbulence and more complete
washing of the gas.

25 EP-A2 0,352,902 describes a device for mass
' transfer and heat exchange between a fluid stream and a
boundary layer, for example on a membrane. The device has
a flow channel for the fluid and a pump for pulsed
feeding of the £fluid. To obtain improved exchange,

30 obstacles for creating turbulence of the fluid are
provided in the flow channel. i

The invention is based on the object of findi.n.g

a process of the type described, by means of which more
intensive mass transfer is achieved, so that the device

35 for carrying out the process can be constructed in a more
compact manner coupled with high throughput and,
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the fl ow channel to flow off, the latter is arranged
tion, and the annul ar obstacles have a small orifice
contribute to a reduction in the flow resis- 20
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improvement in mass transfer is achieved,

urn water rgas\tlﬁrt]:%.t t].‘-%e achievement of this object is

based on the features of Patent Claim 1. A device for
carrying out the process is the subject of Patent Claim
3. The dependent patent claims relate to preferred
embodiments of the process and device.

By means of the invention, a surprisingly great
so that a
device of relatively small dimensions is sufficient to
enrich the gaseous medium up to saturation with liquid
medium. Moreover, in spite of the obstacles, the flow
registance in the £flow channel is substantially lower
than would have to be expected. Presumably, the standing
air vortices guiding the axially directed main stream are
formed in the spaces between the obstacles, so that the
flow resistance is relatively low in spite of the energy
expended on generating the vortices. The intensified mass
transfer can be explained by the special flow dynamics
which are characterised by periodic changes in pressure
and alterations in velocity (resonance), as are forced by
the arrangement of the obstacles and/or the cavities
{resonance spaces) formed by them.

The invention is explained below in more detail
by reference to illustrative examples shown in the
drawings, in which: '

Figure 1 shows a diagrammatic representation of
a device according to the invention in longitudinal
section,

Figure 2 shows a longitudinally cut detail of the
device according to Figure 1 in the region of the obsta-
cles, '

Figure 3 shows a detail of an obstacle of the
device according to Figures 1 and 2, .

Figure 4 to Figure 6 show design examples of the
cross-sectional shape of a flow channel of a device
according to the invention,

_ Figure 7 shows a diagrammatic representation of
a flow channel with obstacles having flow around them,
Figure 8 shows a diagrammatic z_‘epresent:ation of
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] d t he exanpl es shown, the obstacles consist of sheet

arisrpRi wh/ arje jadapted to the cross-sec- tional shape of the flow
and are preflerfably 30 annul ar or di sc-shaped and which, for

ence in the direction opposite to that of the flow, can

bnt of f al ong the ledge or bent intao. ag conical shape, as shown by the
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and around them, and

Figure 9 shows a perspective detail of a
honeycomb-type arrangement of mutually parallel flow
channels.

An axial fan 3 is located in the flow channel 1
of the device downstream of the inflow opening 2. The fan
is adjoined by a guide section 4, so that the gaseous
medium pdsses in uniform flow to the region 5 of the
device, where the two media come together. In this
region, the device can, corresponding to the illustrative
example according to Figures 1 and 2 be divided into a
plurality of mutually parallel part channels 6, 7 (Figure
2), in each of which a high-pressure nozzle 8, 9 is
located which distributes the liquid medium in very small
droplete into the gas stream. The liquid medium is fed
via a pipe grid 10 which is arranged in the flow channel
1 and from which one nozzle line 11, 12 in each case
leads parallel to the axis of the flow channel 1 central-
ly into each part channel 6, 7, at the end of which the
particular high-pressure nozzle 8, 9 is located. A
suitable high-pressure nozzle: JATO molecular atomizer is
supplied, for example, by JATO-Disenbau AG, 6015 Reuss-
biihl/Switzerland. Liguid medium not taken up by the gas
stream, such as can occur especially during the starting
phase of the device, is taken off from the lowest région
of the flow channel via a line 41.

To generate pulsating velocity changes in the gas
stream, where the liquid medium is introduced in sprayed
form into the flow channel, numerous obstacles 14, 15 are
installed in the region 5 or in the said part channels 6,
7. which obstacles form cavities acting as resonance
spaces between themselves and cause periodic extensive
constrictions of the flow pattern as a result of their
arrangement in rows in the direction of flow. The result-
ing special flow forms effect a substantial improvement
in mass transfer, without leading to an -unduly great
increase in the flow resistance.

The cross-sectional form of the flow channel or
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Fig ”13’..- F-an guate effect of the obstacles, they protrude

" congi der apl y. | thejfl ow cross-section of the flow channel, for exanple
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by an ejradi us -5- thereof, and their axial mnutual spacing
is df {the order..o nitude of their radial dinmension.
_ 4 -

of the flow part channels can be designed in different
shapes, as illustrated by the examples in Figures 4 to 6
and 9. The obstacles 16, 17, 18, 19 here preferably
protrude constantly in the per::i.ﬁheral direction of the
5 crosg-section into the flow channel, or they are provided
with a constant, radially measured width, so that they
follow the cross-sectional contour of the flow channel.
The cross-sectional forms of Figures 5 and 6 effect
faster flow in the lower cross-sgectional region, so that -
10 droplets sinking into this region are more easily carried
along again by the gas stream. In addition, this results
in improved drainage of liquid wetting the channel wall.
However, the obstacles essential to the invention largely
ensure that liquid cannot precipitate out of the gas
15 stream on the channel wall. To enable liquid collecting
in the lower part of the flow channel to flow off, the
latter is arranged with a slight inclination. and the
annular obstacles have a small orifice 13 at the bottom.
To contribute to a reduction in the flow resis-
20 tance, arcuately curved flow vessels 30, 31, 32, which
guide the gas stream in the manner of nozzles into the
free cross-sectional region of the flow chamnel, into
which the obstacles 20 to 27 do not protrude, are ar-
ranged, according to the illustrative examples of Figures
25 7 and B, at the start of the region 5/, 5* having the
obstacles 20 to 27.
In the examples shown, the obstacles consist of
sheet metal parts- which are adapted to the cross-sec-.
- tional shape of the flow channel and are preferably
30 annular or disc-shaped and which, for intensified turbu-
lence in the direction opposite to that of the flow, can
be bent off along the edge or bent into a conical shape,
as shown by the obstacles 21, 22, 25 (Figure 8). A
further variant of the shaping of the flow obstacles with
35 a folded-in edge 28 and corrugations 29 is shown in
Figure 3.
For an adegquate effect of the obstacles, they
protrude considerably into the flow cross-section of the
flow channel, for example by one third of the radius
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e uows -a-r+-+-H—Hstrative exanpl e of the device, in which netal sheets
) corru a%dﬁg age 5 arranged in parallel at a small nutual

forma plurality of flow channels 34 to 38 with
interp s>d outflow gaps B9 which lead into the fl ow channel |ocated bel ow
Pat ent |Cl ai s -5 -

thereocf, and their axial mutual spacing is of the order
of magnitude of their radial dimension.
Figure 9 shows an illustrative example of the
device, in which metal sheets bent into corxrrugations are
5 arranged in parallel at a small mutual spacing, so that
they form a plurality of flow channels 34 to 38 with
interposed outflow gaps 39 which lead into the flow
channel located below. '
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5s transfer between |iquid and gaseous.-nedi a by
diuminto a flow of the gaseous d| um generat ed by
haracterised in that the gaseo ,ﬁ

.t through successive constricti m'

the fil ow path, so thattit undergoes changes in velocity and préssﬁre* | n
cont act—wrttrthe~sprayed nedium and the liquid nmediumis sprayed by neans

10 of at Iegs&eﬁaecm;?spressure nozzl e into the fl ow of the gaseous
medi um  whi chlhas al rgady Dpass d throug I

or mass rans er tbetween liquid and
gaseous media by spraying the liquid medium into a flow
of the gaseous medium generated by forced delivery,
5 characterised in that the gaseous medium is passed, in

the direction of flow, through successive constrictions
and widenings of the flow path, so that it undergoes
changes in velocity and pressure in contact with the
sprayed medium, and the liquid medium is sprayed by means
10 of at least one high-pressure nozzle into the flow of the
gaseous medium, which has already passed through at least
one comnstriction.
2. Process according to Claim 1, characterised in
that the liquid medium is sprayed by means of the high-
1s pressure nozzle (8, 9) at a pressure’'in the range from 5
to 600 bar, preferably more than 60 bar.
3. Device for carrying out the process accordi.ng to
Claim 1, having means for generating a gas stream, at
least one flow channel for guiding the gaseous medium and
20 at least one high-pressure nozzle leading into the flow
channel, characterised in that, at least in a part (5) of
the flow channel (1), a number of obstacles (14-27)
aligned transversely to the axis of the flow channel (1)
are provided at mutual spacings in the direction of flow,
25 which obstacles gréatla.r reduce the flow cross-section
within narrow local limits and form cavities between
themselves, the outlet of the high-pressure nozzle (8,
9), of which there is at least one, being located in this
part (5) of the flow channel, and the part (5, 5’, 5%),
30 provided with the obstacles (14-27), of the flow channel
starting before the outlet of the high-pressure nozzle
(8, 9) aB viewed in the direction of flow.
4. Device according to Claim 3, characterised in
that the obstacles are formed by transverse walls (16-20)
35 of the type of orifice plates in the flow channel (1), so
that there is a flow through them.
5. Device according to Claim 3, characterised in
that the obstacles (21-27) in the central region of the
cross-gection of the flow chanmnel (1, 5"-) are fixed at a
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“one chnfttiction. 2. Process according to O aim a‘”’m sed i n

that {he |{gwicg 1993 u s sprayed by means of the hig ﬂﬁg]f gﬂ’/
mor e

nozzl ¢ 8 9) at a prgsgure in the range from5 to 600 “baf,
t han 60“par-—3 vice for carrying out the process accord| ng t6 daim

1, having nmeans for gengrating a gas stregm. at |east one fl ow channel for
gui di Nng the gaseous nedi um and 20 at | east one high-pressure nozzle

| eadi ng into thmtladw sfesiied , asdasticacidist@nce (Hivm tle vkl 68 gheart
(5) of flow channel, so that there is a flow around them.
6. Device according to Claim 3, characterised in
that obstacles with flow both through them and around
5 them are arranged in the flow channel (1, 5°).
7. ' Device according to one of Claims 3 to 6, charac-
terised in that, upstream of the part (5, 5’, 5*) of the
flow channel (1) with the obstacles (14-27), at least one
flow vessel (30-32) is located which has an arcuately
10 curved cross-section and which leads the gaseous medium
into the cross-sectional part, free of obstacles (14-27),
of the flow channel.
8. Device according to one of Claims 3 to 7, charac-
terised in that the obstacles (14-27) consist of flat or
15 slightly curved thin walls aligned perpemndicular to the
axis of the flow chammel (1, 5, 5, 5%).
9. Device according to one of Claims 3 to 8, charac-
terised in that a plurality .of flow channels of honey-
comb-type overall cross-section are arranged parallel to
20 one another, adjacent flow channels having common walls.
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the {1l @bg&%{ﬂgﬁ 1){ a nunber of obstacles (14-27) aligned transversely to
the axi | bw channel (1) are provided at nmutual spacings in the
di feg¢tion _of flow whi ch obstacles greatly reduce the flow

crgss-section withinf narrow local limts and formcavities between
> t of the hi gh- presssure nozzle (8, 9), of which there
is at | east | |

| 5) of the flow channel, and
the part (5, e et ¥ ‘MIBQMHA-%EOU%mef | ow
channel stargﬁy beK?re t he outlet of the high-pressure nozzle

strac

Obstacles (20-22) in the form of orifice plates
or discs are installed in a flow channel (5’'), bearing a
gaseous ‘medium, of the device; the obstacles form
cavities acting as resonance spaces between themselves
and result in flow forms and pulsations which lead to
improved mass transfer with the liquid medium sprayed in
throixgh a high-pressure nozzle (8).

{(Figure 8)
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the direction of flow 4. Devi ce according to

niged in that the obstacles are fornmed by transverse walls

type of orifice plates in the flow channel (1), so that
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t ir qugh them 5. Devi ce according. to Caim3,
chiaracterised in thgt the obstacles (2]1 in the central region of the
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so t hat

fl ow channel (1, 5). 7. Devi ce according to
charac- terised ifsghat, upstreamof the part (5, 5,
{acles (14-27), at least one flow
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10 EPLAQ£5§£Q%§§E.I on and which | eads the gaseous nmediuminto the

Gros -5 |onal art ree of obstacles (14-27), of the flow channel. 8.
Devi ¢e BFEBFH0 bnp of Clains 3 to 7, charac- terised in that the
obst ac es (14-27) copsfst of flat or slightly curved thin walls

al i ghed perpendicular to the axis of thglglom10hannel (1, 5, 5, 5"). 9.
Devi ce—aecording to one of Cains 3 to charac- terised in that a
plurality of f1 ow channel s of honey- conb-type overall cross-section are
arranged parallel to
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