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Technical field

The present invention relates to the production and treatment of gas streams through a
volume of liquid with automatic adjustment of the volume of liquid. It 1s applicable in varied
fields, for example, and non-exhaustively, the recovery of calories 1n a gas stream, and in
particular 1in a hot air stream or 1n industrial fumes, the production of a gas stream that 1s heated
or cooled upon passing through said volume of liquid, the production of a gas stream whose
temperature 1s controlled and/or whose absolute humidity 1s controlled, the humidification or
dehumidification of a gas stream, the cleanup or filtering of a gas stream, the treatment of a gas
stream by chemical reaction with a liquid, the heating or air-conditioning of a site or industrial,
service sector or household buildings, or the control of the hygrometry of a site or industrial,
service sector or household buildings.

Prior art

The use of a liquid, for example water, to treat, and 1n particular to heat or cool, a gas
stream by heat exchange between the liquid and the gas stream, with placement of the gas stream
and the liquid 1n direct contact, 1s an old technique, which has the advantage of being eco-friendly,
since 1t 1n particular avoids using heat transfer fluids of the coolant type. The heating or cooling
of the gas stream, and 1n particular an air stream, can for example be intended to produce a gas
stream having a controlled temperature and/or intended to produce a gas stream having a
controlled absolute humidity.

A first known solution for carrying out this technique consists in passing the gas stream
through a curtain of fine droplets of the liquid or through an exchange surface permeable to the
gas and containing the liquid, for example a textile material imbibed with water, or circulating the
gas stream 1n contact with moistened plates. The main drawback of this type of solution lies 1n the
very low energy yield of the heat exchange between the liquid and the gas stream, and 1n the low
air flow rates that can be obtained.

A second known solution consists 1n passing the gas stream, and 1n particular the air
stream, directly through a volume of liquid contained 1n an exchange enclosure, by injecting the
air stream 1nto the volume of liquid, below the surface of said volume of liquid. This type of
solution 1s described, for example, in international patent application WO 2006/138287 and in
American Patent US 4,697,735 (figure 3). This type of solution 1s also described in international

patent applications WO 2015/086979 and WO0O2016/071648. This second technical solution has
the advantage of allowing a higher energy yield of the heat exchanges between the liquid and the



10

15

20

29

30

DK/EP 3579964 13

Z

gas stream to be achieved than that in the first technical solution.

In this second technical solution, the exchange between the gas stream and the volume
of liquid depends on the height of the liquid through which the gas stream passes. The higher this
liquid height, the greater this exchange will be. For example, when the liquid 1s used to heat or
cool a gas stream, the higher the liquid height in the exchange enclosure, the greater the amount
of calories exchanged per unit of time between the gas stream and the liquid. When the liquid 1s
used to capture a compound 1n the gas stream, the higher the liquid height in the exchange
enclosure, the greater the amount of this compound captured per unit of time 1n the liquid.

In some applications, the pressure 1n the gas stream at the inlet of the exchange enclosure
and/or the pressure 1n the gas stream at the exchange enclosure outlet may vary 1n an uncontrolled
manner, which automatically causes a variation in the height of liquid 1n the exchange enclosure
compensating for this variation in pressure. This variation 1n the liquid height causes a change 1n
the operating point of the device, the exchange between the gas stream and the volume of liquid
in the exchange enclosure being detrimentally moditied 1in an uncontrolled manner.

In some applications, even it the pressure 1n the gas stream at the inlet of the exchange
enclosure and the pressure of the gas stream at the exchange enclosure outlet are constant over
time, 1t may be useful to be able to vary the operating point of the device, and thus to be able to
vary the level of exchange between the gas stream and the volume of liquid, for example to make
it optimal.

In a more general way, there 1s a need to automatically adjust the operating point of a
device for producing and treating a gas stream by passing said stream through a volume of liquid
contained 1n an exchange enclosure.

Object of the invention

One object of the invention 1s to propose a new technical solution, which makes it
possible to produce a gas stream treated by being passed through a liquid contained in an exchange

enclosure, and to automatically adjust the operating point of the device.

Summary of the invention

The 1invention thus relates to a device for producing and treating a gas stream, which
device comprises an exchange enclosure having at least one first opening for discharging a gas
stream, means for supplying the enclosure with a liquid such that the enclosure can contain a

volume of this liquid with said first discharge opening of the exchange enclosure being
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positioned above the surface of the volume of liquid contained in the exchange enclosure,
means for discharging the liquid contained in the exchange enclosure and aeraulic means,
which are capable, during operation, of creating, by suction or blowing, an incoming gas stream
coming from the outside of the exchange enclosure, such that this incoming gas stream 1s
introduced into the volume of liquid contained in the exchange enclosure, below the surface of
said volume of liquid, and such that an outgoing gas stream treated by direct contact with said
volume of liquid rises up 1nside the exchange enclosure and 1s discharged out of said exchange
enclosure by passing through the discharge opening of the exchange enclosure.

Characteristically according to the invention, the device further comprises first means
for measuring a first operating parameter (Xour) measured 1n the outgoing gas stream or first
means for measuring a first operating parameter (Xour) measuring the concentration (CLou) Of
a compound 1n the liquid contained 1n the exchange enclosure or coming from the exchange
enclosure, or measuring the pH (pHour) of the liquid contained 1n the exchange enclosure or
coming from the exchange enclosure, and electronic control means able to automatically
control, 1n particular during operation of the device, the supply means of the exchange
enclosure and the discharge means of the exchange enclosure so as to automatically adjust the
liquid height (or in other words the level of liquid) 1n the exchange enclosure depending on at
least this first operating parameter ( Xout).

More particularly, but optionally according to the invention, the device of the invention
may comprise the additional and optional technical features below, taken individually or in
combination and defined according to any of claims 2 to 135.

The invention also relates to the use of at least one device referred to above for producing
at least one gas stream that has been treated by being passed through a volume of liquid
contained 1n the exchange enclosure of the device.

More particularly, the invention relates to the use of at least one device referred to above
for filtering and/or cleaning up and/or cooling and/or heating an incoming gas stream.

More particularly, the invention relates to the use of at Ileast one device referred to above
for treating a stream of an incoming gas stream resulting from combustion or an 1ncoming gas
stream containing industrial fumes, and 1n particular high temperature industrial fumes, or a
gas stream containing at least one of the compounds selected from the following list: NOx
(nitrogen oxide), VOC (volatile organic compound), SOx (sulfur oxide), PAH (polycyclic

aromatic hydrocarbon), CO, CO2, NH3, and chloramine.
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Brief description of the figures

The features and advantages of the invention will become apparent from reading the
detailed description below of several particular embodiments of the invention, which particular

embodiments are described as non-limiting and non-exhaustive examples of the invention, and

5 with reference to the accompanying drawings in which:
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- figure 1 1s a schematic representation of a first device according to the invention;

- figure 2 1s a schematic representation of a second device according to the invention.

Detailed description

Several examples of devices according to the invention for producing and treating a gas
stream will be described 1n detail below. Said devices can be used 1n all applications where it 1s
useful to treat a gas stream by passing 1t through a volume of liquid. Said devices can thus be used
in very varied fields, for example, and non-exhaustively, the recovery of calories 1n a gas stream,
and 1n particular in a hot air stream or 1n industrial fumes, the production of a gas stream that 1s
heated or cooled upon passing through said volume of liquid, the production of a gas stream whose
temperature 1s controlled and/or whose absolute humidity 1s controlled, the hunudification or
dehumidification of a gas stream, the cleanup or filtering of a gas stream, the treatment of a gas
stream by chemical reaction(s) with the liquid through which the gas stream has passed, the
heating or air-conditioning of a site or industrial, service sector or household buildings, the control
of the hygrometry of a site or industrial, service sector or household buildings. The gas stream
produced can also be used to cool, heat, humidify or dehumidity any type of object or surface.

Referring to the particular embodiment of figure 1, the device 1A for producing and
treating a gas stream comprises an exchange enclosure 2 and a supply of liquid 1n the form of a
tub 3 containing a liquid bath L, and for example water.

The 1nvention 1s not limited to the use of water as liquid L, but extends to any other type
of liquid. By way of non-limiting and non-exhaustive examples, 1t may be advantageous to use 1n
certain applications a liquid L whose solidification temperature at atmospheric pressure 1s less
than 0°C, such as, for example, water containing salt, carbohydrate, glycol or alcohol additives. It
may also be advantageous to use o1l as liquid L.

More particularly, in this variant, of figure 1, the tub 3 1s closed 1n an airtight manner
such that the liquid bath L contained 1n the tub 3 1s 1solated from the external pressure to the

exchange enclosure 2, and for example 1s 1solated from the atmospheric pressure when the device
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In another variant, the tub 3 may be open so that the volume of liquid outside the
exchange enclosures 2 1s at atmospheric pressure for example.

The lower face of the bottom 20 of each exchange enclosure 2 1s open and thus forms a
liquid intake opening 2a. The bottom 20 of each exchange enclosure 2 1s positioned in the tub 3
so that by filling the tub 3 with a sufficient level of liquid, the bottom 20 of each exchange
enclosure 2 1s submerged 1n the liquid bath contained 1n the tub 3, and the submerged part of each
exchange enclosure 2 contains a volume V of liquid.

The exchange enclosure 2 comprises 1n its top at least one discharge opening 2b of a gas
stream, which opening 1s positioned above the volume V of liquid contained in the exchange
enclosure 2.

For the supply of new liquid to the tub 3, the device 1A further comprises new liquid
supply means 4 comprising a liquid supply conduit 40 which opens 1nto the tub 3, above the liquid
bath, and which 1s equipped with a supply valve 41 for controlling the supply of new liquid to the
tub 3. In this variant, the tub 3 and the means 4 for supplying the tub 3 with liquid form hquid
supply means for the exchange enclosure 2.

The device 1A turther comprises discharge means 5 having a discharge conduit 50 which
1S 1n communication, at the bottom, with the inside of the tub 3, below the surface of the liquid
bath contained in the tub 3, and which 1s equipped with a discharge valve 51 for controlling the
discharge of the liquid out of the tub 3. In this variant, the tub 3 and the discharge means 5 form
means for discharging the liquid contained in the exchange enclosure 2.

In another embodiment (not shown), and as described for example 1n international patent
application W0O2015/086979, the bottom of the exchange enclosure may not be submerged 1n a
tub 3, but said enclosure may be closed at the bottom and be supplied directly with liquid by means
of a pipe without using a tub 3.

The device 1A also comprises aeraulic means 6, which are capable, during operation, of
creating an incoming gas stream F coming from the outside of the exchange enclosure 2, so that
this incoming gas stream F 1s introduced 1nto the volume of liquid V contained 1n the exchange
enclosure 2, below the surface S of said volume of liquid, and an outgoing gas stream F’ treated
by direct contact with said volume of liquid rises up inside the exchange enclosure 2 and 1s
discharged out of said exchange enclosure 2 by passing through the discharge opening 2b of the

exchange enclosure 2.
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In the particular example of figure 1, the aeraulic means 6 are capable, during operation,
of creating by suction an imncoming gas stream F coming from the outside of the exchange
enclosure 2. In another variant, the acraulic means 6 may be capable, during operation, of creating
said incoming gas stream F by blowing.

In the particular example of figure 1, these acraulic means 6 comprise a fan 60, whose
intake 60a 1s connected to the discharge opening 2b of the exchange enclosure 2.

The fan 60 may be for example a centrifugal fan or any known type of gas compressor,
such as an axial fan, a pump, etc.

The aeraulic means 6 also comprise 1njection means 61 for introducing the incoming gas
stream F 1nto the volume of liquid V contained 1in the exchange enclosure 2, below the surface S
of said volume of liquid.

In the particular example of figure 1, these injection means 61 comprise a vertical
injection conduit 610 positioned within the exchange enclosure 2, and comprising a gas stream
intake opening 610a at the top and a gas stream discharge opening 610b at the bottom. The intake
opening 610a communicates with a gas stream intake pipe 611 positioned outside the exchange
enclosure 2. Said intake pipe comprises a gas stream intake opening 611a.

According to the application, this intake opening 611a may for example open 1nto the
open air or may be connected to any device or any facility in which the gas stream F 1s captured.

When the fan 60 1s being operated, the inside of the exchange enclosure 2 1s
depressurized. When the fan 60 1s operating, the pressure in the tub 3 outside the exchange
enclosure 2 and above the liquid bath L 1s equal to the pressure Piy 1in the incoming gas stream
F at the inlet of the injection conduit 610, because of the sealed closure of the tub 3. This
pressure Piy 1s greater than the pressure Pow above the volume of liquid in the exchange
enclosure 2.

This pressure difference AP (AP = Piy - Pow) 1n the exchange enclosure 2 (figure 4)
results 1n a rise 1n the level (figure 1/height h) of the liquid in the exchange enclosure 2 and a
decrease 1n the level of liquid (figure 1/height H) 1n the tub 3 outside the exchange enclosure
2.

The volume of liquid V and the level h of liquid 1n the exchange enclosure 2 depends on
this pressure difference AP.

When the fan 60 1s operating, it sucks up an incoming gas stream F which enters the

injection conduit 610 of the exchange enclosure 2 through the intake opening 610a of this
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conduit 610. This incoming gas stream F (untreated) 1s introduced into the non-submerged part
of the injection conduit 610, passes through the discharge opening 610b of the submerged
bottom of the 1njection conduit 610 and 1s introduced into the volume of liquid V contained in
the submerged bottom of the enclosure 2, below the surface S of said volume of liquid. An
outgoing gas stream F’, treated by direct contact with said volume of liquid contained in the
exchange enclosure 2, rises up inside the exchange enclosure 2, outside the injection conduit
610 and 1s discharged out of said exchange enclosure by passing through the discharge opening
2b of the enclosure. This outgoing gas stream F’ 1s sucked up by the fan 60 and discharged in
the form of a gas stream F’’ (figure 1).

Depending on the application, the air outlet 60b of this fan 60 may for example open
1into the open air or may be connected to a pipe (not shown) so that the air stream F’’ 1s sent to
another device or another facility and 1s not released into the open air.

When the temperature of the volume of liquid V 1n the enclosure 2 1s different from the
temperature of the gas stream F prior to its introduction into the volume V of liquid, heat
exchanges occur between the gas and the liquid by sensible heat and latent heat.

When the temperature TrLiguia 0f the volume of liquid 1s less than the 1nitial temperature
Thitiar of the gas stream F before its introduction into the volume of liquid, the gas stream F’ 1s
cooled. More particularly, the temperature of the outgoing gas stream F’ has been decreased and
may, for example, be substantially equal to the temperature Triguia of the volume of liquid. It
follows necessarily that the outgoing gas stream F’ from the device 1A has been dehumidified
with respect to the incoming gas stream F, the absolute humidity (weight of water per volume of
air) 1n the outgoing gas stream F’ being lower than the absolute humidity of the incoming gas
stream F.

Conversely, when the temperature Tiiguid 0f the volume of liquid 1s greater than the 1nitial
temperature Tmisal, the outgoing gas stream F’ 1s heated and may for example be at a temperature
substantially equal to the temperature Tiiquid Of the volume of liquid. It follows necessarily that the
outgoing gas stream F’ from the device 1A has been humidified with respect to the incoming gas
stream F, the absolute humidity (weight of water per volume of air) in the outgoing gas stream F’
being greater than the absolute humidity of the incoming gas stream F.

In some applications, the device 1A can be used to filter or clean up the incoming gas
stream F by passing said stream through a volume of liquid V. The device 1A can also be used to

condense or evaporate one or more compounds transported by the incoming gas stream F, by
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passing said stream through a volume of liquid V. Depending on the application, the temperature
of the volume of liquid may be higher or lower than the temperature of the incoming gas stream
F, or be substantially equal to the temperature of the incoming gas stream F. When the temperature
of the volume of liquid 1s substantially equal to the temperature of the incoming gas stream F, an
outgoing gas stream F’ 1s produced at the outlet of the device 1A that has not been heated or
cooled, but 1s substantially at the same temperature as the incoming gas stream F.

In the vanant 1n figure 1, the fan 60 makes 1t possible to create the gas streams F and F’
by suction. In another variant, the fan 60 may be connected to the intake opening 610a of the
1njection conduit 610, so as to create these gas streams F and F’ by blowing and not by suction.

Referring to figure 1, the device 1A comprises first means 7 for measuring a first
operating parameter Xou measured 1n the outgoing gas stream F’, and 1n this case 1n the exchange
enclosure 2 above the volume of liquid L.

The device 1A further comprises second means 8 for measuring a second operating
parameter Xi, measured 1n the incoming gas stream F’, and 1n this case 1n the intake pipe 611 near
the intake opening 610a of the injection conduit 610.

The device 1A also comprises electronic control means 9 which are capable, during
operation of the device, of automatically controlling the supply means 4 and the discharge means
> so as to automatically adjust the height h of liquid (or 1n other words the level of liquid) 1n the
exchange enclosure 2, generally depending on at least said first operating parameter Xoue and for
example at least one set value Xc¢

More specitically, the electronic control means 9 are capable of automatically controlling
the supply means 4 and the discharge means 5 to automatically adjust the height h of liquid in the
exchange enclosure 2 depending also on the second operating parameter Xin, and preferably
depending on the difference Xour — Xin (1n absolute value or 1n algebraic value).

For example, when Xou 18 greater than Xc, or when the difference Xou — Xin (1n absolute
value) 1s greater than Xc, the electronic control means 9 automatically control the supply means 4
so as to increase the level of liquid h 1n the exchange enclosure 2. Conversely, when Xou 1S less
than Xc, or when the difference Xou — Xin (1n absolute value) 1s less than Xc, the electronic control
means 9 automatically control the discharge means 5 in such a way as to reduce the level of liquid
h 1n the exchange enclosure 2.

In many applications, the pressure Piy 1n the gas stream F at the inlet of the exchange

enclosure 2 and/or the pressure Poy 1n the gas stream F’ at the exchange enclosure outlet 2 may
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vary 1n an uncontrolled manner, which in the absence of control means 9 automatically causes a
variation 1n the height h of liquid 1n the exchange enclosure 2 compensating for this variation in
pressure. This variation of the liquid height causes a change in the operating point of the device,
the exchange between the gas stream and the volume of liquid 1n the exchange enclosure being
detrimentally modified in an uncontrolled manner. Likewise 1n some applications, even if the
pressure Piy 1n the gas stream at the inlet of the exchange enclosure 2 and the pressure Poy of the
gas stream at the exchange enclosure outlet 2 are constant over time, it may be useful to be able
to vary the operating point of the device, and thus to be able to vary the level of exchange between
the gas stream and the volume of liquid, for example to make it optimal.

Thus, 1n a first embodiment, the first operating parameter Xou may be the pressure Pout
(Xout = Pout) 1n the treated gas stream F’ and the second operating parameter Xi, may be the
pressure P (Xin = Pin) 1n the incoming gas stream F, the first 7 and second 8 measuring means
being Pitot probes, for example.

By automatically adjusting the height h of liquid 1n the exchange enclosure 2 depending
on the pressure Pou, and more particularly the pressure ditference Pour — Pin, 1t 18 ensured that the
operating point of the facility, and therefore the quality of the exchange between the incoming air
stream F and the liquid 1n the enclosure 2, 1s always correct, regardless of Piy and Pou pressure.

In a second variant, the first operating parameter Xou may be the temperature Tour (Xout
= Tour) measured 1n the treated gas stream F’° and the second operating parameter Xi, may be the
temperature Ti (Xin = Tin) measured 1n the incoming gas stream F, the first 7 and second &
measuring means being in this case temperature probes.

In a third variant, the first operating parameter Xou may be the concentration Cour (Xout =
Cout) of a (chemical or particulate) component measured in the treated gas stream F’ and the second
operating parameter Xi, may be the concentration Ciy (Xin = Cin) of this component measured 1n
the incoming gas stream F, the first 7 and second 8 measuring means being in this case probes for
detecting this component.

By way of a non-limiting and non-exhaustive example in the case of the treatment of gas
streams composed of combustion fumes, 1n particular industrial fumes, the chemical component
may be nitrogen oxides (NOx), the volume of liquid in the exchange enclosure being used to
capture these nitrogen oxides. In other applications, the chemical compounds captured 1n the
liquid may be selected 1n a non-limiting and non-exhaustive manner from the following list: VOCs

(volatile organic compounds), SOx, PAH (polycyclic aromatic hydrocarbons), CO, CO2, NH3,
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and chloramines.

Figure 2 shows another device 1B of the invention, which differs from the device 1A of
figure 1 by the use of:

- first means 7° for measuring a first operating parameter (Xou) measured in the liquid

contained 1n the exchange enclosure 2;
- second means 8’ for measuring a second operating parameter (Xin) measured in the liquid
contained in the tub 3 outside the exchange enclosure 2.

In another variant, the first operating parameter (Xour) may be measured in the liquid
coming from the exchange enclosure 2.

In another variant, the second operating parameter (Xi,) may be measured in the new
liquid before 1ts introduction into the tub 3, and thus before its introduction into the exchange
enclosure 2, for example by being measured 1n the supply conduit 40 upstream or downstream of
the valve 41.

In the context of the invention, this first operating parameter (Xout) may be the concentration
(CLout) of a compound 1n the liquid contained in the exchange enclosure 2 and the second
parameter may be the concentration (CLiy) of this compound 1n the liquid outside the exchange
enclosure 2.

In the context of the invention, this first operating parameter (Xou) may be the pH (pHour)
of the liquid contained 1n the exchange enclosure 2 and the second parameter may be the pH (pHin)
of the liquid outside the exchange enclosure 2, the first 7° and second 8’ measuring means being
in this case pH measuring probes.

In an improved variant of the invention, in addition to adjusting the height h of liquid 1n
the exchange enclosure 2, the electronic control means 9 can also be designed, and for example
be programmed, to automatically control the valves 41 and 51 so as to allow a continuous or
discontinuous renewal of the liquid 1in the exchange enclosure 2, preferably during operation of
the device, depending on a parameter measured 1n the liquid of the exchange enclosure 2 or
coming from the exchange enclosure 2 and/or on a parameter measured 1n the new liquid before
its introduction 1nto the exchange enclosure 2, such as the pH of the liquid and/or the concentration
of a compound 1n the liquid and/or the temperature of the liquid, and/or depending on a parameter
measured 1n the incoming gas stream (F) and/or on a parameter measured in the outgoing gas
stream (F’), such as in particular the temperature of the gas stream or the concentration of a

component in the gas stream.
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Patentkrav

1. Anordning til fremstilling og behandling af en gasstrgm (F), hvilken anordning om{fatter et
udvekslingsrum (2), der har mindst en fgrste abning til udledning (2b) af en gasstrgm, midler
(3; 4) til tilfgrsel af en vaeske (L) til et hulrum, saledes at udvekslingsrummet (2) kan
indeholde et volumen (V) af denne vaske, hvor den fgrste abning til udledning (2b) fra
udvekslingsrummet er placeret under overtladen (S) af det veskevolumen (V), der er
indeholdt 1 udvekslingsrummet, midler (3; 5) t1l udledning af den vaske (L), der er indeholdt
1 udvekslingsrummet (2), og lufttekniske midler (6), der 1 funktion kan frembringe, ved
sugning eller udblesning, en indgaende gasstrgm (F) fra uden for udvekslingsrummet (2),
saledes at denne indgaende gasstrgm (F) indfgres 1 det vaeskevolumen (V), der er indeholdt 1
udvekslingsrummet (2), under overfladen (S) af vaskevolumenet, og hvor en udgaende
gasstrgm (F'), der behandles ved direkte kontakt med vaskevolumenet, stiger inde 1
udvekslingsrummet og udledes uden for udvekslingsrummet (2) ved passage gennem
udvekslingsrummets (2) udledningsabning (2b), kendetegnet ved, at den endvidere omfatter
forste midler til maling (7) af et fgrste funktionsparameter (Xou), der males 1 den udgaende
gasstrgm (F'), eller fgrste midler til maling (7') af et fgrste funktionsparameter (Xout), der
maler koncentrationen (CLout) af en bestanddel 1 den vaeske, der er indeholdt 1
udvekslingsrummet (2), eller som stammer fra udvekslingsrummet (2), eller som maler pH
(pHou) for vaesken, der er indeholdt 1 udvekslingsrummet (2), eller som stammer fra
udvekslingsrummet (2), og ved, at den omfatter elektroniske styringsmidler (9), der
automatisk kan styre udvekslingsrummets tilfgrselsmidler (3; 4) og udvekslingsrummets
udledningsmider (3; 5), saledes vaskehgjden (h) automatisk styres i udvekslingsrummet som

en funktion af mindst dette fgrste funktionsparameter (Xout).

2. Anordning ifglge krav 1, hvor det fgrste funktionsparameter (Xou) er det tryk (Pout), der
males 1 udvekslingsrummet (2) over vaskevolumenet, eller er temperaturen (Tour) pa den
udgaende gasstrgm (F'), eller er koncentrationen (Coyut) af en bestanddel 1 den udgaende

gasstrogm (F').

3. Anordning ifglge et hvilket som helst af de foregaende krav, der endvidere omfatter anden
midler til maling (8; 8') af et andet funktionsparameter (X;,) uden for den udgaende gasstrgm
(F'), og hvor de elektroniske styringsmidler (9) automatisk kan styre udvekslingsrummets (2)

tilfgrselsmidler (3; 4) og udvekslingsrummets (2) udledningsmidler (3; 5) for saledes
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automatisk at styre vaeskehgjden (h) 1 udvekslingsrummet (2) ligeledes som en funktion af

dette andet funktionsparameter (Xin).

4. Anordning ifglge krav 3, hvor anden malemidler (8) kan male det andet

funktionsparameter (Xi,) 1 den indgaende gasstrgm (F).

5. Anordning 1fglge krav 4, hvor det andet funktionsparameter (Xin) er trykket (Pia), der er

malt 1 den indgaende gasstrgm (F).

6. Anordning ifglge krav 4, hvor det andet funktionsparameter (Xiy) er temperaturen (Tiy) pa
den indgaende gasstrgm (F) eller koncentrationen (Ciy,) af en bestanddel 1 den indgaende

gasstrgm (F).

7. Anordning ifglge krav 3, hvor det andet funktionsparameter (Xi,) er koncentrationen (CLin)

af en bestanddel 1 vesken uden for udvekslingsrummet (2).

8. Anordning 1fglge krav 3, hvor det andet funktionsparameter (Xin) er veskens pH (pHin)
uden for udvekslingsrummet (2), og nermere 1 den nye vaske inden dens indigrsel 1

udvekslingsrummet (2).

9. Anordning ifglge et hvilket som helst af kravene 3 til 8, hvor de elektroniske
styringsmidler (9) automatisk kan styre udvekslingsrummets (2) tilfgrselsmidler (3; 4) og
udvekslingsrummets (2) udledningsmidler (3; 5) som en funktion af forskellen mellem det

fgrste funktionsparameter (Xout) 0g det andet funktionsparameter (Xin).

10. Anordning ifglge et hvilket som helst af de foregaende krav, hvor midlerne (3; 4) til
tilfgrsel af vaeske til udvekslingsrummet (2), der omfatter et reservoir (3) af vaeske (L), og

den nedre del af udvekslingsrummet (2) omfatter mindst én vaeskeadgangsabning (2a) og er

nedsa@nket 1 veskereservoiret (3).

11. Anordning ifglge krav 10, hvor vaskereservoiret (3) er tat tillukket, saledes at trykket

(Pin) 1 reservoiret (3) over vasken svarer til trykket 1 den indgdaende gasstrgm (F).
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12. Anordning ifglge et hvilket som helst af de foregaende krav, de elektroniske
styringsmidler (9) automatisk kan styre udvekslingsrummets tiltgrselsmidler (3; 4) og
udvekslingsrummets udledningsmidler (3; 5) for saledes at muligggre en kontinuerlig eller
diskontinuerlig fornyelse af vaesken 1 udvekslingsrummet (2) som en funktion af et malt
parameter 1 vaesken 1 udvekslingsrummet (2), eller som stammer fra udvekslingsrummet (2),
og/eller af et malt parameter 1 den nye vaske inden dens indfgrsel 1 udvekslingsrummet (2),
sasom for eksempel vaskens pH og/eller koncentrationen af en bestanddel 1 vaesken og/eller
vaskens temperatur, og/eller som en funktion af et malt parameter 1 den indgaende gasstrgm
(F) og/eller af et malt parameter 1 den udgaende gasstrgm (F'), sasom navnlig gasstrgmmens

temperatur eller koncentrationen at en bestanddel 1 gasstrgmmen.

13. Anvendelse af mindst én anordning ifglge et hvilket som helst af de foregaende krav til
fremstilling af mindst én gasstrgm (F'), der er behandlet ved passage af en indgaende

gasstrgm (F) 1 et veskevolumen, der er indeholdt 1 anordningens udvekslingsrum (2).

14. Anvendelse 1fplge krav 13 til filtrering og/eller oprensning og/eller atkgling og/eller

opvarmning af en indgaende gasstrgm (F).

15. Anvendelse 1fglge et hvilket som helst at kravene 13 eller 14 til behandling af en strgm at
en indgaende gasstrgm (F), der stammer fra en forbreending, eller af en indgdaende gasstrgm
(F), der indeholder industrielle rgggasser, og navnlig industrielle rgggasser ved hgj
temperatur eller en gasstrgm, der indeholder mindst €n af forbindelserne udvalgt fra fglgende
liste: Nox (nitrogenoxid), COV (flygtig organisk forbindelse), SOx (svovloxid), HAP
(polycyklisk aromatisk carbonhydrid), CO, CO2, NH3 og chloramin.
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