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~.heat” exchange devi ce, exchanger, sorption rotor;
ddsor,pt i on dehun i fyi ng roﬂmpjﬂﬁlmlnlmmmi\\\l\. " The I hventton relates o a
-hum dity and/ or heat exchange %1 e.g. a pl anger, a
sorption rotor, an adsorption dehumi di fying rot %ﬂ” ‘Eﬂ’mﬂmﬂm mEe, provi ded

wth humdity and/or heat exchange surfaces whi ssible to

i ntroduce humidity and/or heat into a fluid fl ow anti®®¥f2*t o renove them

therefrom and/ or to exchange said hum dity and/or heat between fluid
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to brindgkedons to a noderate tenperature and air-condition them In
addition, other industrial applications for humdity and/or heat exchange
devices of this type are also provided. Hum dity and/ or heat exchange
devices of this type that are knowmm fromthe prior art have the
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flows accunul ate, which ,leads to a considerable | 0sg in he eff] Ch ency of
Corresﬁaﬁﬂphélows, and with a coating with which the humidity and

exchange surfaces are coated and which consists of a zeolite

material and a bonding agent.

Humidity and/or heat exchange devices of this type are often used
to bring rooms to a moderate temperature and air-condition them.
In addition, other industrial applications for humidity and/oxr

heat exchange devices of this type are also provided.

Humidity and/or heat exchange devices of this type that are known
from the prior art have the disadvantage, in particular when
humidity is to be removed from a fluid flow or when a fluid flow
"is to be acted upon with humidity, that the adsorption process
and/or the desorption process which takes place or take place in
the humidity and/or heat exchange device, require(s) too much
time, as a result of which the capacities of such humidity and/or
heat exchange devices that are possible per se cannot be
realized. Furthermore, the surfaces of the coatings exposed to
the fluid flows often exhibit a roughness, the result of which
is that particles contained in the fluid flows accumulate, which’
leads to a considerable loss in the efficiency of corresponding
devices or often requires comparatively expensive cleaning and
maintenance measures. Moreover, there is often the difficulty
of fixing the coating to the material forming the structure or

the matrix of the humidity and/or heat exchange device.



devi ces or oft.en requires conparatively expensive cleaning and maintenance
neasures,; Mreover, there is often the difficulty of fixing the coating to
t'he material formng the structure ory the matrix of the hum dity and/or
heat exchange device. 2 Based on the aforenentioned prior art, the object
of the invention is to create a humdity and/or heat exchange devi ce,

e.g. a plate heat exchanger, a sorption rotor, an adsorption dehumdifying
rotor or the like, in which the aforenenti oned disadvantages are avoi ded
and, noreover, which can be produced with a conparatively |ow

techni cal /structural expenditure. According to the invention, this object
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the nano- zeolite according to the invention as a coating material, an
enl argenent of the s eC|f| c surface thereof ,is obtained, and, noreover,
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adsorption kinetics which are considerably increased in
comparison to zeolite materials known from the prior art can be
realized, the result of which is that the amount of adsorbed or
desorbed steam per unit of time is increased from which an
increased transfer of humidity results. By using the nano-
zeolite according to the invention as a coating material, an
enlargement of the specific surface thereof is obtained, and,
moreover, said nano-zeolite has a good adhesive capacity on
diverse surfaces when used with correspondingly suitable bonding
agents. The nano-zeolite used according to the invention as a
coating material has a quick regenerative power. As a synthetic
nano-zeolite, the zeolite material can be produced with a very
uniform particle size distribution. Depending on the selection
of the particle size distribution provided for the coating
material, the thickness of the coating can be adapted to the most
varied requirements. The result of the low particle size of the
synthetic nano-zeolite used according to the invention as zeolite
material is that the coating on its surface exposed to the fluid
flow or flows exhibits a very slight roughnéss, as a result of
which the correspondingly designed humidity and/or heat exchange
device 1s very resistent to contamination. The coatings
configured according to the invention can have a high packing
density, depending on the more or less uniform particle sizé

selected for the synthetic nano-zeolite. To apply the zeolite



material, the thickness of the coating can be adapted to the nost varied
requirenents. The result of the |ow particle size of the synthetic
nano-zeolite used according to the invention as zeolite material is that
the coating on its surface exposed to the fluid flow or flows exhibits a
very slight roughness, as a result of which the correspondi ngly desi gned
hum dity and/ or heat exchange device is very resistent to contam nation.
The coatings configured according to the invention can have a hi gh packing
density, depending on the nore or less uniformparticle size selected for
the synthetic nano-zeolite. To apply the zeolite - 3 material according to
t he i nwerttdwire lagcxquukting o ¢hehdénvertdienyasaadtert heat texdrmdgenisiirthaces,
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ate 'in order
to prowviedd igeol i ng energy on the other side of the same heat exchanger
plate, is distributed very wuniformy on the side of the heat exchanger

pl ate having the coating, so that there is a uniformdistribution of

cool i ngtf edee gplates iafs Blatackesh EHEIGINErSsidke opr PHedganwikEatthe

exchanges, i @ eacdbi@ingi tor mndi Stvidbutiioon ord gbdiatee hremihbe thaat 4 hat,
due to the coating of the invention, the |iquid drops, th%ﬂ s%rlﬁg%are
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havi ng d:henapdd gl e tihe drdenttiomprdAceds diod irgy ameatpantragesither
enbod rrseirge O];ft r‘\:enehursna(rzrillet yhgggl Cérxchanger plate, 1is distributed very
uniformly on the side of the heat exchanger plate having the
coating, so that there is a uniform distribution of cooling
energy over its surface on the other side of the same heat
exchanger plate. This uniform distribution originates from the
fact that, due to the coating of the invention, the liquid drops
which strike are distributed very uniformly over the side of the

heat exchanger plate having the coating of the invention.

According to an advantageous embodiment of the humidity and/or
heat exchange device of the invention, the mnano-zeolite is
selected such that it has a homogeneous pore size distribution
with a pore diameter of < 1.5 nm, preferably 0.4 nm. As a
result, it can be ensured that those molecules which, in certain
circumstances, can lead to odor problems in long-term operation
of the humidity and/or heat exchange device, cannot be absorbed
in the coating. However, water vapor can be absorbed
exceptionally well in the analogously formed coating or given off
by said coating. In this embodiment, the coating made from nano-
zeolite according to the invention can thus be used as an
especially suitable molecular sieve .in association with the

operation of humidity and/or heat exchange devices.

For the operation of analogously formed humidity and/or heat

exchange devices, it is useful if the thickness of the formed



heat exchange .device of the invention, the nano-zeolite is selected such
that it has a honogeneous pore size distribution wth a pore dianmeter of <
.5 nm- preferably 0.4 nm As a resulst,- it can be ensured that those

nmol ecul es which, in certain circunstances, can |lead to odor problens in

| ong-termoperation of the humdity and/or heat exchange device, cannot be
absorbed in the coating. However, water vapor can be absorbed
exceptionally well in the anal ogously forned coating or given off by said
coating. In this enbodi nent, the coating nade from nano- zeolite according
to the invention can thus be used as an especially suitable nolecul ar
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devi ce T%?g}ggy%.qpqﬁﬁgjqp(QE-@maJogously formed hum dity and/or heat
exchangé evices, it is useful if the thickness of the forned - 4 coating

formed according to the invention is 0.2 to 100, preferably 1 to 2 p
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the i nZaRiGE- O course, it is also possible to use the coating according
to

This impregnation can be carried out as long as or to such an
extent that - after drying - the material matrix of the
adsorption dehumidifying rotor consists of at 1least 30,
preferably 40 to 80% by weight of the nano-zeolite material

according to the invention.

Of course, it is also possible to use the coating according to
the invention if the material matrix of the humidity and/or heat
exchange device is made of other suitable materials, e.g.

aluminum foils, ceramic materials or the like.

A dispersion adhesive, e.g. acrylate brine, with an admixture of
perhaps colloidal silicon dioxide can be used as a bonding agent.
The corresponding bonding agent can also be advantageously used

in other materials forming the coating.

The invention will be described in greater detail in the

following with reference to embodiments.

In a first example of an embodiment, a humidity and/or heat
exchange device formed as an adsorption dehumidifying rotor is
provided with the coating according to the invention consisting
of a synthetic nano-zeolite having a particle size in the range
of 300 nm. A material matrix of the adsorption dehumidifying

rotor consists of a suitable paper material. To introduce the



the invention if the material matrix of the humidity and/or heat exchange
device.is nmade of other suitable materials, e.g. alumnumfoils, ceramc
materjals or the |ike. A dispersion -adhesive, e.g. acrylate brine, with an
adm xture of perhaps colloidal silicon dioxide can be used as a bondi ng
agent.  The correspondi ng bondi ng agent can al so be advantageously used in
other materials formng the coating. The invention will be described in
greater detail inthe following with reference to enbodinments. In a first
exanpl e of an enmbodi ment, a humdity and/or heat exchange device forned as

an adsorption dehum difying rotor is ,provided with _the coati ccor di ng
to the Havent¢ORednsi Pngth%f §a§9’n’f'ﬁét| maf I - £&ol iHHE h %?fpd Jﬁ?ﬂ’tl cle
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conventional zeolite materials, the zeolite mat er| al used for inpregnating
the material matrix of the adsorptlon dehum di f
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The specific surface of the nano-zeolite according to the
invention is larger than in other conventional zeolite materials.
The crystalline nano-zeolite forming the coating of the
adsorption dehumidifying rotor is comparatively uniform with
respect to its pore size and can be designed such that the
coating has a uniform pore size with a diameter of e.g. 0.4 nm.
Due to this design of the structure of the coating, it can be
ensured that the adsorption dehumidifying rotor is permanently
protected against accumulating odor-forming molecules, whereas

water vapor molecules can be easily absorbed and given off.

Due to the quick adsorption/desorption kinetics, the cooling
capacity to be installed for the operation of an adsorption
dehumidifying rotor of this type, in particular in tropical

climates, can be considerably reduced, namely up to about 50%.

After its coating, the adsorption dehumidifying rotor described
above has a uniformly smooth surface; as a result, it is not very

susceptible to possible contamination.
The coating can be variably formed with respect to its surface
chemistry. It can be applied by means of spin coating and dip

coating techniques.

Due to the small and uniform particle size, the coating has a



respect to its pore size and can be designed such that the coating has a
uniform pore size with a dianeter of e.g. 0.4 nm Due to this design of
t'he structure of the coating, it can Be- ensured that the adsorption
dehum difying rotor is permanently protected agai nst accunul ati ng
odor-form ng nol ecul es, whereas water vapor nolecules can be easily
absorbed and given off. Due to the quick adsorption/desorption kinetics,
the cooling capacity to be installed for the operation of an adsorption
dehum difying rotor of this type, in particular in tropical climtes, can
be consi derably reduced,,nanel¥ up to about 50% After its coating, the
adsor pvesy deFaa oFPSFhEl obBETaescAWed b abdVePRaSPR RS of M (11¥RBEEN
surfacegyrgscasresult, it is not very susceptible to possible

contam nation. The coating can be variably formed with respect to its
surface chemstry. It can be applied by neans of spin coating and dip
coati ng techpiquésacbydate phéyseml hndnd ooilloidapar anokpheuse siflhieonoat i ng
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di oxi deswhbehing egehdce- stabilized with sodiumions can be used as
bondi ng agent. Sorption rotors, whose material matrix consists of other
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of a paper material. Due to the small particle size | rel ativel higp
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described above in connection with an adsorption dehumidifying

rotor with a material matrix of a paper material.

Due to the small particle size, a relatively high packing density
is produced for the coating and, consequently, the layer
thicknesses can be comparatively slight. A layer thickness of
approximately 1 to 2 pu (10°m) is sufficient in the embodiment

described above.

Furthermore, it is possible to use the coating in e.g. plate heat
exchangers. When the coating consisting of the aforementioned
crystalline nano-zeolite is applied to a side of a heat exchanger
plate, it can be attained by this coating that the moistening
agent used to moisten this side of the heat exchanger plate is
distributed more uniformly on this side of the heat exchanger
plate, which is due to the fact that drops striking the coating
are distributed more uniformly due the structure of the coating.
As a result, uniform vaporization heat is required on the side
of the heat exchanger plate having this coating, which results
in that a fluid flow which flows past on the other side of the
heat exchanger plate is cooled as desired. 1In this application
of the coating also, the same or similar advantages as those
described in association with the adsorption dehumidifying and

sorption rotor can be obtained.



> thicknesses can be conparatively slight. A layer thickness of
agproxhnapely 1to2 ,a (10-6n) is sufficient in the enbodi nent described
above, Furthernore, it is possible to7use the coating in e.g. plate heat
exchangers. \Wen the coating consisting of the aforenentioned crystalline
nano-zeolite is applied to a side of a heat exchanger plate, it can be
attained by this coating that the noistening agent used to noisten this
side of the heat exchanger plate is distributed nore uniformy on this
side of the heat exchanger plate, which is due to the fact that drops
striking the coatin are distributed nore uniformy due the structure of
the co&tng. E A Ty dufy T Ghﬁ*orn1vaporization heat is required on the
side of the heat exchanger plate having this coating, which results in
that a fluid flow which flows past on the other side of the heat exchanger
plate is cooled as desired. In this application of the coating also, the
sane on .si mAl dnumddiidy eyel/ e hers eexelearde bedVi A as ol ali &2kt hadte
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-a bondi ng agent,” "characterized in that the zeolite aterial is f%¥n%9 as
humidity and heat exchange surfaces are coated and whic
consists of a zeolite material and a bonding agent,
characterized in that the zeolite material is formed as

synthetic nano-zeolite having a particle size of < 1000 nm.

2. The humidity and/or heat exchange device according to claim
1, wherein the nano-zeolite is selected such that it has a
homogeneous pore size distribution with a pore diameter of

< 1.5 nm, preferably 0.4 nm.

3. The humidity and/or heat exchange device according to claim
1 or 2, wherein the particles of the zeolite material are

present in a nano-crystalline form.

4. The humidity and/or heat exchange device according to any
one of the claims 1 to 3, wherein the thickness of the

coating is 0.2 to 100, preferably 1 to 2 u (10°°m) .

5. The humidity and/or heat exchange device according to any
one of the claims 1 to 3, the humidity and/or heat exchange
surfaces of which are made of paper materials and which are
impregnated with a suspension containing the synthetic

nano-zeolite.

6. The humidity and/or heat exchange device according to claim

5, which, after its impregnation with or in the suspension



» synthetic nano-zeolite having a particle size of < 1000 nm 2. The humdity
and/ or -heat exchange device according to claim 1, wherein the nano-zeolite
i% selected such that it has a honpgeneous pore size distribution with a
pore dianmeter of < 1.5 nm preferably 0.4 nm 3. The hum dity and/or heat
exchange device according to claim 1 or 2, wherein the particles of the
zeolite material are present in a nano-crystalline form 4. The humdity
and/ or heat exchange device according to any one of the clainms 1 to 3,
wherein the thickness of the coating is 0.2 to 100, preferably 1 to 2
(10-6m 5. The hum dity and/ or heat exchange device according to_any one
of the clai FEE3LH1EI gﬁ@ BT AP Y C amPoT 2 fieht Cex IRy E s G &Ced ®8F twhi ch
are nmade of 3papepre@tenbals aond whi cBoar ebyi npeeghat edfwi hhna-suspers on
cont ai ni ng %g%e§Xgﬁhetic nano-zeolite. 6. The hum dity and/or heat
exchange device according to claim 5, which, after its inpregnation with

or in the suspension R ' - contai ning the synthetic nano-zeolite,
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