"hum dity and/ or heat exchange device e.g. a plate heat exchanger, sorption
rotor, adsorption dehumdifying rotor or the |ike" The invention relates to
a hum dity and/or heat exchange device, e.g. a plate heat exchanger, a
sorption rotor, an adsorption dehumdifying rotor or the |ike, provided
with humdity and/or heat exchange surfaces which make it possible to

I ntroduce humdity and/or heat into a fluid flow and/or to renove them
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Hum dity addker heat exchange devices of this type are often used to bring
rooms to a noderate tenperature and air-condition them |In addition, other
i ndustrial 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 kﬂ'ﬁ%lnfréﬁﬁ’hbﬁer@lé.ﬂés ad ahm:'.utiezydaﬁa;dmanhege exchiragd id=utiare , when
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Rumidity and/or heat exchange devicep of thig type are often used
to ‘bring rooms to a moderate temperature and air-condition them.
In addition, other industrial applications for humidity and/or
heat exchange device= of this type are also provided.

Humidity and/or heat exchange devices of this type that are known
from the prior art have the disadiantage, in particular when
humidity is to be removed from a flhid flow or when a fluid flow
is to be acted upon with humidity, that the adsorption process
and/ox the desorption process which takee place or take place in
the humidity and/or heat exchange 3device, require(s) too much
time, as a result of which the capadities of such humidity and/or
heat ezxchange devices that are possible per se cannot be
realized. PFurthermore, the surfaces of the coatings exposed to
the fluid flows often exhibit a rdughness, the result of which
is that particles contained in the tluid flows accumulate, which
leads to a considerable loss in thé efficiency of corresponding
devices or often requires comparaﬁively expensive cleaning and
maintenance measures. Moreover, there is often the difficulty
of fixing the coating to the matexial forming the structure or
the matrix of the humidity and/or heat exchange device.



of fixing the coating to the material formng the structure or the matrix
of the humdity and/ or Meat exchange de%i e. 2 Based on the aforenentioned
prior art, the object of the invention is to create a hum dity and/or heat
exchange device, e.g. a plate heat exchanger, a sorbtion rotor, an
adsorption dehumdifying rotor or the like, in which the aforenentioned

di sadvant ages are avoi ded and, noreover, which can be produced wth a
conparatively |ow technical/Structural expenditure. According to the
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results. By using the nano- zeolite according to the invention, as a coating
material, an enlargenent of the specific surface thereof is obtained, and,
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requi r enBRSIEEREY esk,ﬂneiufcs heWhmhpaED:ﬁ:cl egisidegfaktllye 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 fthe nano-
zeolite according to the invention as a coating material, an
enlargement of the specific surfacé thereof iz obtained, and,
moreover, said nano-zeolite has a good adhesive capacity on
diverse surfaces when used with cormespondingly suitable bonding
agents. The nano-zeolite used acedrding to the invention as a
coating material has a quick regenerative power. As a synthetic
nano-zeoalite, the zeolite material can be produced with a very
uniform particle size distribution., Depending on the selection
of the particle size distributioh provided £for the c¢oating
matexrial, the thickness of the coating can be adapted to the most
varied requirements. The result of the low particle size of the
aynthetic nano-zeolite used,accordiﬁg 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 correspondingly designed humidity and/or heat exchange
device 1s very resistent to cohtamination. The coatings
configqured according to the inventiion c¢an have a high paﬁking
density, depending on the more or less uniform particle sizé
selected for the aynthetiec nano—zeblite. To apply the gggl;tg



synt heti c nano-zeolite used according to the invention as zeolite material
Is that the coating on its surface exposgd-to the fluid flow or flows
exhibits a very slight roughness, as a result of which the correspondingly
designed hum dity and/or heat exchange device is very resistent to

contam nation. The coatings configured according to the invention can have
a high packing density, depending on the nore or |less uniformparticle size
selected for the synthetic nano-zeolite. To apply the zeolite s material
according to the_invention 4s a coating to the humdity and/or heat
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uniformly on the side of the heat exchanger plate having the
coating, so that there is a unifdrm distribution of cooling
enerqgy over its surface on the oﬂher gside of the same heat
exchanger plate. This uniform distribution originates from the
fact that, due to the coating of the invention, the liguid drops
which strike are distributed very uriformly over the side of the
heat exchanger plate having the coaking of the invention.

According to an advantageous embodiment of the humidity and/or
heat exchange device of the invention, the nano-zeclite is
selected such that it has a homogepeous pore size distribution
with a pore diameter of « 1.5 nm} preferably 0.4 nm. Az a
result, it can be ensured that thos¢ molecules which, in certain
circumstances, can lead to odor prdblems in long-term operation
of the humidity and/or heat exchangk device, cannot be absorbed
in the ceating. Howevef, 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 inventipn can thug he used as an
especially suitable molecular sigve in association with the
coperation of humidity and/or heat é¢xchange devices.

For the operation of analogously formed humidity and/or heat
exchange devices, it is useful 1f the thickness of the formed



with a pore dianeter of < 1.5 nmpreferably 0.4 nm As a result, it can be
ensured that those nol ecules which, in cegtain circunstances, can lead to
odor problens in long-termoperation of the hum dity and/ or heat exchange
devi ce, cannot be absorbed in the coating. However, water vapor can be
absorbed exceptionally well in the anal ogously fornmed coating or given off
by said coating. in this enbodinent, the coating nade from nano- zeolite
according to the invention can thus be used as an especially suitable

nol ecul ar sieve in association with the eration of humdity and/or heat
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coating formed according to the invention is 0.2 to 100, preferably 1 to 2
(lo-6m . An especially advantageous enbodi nent of the humi dity and/or heat
exchange déwi espactaldy mpvantdredun embodimestobt diteetiumildany andbeptlient
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if the material matrix of the humdity and/or heat exchange device is nade
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This impregnation can be carried olit as long as or to such an
extent that - after drying - the material matrix of the
adsorption dehunidifying rotor ¢onsists of at least 30,
preferably 40 to 80% by welght of the nano-zeclite material
acoording to the invention. |

Of course, it is also possible to hise the coating according to
the invention if the material matrik of the humidity and/or heat
exchange device is made of othe# guitable materials, e.g.
aluminum foilg, ceramic materials dr the like.

A dispersion adhesive, e.g. acrylatp brine, with an admixture of
perhaps colloidal silicon dioxide can be used as a bonding agent.
The corregponding bonding agent cam 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 adsoyption dehumidifying rotor is
provided with the coating according to the invention consisting
of a gynthetic nanc-zeolite havingva particle size in the range
of 300 nm. A material matrix of the adsorption dehumidifying
rotor consistes of a suitable papex material. To introduce the



alum numfoils, ceramc materials or thegike. A dispersion adhesive, e.g.
acrylate brine, wiwth an adm xture of perhaps colloidal silicon dioxide can
be used as a bonding agent. The correspondi ng bondi ng agent can al so be
advant ageously used in other materials formng the coating. The invention
wi ||l be described in greater detail in the following with reference to
enbodi nents. In a first exanple of an enbodi nent, a humdity and/ or heat
exchange device fornmed as an adsorption dehum difying rotor is provided
with the comeTrRp@cEo? didgEeo the imseatizh doasisxi ngf otha sydefepiéon
nano- zeol i d&nlipdd N8, g)arrtdtQJxe s'tiaa Iadéaﬁgfﬁaﬂe dé}{un%.qﬁm ng FREeH ais
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conparison to conventional zeolite materials, the zeolite material used for
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lazorgér é?xan in other conventional zeclite materials.
The crystalline nano-zeclite forming the coating of the
adsorption dehumidifying rotor is comparatively uniform with
ragspect te 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 structulde of the coating, it can be
ensured that the adsorption dehumiéiifying rotor is permanently
protected against accumulating odo!r-forming molecules, whereas

water vapor molecules can be easily absorbed and given off.

Due to the quick adscorption/desorption kinetics, the cooling
capacity te be installed for the' cperation of an adsorpticn
dehumidifying rotor of this type, in particular in tropical
climates, can be considerably reduged, namely up to about S50%.

After its coating, the adsorption gehumidifying rotor described
above has a uniformly smecoth surfack; as a result, it is not very
susceptible to possible contaminatpon.

The coating can be variably formed with respect to its surxrface
chemistry. It can be applied by means of spin coating and d4ip

coating technigques.

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



Due to this design of the structure of the coating, it can be ensured that
the adsorption dehumdifying rotor is peréhenently protected agai nst
accurul ati ng odor-form ng nol ecul es, whereas water vapor nol ecul es can be
easilt absorbed and given off. Due to the quick adsorption/desorption
kinetics, the cooling capacity to be installed for the" operation of an
adsorption dehumdifying rotor of this type, in particular in tropical
climates, can be considerably reduced, nanely up to about 50% After its

coating, t d i ) dif.vi r r .descrj veah unifarmy
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surface chemstry. It can be applied by Means of spin coating and dip
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agent. Sorption rot ose material matrix consists of other materials,
e.g. of alumnum can also be provided with the aforenentioned coating,
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rotor with a material matrix of & gaper material. ‘

Due to the small particle size, a relatively high packing density
is produced for the coating and, conseguently, the Ilayer
thicknesses can be comparatively slight. A layer thickness of
approximately 1 to 2 4 (10°m) is lﬁfficient in the embodiment

daescribed above.

Furthermore, it is possible to use qhe coating in e.g. plate heat
exchangers. When the coating consfisting of the aforementicned
crystalline nano-zeolite is applied to a side of a heat exchanger
plate, it c¢an be attained by this ¢oating that the moistening
agent used to moisten this side of' the heat exchanger plate is
distributed more uniformly on thisd side of the heat exchanger
plate, which is due to the fact that drops striking the coating
are distributed more uniformly due Fhe structure of the coating.
As a result, uniform vaporization heat is reguired 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 same or similar advantages as those
described in association with the adsorption dehumidifying and
sorption rotor can be obtained.



descri bed above. Furthernore, it is possihle to use the coating in e.g.

pl ate heat exchangers. Wen the coating consisting of the aforenentioned
ecrystalline 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 coating are distributed nore uniformy due he structure of the
coating. AsXT &N (T @Enilfd A MaHorization heat is required on the side of
t he heat exchanger plate having this coating, which results in that a fluid
fl ow 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 or
simlar advdant agednas dihgs endjesclidmd excleaspeiddviorne wid hyt he plisos dteon
dehum difying a Llon,r t ai,ne
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characterized in that the zeblite material is formed as
gynthetic nano-zeolite having b particle size of <« 1000 nm,.

2. The humidity and/or heat exchahge device according to ¢laim
1, wherein the nano-zeolite i3z selected such that it has a
homogeneous pore size distribytion with a pore diameter of
< 1.5 nm, preferably 0.4 nm.

3. The humidity and/or heat exchahge device according to claim
1 or 2, wherein the particles of the zeolite material are
présent 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 (107°m).

5. The humidity and/cr heat excHange device according to any
one of the claims 1 te 3, the ?.-anidity and/or heat exchange
surfaces of which are made of paper materials and which ars
impregnated with a suspensipn containing the synthetic
nano-zeolite. '

6. The humidity and/or heat exchange device according to claim
5, which, after its impregnatiion with or in the suspension



1, wherein the nano-zeolite is selected sych that it has a honpgeneous pore
size distribution with a pore dianeter of < 1.5 nm preferably 0.4 nm 3..
The humi dity and/or heat exchange device according to claim 1 or 2, wherein
the particles' of the zeolite nmaterial are present in a nano-crystalline
form 4, The hum dity and/or heat exchange device according to any one of
the clains 1 to 3, Wierein the thickness of the coating is 0.2 to 100,
preferably 1 to 2 p (10-6m. 5. The humidity and/or heat exchange device
accordi ng to anfFond@dngma keeckuniiBetlc m@notrokitig diqopsdmd/opthahtleast

exchange surfaces ofraiechrane tpderef BaRerpPBiEighs and WMGH. ASiite
i npregnated with a suspension containing the synthetic nano-zeolite. 6. The

hum dity and/ or MedAE hange device according to claim 5, which, after its
i npregnation with or in the suspension - 8 containing the synthetic
nano-teolite, c IS fs I t, 30 eferably. 40 80% py. j
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acrylate brq.nes, to which colleidal Si0, can be added.





