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baslgeati ng ceilings, suspended cooling panels, etc.
whi ch sinul taneously form enclosure surfaces of a
room The heat exchange takes place by heat
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convection, one known approach (patent specification
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enclosure surfaces of a room. The heat exchange takes place by heat conduction,
convection and radiation. These constructions cause a room to be cooled but they can

and should not produce intensive air cooling as a result.

For the special application of cooling air by convection, one known approach (patent
specification DE 198 06 207 C2) s to dispose capillary tube mats in a predominantly flat
arrangement in a shaft so that the air circulation takes place between two vertically
spaced apart openings due to the differences in density between the air in the shaft and
that in the room. This also results in the concept of silent cooling. However, the heat

exchanger will only operate at an appropriately high vertical shaft height, the air flow is
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The disadvantages outlined above are avoided by the solution described in DPMA 103
13 384.4 (European patent application number 03016203.6), which is characterised by
plastic capillary tube mats disposed in a spiral shape and with a radial air inlet. The
disadvantage of this approach, however, is the large amount of space required due to
the cylindrical heat exchange geometry, which means that it can be used for air-

conditioning purposes in office and living spaces to a only limited degree.

In terms of practical applications, the known solutions outlined above are controlled on



the cylindrical heat exchange geonetry, which neans
that it can be used for air- conditioning purposes in
office and living spaces to a only limted degree In
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it should be possible to direct the flow in a thermodynamically conducive

arrangement;

- it should be possible to achieve intensive air cooling and air dehumidification due
to a high convective heat exchange at the surface of the heat exchanger
element;

- it must be possible to control output according to room temperature or according

to air humidity in the room;

- if the air cooling and air dehumidifying module is used in conjunction with a
cooling ceiling or with other cooling surfaces in the room, it must be possible to
control the temperature of the room actively and simultaneously also the air

humidity of the room.
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use mat packets with a core region which is identical to the pressure chamber for
distributing the air because this solution takes up a particularly small amount of space

and a priori results in a thermodynamically conducive counter-flow.

Other advantageous features of the air cooling and air dehumidifying module are the
arrangement of air distribution systems in the pressure chamber, the use of
displaceable air inlet fittings in the pressure chamber and the design of the housing,
which is conducive to introducing air into the room in a specific way depending on where

the module is disposed in the room. For example, a source air passage can be formed
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In %%‘faﬂtwquﬁ %W&Uﬁ@ea cogtpiete djoyaing d HisRenTsY Wity Apd if mat
pacfk%fs \Q@Hﬂ%r&)#é t¥fiord RRicAERWe Wedtdien F’Rﬂ@gur% dHanmHeR@RSembloyed,

advantage to install several fans and/or shaped
0”']6?’@85@9\}&'@%”?@ lbe YEHPF BECOEHEoPes PRt leas) gngp;anknpgglate 1S
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the mat packet in a foil with appropriate perforations
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the air.

The air flow distribution in the room to be air-conditioned can be further improved by

encasing the mat packet in a foil with appropriate perforations or an appropriate fabric.

One special option for improving performance, i.e. for cooling air and dehumidifying air,
is to use several mat packets disposed one after the other in the air flow in series,
comprising folded and/or wound plastic capillary tube mats which are connected in

counter-flow at the water end. To improve performance still further, several cold water
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consecutive mat packets may al so be provided. In
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surfaces in a special way, for exanple to cool warm
w ndow aor ceiling surfaces. To this end, the nopdu
in aflodssEbasyment eXpiaLAf elesied paﬁ@ﬁtseéﬂx%w%w%he pressure
charib&Nas ¥eeill of iHidh theksserRhiatEicd WARh Infest ﬁé&@ssaM%o esh glenlc
etc., to be conditioned, if necessary using the

a'%f‘*ﬂé@"tgoeﬁ@rt?ﬁ'@?fﬁ.’sl#r@ andfs haimididoelangg- and ai r
dehum di fyi ng nodul e may al so be used during periods
when it is necessary to heat the room by using hot
In qrderte imprpviisonditiensster Lsers gétiegpemdion ahpgt angiadysiglpgical point
of 4B, 4R, 8 oy At RO L R LB b £ 5ok A way. for
exau'onibltmaw wasmefindavhereflingsyifacest Tie thimenst, thathedules proposed by
i t ryd t '
thegi ﬁ r@?ﬁmﬁ%%ﬁ%?a’%dgs.oqgat alsﬂqré \gag g% ﬁ{ lg\?(y'tak\é% p{a{c:g%éong;gk\}\%béne, wall,
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The nmethod is al so designed to increase efficiency
fromthe point of view of primary energy use because,
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tenperature is used for the cooling ceiling, the room
is cooled with a | ow exergic flow - for exanple due to
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types of cooling ceilings. I'n the case of open cooling

etcdlei | i ngs and suspended cool i ng panel s, the anbient
air can expediently be drawn fromdirectly underneath

the room ceiling, i.e. via the cooling surface.
The method is also deS|gned to increase efficiency from the point of view of primary

energy use because, if the system is designed to operate at a low cold water
temperature - which causes dehumidification due to condensation of the water vapourin
the air as desired - and as high as possible a cold water temperature is used for the
cooling ceiling, the room is cooled with a low exergic flow - for example due to a high

proportion of ambient energy.

Special additional features are used which permit a practical and space-saving
deployment of the air cooling and air dehumidifying module in conjunction with different
types of cooling ceilings. In the case of open cooling ceilings and suspended cooling
panels, the ambient air can expediently be drawn from directly underneath the room

ceiling, i.e. via the cooling surface.
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proposed by the invention is to be fitted in large
roons or in individual roons with a cooling |oad
t is identical as a function of ti 1.4
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group of air cooling and ai% dehum di fying nodules in
conjunction with the co-operating cooling ceilings
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practi cal advanta% to adapt the nmethod so that an
deteriaipe theecaniirpariabiesSempaping dhesieertipmperajunsand air humidity of the
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not dehumdified wthin fixedly defined threshold

e . Li he '

Ong B R Qo RN fon (BB oL ot o BURE A Sstem which
is opetaiedin antcgatioolof espaated eighliGetdechtdnges.oom t enper at ur e

only and operate dehum dification of the air on a

passi ve basis so that the humdity of the room
In éridectausdveserfargel iy isndft priaoticap @dvdntage angeapthasmbtm 8o that an

al cul ati on of

d th
inaGNATANGE 1 § Barrls Bt RPpr B She Bars e Mg tdes of the
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witipr oduci ng opti num heat and physi ol ogi cal conditions
in the room This nay be achieved by using a
m cro-conputer, for exanple, which as a priority

An@tﬂ@f GPtRB FET RN BNyiIRE BTt BN eI 5£e re@ﬂat\é@ﬁ@fooﬁiteﬁ\perature only
nperature as close to that of the rqoom as possible
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rooﬁomldtme@fra@lel@wnh.ﬂ%Be&n.cdﬂawwﬁaé@amaeca@madoh%fm%hw&t loads
ceiling or suspended cooling panel. It may al so be
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cooling and air dehum difying nodule and the cooling

cei ling or suspended cooling panel in series
Of particular advantage in terms of economic use of energy resources is an automatic

control system based on the objective of minimum exergic operation whilst producing
optimum heat and physiological conditions in the room. This may be achieved by using
a micro-computer, for example, which as a priority operates energy consumption based
on water at a temperature as close to that of the room as possible and optimises the
power distribution between the air cooling and air dehumidifying module and the cooling

ceiling or suspended cooling panel.

It may also be of practical advantage to connect the water-end air cooling and air

dehumidifying module and the cooling ceiling or suspended cooling panel in series
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nodul e size and the ceiling®size, condensate can be
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fO”F‘E‘QHrt hegorinasurEaces chle 98Bhet ry resenbl ing a cuboid
shape Fig. 2 shows different schematic cross-sections
of the air cooling and air dehum difying nodule with

The jraention #fll BA fepiied ipf mereedetat bslﬁwmté refegenogdo examples of

emBB@ﬁ%ﬁ'ﬁ@ﬂlGQ@J@@fn the%‘r&mnés' s a schematic di agram of
he water-end, serial connection of the mat packets

|n3|de the air cooling and air dehum di fyi ng nodul e
of ffisedirecting the flow thernodynamcally with a high

proportlon of counter-flow, Fig. 4 is a schematic

vertlcal section through an air cooling and a|r
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Fig. 6 with a diagramillustrating an WO 2007/ 012344
PCT/ EP2005/ 008209 9 exanple where sealing bodies are

Figu888a schematic diagram of the water-end, serial connection of the mat packets
inside the air cooling and air dehumidifying module for directing the flow

thermodynamically with a high proportion of counter-flow;

Fig. 4 is a schematic vertical section through an air cooling and air dehumidifying
module with a mat packet with a core region which is used as a pressure chamber, and
a guide system for the air and water flow in counter-flow;

Fig. 5 is a schematic longitudinal section through Fig. 4;

Fig. 6 is a schematic vertical section through an air cooling and air dehumidifying
module with a mat packet with a core region, disposed horizontally in order to reduce

the fitting height;

Fig. 7 is a schematic longitudinal section through Fig. 6 with a diagram illustrating an



Fig. 8 is a schematic |ongitudinal section through an
air cooling and air dehumdifying nodule with a nat
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. Fi [ chemt I
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dersunsigiénicieohodolelwhege paisadraws froomthe mcmj fratn urderneathelry maahs of a
and the output is automatically controlled on the
basis of the roomtenperature (variant X may also be
replaced by variant Y); Fig. 13 is a schematic diagram
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the dispositigon of air cooling and air_ dehum dify
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2007/012344 PCT/ EP2005/ 0082
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air cooling and air dehumdifying nodule in

conjunction wth a suspended cooling panel, and air is
Figaridws a gighempti¢ hagraonf epnsil saelngeand alméeétampiéwagdnodule

do QoG] a suspended cooling panel is connected at the water end, and the

fan,

output is automatically controlled on the basis of the room temperature (variant X may

also be replaced by variant Y);

Fig. 13 is a schematic diagram of an air cooling and air dehumidifying module,
downstream of which a suspended cooling panel is connected at the water end, and the
output is automatically controlled on the basis of room temperature and the maximum

permissible room air humidity;

Fig. 14 is a schematic diagram illustrating the disposition of air cooling and air
dehumidifying modules in conjunction with an open cooling ceiling, and air is drawn from

the ceiling cavity;
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pressure exists in the pressure chanber 12 which is
hi gher than that in the room9. This is achieved by
Ex3Relegléti on of a fan 17, which renoves the air flow 19
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Example 2:

As illustrated in Fig. 2, the mat packets 1, 2 or 3 illustrated in Fig. 1 are disposed in a
housing 11, thereby forming a pressure chamber 12, from out of which the air flow 10
passes through the mat packets into the room 9 to be air-conditioned. Cold water is
circulated through the capillary tube mats forming the mat packet, so that the air flow 10
is cooled and also dehumidified (dried) when there is a drop below the dew point
temperature. Any condensate which drops out is collected in the condensate catchment
container 13, from where it is removed by known methods, for example by pumping it
out. An air pressure exists in the pressure chamber 12 which is higher than that in the
room 9. This is achieved by the action of a fan 17, which removes the air flow 19 from

the room 9 and conveys it into the pressure chamber 12.



characteristic, because several mat packets, for
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Exaropleidng ceilings or suspended cooling panels. The air

As |I‘L§Wal]e% |I SF| ar{dOFl %S%sfngt Cm#gﬁ%e{cﬁgp{ﬂf 58:{@)5 %%63 offers the

e conde sate ¢
possyiilén dfsusauhg theasire eagi@ss at aepressueashambér, 12A Thefadeamtage of this

vargfhisaPab s PEGHE wBtrlios GRS B ppe ERGTIT B indirsssioy the

cortnecmgg;l?ltaaﬂ 15a?daré iecalwigs blthQnmdfemﬁcailllgz opﬁmumfj(fcmhmé@w A
via baffle rfac 0 n a,funnel - shape
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integrated sealing bodies 21 to pr event | eakage fl ows

£xSf o conditioned air. It may al so be practical to
X?’HPsgate these if mat packets abut laterally with
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padLInt&ihd i aRfn Atled! sil @ and ke RoREEAARL catthfhent container 13
advant age of WD 2007/ 012344 PCT/ EP2005/ 008209 12
extends at least across the dimension 5. A different option is possible if the condensate
catchment container is of a smaller design, for example reduced to a gutter, and the
falling condensate is introduced via baffle surfaces disposed in a funnel-shaped
arrangement. Fig. 7 also illustrates an example of integrated sealing bodies 21 to
prevent leakage flows of non-conditioned air. It may also be practical to integrate these

if mat packets abut laterally with one another.

Example 6:

Fig. 8 to Fig. 10 illustrate details showing various dispositions of the fan or fans 17. The
air flow 19 out of the room 9 may enter from all sides of the housing in principle and
then be conveyed into the pressure chamber 12. The design of the fans 17 may be of

any known type, although roller fans and axial fans are preferred. The advantage of
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wth the air flow across a wi de intake surface. Fig.
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Thé Q(Eteé't%ps ih ttWe 88§ed loops are actuator valves in the cold water connectors in the
embodiment illustrated as an example. Generally speaking, however, other known
systems could be used, for example an adjustment of the temperatures or in the case of
controlling the output of the module 22, varying the throughput of air through the mat
packet, etc.. The separately acting humidity and temperature control circuits ensure that
the room is maintained in a predefined state. This results in a very high quality in terms

of the heat physiology to be obtained in the room 9 using simple means because the
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module 22 and the suspended cooling panel 25.

Example 9:

Another special solution which can be of advantage in many applications is illustrated in
Fig. 13. The air cooling and air dehumidifying module 22 and the cooling ceiling, in this
instance illustrated as a suspended cooling panel 25, are connected in series at the
water end and the same water flow circulates through them, and the room temperature
control system controls the water throughput, although the air dehumidification can still
be controlied within limits because an actuator 30, for example a blind, influences the
volume of air flowing through the mat packet. This variant is of practical advantage if

only the maximum air humidity is limited and a maximum of cooling power is to be



Fig. 13. The air cooling and air dehum difying nodul e
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passes out through the gap to the ceiling via the suspended cooling panel 25 so that the
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air flow into the room takes place outside of the area covered by the suspended ceiling
panel. The main occupied areas, for example the workplaces at desks, are disposed
underneath the suspended ceiling panel as a rule, where they will feel the heat and
physiologically pleasant effect of the radiation cooling, and the lateral outflow of cold air
does not have an unpleasant effect. The architectonic design of the suspended cooling
panel may be such that outflow areas of cold air occur close to the wall. These air flows
are then distributed in the floor region in the same way as with the tried and tested

source air intake.



action of the cooling surface 25. The air flow 23 to
be introduced back into the room passes out through
the gap to the ceiling via the suspended cool i nhg pane
25 so that the air flowinto the roomtakes place
WQRRM{MR344 the area covered by the suspended’(g'éﬁf?qpé/ooszw
panel . The main occupi ed areas, for exanple the
wor kpl aces at desks, are dilSposed underneath the
suspended ceiling panel as a rule, where the
Figf 6@ shQerthﬁéavm@r*rdntabﬁyg.lrbthsg%anqayafH}eeragmn%w@@t'etéfom the
air tcagllr{gagh@talr%hgﬁ%lf% nﬁagletf‘?vx}h%het%ﬂés 9%@'&%@&&0'&9 by
alr “does not have an unpl easant effect
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et eRBeCAR - SofRLLE Coare e g SR8 B R PR e as o
resuliecausingra seagpindaryi effechef radiationagoling foi thie robm. t ri ed and
tested source air intake. WO 2007/012344
PCT/ EP2005/ 008209 15 Fig. 16 shows the room air
Fig. N7 adtewk9an arrbhgermhent efftbe af codlimgrawaiamghtmaifyungl eodule 22

dw%lyghoilealipsgu%?e%@gdgggltr}%g)%g d%ﬁ@@@@p%{r}tf%l%lg gsybgnlachleve from

a coh@irdctign port besiewsDhé fim binélow 1%is Ardboiomghefubpert area of the

ont o passl ve suspen cool in nel] 25a - usin .
oot e D RO e a3 & PR eubBedell Sboe: Be spEParbg cqoiing
pafdl 28, arﬁ@ﬁié' ddvahRidsbiioRiche WP MEbieChif BRéctph syadhPdésRibed in

cooling for the room Fig. 17 shows an arrangenent of

copnestign with &ég.i19gnayBe #488d-dehuni di fyi ng nodul e 22
directly above the suspended cooling panel 25 which is
particularly easy to achieve from a construction
Expoplet12f view. The roomair flow 19 is drawn fromthe
Fldjﬁggrusﬁét%'%l P addinal RO & RfletdMepIE Qr&a’s&ht%belq (ﬁhﬁeét’oﬂ\%lth Fig.

own out directly above the suspended cool i ng
11p‘%ﬁ$@rj 025he aﬁwmmwa@ah@@g@aagxmal@ﬁéiowgtar?@d the Way itis air-

cordifi nﬁ'[e'g_jahr aq'é?%b[}gg %}ﬁﬁtﬁmd%ﬁﬁﬁ{dl ﬁ\% h{bdu%oﬁﬁethsoﬁnables a

used Fig.
hy@lemgeltyrmsloaﬁd aw@rrtal ot zﬂbet@ @teumteocm@eé%aﬁpl@ 0‘? which is defined

n t
sefERA BE Sl BT DB L Sty by RS s o Bpanie
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[ |
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circulating air mode. Another improved aspect of the method incorporates a control of
the external air volume flow 19a depending on the time of day, occupancy of the room

the quality of the room air, for example.



that this air flow undergoes a change of tenperature
and humdity and thus largely enters the roomas an
incomng air flow 23 which has been adapted so as to
, eve, the confortable roomair state as f '
“‘gg@g(f“d?%“ In addition to this, another air P?S)Td??ﬁ@%/ooszw
and air dehum difying nodule 22 may operate on the
basis of the known circul Ao ng air node. Another
Lis'(sg?rr?féed aspect of the nethod incorporates a control

ENSEYMBF™ai r vol une flow 19a depending on the
time of day, occupancy of the room the quality of the

roomair, for e | e. 007/ 012344
1 poemsssispbosShE MaackeLoTBed pEREhce numbers 1
2 D nBinsdreibaklly sebrithst prrkePREKEd b%@éf&l@l windlngyers 2
Di nensional |y stable mat packet fornmed by paralle

. Y : .
wi naingysipngliysiabie mat Irpcketalisraeddy Raralikdiwipdipgamthgpen core
par@b|d,=;,l wi nding with open core region 4 Wdth of the
mat packet 5 Hei %ht of the mat packet 6 Core region
of h ehthepaatqacket Capi || ary tube of the plastic

Capﬁéiéﬁ{%dw%t L Distributor or collection pipe

(so-c core of the plastic capillary tube mat 9
Roo@eretriegioaiof thef mahpadkel s supplied with cool ed and

dehupi.Ai fi j - - ' ow (atnosphere) for
fi l#?{h@éf&ﬁ%%p&éé%ﬁ%gﬁ&éh%@@%& tl%_l‘{)m%ul r flow through the
mat Dis&iblédr of tolkdstien pgpel(2olfeaket cores odfdnd plas{iacapibdary &ube mat

pressure higher than in 9 3 ndensat e cat.chment
Cor o Ree Carmieh acupe o o hE SRy EERTG anc
ai r9alehumrterinbiaintiowrtstogpigra) oo filing@iepressiliralohafber t he

cool . ei ling or suspended cooling panel 15 Cold
Ovat 'fﬂg‘gﬁprg?%lﬁﬁ“?h%a(g‘ﬁ cooling and air
11dehysuging yi ng nmodul e 15a Cold water return fromthe
120 %b128us it O SUSBRISSE G ik R

13 Condensate catchment container

w

O 0o N O O M

14 Cold water intake for the air cooling and air dehumidifying module
14a Cold water intake for the cooling ceiling or suspended cooling panel
15 Cold water return from the air cooling and air dehumidifying module
15a Cold water return from the cooling ceiling or suspended cooling panel
16 Cold water connecting line
17 Fan for conveying air into the pressure chamber 12 or the core region 6
18 Blanking plate of the mat packet
18a Blanking plate of the mat packet with air intake orifice
18b  Blanking plate of the mat packet with air intake orifice and integrated fittings for
directing the air with low pressure losses
19 Air flow from the room for filling the pressure chamber
19a External air flow (atmosphere) for filling the pressure chamber
20 Length of the mat packet
21 Sealing body to prevent leakage flows of non-conditioned air
22 Air cooling and air dehumidifying module

23 Cooled and dehumidified incoming air flow to the room



16 Cold water connecting line 17 Fan for conveying air
into the pressure chanber 12 or the core region 6 18
Bl anki ng pl ate of the nmat packet 18a Bl anki ng pl ate of
the _nat_ packet with air intake orifice 18b Bl ankin
W%?Qﬁ'ﬂ/é’l%ﬂ‘&t he mat packet with air intake or i FiCCekB{ly>/008209
integrated fittings for directing the air with | ow
pressure | osses 19 Air floWw’fromthe roomfor filling
the pressure chanber 19a External air flow
24(at9‘8§?§i%‘?‘é‘)"£’1"8 MBi1ling the pressure chanber 20
Lengtah @pentsvoliig ceiedcet 21 Seal i ng body to prevent
| eakage fl ows of non-conditioned air 22 Air cooling

25 andPugPendeh 6eR!@oMENRY nodul e 23 Cool ed and
derpyy dls‘usséndébcwauﬁg g@hél WilhoysskRetfligctiopom WO
2007/ 012344 PCT/ EP2005/ 008209 17 24 d osed cooling
26 cej TqrpReralise sprser dbbieira@Mcei | ing 25 Suspended cool i ng
27 PanglmRRe sehsRenerRdo6RP! i Ng panel with passive
function® 26 Tenperature sensor in the room 27
28 Hurfrefittojieston Hwrcaoting hetpubama Asctiom of igolreternfperatyiesthermostat)

29 P MBIRLIQ b Fepdnl R ER vy BT YARIRE R4 o pumicy
out(pygroatatia function of the roomhunidity (hygrostat)

30 tuator .system for. influencing_ the volune of air

30 S8t Rl Fera Ao i KEDRGAP b By b8 vof Incthét packet
PCT/ EP2005/ 008209 18 Clains 1 Air cooling and air
dehum di fyi ng nodul e conprising plastic capillary tube
mats for air-conditioning a room conprising
di stributor and collection tubes with



flexible capillary tubes extending in between, through
which water is circulated at a selectable
tenperature, characterised in that the capillary tube

haped to a conpact, dlnen5|onally
wd‘%cﬁre(ﬁrzgif 2; 3) by formng layers (1), leﬁgﬁoosmoszw

(2) without an enlarged interior or by W|nd| ng (3)
with a defined core region (6) so as to obtain a body
resenbling a cuboid, in Ehat one or nore mat packets
(1; 2; 3) are disposed i nC¥"MSusing (11) with

orifi ces so that a pressure chanber (12) is created,

t rro to be treated is
f FoRlgI3y %&Wm@&@ ’&Pd\"'Sr?Q"tpi'?y"gfﬂ'%‘ﬁ'PéaP'B%%t%@% mats

to t*éf—‘ AL dond@iRARgt 4 9669, camdrisingtdigfib@Br ahd Jdnewohl%es with
occurs out of respectively into the pressure chanbe

( 12exiblaFapidaty ibes extendineiitbetveepdiiorgl which waterds cwéated at

to gggeetrag%stgﬁ]%epléuﬁ,feer ence prevailing between the
pressure chanb (12) and room (9). 2. Air cooling and

ai rcmgtﬂrmeﬂyhrﬁgatrmdul e as clained in claim1,

Cha{h@%taérll%@?q{)é @at @Ehéﬁb‘”d @' dcogﬁ);{a%{l 'df?Hm%1 Jahggfé% Eﬁa!'&ﬁet

i's cause
in 2hd by &Emurrgela(yhvan(‘derb)( windindhéd) wmm)uaan qmia;gedurﬁemcrr or by

the n er sur.e ogeur ue to

t ne PR o 3rdaed so Ao @) SEEHIE oBRfLE o8 fpgeoing o

coo¢Mn@dand ai r dehum di fyi ng nodul e as clalned in
characteri sed hat_the height. (5) of th ,

c bl tieh gfig of SE Tl deekelni s D G AR & hoUsipg (1) with

COOJ)rthdﬂs @a ﬂwa@bbr&%ﬁ%fﬁirﬁb@r(‘@)@&éé@da@ viHicH Areslr fidw (19) to be

cl ai s characterised in that_seal i ng bodies

(21‘)’3%{?% '?J§%’Ef”1“8“§'é§?d PHNpRNSsQiURES EhanhP g oM (§ to be air-
or dgdnditn¥® 2QP7/ 012344 PCT/ EP2005/ 008209 19 pr event
bypass flows of non-conditioned air. 5. Air coolin

an dma*hat R oW Tiosgurroutpidesrectvely rréqthqpreqssaar%hqmw 12)

4, through the mat packet or packets (1; 2; 3) due to the pressure difference

prevailing between the pressure chamber (12) and room (9).

Air cooling and air dehumidifying module as claimed in claim 1, characterised in
that

the air circulation through the mat packet (1; 2; 3) is caused by a higher pressure
in the pressure chamber (12) than the air pressure in the room (9), and the

higher pressure occurs due to the fan (17) connected on the pressure side.

Air cooling and air dehumidifying module as claimed in claim 1, characterised in
that
the height (5) of the cuboid body is at least twice its width (4).

Air cooling and air dehumidifying module as claimed in claims 1 to 3,
characterised in that

sealing bodies (21) are used to seal the pressure chamber (12) in order to



characterised in that the orifices in the housing (11)
are slots, holes or perforations, for exanple. 6. Ar
cooling and air dehum di fying nodule as clained in the

, i claims, characterised in that a '

“(Eg(gq%%g%g%ange takes place due to the cont ac%ﬁ?&é@ﬁ%oszw
an air flow (10) and a capl | lary tube surface (7),
and at a Iow wat er terrperatl?re in the capillary tube
mats th @%a SO dri edtduetotheformatlon of
con%fg?ﬁ%ré YBHSS WP '?:%(h%%@' %4 @t op bel ow t he dew
poi nt at the capl Ilary tube surface (7). 7. Ar
C00 nd ai e dj f.yi ng mopdul e for. : :

5. F TA GRRaTDS Al 5 SR BURCUNG TR 5% (CRIREoibEiTRG! © 4
cl atWdracteidedGh@hased in that the permanent
di mensi onal stability of the mat packet (1; 2; 3) is
achihe\pgificesyin tee hausied &1 1)arasials. Aples 0,5|p§§‘pra@0m Aefegranmyle.
by using nenory effect, for exanple by a thernal
pre-treatnment. 8. Air cooling and air dehum difying

6. nodiir eobling and aic debiumidiminggnedule am daimet an thelprecadipgelaims,
of ért]aera e(;%%? iRg g ai nms, characterised in that several
mat ~ pac 1; 5 3) are connected in series one
af ter;om\ha@tlm heart eacharrge takesapibed duatd the coatzet etivebh awair flow

i,nprov. efficiency o he heat, exchanger .

v 94 R0 P oy Gee Siueps T8 ol f SrpHaire” Kpageite in the
in @awnirystub‘é @atsbre o s gried daelts th'@toelhatldiﬂ et cdrﬂd@nsation

a cold water, connectin an | d wat
out YV&ter C?‘i@ﬂ byga dy /saprbeé%%?hqgieéﬁe “é?‘rt Sé"ﬁe rdﬁ‘f‘?‘? ﬁkjrfacem
nodul e for air-conditioning a roomas clained in one
of the preceding clains, characterised in that the nmat

7. p ac,ﬁlépocelglp aRdtair c&ef@@nqﬁnfy@@g wedde rf@rgqlroqepr@g)onmg a room as claimed
posy tthgaﬁgeamgt&em@oa%ragtecé& iniRat hat the mat-free

core region assunes the function of thegg)ressure

chaWBd—”ref@@Q?nt vapensional| statlitwiof merméhp@@het 1P 3dis ashuened by

por Est e bl O3 it Y TR feoceost dasppre

si detharmat pre-tresdmme(®) nakes cont act WI t h t he
capillary tube surface (7) so that the
t her nrodynam cal | y conduci ve operating
8. Air cooling and air dehumidifying module for air-conditioning a room as claimed

in one of the preceding claims, characterised in that

several mat packets (1; 2; 3) are connected in series one after the other or in
parallel in the same air flow (10) to improve the efficiency of the heat exchanger
and dehumidification, and the water flow is directed in counter-flow by providing a
cold water inlet (14), a cold water connecting pipe (16) and a cold water outlet
(15).

9. Air cooling and air dehumidifying module for air-conditioning a room as claimed
in one of the preceding claims, characterised in that
the mat packet (3) with a defined core region (6) is positioned in the housing (11)
so that the mat-free core region (6) assumes the function of the pressure

chamber (12) and is filled with room air (19) by means of fans (17), and the air



characteristic, nanely the counter-flow, is achieved
with an outwardly lying water inlet (14) and an
inwardly lying water outlet (15). 10. Air cooling and

WK, {7 Ohe of clai me 1 Lo 4. char ach3rl EEREos209

10.

11!

12

13.

14.

that the pressure chanber (12), which nay be identi cal
to the core region (6), has? integrated fittings for

di [ i ng .t : i.r djsch .

et DA PelahiBao Ru §9aR T HehrE Lol ek ERYAE with the
di r eplleey dm@emi‘a@g (PN sd hieatusageermoapaarhicams cordducivli dperating
o AP EE hasshniel 1B Aeevo e gytgrdy bnoprater

to n?net gmraaataﬂrmﬁg@ly Iglnbh/@étert&ﬂle@(ﬁ)l ntake of the room
air can be flexibly designed depending on the

disp05|t|on of the nodule in the room which is

pr ?\l? ESAINY ey LHbEUB For Hr-Riridftionihg(d %Gﬁiszclaimed

/or using roller fans with rotatable hou3| ngs
A| rincoeldf elpimad taid cbitaghdrised inithatrodul e f or

o BEVIALLEPhARL (190 AU tlonl ) el e v
t o ihgnateg étings fari distpagisgdbe elrew‘ennh eneturetdmalsdlsérmrge into the
o83, o R O P Bl GRS o usage

ar r eorgitlomst s, sl otted passages or adjustable sl at
pl ates constitute preferred solutions in this
respect. 13. Air cooling and air dehum di fying nodul e

f or AicholrRNHdtdicde HignidifyirPibasle GoradinBshditionir ¥erddin 44€aimed
preceding clains, characterised in that the mat

pacRens slaimp IHo &, gbanactarisastie thali on (6) which may

si nMiglet ANRRUS! 3 thé 955ﬂwtehre(1@5 €aR %eflefimglgr%"d&%ndmg on the
fitted horizontally. . Air cooling a

dehdiRPesiian fdgharmaduie i me rapm. whiehiis Pf@fﬁ'fﬁ@'Y@CF'@wﬁ ygproviding

C' aé gﬁﬂ, .n'ﬂen 08n@br LRy PAIRF BisNBitlopitaBe holl&hast eri sed
07/ 012344~ PCT/ EP2005/ 008209 21 a housing

(11) can be di spensed with if using the mat packets

) LA 5000 AR 01 g e
in one of claims 1 to 6, characterised in that
the housing (11) is shaped to form special air passage elements on the surfaces
of the air passage into the room or is connected to such by known means, and
perforated plate arrangements, slotted passages or adjustable slat plates

constitute preferred solutions in this respect.

Air cooling and air dehumidifying module for air-conditioning a room as claimed
in one of the preceding claims, characterised in that
the mat packets (3) with a defined core region (6) which may simultaneously

form the pressure chamber can be fitted horizontally.

Air cooling and air dehumidifying module for air-conditioning a room as claimed

in one of the preceding claims, characterised in that



(18) and by a blanking plate (18a) with an air intake
orifice lying opposite. 15. Air cooling and air
dehun1d|fy|ng nodul e for air-conditioning a room as

in one of the preceding clains, characterised

“q ?P“f’ﬁ’étn‘l"he pressure chamber (12) is filledPSilYEP3095/908209

15.

16.

air flows (19) by neans of several fans (17). 16. Air
cooling and air dehunidifyiZg m)dul e for
air-conditioning a roomas claine ne i
pr R4S @ é?%ﬁsbe giRBeRRdAYl hslte'dﬁlﬂwhleﬁa%t %5%‘@&3)&' gefined
ar eoré Fégﬁ?h %%M‘@% cbﬂ,erefg% i§ él&ed by ﬁl@§n§ 33 clasul Blé}ﬂ(mg plate
pressure (12) in order to direct and def
t he 18} ang bbwblam.mgmla ed &) Wt amalr dntekeienfipei bneg ypﬁ@s'te
nodul e for air-conditioning a roomas clained in one
of the preceding clains, characterised in that the mat
pao‘kiecot(lillg apd a)dehsmedityingsead g far apesdnditianiad o robm, ast ¢laimed
per.f f Q he passage
ori'fi’C cesfﬂ%Bpr%ﬁ?gmé%Efmg cm‘%#tg}'rge%e H%ﬁtdl fying nodul e
f orthaipressare¢ianter iR Jds flnnﬂmercxohaairrﬁst (19) bpenezinstofieeveral

precedi clainms, characterised in that a constant,
authPr% ﬂgal ly controllable or controllable external
air flow (19a) is fed to the pressure chanber (12).

Air cooling and air dehum difying nodul e for

19.
ai rAEEPRINGIFBHiIATgeRuPidingsmedule fRrgir- ‘F"rﬁ‘dB‘ﬁ’Q'“@fa fOR@" as claimed

Pr &R AL 1 &‘e@'édm&t%%f@t&fa're?&gnhgd ihatatt he air _
circulation to the room(9) is e3|73ned so that air is

bl cthepedtriecasrdrecidied bgiwepetadIfgn (1 Mdomes ¢ 7)pard theepressure
SUSH pr%eeqlg%’)%'o%r@@ﬂﬁé&féa%%}lecﬁﬁe Pabwt heir surface

tenperature i s reduced r coo I ng “and air
dehum di fyi ng nodule for air-conditioning a room as
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18.

19.

20.

the’n@oamﬂmee;brkeeedingcmnm$emar2dten$ed irctati ng and air

gﬁm di tfp%iﬁkneg I({EES# ,g ﬁfggerF%ié%l% ﬁg cle:rtﬁ;%%ﬁigl %%e p&rforatichs of which

c hacrcmstlte;[é thedhii pasishgé orifices.

Air cooling and air dehumidifying module for air-conditioning a room as claimed
in one of the preceding claims, characterised in that
a constant, automatically controliable or controllable external air flow (19a) is fed

to the pressure chamber (12).

Air cooling and air dehumidifying module for air-conditioning a room as claimed
in one of the preceding claims, characterised in that

the air circulation to the room (9) is designed so that air is blown onto surfaces,
preferably windows or passive suspended cooling panels (15a), so that their

surface temperature is reduced.

Air cooling and air dehumidifying module for air-conditioning a room as claimed

in the preceding claim, characterised in that



one or nore air filters and/or air humdifiers are
integrated in the air path through the air cooling
and air dehum difying nodule. 22. Air cooling and air
y|ng nodul e for air-conditioning a pl
wdjfdh"}ml |n one of clains 1 to 16, char acterlﬁngf\ﬁ)yooszw

that the power regul ation Q)f the air cooling and air
dehum difier nodule (22) tdkes place on the basis of

[ t tiable water flow
anotlﬁ%raggénqe |abtpgaq%§9vg\?ﬁ (Stnaégbj %I r through the mat
packet (1; 2; 3). 23. Air cooling and air

m di fyi ng nodule.for air ondlt on a room as .
TG g A G i ba R MR grn b S damed
l n m Ak of i Fretedihg erirdd i ocHdrhoretiBet e thart packet (1;
2; 3) is caused by a lower pressure in the @ressu e

¢ hafisar MOre piTHigs anAler AT hUBHESars 2Ee INtearpigdin mAr@ath through

an‘ihéBir%ooﬁ’r@é‘rﬁ@al‘#H@h&rﬁldﬁf%ﬁgfﬂ%ﬂulé hat the fan (17) is
connected at” the suction éen 24. Air cooling and air

dehum di fyi ng nodule for air-conditioning a room as

22.iC|na%\|EP(§t>l|n nQ 25 ﬁhuﬂkﬁfyﬁgﬁrﬁé&&%&r% Jﬁ‘amo%@%%@{éé&&med

at t e mat
/ an@ndloépkasesﬂ|t@16h®draqmrlsgd(mll)atso that the air

2. "B R T R BB B el S 22 tokes
c oqilade @ tlhg@ﬁdlstdge vammd ?/arer aémm%’rdltmeé \aoable walér.flod and/or a
coo ai r _dehum nodu r

o R Fo e pooeudh HePabeeckel (haedbr e

pr eceding clains, characterised in that the nodul e

4’ is also able to assume a heating function by
23 ‘usi @CQ@'PSrandtaéf rﬁ?@PHt'(Ueré@ rapde fariad- 9%‘9!%08!"19 aroom as claimed

teﬁﬁ%@tdﬂr?e pr%@eleVSEBﬂﬂs qha“&t@ﬂs@@u@lﬂatcom ing and
air dehum difying dule for air-conditioning a room

as tbe alrn‘aéaulavprtuhmq@ the mat packed (i2ad} is cpgsad hyna loler prgesure
ZOQZ/tRé%fhésg.uPQAaﬁﬁggﬂ %%Og% éﬁpﬁe*é@ur%' ih tﬁQ?{;érﬁggﬁ%d this

air dehu espective o
spardcyrs dueb@athe (fm:,t ﬂ’zﬁﬁéhft fae (4 6bisicagneded phigpe suction end.
irrespective of its construction type (24; 24a; 25),
constitute a control unit for air-conditioning the

24.r ooNr ¢@lingand airttehpovdfyingf modiie faiair-aoditionggardos as claimed

denUYLdick HdgetBEHY Glalits, CHAFAReti€a FPuidat the desired
the mat packet / the mat packets (1; 2; 3) is / are disposed in the housing (11) so
that the air circulation through the mat packet / mat packets (1; 2; 3) is caused by

density differences between the cooled air and the room air at reduced power.

25.  Air cooling and air dehumidifying module for air-conditioning a room as claimed
in one of the preceding claims, characterised in that
the module (22) is also able to assume a heating function by using water

temperatures above the room air temperature.

26. Method of using an air cooling and air dehumidifying module for air-conditioning

a room as claimed in claims 1 to 24, characterised in that



value of the roomair humdity is preserved and the
power of the cooling ceiling is controlled so that
the desired value of the roomtenperature is

: 27. Method of using an air cool
B gliod %f@yl i P%/EP?OO% Y008209

27

28

29.

30.

g modul e for air-conditioning a 100
clainmed in claim 25, characzt}erlsed in that the alr
cooling and air dehum di fyi'ng nodul e (22) and the
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Method of using an air cooling and air dehumidifying module for air-conditioning
a room as claimed in one of claims 25 to 27, characterised in that

the air cooling and dehumidifying module (22) and the cooling ceiling (24; 24a) or
the suspended cooling panel (25) are structurally connected to one another

and/or form a structural unit.

Method of using an air cooling and air dehumidifying module for air-conditioning
a room as claimed in one of claims 25 to 27, characterised in that
the room temperature and/or the room air humidity is controlled for a defined

room zone or for a group of rooms.
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based on the premise of maintaining the room temperature.

35. Method of using an air cooling and air dehumidifying module for air-conditioning
a room as claimed in one of claims 25 to 33, characterised in that
the dehumidifying power of the air cooling and dehumidifying module (22) is
automatically regulated or controlled as a function of the signal of one or more
humidity sensors and/or temperature sensors which are installed in conjunction
with the cooling ceiling (24; 24a) and/or the suspended cooling panel (25) so that

condensation is prevented on the cooling ceiling.
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the cooling ceiling (24;24a) and/or the suspended cooling panel (25) is
connected downstream of the air cooling and dehumidifying module (22) at the
water end, and the cold water return (15) from the air cooling and air
dehumidifying module corresponds to the cold water intake (14a) for the cooling

ceiling or for the suspended cooling panel.

Method of using an air cooling and air dehumidifying module for air-conditioning
a room as claimed in one of claims 25 to 36, characterised in that

the air cooling and dehumidifying module (22) operates in combination with other
room cooling surfaces, the output of which can be automatically regulated and/or
controlled, for example flat room dividers or wall surfaces, in addition to or

instead of cooling ceilings.



