Met hod for cooling an airstream Technical field of the invention The
present invention relates to an apparatus for cooling an airstream and has
the features of the preanble of claiml. Prior art Dehum di fying systens

are kn i icloms tic technology. Here it is possible to use an apparatus
as di S%M%ﬁg&%lﬂlﬁom an airstreamflowi ng through a first
cavity, humdity is extracted via a water-perneabl e and/or water

vapour -haeddicd pEpiamtiol’r i or to the heat exchange with the airstream
to be cooled and the dehum dified return airstream a liquid is then added
t o t hi sthedepept iaventipngelatesio paserpraths & geelingan yiwcanpadthanherieatures obf t he
return gai ' ream of the heat exchanger (evaporative cooling). EP O
959 SO%H%?%%ﬁqiggee@sﬁgﬁféloﬁpti on plate heat exchanger, whose dilute sorbent is
coll ected by neans of a conplex procedure, reprocessed (desorption by
heat i n@ramdrtsubsequent cooling) and then passed back to the plate heat

exchangqer . 03/ 091632 di,scl oses a dew poi nt condenser, jn which two
ai r st " iy VIR PYRIRHHS KNGV IR ?me%w&ﬁﬁw%ymﬁﬂeﬁ PpoptRledy yies, vat er
is abs %F)Bﬁgtug Ih@mSEﬂage&)WEpllrﬁtlr(%_@nFﬂoﬁl ﬁlh&?étlleﬁﬁleﬂ[&iring tﬂ)ﬂ‘aﬁg’fﬁﬁﬁt %aﬁﬁ?t' ng of

the wal I and fed back t'o the nmedi um by evaporation. This results I'n

cool i ndwofidithes eatrheied siarasyateraperbzshbledind foe watdr vapdus-permebl @88 mbeser Phaes a
coolin nd heating apparat us conprisin central h exchanger. At the
out ! et 2o BRAEScbARRRR IR R n SR bbie o it OEnpOiied SET BoRFaR: A ch

f ur t henigaRpis Shent di8cd UPPiVretin air bhE eV St Bl drd&ab Mwériné Retphealked thder eby.
In the prior art apparatus, water is added to the spent conpartnment air so
as to déesm jirstigpaupstieas Pl thsdepegehagehtavgeqratiowelinekam of the heat
exchanger, nore water is added to the return air, advantageously by neans
of an qjxpa(? WY 8 t ' I ng
section o 9%%%6%%8@??6%6%??@{?&élﬂggr{e\ﬁteﬁé%gg%%Iwgl%g‘ﬁﬁust% %8&%\2 é(?%ggjﬁi)ynsi ng
on t he noaak bHg caaplek proeiuhepoeeised §desciption by hiestirgpdrdetbsduaitdoblng)ecycl ed
to the eygporatiyv ad. An_exiernal water supply is also present. US

2005/ 058O AR st DBE fohe Pty Fat §hPUPEtus as US 6, 434,963, in which water

isinjected into the return air above the heat exchanger, thus causing the
val I's afotd3end18at dR¥RI&I&HW bOinPEondenser, in which two airstreams are guided past a

heat-conducting wall. In the process, water is absorbed from the one airstream in a unilateral

hygroscopic coating of the wall and fed back to the medium by evaporation. This results in

cooling of the other airstream behind the wall.

US 6,434,963 describes a cooling and heating apparatus comprising a central heat exchanger.
At the outlets of the heat exchanger, a closed cooling circuit is provided which further cools
the supply air, the return air being further heated thereby. In the prior art apparatus, water is
added to the spent compartment air so as to cool it upstream of the heat exchanger.,
Downstream of the heat exchanger, more water is added to the return air, advantageously by
means of an evaporative pad, before the return air passes through the heating section of the
cooling circuit. On the supply-air side, water condensing on the cooling section of the cooling
circuit is collected and is recycled to the evaporative pad. An external water supply is also

present.

US 2005/056042 describes a similar apparatus as US 6,434,963, in which water is injected
into the return air above the heat exchanger, thus causing the walls of the heat exchanger to be
wetted. Collecting the water below the heat exchanger permits a partial water cycle, with the

exception of the water vapour remaining in the return air.

P364W0O English translation




wetted. Collecting the water bel ow the heat exchanger permts a partial
wat er cycle, with the exception of the water vapour remaining in the
return air. P364WO English translation?2"- Description of the invention

Based thié rlj L.art,. t he object of the invention is to inprove an
appar a?@%&gpﬁg%—@y&%_—ﬁ%%ti oned at the outset in such a way that wholly or
parti alBascg6h this pibt &t,8R¢ oljp@IAthORv&itichSto RRREY A patatisitRbypenabl ed.
This object is achieved by an apparatus having the features of claimand of

cl ai m 4nentigued ptha gripet i shelt hvgy that sdwlly og partiplly self-giffisionbeparaiinmniitees t he

steps of e R second airstream injecting water into the
dehum cﬁpiplglg1 g‘lt’a%{g%%&é%lg?@?cr{'eam so as to cool the second airstream and

passing the first and the cool ed second airstreamthrough a heat exchanger
S0 as tHusobkcitihecHievedtbyainrappaeamhal imgtthefeptoesagdldin adldrlaiinfdy/i ng t he
second airstream condensate is recovered which is reused in the injection

step. OmM ng,.to physical .givens, .injection conprises evaporati.qn .of the
|} 6t G REHIBELY. THREtTH o SaolREL it irsiEarBLear g et SiF P drliugying a
par ti cuoadddailshesRBinjtih Martk kb HRNGhuhEH8d s&ohd SirstRfd {d z%rtf@ lco@RhE On of

further condensate to be injected being recovered by neans o
dehumi deégridrgrsireae andrbasing the first and dsparkdsscdndrainsvedm tgoagh 4 heat ai r st ream

according. to the pres i-nvention conprises a ir ..dehum difying

appar ateniget dradto a3t e o7 Bt 1R DR SRR A0 i SRR MCSHALS & ancr or
wat er \saReEdm RhiBaeas Sdcbidibd @ik 6dusvd th the IMeddnEBPNS IS connected to a
condensate separator, a cooling systemthrough which the dehum dified

second airstream_can_be passed, and a heat exchanger through which the two
ai r st r €2ynedaRhpdca) gicay Bigchen eanrrbss cYaperatiop of thegnicsteds¥ale™. The wat er
recovered fromthe condensate separator is passed into the cooling system

for N pUDAFoRlorih EEHNAI LN UAROLALLARy i RoBild o] here is the
dehum di fyl ng appar at us, the apparatus according to the 1 nvention,
f ur t heradddondendiahef Cathep eondenente teelk fytodtteergoroodveded by wearmiafst ream  An

addi tiopal aj.r.dehum di fyi ng apparatus can be used to recover further

condens‘%ﬁ‘émfadr‘é'mg &%e mﬁdhﬁ%/teﬂ'? air.
An apparatus for cooling a first airstream according to the present invention comprises an air
dehumidifying apparatus for at least one second airstream having a water-permeable and/or
water vapour-permeable structure which via pumping means is connected to a condensate
separator, a cooling system through which the dechumidified second airstream can be passed,
and a heat exchanger through which the two airstreams can be passed so as to cool the first
airstream. The water recovered from the condensate separator is passed into the cooling

system for the purpose of injecting it (evaporation).

In a further air dehumidifying apparatus, of the apparatus according to the invention, further

condensate can be recovered from the cooled first airstream.

An additional air dehumidifying apparatus can be used to recover further condensate from the

ambient air.

The additional apparatus can be arranged on a vehicle. In this arrangement, the airstream

along the additional air dehumidifying apparatus is generated by moving the vehicle.

The vehicle 1s preferably a motor vehicle or a trailer of a motor vehicle, particularly

preferably a dormobile, a caravan, a lorry, a trailer, a ship or an aircraft.
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The additional apparatus can be arranged on a vehicle. In this arrangenent,
the airstream along the additional air dehum difying apparatus is
generated by noving the vehicle. The Yehicle is preferably a notor vehicle

or atr rllé ; of .a Nyedely vehicle, particularly preferably a dormobile, a
caravanﬁ—ﬁ—%ﬁz%g—&"—aq—%&, a ship or an aircraft. P364W English
transl afHedAventidn-is Bipl@hedea6wiiRidoRadahil Wi refctaticd @ theelravivgihivhich S

expl ained below in nore detail with reference to the drawi ng, in which

Fi gur e Higwedvwhows s splegmaticddegistipe of ahcpodimeah@ldhe risentdavanienpr esent
invention. Description of an enbodinment Figure 1, in a schematic

depi ctif9Q.. A ARRaLALUs according to the present i nvention. The
functi Gn—ogﬁﬁ‘\e@a'p‘par‘arus—accordl ng to the invention is explained with
r ef er eridgured, ifhd schemaﬁe&thtmfﬂelmvm arpappartine e@p@fdr@ttushé presand alviengon. The

conpart nt air is provided with mul tiplicit i ndj. vi dual pl i ances
whi ch AFECHORRRDS BrerBREAceRidledd ey Fetiom e eéﬂa%a witIREEFeeg R bt
di SCUS%%Herﬁﬁ{ced ﬂ:u%HY’I'l?eeé&ﬁ:'a}atus' f8r 85b1RY rc%Hp‘éﬁH?eﬁ@afnefs gﬁ-‘S‘wH&l @fhhe first

airstream outside air 50 1s passed, s sup alr via various
el enentigultiptiatypofoodpahehappliac@:s witieh m:nksovm ttatho%skﬂlvmmdhe art andh eresunmer
often si de thégeperat rethat it would be desirable to |ower, is

t ypi caﬂﬁ%e{?é‘sg%todtl?ﬁuéseg 220y d5%ili i cle filter 38 and/or an electrostatic

filter 39 into a heat exchanger 40, a possible design of the heat

exchanggn Rektchnt Rdérrédf tods Bt eRlea@X 61818 @1 S0Ns PHLET, ARGV 131 WE
2004/ 085946. In the heat exchanger 40, the outside air 50 undergoes

cool i ngyapguy Hemews inee agorpertea o) The gutsideraigib ydish ip4Be sammer often has
counter, g%hgsgjé éekﬁpe%e ite tif APOHT Be 580 (6 q’ox%raf%t@@@}fgatss%?ﬂg 33;&91‘3@(’

airstre ageously passed | um di fying
appar atpasgticle filter 18fmﬁi/orfanre$etctrasmt1¢:lﬁherrﬂ9dnfwa hent amangéruls) 4 podsibite dedigh o8
extracted fromthe cool ed airst regm 50'. which no ar.ed

h the
war mer tBtibedt gechangerdging{ie of apigR Spatics et Ngery i‘)‘?‘F@r"i“ W&?nz%‘{/ U35949nd t he
cool ed 13kfStdaeamhaloer '4@81‘1&@%&3% a"ﬁ' 50 SRIRKY 'Cé)Mif%g)rftjﬁl?%(ﬁt?& §1r§tre3§1 #5rcool ed

and dehumdified airstream 50". By neans of a , the cool ed and
dehumi dtdffatmageauslsmamﬂm&@i‘tercms’embp phd efderasrgsmq:smopl@li airsGgarn §0afhe cooled

cond t REeEp 80 3o ARE PG BRERBHAPHSE) 1 AL I s hahS Frpsraghy Ffafhis

t enper it £ ddhdmidifying apparatus 1, humidity is extracted from the cooled airstream 50" which
now, compared with the warmer outside air 50, has a higher relative atmospheric humidity,
and the cooled airstream 50' leaves the air dehumidifying apparatus 1 as a cooled and
dehumidified airstream 50", By means of a fan 41, the cooled and dehumidified airstream 50"
is supplied as supply air 51 to an advantageously closed compartment 60 in which the desired
climatic conditions are achieved. Accordingly, the supply air 51 has a lower temperature than

the outside air 50.

In an airstream referred to as the second airstream, return air 55 from a compartment 60 is
discharged as exhaust air 56 to the environment via various elements to be described
hereinafter. The return air 55, which has an interior temperature, is typically passed from the
closed compartment 60 through a coarse particle filter 38 and/or an electrostatic filter 39. The
return air 55 enters a second air dehumidifying apparatus 2 and leaves this as a dehumidified
airstream 55'. By means of a fan 41, the dehumidified airstream 55'is fed to a cooling system
20. In the cooling system, the dehumidified airstream 55' is cooled. Consequently, a cooled
airstream 55" escapes from the cooling system. In the heat exchanger 40, heat exchange takes

place between the cooled airstream 55" and the warm outside air 50. After heat exchange has
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the outside air 50. In an airstreamreferred to as the second airstream
return air 55 froma conpartnent 60 is discharged as exhaust air 56 to the
envi ronment via various el ements to be?described hereinafter. The return
air 55, which has an interior, te rature, i.s typically ed fromthe

el osed BRI EREOROY BRIG O oar Sorbare By P Rep CaBRETE sp HiRenl

el ect r extiddnigr 4 dxheiist 3956 MAfich fsahéH diseHakgddo @ @viroAmeMcond ai r
dehum di fying apparatus 2 and | eaves this as a dehum dified airstream55'.
By neans of a _fan 41, the dehum dified airstream55 is fed to a cooling
syst emThedwo|as dohBmiEBlinshaprsyadessm], £ ren brofmdesign iagceardanceddih 55' i s
cool ed. I N r AR Ridi t i
systenﬁﬂfﬁg?ﬁgmﬁgéé&%Q r%ﬁgg&&ﬁﬁ?kﬁgg?lexcﬁgwagﬁﬁgﬁﬁgﬂéggggéﬁ%gﬁag%%n%he
cool ed cahipsise & &imst ohvityahth ¢dek cumr whidhtis seharded oo, a shboet cdviigts wxabangé has
P364W0 English translation 3 - 4 taken place, the_now warnmer_ajrstream
55", whi % erpp%meaﬁg |a93/ﬁa§fat?é§?p%meea?abﬂfg@%§r¥lﬁé- Wﬁa\é%w@ﬂ%%ahgir as

XNAUS i S 1 i SRBRARA Cea ig a2nvi TonTent . The o ai

dehum éil yl ng apparatuses 1, can be of a design in accordance with EP 1
521 040 or a conparable apparatus. The air dehum difyi ng apparatuses 1, 2
f or exdnpther emboeghinicnts, twd sapstateaiv dehywndidifpingapparatases, 1, Atvas e ipsodéphrat ed

vapour JUE RS HEYng artbed 5 TR Mg B rRBA ARG B cace

flow t eRigh fartbeRa &dhemidifihg Sfakitis Aot showRihde deabiads BaN41So bé pOvERRAr at e

air dehum di fyi ng apparatuses 1, 2 can be provided, or Hu_st the
dehuni aviish ereraipher ambienbair.d.cpdehpmidiies ghe lots. Teepwnow ¢ighiscmvss:, ins

| ndi Patn%gthe%{ll]%"}’idi e({ z’[iﬁlglgﬁt{]aua“ﬁl[t t@\%&%ﬁ@e@%@%@ﬂieﬁﬁ?@ﬁ su&n%%tacﬁiQQWbé} n the
drawi ngs can al so be provi déd, I'ch operates on anbient alr, I.E¢€.
dehum dndanesf & bepatat t@rdenshiion Matq@asgaratbr bhihs cohdeaatiin, watsr scpafatdrie

dehum di fj ed anbient air but the recovery of condensate. This can be
achi ev&gPBined i serguRftiog vihihe delrpidiymedbrghseatl-¢r separator or the
condensati on water separator 1 expl ained in conjunction with the

1
dehum &f MiAE ARRAHBE YS&RmL f&z ger%fat@@@?lﬁ vafun Bahbi18! a ¥AGHAcuEms

generated by a vacuum punp a partial vacuumis genherated in a nmanifold

6 and iganerhied see ordifolhd anyd iB the sechad advitydedilthe diridghurgi dafyprr appesitus, 1, 2,
Via this manifold 6, which is connected to the second cavity 5 of the air dehumidifying
apparatuses 1, 2, this more humid air is discharged. The partial vacuum causes a mixture 100
of air and water vapour to be drawn into the condensation water separator 11. By means of
the condensation water separator 11, the mixture 100 is separated into air 101 and water 102.
The air 101 is discharged into the environment, and the water 102 is fed via a conduit 12 to a
pressure booster pump 13. Via a further conduit section 14, the pressurized water 103 is

supplied to the cooling system 20.

In the cooling system 20, of a design, for example, in accordance with WO 2004/085946, the
pressurized water 103 is atomized by means of one or more nozzles, increasing the humidity
of the dehumidified airstream 55'. In the process, the relative humidity of the exhaust air
increases, and as a result of the evaporation heat to be absorbed the temperature of the
dehumidified airstream 55' drops, resulting in the cooled airstream 55". Excess water is
discharged to the environment. Alternatively, it can be collected with the intention of

recycling it into the cooling system 20.
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Via this manifold 6, which is connected to the second cavity 5 of the air
dehum di fying apparatuses 1, 2, this nore humd air is discharged. The
partial vacuum causes a m xture 100 ~of air and water vapour to be drawn
into t condensat.i on. .wat e rator 11..By nmeans of.. t ndensati on
wat or - G PaRER SRR Sler 1528 Bl R R 50 0 or 53 "SRG et o1
102. TBsauentbdikcidingiismbamhgedoliny §stehe2@mmiblonwhelly oepghidiieseiat er 102 is
fed via a_conduit 12 to a pressure booster punp 13. Via a further conduit
sect i orsufficient ppejgtian efithe spparas apcordiggite thegypisnt BYertiont he cool i ng syst em
20. In the cooling system 20, of a design, for exanple, in accordance with

WO 200 r i : | ] : ne or
ror 6 s 2T at an abEfon Bl S RHbIAR RN Slaral o o A iR Mo L e
I n t he rpecveessf futther coatlatsatee [nhthis atrangemént] the appdratus tloes ot inahadesths esvityand as

aresult of th evspgragsgg .heat tf be .absorbed fhe tepperature aof the
dehuni db fieBCRPTRE PABTTFIBS DR FUCCOBHENots t AN PRET@BLI o8 dhPPefisdam 55" .
Excess ﬁ%ﬁ&!larlysadv‘éhtﬁg&ﬁrs 9edle Taﬁpatr&ﬁs RMOEREDEDNE mofbRARA bVflrMileribfaCcan be
collected with the intention of recycling it into the cooling system 20.
P364WO ripigt vethcler fanstaailon dofnotiles o vamaiary adomyerisater,an anairerattl 0he by

dehum di.fyi ng.ap.airstream 50 d.or 55' ~and subsequently. r.ecycling it
nto t ASEEERIREE ARG RSN OB EREY PGS RITRE PY MeaF ItV Jind & ent
oper at itpglvéticlt R @PRAAlonedaRIbAInELbR pliR s& i SOl cred iRt 1he FreelaRflidtt| | N9
an additional air dehum difying apparatus (not shown in the draw ngs)

al |l ows @the recovery of further condensate. In this arrangenent, the
apparatus does not include the cavity 4, the nmenbrane 3 therefore being
directl ]?EH? i ! I : S 1 - pcul ar

advant éﬁyglclag%s%ll %ga%%p?gé% t?{snstlthé %%D%%%gg&gn rsrg%%?gd\ll%% 1@%@%‘?&59##1 >é{ttlsl er of

a not nowaho ¢hoae skitled axthapite a dornobile, a caravan, a lorry, a trailer,
or an aircraft. The airstreamin this case is an airstreamflow ng past

whi ch | ted hy.the relati ind of _ the.vehicle. |n_doing.,
condendaraniFe s ireltincasdseser B Fas Subhunicrbhs Srdienrind Sbdenthe s
Al t heig@kdn 35T 5411 8.0k B&dILd fﬂtﬁgbéamglas{yétwmm {0k cRARer 4618 QUi ded

in conduits or ducts known to those skilled in the art.
airstream 50 can accordingly be heated by means of warmer return air 55". Morcover,

humidity is abstracted from the retumn air 55 in the second air dehumidifying apparatus 2 and
is fed via the manifold 6 into the first air dehumidifying apparatus 1. Via the first air
dehumidifying apparatus 1, humidity of the airstream 50' is augmented. The apparatus can be

combined with a caravan heating installation or a motor vehicle heating installation.

The apparatus according to Figure 1 can be cascaded in a simple manner. The simplest
cascade is achieved by arranging onto the ducts guiding the airstreams 50 and 56 a further
apparatus inclusively comprising the filters 38, 39 and the heat exchanger 40 as shown in the
depiction on the left-hand side of Figure 1 and up to and including fan 41 and filters 38, 39 as
shown on the right-hand side of Figure 1 in such a manner that the duct for the supply air 51
is connected to the said duct 50 and the duct of the return air 55 is connected to the exhaust
air of the previous apparatus. It is thus possible, in a number of steps, to all in all lower the
temperature to a greater extent. Each of the apparatuses can then be self-sufficient apart from
its power supply leads, the ducts 101 for the discharge of the air are advantageously
combined. The advantage of this cascading arrangement is its simplicity, since apparatuses of
identical construction can be used. Should a unit fail, operation of the apparatus as a whole is

not affected per se, since, for example, the fans 41 of the other apparatuses will continue to
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In winter, the installation can also be used to heat and hum dify the

ai rstream 50, 50', 50". The airstream55', 55" is then not cooled in the
cooling system 20. In the heat exchaﬁg@r“40, the airstream50 can

accor di . f . et ur i . r ,

i (oA e R Y AN bRl W [ Chebl of e oo BRAEE

dehum dildyémgcappacsaiouanioand is fed via the manifold 6 into the first air
dehum di fying apparatus 1. Via the first air dehum difying apparatus 1,

hum dity of the airstream 50" is augnented, The_ apparatus_can be conpi ned
with a I ArHYBIT FRSGH(IRG aﬁfﬁg%eanepbfﬁ%ag’lag i IIWHF%FO e ﬁﬁ?ﬁﬁwﬁ@é%wgappara_ms 2
| nst al |ig4di-wili e ARPAIGH YSACAPER MONLA KLigEE: Jb. B3k Do iRRCAUS aha 2

si npl e nanner. The Sinpl est cascade Is achieve y arrangi ng onto the
duct s gusteti segaratoe 14ilikswiseamay Epravided 6s asihpletiteer for Sppantiat epsparated. bisthael y

conprising.the filters 38, 39 and the heat .exchanger. 4 shown .in the
dop! ct KGR 417 TERE™ PP SIS ge S mome e ah Do TS ard FRCTLAISEF s an 41
and fi lth@bHsid8 air3d iASactSORUMY RBsdiNBIdlY BRdudhaRs s&cbA® ddt of il eat dxdhBngdCh a
manner that the duct for the supply air 5 is connected to the said duct

50 and 4Oheptehnetly efsothrouglethgrair dohpmadfying eppaadet bd to the exhaust air of
the previous apparatus. It is thus possible, in a nunber of steps, to al

in allIh&%@?d%&ﬁcegﬁﬂﬁﬁ£ature to a greater extent. Each of the apparatuses
can th - ent apart from its power supply |leads, the ducts
101 for the Alir dethaniddyinlg dppraqisr are advant ageously conbi ned. The advant age
of this cascading arrangenent is its sinplicity, since apparatuses of

i denti dal cdHEIPRRIAERINERRPHENSsed. Should a unit fail, operation of the

appar atsus aswgtrey\_/g%&abg anARk “pdftf{r%% &H_-ﬂ%%eébqe m%g%g% for exanple, the fans

41 of the oth ppar atuses w | ntinue to P364 English translation -
6 nmuai At ai n Rst cavblyenent and, if a water circuit were to fail, cooling of

t he ot her c%fcggﬁ el ements continues to function. In a sinpler cascading
ar r angenent ,SCAECHN Mg is linted to the air dehunidifying apparatus 2
toget hgr W t\gadihgdi nj ection system 20 and the heat exchanger 40. Fans 41,
filters 38, 39 and water separator 11 |ikew se may be provided as a single
item fde t hé/asapiypangpparatus. In that case, the return air 55 then
succesgﬁvelng%%%ﬁﬁoﬁg%gg gz&agrassenblies 2, 20 and 40, whereas the
outside air ' each ca i S passed solely through the second duct of the
heat exghangamdu#0, optionally also through the air dehum difyi ng apparat us
1.

13 Pressure booster pump
14 Conduit

20 Cooling system

38 Coarse particle filter

39 Electrostatic filter

40 Heat exchanger

41 Fan

50 Outside air

50 Cooled airstream

50" Dehumidified, cooled airstream
51 Supply air

35 Return air

55 Dehumidified airstream
55"  Cooled airstream

56 Exhaust air

60 Compartment
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List of reference synbols I Ar dehum difying apparatus 2 Ar

dehum di fyi ng apparatus 3 Water-perneabl e and/ or water vapour-perneabl e
menbr ane 4 First cavity 5 Second ca?nTy 6 Manifold 10 Vacuum punp 11
Conden io t er .separat o dwt 13 Pressure booster punp 14
Condui 81%90 %W%llrﬁﬁf%?fl Ii‘f% élﬂl %rartl cle filter 39 Electrostatic
filter 1040 Hgat exchanger 41 Fan 50 Qutside air 50' Cool ed airstream 50"

Dehumi di fied, cooled airstream 51 Supply air 55 Return air 55
Dehuni di0®i edVaieF st ream 55" Cool ed airstream 56 Exhaust air 60 Conpart ment
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7 - 100 M xture of air and condensation water 101 Air 102 Water 103
Pressuri zed water P364W0 English translation s- Patent clains 1. Method
for cooling a first airstream (50, 50'%7 50", 51), conprising the steps of

dehum ciiaftgl;’ggaiﬁl second airstream (55, 55, 55", 56), injecting water into

t he de second airstream (55" ) so as to cool the sane, passing
the first (50) and the cool ed second airstream (55") through a heat
exchander dIdethsd f@ coobhg & fiest hirsts¢ana{50s 50'e20t § B0 romphisingtieatdpzed i n t hat

t he condens recovered during the st f. dehum di fying the second
ai rstréam (5 u‘i"‘é‘ﬁ ?WO?%@r%ﬁagb@Sp%p Sepgfsaz. Met hod according to claim
1, charact erjhzghd \Q?ttepﬁrto i&1cARBlBfled ddeSid ﬁk&&&ﬁﬁt@ﬁ"& 68 toBol the3Wme, 1) 1S

| i kewi se subsequently dehum dified and the recovered condensate 1s used in
t he i nj ect ipassisyg tg.firg. (S0kdrhkicte acded shicogd tipstodani (35Y) through a dkatrexchaigezed i n

that further condensat.e for e injection step is recovered by neans of
dehumi 5PP§?%§°Q?&]E£T:§ fsgﬁ?ma(% > 4. Apparatus for cooling a first airstream
(50, SQharad@rizedibithitthdBaNienRiec RBoIréd MEEIURE Heh Vi DeARRARL WS éeddnd Or at

| east one second airstream having a wat er-perneabl e and/or water

vapour -apeireasa 6158 isesed de thednjegtiomdtemhi ch vi a punpi ng means (13, 10) is
connected to a condensate separator (11), there being present a cooling

syst em,( 20) ' he.d 1.0 fi i r bepassed,
Ther o a1 o BichoBkortlit RLahE) R Sk By RGe BoiBl ERl SRR

ai r st r sans 1¢ dlikesvipesidadiusatlpdcHumididiel ahd ehd recoditeredadohdnseris ueddanaled eri zed
in that the water recovered fromthe condensate separator (11) is passed
into t HECEERSY system (20) for the purpose of injecting it. 5. Apparatus
according to claim4, characterized in that a further air dehum difying

3. Method according to claim 1 or 2, characterized in that further condensate for the

injection step is recovered by means of dehumidifying free ambient air.

4. Apparatus for cooling a first airstream (50, 50', 50", 51) by means of an air
dehumidifying apparatus (2) for at least one second airstream having a water-permeable
and/or water vapour-permeable structure (3, 4) which via pumping means (13, 10) is
connected to a condensate separator (11), there being present a cooling system (20) through
which the dehumidified second airstream can be passed, there also being present a heat
exchanger (40) through which the two airstreams can be passed so as to cool the first
airstream, characterized in that the water recovered from the condensate separator (11) is

passed into the cooling system (20) for the purpose of injecting it.

5. Apparatus according to claim 4, characterized in that a further air dehumidifying
apparatus (1) is used to recover further condensate from the cooled first airstream (50, 50/,

50", 51).

6. Apparatus according to claim 4 or 5, characterized in that an additional air
dehumidifying apparatus is used to recover further condensate from the ambient air flowing

past, fan-propelled or not fan-propelled.

7. Apparatus according to claim 6, characterized in that the apparatus is arranged on a
vehicle and in that the airstream along the additional air dehumidifying apparatus can be

generated by moving the vehicle.
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apparatus (1) is used to recover further condensate fromthe cool ed first
airstream (50, 50', 50", 51). 6. Appa atus according to claim4 or 5,
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to 51) in each case bei ng passed through the heat excha
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exchangers (40).
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