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*159159* WO 2007/ 131627 PCT/ EP2007/ 003841 Dryi ng

Conpressed Air Using Conpressor Heat in a seal
regeneration cycle The present inventi on rel ammwl’ ,wmmm”m,m
facility for drying conpressed air according t N8 son
features (a) to (h) of claim1. Further, the |nvent|on
WEkahASesA a method for regenerating an adsomg}iRMoziooaset
contai ner of such a facility. 5 In present facilities

at least two parallel connected drying agent filled

adsor pt| on cont ai ners are aI ter nat eI y dr| ven in

dr| es the conpr essed air to be dri ed in the adsor ptl on
nmode, the noisture- |aden drying agent is first dried
bhe aw@npmwentlcahtelatheﬁp edatiéy fondrying caneyessachair @acording to

l'Fﬁ'éq‘%atuT@se éilrt)ﬁ' (AP oPEIal e . HLVhBE tRESiVention ¢alatdse® PHietRyd for

t th t
i8S 41 AT op oG s of Sl e s " amel SE o by

the work done on conpression of the conpressor not

B ead e fos Rt O A R0 RN BBodtffteRicRppton
kordainetst areealigfnately diiveniin agdsorpliereadeagenerajies sneda. ide drying
S6EHI BB IR E6Rpid3sédair td Be HrkHe trﬂﬁﬁ‘dgorﬁ’lfori MBde, the moisture-
B35 BN B obio oSl g gl ST SR
regeseratioh ensda gl hendryiruntl thendying agerdyis aacrienl eut by s the
Péatc\f?m?ﬁ ?§§8F’ta‘?ﬂerd’ m"‘(‘Pl@rrﬁb@t geﬁ]pF%%SfanSM S@'Hr%fd Sﬁudd heat is

npressed alr I s saturate noi st ure.
$¢W'@Hat?ytth6fw%{ GOR. ONCOMRIEFSiIOY Of @esmmeﬁ%prm%@fe@@gmg to
thedagilifynwidicth cemprésse8 hg hasistsamifiegt ail to ieosempresséd ty to be
Ja{nec} he desorption phase (state of the art); Fig. 2:

own facility in the cooling phase (state of the
art). 25 The facility for drying conpressed air shown

Innthb i e SsthtedBtiné érrg ggg?ﬁ@ﬁd&ﬂt&d@sor@'ﬁh@Bbﬂﬁ@%létuﬁa‘% the

S0 aqepT oh the aSSaBIdh SHaBeh Wich s o Simhecetalon sugpe by a

hatsgieaim e cgmpressed airpaed dorcobl it aftak edeasing the bound moisture
by a cooler stream of compressed air, wherein the cooler stream of compressed
air is saturated with moisture.

A method flow chart of a generic facility is shown in figures 1 and 2 in different
phases:

Fig. 1: Known facility in the desorption phase
(state of the art);

Fig. 2: Known facility in the cooling phase (state
of the art).

The facility for drying compressed air shown in figures 1 and 2 is connected via
an entrance 1 and an exit 2 to a compressor 9 not belonging to the facility and to
a compressed air pipework not shown, respectively. The compressor 9 intakes
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1 *@00002* WO 2007/ 131627 PCT/ EP2007/ 003841 noi st
anbient air and conpresses it. The noi st conpressed
air 8 to be dried enters the facility through
entrance 1. The facility conprises two parall el
connected adsorption containers 3, 4, one 3 of themis

@h}é@o\ﬁsw% the adsorption node while the ot helpefeh 071,&3841
e regeneration node. Wthin all fi gures descri be

RRT et Ao SRPEAERCORAAISE choheblhd B g pe e
anters déhe Hegilityn thraegh egpirancat nonTheod@clkﬂv ¢omprisasatupyparallel
ém%of dgteg;ré&drﬁgﬁﬂ%an rﬂélhlgll%n?s WQJn\é%?ot i?n%nf?@,rhﬂ\gﬁ};‘él lnvmeseto%aﬁpnon
So06ntiedhe ol o 53R the "linnsation be WHAE 4 e describeo
heresthe Eihpdsssiioh aomtaBer S igds dbe aaisogptidesvog,i while the right
§<?1§o¢ﬂfq1rpé%rﬁglﬁgf &Srésﬁhér' ih thé ?eAééherétgbn' Ab8s o?wﬁlgt%[]d]o‘} mode.

I ght cont al ner
Hoe fﬁg%‘smt@l”d@ép'%? PREORBPLUIVA Stens erdﬁﬁgmpg ai”fjsCOOP'(”g
noi sture to the desorption stream of conpressed air.

Boligiracs B Boft Sastrafist Safri” i Seno Pty EREIE Burmgpe. moist
torepresapd @gsd i ppsskas a desdnptlwomemsgﬁrconmrﬂm air via an
mretttt%tnenﬁ ﬂ%tr%uw%hé arghlt chmameer $°fh”@8fn§d?d Nth@ d\‘?f}hsq agent

such eam o nmpr essed urth
%‘HBP'@@ 6’9/ the @BBiaé"lerl"Z"éﬂ%fef%BS MU %Hl?dgﬁ%at'OWAéV%?m of
tempessediatraTlid is possibiesiecanbe of ther hda. witihe thes osrepreisbed air

A% BRUBASHERT Ghorbol By PE GATPESIGEHiRbbs 18 Bpressor

ah-@“%@@ﬁa@ﬁ% bt ohthe fgCIﬂlty He C@f‘p@@edéﬂ gy sebdbat the stream of
Mrh@légﬁed ke fefher asisepeti %ﬂ a 66¥IEaH B&dnoeth@tf%hebﬁ cbidensed

{v %r rSP%réﬁélthdrurr? ae{Th..":}l{hCeO”eC | nl% aﬁ"u a? [}F] rﬂglsture extracted
faorin tma cospsesrdgcait8 taive diied e@tsnlbe é@@@m vig %elmlst sollector 13.

Wil@él%@ﬁfpﬁéiss\éldaala@ Wbé&lne@oiédﬂhleh Pdust@ thitigAxthe |8ft addorption
|sfroR2 oi.,nt feed

h d
el R WU SBURE apESPRn bisker 06 SRUAEB3RR riained therein
adspibe taetmelsmrem that dry eompeseedcaied4i is puchicad. Wag dry
&&ﬁbre‘s?é‘d 8k 1238cBhdIES ViaCH BRI S8AA@! 15 & HRIEMICE 86 is from

PRED b iesPq 51 et BTSSRt OB OGBSt col | ect or

13 and afterwards is passed thr ough the right

Irfﬂﬂte%ogfarqg ;A)'hgsrc’e S oCV\(/)nO,nI Pg%r tZrtﬁe ac?uators 11 are connected in such a
way that the stream of moist compressed air 8 conducted through the inlet
conduit 10 first is cooled in the cooler 12, then is condensed in the mist collector
13 and afterwards is passed through the right container 4 as a cooling stream of
compressed air. Since the cooling stream of compressed air has adsorbed the
heat of the freshly desorped drying agent, it must be conducted through an
auxilliary cooler 5 before the moist compressed air 8 can be dried in the left
adsorption container 3. The now dried compressed air 14 is conducted via the
outlet conduit 15 to the exit 2 and thence is feeded in the pipework.
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conpressed air. Since the cooling stream of conpressed
air has adsorbed the heat of the freshly desorped
drying agent, it nust be conducted through an
auxilliary cooler 5 before the noist conpressed air 8
can be dried in the left 30 adsorption container 3.

WBBoP W ssh | ed conpressed air 14 is conducted FﬁEHﬁ@WOOSBM
outlet conduit 15 to the exit 2 and thence is feeded

e SR O R RED cpnd R Fe Ry EE R inadPrEthsorpion

phasgdaawelgsdhe coalinghp asehemdé@@typbe earreghes evhen gustream of

@&nﬁé@s@@@lrlft&n mh@%smb@éas@r grtbwhbeboﬁﬂfréssed awtoaw@nsta This
onpr.ess

t
%8%’5? gi?g de 5?%%33’65){?%%@ éimagy Ilprglgﬁglvf}efqatge fﬂghy & Bftrted
mogpnersm)rth@ magsssdry ampradyion nheadefonttba intial fdazsotptloy The

g @Jeggé&qﬁ%i&] Rel gteenmﬁ r&%ﬁ&ﬁ%@ﬁ/y &ert%s&%&n is not of

t
or the Initira esor on npr es

i CYecrPesanes au@RY nat yisy re Wfﬁdet el ys?fbsr'twet ,a@ﬁ)ﬁ%etions in the
bmrﬁacewmes intistrof footi edustyes semicandalctdr yndusaty. Tserefore, the

esggd at’ %ﬂsﬂ tér¥§ ? Hu & %etaﬂed rln‘ilrlng the start of the
et ui PRICAGRIY He!

maceuti c
géﬁ'i)’c*@ﬁi@ch%b'ﬂ”ﬁdﬂstr hSDUthBHSeﬂ@r@W elh%rgy @@trfatseélg@jlsziw
which is energy-intensively generated during the start
of the 1% facility has bo be bl own ghr ough t
KoYiewnohythendaigyobihe alt seovnna figé"% ta”q 1% eo?blPﬁeOf the
plegtrt divehten &0 prohdeva fatility dor éyiny eodp@siseédizdr whieh yields

ras v [ - AG

T SorPlesd oP FoHlber UMy AR S MUREL e!o! Bergy
exfiSessed air of higher quality w thout an additiona
time or energy expense. 15 This object is solved in

at the facili co . t d
EoRedomcsaedin (R lneoRBiPoRoBBREet defetiy Fsct which is
cayectatd from nededsooptionecantdie¢r indbadegendraticuaioda tadlye inlet
%&ﬁ}unt% QP@I‘? &a}‘fr{?‘?ﬁtbrgﬁcrﬂ&}?ré’rﬁ@H?fé@rﬂﬁt%‘sge%%lr is branchable

ranch branch current con ‘?
YiRe h@xpfanchscwa%@awrtdw heBedmh A hibe g¥solspPasiRPle through the
a@surpiigrercontdindr iwhidhn i hie tlegepgemdration nMdée ass aa stream  of

&Se ﬁr%%gd agoargc? Eﬂ%&@é\ggltﬁé Fettjﬁtnég%dd%lt r@‘f%tetﬁbl I|ﬁ'to tHS stream of

rn-_condu
thsi neistepppressediakiite be gripd- dri ed. To enabl e th| s
refeeding a pressure increasing punp is arranged on

Ji'lc;%n%l:.)Iaentﬁ|hs refeeding a pressure increasing pump is arranged on the branch

current conduit with which the pressure of the branch current of the dry
compressed air is increasable. In this way, the pressure drop in the adsorption
container which is in the regeneration mode is compensated so that a reteeding
of the branch current into the main current is possible.

In the facility the cooling phase is carried out by using already dried air. But this
air is not lost. Due to the pressure increasing pump the branched branch current
can be feeded into the main current which gets to the drying. This brings two
essential advantages: By the cooling of the drying agent with dried compressed
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current conduit with which the pressure of the branch
current of the dry conpressed air is increasable. In
this way, the pressure drop in the adsorption 25
container which is in the regeneration node is
conpensated so that a refeeding of the branch current

@vahﬁwﬂ.ﬂ%ﬁmi n current is possible. In the faC|thEy205m3841
cool I ng phase is carried out by using already dried

2 the EHts%g\ r‘f‘atlogl rLtHeb ag&grﬁggéﬁarﬁ%f er tﬁgecomp?agb'roeesorptlon

I ncre ranc rent
plasgewith Mas btﬁemﬁ‘éitﬂed@d&f‘eﬁﬂmmﬁ%ﬁdg@[ éhﬁt @rwm ameyt agd the

dédorptdri B@Sarh V8 &%@ém hitlar@ HeHcagdeThe %bntda@ssed air to be

ARt 35 i 203 Sl b S SR SR oo o

deminaing dittenencedis qrabtiéal peesanige beifaearthe isoolingpir etream and the
ue ﬁdm/.h & 1dreé abéﬂerfﬂé'séi?dﬂlbﬁ df%‘i’eeﬁdsorbtlon By the

&

@%Eéﬁeﬁ%aqt'oeo RN 10908 WP AR E R & gy i agent is
iducéd Tree rei*nmedmcloaprof dles dayisg qehi isgrrefdrestiz responsible for
m%f{gueﬂ#éy Bf ?ﬁé %Bﬁ\rpQéSﬁ%t &b dYﬂH@U ?rE'fkﬁe”gﬁ' |ﬁc#éagé fiﬁtdadéﬂty is
@ve@wfhaﬁuacidﬁ@naaWaW %eéav Marpsuer. 28 %ﬁdlmnﬁba%ﬁew gpoler

Rk tedootleg of el mn@% alrk@eafisiohbt hedbssBly. t he
after-desorption the remaining | oad of water nol ecul es

in the drying agent is reduced. The remaining | oad of
Ateordingi to anagerantageops esnesatimneat ofrtehepovmitbhethé drandhheonduit

Sgsasleistﬂ‘lr&r At th r@{cﬂﬁﬁq% BéforéjreYﬂd T gﬁ?&g)tio@rbontainer

1 NCr ease I Iven VVI

WBighiisén %fﬁ@ynewpé %ﬁ:?auetxpmerawwq’ frhipating and
€sngr of fHy brammoturmgwtot)f tHe depebiritestied airr Farough s, the

BESSA Yoo ASSBHL{GE SoahALYARLAGEOUS enbodi nent of

nvention t ranc passes through a
heat exchanger before ending in the adsorption

‘?Hé‘%bf‘%‘\fmch"%' ﬁ&wéférrécﬁ‘ té e %?&%eélﬂérﬁrby"@%eheé“@(chﬁﬁéer is

exchang I's used heat 1 n nd 15 cool i

%*Ptéﬁ‘@ﬁ E’Gmeﬁﬂ %ﬁ‘eff‘ﬁ ”%oﬁ’ﬁa%’ée‘?f ?%r 8[16?1"3’ existing
tdrpresttrehealesor pti on and accordi ngly the cooling is
enhanced. The heat which is transferred to the branch
current by the heat exchanger is obtained from an

Batt egingitheneempregseorcigal ithe heat ofnthe meois ¢arapigsesd siritmge dried

RAPHES AR inhBBtheat exchanger to the branch current of dry compressed air
conducted through the branch current conduit.

A spezial advantage is given by heating the branch current with the help of heat
of an optional external heating medium. The external heat is preferably always
switched on when the quality of the dry compressed air leaving the facility is still
not sufficient to correspond to the quality requirement of the application. In
particular, this is the case when the facility is started. All known facilities of the
state of the art in which the desorption is carried out by using compression heat
or by means of another heated compression air stream, the method steps
.desorption” and ,cooling“ can only by carried out when the compression air
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20 For using the conpressor heat the heat of the noi st
conpressed air to be dried is transferred in the heat
exchanger to the branch current of dry conpressed air
conducted through the branch current conduit. A
spezi al advantage is given by heating the branch

ﬁHTz&ﬁHSthh the help of heat of an optional P%i‘/EF{oB‘ﬁdoaem

eat1 ng nedium The external heat is preferably always

swi tched_pn he al.i . the essed ..

SedtL A PR aPRL AR P ey WS InG Sinbfuelt 1 GBIRECR 3 etinec
cwnditiagp dh oot possie qualilinow,riedoe staring pbasaseither a less quality
#8P!dceaple@Nor 1He eRsErsivel) BbmptdYsedi GontBssas air'hes bldwh off
ff?CI@It%/dIS tstartetd. Al | f( own faci Iltl.ﬁls. of ,the The heat
aifer; teqpdsarriian containgpupfil gerealsd Muyally issagizygdsfhe hea
exthangeusi this emivpdiessit @b the atvention, byhiote aapplafs extetnagheat to
(% EAcls RIREARS 2, SRidida o WA the RoMEa Wby imodt. it is only
fmidahedren whapthesBchily isistarted s@ihehdhe §@dioning of the adsorption
XA B0 SIPiR3hfly fteremuss cArrkd maWitdut' ISsagtcorpresded air.
whi ch the drying agent is brought in a defined
condition, is not possible. Until now, in the starting
Pwassasbalimbets &f the gsesprdlinveptionese aowegrrecnsiratéchby means of

BRI ressed air was bl own off
g#ét er zﬁtgasdfgfﬁﬁﬁsgﬁsg?ner until the required
quality is achieved. The heat 5 exchanger of this
enbodi nent of Fige3i nvent i orshowsi ah figsippmbedimsntephaa facility
heat to the branch currentaccoslirgniotibhénvention duthierdgsorption
the normal operation node. ghtases only sw tched on
when the facility is started so that the conditioning

of the adsorptpron, containers is significantl .aster.
and 15 carri edBuf w thout TR, o do FEETyyp tre
enbodi ments of the present PRUSHP i are now
denonstrated by neans of 10 nethod flow charts. For

this purpose: Figg5: 3: showsshawsid $dciltyizedordeny toofig@re 3 in a
facility according to the digueiive @@sbmtibhphdssor ption
phase; Fig. 4. shows a facility according to figure 3

in the 15 cooljng phase; Fi % 5: shows a facil i_ta/ i
according to fF@ugé 3 in a shows a facility according to figare 3 in the

standby phase;

Fig. 7: shows a second embodiment of the facility
according to the invention in the desorption
phase;

Fig. 8: shows the facility according to figure 7 in

the cooling phase;

Fig. 9: shows the facility according to figure 7 in
the standby phase.

A first embodiment of a facility for drying compressed air according to the
present invention is shown in figures 3, 4, 5 and 6 in different phases. Moist
compressed air 8, which is compressed from ambient air by a compressor 9 that
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alternative desorption phase; Fig. 6: shows a facility
according to figure 3 in the standby phase; 20 Fig.

7: shows a second enbodi ment of the facility

according to the invention in the desorption phase;
Fig. 8 shows the facility according to figure 7 in

WBBorAsbNd phase; 25 Fig. 9: shows the facilig
acc%rg?lrﬁ’g to figure 7 in the standby phase. A ?/EP2007/003841

GonalHay 16 hé Taalitel ridrschnés BREL BB Byt 1 T

¢¢rgme§sor39 ig coastamneds WIthoui an aﬁ@ncogwaaggéhau\,tbuesentenng moist

EOHpreass®dird ik \@amﬁ/@r"tﬁih tlf% SABRhEAT EThd [N RABLRAD Rhkches
co

Bleeteind Sonsatatigod ABE BArAGI SOERAreag PRS, of the two

parabelsconhected @dsbipfion toootegereht4r ynoeahs oflaeplurality of actuators

q:ﬁrrpr essor 9 is constructed without an after-cooler so

that the entering noist conpressed air 8 is warner
than the anbient air. The inlet conduit 10 branches

thﬁpﬂqleystaﬁdbm()as%h@%nan@erelsam left 2ARoRAbA o‘éh%%rt@s in

tK%ach on connect ed ,adsor

B AP P habe A ing BT AosSions Bpriayres A8 of ik ineration

phasemenenptdmesem an iy desdrptish gvirasen For garnying, outhdesorption,
c%‘?ﬁpgbﬁ’iéooﬁwcﬁ%ad BFied ib ScdnBuct%Bealaﬁg%@tlhI@f‘ conduit 10

F ﬁ SOT tign cont al ner

C{ﬁQ on GRIFAINBE &closc@ry pwl ‘P‘Pﬁ?rﬂt&brnrﬂ?ldﬁh this,
tblle&wmgl:atgemm thel ghtcadsodstivor gdritainer 40s Waatedcanivae sise dater

%{ta.ﬁﬁa thr%lrf(/éﬁéjns'e%t ?Rg Fﬁf%tﬁl \9{1\8{ R/Qﬁoﬁrnlggéie& %B%réssed

dusireRBde 99@'@@! in am@lfgﬁ 2 Fih@. tflleeghxgggmqﬂrﬁgd AQEBIUre i &kﬁémed
off Gith adaier BbilavtorC B\t Bhd)@bmprésseliedi eftles® 8 Naloel BEed is now
(\f\@r}c%rcteccf?\%l?glqn%% 55] orrp?tlor% X@Hg,&b?%swh,gﬁ?s Y}@{h@ %sor}?tlo& mode

ream
$ taat:élaﬁ grrodyct crfhéhq r@yléﬁypf%ﬂ%nséidy rasinyrgseed Qir 14 — is

g&ndraRd. The dry compressed air 14 streams along a outlet conduit 15 to the
exit 2.

Directly ahead of the exit 2 a branch current conduit 16 branches from the outlet
conduit 15, which is needed for the cooling phase shown in figure 4. In the
cooling phase a branch current 7 of the dry compressed air 14 is feeded in the
facility by means of the branch current conduit 16 for cooling purposes. For this,
firstly the pressure of the branch current 7 is increased by means of a pressure
increasing pump 17. As the case may be, the branch current conduit 16 passes
through a heat exchanger 18, in which the branch current 7 additionally can be
cooled by means of an external cooling medium, if required. Normally, this will
not be necessary. The branch current 7 is now conducted through the right
adsorption container 4 and cools the drying agent contained therein so that it will
be deployable again. The branch current 7 is added after the container 4, which
is in cooling phase, at position 19 to the stream of the compressed air 8 to be
dried into the inlet conduit 10. This stream passes then again through the
adsorbing container 3.
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15 off with a m st collector 13. The conpressed air
stream 8 to be dried is now conducted through the
adsorption container 3 which is in the adsorption node
so that the product of the drying process - dry
conpressed air 14 - is generated. The dry conpressed

\ﬁbfzoojlﬁlm%y eans along a outlet conduit 15 to t'BET/El%bﬁooaan
. Directly ahead of the exit 2 a branch current

AU Sy TR R A LI R
whigh th@@irledgommssse&i #f dAdrascatryehreached thﬁéeqwged quality for

ﬁr@ﬂ@ufﬁénéﬁﬂiy @brﬁdnﬂd‘mhé tﬁeeﬂéﬂdadsfbrétm cdraginbi nyHeMe o8RRBntrast
current con ool.i n

th
RunedRsatOR hrasp Aok SR REDotera ot ok e B PamRssure
ﬁMresasmgqrwmséa Wichisaelsewiseaonty resiadein2Be coalingadiasg (Fig. 4),

tchéd &% ahB& %‘?&r?chn@err "7 ﬁé"%rﬁc"ﬁ@ hThRi4r Br%%h current 7 is

Lt 16 asses hr qu t exc
t@# in fie hpad fxgh %”Lﬂerr Wi Eﬁ@tl ? |%h%’ftPV‘ag Eﬁatﬁ@ msgwmeao as
foycamgamst defsorptioexdf eha éghicaddoirptipnneatitainer. iThereativg faxtlity is not

SO b i A DB SRS ER bl

adsor ption cont ainer 4 and cool s the drying agent

POfdiRE rbeqhé n@h?'aﬁgsér‘btlbﬂ%n{éné’“ A gagq:o?ﬁpléil%@] RSB its water

t
B3, i i o DA, TR, ool Shsamae vith hgerssssd ar. A
drantbing et s brasam avirenhef donporepesdediair 84 ionbleneadssay. The
P8 VALl oCORHibuitg md B SoBblESE 8RS olbliged in i

erycpm péttwﬂﬁtw M@wnm@%ﬂcwaﬂ% ineths fagiils an

al ternative desorption phase during the start of the
ich t ried re |r 14 has
BTt 1 Qstute REILRUPPHETSR & The, gty o (ko SBMpressed
siufatcadegt toythe omeintioon It rdiffeirb drom ¢et fnastzlsofqodlm:ent in the way of
ol ﬁﬁcredfdes@ﬁﬁon st?éhrﬁ%'f”c{) Tfesstee aIlrh‘FOFj%QJrBfld)r? |egure 7) a

er QWn I n
'87 gl Greest | P@a%qfﬁe{ ?ﬁfga'ﬁ"' '&H(%}?hﬁg%éﬂeg@(/\ﬁg%a Al \Fe exit
B@gdﬁ@ansﬂoft&branoblcurrgnpd:mn(m lorandhing friosn thsi dutlee domduit 15.

hos
?ﬁéﬁ Iﬁe%@@‘:d? tﬁﬁ rfezlﬂ{:jh culrr% Wﬁgg{ﬁ%gexagéa %I %%@% @ pressure
newasHiy RHMextidr Wﬁlpchh@atarwg]gﬁédinu thes Pradeh teyreat rqpnéunt 16.
ARSAPHS, Qe Brarfidhecurteit7 pakseERhiodigh GOREA di@handére1 8 in which
fﬁnt bra%chagﬁrlrér%ty7 % nPehealted by means of compression heat of the

compressor 9.

For this, the moist warm compressed air 8 is conducted directly behind its
entrance in the facility through entrance 1 along a inlet conduit 10 through the
heat exchanger 18. There, the compression heat contained in the moist
compressed air 8 is transferred to the branch current 7 of the dry compressed
air 14. The branch current 7, being preheated in this way, is conducted for
desorption through the right container 4 and subsequently is refeeded at position
19 in the inlet conduit 10 so that the branch current 7 of the dry compressed air
is again added to the moist compressed air 8. As in the first embodiment of the

~J
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streamed during this phase, but is nmerely under
operation pressure. 10 In figure 6, the right
adsorption container 4 has conpletely released its
water load and is in standby. Thereby, it is not
streamed with conpressed air. A branching of a branch

ﬁﬂk?ﬁn&s?q dry conpressed air 14 is not neCGS$@H¥P3&hﬁmm1

e volunme flow of the inflow ng noist conpresse

(bl Sof TREPAPrasRet i TR A cnBY Pl folferTe, is“tner
Fngigneed T aonst shitsoter t@ad@rddleérﬁyo@rﬂmbmg cﬂdsorpélon container 3,
bagisl ddnduted a‘Wa)V tREbUGRNRE 8588 ttonalI 18%F Bicdialllint 0 t he

invention. It difffers fromthe first enbodi nent in the
way of conducting the desorption stream of conpressed

Aidomrieingbessirting fimst atiitbelisecand embbdiatetits efitheeinventionfis that

. q .
PLoGHRR E5761) 7u5,0% P SRRt A dkoBGR oGhiner <
Becaidingnig W&)rfheh@tl@lﬂtseﬂ cadivitches. in 2be Tenolipg gxdwge eof the
8dconBeedbadirTEnt Wi BB 18) /inl Sudhng rv@aaﬁqﬂatbmenmm%o%u@ 10 is not

Br s oo LB PR o Pl et ARGl 7 rums
duningetine cbopragssbase to feedhihe braveh exreinbidger caBprieasattiewd at 19

inketHRr Al Wt 7 is preheated by nmeans of
cgﬁgﬁésgfgﬂ&ﬁgat of the conpressor 9. 25 For this,

the noi st warm conpressed air 8 is conducted dlrectly
Pﬁhb@arﬁdb?f m@@é (1€ 9),hk ipedsied Irickoadiny ﬁumb BnisIsieRed off

dui,t 10 through th t h
o et Sandhitoraprbads Bl VRl ont ai ned i n (he mo ot

conpressed air 8 is transferred to the branch current

é faﬁhémc%n%x @%ﬁp&fe{f%ﬁ%mb%dfm&rﬁs |sT h% @t!légﬁ&ogpgwr&eégm&essor

el ng” prehea
H@@dppﬁawptlw oidghetfingt fﬁPﬂjE’/Yt (figg am Aee hgahptthe compressor is
Sivdsigqueidiéryed fronetreemeibt omipesdddosir 81%d be dried tonthetdrying

%@%ﬂuh th]eosesc%ny}gélmg(hgpBrrea?Cqrdg Weﬁfﬁh e 85 Jé%s&r % skmdmed

essed conpre
and trgnsfaged to th@edesor@ﬂg Orayshi auEient 61t he
WD 2007/ 131627 PCT/ EP2007/ 003841 i nvention, the noi st
conpressed air 8 is now cooled by a cooler 12, is then
condensed in a mst collector 13, is dried by
adsor bi ng adsorption container 3, and is conducted
away through the outlet conduit 15 of the facility. A
commonness of the first and the second enbodi nents of
the invention is that
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5 the branch current 7 is used for cooling the right

adsorption container 4. According to this, the

actuators 11 are switched in the cooling phase of the

second enbodi nent (figure 8) in such a way, that the

inlet conduit 10 is not directed through the heat

ROLOAASRE; 18. The pressure increasing punp 17 pedBsa07/003841

during the cooling phase to feed the branch current 7

on conpressor |level at 19 10 into the inlet conduit

10. In the standby node (figure 9), the pressure

i ncreasing punp 17 is sw tElamsoff so that the

standby container 4 is not streaned. A further

conmonness of both enbodinents is the utilisation of

t he conpr &6ty fonding eampEessedeiron. I n the first

facility (figure 3), the heat of the conpressor is 15

directly transferred f t he noi st conpresse '

to beddri &Ahi@n enEa 1%}1%’8&“'% Mo @%ﬁ%ﬁed air 538 to be

fied bnteys (He aailiey, And witreahexit (2f, thivagh avipiclesgocompressed air
| dransferred to the desorbing branch
%gﬁfﬂnggn 2007/ 131627 PCT/ EP2007/ 003841 C ai ns
Facility for drying conpressed air, a) with an

ent r [ a)e ykh a 1BOUGID i dmné&teeoaﬁfrﬁfﬁg&nem@d(a%)sorpt.on

SOV TS Gudh WL e sanBgies, ds aaia condut) Ot 18 ¢prance

flaanbiviayan bjitletidondait (19 agth theexpé2)al | el connect ed,
drying agent filled adsorption containers (3, 4),

whi ch are connected via an inlet conduit (10) with the
ent r alice Wheyeiaraiwaysaatdaagiuanes3) obaaidiadsorpsipnwontaingte (3, 4)

i%’ﬁh tind %Bsorﬂa@oﬁ}ndﬂéeWII@ ARNNRY andihel 8ASE e‘ﬂﬂ@r {3theUnstreamed
sorptlon containers (3, 4) 1is in

ad
Saiég piCgR dyihe rgAeneration Moder anot her (4) |s ei t her

in the unstreaned standby node or in the regeneration

”Dde’ d) Weer@hnth'éhgdsg)‘?ﬁﬁ)c{nmc?%m%?g(t\’:!g'vﬂﬁéh (B “%ﬂé‘%{bsoﬁptuon

inth adso essed
meyetis sfs@aqueay aompipesest airi B3 telhg ﬁged mda\gbﬁ&em fis drymg

g@@rﬂ?agoﬂiaethm(ﬁétureeofqﬁebbmpmameﬂto%é dfiéd, to be
rie

e) wherein the adsorption container (4) which is in the regeneration
mode first is streamed by a desorption stream of compressed air and
subsequently by a cooling stream of compressed air,

f) wherein the desorption stream of compressed air is heated with
heat of the moist compressed air (8) to be dried,

) wherein the desorption stream of compressed air desorbs the
moisture bound in the drying agent of the adsorption container (4) which is in the
regeneration mode,

h) and wherein the cooling stream of compressed air cools the drying
agent of the adsorption container (4) which is in the regeneration mode,
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e) wherein the adsorption container (4) whichis in
the regeneration node first is streaned by a
desorption stream of conpressed air and subsequently
by a cooling stream of conpressed air, f) wherein the
desorption stream of conpressed air is heated with 20

&E%wﬂgwwe noi st conpressed air (8) to be drigdephzoossar
ereln the desorption stream of conpressed air

desorbs the ture bound in the drying agent aqf he
Cé\dsrbr p%l dn i‘on?alstnefa (4) 'whfch® i $ Oel n thé r}egeneﬁatf1 t
node, h) and wherein the cooling stream of conpressed

air gpols atls}ﬁngﬁ )éhrrr‘Snt o%'ﬁdﬁlﬁ"é hndHe fﬂﬁﬁﬂf@éut%@ condun (15),
is in eneration

al ner
v%c%owa%ae T AErSGO B0 55N, BUDa (57 dndy whigh is
eortheictable with ah¢ adsqrptiorbcartainec (#) vénidh isomthe tegehélation mode,
branches fromthe outlet conduit (15), which passes
through a pressure increasing punp (17) and which is 5
conndtt abltle iaaily taeepaisserapratom eordudi (28), aiphvimiconneeiable

fromt i@ 4 Rinaéérﬂﬁmgp% that Js Inhthel RGehbiatios B $@$hea|nlet
whi'ch i s connectable fromt

r et ondui
‘é‘&%{’ p(t1§)on cont a| ner (4) that is in the regenerat| on
node to the inl et condwt (10), k) in such a way that

b h t ' .
51 " ARl L A LA B o o
rarig toranghadia abeardimftthe 1esit, (2 vmadhe phf@rmp@rre@t conduit (16),
Whrhepeablie. |s“mc?éh§a§IeCQﬁMéﬁt|§tﬂo%dUBfaBi&thrbb@n the adsorptlon

ad 4 1S I N the regeneration
wﬁ@nﬁ '@ o8 'ﬁgl%ﬁﬁéaﬁwer%laﬁpmeésa.ar ogling vatream of
campaEssey zadnan(hbvmch os tlastlys adedxabdd to hibensream of the moist

%@g’?(&%g&%lri‘% tf%?dﬁé?i NS 1l fe%#nvdo%dpﬁ?zd jeturn condui t

ty according to cla 1, wherein the
branch current conduit (16) passes through a heat

exchanger Hatfily Bedsramgi fo €8s 1i Ndeﬂ@n&ﬁéerﬂhd:rO&urrent conduit

ESRTEC CNATTE ST e e e

mrﬁamﬁr &)ﬁlﬂ@tns inthp regeneration mode.

3. Facility according to claim 2, wherein heat of the branch current (7)
of the dry compressed air (14) conducted along the branch current conduit (16)
is transferable to an external cooling medium.

4. Facility according to claim 2, wherein heat of an external heating
medium is transferable to the branch current (7) of the dry compressed air (14)
conducted along the branch current conduit (16) by means of the heat
exchanger (18).

5. Facility according to claim 2, wherein heat of the moist compressed
air (8) to be dried is transferable to the branch current (7) of the dry compressed
air (14) conducted along the branch current conduit (16) by means of the heat
exchanger (18).

10
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of the dry conpressed air (14) conducted al ong the
branch current conduit (16) 20 is transferable to an
external cooling medium 4. Facility according to
claim 2, wherein heat of an external heating medium
is transferable to the branch current (7) of the dry

wB-Aseed air (14) conducted along the br anc,_.,laT,Emow003841
current condwt (16) by means of the heat exchanger

18 2. wh

oot G5t 1 RethBf kor ke R ERIEHI o pis R T ena P[4 ufats in the
tagensrasioabnede.owhiesd isrfdlechwitlura driting Zgeof, arndewdiop is parallel
Wc%ﬁﬁ&ﬁané‘ﬂhér Ga4dr ﬁ@rﬁ‘%ﬁfa@r%ra(b MgattiBan k{Flé”la@%orptlon mode,

CREET b S bt St E@?‘hébfo@vt%@g%a@t@n e gtes moist

Cmmpnresgmemrat& g lef daeld adsthaptinonompresaedexir (14) is lgenerated,
bsp,néhq éeg@n m)df ghich is filled wwtth g .
dryin ent, %ﬂ ar all'el connected to

anh rC Efé%r@t'ﬁ aWa{r%ﬁ § 4y ¢aaRreseeq Air (1. the pressure
ofdsaid |prarwh conekent 7)wbenaeuséd]eanaldaermam@mmﬁta(vnsrcdrﬂhcted

fhl?&f H thé giotsgfptfggsgérﬂgmgpéﬂfq@atdrs ﬁﬁ é/er?eration modae and
bseesuawtlw @drg@ﬁért@tftedmowécqmmarqssad airt 8bt0rb€| diece d i n
t hat a branch current (7) is branched fromthe dry

conpresse r (14), .the pressure  of s ranch
curreht ( et}lgd@{?&Pg},\%Q;dO R t%ew%?rﬁﬁbﬂ‘ecﬁg yiagtagepj of the

adsarptictucdredinet (¥)dbghistih¢heacsganptdtion modd & t@led #y means of
' i 0 subsequently
e U G R )
7. Method according to claim6, wherein the drying

agentg of Wieinod debpdih@noCENMTNSindkdih iy {E chPor the

eneration IS, CO0 nmeans of
ST o R PRl B Rl Pods S iRy fhsgms o
ﬂnednada:mglJrremQ?)omf tie dwheorepressédbaidi(14)ng agent of the
15 adsorption container (4) that is in the
regeneration node is dried by neans of the branch

curréht (Metbed apeording te slgimes aed, wihgre(mthy branchvesrrasd (7) of
m@@y@bﬁ@)réﬁe@ﬂa@ﬂ 14y, B8ford, infb\@hg i tHe8d SHraisNcdHiaiheNtd) that

l(s R\ the regeneration mode, is conducted through a heat exchanger (18).

10.  Method according to claim 9, wherein the branch current (7) of the
dry compressed air (14) is cooled in the heat exchanger (18).

11.  Method according to claim 9, wherein the branch current (7) of the
dry compressed air (14) is heated in the heat exchanger (18).

12. Method according to claim 11, wherein the branch current (7) of

the dry compressed air (14) is heated in the heat exchanger (18) by an external
heating medium.

11
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the dry conpressed air (14), before inflowng in the
adsorption container (4) that is in the regeneration
node, is conducted through a heat exchanger (18). 20
10. Method according to claim9, wherein the branch

current (7) of the dry conpressed air (14) is cool ed

WB/z&Bﬁml%%at exchanger (18). 11. Method accor digdgebfor/0038s1
cl a|m9 wherein the branch current (7) of t he 5

conpr i the exchan

(1o >*Wlbha G abelfulth TR 1 el AaH B 7
eadfdmommessﬂd AT Y14 is hemtedhin theyheﬁirqpram (AB) by 1l m0|st

ESmpeated air st ied\@Rid. exchanger (18) by an external
heati ng nmedi um W) 2007/ 131627 PCT/ EP2007/ 003841 13.

Met hod according to claim 11, wherein the branch

current. ( Nethdd fdrrupeedtmg@fa@me,smr@ihg td 24y of hehgaiirgdi to 5,

e
M‘arg%\g |£‘$caﬁ~btﬁé§$?rgegﬁ5cl%%§c%/g{%é té%ﬁg:g? PE Flgfh?gg t§51§ 9 used for
regeneiating dee adenration eoniaipent4) tictisan the regeoestion snode.
characterized in that a nmethod according to one of the
clainmse 6 to 13 is used for regenerati ng
adsort-i oP¥SeMRragsed aly (i Qﬁ'eﬁé"”mﬁatfﬁé'|”i¥e§f&%¢'ﬁ9 itg@ny of
medeaimtSt to¥.y conpressed air (14), dried with a
facility according to any of the clains 1 to 5. 16.
Dry conpressed air (14) according to claim 15, wherein
t he fiei | i0ry cofrpressedper @itde dicacrdorgdiondaito B, wikedredthe facility

RYRIAEG ActGdfdgtb™B héthodZccording to claim 14.
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