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METHOD AND APPARATUS FOR CONDENSI NG WATER FROM AMBI ENT

AR FIELD F THE | NVENTI ON The present invention
whe@adiyssz el ates to a net hod and appar at us f or PCT/AU2004/001130

condensi ng water for collection fromanbient air. The

apparatus in at |east one forniprovides a means for

generating potable water for consunption or other

pur poses and finds particular application in areas

wherMEPdOBLARD VeRPARAFUSHHO R SOMDE NSI G VEATERBRRBITROMEBIENT AIR

THE I NVENTION I n many | ocations around the world
FI?fﬁ%%SI'I-IEOII\RIERﬁ'M potable water supply is |imted,

orcing many to use water for everyday needs that
woul d not generally be deened suitable for such use.
| ndeBlk, presamy irwahon braaglyt efater te aanethadiandapparatus for condensing

ol fute nd.in order t.o able to.use the ter X
w8 5Bl orh B0bRhr % B Shefoif it Aensbind G Fopides a means
fot peair@tthd potaiewagdrier coteimphbh be otlet fudbessdtdBndsddriicular

,their own water, supplies.during a _vo_éage, it is
appHicRie B RS XIPre BotaRtEatex supRlipy argdimitedof t he

avail abl e water due to access to fresh water supplies
BAXKGROUNBIOF #HEIRVENNOINIG unavail able. Similarly,

m ni ng conpanies, road and rail repair gangs as well

as for instance mlitary units operati qui n renote

)

| ocafiBHY, logHiEnP sTesnd thewsridsacegss thareshupotallg wader supply is limited,
fofdu@SManR tSlise WihbSfor e@dry 8P &Rls tha sy ﬁg@é i
oi nI%ng%A?i onset 0 bei ES rr)e’qﬁ}iu.r edst o sui%g?lﬁ [ fg%g&é%%med suitable
foysqch ysacIngdged weanyi witen preprlise aterrontrnisaieil air pplivtedssdsn order to be

h |
abgé'%qgé qukolé]t‘éf safel ,ga ’grrlfaet@éslsgxry dfléloﬁé er%lrsto%%%ﬁecﬁ BfL3YER %r}(/) some other

T water is Iim sirable to have access
waegul ar supplies of fresh water. While supplies can be
repl eni shed by rainwater, rainfall can be variable and

I NSuhAd Cl ' ver he cost of transporting fresh. .
. o SRRy O oSl pleb TR RRENE AR g s otten
neeospanysb vestridplpdy abdge of die Daiidieln svag: dette tcdesoid fesshiveér supplies

ir,are.disclosed'in ropean . patent No. 0597716 and . }
o S attal BuRE arat ol SEReH RS RoP I 08q and rail repair
gaB PP WLl Ss 00 MREdnSe rlitadf fuhiGLsRirat} i8¥8hBM locations, and island resorts
i.ncor por %lng an el ectric conpressor, for achieving

au&@é’??ﬁ‘ﬁe or BR’feTrai r by conpression and subsequent
expansion of a refrigerant to effect condensation of

wat e afef, O cllSe, Bhs tHolddndsof LB&Nn GALIRSLE HeiBirk in i
St at eg epatent No. 156n 1502 di sgl osesan aglp ra ugede{cﬁéusmmhfe'

Sughtprsdnslsde wethieg endigseiatiadustrigmrasrssasamangst dthers! I argas or
LI . r l

BREEL PR Bt 1 L RS0 B 360 o

suppliestaf fres watert Wahileisupplidsaanbie séplemishes] Istasragaten taiyifall can be

variable and insufficient. Moreover, the cost of transporting fresh water to remote locations

on a regular basis can be expensive.

Apparatus for condensing water from ambient air are disclosed in European patent
No. 0597716 and United States patent No. 5,857,344. Both of these apparatus comprise a
refrigeration system incorporating an electric compressor, for achieving cooling of ambient
air by compression and subsequent expansion of a refrigerant to effect condensation of water

from the air that is then collected.
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evaporated fromthe hygroscopic solution and

coll ected. Evaporation of the noisture is achieved by
wheabiomg4t he hygroscopic liquid or by evapor at P@AUR®4/001130

noi sture under vacuum A simlar arrangenment involving

directing anbient air into coptact wwth a sorbent

material for absorption of noi'sture fromthe air prior

t 0 Wik Htaestpateep hicad,il5imlRtisdasel ex bpparaints anfenethod for collecting

absorbed, noj sture i.s described. i.n United t n .
walRp 03 G910kt ORI E R KBTI R 11T A6 BLRRefE bolution.
ThéhydrB&oplc@®RMHon dBYEBE i mbiskire from i d#e neoistatdisdubsequently

for collecting water fromanbjent air, the r.retgptﬂ . .
evaperaied SAgthe By srAseARigSARtEad colizeied o RURRIATGTLTY the molstureis
ach$del %%%eggﬁg AR REds ik RglirdordUvaPbraBhf thdasBtuie uAder vacuum.

gas |

to an”encl’'0sed 'space confaining a gaseous _
A sithitéanareangemeheingalyingdirecing Rgdien pirjaiosgntast Wb pgpgnt material

for Iaé?o?;pggl éﬁll?'l‘liogtl{rg PRI pr?&%g sﬁ%ﬁu%ﬂé&rs%ﬁ%ﬁﬁon and collection of the

vapour evaporates into't osed space
absbfi rhbieture tyudederitetlin dBiitmd(Stateswhtergd¥o.i6s33648F.eby dr awn
into the refrigerant fromthe condensation surface
' tion surface to below, the dew
SUWAW%#%%%& the anbient air; passing the
gaseous m xture fromthe encl osed space; contacting
t helrcaphspdciad titkepieadrit dmventioh duee isi prhvided aandthed forapllecting water

to ef;'f ect. gﬁnde@% tion of water fromthe anbient air
frogyABPIEREAE SHTRRERE BRPS M Bace; and col I ecting the

congeRs@idg \waledst.ont ¥Phddishtyon sutercaririrodtast Wwith the drhisient air;
conpri se condensing fhe refrigerant va%our in. the

gasBOWNER AR Fpasloncd TR I BEEACLHREL S .Lf khe 8as and

ref}igérgni xbag}&ug e&ﬁ%ﬂt@@ ERR a liQuideP@IgatMit ki thef furher Affigerant vapour
vapour fromtHe gas, returning the gas from.the

evapmsaesintaihetapclesabspeefrencthe §awidssitaeransranghat igithergby drawn.
more of » [ | @l datiBesurface to, or - -
i} Bl e bt Y B Rl L PG PRl SR B dutoce o o
belBwve fler deod point bicthg asterus tid achbiest aii;1 | be passed from ‘
t he encl osed space.into.contact .wt liquid
abs BRI é‘F ﬁﬁ?é%gﬁ Dirtpeetr ﬂ%‘%%gmfl?sg %IEP 6’ gaseous
m X beifitactidpethe byoléd tdtidegsaionclubtateow]th aindlarhbiengais tomtfect
be separ at edﬁfct)]'rom he E,ol ut.i on ggr tfzﬁ retur nég)f t hg
conglensalipny avalicir B de IPAER! Ah AR RS PR BIONSHE TS §Tf d
abs gt Y conabtRgtvated h nore of the gaseous
m xture. P?ef erably, the liquid refrigerant condensed

fromthe gaseous m xture is recirculgted concuyrrent|

Wit yp}q@llbéggg@@o&wi@lﬁgrt&g@cmr&segﬂg aRiesbe seidgeant xyapour in the
gadddlls BASEAFa0ld FBf HEERANRd @Fé&?el-’l{a@k {6 WMy lilderepel £ @8lseparate the
sSpace 1 nto contact wth the Iiquid absorbent, such
reftilgatant hapour from the gas, returning the gas from the gaseous mixture to the enclosed
space for generating more of the gaseous mixture, and recirculating the liquid refrigerant

condensed from the gaseous mixture.

Preferably, the gaseous mixture will be passed from the enclosed space into contact
with a liquid absorbent that absorbs the gas from the gaseous mixture thereby forming a
solution, and the gas will be separated from the solution for the return of the gas to the
enclosed space and recycling of the liquid absorbent for contact with more of the gaseous

mixture.
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condensation surface is cooled in a continuous cycl e.
Preferably, the liquid refrigerant will be agitated as

WO b@spas4t s passed into the encl osed space. MOBECT/AU2004/001130
preferably, the agitation of the Iiquid refrigerant
wi |l be achi eved by bubbling t§e gas through the
liquid refrigerant into the encl osed space.

Pr efléﬁ&mlaly, théEquielt tefrigevdrlt Icorﬁdﬁnbériafronohhtp lgas@us mixture is recirculated
fromt

eratu r flown
col e P R et e BB BE PP B! e gaseous
misMbiire Hrdnh eheadilRl g ed spitice irdtb QWtattWith SRMIIRAE aMickbertRech that the
ndensati gn surE@;e to a desired flowrate to pronote

COP%%“%B%% ageiip erabsd inrcoRbineeuS 76k t he anbi ent air
onto the condensation surface. The anbient air is

cool Tagfebabl QH& ﬁqﬁldwefrfgeirmmﬁmag ﬁgﬁ?ﬁ&d QtHRYAE s@aqnto the
the coole nbient air_ may be uséd for cooling th

encloped space nM%tamtﬂrabln thpagitpdionof shediquid r@fnga@gewﬂf pomhieved by
buthﬁn gl £33 %oﬁgou X lbcgtﬁﬂfr ?!et‘ahﬁltn@? &1% gl% cpsrg:attpe

r ef r gerant va I g€r ant .
Preferably, the g@seous fixture wl I be passed from
t he Rspier )édh%fﬂ@ letUcfuathemme&ﬁ@rmqmtaﬁngdhmphmture of ambient air

ﬂoRn/\g{‘n% gx% ity i{&‘&%gﬁoﬂ Surf0! J us stm%;aﬁe QLYo glcgfthe ambient air

SO conprise a VoW fa
ﬂowwein’smd@hm:t Wmhrthé bmdengatfomcmrfateetocxﬂnéﬁred; Abivaiatesto l’pfr@tﬁete the

ens e the con ion of t
e e e T PR A
of the anbient air flowng fromthe condensati on
sur flieentéadsirtio chdeditly baited with {heethdérshtién aaRdeasd Bg: cooled

f. the re conpri se: asuring
orbient 05K, Pt e TP LB A S 6o HEFSHP ARG e PPy mbure passed
frofh tH dhcldeed Q s $&ﬁhta@%@n@<§§s 8 9efh @raﬂ?@ﬁﬂﬁ@ Back 1nto the hqu1d
rd%geSSUfe an neasured tenperabure

gaifous APertq Wil heeaseed Eomrthe e@@@sed §paceintoa .

appar at us conpri si east one condensati on
surface for contact with the anbient air; an
evapwicardingly.dhe method oy alsp q@mgrlseead}ugmgaht flanrate of the ambient air

ﬂoqfﬁ;x% ﬂbﬁﬁh@ QO&MS%&QSL&E%& o tjng c?r"f‘degl‘g? lJprsromo d:He conc{ensatlon of the

I gerant vapour evaporate
refrigéraingesrant. Enduatigmehethar thelfletv eipeof the am’midmt tit€lowing from the

eva atorfor aS| o the
cofdlGREE Rt reDRIEPARBrion S piE ot Bir wrBedRerian ferigerant
vapdsmonh)hmrﬁp;asee such that heat is drawn into theliquid
refrigerant fromthgmil ndensati on surface, and the

con W TR STHF 4E GRBFrEBF cool ed to, or bel ow,
t he nglawuRed finpbattiRewWBinGhe béhdehSerdty €nt air to

ef fect condensation of water fromthe anbient air onto
t he aesshdRE hernensurad Prassurs and themessiediemperahigenat er ;
and

In another aspect of the present invention there is provided an apparatus for
collecting water from ambient air, the apparatus comprising:

at least one condensation surface for contact with the ambient air;

an evaporator for receiving liquid refrigerant and defining an enclosed space for a
gaseous mixture of refrigerant vapour evaporated from the liquid refrigerant and a gas;

an inlet opening into the evaporator for passage of the gas into the space to cause

further evaporation of the liquid refrigerant into the space such that heat is drawn into the
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an outlet for passage of the gaseous m xture fromthe

space. Preferably, the apparatus will further conprise
w@2®epmsat i on system for separating the gas i nP€Tiau2004/001130

gaseous m xture fromthe refrigerant and condensi ng

the refrigerant vapour back info liquid refrigerant,

for the return of the gas to ttie encl osed space in the
hqmdl peirigérant foh the 6M€ddn@@1cﬁf surfaee, lah g lﬂhéﬂcdrﬁfefli,@l@)h%ﬁi‘face is thereby

Prefera t eseparatl syste Wi | | npris
coQ &E}l%rtﬁ? é%‘@lRﬂ“H-g’ & FRBIATS A tp PR cpracensation of
WENARBIAhE brrditht G&%@@&ierbﬁnéié}%aﬁ@r{ §urBRE 86t coVl BRI of ik water; and
t he gaseous m xture back into the liquid refrigerant,
t he @optileh fapapuishof thegasennsmoixfuse Eiouetheisgated
absorbent and facilitate contactof the gaseous m xture

Wi t hPx’efé?al:h}r Kl g ]g%gﬁfs%ﬂtfuftﬁér BR8P fior %% dagl"i’?or separating the

into the orbent to form a solution
gaslie t@mﬁsmamame fiipon gaseifrrgsmm ed c@fdrangmgam reframamt vapour back

in'BoallticH;ic(i: gf hger%ﬁfa ki’oxythra rencuyﬁ gf%th% ﬁgs ii%qplg S osefi E aceerual ?l!tile evl,?gorator and
reaydliageftheﬂqlﬁﬂaréfngettmbn and the condenser wll be

adapted for receiving the gaseous mixture for contact

of the eqQus m xture tht ui d alsorbent to.

F or AEIREAaE it pehrtae i L e s cop e e iy ing the gascous
mixbii@ fidhe tHeadvliporiaestendl doyidershe the gefrigeraat fra}ﬂﬁi’raxﬁlme\/gahéous mixture

h h I
e S R ash Bl b2 e BN, 200 LI i bsorbent an
fakififdid &ﬁﬁa’ﬁ‘ bf t'h@tgﬁséo'ﬂl@ hiRE with th&Bq&@l aBbd:BBnt for adsorption of the gas
Preferab € condenser will further corrprl se a

intg the liquidi %ybsglibﬁah@eferrwatsmqﬁmﬁéd dopvdlonsaparate thergag Sioy thg refrigerant
V%grl I qui d absorbent, wherein the mxer unit is
apted for creating a flow of the, liquiid absorbent
over a surface of the mxer unit -for .faci litating the
- contRrefepdbly lie ugfasthwqrtdenm will &}Qu@ aalbﬂ;b cbmptising a layer of the liquid -

, |t
rev\é%%(r? ahé{ a lcyré?\/ RS t }]Ll‘m)lnT ar\M! e c sor em ﬁfal?] cpalp e%efgr rece1v1ng the
getsémasfrhmﬂure fortdoatact ofithd g&sw iﬁ)ﬁftﬁrmm thelggudd Iabswberﬂ) fco form the

AT N T TR -

hav@answek deisitp tomtthe Beutivh, RindeRe solitiod Wal sdpAktitélfrom the layer of liquid
absorbent as the |jquid absorbent flows down the

refrigerape ntghg lagen gt ‘?SQ}HF‘?nto enhance absorption of the
gasby the liquid absorbent. Typically, the m xer unit

W | | prgylftihé edtensdavill iidRerdeipiad alnﬁx&nﬁuﬁa&&éxagge véiithin the

the m xer unit and which |lies across the surfac .
copdlemsst foigeqeivang thediguithalesorbent, rehqreigsheimisss sinianedapted for creating a

ﬂ(ﬁ? 6f %{% "ﬁ?luﬁﬁ Hsbibellt 85 atéﬂhtacé%fl the g'f&e? u?thP!Jfa@llhltMg the contact of the
heri ges being spaced apart fromone

goang ligoishabshbent. x@enenallyt therdixexmihiilh gncorporate an open well for

reg’%u%%t Y lllqallllld XPsor I r’cealn p%%ﬂ% tf'leb Ao tf%he l?quld pﬁseorrgeandown the

surface of the mixer unit with overflow of the liquid absorbent from the well.

Preferably, the mixer unit will be adapted for promoting turbulence in the liquid
absorbent as the liquid absorbent flows down the surface of the mixer unit to enhance
absorption of the gas by the liquid absorbent. Typically, the mixer unit will have at least one
ridge defined in the surface of the mixer unit and which lies across the surface for promoting

the turbulence in the liquid absorbent. Preferably, the mixer unit will have a plurality of
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Preferably, the mxer unit wll be nounted on ginbals
arranged wthin the condenser for nmintaining the
woreoosn19si t in a substantially upright positi oPCT/AU2004/001130
Preferably, the separation systemw | further
conprise a separation reservoig for evaporation of the
gas fromthe |iquid absorbent,”the separation
ridges ahv eidgeCionipg sisiced apart Fronsorginodier idovet thé etix@agsegel extending

f the liqui.d absorbent intq fhe usi ng, the gas
suByaR AL ST BB P PO BRI Pt It b

housi ng; and an outlet for return of the gas
evapaertly, thomikdreumit vl it Bosaeden githbal R@anged within the condenser
evaporator, The separation reservoir will typically be
fop maptEgTEdhe BEXSTgUHaRreYbstantall] yntigt @ogtigpor at i on” of
the gas fromliquid absorbent. Preferably, the
Separafek My, INSsArMonl sybtehd NEF FuEPEPEISSride PR3 b & voir for
for elevating the |iquid absorbent to ‘an el evated
evppetatipo af theisas from e lighid absqilieat, hasesppeationtreserrair comprising:
C°”Q§Hﬁ§4g§°r contact with further of the gaseous
m xture om t he evaporator, the punp system
conpaniislehfpr pasdagabf thg liqeakabsoitrent orto Hedeinginggthetpas evaporating from
[i.qui d.absorbent. and, bei.ng heated for causing the
thFP%W#&bgﬁég?‘g@%nﬁgeggu$%$@gg fromthe heating
I es ednvditlet for rétusiesf the lgas éaporatedfrsinfe tigaid dbguibént to the evaporator.
absorbent fromthe heating reservoir upon the heating

reservoi r bei ng heated.. and ol l ectjon, reservoi.r -

- alleaPpten g ayay b Biseh Fosrarted AP RReE R foliate
evapb@tionp enthelcas 1ol liGl abswberdthe |1 quid absorbent, the

col l ection reservoir being adapted for passage of the

l'iquid abhsorbent fromthe collection reservoir to the .
conﬁ%ﬁ@éﬁtﬁ  BRLTSRRLEANION. SYPIRE VWid fHEBET SAMBIES G RIBIP SVt for elevating .
thB M @idabbbbsit t8uhleRlvatcdipRADSIFSLARL of HR 1iq[u@dl hborbent to the condenser -
absorbent fromthe col'l'ection reservoir-tothe '
fopemiadh werh fugther ofithe Bateouprbduredrom deeevapatrtemh hegaismp system
CohﬁggFEFr wi t h absorbent vapour which evaporate from
the T1°quid absorbent with travel along the riser tube,
~and aehdating eserwirt foetectivinguths Sigyiel absortblet ayakbairpheai¢ddr causing
from.the |iqui bsorpbent..fromthe col.lection
the BT or S b s RS BPRN PR he 1 v st
out |efised tubletfer modilit@tthe Hquidsdsordetit fYérh thehe@ifing Béseroir upon the
conduit for directin he |iquid absorbent to the
heafingEsseyer befsrsateds A conduit passes through the

sepal @llebn BV YiP hirahid AtE clSVREPPEEHM ddH TlR@which the tube opens
solution fromthe condenser. Preferably, the further

fopeallegtionnt theiqeigaberrbranthesslection resgrydir lgemadanted pr passage of
thgg FAGBYGY et HUM Bitd é&le&ﬁ}ﬁl {e%]%§$ir By %Bn&’ef.ns% €

aration reservolr wt evapor at or. e

passagema¥
Preferably, the collection reservoir will have a first outlet for passage of the liquid

absorbent from the collection reservoir to the condenser, an interior space for receiving the
gas together with absorbent vapour which evaporate from the liquid absorbent with travel
along the riser tube, and a further outlet for passage of the gas separated from the liquid

absorbent from the collection reservoir to the evaporator.
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wi ||l desirably have an inclined region for trapping
i quid absorbent that condenses in the passageway from

wao b®sabsaer bent vapour, and drai ni ng the condenBE&€AU2004/001130
liquid absorbent into the separation reservoir.
Preferably, the apparatus will, also conprise a heat
exchanger for heat exchange between the gaseous
m xtRreferabhy) théfrsgastletiof thepadlsetipm refert bie wijkhspaumto a conduit for

.m xtupe .fromthe spacg in the evaporator taq the
i AEdd PR B PO aga s TR rorupsdraes ioush the
sepatatienrdservioieroLh@p exdiafge withnhé sdlliMon B thedbndenser.
exchanger will usually al so be adapted for receiving
t he condense ef,ri gerant for heat exchange with the
gas dtisTahly i B inon iRt o the cofleetipriaecskeis WaH oppreinto a passageway

coRRAHRP TRfiFs L5t I OF Bilsepiralibh RRFANURHR Ble dvapbfifor. The passageway
evaporator. Mreover, the apparatus will preferably

wilsiepirald g havearsinginasoigsiondor Waprisgdigniskabsarhgnt thet condenses in the

SUB0RL kO (e QbsdtbRSabBS:, ! | i i
paevgporgt or 1ihfr?t o cont ac? 81\% %ﬂ&td g{emlg g%%ﬁ%@ﬁ Lge%&&g absorbent into
th@sephgatinlrgserecif.an wi || be provided for producing flow

of the anbient air through the casing fromexterior of

t he ' A copdensation suyrface

| PR APl CHERY ol DR EP RO SR8 BERASRchange
betvoeenzbe gadeofiomixtars dridt the gagwitheasnagt ef the@asdous hexture from the

condensed water,.. ..The angle will typicallybe in,a range
PO BP 0ok B AT CHE 2HA 4= EF B Lpi8yS FPPURE sppttion system
to #devlaporahsu Ciﬁeﬁllrﬂh@ hestaktlyangbh@ilBRARINH WS bMadhp@HI6r receiving
ystem for controlling flow rate of

conpsrise a. contr S )
the SREaRiRgR RN FoT S AL BT aREE itk 1 grseQus TR a aRd the gas, with
paSdabt 8EMe cbhGerRO iR eraNSA S RO deAR Yo i HaPRatat ur e
‘sensor for determ ning tenperature of the anbient air
flow ng fromthe condensation surface; wherein the
cont¥ereoessstheppparaisapillaretesabln semnprise heasinghsesigthecondenser
dehes 2 of @iy ' ' t .
o o R e LR AR Eh R B M with the
condensen Fieferdly, edas will be pravidedrfonpteelucimgdkng af the ambient air through
. [ m ient._air onto the condensatig .
thd QB Gh gl SiTfs BRI Mo B R SBER e i
usadlhpbedtrdrngediat &cingdldieelfiviei te hbrigdrttall foo ficiligatirdpodie thlBection of the

condensation, surface_to_ the_condenser, and wherein the
condgnss Patsss Theangls il bipieadly s i ragedFrra apeit3Rt & ahout 60°C and

pré%f?ﬁaﬁb‘?fr@??ﬁ%@tlt %Ootom%gwtsgoo@ ow rate of the anbient air

ow'ng fromthe evaporator to the condenser relative
tothe flowrate of the ambient air flowng into
contaeferaily thetdpparatnsieikalst emmprigefaaeontrot systane farlygntrolling flow rate

¢ Alet8tmiLannanat ?h\ I t hi hg condenser to N
o B B A O SR Mo By OGRS
Mos ta tpmpératiak bgnsot foe denhirdhg tysiceatuné bf the anpldns &ir dlowing from

further .t enperature sensor for
the condensation stirface;
wherein the control system is adapted to monitor the temperature determined by the
temperature sensor and adjust the flow rate of the ambient air flowing into contact with the
condensation surface to promote condensation of the water from the ambient air onto the

condensation surface.

Preferably also, the apparatus will be adapted to direct the ambient air flowing from

the condensation surface to the condenser, and wherein the control system will further
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measuring tenperature in the condenser, and a pressure
sensor for neasuring pressure within the condenser,
w@apasois4rzont rol systemw || be further adapt eRCT/aU2004/001130
assess the tenperature neasured by the further
tenperature sensor and the pressure neasured by the
pressure sensor, and operate the adjustable air intake
COtIquH»Ie taaradtdstabﬂd mmrrtd{ee)p@fauieh’e aaljinit €ty mte offth@winbignt élr ﬂowmg from

LSRR G AL U5 e SRR Mg

cohtricowgth théieorldedisttibnrsaffate) €f &ﬁfebymlt@r Eeﬂﬁ)e@&lﬁf REAREEwithin the
of, the evaporator. Bubbl i ng as t hrough the 1iquid

copdensey ke Remoie hegordensaon P Fée @FW@E?I%QW i ncreasi ng
heat transfer fromthe anbient air to the liquid
r ef rNig&Blerably) tEtorddP5edm daNe6hpaibe 4 hﬁ-ﬂ{& @éﬁ}%rature sensor for
invention there is provided an evaporat or
mefsERE teapeahde Hsthecordespenandn presewresehios ﬁi@r raggsuring gressure
witliARRE & rffenSH! NBId Sk @Qnﬁﬁtsyﬁgﬁ\%ngo%efu&%&de?&;?%d t%rassess the
surface for contact wt
tehperafure enesiswepd| ydhe furthef rtfrngperramre aargohaw thg pamssure measured by the
Pl seBlort 15 5881 RO A G0 e BrlRGRR 15 e it fich Sate ofthe ambient ai
flovehg tcg’éfea:nhdemdr a gas; an i nI et for passage of the gas
into the space to cause further evapor ation of the

r er nt o.the enc ose ce such.that.
neat Er R TS PEREE it S ABP GV I PR i@ abbling the gas
thﬁmgHQ]m@qudl’ieﬁigéfaal@ ta ik dndRseDEsRE §ﬁﬂ1e(éﬂal§di'ﬁfo@CBub]§1ng the gas
to, or,  bel the dew point of

t he
thwagé EE%/ hq‘fl ée ig6Tanh pgitates tge ha\mﬂer@frlg%améwga%sneﬂh%f trgmgfer from the
any@é&ralgtquﬁ(ﬁ\_gda@@ﬂ ghhtair onto the condensation

surface for coll ectl on of the water; and an outlet for

passage of the gaseous m xture fromthe enclosed
s padB yelrnotlaqr A6pset of the presenidawentioanghereris aravidedsay évaperator for

efﬂﬂﬂ%&ﬁd@néﬂﬁﬁ %P@vaféﬁ‘ fI%n‘F&l‘m)leﬂgalf‘ tﬁe &%ﬁg&?ﬁé% é’o%llaﬁ/rlm%

ousing of the evaporator w’l
r egiableastomercendénsation surbacg fgeoukcnwithiheanbiehtwr;gas

o el OO 1GAROMie Fn R i Bl Sior Btk ppace for a
gafEeup nisipae eﬁefr[gmaﬁt hepom@ﬁpbﬁgadﬁﬂomahdHQulHQéﬁigeﬂﬁ@ and a gas;

condui.t f% Wp ftg one end mtothquH.E regi on

t he aHdﬁ‘& 4 Pastasa et thh seHpbyinesPakdoichss thrthen ea\ﬁe?raﬁon of the liquid

reftig@ila@Pint@ e eMaREEd §pakdQuchQhatdRabls RWhiME thd B@d refrigerant from
arr%gged bet ween the upper region and the | ower region

R sUitRearndrBe gorsieppation;surfagg isitherplycooked to, or below, the
deﬂ;l I&Hlﬁd dfttb{e %te? AR Hid R Sirb kD& SRAGRAPH the ValiPfrom the

edach other and
ambient air onto the condensation surface for collection of the water; and

an outlet for passage of the gaseous mixture from the enclosed space.

Preferably, the, or each, condensation surface will be a surface of a cooling fin
respectively, and the housing of the evaporator will comprise:

an upper region for receiving the gaseous mixture of the gas and the refrigerant
vapour;

a lower region for being at least partly filled with the liquid refrigerant and being

spaced from the upper region; and
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arranged one next to another for contact with the

anbient air. In yet another aspect there is provided a
woreihosinr separating a gas froma refri geraneCvapzoes/001130

in a gaseous m xture, the method conprising: providing

a condenser adapted for condegsing the refrigerant

vapour into liquid refrigerant, the condenser haousing

a mablesst oné torfdmit theicwiens agre drudqutq;ha ppetregionfos the housing and at

r.bi is adapted for

an?ERﬂﬂ?F%?Pﬂﬁ%%gﬁygﬁfq%ﬁpfﬁg liquid absorbent with the

gaseduinihe of @chpesihgfin idwergasé batvamntheinppérmegion hed the lower

condenser to effe t he condensing of the refrigerant
lfgvaﬂeuenﬂaﬁaWBhésaﬁﬁﬂ?ﬁélr.qu.d absorbent to the mi xer

unit whereby the |liquid absorbent contacts the gaseous

M X{y5i8al Bl 6 lirdaBty 6f|&6019€g8fnh§wﬁlbfew}iaeéﬂ aprirofroteath ofhietland

absorbent formng a solution g%% hWé UId absor bent
arrargedione nguisto apqtiir for coRFt with the amplyeptalf-s provi ded a

condenser for separating a gas froma refrigerant

Vapet Rothed AsROUB I8 iX biovled IR RAGENSphr LABTI S Kidg a
a housing for receivin he gaseous m xt ure and

refigaraRAPAYY itheBasepys i theapashied pemprisingui d
r ef él‘ogi%@gta coRtichsBr £ﬂ @erd iy Eénc@hglﬁ 939@%1%&%1& \;ali%@ur 1nto liquid

rece|V|ng a IQUI abs r bent or absorb ng
refﬂtﬁag‘aﬁnet@nﬂwﬂw howsphga indrer omitifperegeivingrliquid ab$0@j‘eﬁrt§ for absorbing

the?g%% ig{rlg 1‘/"2??1}115 g%tteg?or fle'{?l {aﬁgg 'c&gta@td(ﬂ%gﬁi%&a bsorb%nt v¥11th the gaseous

gaseous m x
miktuggyi d absorbent In st|II another aspect of the
present vention there is.provid f.or
P PAing 4 EasRon M GBSO BR: Cr e b Sitien e g the
reff aﬁ{&gpogrg@aeous m xture of the gas and a
refrigerant vapour to separate the gas an

g
r ef Preginteathe ligusbahsorhenktorhg BRIt WosFaPY Siedigichabpihgnt contacts
thebgcaa YoulshixF &6 Lo Hdt {hie%as {sABESHel A6 BeNG qiad gbsorbent forming a

|tat|n contacto aseous m xture mnth the liquid
solabmmoblélnﬂlqﬁuialabmpmd) eghst he gas, the m xer body

bei ng adapted for facilitating contactof the gaseous

m Xgu %%et@sé‘&‘?tﬂewg' goataé@akaam Suppf@a%n & from a

from a fovirdes a way ot nti'ng fresh
refﬁgeﬁhm@d)umm e gaseuppimmret. thercond¢rnsencorptisingre

| ocati ons water is sgarg

et AR RV igy s et i EAc Sof ek it gepant vapour
uﬁB%ﬁuuM@hgﬁﬂ&ﬂ:@ﬁitransported to such | ocati ons.

Simlarly, where it ecessa to car

supplies St e oA P RE e TR L ayBiggbent fo
ab&ﬂ grtﬁé ?& tWab:8h a EIRRLABPIGRhs Ahd tHeM 1R d§iSsofent, the mixer unit being

alternatTve source of water
adapted for facilitating contact of the gaseous mixture with the liquid absorbent.

In still another aspect of the present invention there is provided a mixer unit for
mixing a gas with a liquid absorbent for absorbing the gas from a gaseous mixture of the gas
and a refrigerant vapour to separate the gas and the refrigerant vapour, the mixer unit
comprising:

a mixer body for receiving the liquid absorbent and facilitating contact of gaseous
mixture with the liquid absorbent for absorption of the gas, the mixer body being adapted

for facilitating contact of the gaseous mixture with the liquid absorbent.



10

15

20

25

30

during travel and so allows less reliance to be placed

on stored water. |Indeed, by being able to condense
wowrisnidseom t he ambi ent air, stores of carri edP@EABEL004/001130

may be reduced. In addition, condensing water fromair

provi des sone certainty as tosghe quality of the water

and so provide a source of water in areas where there

I s doatllensifig tventérhfeord W bidrit a@fprbtideex nailyiof gul\j)ﬂtaﬁléntmg fresh or stored
supplies or the avai | abl e water

IS
W‘Tﬂté:f $URPEES BYreRite anpriEemsd ocaions thfE}Té?P\%‘ xg@teh@tscag 6 Papherwise
urlaQhildHE ahd trl%{ﬂ%@iu&%'&reﬁgﬁc% & of the nied &r; whks & Bl ’ﬁ‘%s\fborted to such

one or nore énmbodi nents of the present invention
loggsions-caintienlyi whereritisteresedry bp easty wafer sippligsisuels as on a ship or boat
dtMH EOVSa e,ﬁnhg%h@‘@bép 'froﬁ'l ambﬁnfzﬁphleoq/l@e@%n@%;nalh%e source of water
gerer at’e en t rigerant vapo i's condensed
dudirrg trayet lred spatats less refiarap pabaplasedies stordsketateer Eidaed, by being able
ool e and generated he

tof@@%’é?\@’ragﬁrﬁﬁo% ﬁ?enadna%ﬁ% i, § Ire,?gof Igarrrlegsvg% er ma¥ be recijuce&i In addition,

coh@amaty Wik fromPaie praliide swmelcﬁrtalny}e&s ’lf)lﬂ‘lé ?@A’lﬁjﬂsbﬁ’iétwaﬁér and so
the present .invention there is a ovi

prﬁeé@.aﬁ@wr% Ofvater 4D prePatHhsredbeTeity de tt? Fh'F tiie existing water

suPPRES GRHHS avdiRBlPALRPH KEOWRItb Db PBIuREDS cHBtamiRS], 'omscbtherwme not
an encl osed space contalnlngvg ggseous m xture of the
P

sugfable sorcthe Eftendpsk piPoRegfdhe wa eardingly, one a1 moqwrabodlments of
thé gfésél&%@éﬂuo Midktidriihtd grﬁlmﬁe%fo!f P&fch@;{itsui{
space

aporates into t encl ose romthe |qU|d
refrigerant - passing the gaseous m xture fromthe
enc| Mergvepagdhetanbienfeirde peed st hess inigamstated when the refrigerant

valpgtnt %Sﬁ@gsex %BBH% tlﬁe’] Pﬁlogla& ra%sxcielé r?b&ﬂﬂielh%g cooled ambient

eran urnlng e gas

augam’egnmrated(heat endydbd ived dnggdensell capiagendheating plugtosesgrespectively.
the liquid refrigerant condensed fromthe gaseous

m xt ur or, eva e_encl sed S
R e R S R L e
progiding haatisgiflom anappaatud et opbratios of tesapiphardtiy et method
there is a nethod for providing cooling froman
CogﬁﬁﬁFE&us during operation of the apparatus, the

3195 mgag &toan eﬂél@éé’dc_*.pa& c%htehﬁﬁgb gab&dus &kiREof the gas and
surface or contact with anbient air; passi

refrigieArd Napei] qyae@iraéqﬁaféem@dwai fﬁﬁh@eran@ a‘s@dbet tﬁ\fthﬁmeéngﬁrfant vapour
evtaP $niBHe Eﬁcﬁééeg%f)%t s hat xd tﬁﬁﬂ% afl froma

qU| refrigerant, suc ri gerant
v ap assing por gesesus mixure feone thel epslogedssmree tdf 3 omdehger for condensing

the recfrul:g% LE ‘leo ggng{ﬂnt glargeg)%s F‘Hgﬁ%% % &'33{091 q\rﬁf(g{:eg}qﬂerhnt o the
t he r@ﬁﬁhinlgghs gad facim; th@gmomsgmmm&egammcmokbpme f r om

t he encl ntac t he, cool ed coolin
s or repE R DR OaEE BT FORirnard BOm G5 arny® B EpRlor
evaporation into the enclosed space ; and

drawing off heat from the condenser to provide the heat.

In still another aspect of the present invention there is a method for providing cooling
from an apparatus during operation of the apparatus, the method comprising:

providing at least one cooling surface for contact with ambient air;

passing a gas into an enclosed space containing a gaseous mixture of the gas and

refrigerant vapour evaporated from a liquid refrigerant, such that further refrigerant vapour
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anbient air; and using the cooled anbient air to

provi de the cooling. Apparatus for providing the
wheasiomg4nand /or cooling are al so specifical | yPCT/AU2004/001130

enconpassed by the present invention. It will be

understood that it is not necgssary that the

condensati on/ cooling surface(s) of apparatus provided
evﬁpcsragae et dhe diebdsed gpaadrain éld Livg@id wfﬁgaeﬁt bad bestiethetéhy drawn

he de\é\%ﬁ;)l nt of the_anbi That

m‘i"ﬁée H% i ﬁélgﬁFané thg ceaknguriach e E’@ tﬁ% eoRline Surtac;

COl 15364ih© theQas¥is@hixture Mol the@RloSdt spalcs;-  Thr oughout
this specification the word "conprise" or variations

sucsontactingthsrcpaled cogling wistase M@’ﬁhﬁb@‘ arpbienp air (o eféecs ceRling of the
anjierﬂt'EBJ dhe inclusion of a stated el ement, integer or
or group of elenents, integers or steps, but not
the Lfsmgbhspmied)ﬁmbrwtt@nrh@proefﬁ@létnmoling- eger, or step,
or group of elenents, int egers or steps. The features

and adva . v

Fur R R R T ERAR, s NER b oo SRR
enpdSrﬁfJ&rsédEHy greqndseme ntventidn.t h &711) ibe &Bdérstd@‘d&hhﬂ ibis not necessary that the

ether, with th 0 anin a S |
v coRlint ot tef R A EApu A el megtingfns cooling

plﬁp&féﬁ Bé bSolalmen 6t BélowythleRws@REsT the mMBféht &R, TR4t is, the heating or

condenS| ng ér om anbi ent_ air; Ere is a side
coglirgFapb etasblegffgafﬂ Hecablectigryof %aterrﬁr@rar fenpair.

schematic view illustrating the operation of the

appafRblishdt tHié @ecﬁmaﬂnﬂﬂfe%d’rd' "§oxﬁpf1§éﬂ lor Vh@X¥idHs shf€as "comprises”
evapor at or of the apparatus o 1, Figure 5is a

or peanppriding dﬂ&uheumdﬁ@ﬁto @gmpésetcheuleawswlv pfe%\ﬁféifedtqlﬁénent integer or step,
or %9&.?{?5@%m8ﬁs,tl{;@%&9 B@Et@éé‘ $uf oﬂ: 8 exclug én?Hf thér ment, integer, or -

S-section i ew takén through B-B condenser
stapl, oFgyup;ofelgments7integess ecdiesat i ¢ vi ew of a control
system of the apparat us of Fig. 1; Figure 8 is a

sch elri:l%tfeé:culyes %}Q’% léfﬂﬁtééet%h)'é ﬂ% }Srlegen? Rl%reghbﬁ) Qfﬂ?{)?c%rrteuf%‘ﬁllgl[ apparent

appar at us enb resent "I nvent
fren ﬂtkeﬂoﬂowmgVManpﬁdrmﬁthmpfeéeﬂecbémbochnﬂnﬁl of tiegysreSerit nvkhtion

d|a rans illustrating the control system of
togfer b PR SRRHEh B g 8 H gure 13 1o o

schematic end view of a solar heat tracking apparatus

BRIEF DPSCRIPTIONIORFREIFGURES gure 13 is a schematic view
showi ng heating being effected by the reflector of the

Flgl?l% & g lf)fmoJleV\E 'of ap}:)l'azrétus embodied by the present invention for condensing

water from amblent air;

Figure 2 is a side view of the apparatus of Fig. 1;

Figure 3 is a schematic view illustrating the operation of the apparatus of Fig. 1;
Figure 4 is a rear view of the evaporator of the apparatus of Fig. 1;

Figure 5 is a partial longitudinal cross-sectional view of the condenser of the apparatus of
Fig. 1;

Figure 6 is a cross-sectional view taken through B-B of the condenser of Fig. 5;
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DETAI LED DESCRI PTI ON OF PREFERRED EMBCDI MENTS The
apparatus 2 of Fig.1l conprises an evaporator 4
W@ oovsAa19seng i so- but ane (R600a) refrigerant forPCDal200g/001130
t he evaporator to or below the dew point of water in
anbient air flow ng through the evaporator in use.
Briefly, the cooling of the evaporator is achieved by
Figaredl ing sehegaeticsiieh obs cartnal sy stetnhdtthe appsudias affigal;| y
inert wwth respect to the refrigerant into a headspace
.0f t [ AT Sy rs the rtd ressyre of ..
riflre 18 BURRROR Bt 1R Y Gl s R i e Bbodica by
thé prdshetrinveftionfer amidehsing wapafadng afbtemt hingarld qui d
refrigerant into the headspace. The resulting gaseous

.mxtyre_ 1 n the headspace conprjsing the gas d the _
rils B4t o e S SR B B SRR e I it ilustrated
ingassand the refrigerant vapour are separated. The

separated refrigerant vapour is condensed, and the gas

.and conde sed.liqyid refrigerant are recircul ated back )
Figure g ds 2 3chsBate 879 Hienrofa sofartheatisuaking Annarating fos psgiding heating.

nore clearly in Fig. 2, the gaseous m xture fromthe
FigR[19hi94 SdhethafasiessHovifg henafsdig &l bytha rdlR&soF fhe

differential between the evaporator and the condenser.
appp@teRfdigtiPon of the gas fromthe refrigerant vapour

occurs in the condenser and is achieved by contacting
DETRELEXRDESCRIPTION D¢ PREFERED EMEODIMENTSh @ 1iquid

absorbent fed into the condenser. The gas is absorbed
by éﬂg l'iquid absorbent to forma solution which
pas &€ appairtiseolditdenanriseyan ewanesrtar 4 emntiaing iserbutane (R600a)

Cati ; . L ' '
e eV Ao, PR 15 ARk Pl e Rolcdin Ktbient o
floxsg Hiyengh thesarperetorin use. thréeflyothetcooling of theevapoudtat mechieved by

| V1 Lndi: ed. by,the n al s. .8 .
o GBS S A Pl S RO M S S B8 pfiBerantinto
hehdsparé dicthg asgoustor Kiisifeeves therpantjaltfiessamrufessigerant 08pour in the

the eva ator. As sho schematically in Fig.. 3, the _.
hei A8 GLb P CH Y AT LOER RS 2 alAnGoR Peligh refrigerant
intoheherdspdceMThe BestuBtirigpabédlisOni&QIFa N HHedHeh &pat &ﬂn]?risin the gas and
headspace 16 of the_evaporator through a plurality o%
thejshgriantyappup mebfmm@a FaPYRipEand fhe grRendfegisfagesant vapour
ardselpfrdrdd. | Bk bR tddi @t drdrd Qég?ﬁlﬁﬁ BolRhtd D8RG Me %@ and condensed

_except for the headspace 16 e evaporator. "Spaces
liquisl earigqsant arqeecisigated padyiotle gvaneratnny if @ cordirvioan tydé. r
to flow through the evaporator over cooling fins 22.

The | - i f |
or o AEB SR eaRy Afie PARE gl (R G HPOfator 4 passes o
a cppdenserf ¢ due toepresdirediffesdntial Héiween Hpovapantanddtthecatienser. The

g e arranged at a 45 angl.e relative to. . .
seiariorar Eallin e PR R oo SR S sile G bR pachioved by
cotfitactingptihd ghalvithirothe gaseoat apkinge withfad@idibsarieas fsddnfthe condenser.

housj ng the, ev rator. and t he condepser, whjch
Thgpieeleqred Rt SrOBEY FoRF S GotEcagviGR passes from the
cofidink &b laGRPSratibh Hsbkalrg6r deparation of the gas from the solution prior to the
return of the gas to the evaporator. The liquid absorbent separated from the solution is
recirculated by a pump system generally indicated by the numerals 8 and 10 to the
condenser for further separation of gas from the gaseous mixture entering the condenser

from the evaporator.
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Fig. 2. The gas 30, in this instance anmoni a gas, isS
bubbl ed through the liquid refrigerant froman inlet

wo pooshesinrm of a di ffuser 32 arranged w t hi n PEIEADZON001130
chanber 14 of the evaporator. The ammobni a gas passes
up through the pipes 18 into %?e headspace 16 of the
evaporator where it mxes wth'refrigerant vapour that
has mﬁ/ﬂwﬁcﬁémbﬁwﬂyhh EiglBddbe byaptgaﬂolr dubshpiiedsid IgRisiip 12 having a

The .ent.r ia gas .in spac
o REctR e 4F Witkis i By OpH BT B4 Ty eRAAd o0 13 & the evaporator
thﬂﬁl%h@ﬁﬂﬁrah-fﬁ bfs éﬁ@é@ﬁﬁrf iU @hy piPes f@WHe%vﬁﬁ(@ﬁﬂfr@ﬁ@ filled with
fromthe liq refrigerant in the evaporator.

hq:ue«wptbutﬁ@aiefri&erw aﬁvﬁxqeﬁf for theheadgpace 1o ef ﬂlegeérﬁaenatqrr §hsces 20

I
08108 0 ORI 0D 0501 AR oo
copléaglfnpai e wfpet bide éztsaggi andgr stcher?nglﬁ egdhi foh22 previde condensation
su?t% é%&s @c’g‘% ern%ﬁf | Oéﬁﬁwétgll‘ %‘g 891% 1en alﬁt ghggz\?a%ratg and thereby the
f1rfs@9laﬁé1ar3&1géﬁ at BQSTﬂ[g(l&f&eei’vettB h@ﬂgdshtalrhukzn ket tl{’eocona&%ed water runs
is partly filled with a bath in a bottom

Of“ff@@g&ggﬁé fadls opfe ElgRpEFYERCe %fcmﬂng@ﬁgwa&n&#&evaporator and the

cohd &tk WK hRedaMe v?ﬁe&%%'o%m&g spigb8¥Efor %ll&h&@héﬁﬁlh%ated in
42 of water and di ssol ved ammoni a gas. A m xer unit

Fig.g. suspended wi thin the upper region of the condenser
by dual axis ginbals 46 secured to the walls of the

con -;g%é 30, i ¢hig iERAls aﬁﬁﬁﬂﬁ?g&sh E;tbtﬁogf‘edm%h Lme% E%uid refrigerant

remains 1n a substantially up¥ight position
fragn en irletsinrthefremof adiffeser 8 errapgest within the i@vetr@bambdr 14s0f the

o 500 B AT A0 RS0l o

evhporhtoe whené #tmisSs Wrtbvefdgekahhvdﬁwr tipg s eegiopatedBonf the underlying

.th ndens ui d absor bent rises wate

o PR LSBT A AT T REr LD COHAFSR B Fs the partal
préisEf0dRE reip@ahey Hotir thdirdaBe b bddsedifudihet fbfﬁg&ant to evaporate
botton1reg|on of t condenser., The |i qui dabsorbent_ 50

frozy Sher I e TefFigpRanhia the gyaperaier-t Aea wsklt bgstisebawninte the liquid

ref‘i’%@%{nt BS m%%f)@llch’ﬂ\@ fas 92 ﬁz@u@{ intthh éHol‘s%{mBiQﬁttalﬁjﬂvaﬁl lRer the fins.
ling into the Tayer of liquid refrigerant 28 of he

bath. As the |iquid absorbent travels down the outer
per iAhentigt 34 ig preridedin thechaatlsrace 46 pf theeeporatee thrpfigle which the

gag’{l oull nid¥ foéé! flotvk &%t dehst W8S y&eg"pg%é"%e THRS! m‘rtﬁ?e 36 opens

e condenser ron1t e evapor ator an sorbs a
intorapmppiee regaeredfief the mnsrieeser/t]srogghwn inlat 44 gheapncﬂéreer 6 is partly filled

Xer unit i.s FOVI uralit shac
il B aelParEioh s of s dnalelc e st AR i Hpid refigerant 28
oveilngag alowndf & bkﬂum)n(e'l oflmatbr arﬁl&lsﬁdlt?fgsarﬁmdia s. A mixer unit 44 is
tur uIen n the flow o i qui.d or.bent. do
Sut OB SO Hit BT £ enﬁ%fsbéfé@%%fg Siecured to the
wall3f the Riensee TR@glmﬂa@teﬁ%ﬂ@tﬁéﬂﬁe ﬁflxérhh%ltl refidird in a substantially
absorbent with the ammoni a g&é in the gaseous m xture

uprigdhpesidonif dhpsrarnd sarerermevhish theapnaraivs dis legatechis not horizontal.
amoni a gas into the liquid absorbent A

A well 48 defined in an upper end of the mixer unit receives the liquid absorbent 50

from a further inlet 52 provided in the upper region 38 of the condenser. The liquid
absorbent comprises water containing a substantially lower concentration of dissolved

ammonia gas than the solution 42 in the bottom region of the condenser. The liquid
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cross-sectional view taken through B-Bof the m xer
unitis shown in Fig. 6. As can be seen, the liquid
wabmowswt falls into the centre of the well 4BCT/AD209¢/01130
aperture 60 of the inlet 52. Returning to Fig. 3, the
l'i quid absorbent and dissolveg3annnnia gas has a
hi gher density than the liquidrefrigerant, and so
abSﬁﬂoéh’ﬁlﬁ) d\fe@ﬂbﬁihﬁ‘ohﬂhﬁ [ringﬁﬁl birte ietjuind dogfrt il‘@@ﬁ@dﬂpe'riph&al surface 56
the solution 42 in the bottomregian 43 of the
of ¢yRTGHRS Bt ins T s kP 18 19105 RL T 0, Fiegracbrgehibgbath.
through a feed pipe 62 and enters the separation

I eseAyelliqdd Ebboesiah tratels Abfh tBboutéNBerdil@tAGBrface of the mixer unit
resg{voir 64 is partially filled with a solution of

undse the fisrtofgmatib monits the S36PYU dHTRsTt e ingibe camdpnser from the
evtaﬁzra@d} anQtBEABL sReAAIPACH RS glsg-,éoh%i%w NERRWn TIN5, the mixer

he solution and nore particularly, amonia gas an
unijeis prowidgrbuiith 4 pluradisy ot 4pacesbapartgitcumferestalridgesi58 which form
' | or i f i s hnqthe o
o SRSl AL D0 LAY L s LASLATTRRY D885, R e i
absdrbentndeym Hle thisadsniaeethe@bsdrbetiepasep avat éaoh onesEhe/irbulence

W2, outlet 7Q js.pr.qvided in the separation. reservoir .
Bt gn g HhS HE PGyt Py toRe SRe i e goscous mixture from
thbeadgongror &5 theadtly, dbofftidnt thelapnfonsd %mﬁdarta@ Bfuid abe&Bent. A

pi pe 74._ The heaté;g reservair 72 is_heated tq a
cragpsiarehy et threred B+ PhERe i HRS oG Fipi6nAsgpn be seen,
thé NguHRBKSIbe SO 8 thel@niOb e W mﬁkﬁ{gh%?wﬁfe% dtRhe inlet 52.
through riser tube 76 into collection reservoir 78. As
the heated sol ution "percol ates"up the riser tube 76 )
wat dretytapsiio Bad. Hetisiiidakpesbeny apd disselved ammanda gas has a higher
' O D6 f ' i v-en: . .
B e L M s g O At o s MBS 6018 Eo L Ylid Rirgerant nto
the paduon 20t the hottemeargion 43 Bthe Thadewknt i on entering the
coll ection reservoir therefore has a | ower
con traki [ e ' onpa 0y
pot 1 aris i Hon g e AR LR oBAT, SRARABEEL L ter the
sepavdtioi eessnloirt4dhrquab sinriglet 6o riittelstoragorcageoiréd év partially filled with a
he heating.reservoir. After. entering the collection
solifEp 8 S a8 SR plcbfov e bR Pla ok i hes atomal
hefﬁ@ij:diﬁ@ s®filléd ﬁﬁhtvhpoﬁrif fotn dhﬁélﬁ@ﬂicﬁﬁéﬁd BOrd Pdrtialdsay RinftBonia gas and
urther ammonia gas fromthe gaseous m xture passin _
W FRRONE Buciis EPPAFRHQTF T hobratgshiosr g thermapty ot the ammonia
gab e rs_@ﬁﬁbn‘énﬁe'ﬂfn%‘fﬂﬂn fIREGnBERLr RfevaMBafe PR fHeGHleRtd Yieadspace 68 of
as indicated in Fig. 3, the liquid absorbent 50
theseperatipniReerygiser tube 76 pools within the col | ection
reservoir 78 and travels back down recycling tube 80
whi chy, . . A i '
s e e O oA R o LS R B e
solutioatd1@wsfto p heating wexeriain §@ ofiiitetpuniesystdny throngle afeedipipe 74. The
. r at.i [ VOi Iee. £I the condenser...Fromthe.
hegis RSB D 2R Fe o bR RS G 0o S oint of the
weaker solution, to force the weaker solution up through riser tube 76 into collection

reservoir 78. As the heated solution "percolates” up the riser tube 76 water vapour and
ammonia gas evaporate from the solution, forming pockets of gas which are driven up
through the riser tube with passage of the solution to the collection reservoir 78. The
solution entering the collection reservoir therefore has a lower concentration of dissolved
ammonia gas compared to both the solution 42 entering the separation reservoir and the

solution passing from the storage reservoir to the heating reservoir.
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l'iquid absorbent to inlet 52 of the condenser. A feed
pi pe 82 feeds the ammoni a gas and wat er vapour

w@niosniasge t he col |l ection reservoir fromriser PCAUZIH4/001130
to a common feed pipe 84 which opens at one end into
t he headspace 68 of the separﬁ%ion reservoir through
outl et 86. An opposite end of "the common feed pipe 84
opensftérdn@eridpethdi dollesiin rdgrasik A8)ghelsdlntidre resapdited & the

4 for ret of .t he anmmmnia gas,to the headspace 16 of
copeey & 3b eisnic e b o PREb LT Ba HAGOR oo From fhe gaseous

i XBGlelpASin S Btd U 0B eARF 6 HoaPHeMdaddHa0E 16\6f BB ¢ANIS0S & Fhrough feed
in the conmon feed pipe fromwater vapour entering

pipg 8 ammoni a gas fromthe collection reservoir 78 and
separation reservoir 64, and directing the condensed

wat %o%h&%aﬂp eas?ﬁcﬂ[:?cgc? il & 93 \ﬂ‘?é qu 1é‘%b§’dr§ﬁf}t'5@%hﬁﬁtgqge riser

in Fi e conmmon asses t oug
tuhe gt p@ole Wauhgethegaollcqmprre@r‘ngr 'é8 @ébtravﬁhs lesfckidpevrf reeykling tube 80

r rti
whisf Bate QR HE b8 O BRSRHGL EF cll Ghapencypnge
refaﬂibhﬁ'&p whithettie mlplsSGQﬁ)r r}eaya;dchargewﬂdétesemtnoafmtegeg&hé separation
28 fromthe condens to,the 14 of the .
redg it PR e SRS dueiraht APERGH et dBt s igryhr S irects the
li(?ﬁ@amériﬂbtﬁﬁﬂéﬂﬂloﬂt}&cbﬁdéns@i(Change relationship with
he common feed pipe 84 fromthe heat exchanger 90 to

t he wer .ch err 14 of the evaporator 4. As W

appr‘ég edinipge gfﬂsdﬁéﬂ&tmé%ewa ﬁ@%?fcgwafeaaﬁmrﬂ@%t&? collection
reSXGHARGE ARE VERIT4 B cﬁﬁﬁﬁ&ﬂf&ednpiﬁel&l%}uﬂh bPend ke end into the

exchanger and the refrigerant feed pipe 92 and the

heagdppase S ghihe |S¢pqrhféorze@ﬁ%ﬁ1rfﬂér@agb |0p1€ef9&é Ay ompostts gnd phibe common

fe&d g@fe %L?sggﬁ{g %@??%Hrﬁ:ép EZ g{]{altl a 61§C ang F&ggr PlR ?%tﬁzlh of the

amap@@s tﬂrthé hahdspage oof the avap@xaiha nifee dosimer feetl pépe 84 has an

' 1n81§{¢w:5%[§ r§§ flo.trJ tr]; epe%% er V\%u etlllgesa}n COl‘nI%gISL feI p%from water

escrl ove, e @Vapor at
vapotr éx&e]dﬁ@s;euh eﬁmﬁbﬁlafgﬁu feth t\l\ﬂetb]ﬂeﬁttlan eashmgr HandAsphasbn

illus d in.Fi the. ca 24 hasa nain air
refaiY S B G0 i GRSPRAAGLE LR DR B LB O T O
dramﬁng anblent air into the casing fromthe

at rTDst%l@dS &d&d&tmm% BetheRbmnddd febd baee84 phbesdidiught heat
flows through the ey orator into contact, with the

exg &eﬁ%‘) $qrRri9ng 8 SeREPRQ! (giferd Pipe 86 HaBiRBNE Hif gageousimixture from

th@ RE&s EQ@e 6l dﬁh@gva Bhfor épﬁ‘ﬂhé BorRieROHAA fubtHeR fdeliipe 92 recycling
housi 94 of condenser . As the cool ed air passes

copdensed mefrllg@@@t Apyfrem thi éomi?ﬁé@ﬁg &re lowencharsbarrldwh tf@fﬂ‘vaporator 4
I
TGS T8 A0 TR B Aot
witk thd gerraon fead gipedd fetmp thé ]s@t eminlaager %Pdo tlm‘lbwer elmtmber 14 of the
t ion

evaRgraRa” oo il iR E B néed e R Rl R gpanee

bet@b&l the @hsdds mixtateiiethe hedtkeclampeedid the tefficonantmh feed pipe 92 and
the ammonia gas in the common feed pipe 94. Similarly, the side by side arrangement of the
common feed pipe 84 and feed pipe 92 from the heat exchanger 90 to the evaporator 4 allows
for heat exchange between the refrigerant in feed pipe 92 and the ammonia gas in the

common feed pipe.

As described above, the evaporator 4 and condenser 6 are housed within a casing 24.

As best illustrated in Fig. 7, the casing 24 has a main air intake 96 and a fan 98 arranged at an
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t hrough the evaporator, while maintaining sufficient

air flow over the condenser for heat transfer fromthe
weondemsder to the anmbient air for condensati onP@Gf/AUN®4/001130

refrigerant vapour within the condenser. As will be

under stood, the apparatus is pper at ed such that the

cooling fins are sufficiently Ccooled wthout freezing
outlee1@fod dresedg waib&mt afrantoahy capingsinorp ity aimidspere through the main air

. atnospherjc canditions, ere is specific huymdity .
inGi IR S ERERT iy Aiieeh i Grppraf B coptact R Uy AgRling fins 22
ca@fink Mat@i tb colrins@KBIhe airfort® el firs Q2 Ul eh intBlcontact with the

bet ween 4.5 and G%r@lprrs of noisture p&gl ki | ogram of
hogsing 9410f epngteaserity yoolad pirprapise Per fhe hewsipg pfideondenser, heat

is ta%{%r@oé Gonl ﬂ‘le_li‘if%iﬁgin%h §ha P&ﬁ%@%ﬂ%@gﬁbﬁfﬂéﬁﬂeﬁkfgﬁdﬁ& the condenser

at the speci umdity~of th | OW Nng

anflrtberunferlying Hevidaefrigeraniefahesebyfalspireoledol i ng fins 22

is reduced to a specific humdity correlating with a

speck f.i ¢ r e t ur. .

g efisRE BELBHof ke AUIRo| ITREL BRUAER: A b FRBFHR' iRy 201
adjptechtoerptiatisaeidensatiop ©f water pec hinié velumexofrthemmbient hioWowing

t hr h the casi 24 .and .t he dew paoipt of the amhi ent
iR el R B e el TR R Pe S L Pt B QB or heat
tral@ﬂn,lr f?hgtmeﬁﬁ@éné'te)ﬁtoahé af@atht 5@ f@&oﬁgeﬂb@ﬁ@ﬁ efttegsfrigetant vapour

€00 t he ient air as the anmbient air enferjng i
wiEhig 6o pienter AP Vil G6IBHeBIoUh e CBBRALE ' DRSS! Sugh Rt the cooling
firfs QREIQITE Bk BN ol dWithBut A& zERNEE borkddsdd Watet.he anbi ent

air, the sensor is short circuited indicating the dew

poi nt of the anbient air. This tenper atéur e is compared.
i n dORPPBBMTE AL el s Rker PrEions thers dt atRAcicdumidity value
m%alegﬁreﬂ ih gAY bmattepea}ﬁﬁﬁ'%g R BRI S By e@amgle, a gp%cxilfic

nper at'ure sensor  104. the tenperature neasure
hunedggohbeirveen éasod 6192ins ohhwissuretpsr Hidogrpoi aftaimdortelades to a dry bulb

wat er in e amhient , ai.t~det er my ned by, sensor 2, the
e BBl RGP T B Pl ooty SPantaa SRabh LA that the
spbdifiehtunedigosttthohmpRathie f1bGnd Hv@rthe goridedsdtl PWwWuEate dthe cooling
_tﬁg,aﬁi erzj;[ air t,hrﬁug{g the evaporator. This contjnues
fing it it Tefteed lofRRGiE PRI FRETelerReaitth aispegidc ¢ yiblb
teﬁlpgra@.ﬁ’é/op%j ergytfurgfh%gggater in the anbient air to

achi eve condensation of the water onto the cooling

fins 22.Once the optinumflow rate of the anbient air
overMereraiapihathy tan R agingiably operated @ignaimem speed to achieve

md-ENREL &t U6 tﬁf‘o%@h@ %gr%e%ld;tﬁg Hiaxgﬁnroﬁpctof 42 é.rﬂbi(eﬁfaair entering the

condenser 6 I.S asur e urthe. terrper ature
eveperatnr is deteramided byrp aenragr iL02. t Fe sensor ispdrrangdd|se a3 GBbaprogressively

[ el L fon 38 of th .
8 b Rl PR Wity e coning
firpr28s §When dondérsetiopfremsoaghesensdr 1Rdrano theemslsientvat, itlessensor is short

Rl B R B ST onsy (L VFLS e Lemper aLre
cofif?bl Mbdule Q06 B Uk PBulBfiteinperabiet bf @RIaaTbaMAP e evaporator measured
by a temperature sensor 104. If the temperature measured by temperature sensor 104 is
above the dew point of the water in the ambient air determined by sensor 102, the speed of
the fan is progressively reduced on command from the control module 106 lowering the flow
rate of the ambient air through the evaporator. This continues until the temperature of the
ambient air is lowered to the dew point of the water in the ambient air to achieve

condensation of the water onto the cooling fins 22.
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The tenperature and pressure neasured by the
tenperature sensor 112 and pressure sensor 114 are
w@eoparesd2 i n control nodul e 106 and the contr oPCTraU108/001130
det er mi nes whet her the opti num conditions for
condensation of the refrigerap; vapour have been
achieved. |If the control nodul€ determ nes that the
t enp@nat the eptimurhBowoaige ey arhisiehicor dvegtthd erapoketor 4 has been
ond ation of t refrigerant . vapouy, the speed of
acFR=F 1Re ke tr 08 EotAsSed fRen BBt Hon MtonmiRtor Panmeasured by
a fulbthe€ Mipephtufduber. 112ahd cofphRASAThd fitiol W@ B6akith the total
t he cgﬁged anbi ent air passing fromthe_ evaporator to
PrESRTG B e HEBET, TegRn P 0§ the fordensepaepstred B Pressureegniardif. As the
preQerdioust ﬁﬁ{)&f refidf of g{p&‘i‘ﬁ@ﬁsep¥alti&eac@(¢mxgtfo a@ﬁﬂieﬁ%nditions, there
the tenperature in the condenser to thereby be
arp tepppasgiaire and/presswee eenditipres wighiodthe fondensérdar eptimitme@sdensation of
' d until a tenperature in the condenser
thé?ﬁagﬁ%ﬁp%%ﬁﬁgnsation of the refrigerant vapour occurs

has been reached. After a short tine delay of
t ypi B tegnperatere 2andipmessere, medsarabhy {heitanpehturh sermsobl Ehind pressure

ir rin he. ev tQr t dry. bul b .
sefi TR AR B RO ARE 2008 el SreiieRbrdg i sietyrgyines whether
tha bgtimg&i conidtitisis feccobyehsatipg bﬁfhﬂr@fr?%fb&ﬂi Kzﬁpdxmhaaa @leé:{)échieved. If
and those, tenperatures, are conpared in t control
thE el PSP it fhedeROg G oty i anAETgEIog high for the
cofi@asatiod Bfthbagrigb:2atvaktait etht Bfecdedl tROFaR198 @S pld3ees @b increased on
an alr-lntgke in_the fonﬂ%of a hi nged by-Fass danper

comppangt remdBe Cirod masing- Thiginsrragts thnBowaaterny theicqoded ambient air
paSRRR&Ant Me@bapBaRE tdHel Bhi&te é%&“‘?’sﬁqﬁeg M’c}'@f‘h@é}cttéf E% ﬁéem&\;eg from the

operated by t'he control nodule. openi ng o
hoging o theearmgdemsen by the drabignimcan] dd tempérehire &l the condenser to thereby

i.ndi - fl into t casi .
e RS A0, 0 e OGN RS R y  temperate
in tlencberdseser affivhish cendasstidhef the esripatat wipoulhecAm®dh&Been reached.
air through the evaporator to that required for

cool | of the aphient, air,.to.the .dew int of.th ) )
vt b 8 R Ol Picai R i Fthe ambient i

enteditigeths evigpolrdter drldDibierday Bullf tetriperadiiieiof e AhbieREdt lchtigg the
condenser. The contég% nmodul e 106 continues to non

tor
VERF AR AFRAGH TGS B PhEPTAPHAF&3nePrsi e antifeAnd giqee temperatures

d ESrApERd e CBRirbIn SBAE UITe e Rip et LIRIAAE R 17ARS Mrtpekdit:
arand 104, as ﬁell as the tenpgﬁgfure of the quuidn‘c"‘p e

sepser AP4basHifen ahoveibe dewarainteaf thergatenantait-intaksrra dhe fosmi of a hinged
bygge]aﬁs HRRBES RB12An0Ld HIEIHRR AENSEDE tﬂ??%{lﬂgi%& d@%()ggéegf%gc feast a limited

sor 114 and t@&nperature sensor
extenebyes actirator d10 epesatdd bpdhe dd8chnwdiulee Thpepdninf of He: by-pass

f i . h H B . . .
il 20 SRR b NGB B U i P P casins

thrnigh e fuather aifttakdigite anlthdigrith the c@rdenset. qbiRAGERGhOflow rate of
t he reEni erant .vapour w thi.n the,chdenser 6. . The

h
themPieat #infrayet thejeyapergion e thah requingtitor coplipg PY the gmbent air to the

de®iSdihEofARs WAt elHel FAISER YA O IvHiIB en ARBRRY SSinddbsing the flow rate of
theregﬁh maxi mum production of water fromthe anbient
@1‘

theyamabie prstithgcondenser.
The control module 106 continues to monitor the temperatures of the air flow of the
ambient air through the casing measured by temperature sensors 102 and 104, as well as the

temperature of the liquid refrigerant in the condenser and the total pressure in the upper



10

15

20

25

30

circuit for initiating operation of the nonitoring
cycle is also located within the control nodule. Such

w@omwsools4zircuitry is well within the scope of P€TIaU2004/001130

skill ed addressee. A further apparatus for collecting

wat er from anbi ent air enbodi by the present

invention is illustrated schemdtically in Fig. 8. This
reg‘f]npa]f ?E:]Mndblﬁs‘ee h&fédrembyliﬁ_ésshi-d détﬁidratle d?di Berfipatude bdhsor 112, and to

e.pu em c risjng e _heating reservoir _

ac{?‘f%‘?d?%%@@ﬁ%ﬁﬁ%@%f%ﬁ | Baiebe foerd f B‘ﬂ o 38 inrepose 40 changing
arhbienS@RaTtRInk 88rdqBE8H Y& donfiftue MUrRicRMoh O lidr¥rorh B& ambient air

solution 42 fromthe condenser 6 flows directly into

onttp ghaegting §ng exad endensingpéthe rpfrigesnh sapat within the condenser 6.
al it di el f t . Quj.d.
TR o S B S g e

absor bent". e qubed
apparatpeasbihareby; mayintire produmtion wbea® fromatheranvspetitir. at@ timing

: i.a. from.the solutign,,fornng.
T 5 BUARRERL i SIS SLA % T i o oo
modider Stdhb@nirot drduitey sobélewithimnthe ecgie\oithie skiifedMddiedshe
enbodi ment illustrated in Fig. 3 the liquid absorbent
50 i.ch collects in e.col |l ection reservoir _is.
charin S sk ABRERHE e e HaEh o S BRRLAIG FmPedige by fhe present
intethiongilluetrated bilredatiohllind Big ! ) eThigasReuMss Aifkdrs!frBm that illustrated in
.passing fromthe evaporator 4. However, rather than
Fig fidn (e PSP ap FEECBEPRP g e hraing igsav pif d3 end g qoffection
redeiPoiLYSR IS @AtedbedSre ithe ddparAIPRQBIITSE 66 NABR: ﬁﬁgglglg%}é,?tg%solution 42

the separated ammoni a gas passes through fee
frqm thye qondengspe floyve gitsptl BBt thethieating reservoin72 Widre it is heated for

i i ' I vapog ated fr
0 B0 0 LR BRSSP o
hegtgdgpiution g "pereolbties/uipthelriser bbat76 anater espmiuniand ammonia gas

' lve j @ gas.that S from.the heatin
evBba B A BORR P B Ru PR e TEFN pee fidimetp typugh the
risseiube fitb ohte d‘oﬂﬁ&fdtli]ﬁieﬁerﬁéir.a;&s a\bth/t%e efr{boﬂfrﬁ@ﬁtﬂflustrhated in Fig. 3, the
. evaporation of. e.ampnl a s.for return of t € gas
11(1%‘6@%8%&% %@E’Fhﬁ”?ﬁtﬁ e g gﬂﬁ%?%feé?rvmr%mnﬁlé%baﬁkmto the
coldenséist thusddhelecyrdiavhubd B(od cortadt Mith RPRRF g&éééu@}nﬁﬁure passing from
i ncorporates a water return system 116 for returning

theygitapprakpn 4 Heawerpmirthes shanthe fepassiag grslbeing dhargell¢rbto diffuser 32 in
: tze ' J oat
YR B ST St o 2 S CODEL 35 o e

val ve incorporatin
through &eed rige $iniby the2@pehiegioroierfshé erndendee. Fhipainahises the passage
e I t 2. The,ball float 118 .nornal
of Al e e A g Y0 S SRl P e 2gonetor
t hereby cl osing the drainconduit. A pressure
equdhe solntjor ofiithe liguichalisostentun)d somiriog slidsbieed RRMAONIia gas that

region of ;the storage | ,nder above the ball f]oat .
pabSEhBE B ol T o o PRe TSy P Rt Ggparation
resef@ili@l ds abbefito effdeedtPasition dffthé’\&hﬁfonia%ag E&eBIrn DR gas to the
dif hat _of %he refrigerant gnd so settles to the bottom

iffgser freindpe PLAperator theegh feedigine4t 11 oat has a density
such that it will not float in the refrigerant but

W | |Asf@Bér shBwhie FV%B,%S apparhieddifd Slcsior e Slvater return system 116
accunul ates in the bottomof the storage

for returning water which accumulates in the evaporator 4 to the condenser 6. The water

return system comprises a float valve incorporating a ball float 118 arranged in a storage

cylinder 120 which opens into the evaporator through feed conduit 122. The ball float 118

normally rests on the open end 124 of the drain conduit 126, thereby closing the drain
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cylinder 120, the ball float is lifted fromthe drain

conduit 126, allowing water to flow into the drain
w@ewdi®s41 0 water return heating reservoir 128PCTAURG04/001130

the level of the water in the storage cylinder

decreases such that the ball {éoat returns to its

normal position sealing the opén end 124 of the drain
conduiduitprpssevesfualigng hendst@pe siafwih)i catihebty b ipger #lon of the storage

v a8 B3R Lamn R0 et T tprogh B A DB the bl foat

ThHe@egbifgot higteBlotsatéahBE 60 batR rbRigéHn® bnd 64 élartﬂ sﬂ’b@ﬁe bott f
130 mﬁ?ch e thg |n%$ t he condenser 6. nAs wi | e ottom of the

storpst edindeedl etkﬁ%l flpat bas afensiy cueh Bet & wik nph%oastm t}@gefngerant but
wilhHl daPfthe Wlerl PR fEH QUARPL L %uffﬂuiétes‘iﬁ @Itlel%cg]m%q of the storage

anount of di ssolved ammoni a gas
cylindrar120.dbe balhBeatihliftetbfyamahe draih wwdulhl%t glovdingsyatad te dlow into the
Let UL, 2y
dr ?é:g %‘gﬁr{rllst g?eﬁ'lawr %&u |Pr{1%h§§er SHh! of ﬁ%%l%?{?lr%ltﬁ%yﬁeém the storage
cylmhdetrl'mcmﬁm sathushabthe®ial] flogt mit@ns Emmwnm&pgsmen Eé’ahﬁﬁ @he open end
n t.hi's trol rature sens
124 B e st Py BB SR RS Bk SBrPR b RGE TR ST OB e pborator.
with the cooling fins 22 of the evaporator is varied

t o rMaiust, ahawhiee rdtenitdatihy reseRAS1I8ash&ited By RE ERE I Rlement in use
sen 4 at a tenperature in a rang f from4 Cto

forgig thaialii 5 pREIT: Aler st 1P (IO High epigfies into the condenser 6.

AsBPiaseaippecidt® thOlvitet O/hitHcdREN iiPthe WRirgSe &HRRAEY PZOrfrom the
128, separation reservoir 64 and heating reservoir 72

eVRROTROE Ml corjainasAnYt of élsgévcsi ppromdpgast Tuwilkdlerhe imderstood that
thehﬁ%:‘a'r&gs ShSPeM He. 3 -c?ﬂg% %g%\qagﬁ)%th]a%afgis e’curn%)}/stem 116.

sed p03|t|on I'S operate
speed. The tenperature neasured by the tenperature
se nﬂﬁw dgrams Hastratingsepesaticnt ofghe r.cmtrqirayseéry o thw appeeatus of Fig. 8

arébéilltoWn 1%'%%@} gj&ﬁgﬁgﬂ é:%ielggps%rste% (];/em%er? ﬁ%ﬁ%rgoij]n(izlq}as been

orrtlﬂei amirﬁrerfhmuofsamﬂaatsummwagbr&m V\h’éﬂfhe Eedliﬂg&lr&@sz thd éraporator is
e of fromd4C t with further

vl R i S e Bl TP b s s B o6 Deig temperature in
a rédied dfRIPYPRFICAATRRS cohdBbRcehitnt ¥t Qtlorhﬁaﬁé Eg%aqgtus, the

the solution in separation reservoir 64 is red
solttiop iheach & aker é@?ﬁf‘@é,rp@@dﬁﬂgrath@nde@r‘eas@ ofd hdeding réervoir 72 is

hef18§ & Ebi®0°d ﬂ&r §5°&%ﬁzl‘i‘8§ﬁc{1{;ee ele&hg h Ungseifep 6%% | 'gﬁe by—pgssedamper 108

amoni a gas omt 1on In
is inesbrsediposition atd drecfby 98 tshpesated at matinaniepied. JAS temperature

returnin 0 the eva r via the diffuser 32 of the
megGird P By < me TGO et medhiaes ot AArEouBNRg minute
intérval aAd th@spded ©f thilfhue fsnakied Sbnthe biﬂ? aSeREh 1108 ReoPeAld, in 10%
98 can alsg be increased in order tfo raise the

INCFIREET HPrtae FRiRRstituee Byasred br Hsdraparabresprssr isngihinithe range of
froﬁ{emgt’@ r & vty qu@le? ﬁgﬁﬁ% thé %%}Sjergtﬁu 85l cz a?ln 08elow 4°C and

pressure W t e condenser 6 are separa
therh}mpasg dethpat 108apfudlyi apehchaatitg wf thetseltitiohdn Vé}ia@aﬁ]}n reserv01r 64 is

e A P e e o B PP O i gt time. ThEsreduces
the rate of evaporation of the ammonia gas from the solution in the separation reservoir and
thereby, the amount of ammonia gas returning to the evaporator via the diffuser 32 of the
evaporator 4 causing the temperature of the cooling fins 22 to rise. Alternatively, the speed
of the fan 98 can also be increased in order to raise the temperature measured by the

temperature sensor 104.
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predeterm ned | evels for effecting condensati on of
refrigerant vapour in the condenser, the speed of the

w0 anvsiossiencreased in 10% i ncrenents or alter nabCwaigq04/001130
the heating of the solution in the separation
reservoir 64 is decreased in ILI?O%i ncrenments, until the
tenperature and pressure neasured by tenperature
Senstie tdhPerighe/df &ﬁﬁdmhdeﬁ@dﬂﬁlhlcﬂ.ﬂeﬂn@’rdedhe phssure within the

predeterm ned | evel s, For .t he combi ion .o
oG AP PP BRTOBA D! ] OB PO S Py temperature
seﬁéUQQQQ HRD bfessleWehsol 1 1. g5 the dbndned Piesdir€ 88dl t@nprhtticdare not at
the condenser will generally be ITB.I nt ai ned bel ow

pradetriaingshlqvelstfpeetfes Fondppiation QEAEEriGaTMERARRITIR the qgndenser, the
sp J bf @8 rfﬁ'ms 11‘M1‘Hse% GDRI%8 d YerREntBE Q‘e@hﬁ%l}b %@H%aﬁgg ®f fhe solution in

wever, e appreci ated that différent
the eepaeatanweeeramd 6pisslesieasedsioti0faigsrenieants, batik thg témpetature and

when systemgas and refrigerant qth n
P USSR A BB 5L P Pl AR TR 89 e
prédéteiniigied Mevel3p @baﬂie@nrrm)inahbﬁ of heditidri€ ghs amlnm}betahe reffigerant as

he  appar a enmho tion such as
i SRR ORBRHR PP R GV R ) i RESERE Gt ondenser il
geHeMRY Yo mdiRgiRAbel AW 43’§<Pé/@\l'ﬂlle tBP RaMiPdr itSr 18th® €ondensed liquid
grow ded W th a solar panel conprising arrays of
re

tgsrantovill generaldy bgrrfa@*rtalpﬁébﬁl@ G fyeuge, it will be appreciated that

d1 %I%Sg{ep A a%/tul'e ar[]:ﬁﬁ% e%@rl%sr ‘ﬁlélg%%?% Féecgﬁll'ure% ﬁgﬁt S%a%%nd refrigerant
othler thiam gmiriveni4 gas 98 wmblutaoﬂtafngerant:h;rle @tifiesl. In this

instance, the apparatus will typically also be

provi.ded w ec e .b '

et R e T L
enfimidiet betheuavergioalsad ad thalfare9teis gyefgmbbyr moeiledypytrhains electricity.

sol ar panel . Such rechar in ste re.well kno
HoYE i, Ioag o S R s By o Hrour i reriar g e besbrising
Wik lof BhbtoR6lkdih BelRBEH ROk flihd i bibRCdHd dhici §/toahedh €at rﬁlu@éh
arasytsthg type |1I | ustrated |n§F|g1 12 and %qb elS rme o8y
qea

regipirpInga ot Blegppeiabis, Mekidingall ﬁ@g\ﬁﬁ%@Fe%%ﬁ%‘P%é’?ng ‘the fan 98 and
coﬂ%ﬁﬁx@tildf% BFPROHRAN BN L) fhe' ago gfghhso\%ll %f‘caflfl gk bb rov1ded with one

ani sm'conpri ses a bal an 33 on which’ a par bol ic _
ormediegetiargehBB; b@ttnmﬂmwa reMgb‘gl cineuid forrrechaugingtthgbattery or batteries

usgrg 31 1géi %%szﬁg?gegg‘g{éhg% tﬁa n@gls é%ﬁj élgbﬁ reéﬂyf' ILE %ﬂ“? are well

SI'S OW S appr oxi et
krfowd mdthektth a 1iquid refrigerant such as freon and
opposite end nenbers 142. The interiors of the tanks

are nne dto her throu

o | SHPPEBHD AR pasting Sfses 1Sy A 3R R fom for tracking
soka(Ratdudh at ditkypeoillustadi ngFight2 aat Flgsmmdy bg uh}agdd tbpoovide

behind. A reflective surface o%ﬂ%e t SI de olt1r e?r a‘ﬂ
heafing forpapaler FdeRsar SPRAFAISSRRRY ge frafting
m@é}ﬁa&stnh@oﬁlﬁms 'a%afaﬁ@é 193 dr\@hitH A phhdbosit é@ﬂet:@@ 136 b4R03ft&€d. The

arranged such that in use a flr st of the tanks is
badayre deeprperatena f@m piotally mesniad Q}b@?té’éd dpfanl herfeameeqnsists of hollow

si®d 1z 14@:{Hﬁox1é§teﬁ}hﬁalﬁ fifi&d wﬁiﬂrékhciu?d Mﬁé&gntbéﬁch RE 84 and opposite
end members 142. The interiors of the tanks are connected together through the passageway
of a hollow feed tube 144. A shade panel 146 lies along each side tank for shading the
corresponding tank from behind. A reflective surface on a front side of each shade panel

reflects heat onto the corresponding tank when the tank is facing the sun.
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the pressure in the tank increases creating a pressure
differential between the tanks, and freon
wee@gnessi vely flows fromthe first tank to theCDALZN04/001130
t hrough feed tube 144. As the freon flows into the
second tank, the weight of thﬁ)second tank becones
heavier than the first, causifg the frane of the
bal artesidetanksy D0 aad atthngedpine thpiimudel 4 fiant@df thretanks is exposed to the

reflector to be, nbved in a stern direction _ .
sugyip §tga?ﬂt¢raffqg§ﬁe§bm ihesnee gft ¥aﬁ5<§-hgs Hsvieriapk irheaprd by the sun,

the PRessif}e i® RWANIIRIcRa6és2@¢didhgl A brEbstire differdhtial BathbR the tanks, and
drive shaft 150is rotated about its |ongitudinal axis

freginpvogusseivelp Aow fome terfirpetagk buthetotlker shupygh fed, tup 44 As the freon
AGRARH Bk IS T Y PORYE B daRA b Be Rl Bl e st
caasing heosarhe ofihd balfhee wpivst dbeutagivot pinhiB4anitke siflattor to be moved

. 150i s argfanged so a 0_be, subst.ant.i;alkl y concentrijc
in gore R R bR D e e RHE Mk fafRRERE b 8 sun.
wat er condenser apparatus to be heated. The refl ector
136i &s dHoerredayrer ddaalyeid FidhdBta fldxeble dripe sleaft 130ds betated abed its
wth.rqtation of the ive shaft 150, The rear o .
topihfital o315 Ve Ritlotofahg R oy Pagivs Prdyiors sperfialy the drive
shhf@180 is\secdred hiheaxidsabolit thetpaddtPin 044, hAE calbiey fefeBRf 136 on an

As the rear refLectiveFﬁur,acglis i nclined, the focal )
opperith b heippppeita @ ithe driveghaftt 15his #eangsd sgms fe substantially

coh &8 EHvith tﬁ@mhggumsf £88 Sftht Benp &A@ 6 Qe watld ct%ﬁg&m!r &Sparatus to

the reflector focus sunlight” inpinging on

berheptedc fTbe reflecior i Beisdberponeaiated aboet the serepomdns to bhkeatechwith
rotatioh s Bl 4 eesggftggéi tions throughout the day. The
conmponent to be heated may for instance conprise the
separation reservoir 64, heating reservoir 72 or water
r et Uihe romaeflentive esdacedidB of B8 refédt@ri3ats inelined ralative to the axis of

oG of B el B MRLSA BTGRP Rl et Kitghlpfothof he

refiélii@caifies fromee bopobfithe rédffactob € thg Hoeatrest thy reflector. This enables the
ctor 136. At the en

refﬁl cgrgg%q%t@ E{l%b‘g‘{( ?rggl’sr{ggﬁngggp {hegfé'!etiieé:g%r 061fto ’E ézogmqnent to %e %feated when
th&l et RS BFferdPobtiBAS tHrSugduk Byl alhe REMPBRENtHBe BLAEd may for
tanks 140 reduces and the direction of the flow of the

inftRRasFORTPEISE HiF SEPRraHOM FRSRMolE, heopling apfeetait Fion Water e heating
rede?Véf P25 'Al@ﬁatfv%f)};' Egoﬁg{aﬁt‘ém ];?E 6000l RofeltE thdsk %da}{lﬁegﬁated. In this

causes the weight'o a to i ncrease an
lattqranstarsk, thi eesortoins crat lee praged sdjavaityo pichaithetfoubeing beated by an

ap%h%%%%%?gﬁga%ﬁg%a%&ﬁxg}ﬁ%gﬁion’ and the reflector to

e progressively returned to its initia
sunrise position. A conventional suitable shock
abs ckittbe eddb df the daglighehesivd ombert ihetheat df thmmiradtrakesathe pressure

. osi.te end to .the st is praovided for inhipiti
fRBREAERG SR ey Bk et b g piitin gy 1 b B the freon
thipichtld hellone fube At Eorkd6iisy teNBilSiren@sks! The PstaMi 66 the freon to the

heating in exceas of the ampunt required. The_ excess

firgfdapk paypesibe ob that ik teinsreage prd thedfrarpa pkibepalancaste
progressively pivot about the stand in an opposite direction, and the reflector to thereby be
progressively returned to its initial sunrise position. A conventional suitable shock

absorber 154 connected at one to the frame and at an opposite end to the stand, is provided

for inhibiting buffeting of the reflector by wind.
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when sunlight is reduced by clouds or during other

periods of |low sunlight availability such as at
WGEWsMe19545t ori ng the excess heat in the heat beeiRaULWA/001130

subsequent use may al so allow a night cycleof the

wat er condenser apparatus to %Toerate to achieve

further condensation of water“from anbient night air.

As Hpgficdlly, Geparalotid rdflecton @3aRprmahiondf foFbghwddiaptheating in excess
Fgg. 8 rat her, %ﬂa exhausti ng the vvarms? air that
of SBE YBEURGTE AT thsirerre BPaGT R PR o o piRescen hegigbanks for use
whe Hﬁﬁiigﬁ’c s 18l By RRs P dufiaf Sk pbgadd SHoWLRESRS v ailability such
For instance, the warmed air mag be drawn into ducting
asty swirsst: Hdpringathe ewpise heatiin ot leeat henlsderastbsequent ieomay also allow a
. r r .
n o e Rl B B YRl Yort R ensation of
witerfrymizenhismichigldraigener al  cool i ng pur poses. For
i nstance, the cooled air may be drawn into ducting by
a fap_ as,above, . T 0ol ed air n .t hen.be, di.yecied .
ot oot B R s o B R Bl o D R G & exhausting the
wenhaigt that psssedfodradhatondente 6tihe the atessphereathd warned air may be

ot her duct]ng. opening ipto room or space through a . .
s o PR TP G eh oot S oy B Qrawh nto ducting
byt dHoBug TV ith d¥eédi thiefvdrine@aues £ebonto10bthBitsfate tHAGugh a vent.

condenser can be corrpea_%at ed by increasing the speeolg

Sigpglaglpecopled atygagsing fro icRgling@ %%7-?{5%% CYRRPFRIPT 408 be used for
ehBR 6iRg IEpdk@VER in@FeEMe Bblkd ' | -

8 wth t heg onqlesnser . lrl\l/br egver _,C %E(siiaijrgﬁé}g%? élhte}%?} 1%?3‘3%? by afanas

abprent kasoladtaizgan ther beldirettedinto furthen drcting s el type valve which

L BT SR R U TR 5y iy oo
spapaibesighhevant inthidtemdyp be theebdametay dififerenti toe tehethaatight which warm air

s G0 CPelir bt rarior T Bt stRPr BRE L o i peed of the

fat D& of by epdritig B bYHRES dusipdr T08to eitastze id MYy BY shbieAOA Bowing into
fluids, such as oil or petroleum In such applications,
cogfact vt thecoRAglieTs r om the silo or pipe(s) prior to
being returned to the silo or pipe(s) follow ng the

ext rnaetdofst, _Bésidé@_%oﬂ@:ttﬁg vRiter A6 ARDAER bl For WHRIANS o8 biker purposes,
(eg wheat silo) is to be dehumdified, the air may

apppyads gabadied by the ipventionguey brissedras grriehtmidifier for dghumislifying silos
L0 tj i i ns: t .
ORI N g e
Simgrdy, rihetppaatus ninyriefusee hagenovmgnabeironflomtiohesudachs from the
o FRPELRE S TSRO E T BB B B, s
appiitdtioms, diepay bé depvin fromi the sd@or pipe@) picopdetiy fetitned to the silo or
.invention. The present _enbodinments descri are N
PSRBT S e OREBan ST HBAEHST 1Y B RPPUSBic MLhsEh slo (eg wheat silo) s
to bk ldeBlimatifi &g ter ARl fHraPelfiletd V0. (ERbve BESFRGE the Af Pigdr to the air
than a _by-pass danper 108, the apparatus of the

copfagiing theropking fins of the apparatus.

Although the present invention has been described hereinbefore with reference to a
number of preferred embodiments, the skilled addressee will appreciate that numerous
changes and modifications are possible without departing from the spirit or scope of the
invention. The present embodiments described are, therefore, to be considered in all respects

as illustrative and not restrictive.
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be provided with an adjustabl e valve for nodul ati ng
the flowrate of the anbient air past the condenser 6.

w0 pooatidiss: on, a gas and a liquid refrigerant oPEEAULI8/001130
amoni a gas and i sobutane may be utilised. For
exanpl e, other conbinations 5 gases and liquid
refrigerants that nmay be usedj%nclude anmoni a gas and

pro rﬂmemstiry;df ﬁdﬁiﬁ theanl 0l y-gessQRen iR d08) s feingtus oMl iheention may
ride and | SO but ane,

dr o en chl as

bedgviet H&eﬁh uﬁg%‘e S7lde fernadilaes ol iLs of RSpBigit air past the
cofflettst HIIrSAl B orE AQRY M@k hqaimfﬁge%{trdﬂ@érttuaﬁ SnRiogi f,% and iso-

heati ng, heat from an external waste heat source such
bué@eanbbbr wiilisedn fipnexamnle giharcombinations af swshurtsbligadrefrigerants

[
thid" Iﬂ(ﬁ%genﬁgef 1h%ﬁ¥i§51‘él%¥rbpng{] %% arndﬁggéﬁé Rg&%%g{f 912988@ g%} W propylene,
ammenls@aamad pertane dgdiagen chloridy gamauddusb{bsl):aneam ime&tyilargme gas and
1Sagutaeved by heat transfer contact with the conduit(s).
arly, enbodi nents of the invention may be
prOV|ded Wi thout a fan for drawing the anbient air
t hr ddgteotrrpirsteagd of amng salatlerdengy pﬂﬁialrtsfekc&ﬂﬁn;}eﬁ pﬁdmdé Reating, heat
nt ai.r throu

Qg 5T HR AR BUBE S PhEPHLT SRR oF e isharge heat

fra@f aefiigstition O air@tRQitivhigeofliéfsef 8AGDS cheinvEed td &nponents
evapo tor angﬁg ternal anbient ajr

re‘ﬂ‘éﬁ‘ﬁé hpifessc eRarafioRERSRYPIF bk dgdieiéng achieved by
heht @MBIRLRAL Rith thd DRJTR{N C@inﬁﬁﬁ?r b SmeREsQY 'thﬂ.' iR¥eron may be

| east one condensation surface for contact wth the
pravigeeé mithent a fandes fireying hesambient ainthepeghode @vme@r and/ or past the
cof Pl dndths SARTEMTy B S il b iR (R0Gpuing may be achieved by
therefal corereaiion eurodnts drcet rebult Dﬁkempeeeftureg@ffarmCesaerMeen the evaporator
ange gﬂng z)mﬁtp ghe egFIosed space fromthe liquid

&t qihtent SR SCRREAYTES t her eby drawn into the

refrlgerant fromthe condensation surface cooling the

condensation surface to, or below the dew point of

the water in the anbient air; passing the gaseous

m xture fromthe encl osed space; contacting the cool ed

condensation surface with the anbient air to effect

condensation of water fromthe anbient air onto the

condensati on surface; and collecting the condensed

water. 2. A nethod according to claim1 further

conprising condensing the refrigerant vapour in the

gaseous m xture passed fromthe encl osed space back

into liquid refrigerant to separate the refrigerant

vapour fromthe gas, returning the gas fromthe

gaseous m xture to the encl osed space for generating

nore of the gaseous m xture, and
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recirculating the liquid refrigerant condensed from
t he gaseous m xture. 3. A nethod according to claim2

woL@se19341 he gaseous mixture is passed from t hBCT/AU2004/001130

encl osed space into contact with a |iquid absorbent
that absorbs the gas fromthezgaseous m xt ure thereby
formng a solution, and the gas is separated fromthe
solution for the return of the gas to the encl osed

CkABd8 and recycling of the Iiquid absorbent for

1.

contact with nore of the gaseous m xture. 4. A nethod

accog di claim?2 or wherei.n.the.liqujd -

vt rh oo PrfnfeBbla e R RE B el irebibiy omeriine

recir cul giredidignatledsebid gondiehsntiohguffassfog eordhettith §hasmbient air;
into the encl osed ﬁ@ace aq assage of the gaseous

d ]
m xt ure fRAGHTERSIRHEP BSEU %ﬁ?géBa?erﬁOS‘taé‘b‘ﬁE&c&aSWuts Roikfge of the gas
| i quind reRsREARRhpoeUSApb AR &8 ARREe He?ﬁ%é@ﬂt SUeh tRG Gurther
is cooled 1n a continuous cycle. 5 A nethod according
to dRffigsrantyppeygvagorptesdnte the endesedishace froqnitle liquid refrigerant, and
r ef n{9ek ' ' ' I .
el B 3800300 OB Bl RS cooting e
whercehdensption gitfadeitorpr belowh éhd deyipdint of thegeatamin theambient air;
achi eved . lin . hrguagh the. | i qui d
refrigeran Sllggtlage ﬁ%’gm}esﬁﬁ %%éélgo%acegfmf?.s’e CR?&t'hod
accor di ngohtactiny theneoket cohddrsatlon Qurfack withibe ambient air to effect

conpri sing,.nonLtoyi t erature of ambient air
1 oWPRACTRERT Phuaies HeHbs Arbred aronie fespadensptian sypgace; and
the fl Ochﬂéﬁir@tth&\tﬂrcd%n&daaNat@‘ﬁi ent air flows into

contact with the condensation surface to a desired
pronot e the condensation of the wafer

flowrate fo .0 , .
‘fro F}‘F@‘]&{wﬁc@iﬁm%?ord%ﬁ‘t urfher EURBESRE CPrAiensingthe eefrigerant vapour

A meh RO REGE 1HBGe Rs e T dih theRIRED P28 bAIRhRI Ml Lefrigerant to
is cool edby contact wth the condensat’i on surface and

t he sepptedha pfriserantyapous frgseideizes. retyoning ghe grs from the gaseous
refri. i ] .

{ he "LREIBR AR Eed bk Ror JIREAHTe okl b e PASPRCiKkAR, an

r ef regeutatingwthebguidbeirigerant corideaséd fomndthe ghsebgeminttre.

9. A nethod according to claim8 wherein the

refrg %%Pﬁor'}l: %céf;i‘l%glg%r%)i cfalgxoﬂgggrséle dthie %a%o%‘s) nmqg ngéa %fpaa?%gtfpo?n the

met ho ri ses adjustin oW 'ra

anbieanbsal spaké ot aenthatorith hbquidpbenbaiti thit abusrbade: d¢a8 from the
pronot e the congdensatjion, of the refrigeran{ vapour.

D0 BRSSP RO LT R0 S s P e {3 p Ry from the

r at goRitiohi6r teRétar ofthe ghd @WheendlsRMshh@ HANESREAL bPhe liquid
surface is adjusted relative to a flow rate of the

anbiaBsrbentfor Faadh iyithiperes thagaseqs MiXWE. condensat i on
surface.

A method according to claim 2 or 3 wherein the liquid refrigerant condensed from the
gaseous mixture is recirculated concurrently with the passage of the gas into the
enclosed space and passage of the gaseous mixture from the enclosed space into
contact with the liquid absorbent, such that the condensation surface is cooled in a

continuous cycle.

A method according to any one of claims 1 to 4 wherein the liquid refrigerant is

agitated as the gas is passed into the enclosed space.
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11. A nmethod according to claim9 or 10 conprising
monitoring the flow rate of the anbient air flow ng

wo eai95e2 condensati on surface to eval uat e whepP¢iBAU2(04/001130

10.

11

12.

13.

needs to be adjusted to pronote the condensation of
the refrigerant vapour in the,ondenser, the
noni toring conprising: nmeasuring pressure within the

. conden=édrod aveasling togldismehatein e w'gi:tehtiqn ¢fithe hqmderaﬁ'@erant is

o SRR TR s SRR ORI S TRARML s sce.

clainsl to 11 wherein the gasis ammoni a gas 13. A

. met hothedleeicicdordghd © adlfyonee claime] & @fidthied co’l;ﬁpméiﬁg @idhitoring

thellqwd refrigerant i s, isobut ratu
for "CBPFEELERG? et aif fgHingBrBrhe s?r}denﬁ?@na‘}aﬁé?%@a adjusting the

CONMlokBHaltdat vihich BASAmGIBS: £PASHFRS batagwWiflhge cf)ﬁélensahon surface to
contact with the anbient air; an evaporator fo

r ec@idesiied floyurie tp @mmg@rtbmomlﬁasaa@nm thrjvater érﬁm s egnbient air
spa%gtgt%ég?@gggg ,_P:t%gur e of refrigerant vapour

evapor at e romthe lTiquid refrigerant and a gas; an
i nl et opening into the evaporator for passage of the

- gas meﬂiqdhe@C@p‘m&’wtdﬁlmamg erfeiny thiy @mbemi puriaedabed loyf cartiect with the

i q%bgde( %Eﬁérﬂﬁ.{r IE ah #o%%dsa%% Q %%ﬁfor QS& ng | tBe refrigerant

dr awn qU| rlgeran fro

con d'apemt indghe gaaebas:mxtm@dsm feon densaddsed spanef mcfea]ﬂate
t her eby cool d t.Q i

wnt S ST ERRE RS R THPoRh badkr Bit e SRR resttlo

water fromthe anmbient air onto the condensati on

.sur fﬁaﬁtetlfdalr aceaidirgctol il Whereitbthe tofrigahnanapai llsectonﬁeﬁsed ina

passa th ase nm.xture fromthe space.

apnglgi? L ﬁ?%f%ftfﬁr RYRBTiFeSACHISHNg ﬁﬁmr.ag% qush%\amblent air
sepaoaih®frofyk Qghaéi{sat%ﬁpﬁfrﬁké RploR®t@aR doRdéd8tion of the refrigerant
gaseous m xture fromthe refrigerant and condensi ng

t he VRBP{L ger ant vapour back into liqujd refrigerant,

for return of the gas to the encl osed space in the

fV aRORRIYA &E&dﬁr%%@ldiﬁga Rhedelerhk QW ﬁté Sithé 91%‘6%% ail ﬂowmg from

he evapor at or . appar at us accordi ng to claim1l
whettlet eporicknsatioparefaiain adysted meletbnpia sltew aate of d@rﬁ@@bient air flowing

for £8G h’ééctnxgltfl &@@ Réé’fioﬂ‘s ure fromthe evaporator

and con eNsi e re rigeran vapour in the gaseous
m xture back | nt o liquid refrigerant, the condenser
bei rymethedtaedording tecoﬁimé dri lammmbhxgrmmﬁtormgihe flow rate of the
facilitate.cont.act of ,th aseous
| QA S s BaHRE Frof IS ARRERO SR W it y i it meeds tobe
| qadphsaldso pbemnbtetthe t@tdensationl of thorftgudatthapetyin the condenser, the
separate the gas, fromthe refrigerant vapour .
monitoring comprising:
measuring pressure within the condenser;
measuring temperature within the condenser; and

assessing the measured pressure and the measured temperature.
A method according to any one of claims 1 to 11 wherein the gas is ammonia gas.

A method according to any one of claims 1 to 12 wherein the liquid refrigerant is iso-

butane.
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17. An apparatus according to claim 16 whereinin use,
t he condenser houses a bath conprising a | ayer of the

wo p@aiothsuefri gerant and a | ayer of the sol uti oPCT/An2D04/001130

the condenser is adapted for receiving the gaseous
m xture for contact of the gasgeous m xture wth the
liquid absorbent to formthe Solution, prior to
passage of the solution into the bath. 18. An

l4appakatpparaces domiofigeting whiat frofi7ambientsiin thdwpparatus domprising:

refrigerant has a | qwer .densi.ty than the.solution, and

t he sol utaitg)ei’?sgoéb%ro esafipy) AR FPLsp acgf’mi%i ﬁia’&‘%wnt ai;

refri ger amteviapbrtdriter te@¥ioingdiquideeffigérahi 41 ddinifilan enclosed space
apparatus according to claim16 or 17 further

conpPT & BHEUMIRE e ffireirigerans yaRowiey RPFateddrarp b higwid refrigerant
for dhgcaeéa\éli ng the liquid absorbent, wherein the m xer

unit is adapted for creating a flow of the Iiquid

absor bentangykef opering irde thasivappratarifgepasgager ofte gas into the space to
facilj [ e | e. i guj .
absor B AR AR A o SesRiall bl il thatheatis
wherdeawntitte the lguidusirigerrmd fimmm deenndeishtidrosurfaeaind thg

the |iquid.absorbent  and provi.ding,the flow of the .

|1 sl A SRERE N i REiéu e B pbBRy MedéyZbofy Bt the water in the
W t hinthiestfaiotw effbcttdofd brisgtibml oﬁ\bstl‘éf hent tht aeibidri \%‘r\m&é the

21. An.apparatus according t aim19 or 20 erein

t he CﬁPQ%‘Fngﬁ’f? f"friacﬁg%p‘io SCtg’c‘i‘ro(%ﬁﬁ%WB’ieF;r?é‘dt ur bul ence in

the |i quial RESOfR PBEsadS of e ghécdub chiRRSOHBRIThe EpL8s

down the surface of the m xéer unit to enhance

absorption of the_ g the |iquid absorbent. 22. An

as by, I :
15appdtarRRAr3iUE 79T 4igs o clairy 14 fethsr cempriping @ separation system for

16

whersghdratietHE 268 in Hf%ig:ag&ug%%ﬁg £0h Bk TR SraAt A5G Hiensing the
Wi thi'n the condenser for maintaining the fmxer unit In

a sub&igarant srpauripeck e ligwid refrigerarg For miurapfdheigasgo the enclosed -
acc ' [ t LN the

cepar A A e AP el oD et B R g i evaporator
reservoir for evaporation of the gas fromthe liquid

abs dxbarparatub eccoeging & tleim i wiexadn thesepgmtish sgptera comprises a
housing; an.inlet.for passage.of the Iiquid absorbent .

it 0L RS Roigk FecEving foe RRSHY RSt e thy SYARCREIOT P o densing the
abs aefbigataniw duius ih He dwe@isigixtias Backineilid8l réfigeraat Uhdcondenser

of the g evaporated. fr the 1iquid_absorbent to the
e a R eA 0 ko o st B ats CORar s ghe gaseous
whe mgichiré Reths8p agaid MBorbRAEY BlldorpBordEiaRE 88k IS tHA®igeH absorbent

‘heated to facilitate evaporation of the gas from

17.

18.

li qiP fprapas salwiaen and thereby separate the gas from the refrigerant vapour.

An apparatus according to claim 16 wherein in use, the condenser houses a bath
comprising a layer of the liquid refrigerant and a layer of the solution, and the
condenser is adapted for receiving the gaseous mixture for contact of the gaseous
mixture with the liquid absorbent to form the solution, prior to passage of the

solution into the bath.

An apparatus according to claim 17 wherein the liquid refrigerant has a lower density
than the solution, and the solution separates from the layer of liquid refrigerant into

the layer of the solution.
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25. An apparatus according to any one of clainsl6 to
24 further conprisinga punp systemfor elevating the
wo p@aihsabsor bent to an el evated position for PCDAIRI04/001130
the liquid absorbent to the condenser for contact with
further of the gaseous nixturf fromthe evaporator,
the punp system conprising: a heating reservoir for
19r ec ehw hyparhtue abdogding tablaonh et 1afdtHee cogplisiag@dnixer unit arranged
causing t e(%%@uid absor bent tP bﬁ Lor ed fromthe | .
heat I RS RN Loriesdyme (bR liq i APeuBrY Wyt the mixer unit is
|'i quiddpelaser esting 4 A6 ehd 1l d ABsOTBRER VA 4 stHRRB of IR mixer unit for
heatlngpfeserv0|r bei ng heated; and a_collection

r es druBiating theegiast af theisas withhe Bauigsbperbent- and i nt o
whi ch the tube opens for collectionof the Iiquid
20abS U PEH aratib BePding gé Ll 6 9@81eYGh thdXa] R u Al ?{é &0 obH well for

passage of the |liqurd absorbent fromthe collectio

r es aesedving the lidved ebsedleend end previding the fawaf ke gwdrbisargent down

to ' rei I ' [vVoj a

SO AT OHIRRLD: LA B PB YRR Bog e et
the collection reservoir to the condenser, an interior

21s packn fpparatae efoordigg thdagad9 bogewhercimibemiabsonibsrtdapted for

vapaur e v rat romthe.liqui bs.gr ben it h

¢ r avapriiag BrBiRRRE fe hRE rehtid e AT Pee M dghve down the
pas sagfecodf thhmixasinitep anhired absapridmef the gus by eestfili@®Absorbent.
fromthe collection reservoir to the evaporator. 27.

An aratus according to an ne cl ai 16.to 26 . .
2, REREs s AERRYS B0my o Gt Ewmb o5 2 Efirelt e unitis
f | ouhsdited oh girfieal @arpingied vaithinithé eorleR$e@ €or Mhinbaihid@ the mixer unit in
conden atioq surgﬁge,,the control system conprising: a
te pianialyaHaight P8FitigRt er mi ni ng tenperature of the
anbient air flow ng fromthe condensation surface, the
23C0 ntA@ﬁpﬁa‘f&h@ H&c‘@?dli_ﬁg t@%?&x@oﬂc@aiﬁ@ b t@P2 $vhrein the separation system
temperature determned by the tenperature sensor and  ~
adj uxthen igeluden asepprativr rasepy@ntor §yaparpting efghe gepfrom the liquid
cont i ' ce to pronote
con g%%g%@%ﬁmgg&¥ﬁ§&ﬂ§$§?%??gﬁﬁ#%%@5nbient air onto
t he conderwasingn surface. 28. An apparatus according
to cl ai m27 d to direct. the anbi.ent,air f.lown
t rom ¢ ne FoHAERERFF ek el Balid BopREN Rt tR toptingy s
whereeaporatisg fromi the liqsidsibeosblent within thebbudes aad
adj ustabl e air Jintake opgrable to adjust flow rate of
e b GHOCHPLOT TR T S SREC RN As B abrerbent to the
to @bgp@ﬁﬂﬁﬁnser relative to a flowrate of the

anbient air flowing into contact with the condensati on

surface, to thereby alter
24. n apparatus accordhylg to claim 23 wherein the separation reservoir is adapted for

being heated to facilitate evaporation of the gas from liquid absorbent.

25.  Anapparatus according to any one of claims 16 to 24 further comprising a pump
system for elevating the liquid absorbent to an elevated position for flow of the liquid
absorbent to the condenser for contact with further of the gaseous mixture from the
evaporator, the pump system comprising:

a heating reservoir for receiving the liquid absorbent and being heated for

causing the liquid absorbent to be forced from the heating reservoir;
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tenperature and pressure wthin the condenser to

pro

note the condensation of the refrigerant vapour.

WQ@205/8m5appar at us according to claim28 wher ei PCT/AB2004/001130
control systemfurther includes a tenperature sensor

for
pre
con

sen
sen
t he
con

app
whe

neasuring tenperature in Eye condenser, and a
ssure sensor for measuring“Pressure W|th| n the
denserj rigentulidfor oaivirg) the Yigtizhatiserbletit froverthalagtirgdreservoir upon

ss.the te r.at red by the tenperature
g‘ F?‘S?*H“gtrﬁ%eﬁ?’ggg Lﬂﬁ@tsge‘?réﬁ by the pressure

sor, anglleginresertbie antdhpisd altheelevdted Pbalien bAd @kt @hich the
flow rate of_ the a ient air flowing to the

dehe epensdor collsctigiefithe hgulai@@é?r@ﬁﬁfgﬂtecfoa?ﬁboalﬁéseéVOIr being

cl ai g g)ﬂedtf@r s ﬁh@llg 8 DaSHen &R @I’l@cc@l@&or@%set‘e&r to the

aratus according to any one of clainsld4 to
revindendes | iquid refrigerant is iso-butane. 32. An

evaporator for effecting condensation of water from
gD

con
a h
an
r ef
r ef
i nt
liq

ﬁ %}ij’z}rﬁtustap gl\flgﬁg LRIRDs5 %HEP&h %llleﬂc%llﬁa{or{ n]% ?19 @ﬁs a first outlet

on Surfac® tor COntact Wt
dus pargageorf th@h@!mdlabgoﬂbemfmin itleef ¢qllg€rczmtesand1r h@thert@ndenser, an

re1?1 lé%%i%ﬁ)jacé gcg %ﬁ?e?‘é\l}s a?gﬁs tag?tﬁ%rQNa’%lﬁ ObﬁoFlaeLﬂ tag}r)oeur which evaporate
rfi ge thaeli quad dbsorbas ;widntrhvdl alonfg(lhe A 3aee anll atthgh@astlet for

o the space to caus furt oration of th . .
REAEE R e REPAF D o (e atroseat Bom i opfegtion reservoir to

heatthé svaicayer.i nto the | | quid refrigerant fromthe

con

densati on surface and the condensation surface is

t hereby cool ed to, or below, the dew point of the
27wat eAn ARpaTRES aﬁ%véwg tapRy PR ef dams 1o sn e fruther spmprisinga control

bR} &Ry L 5 raelof B nbibR £ORHASARRLdt With the condensation

surf ce for collectionof the water; and an outlet for
paswg@ceafchqu@trghss@tﬁmsccpmxmng from the encl osed

. 33,
space . géatce:@?he i ‘gﬁ%g;%@sta F%rﬁ&eg%%g t&gpgljag.{lﬁ: P?%ﬁe%ﬂ?blgnt air flowing

t he,

coo

| frarg the ondesyadiot iswehae, t]ramdntrhhsyhkensben% adaitédto monitor the

e gReeaee AR Prahire LR i FHIGE A Fteof the

VapGiibierd dnCﬂhB/frmFQﬂbQBntfa@f whR tligcondehR@6h sidhdel t¥ promote

filled W|thth

|qU|d refrigerant and bei ng spaced

f r orfon %nsaB%p Q‘f%‘ﬁ' Q4R ghe ambient air onto the condensation surface.

28.

29.

An apparatus according to claim 27 adapted to direct the ambient air flowing from
the condensation surface to the condenser, and wherein the control system further
includes an adjustable air intake operable to adjust flow rate of the ambient air
flowing from the condensation surface to the condenser relative to a flow rate of the
ambient air flowing into contact with the condensation surface, to thereby alter

temperature and pressure within the condenser to promote the condensation of the

'refrigerant vapour.

An apparatus according to claim 28 wherein the control system further includes a
temperature sensor for measuring temperature in the condenser, and a pressure
sensor for measuring pressure within the condenser, and the control system is further

adapted to assess the temperature measured by the temperature sensor and the
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at | east one conduit that opens at one end into the
upper region of the housing and at an opposite end

WO p106/0145¢2 | ower regi on; and wherein the, or eaPt[/AU2004/001130

cooling fin is arranged between the upper region and

the lower region for contact i th the anbient air. 34.

An evaporator according to claim 33 conpri singa

pl umpadssting mdastiee lgobk iphessiutersensdrredogetata the ddjsstitde aig intake to
spaced rt fro ach other _.and arr ed, one next to

an olaﬁ'%rrtﬁg glPWchf[‘f’t 9?5? “F?fé ﬂgﬁzﬂ)‘?ggtﬁttﬁ%l Pndegget. A" et hod

for separating a gas fron1a refrigerant vapour in a

309as egiigppatatlisii@ordifg ta@iyhetk sfeths $4 29 whereirdthe gadis ammonia

31

32.

33.

condenser adapted for condensing the refrigerant

vap&a¥ into liquid refrigerant, the condenser housing

a mxer unit for receiving a liquid absorbent for

abs W@éﬁﬁre&ﬁ@a&@ﬁhﬁ? €b &db dflddamt eB0fWherein the liquid refrigerant is
faC|I|tat|ng conta of the liquid absorbent with 'the
gaséwdatiist ure; passing the gaseous mixture into the
condenser to effect the condensing of the refrigerant

vVapyy eva?&qltdﬁ%ﬁ LiagtihBRohd GUb bR AL BERbmILnLi &g 4F, WY evaporator
uni t eby the liquird absorbent contacts the gaseous

m xtcomprigiggh that the gas is absorbed into the |iquid

absor ben Ut | -

and the ¢ bt le%tggg g%\ﬁdrﬁz}gh%%{ %ggag% Cﬁragn'{aoﬂ}g t ﬂ?@%@ﬁl@ﬁ%n

wher ei n aﬂmaugag fmpaiifmgs}iqaidrmfm@rgagandﬁvng aredrivhnged interior

accor di cl mhe ein the

or PP Brego R et g et Htrom the liquid
sepasfeigbagt andJagad;rom a refrigerant vapour in a

gaseous m xture, the co Sgenser C npnsmga a haousin

For 1 ecerDnlG PRBSGABRELES ARSiR BeSRre B Aterdr gt Haporation of

r ef ih OBy AR reMBRRUE intd HR drickidédlsg-é Eddehateat Bt a@n into the liquid
m xer unit arranged within the "housing for receiving.

| i quefeigetssbirprribe ﬁ@tﬁd%%téﬂfb‘iqﬁ@c? aed Besongersafipn gurface is thereby
sol %5(518@ tcp {)ngg ﬁ%ap eg&?@of aCI @eréﬂ? o) Qﬁﬂltent élpﬁ) effect

m xer unit elng a itating contactof

t he cha@@mamormfx‘.hel matexiftdm theearhhieuki air eride dndremideng@ion Aurface for
nlx%r (% ; n%é?n a gas with a liquid absorbent

for QPEEPBP gl e g% froma gaseous nixture of the

gas and anmeatlet fgepadshgyafthe gadeousmpatad feorhitke gadosaddpace.
the refrigerant vapour, the m xer unit conprising:

An evaporator according to claim 32 wherein the, or each, condensation surface is a
surface of a cooling fin respectively, and the housing of the evaporator comprises:

an upper region for receiving the gaseous mixture of the gas and the
refrigerant vapour;

a lower region for being at least partly filled with the liquid refrigerant and
being spaced from the upper region; and

at least one conduit that opens at one end into the upper region of the housing
and at an opposite end into the lower region; and

wherein the, or each, cooling fin is arranged between the upper region and the

lower region for contact with the ambient air.
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a m xer body for receiving the liquid absorbent and
facilitating contactof gaseous m xture with the liquid

wab®snbsmt for absorption of the gas, the nm xePChaug004/001130

bei ng adapted for facilitating contact of the gaseous
mxture with the [iquid absorbgnt.40. A nethod for
provi di ng heating from an apparatus during operation

30f tAeeappastal ascording torelalnd3 canprisiag agplufaissfiithe eodliag fins, the

into an encl psed space cant ai ni ng aseous m xture of
the GRUNG RS PEPEeBErAPaU AR PR RO e T esHoae next to another for
I quécshtdceivithaBE ambiensdgh that further refrigerant
vapour evaporates into the encl osed space fromthe
liquid refrigerant - passing the gaseous mxture from
3% he 2mesthedirrspraratinga 5a%%ﬂlal@ﬁ§§rgef%nt VaBAFEAS §rgequsanixture, the
r ef rig@oatbm gg.%r. in the gaseous m xture back into
liquid refriéjgra t - returning the gas fromthe
gaseous nprevigieg & somciﬁ@smawgdosm@@sing the refigeramgapour into
the iguid.r ' t . ; o
i e B S 6L ARacRARNENARE o ohiRfP L Erod BERIT  auid absorbent
dr avfongbsoithin ¢lae gdsrapch whieh esonidptesigpr facilipatng @etdchef the liquid
heat . 4% {A E&Eod according to claim40 further
conpta*eivsgt WHBLRY 78U MU absor bent i nto cont act
W th the gasiegtite Fassbin @iitiretie the Bsieleasd: t6 ¢fbctth@éondensing of the

t hat gras i s absorbed fromthe gaseous mixture into the
| i quicH &SRB VBRAYS 889F or m a sol ution; passing the

sol uti on ﬁa{s&lﬁﬁlﬁ@li@ﬁﬂ%&&ﬁéﬁt 6.k BRALA Mﬂﬁzréﬂiﬁh@ﬁéuid absorbent
fromthe 1iqurd absorbent in the solution passed from

t he olstrtbegaseons prduretushihaithe grs igaksorleed ino the liquid absorbent
encl faﬁﬁﬂltggags?ﬁ;?\ch tﬁgﬁéf&ilfd' at%gor%ntté?ﬁ tht %%.d absor bent

from con nore-o e gaseous Xture. 42. A
nmet hod for providing cooling froman apparatus during
StoperAmiashodbiccotding ppelrim dswhetein thetghe corgprigasiagimenia gas.

providing at |east one cooling surface for contact

37 t Ny A0 0k cBldin P@ﬁ%&rp?:» & Wh%rﬁi‘iﬂh@ﬂq&iﬁéjeﬂisg%garﬁ RS butane.
containing a gaseous m xture o € gas ‘an
refrigerant vapour evaporated froma liquid

38 ef r A gendamser ferisdpardiang o gastfiven a reffigeget wagouwr ape gaseous mixture, the

evaporates into.t.he encl osed space fromthe liquid
r ef r(foé@?%sr? “OBRd™heat is ther eby drawn into the liquid

ref ri ger anthodsirgyfiol herervixty the gasaous atetueomd cghdiehsing the refrigerant
coolin surf?ce.; .
vapour into [iquid refrigerant; and
a mixer unit arranged within the housing for receiving a liquid absorbent for
absorbing the gas to form a solution of the gas and the liquid absorbent, the mixer
unit being adapted for facilitating contact of the gaseous mixture with the liquid

absorbent.

39. A mixer unit for mixing a gas with a liquid absorbent for absorbing the gas from a
gaseous mixture of the gas and a refrigerant vapour to separate the gas and the
refrigerant vapour, the mixer unit comprising:

a mixer body for receiving the liquid absorbent and facilitating contact of
gaseous mixture with the liquid absorbent for absorption of the gas, the mixer body
being adapted for facilitating contact of the gaseous mixture with the liquid

absorbent.
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passi ng the gaseous m xture fromthe encl osed space;
contacting the cool ed cooling surface with the anbi ent

wa@reosposef f ect cool i ngof the anbient air; and BPGI/Ay200le01130

cool ed anbient air to provide the cooling.43. A nethod
according to claim42 whereingjhe gaseous mxture is
passed fromthe encl osed space into a condenser for
condensing the refrigerant vapour in the gaseous

40mi x tArethvatfor pntvadingdeniing &bmi ayerppatatuaddring epeiation hthe

gas fromth S S mxture is returned to the
enclagggrc?tgspg&eqm ﬁ"ﬁa REH Sm§| d refrigerant condensed

from t he paeding ggasitito mpﬂﬂbsedspa@caohtwﬂua aGab&@us mixture of the gas
evapor on into the enclo %3? ce, q{‘% A nmet h

acc .rﬁélaesare VRPOR AT PUPRRUFOB G S 8Bt §v§gfhst further

| qubglidRaRLREMr dvapOratdRhdthe ¥ddbell BBa@ARRRYRe | 59121& WBigerant;

in the condenser such that that gas i s absorbed from

t he gase®#ssing i(helﬁaéeqlﬁtf@le‘—ﬁé fnqnq egnglesest snage ta acdnslenser for

a SQLHbLRN .
o A BEE 000 8 OB IMR CRIERR Pl reigrans
t he sol utremmnlpgsh@ga#fr@mthwsemmme t6 dhe etrivhasecé‘spzﬁca,

of the g n edsac and recycl

i qui d ages Bt G FE i R RERR b el P Al eBiechffustore for
m xteuraporaﬁSmersth afcldsedit;psmg, aahelw ce for pr ovi di ng

o0 o7 Mt i P8BS ORELF B 2R

differentially heated by sol ar heat fromthe sun and

41bei nYmiethwel abbeligboidait 40 MethePotnsprisafe or both of the

reservoirs bein atlyfllled with a refrigerant; at,
| east ondEBRHE 1ﬂu‘ldtrﬂb E‘?"Eﬂm"’tq‘ié‘”ﬁlﬁ&g BT OEAMIXtHEN the

the c@ﬂ@eﬂs&sﬁfcﬁq}u{t th& éa@ & éys&%d RS theY ke R X 10 Bhe liquid
reservoir being heated by the solar heat relative to

t he adserbenttedermyaisplutiand return of the refrigerant to

the one SSHy Bl oiRA A0E sNE kARG cool i ng

relativeto the other reservoir

r eser voi rsepdreiingthei gas frech ’diaqumd drhso;hembm m |seluhnn passed from the

dlrectlon assa of the,.refri ant fr 0 -
s sPbatRetsh IPRRRRLE ofiak By gleniede] Phin ohd Fisirlfg SH e iquia
di r e®bdrbentvitdrh comacteithor®bf thBgadedlis hgetant to the

one reservoir; and a reflector or reflecting the

sol a nto a 0 be heated, ,the refl ectar
120 B e G R0l S A aHPRRRE et o he

af |a|p§§ra@(hsf Hethehof esm! ﬁb@tgant ially maintaining the
reflection of the solar heat on the object with the
pi vot i ng PEPViding 35 dgast one cooling surface for contact with ambient air;
passing a gas into an enclosed space containing a gaseous mixture of the gas
and refrigerant vapour evaporated from a liquid refrigerant, such that further
refrigerant vapour evaporates into the enclosed space from the liquid refrigerant, and
heat is thereby drawn into the liquid refrigerant from the cooling surface cooling the
cooling surface;
passing the gaseous mixture from the enclosed space;
contacting the cooled cooling surface with the ambient air to effect cooling of

the ambient air; and

using the cooled ambient air to provide the cooling.
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the pivot axis. 31.

43.

45.

A method according to claim 42 wherein the gaseous mixture is passed from the
enclosed space into a condenser for condensing the refrigerant vapour in the gaseous
mixture back into liquid refrigerant, and wherein the gas from the gaseous mixture is
returned to the enclosed space and the liquid refrigerant condensed from the

refrigerant vapour is recirculated for evaporation into the enclosed space.

A method according to claim 43 further comprising:

passing a liquid absorbent into contact with the gaseous mixture in the
condenser such that that gas is absorbed from the gaseous mixture into the liquid
adsorbent to form a solution;

passing the solution from the condenser; and

separating the gas from the liquid absorbent in the solution passed from the
condenser for the return of the gas to the enclosed space and recycling of the liquid

absorbent from contact with more of the gaseous mixture.

A solar heaﬁﬁg device for providing solar heating, the device comprising:

at least one pair of spaced apart reservoirs for being differentially heated by
solar heat from the sun and being pivotable about a pivot axis, one or both of the
reservoirs being partly filled with a refrigerant;

at least one conduit for passage of the refrigerant from the one reservoir to the
other reservoir upon the one reservoir being heated by the solar heat relative to the
other reservoir, and return of the refrigerant to the one reservoir upon the one
reservoir cooling relative to the other reservoir, the pair of reservoirs being pivoted
about the pivot axis in one direction with passage of the refrigerant from the one
reservoir to the other reservoir and in an opposite direction with the return of the
refrigerant to the one reservoir; and

a reflector for reflecting the solar heat onto an object to be heated, the reflector
being arranged to rotate about an axis of rotation in a first direction for substantially
maintaining the reflection of the solar heat on the object with the pivoting of the pair
of reservoirs about the pivot axis in the one direction, and being rotatable about the
axis of rotation in an opposite direction as the pair of reservoirs are pivoted in the

opposite direction about the pivot axis.



