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'*166166* 1. METHOD AND APPARATUS FOR CO\I
FROM AMBI ENT AIR FIELD OF THE I NVENTION T mﬁwﬂ@mﬁ!
invention broadly relates to a nethod and appara
for condensing water for collection from anbl EftooHi r .
The apparatus in at | east oné form provides a neans 5
for generating potable water for consunption or other
PUMBTHO®S ANMD APPARATUS FOR UOGNDENSINGOWATER FROMMWESIENT AIR
where potable water supplies are limted. BACKGROUND
riEbD Bi5H ,hqynl n many | ocations around the world
access to a fresh potable water supply is limted,
forcing many to use water for everyday needs that
vvou | e Regserfdnesndipn hragélygelates ¢ smethadlaad apppratys fosgemdensing
Pt aaean R ARl A FIBEyARR & APHARAREN S 2 means
fosafnetayng potabls Wit dgisanyurfiptiont dyethwa perposes and finds paticadar
fed in so hts and ships
apgilga% guhaéreas wﬁn:';'e \R/a{l gl{e V\éa\ga%f.l})vfhes aherll}/r?]lg cfa voyage, it is
often necessary to restrict daily usage of the
BAGKEGRAVUND QBTHE INVENTOMCccess to fresh water supplies
15 other than rainfall being unavailable. Simlarly,
mn 'Iﬁ] 91aﬁ9 m@mrﬁ%rangacge @BHd B@Heés tb %FP@EH p&ERE vatk? sM‘ﬁle is limited,
as instance mlitary units operatlng in renote
fOtcmgamrtmg usandter &ir grety dayseeedsthativbuld aobgenerndle de flegmed suitable
. f e
of LA i M PPl 38 ol RO B0t
ableste misé the ke sufalyhit usgleaafsslarym thewhted usterdoded prr toeskiasome other
wanongst ot hers. In areas or 20 | ocations where the
sleppIy of water is limted, it is desirable to have
access to regular supplies of fresh water. Wile
s u p MWhikesyaclatn atvé shippdaenyi thdfiedwbyvatea ismmdtee during\h mbyalgk, itianften
ne essarg ?o re?t*rjlc{e dq? Iydussﬁesolftt}éeravfaﬁﬂ)trl% VrvraD er oe;\; tg)%\ ceasn té,) freglﬁ'] waPer supplies

otm@glhwaﬁmbaasbemgcmmlﬁbw( }Sﬁﬁﬂarlyemln&ﬁ@&hﬁlbaiﬁesf ®&ad and rail repair
condenei wat er fer anmbi ent air_ are disclosed in

BEGT e P SR BRHENce A RD, WHSSPITE G L eTIIG Bt tghs ARd island resorts

a11pﬁb@5!heéxqor§es$\5]at§44 Bot h of these apparatus conprise
refrigeration systemincorporating an electric

resso for achievipg COO|I of anbjent air
UeisP ugﬁ&ﬁé&&@mﬁé uaefepra i tor eglgrr%qwe&é? alfﬂfam life.

SuEIQ ukk ﬁ&ﬁide%ﬂﬁ%%ﬁa 'ug’@mq;ldﬂ@%’iaﬁ FrocEJsgsnarﬁ s@bthers NBlaréas or
then col lected. "~ | ~~~~ 11 L et 1rreer rrnrl
locations whqre the supply of water is hmlted 1t is desirable to have access to regular
supplies of fresh water. While supplies can be replenished by rainwater, rainfall 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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*000002* 2. United States patent No. 6,156,102

di scl oses an apparatus and nethod for collecting water

fromanbient air involving passing the air into

contact with a hygroscopic solution. The hygroscopic

solution absorbs the noisture fromthe air. The

noi sture i s subsequently evaporated fromthe

hy gringed Statesgakdit Non6, 286102 aist1eet 8f apfaraRohad etho@ffolt BBecting

moi sture is . 5 achieved by heating the hygroscopic _
WHPHEP aB‘rbleB?aléV‘é(Bb’F% Pasee ﬁ@ ajfgniercariact mides hygressgmic solation.
THeI Wt BEopid JoRTBAIBEYrbS 1hY o¥dtd (bl @€ hlrNFhaMRisERE isubsequently

into contact with a sorbent material for absorption
evgporatsH $tom ey gpstapic selutiop rhd eoltegted uBwangertion of the moisture is

BRP&! B hRBn0R 1Rl dsEiid RIhi®br § LSt ¢
acdescrl?ybed ?% Ur%eé%a?gg p%tﬁtapﬁgﬁg%ggg%%%dﬁd r datuum.
A SoNynRYar@RmERENY MVERTI@Nirgtin bierd air frigp eoritacd fwithhresorbent material

[ ' | rovi ded net hod for .
oD ERbn ST oL i R S F PRI R s ontcton of e
absohpt meishge isplesaribed gUaited Statsd paere NooBAB)EAL | ON

surface for contact with the anbient air; passing a
SUMMARYICE ?F] Wi—:ﬁﬁ%‘i{l space containing a gaseous

m xture o Fhe gas and refrigerant vapour evaporated

froma liquid refrigerant such that further

r ef AR gepspaet of HsauesenGingerdion thareis promided himethnd fersielecting water

. raquid refrigerant, and heat is thereby
fr%?gl\%ﬁleﬁ{ag{%ﬁﬁ%&%ﬁﬁ%@?%t fromthe condensation

sur fravidipg et lear) ohdrepndemsd Bors sitrfaomfos orftat @vithahe ambient air;

bel ow, .t he dew poi nt of the ter in the anpbient air;

pas SR G He BB SR R PO B R nERE LGP BUaH s dfugns and
reftigetaattapogr ¢heorenl fesn a digdiensfigk@nt Sidh ke turdiet Fefiifi@ant vapour

ambient air tq ef fect = 20_condensati on of gat_er from
SVRRREMESIRIE eBT Psed iPse ol B fawd stk aRd Aeas is thergby drawn
into@hd Rerigeftht from the belrREREoNBIrRIce cdNiRk ¢ doyderishor®irfacko, or

will further conprise separating the gas and
beloxy theglemwaprint of fhsotiptes in ﬂﬁ?ﬂé“@%ééfﬂs m xture passed from

t he peRGlaReshsSRRAGRIxt A HomGhdEIJAE fdge;SeParated gas

to Fhe eéncl osed space and recirculating |iquid

r ef eoryedtingthe cogled sprdengationsmifedeevitbthe embiegeaintnt effeatpour

coﬁcﬂengﬂ'ﬁmgﬁi@%%a Zrom ﬁ% H{ngie Paip&gcg ﬂ%ero Jn%at%{n sﬁxpf?%eg Qr?c? ous

m xture in encl osed space. ef erably, ¢ net hod
Wi | kolfeatinghthe comlepsddseaterondensi ng t he refri gerant
vapour in the gaseous m xture passed fromthe
encirsiedlys peeeth@C il fiatthed ddhpris€ldéiparatiff tHeQ@s amd refgerant
separate the refrigerant vapour fromthe gas. 30
vapRuEfin fgigrgeous ixtyreRasied Fiq iR PRIl PPRse. ARG SRing By separated

gad BAEE RS EhasPRALErebiRluPath@ Ty Akl refridefat Aghhdbted from the
absor bent that absorbs the gas fromthe gaseous

refrigecanfrvappivan diy/gasenugintigtuge to produce more of the gaseous mixture in the

enclosed space.
Preferably, the method will further comprise condensing the refrigerant vapour in
the gaseous mixture passed from the enclosed space back into the liquid refrigerant to

separate the refrigerant vapour from the gas.

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



10

15

20

25

30

solution, and the gas will be separated fromthe

solution for the return of the gas to the 3. enclosed

space and recycling of the Iiquid absorbent for

contact with nore of the gaseous m xture. Preferably,

the liquid refrigerant condensed fromthe gaseous

m xture is recircul ated conéurrently W th the passage
en@fosdd ¥pagindi rodyR1ihN6F RN 108 B65oBRAER r 8dHHad® A3HaHE e Of tHeF8seous

gaseous 5 mxture fromthe enclosed space into
mEGHeE-act with the l'iquid absorbent, such that the

condensation surface is cooled in a continuous cycle.

Pr effeefatably, thetiguid rqfllgéralnetqndge&eehﬁrtonwhle Igaﬁeuagume&jreasculated
cot'\gﬁ?eglﬁztﬁ ith tﬂgég’s%g Jpﬂ% tats] ?nt neCelnc I slp %Ce ]d assa g of the gaseous

prefe itatis
mixtyrg frigm the mcdaqﬁe«ti sﬂm}ze 1rb®bbitacng1thh1& lgp:sd alhsbrhegh sﬂidl’n&hat the
aJ qFah ref[ ge Jnto _he enclosed space. 10
Preretably 2T RET %‘oaa‘-O U S¥{her conprl se
nonltorlgﬁ %? eratare of anbient air l owi ng from
t he FegRatlstheligndaginesteat wilhbe agifpigd o Hlj gehis PREsSHVinta the

endlosetf¥pade. MGt BRIRISAY, (R 4 ltaﬁbﬁmhé ﬂé&d?&ﬂg &Ght Wt abflEved by
condensat i on surface to a desired flowrate to pronot e

bubhling the gercthzanshdhe biguid prrigerentintp thaanclesedsporent  ai r
onto the condensati on surface. The anbient air is
c o o [Peeferailycitin naethodmvillfutthe compeiensahit@ingemhpaatiraofhmbient air
5 apbient air y be used for coolj t he .
ol R o BlP Fitrfiang Fabett: B BP weatpEeBish W gifpnt i
ﬂotvh;&ntemoﬁt@&@dﬂsmaeﬁmdehﬂmfoa@hﬂféde@d £déesned 8Bsi 8@ tb PRmote the
vapour back into the liquid refrigerant.

fri
copslespafos @‘ e wHer G & ambientaioatayine F°‘l§’€“ﬁé’§§é #iRom
the enclosed.space into a condenser in which the
r ef Ahgamiient ainiscoeled By euiewith dhe ovadensaiionyiuyface el the cooled

antB af n{gir)be%lse%)fo? 9(5@1’}%% il éﬁ%tn't MbouP &y RO ggs%gu?ﬂp('h?rg bassed

air fromthe 20 condéensati surface I ntd contact
from the endesedopdrenwéacmt@teppmdmﬂeg ﬂteerefrrgnaensa;iquohac&ﬁnmhlee liquid
' erat r-intake t .
re aigjgl{?lg? %:rrgtn{ab%a 't“éase Ih rt])g Pa%sF(g 5{/' md tﬂe enc osec? space into a
condrmberdi wikiidhfthé mlmmelp@rr 1sr®|na&nsvda to an‘ol ent ai r
flowing into contact with the condensation surface.

Evaladadringlyiietth@hod Ry hls®¥orhprise dkctiddan@bdii@dmBiéndt air from the

flow ng fromthe condensation surface needs to be
copdneasion guiferefnigrariactith e serdessende promatrethe eprrdegeatigntof the

releger\éﬁpv% bufEha cg[ﬁu i g%ﬁ airlTRGRMG! adfhsPd §§\§ lx’e[t@ oy\ﬁrﬁﬂbﬂ a'ilrfﬁ)wmg

condenser g tenperature with
intg omiefrtseﬁr the pehdes e sdativg to hlebwelaesuﬂ@dmg urete smrtect avith thée

CO%%§&HO§@UH§({§) %bﬁh%r&v{g{}%ﬁ%@ HO%V rde fetfug af 1e%‘nt1 egggcl)‘vgg’\% Bom the

invention thereis an appara
cond@nbaiohistfaceaiceds tb ibe adjastsd &mroﬁllofe thé¢ bendapgieg eftthiSrefrigerant
at | east one condensati on surface for

n
Vo R Rt oot e Son:

measuring pressure within the condenser;
measuring temperature within the condenser; and

assessing the measured pressure and the measured temperature.

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;
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4. an evaporator for receiving liquid refrigerant and
defining an encl osed space for a gaseous m xture of
refrigerant vapour evaporated fromthe 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
| Nt antdvepapre orsetelvitgdiRfuid Redigdrent dh@WFidiRg fn Ediosed space for a
liquid refrigerant fromthe condensation Surface, and
BASPRUS CYNYEHAAF iriArasLirarau e Yaporatrs ity thedismicbiefrigerangend a gas;
bel Qift infeh&ped@W iRRI tht evdbotab 19384k Bf &B%asalﬂ’ﬂﬂ ROEpab fo cause
to effect condensation of water from t Re ambient air
fusihere veReratiomelcthe Hawid mefeigerhatdatorthe spaet $usbthayheatfis daen into the
lihBd Rfri gAML froAD @ UbARhs R sRASS i
lqlrﬁ?(g(t ul?ge fr orm t he spacse. Prsef er gﬁ%yd,qé %‘fﬁ‘ggré%gg’?g‘#ﬁaéeﬁtl‘?reby
copledtiprer belowpthie slewepoire pé thetvi ater is yrstaprhidro nirse pifecatdndgnsation of
L0t m.xture from the. _
oI i AR Hfoce Rl Fom sb e “ppkiend
I Nt gnldutjet fdr pstagde@e @rpaseciomittlie ffaeh tHeRpade. t he gas to
the enclosed space in the evaporator and recycling of
t he Hréfatabl, ftefabpgafudmill flERE e5aplisk.a sePaSGPHLRM BPseparating the
systemw I'l conprise a condenser for receiving the
833 HL 6 §aseons wi framytherefeiserontradspodensing thorefiegeminggapour back
infd1Rjul BeFrig@PAraThr 8P dffthd N8 1O@S BRYSsellspid i the k9
lni nﬁg thee #i qui dr refri é‘er anté,él t he condséanéc'érC Beflﬁée aﬁb‘?&%rand
regyigting eldhe iqyid eefrigerant qui d absorbent and facilitate
contact of the gaseous m xture with the |iquid
abs dréfenablyf the sepisatiqutsiystamofillicr@pgssa contiérBet foe rdceiginigthe gaseous
absor be to forma solution and thereby separate the |
m G REC Bt he her B AR BR SRR T reBrE GART i nf Resgees mixture
batk it i (i§ Bsiaeriffetalnt, NISLHA d énsBitdin CTAPteld Tb Aeide lig)iBab&Jrbent and
t,@e liquid_ 20 refrigerant_and a |ayer of the _
fadiiptfrBRACt AR &R0 UE SHYRHREHh Hiellauiskabaerkpt ider Fdsprption of the gas
info@B&lidhiid Gbdoeent BABRRH SolMlid! AHLthERby SRALACThe Bhs b8 the refrigerant
gaseous m xture with the |iquid absorbent to formthe
vVageluti on, prior to passage of the solution into the
bath. Cenerally, the liquid refrigerant will have a
| owdrefergblyii inyuse, Hanconkdenssowvilt e a battl comnerisiog afdyenofithé liquid
ORRANER 5P DS BRUF o el ST BOSERE % iin
gassonsisiaere fod dontdctisftthegaseasmhikGee FitHithediquilaBsofbehBidg6ith the
within the condenser for receiving the |liquid. ) _
solyfien, REioR fo Pagprge of Herplutinn ke thgkath. Generglpithejliquid refrigerant will

haGé £RjuleR ﬁe@i?fﬂh&%ggolﬁm, hidlthe dola RSO AL RYE orf the layer of liquid
surface of the mxer unit for facilitating the contact

refgigerapiintafhe laxpr of thywolytiogui d absorbent. General ly, the
m xer unit will incorporate an open well for
r ec Ereférabjyt the coridgnsed walh wthise crimznivd apnivesi whitrgranped witbiy the

he |igui.d absorbgent do he. surface. of, t .
coftepett Tontefilife R RF Mot whi ey e P BE8 sap o fereatng o
flowhef tiveeliduid alhdogtfeat aler ¥ surifdve ofrthe @tixairinit fud fatilib@ngdRrbRECt of the
- for,praonoting turbulence in the liquid absorbent as
gag wWigh fg‘?‘ﬁfﬁu@ ABegrne réenﬂaﬁwﬂawr pie willjinearparadg an pren well for
rec@ivkeY thel N hid aBs PPRABRE providing the flow of the liquid absorbent down 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



10

15

20

25

30

5. absorption of the gas by the |liquid absorbent.
Typically, the mxer unit will have at |east one
ridge defined in the surface of the m xer unit and
which |ies across the surface for pronoting the
turbul ence in the liquid absorbent. Preferably, the
m xer unit will have a pl uraﬁity of ridges, the
absrohsmﬁ%f BRi gadby RRARE i PRRb et qui@&l 8, BRQhiRET urdOMIl Hakt€ at least one
m'xer unit and extending 5 subst ant i al | y entirely
ridge defindd ihthegutfege Oéém e ynitgndivrrichlissagrogthe surface for promoting
the i@ {nythe L gﬁ)%enllj nf’lrefe\‘\AkJI}L &%&Q%?@ll%vg Ia rpﬂﬁ"laﬁ’ty of
arranged w t e condenser “ for rmaintaining
ndgesxme ruilgei beimg a)as&maatrftqnabﬂleyar@pter dénvn ﬂmmtxeowut and extending
subsEantl lrl}‘;Jl gl"\t%élgtalhoeunﬁ%gg 51{% e‘% i ﬁgr‘?/to? evtqulxler IIrHtr ther
aration r vorr evapor ati on of
the gas fromthe i qui d absorbent, the separati on
res Ereﬁetralvlyabﬂpmxes unig will b@mauited si ggﬂb@ﬁﬁrramlged within the condenser
assage o th 5, housi ng, the
fOrlomasmeva E‘he Qer (lglﬂrlng @E’%%EQ@M% @bgg%tl ent within the
hOUSI ng; and an outI et for return of the gas
evaPmfatldy, the eapatatmen sy st o itk fys the benmaprise atspgearation reservoir for
eva or at.qr t [
ptf g}f gas It Elef?l &‘lﬁlg g%)gogbern? scﬁe %?Hatﬂ% Hsiltv)ﬁ? c&ﬂbl‘léﬁng
evapabadmg)n of the gas fromliquid absor bent .

Prefe t he separ.at..o furt

co nﬁ’i‘ Ifi‘ﬁ?‘f‘ﬁe 86@? l‘ﬂﬁ‘lfig?soé?;fg{; g}m? ﬁ%— hotuﬁmg,l & éas fvaporating from
m@hﬁl@d %Btbehpwﬁnmeh@mtsﬁ@ aasition for flow of the

| iqui d absorbent to the condenser ?‘r c0

Dbt
fur phgpth;fortrﬁtélr@g%tg%ags a¥RReTAed Mopbibe figrid En] enj tq the evaporator.
the punp system conprising: 20 a heating reservoir

f or The6aMitiBE rdsBRolrl vﬂﬂ'tﬁbx@dl@% heste afrd bbiag Rgatbeatfadlitate
for CaUSI ng the |lig bsorbent to be forced from
evepEatpaaf |ﬂ??gga|5é'§€t%1‘ a S&%Pser tube for receiving the
l'iquid absor bent fromthe heati ng reservoir upon the

heatpidigabi SBE Y&HakatidfisPdei 9All @G thedBdinriseQl Ijtﬁq:t sy@fem for elevating

reservoir arranged at the el evate Si t
EhG g PR LSRG PP [or B0 LLAG T HTESpE ' i gndenser

foPRRE DG furme? opﬂle £ebh ORixa RS BOMOhE e‘ﬂ\?io%oxaﬂfé@iuﬁﬁn dyotem
passage of the uid absorbent fromthe collection

comgsieingoi r to the condenser Preferably, the collection

r eserh\éaotgngor\é\ge oir % ecgiv rtﬁe hcg#? LgdbrtieRt ar%%%%a&fd f&r@usmg

li qdi om t ection reservoir to the
theqdé alsserhenato berfbxeed fmmstbtah@tlf\grescregea ving the gas

t th h ab t
0oLl LD DS 8RR LR YRR L8R Ton

hehtitderesediislr Beihglhdaiat; avdit | et f or passage of t he gas
separated fromthe |iquid an 8ent fromthe hich the tub
col p&elqcgan F%%‘@PV@FF“&%‘ at Hhs © a5 PEEPT 2R mtow ich the tube opens

for collection of the liquid absorbent, the collection reservoir being adapted for passage of

the liquid absorbent from the collection reservoir to the condenser.

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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Preferably, the first outlet of the collection
reservoir will open into a conduit for directing the
'iquid absorbent to the condenser, wherein the conduit
passes through the separation reservoir for heat
exchange with the solution fromthe condenser.
Preferably, the further outl®t of the collection

I eSRle¥RABly, Whd firsPAATRE bithe cAlePRHSRGSVEY wilbogef M8 Glcbiduit for
the first  outlet of the separation reservoir with the

diresting dhelianid absebephivshgeandgnseniyhereie decapdyjt pagees thiqugh the
se}iapﬂohr}@s‘ér\foﬁgb%afc SlchhfRRAH e koG4 O AR RBALNENAL
condenses in the passageway fromthe absorbent
VapPiiferatd A Sf2iHBE ket DARE Qaﬁm%sewcqywﬁl @&ﬁ%@%ryassageway
into the separation reservoir. Preferably,
corapptargathen groppptlet of the sermationgesezyvdirawith ése@rvia?ﬁg@tpr fB}e Heeageway
e
o S S PR R AT A DR v
passhgvexyefpm atecabsctrbertt wep@wrahdiseiningribe gadsesgd ligftidtabeorhery into

adLomthe se?ar ation system to the evaporator.
eégﬂaerflté?r}'ﬂ‘fser #& heat exchanger will usually al so be

aat d for.receivin the conden fri

hea e){%ﬂ&nta%awa{eﬁ'u? %gl socomprise a b 23 au ree>éc%a n%ﬁg ?%re}leat exohange
betitebh thepAs®ag trihiretdned tB@gHi@ﬂﬂﬁ;ﬁhsfa%E of e rgmbué ihﬁ)n‘ﬂutehﬁ)m the

condenser to the evaporator, 15 M)F over
SPp A TAPTIP e BRtseL et 8f o sasteorh Mestsgpton svstem

to thB @ éjc&ns@er 2A0 Gkhb Réat e &Qﬁ’%e@tv@ll usdall afibbealdpied foh ceivin
Oanb?]?r?? air fnfgm9t he evapora into Zont act V\P/Iﬂth t he &

m%@ﬁa@ﬁg%refnwmtéwéwwexclaarfga Withithe saseoysrpiriugeand e gas, with
pa%gg A D nfib ?an%é}‘é‘nﬁm %tcoﬁﬂernsérhf) %%aﬁaérgt%r casi ng

m exterior o e casing. Mre preferab
c On%ﬁle%%} L %’]55;21%%1\{“ }JréferaU@léaHp.Vls@@czﬁ{nr %gﬁg @'te c8hdenser
angle relati to hori zontal "for facil |tat|ng§
and el ewapairater,¢r ditastizgthe omdbians aid frop the evaph@t%ngﬂ%omﬁaﬂl with the
corqyegge(fal’l‘ er8 'a&aﬁ‘gﬁl@ﬁgg ot/{dgmfcﬁ' bﬁucﬁ%@l&@oﬂh@ W bRAGr through
prefera bout to about
theRragihg frabi axterion ef ﬂnp pm@; Mompkdferablgdhe orrpiension serdave Mol

m f or cQ ntrol 0
sy S et i et HE KRB ek Ry el v
coxcc&aserdqbat&yﬂt}@rahgl@ Rl by§idady be o 4 RAREfréth WbeutSOTS rabber 60°C and
eterm nin nperature of the ambient air flow ng
prq‘ffrrehhyzfsomﬁgmééﬂ&eﬁ?@éf’ilféﬁ Gurface; wherein the control

systemis adapted to nonitor the tenperature
det Brefiraly thyappaeatus withdsaromnaise @ Aarptol ayera fr gentrallieg flow rate

of E—{j%ﬂ(b’fe@& r o LSRR (mﬂh%é cAldEnsh i dMehcd, MO oRRBE é‘}@ttemVUoﬁﬁmsmg
con ensation surface to pronote condensation of
t hea \mm;mratﬁremernmh éoraietrrmittingaiemperatwe phihe agbirge pis Spving from
surface referably al so, the apparatus will be
thec(? % au?nosua|af%ct the anmbient air flowng from the
con ebehefeat the orsttil fsmeen isadpied tomdeitsdhe tearperadre detenminied by the
control system wil | rth .ap adj tab
tenéﬁ)erratfl]:ﬁsgﬂ%)r Gﬂgﬁysfteth(i govgm Elgf[t%? F%&,len 1r 0 mltg ocontgct \A{lth the

cortehsdtioR\Wh ke ft6 PBTote condensation of the water from the amblent 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

comprise an adjustable air intake operable to adjust flow rate of the ambient air flowing from
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the evaporator to the condenser relative to the flow
rate of the anbient air flowwng into contact with the
condensati on surface, to thereby alter tenperature and
pressure within the condenser to pronote the
condensati on of the refrigngnt vapour. Most
preferably, the control syst‘emw || conprise a further
thele@ARPEBE L tBe SETISAYer tditiveto IRABDUI ra RO iRIMREHi &It Uirdloing ineo
condenser, and a pressure sensor for measuring

conppch withthe coplensafion sraface feitseedy alteriemperatuce ard B‘Ies%‘\}%‘tvéhﬁ“ the
contehder Qﬁpx%HoEJ‘tﬁE cGHIRRLGEN Bpth@%?ﬁ%ﬁaﬂthﬁ pol£nperature

nmeasured by the further tenperature sensor and the

PY SRR e IRBRY &@%moﬁs;;ﬁem if 8P Bse TR teAPEaBRELALS for

the adj'ustabl’'e air intake to alter the flow rate of
mepdysing iyhparetuzg in the ondepsgr, pad @ REesEWA SBYIQENEr megsuring pressure

EhEL H‘\gll'tfétf S IEVBR Y & éggaw H

Wi EE et R8Pl BRI R SR ERES Lt 8
tenrpeiartuxgen@nured oty she fuetherteinperatire prager ankl thhereewa@@pwmd by the
presé’lut%(it:J aetnsgr ? }%rzﬁe t h I‘ ou%%leéa?rgﬂtak(? n%ca?téeag{ :%;Qﬁxra?ergf the ambient air
ﬂoWh@ﬂSﬂ&ﬂmﬁd@nmmhe anblent air tothe liquid

refrigerant. Preferably, the apparatus will further

Conprefessbly, theinlet opergiid et thagvdpoeorokilittedodtrdi fentubblifg the gas

air .0 _cont act h,the. condensation s SO
it P B E B ol e PR SRR RIR A f S PE By e o
thr8h f1ek ﬂlﬁ@ld@@ﬂi‘%@ﬁﬁﬁiglﬁﬂes &He ligoad @fng‘emmh&edamag theatitfansfehféom the
eva?orator conprising: at |east one condensation
ambigp %EE”?%PWHSﬁ?HS?HQﬁth the anbient air; a hou5|ng

for receiving liquid refrigerant and haV|n

i nt Biefesabli ik trnamptapuiifurther cemppige giadeiplt chigg v offhe ambient

air i2h Lo UL Nth heRHHenKYiBROkRIEd from the Iiquid
refrigerant and a gas; an inlet for passage of the gas

' nt Rls‘bh@s&i@@& Rerbf tRAY RV NRY cRYBRASAbS GRec@g ddiBensation of
urd refrigerant into the encl osed space such that

Wah@ Hl%}m'éfﬁlat\mr thetegapdyator ¢FuRTFingef ri gerant from the
Congtqge?s@&aeo nd Msgé&?s gﬁltopgorﬁ&@m%ﬁé ifBettiid ace i's

t hereby coo dew poi nt of the
wat ehousing foe reaﬁrblrerilquai nefrtg@raelt arsbhavingatentesior envlased spge fora
water.fro

ent air n
sk BRSO iR o oy e Rap B b TG A A g
pass@afet6dr fabagyashoyss mtmhm;ﬁcé roo:austePfErthe’rcelv@}X&dtlon of the liquid
space., Preferably, the, or each, condensati
refgiggrpnijatogheenciosedsrace spch Soathpaf is drawnaRig 92‘[‘ @feyf lgeé?{g?“’m
thd RRJIERNSIGirQke IHHEhE VHARRALOR stWdck isaBErBby Sledas, dibpiewv, the
region for receiving the ggseous m xture of the

dewrpgint btheavaterge thermmbian aif apeftact condersen elef Bater %Pm the
?e?lpﬁr Qﬁtolﬂ%'hd%ﬁﬁ&y sdrfakd R4 chlet:ﬁbrI d¥ehd WAkE; dnd

rigerant and being spaced fromthe upper region;
andaxgoutlet 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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at | east one conduit that opens at one end into the
upper region of the housing and at an opposite end
into the | ower region; and wherein the, or each,
cooling fin is arranged between the upper region and
the lower region for contact wwth the anbient air. 5.
Typically, a plurality of cd%ling fins wll be spaced
apafitieakf KR BAGNt Bhbh&fendRithne 3hd HIF R UPPEr REMh of the housing and at
anot her for contact with the anbient air. Al so
an gpymsite grebintrethe jqwer egien; pgd pr ovi ded a met hod f or
Sep@hatinfle dr 029, éJoHH%Tgn isTa@iah b AeBAREr AP Qﬁlﬁer!r%i@n and the lower
gaseous m xture, the t hod conprising: providing a
regtorfdedserct with phesanlfienrt adondensi ng t he refri gerant
vapour into liquid 10 refrigerant, the condenser
houEymeplla, avpheerlityefi cooling finseillibg sprgedapdryiipm cadsetheyearnd
f or ,absorhin th as, and. Whi ! dapted for
arrprged ong gﬁqrﬁ%g%o% rg%lchog?c %lﬁ\lﬁﬁe%g}bg&g g’or bent with the
gasepu A Xt ur e [ : { e
onaBn s bA B P PAF RS L0E, ARREH UG SphiEy I Rl
ref gdi@ntvapantdn 2 Fapass mbguiehihe methuiddoalpsisingent to t he

m xer upit whereb h i qui d absor bent. cont . .
gasBYy ’éﬂ?ﬁ &f%\%(sni% S%P?#a‘gf’ g ‘fc’rﬁ‘gelésérég t|51§ reggéeorr %e‘%(ﬁlg%t 13&{] ﬁéﬂd

refl’i%é}h&i\tgmala&ﬂfelﬂ%thoﬁﬁﬁgfh Agxed unf Gdritbdediingd liduié absogbend for absorbing
absor bent and the

t 3 gas. Al so descrjbed herein therg is
thoep R BB IO RSB BT PHE HIG S OF PRIl ith he gaseous
mik@fd: i gerant vapour in a gaseous m xture, the condenser

conprising: 20 a housing for receiving the gasequs

M x Passiag Arrigacenvd ansiurRinthiBe FETdentys f%ﬁ?ecvaﬁ gefidensipg gf the

Liguid refrigerant; and a mxer unit arranged within
rﬁ?ﬁggﬁaﬁgﬁﬁgh or receiving a liquid absorbegt for

abs padsingghé lirpridjalssotleenf rthe aixeo bt wbereby thefisuighabsgybgnt contacts

the |iquid absorbent, the, m Ukt bei
R T ey T e e T S S TS
solubien bf thelliguid hbarbembtnd @6 gAd.so descri bed herein there

is provided a mxer unit for mxing a gas with a

| i quilsd deddivad herein the isyrecikbd agortdeasey &s skpayatireg gygesdwusa

i xture of the gas aana p@frig@rantmyggg_r to
refggFARGIAROYHE AFAS oA B HE &P Ger ant Vapog'r , the mixer
uni § he@IRY fod k&Bivird the ¥@eolafixtir@ind @eebnsirptht hefripérgutivdpour
~absorbent and facilitating contact of gaseous m xture
intgilignidraigigeiagtirad absor bent for absorption of the gas,
t he , fiX&unRAtinDEl WEhRRPAALing 38 &ivih @& lihhiabédiBent for
contact of the gaseous m xture with the [iqu

d . o
absiiybiog bergas tCorarslutign Rhthe Bas arshihalitie Abscabsnt shomigpynit being
add t\é\@}/or?fcilﬁgtprp l C%?EQI 6fq.€e ds8 nAktupd Itk the ll’%ﬁc?&bs@f-b@ﬁd. I es

FRAY €0t or extrene 1o

ations where fresh water is
SCARGE Dol FotrPfiere {4 PHdEA bl xer WG F5BKisd with a liquid
relﬁﬁﬁgggg%FEoF Pheeﬁegﬁ.?%r, water to be f&gﬁggortedq
ab$dabéiid €t 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.

Condensing water from ambient air provides a way of supplementing fresh or stored
water supplies in remote or extreme locations where fresh water is scarce or otherwise

unavailable, and may reduce reliance on, or the need for, water to be transported to such
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9. locations. Simlarly, where it is necessary to
carry water supplies such as on a ship or boat during
a voyage, condensing water from anbient air provides
an alternative source of water during travel and so
allows less reliance to be placed on stored water.
I ndeed, by being able to cohdense water fromthe
locm% e@ﬁmﬁﬂ&; widr@ (t@Snbss&rth LAE Wk LsuppBys sueh besL sidp or boat
addi tion, 5 condensing water fromair provi des sone
duurw 2 woyagy cardensingywatey feemi pbignt airprovidesan alicenagiye source of water
duﬁﬁ%%é&?ar@d SOUHGE 186 ré@ﬁﬁ&rto b8 pRERBsH WhRE VatdieRieb® by being able
t as to the quality of tﬁe exi sting water
to mpgise @aitay fronhide avdidng bir stoxest of carried pragarmaydepeduced. In addition,
uted or cont ter and
Corpd%n%n%rvatef frm% rglllpg;n Sg)gﬂ(f Cg{lt?lgélsagttg ?{ \Qq}ilﬁ%?the water and so
prq%msdmﬁgloywaa:nm areasivolieze gwizosldownas tadhe qualdy pf the existing water
Suéﬁq‘\égg ggg;l E@ ‘ng tvxlfnotgsbletr}])ﬁgutgg npc_eoL té)rgllnﬁptre?ggr cl:% erwwe not
suigdbek foedk uht§ncgﬂl'1ﬁ1rr?<§s€ df Wldevatdrh accfcﬁﬁlﬁ\g@ebrm’ﬁr molrapmlbbdln&ants of

condensed durj ng t eratlo ap descri bed
therfé?-‘éf‘ﬁ“"?rl’ft?“é’é‘ﬁllaé’a BB Eht m“a 0588‘35‘@51%‘&5?18%5 heat may

be used for general cooI| heat i n .
FesEetn ey e ARCETEE B PBEA TP f 8BRS ffrgeran
vall%@ Yd @hBshsb aliiRgtHelopeaBbn am;@aﬁhm&tewmea erelp efeaboled ambient

of the apparatus, the nmethod conprising: 15 passing a
airgad gererafed head mdge@e(&ﬁ@ae@% ﬁ?%hnﬁlaﬁ@ hgatipgquspeses, réspectively.
m xture of the gas and r ef ri ger ant vapour evapor at e%
f r ofelsa depagibed herefryis g Bretod forprewdingdea f??f@@“ apparatus during
nto the encl osed space
OPFrrgng;ﬁ{ ?f%@?épa\(ﬁg% et ?%‘g@gﬁlﬁﬁﬁ%&%m ng the gaseous
mi xpassmgfargamrtth en erridsed ephce prataining a gasegneidate of gie gas and
ondensi n the fri n foF- 1Y
re H.ggaam,vgpgg rgyap %rta[oe%| frongg ii aulhfré/f?ig&uﬁt k{kh f%]ﬁrfet W gi&ﬁléer{irﬁte vapour
evgiiBatby inr thbendaeéd epr&e fnont the Bquid refhigerenic| osed space;

recircul a |n the |iqu frigerant co ndensed f .

t he PEa¥8 %Sd?‘é“’?%b %%%5?6? 15 ntaoco %nsgrnc%gsnéiansmg
th&RAERrant aspbud irfite R@se0fif mbewd bﬁcﬂomotlhpmmﬁ@mex to

provide the heat. Al so descr.i bed g}:larel a met hod

f or TeSRENAREHNA Ga B itheBar P K UER i A ?paﬁeg 25

0pe§-&§rlc@lgtu9% th MguiARPRigafaHBcontiB@edBoROEle §aIIPId Bixage for

providing at |east one cooling surface for contact
evgpariticavibtosthe endlased prpseiag a gas into an encl osed space

co nh%ﬂbggff%e&qm HR Bhddn¥éfo Bfovgcréechcgﬁe.sat and

refri ge nt vapour evaporated froma liquid

ref g e@(g bled?lgr% s Dafealdd ft)pﬁlrov{d%tg doBfth n?f%m\éﬁf%ﬂdﬁratus during

evap ora e encl osed space fromthe liquid
opEﬁlﬁDlh gfeuhaapparamd, theemtthlosl comprigihgy drawn 30 into the

liquid. refrjgerant f om t r oling

t he PEYEtinG gt @W PRTE© m%%\‘%rgac%g Pt %nm(qz‘féglo{@% )%? Gre from

t he peRElgRSed irtpag encleed tpact torgaihing a(gasdoedxmx:totq afi ghe gas and

surface with the anbient ajr oeffecthtgatof

refrigerant vapour evaporated from athquld retIrlgerant suc ffrlgerant 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
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anbient air; and 10. wusing the cooled anbient air to
provi de the cooling. Apparatus for providing the
heati ng and/or cooling are also specifically
enconpassed by the present invention. It will be
understood that it is not necessary that the
condensati on/ cooling surfa]cpe(s) of apparatus provi ded
f or u GEN@E dboleeahbiBkk aANE pEQGdd the cSolipdr poses be cool ed
to, or below the dew point of the anmbient air. That
is, the heating or cooling can be achieyed Wl{ih ut
col fBRarptys fgPrordieg the kasiinhand)op Feains arealsopred ifﬁéﬁ ut
endopasse@ 8¢ ik radeh OivERRNWIL'be QRPELSB tialt itVahidtaletc@siBy that the
such as “conprises"” or "conprising”" will be )
congigngation realingsuriaee(§) of ARPATHEE H@I"tﬂ?dg‘?r gengipbheagng padeqpling
pugﬁge%(ci)%rc SEd & 6Poelow thIEQY Boigt ofeh&RBkSy aif. MHEOR/ the Rating or
teps, but not the exclusion of any other el enent,
codling egrebg achieved Fitbpeyrollestiony phuyptenirom teymbpient aimt eger s
or steps. The features and advantages of the present
i nv | gk i f " } varfations $ueR as "comprises”
f ol %hg%buggg%:?%g%%%nod#%ﬁg 6?@? gﬁegd enbodi nent s of P
or tchmppisiegewtll bernwrntstapd to irope tiednclupipmof hedatad elompainifiteggr or step,
drawi ngs. BRI.EF T, : ' ;
or B e BT S e e B et by TRe. Ry Geauf integer or
step JrgRdpost efedienespintgpssiongtepwat er from anbi ent air;
Figure 2 is a side view of the apparatus of Fig. 1;
Figure 3 is a,scghenati i i ]l .at |
oper B teanSrhea ampie gt e Py Rhia bilfbdclite futher spparent
frofhERE follodMhOdestisti @ [ty @b efred Embbdimepisaf dteysessht ikvgntion
1: 20 Figure 5 is.a partial |ongitudinal
to&?ﬁlﬁ%%’-‘@éjg‘i?CBWBP"‘W“&&B?"“{&% condenser of the apparatus
of Fig. 1; Figure 6 is a cross-sectional view taken
BRIEF DESCRPPBONfOKE THEFIGURESer of Fig. 5; Figure 7 is a
schematic view of a control system of the apparatus of

ik ish i QUL S 8o b th pfledl h VB HbAR FdrREnddASin
F‘%‘ﬁ%} lﬁtaip(%?]n %ngf? %?at%?]tg? grgg&r;dz}\?&ait)}ﬁts}%g%%cﬁ ed by 2rS rtlhe 8
wadréandmbianedit;i on f or condensi ng wat er from ambi ent

air; and Figures 9 to 11 are flow diagrans

Jdllystrating t cont r ol .stem of the apparatus

Flgqr?géstarsé eevd"gwf’ﬂ&ﬁiagl?arg. Sf?{lg Iﬁii gure 12 i gpa schemati ¢
end view of a solar heat tracking apparatus for_

Figare 9 isch soberhasatviigvg illusEatigrthe auerationeof Sharnppatates of Figndi
showi ng heating being effected by the reflector of the

Figatgg ﬂsaat 1e3r \ggw I(:)l‘ fhe e;lfgporator 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;
Figure 7 is a schematic view of a control system of the apparatus of Fig. 1;

Figure 8 is a schematic view illustrating the operation of a further apparatus embodied by

the present invention for condensing water from ambient air; and

Figures 9 to 11 are flow diagrams illustrating the control system of the apparatus illustrated

in Fig. 8.
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DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS 5 The
apparatus 2 of Fig. 1 conprises an evaporator 4

cont ai ni ng i so-butane (R600a) refrigerant for cooling
t he evaporator to or below the dew point of water in
anbient air flow ng througlh t he evaporator in use.
Briefly, the cooling of th evaporator i s achi eved by

Fig RASRINYs ReBAc SHGHeR Sf 2501 Hedt tdiRing laPpp&rtts t@irbeting heating.
S hert with respect to the refri gerant into a

headspace of the evaporator. This s t he
Figgre3dsi? echomapeyiey sheuing hoalfig heing et ﬁ% bﬂ}?és B’ t&'ﬁnd

aﬁﬁgﬁ@&)ﬁgqgses further refrigerant to evaporate from
t he d refrigerant into the headspace. The

resu t|n aseous ace conpri sing
DEFﬁE-EQa@Eg‘ﬁ%'PTf ﬁé&%ﬁ%ﬁ%ﬁsses fromthe
evaporator and the gas and the refrigerant vapour are

se pﬂﬁeai@drahfd‘@ofw al‘cahﬁﬂses ah evaperant4 cmapmung isg-butane (R600a)
condensed, t he

re pgﬁr?r}té%rrcgmmgi eyaRs; ;}tghtlo o Bé gﬁekg%w p?lﬂ{e gfgvy/%%ronri g{n(gnen air
ﬂoivﬂmgachﬁﬁ@ﬁ QU Soradse irfuse 1 Briéty, ﬂ’(é&‘ﬁﬁhx’(gﬂf&h&:é\mpbﬂay)r isachieved by

paﬁga\ggﬁs ﬁlt&h e@%m@@g{é% Lt&te?él{l{;l n;ggrg ?véglgﬁ%?pogtato %1e refrigerant into a
he#ﬂh Eéc@ %?H{e'e% SV eR s b@%rsﬁﬂ@?@rﬁ@ﬁﬁéssﬁ%f Tré'fﬁgéiﬁﬂd&pSﬁf in the
sep aratlon of the gas fromthe refrig et{1 %({gour ¢
heaabmne@nd mqrmr cewvied Efrther reffigeran to eYAPRTASRIT B %lng EETggan
1ntgbe l"%agsr? W&g résjﬁmx AEUS mn}tﬁlteqﬁ %eMeta@sp%cé dorBing the gas and

I'te condenser. he gas i s absorbed
mdayfrtghant vapoud palsxes) fromrthe e‘@pﬁwqhaadéléﬁ gas aBd therpiigerant vapour

passes mthe 2 onde serl nse
arq:ssparggsafrgi sepATated 1e{ILg pou 1s Bnd&k QHI e Fﬁfa%?d Ydbnsed

gas romthe solution I or
lighidGrefrigetatit fre dcirclleteg dack 10 thdeyapvmpurat arontfiyeus ¢yglei d
absorbent separated fromthe solution is recircul ated

by a p

2 SBT3 ARSIy AR
a chh @Rsdr ¥l 1@ a5 & PuB sute Mifferentiallitetweangthe h@pommsléhe comriermer The

the evaporator. 25 As shown schenat |

L C
sep B o e G SRS SBOHGLGN Y R W] 250 s Sebieved by
coJ\tQ&ﬁ{ thSEREEiA theVabdots hfixtufe Wikivh Hquid abacmbenafadontowhd ¢pndenser.
eadspace 16 of the evaporator thr ou%g_ %ﬁ’p P ttM
Thefgasslp abssebesgurthe hgwid abforpanptn fgym 6|5‘|?)‘é§°‘1 1 pgsses from the
cor? ?\ RQ"34 9% af'atlo?n rbdel fikoepBratibh EtihE ghsfeorh lﬁie;’:ﬁdﬁltlon prior to the
rigerant 28 except for the headspace 16 of th

retmnapfd:haga}rto ﬂ&mgg@a@g TWWSPWQHWBQEEH from e s%luhon is
By he Haetdles SGR1pQE BeOr
re‘g EY% ‘1“?%2)3”? §§4fgautyqrtl{jel£a3%ap side 22a and under
cofidlddgerdbfupthecphirafibmoZas froovthel gasggmﬁ;temga'e eoigring thefcgedenser
for the condensation of water fromthe anbient air.
fropp thegyapRS?t-or and thereby the 12. fins 22 are

arranged at a 45 angle relative to horizontal such
t hatastshewf endensedlywarpy 3, rt]nm&apmﬁforﬂhgnpnm adwusifigl? kaving a

onto a_ sl opin sr e of a. casing 24 h
BRGNS Sy TR e
th;o(?lgﬂg pﬁH‘éMyQ)WsﬁaQéchﬁar%wfs@f tubalak piifes 08) HE elvh;bdrstbr fatsefdiled with
11qu1d iso- butane refngerant 28 except for the headspace 16 of the evaporator. Spaces 20

between the pipes provide a pathway for ambient air to flow through the evaporator over
cooling fins 22. The upper side 22a and under side 22b of each fin 22 provide condensation

surfaces for the condensation of water from the ambient air. The evaporator and thereby the
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5 The gas 30, in this instance amoni a gas, is bubbl ed
through the liquid refrigerant froman inlet in the
formof a diffuser 32 arranged within the | ower
chanber 14 of the evaporator. The anmoni a gas passes
up through the pipes 18 int the headspace 16 of the
evaporator where it mxes wth refrigerant vapour that
findPA areareqp@edibietiSE aoghe tdimvtendhmngphm}j sudhithpatithle condensed water runs
oft . 5 e b e Hs AV oL BB} Blagldth and e
corldehdet, g\&ﬁ@fﬂuéé&nﬂélfvafeﬁtcﬁ&ﬂﬁﬁmesplgdm% f@r&uﬂmoﬁ as filloetrated in
Ei refrigerant to evaporate fromthe liquid refrigerant
Figifh the evaporator. As a result, heat is drawn into the
liquid refrigerant fromthe cooling the fins 22 which
i N Thirdas 6O@h thigiftbtardetanahonid gz&v\is MgbIﬂv@mrbm the liguid Agfrigerant

tlet 34 ided int h of 4h
roBpalew4pe BRPUBHT T ch OB GAUBBOR ot PE P B
eva%)gﬁat&o e Bsaiont gab pRIB uPhr QBN the PipesB 1n55|‘tﬁe f\%dpame meof the

opens 15 into an upper regi og@?% of theFe;:i(%nde Ser sorl
eVﬁPﬁfaéQIgﬁheaﬁltlnﬁr%stWI%’efWéarﬁ SFRReR st hes svapgaled Py fheuggertying
hqlwldtrgrl?exgﬁtt Frhke @n@y QP(H? an{o% Og@l'é‘ 114§tlﬁfheﬁdfb%a€€cﬁ3d%§$l&f partial
conprrsing a |layer of refrigerant
preeam bfa:me mjngeraratyfepowto éew}sat Tlaﬁcmes&ﬂrtb\%&réﬁﬂgamt to evaporate
from t?lﬁp%l\l/l? ref‘%“@'a’ﬂ Sﬂgeae?(f X&E a H&Q{l h%%t 1E§rav§rp§1R€@lgﬁQu1d

per reglo the condenser by dual axis
refggminalfs)nﬂ&ese@mgethe fins 2t2hfehldwa1l then qoplstambiand pig dawEns, ovepie fins.
gi nbal s ensure that the mxer unit remains in a
subgt anhet%ltl ll%pr%gid?(ﬁ H tgm\eagigﬁécte llg Bf ik eI/ r&[)xoﬂll% h which the
sur face on e appara i s not
gaseoiid mixairalows £ the chndkased éfﬂnmegih a feeé mlmpﬁée iThéfﬁéd pipe3hepens

m xer unit ei ves the ol De
inte an HRRGE r?g.“)ré%c %féh%cf,o&(}eréf g?'haél 1r31p{ @r qrrhg ggnodﬁtl%g@é?parﬂy filled
withh¥eba@OMAEHISeM redio 48 bfjthe dond&hsm:,rcbmphsmg Apayies e&llq)\m mafrigerant 28

containi n subst anti al | r _concentratio
ovgiagg‘@: a\,lléxp%]' Oéﬁﬁqu“lil% 4&&% wa ﬁn? ﬁgschéefdnlﬂqugﬂma@la? % xer unit 44 is

hARHGE iR uer tdd@orCsIMEtedda@énserTByadal akis gimdhals 46 secured to the
bsorbent 50 overflows fromthe rimb54 of the well and

wallopfthe bendgntear Thregimbhle eajure that the anixgy unigrempins jp 3 sybstantially

b Bh QvHidNGhé A¥kated 2 Isil6Hated is not h tal.
upHgl%trp 08{51? g%fttr\@élfog? htk) lEfgacbat h. As tﬁ%@lﬁl qui o? absorlsbré?}t erizonta

travel s down the outer per| pheral surface of fhe 50
uni & weltisrdefinpdinsupper eid ﬁﬂaalmtxyr unif reggigsAne dayifa sorbent

frodPS RQHR, Mo b4 Exg) ﬁ%ﬁ% A% ppBEre5BAGE BSEE coridefddrNBhe liquid

evapor at or sor bs nfa fromthe gaseous
absuirbenti t@n prises Mamnmontmnﬁ\ggt suEstaxttl@ély hivwes congenration of dissolved

rovided 30 W th ur 0 ter. The liquid
a"@‘i‘?"éﬁ%ﬁs A 3‘1’1“?‘?“&8)% %é &\%’l c%g‘?)gr%rpn&grﬁnu%%rerrl ngs .
absUrBdHRsh \Reflowd k@ thiin.54 Dhthe Weligad plbwuillbteodtalrlhﬂnipéﬂl@ésurface 56

in the flow of e |i dabs bent {
of tfmer gt b GUPBRE eelaet HHER refpfnl o fiistn

turbul ence facilitates m xing of the |liquid absorbent

13. AsWellifuidRBsoReDRAvals ga&n it wﬁepgﬂmamrfmeﬂ theenifer gnit under

t he evaporator and thereb absorption o
the?ggct pfﬁréwbrrgécqnltaqﬁlﬂéf L3015 e eq&er&g 6]%escog e&se?rgrﬁ) mﬁvg%orator

BroBr B Jda%mml?ée/ﬁ sHBWh in Bi 5h@iviket dhitfis gowded
an%%gg{sﬂ)scan geeneg{sﬁe l'iquid Sabsor ben falls into th

witherlwrelity pf sph@d\nem cipgmfeserdalgitizesf ey iermpanng F%"afo‘m
! er}lu.rutt Tﬁ & tings produce turbulence in the flow of the liquid absorbent down the mixer unit

as the absorbent passes over each one. The turbulence facilitates mixing of the liquid absorbent
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5 Returning to Fig. 3, the liquid absorbent and

di ssol ved ammoni a gas has a higher density than the

liquid refrigerant, and so settles fromthe | ayer of

the liquid refrigerant into the solution 42 in the

bottom regi on 43 of the condenser. The solution 42

flows fromthe condenser tﬁ@ough a feed pipe 62 and

i LR mixt &S B6MAhd evBdorktBf idgherédy, abdbretion of the
“%%%%*%?Sfﬁﬁééif?voi r 64 is S‘ﬁ STy fiTed wth
ammosia Eastito thediuidrabsorent. Aqugserses Bt Hen fak%Fh%“cd’igg 8t <f &g mixer unit
. ammoani Y & fre®Bthk Mell 88kthrough
lss%)%lg\l/: '%%?tﬁ?%%en%f gﬁ@g g%siggjgﬁla{?]}jg%ﬁg;&g particul arly, &
apedtiire® ofthgadet 8hd wat er vapour. |In use, the separation

reservoir is heated forcing the mayjority of the | ,

anmistiaings Figrd, thia qwd Rbrorbent aad dissqlyed apyoenia gaghas a higher density

cgndenser, .t o ev ' j &h28lution 42
el B Bl 3 B e b e
in thébdtiom regipadalf itermomdessr.voi r t hrough whi ch t he weaker

solution 41 15 flows to a heating reservoir 72 of the

punPhesykitiond2 floms fighn the fondehserthroughia feathipipgeand ggters the separation

reservoir 72 . | t | AN HRgthatssli8en of the
respryoif G4 thioyeh ?ﬂg‘“l?g?ﬁ' I'ng ?Og%ﬁteg?sgrgﬁ 15[‘t %ﬁﬁgﬁgeélﬁsol ut% ion, to
liqki@ hserbelitand WBsdi & asraharid gas, anghastandnterhalhiesispace 69 lled gvith vapour

into collection reservoir 78. As t.he Ui ration
B T
resHTHP RihBa tSBSre@baROh &bty bf B8hhienia ghdih itesolutidromitdring from the
pockets of gas which are drive t hr ough theiriser
condgper eV PO SIREe BT RS TR G 0 T BTN T ol
collection reservqQir_ 78. The solutipon enter] her ution
ol PG b Exaidrain the wapaor gent Bropgich B elfer solution 41

fAow® RGERLERIrkRR 082 8 thelnved shiTiohgh gasd pipaPhaTlechebiing reservoir 72
both the solution 42 entering t

t he se tion .

i ealed R uFicianUomRE ) PITl PSR FORY o1 HEkE Gy to fore the
weafk ?(gh\{tﬂir\ru ttﬂroﬁ%?ri!%?ﬁ%é Tt @SIREHER rbservOir 78.1A s Ik ted goliitte:

co ectloﬁ reservoir 78, the solution is recirculated
"pérevldtésbup the sk e 6 Hatsvaphier antl gEMPniRIEE LT BERFRte figmy e solution,

absor bj ng f,ur i DMk Rfpe 9B §R4Sze o2e solution to
forping %ofiée%o§§§si &’n%a? AN ct%%g%ﬁn%er 6 from Phigfe ofthe solu
thdeBstspaeeridr 78f THelselutareanteriag the cdlettianaesgtyofr dhegeforg hasga lower

36. NMore _particularly, as indi ' ' &h i
concpigi SrBaPe B d g g i o BEdng £yl 2 terghe separaton
reddivoltiafid the €olGEdr pREdingdront &8 etbiage feseFBoitn thetheating|resetyaiek

down recycling tube 80 which passes through the

solution 42 in the separationgr i 1. 64.:i Jhedk

exchdigerrarePecileERa Enefny FEERde " daRiat,
coRIGRETIR tMéf Kduid E‘Iﬁoﬂ:ﬁhﬂ%ﬂ fonatebibeig fagththenmepalgad from the gaseous

reservoir fromthe condensey.. Fromt or age
B PYSING PGP SOBOFEFT NGO PR BIRICE LEPINE REPPreidghrouh fed
; rbent to inlet 52 of the condenser. 14. A feed
P i pé 82 feeds the ammoni a gas and wat er vapour
ent g0 %ﬁ%@ﬁ FPlb f@ichRl il B8 S e lifuill aBBrbdns 80 exititigghe/fiser tube 76
to a co n ?eed pi pe 84 ich opens at one end into
pdolsevittivethel spllectiortgseovoir Thand apegislack Aoy sesy g tubeFP sih passes

out h ! 81? of § R AR LAr8u g Qfoir 16n & AIIBR had 2862 RindRip&hith the
thegug g‘eisﬂ HgoR elggtlpefsfﬁc‘i Ser % *arranged in the 8Svapor at or
intt d60for h&t bchargfe withethasoiwivingntering the separation reservoir from the
condenser. From the storage reservoir, the recycling tube 80 directs the liquid absorbent to

inlet 52 of the condenser.
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5 gas to the headspace 16 of the evaporator. The
comon feed pipe 84 has an inclined section 88 for
trappi ng wat er whi ch condenses in the common feed pipe
fromwater vapour entering with anmonia gas fromthe
collection reservoir 78 and separation reservoir 64,
and directing the condensed wat er back to the storage

r eS)S'Ee\éS' Sﬁeeaé e afn%nﬁaéaggnd Watkt Thpods enftdirg GRIBINE tion
fee 84 passes through a heat exchan er 90 10

resmﬂl‘p frmsu rrsg tab$7écto h ormuypn fed pipe 84 whiherews o pagdriithy
headspacg€8S SEB% lgsefr\'; {j&'} 1 BRI 86 3&L o o5 erld? the common

evapora or e con r 6. A further feed pipe
fee8 ?.upre 8¢ y@dns irgo t}edufﬂsmsﬁdarnaegadl lg dreamap@or4 fonsetyra of the ammonia

e secuon
gasaff’ g}ﬁ‘ 3 §C§g6f° E&‘S arPo%aﬁ ¢ heat  exc fg%dgé Pg%O agﬁﬂ irhld sction 88
for(ﬁgpﬁnhg water Wﬂudhrdoﬁ?deh%’ﬂﬁn )8 Cdirﬁmgﬁ feeé pipkiffonswater veipptr dntreing with

common f eed e 84 fromthe heat exchan
amORAB B AR VSR THEO S A RE7 ook OB Ry sk e
corfieRde8 GV aadr ®ck th @ shade resesldanger 90 facilitates heat

exchange between the gaseous mxture in the heat

excR3REShdradd ihBg Refhe tgfman teell pipe 8¢ gagbstaraagh aheatexrbanger 90
amoni a gas in the corrm)nfeedt?1 pe 94. SlmJé ri
compesing) aficlsy of fhedosst FIBHARRBFROTE PR B LR TRCFREeM Hpe

heﬁﬁg?cg %6 of thELa be?or 320 Ih@ eSRdeh&r bleRturaue Radgipe 99 Qecz@mg he

porator 4 l ows for heat exchange between
cortcbhsedgefrlgemntﬂﬁ frfoeelbe pindensgptogheflowgechambemid! fiesvaRpratprt also

pa%sV aproug[ﬁ Et &%anggggans@&ﬁl%hg%q nRPRYE exchﬁ?ge relationship with the

or er 6 are housed within a
coﬁ‘aﬁﬁ)h E@d@)ﬁ)e 84$roh€l$1b hédt bxchhmgat ¥otoithe 16wvey. chgmberi4 o&@g pyRporator 4.

t ak f
s eend S 5 B 0 e S AR s
m&ﬁnxgé"ihttﬂibﬂ'leai éfgfe@l@araad&m@ﬁghrhahm fewelipipeci2rand |tlr¢taakeomé|'gﬁ@ in the
anpblent. alr 0 eva orao nt
cofTioR feeH @RI ﬁwﬁﬁfw{g 55 by NS 351 it ol 2R A lpe 84 and

fecd PP D2 Honfink hetbRhbhiRr D fothdadapératdr U bmrws foi lieat@dbagt between
with the 25 housi ng 94 of caondens e, cool ed

theyiefriggepstimdeqshpipe Slzﬁ‘@d W@%g%ﬂ%@%&fﬁﬂ*@ﬁ&@p Pifeat s
drawn off fromthe housing. The refri ur |n
t he Asipesribedafionn threvpprratophefshroaflensey r? ‘é“sﬁ‘%&’g‘ﬁ%
?Hilgst}’a@efd’ ﬂ‘ug’%?%e &stn tﬂa%ﬂ@p)ﬁaﬁl APin€RObeshd £k 98 arranged atan
i'cl ent operation, low rate of the anmbient air
oultlbf 100 gdr drineingasibignt 2i4 mtg thea:gpggfrg@ theatg)esplfre ghrough the main air
nsation of WEh #HERbEMg fins 22
inGRE g “50o R BeRT e LG, M oRlack B SERoGg fins
caliBhglivaten td’k@)naétfsﬁ fohetht a@iontofthefingA2eand then mmévﬂthébe
heat transfer fro he denser t h
v SbAGERSaEEHh oF PEre Tt Paer e D SofiR by firtiepacr hea

is ARRAEIBLEm tHShMsidg. M8e i &iteapourtii &ea@maf @gios of the condenser
operated such that the coolln%h?&flns re sufficiently

ar‘ddb‘# eesleplyingdiauid edéser Hy aperfRergR Al ORlfdnat er . 15. For
any given prevailing atnospheric conditions, there 23415

a sfecefficientaperationythe Apyaatrehtn padianhaiy furget, m%&

' Afof Wakr Bt uniFiRlufX 8NAE Bmbint air flowing
adil?s[’e‘&% Egﬁ\h cbx‘&lﬁ%\%{ﬁ oof Obet\/\égn u4mS alild 6 grans gf

thfﬁmlghtthmszapmatdu Wiy mantiniag suffdentairflomsoves the cgpdensep fpr heat

transfer from the condenser to the ambient air for condensation of the refrigerant vapour
within the condenser. As will be understood, the apparatus is operated such that the cooling

fins are sufficiently cooled without freezing the condensed water.
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tenperature of between 1C and 6.5C. In use, the

apparatus is operated at such that the 5 specific

hum dity of the anmbient air flowing fromthe

condensation surfaces of the cooling fins 22 is

reduced to a specific humdity correlating with a

specific selected dry bulb]5tenperature or tenperature

range andbiven Efg‘%&i‘hﬁg b dsphertdt8ndiBbns) thekeis b Bpddifad Huidity value

oper at ed” at Xi mum speed to achieve maxinmumair fl|ow
mesdur@Liglgrateoforaemgpavr penHilegram@bibesd For MRl 2 45kt

ai g enterin v i Moot i biP&firdMtesto a dry bulb
h“@%% §%%g¥8?§4$2§dgé%g§¥ﬁﬁg£§§€§ﬁg§5%§%ﬁas to be M
tenfPeR @@ s bateleyn T@uirelh. BY. trheseatirb ppprratal is opsratesert snahy Bafithe

air enteri t he evaporat.or .is .o i i
speF i Som DGR PEPRETEaI T O Bl BrpateL g LE ATy kkooling
find 705 Ydduge I spBLifiEhumidith eoseaingy witls a sproific seleited divtadb

i ndicating the dew point of the anbient air. This

tempesgieier (§ePIraEPSted in  control nodule 106 to the
dry bulb tenperatu

. e of the air |eaving.th rat.
neag@r%gprggﬂabr}y, the fjé?r%@ls é&lmﬁg QpgFatest at fa.%lmlllr?\ s?%egﬂg atiNe
mak LA WhEQsiRY 24 SRP@k AeWTRirt@NgRambisht his entering the
above the dew point of 'the water in the anbien

. air .
evafwrasomis detgriiped by 8 sensea02. TheseBpEdAEnse ﬁ%asftgﬁ?e progressively
L PO 633 i P BRERSL fb @R JdAo£9BbdIed by the cooling
Coﬁﬁcg%‘f eefaﬁ?%%\%}érg?ﬁ%%?ﬁ%%%gw rate of P{o?go_an‘oi_ ent air ' h
fin 2. ATy tonderpatigrofoame pn tptsersOE 407 frofn die AFpRIFE frhie sensor is short

.tenmperature of .the . j Aair..d 9islcBRraRWi
R R e S i
coftes] Gestidd 106 o Bk diryBulhvadneperatnteof ttheericloaing HhefeV pROratPT measured

Once the optimum f]ow rate of the anpi e ' :
by@eipBRAIEe SRSt 04ty i te%B?ff’%\?“eﬁ‘,ea%“ﬁe?*iyetﬁ%‘é’?‘lﬁtr‘“drg\é‘ﬁ%?‘t s
abb{ieth6 QB PBE@ Of the fwakeg @ thatanidenit air tiberrtiord by sewoi6l 02 sthe speed of

measured by a further tenperature sensor 2 .
the bmpaprearepsivalhEedseist $bi fEom e e ‘{‘%dé“]“% %(?’g?‘”er“‘g the flow
raRIE ARULDidr afr MG oUPP Ble b QWr&tBr. Shiddontigesamfititn semperature of the

measured by pressure sensor 114. As the 25 grr essure in
antlient ey ielowergito theatewt printcas Hiratiler in\h FRECAUIP 4 HE™ o
coggéonlsgt%n o(f%dv%tlelo&ﬁo tﬂeh:%%ﬁ‘ng @{s@2t enperature and

essure conditions wthin the condenser for optinmm
condensation of the refrigerant vapour. The

t em@rcatheraptianun foegate obtheembisntair pYer theeRRABEY 40135 keen
acgenS rt}re]tg'l% Qﬁ%rggpéé U Rienst@tefRiperhhfoaah L @RBasetbh ismeasured by
SRET O1° 'Hol 6 a

ule nd the control nodul e determ nes
a i@t empeRirt bensopti2 udraopated indhs cangrol medbledfa i ihoot]
the refrigerant.vapo h ' Hossihib std¥8r 114. As th
PIEHEEHB NS HRFGT gg%?é‘%& e echcs%ng(tgq?ﬁg&%g%gr ature in the PR
p&%ﬂgﬁﬂfﬂ% uper kgorvfgite dontlerishevaries acterviag jogmbidnt copditions, there

refrigerant vapour, the speed of the f i H ¢

pponp Soupory P Bo S e s e b Pl copgenation
TRbsud ncreases the flow rate of the cool ed
thg?n%ig%?ntai ? li6. passing fromthe evaporator to the

condgns&h erﬁﬁﬁ‘é LWplestit@basifAlbytthe Rehpepitiéaehsbr tihant @ressure
housi ng o? t he condenser blé the ambient air f;mc{j t he hether
seingnyid4 aregpmpaned ih eondrohohedslen 0 @dtthgp(gwl module determines whe

the optimum conditions for condensation of the refrigerant vapour have been achieved. If
the control module determines that the temperature in the condenser is too high for the
condensation of the refrigerant vapour, the speed of the fan 98 is progressively increased on

command from the control module. This increases the flow rate of the cooled ambient air
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be progressively | owered. The speed of the fan
continues to be increased until a tenperature in the
condenser at which condensation of the refrigerant
vapour occurs has been reached. 5 After a short tine
delay of typically 1 to 2 nLnutes, t he dew poi nt of
the anbient air entering thé evaporator and the dry
paseink Brobretiip evfloriter wfthd dvadensbr, gmsir@i forthedehirtg be iemoved from the
evapor at or _are agai n pneasyre te rat.ur.e sensors
houelE & 5 OSSR PR GSERT LRI LG PO E ' ST P R oo thereby
be {nl?o@reﬁﬁi?élj? RHw @ Uihe spdeld of tHeahip e Uéseto e g uraedt] inytil b temperature
enperature sensor 104 has risen above the de

. : . oi nt d
in e cqnenseaplewhich pondepsatin gkie i"ff“%ﬂéntfv(ﬁ‘?’ﬂ‘r‘ro?cc‘érs}ﬁ‘/?%e@ﬂ reached.

10 by-pass danper 108 arranged i.n a lower regi of .. :

{ oAb Shgraan Gl s 1t 2 it 9 R (EE i appent i
ent@fn%ﬁ\e ACIPRLEF ankilifle QREHAD REhHRYathRQf BRANENNt AR WAy tHde

openhi ng of the by-pass danper 108 all ows uncoopl ed
evabiteTTie gain g tepperatie smpery 01 g 108uandrpere fperatures

arecc%ﬁ‘k)g%ﬁl ih B{e%gggoltrngdtjl Ik DRI Rk dtadeth @K Erell BY hLmpaGture
W

e condenser. This reduces the flow rate of the
seraoi0¢ hts sen abbyecthe Hew Ipeint obthe watesrantair-intake i g fRrmerf a hinged

for cooli of the. anbient ajr ) ' .
oy s i T8 bR o 2, 6y GRACRR) Bl
extefiHyeasicfugtor N80 Spevated by theabntrd] meodauirh i Thw operiing pltbe by-pass

condenser. The cqntrol nodul e 6 .continues tao '
dagpper 108 ﬁB%‘?’%&“tﬁoék’?géfnbfer‘i‘éa‘éﬂd“fafe Yotﬁe %rﬁ%wﬂg%?ve“ﬁ{mg‘% ‘Ifa%g
thrbBEIPBE uri® aGasiaRgintEaBUcedithyhe@npasat This rsdussthe flbg2rate of
and 104, as well as the tenperature of the |iquid i to th
the-asfbiery aprahouph therpyapesARE FsBR rapredifer ogting °‘p‘}f“é @fiept o the
de&/::b%iﬂ{ BP&k wller'if @l dnt i ewRiH SR B&ingBRiB tie&lindthe flow rate of
pressure sensor 114 and tenperature sensor 112, and to
thesatpbient airpasigbe faridgnsesf t he danper 108 and the speed of

the fan 98 in response to chan iqg anmbi ent cgnditionsfth
as Theeintiolmpdnled dnecniinest te BREAGEE tarPeeuiraLehep fipr of the
anmibaG 270508 ?llerc si skl tgqg&\b&gtufré D353 1@ HAd 104, as well as the
CoRaansI g of the T e rigerant vapour within the
terapargiersethéliquid efrigayaittio tHersgndspe¢randdhe @Eyé Rresgirgin the upper
regul ar intervals to.ensure opt] LG L:NB2 and t
regi g S ook e et B oS bl i By Qnho2 and o
adfus Ok bbatiendtithalarmper 108 el the speed of terfau?d infregponse to changing

Initiatjing operation of the nonjtoring.cycle i ) .
ek ¢ @l M A FFOEHES 5 RpRtgocd %%{?P%?“°%§éﬁ¥%6ﬁrﬂ“§}“§l‘“§8‘ent .
onfd the BbdinY fin§ 228Ad condbing dfftite @appRenoVagdue withirl the dondenser 6.
addressee. A further apparatus for collectin ter th
The mmitaripg eviele iarepeaiad atresyaniptaryals *ﬁﬁ@%lgﬁpphﬁnﬂgbﬁ\ﬁg?‘%}ﬁy of the
' Bt Bldd¥ictidh dtivehterGront MeSdRPAARAL Tise timin
aph%%ﬁé%é& roﬂﬁ?ﬁggﬂﬁ%lgstrgted ink#Sg)Fig. 3 in that ’
cirt-hiefop iritiatingstperation whihie siamitotingcisteds alagyloeaisd pitiry thy gontrol
apd the, col.l ecti L | dogfifkset he
m &l i S E o 0y FRNVERR S0 RGO
solutjon 42 fromthe conde (] : j
¢ e PP prriat e ot eSS e S orbRNE LR by Boresent
inG@@oh atillairaefd sdhasaiculbdindtigrdnThis gaparhiue diffenefrpindhatdlustrated in
~absorbent. As described. above, as the 17 heat .
Fig G ep e 22 B0 PRLI G Pratr S P gR e e egpon
re RS i21da I BEBEAhE Sparation reservoir 64. More particularly, the solution 42

from the condenser 6 flows directly into the heating reservoir 72 where it is heated for

separation of dissolved ammonia gas from the liquid absorbent. As described above, as the
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evaporate fromthe solution, form ng pockets of the

gas which are driven up through the riser tube into

the collection reservoir. As with the enbodi nment

illustrated in Fig. 3, the [liquid absorbent 50 which

collects in the collection reservoir is channelled

back into the 5 condenser @-through recycling tube 80
heatdf softMBhas b é%cﬁznesf" Wbttﬁ@ﬁsegﬁﬁﬁgél Swdtkrlapb@r DRASShAGNH aM

{he evapor a? . However, rather than the separated
evagamtdieom ghecﬁmam‘vel foesdling poeketst af desr 523 v High are AEven,up B atebythe
risex %ube 1nto|1§e SRAUNTEREy i %ﬂﬂnthE'eQ\bo@xmetnhﬁlu&@&@(ﬂ @4l 3, the

gas passes through pi pe 82 into the
hquup [aBS‘orlﬁee@ Bmwhaa colfectshie tlwnd@nsre reservmrss dhennatied backipte the
I rake lfh@ «L.(hﬁ phik@Qird from

CO’E%E??F ggtﬁ? “ harseg C%ng %%H f?{gxgt\ggpor ator. 40 The sol u?assmg
theQvapdigtot &. QHbdev’Bsb,Sraﬂbeﬂtanahmcbepmdrgaﬂgamg @@gh@:,l@d to diffuser 32 in

amoni a gas .} hat asse fro n YA
RN Sl e R R A i T
thrB@ fe¥Ppipe 84 irAS tRRQPPE: refion S8 BBKhE cenvzpaer aThie mininisel ¢he passage

nia gas for return of as to the ffuse 2
of Wntet h@oevawéat%ﬂr from thy Mg 4 g@&‘(’}”ﬁf‘b%asgﬂg A °rat°§
shown in Fig. thi s apparat us also(h agrates s that
wat Ehe odutignepf é‘gﬁslt%ll*ﬁl abpgrbentpndgpmpiatg HisRY WAL Wk e h

pa%ifsclw;m ld 193 6k Prds 1S 0 YRR bPartioh Pesb ROirGORENISA befaration

he water return system conprises a float valvg th
reslemnrép(as abdvegroaffbalebarforation of g ammenigy s fprrelira phihggas to the

gt P08 et ““fﬁgffﬂéf? B T8 hormml 1y rests
g |n 0 gxls Elér < ghcgprg in C oo dst aquk?s ﬁoqg&%rgte;g Q»atetr tFé’cﬁﬁbs\flstem 116

aln pressure equa isin
forc@fithing w(amtwlﬁcﬁoamgmubtm gcths evarp@rqj?fp%tio thegfing pnsst 0t Hie water

st orage 20 cy I|n bove t
requ81v\glls%pecgﬁn8ﬁ ?,'aé valve }né:o%)'% g{l Iﬂggﬁ 118 grﬁaﬁé%d@n a storage
cyfihd@at 20 witibe oﬁ@ﬁsmtbyhem‘vapm'au thrgugr feed eqndpﬁéﬁZ t"ﬁmbagfﬂoat 118

the refrlgerant an settles t
osmaLigE 89 1 RRSP et A 1 SRR b PSR e ing Yratn
coh@tﬁt A bre¥dulrd eq@lising @atuit (hot m“ﬁ@ftdm@es &Ietupbenreglvm pf the storage
In the water. Wen suff|C|§Et mate ﬁgu %F%mﬂﬂom
cylumdetr hleovscsluec kethflort 11 & alopentgaionyf hs qiorase 1 ef 'H
THe dg%ty o? eﬁ is%%afté'rqmnttﬂﬁ of frRirérrig@RAtInH sd Qefitlesacb ﬂﬁWoﬂ@n of the
nto the drain 25 conduit to wate

stdregauyhndeeafherigillrfbséré\? eidensity guch thatiif willqiet fleaj &1 tth effigrgant but
wi ola{ ip, the wa & SARd ?1c1e9¥iv5@p§c£urqgﬁfe§ 8568 bstinh of thastotaBecylinder

returns o 1ts normal pOSItIOﬂ seallng t he
120,Rﬁ@b£ll’fd>at &B&ed)froﬂhhbe dinimi condo i allopirereater ta floyHato the drain

escape of || d refriger f.r,om

condet Boraeva e Mt e Ao hy iU PR P kP he s fhge
cyA¥dé rc‘lleﬁ‘L:a%EJ Julck Rk 2eall flodl rétéghs td mﬂtdrmgl pidsigiona¢ading the open end
perco ate up water return

124 |gkthe émg@@plt@rwﬂgun e ggc }?ep og él 36%112 gera?t%ggjng Pﬁ%v%’é}i‘aﬂor
which collects in the storage der 12095}3@§meementmuSe

evagouss the witer reteghpeafing EFﬁer&ﬂ‘b te(ﬂ’l AN amoni a

Rotfle BE weRE RitEh BOahichlkenptiapipar the tsndenser 6. As
hgﬁgaﬂékmw&(%ﬁ n%gﬁa | so be gﬁgblded wth a

wilelappresip et ethe }y_a@r whirh coligckin &eé@(wyyu}qea yfq\ﬁ%ﬁl Hﬁ evaporator
wi f)egt%tg{ ag{]aér?guntt DEG3MkY gﬂlm%tg%n Pvitl &% BARRERIISY tRt the

apparatus shown in Fig. 3 may also be provided with a water return system 116.
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shown in Fig. 9 to Fig. 11. In this control system
tenperature sensor 102 has been omtted and the flow
of ambient air into contact with the cooling fins 22
of the evaporator is varied to maintain the
tenperature neasured by tenperature sensor 104 at a
terrperature in a range of 58 rom 4C to 5C. At the

{W?\Q(&lﬁa%?eﬂﬁs lﬁfx%b%'ﬁﬁé BbdribnQr tHetEn @R PItéth Bbthe bparatus of Fig. 8 are

n eac wat er reservoir 128, separation
show\esﬂ Figo? to Fog 1anth this apitrey systese tepeparatyre spasop Hthag beeg omitted and

f onrgf gosglen%ﬁr gxg oméc{ W &%%b&ﬁé%?% 5f|tﬁe QBBbIal is varied to

emen -pass nper 8 1s in a closed
mapmeﬁn tHe@émpeaatgird rheaasﬁmd b9 8emperapersatd 13kt pisopaireie a grnge of

The t enper at.ure measur e
FromHC Ko L SRR Ber g 2o P SPGHHLE heABREEH in cach o
watdd }e%ErV/@llr $2825batdiBn 54269 6ir 64 aﬁchlﬁiaaflﬂglreisﬁvdlﬂﬂ/la heatel] togrom 90°C to
t he pass nger 108 i s opened, 10%. i ncr, emEe, S position
95°Grhi TESP?Wetel@ﬁ%‘é eating slemeptys dheky B%?S ?ﬂépetféh%'é Fht fPEC P
am? zﬁ{ 98 iSop¥rdthdl Bt thEmiARPEAOTThé fePefblturt endakured by thietidinperature
nitoring, the tenperature neasured f%L?{s ¢
serised mflsctﬁeramehsureé abgrpmae@atfb%ernumster‘éa lsranyd the spgerbof the fan is
' iAdrb At BSEINOlempbratirs
VE"rlrlegidu bfﬁas%gg/m%%]cl:rég#e Fgéacgﬁ@es porndl ng to decr gase rof

meafied b}9£Be Wrimmensﬁhlswlﬁsdth\c eange hbfrem i tof5°C. If with further

evaporation of the 15 n t
mapHlobRs (e PIE P EUR VOIS £ e Sy e Sl s fily
%{TB?JH:% ofithe SSI@EM {N sBFarh bon rBRrRWERY ratlﬁd‘ed\im EO% herements
user 32 of the eval{oorator 4 causi ng

cotresppeding uxctgcxgﬁsetqﬁ abau 81G qagh fimp STIEQref:chels Itlgerate of evaporation of the
ammc; a % Y EhY solgttﬂ& ﬁwfaﬁghérh%sefr@"r £ tha@Bbyatie@ntdant of

I NCr € In order to raise the tenperature neasured 0
anbtyommgast@npmgabmlﬂ@e@ws@r vindiae diffpser p2ofiRe aappratasf cptiins the
condensed | r %%rn%ﬂ@el hige PEQBSREfaMOE Einfalso be
‘{‘P]eégm ef(gheé 81% lﬁs2ﬁg¢g§separ at el }‘ FTDS%I tored at
in@EfREDX d?ﬂl?dred) ;alsa tid tamperatun¢ measakesd l‘b'yth‘t emperatirg pensor 104.
sensor 112 and pressure sensor 114. |f the determ ned
presput & an o i Qs RMAARE SrebduRedithin the
I evélsh% rerg}‘% cti n‘ghg%ﬁé‘gﬁ e{t [ oﬁgéoran refri g}grear‘llt
coM@dRe6 drdsdfaeatdp ndeitered at afyeoxizp il pinuthintdrygls py temperature
increased in 10%in t h&u tat
sobf@ht PR eGP SR o 1 ce PPl Bk 46l ¥mpbRfure are nota
r@&etér&ﬂ&ﬂé@@ssf%ﬂ eﬂf&hﬂ@%ﬂd@ﬁsraﬁﬁiﬁ of refrigerunk Vapdue in the condenser, the

terrper ature and 25 pressure nmeasyred.b el.
spge;#@fdhe tan 95 @ﬁ@asﬁgé% ¢ mceements or altornatiy e&.){)béherﬁ%a ! & tfie solution in

Pt %‘Q%tugﬁ L0868 Y EheR reabcldlin 6% &Qé}péri’ﬂﬁhhﬁll’th@fenﬁiﬁﬁmﬂeand

i So-butane refrigerant as wutilised._ in tb
prmbmdnemmed bthnerpwﬁeggorél%mi pressuffesepsadtipte PRICTHTR

pra(ge%g%grq ns Pvglr d{e cogl%ﬂfalh% b arpﬁoﬁrl@' R ﬁiﬂ@@b@tﬁh@f«@fngerant as

Ye™ t'he enperature of the condensed liquid i
utiliséd inghe aﬂbOdMﬂehtsgmm il Figs pandathetrapsines dip hesgnegnser il

d
geevfﬁggam%alaﬁ%ﬁ%%é AP SR RSBt it pint LEERled iqui
MY WEil BERBA bahthifitined gelbarD.6°Qt Hewewtdnanwahbﬂmpaemated that
as and i so-butane refrigerant. are ut sed T
differenttemppiagre pRd BsETse feoeEs Y ‘@ R%reéllugft r| SETRA n‘g%s%g‘ﬁ%mgeram
% J\%}? ARt End goBedhertshyeridiard wisad.i on such as
e fan [

n preferably provided by mains
el ecfyfl p%k\ley for :lzl%vmg the operation of the electrical components of the apparatus

embodied by the invention such as the fan 98 is preferably provided by mains electricity.
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However, instead, or as well, apparatus may be

provided with a sol ar panel conprising arrays of

photovoltaic cells for providing sufficient

electricity to neet the entire energy requirenents of

the apparatus, including all heating requirenents and

driving the fan 98 and corfrol nodule 106. In this

WD 4Sis Wb Ibe bYdviidedl Wivh /6818 Pa@el comprising

Ho%”ﬁﬁﬁg&%uikpﬁ; Q%&%r %ng ?gchargeable ba#?érles and
arrays méplixaogoltag: celly ﬁw ptoviding sustidient gleptgicith i Beat tha gptigs energy
rquatr%gr{tls &th }%‘?zg:ﬁg llr?c L?]dgfr\%ak h&iﬁﬁé géﬁm%@ﬁ\@ﬁt@'éﬁ@ dm/m%'ﬁl@e fan 98 and

ane rec I ng syst are wel known
coritid] Inbeu]a 106, Aldhie frmainie ﬂie}a,ppau'agulvaﬂ tyracally alyo bp pravidagswith one

132 wi Atteri
or Igaﬁaﬁ‘ec&\gr&eﬁ le %%eélef %1 ?ré d@arg it Fotr ?&ggl‘ggl& tﬁ#?{éﬁ{erg&% tteries
usiiB¥leRfcdl bhdrip géhei'dlecpb)omed&laﬂ.ﬁhrhb éﬂlllclm cechaging systems are well

condenser apparatus enbodi ed by the invention. The

kngwry ythe gt mechani sm conpri ses a bal ance 133 on mhlch a
parabolic reflector 136 is no

i nchiprarttebs agokF Bepdng ARRATAMP %{jﬁlh? 388(6?5 acs ams fpngacking

solaf Yeaf §iRABs GRAPhSHEstRked1AIFD 12 artd EF Baidgbe ]uﬁtﬂlsed to prov1de
approximately half filled wth

qui d refé;%
heatingtiorsw Ateenmdenasriappapys ¢rabodigdtPynbAtnyeation LI e

{ RereHOast 1381 ﬁ\bmetg hrh
metc:ﬁan%,;n{%l ES)A;II? rgs\fl%sa %Bﬁaﬁéq5§o@mlcg\%ﬂﬂgﬁg}g trlflebe S I sA oLty e

balﬁﬂmhcoirﬂ@aies eﬁramle pirptalyohowitetbort agthnd B8 Jhafrmg C?rrfésts of hollow
md% g;ar:%eiéﬁ)o ngalr(g] ate gﬁ\agf;fglgh R&AIN 1cﬁ'eFr?éelreﬁﬁ§;ﬁéﬁeas$fé6fl »8 opposite

shade pane flects heat
en@ fHethbeRE42. Ul'KeeiﬁQﬂﬂdsl df thet tamis avhennedted togetker throughithggpassageway

the sun. The sjde ¢ re.arr
of waiovaiert e 131 S ke and e FERRaA IS, AL e RRlng e
coéoh&ihg GRUfREN béland. tmef&emrsdrfacfe drhefrara lsids of gghishasle panel
first tank i's heat(g §¥% %O th essure in
reflegts heatrpte the ceaspsndrs theﬁ t%ért@% e (ﬁ er enti al
bet ween the tanks, and freon progressively flows from
t he 1 5iab wnRtaotfe idihgod bedh thitiougha fiesedf tha ek d4xpdesd to the

the freon flows into the second we
sup fea greaishdegremkan Brespeoad t?ég\? ?él?‘ fgré H‘etfﬁz‘lt\trl Thig #‘gaqed B} the sun,
th€ ?ll‘é!?gup mttn(.etaBE magés cﬁﬂé&ﬁn?@bﬁ%@ﬁﬁe tH@feRintial bedbeuit thatanks, and

prn he reflector to be nov

fremw@ressmyefmséwns thsdirstankdp the ogwéﬁlfpa%%ﬂ %1?1% e freon
ﬂorss mtg‘%gt se% q[ tagk ¥ \wei gﬁ (Q%wes@.% IR BocEmESfdaYiet Mhaktitih first,

exi e drive 150 Is rotated about its
cahgngite d@inmealf tipdiatanwe torpquahout@rpmft pirhEB4fand the rafiesigr tp hemoved

t
in gé%/egtieg‘gclhgqch% gu éﬁg‘g lbrosg{lal?rﬂéduﬁlyvvg tlg [l}evnfr‘ov§§l%ﬁt & cj.lj(g’glr{ S

carries reflector 136 on an opposite end. The
0pposishewa mtbrotleirheindiig. 18 adleaible dr5@ shaft a0riarajetad aboud its

to be substaptiall cent w t.h th I i
oo SR bt SEPSRAEL D IE BB e v
shﬁg 15Fis Qéﬁuhﬂ.@ladt Qfe ex%@ohefkl;le @ﬁto@ p1n]136.alnﬁ cainies edflectootiptoncn

about the conponent to _heat t rotati
oppoitecengh dhe oppwite ol of b driyeaplt 334“%3 apensrd Lar i aceesuf%tg&auy
coggenthj?cewftﬁ MeQSrtl@fudir%@ailsc'oﬂ tREtdriRshehBdf alid Watet @nideresenaparatus to
be heated. The reflector 136 is thereby rotated about the component to be heated with

rotation of the drive shaft 150.
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rotation of the drive shaft. As the rear reflective
surface is inclined, the focal length of the
reflector varies fromthe top of the reflector to the
bottom of the reflector. This enables the reflector
to focus sunlight inpingin on the reflector onto the
conponent to be heated whe 05 the sun is in different

pOS#}{e d-g Srei‘l%ﬁ%@ﬂfﬁ% 148 tl'@);‘ﬂec-trd?QBt?@ A& teldtive liethe axis of

I nst ance conprise the separation
rotdtemef de dr1VG4hafh et thagear esflegtivgisprize ipinclipgde thefeqal jepsth of the
atln ﬂ#zré tt@ Hoht¥@lof thede QRN MRisieRdbles the
rEHS‘ﬁoﬁY}aég%F rmstr%eyog’fgft sgecﬁgéy heated. In this latter
reflet8i @T6cs stullight BBEINYi0E OB thmyﬂ@eor@mrcanhg eempeijest torhe heted when

oS SR B AR DTy SO e may o

insEhAYd dogkPrisp &tel s@ﬁaraﬂ\d&ﬁﬁse&hﬁr b Atatinf redeey osn i od evates gefenn heating
the pressure

fferential hetween
restRATIZE A BV FURDT BT SRt pto GRf fhab BEfSactHdn enis
latleP oML, tHogedanl i@ WdyaarrhddedCaifirettts Bghtokier farbeing heated by an
reverses. The return of the freon to the first tank
aPB@BQ@@Ytd*\@e%‘Pf&HtreQﬁCW A3 tank to increase and the

frame of the bal ance to progressively pivot about the
st aﬁg e'?—:nar@)f %Qﬁﬂlé}ﬁ g6 € GiHeA the lAtbftthesuraddcmatessthe pressure

t here be prog reSS|Ve| r dt t
dlféﬂnmakbeme@ & oHe ke AERYPB i E’ﬂefﬁ%ﬂﬂ?‘é’l &‘}‘Fodc R b & reon
thr8g%}g [hb %gllg\gg‘utgeOME &51%911 ﬂl@ﬁ@lkg Rvtbhs. MharRuand tiad frédh to the

to t e stand, is provided for |nh|b|t|ng
ﬁrhwérflﬁhuseg tlusz¢lglet qfelfalt trek o ingteasg and. therfame gf thg balppge to

g%g%br }%ﬁ(’)‘te e sta 17 ?’nhan oggogﬁﬁrle%d afi Pthe REMN¥oH tdWereby be

unt required. The excess
pra@agsl ehmamm il sandsegtositionl Argomsationnd Akisbiehotls e

20, o | d rovide
abﬂg]aq:r&gég c%g\relftls %cmls?lt? Bﬁqya%e/e X ng aabl Illl 8 %1t95 &%%Q&a&& lihe;; ided

Such as
foSiARDing bRkRHhAE thbifeflectoeisswindat i n the heat banks for
subsequent use nay also aIIOM/a ni ght cycle of the

wat er condenser a t us
f ur tiyeicalbo ﬁ@e‘?@?ﬁ ﬁe ftor %t ef! P S()erT?ea P icﬁﬁ(%%ea’a In excess
of/ﬁﬁe 8RNt kGuatDET IR dxBesb Yedt mya:pplamm of amd stpieg.in Bead f@anks for use
rat her than exhaustin

wmgéhmww Ky IR SE ot Gibe REFB TSR SH& Bt bydillBiity such
as\g?glﬂggt @tcrrmg%( e &8ess RGN fRMegteARKS or hﬂﬁ&qu&gt tmenmm allow a
or I nstanc t

he warnmed air may be drawn into duct Na - of
m@M C&debhﬂ;\e wiagay congteinedy agipara s $0 PRFEAGAR %&&Vgﬂfﬂ}eﬁf?ﬁ‘dﬁ“a on.o

I e through a vent. Simlarly, cooled
W%?? % Sn%“m€ %% ?he cooling fins 22 of the evaporator

be used f.or e n 05 €SherftB4n exhausting th
I nst gt 1slgﬁréerate% lbg %e%%PQJau&%‘? Hgd?gﬁfllgnt T difct Innex austing the

wamﬁe%lrhnaﬁat?;&s@b &noen thd hendeossr é@lntardre amaspheemn theevay P‘regé‘tré’&ay be
into further ductin

used for general heatipg, 8‘11@89633' ¥or m%tanctehl'ie\g ?:v%rrg(gc% %llgfn ibG ia(r:)arwn into ducting

byPdrlbRer G446 Wihith REBtRGwarfited alr intoaMPEm or st gochq Hegh aavent.
vent which may be the sane or different to a

SinfiledyFRoRA airpassiefram the qogling fins 220 E(EP e&%%crrator ¥ g{é& bﬁ used for

ge‘}@paqi g&ﬁﬁ% pﬁ?;ﬂ)spse FoPHRRASAIRE0SIVd hif Ga§ D8 idRgyvi hmo dyptieg by a fan as

above. The cooled air can then be directed into further ducting by a sail type valve which

exhausts the cooled air onto the condenser and/ or other ducting opening into a room or

space through a vent which may be the same or different to a vent through which warm air

is exhausted. Cooling of the condenser can be compensated by increasing the speed of the



10

15

20

25

30

fan 98 or by opening the by-pass danper 108 to
increase the flow of anbient air flowng into contact
with the condenser. Mbreover, besides collecting water
fromanbient air for drinking or other purposes,
appar atus enbodi ed by the invention nmay be used as a
dehuni di fier for dehunidifyilng silos 5 or other
i | ﬁ‘%% WS miptr 108 tél@Sich@h&f16wW oM bidhSr fldVeing into
fan\%g%g%}l%ﬁt ntgg}f%kﬁe a:pr. Simlarly, the apparatus mayg
contret wih thefcondersemvi ng wat er from | ocations such as from
the interior of pipes used for _ channelling
hy d¥lorshudi eesidesiFallsctingetatersfresn pmbienpit fo5|daigking (of o&gE purposes,
appap;Rllx L § alt)c;d?endsby bE JERMorPr%a)?B@M\ngaE Q%ﬁlnﬁldﬁieh- frPehumidifying silos
|5’|pes(s“51 prior orbelng returned to the silo or _
or @gherefis)iof spateswihege it Fralesixableiompinimies the ataggertentsnf therpdr

. aratus. \Wen a,sil eg _wheat sj '
SRR e Tioa PR o8 e bt e ER b Ltadts S AR from the
int@iis bof pipesudet éorahanmeilingrhyteopthibic diuids sgdrasadlitar pgtrelaem. In such

cooling fins of the apparatus.. A though, t.he pre t .

o oo g SR B A ol RS EL PG R e oo
pip%Ef RAIBNER th@exdractisiibrahe @htepbeiteappatarehBitienentls (egtvieat silo) is
skilled addressee wi || appreciate that nunerous . the ai
to tptviehgmsiier] Ut TP S5 BRGEAT b o 5REY Yt PPy 17 Prir to the air
corﬁ&ﬂﬂ%merbgolfiﬂ stcn%esa?iltpﬁuiat-usor scope of the 15

e

I nvenht 1 on. e pres enbodi nents descri bed are,

thep 6f Qlady thd ﬁre@&t SRARSEER bebrddbribet @ RGCeSore Gth reference to a
illustrative and not restrictive. For instance, rather

nuinhenvf prdfgrreshersbatiimprts, th@ggillqdwédgﬁgfgg Ml @gprggiateﬁféat numerous
i_nvent,j on,. . [ OV it ' o HSihakbigit ¥R Ee of th
changes ar?ﬁlcfﬁ?cgf{? ném%) rg%lp ?S\g%/{lgg’gtﬁé\ﬁto p?ﬁgggﬂﬁbi ent% air Ealgeto ©
inviehigon. (thia ppeesetrenthodimerdeidistriileed arex thyaeforenty be cpn%@ﬁrg{l in all respects
refrigerant other.than ammonia gas and i so 20 but ane
as W?ﬁ’g’eﬁf‘flpf’%%g?m Of exanpl e, other conbinations of
gases and liquid refrigerants that may be used )
i ncFardestamepatter fas adydapy dapense 108 herepgaitusief Biejigeengay may
and. pr.opyl ene.. i O ent ai tth
e
condesdr 8l Bneldithdi, e gueand a livgddesetrigerany gﬂmgtl@glagunmgqg)an@ iso-
mai ns electricity to proyide heatin heat 5 fro
A R R
thdl BlayWRWSEd inflidb Rendn&Cdag bgkEplopatie, hfdroperachl@ide gaenad poipylene,
or gl r-conditioni ng condenser may be channel | ed tlo . d
amgmmirogasand perigus, hy drgseredenidy gapapd gg-btlﬁge@élﬁ anethylamine gas an
iso[b%%‘f?{eVOi r 64 by conduit(s), and heating achieved by
heat transfer contact with the conduit(s). Simlarly,
enbodi ments of the invention nay be provided w thout h
a f Moréayer, drsteadiog usihg selrsinersy camainsigestitHy therovide heating, heat
frof S&é}kﬁir %Heq‘{egg SOG?L%tsu&hfs a%il&?@%ﬁ@l%t-wa‘t&, &Jthédi_scharge heat
I nstance, ¥ow of the anbient air hr ough t he casi ng
frommy refidgeaativingr @it-copditivhiog nertdepssn vy the shangledsigrcempenepts
result aof tenpperature dj LUESM) bhEheati hieved b
reWé%]i’eﬁggg sucg\%l g S ?rﬁgﬁg %ﬁ{)r?%lﬁ?@bf cfo f enfpg))ér At Ures o eveey
hehttAXEYeM¥Dlact with the conduit(s). Similarly, embodiments of the invention may be

provided without a fan for drawing the ambient air through the evaporator and/ or past the
condenser. In this instance, flow of the ambient air through the casing may be achieved by
thermal convection currents as a result of temperature differences between the evaporator

and external ambient air temperatures.
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22. CLAIM5 1. A nethod for collecting water from
anbient air, the nethod conprising: providing at

| east one condensation surface for contact with the
anbient air; passing a gas into an encl osed space
contai ning a gaseous m xture of the gas and 5
refrigerant vapour evaporated froma |iquid LLOYD WISE
refrigerant such that furthét refrigerant vapour
evaporates into the encl osed space fromthe liquid

CLAIMSfrj gerant, and heat is thereby drawn into the

1.

refrigerant fromthe condensation surface cooling the

CR Reteiabi @Nle&ifphager fidin adbienbal, @ méthed dewppangt  of

the water in the anbient air; passing the Seous . . .

ni xt uPsovidiggmat héstéﬁﬁf%‘éié’ésa%‘é%faci@réﬁ‘ﬁf‘%{e&%gﬁge gpient air;
cool e?za%@r@ﬁé‘«ﬁ@ﬁﬂogﬂ efitlbdeBGPacMcbitainlify ATHBERB miRfuke dfGhe gas and
effec condensation of water from the anbi ent

air
onefrigetané vapavel evererd teshfremyefligeid refiingrant srqhdbtifaghqrgrigerant vapour
?ﬁ@?ﬁﬁ?&g thi@ieGncloged #?a&@‘&ﬁ’ %e"’lﬁ%ﬂ@ﬁ@r&@ ant Hefid thereby drawn

er conprising separating the gas and refrigerant
viapothe réfrigérhet fryms Beuondringatimeurfaceseolirfe therreridensfien saréage to, or

space, . and returnin . 15 gas to the
é%@r%é%% @%gggygﬁ%egg%gﬁhﬁﬁgﬁﬁﬁ%? 'qui d refrigerant
I egengasdiggttelgassobimixteferftogetharhcludepacei n t he gaseous

m xture to, produc re of .the gase m_xt. iy

enel osgaGHEB el et L ar i e e O ehlte
f HdBAtSOHPLALS! e CNGRI&ItRAG dnbethe edridegaitiansunfapoeund
in the gaseous m xture Eﬁssed fromthe encl osed space
back icgtlestingghq ogdented Welef-ger ant to separate 20 t he

refrigerant vapour fromthe gas. 4. A nethod acc rgLng
t & medthedhacordingcto glaim 3 fyyker 6PRHPYIHES RAVTNS thi 82 Apdreiugerant

péaaj%ﬁglrf the€ géstet}@s mBRGEk PaREd BPRAGRe iR L GA@Ghd VWéthiFhigy the separated
I 1qui d absorbent that absorbs the gas fromthe gaseous

mastta the enhlesastppadenndiregircalagos ligyie Airigerant Rgengeréed gom the
f’%@r?%e%rﬁ@a 519'2?& Hséég%%luy I Q0rel 9 brddiGe mbft diftie QlsedulenigfiSe in the

e enclos ce and recycling of the Iiquid
abstosbésppacé.or contact with 25 nore of the gaseous
m xture. 5. A nethod according to any one of clainms 2 )
t A dethbbaebrlingie claimdifdrthefcongrising condenties hedefrigeighi vapour in the

t he gaseous nmi xture i.s recircul at ; -\
 Aeepasafie oresrdbSyale PR Het! Bk FOORIER it o separae

PaRsa@Reht tdpRugrsabsgai xture fromthe encl osed space
into contact wth the liquid absorbent, such that the

C ANHAASRhdORIBEIOlcBEA 203 clai® B Sthetein thegastbunmbusre3Ppassed from the
cycle. 6. A nethod accord

( t | ai 1.t
5enghesed pRpce Hio FOHRAt &1 éfl}qiuggqbégﬁbggtg&\%&%f%%%%\e %Igsnﬁ?rﬁ etheogaseous
OSxthi tﬂé‘gﬁ}eg)rhmtgoa JoNRioRMNHdARE PasSPaphrated 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.
A method according to any one of claims 2 to 4 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 5 wherein the liquid refrigerant is agitated as

the gas is passed into the enclosed space.
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10.

11.

12.

13.

14.

LLOYD WSE 23. 7. A nethod according to claim®6

wherein the agitation of the liquid refrigerant is

achi eved by bubbling the gas through the liquid

refrigerant into the encl osed space. 8. A nethod LLOYD WISE
according to any one of clainms 1 to 7 further

conprising monitoring temPerature of ambient air

f %Mtﬂf W S LQANLNE GRNE GRS RIA BB agittibAGLthe 3iqdidadjrigBtanb B achieved by
t%e omfraté%atcmhich. 5 phea%nbient ai? flomgﬁinto

clorbbling theigahthrdreghabe ewid aefriserantipiodbeenclpsed Rast 1 ed

flowrate to pronote the condensati on of the water

f (hfa ASHISND afY SndBHcRirhPtoCOMARASRIPPRING Wi dradeing temperature
gég{Agﬂgnet Jod a@co?‘g&l nré to (l:l aim?2 or cl ai%ﬁggv\her ei n ,

t dfemeidit ein flowirrg frem dwvlopdertsytionovefaes and adiustingghe flow rate at which
C@lgde 24t LiPRowY [Jt@ﬁo%té%pg'léllﬁ% &HRAL R R BRL tod desir&d flow rate to
used"ror coo?lng the refrigerant vapour in the _
gpeanusthtaidenetion oé e Watafronheie anblens aid osiodhecondgnsation surface.
facilitate condensing the 10 refrigerant vapour back

! ntn(l)etlt‘l A a l cl)r W Ctorcﬁxgx{:x '2%?51%% 3 w:figreirﬁ;hgﬁﬁ'mlﬁﬁm &t £Rb&kA By E&\tact with
Y R IO Re & rirgerant vapour is condensed in

athe QBEeNSATon saffecetand theetohted acdinmt ais &sused fascodling thewefrigerant
cool ed apbient air fromt capdensat | & te EdidBnsineg th
CEROAE G P WO HAHEES TP5 B Snre e gfifte (dHlnoing the

Ofefls ft@ar(thpb1GVadinto/@p Oyliid rdftigesAntret hod according to
claim10 further conprising operating an air-intake to

adj us flow 15 rate .of .anbient ai | ' .

B Shed bt 25 B T A i conderse
f LQVMHRGnethdd QnfpRbaditechh thelcbdled ambientsAt fram tsawdhdemssation surface
12. A method according to claim 10 or 11 %QFPriSinguva our
Y easachlyithie fngaRseROP IR OERRe OREFISATON it TG Ry vapour
fromthe condensation surface to eval uate whether it

NREHShoH® a&@rcﬂl@é 8l 1D Gurttidh eMmpesihEpeeatigamsartintike of adjust a flow
the refrigerant vapour in the condenser

. e : . .
neate t)fcﬂni\lﬁ@ntzg f@a\ﬁabg indg t.fpg\_tacw&g mq crqadﬁ}s(éx’srgﬁgée w %nlg]l?l%nt air flowing
t e, CHNEE W3 the cIRBRlibRSuEREAPerature within the
condenser; and assessing the neasured pressure and the
measured tenperature. 13. A method accordi Lo any:q . ambient
oremethod pegoraing toypimAOn & ERPTERS AL DR & &és. ea
224 %WL{% ﬂg@&\rﬂl?edcoﬁg&g‘%g&{]&rfa@e RYalAfe wHetifel &indBdslko beadjdsted to

e liqui

erern refrigerant is iso- butane. LLOYD
WpSimot2 the CbﬁderAmti@'p{fah%!teg'égef@tt veRsiuF Exthe Gendgasesythe mopjtoring
anbi ent, air, the apparatus conprising: at |east one
c6NGBHEE®i on surface for contact with the anbient air;
an evapesdliog prasureedtivihegondegedrd ref ri gerant and

defining an encl osed space for
mgeasuring temperature PR thedondenser; and

assessing the measured pressure and the measured temperature.
A method according to any one of claims 1 to 12 wherein the gas is ammonia gas.

A method according to any one of claims 1 to 13 wherein the liquid refrigerant is iso-

butane.
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15.

16.

17.

18.

19.

20.

gaseous m xture of refrigerant vapour evaporated from

the liquid refrigerant and a gas; 5 an inlet opening

into the evaporator for passage of the gas into the

space to cause further evaporation of the |iquidLLOYDWISE
refrigerant into the space such that heat is drawn

into the liquid refri gerzc‘%nt fromthe condensation

surface, and the condensation surface is thereby

CARhSShritas foR bolkelinyvatehRoRQMERGI Bir, thé apgreatuBitaiprising: he
anbient air to effect condensation of water fromthe

anbi ent leaitong Fnslepdor siéRsh SACPRHIACtaTIF the ampisnt air

col | e(éhie%bd?itoﬁ e ré@@i&ﬁ{g;liqﬁﬁﬂrefrﬂggra@l@ aUEdiRlind O erRRS&BHACe for a
of the gaseous m xture fromthe space. 16. An
agroenuamistuzefaeldisaignt vpenasviepas ted fran Bie ligyifbrefrigerant and a gas;
separ af ;P @éﬁﬁ%%tﬁ)%e SAPSL R !f&%ass%?@oﬁﬁ@ ghdinfdtRe space to cause
gaseous m xture“fromthe refrigerant and condensin

t fuetheresfvaporetiamof thapauid refigerhntintodh¢ $pgeé wich dfiathgatiggrawn into the
for . f I s :

i Rt BBl 3uRE) 0 SRR b rce s hercy
t tveled e, belbar the Howlpbint/Ath thepyrderdh tie: adgartdirrigeffet odnaiemsation of
16 wherein the separatjon system conpri.ses -
P B R bR o b SRR B S P e er anc
and CondRASH BEpisbaelof tHel gg&oanmixtin@ i tHespadee gaseous

m xture back into liquid refrigerant, the condenser

bgh BFpa’iﬁitaDta@drdiﬁ)g tof B 18 dulthed Wbt padisg4 bepatatian dystem for separating
facilitate contact of the gaseous m xture with the

| thg grTin thngaspasmrixwss framdhs BiesT g pnd Fridgaging e geffiggrant vapour
| bt intlo BRSIADRIRErah O fdrQEtPofIRd EHsit® theRBlotdaapa)in A evaporator
separate the gas fromthe refrigerant vapour. 18. An
apptresiclisg alctbe Hdiidgefrigerantp fhelerappréiosi n in use, the
condenser houses a bath conprising a |ayer of the

| Agappprates pecgeding o daien 1§ whepen thersepaiatilyiYaieMgiPmPAIEF 2 condenser

t 8  LOVHSNREFaskSus rﬁlqgl?é tﬁﬂmftﬂé evaP6fatotiang c&m%nﬁﬁg %%h%frigerant

m Xture f1or ont act .e ase us_mxture W t e
| vapoudinethe gaseewn mixture back intediquist gfrigerant, gq eondenger being adapted to

passa of the solutiaon intg, t . o
CRRarofartt sttty bENeh R o it B e tauid

r sisbibger fanidsogstion of dweagas themiietliguidrdorbertdo &ainigt sobxtion and thereby
and the_ sol uti se aratgsfromthe | ayer of |iquid

0
r%aﬂ:’F’fagﬁeeﬁhﬁﬁfsér?fP THEEEPEVY" the sol ution. 20. An

apparatus according.to ¢laim.17 or 18 furthe

c BRBPPR i Sror R Ry 7 G A PREPTRE negreag el

f mpree Map&r df BR HquitihetiRBm® aienlayendT @licedolutioneard thetondenser is
unit is adapted for 30 cr,eatipg a fyl oy of the I|j ﬂ}“ d.
atAApIISIAT TR BINE ANCSHTPTOHE BB ECIRBELP! i pRsepty mudtire with the

f .i!i 'af)&)trﬁe[ﬁg td Bfn e hioh, Ig}fortt(hﬁasgﬁ% oMl ofultidn lirtd medoath.
absorbent. LLOYD WSE 25." 21. An apparatus according

to claim20 wherein the mxer unit has_an open well )

f & apparetuy agrgrding & qlaiguiBav e Misdinidrelrigsr i hat fiywendensity than
f . I, i d. . A 1 ¢
Ul g PR RN 0 RO 18 e
t the swlakibn.

An apparatus according to claim 17 or 18 further comprising a mixer unit arranged within
the condenser for receiving the liquid absorbent, wherein the mixer unit is adapted for

creating a flow of the liquid absorbent over a surface of the mixer unit for facilitating the

contact of the gas with the liquid absorbent.
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21.

.22,

23.

24.

25.

26.

27.

.22. An apparatus according to claim20 or 21 wherein

the m xer unit is adapted for promoting 5 turbul ence LLOYD WISE
in the liquid absorbent as the |iquid absorbent flows

down the surface of the mxer unit to enhance

absorption of the gas by,the Iiquid absorbent. 23. An
apparatus according to any one of clains 11 to 22
vkreappiaratiseecerdingrto drint 20 whereinrtheixenunighastal opemweh frgeeteiving

i thin.the copndenser. .for intaining the mxer unit i
A ol BRI i DB bR Ty Do gt of
agigerwhitngith oveafiyw ofike Gfjuid labsonttenl Foinahe@elher ei n t he

separation system further includes a separation
rresgipacitus dcarrdegapdaiat 2o 20 fwhefetn ha snikdramittih@iapteddpromoting

R T IE ST TN AT T Y

infiké unlt@o BRSEOghsoiphion AHe @YAROhatii g absbebdnt.0m t he

liquid absorbent within the housing; and an outlet for

rfat apparadis dcb@dgso emvageroitieinsi11e62E WaedeinGhé shixeb&Rit BeMdunted on
to %}Eﬂﬁe evagor. tor. 25. An_apparatus accordi n_g‘to : ]

G BPHT TR AT TR eoTKlepir S mern fRigegthomixer unihigapubgantially
fupkighepdagionheated to facilitate evaporati on of the gas
fromliquid absorbent. 20 26. An apparatus accordi ng

1A @pyirabiteac@drdlgdd Ay dné of Blaid®s 17Us bNRFerCRNTRE dcphRBosystem further
punp. systemfor elevating the |jquid absorbent to an

nclides 8 SeRAGRONTEHR YOS IOF §3RPTEHOR pfdhe pasdTaar Hsdigridaksorbent, the

tsgl%raﬁ})@lr}g@p@ﬁ,rcowﬁs&%nt act wth further of the gaseous
m xture fromthe evaporator, the punp system

corrpri"gP‘th‘.‘gf'a heating reservoir for receiving the

l'i qui g, s %rggggag@%@ﬁ}(id?@ alt&%%eﬁpintooﬁe ﬁﬁl&eég'%%r) %\5 g?ig’eJaBSraﬁng

liquid absorbent "to be forced fromthe
fxegethe bgvid agsqrbeys withiihide howsingeard vi ng the i quid

absor hentydh f&%ﬁgt R 2500, o?a%w%ghéﬁp 24 iGrbeREB N9

reservoir being and a co tioh reservoir
grappnged at the el evated position and into which the
tube opens for collection of the liquid absorbent,

t i on. N.OA i. : ) .
BB SO RN BN 0o AERSEA e
theatedhto fedhidterpyaporation of Ape gap framdiquéd shsededli ng to cl ai m

26 wherein the collection reservoir has a first outl et

f ,ex AUk dai . :
(S rpRERSR09, 0y ) 40 LU0 DB AR gomp s
slesetingfthy liquid abspriegt tolsa elgaated pgwtidrelior dpw lof this dignidahsorbent to the

¥ Y YY?i ROf, I % Li.aui L“t YD W S 0.
a%gdc%r %eén C\‘c/;vlnttaﬁ\(}%r ave gra gﬁe a% gls ﬂ%@feq[ Ubel” F A & pump
kystanheompriiigzt f or passage of the gas

a heating reservoir for receiving the liquid absorbent and bein g heated for causing

the liquid absorbent to be forced from the heating reservoir;

a riser tube for receiving the liquid absorbent from the heating reservoir upon the
heating reservoir being heated; and

a collection reservoir arranged at the elevated position and into which the tube
opens for collection of the liquid absorbent, the collection reservoir being adapted for
passage of the liquid absorbent from the collection reservoir to the condenser.
An apparatus according to claim 26 wherein the collection reservoir has 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



10

15

20

25

28.

29.

30.

31.

32.

33.

separated fromthe |iquid absorbent fromthe

collection reservoir to the evaporator. 28. An LLOYD Wisg
apparatus according to any one of clains 17 to 27

further conprising a control system for controlling

flow rate of the amnbient g\ir into contact with the

condensati on surface, thé® 5 control _system

ebsvpbedns ivitly trageltabrmgahatiser @ibs eindarfuftidr ol @6 Mba3sA3E of the gas

te rajure of the anbient air flowng from the

S%Dﬁwg%ﬁ@%?ﬁnghe @‘iﬂl? alegroep, O%grﬁﬁoh?chgg} SEETPHEP R exepoptted

A dppBiatiBlactdi@ink @TRET GHe WF Bainal &5 M ﬂﬁ@tﬂermbn{d?@ing a I’(r:gljitroltsystem
I en '

terrper%b“gljr sensog and adé ust flow rate of the al
A9 ORFIURSTOY AR Of LBATBIERE aff inf ©RBCEHRIR Sardespation surface, the

sttt AGRtdR chprgt e condensation of the water fromthe
10 anbient air onto the condensati on surface. 29. An

appar ateayerteis sesayior detetaining 28npatatureef tharmbiemeir flong from
HHUoRMnsatidn Suk@W, BY bRt G, b&RE Q@#‘?{H o AbrSidf p‘%%%%w&&amre
e contro urt her

the condenser, and wherein th system
daietraided by Hhe terperstuadiessaiand adjtstifiowop erd itesnttderadir fistving into

U)Mt &%%@gonhp&Fﬂ@é&E{:e ﬁg{ro&htg\%p&ng{h%rmgg : \e? eyv%t%' fra?m the

condensation surface to t condenser
finbignt @it entothetdoadensitticersturfager f 1 owi ng i nto 15 cont act

ith the condensati.an surfac .0 there alter .
Horaer AR PEaE B 48R A oRER o Atk R eorah g foige rom e
poraiensation berfare rlhn saideoser,aind tWherdie theicoft & B statA Ptter includes an
30. appar.at us cording to claim?29 wherein the
AP e SRR R P e el & gt aie low s fhe
t@tden@a6h bifige tep edraletsee rdlativk hea 06N SEthe amMBRnBair flowing into
pressure sensor for measuring pressure within the o
EYVRRE et the condenspiongintars fo hpepyalier Serppprathesand pagserg within the

téhd@Rse SR Motd1Re E&ﬂ@@aﬁ&&éﬁﬁwgﬁg vBYod-he
tenperature sensor and the pressure neasured by the

Prapparris gensding togtimBerherain theeontt)! uptterh fther mcludesk e
teggﬁgh% s&r@gr folr %agt%g té:H‘\petrmre xﬁlﬁpel &R en%i:rr, rtcl Y V‘#eQ&ré soensor for
th 31. An f ﬁy one

condenser . apparatus according’'to a
ofagiriag presqie withgothpherdenser tand thraonirgl sypmpnis furthasadadied to

[ n ne of cl ai 15 to 31
eF SRR PR ARG ) e Pl A BBl BT e dbsourea by
e pagsplere agnser, and opatita ghetadjmtapleqiren@ke ©l dierme Iowtrate 3 the
gﬁ%igpteqrf?oqvqpritos' ngnaegs%n for effecting flow of the
anbrent alr Pnto contact with the condensation

surface.
An apparatus according to any one of claims 15 to 30 wherein the gas is ammonia gas.

An apparatus according to any one of claims 15 to 31 wherein the liquid refrigerant is iso-

butane.

An apparatus according to any one of claims 15 to 32 further comprising a fan for effecting

flow of the ambient air into contact with the condensation surface.



