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Summary of the Invention

[0004] In one embodiment, a method includes moving a first volume of fluid from a
region above a heat-transfer element to a region below the heat-transfer element after the first
volume of fluid is boiled from a second volume of fluid within the region above the heat-

transfer element. The first volume of fluid including an impurity concentration lower than an
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according to an embodiment of the invention.

[0008] FIG. 2 is a schematic illustration of a distillation system configured to separate

water from salt-water, according to an embodiment of the invention.

[0009] FIG. 3 illustrates a stcam saturation table that can be used to determine an
operating point of at least portion of a distillation system, according to an embodiment of the

invention.



froma volune of fluid, according to an enbodi nent of
the invention. [0012] FIG 6A is a expl oded
wW@erosps2el ve vi ew of several conponents of a PCT/US2007/084097
distillation system according to an enbodi nent of the
invention. [0013] FIG 6B is a perspective view of a
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the invention. [0018] FIG 8 is a schematic _diagram of
[0013% ¢ kot 68dp B RCTsBeRYyR a Y obahest-dragfer Jerment obLa @gf%mﬂheflt salt-
water! {i€otd tah%?nbo[i bt ﬁlquhve%tibg_ a schematic diagram of
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enbodi nent of the invention. Detail ed Description

EOOLZESH FIG 1 is a schematic block diagramthat
[0018] | | USHG- Atieg seherlatie diagsam eha sg@pispsiarpegpmponent, according to an

embodiment of the invention.

[0019] FIG. 9 is a schematic diagram of a heat-transfer element, according to an

embodiment of the invention.

[0020] FIG. 10A is a schematic block diagram of a side cross-sectional view of a
distillation system that has a substantially conical heat-transfer element, according to an

embodiment of the invention.

[0021] FIG. 10B is a schematic block diagram of a top partial cut-away view of the

distillation system shown in FIG. 10A, according to an embodiment of the invention.



according to an enbodi nent of the invention. In sone
enbodi nents, the distillation systemcan al so be
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portions of the mixture by the compression component 140 as the portions cycle through the

distillation system 100.



enbodi nents, the chanbers 110 and 130 of the
distillation system 100 can be configured to operate
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inteerl .

chamber 110 via inlet 112 (e.g., after the gaseous portion of fluid is boiled within chamber

110).

[0030] The portion of fluid boiled from the volume of fluid can be referred to as a
distillate and can have a relatively low concentration of the impurity relative to the volume of
fluid. In other words, the portion of fluid boiled from the volume of fluid can be a

substantially purified fluid with a relatively low level of the impurity compared with the
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phase change chanber 130, can be used to produce |arge
volunmes of a distillate efficiently because the energy
woe@dess2inr t he phase change to obtain the di sPCT/U81087/084097
froma volune of fluid is substantially provided by
t he opposite phase change. Energy needed to operate in
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[0031:[2Et h@ﬂc%' th%{sﬁflatwnxs#]wegl 1(%aa§t%{ns %estefad?'ﬁ %aép%'reh %;/C\é'?(}ﬁgir 8
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ate as a presentative exanple. I'n sone
is subetahmdliyrmmldcd bﬁélempd)sueqmakﬁeclﬂnges oincegly needede a@tac in a
for exa oni zed state. 0033 FIG 2 1S a
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comp841bh BothEshchP1 AL ARBME Wib8IMdntO McShbilitarieh §§stem 100 can include
according to an enbodi ment of the invention. In some
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ded d '
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detail§ Pl D LEIn@o1 SRt Ethin)a diZtill€i0R syt ase dvil ®FRNAGS in
and/ or ane5| um based conpounds. Many of the phantom

conneriigneyith id@Sak! @Kl om | i ne 232 represent novenent of a
fluid associated with the distillation system
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into a conpression conmponent 240. The fresh steam can

[0033] © dFI%}\Ag 1é 2 tsc?hegnatlg illustration of a distillation system 200 configured to
separate water from salt-water, according to an embodiment of the invention. In some
embodiments, the salt-water can have other impurities included in (e.g., dissolved in,
suspended in) the salt-water such as calcium-based compounds (e.g., calcium chloride
(CaCl)), zirconium-based compounds, and/or magnesium-based compounds. Many of the

phantom lines such as phantom line 232 represent movement of a fluid associated with the

distillation system 200.



pul l ed into) the conpression conponent 240 by the
conpressi on conponent 240. [0035] The fresh steamis
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salt-water 272 is increased until the salt-water 272 becomes brine 274. In some
embodiments, the brine 274 can be water saturated or nearly saturated with salt. The brine
274 can be removed from the housing as an outgoing brine stream 277 via an outlet 286 by,
for example, a pump (not shown). In some embodiments, the outgoing brine stream 277 can
be removed by gravity. In some embodiments, the brine 274 can be, for example,
approximately 25% salt by weight. In some embodiments, the brine 274 can be sold as a

product used for medicinal purposes, culinary purposes, in an oil extraction process (not
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272. In this embodiment, a surface of the salt-water 272 intersects the heat-transfer element
220 at a zero-depth point 228. In some embodiments, the depth 222 of the salt-water 272 can
be between a fraction of an inch (e.g., 0.1 inches) and several inches (e.g., 2.2 inches, 5

inches).



within the boiler portion 206 of the housing 204 wl |
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the distillation system 200 can have a distribution
portion 208.
[0044] In some embodiments, the shape of the heat-transfer element 220 can be modified
so that compressed fresh steam impinging on the bottom surface of the heat-transfer element
220 will be channeled to certain locations on the heat-transfer element 220. In some
embodiments, the heat transfer-element 220 can have different (e.g., varying) thicknesses

and/or shapes over at different portions of the heat-transfer element 220 so that the different

portions will have different heat-transfer characteristics. The heat-transfer characteristics can
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a relatively small quantity of heat will be required

to cause the salt-water 272 to boil ,
[0048] As shown in F1G. 2, the outgoing brine stream 277 from outlet 286, the outgoing

—O

fresh water stream 275, and the incoming salt-water stream 273 are configured to exchange
heat in a heat-exchanger 260. The heat-exchanger 260 is configured to exchange heat from
the outgoing brine stream 277 and the outgoing fresh water stream 275 with the incoming
salt-water stream 273 to preheat the incoming salt-water stream 273. By transferring heat to

the incoming salt-water stream 273 before it enters the boiler portion 206, the temperature of
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[0051] The distillation system 200 can be configured to produce fresh water from salt-
water 272 over a wide range of temperatures and pressures. In this embodiment, one or more
portions of the distillation system 200 (e.g., the boiler portion 206, the condenser portion
208) can be configured to operate at a temperature and/or a pressure substantially below that
associated with a normal boiling point of water. For example, the boiler portion 206 can be

configured to operate at a specified pressure substantially below a standard atmospheric

11



system 200 (e.g., the boiler portion 206, the
condenser portion 208) can be configured to operate at
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1005300 SR 30D G SR R G o258 Al an

opcraf@fepéihi e¥ht AW pottbmgr 4 ht@nﬁzatotﬁrs@ttbmn adcahh@g hevgmbodiment of
FIG 3, and (2) calculati n% t he condenser portion 208
the inygritont iThg Opeiriite pRIBewndis deHacdby # é?mb'é‘?"t“i’lbﬂf fggxample, an

op era%ggél%g duRg 8@ %P g}%tl%%{%ﬁlé)lgc at énn@p epﬂin%thﬁlg{%lb%} Fm& o5 F&ﬁls €fhe

ion 2 ted fromt er portion
distill2f sypematanrtg, ﬁmwmtmpiaschshlmnms sye¢al200 abdvor & FIG. 2. The

i ncl udi ng, for t he t transf :
respectiyg PBE@ES% E?lﬂl@soefx eni%)%gr H%%‘Pn%gﬁ%‘% e CQPE?PéFFt posten Z0ftcan be
select@da% af) s¥BRA I BabHIRE poRARIR% FHefutihe pbfﬁPH&hg 'th%%atu[rQQ)%‘Hlble
For” exanple, at an operating point of 0.5 psia and
showipi Kléh 3wandA2) sdeylatingbe cm@msqrupgrtlo”ﬁh?é}i%mleraung peing Biwé)an the

voiler i frifaviod paty Ra pTHRER BO o SoReRY Pigh 208 can be
calculg%tfrotrﬁ RYodEr ®ifib€ LENEperaingt foenthRgdd df @&t Bfac®r€ MMiding, for

example, the heat transfer characteristics of the heat-transfer element 220 and heat of

vaporization changes due to impurities.

[0054] For example, at an operating point of 0.5 psia and 78 °F (shown at 306), 1096.4
British Thermal Units (BTUs) are required to cause a phase change of a pound (Ib) of liquid
water at the boiler portion 206. If the heat-transfer efficiency at the heat-transfer element 220

18 99.91% and impurities within the salt-water 272 increase the heat of vaporization by
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is 99.91% and inpurities within the salt-water 272
i ncrease the heat of vaporization by0.14% the heat
w0 e@palosse2d2 at t he condenser side of the heat -t rBeiEU82007/084097

el ement 220 to cause vaporization is 1098.9 BTU | b.

Based on the saturation table, the operating point at
0.14%, hiec lmanqunﬁed atab¢ torions0 Sids bﬁtliedlebﬁtrﬁlsﬁerﬁ:isdnaenaﬂm Rbcalbe

shown o neet this heat re UI rement .
Vapor%ﬁ%ﬁ@?%%é w@m Bersdion thpwfuyptden tgple h§|0p@q%mg/pw.‘ﬂbﬁéhe
Iy t

condepl B BOHiCH AR Snb ARG P a0, B GRSHA 8 SO W Bt nep,
requirtmants feroedddnsert foetidro0ceis operatddan a 20ghtix leglide eteady state

heat -transfer el ement 220. In sonme. enbodi nents,
tempere AP SR 40 (R BRHASE NIt AR i U candimarr iotiaiaAt wil be

transf@@@d fodfe b&ferr%?ﬁﬁ)n %fﬂe%@ﬂ? F?:E e{egfegf‘%ﬁi Thisphs! er

el enment 220 Referring 2, In sone
embodimvath, aestustioraindi thfobnes of therhenerpesfatelomecna B30 oan increase the

.pressyre of the operati poi nts of the boiler portion
eﬂﬂ”%ﬁ@Ogﬂﬁ%Fﬁ%“@§%ﬁ§E?5WEzggtion 208 can substantially be
produced by the conpression conmponent 240. |In other

[0055]W0r dSefe@R@HaYk EAFIRe, RARat dntbdditéms al@fferencd 1'hQ§1)ﬁperature
Ssteam novi ng fromthe bail er portlon 206 to the

and/ogprgefarselrthe eperhivre Xosts o6 thedioneapeition a0 pfd e sprdenser portion
208 cgng%l%attaht?ﬂﬁr bqurégl?cgg I%? R éoglggr?%n&z%glpgge@%els In other words,

energgzl c&t bd ddaled enflsids (€gn B0 taumn)apeviag éoat thBibglter portion 206 to the
enperature and/ or pressure and_ the condenser portion

conde?@ﬁe paFtian 8 dp spaintpigtthedifisyent eenddioans of thegnsraiing painty. oy some
e R, B Y6 10L SFALURIARS MR 20 ok A0

tempdrawrepind s pressurh atd the contsisantaradd J0%Hel thevdatiBataomdgrtdm 200 can
at nFP[svgheri c pressure, the | 8mfressure can be
operafe At (Ve feRgFgER &P PEBTGBW? HEAWECghtSof the inconing

salt-water 273 stream Although not shown in FIG 2,

[005 6? he I‘f*'tl?etﬁdlﬂeﬁfaérﬁﬁn 4153 lsecf@nﬁgﬁ)re@ aoRGate ANA 1B f)f%gs@@thtahﬁt
he incom ng salt water 273 is a colum of incom ng

substangiplly helpera quhrdaatmeis@mlc ressuricsthe lpyp predwaue b@l kg t he
rnalntal%ec%/ g agﬁcisb 2\)\9661 ﬁ:{y l%%ln rﬁ%g frﬂ% v&fate%rbqg 59 am, eAl POI%%]h not

reo er he col'dnn” ©

shown HCIIM. RQths allstil (@ rESy sRAB2 () ¢ coafigined 8¢ tHanthd ih@®ming salt-
create a specified |ow pressure wiithin the boiler
water 5@ 5 eplpmB of excRevngtaltenptsr with apeight shat iy wspadedilpw the

boﬂeré%gth%% t%ﬁthé E?esﬁl% BBl ﬂb?tl&l?ZOétMglaegb&ﬁg /331% %ht of the

y “conti gure tO assi'st 1 n naintai ni ni ng
columm dfmh\t presdigrseltwdtdn 273tshrearh ebh Be dgfarcditonre2f@G spebidied low

f the outgo esh water, 27 n be u
pressifg i &gﬁ?rrpé)r%%%@g éﬁﬁ‘%s%’lﬁ%‘é Shit PorliBher tohaihsid os the
outgoﬁl%rﬂring P772Q8carh OAPYY silillad 9 CEnBARAMBRALSH rﬁah@calmng/deﬁm a low
di'stillation system 200 can be operated at a specif <§
pressure mptbiratha beil enetiaon Yite sBerveciglet of mltmcmamlng fiileyh waievé?ft ca be

art.i cul undesi.rapl e si de-geffect
used 8 Maintiin/defing 2 spem{ie préssure’in the condenser portlon 208.

[0057] In some embodiments, the distillation system 200 can be operated at a specified
temperature and/or pressure to substantially prevent a particular undesirable side-effect. In
some embodiments, the distillation system 200 can be configured operate at a specified

temperature and/or at a specified pressure to prevent precipitation and/or dissolution of
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sonme enbodi nents, the distillation system 200 can be
configured operate at a specified tenperature and/or
W@R00a/0s2¢xi fi ed pressure to prevent precipitatPOHUS2007/084097
and/ or dissolution ofdifferent conmpounds (e.g.,
magnesi um based conpounds). For exanple, the
differelit ebimpbaids@e.gs yailzamiddasaincongonody)i Fur ecnipde, ojpediad @ation

at a tenperature bel ow 185 OF so that inpurities such
systerp 20@ spebeambigyEed te ORYBIeHda terpparatEaboesv il §5 t1hgo that impuritics
I i t Ci i It . .
e SRR DB SERRAL BEnar P28 s i 1
some babedinfehguthe dotler mpesal @, dackemals pachd ¢oadighedpe bpdratcabove a
.s0 that particular .inpurities (e.qg., ncrobes,
SpeCiftdd PP aRq ﬁlab@ra%nfrrlaspéatlew(es%ﬁmacmﬁ,ahapf@ﬁa)o‘fvﬂl_t Pedestroyed.
Also, ‘fﬁsﬁfa'tibh Bk RS @[ﬁy’sg:% ﬁ@@gbmf, Rr &XAP1 ! £ il AL BBAment
envi ronnent can be reduced by operatihg at a | ower
can b¢ edperddtywperdtingrat a fowdrécrdpattutd thtn drihsygistildanodGPstemr2d0 were
oper at.,i. at a high tenperature. [0058] In sone
0pma%ﬁb@&ﬁﬁ§ﬁ#?ﬁ”85ﬂﬁensation of fresh steam at the bottom
surface pf t he heat-transfer elenent 220 can assist in
[0058RI NTRiTMNEMbABMEMY ddh8SEbHich SMNYdsh QAR tid botfodd surface of the
exanpl e, a condenser portion 208 of the distillation
heat-teapsfeceplemgut 220rrag byt inelaiainingdhe o pisseronvitgament at, for
exarn%lg,l auégnrdgﬁ%r gé)ﬁgﬁ 888 Sflth%td?s%i@aﬁgﬁ %rs by 1% 0 %thrhlse; the collapse
onpresse eam condenses can creaté a negative
of thepio@BSidoes @mireBadrebim tiftata Ikl Whar hasemphssddrsesiglcandefises can
the condenser portion 208 of the distillation system
createOre2afl OO Ur Iy HRBMERTBefi GaB HeQcasg dhe presHER fohn gomsiensrs

. St VAT of the boiler portion 206 of
portlotﬁh22§ %@”ﬂ% dzstil%&lgf’f gﬁﬁgn 9Hb. ' p '

ousi ng e pressure within the boiler
portion 206 of the housing 204 can be decreased. In
[0059% o melnespire dtinrbedinsgnty, ke thiclcowgonizg erirgf stichim 237iinpuspedearnof the

. 277.C b dj usted, t.0 assi st in _ majntaining.a
boilergoBicAe 848 hetRing 20 Shsnaite TR tEHE B ap0R'or e
housiRO?04 & RAURcRhsddnen BaHS ERGodiBftnts! the TRWErENBQHE BERE Stream 277

the distillation system 200 can conti nuously operate

can beadjestet eadsistsn anadntaminga lpwsprassuragpessmgeneieonment sghen the
boiler%%?t?odl Ni3ne ﬂg(?u%it{%h%ﬁg ¥y 558 Ierﬁlg(ojdigl%é{sn@le Sc’itis%?lg‘%{éns %yasEe%l 200 can
i's substantrally € energy required’to operate t’he

contin&i0 ¥y epShRt 6 rpeNste afdda sitng Watidick s In &ndd @dbdddmants, the
start-up sequence are discussed in connection with
energyfequirgd duriggeqdyriate Srmbatmpiédly hh ererey rrauiderhiorapssitohe
complcegﬁl))r? Q&Hﬁo&%ﬁ?ﬁﬂﬂa %Blaevcfetﬁls %Q&P QL g@d’t'—lgo &H@Qﬁb R discussed in
pressure differentiral versus flowrate characteristic
connestimhwéth FiGGat3.shown in FIG 4. FIG 4 is a schematic
diagramthat illustrates a characterization curve 420

0000 S B TP S RSB PSR 19 1
mono?):iqlg@agg E%;I%‘érg %ﬁ%ﬂ?é ffefcbRAl Veshio WawoRtd dMarattcdtis duchfas that
shown in FIG. 4. FIG. 4 is a schematic diagram that illustrates a characterization curve 420
associated with a compression component, according to an embodiment of the invention. As
shown in FIG. 4, a pressure differential (AP) (shown on the y-axis) of the compression
component monotonically decreases as a flow-rate (shown in the x-axis) through the

compression component increases. The pressure differential is a difference in pressure

between an outlet of the compression component and an inlet of the compression component.
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conmponent nonotonically decreases as a flowrate
(shown in the x-axis) through the conpression
W@ ovposeemt i ncreases. The pressure differenti aPCT/ESW07/084097
di fference in pressure between an outlet of the
conpressi on conponent and an inlet of the conpression
The nvoopeiely ciiginpiataerrca bithe tamgrasgon bampoieat blS)Trﬂdtes(Bf[ablllty
t he conpressjon onent pr tes stablllty of
of a dighlyn Sé(ﬁeahge@ﬁl%ﬂﬁtlén @ystena shavgt indid Os J s ¢sersiaiowhen the
dlStlllm\l\%Sﬂeﬁl &l raﬁﬁ% %8%%&1%@&&&?&%&&? Gt Qk&%ﬂe%fb.\?és' on
systémis operating at w tenperatures ‘and/or at |ow
pressures. [0061] In some scenarios, a conpression
[0061¢ onplorseme st¢matios Gempatssivacemponan ohad dpeaidt pachamgheignically
ntial .versus.flowrate characteristi
changBgRNUE, FieRhTet T SRR ar Bt b ST RLIF eSS ow-
rates in@&BRINGAbLIMTRIhich WHESS prcSsurdlinda MR 1R diktRition system were to,
distillation systemwere to, for exanple, unexpectedly
for exgm@b: uqqqquctp@lpj drorr. Hustyipe &f p@mllaé@mcgu yee the distillation system
l.ati [
to falltdté %%drduagé éi%gHgté ?}% eJ]i) {eae{n dmd?&?arb? t@la?ea ﬁésczlﬁ%e 4 @hBnQbus
phaseChidersnotysy whad ﬁotdhﬁﬁ@ﬂa‘tﬂ@ i th@uicdnsimntmemav ai | abl e
due to the inconsistent flow [0062] In sone

nbodi nents, the conpressi on. conponent 240 can. i ncl ude
[0062§ e 18r50p5,cB1bOg ks g@@ﬂ@é@ﬁm 0@9@@8@@%%%%8@@)@6 or more

compl%@éyr@g e.PNGaddl c@%?esycﬁ’k)vdda%r%ﬁggpﬁl%% %l&lﬂgkoﬁg%ﬂ)ﬁs (néD&own).

conpr essi on conponent 240 can be, for ex le, a

The cemptessibm gahpmnpi@s@orbe for leyainplal 4 oen@mﬁugalewmqssa, a hydraulic
OMICO ress

compEify bDaeiel 8 PECH ALt TG Co e sudde iy asesiumeatng
compfeOdtR £RPHY scr@w&%h@réss&o H'Bét@ﬁ%@ﬁlpréésdrozb E)b%%ﬁﬁ compressor (€.g.,
conpr essor roots blower) and/or a diaphragm
roots blomgremdor 2 dlanp sgmECEneso et @metqﬁréo@mrt@ dlag mmpresswn
compgne]nggit? %aalclzéll a& ?ﬁ%stteqﬁ R%I goorglﬁlgtéﬁ Eglmgg %urc gqhat nl‘?gvx%j in and
describediesinhediontwith FIG58. 8. [ 0063] I n sone enbodi nents,
t he conpressi on conmponent 240 can be di sposed within

o0 1 ISUaLIR 88,1, 8 oL Lren, YSEM 2005, M i

the ho%&{lxg 202 3¢ tl%AcQstﬂﬁtlBH gysl&i% §P(‘5‘ IrBthe dnfdGfcis B Qh to§1‘fi the

, for exanple, eaks wthin the co SSI
compessTpo cemporR40240an tbfehwnstnggWedsms assmekeet weitly, fan/emad@ttb small

leaks B e PP B RO Lo AP IS Lray e O Bt gE canHle iy 1ded S For

cxam$10/ e e&@p@smé&npdaﬁai 2%%@&1@& @My&ﬁgt&aﬁbt@ahlsposed within the
portions of the conpression conponent 240 can

housing 20tk flarspag cobotlinecnésg heat\ggnesated py nnfwhmuml rperthnﬁ Qﬁﬂﬂ@

complibegsllél gqt%% r%ﬁ%l lsbeertr ﬁg{fg& B t%o al‘[)f glj 9ouﬁlrth %nﬁléce boiling

side o

at the BOU& Ml&%@(ﬁﬁh@ﬁoﬁﬁ@rﬁw Qﬁ lsd)ﬂde @ﬁh@@dilﬁfénfsm #hotor disposed outside
propel Ler(s) or fan blade(s) that is disposed wthin

of thetheusing 484 ey ma%rﬁ:awlbmoumkedé@ afreHedsha faphiadeskthat is
dlSpO.Ied%ﬁllf? H{'Jeal{&lsmg 204 and that is configured to compress fresh steam.

[0064] In some embodiments, the compression component 240 can be disposed below
the heat-transfer element 220 and/or the housing 204. In some embodiments, the distillation
system 200 can have multiple compression components, multiple incoming streams of each

type of incoming stream (e.g., multiple incoming salt-water streams), multiple outgoing
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[0064] In sone enbodi nents, the conpressi on conponent
240 can be di sposed bel ow the heat-transfer el enent
wQ22@sasstanr t he housing 204. In sonme enbodi menkGT/US1067/084097
distillation system 200 can have multiple conpression
conmponents, nultiple incom ng streans of each type of
strearﬂls”nf(mi:ln'grps of eatgoing.sgeam l(mg 1 hpllteple owtgaingdrisalstreanad) anultiple
Fans) mul tiple o%} streans o% each type of
boﬂerdlaé@ %degfqré’amoclé /ot R 15 It frngi ﬁlgnﬁms dn'some
embodi Cfﬁ%nﬁl)e dlﬁﬂllla{lblp téﬂ‘? Qb@ EarBRAE %uléri?gg %Qése TFRRUAhPRSan outgoing
mul tiple eat transfer nts.” In sone
streang ﬁbnnh mshdistilldtioa sgtstsini dah &t iao meeystEsir@@0orcascchad distillation
mul tiple stages. For exanple, an outgoing stream from
SYStd first distillation systemcan be an incoming stream
on a second distillation system [0065] In sone

[0065¢ MDOgli seBRtetnbotiieent, Sttd dibtatation spysrh @00 2A0h SN RRYKing system
de aSS|ng systen1(not shown) configured to degas, for

(not s b@oamﬁmO@ figpiee to A fagexpanle. wae @eomingesaliveaty Séf@amﬁdﬁ so that
f

boﬂm% %H)V eg ?{?&%b anE%? ellgﬁl%‘%t g@ﬁl not bg hﬁ&;&?éﬁ)légigse % ! om

relcassé ﬁbm/me &4lt- wlat’e:r snn@nwﬁmhhdﬁ\fﬁaﬁts,,thé dezasdgassitong cayisd @mﬁgured

can be configqured to %e as the incomng salt-water 273
to deggp thsriacqrpiag salf-paigs2ds by rffféleéalwateéﬂs @ﬁ@%ﬁe%&the heat exchanger
I
260. SRR GRodkiChis, (B SAREATRARATER S cdnfiBulE 43381 Bthe incoming
salt-watl 7 haftarth@ H&taﬁthﬂngtﬂ%Oh datomex cinbodjeren@64. ledsha portien of the
enbodi nment s ortian t he degassi ng
deges R OGTR A B dePeEa el e BN TE e S housi ne 204, | L0066]
In sonme enbodi nents, the distillation system 200 can

[0066] NCl TadBmelc@iboBhR, the BstHRMAbE s{t@N 20V ER incRAE, HReXMple, a
configured to facilitate boiling above the

sonic fargdueqrdpeffsepwa) @q@mlrezlzg faculmta@ Hingrabou¢ therest-trangéer clement
220. Isos%lrﬁ:e tnrlbao%%rggrﬁg th& &hid {%%n%ﬁuéi {u?ﬁ Oanrll 8ltraso he {j % Gleer. q‘ﬁe sonic
nic ransducer can enhance ract uri

transdﬁaéﬁcaﬂ/@hlﬁfn,ce fractuain@opihe salt-Gvataciokr bia’:lﬁ}ﬁe ao Cf&tﬁhtg% 4 ¢shang@from a
liquid state to_a vapor state. In sone enbodi nments,

hquldtsr?ée OhYaPof ptafss diysape élalhmﬂialemr thy spnig dispsduserrag ds futer used
to de%%?gl{ﬁs gﬁgvga;tet?gé %Ig § giglggtgpw gfsnﬁlﬁtu;ﬁﬁaes&gg itrlldh&fug%?&h%e disposed
withir2(h6 boflert foetidroRK asfghaﬁélusn[gmﬁﬂ] FIG 5 is a flowhart

that illustrates a nethod for separating a portion of

£ fl di ng t . .
10067 e i Chaant & BpVERaT Tl Wi Rof kb nd ¥ portiop af fuid
from 4 PAtim@ of PlutiTBec@hdihl W gh ¥hbdHiRBnt JTRRY ink¥ntfoRN CR TR heR

Is received at a housing of a distillation system at
illustrg@e thatriy golplentdlugd withah dmpuety lseneeniretions redeivegtas hansjng of a

dlStllliltli]Oen séflsrgﬁlr al}‘%t%gc M eé]ltu%{aethl \}10 aal’111 bbege% V?flﬁ he anper ah%ﬁﬁ drnpurlty
conceﬁlﬂltldnpdaﬁi’oet fopesarfple AAUNH §drBSerhBodimentS; at|h6 wulﬁhﬁ&ﬁ&ﬁnd can

i mpurities, magnesjum based
include multiples types of impurities (e.g., calcium-based impurities, magnesium-based

IS

impurities).

[0068] The volume of fluid is received at a top surface of a heat-transfer element within a
boiler portion of the housing at 510. The volume of fluid can be pumped from, for example,
a body of salt-water and received via an inlet of the housing. The top surface of the heat-

transfer element can define at least a portion of the boiler portion of the housing.
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impurities). [0068] The volune of fluid is received at
a top surface of a heat-transfer elenent within a
whoioBess2gdrti on of the housing at 510. The vol REEUST007/084097
fluid can be punped from for exanple, a body of
salt-water and received via an inlet of the housing.
[0069The Aq)prtmrcffdm&i Bfboilbe fromatht valnafearf flelicarey20. d¢tthe dofuinteeof fluid
st a |on of e boil er portion of {he .
isa Vfﬂslag .O%a ) g]t APYHPR Péﬁu@fcam bg g waispppiles é?raﬁ%lq fpg-water in
agay%ﬁ%ﬁﬂéz@g&%ﬁy'd at 520. If the volume of fluidis a
unme of salt-water, the portion of fluid can be
fresh water boiled fromthe salt-water in a gaseous
[00703t at Bheawlwneaffluid0970FivIthet a/lptingnawlleéticnl perton ef the di«stillet@bn

systerf i SRR TS i ARl g Rt Atiflo P Sgne

embodifdtst e velnsf Mifid Chivhale o diffsRABINGIIRIRHLSRBASatidhEter the
vol une of fluid can have a different inpurity

portiop @i ettt is dpileshiramitee velhmewdfiuidon of fluid is boil ed
fromthe volunme of fluid. [007 1] The portion of fluid

[007 ll ondah eo?ﬁcgtg?ft ;ﬁgfﬂi 1%%\3?‘1%%{5&% gl]ls(li ﬁl%v&fﬁé@&h@%ﬂér %Brtlo%tlﬁtoaa

condeaferfpbtticth ofaime sty 546.s €k pmdonmf/ﬂdldtmyln &e compress:sliand moved

nponent co ed t he h u31ng [0072] The portion
byacgmpqugpacp@pgrgeﬂagﬁgaigftgt h&h¥steom sur face of the
heat-transfer el enment at 550. The portion of fluid can

[0072pe CcPRARRE&Ho il REcRAEAd Rt Qf)otﬁdrh' k@i of R H&ﬁgansfer clement
agai nst” the bottom surface of the heat-transfer

at 550e| Eremoertiomifdlhd carobe eanderscd as thetfostioneefi fluid imnisfparged against the

bottorf SRR o SR AE AT Ao 0 8 pBEh SR o SRR Yiement

can défliR dp abtpdrtisd 8L@e 0bnddaseri@aiont sfaRsh@ssirgl ement i s
transferred fromthe portl on of fluid to the boiler

ortion at 560. In me enbodi nents, all

[00734 bsTlﬁthahque;aseéi gt ﬂéﬁf bthén pH e Péth@é@éfdtr%&s%r lsEensat psgransterred
from @?% foe & ot éﬁ({‘% tﬁgﬁ&le{; BRRISH 58{).917[% C&&J&%F%tsr f]u o, o

rred via t at-transter el enent
substantinlde al$ efithp dicsti rolkeaset] af theitdttom suefaed ofatiec htatarahsfestlement can be

wat er. collectio rtlon of the distillation system at
transfggy Vll"‘ﬁhesl}fﬁ\téré%sg%rgﬁ BT's, the condensed portion of
fluid can be punped fromthe fresh water collection

[0074pOT t T coRbticdsbe Rgﬂti%hb'f Ifatd 9 Re@UeH M fiksh $@REcollection portion of
enbodi nent s, e fresh water collection portion of the

the dl@tilbﬂpn Sstéroat é%tlemmaﬁnwedmm@pﬁoﬁmomﬂmwmm@n of fluid can be
purnpe(i) P ﬁ[é 075 T colp t106ﬁ2‘ P](I%r?log P? fhe éix 1tllafj )ps% Ctolrﬁ/ee

vera on IOﬂ ‘system

embo&%nts@ﬂfécffd@h Metdr QoH&tl@ﬁ’@@ﬁidﬂ&if&h@dlstﬁlmoh Ry&&hicam be dlRosed
distillation system 600 has a

within the housing.

[0075] FIG. 6A is a an exploded perspective view of several components of a distillation
system 600, according to an embodiment of the invention. The distillation system 600 has a
top portion 610 of a housing 680 that defines at least a portion of a boiler, a heat-transfer
element 620, a distribution component 630, and a fresh water collection reservoir 640. In
this embodiment, incoming salt-water 631 is received within the distillation system 600 via
inlet 674. The salt-water flows along a top portion 622 of the heat-transfer element 620 in

the direction of arrow 632 and fresh steam is boiled from the salt-water as shown by arrow
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top portion 610 of a housing 680 that defines at |east
a portion of a boiler, a heat-transfer elenent 620, a
waele@sosd2ur i on conponent 630, and a fresh wat erPCT/US2007/084097
collection reservoir 640. In this enbodi ment, incom ng
salt-water 63 1 is received within the distillation
634. By@he:rﬁrﬁﬁﬁhméras landl@gte A t4e hehharasstit elwvate 620 lioswdstahtiaily lass then
ortion 622 of the heat-transfer element 620 in
ldeglieﬁé” | TERRSEY 9 M 12QPPONABB2 and fresh steamis boil ed
fromthe salt-water as shown by arrowe34. |In sone

[0076§ MOk {0 R v1éw§ bf)i% h@&t-thﬁﬁfelﬁ %ﬁineh{ @ﬂﬁeﬁr@ Sh& e FEIYG LB and

is substantially |l ess then 1 degree with respect to a
6C. Hior 6B dhtserhtep tlmmat-[r@f@f@]eld@eam (2@ tdlseeshoivevis F&ff. GAewithout salt-

water ol (8 Sl iy SRy P RE Rl Rl bR bl nevie

salt-whth $64 SRl E-Watet 654, SAichhds AQIhch@latiomBiaBincRAskshak & pabdes over
illustrates the heat-transfer el ement 620 (al so shown

a corrpgpted RrtignpoGpt the daatrtranstes elegwat 62fhentd i reachas @ priss4,

conce%ét%?la h)?’gsror%t 6P Fé gﬂ%%@.{d éggt\x/alft&c({]@qﬁ te@t? Fda &n Se?rg%%&% point

betweeh ac@ht ev@i’ﬁfulﬂﬂa)w dndi Iﬁdgreeﬂcﬂtee@rﬁlgbtred @ertmrﬁﬁenmahe dyepest point of
Xits out peni ng 626. The salt wat er 664
each ﬁuﬁp‘@r adenth Oéfheéa%@v erdfodtoAn Bei fat ewz%élnfema?hey oglggy.yIn this

ernbo{ijle eﬁp%ealﬂgoﬁﬂn%% It= szatc%fb? ?B{&Mlgl‘ﬁtl;g@ @%5 fp%mgﬁ%to Alredefoir 668

epést pol nt ~of each furrow, a dept
of theswhtt travatoe clobtoht 62 sbehat fiersakxveapl @4 can bewvinty Hsgitmted over the

l ess. I.n odi nmen t he i ncom sal t ter 63
corrugeGRRIPROR o FR R ETGHBEEO LY. o TESurR Joregh bgreterred t
as a dishoumsatedtranst er el ement 620, so that the salt-water

664 can be evenly distributed over the corrugated

ortion 666 of the heat-transfer el enent 620. The

[00774 es eafpirmgdBek talfl héAs dfedirined3p extsowt oditha rausingi6sh of the
dlstlll%t esé/\)i 600[\919 ‘Jleft %‘% erAffe{r1 glebs%‘%gl %:?1 1{3::%8%1181665 edt ﬁl% cgm:gpe%sed

Ts°out he housi
steam&%Sh@ﬁi]] @0 tbiward@ latHo&bmq%@tloIP(ﬁZHf thé Beaﬁ-&ﬁﬁﬁbﬁ&émbﬁt 620 via slots
npr.essed, .t he npressed steam 638 i s injected

652 th@)mleéle ézosmféﬁm% &%@c haysing H30 o he ﬁ%mh@éﬁledtsiieéﬂb@%grls distributed
into tl%l s@(ﬂﬁ B52 ﬁﬁgg g%"ﬂl&#ﬁﬁtrcbn%gmfon& 89(?51{8\&%‘:11'112:31@0?12' AN 839 ¥ FIG.

ousli ng conpressed steam
6D, tl‘d:l chsttrlblmdnedamfdld) 69hbkassAnahket 6% aud batdettsioes GHesthat dowtesgomd to

slots QRSB i Gk PR WA FBIESR0IRADR S e bicgda Il 652 via
the m%?dl@ézs%én%% §Pfc WA ARL HeSRRREEI0 1815888 A dinifMhe

. The conpressed steam 638 is distri buteéd
distrittugion hmnsfpbt 60652 beirefetrhd tonasril dighiuiggrstaamo®eRt. of t he
di stribution manifold 690. In sone enbodi nents, the

i st ut i 90 can be refer
00755 & RbieReR RS, B o6 TR B PR R ARy Rty he
channBhng §;RentePs s SEbutdeamadnt 630f Uk bhae ctbédiicat, Piorizontal
t he channel i ng system 644 of distribution co onent
plane 40 of the dissrutiontsrIPRBe 46 gambirviczpwtiple openings (e.g., orifices) to

direct the compressed steam 638 towards the bottom surface 624 of the heat-transfer element
620 (in the direction of arrow 648) after the compressed steam 638 is injected into the
housing 680. After the compressed steam 638 condenses at the bottom portion 624 of the

heat-transfer element 620, the condensed fresh water 662 is collected in reservoir 660.
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pl ane 646 of the distribution conponent 646 can have
mul tiple openings (e.g., orifices) to direct the
W@ vposd2d st eam 638 towards the bottom surf aR€r/62000684097
the heat-transfer element 620 (in the direction of
arrow 648) after the conpressed steam 638 is injected
[0079] nt oF1(he7 A susichgmbBOdiagshatrethatt il esteadsypr disti tios kgsadm 686,
.ondenses at. the bottom portion. 624 of the .
accoriagfo 41 RRIEMCR Qf {iminveation. (e dé%ﬁ‘&%ﬂ% et Edhhase hgusing 710
' . | : . .
a1 PSPl Rl o L i Phge b stofetemen
720. Fhshauing0l,0 has e podionghitdunaionsboa bomart7 13fand h@ortion that functions
i nvention. The distillation system 700 has a housing
asac?fﬁnﬁﬁg?41ncludes a heat exchanger 760, conpression
conponent 740, and a heat-transfer elenent 720. The
[0080OUSASGhotAinFAG. PAPQILWABr TAPaflo i @S, Afled bRQird\efy) the
712 and a portion that functions as a condenser 714. .
heat-trapsf@oplemens Réd\irom g spit-grater Acscevgin 73geto dying 734 f11 Hugnaiesigivoir
. [ -t e s
776. SSyRsp Rt S o O L LG BSBL SRR, EYETRM i poiled
from fhe isfle waes 22 a fresh/Seanfand mevshT 24 inat e cddprekdionsordpoment 740
e heat-transfer element 720, fresh water is bagéed

th
(shownyag e He4)s al he-fign atcamais corspiehed ANQ CRBIRT Al EAR - g popmpressed
fresh é}g%fgb ét_?_ﬁee&%g Yot &ﬁlniﬁcoﬂgﬁoﬂg%hd ?nAbQIg& $HONEs RBottdl Surface 728 of

steam s conpressed I nto conpresse
the heat-gramsf¢reelgnent Gd0phessbd cémprsksed seam)coatlertshe(shown as line 726).

C ressi on conponent 740 and noved t r bott o
Heat GRRGEOT 31 1o R Mo & (hIROBT Gy o8 Pitigrss{oh glement
720 iSGOIRIERE Oth Bt BN tRALEE @léﬁl%nt(ﬁ@oc_@’@h@ﬁodvﬂng Qal{4ker MR cause

rel eased fromthe phase transition at the bottom

fresh gfearh sckoiy frgmahe tlheingesatt-watem& e rin sdwerembodig@niss the distillation

t sferred via, the heat-transfer ele t 720 .t0.the
systerp T EHEPE S A AP LR A5 Top b RLRp BLFOTE Rsef bt
distrifutiofoff BemprleOuld REtamd gaindedhe oS -sutBeeSTHRR fRRIRAL-FRANISH clement
the distillation system 700 can have a distribution

720. Agapbasamprasend ssapneonderses injefissh water.4be freghaveter 770 is collected

. ' ' L.on: conpressed steam agai nst the bottom
mafrg%?\?’gﬂgg%%rg&é?%he heat-transfer element 720. After

the conpressed steam condenses into fresh water, the
[00811 r esFIGnaBes a dalniasic clidglran b e pbmioa of tleshistviation system 700 shown

. servoir. 778. [0081] FI 7B is.a schemati.c _dj am
in FIG,7A; agayeing 0 ot irhedbea ot hatvBRiWy shethorddn SR fapurtace of

the saftlvater2 fﬁ‘ﬁ)ﬁ% bW tROn AN e iR 796 id éﬁ%sthﬁ‘i’a@l@ztﬂa@d]}el to the
shown in G 7B, a surface of the salt-water 722

slope bf taihagf-taanarer eleenehea20. t Acnosdiegly ethe walhtva®2 322 san have a shallow

stantiall allel to,t s] o of . t he
dopth YRRV Sonhi B b entft 18t AInShaRTaRSre! Fment 720. fmparpe
embodid#n€athe TRMEraAe SNk kAnwdeptD2 182dpie 85 uPmHE aMt-kaldr 722 can be
the entire length of the heat-transfer elenent 720. In

deternigpe by Aty tswatehia the gaki-watcercservetid 54 and/onabeightafan
openil?é] QSAPEBﬁlhthg §a%t-\91£te} &?ex@gir%%inegon?ezéngﬁmgﬁs, the flow-rate of the

salt-water 722 can be controlled by the shape and/or slope of the heat-transfer element 720.

[0082] In some embodiments, the distillation system 700 (e.g., heat-transfer element 720,
boiler 712, etc.) can be configured so that the vapor pressure of the salt-water 722 at points
732 and 736 (points at opposite ends of the heat-transfer element 720) during operation of the

distillation system 700 can be substantially the same. Also, the flow-rate of the salt-water
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determined by a |l evel of salt-water in the salt-water
reservoir 754 and/or a height of an opening 784 from
W@ b@8o3H282 wat er reservoir 754. I n sonme enbodi NRCE/ES2001€84097
flowrate of the salt-water 722 can be controlled by
the shape and/or slope of the heat-transfer el enent
722 ov&Qhe h&DB2hsftinclsmomn cenbodefimitse,thdthiee datst pressatds@npoints 734
and 7§éllgatnetg]ts§ ;)ta%t%l]lyﬁge Qag?ﬁt:q oy aggxgréatg{,}rge{agghg zéeaﬁrsgs?llrel v%lrthln the
boilerP183 $b@ePhvotdd €thg ﬂE}Bth Q %rf th%%%lt %f] at@0PlSn %g’ %eﬁ&% sz%ﬁat that
(points at opposite e eat -transfer el enent
static pROJurd troimttye dpeth 6L oﬁth@fsaltheitdl Reiwilldeineglimbist s pdnoting

" b bstant i I h . A he fl
boilingBowsh BPaRtiar o ahe et S nS e Ham et AN Fr el if g kter 71215
conﬁéil@edjt%f é)@ﬁ@e &R s‘p@@lﬁe& PRsffr @bl tEtaRiSBPHEISS adtand@dHtSodpitric
and can be substantially the same and

pressgpﬁh@xammﬂswre qummtls d32 hed ﬁi?(esesxmeeswhﬁtamaﬂytdqealbo itheespecified
TESS n, Itﬁ‘e ort Igse % 7§4{~I il t stanttlaﬁ ’?he L Vevat !
P “Fé’za dafle sl HtRRims 724 g 7R Sts'é‘? € presSure Fr om
spajﬁ&ﬁx&@ﬁkh 782 of the salt-mater 722 MA|| be

negligible t hus pronoting boiling above a top surface

he heat-transfer el enent . exanp
[0083HJ0| | %fffel?lilz bagk toG- dd éaeqyeh%ewaﬁ 88%ts %?néger@fifq eeycle at least
t
oo iy UB LA S MR SRR P B e s
water beseswolstSan tThaIﬁoytlmlqlfahe brond HeE cp elodnf heetibjered so ﬂE,boainrg process
e at points 734 and 738.c

wheregguRRRL e o0 8 rRraed I B grexioyptgr can be more
effectVeRB3rablell 8Y it BQ1iRaEImd 8f tht Grind 794 @spéeswiﬂtpﬂegbmﬂl@ ot

is configured to recycle at |east a portion of the
saturapnd Wileh a4 Ipythpy Nmrcbﬂg athkgheppereéndagefaf dresh matdy cambe removed from
th 2& 776. h " the alt water reservoir 754. The
esaBdV SPan REhetthereoydingan t hen be subjected to the

b0|I|ng process where additional fresh water can be

[0084¢Xt riacbed chibodinidis, iid raeycling of HedsiheWal @kingalie Reydidgeump
effectlvelé ext ract ed by rec cllng some. of the brine
780 canbe Resfoared 1) EspAnse fea ﬁgn?Hén qatingdhaf sedigignad feash ayvafgrcpn be

extrac%&f from tik 19%%97;766‘9%@23 ?ﬁ’plg' 29%6 5orRﬁ5t%ﬁQ$vﬁg§n§f’eg1 F](gc?]eﬂed control

wat er can salt-water
modulsi (hbtahbwinh earrl&ccmlﬁlgn@d t¢ 0@BAje dnd/s eortrethocicpe ntesHunhes0

rec clln the brine 774 using the l.i ng
when yigp Uetgimed Bﬂé}%ﬁﬁ%&or}%nﬁraégﬂﬂ&%@e R ity Relpw b Specified
tmfﬂbﬂphgaglng that additional fresh water can be

extracted fromthe brine 776. For exanple, a sensor

inot shown) and an associated control nodule (not
[0085 hovﬁﬁ Qana behcowhf dipgrase of  cerupicyneecampingnt & dne¢cording to an

780 wh d he
ernboci g}etn{ St t¥1 1nvegt1(? Foh eocfon%;}l]r%sesgonl ctr? '@%n%ﬁ bme$o% 1ggre%tto tuse heat

ent ra
from $RAGE fsﬂr&ﬂn 850 esdvdipicydtadl steh@@B2lchithber S36ibsfore moving the fresh

steang\ggr%% I,lj]éatgtga%gge? re?e(r)rfen? (n%? gl'l%rwens) %&lh%lrr]e gn%??gglof?oer?ltthgégsh steam can be
transferred upon condensation. The compression component 840 has an inlet valve 842 and
an outlet valve 844 that are configured to operate in a coordinated fashion. The inlet valve
842 is opened while the outlet valve 844 is closed to allow fresh steam to enter and fill the
chamber 846 of the compression component 840. After a specified period of time, the inlet

valve 842 is closed and the fresh steam in the chamber 846 is heated to increase the

temperature and/or the pressure of the fresh steam. After a specified period of time, the
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enbodi nent of the invention. The conpressi on conponent
840 is configured to use heat froma waste stream 850
W@ 200805242ss fresh steamin a chanber 846 bef oPEI/HB200TIER4097
the fresh steamtowards a heat-transfer el enent (not
shown) where energy fromthe fresh steam can be
outlettvﬁhzlesgﬂe lig @sbnughamd thencansiatélcased id)foramaipprs s comdenser (not shown)
onent 840 has an inlet valve 842 and an outl et
Ofadva YN AChat are configured to operate in a
coordi nated fashion. The inlet valve 842 is opened
[0086f{\'hl | 165 heisQUkch&hanied iy ?al%do‘f albRalChrRed eIe?ne%'t bWaEécﬁ'&'ﬂg to an
Steamto enter and fi t he chanber 846 of th
embodiorept eSthe orvesoom ohenhcagt@nsfafdenerd 9§@ bed feverd! weps WA dthe

steps 34315 it Réyrumngik Mg %oh B SR N DR nbdi Bl the flow-

rate of QIMPRLRE 98B tHcfcal-BEn IEr@SSHn@ 990 ahd16r Rda&BnsFé @A acteristics
After a specified period of tinme, theoutlet valve 844

of thejhgatofpraéay chomient P.st eam i s rel eased to, for exanple, a
condenser ( not shomn) of a distillation system [0086]

[0087ZI G‘FI% 'lgégs §§$h% %loq:k%lge{ er%g gldg Rdss & &Bﬁ&%lew of a

acco r Ing to
dlstlllatmlﬁmslenﬂl 000hkathaat sﬁbsaamﬁhay calietibnit- t%@feh aEnﬁtet/ 80248, according

ste 992..  The steps 992 of the heat- transf
t0 an GgbdimEns tROIvEY lﬂne&%ﬁ?OW&Eﬁ fegt- BansgarelsTEen 11026 meap gurface
1048 chové %Jﬂlcﬁ’\@atlte\fzat%sg)ﬂvf%m b Re1 ReRt AR ﬁf54%|aﬁ BEBRLiIAOPOrhe fresh

/or heat-transfer characteristics of
stearnrceafoe troand fasrshetve g ine 9994 ) t[lﬁmgﬁf hn Bp&@ing C@% & agop portion of the

. t Ll
conic G Grsfor RleRfath ORI R AP roBeSbrar e L Sph A op g o
heat cE@in€ 3020 RAdre i PM&hetcat] @MERtcorddRed. aPEOfEHhNEahPcadbe moved
enbodi nent of the invention. The conical heat-transfer

by bladeeaehpropoliy 1836 deiverdhy smotard894 dugossdovithimpihewsing 1010 of the
dlstlllgt?orbsa/\l\f% fOOE{'J efr rthO s%e&n 1W%E)1Ec{engeeds S VOInrdenlsgé a‘t:e% the

r ES eam can pbe nove

condchbdiiewdt09<h Heh,bnetg&d ar(oﬂm@wmle 1A%o1 (i oa?tﬁda@nmt h¢ammraﬁ§fer
the coni cal heat-transfer elenent 1020 towards a
clemegh Q20 @ fresh peter gesgrwir KR dapome anbedinigapethe heafrtransfer

| S OBy G T 0ol SHOSEIG i

1026 driven by a notor 1090 dlsposed wi thin a housing
[00881 01 A nshommeindil6t 1 0A ahe propsist 1930 1®ﬁﬁth 19 pertion o€ a Comptession

compGariL A5 B ohih 1884 Cor. Do T el DAL L Ao 046 t

the bakO @OAONTHhaft @824 IsrBBaE @0 B BORMe 10Dy thvodsefd FTHRarings 1078
wat er reservoir 1070. In sone enbodi nents, the

and 1@@&t3¢0ﬂw¢§h@ gorapanenistof Hgp@naaessiss Q@@mpnguﬂ@ﬂo gicrantizgly
dlspo§§:8 YIBB%Q) tsﬂlﬁg%(?, Irs%aﬁl's_.glar? ot&a%\c%%%fﬁ)lnlen Poo;)@]%e@%ntll%g%e are not
needeWhkdihe bBbadipRhtsi Asc)nuh ©F MRIRESEMBratiOome BdmpR48dn
rotates about a shaft 1024 se.g., axis) extending from
compengat {tGapdersadbtopyessurize and/or increase the temperature of fresh steam as
it is moved (shown by line 1094) from outside of the conical heat-transfer element 1020 to a

portion within the conical heat-transfer element 1020.

[0089] Also as shown in FIG. 10A, a heat exchanger 1060 can be used to transfer heat
from the fresh water reservoir to incoming salt-water (not shown) being moved to the salt-

water reservoir 1054, In some embodiments, the heat-exchanger 1060 can be configured to
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t he base 1044. The shaft 1024 is secured to the
housi ng 1010 by two sets of bearings 1078 and 1076.
w@ewaNse41 he conponents of the conpressi on conPCrES1007/084097

1040 are entirely disposed within the housing 1010,

seal s and ot her conponents to prevent | eakage are not
utiliznaeagdirom oaoite dnixodistilnion.syAbmd 000nkes., aflart dnerdys. aH1gh

enerat d by onpr essi o onponent 1040
Concel}%tamt% %rsqﬁlng oF &TigR el F‘ﬁ%‘? é’a%%“‘f-@rfésqfé‘?%bégé‘P ure of

fresh stean1as it is noved (shown by line 1094) from
[00909Ut SETEE 108 1§ DecheRfti€ Block %?afgratrﬁ 803 te3f pafli @ WBNAwAPEOWLT tife

portion within the conical "heat - transfer el enent 1020.
distillftggegptend E¥0abowhanhlG.nlOA, @ccotding tmatherabodmehtaafdke invention.

As shgR sy CRS. 185, Hetieat s TR R 00 i PRy et B ranster

clemeAPVED. IR sbhe cHBbIinWatse thelhRsEi MBFdr cldRht 1070 SRR semi-circular or
enbodi ments, the heat-exchanger 1060 can be confi gur ed

a differenfishapcze.Lermshiggonal crptaggnal).d spme diebaglingents,|thg hawing 1010 can

also hé%’ﬁs % _81’%6 e%.) gha&)g /tlgan tgé?t sl}]lg{;vg ?@ ?i(;(% ly)OB (:' %r}oﬁ&{] %grglﬁlaratttjla%%ular)
reserv0|r 1074. [0090] FIG 10B is a schematic bl ock

[0091¢li agfl@mlofis asdhomagiablockkliagtim afaistilaiuncfysteiel 100 that includes a

contrqq Iémglrlfll i@ﬁaaqrp@llgtto ) e‘ngg Sh o Ignﬁlvlé}ggo% hG diﬂHfa,t;lp@\sys%em 1100

has a ﬁéﬁ-'trahgf@r featat11ap %Eﬁﬁmg |a?f$§§ita pb8ZH dfS: lﬁ)ﬂ%{*’ PEIARI @1da¥t a
circular heat-transter elenment 1020. In so

portiogwif e dondamser, 1 18R e The distitlatammsdystemel idetso Imea(aomanesben component

1130, 38 Pk oy BleTe oS FR R o T RETS 9 2

couplé’d ®unhAviet Bl hfedeilet ShRpe 1 §hadupldiab af hlgm 1178, AhGoutlet 1172
e.g., round, circular, triangul ar). [0091] FIG

is an Mlet oR ash,qvémgthl% meﬂﬂl@ ielictk7dris an néetdn@tt ¢ heusingnl 104. The
S 1 th S [ unit 111

outlet V%.PVG%QB% 19(? the Al et vl y4 dli"fr()gl aﬁogq}nl% éf%larr} \?.gtr].]l EO(B corr uéed to modify

ﬂow;dlstlllatlon systen11100 has a heat-transfer el enent
1120 defining at |least a portion of a boiler 1140 and

| east a portion of condenser 1142. The
10092§; 51 o conite unl, 510 samipusgcstg RO o prssmgHity. trigger a

chang@?&&od}%re #aqaﬁfbn 3 ﬁfﬁ%{lb'@st &*thé-éhé@llﬁf&ﬂ@klﬁgmt 1908 Ii‘t?lresponse to a

heat-transfer el enent 0, an outlet valve
signaldoump kednsoo 1 &0. olitd cemtrdz]lﬁ’tﬁt 1 Hifictaaibe |cnﬂ11éguwrhtmnﬂr¢5the distillation
174.. Th

C ed.to an inlet tl et out
systerf DS el My ueraind G te G bion pysiend 103 P Gl i
1110 &eﬁhtlfé doﬁlﬁﬁfﬂt@b!%bﬁ‘t@ollﬂ@&sﬁﬂ_ﬁ%n%ﬁt&ﬁt1 mmbmam&%tramo&n@ 1112 of
inlet valve 1164 can each have an actuator configured

the conyolvrdi Hyl Of |F@v\/exqrmﬂ9,2t]1e Torsrod gnit 10 eani he configuiied to implement a
start- ugﬁsgal ur gnee 8?n Ont r ]ﬁl an 1ncﬁ¥dg r%l Irorgrﬁnl fr% ]Far%i%la eordu"iles

(e.g. ﬂfrﬁﬁvhﬂé @fgit@lmgtﬁﬁmshéﬂgnd/ﬁr HRSHONSE sbtwareShgdadts (ereom
a sensor 1160. The control unit 1110 can be configured
instrugtipns oyofiveire proaragnsy that pa pgobhpsed on one or more instructions (€.g.,

computer programs, algorithms). The control module 1112 can include one or more memory

portions (not shown) and/or one or more processing portions (not shown).

[0093] The control unit 1110 can be configured to control at least a portion of the
distillation system 1100 based on a control algorithm (e.g., control procedure) such as a

feedback algorithm and/or a feed-forward algorithm. The control algorithm can be based on
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system before, after, or during operation of the
distillation system 1100. The control unit 1110 can be
w@omBiospaeed control the distillation system 11B0OI/5826T084097
a control nodule 1112 of the control wunit 1110. For
exanpl e, the control unit 1110 can be configured to
any comipihetionndf pposdrsial upntsd pdeeivatve ddngrot, antlfoe [ntasgmllLdoatrdll Ihe

an. i nc] ude one or re hardware nodul es
contrg .UPMAEQ Caral?eg?qnélgu dasentpl %@é@&@oﬂéﬁwf&ﬁ eﬁ%fl%fww%m
1100 6RE4 Eﬁﬁ?stquwiﬁ§ as‘sg%lgted v&hﬂlsthé Wkl sy§t%fnt VY®0€ The historical
prograns) that can based on one or "nore
data cambt stootdi iomespprsedo an cotrnpoticeT frqmchbﬁ (amtt;ol ahigdi ¢ dmisdan be stored

. The contr ol ule 1112 c | u re nmenory
in st Gk vt Bl b Arapan by Seisongit 1 flesei ng
portions (not shown). [0093] The control unit 1110 can
[0094pe CDiY deditrad60 SarcBlude bn@br MERSHf, Ror PRAhHIE w @mpkR@ure sensor, a
distillation system 1100 based on a control algorithm
pressyre Seusor, e SRy yeneed (lpw)ratorensoasane ¢dwangarticalagierpm papsor,
and sc?ﬁ)g{hg rAlﬁm gl? gné QL&Y ﬂng'lsgﬁ{ownﬁﬁ‘ﬂ%ll%b%’ px{en? lln ?cln%) 51111{)51({{}11611‘[5
can bé bas ohany
a distitlatiért @lstend EIOO\/@hIh‘dee tany Beaisorsm@i/shbwn)ﬂﬁlaghahs patibniodf. the
The control unit 1110 can be configured to control at

distillptiopssystenhbi00; digr gramiMe agicasqr| n%ttShawn)sgﬁéltt@rﬁomlsé tythg digat-
transf@eIh & QN %%aa! ﬂ?&r%&%ﬁ%h 4 e‘%%s@ ithinhd édg@i%hs%? 1142,

system 11 e historica ata can be store
and/or 2 sypens(@ot shoam) carsba dispasod whthontht kempestiowborapertend 11B0. In

an be tored I n a_.dat abas t shown) that can
some B@%g@g@g‘@eﬁt Wt # Rertiogef %ﬂ semﬂr% l%@ gqf an[)%ébgﬂnsefr gan be disposed
outsid® TR hobdB 1684 of heldidBlaitesRieriior e of , for exanple, a
tenperature sensor, a pressure sensor, a hun1d|ty

sensor, a rom#rate sensor, an electronagnetlc
[0095] adi Bhd contrebwrybt ] 10afu csemplsr ¢an. bemonfigugh iomeddeas angle 1112 of

the heg&gg%stfﬁltrle? o lhﬂ) h%es%nggg a%nﬁdntal 13 l§n1Ppe(g%or{% tt? 4 signal

ation sy S an sensor

from ﬁlb Qwkpr 1 N6V a[He(lid)ﬁtr@DIﬁltl oiNg cah chdige tﬂhesglmbel AtthORcasyiah &bt
00. For exanple, a sensor (not shown) can be coupl ed
elemepbl 1A0ebsisading arvigmal thel wigasrs nPf?@len%Pféb% agratpi b Osqqamﬁsi to the

heat-tE@A8P @le?’]eﬁtopﬁﬁdm%ts?gﬁl %12%8%9& Bl cl)ﬁﬁgt urﬂpplll@ 'wien one or

sensor (not sho i spose In t
more caniities &r@s‘atlsﬁmb(@rge,rthreiﬂxﬂ@ cohditieoizsatsfizdyli mesohe, endfodiments, a
not her sensor)

| 60
flow- rétiq?oftﬁ@lﬁﬁﬁ%éa@@%m%? B @nﬁlgdslgﬁgs Pigapn SRS
embo@inhts J[ll%tcbﬁtrﬂols\)fﬁtt ﬁfn) ch0B8 é&nf-gﬁ?e&tg '?ﬁ&ﬁ’fy é"ﬁ{et of]léltotratfs%r rate of

exanpl e, can be configured to nodify an angl e
the hetahufarhsémelqmqm $120 baskéne ﬁmlgmlzﬁowthmsme@plééﬁ it be aeat transfer rate

hor i | ane ;11 ponse to a si fromth
can bOGHAR%Y SepP o Ebtd) b ot P ERS ot Rafe SeSigEomhaor 60
(and/cﬁ'aﬁ@&e@ien&&?o%@fdlsttﬂl@trkﬁ{ Sfstetdt ergpNt 1120 by sendl ng a

S|gnal that triggers novenent of the actuator 1150

oupled to the heat-transfer elenment. 1120. The Sig

[0096& an Hee cafpl yribhd {0rran dg sprizgureghior madifipa fawrratsd ﬂaﬁr ouﬂet 1172

and/or a flow-rate of the inlet 1174 based on a signal from the sensor 1160 (or another sensor
(not shown)) by changing valve 1162 and/or valve 1164, respectively. For example, if the
rate of boiling, pressure, and/or temperature of a fluid 1114 above the heat-transfer element
1120 is below a threshold value as determined by the control unit 1110 based on a signal
from the sensor 1160, the control unit 1110 can change the flow-rate (shown as line 1132)

via outlet 1172 by moving a portion of valve 1162. Likewise, if the rate of boiling, pressure,

23



nore conditions are satisfied (e.g., threshold
condition is satisfied). In sone enbodi nents, a
w0 b@sos&ase of fluid 1114 can be nodified when RPEEUS2GT/EB84097
1112 is changed. In sonme enbodi ments, the control unit
1110 can be configured to nodify a rate of
and/oheaipetatansf e ﬂu[d’il d 4abotdithe heatttrdns fon sfeatenel BXPevatisfick2Qtondition
based, on a shgqr fromthe sensor é@GO The

as detgrmiped bysrcaptolamdt IddH basedo tignil F@mathe sesoE bl Hie control
unit lﬂjm tt:anlcml gmé %Wpﬁt@(@ﬁo&)ﬁ aﬁ?ﬁeel 15342 ol idlet Pm REMBPg a portion

(and7 or anot her sensor) e distillation
ofvdsgit@h11100. [ 0096] The control unit 1110 can be
configured to nodify a flowrate of the outlet 1172

1009770 R ispe gt e sl GiiRLsbatn e 2R PR Rufhgiiy e

outpubdhdedtanglitne gV alpuetchlRZat@dingiit pradsure, ddds temperature, output
respectively. For exanple, if the rate of boiling

pressyse)eafd by eompreesiasy canenppeniak13Pén efspense|t k dignalifzory E‘Eﬁ\ﬁ@n@qiié 160.
For o5 ST B SR 20y OFL PR HEERIU ab o

shows)i aftied contipredsidnecosgpopacit 1136 &heh heondunbatin i 4 piidde, Qlﬁﬂ/or a
chan the flowrate ishomn as l.ipe 1132& via gutle
gn&ip 9

temperatyrs fslowtheihgat-tans & efesenbt 1 ifhtatistiospathreshold spdigion | }n some
embof el oo N0 BT AR g TRE O ot o

the co&qiréssfomezen@onﬁrndllw oheas ficel enter pmdlublj/oﬂ taee andftr compressed
4 1110 bas on a sg&grl fromthe sensor 1160, the
“emné% 4P EiF e Eﬁv%ﬂﬁm Je'tthe flowrate (shown as
line 1134) via inlet 1174 by noving a portion of valve

[0098i1641n sbRRAlboliin &@TehEsBRad] RN BLO dali®e CORigIREd chbdlfy a flow-
130 can be conflgured to nodify the output and/o

rate of s Putd ipte, the hoysiput 1 Mdrre ﬂé@&@f‘@lr (nnnbsjnpwgib dispered ou@uteplftthe
t
s TR 445 GO RaB BRSHAEY S8 OB g g o

ﬂow-rbﬂeﬁ@ terfurat@Xea Bid/6x a priresueOst & ﬂdndeltHln iht3duciap 1be4 from a
configured to nodify a speed of a notor (not shown) of
reseerHe(n@foﬁhﬁw& disppred Batou30 | e inaoms RaBRYIRGGN the control

unit 1?}% Ean 3 & gﬁﬂéa %o m%ﬁ%% f]é)gv Fa%ém‘% %éiﬁﬁré) %11&’ L P%ssure of a
t-trans I ement satls a thre
wasteostthict {eqn, brine) st @mtierdiusadet of thd ]nnalsmgn]thOéI unit 1130

can be configured to nodify the output and/or input of

10099 iR RBToT i) SO BRI < B A el PRty

portloh%tfﬁleadlﬁllth@ibﬁ@% 3 R€60 {d.€ds1bpdBtheal RARR cld®PM20, flow-rate of
enbodi nent s e control unit 1110 can be confi gured

a fluid)so e |aft9maerﬁﬂummah1@ the bailer I1U#Q(d-gt & or eovedhs hergrtranefar

e BRSNS PPE L AL

transférlel&n@tﬁrl 1be) #e éjagiﬂédi‘@y 4 oportrbdfiptedyal | DlVgoEr@tdi?nboﬂlments the
nper at ur e, /or a pressure of a fluid within the
contrq{ wg,lﬂ,é gqgglzp (fqn(fj,gp]g:d to modify a portion of the distillation systern 1 100 (e.g.,

slope of heat-transfer element 1120, flow-rate of a fluid) so that a pressure within the boiler

1140 and a pressure within the condenser 1142 are separated by a specified interval.

[00100] In some embodiments, multiple components associated with the distillation
system 1100 can be modified in a coordinated fashion (e.g., simultancously, serially) to

achieve a desired result. For example, if the boiling rate above the heat-transfer element
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reservoir (not shown) disposed within the housing
1104. In sone enbodi nents, the control unit 1110 can
wheosos2uyured to nodify a flowrate, a tenperB€TUD82007/084097
and/ or a pressure of a waste product (e.g., brine)
wi thin and/or outside of the housing 1104. [0099] The
1120 saetowoh spueificd(d 20 desirabs) ey ce nioflowefitlaid wakd fem fluid 1114 can

e SR R Ry o e s
ﬂow_l\:/%lgetz(ﬁ-l il P4 eogﬂﬁlcéaglh%‘{h@)spé&i c%ﬂ%ot@r LEMR %Eﬁbférsﬁon component

n the boil or above
1130. hhasbntereaﬂwﬁanen@st éimerrintroll @@) 1 Bifdcaa be enpleguat ditoecontrbhome or more
er. 1142 el ow t he heattransfer .
portioly B GRINPI S0y 1iod sxifif oe Shasg APSEE A i TRy kg of wircless
networlp sonme enbodi nents, the control unit 1110 can be
configured to nDdify a portion of the distillation

ﬁsten11100 (e.g., slope of heat-transfer el enment
[00101 ] 20in spmgwebadanestts, sherdigfilkpyion systeratl 180 pandipyg maisoi-infrirkace (not

show@?ﬁ%t%gﬁ log lilse]d]‘oﬁy 1?%9 boamgﬁuedﬁgm ?n W C?tnh«l'n ectt hF h% %ﬂnsg@i@%{ systern

are separa a sp erva

1100. skesre:xempledh 0esiicsn clmmlgé a flosy- mmmmﬂmﬁasm&m \&iﬂedle\/@ilsttﬂlatlon
the distjllation system 1100 c be nodified i

Systere d &GP hesdr treatr; 8 qféh@heatéﬁaﬁﬁfp& %lﬁl@@lafslﬂﬁo V?eq‘l? aﬁqryslterface
In sor{I)OI Bmlﬁ%ﬁtsaa 9%? b?{eﬁgﬁhgiéﬂ Bpergt 'm’loﬁe ot f}eglgortlons of the

|ng rate abov eat-transter el ement
distillixédnosyst@ms peddiviia @ dsqrentgriaced édicreabirel) udieMedD, can be célhfcgmr@f to

id boiled . fromfluyjd 111 e |ncr
modifotly EyTRRIC T Ao rGE nd D21 Gt o DSE - aIre EEmeal biadie
implethtRGhE 8p &ﬁﬁﬁ%ﬁ&ﬁt&ﬁ@ gIOMFrate of fluid 1114 and by
i ncreasi ng the speed of a notor of the conpression

conponent 1130. In sone enbodi nents, the control unit
[001021110111(,59@6 [senbodimdngu ferdxempls hﬁlﬁ@tmgm@p@rletmﬁn@ spoVLl, gwell as an

electrlc heatgr 1[[1) lbg t psotralgl}lg rllts%lo @uér S;t?arllle é %flgléh}%i%peirgtlilr%ﬁ%nt of at

least ®pdreich ORiht: ﬁ;stlnlbteord@,}&teln{ | B0, ®or sys&hslo) if QG peaitinp dmepaature of
user-interface (not shown) that can be used b¥ a user.
the botlgr pertaa L0 Wﬁ@ﬂ@@e%da@bﬁ‘e”@flg 6PmpeRengipa: bq ysgd ffgmporarily heat

o YD, o BB S SR RO e, o
embodiysheim hdfdhgeompoheatcat bapshencutht wedfo thitain a steady-state
heat -transfer el ement. 1120 VI the user-interface. In

conditioshef LpABaR fehe distilatinsysieah ! ¥ange an operating poi nt

of one or nore portions of the distillation system

[001 03]100Fm 323 MA8WchdM @b iBG&ratkNemeMBY & m&ﬁfﬁngléqilalg@@@f a heat-
configured to nodify, for exanple, a fllowrate

transf@rrﬂ!ﬁmnt aglirgllletiof syskean, ieenrding s, e embedimenhef thq yentgon. The

th peratin int ch [9Q1Q
flow chgg 85 ﬁ]ta ﬁPl rw%l}( aén 11*19%198% c%nchfa ali]tg)n I8 r%glvgﬁ%t ﬁ%lfsmg of a
dlstﬂl&tli'tﬁi/\!'y)st;enﬁatqmaSAésmgrﬁl f6fnd enh@ak&ciat&bRith thel BENRKBA bysyem
used during a transjition to a particular operating
receivgdiaht229 Iapome embodiments, the sensor can be a temperature sensof or a pressure

S€Nsor.

[00104] An angle of a heat-transfer element coupled to the housing is modified based on
the signal at 1230. For example, when a threshold condition is satisfied based on the signal,

a control unit can trigger an actuator to change the angle of the heat-transfer element. In

25



| east a portion of the distillation system 1100. For
exanple, if the operating tenperature of the boiler
WEoroBls8242140 were i ncreased, a heating conponeC/USANT/084097
be used to tenporarily heat an incom ng salt-water
stream (not shown) until a steady-state condition is
some anbadinedts, 4 Aloseae @rbdstreirson af Haitdicag also tp anvelificdcian
be per ently used t intain t eady-state
additigly Y [P fathsapgle® thsthephenaaTe PR Sypdifing,
1100. [00103] FIG 12 is a flowhart that |Ilustrates
[001 OQ] et d3 0K 18REh iy ihG 1188 AR Be@®bd ?orl'lﬁ@ltaﬁﬁgaﬁ‘ afsBllation system,
enment of a distillation system according to an
accord@n taamembodofentd thennaentioon Thﬂf@wfolh@mﬂbmaates ghowsleash atportlon

a flui ith an i ncentration is rece
of a hups o R o P e GRCEGURE Rvapbtigh GG I nousing
of thefdi®Matos SRED, i SSAE bAbEMMhEshmiubiebetivatuakddat bAdoSHiSTeqBrtions
recei ved at 1220. In sone enbodi nents, the sensor can
of theslestidlatiempistan aiceosBawed toepagatp pes iy preswrs di. sopgembefiments,
L e
the v BB, i€ hothet R0k SRR, Bl FLAIREh SHQR Loyl prerute a
for exexahphtenospheiv paedshiree Shedrdde embddhtnem 4 Blosat issfdeaell fodpadase a
on %he Si naI a control unit can trigger an actuator
pressiyrg o ﬂl&rﬁig%l fien systne togt high &TeseE OpFrating BOink| enent .
Insone enbodi ments, a flowrate of at least a portion
[0010@1 bﬁhbfés%ﬂ c&hﬁ&léﬁ?c fdf b gk hdhsﬁ%% Mn@ane& & 13@0 IANfluid
ace of, the angle of e heat -transfer el ement being
ﬂowir[gjmthep b(dJ,sn{g&ifllj)ﬁqhstﬁ:]ﬂmonjsgstﬁm 1ahédteuimﬂmg 1 he¢dtiag component at 1320.
[ rates a |t|at| a t|IIat|
The M8 B a PR o ffecnBt hin e SrEbadip @i TBi fuid can
be heélf&f:‘tof dnQpeRAng térhpdisturadfasbdilRapordibn bﬁﬁ&tdlﬁlllﬁﬁéﬁ byfen®f Ifsome
housing of a distillation géstenmls evacuat ed using a
embodizrentnt %pmtnm copg@Oent e baoigs rzwgnpiﬁ, anteecgiiisheatingepmponent
only ug%c? ?r%rr%eg st%r}-t gﬁ% & OIIE %ngdq 1!;11%1{1 ohgg c8m§§1![le%tt gs(rjneeleziecpt%edecrease
a tempdiﬁtﬁfdbﬂaﬁdnédimﬁ@ andbeowpoiag b@wnp bEthS ldiliseﬂlathdsn BN to a low
enbodi ments, the vacuum punp is not necessary because
temper{Bre APSTALNE RP1Mn system i s configured to operate at,
for exanple, atnospheric pressure. In some
1 o, fah hE @k REERAHMG
00 g P e R R P T R En R ER R
when (dpaedlatllantlgn p;astenn attfi0O Uog]y-sate @hb%@s sin tsnrnc @mboduarﬁnts the
. ..coupled to t Si,n s initi 10,. Jduid
distIFfpRGm St Rotiaingeisrhahel st Porfige PR ytlation yem and
a con&%@&%rﬁb‘ﬂ STh&dRERLtIAGy SeRReAANheiftespRARe opQBtihd Pdiflts. At the
can be a m xture of two or nore substances. In Sone
steadyepthigdipatating ;pmtnhe1 Heahtr@tlSé@fﬁatb of hdartetrnstsr alsmepediapdsad within
erat u iler ortl of the distillation
the hogsng I & (LS%IIB,{ nals §tant1 ﬁr OH%taI}i' ng conponent can
be for exanpl e, an electric heating conmponent only
[001 Ol]s edSahu emboditnatits r¢lpte td B coMpBteesbage pritust wah & eombigr-
onponent i s needed to decrease

readable medium (also can be referred to as a processor-readable medium) having
instructions or computer code thereon for performing various computer-implemented
operations. The media and computer code (also can be referred to as code) may be those
specially designed and constructed for the specific purpose or purposes. Examples of

computer-readable media include, but are not limited to: magnetic storage media such as

hard disks, floppy disks, and magnetic tape; optical storage media such as Compact
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a tenperature of an incom ng and/or outgoing stream of
the distillation systemto a | ow tenperature operating
wW@isHs82kD0107] The operati on of the vacuum puPqI/EHSZH07/084097
the heating conponent are term nated when the
distillation systemattains steady-state at 1330. In
Disc/Biirel €itdoo dismiCH/DVDR), dicsifakl Bisc-Read Yail e Meapeicat €D -ROMs),
st eady. state when a boiler portion of t distj.llation
and halographic deyioss: cxwasiRxdficgstarpgmedia sy agithapfirsl gigkgpcarrier wave
ignal3YGARE BotiDA! thalSORRELIIY CoRRRRE (oWorB Bhd becufMiprb
Sgnasieady-stateeépera%f%gﬁ%oinY,Oa éatptrgnsfer fgtéﬂ&%%m
code, audhemtapphictish epecefliemeprated siposts ARSI G, Froghemdls Logjc dfevices

the distillation systemis s ntially constant.
PLDYogbRY M bt wenteniar B3 0ge 4P Tman e gPaguter code
includR! Beted noW [nhitcdl 16 ORWS-86 dLAdARILINTBRAE YIS (134 G LiAftrREons, such
referred to as a processor-readabl e medi un) havi ng
as prodneadriyct ¢asmpsleprand digputoatainiog bighhe legolinstyictipey that are agecuted by
vari ous co uter-igglenented operations...The di a aqg
» compeh il “E U s SE ST HA e edin O vl oy
implet3n®e using Jhal, yr+desstiaashj@ndriemss progedredlifgdinduage and
speci fic purpaose or purposes. Exanples of o
develeyangat taals. r dditinna criaplss pheamyer agde inghuslenbyit arg patdiggted to,
: g [ r %Egi as hard disks, floppy
Comﬂggﬁigg’gﬁ Iﬁ%g%@?%%%tap ;a%%f§g§I storage nedi a such
as ConpactDi sc/Digital Video D scs (CD DVDs), Conpact
[0010B) sclnReadunh.yanidegmthe shiaGDniROMED andappanahofpr dptilletion over a
., devicgs; magneto-optical storage la such as, .
wide Bt GaPOH S RATGRPI T aiefaciEiegnal Be SHTiPOR dmggipgnts have
been ERVIERSLLOAL MoOBIIREMIBIIHd SRAFRG U8 bt HEQRnRdAdvay of
execute program code, such as application specific
examplaoelyr andevhrmius changss (nABHand depdgyymayraibiade | Bgi example, any

combgao EERn Ermiton e CHhivish “THEE ARG RN BB N used o

createNdifteient drRiforts@pariiic R GOGE sy Eenill B B iodehém§ For example,

machi ne i nstructions, such as produced by a conpiler,
some ghhefcpmpeneiinelhe disg #iogHastemesheniip HGL% ¢qndpscoppaed with the
C oA t ter,ysing an interpreter. For
dmnﬂ%&%ﬁ%?%?ﬁgﬁg%ﬁ§5g¥%§Epgb dﬂﬁé i nvention may be

i mpl enent ed usi ng Java, C++, or other object-oriented

progranmm ng | anguage and devel oprment tools. Additiona

exanpl es of conputer code include, but are not limted

to, control signals, encrypted code, and conpressed

code. [00109] In conclusion, anong other things,

net hods and apparatus for distillation over a w de

range of tenperatures and pressures are descri bed.

VWi | e various enbodi mrents have been descri bed above,

it should be understood that they have been presented

by way of exanple only, and various changes in form

and details may be nmade. For exanple, any
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conmbi nation of the conponents in the distillation
systens shown in the figures can be used to create a
walpdoBesemt and/ or separate distillation systenPCI/HSHOTE84097
enbodi nents, for exanple, sonme of the conponents of
the distillation systemshow in FIG 2 can be
conbined with the distillation systens shown in FIGS.
What iAaiared id1. What is claimed is: 1. An apparatus,
conprising: a housing including a condenser portion
and a boiler portion, the housing being configured to
1. reoeipperatusyemprisingf: fluid in a substantially |iquid
state .in the boiler portion, the volune of f|UId

i AAPUHNS alcawn}%quwe& BAEIOR @R%# PEHCT ROTtiRM the hoysiag being
conﬁ%%@d%rfgc&%‘@lf&gm% Qi ﬁoalusﬁbﬁgntﬁﬂ‘lg lgﬁfd B %h f'hte b'oﬁ@rsﬁorﬁ’on the

tion of the condenser portion | east
vomnmnﬂﬁhmmnmﬁwnmambGWMen/gmmﬂMnmmnxhe heat - transfer

ment cpn red t nsfer. heat fromt ondenser
DTGt plehenEr e bt et hR: G AgRr g of the

condeﬁkéﬁp@rﬂoﬁl A2Qiak Peqstfarml&h@f MO boi® pRftidn), tethehNfr@hser element

gaseous phase within the boiler portion at a pressure

conﬁgmcbw teansfcaher ﬁi@naﬁlmgmfﬁrmom@s@ uheboitol eoﬁmntsudnth@f a

| entratl o
porticpyt i R P BB PR S R RERRET bR r Y Rbing P B
portio@ a€@ sa&s b@lawc@ﬁmtaﬁmtn@@ptwrﬁq;rés@u&hm E@ﬁioﬁrofﬂ‘mid in@fiding an
of t housi ng and configured to nove the portlon of

lmpurftmp@cemrém& loavep Hiap dhe Wntbwméntf%@n@é thgeypdepe of fluid; and

PG s SRR 25 G HDBRD RN PO onrrcd

to mop@ﬂielpomcmf offfluid €rohrstharbuie. poﬂlonTtbehea@mﬂBﬂdetl @omfon,cﬂha chiﬂnpressmn
1, in the volume of fluid is.a firs 0 of
compeprjef aonf%egﬁéedara PRTEASHS PFOHPYR tfh@d}%&l%@%ﬂ \ﬁﬁ i portion of fluid
is mo&changer configured to transfer heat fromthe portion
of fluid to a second volune of fluid including a
di ssolved inpurity after the portion of fluid is at

2. lag‘tﬂg trap Ll 8 i hq{/‘lgé?‘gn'tl?é x??lﬁl]ﬂg of i ¢ a@ﬁ]ﬁgﬁat ; %f fluid,

e second Vol une o IS receive
bdid sppaparstiioier cBmpfikegappar at us of claim 1, wherein

t he conpressi on conmponent fi red.to ve the
p&%ﬁ?tcﬁ’fc%afngf"i QARG ERTERO fRA e herin ramriie,RortioR pb Hiiidkg & second
Volunfécaftﬂu@@m%fudiﬂgtu &iisdo‘fvetdrl%ﬁflif%f 1R thd Iﬁ)rﬁaﬁomﬁaw m&a‘s{e artlally

el ement when the portion o luidis changed into
changed guid thedpisdeplase ambmﬁtftrahn suoficegduot of Heidie a@oetweérasﬁle |’ooﬂer
elenent. 4. The apparatus of claim1, wherein the

porti Bortlon of fluidis a first portion of fluid, the

3. The apparatus of claim 1, wherein the compression component is configured to move
the portion of fluid such that a latent heat from the portion of fluid is transferred via the heat-
transfer element when the portion of fluid is changed into the liquid phase at a bottom surface

of the heat-transfer element.

4. The apparatus of claim 1, wherein the portion of fluid is a first portion of fluid, the
heat transferred from the condenser portion to the boiler portion is a latent heat associated

with condensation of a second portion of fluid from the volume of fluid at a bottom surface
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heat transferred fromthe condenser portion to the
boiler portion is a |latent heat associated with
W@ odesat i on of a second portion of fluid froPCT/H82007/084097

volume of fluid at a bottom surfaceof the

heat -transfer elenment, the second portion of fluid
of theihgat-tuetisfeg chmaniphy sccyndpordembf Atidancliding an ihpurity kencentration

impurity concentration of the volume of fluid. 5. The
loweréMaf%gurav BN Fion Giries 47 NSO WAL one of a

portion of the heat-transfer elenent has a conica

shape or a portion of the housing _is a pol yner-based

5. néﬁh@ ﬁPIéﬂfatUBOf otpien hpplarein gt least omr of mpertiofed g heat-franster
elemeﬁpfléérysco(ﬂfcaL k)g 8{ % @Jtloh e 1% %fls Qgggﬁlgr-ﬁés@d %palt&{al
gy or heate 9 a stream rocess
before being received in the b0|Ier portion. 7. The
a I e t. ol -
6 ORRLEHODr LA g Rl Db 0P AR el gL Ul i
solar rcrgit or\/l&hwff&)y@f stichmifebm a vaee@ioceyObefor teing decdided in the boiler
.received at the housing is heated by a second portion
portiogf f|uid fromthe first volume of fluid, the second
portion of fluid has an inpurity concentration hi gher
than the inpurity concentration of the first vol une of

7. fiThe appagatuw%clalﬁp brvghaiginghe partipmpf fluighes 815 poFEN 0y the
f of a f |
volunflof e .o syt BR Rl 080:Bha oS AL kot B B B busing i
heatedbypr ecopd 1patt10®mf ﬁlarq)ﬁomtthw Brsofolamealf ¢]iuid’ntlh:a$eohd portion of fluid
subst ance. pparatus. of claiml, furth
has arciggits ?%@entaat@ingﬂeg b YR e%cele%wné)é thcfifshgolume of
fluid. housi ng and conflgured to distribute the portion of
fluid to the bottom surface of the heat-transfer
el ement before the portion of fluid condenses at a
8. Daht 9@&&% 8E8aif 1 WikrB8 t% Mléx%fo Aufdli§ %BFu[me]& wil}, the
appar conpri sing: ousli ng aV|ng at least an
impuritplied san thegrorioart dfeflyid usﬁtmlledlas:l tegpeedtng betow a grecgdtation
receive a voluyme of fluid in a substantially liquid
tompeggtieet dal o HBH#R%n of which includes a
di ssol ved substance; and a heat-transfer el enent

coupled to a |nt vol une, of the housing and
coh btk - i
£ PRRATAHS Phclpiny hdPEReTLOMPrISHE: heat to a first

Qrd‘i§t1‘i’t§htf6§1 cTo ot BEp18d tof the hSe‘u]xsgﬂ'nngfaSc%ﬂﬁg{ﬂre t& @Rtribute the

surface of heat transfer nt suc at a vapor
portioprod $laut te thé bdzthml surfast op dretlicontrirsfa chaanbefatd the pqumin of fluid
e abovg?the heat. transfer el enment, the

condenSisih R bRASH SBfor e bt MO RarUOBOK | on of L he' vol are

of fluid when the second portion contacts a bottom
g{face of the heat transfer elenent and condenses.
n apparatus, comprising:

a housing having at least an inlet and an outlet, the housing being configured to
receive a volume of fluid in a substantially liquid state, at least a portion of which includes a
dissolved substance; and

a heat-transfer element coupled to an interior volume of the housing and configured
to transfer a latent heat to a first portion of the volume of fluid disposed on a top surface of

the heat transfer element such that a vapor pressure of the first portion is substantially equal

to a pressure above the heat transfer element, the latent heat being from a second portion of
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11. The apparatus of claim 10, further conprising: a
conpressi on conponent coupled to the housing and
w@omBlgeeed to nove the second portion from a PEYUSN07/084097

above the top surface of the heat transfer elenment to

a region below the bottom surface of the heat transfer
the vodhragenfluidtwienrtiegsccondpdravn thietadiot bonoma yuffacefolic hdaetransfer

heat, transfer el ement including a pressure higher than
clemepan € above the heat transfer el enent. 12. The

apparatus of claim 10, further conprising: a vacuum

punp coupl ed to the housing and configured to decrease
11t Hbe ppregays ef dpigy E0.tTwdh g eampipigast er el ement to a

ot SRS RA PP R R MAT L IR RRR! it gocond

portiondtesn agegidiBabovh¢heatpp andiacofolic ledagiranst€,eldnukmit bed region below the

conpri si .. a heating el enent coupled to the housin
bottors iy s i R TR oSG ARV e HQOT T AcE Abthe heat
transf&e@}émér[t%mﬁ(ﬁﬁg QEWE high@Phhe ﬂr@s%uf’e@ib%% tHReRht Rlnsfer

st eady-state; and an ultrasonic transducer coupled to
clemenhe housing and configured to facilitate a phase

change of the first portion in response to the |atent

heat. 14. The apparatus of claim 10, wherein at |east
12.  aTporppasatuebdf ¢lhen h@durtheransipeasingl enent i s di sposed at

an angle with respec o a horjzontal plane. 15. An

B A R aUR SR rCihe DTS REad AL sesf Hiegiressure above
the hc@PGAds R cRtbn@toSLHRAGr S &ML IaRally Ko a WRh AL dRE&hH&Pheric pressure

configured to receive a mxture of a first substance

beforaihd valusecamdateub secatved aathethhesifig.r st section; a
heat -transfer el ement coupled to the housing and
defining at |l east a portion of the first section and
13.  aflht epratas poelaino 0, dfirthdreosposing: secti on; and a

conpr.essi.on co nent . coupl.ed to the firs ction an .

co TR G SRIRTE 56 RO RE wid sl Bt hed B iaha® OF nuia
until thé 88at tRABsTE-EiSedeinsREs he 1468 eacRAdicagrtiaRNaRf ter the

portion of the first substance is separated fromthe

iR ulirasone trapssiup¢rrootpled ¢a thehousing and ¢andiguysidds éacelitaisgiephase

f ot:h ortj-on. of the fi S tance, the first phase
changof WSRO SinHeurloEs o S fuiyrRRhanoe, [1he T ISt Phase

via the heat-transfer el enent,the conpression

C onent, copfiqured.to.mve the porti f the first .
4. ¢ PR AR BRI ST B Rk ApoBp qfdfi BoaspdfserfiShent is
dispodcdart pRLidlOWitdfredpber thiamdtizontbisiiance i s increased, the

heat -transfer elenent configured to transfer heat

associated wth a second phase change of
15.  An apparatus, comprising:

a housing including a first section and a second section, the housing being configured
to receive a mixture of a first substance and a second substance at the first section,;

a heat-transfer element coupled to the housing and defining at least a portion of the
first section and at least a portion of the second section; and

a compression component coupled to the first section and configured to move a
portion of the first substance from the first section to the second section after the portion of
the first substance is separated from the mixture at the first section via a first phase change of
the portion of the first substance, the first phase change being caused by heat transferred to

the mixture via the heat-transfer element,
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the portion of the first substance after the portion
of the first substance is noved to the second section,
w0 b@sess2end phase change being after the firstP@EIES®07/084097
change. 16. The apparatus of claim 15, wherein a
quantity of the heat associated with the first phase
C fengenpressioulustrpohémicbyfi@aethto movethq ;paniointo)f tlaf fitshe@ibstance

eat associated with th second pha nge 17. The
such tgiatﬁan%%sage SIPRPRRALES 0 ﬂ)@ﬂwntq#éhﬁﬁﬁs (agfe ip preereased, the

heat-tfanSRF cBHRE @ﬁguﬂeﬁ tS ﬁQ@srfélIH:egt Jsﬁ&ﬁt&@@ntﬁ"axste% éﬁ S hange of

pressure ow a standard atnospheric pressur
the pdﬂii(lﬂsd)f thi ﬁssaa salistamge afvér thdrponpion o e fobt subgtadderis tnoved to the

second St 00 PR O St S BB Bt ded |

the mxture. 18. The apparatus of claim15, wherein

t first se t| on s a condenser d .the sec
sdfe et IS0 (OGRS gD D AT RN with st
phase%h@ng%elg Qtﬁgta%’d@l%t élﬂféf—‘to' ascrl] nGRESHth@heat Q{EBQM&@ v&ﬂ%e second phase
ionizes I1n water. 19. The apparatus of claiml
changgherei n at |east a portion of the heat- transfer
el enent is disposed at an angle with respect to a
hori zontal plane. 20. The apparatus of claim 15,
17.  wiée epparstheofelxini s wisrdn ﬁmqsmﬂommf the fiog sshstdnac ds sceparated from

the mishRgt prest BB GRBRCAToRPTeLE DSty 1 S APRE GREREe of the
portioflof thZ@ikOs BSRAL Rai menﬂ;era;tﬁl% b@]o’é&t éjfn%c#pztg:tlotﬁeﬂﬁ)%ﬁ%e ofa

conprising: noving a first volume of fluid froma
calciume basof seltstange anchuslad in thgmeikere.el ement to a regi on bel ow
the heat-transfer elenment after the first volume of
fluid is boiled froma second volune of fluid within
18. t Abe rpmirgns abdwien t hevhivean tha fansfeetioreis@rmendsnsethandfthe s¢cond
. volu of . fl.uid |nclud|n an j.npurit oncent r at,i on
scetioft &b PO GRAC S0t PHRAICE §* WRCHI Pas5oRd SYPNRES Lt idistical

comp¥@IdUAR: i8hizEd iivehtert he region bel ow the heat-transfer
el ement has a tenperature higher than a tenperature of

the regi on above the heat-transfer el enment;

19. aq‘% Elfﬁ%hgﬁt% bf élglrﬂ (2L Qﬂfﬁerélﬁ‘ @i lefﬂt Qgﬂohﬂfﬁ df tﬁ@ﬁea‘t’ ‘%‘[laHﬂEr &gment is

hird vol une of on a top surface of
diSposeld@thteamglc Wathse%ﬂlecteb@.mngnwhéan%t ent heat being
rel eased when the first volume of fluid condenses. 22.
The met hod of claim 21, further conprising:
20. cdhpepssitngof Heinf 1 ¥,sthevoh theemoturt ivudisbased bn & hept suaface of the

heat- t}raﬁéﬁ}:géglg%ﬁtg& tog glér c]eloéghh g}?ﬁ{l ! ??&sge%% u nebglfter‘f?eﬁ:gs a surPace of the
mixtufPRGl Aot pRIPIAE oahe BRANEY

21. A method, comprising:

moving a first volume of fluid from a region above a heat-transfer element to a region
below the heat-transfer element after the first volume of fluid is boiled from a second volume
of fluid within the region above the heat-transfer element, the first volume of fluid including
an impurity concentration lower than an impurity concentration of the second volume of
fluid, the region below the heat-transfer element has a temperature higher than a temperature

of the region above the heat-transfer element; and
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bei ng substantially equal to an energy associated wth
the latent heat. 23. The nethod of claim2l, further

W@ 09pis®Ring: conpressing the first volune of fPCI/ASHOTIBI097
that at |east one of a tenperature or a pressure of
the first volume of fluid is increased. 24. The nethod
ofrandfadirimg 2dtentfhisat faen ticofipt vaumg of fluainsfaghird ngluh&aif fluid on a

assocjated with the sec volunme of fluid to th
top surae of P Pereragrict § amantb&egatsnttl}?ét hpatelspard e ie firgivglume
Ofﬂufd%oggédsgsd fromthe second volune of fluid and before

he transferring associated with the | atent heat. 25.
An apparatus, conprising: a housing having at |east an
rtion, the housing

22 bg?lggle?gbglfcﬁgcdﬂrdggﬁfo rﬂggg(?ﬂ\}@%a%ol une of salt-water via

t hemprek@hg the firetatolimaosfled setletietin aerg) dcodidedwith the first

i nterior .volu of the_hopusing, .the he t-tr fer
volumg) of Ty 1 TFRTFIGH g 24P SUALEBOUN Of PRESY. the 5P RIegmapnt of crcray
bemg‘ﬁ@l‘)s@a{htlaﬁ ghﬂ%ﬁﬂe&?g%s@ﬁ&%@w‘fﬂﬂtﬂe f3PREK:. 1O a
orlzontal pl ane, theé volune of salt-water including a
surface paral lel to the horizontal plane when the
23 V%H%tﬁd aﬁm"ﬁt Blrthes e d on the heat-transfer
el enent, eattransfer el ement configured to
t mmpfeesnng Elteeﬁrst vdahe obfltidsudathbt atdtast orsuafha ttimatrature or a
ortij.o ter.is boiled fromthe salt-water and a
press@%lp%{hﬁg‘ﬁ r‘#@%ﬁ?% WS PRICAES t -water is increased, the
brine collection portion configured to receive t he
salt-water after_t salt concentration of the
24, sdhe mgihagrofic 1@%r5§§@800%§1@ conpr essi on conponent
c %ﬁéf&ﬁ‘ﬁlg %&t%%ﬁﬁ%é@\%ﬁh e dBARE VIR BPAEIQH tl%fthi@@'iisfume of

~ boiled fromthe salt-water and configured to nove the
fluid ipgoreitoniiof velameof flowais dtsll@d fromttbersesond selemefof fflnel and before the

eat - tran fer..e An apparatus, conprising: a
transtEng; aﬁsg?cﬁl ]éhg'teqe sl}eafan inlet and an outlet, the
hou3|ng bei ng configured to receive a volume of fluid;
subst antially conical heat-transfer el enent
25. p@ar S, AR i or vol ume of the housing, the

C Q "hbﬁﬁh heats brans he il &80 Brink B6H 48R Yo ABNOME Bbusing being
surf ace an |nner surface, and an opening, the

configusbtoanedied 4 yolgmniof sdlt- -wetat viarthagflesr el enent conf i gur ed
ort]j

ot er R aBRbh Saliap H i RnE O b AP At anster

clemehSinGRME1E a surface, at least a portion of which is disposed at an angle with respect to
a horizontal plane, the volume of salt-water including a surface parallel to the horizontal
plane when the volume of salt-water is disposed on the heat-transfer element, the heat-
transfer element configured to transfer latent heat to the salt-water such that a portion of
water is boiled from the salt-water and a salt concentration of the salt-water 1s increased,

the brine collection portion configured to receive the salt-water after the salt
concentration of the salt-water is increased; and

a compression component configured to compress at least the portion of water boiled

from the salt-water and configured to move the portion of water towards a bottom surface of

the heat-transfer element.
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t hrough the openi ng and condensed at the inner
surface. 27. The apparatus of claim 26, wherein the
W@i0eseur f ace of the substantially conical PCT/US2007/084097
heattransfer el enent defines at |east a portion of a
boil er portion of the housing and the inner surface of
26. tAe appaiaa’l cdigmisiig:ansfer el enent defines at |east a

portiaon of .a condenser portion of the housi.ng . The
appardeg baipe g 5o 1ot AAd B PHUEntbe dapuva Rripa ppdfigured to
receiveQct@he BeALiat snsfer el ement has a base, the opening
i's opposite the base, the conical heat-transfer
ehentptdntialy cmnf:algmatetdalsfﬂn klenizat caupéedvolanneenér ¥dlwne of the

ove out er. surf.ace,.towards the base as
nousiggs R ] o T P E BB P AU SR T gpfce, and an
openigd- The apparatus of claim 26, wherein the fluidis
P
water in a substantially liquid state, at |east a

pdretsubﬁamﬂalmwmal hvat-treiesderaelamnens @Dwf&mdmh ithag a poheon of fluid

urface of,t.he suhstanti al
isboi B £ P OREFe & i po s ALt irtafedBhGRgn of faid iproyed
throu%ﬂﬂhlaaf)erﬁ@g tndéondbndebat e WsicAgurfidee portion of fluid is
oiled within the boiler portion at a pressure below a
standard atmospheric pressure. 30. The apparatus of

27. clirak apgPatuf of EIRRT 26 QRIS B utd sGEMEY SFRhé AUbsGARRBN&Mical heat-
coupl ed to at | east one of the hou5|n% or the
é

transfgrmi@ﬁqmdﬁﬁmswt ¢esnt cportipeaf 2 bl ppetonait dighqusingtpad the inner
or:t,j O [
urfac% of ttﬂe o cal @élaltj t%ﬁéfg aéggrégtgttd%éné$ \§ lefag{g) nﬁﬁ‘égﬁ Wﬁa conden§eﬁ é)ortlon
ofﬂmﬁmnmﬁgl heat transfer el ement has a base, the opening
is opposite the base, the apparatus further
conprising: a conpression conponent coupled to at

28. | qasbppRuobf ¢lhien DOURcREn Bic JubStasiliytcanickieday treiérCdment has
heat -transfer el ement, the portion of fluid is noved

a basca iy QPSRPL dseRPSHY the hees Hsreasiabheatoipy et ementigconfigured such
that th%%rﬁé §f \glﬂfi FRIRVEN e %ﬁy{r 0@£RQ t(?\lvﬁﬁ? %e%ag@ggbtﬁé orti ion of fluid

Ured to rotate SDOUt “an axis, axi s exten
mlxﬁkddﬂmﬁﬁﬁ\baﬁmaéﬂﬂmhe openi ng. 32. The apparatus of
claim 26, wherein a quantity of energy is added to the
portion of fluid when the portion of fluid is noved,

29. t Mae gpigunitus yf QhineD&veherdis ther ﬂiﬁ& ﬁﬁﬁt@ﬂlnfaf QuistafgallyrR@id state, at
urface to the outer surface when the portion of fluid
least g Eorté% aewhich ingludene digspbyed gnpyrifyethe sster THEca9p Q»eawlaganﬂaﬂy

COIllCa’qf G-kt 8 erﬁ@ﬂ?{i&iﬂ%s LR sﬁ!g ok @a Bzollll# rtiSn Pf %hle hoasmg, the

stanti aI 1St sub nce, the vo
pOI‘th[lS)f dluid x hoiled Mthin therbbileat @srttdmelt hiprsburs ﬂ»bbt;xamten@m@l atanospheric
second substance. 34. The apparatus of claim 26,
Pressifferein the volume of fluid is a volume of water that
has

30. The apparatus of claim 26, further comprising:
a compression component coupled to at least one of the housing or the substantially

conical heat-transfer element, the portion of fluid is moved by the compression component.

31. The apparatus of claim 26, wherein the conical heat-transfer element has a base, the
opening is opposite the base, the apparatus further comprising:
a compression component coupled to at least one of the housing or the substantially

conical heat-transfer element, the portion of fluid is moved and compressed by the
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an inmpurity concentration that is higher than an
inmpurity concentration of the portion of fluid. 35. An
WQpPansi2es, conprising: a housing having at | eBGSI/US2007/084097
inlet and an outlet, the housing being configured to
receive a volune of fluid via the inlet, the vol une of
cornplfebsjbld chepargnt, mheacosmbsismmtdoaiﬁoyleﬂtihqmmg aflehingatcaberhteasdnfigured
portion of which |n8 gdes a dlss§lved.inpurity; a
t0 rotae BpOY! R AL e ATS EETS erpitaibass taeiRERIPEor  vol ume of
t he housing, the heat-transfer elenment including a
surface, at |east_a portion of which is disposed at an

32. adgr épmr%tﬁs pldpar 0. vahcseip g uanHY &f ciranis addebtoBe pegsion of
fluid ﬁﬁeﬂc Jhg oﬂ(qf Wi g n?o Hrtﬁgﬁgaﬂ?ﬂ at é:rfe'r%ﬁ 8 tltaﬁﬁerred from the inner
ori zo ta ane; a conpression
surfaceom thegnmardutfa)cecxm]nmwths podion log flatd ia cpmfehs@m mlie thhen sirface.
boiled fromthe volune of fluid. 36. The apparatus of
clai m 35, wherein the surface of the heat transfer
33. eﬂ"ﬁﬁaplliarzht[lﬁ ef deied 26, twirrsinthenprodn &f fuid isdubstagidlly dfest h
nt of the volume of fluid, 37. The appar at us of
Substaél%ﬂh? wodumgod flaidys e xR e ws |UgRs h sy mehttancs and a second
stfpepfigured to nove the portion of fluid to a bottom
surface of the heat-transfer elenent. 38. The
apparatus of claim 35, wherein the volunme of fluid is
34, aTﬁlE 5?]55 ré(tﬁg H a191{ 2(§ | egeln ttltéev %?@B%ﬁll % y(f{)llﬁﬁ{e o) water that has
conprising: a eat éxchanger con |gure rans
an impwa@ty coneentrhtien thot ik ihggheothah huiirdpixity Icencchtration difethé pmslbn of
.., volume of fluid to a second vol une of fluid being
fluid. ppyed into the housi ng, the second volunme of fluid
being in a substantially liquid state and including a
dissolved inpurity. 39. The apparatus of claim 35,
35 WHEr PRt eCUMIYES si on conmponent i s nagnetlcally
cq %B{lﬁﬁlg ﬁ% f'"?% QHE%%'E an ﬂlrl)et a-ﬁﬁ Gn 300" @1& Ll'l%uﬁfl Bélﬂ% ured to
wher el n”the tonpressi on conponent has a Toor di nated
receiveal wollurge efy8tid miactha fllillgiu ﬂ’&d/OﬂLUnfm)Jﬁ/ﬂ!ulé teingomp selsssantiaBy liquid
ortion of fluid The apparatus .of claim 35,
state, Glgass f poriipa Oém%wcf&fie% F ARV BENTBE {rom the vol ume
of, hbhikbhsAt cRRhESRPIR tB8h Weﬁo%ﬁg@ﬁﬂthéhﬂﬁ’ﬁ@ Qﬁé Keat-transfer
pressure and substantially exclusively by |atent heat
clement mpkidagrasirfaoe, tah @ag@mqrmn of whiclyisddisfioaed #tean angle with respect to
t-transfer ele t.,.4 The a arat of, ¢l ai. m
« horigp iy T S TEb i i it PR 8B B b B prane:
and changing pressure differential versus flowate

characteristic.
a compression component configured to compress at least a portion of fluid boiled

sub

from the volume of fluid.

36. The apparatus of claim 35, wherein the surface of the heat transfer element intersects

the volume of fluid at a zero depth point of the volume of fluid.

37.  The apparatus of claim 35, wherein the compression component is configured to

move the portion of fluid to a bottom surface of the heat-transfer element.

38. The apparatus of claim 35, wherein the volume of fluid is a first volume of fluid,

the apparatus further comprising:
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43. An apparatus, conprising: a distillation unit
configured to separate at |east a portion of a first

WG upsnsaee froma mxture of the first substane@€I/HRH0Z084097
second substance; and a conpressor having a
nmonot oni cal | y changi ng pressure differential versus
f h hstadxehanfgar @aifiguicdttd arandférchcaofipmabspartionof flgidr@ied 6rom the

ve t first su stance way fromthe m xture whe
first Vgﬁlén%{}f%w  wogul X9 HPE AT haiomay s ipfhe Jausinpdhe sccond
volunRIFA A Héng {n £histhdat 4 Saf atna‘?ndzlh([lﬁ% a%ﬁ‘s@&rvédf‘ ffipuriy.

separated fromthe m Xture based on a phase change
characteristic of the first substance. 45. The
a e :
9. PRACHEMRNCr AL, SRR Ph AR Pt T bleicaly
couplhbtolaexdon‘orom the m xture when a | atent heat of
condensation is transferred to the m xture. 46. An
apparatus, conprising: a housing having at |east an
40. i Mhewppargtuaof duind 83, widhedn it @impeeRiongonpdnén haee evortinated
volunme of fluid in a liquid state, the volune of fluid
valvingyptgen Gogiigrred o move 9%%%@(%%%@ poition ofh 85, t r ansf er
el ement coupled to an interior portion of the housing
and including a top surface, at |east a portion

of
41 wiline Appasatys ehelaiay3 aevhercin figl Rortipn of ﬂléé@?elzqﬂefiéroan the volume of
- r
fuid YRRl 20 S Bod et TRl ATR Sl ch Bty oy
latent boitaranbferred o tha Ipf)ﬁtoa,ofdlu$dJV1ﬁah)@haaf-t1’aiiEfer\/e:bd:m®m of fluid
bei ng substantially parallel to the top surface; and a
conpr essi on conponent coupled to the housing and
42. CQONE appurerds bOClnBY 85, avheedih tlecodiprédsivindobpohad Hasamadrdt@onically
volume of fluid to a hottom surface of the
changpgapressprerdifferenarlaives flopeEdc ehaiactefesic. from t he porti on
of fluid is transferred via the heat-transfer el enent
to the volune of fluid. 47. The apparatus of clai m 46,
43, wAeraparafusecartisig of fluid is rmved onto the top

s i |
Y ng ?tl&{ uifit é#nrﬁ%glgetr(]i Ctg?] a%{lg af lgysll! %tr S?J]Bktgrﬂc ¢'ffom a

InunummMMdﬁﬁnGMSeﬁmadmimpmbndmeamcamhdat|on hlgher t han

the first inpurity conce r?%ion when tg ort on of

f PGPRIPTSSU RN B8 R HE: PEInB Props i Tkengiabugdlowrate
charadtbfi&ic, hl 'e%oﬁlgpég}gﬁi Joh Rt Po A e rﬁrgtfgﬁbsftal{c%ta@%m {oR&nixture

apparatus fart rising: a punp coupled t he
whmnﬂmusnmglamdmnandﬁguﬂ@dnnmmnnve at |least a portion of

t he
44. The apparatus of claim 43, wherein the first substance is separated from the mixture

based on a phase change characteristic of the first substance.

45. The apparatus of claim 43, wherein the mixture is in a liquid phase, the portion of the
first substance is boiled from the mixture when a latent heat of condensation is transferred to

the mixture.

46.  An apparatus, comprising:
a housing having at least an inlet and an outlet, the inlet configured to receive a

volume of fluid in a liquid state, the volume of fluid including an impurity concentration;
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vol unme of fluid including the second inpurity
concentration onto the top surface at a third tine
w@Lass2me second tine. 48. The apparatus of CcPGEI/IS2067/084097
wherein a vapor pressure of the volunme of fluid at a
first end of the heat-transfer surface and a vapor
pa@s&uﬁms&fr clehenvaduphel tofan fitafiel pris@ceitte Rowbigf addnecluding a
at -t ansfer suréace are sub tantlakly equal to ﬁ .
top s %%é‘a Jeastgencatipmotet bt &y s %tp'mng WpifeEsRcs fo ¢ prrizontal
plane sﬁ‘&wtﬁhttt}{e leﬂﬁl%%tf mid 85w Obn %H%?poi‘t%ﬂ{;feché’{o sluH‘aSJe df‘f:er belnﬁ moved
I ncr eased he portion o fromt
onto thotaprseriafe, hlsmrf@he of%he Udlema pﬁﬂnaithfsngn‘ubstlammaﬂyqﬁrallel to the top
e wherein the conpression conponent is configured to
Sura@hﬂﬁge at |least one of a pressure or a tenperature of

t BRORPIsEIBN cOhpdidat Bodiddab thdhBoRMtan@RoRfigdrbdicPmbee a portion of
boil ed such that the portion of fluid condenses at tﬁ

fluid yaled cfmnsﬁmfvabénwf e thehettom ﬁ@lﬁfeqe of Itl@dmat-tramsf@r clement such
that h?aq ngO:ng ‘gleg)ﬁlétloglooﬁfﬂ%cgls ?aln:sfelc’:rtelgi Vig E eatt (%ran 191% | S tltleovolurne of
fluid.fl ui d condenses, the housing has a brlne coIIectlon
portion configured to receive the volune of fluid
after the portion of fluid is boiled fromthe vol une
47. OfTht bphathOof dibien 2GRARIIN SheOfolehabMdi@ is MaeE®bito khtetop surface
impurity is a salt and the portion of fluid is a first
at a figsp Himicothie mpprityicancantration st firgoimpugity edncentydtigni e yelunepf fluid
I: I o)
1ncludsé§I Q%Ec%rﬁ‘d 1% ]]){ta'%ghp%ﬂ]ﬁ%&ﬁ glgPQr tﬁan {h% fefrgt %gu%{ya@g@?ngl%glgﬁ gvhen
the pdrﬂléwd)idﬂlﬁh asleviRrd ftdﬂetﬂé%hﬁm 6ﬂﬂ1fld@€a Q&fcoh&l fime, the second time being
heat -transfer element. 51. A nethod, conprising:
after the figst ik a si gnal from a sensor di sposed within a
cluding a boiler portion and a
conzgﬁ%gpkgg?gﬁgﬁﬁggyhgeast a portion of the boiler
pe rpumprcoapldd &i thedasting ambcctﬂﬁguradfto infvyeaolvdgtrasertion of the

ort efi ne a heat-transfer el enent
volu ;ﬂ%@lﬂpﬁldg% i perg ﬂmﬁmte/.ceﬁceafraﬁ%om VSR Srgpgg at a third
time ARAIHNEOSd@mAangl e of the heat-transfer el ement

relative to a horizontal plane in response to the

signal such that at |east one of a heat-transfer rate

48. asIfﬁQ ﬁ#ﬁrﬁgs ?M %l'é‘lrﬂ (ﬁ{geﬂélﬁ 5%%&3{1 es%{u%rﬂ?f'?ﬁc Wlue of fluid at a first

ate o angi n ase wthin the housing
end of me troattfanefitr swace Ehé arvepdrquiessfireclf thawddme wh8ndiasetdral end of
di fying i ncludes difyin such th rate of )
the hegfrppsly SifecE B SGHOBEY FHETI LPES RO A AR agpospheric
pressdr@ ah®sh d}hﬁft B&dch@R i oftthevdIgmk of ﬂﬁﬂﬁ% cr&lsEARALN | ’th% portlon of
change % portion of the fluid is noved fromth

ﬂuuhbbpﬂ@iﬁpmﬁh¢@ﬂum@Oiﬂéﬂtondenser

49.  The apparatus of claim 46, wherein the compression component is configured to
change at least one of a pressure or a temperature of the portion of fluid after the portion of
fluid is boiled such that the portion of fluid condenses at the bottom surface of the heat-
transfer element,

the housing has a fluid collection portion configured to receive the portion of fluid
after the portion of fluid condenses,

the housing has a brine collection portion configured to receive the volume of fluid

after the portion of fluid is boiled from the volume of fluid.
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portion after being boiled fromthe m xture. 53. The
nmet hod of claim51, wherein the nodifying includes
worwshsa2ey t he angl e such that a rate of boil i POI/ES2001€84097
boil er portion and a rate of condensation at the
condenser portion are changed. 54. The nethod of claim
50. 5Thewpratunof ¢einhéd twitctan sHeeimpuatyeisiasah asd dicgloatibrve ft ftuid is a
a eat _.transferred fromthe condenser ortlon
first PPW%WS%‘&FI the firsbprtign O’E/ﬁ‘éldtlhém b%t?%ﬂ?ib’ epiig| %tﬁ%tﬂleat released
from 5 H&oh@b@t‘ﬁ%n Reatid &aﬁﬁh? #38fa éésg%s?ﬂa%é'lfoda Ix (%lf'&i ﬁfﬂa%b Rthe bottom
from a gaseous phase at a bottom ace o0
uﬁﬁheﬁﬂxﬂﬁﬁhsﬁmﬁmeﬂ@nmmt t he net hod further conprising:
noving the fluid from the boil er portion to the
condenser portion such that at |east one of a
51. temmamadumaummﬁ@:pressure of the quid IS increased,
the novin Iud|n$ éhe Iate t heat H
r &7 I%Ql e s “t:“rPH ’1“’]’1 lnn%: H5Eheothe OE?IH%BQP uding a
boﬂer%@t‘icﬁi dhdth@nhEREr é(ﬁﬁ@ﬁ' foe [eaﬁtaé I[?or’[1§n 8830 GbAL SR dhdut least a
I"at ent heat transferred fromthe condenser portion to
portioned theojondenspopdriiom being dtfvec dievat heat-tmssferclehententpled to an
joma fluid condensing at a bottom

H“mungpgggﬂgpeﬁﬂgnﬁ%g? transfer el ement, the bottom

S Woldaf RgQin atnE% JTeRd hdak-BAESEN cl@heREhtidebi aioMohtdEplanc in
portion of the condenser portion. 56. The nethod of

resporsed thessignahbshehat af lsestipmgof g haadfanpfer mteassqciaied gathahe feat-
- '
ranst e o b e e L DB S ol kBT ERORTTR Rimocificd

elenent the | at ent heat is froma f|UId condensi ng
WIsurf

52. ¢ tmreg% X C&Jaélinglle ere%th ?Igotdilt %ln%m%lﬁ (g(ilfyrl%uch that a rate

of boﬂlhg uf dpphias ef e flihe freasemiguRrRhage tﬁ)ﬁ)l@tlﬁorﬁoﬁ optheehta@shsfer
of the heat-transfer el enment before the condensin
gfeé,ondenser

clemegtyis cipregedeihp darton of ithy fyid is mayed Eom thyeoiles aertiopde
portio%%tft%r Beﬁg@ﬁ&%&' f%rﬁ%e‘% 8 | atent heat transferred from
condenser portion to the boiler portion via the
heat -transfer el enent, the Iatent heat is froma
p f|r nce densin
5. D5 Gl R AR PE ARl i e
that atrdte of baitihg atias baikaeortsorgidl edtef oTREh @enatidnudt éhedfonti&Ber portion
first substance and a second substance when the
are chapgadyr e i s above a top surface of the heat-transfer
el enent, a concentration of the second substance is
i ncreased when the first substance is boiled fromthe

54.  mlhe greghodsd clanm Sdpplap@im‘@e hegripanp st e isassnsipechyyith a latent heat
transf%@&i ﬁlgfnqg e@ondefésgé% PQIQ u{fl écg H}egdaggﬁﬁ‘@g& gﬁ r‘hﬂé)z @%allrt-gﬁ%%f&l;aement, the
latent fhicsitd$ rékﬁuilssd ﬁﬁmel faund can(msmj drosub ghs@0GEphiake @t a bottom surface of

subst anti al | iquid state
the heat-transter elernen¥ tLe 9nethod further comprising:
moving the fluid from the boiler portion to the condenser portion such that at least
one of a temperature or a pressure of the fluid is increased, the moving including moving

before the latent heat is released from the fluid.

55. The method of claim 51, wherein the heat-transfer rate is associated with a latent heat

transferred from the condenser portion to the boiler portion via the heat-transfer element, the
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a heat-transfer elenment coupled to the housing and
configured to transfer heat associated with a phase
webasgss2ef a first portion of the m xture at tPEI/E8290TIOB4097
portion of the housing such that a phase of a second
portion of the mxture is changed at the first portion
latent bbattih GotmoiBuidgonddiging@at bbgom guifacnsttier icadtrabsfer dlahent, the
t he flrst portion of the ture and .the_seco
bottorg spifacsipt dac hases trﬁ?%f?rtﬁl@nﬁé.dﬁémagftheewﬂ?n off %éﬂ%‘fﬁ‘i@er portion.
conmponent coupled to the housing and conflgured to
produce a S|?nal associated with a third portio

36. tﬁ@e mektodraf clamd Lawhgietnihe beatctimpice spte atsmwﬁ%wh@ latent heat
transf@t?gd ﬁ?ﬁftg%wﬁign;;ep Hi‘?ghfty thtehb 115?%&11612?&1%%9&%—%&15&&2 a@ment, the

par at us o ereint
latent shema; frgnmoﬂmdra:endensmglfmﬂms gateoheplsise enebatfonasyrfas $>ﬁ the heat-

nsor flo nsor tenperature sensor
trans{G R (p JURBi R h B SAMAgDes SITBHa B e above a top
surfac'%%@&hetHe%ﬂﬁ&&ffer%lé?ﬁ@ﬁ%efowﬁerc@ﬁd‘enki% modi fi ed when the
sl ope of the heat-transfer el enent |s changed. 60. The
apparatus of claim 58, wherein the sensing conponent

57. | AGk USRS i A£RST1, QMErcRe the hQétecﬁﬁ‘lgfeE rat€ ﬁsa%oma@ecf WRWa latent heat

sensor, or a tenpérature sensor e actuator 1s
transferped frgmrthezlcdmlenﬂ@&pgmoa té thovborlat gorobn siaftbeihdat-traosfed dement, the
e s Pl b S P B FE g s b Mg or e hea
transFEPAGh&itUhe ?Brtfoln%fmﬁé@ﬁst WbSfagtdis bbfed frbla ﬁ&%& BNAR first
water and the second substance is salt, the phase

substanke ﬁ]gcba gfcondh eu‘tfstang@ W,bgtit thegpixtire tsSrdows a(tqpr surfage of the heat-transfer

ssur el ow t andar d.
clomefif 33EhRLFi 0, HElng Sraoh Hplanie B SRR s B AR BB
boiledfrot e Mixktidr € i s changed from a gaseous phase to

l'iquid phase. 62. The apparatus of claim58, wherein
the first substance is water and the second substance
58. | AnSphratdshrgfeand portion of the m xture including a
salt concentration lower than a salt concentrati on of
t Rdonsing inchidilg firshportipp ande @@00@151 pettwinnihsdousing being conﬁgured

to I‘GCEIVg a X{uge &L f&rs subtsémgel a]i 421r &l tahhemfaI Sﬁ.lﬁgtalﬁ%.l 1d state;

{'hé"seeond por e appara us o

f umbﬂ&fatﬁmrehﬁehﬂ@)up&dﬁﬁ iRy IeRSingAnd QOPDNLES toaunpfee deatto
t he haousi ng, the canpression conmponent caonfigured to
associgedavitthepldse §han§6.01f péistpprigmeofifsangyturcrat Hin sepradinartign of the

housuﬁ%&fch Pt gf E&e% QUS4 gpotr{i)oﬁ OEns ﬁﬁ)@tﬂpe 02408 aPhhe td?ﬁ portion of
usi ng at at east one ressure or
the hcmelll’[g;sﬂhahelatté)emfg ttangfefried 8t a rate, the first portion of the mixture and the
second portion of the mixture being different;

a sensing component coupled to the housing and configured to produce a signal
associated with a third portion of the mixture; and

an actuator coupled to the housing and configured to modify the rate in response to

the signal.

59. The apparatus of claim 58, wherein the sensing component includes at least one of a
pressure sensor, a flow sensor, or a temperature sensor, the actuator is configured to change a
slope of the heat-transfer element, the rate is modified when the slope of the heat-transfer

clement is changed.
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portion of the m xture is increased. 65. The apparatus
of claim58, wherein the heat associated with the
w@basos2hange of the first portion of the m xtRECBHUS207/084097
sufficient to cause the change in the phase of the
second portion of the mxture at a substantially
60. canhs hppﬁratps ebduines8,6eherdn et seadng comporenngicludec| lzvaisngne ofa
a signal froma sensor disposed within a housi J
PIeSSiHe é@‘fsﬂ@ A9 trdPHg O @H}He@rturﬁ S AlGHdatordy ﬁ%iféfni%’é? to change a
flow-RRY (ff‘ a%urtﬁbo}ti%ﬁ%tf 11 ARk Q\ch?[{ thle m%ugﬁ% thd ra@é)fstrﬁ&f‘ﬁ&p&;hen the
at least a portion of the condenser rtion being
flow-lef is nkeehgoy. a heat -transfer el enent coupled to an
interior portion of the housing; receiving a fluid at
the boiler portion of the housing;noving the fluid
61. f Tamapheeatboof dainpds, twieneih thet fist wbmdrdesie waponhd dre sscatl
fromthe fluid is rel eased at

substaglg% tb?e%?} :&g ﬁB?SFI ange o the tstporfipn, BF i ANIXPILC 1sha%soc1ated with
boﬂm?rgf?‘ﬁ PFe@ﬁﬂ@B@leea! SRR étﬁloglﬂ%n@ ‘iB'rés@ﬁre,ptﬁE bh&Riof @x{bdseconﬁi portion

ying a flow rate of in response to
of thegnighat 1ssabeigadHaim a gastoes pliasa thhqasé pbirenge at the
housi ng i s changed. 67. The nethod of clai m 66,
wherei n the phase change is a first phase change from
62. aThe gppalatphatdainosSR V@E&E&m te iﬁlh‘afmbstancdih svalrpiahéthe second

ortiop, . the dlf |ncl des such that a
substdfige ' G 13 SG0BR o iaLE ARG R b b SYEeTEEeRade or than a
sdtah@mhﬁ%ohMQHkﬁnﬁﬁﬁée at t he condenser portion is

changed. 68. The nethod of claim66, wherein the

nodi fyi ng i ncludes nodi fying such that a rate of heat

63. U 'T‘ﬂ@% lt?(fratﬁé 8f 51@1‘?{1 healnd iRt Blrd pbeIFRNE dirfr&hagesk fifkPportion

claim66, wherein the energy is |atent
andﬂememgMthmm1nDV|ng i ncl udes novi ng such that at | east
one of a tenperature or a pressure of the fluid is
i ncreased. 70. The nmethod of claim®66, further
64. cOhprpsrags ofdaiinf §8, fgrtlaay camplieingf t he heat-transfer
el enrent relative to a horizont al e in response to
t RECRPHHAPT COTPORRECHA KT T hwsgﬁgnﬁeéomﬂ){ﬁwﬂ component

conﬁgil‘?émtro' RéRGhe FRAbbMoAD AR ARGHE f¥fm {h@%rﬁ%ﬁ*tldﬂ SNBE Rbusing to the
lement relative to a horizontal plane in response to

second nertwingd dic haukimgsodi thyi atdeast onehef aamgdsercard temperature of the first

portiorr{oogltﬁyﬂnnxgurg 18 1tngr%a£e|dow rate are coordinated.

65. The apparatus of claim 58, wherein the heat associated with the phase change of the
first portion of the mixture is sufficient to cause the change in the phase of the second portion

of the mixture at a substantially constant pressure.

66. A method comprising:

receiving a signal from a sensor disposed within a housing, the housing including a
boiler portion and a condenser portion, at least a portion of the boiler portion and at least a
portion of the condenser portion being defined by a heat-transfer element coupled to an
interior portion of the housing;

receiving a fluid at the boiler portion of the housing;
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moving the fluid from the boiler portion to the condenser portion such that energy
from the fluid is released at the condenser portion and transferred via the heat-transfer
element to the boiler portion; and

modifying a flow rate of the fluid in response to the signal such that a rate of a phase

change at the housing is changed.

67.  The method of claim 66, wherein the phase change is a first phase change from a
liquid phase to a gascous phase at the boiler portion, the modifying includes modifying such
that a rate of a second phase change from the gaseous phase to the liquid phase at the

condenser portion is changed.

68.  The method of claim 66, wherein the modifying includes modifying such that a rate

of heat transfer via the heat-transfer element is changed.

69. The method of claim 66, wherein the energy is latent energy, the moving includes

moving such that at least one of a temperature or a pressure of the fluid is increased.

70.  The method of claim 66, further comprising:
modifying an angle of the heat-transfer element relative to a horizontal plane in

response to the signal.

71. The method of claim 66, further comprising:
modifying an angle of the heat-transfer element relative to a horizontal plane in
response to the signal, the modifying of the angle and the modifying of the flow rate are

coordinated.
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