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.., 
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"" . . . 

2. iU Salt Gradient (Nonconvective Salt Gradient Zone) ~~L~1 
.., .., I 

R11~D'U VI'U1U"l~~I~ 0.5-1.2 ~. ~'UaHriUnl"laanLL1JU ~,~ U~t 
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" II II .., 
.... til fill ... 

3. yj'UnnLnufl11~~a'Un'U~1~ (Bottom Convective Zone) ~1'S'W1~11~"la'U 
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n1~U~w~ltJHlL~~U"U ' ";11'l~L~~LLflm.J1~~1U~1)J1'H1Aa-l~I1Ua~ltJn~nu 
• 

", "I I .., 

~1~Lfl ua~u1~~7Unonflfl~1~~1)JLana~a~u1ua:LtJ~~LtJt~'lu1tJfl11)J1au 'lu~,~u~~ 
" ". " \I 

,~ '" ~ ..,.! f ~. ..,':.' 

il1~~L11~'1~~U Salt Gradient 'lua~~fl11~U1UUU~a~u1Lnail'lu'~flU";1ann11 
II' t.I " " 

n ~LL)J11U1 LnflDLU,~mM~nn11ui.t~~~n1' 
'" I" I I." 

~~1~1 (~~1L~fl11~U1UUU~a~U1a~a~) aULUil~)J1~1nn11L~~~~nu~,~1~~11)J . " 
" "''' "''' ,aU~1nU~~Uflfln~')J n11~11-llU Salt Gradient 'lua"~~~~~"~n1'~1fl11)J1DU'lU 
I' II '''' 

LLU1fl~ ~~fl11)J,aU~~~ru l1q~~1U!JU Salt Gradient 
""' 

'" IJ ..., 

lflnl~~L~~~n1,u1fl11)J,aUL";11iju 
, , " • • I II • • II • I 

~-N~in.J;)JUI; L~'1::U1~aW~ L~UQU1Ufl11)J,alMfl Ua~arnJ1~n1'~~~1~wi~)J 
" " 

" • • t " I"" "' 
tIil)J'l~1"~iflflU~11~~ L~UflflUfl11)J'l)UillMfI~1LLU,"~iWl1Jlt11fl ~7a L ;~Lfl11 ,,~,"~ . " 

tI" I" "" 
ifl11)J'DU" fl1~1~1~1ULUa"~~fl"~na11 fl11)J1l)U~1nUd~Uflfln~~nnnnLnUL1LUl~1 

. " 
"" I ",,,, " . .. " 

fl11)J1l)UnUft'::~~L'1ft1)J1'nu1LtJL~~1u~altJlfl ft'~Ud~a1~~~~~fl~flflL~~a~lu "il 
" " ." . . 

iWl11~1)J1'niun1' Lrnm"~a"'~~'l1Jf'l11)J,au'llJfl"1 ~CII::l1"~U--M L~UUU-lnJLLft~Uflfl~~ij'1f11 

"" "''' ~ ~ I .. 
1~~~,,~~ LuU ~.fl. 2445 ua~1~l~uauu~L~~"~'1~~la~1Ul~~a1~~;u l~il 

"" LnU~;~~1UUd~Uftft)J1L!J";1~'lufli1L1auua::a~ft1Hn11)J . . 
.. I I 

~1~1ft'::Uft~a1H~~L;~~1~~;~~LUaft'1Lila 'lu ~.fl. 2501 lfl~ 
8 9 ~ • " I I ., 

Tabor J lfl~L'~1n~1::Lan ~ iUHa~uin1,~~~~a1~':: Ua::~~1~UL~U~'::~U1fl 
" I 

na1~iuftU1~flaa~~1~ ~ Dead Sea 3 ft,::iU~1~ ~.~. 2501 ~~ 2509 
I" ""." ,," I' "' 

L;)JU'nUUaft'1LaAfl~LtJ1H)J1~~::i~ft,::uft~il~~lflft~n11fl1L~~1~iun1' 
" " • , • ." " ,," " \It 

u~ ll'hol1 UPlPlil)J1f11i ~1~'lun1'u~ lw-n 1~ 1nft'::Ud~a~~lfl~~n11fl ~, 'L ti~ 1~i Un1'U~ 
" """ ,., , " ." 

lww1~1nu1~ ~~lftin1~1'C111n1'U1ft'::Uftfl~a~~ltJi~u~1U1u ~ fl1~ LU~1~~ 
., 

a~'1 Laalft~mt~1-mq};B~a~ Lftn~'Il1l'4 
'" " "., 

LLa::Lfl L ;~n.rnM'N1n~,::iu~U1U1flaa" LtlU UClM1n11ftGJ Li~11)J'tnJ~1nn1'Ll\a~a~1 
~ • w ~. 

u 

VI 



I I 

Itl. OUU~ 1 ~~ 12 65 

2509 
• • '" ( ". II 

fi~I~~1u~~nnal~ ua:L1~L~~nfii~Lu ~.~. 2518 ~i~inq~nl~wwa~~IU~~Ln~;U 
I ",a" II" " __ 

-;nnnauJ~: Lt1f11~~~tl~nuiwLU ~. t'I. 2518 L~U~U)..na~~1 Ltla'1fl~~I-J~'::LL~~~I;;~tI!lUlfl 
• \J . " . . .., . . ~ 

'I .. ...... - .. L~ruLuua1 4 ~~: ~~:~a~~fl~~ Ein Bokek ~~ 7,500 ~1~I~L~'tl~!lI~ ~ Dead 
.. , IJ t.I 

'" "II t •• t.I 

Sea ~~~~~VU Organic Rankine Cycle Engine ~~anuL~;tl~niLUfll~1 ft1~I'n 
" " .". I "" t' .., 

~a~'ww1'1fl 35 n1a1~~~tlLUa~Ua:~lunia~'1wwl~~fl'fl 300 n1a1~~ Ua~!I~t~ft'1 .. . 
" .. I I I "II 

L~ania~~~I~~'~Uft~~I~~tI!lUlfl~U~LU~~I'I~n1aL~' ~~~I~I~n~ft~ l~I~~ftfl'fln~ .. . 
" " I t.J " t 

~~~ Tabor 'flL;~~I~'~U~~tll~~tlLUa~'ILaaU'~L~t'lflU ~ ~alt1U'~Lt1t'1 
" .. "' . 

n'~~iLUu1~'~nl~i~""~I~ft'::U~~tll~~I~~IU~I~ ~ L~U LU ~~ i~L~tI U~~LUtl aU 
, , , 

L~tI ~tl~L~1L~tI Ua~l1fll~Cy~~~r1""'llLmnl 2,5,6,9 ~~L;~LuU ~.~. 2517 Lfltl 
, """ . 

Nielsen ~ Ohio State University ua~'flUnl'~'I~ft'~Uft~lll~~~Ri~ ~ LU 

, 
2518 ~'~!lUlfl 170 ~1'I~L~' ~ New Mexico LU ~.t'I. 2518 ~1~!lUlfl 2000 ~1 

, , 
'I~L~' ~ Miamisburng, Ohio LU ~.t'I. 2502 ~~~!lUlfl 4000 ~1'I~L~1 ~ 

" " "' 
Chattagoona, Tennessee ~.~. 2525 LLa~LU!I~::,jLflUnI1~rn;lml~L~u'1u'1,m~:: 

• II I I 
.. .. ct 'l 

LUatlU~~I~~1U!ltl~ Salton Sea LU Southern California 

f' ... f' 

3) n1W':tln~L~~IU~1~LL~~~I~~tlLW1J Salt Gradient 
....;....;..;;.......;....;...--~--.;....;....-----'--------

I " • '" 1,1' " 
10-20 uu~~nia~~11~~~U~L~IUi~IL~~IUlfl~~'1~1uU'::~I~'~~:: 10-20 

. .... 

!I~~nla~ 

tilt , '" I • 
oCt ~ 0" ,... "" " ...... 

~~Ufl~~nn'~~1UILUR':: ~11~L~~I~!ltl~~~~nU~1::nu~~~1ft1::~~atl1~ 
,,, '- • u " 

II • III II 

~11~ 30-60 C tUtltlnunl,atlnLW1J~'::LLa::l1~lnlt'1!1tl~~nIUm"'~ L U L'l/f1 'H1UU1Juth:: 
.. \J 

~. 

" I II" "" 

~a"'~~IUml~'llul11fl~ Infj'~LLfj~t)I~~ULL1J1J Salt Gradient Ua1m'Hlui11.lL!l 
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u1~1~~ul~~u~nM1~a'~ ~~~.-

~ I I ~ I I ~ I 

n. Ltil~UU~~~~1~11~1auunL~;a~uu~ Organic(Rankine Cycle ~~~~,~ 
IJ I • "''', 

~1i~;a~LuU'~L~~aft'1La~1 n1,~a~1~11~~a1l~~11~,au~1n~1~uR~a1~~~ 
\J 

. " . "I I' 

~U1ffll~1mUIR~1,~a LU;ill n1UJ'1~1riU'~1JU~~~'ml1YI'" ti L~;a~UU~fl L !l~LL~~'~ L!l~ 
I' "' t I 

LLA -la ~fl ~L lbIa-n1tl\4Jm'1}, 1~' n~ 
• II "' ,. '" • 

n1,~~uLa~1~L~~lul~~u~~~1Ufl~n1'~1 ~-lL~tnfQM~~1flfu~~~1UMU~~v~'~L~~n;~~~ . .. .. 

'" • I II'" I 

Yl. L tl L~UU~~ ~~ 1~m1~,alM~-lL U'ULL~~ ~~~~~1UM~"nU~:: LLl1~ ~~~~~1U U~;~ 
\J 

• • tI '" • I ~ I 

Un~1Un1'~1~~R1Mn"~~tl~11~'auawMn~; ~~LtlULuaaRL~'La~,~nn1'1~~~~::U1 . . " 
" " " Gradient 'uL~ul'~~1uWanLn~aLWU;R~ti Salt • ,.,,, , I 

(Salt Refinery)4 ~1a~1~ a~ft1Mn1'~~tl~11~aU~~;BU ~ LtlU vflft1Mn"~ 
• • \J • \J 

~ ~ 

~R1Mn"~1M1'Lm~ L~~U • 
" f I IJ I..,.... II 

~. Ltl L~ULL~~~1~11~'ilUl1;"112JmJau'll1riUil1mW1U L 1tlU n1'L tl~1ULU • 
'" i'" I , " 

u~uq~'~uU,~l~tluunU'~L~~'luL~UUtlU ~'~LnftU,~1~nuu'~L~~LuL~,au~1nun • 
" t. "'..., II" 

~. Ltl L~uu~~~1~11~auLl1riU!I1J1un1'~;u~~ 1nu; L~~ (Desalination) 
"''' , I"" 

n1,'l~~1uu~~L~uU,~1H!lUL~~1~nuu'::L~~~1U~~'~~1n LtiU U'~L~~U~U~::1Uatln 

. ", ~ . 

R;l1,iru'::L~~'~~L'1~~L~u'~11lnHn~~a~R'~wA~a~~~~~nft;l11UH~::L~U 
I I tI II I , ." " 

Ul1~~1~11~,au'l~un~1Un1'ilftR1Mn"~ U~~ L~UUl1~~~ 1~11~iJUR;l1;U~fl~tml1 • 
""" II '" ...." l11aa1~~~LtlU~~~11~iJUU~~n'~~'ml1RiM;ua~R1Mn,,~,a~u'unt~ • , "'". . 

W~1'W1Yl;R'::UR~a1~~'uL~'~Unu;L1Wtl1~~::L~ 
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II I I ., .... 
~\bIl1~1' 
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II II ~ 

4. n1"1~"11~LLfl~fl1 L ihm1"1L 1'J~1\J'lla~~~~LL~-Ja1~ I:J 
~ •• ~ ~ ~ v 

a-Jfn.I'~nmM~1~~ ::"'1~~ ~ LL~~tJ1~~ 1:J~.n'l ~-J1\J' fl~tJ n1'S~fl~~ 1-JJI"1~~:: n1~ 
II II 

~"11-J Salt Gradient ;\J'\J~n n1"1flLLflLLfl::fl'l1Jfl'-J Salt Gradient LL~::n1"1\J1m1'-J 

3,6,9 

" . 

••• II I II • I " • 

~~'-J1naUn1"1~fl~"11~~1~~::~an1~L~an~~1U~JI~~~~::~~~aI:J1-J'-J1n"'~JIan1"1'llfl • • 

II • "' .., 

- Ln~U"'fl~~~::LnL\Jn1~fl1Ln\Jn1~'lltJ-J~~:: 
., II 1/ r I 

~\JLL'" -J"l ::1J1W11 fl;i L ~tl L,j\J\l\J1\J~~ 
II •• I '" -- ..,.... -. ... 

- U"l L 'X\MlM"l1U LYH)~fln1"l'llflLLfl:: LfIlflaUI:J1I:JfllJ • , 
... ... .... _.v _ .., 
flU~1~ Ln1::n~lIfl\Jfl L ~afll11'-JLL'tJ -JLL "l-JLL~::fI~"l1.J'lla -J~\J-J~ "1::: . " 

I I I I 
"....... " 0 __ ca 

U ~ L 10M '-JfI11'-J L '1~l.I11 L ~a~fln l' "l1Jn 1UJla L ~ClI:J"l1l1~'lltl-J~ 'i:: LL~:::~fln 1"1 "1:: 
II 

I I II' ~ 

- U; L 1Cl/mh1t'1~1n~Ufl::atJ-JLL~:::LU'~~::1.J~1~~'1.J",1f111~rn.J'm'l."nu~,:: • 
I II II " • .., 

- "'1~1'JtN1L~nu.,,~::~1f111'-J"laU~1n~'::H\J"1.J 

"" • I II 

Ln~U.,,~~~a~n1"l~~~~1U 
• • II "'., ...... "" -' '" ",. .. 

f'lClJ~rnKlI::."nfl11'-J1U 1-JfI "1 ~n'llflLLI:J~nldl tl~ 1Ifl1 nl"l::w "1 :::\J(}l.J • 
II II "" • • '" I t II 

"l~1W11fl;i~flaflI:J1nUfl::Lnuu1'~1:J ;~a1~Jltl~fl~\JL~'-J~fll:JU~~1~~nnU;~~a~~~ 
" • • 



68 
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n1~~flA,~a1~Luu~~~~1~fluluna~Lvu~u~~au~~~ LU~U~v~~UflUL~a~HU; . ~ 

, ~ 

Salt Gradient lna~1n~11~1~L~1~ 

II t.I" '" I "I ..., 

L~Ln~n1~UUfl1 ~v~~~~~a~~1'~1'~~1~L~~~1UU1~~~~~~~1~~~~nU'nL~1~~avnlu , 
I ~ 

~1~1~~~1~L~1~flfl~~'~ 
I • • , t. ~ 

TU11~~v~~,~a1~LvuiL~~~~~an~~;v,u11~~~L~~1~~~1~ ~~1'~1U~ 
~ ~ 

~, ~ 

n~R11~1vU~ruLi~1~,au~v~~1~~1~ ,," 

~ ~ 

~. n1'L;~1~~~'tUfl~n1'~~1~ Salt Gradient 
~ ~ ~ ~ t.I 

LU~'tU~~v1~~~ L'~v~n1'~11~~UU1Ln~v 2 
" ...., II I I '" .., ... -." .,-
tiUL~1UURv~U~1~~~~11~ , 

• • II II ..., t.I ." 

~U1LLUU L"'1n1.m~~lu~1l1ii.J LfiuR11~'mJUfltlU Sal t Gradient ~ LUU\lU1Um1~"jaU 

~ . "'. . 
~ 1nn1'f)mKJ,~~ifl11~v~~1U1LLt~~a ~'Un1U~U .., 

" 
'" 1111 .... 1.11.1 t" t.I 

lU~~~~11~'H)UnU~1~uuff'1~;Ulf)~ L~ Ln;aLtn.J1~~ L~~1~~~~nU~'~LL~1 
t", II '" ..... " t 

Ufl\J1~~~1V01U' flR11U1U1~tl~lULL~~R11~U1LLUU~ 1U1a~n1' LUn1'~1~~,n~ LnatlUU L ~v 
II ..... 1.1 .., 

Q 4Si _ • 

U1Ln~v~11~L~~U~1n~U 

til.... "" '" 

n1'~1u~~~1LnavL~~ulf1 
f II ,t 

~1nU~~-3Ln~ L~~~~~ LUUn1,a~"1mL~::"'U L 1~1n11 , 
~ ~ I 

lu Salt Gradient mtin1'~'1~U~~U 2 1n 1tiLL'nll~w~w~,t~U1f) 
.., 69 """ "'" " 

L~n'~LU-31U1~~ , 1tiU~11f11f1~u~~1LnatlL~~~~'~nuluu~u .., lU~t 5-6 L~ 
II..., I I 101 .", • '" ~ ~ ~ 

~ LJ.Il1 If)~L~l~L;~fl''~im11~u1LLuuua~n11llM L;~~luntl~u1 
.., ... .. 
~~~~"tl-3~1' 

I '" I..,,,.., t " t.I 

R1U'XlM1m1~U1LLUU~a~U1lnamLllfl~~UL~ L~~1~~~1~ LUn1' L~W~1~vU1 Lnaa L~1 
I I '" 

a1~a1~11~vf:IUUUW~~1f11~1~~ 
" 
". I '" t.I • I" 

n11~~~U~tl-3U1Lnaa~n1~~L~~~nu~uu1Ln~~Lfl~~luna~u1 
" 

'" I • " I • 

U1~f) ~~~11~U1UUUUv~~flUULa~ , 
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#' til' " 

~1~W~'::LL~ -Jtl1~?l~tJ'J1fl'l ~'Y 15!f1.ruu~::1 ~::fl1nm~::!l1 Lnu1tJ t1-Jim1,'rfinJ1 
I I ... " " .... ..... 1 10 

1fin1~~L'Hn11 Redistribution Method fl~ Zangrando 1~~!ln1~L~~1Ln~tl 
II'" I ,."" 11 11 {"" I I 

L!f~U ~11~U1UUUL~1~~tl~n1~'l~L~u~unnLnU~11~'tlU 
v C\ CI 

U1nnU~'~U~!ftl-J~11~ 

1/ "" II II I • 1.1 
.., '" v «$ • .-tI q 0 

~U1!ftl~!lU Salt Gradient ~~~~1nUU~-J~UU1~flLtJ1~'::~1U Diffuser L~tln'::~1UU1 
\J 

11'11 II 

'l~tltlnL~U'::U1U'lUUU1UtlU (flTU Diffuser 'lu,tJ~ 2) LU!lUU'~::11-J Diffuser L1 
\J\J \J 

" "" II 
•• I I II 

~?l1U~U.ruU~fl!ftl-J{unnLnu~11~'tlU (~itl?l1U~u~~::LUU~1u~1~~fltJtl~{u • , 
• II "", 1.1 "" t 

41 ... • ..,. ell ... • 

Salt Gradient) L~~1'~U1~flLtJ1~'::n~tl~ ~ un Diffuser !fU~1Utl?l'1L'1~tl~L~1 
\J 

" II t.I' II • II II 

!ftl-J tl~'1n1'~~tU!ftl-J~1u1'lu~,:: u1~~~LtJ1LtJ~1u Diffuser uU~::~~~UU1Ln~tl'lu 
\J \J 

'" til" II II I II 

l~~~;uLtJ'l~L~~1-Jfl~L~u~1nu ?l1 Diffuser ~::~~t~u~unu~1u1'lu~'::L~tlL'11fl 
\J \J 

II II I I 

fl11~U1tJtl~ti'U Salt Gradient "'1~11Ultl-Jn1'~tl~ n1' LtJ~UULL1Jfl~tJtl~fl11~U1LLUU 

" ... 

II II '" "" • 

mU1ID.J~flL~f1~L 1'lUTU~ 3 
\J 

" t.I II II II 

Diffuser UU tl1~~1Lruu~tlLUtl~~tlUntuL~ulu ~ lu~:: 5-10 !I~. nLfl 
I • • t '" 1.1 

~n~11~1~~~1U11~'::~~U"'~'lUuu1~~Ufl:: Salt Gradient LVUL~~L~unufl11~ntJtl-JU1 
" II t I 

IIIIlII ~ ".. -- It • III • Ln~tlLU~':: n~1n~U~~'::~1'~1f1L~'tl?ltl~n1'TU'1~ Salt Gradient LUTUtlUn~1 
\J \J 

• II • • I I "'" 

L~~~::~tl~LtJ;UUuU~~tl~'1n1'vn Diffuser 'l~~ L;~::'l~!lUOU1U Salt Gradient 
__ I II I 

~L~~u'n1WH1~!I~~1R?l' fl1fl11~1f1!1UtJtl~ Salt .Gradient ~::~tl-JL~ULtJ~1~L~tlUltJ 

I .., 
L~ p 

s 

z 

T 

os 
oz 

> 
(v+k

T
) (op/oT) (oT/oz) 

(wk ) (op/os) 
s 

I ... 
~ 0 .to L Um1~U1LLUUtJtl~U1 Ln~tl n.n./~ 

... ... ... 
3 

LVUfl11~LtJ~UtJtl-JU1Ln~tl n.n./~ 
... 

ell ... .. . 
fl11~n1fA1n~1U1 ~. 

... .. .., 
OOMmJ!Jtl~U1 Lnfltl k • \J ... 
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. " '" , " 
n1j~L~~~jn1~~a~ Salt Gradient LU~UH~1BO~n1jnRUL~1~an1~L~~L~ 

\I 

_ t " • I II 

n1~~~Ln~n1"7Un1U~1nn1~an1~~lu Salt Gradient L~Ln~n1j~~~U'~~11~U; 
I • I ." '" " 

Ln~f)~1~,::Mim11J.MU1LLUlJ~1~nU n1~1n Ln~n1'L' L~t1~'m1~n~:: Ln~n1'~~~U!ILl~; 

" n1~n1'L~lJOU1U~a~llJ Salt Gradient L~~LU 
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n1'~nlJ~'::~11~L~~U~a~Ln~a~1nn11~1a,:: nL~Ufi"~~~~~~1' 
I ..,. I .., '" " .., 
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• I. ", 
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\Jtln~1n1tiR1U~~ Salt Gradient fl·m~1')tl1~~\JLL~,)~~~,)~ L '~11 Rising 
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" . 
I..,' "" 
fl11~~1~lun17~71~u~~fl1Luun17 
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" 
• t.I • I II' '" " 
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