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ENHANCI NG PONER QUTPUT AND EFFI Cl ENCY OF COVBUSTI ON TURBI NES BACKGROUND

Fi el d of wheibswmention This invention relates generally tedmpmonimg out put
and efficiency of conbustion engines and, nore particularly, to cooling
inlet air to conmbustion turbines. Description of the Background Internal
conbustion engi nes, including gas turbine engi nes, al so known as
conbustion turbines, are neans of converting fuel such as natural gas, oil,
or other liquid orMgas £ARATEISe FIOR| ¢ M HARBR and/ or, ot her

CrIH A NI (

forns of useful QO NP 1 BB ih ICOMB IR nt er nal
conbusti on engi nes, however, inlet air
tenperature. Typical conbu is defined as

100% at 15 C (59 F) are @ SE G b o na 58 power ou i nl et
air tenperatures of 90 to 100 F. Conversely, cooling in the ium%mm@mm@@@m%
to 50 F results in an increased rating of approximately 105% power |
Accordingly, it .i.s of interest, and has been put into practice, t¢*&8ol the
inl et §£25¥%r%£ﬁﬁﬁﬁﬁi4§$¥pﬁ¥§?nes, during times of hot anbient air
tenperatures, to j.,ncrease the power_output. In-parficular, inlet air
cooling is advanfgﬁg%ugg%ﬁﬁ§h%gh%?|% Sm%%ﬂeﬁﬁ%? nanFWPFSH%BPaPH$BEtare
high a Q. /9 I - c t e, d for,
26,3 ef\él%l, : o’me‘ﬁ] 23 rﬁiﬁpu élé@x}ﬂ%%}n%m&% uhb£8 Mrf;'frér%?ﬁgg

and the value o r ou ng the sévera "t hat

have been tJadifd onaldy ased b okomombusthopuipigbsai r cooling are the

foll ow ng, each th inherent limtations, as noted. Although quite lowin
unit capital cost, that is, capital cost per unit of increnental power

out put, evaporative cooling can only cool the air to a tenperature near the
anbi enpasety ipd dord wackdheumedore, this method has quite limted
value in terns of power output enhancenent, especially on hot, hum d days
when it is nost negdachalAbsonipisoiotoshgigess abtduddngegpewenetibg heat
recovered fromthe conbustion turbine exhaust, however, this nmethod has

rel ati welginggh akiq keein as covibugidieoneuthbriieat i ane vaanswofow a
tenperature can be achi eved, for exanple apprpxinatelg upper 40s to 50 F
air, dEeNVELLSW piush U (&5 BpEiERl oBefn ohe | 8HePthes. lATVREuGH

mechani cal refrjigeration has np tenperatur
gaseous fé% s to electrf%alrmaeghanfﬁal and/or other forms of

useful power output. The available power output of internal
combustion engines, however, typically diminishes with rising
inlet air temperature. Typical combustion turbines, whose
power output i1s defined as 100% at 15 C (59 °F) are derated to
approximately 85% power output at inlet air temperatures of 90
to 100 °F. Conversely, cooling in the inlet air to 40 to 50 °F
results in an increased rating of approximately 105% power
output. Accordingly, it is of interest, and has been put into
practice, to cool the inlet air to combustion turbines, during
times of hot ambient air temperatures, to increase the power
output. In particulaxr, inlet air cooling is advantageous

during periods when ambient air temperatures are high and
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limtations, it has relatively high unit capital cost and consunmes roughly
one third of the increnental conbustion turbine output in parastic power
consunpt ivomoyens operating to produce 40 to 50 F inlet aircT/usthisibed wat er
thermal energy storage offsets the parasitic power |osses of nechani cal
refrigeration to of f-peak periods, when energy value is low Also) it cuts
unit capi r ti . h h,..a tenmperature limt, for
U2 CRRiilefenta 0L BE WeRent £by, "B FRMEYR NG o TRENEN St i

t han nﬁg%#§.to upper 40s F, due to the tenperature limt of chilled water
st orage at is set by the point of maxi mumwater density, 4.1 Cor 39.4 F.
Al so) the storage tank volune requirenents axe |arge. Al though ice thernal

. energy storage can achieve |ower air tenperatures, for exanple upper 30s to
40 F, it is mare conplex and costly than is chilled water storage. Ice
thermal . energy storage can achi eve greater conbustion turbine out put

- enhancenent, but Alengnthenestrakaduiptihoder shatchiakeetheast er t hermal energy
storage is at a very high capital cost. Installations typically enploy
week! y-toyend i i ea bay vesedr fotrecbmblisgypnr éndeti adri mostldmageteartidse t hat are
as large as the daily cycle chilled water storage tanks. Thus, it woul d be
desi r abic tawiandhi evach wehhsivketenbolingtebabusti eis tatlgiche inlet air to a
tenperature |evel as cold, or colder than, is practical when using ice
thermal energy st®tblgeugheguptenleonelsi Hpitcicapibad camtunitthadasis,
associated with the conventional chilled water thermal energy storage,

Al so, i%2RiAH BeSEERFF ablelt 8L adRFEFBCRLARARSVEE PEFRNINg TP BaLEsSEs ve
storage valune requir ciated, with _the conventional chilled water

20 | QeI CEReP B ST BP hgEnGy BLENES o ERTBEFSCARG SOty (G Ti - THE
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especially on hot, humid days when it is most needed.

Absorption cooling is able to be powered by heat
recovered from the combustion turbine exhaust, however, this
method has relatively high unit capital cost and some
limitations on how low a temperature can be achieved, for
example approximately upper 40s to 50 °F air, due to
absorption chiller operation in the lower 40s.

Although mechanical refrigeration has no temperature
limitations, it has relatively high unit capital cost and
consumes roughly one third of the incremental combustion
turbine output in parastic power consumption when operating to
produce 40 to 50 °F inlet air.

Chilled water thermal energy storage offsets the
parasitic power losses of mechanical refrigeration to off-peak

periods, when energy value is low. Also, it cuts unit capital

cost dramatically. It has, however, a temperature limit for



Anot her object of this invention is to provide an |nprgyed met hod and
apparatus for cooling inlet air to a conbustlohctuﬁhtne by using chilled
fluid thermal energy storage. It is a further object of this invention to
provide cooled inlet air to a conbustion turbine u5|ng chllled fluid
thermal energy storage in which the chilled fluid éﬁe ®tjueous sol ution of
a salt, such as sodiumchloride an caIC|u55 gIbP| Accgég%ng to one
aspec; f the present invention, a hbmpﬁé d syst%' e od for cooling
the“?hret air of a conbust gntdwﬁFblne or ot hayel ernal nbusti on engi nes
is provided, in §G 1% mal ene%gabﬁlkﬁ ge syst nkKSBQ | oyed using

I

under si zed ghtl Sthat ig imshaPter than inlet air cooling | oad,
vvhtl I@tgoﬁ?Fate durlégat@-l‘—' |veI y Ieéllgtd:ejﬂ tfpeak per19ﬂ§€to charge a
Q% atified nerg‘}é?(sit“@ma‘@% systemt gtslér n turn d| scharged and
ysedas® Do the il during tel rief peakn eakni®89 ods. The present
vent| on |\.§ ary roveme of her co N &i Rt urbi ne, nket air cooling
s¥ % 1 hat |t gg@l%@% a therggkgy gtPatified smst“ém ut not one
oring esseﬁm a Py pure \Q@é@crala I's the clasg)wtt% conventi chilled
r piREr mal  ener sﬁ:)rtage syst t he |Qgeagﬁt 471 C (39.4 F)
terrperature Nt'n’i\? ges( avoi d qn:b;%’f- ‘ﬁgﬁpres aluevfeﬁtl on, thr & he use of a
thermal |y stratlfl \m‘e@rageflmg aracte‘?é tt@ﬂ propriate to
| ower tenper at REstratifj capaon®v e/ ¢? PCT/ | 1§ 531188112 Cool i ng

cam geeBc orrpl i sheﬁl icsE ar g| ng Cg}rl e §(’: rging sé Qfaag®fat” t enper at ures | ow
enough to & Conbust j ne |nIe abut®s” col d as oco%@en col der
thaqmnﬁhéée avai | bgeot?% |ce th ggheé rgy s éﬁg ?ens t hus

maxi m zin canﬁﬁgtlon t ur bisnengover out put esva @einportantly

t he ﬁh§§§%' i nve % tdoe% SO mhllel@ﬁﬁée?V|ng th? éehéF ve simplicity of
desi gn andt0@em§? on and t eot@ﬁ?unl L@hc &8s aSSOC|qg§§b\ﬁ5th t he
conveatFBhal chllle@ﬂwé r ther n@ﬁ%@‘stora ¥4 3% "avoi ding the
relative meMaﬁﬁ%yy |nef 1@y @3‘ and hi grtb t capital cost of ice

t her mavaeher gy stjggag?@%?sterrs ,%I saget Ff&l | ower s‘uppl y tenmperature in

st or age (&% q,ma@ 'n a Iar\’gl rature cﬁé eraditi al Wit ﬁesm%r%ge and,
thus, %3 smal | er { xpen5|vgt§£oﬁﬁﬁ% vol une gggaﬁ?e nt. IQTfaeﬁ t he
st orage veﬁgﬁhoﬁk typkéﬁhhy dpd ST gni f,i canl el ¥ 8duced fromd Rt reqU|red
by ei th&F the conyentlieo ch|I egew@a%ﬁ thernal eperyy torag Epproach or
t he meeké el&&&¥%ernal stgrage pproach QBkEFOD%SCRIPTI DRAW NGS
[

Fig Z a systemg(gﬂuégram of an eé'rtmﬁ-l nt of t s‘ecnt |nven Lon
showi ng a conbustion turbéﬂeb\aﬁthla strat 1esab%‘hhfsl ed fI ui eht:hé?mal ener gy

storage tank; and Ggu2t*Ts an ele aal’v“é?ta vi ew ypdar |aI crosxn gYon of
the system

the strati Ebe@i“@hl I'1ed f]uighnt: her mal ener gy ist drage tank yset™d
of Fig. 1. 5 or colder . s ce




1~4~0 (11/9Gr23 DETAI LED DESCRI PTI ON OF PREFFERRED EMBODI MENTS

PCT/USI| 1/181& In the enbodi nent of the present invention shown in Fig.
1., two owobust7zdn turbi ne assenblies 10 and 12 are shown PCEFAEN1/18162
respectively including an inlet air cooler 14, 16, a fuel inlet 18, 20, an
exhaust 22, 24, and each being nmechanically connected to an el ectri cal

gener at gf 06 e2éngm%st WHAlnes ot RATRAIMES aif %*Ha%gm?@'d el S0, 32.

Each air cooler 1Z, 16, operates as a heat exchanger and enpl oys a

respectiygeg6ht 9h the pbrker34rt36 that is connected to a source of cooled
fluid. Mre specifically, the outlets of coils 34, 36 are connected through

fluid line 38 to ansthati ibg@dcehiclel ethifd Uirdresitdraage & ank prshowie gemer al |y
.at 40, and the fluid inlets to the coils 34, 36 are connected to the
strati f iredrovel] mdthodi dnst epapgeatarsk f43 o ifing drliete 4% Hon 4 he
schematic diagramof Fig. 1, solid arrowheads represent a fluid flow

di r ect i opmigus £ hgnoturpeak byeustingn chiiddsdarfd udd denrmalr auweagy r epr esent s
the fluid flow direction during on-peak operation tines. The cooling coi
inlet |$herd2eis connected to the stratified chilled fluid storage tank 40

that provides the thermal energy stara eO%y a pair of chilled fluid_punps
44, a valve 46, ahd fFupdIMEkEExgoPTREE, ofr itdrisy vanddrehiq IRPYIdRd t hat

h b [ I d i h atifi .chilled flui, , Kk

s ege&;ﬁi%éi %3% B Eﬁe%Baﬁgﬁu%%&%E tt'wza%&ié i e a4 T ne
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ori gi nalps9uyge of the cooled fluid, which is a chiller plant 50 of a known
kind, through a pair of warmfluid punps 52 and fluid |ine 54. The out put

of the chiller plapto®8ihg tedohhr @!é?ytécft' wird thien@ e eitd ivajart 12h t oahi ne
48 and, hence, to the stratified chilled fluid tank 40 where the therm

ener gy i@pséeedsyAteinhand maehodalfve 4Goldng e$ed isd dthatidt leer chil | ed
fluid flows into tank 40 for storage. As noted above, the solid arrowheads
r epr esecomph st dohl bwrbdunengrobthpeak ntiemes] Horbustinmerofimepeaks ti nes
chilled fluid can be stored in the thermal energy storage tank 40. On the
ot her hpmavidedi ngnpehikcbpéheringd eheegy &% oregcesastet s temp lsuted
arrowheads, the chilled fluid flows fromthe tank 40 and_is punped by punps
PRAK 401ldthe

44 t hr O4HE Nenesrfized, chglaRyst hBAte LHacMed Late thegy dde pi'ss!
"stratified chilled fluid tank 4Q i t in Fig. 2 d i f
bl rEesarht g bbby BhaChCeRat e SR el 4B ° ©
assigned to the.a signee hereof a daﬁh%s% d%zplos res are iqgor orated
her ei n BY7F FBF 4aE, CSuEH2498( Br ShE C Ak S50 AT Y SHTEY A1GY,

2%h the

o der ehytédn by Sadiarmice mOdCHRLESt dholech Lertin thd hya i nd o
Ir ayer s o r dahiLngntel 88RO bY¢ekePREkALIES s FHeS AU I13RRth dokisi Ng

is an improvement over other combustion turbine inlet air

cooling systems in that it employs a thermally stratified

system, but not one storing essentially pure water as is the

case with conventional chilled water thermal energy storage

systems. Thus, the inherent 4.1 C (39.4 °F) temperature limit

is avoided by the present invention, through the use of a

thermally stratified storage fluid with characteristics

appropriate to lower temperature stratification.



T~ 01/91723 PCT/ USOL/ 181~2 diffuser plates, represented by a plate 60 at
the top and a plate 62 at the bottomof the tank 64. A pipe diffuser
system wnaiogdsomn, is alternativley used to prevent m xi nBCHUSONB162 ui ds of
different tenperatures. Although the systemdescribed in U S. Patents
5,465, 585) 5,655,377 discloses adding sodiumnitrite and sodiumnitrate,
the present inventiof gRy.ahtptnatiysby; eABLOYROASELY dag More
specifically, the present 1nvention can enploy an aqUeots sol ution

cont ai KL B0 A stbprhdeat C@éﬁ%é‘ﬁh&ﬂk@é' dew Bablghodibuprelsherd de and

cal cium chl oride,” potassium acetate, potassiumfornmate, potassiumnitrite,
et hyl engmh ol o t RFI9PNE DRl 8t YO . aAl 861d2aa80! bl efredl caquequEATONi a or
. anhydrous amoni a coul d be enployed. Lastly, either natural or synthetic
seawat eth el ghrdel atsed asomhecé | thdrinalt bresyst enpahgeheyvistesent tnvent i on.
In the above fornulations, a 5-7 wei ght percent aqueous sol ution has been
found theashimeld ey ackelon sgeonstuesithe spowgr ouVpu® kehhAATZE@MMMHAT M eCL Al MED
IS PCT/USII1/181 G Z. A nethod for increasing power output of a conbustion
t ur bi nedmponELslngthtepseepst otnvenbipngdacs| gpdvwbiher Priggs IWaer Ll or ed
inthermally stratified storage; storing the fluid so that the cooler,
denser raimdlive | sdimpiscEEyred @?SbSFeﬁﬁgrQP@FétB@Poﬂﬁ@.Eh@ oy amit and
using the stored fluid to,cool the inlet air to,the C%EB tioon turbine,

t her ebyCamicrehsTRRLE t HeSpeiREeOurpbbl Fher eBRVEnsioRad QLSS ng to
claim1l.in jch the thermally strftified tluig i.s_a aqueous sol ution
cont ai rf | RTEHY oF FgEage, while avoiding the relative

complexity, inefficiency, and higher unit capital cost of ice
thermal energy storage systems.

Also, the lower supply temperature in storage
results in a larger temperature differential within storage
and, thus, in a smaller less expensive storage volume
requirement. In fact, the storage volume will typically be
significantly reduced from that required by either the
conventional chilled water thermal energy storage approach or

the weekly ice thermal storage approach.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig 1. is a system diagram of an embodiment of the
present invention showing a combustion turbine and a
stratified chilled fluid thermal energy storage tank; and

Fig 2. is an elevational view in partial cross
section of the stratified chilled fluid thermal energy storage

tank used in the system of Fig. 1.



3. The method according to claim1 in which the thermally stratified fluid

I S an aqueous solution containing calciumchloride. 4. The nmethod accordi ng

to clai mwloomvarkd ch the thermally stratified fluid is an &GUasus1863 uti on

cont ai ni ng both sodium chloride and cal ciumchloride. 5. The nethod

according to claim1 in which the thermally stratified fluid is one of

natural and synthetic seawater. 6. The nethod according to claim1l in which

the J thermally stratified fluid is an agueous sol ution containing

pot assium acetate. g V Ofl1/9C?23 PCT/US(11/181& 7. The net hod

according to claim1 in which the thermally stratified fluid is an agueous

sol ution containing potassiumformate. 8. The nethod according to claim1l

. in which the thermally stratlfled f|UId i s an aqueous sol ution containing
pot assiRDETALT fEON i . g B in which the

thermal |y stratlfled fluidis an aqueous solutlon cont ai ni ng sodi um

- nitrate. 10. The et hbe awvboddinggtt ofcltiienpreisenhiiclyemnitd arhexhmwi yin

stratified fluid is an aqueous sol ution contalnln%
Fig. 1, two combustion turbine assemblies 10 and 12 are shown,

each respectively including an inlet air coolexr 14, 16, a fuel
inlet 18, 20, an exhaust 22, 24, and each being mechanically
connected to an electrical generator 26, 28. The turbines
themselves are shown generally at 30, 32.

Each air cooler 14, 16, operates as a heat exchanger
and employs a respective coil or the like 34, 36 that is
connected to a source of cooled fluid. More specifically, the
outlets of coils 34, 36 are connected through fluid line 38 to
a stratified chilled fluid storage tank, shown generally at
40, and the fluid inlets to the coils 34, 36 are connected to
the stratified chilled fluid storage tank 40 via fluid line
42. In the schematic diagram of Fig. 1, solid arrowheads
represent a fluid flow direction during off-peak operation
times and an open arrowhead represents the fluid flow
direction during on-peak operation times. The cooling coil
inlet line 42 is connected to the stratified chilled fluid
storage tank 40 that provides the thermal energy storage by a
pailr of chilled fluid pumps 44, a valve 46, and fluid line 48.

Thus, briefly stated, chilled fluid that has been
previously stored in the stratified chilled fluid storage tank
40 is fed via valve 46 and the pumps 44 to the cooling coils

34, 36 via line 42 and the warmed fluid after having passed



sodiumnitrite. 11. The nmethod according to claim1 in which the thermally
stratified fluid is an aqueous sol ution containing both sodiumnitrate and
sodi um nmoe bi/&7232. The met hod according to claim11 in whiPChl/ushegistser mal |y
stratified fluid is an aqueous sol ution coxitaining ethylene-glycol; 13.

The met hod according to claim1 in which the thernmally stratified fluid is

an agqueQlsy i WheNi£0BEakRikNEcBL9RY! 8881 6! Y80I 3544 sTherpethed raceyding to
claim1l1in ich the thermally strafified fiuid is one of agueous ammoni a

and anhytdroisst Pedoch 81148, £Anidppabebye €QHRN 151 BEroAgBOFIWSI QA Heur bi ne;
-10 WO II1/9C723 PCT/USQOL/ 181h2 a fluid storage tank for thermally
stratifised storage of a fluid in which cooler denser fluid is stored at a
tenperature below 4.1 C (39.4 F); a refrigeration unit for periodically
wi t hdrawi ng war neTh¢ esgruedsélhfidi dnf fbuwidnlippessr égi edsof regudnidii d
storage neans and for cooling and returning said fluid to a | ower region of
. sai d fligd rreyelyend abRk; thadoshginkét seenbesef ohheai coodel dguddi,t f or
periodically withdrawi ng cool er nmore dense fluid fromthe | ower region of
sai d f MiiiFIstiet ayechhhkeF oplastng0saf dafkupdnt bindel thipughapr pedrs&ifd
conbustion turbjne, and for r ntgg resultant warnmed f|UId to the upper
aﬁiUl the

regi on BT 1 ¥G (BHRE 0P 4g_0 line 54. The output of
chiller plant 50 is fed through £luid line 56 and valve 58 to

line 48 and, hence, to the stratified chilled fluid tank 40
where the thermal energy is stored. At that time, valve 46 is
closed so that the chilled fluid flows into tank 40 for
storage.

As noted above, the solid arrowheads represent fluid
flow during off-peak times. Thus, during off-peak times
chilled fluid can be stored in the thermal energy storage tank
40. On the other hand, during peak operation times, as
represented by the solid arrowheads, the chilled fluid flows
from the tank 40 and is pumped by pumps 44 through the coils
34, 36 and thence back to the storage tank 40.

The stratified chilled fluid storage tank 40 is
represented in Fig. 2 and is of the kind generally described
in U.S. Patents 5,465,585, and 5,655,377 assigned to the
assignee hereof and whose disclosures are incorporated herein’
by reference. Such a storage tank 40 can be quite large, on
the order of 127 feet in diameter and 90 feet high. A feature
of this kind of thermal energy storage system is the
stratification of the fluid into layers of different

respective temperatures. This is accomplished by using radial



16. The apparatus according to claim 15 wherein said inlet conbustion air
cooling unit conprises a heat exchanger. 17. The apparatus according to
claim 15 wombhseh the fluid is an aqueous sol ution contai MaPYUIOHR 1M
chloride. 18. The apparatus according to claim15 in which the fluid is an
aqueous sol ution containing calciumchloride. 19. The apparatus accordi ng

tsgdi(:lu%i %%g}l}sgg\l\g%?&cetaspg%#c Iég%%]e.@%?%%e%Lﬁaiﬁu@@azgéﬁi I ngb E)hcl aim

15 in whighet Be EhUicthd HR@OmPloMatny adara@ctqsyntﬁgaij;ce seardi &Ly 21. The
apparatus according to claim15 in which the fluid i's an aqueous sol ution

cont ai ngPgL AL agsiturhatet, aties altkrnakivi@yl LGS F¥H &8 I AB1&2-22. The
apparatus according to claim15 in which the fluid is an aqueous sol ution
cont ai nthg potads b ddrifatrent? embea-aappassat us according to claim 15 in
which the fluid is an agqueous solution containing potassiumnitrite. 24.

. The appar at us accaddihoggio tdleaigyst®n destmbadelrf Wi | Ratenzgueodss,
solution containing sodiumnitrate. 25. The apparatus according to claim 15
in whi ch8bhe5f FaBd 379 & sadee@ss aslind gediom alifimiEsandnsedivnte. 26.
The apparatus according to claim15 in which the fluid is an aqueous

sol ut i oRlEBAESI nthE BFERFSIEdilnyeatdon adh@ Senahively tmphay qileer
apparatus according to claim 15_L in which the fluid is an agueous sol ution

cont ai nf AY1eFhy| BRESFPESLE 28 Hhe H5pArRRN facdof PR o° 2t TR ASBY i n
thlch LhE L 0, R0usoue, SoLuLon cont ol BLORY! eyl yeol | 29, The
ond, S oy ITBILE ity U AL BRI B rniae potassiun. ) oo
} gi‘!ﬂf 2!3??15%?]6 g?]ggﬁlﬁé%]s‘i%}r{: 3eakedl, ¢ phe i e sl £ al &d) Fed S @b g1l ca
or propylene glycol. 2Also, a solution of agueous ammonia or
anhydrous ammonia could be employed. Lastly, either natural
or synthetic seawater could be used as the fluid in the system
of the present invention. In the above formulations, a 5-7

weight percent aqueous solution has been found to provide

advantageous results.
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ACx| | wmhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca]ca]ca]c
a] ca] ca] cwbaajeapca] ca] ca] ca] ca] ca]calca! ' 9?2@179: @AY kgxyrziupkfiasMp] ca] ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV]caV] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]c
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cal ca] ca] ca] ca]ca] ca] c”a] cfa]c”ha]cal calca]calca]calcalcalcal +& 'T (())))***
*bro++++++-" - - M dddsdrnedyY] {hend £ad gl gabed] e(iepaa] eal gal cal caj ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] calca]ca]lcalJca]calk///]/
OFOPO00@Bmbustion turbine, comprising the steps of:
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al ;gi :<:+;<E);<g;<<<<3:5:P@R@@@8'€®$'—:1‘%C? of Yusthi %P 413§ cipeafeales) capaapea) caj ca]

cal cal ca) sah calgal calcal cal cal oa) oal ozl cal ¢alcal cal cal gal ogl galeglggl car 1
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thereof.

2. The method according to claim 1 in which the
thermally stratified fluid is an aqueous solution containing
sodium chloride.

3. The method according to claim 1 in which the
thermally stratified fluid is an agqueous solution containing
calcium chloride.

4. The method according to claim 1 in which the
thermally stratified fluid is an aqueous solution containing
both sodium chloride and calcium chloride.

5. The method according to claim 1 in which the
thermally stratified fluid is one of natural and synthetic
seawater.

6. The method according to claim 1 in which the

thermally stratified fluid is an aqueous solution containing

potassium acetate.
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potassium formate.

8. The method according to claim 1 in which the
thermally stratified fluid is an aqueous solution containing
potassium nitrite.

9. The method according to claim 1 in which the
thermally stratified fluid is an aqueous solution containing
sodium nitrate.

10. The method according to claim 1 in which the
thermally stratified fluid is an aqueous solution containing
sodium nitrite.

11. The method according to claim 1 in which the
thermally stratified fluid is an aqueous solution containing
both sodium nitrate and sodium nitrite.

12. The method according to claim 1 in which the
thermally stratified fluid is an aqueous solution containing
ethylene-glycol;

13. The method according to claim 1 in which the
thermally stratified fluid is an aqueous solution containing
propylene-glycol

14. The method according to claim 1 in which the
thermally stratified fluid is one of aqueous ammonia and
anhydrous ammonia.

15. An apparatus comprising:

A combustion turbine;
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withdrawing warmer less dense fluid from an upper region of
said fluid storage means and for cooling and returning said
fluid to a lower region of said fluid storage tank; and
an inlet combustion air cooling unit for
periodically withdrawing cooler more dense fluid from the
lower region of said fluid storage tank for using said £luid
to cool inlet air to said combustion turbine, and for
returning resultant warmed f£luid to the upper region of said
fluid storage tank.

16. The apparatus according to claim 15 wherein
said inlet combustion air cooling unit comprises a heat
exchanger.

17. The apparatus according to claim 15 in which
the fluid is an agqueous solution containing sodium chloride.

18. The apparatus according to claim 15 in which
the fluid is an agueous solution containing calcium chloride.

19. The apparatus according to claim 15 in which
the fluid is an aqueous solution containing both sodium
chloride and calcium chloride.

20. The apparatus according to claim 15 in which
the fluid is one of natural and synthetic seawater.

21. The apparatus according to claim 15 in which

the fluid is an agueous solution containing potassium acetate.
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the fluid is an aqueous solution containing both sodium
nitrate and sodium nitrite.
27. The apparatus according to claim 15 in which
the fluid i1s an aqueous solution containing ethylene-glycol;
28. The apparatus according to claim 15 in which
the fluid is an aqueous solution containing propylene-glycol.
29. The apparatus according to claim 15 in which

the fluid is an agqueous ammonia and anhydrous ammonia.
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