"0 9 DEC 2004 METHOD AND APPARATUS FOR ENHANCI NG PONER OUTPUT AND EFFICIENCY
OF COMBUSTI ON TURBI NES BACKGROUND OF THE | NVENTI ON Fi el d of b Dgﬁv |on
This invention relates generally to inproving output and ef

conbustion engi nes and, nore particularly, to cooling inlet air to
conbustion turbines. Description of the Background Internal conbustion

engi nes, including gas turbine engines, also known as conbustion turbines,
are nmeans of convertlng fuel such as natural gas, 0|I or other liquid or
gaseous fuels to eMEID il RATUS B H AN E E useful power
out put. The avai DEHIPETH AN IHENG A ] ¥ gi nes, however,
typically dimnishes with r|S|ng |nIet air tenperature Typ cal conbustion
turbi nes,. whose power output |s defined as 10096at 15 C (59 F) are Berated
to apprOX|nater 85% pownks i 3t LNV ! to 100
OF. Conversely, cooling in the |nIet air to 40 to 50 OF results in an
I ncreased rating of approximately 105% power output. Accordingly, it is of

i nterest, and has been put into practice, to cool the inlet air to
conbus&EMEIQAQinEESTlEMEBthBtines of hot anbient air tenperatures, to

I ncrease the power  output. in particular, inlet air cooling is advantageous
during periods wWHBRLENBRERRLAPR FEABEES aﬁégr&rlémt@ IRE QT N DERY bRy

anG efficiency of combustion engines and, more partlcularly,

to cooling inlet air to combustion turbines.

escripti Back

Internal combustion engines, including gas turbine
engines; also known as combustion turbines, are means of
converting fuel such as natural gas, oil, or other liquid or
gaseocus fuels to electrical, mechanical 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 is defined as 100% at 15 C (59 °F) are derated to
approximately 85% power cutput 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 particular, inlet air cooling is advantageous

during periods when ambient air temperatures are high and




concurrently the demand for, and the value of, power output is high. Anpbng
the several nethods that have been traditionally used for Cﬁggugétﬁg %nlet
air cooling are the follow ng, each with inherent Iimtatio ﬂ

Al though quite lowin unit capital cost, that is, capital cost per unit of
I ncrenmental power output evaporative cooling can only cool the air to a

t t Ther ef t hi t hod
nas” - aur R PEREPERY, S Uehnd R0ty ShcT R LT pbie Ak anBoMER CutFet el |y

on hot,x d days when it is nost needed. Absorption cooling is able to be
power ed heat recovered fromthe conbustion turbine exhaust, however,
this nmethod has relatively high unit capital cost and sone Ilnitations on

how | ow a tenperature can be achi eved, for exanple approxi mately upper 40s
to 50 F air, due- to absorption chiller operation in the | ower 40s.
Al t hough mechani cal refrigeration has no tenperature |imtations, it has

| at |y high [P efelN C I third of th
rﬁc?elm\;ﬁt Zu 'anbﬂg’{n:b %a turbl ne o%?q%trlég&%a%@%roug V\%?Oggnsulmr)t [ gn vvh:n
oper al ifch &r DERANGY $R £ Todntifle Rl 5 é'&%‘g%g%%ng ggg;agggg nergy

storage offsets the” parasitic pomer 0868 lon to

of f - peale] NG gs. eWbBN waARS QYHElR 'l?m‘ll%tit% 44 ghgqunit capital

cost dramati cal y. It has, however, a tenpera
Although quite low in unit capltal cost, that is,

capital cost per unit of incremental power output, evaporative
cooling can only cool the air to a temperature near the
ambient wet bulb temperature. Therefore, this method has
quite limited value in terms of power output enhancement,
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.

L 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.

o 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



0 9 DEC 2004 cooling the air, which is not |ower than m ddle to upper 40s
OF, due to the tenmperature linit of chilled water storagel@nh8EC 20f4set by

t he poi nt of maxi num water density, 4.1 Cor 39.4 OF. Also, the storage
tank volume requirenents are large. Although ice thermal energy storage can
achieve |lower air tenperatures, for exanple upper 30s to 40 OF, it is nore
conpl ex A t t i I L r rage. lc t hermal _ene

storage can 1a i%%fl% g?gét ?Pq?yn%%gtn%%tolﬁ%fn%ga%dglp(ﬁ?l%nﬁan‘d%ﬂ%ﬁt‘,Eg%ut t he

ncrenenkal o R VEESUSTERtLLade YaLAE IR SIENM o) o0 AGRLE ALap Ve

hi gh capital cost. Insta lons typically e oy we

har vest er, ' I , | t4 i I f.hat ar S e,as the
farvest ok &8 P! 6RY pEal] Wbt AL AL 18 @oofaggegss e
achi eve @ npansg, ofthe 0ot bd Oggﬂﬁtb%ﬁuhHrTéa3$meﬁhé§raéé)fﬁg per at ur e
level as cold, or colder than, I's practical en using 1'ce hal energy
storage, yet w th Ahenshgpl it ¥ A10W ey %:aﬁi&é&ﬁ ?%&gl gh the

conventional chilled watéer therngl ener gy ébgrage. woul d be

desi rabhieniey aeli eVemperBRUT R, roRdeaidigidapaesiiyasiogage vl we

requirenent associated wth the conventional wat er and ice

energy nir® adsmpyekeghid EBEECYStBanTHE HNMENEONAGO dghde i t1ks an

obj ect of the present invention to provide a nethod and an apparatus for
| nprovi thermal energy storage can achieve greater combustion turbine

output enhancement, but the incremental output versus chilled
water thermal energy storage is at a very high capital cost.

Installations typically employ weekly-cycle ice harvester

technology, resulting in storage tanks that are as large as

Thus, it would be desirable to achieve a means of
cooling combustion turbine inlet air to a temperature level as
cold, or colder than, is practical when using ice thermal
energy storage, yet with the simplicity and low unit cost
associated with the conventional chilled water thermal energy
storage. Alsb, it would be desirable to achieve a means of
reducing the excessive storage volume requirement associated
with the conventional chilled water and ice thermal energy

storage systems.

OBJECT OF THE I I
Accordingly, it is an object of the present
invention to provide a method and an apparatus for improving

and enhancing the power output and efficiency of combustion




and enhancing the power output and efficiency of conmbustion O 9 DEC 2004
turbi ne engi nes that can elimnate the above-noted defects bnﬁ ent in the
prior art. Another object of this invention is to provide J% ﬁéﬂﬁﬂ%d

met hod and apparatus for cooling inlet air to a conbustion turbine by using
chilled fluid thermal energy storage. It is a further object of this

I nvent i GRkei ik OM4 0 Iale Ir. 1Q a . gonmbystion turbine using chilled
fluid thern&?éeﬁggggegtgbggecgh %ﬁﬁghq%%§(ﬁhqléhPWQTﬁQF¢§ @afagtsous

sol uti onirHexers! in BHehpyogodi-wm chloride an calcium chloride, According
to one aspect of the pregent i nvention, an inproved system and nethod for

cooling the inlet gahbtlbracheRRPUSE QR LUl qr_ot.her_internal conbustion
engines is provided, in mhiéhE?hé%wgﬁlgnégégngéyhdé;§§§ﬂ§ﬁ?Y% @nployed

using u roviadl methbar snfh | r the peak inlet air cooling
| oad, ME?EL operate during rgﬁg??egﬁgaké%gfﬁgﬁgf¥l ﬁ%??dﬁ% 0 charge a

stratif icethbustrion ©RehIHeShP A98ngSERG hah kg ip turn di scharged and
used to cool the inlet air guringgreﬁggg§g E}F%? 5§%¥ﬂ§;iQRﬁfgﬁhe
present sitorarfs.on s an i nprovenment over other conbustion turbine inlet air

cooling systems in that it enploys a thermally stratified system but not
one storing essentitaliy PUEErvBELr oBSetd BEeth‘i@Sgn%h@i%%m(:%mp'roor{;aidgh' 'l ed

wat er thermal energy storage
cooled inlet air to a combustion turbine using chilled f£luid
thermal energy storage in which the chilled fluid is an
agqueous sclution of a salt, such as sodium chloride an calcium

chloride,

. According to one aspect of the present invention, an
improved system and m or cooling the inlet air of a
combustion turbine or other internal combustion engines is
provided, in which thermal energy storage system is employed
using undersized chillers that is, smaller than the peak inlet
air cooling load, which cperate during relatively lengthy off-
peak periods to charge a stratified thermal energy storage
system that is in turn discharged and used to cool the inlet
air during relative brief peak periods. The present-invention
is an improvement over other combustion turbine inlet air
cooling systems in that it employs a thermally stratified
system, but not ome 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.



systens. Thus, the inherent 4.1 C (39.4 F) tenperature limt is avoided by
the present invention, through the use of a thermally Stratlééf t or age
fluid with characteristics appropriate to | ower tenperat@r% dlW% i cati on.
0 9 DEC 200'1 Cooling can be acconplished in charging and discharging
storage at tenperatures | ow enough to produce conbustion turbine inlet air

as cold as, or everosPifg’chhabe aé@@ﬁglfﬁﬁébaﬂxeck Qg]lméeag{hernm energy

storage systens, thus naxim zing conbustion turbine put

enhanceagghhgﬂyjh%|gﬁ5§ég@téy Eéﬁp@fﬁéﬁPESITSQH hBﬂ at|o§%d&§4%melom1unlt

preserving the ative sinplicity of design an

capi t al copbustsitaritiasting tinlde £Ppvest tonal ashi bie te ener gy
storage, while avoiding the relative conpl ex?t #n§F%EC|ency, rf%h}*ﬂgher

unit caphbsle eaaiilfblsetrémel sl tranngy éﬁeﬁggesasﬁ €0 5Bl 3 t?ﬁulsower
supply tenperature in storage results in a ger ure differentia

wi thin sesiadeimndotiusion uSibhe epodzefsC,ssﬁﬁesepﬁaﬁg%@% VOMUE y

requirenent. In fact, the storage volume wll typica sign

r educedifrpomtamatl yr ehid reck dwntei ihesnt fen o8y esbi Qﬂﬁhecgﬁ:lek‘é%v rt er mal
energy storage approach or the weekly ice thermal storage approach | EF

DESCRI PFeDatOFeTidE mpR MHNGS ot gidsidms @@y@@mﬂi@ﬁraﬁaothénlwb%' rfent of
the present invention shomnng a conbustion turbine and
capital cost associated with the conventional ChlllEd water
thermal energy storage, 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
significant}y reduced from that required by either the

conventional chilled water thermal energy storage approach or

the weekly ice thermal storage approach.

I D N
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.




stratified chilled fluid thermal energy storage tank; and Fig 2. is an

el evational view in partial cross section of the stratified chilled fluid
thermal energy storage tank used in the systemof Fig. 1. qhgwgﬁg~ f, q4
DETAI LED DESCRI PTI ON OF PREFFERRED EMBODI MENTS I n the enbog &
present invention shown in Fig. 1, two conbustion turbine assenblies 10 and
12 are shown, each respectively including an inlet air cooler 14, 16, a
fuel inlet 18, 20, an exhaust 22, 24, and each being nechanically
connected to an electrical generator 26, 28. The turbines thenselves are
shown generally at 30, 32. Each air cooler 14, 16, operates as a heat
exchanger and enploys a respective coil or the like 34, 36 that is
connected to a source of cooled fluid. Mre speC|f|caIIy, the outlets of
coils 3BETILHA R -Oﬁhb@U@hE : % Stratified chilled
fluid storage tank, shown genera {3iid inlets to the

coils 34, 36 are cnmn@ﬁéeémbﬁdzhéﬁ stgatuifl illed fluid storage tank 40
via fluid line 42. In the schenath ggfaﬁgégﬁﬂt inye é#ﬁ?% ShOWRhaRdSs

represeBiga fll,uitthd |cﬁb’ﬂhl§i.hé1§:§éh08u91:!i#1ﬁga%fs%mﬁﬁq_léso 3 'ﬁ&%ﬁ#ﬁi@gﬁefgt Con

open ar r owhead represents the fluid |rect|o

times. &hehcoespegrttiordly i iheiuli npect e stratified
chilled fluid storage tyank 40%%12? %rﬁob“lﬁ(]ieg taﬁ'% ?%SFL 1 ]g'%' & orugd by a

pair ofinﬂbtléd,fDMAjanngxhéﬂstazgglgg,4gndaggchlBbqng %%ékanlcally

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. wore 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 fluig storage tank 40 via fluid 1line
42. 1In the schematic diagram of Fig. 1, solid arrowheads
represent a fluid flow direction during off-peak operation
times and an open arrowheagd 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
pair 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 bumps 44 to the cooling coils

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




Thus, briefly stated, chilled fluid that has been previously stored in the

stratified chilled fluid storage tank 40 is fed via vaIveu@f[R%pzpwp punps
44 to the cooling coils 34, 36 via line 42 and the warnmed fluid after

havi ng passed 0 9 DEC 2004 through the inlet air cooling coils 34, 36 is
returned to the stratified chilled fluid storage tank 40 through fluid |ine

38. The tlard@ghf thHied il &d Wid |4 i so_ returned for recooling to the
original source of the coolg%sﬁéﬁi, gvéh{iﬁi%gsi%ﬁi+$e¥e%u§ﬂed5000the known

ki nd, t et £d@ai £hafl ]l eramfilgi s, 52.and fluid |line 54. The out put
of the chiller plant 50 is fegl'c%jr#oug@éf R 14 BRougl £hwid B8neo i ne

48 and, 38ence, to the stratified chilled fluid tank 40 where the thernal
energy is stored. At that tinme, valve 46 is closed so that the chilled

fluid flows into tEh& #Aried £31,.Q : .npt.ed ahgve, the solid arrowheads
represent fluid flow during off-gga F@%@gelfﬁﬁsgﬁbdﬁlﬂ}%ﬁfr?ﬁﬁmn¢ﬁnes

chi | | edfbruiréamsi ixegster eHei BriRenkhe ner.gy,storage tank . 40. On the
ot her hand, during peak operatio% P%Eeégagg% ?gp @?é qg/ﬁﬁkiéolid

arr owhewtidcht es chidh+tlétuplahtons okr tank A40.and i s punped by punps
44 through the coils 34, 36 and theﬁceQEE%E%Poﬁgﬁg's 3ﬁ£ﬁ§ha§ﬂpaﬂF ghe
strati f watmelfilviiel fumpsl Sposaagesianl $0,LScar ephgsented in Fig. 2 and is of
t he kind generally described InkSsel PIhR gu%pUt © %he

chiller plant 50 is fed through fluid line 56 and valve 58 to

line 48 and, hence, to the stratified chilled fiuid tank 40

where the thexrmal energy is stored. At that time, valve 46 is

closed sco that the chilled fluig flows into tank 40 for
storage.
As noted ahove, the s0ligd 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 £luid storage tank 40 is
represented in Fig. 2 and is of the king generally described
in U.S. Patents 5,465,585, and 5,655, 377 assigned to the
assignee hereof and whose disclosures are incorporated hereisn”
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 €nergy storage system is the

Stratification of the fluid into layers of different

respective temperatures. This ig accomplished by using radial



in US. Patents 5,465, 585; and 5, 655,377 assigned to the assignee hereof
and whose di sclosures are incorporated herein by reference. Such a storage
tank 40 can be quite large, on the order of 127 feet in di aﬂ'rﬁt BECamng 90
feet high. A feature of this kind of thermal energy storage systemis the
stratification of the fluid into layers of different respective

t enper aju S o C i using.radial -7 0.9 DEC 20 diffuser

pl g’? es?agggrﬁgseg@(? %é’aclg%%éeggﬁgsay‘f’ﬁeat ﬂbagﬁdgg af| khe &epaEndha@ bot t om
of the 64 i i r e 0 ho L l,ternativle ed to
ot event PhESEna2o At fife thattiaf of Vit SPhaR banp ohabipes SLARRGIGh Lhe system
descri b, t BraU. Palieiis & 4 . 55, 377 di scl oses addi ng sodi um
nitri teggﬁgersnéd?l?r% %f’]i trat és %t%%g%%?lgﬁv%ﬁ?aoﬁonﬁ?egﬁf‘ér H’é—ﬁl\%a Pienpl oy
other £hai @3vilar %ﬁmcéééfé{ﬂoy e@%ﬁ%ﬁggt i nvention can enploy an

aqueous sol ution containing:..sodlu calcium chloride, both sodium

chloride and cal chafHiIdY | S| te, jpotassiumfornate,
potassiumnitrite, et hylgeHne&g? yco orcl'hu'pgf%’p{yliée‘%el I@C%r . ﬁﬁE?BFSaSSGIGLﬁfi on of
agqueouss @SB, 8581, 33T I IS ATETOIN £ E{%ﬁne@l ed. _Lastly. either
natural or synthetic seawater coul d&bﬂ?u%s%d as ef%-'%iﬁn nsPﬁéug'ystem, of
t he pr&‘&f@i‘atéyeﬂhéopre's%ﬂﬁﬁ.rﬂ@iﬁgfrrﬁHél - rEE.Sn Ve el gnt cent
aqueous sol ution has been found to provi eaé%ﬁ)van%%g‘é%%% ?‘BB%P%’SBE er
fluids. More specifically, the present invention can employ
an aqueous solution containing: sodium chloride, calcium
chloride, both sodium chloride and calcium chloride, potassium
acetate, potassium formate, potassium nitrite, ethylene-glycol
or propylene glyccl. Also, a solution of agueous ammonia or
anhydrous ammonia could be employed. Lastly, either natural
or synthetic seawater could be used as the f£luid 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.



0 9 DEC 2094 WHAT IS CLAIMED IS 1. A nethod for increasing power output of a

conbustion turbine, conprising the steps of: providing a co 70
turbine, a storage tank, and a separate refrigeration unit;ﬂgrgh#hgm%'fluid
other than plain water in the storage tank, in thermally stratified

storage; periodically refriger ortions of the fluid in the
refrigeration unit and providiagkﬁgggégéﬁﬂgg#gied fluid to the storage tank
at a tenperature below 4.1C (39.4F); and directing portions of the stored
fluid to a cooler associated with the conbustion turbine. 2. The nethod
according to claim1 in which the thermally stratified fluid is an aqueous

sol ution contaiini ng A sedhoM £ Aicdeas Sng Prverebhosu GO RdEBEbES i@mi m 1 in
which the thermally stratified fluid i s an agueous sol ution containing

cal ci um cHi'GREE, A°TBFHS 1hgt fBE SR @fng to claim 1 in which the thernally

stratified fluid ispadvaguegus SAbiist@BnCeoitRiid NG sRekAgs othmm cqori de and
calciumchloride. 5. The nmethod according to claim1 in which the thermally
stratified PFORERYS TGf&LOFTAR AR AN1&nd synt hetic

storing a fluid other than plain water in the
storage tank, in thermally stratified storage;

periodically refrigerating portions of the fluid in
the refrigeration unit and providing the refrigerated fluid to
the storage tank at a temperature below 4.1°C (39.4°F); and

directing portions of the stored fluid to a cooler

associated with the combustion turbine.

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

sodium chloride.

3. The method acceording to claim 1 in which the
thermally stratified fluid is an aqueocus solution containing

calcium chloride.

4. The method according to c¢laim 1 in which the
thermally stratified fluid is an aqueous solution containing

both sodium chleoride 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 sgstratified fluid is an aqueous solution containing

potassium acetate.




seawat er .

6. The nethod according to claim1 in which the
stratified fluid is an aqueous sol ution containing potassium acetate.

thermal |y
-9 0

9 DEC 2004 7. The nethod according to claim1 in which the( § REO @004y
stratified fluid is an aqueous solution containing potassiumformte. B.

The nethod according to claiml in which the
an aqueous sol Ution

thermally stratified fluid is

nt BERRPY 356PZLERIMER t FilRéT ot TRe WBLRRJ Hcor ding

to clai m kniebmihi¢hst heri diker malliy Ster ald fdgidukuidieisn agHeQUsiso!l ution

containing sodiumnitrate.

nitrite.

. 10. The method according to claim1 in which the
t her mal | y POFREBTER dPTMaGEd is an aqueous sol ution contai ni ng
11. The nmethod according to claim1 in which the

sodi um
thermal |y

stratified fluid is an aqueous solution containing both sodiumnitrate and
sodiumnitrite8-12. Thse Rethedl AcCording t'® cFArEN1 I n iwhi vhithe thehermal |y

stratifiednbhihthy SeePaBIURRAS 13 WULISON £ b ARG o18E IYh eRBRGA WGly 13- The

met hod accor di ng

toclaim1l in which the

thermally stratified flui'd is an

aqueous s®@CGRPSRIEHtEILSERg

9. The method according to <c¢laim 1 in which the
thermally stratified fluid is an agueous solution containing
sodium nitrate,

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

11. The method according to c¢laim 1 in which the
thermally stratified fluid is an agqueous solution containing
both sodium nitrate and sodium nitrite.

12. The wmethod according to c¢laim 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 1in which the
thermally stratified fluid is one of aquecus ammonia and
anhydrous ammonia.

15. An apparatus comprising:

a combustion turbine with an inlet air cooler;

a storage tank;
a refrigeration unit;

-10-




propyl ene-glycol. 14. The method according to claim1 in which the

thermally stratified fluid is one of aqueous ammoni a and anhydrous amoni a.
15. An apparatus conprising: a conbustion turbine with an i ﬂlgst[][e@ lzg[p'ool er;
a storage tank; a refrigeration unit; -10 0 9 DEC 2004 neans for storing a
fluid other than plain water in the stﬁra e tank, in ther,mallél stratified
storage; neans for PEPPSAECHI FEPTHIT idgdr R ngtdy tihets PARLENEALST iy in the
refri ger atthensuotdganthoi, Ovhdimgrnihe yr s raieriaiedeofdgd d to the storage tank
at a tenperature below 4.1C (39.40F);_and neans for directing portions of
the stored fluid to™ @R ifﬂ:Fe‘i‘e%iqdlféahérlfefl’:’G.‘-”eTﬁEl%%ﬁ%ﬂréEtlHFa‘égcﬁ}%ﬂ ng to
claim 15 whehrai inSghél réfdiRferatiof OB HRANPLHFESidy NORAL 1RFChg08Meq 17. The
apparatus accqrding to claim15 in which the fluid is an aqueous sol ution
cont ai ni nd1838i ur® cHi%ST | ECTage tiRekapphir ot uSCHBBERENTR) ©616Mai LS i n whi ch
the fl uidsieSaan) agppus sol ution containing cal ciumchloride. 19. The
apparatus according to claim15 in which the fluid is an aqueous sol ution
cont ai ni ng both sodi§rehfeEi derecting portions of the stored fluid to

the inlet air cooler.

16. The apparatus according to claim 15 wherein said

inlet air cooler comprises a heat exchanger.

17. The apparatus according to c¢laim 15 in which the

fluid is an aqueous solution containing sodium chloride.

18. The apparatus according to claim 15 in which the

fluid is an aqueous 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 aquecus sclution containing potassium acetate.

22. The apparatus according to claim 15 in which the

fluid is an aquecus seolution containing potassgium formate.

23. The apparatus according to claim 15 in which the

fluid is an agueous solution containing potassium nitrite.

24, The apparatus according to claim 15 in which the

fluid is an aqueous sclution containing scodium nitrate.

-11-




and cal cium chloride. 20. The apparatus according to claim 15 in which the
fluid is one of natural and synthetic seawater. 21. The apparatus according
to claim15 in which the fluid is an aqueous sol ution cont ai{B]ignBEﬁOZMSSi um
acetate. 22. The apparatus according to claim15 in which the fluid is an
aqueous sol ution containing potassiumformate. 23, The apparatus accordi ng
to claim15 in34khi cHeheAPHATALtYS| SCERTAIRBOLE §ORLTI dA donthiStnd 5ot assi um
nitrite. 244idhes apalldssassidicnd cbRt £1ing beditmWhitghtkhe fluid is an
aqueous solution containing sodiumnitrate. -11 0 9 DEC 2004 25, The
apparatus according to claim15 in which the fluid is an aqueous sol ution
cont ai ni ng sodiz¢m Nitiel t&HpadBeudN@c’BPAIR] Usoactidi A9 i@ GiAIR ke N Whi ch
the fluid_is an aqueous solution containing both sodiumnitrate and sodium
nitrite. ZAuithdsapiiar ATURPUC cHIItAENt FOBFALIMNS PRCnPeRiYhenitralied i s an
aqueous sql it L9R: GRHidAag et hyl ene-glycol. 28. The apparatus according to
claim15 in which the fluid is an aqueous sol ution containing

propyl ene-gl ycol. 29. The apparatus according to claim15 in which the

fluid is one of,;aquequs 4PMAkAsaNLBREYS OLS RTHPAI @5 in which the

fluid is an aqueous solution containing ethylene-glycol.

28. The apparatus according to claim 15 in which the

fluid is an aqueous sclution containing propylene-glycol.

29. The apparatus according to claim 15 in which the

fluid is one of aqueous ammonia and anhydrous ammonia.




