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gases. Waste heat present in the flue gases generated from the heat sources

other than that mentioned above can also be used for the production of high

purity water from sea / brackish water in large quantity.

BACKGROUND

Conventionally, good quality water from sea / brackish water is being
produced with known process of REVERSE OSMOSIS, MULTI STAGE
FLASH EVAPORATION or with the conventional EVAPORATION &
CONDENSATION method. All these above methods require huge quantity
of energy by way of electricity and / or thermal energy to evaporate /
separate water from brackish / sea water. The FGEPSC (FLARED, GAS
EXHAUST, PNEUMATIC, SATURATION AND CONDENSATION)

process and system envisages the effective utilization of the waste heat and
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It is further object of the present invention to conceptualize /demonstrate a
process and a system by which high purity water can be obtained by using
the waste heat in flue gas / exhaust gas / flared hydrocarbon gas / furnace

exhaust gas in combination with sea / brackish water.

It is still another object of the present invention to utilize the latent heat

released by the water vapors present in the flue gas during phase change.

It is also the object of the invention to extract / separate water already
present in the flue gas thus increasing the overall quantity of production of

high purity water generated.
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It is also the objective of the invention to use the flue gas / exhaust gas /
flared gas as a container to separate and hold water from sea / brackish
water, since the flue gas / exhaust gas / hydrocarbon flared gas are almost

immune to the corrosive and erosive nature of sea / brackish water.

It is also the objective of the invention to make the flue gas / exhaust gas /
flared hydrocarbon gas more amenable for selective separation of Carbon

dioxide gas present in it thus facilitating Carbon sequestration.
SUMMARY OF INVENTION

The FGEPSC (FLARED, GAS EXHAUST, PNEUMATIC, SATURATION
AND CONDENSATION) process and system incorporates extraction of

water from sea / brackish water using the sensible and latent heat present in
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latent heat present in flue gas / exhaust gases and which are normally
liberated / dissipated into the atmosphere, (like the exhaust gas generated by
a Natural gas fired turbine coupled to a Waste Heat Recovery Boiler, or flue
gas generated by a fossil fuel fired steam boiler / hot water generator, or
flared hydrocarbon gases or furnace exhaust gas) for the production of large
quantity of high purity water from brackish / sea water at very low
production cost, by maintaining a low operating cost and ensuring low initial

investment.
BRIEF DESCRIPTION

The FGEPSC (FLARED, GAS EXHAUST, PNEUMATIC, SATURATION
AND CONDENSATION) process and system envisages the effective and
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In another embodiment, typically a 50 MW Natural gas fired turbine,
generating electric power, around 200 Tons per hour of exhaust gas at
around 500 degree C will be generated. This extremely hot exhaust gas from
the gas turbine is routed to a waste heat recovery unit, to recover maximum
heat in the form of high-pressure steam or hot water. The hot exhaust gas at
around 115 degree Centigrade leaves the waste heat recovery unit and is
dissipated into the atmosphere as “waste heat” through a stack. It is
envisaged that by processing around 200 Tons per hour of this exhaust gas at
around 115 degree Centigrade in the present Process and System, about 400

Tons per hour of high purity water can be generated from seawater.

In yet another embodiment of the present invention, hot waste gasses also
termed as flared hydrocarbon gas (at around 1000 degree Centigrade) is

made to pass through equipment (E & S unit), evaporation and scrubbing
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about 900 Tons per Hour of high purity water can be generated from

seawater.

Higher the temperatures of HOT flue gas / exhaust gas more water can be
evaporated from seawater during direct scrubbing of the gases with
seawater. Coal fired thermal power plant flue gas will have higher
temperature (100 - 220 degree Centigrade) compared to Natural Gas fired
combined cycle thermal power plant (110 - 120 degree Centigrade), flared
hydro carbon gas and furnace exhaust temperature are very high (1000 -
1500 degree Centigrade).

Of the total quantity of high purity water that will be generated, more than
90% of the water will be of very high purity (typically water containing TDS
- Total Dissolved Solids of less than 5 ppm - Parts Per Million).
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evaporation and scrubbing unit, where sea / brackish water is sprayed into
the stream of hot flue gas / exhaust gas. Hot flue gas enters the unit through

inlet No. 2 and seawater is sprayed through several nozzles No. 1a.

Seven different unit operations sequentially, consecutively & simultaneously
take place inside this equipment (E & S unit)

o Al is the mixing zone where thorough mixing of sea / brackish water
and flue gas / exhaust gas is ensured by strategic placement of nozzles
and by fine atomized spraying of the sea / brackish water into the gas.

o A2 is the quenching zone where the temperature of the hot flue gas is
drastically lowered — from around 160°C to around 60°C in the case
of Coal fired thermal power plant; and from around 1200°C to around

70 °C in the case of waste gases from flare stack; and around 110°C
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The sea / brackish water now containing suspended particulate matters leave
the equipment (E & S unit) — Bvaporation and Scrubbing unit through outlet
No.: 3. The moisture laden flue gas passes through outlet No.: 4 sucked
through the induced draft blower B1 to enter the Single Effect Evaporative -
Condenser (SEEC unit). The number of effects in a Single Effect
Evaporative-Condenser (SEEC unit) depends upon the temperature and .

volume of saturated flue gas / exhaust gases, entering it.

The warm moisture laden flue gas now enters the bank of tubes in the Single

Effect Evaporative - Condenser (SEEC unit), through inlet No.: 5. Requisite
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The Mechanical Vapor Compressor (MVC unit) while maintaining the
vacuum in the Single Effect Evaporative - Condenser (SEEC unit) also sucks
the low-pressure vapor generated in it through inlet No.: 12. The Mechanical
Vapor Compressor (MVC unit) then compresses the low-pressure vapor to
raise its temperature before releasing the compressed vapor to the Multiple
Effect Distillation (MED unit) through outlet No.: 14. The Mechanical
Vapor Compressor (MVC unit) is operated with the help of an electric
motor. The Mechanical Vapor Compression (MVC) units are only to
increase / enhance the total quantity of high purity water generated.
FGEPSC (FLARED, GAS EXHAUST, PNEUMATIC, SATURATION
AND CONDENSATION) process and system can be operated without
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a Sys 2/9\;1{ clgf’%hbgugiﬁr at eJA \;R\Jﬁl out i sfég%t%lé?l\gﬁgﬁlluéﬁzﬁle Effect
Dis‘bﬁlﬂ@i’orﬁ@@B%ﬁ@n (MVC) units. Depending on the
required tenperature and pressure of the conpressed
| ow pressure vapors entering the Multiple Effect
Distillation (MED unit) a nunber of Mechanical Vapor
TheCoomprsssechl ovivyEessimetapurndwe epltasetiei bardeof esbdsin the first
each stage of the Single Effect Evaporative -
effecdfehedviuliiplecE fiieict Distillgtien MED unjiy tiatorgh nozzle No.: 15,
pressure of the conpressed | ow pressure vapors nore )
as guspuraey ot heatghwhereiny thet low-piressuse yeper axcadlemges hand is

Mul tiple . Effect, Distillation, (MED unit) The conpressed
remaQyf 5%5{83} duadpovatstly Regeisier vacupan s sraintaised on the shell

sid,f Ty R Bl Fgoch oslartars (ViS5 ile Ford aes ) bractish
Wat‘é'lJ 55 %'p?ayse%‘ olnot\é\)" fe® dc’pu of tH8RRbeS .Ofﬂg nssé%s/ gpa%kli& water enters

the Multiple Effect Distillation (MED unit) through nozzles No.: 16a and

after some water in the sea / brackish water evaporates due to the heat and
vacuum leaves the Multiple Effect Distillation (MED unit) for re-circulation
or disposal to sea through a common outlet No.: 17.

The evaporated low-pressure water vapor leaves the first effect of the
Multiple Effect Distillation (MED unit) to enter the tube side of the second
effect of the Multiple Effect Distillation (MED unit) as the source of heat.
The process is repeated in a series of effects, which are being maintained
under vacuum. In each effect sea / brackish water is sprayed on to the tubes
forcing some water to evaporate due to the heat & vacuum while later

condensing inside the tubes as high quality water.



renoved as high quality water. Requisite vacuumis
mai nt ai ned on the shell side of the Miultiple Effect
woravitbdoag i on (MED unit), while cold sea / brae&r/mro07/000106
water is sprayed on to theltop of the tubes. The sea /
brackish water enters the Miultiple Effect Distillation
All th&ERandensed Highghuabity iveatends: calbectad cand remansée from the

. water in the sea,/ bracki Sh'mi'x%(rg evapO{at S dg& t,0
Multipe rfié;&ectaﬂmstﬂéw@m(i\@%swu)é vk fﬂvé ot Nget i A Vafuum
Disti ti MED it - Ci ti j .
appTr@%@sLath Ircg{l,}lglgst?l& e aﬁé;s?é‘?@ﬁfﬁw%@ s dpdiptain
oW pressure wat er .vapor Jl.eave e\fd .81 e ot
the FROLBHET Sttt B o S eSS, Blgetason
t.ub i de.of .th d eff td

ovmrat) Bysuickige bR Y REBAY i TG, IR-phfeb ol through
T , : . eh

inie] . D28 BT bp RISV AR gL anE e o B gy et 18
coogasﬁgﬁ?&'légvéff‘%hgéu B SRIGQYRD.ONG o the retiliaed! & ¢he%kea. The

wat er orate due to the heat & vacuum whil e

congg{xgérq %%]mf@&%nm AR flecintesenthiugh Gudei Np.: 21,

condensed high quality water is
coll ected and renoved fromthe Miltiple Effect
Distillation (MED unit) through outlet No.: 20. A
NedeagatymignpanahtitiorSlancoeentiol ngystéme sinalé s proaided for safe
vacuum punp shall maintain the requisite vacuumjn all
opetdtioref The ttempieratuee it voluen&ofdue posenternggnd Maying the

unit) by sucking the ultimate and final |ow pressure,
systeapotl® témpexgtuterpad qoantity?of cepwateaaatesngvand ﬁw&g the
t he condenser through inlet No..: 181 as coaql :imt and d
systesav ethenrjpriegputsut (RIPREATIIG 9 a8 KWOMEIGr REd 1QY-PHRsSUre  an
cordE e SRS i ot BN e messured wit
i nst.rumentation and,control.. system [ I -
approprigler dNBARIIRG oid TR a%RRaégﬁﬁd @ﬁ?uﬁé&ﬁﬁﬁf By
conSifned 8% A8rARf Eﬁgf’altﬂgl L8 the system will be measured and
recorded. Periodic chemical analysis of the sea / brackish water and flue gas
/ exhaust gases entering and leaving the system will be carried out with

suitable measuring and analyzing apparatus.

SALIENT FEATURES OF THE INVENTION

e The invention offers a high & efficient utilization of waste heat, —
(sensible heat and latent heat which is otherwise being dissipated into

the atmosphere / sea), to generate large quantity of good quality water.



system the tenperature and quantity of seawater
entering and | eaving the system the pressure,

wo eonpaosbgir e and vol ume of | ow pressure and coPRT/BEDET00106
| ow pressure wat er vapor wiikl be controlled and
measured with appropriate neasuring and controlling
2PPREALYSrall NBeAhatt &ffiiabnepesDitheo(Guaked Nuturalr gas fired)
operation of the systemw Il be measured and recorded,
PeThefthal PasrércRlantiglixsireved. Due toethel additiviiad i waagmum
and flue gas / exhaust gases entering and_ |eaving the
syatitioutibh! op ¢he arvailable teanistil seinpaming iedbar flig gaf and
anal yzi ng apparatus. SALI ENT FEATURES OF THE | NVENTI ON
Thpreésendyt beingalissipsted intgrhe abmpspheie aswasty Bedlon of
waste heat, - (sensible heat and | atent heat which is
ot herwi se being dissipated into the atnosphere / sea),

L e S i
ad @ﬁ)ltﬁ)lo(h% at&nﬁﬁ}ﬁa\?{’\rﬁ% q}fﬁﬂi@%ﬁpo eoﬁof&peg)u‘gglﬁt %Eége%ﬁg’atb emng
i SLRAED R A0 MUTASRBEPher BoAS TRy FEBt0 thlfuRdence of
Cos Tt BE HA5F 00 UL RS R g Conl
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| arge quantity of water vapor in the flue gas
| i berated by the Coal / Natural gas fired thernal
Poveh ShllfAbn APUhit iffiezaldsontseif toe bépwratiag iwaekf from

fof ‘Separating water from seawater, knowi'ng very well

t EgEa%%ﬁ 'wﬁ*w%g {8ryplvstbthdt et flaagasds alhtdsstinert and can

t erosi ve and corrdsive nature of seawater.
withstand the erosive and corrosive nature of seawater.

e During the process of separation of water from seawater with the hot
flue gas liberated by the coal fired boiler of a thermal power station,
the flue gas itself gets cleaned & scrubbed, leading to a better &
cleaner environment. Particulate matters are trapped in the scrubbing
liquid (seawater); and the alkaline nature of seawater neutralizes the

corrosive oxides of Sulphur.

e Scrubbing, cleaning and quenching of the hot flue gas makes it more
amenable to selective separation of Carbon dioxide gas present in it,

thus facilitating Carbon sequestration.



During the process of separation of water from
seawater with the hot flue gas |liberated by the coal

wo 2oogdosoos | er of a thermal power station, the PCT/EN2@R000106
itself gets cleaned & scrubbed, leading to a better &
cl eaner environnment. Particulate matters are trapped
¢ nDirhsticadtydvopdhe itqmipratea vt the) highty dorsosive diatriBue gas,
nature of seawater neutralizes the corrosive oxides of
Sus@hilat ewefiabmiaterialk lofasbnsiraeidonyudiehi Figaniumhé Memel -/
flue gas nmakes it nore anenable to selective .

?&GCSme@ﬁlrmhb@iréﬁom%@ecgﬁ@%ﬁhstandiqqmmg due to

fagilitatin rhon sequestratign. .Drastically dro

{ hiie BHSEPEE SATHACE K8 BN L 15 8P Gt SiarPPpsgas vessels
S0,.t hat i.c material of..construction (like Titani um

/ Nﬂﬁiwﬁﬁﬁﬁ%@#‘&}@@éﬁfs H\é‘gos‘ﬁ\gtcebe reconmended to

wi t hstand corrosion due to the presence of oxides of

sul phur in the flue gas. Carbon steel vessels |ined

8 The bl SE 1 ERa dapit dir Fopsr o B R B88' will
roct e, BHMGO! B tid€e} bR GBSO RR A sl prosnt
of idyh® itie (Al (g_ﬁ&éﬁ%er H3Ned Sﬁ%ﬂgﬁ@iﬂﬁﬁ-e@a ed seawater

di lution of Taci di c nedia by condens water 1s So high

t ha¢rubbin@k eFhé hdil@gdali of aeidia medkd ibﬁfabbﬁdensed water is so
non-corrosive. Therefore the Heat Exchanger tubes can

behigidetinft $t amakess tis¢ eatidic Aledihnpractivsly | Aontd@tosive.
the tenperature of the notive steam the nain energy
solihere thedleatl Exghangeirftabes Dantbd hrdeoof Stiin]essssteel or
not raised above 7C0C. This leads to | ow tenperature
evApamaniish and condensation in

¢ Ensuring that the temperature of the motive steam, the main energy
source for the Multiple Effect Distillation unit, is not raised above
70°C. This leads to low temperature evaporation and condensation in
the Multiple Effect Distillation unit. Tending towards drastic
reduction of scaling of heat exchanger tubes by salts present in the
corrosive seawater. Thus Aluminum tubes can be recommended

instead of expensive Titanium tubes.

e Taking full advantage of the fact that the cost of electric power for a
Thermal Power plant is far lower compared to the cost of electric

power otherwise made available commercially to the final consumer.



the Multiple Effect Distillation unit. Tendi ng towards

drastic reduction of scaling of heat exchanger tubes
whgo03abg0o88 present in the corrosive seawat er. TPCEIN2007/000106

Al um num tubes can be recom#ended i nstead of expensive

Ti tanium tubes. Taking full advantage of the fact
I{Haims he cost of electric power for a Thermal Power

plant is far | ower conpared to the cost of electric

1PQA"3PrdEé§§rﬁrSﬂld@%_cﬁ%i L8028t 68" HERFASIE | NedtO (58sible and
final consuner.l Claim 1. A process for the effective

utlaterpthatnisofenwrated fioat vatiwrRIdUreefadd! @iremdlly digdipated
is generated fromvarious sources and nor mal |

diiaso piiee citinvsphetes Somudashbneatiohoof desal/i heaclashofvater to
sea / brackish water to generate high purity water, °
argensirateabigh ippety | watdratanch ehawesteritehtin shat dbe aaste heat
flue gas / exhaust gases from conmbustion of fossil ]
f sureekareciue gasi/qhawst gases Gpnyaembostionoakfosgisfuel like
etg.;. al.so.the_heat present in furnace exhaus as and
f|(§9@dalﬁwme§warﬁlg&%s§ah@ WEnEHY eéf:-;gﬂggrt griweat present
baggase conpri si of t follow ng steps of quiding,
¢ B CE Patnatish Rad and) floesd sk PmB R gascsifis butfing of
[ enerated to an Evaporati Scrubbing (E & S)
oy EEeRe BebRef FombHihaatdte BPloRiE T af ed duct s
(2). T 1hbi i QUi I ' t ' s
(2), 5 BEGHIEARS G b EERR LR A Tpby e s
; | . liauid i
(AR W R AL LSRR S it the o
; : ‘ i R

LR AP B Ol E AR LA AR SSPRIRE MY (sea /
\r/]vajrtabkish Wager) Bs &prayedl intot @& 18) LiPivahesugh!886&ial @pPdying

ea
nozzles (1a) and the polluted scrubbing liquid is discharged from the

(E & S) unit through outlet (3) for recycling or further treatment.

directly mixing the hot flue gas / exhaust gases with sea /
brackish water in the (E &S) unit, tending towards quenching of heat

and lowering of temperature of the flue gas / exhaust gases

leading to evaporation of some quantity of water from the sea /
brackish water due to the sensible heat present in the flue gas/ exhaust

gases

facilitating neutralization of the acidic media present in the flue
gas/ exhaust gases with alkaline media present in the sea / brackish

water



and |l owering of tenperature of the flue gas / exhaust
gases |l eading to evaporation of sone quantity of water

wo c@miogees sea / bracki sh water due to the sensP@li/eN2oemi00106
present in the flue gas/ exhaust gases facilitating
neutralization of the acidic nedia present in the flue .
gas/ exRRSEENgAotl SRturation0f Hee dle gaprieeshaustngases with
sea / brackish waterensuring total saturation of the
f 1 Welga¥aPOlexhaust gases with water vapor assisting in
cl eansing of the flue gas / exhaust gases by trapping
t he suspssisigng parcléaistsg iof thedlue asit &khhumagaﬁes by trapping
separating the warm noi sture | aden flue gas exhaust
gathessispemdedeparticlast incsengsbrackidcwiasdr. wat er . The warm
noi sture | aden flue gas is made to enter into a bank

of 1 Ub?%ﬂ&réﬁﬁg dﬂit%?] b&%xgr% NRofstlrte Y adii tﬂuesggé/ %n%%{g%f Ié‘ases

water IS spray several nozzles

of fiohe the pollwedkes/ beadiisy wae£00! i ng of the warm

noi sture laden flue gas / exhaust gases inside the

tubes tendi ng towards condensati on of the water vapor
and r el edSeVBFTY JOLHIIE ea¢en #3 bgagl?ﬂleeh@a?nﬁ% ifito a bank

C b M a8 ABRRLE (SRECLRM seb RAERIE Vol is sbrayed
" ofReBS el AR TAYT spb M UREBRRF WRes Jeadipe to

exB8dhe GFYRR Whin theHiafPRMch B gas / exhaust gases inside the

tubes tending towards condensation of the water vapor and release of

latent heat.

The released heat is exchanged to evaporate some water from
seawater at low temperature by maintaining required vacuum on the
shell side of the (SEEC) unit, thus generating low-pressure water

vapor

The clean and cold flue gas / exhaust gases are discharged from
the (SEEC) unit through duct (9) and dissipated into the atmosphere
through stack (S1). The concentrated sea / brackish water from the
(SEEC) unit is released through outlet (7) for recycling or further

treatment.

The condensation of the low-pressure vapors in the first effect
of the (MED) unit and the Vacuum System (VS) shall assist in routing
of the low-pressure water vapors from the (SEEC) unit to the (MED)
unit through insulated duct (12).



the (SEEC) unit through duct (9) and dissipated into

t he at nosphere through stack (SI). The concentrated
wae@7/iodnacki sh water fromthe (SEEC) unit is Pel/aeseno00106

through outlet (7) for recyeling or further treatnent.

The condensation of the | ow pressure vapors in the i

first efl cfc%fpr@ﬁ%lr@W@;eruwporénGNxtheow@ﬂmtsy‘@mmssmn)

(VS) sha)l assjst.in routjng of the | Qw pressure wat

Vah B et che dhbe heBlksrRaerRopEids B8 Aroiiect of
i ngul at uct, (12) . .The, | ressure water vapors
(mﬁ%wpﬂ Q ﬂ@&é%%fa%ﬁzﬁéga@ﬂf%enter into

the tube banks placed inside the first effect of the

(MED) uBkea /tbnaoﬁ@ﬂh Wwalket arelgprayed dhtmagh severad nogetes (16A)
bracki sh wat er are sprayed through several nozzles

( 1e%gr thetubhdundes,bimeoed andocondensenthe doideprassure water

| ow pressur.e ter vapors insjde the tuhes, generating .
hi AP iuwdﬁgﬁ& tahes.f geBeaingehagh epwty avater aed:forcing
Re%Lii Ssite g%cuggl I S maintained on the shell side and

t hEelgasg of Latenthgat s exchanged to evaporate sone wat er
fromsea / brackish water to generate nore

| ow pr eRequésivatvacuvap e maihtinedaenthashdllssde/and the heat
bracki sh water fromthe (MED) unit is rel eased through
ourdleages) i{ 2xchhnged doyevaparate sbme veatet rfeamnsed ./ Biaekish
vacuum System (VS) shall assist in creating &

naiatel i generate urered OMhpr¢sSsED) Watet vapedsniy to renove
non- condensabl e gases that may have entered the system

t hr oughTheakaeesitARdd sRa / bPIAGK PatéRtém the (MED) unit is
released through outlet(s) (20) for recycling or further treatment.

The vacuum System (VS) shall assist in creating & maintaining
vacuum in the (MED) unit, mainly to remove non-condensable gases
that may have entered the system through leakages and sea / brackish

water.

Necessary and appropriate instrumentation and control system
shall be provided for the entire process & system for safe and normal

operation.

2. The process as claimed in claim 1 the sources of waste heat are also
flue gas/exhaust gas generated from heat energy plants, factories,
power stations

3. The process as claimed in claim 1 where for the temperature of flue

gas in case of coal fired thermal station is in the range of about 100 -



Necessary and appropriate instrunmentati on and control

system shall be provided for the entire process &
wayaransohor safe and normal operation. 2. The peDoee67/000106

as claimed in claim1 the 96urces of waste heat are

al so flue gas/exhaust gas generated from heat energy

bl B26 dogmet &2 janst o iie gasiayheg 3vatPREqeReHs the Tange of

claimed in claim1 where for the tenperature of flue

gasatounclabk@—ok5%oeal fired thermal station is in the

a1 g Treeers esrAlenped i SPahguigre SPoi lemberatyp of the
PRI gl AL Lkl
cortlBler ol S A AR et dgh goover
b 5740 VAR TP 110058 S8 S

%eﬁéﬁ?ﬁgjwt% raoitert in e PhReeSardtingl 20 1exs9Yn claim 1

e tenperature of flue gas in the case of

Mt THRSH1®c83$ 58 18led tifr dlREnak wWhereefbrt¥y aaapdenuanst flue

and gases emanating fromfurnaces is in the range of

ar ogagl il 99 casd dhategnsle &issés alstetarneantas fhed/tnidredarbon

in claim5 where the hot waste gasses (flared

hydgas anfd @asgaeasgnaing fitork ddriacesis ie the cinge yfafrothd 1000
flare, ensuring there is no physical contact with the

f1 ar d580atdgredienever required an external bl ower will
provi de sufficient atnospheric air to conplete the

donBbistpresess apalainaed yn claim Buwhere theadios wawgigasses (flared

°° ?Ilcjlpc;jcsérlg(t)llll g,lases) are sucked from the Vicinity of the flare, ensuring
there is no physical contact with the flare stack. Whenever required an
external blower will provide sufficient atmospheric air to complete the
combustion of partially / un-burnt organic chemical compounds still
present in the waste gas (flared hydrocarbon gasses). The (E & S) unit
is installed, engulfed within the duct carrying the waste gas (flared
hydrocarbon gasses) and is installed near the top of the duct where the
hot waste gases (flared hydrocarbon gasses) enters the duct.

7. The process as claimed in claim 1 wherein unit operation being
carried out in the E&S unit can also be carried out in Packed columns,
absorption columns spray chambers etc individually or in combination

8. The process as claimed in claim 1 the released heat is exchanged to
evaporate some water from seawater at low temperature by

maintaining required vacuum on the shell side of the (SEEC) unit,

thus generating low-pressure water vapor.



present in the waste gas (flared hydrocarbon gasses).
The (E & S) unit is installed, engulfed within the
waolpat/1c808 yi ng t he waste gas (fl ared hydr ocar bp@T/IN2007/000106
gasses) and is installed ng&r the top of the duct
where the hot waste gases (flared hydrocarbon gasses)
entThe proeessias. claimeteinpchriesd wtherein e loweprassme water
wherein unit operation being carried out in the E&S
uni vapoens gérarate by thQadSElE%) nniatskseuted timasMultiple Effect
absorption colunms spray chanberf et c_ i ndiyvi

X

A ; dual | y, or
i n Dostillation (YIED)weit srithes sdireetly |0z thegugh Mfe&hﬁnwal Vapor
the rel eased heat js exchanged to evaporate.,sonme water .
fr cFosemarien QVIV G ERBbPaLOrE) THEFHEL ViR Compression
req&; zﬂ vac(lublrm on the shell side of the (SEEC) unit,
thu {j SHHEGS g | ow pressure water vapor.9. The

BRSO A e
S P G 58 B TR A o e .
uni b%egsuﬁ:% 0\2{#1029 g Eeﬁé‘x%rté@l by 2 mggﬁlﬂr?:)é SEign {ﬁ&%’ gélglrer:]asing /

uni ocess as <tl al | ai m

t heeﬁl’i’e\f@iﬂg "c%lg an%itfg riﬂ}g%h-b\(@tg%hfe(r&haﬁéﬁl bergenerated from

raising t era d"preSsure of the

| OWgE£ S Htaek AP WaselgbyelRt Riuloplé RIFESGEDDBtilation (MED) unit,
i ncreasing / enhancing the quantity of high purity

wat gsiniehidie losnpbessyeo svatcedaporymstie hedirsaaicceh wat er
by the Multiple Effect Distillation (MED) unit, using

tHeThewproeess uae olaineed viapolsimad wierbint Bwirevaporated low-
11. The process as clainmed in claim1l wherein The
evapresatieel viapaprlessges dirstptiect dhuasglt i pytleef(1érof the (MED)
thr gggchtoogrtltle?t Se(C](-);)d gtf“fetcth gf (ﬂl\l/eE[z)I\/[ED) unit through (16A) as heat
source to evaporate water from seawater under vacuum and condenses
as well to generate high purity water
12.The process as clamed in claim I wherein the process of evaporative -
condensation is repeated in a series of stages in case of (SEEC) unit
and in a series of effects in (MED) unit.
13.The process as claimed in claim 1 simultaneously scrubs, cleans and
cools the flue gas / exhaust gas, while extracting the sensible heat and
water vapor present in it, before being dissipated into the atmosphere.
14.The process as claimed in claim 1 wherein the process makes the
carbon dioxide present in the flue gas more amenable to selective
separation thus facilitating carbon sequestration.
15.The system for the utilization of waste heat from various sources as

claimed in claim 1 comprises of the following unit operation



unit to enter second effect of the (MED) unit through

(16A) as heat source to evaporate water from seawater
waoipaenossacuum and condenses as wel | to gener at BChing007/000106

purity water 12.The procesd9as clanmed in claiml

wherein the process of evaporative - condensation is

r eppatleagdsh blower Bk aldng wdathean ievapasatoofandsgEapbing (E & S)

and in a series of effects in (MED) unit. 13.The .

pr odBHs,single| %ﬁsfﬁ%td evaperasivie 1 congghsein édEE(Q) vaitupsechanical

cl eans and cool s the ue gas / exhayst gas, while
ext YaRey ﬁ@rrmr@ssoogn@@} (Jé) ek angh anuﬁnvﬁfs fif%%rdléﬂia@%lﬁfl (MED)
injit, before being dissipated into the atnosphere. '
14.%@ process as clainmed in claim1l wherein the

T g TR, PR OCEY oL SURGBSRR 8 it Yomprises
t nerGis PHL B0 SRKHRE (REMRTeAPtHl et FOfL SRt AL, A zome is
cl ayeed héh&t(iﬁgmz_]orté:c,’”ﬁ3' SESF ﬂfe té\%vé&hﬁew bt 1A4 is the
operatlgnpac ages: bl ower al'ong Wi th an evapdr at or

andn8gtrHlRhtien £bné A5 i5Fhé sairBAbR RkeAb i§"cﬁ§%"cﬁ§fbﬁi%g zZone
- condenser (SEEC) unit, nechanical vapor conpressor

( Wad W7 §s eiiedseparhtipheogief ect distillation (MED) unit
16. The systemas clained in claim 14 where the E and S

uil.Thexystémes daimedlinfadaimild ogmphsek lofeSIEEES) anitavhich has

gas and seawater, A2 zone is the quenching zone, A3 is :

t hea daafoohititms witheinlgno S threughuwhidh thee nooistoedadsn flue

e T b g 2O o

c! aisl?gzliwéicfeog?rthg eSSE]%]CC grEllEccarllJ istea brétc(::l?is av%fater is sprayed on the
top of the tubes, the sea/brackish water enters the unit through inlet no
6a and leaves by outlet no 7.

18.The system as claimed in claim 14 where the MVC unit is operated
with the help of an electric motor and maintains the vacuum and also
sucks the low-pressure vapor through its inlet no 12, the low pressure
vapor is then released to the MED unit through‘ outlet no 14.

19.The system as claimed in claim 14 wherein the MED unit comprises
of tubes and shell; inlets no 16a for seawater entry wherein vacuum is
maintained on the shell side, and outlet no 17 from where high quality
water is removed from MED; through outlet no. 20 the concentrated
sea / brackish water from the (MED) unit is released through for

recycling or further treatment.



a bank of tubes with inlet no 5 through which the

noi sture | aden flue gas/exhaust gas enters the SEEC
waoiReoragsovacuum i s mai ntai ned on the shell si depof/N20€7/000106

SEEC unit and seal/ bracki sh2nater is sprayed on the top

of the tubes, the, seal/brackish water enters the unit

£y bhgsystametasnelagnedi@ ¢lagmeld pyhesgin dhe MED hes, aiseries of

systemas clainmed, in claim 14 where the MC unit is

o) 5P Whidh Ao bRAETRMILIGH SBCET /ARBUBE biyAcuLm system
mai Sﬁins the vacuum and al so sucks the | ow pressure
vap through its inlet no 12, the | ow pressure vapor

[ h el e 0, }: it throu utl et -no 14,
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is released through for recycling or further

tr esutbwenitialBy Tade Inrelrerdesribedi wEth i fefetedicd 18 wherBréboing
the MED has a series of effects which are being

nmai desai pdibny eetamplas andthy acaompansyst ermwshe. 2LA

process for the utilization of waste heat from various
sources substantially as herein described with

reference to the foregoing description, exanples and

t he acconpanyi ng drawi ng. 22. The system for the
utilization of waste heat from various sources
substantially as herein described with reference to

t he foregoing description, exanples and the

acconpanyi ng draw ng.



