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Met hod for Production of M xed Vapour Description The invention relates to
a nmet hod f p i of m xed vapour. The physical processes described
belom1refeSLPdﬁgggﬁkhﬁrnal engi nes, which are run in cyclic process by

m xed vapolCT/B17807/8ptlicabl e physi cal phenonena and statutory positions are
sufficiently known fromthe thernodynam cs. Their basics need not be
explained in nore detail here. Thermal engines are nornmally driven by
vapour. For the generation of steamliquids are inpacted in a vapour
generator under high pressure and vapour is produced by adding energy. This
vapour can then be converted in nechanical energy. It has revealed itself
that the efficiency of the thérfatsteRgihestieantbe i ncreased by running the
same Wi th nixed vapours. In the "AT20455744 hé generation of m xed vapour
fromtwo or nore polar and non-polar |iquids has been described, which
segregate thenselves again in the liquid phase. The m xed vapour is partly
or fully liquefied through one or several directly consequent expansions
and conpressi ons WO 2008/ 052787 PCT/ EP2007/ 009515

Method for Production of Mixed Vapour

Description

The invention relates to a method for production of mixed vapour.

The physical processes described below refer to the thermal
engines, which are run 1in cyclic process by mixed vapour. The
applicable physical phenomena and statutory positions are
sufficiently known from the thermodynamics. Their basics need not

be explained in more detail here.

Thermal engines are normally driven by vapour. For the generation
of steam liquids are impacted in a vapour generator under high
pressure and vapour is produced by adding energy. This vapour can
then be converted in mechanical energy.

It has revealed itself that the efficiency of the thermal engines
can be increased by running the same with mixed vapours. In the AT
155744 the generation of mixed vapour from two or more polar and
non-polar liquids has been described, which segregate themselves
again in the liquid phase.

The mixed wvapour is partly or fully liguefied through one or

several directly consequent expansions and compressions



2 dnder delivery of work. Thereafter, the m xed vapour is again evaporated
by thermal feed and is returned back in the work process. The work being

rel eased i can be used the generation of electrical energy.
Al so nethogg&ﬁ%ngﬁgﬁgfoduction of m xed vapours and thernmal engines are

known, wi t H ShFeOm% ﬁ“bapours can be converted in nmechanical energy. In
the document DE 103 56 738 Al this kind of a method for the production of

m xed vapours has been described. The document US 4,729, 226 di scl oses a

met hod for the production of nmechanical energy under assistance of m xed
vapours. |In the docunent US 4,448,025 a nethod has been described, in which
t he exhaustrleat i.S useq> g%rpe &g% Qﬁﬂthghgngﬁkﬁgvanediqgl Further, in the
docunent W3"20057 054633 a et hod has been  Teveal éd for thé generation of
nechani cal enerprefinba chelinad fprocess W tdetarvior Kiasy Aedicot Wwwhi ch consi sts

of two conpgnents 0f exkrenely -diddesent <hoilingspoint se JsBat fies,
di sadvant ageous are the high m xed vapour tenperatures and worKking

pressures i HFIERE WApOUr§enerat oi'$tand feedi ng and di scharge pi pelines.
Fromthis result special requirenments about the materials used. To ensure
oper .atl OnalAlSsg'f %é%o%fs tf?'ﬂstheklpnr%dggtiglnaggfs i%ehdesv%pg‘{lg r[aﬁ}%e t?}fernhllgh yield
speci al steels. so, ese require an intensive and regular checks by
experts. engines are known, with which mixed vapours can be converted in

mechanical energy. In the document DE 103 56 738 Al this kind

of a method for the production of mixed vapours has been

described.

The document US 4,729,226 discloses a method for the production

of mechanical energy under assistance of mixed vapours.

In the document US 4,448,025 a method has been described, in
which the exhaust heat 1s used for heating of the working

medium.

Further, in the document WO 2005/054635 A2 a method has been
revealed for the generation of mechanical energy 1in a cyclic
process with a working medium, which consists of two components

of extremely different boiling points.

In this, disadvantageous are the high mixed vapour temperatures
and working pressures 1in the vapour generators and feeding and
discharge pipelines. From this result special requirements
about the materials used. To ensure operational safety of this
kind of plants, these are made of high yield special steels.
Also, these require an intensive and regular checks by experts.

All this is time consuming and fraught with high costs.

Further, the production of a mixed wvapour, with which it 1is
possible to run a thermal engine with sufficiently high

efficiency, requires a considerable energy input.



AII'this is time consum ng and fraught with high costs. Further, the
production of a m xed vapour, with which it is possible to run a thernal

engi ne wt b Gl y high efficiency, requires a considerabl e energy

i nput. WO 968%%%%%%?2&;PCT/EP2007/00951 5 3 The energy required for
evaporatioﬁx?%E%ﬂo §p9@%EIusively gained fromfossile energy sources. Task
of the present invention is to create;a nethod for the generation of m xed
vapour, with which the deployed volunme of energy, the operating tenperature

and the operating pressure can be reduced and the efficiency can be
improved. This task is resolved through a nethod according to claima1,

especi al 'y &fir ayghthe follow ng steps . of i dhei yrethed: Lengrafdign of a mixed
vapour froma non-polar fluid and a polar fluid at | ow tenperature;
| ntr oduct i o 8Ft HePhifRed: VapdarIy FCancth-1ine enrichnent tank and

enrichment with polar fluid at marginally higher tenperatures; Conpression

of the.e”rﬁgﬂﬁdogiéﬁg VAROUE bY,dRans of & a&@a&gﬂlxﬁﬂ%%aefo agjabati c
expansi on of the nlxe&)vapour to wet vapour, erein the polar fluid
condenses afderhel el HasedeHedBrois pHsSedhom t Bhe EEMOREPHoV aF e ui d;

of energy, the operating temperature and the operating

pressure can be reduced and the efficiency can be improved.

This task is resolved through a method according to claim 1,

especially through the following steps of the method:

e Generation of a mixed vapour from a non-polar fluid and

a polar fluid at low temperature;

¢ Introduction of the mixed wvapour in an 1in-line
enrichment tank and enrichment with polar fluid at

marginally higher temperatures;

¢ Compression of the enriched mixed vapour by means of a
thermal engine;

e adiabatic expansion of the mixed vapour to wet vapour,
wherein the polar fluid condenses and the released heat

is passed on to the non-polar fluid;

e Transfer of work released during adiabatic expansion of
the mixed vapour to the thermal energy machine for

generating electrical energy;

e Return of the expanded wet vapour to the first pressure

chamber.



Transfer of work rel eased during adi abatic expansion of the m xed vapour to
the thernmal energy machine for generating electrical energy; Return of the

expanded vV, the first pressure chanber. WO 2008/ 052787
PCT/EP200$a%6bg§gg&29g%hrough t hese neasures a nethod is nmade avail abl e,

wi th whi ch PGYERLD06E9EPhl e, to depl oy especially renewabl e energies for
running thermal engines econonically and cost-effective with sinultaneous
increase in the efficiency. Wth this, for exanpl e, electrical current can
be generated, which can be profltably fed in to the public power grid. A
thermal engine can be run with it cost-effectively, with energy efficiency,
savi ng resoyrces aqfﬁgrof tably. O her advanta eo asures are descri bed

s
in the sub-CI"8fHs." ARt on Baded h%t%“ﬁ doscthemnt 'cal I'Y*Fepr esent ed
in the encltosed wrsawb g omathﬁﬂbasespﬁﬁaalilx@umewaleabhee$oforts

execution. The,fi XEMr%ah”SBQ% %Xaera%gmlc%lgysgﬁé bed d @fgeeétqle wb@ge bel ow.

The fixture 10 represented in the |one f ?ure consists mainly of at |east
one mi xed vdpsbFengener at'oredis Whi chh§ s SProvicdéd: wi'tiita ttow pfeSsure boil er

12. The |0V\é>@ﬁ1§§esur@l&@|rh@ﬂ 1l2.hast ackhrst gpressdbee ehasberarl3pein which a
first polar fkfta l%4feg in to the public power grid. A thermal engine
can be run with it cost-effectively, with energy efficiency,

saving resources and profitably.

Other advantageous measures are described in the sub-claims.

The invention based method is schematically represented in the
enclosed drawing on the basis of a fixture suitable for 1its
execution. The fixture in the example 1is described in detail

here below.

The fixture 10 represented in the lone figure consists mainly of
at least one mixed vapour generator 11, which is provided with a
low pressure boiler 12. The low pressure boiler 12 has a first
pressure chamber 13, in which a first polar fluid 14, for
example water, and at least one non-polar fluid 15, for example
benzene, are available in liquid form. In this the polar fluid
14 is preferably in a higher volume proportion than the non-

polar fluid 15.

To the mix vapour generator 11 a schematic represented heat
exchanger 16, for example any kind of heating boiler system is
allocated. With this heat exchanger 16 the fluids 14 and 15 can

be impacted with thermal energy and evaporated.

It is foreseen, to run the heat exchanger 16 with solar energy
or geo thermal energy. Also the use of reproductive energy

sources like wood, for example, in the form of wooden



1

exanpl e water, and at | east one non-polar fluid 15, for exanple benzene,
are available in liquid form In this the polar fluid 14 is preferably in a
hi gher vol up® ppeRBpdon than the non- polar fluid 15. To the m x vapour

gener at or i ¢ represented heat exchanger 16, for exanple any
ki nd of heg%yzggﬁgﬁﬁgéégbsten1is all ocated. Wth this heat exchanger 16 the

fluids 14 and 15 can be inpacted wth thermal energy and evaporated. It is
foreseen, to run the heat exchanger 16 with solar energy or geo thermnal

energy. Al so the use of reproductive energy sources |ike wood, for exanple,
in the formhéps wosterr\WO: 20080527 87PE 'PCEFEP2U07# 009515 S-heghiys from forest

assorglrrent CQ:‘ MO8z ssSi 1k | &mbyrfgméfpmebossm@%l afs bifngrra% gs tiheoretical Iy
possi ble as | o as it is ailable is suitable qualit guantity, to
enabl e itsavébﬂgﬁfsfﬁh f%”?ﬁg?nﬁFa%ﬁgrdV@ THE " Xed V%p%ﬁ%ﬂﬁengfator 11 is
run at a tenpe¢ativneid nhehel range.of 50C to 75¢c and a pressure in the range
of 0.5to 1 .5 bar. In this a mxed vapour 17 is produced fromthe pol ar

fluid 14 and the non-polar fluid 15. The m xed vaRour 17 produced in this
manner is COFl BEI¥U FPROW sI€4RT prlessurd Efanber® T8™BF 3He® i xef st eam
gener at or Ikngdhet col't ect7ed amdxedpvapoue 17 tre, rther edf toep, tgui.ded t hrough a

bar. In this a mixed vapour 17 is produced from the polar fluid
14 and the non-polar fluid 15. The mixed vapour 17 produced in
this manner is collected in a steam pressure chamber 18 of the

mixed steam generator 11.

The collected mixed vapour 17 is, thereafter, guided through a
mixed wvapour outlet 19 wvia a pipeline 20 in an 1in-line
enrichment tank 21. The enrichment tank 21 has a second
pressure chamber 22, which is filled partially with a second
polar fluid 23. The second polar fluid 23 1s chemically
identical with the first polar fluid 14, it shows in comparison
with the introduced mixed vapour 17 merely a higher

temperature.

The second polar fluid 23 has preferably a temperature in the
range of 70% to 95°C, wherein in the enrichment tank 21 there
is a pressure in the range of 0.5 to 1.5 bar. Preferably the
pressures 1in the pressure chambers 13 and 22 are identical. The
mixed vapour 17 is guided in the second pressure chamber 22 by

the second polar fluid 23 occurring in the liquid form.

While carrying by the higher temperature second polar fluid 23
the mixed wvapour 17 1is enriched with polar fluid and is
collected as enriched, dry mixed vapour 24 in a second steam

pressure chamber 25.

The dry mixed vapour 24 enriched in this manner is guided via a
mixed vapour outlet 26 and a pipeline 27 to a thermal engine

28. The enriched, dry mixed vapour 24 present in the



m xed vapour outlet 19 via a pipeline 20 in an in-line enrichnent tank 21.
The enrichnment tank 21 has a second pressure chanber 22, which is filled
partially wMB 0 /nggﬁd polar fluid 23. The second polar fluid 23 is

chem cally h %&gpg%%mjth the first polar fluid 14, it shows in conparison
with the iht doM¥ad vapour 17 nerely higher tenperature. The second
polar fluid 23 has preferably a tenpgrature in the range of 70c to 95C,
wherein in the enrichment tank 21 there is a pressure in the range of 0.5
to 1.5 bar. Preferably the pressures in the pressure chanbers 13 and 22 are
identical. The m xed vapour 17 is guided in the second pressure chanber 22
by the secandnolarohl uid 23,.QceUrsdng A t henbi-quisd Jor o ;Wi b e carrying
by the higher tenperature second polar fluid 23 the m xed vapour 17 is

enri ched mﬁPHeﬁorg? fiti dhandvPs<ieel | eetBacas hricched, dtSF M ked vapour 24
in a secondnstieam2gr essure chanber 25. The dry m xed vapour 24 enriched in
this manner is guided via a m xed vapour outlet 26 and a pipeline 27 to a
thermal engine 26. The enriched, dry m xed vapour 24 present in the WO
2008/ 052787 " rPCRHEP209 70093 5 <6 ©pi plet | AEY2Tii*eqd nYrBduéed 4 ofS conpr essi on
via an inketuwd®dn tbe workingschamben 30 wig@etherlperature,

preferably about 180°%. After reaching this
temperature the enriched, dry mixed vapour 24
adiabatic expanded to wet vapour. The expanded wet
vapour reaches through an outlet 31 in a return
flow pipeline 32 and 1is returned via return flow
stop wvalve 33 and a return flow inlet 34 in the
first pressure chamber 13. Here the vapour

circulation can begin afresh.



engi ne 28. Through the conpression the dry m xed vapour 24 is brought to a
consi derably higher tenperature, preferably about 180 c. After reaching
this tenpw@tzg@gz/ogfp%ﬁnrl ched dry m xed vapour 24 adiabatic expanded to
wet vapour -t 8?7%5@@% vapour reaches through an outlet 31 in a
return flow pipeline and is returned via return flow stop valve 33 and
areturn flowinlet 34 in the first pressure chanber 13. Here the vapour
circulation can begin afresh. WO 2008/ 052787 PCT/ EP2007/ 009515 7 Reference
synbols 10 Fixture 11 M xed vapayr, gen 12 Low pressure boiler 13
first Pressure chanber 14 first polar |Uld 15 Non polar fluid 16 Heat
exchanger 17 M xed vapour 18 First steam pressure chanber 19 M xed vapour
out | et

10 Fixture

11 Mixed vapour generator
12 Low pressure boiler

13 first Pressure chamber
14 first polar fluid

15 Non-polar fluid

16 Heat exchanger

17 Mixed vapour

18 First steam pressure chamber
19 Mixed vapour outlet

20 Pipeline

21 Enrichment tank

22 second Pressure chamber
23 Second polar fluid

24 enriched Mixed vapour
25 second steam pressure chamber
26 Mixed vapour outlet

27 Pipeline

28 Thermal engine

29 Inlet

30 Working chamber

31 Outlet

32 Return flow pipeline

33 Return flow stop valve

34 Return flow inlet



20 Pipeline 21 Enrichnment tank 22 second Pressure chanber 23 Second pol ar
flurd 24 enriched M xed vapour 25 second steam pressure chamber 26 M xed
vapour out gt Pl ne 28 Thermal engine 29 Inlet 3C Wrking chamber

31 Qutl et pipeline 33 Return flow stop valve 34 Return flow
inlet WO 2§§§ﬁ§§§@§95&§g%/Ep2007/00951 5 a Patent clainms 1. Method for
production of m xed vapour for running thermal engines as per follow ng
steps: Production of a m xed vapour froma non-polar fluid and polar fluid

at |ow tenperature; Enriching the m xed vapour with polar fluids at
margi nal Iy hi gher tenperatures in an in-line enrichnent

Patent claims

1. Method for production of mixed vapour for running

thermal engines as per following steps:

e Production of a mixed vapour from a non-polar fluid and

polar fluid at low temperature;

e Enriching the mixed vapour with polar fluids at
marginally higher temperatures in an in-line enrichment

tank;

e Compress the enriched mixed vapour by means of a thermal

engine;

e Adiabatic expansion of mixed vapour to wet vapour,
wherein the polar fluid condensates and the energy

released 1is transferred to the non-polar fluid;

e Transferring work being freed during adiabatic expansion
of the mixed wvapour to the thermal engine for the

generation of electrical energy;

¢ Returning the expanded wet vapour to the first pressure

chamber.
2. Method as per claim 1 characterized by the fact that the
mixed vapour 1in an enrichment tank is enriched with polar

fluid.



tank; conpress the enriched m xed vapour by neans of a thermnal

Adi abati c

expansi on of m xed vapour to wet vapour, wherein the

condensateswgagmybgy@aergy rel eased is transferred to the non-p

Transferrl
vapour to
Ret ur ni ng

% %A$ freed during adi abatic expansion of the
er englne for the generation of electrical e

the expanded wet vapour to d¢he first pressure chanber.

as per claim1 characterized by the fact that the m xed vapour
enrichment tank is enriched with polar fluid. WO 2008/ 052787
PCT/ EP2007/ 009515 9 3. Method as per clains 1 and 2 characterized by the

fact that
Met hod as

m xed vapodr WDabr%dﬁééﬁ“ﬁfoﬁ%%ﬁéd“ﬁbP%

evapor at e
char act eri

3asMaQ<abaraJ Ijdi-de water 1 andh as cRoNPet afedf byl thebenzene ak
t he above cl ai ns cr r gte{%zed by . the dfact

SNESIFar® 1156 ds,
at |ow tenperature. 5. Method as per one of the above
zed by the fact that the m xed vapour is produced in

m xed vapour MéﬂhbGUhi.per one of the above claims characterized by the

fact that the mixed vapour is produced from such polar and non-

polar fluids, which evaporate at low temperature.

5. Method as per one of the above claims characterized by the
fact that the mixed vapour is produced in a close mixed vapour

circuit.

6. Method as per one of the above claims characterized by the
fact that the evaporation temperature for the mixed vapour is
produced by solar energy, geo-thermal energy or combustion of

bio mass.

7. Method as per one of the above claims characterized by the

fact that the mixed vapour preferably covers a temperature from

50% to 75%.

8.Method as per one of the above claims characterized by the
fact that the enriched mixed vapour preferably covers a

temperature from 70°C to 95°C.

9. Method as per one of the above claims characterized by the

fact that the mixed is enriched dry.

10. Method as per one of the above claims characterized by the
fact that the work being released is transferred to a crank

drive producing a rotary motion.

engi ne;
polar fluid
olar fluid;
m xed
nergy,
2. Met hod
in an

s used. 4.
t hat the

whi ch

cl ai ns

a cl ose



6. Method as per one of the above clains characterized by the fact that the
evaporation tenperature for the m xed vapour is produced by sol ar energy,
geo-t her malyengpgynsoscombustion of bio mass. 7. Method as per one of the
above cl ai TZI%@Z{OS?@G?%%M by the fact that the m xed vapour preferably
covers a t?g:p atuar om 50c to 75c. B. Method as per one of the above
clains characterized by the fact thay the enriched m xed vapour preferably
covers a tenperature from70C to 95C. 9. Method as per one of the above
clainms characterized by the fact that the mxed is enriched dry. 10. Mt hod
as per one of the above clains characterized by the fact that the work

bei ng rel easedvigobir ansfer beM 40 tae CLaRk cOfihvecpraducingqany otrary notion.
WO 2008/ 052787 PCT/ EP2007/ 009515 10 11. Method as per one of the above

cl ai s chardct ef 1%ed By FFREUCFadt  t Hat" T he” pt dduced “rotar y°ndt i'on i s

transf err edphtioe ayederphaseogenetatioy §lertpraedueiargyel ectri cal energy.





