Met hod, device and system for inpressing energy into a nedium The invention
relates to a nethod, a device and a systemfor inpressing energy into a
medium 5 A non-gaseous carrier mediumcan be converted into a gaseous
carrier nmedium by introducing heat energy, so that the gaseous carrier
mediumrises. At a predefined height, the-4gaseous carrier nediumcan be
reconverted back into a non-gaseous carrier nmedium The potential energy of
the recovered non- 10 gaseous carrier medium at the predefined height can
then for exanple be used to be converted into a useful energy, for exanple
by allowing the carrier mediumto fall to drive a turbine. Alternatively or
addi t i onalMerhoidhe deedovennd npagasedurs ndyfdesinPdikrEAN HSQ hRgigpoved
as the distillate 15 of an ori gi nal nedlun1for use, for exanple as drinking
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13 of an original medium for use, for example as drinking water

if the original medium wag galtwater.

The reconverting of the gaseous carrier medium into a non-
gaseous carrier medium can take place by cooling the gaseous
carrier medium. The cocling can in this case be carried our

20 for example as a result of the fact that a transport medium is
led through cooling regions arranged at the predefined height,

where it receives heat of the carrier medium.

If cooling takes place by means of a transport medium, the
heat received by the transport medium can additionally be used
25 to contribute to the heating of the carrier medium. This has
the conseguence that during operatioﬁ only the lost energies,
inciuding the extracted useful energies, have to be introduced

from the outside.

It is an object of the invention further to improve methods of

30 this type and also corresponding devices and systems.



Furthetnore, a device is proposed. The device conprises a cavity and an
evaporation chanber arranged at the | ower end of the cavity. The
evaporation chanber is formed for converting a non-gaseous carrier nedium
into a gaseous carrier nedium by 15 means of introduced heat energy, so
that the gaseous carrier nmediumrises to“a predefined height. The device
further conprises conpression neans fornmed for conpressing the gaseous

carrier nmedium, The device furthe onprises a cooling circuit. The cooling
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of the heat energy in the cooling circuit can be configured nore si y. In
particula@?nt$ﬁ§QRﬂﬁ Rlitdles edium into a gaseous carrier medium oy

I5  means of introduced heat energy, so that the gaseous carrier
medium rises to a predefined height. The device further
comprises compression means formed for compressing the gaseous
carrier medium. The device further comprises a cooling
circuit. The cooling circuit is formed for reconverting the

20 compressed, gaseocus carrier medium at the predefined height
into a non-gaseous carrier medium by receiving heat of the
carrier medium. In addition, the cooling circuit is formed for
returning the received heat to be used for heating the carrier

medium.

25 Finally, a system is proposed comprising a device of this
type, and in addition a device formed for obtaining heat

energy which is provided to the firgt device.

It is therefore preoposed that available heat energy be used to
convey a carrier medium to a greater height. This takes place

30 in that & non-gaseous - i.e. so0lid or liguid - carrier medium
is turned into a gaseoug state and as a result rigses. The

gaseous carrier medium is brought to a higher pressure by



15 obtained at elevated tenperature allows the use of a heat punp to be

di spensed with. The conpressing of the gaseous carrier nedium can take

pl ace at any desired location. It can thus take place inmediately after the
converting of the non-gaseous carrier nmediuminto a 20 gaseous carrier
medium Wth respect to the device, the éonpression means can for this
purpose be arranged in the cavity directly adjoining the evaporation

chanmber. Alternatively, th coggr essi ng can take place i nmedi ately before
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elévated temperature. This offers the advantage that the

recycling of the heat energy in the cooling circuit can be

configured more simply. In particular, the heat which is

15 obtained at elevated temperature allows the use of a heat pump

to be dispensed with.

The compressing of the gaseousg carrier medium can take place
at any desired location. It can thus take place immediately
after the converting of the non-gaseocus carrier medium into a

20 gaseous carrier medium. With respect to the device, the
compression means can for this purpose be arranged in the
cavity directly adjoining the evaporation chamber.
Alternatively, the compressing can take place immediately
before the reconverting of the compressed gaseous carrier

25 medium into a non-gaseous carrier medium. With respect to the
device, the compression meansg can for this purpcse be arranged
in the cavity immediately below the predefined height. As a
further alternative, the compressing can alsc take place at
any desired point midway between the converting of the non-

30 gaseous carrier medium into a gaseous carrier medium and the
reconverting of the compressed gaseous carrier medium into a
non-gaseous carrier medium. With respect to the device, the

compression means can for this purpose be arranged in the



exanple a turbine to be driven. This can take place at the predefined

hei ght, but equally at any desired other height, in 15 particular at a

| ower hei ght. The descri bed device can have an accordingly forned turbine.
Alternatively or additionally, the recovered non-gaseous carrier nedium can
be allowed to fall from a higher height to a | over hei ght, where it can
drive a turbine by neans of its 20 kinetic energy. Wth respect to the
device, it _is possible to .prqvide for this purpose a falling path which is
formed to Permi & @nrye(?(?\?éggﬁ h%ﬁgéﬁsgléu’éh%a???%ﬁoﬁeﬁ?%‘ﬁﬁ% g froma
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before, iasorigdiereddiencenyvedsisngikr @ acpen-gaseous 10 state to a gaseous
state. For exanple after the carrier medium has been used to drive a

t ur bi ne, 5 é%éﬁyéiéahln%geugb%agefggghernnre be used to recool, for exanple
by means of & -heat exchanger. Ca - transport “HedFant corpresed B 1M &8l i ng
circuit. chamleeranatintaly, ta beadspoeh. MeHi HNtgANMPsLsesh hy- the ol i ng
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formed exghangeireans cancherprevided t9L L0LS-PULPOSE i ce can have an

accordingly formed turbine.

Alternatively or additionally, the recovered non-gasesous
carrier medium can be allowed to fall from a higher height to
a lower height, where it can drive a turbine by means of its
20 kinetic energy. With respect to the device, it is possikble to
provide for this purpose a falling path which is formed to
permit the recovered non-gaseous carrier medium to fall from a
higher height to a lower height, and also a turbine which is
arranged at the lower height and which is formed to be driven

25 at least by the kinetic energy of falling carrier medium.

The energy provided by turbines of this type can be used both
internally to the method and externally to the method.
Internally to the method, the energy provided by & turbine can
for example be used to assist the compressing of the gaseous
30 carrier medium by means of a mechanical coupling. The coupling
can for example take place between the turbine and CoOmpressor.

Alternatively, the energy can be used to reduce, after a



20 Between the conpression and the deconpression of the carrier nedium the
nmet hod can proceed at anbient pressure. Alternatively, the carrier nedium
can additionally be subject throughout the nethod to a pressure which
exceeds the anbient pressure and is further increase by the conpressing.
The 25 excess pressure can be adjusted H@ specially provided excess
pressure nmeans. This reduces the volune of the carrier nediumin the
gaseous phasqf t hus allow n ,%Qe structural dinmensions of the device to be
reduced at"the $amd tll’?l‘“8u6'h§€1 5 SPheSRErsY et OFRdi kit "®07% rPfaddig i on to the
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to thHd devfdes &xd@ WEHSAEIWP Htatehe evaporation chanber. However, in an
alternative approach, the heat energy can al so be introduced into the

carrier st Wriisld ifuted coeekcatfechenght uAVBEsWHLER LHE: gasegus,carrier
medi um passes. 20 The device can have for this purpose an accordingly
ar r anged BHSTgVF i (Mo dactii6n BEERERt C2ANT eheRgyMPRE riorl ustsdrtcelrsmentl , of

this typeganddgel sSOmRELSe-aN;eNEE gy PO A NLNY £'@£§P§p% r else be
supplied with enérgy by an energy obtaining efenent. An"in rodicti'Gn of the
heat ener@Prdilser but édcovepling hekghit 25 has the advant age that heat
energy at a lower tenperature level is required. It is thus possible to

supphy, abceeheeted: ¢ighgﬁaﬁgpgg%nﬁéuwgg§ldbﬁgfygbélg&lgﬂeg %Dggng cavity,
in each case Precisely sufficient energy for the carrier nmediumto renmain
in the g&3€6H3TsFabedyfPi Pet FECHRRTRT iidd! hulgiagepus carrier medium,

for example after said carrier medium has been used to drive
the turbine. Accordingly formed exchange means can be provided

for this purpose.

20 Between the compression and the decompression of the carrier
medium, the method can proceed at ambient pressure.
Alternatively, the carrier medium can additionally be subject
throughout the method to a pressure which exceeds the ambient
pressure and is further increase by the compressing. The

25 excess pressure can be adjusted by specially provided excess
pressure means. This reduces the volume of the carrier medium
in the gaseous phase, thus allowing the structural dimensions
of the device to be reduced at the same throughput of the

carrier medium.

30 In addition to the carrier medium, a transport medium
comprised by the cooling circuit can alsc be subject

throughout the method to a pressure exceeding the ambient



the invention can be inplenented in a much nore

conpact and cost-effective manner if for exanple solar collectors, as
energy obtaining and introduction elenents, are attached directly to the
casing of a cavity in which the 5 gaseous carrier nmediumrises, or even
whol Iy or partly formthis casing. The ehergy introduction el enent can
conpletely surround a cavity in which the carrier nediumrises or, for
exanple in the case of solar collectors, be arranged only on a sun-facing
10 side. RRETTEHfor €% REEEENBRESERRSeRERAE ovEraipe aptor@imslght of the

cavity or hed anged:qnl v-.,0a a sel ected height portion or on a plurality
of the selected height portions. Accordingly, the heat recycled by the
cooling circuit can also not_only contribute to the heat energy w th which
the non- T é’é‘fec?d?"@’&ﬁ?ﬁ’e?mﬁ@a?%ﬁﬁs cnverteaus ntdr Bl eadeslise dir i er

medi um butguidtdieurahternat kvekycaroagdidd onakly. ol sacontydbyte to.a heat
energy with which the alreadx gaseous carrier nediumcontinues td be heated
duri ng’t h&*Areée ThECHgsl Phgler?eupte F 7t v W eatie ate gfrecheunangieeenedi um
f,Lhe fact that a transport nediumis led in

for 20 exanpli¢sasnd EESYl hoof;d e _ ! .
the cooling circuit throug% cooling regions, for exanple of a cooling unit,
arranged at_ the predefined height. The cooling regions can in this case be

f or med by ThoSBE SRTHPREFEDI PRAS oFHE ToolS MPI&fIioes edan sieAechied, caBe be
enbodi ed and-arkangegh be implemented in such a way that it is

completely emission-free. However, generally, any energy

30 reached. 7 In addition,

10 source can be used to obtain the heat energy utilised. Thus,
the introduced heat energy can be obtained from geothermal

heat, water heat, air heat, a fossil energy carrier, a nuclear

energy carrier and/cr sclar energy.

The heat energy can be introduced exclusively at the starting
15 point of the rising carrier medium, i.e., with respect to the
device, exclusively via the evaporation chamber. However, in
an alternative approach, the heat energy can alsoc be
introduced into the carrier medium distributed over the height

over which the gaseous carrier medium passes.

20 The device can have for thie purpose an accordingly arranged
energy introduction element. An energy introduction element of
this type can itself comprise an energy obtaining element, or

else be supplied with energy by an energy obtaining element.

An introduction of the heat energy distributed over the height
25 has the advantage that heat energy at a lower temperature
level is required. It is thus possible to supply, at selected
heights or continuously along the height of a cavity, in each
cage precisely sufficient energy for the carrier medium to

remain in the gaseous state until the predefined height is

30 reached.



25 in such a way that they can at the sanme time be used to divert the
recovered non-gaseous carrier nediumto a provided collecting point. In a
suppl ement ary enbodi ment, to assist the reconversion, a substance could

al so be introduced directly into the gaseous 30 carrier nedium for exanple
t hrough an accordingly formed collector.?The introducing can in this case
take place for exanple by injecting or sprinkling. After the substance has

8 withdrawn heat fromthe carrier nediumand thus assisted the
condensat i oh,23He SbstAfce "ARATEERr FRE Aedi Um enanbed sépar atweh agaien f or

further us@umpHHs 6an Jek -exaapl e Lake . placesi FOJ@I-%%%:% nanner if the
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the rising, .cartiher med As a result of the thus increased
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reconver sigarsdosisaksorassi stétun | ni ddw 5,01 teshoulitb 116, Y ¢Jay-che: enswred that
the injected or _sprinkled carrier nediumdoes not fall back into the
evapor at i SN Eh&f5éFS -but rather is supplied to the intended use. This can
be achieved for exanple in that the carrier nediumis injected or sprinkled

only onceTht kasrggathedodureyrorelaimdrite ccavidgntikate115 si:grangked at the
upper surface

upper end. _A.collector ¢ conprise an - optionally cool ed -
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non- gaseous“Car Frer Feiifn i '8 EMFOERS Firsedtead pPorrexhnptet bye neans of
an interngdighe &tofs VO 19 thefurhber use Eﬂ”&oééi% é&?rﬁ&e qf the
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Furthernore, tenporary storage all ows peak denmands for the recovered

nongaseouscE@rdirey1 Tedinimiea che-apt 108 Bl Senpeaks: i Agthe-deld very of;f he
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not only contribute to the heat energy with which the non-
15 gaseous carrier medium is converted into a gaseous carrier
medium but rather, alternatively or additionally, also
contribute to a heat energy with which the already gagseous

carrier medium continues to be heated during the rise.

The cooling circuit can receive heat of the carrier medium for

20 example as a result of the fact that a transport medium ig led
in the cooling circuit through cooling regions, for exampie of
a cooling unit, arranged at the predefined height. The cooling
regions can in this case be formed by hoses or other pipes.
The cooling regions can in this case be embodied and arranged

25 in such a way that they can at the same time be used to divert
the recovered non-gaseous carrier medium to a provided

collecting point.

In a supplementary embodiment, to assist the reconversion, a

substance could also be introduced directly into the gaseous
30  carrier medium, for example through an accordingly formed

collector. The introducing can in this case take place for

example by injecting or sprinkling. After the substance has



The potential energy of the recovered non-gaseous carrier 30 nediumat the
predefi ned hei ght can be used for conversion into an energy formdesired
for external use, for exanple by neans of the above-nentioned driving of a
turbine. 9 For a conversion of the potential energy of the carrier nedium
into a different energy form the potentQaI energy can therefore first be
converted into kinetic energy. This can take place in that the recovered

non-gaseous r|er Sﬁg ¥n1|s 2 al | owed to fall on a falling path froma
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to the evaporation chamber - - Qﬁbéaglon gham@ B

rather is supplled to the intended use. This can be achieved

for example in that the carrier medium is injected or

sprinkled only once it has reached a region of the cavity that

[5 is angled at the upper end.

A collector can comprise an - optionally cooled - upper
surface which delimits the cavity and is embodied in such a
way that it feeds the reconverted non-gaseous carrier medium

to further use, for example via a collecting reservoir.

20 In an exemplary embodiment, the recovered non-gaseous carrier
medium is temporarily stored, for example by means of an

intermediate store, prior to the further use,

Temporary storage of the recovered non-gaseous carrier medium
is for example suitable for delivering a reserve for times in
25 which no external heat energy is available. Furthermore,
temporary storage allows peak demands for the recovered non-
gaseous carrier medium to be met or else peaks in the delivery

of the recovered non-gaseous carrier medium to be buffered.

The potential energy of the recovered non-gaseous carrier
30 medium at the predefined height can be used for conversion
into an energy form desired for external use, for example by

means of the above-mentioned driving of a turbine.



Alternatively or additionally, the recovered non-gaseous carrier nedium can
al so be renoved for external use. 30 The converting of the non-gaseous
carrier nediuminto a gaseous carrier nediumallows the carrier medium
depending on the conposition, to be for exanple distilled. The distilled,
10 recovered non-gaseous carrier nedi um%an then be extracted, at |east
partly, via a extraction point, before, after or instead of the conversion
of the potenti al energﬁgi nto a different energy form 5 If, for exanple,

sea wat er f°¢ GsEQTHETERERCAr r FRT MRUFUM Y G IR 195 ddit &rFRE dngt @edium
evapor at esnche digselued Qﬁé_ﬂ?y%@mﬁ,?'&@a’s%@é}gqi%@l tshd¥ReipiHfated. In the
condensation area at the specified height primarily pure Water is then

avai | abl e thfegospehsrap bl FPper P simdid ikiines Forerepplyi.cdhiiencand 10
embodi ment. .guch: g5, ik nkdng Wl el dRGaR L AN JIId galion.; Lf used vater or
waste water from i ndustry or househol ds 1S us qas ecartrel mediunt then
by neahs efildiwstli tbafath ersed fwalternomamstie-onvateh iglheanilrgetanct ake pl ace
and recov?[ré of .the residual_s bstta}iflcesh 15 .The aseous carrier nmedium can
rise in a C49Ft y=Eoht ai i ng-apar (- Hr iR afy dior‘PZSt?SiplEi‘eg, en&fGrt Rer

subst ancesnetHgweysrs , it esnaidinelnted Neceaw Ly réar-akSenceapr ksema £4!1ing
medi um which is entrained by the rising gaseous carrier nmedium The filling
medi um cafBETRI FOBFEHRE otHE! §is S0 UgRTA ROGEeP1200FHengse of a filling
medi um al Lous andesi hable didfelences: 'tﬂeBE@%éHr,ecQﬁt g_@egrw%&é\%y and
the external environnent” to be conpensated for. Suc ifferences in

pr esslir e €ahs reigpasd r om vari ous operating tenperatures caused by the

changes in the states of the carrier medium As the filling mediumis 25
ent r ai nedrhycAd e gard Rl e dineMpdtenksaposstbhe tonpProvide &ofed hedd | 1ing
mediuma closed circuit in which the filling nediumis, after renoving the

carrier sl WRHTIhensrelefiPAEd Réi Yhi! BgaknRdrmdecavalbabl eirEthiag
evapor at of ¢ HaWeyer: R £eEBall el albol $n81 88-0088L Pl 8.1 0, Kl oyi de.an open

system
energy carrier. Examples thus include inter alia a conversion

15 into mechanical energy, into electrical energy, intc energy
for generating a chemical energy carrier and/or into energy

for generating a physical energy carrier.

Also after the conversion of the potential energy into a
different energy form, the recovered non-gaseous carrier
20 medium can if necessary be temporarily stored in an

intermediate store.

Instead of or following this, the recovered non-gaseous
carrier medium can, after the conversion of the potential
energy inte a different snergy form, continue to be used at

25 least partly in a closed circuit. With respect te the device,
the carrier medium ils for this purpose returned to the

gvaporation chamber.

Alternatively or additionally, the recovered non-gaseous

carrier medium can alsoc be removed for external use.

30 The converting of the non-gaseous carrier medium into a
gaseous carrier medium allows the carrier medium, depending on

the composition, to be for example distilled. The distilled,



30 in which the filling nediumis drawn in fromthe outside as a result of
the entrainnent wthin the cavity and is rel eased back out again after use.
11 Generally, enbodinments with closed circuits and also with open passes
are suitable for all substances used and_.not renoved for external use, such
as carrier nmedium transport nediumandtilling nedium and also for al
energies not renoved for 5 external use. Various aspects of the invention

can al so [ differently as follows: The description of the
o osent od BT oq RoPRGACSnAF ST S oF" { HETHEi S of ot T HEGrh g’ | n
particul afetblse gefiniti onald eftidecief boand, desesidl iMNS - ale . dentica

to those in application, PCT/ EP2007/ 051940 ' Met hod, device and system for
t he convePgi6ﬁeoF°8H§F§§®ni?Ft?ﬂﬁrﬁﬁﬁ??ﬁl%4m?¥&ﬁﬂy(ﬁﬁﬁoIﬁzﬂﬁiﬂﬁman£r. Al l
defini ti oaserdeseri-ptions, explanations and drawi ngs are taken over from
that docunent. In particular, any 15 aspect of the cited application may be

used in t present _application of the sinplified nethod, of the device and
of théysygﬁén$?bre%%Téﬁ%ﬂrﬁfﬁﬂﬁﬁiﬁ% ﬁ%ﬁﬁﬁgﬁé§i??ﬁn%$§rﬂéftﬁéda§ﬁec@§ of the
changes i nisbat eied heedmpantse0feddiniatd:0ductd on of,1heat E%g Lhe carrier
medi um (any_desired heat. source, i.e. 20 including in par?icu ar sol ar
energy), %%%e%%%&ﬂ%fsw%mﬁ%%ﬁ@rt@@-be thieghindgneatipht angy an i nert
mass to a-@ gk : ed e .Qravi i,ona el d_using the.chi mey
T oot (| e D Ratra by Bron: "SF Fhe morSdu 28" (el of
t he carriBisreetrams ivn ovd tLalgepeod scbrmniney émentpp i 25t coh defid wi nd) by
way geguetd ondj tians .0f the vessel (= structure of height h) in
mhicﬁhthe 'mé%ﬁﬁ%n g%%%éggaggg %éggeg??e¥e%?88¥ﬁfyn@”ghérﬁ%ﬁ?F%?Ppdﬁ%ntim
energy, tiredspectr ofr whetpr edueti ononf i watet r{wet ehodsdnd NSty ial-qise,
servi ce wat the aspect of the 30 recircul ation of heat,

r., drinking ter), A
of the r@@o&é]rey “6f TH&At m\léﬁl‘f‘ﬁe hBERobY aRe78? of €hetdela e orsesbt ai ni ng
energy, anddheraspeeeswotetheleonyREsEON OdenelMe (444 NG, g8NQAt or),

such as those 12
the residual substances.

15 The gaseous carrier medium can rise in a cavity containing,
apart from any impurities, no further substances. However,
alternatively, the cavity can alsoc comprise a filling medium
which ig entrained by the rising gaseous carrier medium. The

filling medium can be air or any other gas or gas mixture.

20 The use of a filling medium allows undesirable differences in
pressure between the cavity and the external environment to be
compensated for. Such differences in pressure can result from
various operating temperatures caused by the changes in the
states of the carrier medium. As the filling medium is

25 entrained by the carrier medium, it is possible to provide for
the filling medium a closed circuit in which the filling
medium is, after removing the carrier medium at the predefined
height, again made gvailable in the evaporator. However,
alternatively, it is also possible to provide an open system

30 in which the f£illing medium is drawn in from the outside as a
result of the entrainment within the cavity and is released

back out again after use,



of the storage and internedi ate storage of the obtained energies in
physi cal and al so chem cal storage nedia. (It should be noted that the

foregoing listing lists only the core aspects; this does 5 are
uni nportant. On the not nmean that the renmaining aspects contrary, this
restrictionin the listing is to be undet st ood nerely as a nenory aid for

core aspects.) The devel opnent and sinplification consists in the fact that

previously, separate parts..of the nethod and/or of the device 10 for
obt ai ni ng’ &H %JJ@ Fe FEHEEIEF RhEE §gB€F | GOGS Y SapmexBefigi BhtaAneben

di fferent ga0oess-eonui®lab1Ehicsy! gadszuB¥eAnickat Racyndgs! M&E%éﬂcﬁ@?& S
identical, to a different, previously unknown solution. The sinplification
now consi st¥ iSFIHEFadtet hERChhasgasEsUST 1BeEarri ek rameibomt i Bednprassed

before t he ;condensela: it 8kt g1b! 0251 eached.the greater, hel ght, for the
pur poses of inpressing potential energy. The eﬁergy necessary fof the

conpr eSsi eaxtErmelcouwpr-essi on can take place by means of all known nethods
and/ or devices allowi ng gas to be conpressed; 20 such as for exanple piston

punps, di aphiiagR RUPBS sl OF aF He COTPLESSH Sdan WM &8 1S QL nglease in
pressure, is, as nowin the sinplified nmethod, device and system for

obt ai ni ngGéAéegenthe ant feeldranch up to the turbine sees this increase in
pressure, recovered therein. In one enbodi nent, the energy 25 recovered in

this way cae beseeiptned 60 the éﬁﬁg&ﬁtsaﬁprsi%l@ﬁ’iéﬁ‘ n%t@JJde%hdv%thﬁi cal
coupling b% means of a shaft and optionally gear nechanism Neverthel ess,
it is al sbRpoSSVbfe tor sepetnite ety Vira Rawe iconwer $ihen deff itheiknnetic

ENergy¥y of the terms and descriptions, are identical to those in
application PCT/EP20C7/05194C 'Method, device and system for
the conversion of energy' in the name of the Applicant Klaus
Wolter. All definitions, descriptions, explanations and
drawings are taken over from that document. In particular, any

15  aspect of the cited application may be used in the present
application of the simplified method, of the device and of the
system for obtaining energy. Reference is made to the aspects
of the changes in state, the aspects of the introduction of
heat into the carrier medium (any desired heat source, i.e,

20 including in particular solar energy), the aspect of obtaining
energy by freighting (= lifting} an inert mass to a greater
height in the gravitational field using the chimney effect
{i.e. converting the chaotic movement of the molecules (=
heat) of the carrier medium intc a targeted common movement {=

25 colder wind) by way of geometric conditicns of the vegsel (=
structure of height h) in which the 'warm' molecules are
located), representing the gain in potential enerqgy, the
aspect of the production of water (water for industrizl use,
service water, drinking water), the aspect of the

30 recirculation of heat, of the recovery of heat in the method
and/or of the device for obtaining energy, and the aspects of

the conversion of energy (turkine, generator), such as those



of the turbine into other energy carriers which then, after 30 appropriate
reconversion, can be supplied to the conpressor (for exanple: generator -
el ectrical energy - notor). This 13 corresponds to indirect provision or
supplying of the energy for the conpression. In a further enbodinment, the
conpression of the vaporous carrier nediumis carried out not after, but
rather before or 5 during the vertical transportation of the carrier

medi um i n.0 r e i han i i fter vapor at i ng
' the evaforator orhrs T Bl fed Bl IR B A Sirifels:
i nfl uencednbygt.he tonphesscah gudceEss: dhentierals cxfordes grdithi s nmeans an

enduring sinplification, since as a result 10 alnost all noving parts are

| ocat ed i hey Legion. of it he t%ifn@drfe' t-had,; I a y m f or
obtainingqg%e§g§e§$he advanté@e, an thusgfﬁéﬁiin%%ﬁ 9§g€%gﬁ,8ﬁ%glg%%sists
in the factrthaspehesi ntreasdodn iprtess@re tihatt éegasgensistabepeeads to an

increase in_ the. boiling/condensatjon point. . As a 15 result, .the evaporation
heat I h t FBS COMBRREr s 160 1Rt 6 THE T anSPort TREATaRCAE 2 i Gher

t enper at uLestifigi s ttwscavaidabitedd meetly agdaopkmbrl| ¥idi 8ot heotd ansport
medi um for the evaporation process in the evaporator and does not have
first to d¥PHFoEght to a higher tenperature level via a heat punp. 20 In a
further enbodi ment, the sane effect of raising the tenperature is achieved
as a resuthe aietdleomeott tdrat simplédntrasont oodeiect fnanisé efawf thee

obt ai ned nechani cal ener fromthe_ligquid rhine.to th as conpressor, a
convlersi o??fe?vrft%’l‘ YoM CeREF§§ Pfrg g;gﬁéféo :538‘3/9¥a° h eficget}irr:‘??eZS

turbime afnsk tdhesubseguenrirggeneeatendeand Wheielestpeealuanengy 4-5 then fed
into the carrier mediumin or after the evaporator via an el ectrical

heat er. THESTECIRANISEH EAdeFF EaRTaresS beCRerRver t Ba ¥ 2344 y G0 ieat via
friction gnd. ggualhly coyplked;int@chhecgarrigr, ngdism at. t he deasj gnat ed
| ocations. 30 Conbinations of all of these procedures are*also possible. In
unknown solution.
The simplification now consists in the fact that the gaseous

15 carrier medium is compressed before the condénser, but after
it has reached the greater height for the purposeg of
impressing potential energy. The energy necegsary for the
compression (the compression can take place by means of all
known methods and/or devices allowing gas to be compressed;

20 such as for example piston pumps, diaphragm pumps, rotary
compressors), which 1s an increase in pressure, is, as now in
the simplified method, device and system for obtaining energy
the entire branch up to the turbine seeg this incresase in
pressure, recovered therein. In one embodiment, the energy

25 recovered in this way can be returned to the compressor by way
of & direct mechanical coupling by means of a shaft and
optionally gear mechanism. Nevertheless, it ig also possible
to select the detour via the conversion of the kinetic energy
of the turbine into other energy carriers which then, after

30 appropriate reconversion, can be supplied to the compressor

(for example: generator - electrical energy - motor). Thig



a further enbodi nent, the coupling of this heat into the 14 transport
mediumis carried out before or in the evaporator; this leads to the sane
result. Furthernore, the reduction in pressure in the turbine results in a
further cooling of the carrier nediumwhich is after all 5 already in a
liquid state there; this is also achieved by the | owering of the boiling

point that takes place in this case. This aspect represents the provision
ole in the entire sinplified nmethod, device and system for

of the col d?% 1 ¢ \
obt ai ni ng EHETRPCWS FAWAPCHTERE PFaRspoPRE REdF AP B1bg oufhtha erdrsf | ow 10

t enper at ur@xr ldhed h@nghlbed gt hod and/or device for obtaining energy, this

was represented and achi eved by a separate heat punp which may now be
further enbodinment is a heat punp or else a

di spensed wi th. ely i .
: % % &%ﬁ&%sw%glm@%& t QAR T IHE e rperdiuransirause col d

control |l ab
pol e, Dur icag it hicaiad) ust FRnkipn osessiod her ot Pum-dhen tangports heat
n-a further

energy_fromthe transport nediummainly into the cold pgﬁ%.
enbodi renCUIERE ERE| YBTSIFDL i FTReER@ItfodoTdev cereant rsyistremebidumebt ai ni ng
energy isghaksedol@san,gl VAt 0. Pressure d 0 qrder to reduce the

vol ume of the gaseous 20 phase of the ng?ﬁéﬁkﬁgaﬁu§FliF & &VePytharng?
conpri si ng7t hBecavaperaten. tThaspor tpavedibim, Hse tpreevhansky desski bed
sinplificatior ' ffected thereby but are nogw set to the different
basi ¢ pregétrgﬁfééﬁggéﬁhe er%qﬁﬂﬁgﬁgr%sﬁlgﬁfQFPﬁ&?SeHBBdFﬁEHF,O%n@%5%9ﬁ9
carrier metisnmeans adrsehmriaicsed ol 123cREesSUr 81 nCEXaBPL ey ki ¢ he case of
water,as the carrier . . _

almost a I moving parts are located in the basge region of the

simplified method, device and system for obtaining energy.

The advantage, and thus the simplification, now consiste in
the fact that the increase in pressure in the gaseous state
leads to an increase in the boiling/condensation point. As a
15 result, the evaporation heat in the condenser is fed into the
Ctransport medium at a higher temperature. It is thus available
directly and optimally via the transport medium for the
evaporation process in the evaporator and does not have first

to be brought to a higher temperature level via a heat pumpe.

20 In a further embodiment, the same effect of raising the
temperature is achieved as a result of the fact that, in
contrast to direct transfer of the obtained mechanical energy
from the liguid turbine to the gas compressor, a conversion
into electrical energy first takes place via the liguid

25 turbine and the subsequent generator, and the electrical
energy is then fed intec the carrier medium in or after the
evaporator via an electrical heater. The mechanical energy can
also be converted directly into heat via friction and equally
coupled into the carrier medium at the designated locations.

30 Combinations of all of these procedures are also pogsible. In

a further embodiment, the coupling of this hear into the



medi um approx. 1,800 litres of steamare obtained at 1 bar pressure and 1
litre of liquid. At 100 bar only 18 litres are obtai ned. Neverthel ess, the
change in the tenperature |level at which the evaporation takes place nay be
observed in this 30 case.) This | eads, % will be readily apparent, to
design solutions which are nore advantag ous inthe long term as the
systemis nore conpact. 15 Now, in the case of the enbodi nent for
obt ai ni ng wat er, Eherg are,two sub-gnbodingpts. However, a common feature

[

of both stBeETEEdirmBRES s EhaRT T He A i Medi Um 3% S| TEPIEE 8 ‘open

pass. Therahevezdasctbbederesyel +dg:.10f. the evaporation 5 heat is also a
conponent. The only difference is that one sub-enbodi nent attaches no
ed et hod and/ devi ce

i nportance,_to.obtaining the punp. ener see the ci r

{oF Cobt a1 TTG"ERLPED) | Pherelil TATe OEAH Y O errdigy TR d R FPELERL 1 or m
(for examphea eliecheicabornes gy idise preefrdrrechaanidn Wrike okhertd® 211

enbodi rent _t he punp energy. is used partly or else conpletely; this is

achi eved PAYERGY the? chIVerditiis Sir &SAGUSSy SdESe PCBd&VRENREr 818f t he

pot enti al 18peLgYgWoE Chhdas, af ey Rlintheen obtaised izs.diispensed.uisth partly
or else wholly (see the cited nethod and/or devicé for obtalning energy).
For exanpFeis18sSpef’s FTepxaaatited to@m rsavhsipat afhébeucbiliderpscatnanged at

the height_h. (= Hﬁﬁ. j i € t.er t ai_ni.ng 0t i ener

whi ch rgp%%géﬁ?sgt ejﬁgﬁgaﬁ%%%xﬁhigﬁégkg %ﬁ?n%ggF%gs%ggeggkggﬁggéarrie?y

medi um t akesrgy ace; th rwisiuch thandyatpbrthesdnengy s Whbchht stoecessaryw f or
the cgnpression and is _2Q.inherent to.the_increase in pressure,.is

reco redtﬁT?%%ﬂFﬂﬁ%cgggg?ﬁ1flﬁg iWﬁgpggoﬁszoFoa?Hécﬁo%%ﬁt%% 2ehdtgy. In
ot her worglseand, ithisorRwhakpsicaphttiednsuauaRE¥velhey sk Mpbbii £ nihod,

devi ce and system for obtaining energy _are distinguished fromthe
pr edeces STy MieT G@UcLEoAHL6PSE528 Bi ARch8FSeY etat2dl presxure. As a

result, the,dedlePUNR izS ndbsPenssdow Lhsenti kehyrandathe Lecygldng of the
evaporation heat is at the same time greatly sinplified. The ciTcuit of the
sinplifi etbetchogeddéei edisnd shst eamperature of the cold pole. During

15 this adjustment process, the heat pump then transports heat

energy from the transport medium mainly into the cold pole.

In a further embodiment, the entire gimplified method, device
and system for obtaining energy is raised to an elevated
pressure level in order to reduce the volume of the gaseous

20 phase of the carrier medium; i.e. everything comprising the
carrier and transport medium. The previously described
gimplifications remain unaffected thereby but are now set to
the different basic pressure level. Nevertheleszss, in a further
embodiment, only the carrier medium can also be raised in

25 pressure. {(Example: In the case of water ag the carrier
medium, approx. 1,800 litres of steam are obtained at 1 bar
pressure and 1 litre of liguid. At 100 bar only 18 litres are
obtained. Nevertheless, the change in the temperature level at
which the evaporation takes place may be obsgerved in this

30 case.}) This leads, as will be readily apparent, to design
solutions which are more advantageous in the long term, as the

system is more compact.



obtai ning energy may be obtained in a sinplified manner, by 30 way of
exanpl e based on a carrier and transport nedium (for exanple water) and an

energy source (for exanple solar energy), as follows: 16 Water is
evapor at ed, solar energy being supplied, is raised as steam as a result of
the inpressed heat in a suitable struct dre by way of the chimey effect, to

a height (potential energy is thus obtained), where a conpressor is used to
bring 5t steankg%:an eleﬁakgd Erﬁs ure ét e ev Eoration heat is thus

obt ai ned ayain *at &P&Fated “56i FPRG“t 8fPer attr 873 cBndené@eE W ts¥e ai d
of a cool ing: GivwC Wi -Whiveh ikehdENSubheve Y aRorahingn heatuto the,eviaporator;

the cool ed condensate, which is at this elevated pressure, is fed to a
turbi ne i FURD SIREH &0 Heast TPRE BREr §57 HeREsBEAYUT of S cOWRI eS| ton 4%
recover ed dpe.l eucl ngrtNe pUGEY aS BB bOST £886c 1 Inpr SESULE: b Al & ase,  due
to the reduction in pressure in the condensate on ow ng through the
turbi né athetslte isamd sti AecPupthent cobhe ngrdowhi f Seaehievied, trard drive scal-d
condensat o] i is.re o0 the evaporator. In addition

this cold%g%% gﬁégfegﬁgagﬁgﬁ ?%el%ég%g%hﬁﬁa?%ﬂoé$ﬁ§hﬁﬁﬁi9ﬁf(ﬁqqﬂn%PeFﬁYthat
the water (ekst htecookedgmethodidnd ot adeani ddefef ramOmicepled igher.eby
before it .is returned to the condenser. This brjef description applies,

with all ofSFEES20 it BPpretHty oiis, S1Y Bhrbdti 95 0% Et s £86t  rangi ng

from purekyagpt a ngmgceﬁgw}/,eﬂé@d}m xed Jrof M- A RIHEN obfaiRihag water for
industrial use. In a further enbodi nent, the conversion of the heat energy

of t hé&l caPFPef:HeBT US| BERI HERTIE ek ples] Rutito i satsiec CORBR gLy ;

this is achieved in that the conversion in the previously
described manners of the potential energy which has after all
been obtained is dispensed with partly or else wholly (see the
cited method and/or device for obtaining energy). For example,

15 this is carried out such that the turbine is arranged at the
height h (= pump height) - i.e. after obtaining the potential
energy, which represents the height at which the change in
state of the carrier medium takes place, in such a way that
the energy, which is necessary for the compression and is

20 inherent to the increase in pressure, is recovered without

necessarily having recourse to the potential energy.

In other words and in somewhat simplified summary, the
simplified method, device and system for obtaining energy are
digtinguished from the predecessor by the introduction of a
25 branch of elevated pressure. As a result, the heat pump is
dispensed with entirely and the recycling of the evaporation

heat is at the same time greatly simplified.

The circuit of the simplified method, device and system for

obtaining energy may be obtained in & simplified manner, by
30 way of example based on a carrier and transport medium (for

example water) and an energy source (for example solar

energy), as follows:



25 takes place by neans of flow of the carrier mediumthrough one or nore
nozzl es or devices equivalent to nozzles. The chimey | ocated after the
evaporator may for exanple also be regarded as a nozzle of this type, if
the flow cross section of said chimey i.s snmaller than the fl ow cross
section of the volunme 30 in the evaporallgr. Any ot her nozzl e design and

al so structural arrangenents thereof in the nethod, device and/or system
s the function of converting the 17 heat

f or obt ai W r?:%ener y/ whi ch causi
energy | ntGREneti EVBREFBG For PR pUTToE0 1B LUB THIR! 54 antp g iReoRs can
al so be usedanThesi avest0n ®fl tnbeigesssdihed her eimaf torid4pgreater detail

based on an exenplary enbodinent. In the drawings: 5 Fig. 1 shows
schemat i c&FPCERESCBYsTRYCPT o ®f ClaHesie il TR §- devd ce hrledrdi (mptieatihe
inventiongrEhg, 251 ndsSEherBtis) flaye.char teddlustrati eragign of

t he devi cgnfrg%[n Fisgur esl; F)I g. 3 1S acsct#ematsri% bﬁrggé%égji g’%r Ea‘%&%g an
exenpl ar y tideveteanOtaceor el e ted thrednvent (tde  Risporktsivonkescherat i cal |y
t he const i f r,.e |-ar vi.ce .according to the invention;
Fig. 5 i sq:ég%cﬁ%%%{’?%db %%ﬁd?%éﬁg%lg%‘yaé%%urbt%eirmgxetr?ﬁ] ¥V “déVi ¢ce accordi ng
to the inventitngsed 1bi Hh gthd shbws’ scherdtirealdiydfie aeAstr veti:@A=0fna

further exenplary, device accordi ng/to the invention;, Fig. 7 shows

schemat i cBV FHOERCEXenptr -3 dctiv TR 2E@at iAlSa CRevEte REEE6RARRAG to t he

inventi onyhadd is at Rihs &1shewsa geadnant diageameef ;ap exeppl ary heat
and 20 gravity plant according to the invention. Figure 1 shows an
exenpllar ywehPodi heifta 6 tdhed&ncc@vadesedeagy for compression is

recovered by reducing the very same increase in pressure; in
this case, due toc the reduction in presgsure in the condensate
on flowing through the turbine at the game time further
cooling-down is achieved, and the cold condensate thug

[5 obtained is returned to the evaporator. In addition, this cold
condensate is also the celd pole for the cooling circuit in
that the water of the cooling circuit is taken therefrom or

cooled thereby before it is returned to the condenser.

This brief description applies, with all of its
20 interpretations, to embodiments for cbjects set ranging from

purely obtaining energy, via mixed forms to purely obtaining

water for indusgstrial use.

In a further embodiment, the conversion of the heat energy of
the carrier medium via adiabatic expansion into kinetic energy
25  takes place by means of flow of the carrier medium through one
or more nozzles or devices equivalent to nozzles. The chimney
located after the evaporator may for example alsc be regarded
as a nozzle of this type, 1f the flow cross seciicon of said
chimney is smaller than the flow cross section of the volume
30 in the evaporator. Any other nozzle design and also structural
arrangements thereof in the method, device and/or system for

‘obtaining energy, which causes the function of converting the



to the invention for inpressing energy into a nmedium which device can be
used for the efficient conversion of energy. The device conprises a
structure 10 having a cavity 11. It 25 will be understood that the cavity
could in an alternative enmbodi nent al so be arranged obliquely, for exanple
adj oining the flank of a hill. An evapordtion chanber 12 is arranged at the
| ower end of the cavity 11 at the height h = ho. 18 Arranged at the upper

end of thﬁlc vig%ﬁil S fi%st a,conpressor 101 and subsequently at the
hei ght h £%% £EEMT AGTGniI L E3LCTRESEGHpr 85sbRe 1PUTrRAFE | A t FASE kesle be

confi gur edtdahspir-tdesohed-gBNAGE, HOruexanpl e as a piston punp, diaphragm 5
punp, rotary conpressor, etc. Fromthe cooling unit 13, a downpi pe 14 | eads

to a turbinpe 15‘MAEh a ge grgtor CO“W%%%%Q thereto. The turbine 15 is in
turn connected™ 6 thE e ég r 3ti OR° chaRber 425 1ok ¥ooth i ST £35d L n
addi tion ceprecbedahockbepeyapos@bbOMmahaTbes 4% a@gat return line 10

16. The cooling unit 13 and heat return 16 formelenents of a cooling
circuit. JFurther , .Lhe turbi of, a conventional sol ar chi nmey power

pl ant %7 F%gdp igﬁgﬁgysé??%ﬁﬁﬁf {ﬁ?t$ﬁ§(ﬁﬁﬁﬁﬁfu9§%%ﬂéﬁ%ﬁ?lf@eﬂ§ﬂa?¥covering
heat ener ggviiseastadpetng ntsuche ai hberwayori;hat it can supply heat energy to

t he evaporation chanber 11. An exanple of an elenent of this type is a

solar colgctor; i nst e .sun,_.the el enent 18 can al sp use
any ot her %ggirehsZgggéﬁgﬁﬁﬁgiéﬁﬁ%ﬁg%ﬁégnéigFﬁﬁF%%lﬁﬁ ggeu988F§F68ﬂ ?ﬁat a
pluralitytot étenentSraf Riyisce yipe can 20 al so be provided. Furthernore,

i nci dent spear energy can also be used directly for heating. Finally, an

el ement 19; fors recoveringAnd iny-eduging heat gnergy, | ranged al ong the
casi ng of %%e cavity. The elenent 19 cgﬁvPbrggxgﬁp%%gggi%g?sgegl%%lar

col | elét oracosrEmrte 2hes imvielngworhart illustrating the node of operation
of the device fromFigure 1 in principle. The evaporation chanber 12

contai ns m gard i oW MR 122090 the construction of a further

exemplary device according to the invention;

Fig. 5 1s a schematic block diagram of a further exemplary

device according to the invention;

15 Fig. 6 shows schematically the construction of a further

exemplary device according to the invention;

Fig. 7 shows schematically an exemplary recovery of heat in a

device according to the invention; and

Fig. 8 shows a guadrant diagram of an exemplary heat and

20 gravity plant according tc the invention.

Figure 1 shows an exemplary embodiment of a device according
to the invention for impressing energy into a medium, which

device can be used for the efficient conversion of energy.

The device comprises a structure 10 having a cavity 11. It

25 will be understood that the cavity could in an alternative
embodiment also be arranged obliquely, for example adijoining
the flank of a hill. An evaporation chamber 12 is arranged at

the lower end of the cavity 11 at the height h = h,.



gaseous state, for exanple water as a liquid carrier medium The

el ement 18 for recovering energy supplies external heat 30 energy to the
evaporation chanber 12 (step 20). Owning to the supplied heat energy, the
carrier nmediumis converted into a gaseous state, that is to say, it
evaporates and rises in the cavity 11. Ffe el ement 19 additional ly

i ntroduces heat energy, 5 distributed over the height of the cavity to

assist the rise, into the rising, gaseous carrier_ nedium thus preventing
auto-condéﬁ?ﬁ?ﬁ%ﬁiﬁgf&P€ tRecCobPAngTuhle $3Vigyrbhchediifttis then

necessary degnSupplar o1t heqevapergtihop: ¢hamber 12, QM.}?S: uch %%%'igxgas s
required for the conversion of the non-gaseous 10 carrier nmedi um i'nto”a
gaseous car¥iterl reditgmcoBRsEEFYT bef breat hen heh ghtcdise U | cdrhe qgongr @ssor
conpresses, the.GarLy e, medi um . so that t aseous_carrier medi um which
conti nues Pg Fise Féagﬁgs theg%oo %%&gﬁﬁfggl %.s?%%ﬁﬁﬂgéd‘%fgggﬁﬂgl(step
21) . 1% Arutrhe heitghty homphtssohe earrieromediamds iret wined 129 the

previ ous %tate.§%;§8|§g%ﬁ%T at_is to say, the steamfromthe carrier nedium

g PIUst VAL B exarptd! & KEFEEsiversieacis caused

is condensggngg .
by a cool thgranbt T8e AugoDhd NE UM tiof .t S drypecan rcopsi.st for exanple
of a network of 20 hoses. On the one hand, the network offers a | arge

col i si on®47RATE b1 prodtRBPT o cdifl&itse i dcordeéndat ii6nifiogddOnithe ot her

hand, a transpertqmedi um as:a,600lant whirch assists it condensation on
the network, can fIOM/througﬁQ%he hoses. The netmorkadgggthegHéncﬁﬁﬁ%nsate

obt ai Wed - tHes di¢ektionrdfc 25t ke ddbwapi petl4n Thefbranspentntedsfim heat ed
in the hosgs; e supplied via the heat return line 16 to the evaporation
chanmber 12 ?ﬂ 0 d%%r?%ﬂ£55ist there the effect of the heat energy fed-in
and then to be returned cooled to the cooling unit 13 (step 23). Owning 30
to the adHIivhald5e pricv dedhéner §f Pntpodactionaél epbat A9 mtde dsatr whi ch

is returned from the f%qgloin!a@wng&xé%ag&aiﬁhﬁthé&‘év{%.‘”” 16 to the

evapor ati on chanber uring ongoi n
An element 18 for recovering heat energy is arranged in such a
15 way that it can supply heat energy to the evaporation chamber
11. An example of an element of this type is a solar
collector. However, instead of the sun, the element 18 can
alsc use any other desired energy source. Furthermore, 1t will
be understood that a plurality of elements of this type can

20  also be provided. Furthermore, incident solar energy can also

be used directly for heating.

Finally, an element 19 for recovering and introducing heat
energy 1is arranged along the casing of the cavity. The element

1% can for example comprise a solar collector.

25 Figure 2 is a flow chart illustrating the mode of operation of

the device from Figure 1 1in principie.

The evaporation chamber 12 contains a carrier medium in a non-

gaseous state, for example water as a liguid carrier medium.

The element 18 for recovering energy supplies external heat

30 energy to the evaporation chamber 12 (step 20).



20 opera-ion can even be sufficient as the sole supply of energy at this

| ocati on. External heat nust then be supplied to the evaporation chanber
nmerely for start-up; or during start-up non-gaseous carrier nmediumis first
injected into the cavity 5 11 so that it is initially converted into steam
only on reaching the cavity 11 itself. Hotever, additionally or
alternatively, the heated transport nediumcan also heat the carrier nedi um
at a different location, for exanple via the elenment 19. 10 The carrier

medi um t heR"has, “owr iy T RHEhEEGRt SRET9Yho threcawkiieh medhas passed, an

i mpressed p tab eneragy..ddohs ak d fall .downward_t hrough_the
downpi pe 14§ﬁ€§%t%%t king%ﬁ%m%ﬁg§g§ %gggbfggﬁedeanFFHé pot BAET & eher gy
(step 24).21% Thiss kimethisc c@nvértgy 1¢éan t hen be converted into a different,

desired energy form (step 25). For exanple, the falling carrier nmedium can

drive the twy binends, :anddheiresulti pg- FoLALLONAL ENgr gy, gan then be used
to operate the connected generator and to generate el ectrital energy. 20 In

the regdi orf¥SiomAtecamsress6r 120aht oo f hehe urbirhey 150 4helscarird eri swedi um
i's subj ect; 1 nar, ed re, s is,illustrated in Figure 1 by
dot ted aré§§2)%gﬁ%?ﬁgggﬁ'eﬁ§%g§§?sg ﬂ%@égt%§%ﬁu$h ??ﬁfcﬁﬁTY%ﬂtﬁhﬁﬂﬁHEQiM ng
to this pressuyreztThe berfbinetid canl therefor el bei designed i nsuch aMmay
that it i%e%%S%QQitkonallg dr{veq}by t he deconpression of the carrier
medi um r eACHiAg It. “Af £8P the Carti &1 Fhti tim Hass eri’fen eherlyr Bisnauts, |t
can then beccool ed dewncandriedrdntioid he-axaporat ion «chamber ;12 af, .t he
pressure |evel again (step 26). The original 30 pressure Fevel can

ori gi nal
in thﬁ@ CHEETEBFr BEPOHE tB°F e Hisiceiit Sresisut ensoti o an i ncreased pressure

| evel which allows the 21 _
Shortly before the height h = h;, the compressor compresses the

carrier medium, so that the gaseocus carrier medium which

continues to rise reaches the cooling unit 13 at increased

pressure (step 2Z1).

15 At the height h = hy, the carrier medium is returned to the
previcus state {step 22}. That is o 58y, the steam from the
carrier medium is condensed again. In the illustrated example,
the reconversion is caused by & cooling unit 13. A cocling
unit of this type can consist for example of a network of

20 hoses. On the one hand, the network offers a large collision
area Lo produce or to condense a condensation fog. On the
other hand, a transport medium, as a coolant which assists the
condensation on the network, can flow throuch the hoses. The

network diverts the condensate obtained in the direction of

25 the downpipe 14.

The transport medium heated in the hoses can be supplied via
the heat return line 16 to the evaporation chamber 17 in order
to assist there the effect of the heat energy fed-in and then
to be returned cooled to the cooling unit 13 {step 23). Owing
30, to the additionally provided energy introduction element 18,
the heat which is returned from the cooling unit 13 via the

heat return 16 to the evaporation chamber 12 during ongoing



device to be nmade nore conpact owing to the thus reduced vol une of the
gaseous nedium The optional solar chimey power plant 17 can additionally
use the rising steamfromthe carrier nedium between step 20 and 5 step 21
in the conventional nmanner to obtain eng%gy. A few sel ected details and
possi bl e variations of the device fromFEigure 2 are illustrated in the

bl ock di agram shown in Figure 3. A carrier nediumis supplied to an

evapor at or more 10 eQerag%%%a‘sLate changer, The carrier nedi um can

32,_.ar . : K
for exanpl@Beé sER Wafer STheSev atgrt 32° cort eSpoRdSuiRiD ¥ K& éngFeivat i on
chanber 124 nnkisgubeaiiohn thecevaporatOom3Zs then carrigliomedi ym s .
evaporated by nmeans of supplied hgat energy. The steamrises in the cavity
of “a strult'GPe36-1Ght FreFPe15TPeaches a Tompr esgoro0i:r ifite scavittypcan
addi ti onalloy,-gankaln a;filling.aediun which is,entraj 'Egg;ob%hteh%a%%“ er
medi umin _an open or a closed circuit. The conpressor 1 conpresse¥ t he
carrie? medi 6m tiae Stil$ asebus! carariver trediumcontdanues yooni se and
reaches 2 econd, st . changer. 33.. The second state changer 33 can for
exanpl e cgﬁggggggdg%% ?%gl%%OTlﬁﬁiﬁ%ﬁ% ?gmﬁ?E%VFfﬁﬁﬁéifnﬁﬁﬁgh?fas an active
condensat eltethect orl y catiseshas cobltimg sob t-henestieamday, BeansHef+a+ ool i ng

circuit to_assist %gf N cggansatioH. The received heat is supplied to
t he evapor At or 25" 42" Hy ay? of & et GFA.- 1SRoult @ Te PABBPAE| B anke

condensat L oembe:- used for distillation of the carrier material, then at
| east a part of the condensed carrier nmediumcan be supplied directly to a

conswyer ﬁgcgqf?gggggggg}g%g%t.%o.Iffthe%caghieh mediumis for exanple
sea 30 water, the Sal'ts ¢ohtained®preci'pl'tate 4iri nGehe evapdrabieh,

which it has passed, an impressed potential energy. It is
allowed to fall downward through the downpipe 14, so that
kinetic energy is obtained from the potential energy {step

24 .

[5 This kinetic energy can then be converted into a different,
desired energy form (step 25). For example, the falling
carrier medium can drive the turbine 15, and the resulting
rotational energy can then be used to operate the connected

generator and to generate electrical energy.

200 In the region from the compressor 101 to the turbine 15, the
carrier medium is subject to an increased pressure; this is
illustrated in Figure 1 by dotted areas. Additional energy 1is
thus stored in the carrier medium owing to this pressure. The
turbine 15 can therefore be designed in such a way that it is

25 additionally driven by the decompression of the carrier medium

reaching it.

After the carrier medium has driven the turbine 15, it can
then be cooled down and led into the evaporation chamber 12 at
the original pressure level again (step 26). The original

30 pressure level can in this case correspond to the ambient

pressure or toe an increased pressure level which allows the



22 and a part of the condensed carrier nediumcan be used as drinking water
or for irrigation. The non-renoved part of the condensed carrier nediumis
supplied to an internmediate store 41, for exanple a water5 tank, which is
al so arranged substantially at the height of the second state changer 33.
The tenporary storage allows the desire&ﬂenergy formto be obtained at a
desired tinme. This also includes intensified obtaining of the desired

ener gy forn1aI€Peak |l oad times, and/or a time-uniformdistribution of the
10 obt ai ni'Hy Of° t1re "Ge&PFEd"EREr §YTPEFM CVENE heC stppl Feds heatuesrgy i s

avai | abl e fqrurexamke-0nkyat,;sspeekf,c times and therefore condensate can
be obtained only at specific tines. The condensed carrier nmediumis then

allowed tq.fail, .in a manner controlled accordigg to needs, through a
downpi pe, s IBtHAI %t "8t FkESERAY dPPVRS 3t bl hecB5. 29H. Hddiatlilon usa
deconpressﬂ@ﬂzakihbes@aéﬁieﬁoﬂﬁdhgntgﬁwﬁ@@zM@@%hﬁcbéH&é’_tgﬁéé‘ﬂﬁﬂaﬂﬁ 35. It
w | | bg understgod that the turbine 35 or a further turbine could al'So be
arr anged, S0fPy “t o-lsBNt heC UEeBrpresdsi B Eiertgy  okdta itthesweigght  of t he second
state 20 changer 33. The turbine 35 can be nechanically coupled by neans of

a shaft aAdftwanshesséoOnisechani st 4418 1¢0MRME$SAL-301 rand .t hus, dri ve
in order to conpress the carrier medium In addition, the

sai d conpressor, ! _ .
F Fb@uﬁ%nér%ﬁ%dl%@uﬁqﬁﬁQQHWﬁnnéh§5tQQCéaﬁl@ﬁwﬁ@rSbewusEd

rot ati onaf "&fie
directly bygareomsuner and/or be supplied to a generator 42 for generating

el ectrical energy. The electrical energy can in turn either be supplied
directly to_a consuner. or .else bgﬁysed for a further energy conversion 43,

such as for the pr dHicton Sof® Wrdrégen of RokygBR 280 AfE er 0 heoxondensed

carrilkr npshamatias «drdcver thedgerhi n8e35: it ccan.he e Qrﬁéilé%éﬁéﬁkﬁd ina
further internmediate store 44 in order then to be supplied to the
evaporat&ﬁadﬁgiﬂ@t@ﬁ‘aThe evaporator 32 corresponds to the evaporation

chamber 12 in Figure 1. In the evaporator 32, the carrier

medium is evaporated by means of supplied heat enaergy.

The steam rises in the cavity of a structure 30 until it

15 reaches a compressor 301. The cavity can additionally centain
a filling medium which is entrained by the carrier medium in
an open or a closed circuit. The compressor 301 compresses the

carrier medium.

The still gaseous carrier medium continues to rise and reaches

20 a second state changer 33. The second state changer 33 can for
example correspond to the cooling unit 13 from Figure 1 which,
as an active condensate ccllector, causes & cooling of the
steam by means of a cooling circuit to assist the

s : . : o .
condensation. The received heat is supplled to the evaporator

25 32 by way of heat return.

Should evaporation and condensation be used for distillation
cf the carrier material, then at least a part of the condensed
carrier medium can be supplied directly to a consumer via an
extraction point 40. If the carrier medium is for example ssa

300 water, the salts contained precipitate during the evaporation,



23 closed circuit. It wll be understood that a renoval of distilled
carrier nmediumvia an extraction point can al so take place before or after
the second internediate store 44, so that a |larger anount of carrier nmedi um
is available for 5 driving the turbine. The carrier nediumleaving the
turbine 35 and stored in the internedi at“ store 44 has the |owest carrier
medi um tenperature in the system and is thus a cold pole. The transport
medi um fromthe cooling circuit conprising the 10 cooling unit 33 and heat
return carf1or® elampl%e béSbFOUGRESES FEETFFBWEEAPEr atures ats¢dhiss | ocati on

by means ofrihe garsicer oedicum ;Thererithe transport medi um can be cool ed,
for exanple by neans of heat exchangers, or be exchanged with the carrier
heat energy which can be received by the

medi um 1§1CMAngTLp the increased_ , .
cool i ng ciTEUIT I i FRECEoBFFRgCanFES SOMERS SlingRT 51 gatrdial® yiso | onger
requi red. sdHewaver, tbnager hakineXeapt aiys enhodi nent s, e use of. 4 heat punp

is still possible, for exanple for exchanging heat between the transport
medi un® and 226G cHPdCPol &, 207 C f BF L e US 13 HY 14 tenperat ure ofeitche edl d pol e.
I nsof ar ascondensed-carsien. nedi Wn was, J ed fromthe cirguit, it is
additional |y returned to theaggaporator 32 Tromthe outsidde q8W5e>t<8ﬁple in
the form éesfirthheresen Watrerto be olFisgursel 4tshows: sd rfaur tthewe . mpdi £i cati on
of the deyi L QM Figure 1.as,a further exenplary enbodi mrent of a
devi ce acé%%%i%égg%g$%é“%#%g% T%ﬁgf?ﬁ‘%ﬂ%éqngchEﬁtd@éﬁ&@ﬁs?&ﬁrgf eREF gy.
Li ke conpenentskhaved beerpr aidled w tthrkhensamenr ef erenge-nureral s,as in
Figurﬁ)l. . , , '

obtaining of the desired energy form, if the supplied heat

energy 1s avallable for example only at specific times and

therefore condensate can be obtained cnly at specific times.

The condensed carrier medium is then allowed to fall, in a
manner controlled according to needs, through a downpipe, so

15 that it strikes and drives a turbine 35%. In addition, a
decompression of the carrier medium can be used to drive the
turbine 35. It will be understood that the turbine 35 or a
further turbine could alsc be arranged, only to use the
decompression energy, at the heilght of the second state

20 changer 33. The turbine 35 can be mechanically coupled by
means of a shaft and transmission mechanism tc the Compressor

301 and thus drive said compressor in order to compress the

carrier medium.

In addition, the rotational energy generated by the turbine 35
25 can either be used directly by a consumer and/or be supplied
to & generator 42 for generating electrical energy. The
electrical energy can in turn either be supplied directly to a
consumer or else ke used for a further energy conversion 43,

such as for the production of hydrogen or oxygen.

& e .. I JE : N T o i .
30 After the condensed carrier medium has driven the turbine 35,
t can be temporarily stored in a further intermediate store

41

44 in order then to be suppliied to the evaporator again, in a



In this exenplary enbodi nent, an evaporation chanber 12, a 30 structure 10
conprising a cavity 11, a cooling unit 13, a downpi pe 14, a turbine 15 and
a heat return 16 are again arranged as in the exanple fromFigure r. 24
However, in the enbodi nent correspondin% to Figure 4, no elenent 19 for
recovering and inserting heat energy is érranged al ong the casing of the
cavity, although this elenent could be provided in this case too. D The
basic difference fromthe _exenplary enbodi nent from Figurel consists in the
fact that @IHough & Comprés8or102 FRIar$bOprovidede Senelaonpf essor is

now arr anged heteeen i-he evapar ahi on: chanber - 12. and structure 10, The
device from Figure 4 operates substantially |ike the 10 devrbejfron1 i'gure
1. In thi £1lcaseraferel prt Rétear Fher s heeidm i se vonpress ed: 4 maredi,atsel y after

the conversi.on.intQo. a.gasegqus carrler. medium The al ready .conpressed
gaseous carrier ne 9uﬁ1r?ses in t%e EEVthggkﬁW% rﬁf%q¥%Eﬁu Efuntil it
reaches tHeigdoki ngeunitbifhis allows the structure to have a smaller 15

di aneter for the sanme throughflow of carrier nmediumas in Figure 1. It
vill be understoodethalapny fesined arher, arrangement, of fhe gompressor
between the two positions illustrated in Figures 1 and 4°is al8o Possi bl e.
20 A few sefFecredidetadtsrantt possithlce harsisdt iconsief tthelidevi ce from Figure
4 are iIIugﬁ ated.in %@e ock .di agram shown in Figure 5  The illustration
. . C 1T . Y.
in Figure %orrespon s subs aﬁtFHlﬁfdtéstﬁguﬁlFu§gﬁgtP8hernTﬁﬁgure 3, to
the descriptigmoof wdiclm 26 dareferencelisgmdecuiewevsr i konki guse 5 the
conpressor 3 is arr ed,
al ﬁ) coof&%g unthQQ and heat return can for example be brought to
its flow temperature at this location by means of the carrier
medium. There, the transport medium can be cooled, for example

by means of heat exchangers, or be exchanged with the carrier

mediumnm.

15 Owing to the increased heat energy which can be received by
the cooling circuit in the cooling unit, a heat pump is
generally no longer reguired. However, in certain exenplary
embodiments, the use of a heat pump is still possible, for
example for exchanging heat between the transport medium and

20 cold pole, or for adjusting the temperature of the cold pole.

Insofar as condensed carrier medium was removed from the
circult, 1t is additionally returned to the evaporator 32 from

the outside, for example in the form of further sea water.

Figure 4 shows a further modification of the device from
25 Figure 1 as a further exemplary embodiment of a device

according to the inventicn for the efficient conversion of

energy. Like components have been provided with the same

reference numerals as In Figure 1.

In this exemplary embodiment, an evaporation chamber 12, a
30 structure 10 comprising a cavity 11, a cooling unit 13, a
downpipe 14, a turbine 15 and a heat return 16 are again

arranged as in the example from Figure 1.



simlarly as in Figure 4, between the evaporator 32 and the structure 30.
In addition to the optional nechanical back coupling between 30 the turbine
35 and the conpressor 302, further possible 25 systeminternal back
couplings are also indicated by dotted |ines. Thus, for exanple, generating
of heating heat can be provided by neans%f nechanical energy supplied by
the turbine 35 or by 5 neans of electrical energy supplied by the generator
42. The nechani cal generation of heat can take place for exanple by neans
of frictidn"IH's heatt Caf™PRERTEE L 68T At BOTAéNakpi Eignedi 4mmt one or
nore | ocatd ohs t 1., EX |l e ] .feeding of the heat energy
into the evapoﬁg{6%¢§%§y%%%§rgégﬂgtggglgnégrgéégt?%gélg@?l%Ye%?rical ener gy
suppl i ed Byridgaferdrarorchg2ceannforf exanptevbeyuset-tougperate dhdnent
conpr essor I r..curcent-operat ed conponents of the device. In other
wor ds, cef?%gﬁigﬁ%g%%ﬁédgétégléhﬁg The"i Hvéntion may 15 be described as
foll ows, wherein although conpression neans are not nentioned in these
enbodi Aent’sie PREy Cafe Theverthef 88 e eachiucsey . priond idechd 1t rarsimtighae
manner as ;th essor,. L ne FLgur, 4 or_5 The nmethqd and/or the
devi ce to1re%ggggpén§§g§h%sf%%sgggiﬁﬁﬁ%éio kEd?I%ﬁ%ﬁﬁﬁ?%&ﬁdiggnﬁér§ﬂéﬁ of

t hermal erergydeila thedrouterofsqaiid ngvpatentriald enengyn Rit:he
gravitatigggbogigkgnog%gigq§s Epoot_ = ntg*h; 'm being the mass raised in
hei ght in Fogranies g " t BVitaoNa ‘Constant, and' h' the heighth

into ener%é and/or energy carriers which we need or 25 believe we need to
struct ur elo@irdenvis ohmentEidthe physiecs tati lsiupedaherelto Lerevereenergy is

givenﬂpy &Q@ice from Figure 1. In this case, merely the carrier medium
is compressed immediately after the conversion into a gaseous
carrier medium. The already compressed gaseous carrier medium
rises in the cavity 11 in the structure until it reaches the
cooling unit. This allows the structure to have a smeller
15 diemeter for the same throughflow of carrier medium as in

Figure 1,

It will be understood that any desired other arrangement of
the compresscr between the two positions illustrated in

Figures 1 and 4 is also possible.

20 A few selected details and possible variations of the device
from Figure 4 are 1llustrated in the block diagram shown in

Figure 5.

The 1llustration in Figure 5 corresponds substantially to the

illustration in Figure 3, to the description of which

o
h

reference 1s made.

However, in Figure 5, the compressor 302 is arranged,
similarly as in Figure 4, between the evaporator 32 and *the

structure 30.

In addition to the optional mechanical back coupling between

30 the turbine 35 and the compresscr 302, further possible



.introduction of energy into a change of aggregation state solid and/or
liquid into aggregation state gaseous and back, and by the gas dynam cs in
the form of adiabatic expansion 30 which takes place after a change of
aggregation state into the gaseous form Adiabatic expansion leads 1-0 a
chimey effect 26 leads to a conversioFf energy in the formof heat into
energy stored in the gravitational field which can and/or is then converted
back into other energy forns. The nethod and/or device to recover energy is
a "heat pi P&t B95a8ied pRCKcrpHELBRESWRTR déePsivéichandesy arltted
extensions,.. Jhis is arranged in the gravitational field of the mass such
that for a novenent fromits one end to the other (= height h), energy nust

be expended to overcome a difference in potential of the gravitational
field Forl’gXanpls, %¥ansfer FEBETo the 20 a3k "@abth®, Cahilss mvans ddat one
end is e. gy &leground kevel; (hei Qz@ér%ﬁ Fup1 and thecptherend is af hei ght
h/ > 0 above ground. The functi onal aS|p)pr|nC|pYe of operation of the

met hod>andisormsdéVi €estEoriraéoveriny ever e d sodesio | bete s fold2owghes (Fig.

3): a subst (=.carrier. medi | s. transformed by nmeans of externally
introduce%§%%%$§§arn 8E?ﬁétg§§e%€1h%%%r€%gt1O%Q§§%1%% fﬁéﬁ”ﬁ?mfﬁe%ﬁhysica
ef f ect s ofreadisabdt Eciexpansi Onipllayi ngdhe:mm dre ride trransper t-ed e rhei ght

h and there converted back (= condensed) intq the previous 20 aggregation
State.  ThECSIER: Shcelt th THES R FO8 aif 1 CRERy 1 3% KaRmaNg! Fapbe for
energy regevehiyg Optitesahtys ddewan he stioredd8mMorayd I3y at this hei ght
for later use. The potential energy can t hen be converted by neans of

corr esPondith§raeli eesy and/ - et Hods! Y mtcd SetHercaphysicealy 68Pe5iefehi cal

energy forps, ;Lneraextracted, fromihe, carnier, nedium, After extraction of
the potential "energy, the substance can optionally again be tenporarily
stored. Thenmroptionalbly, of foPicanmad dam tttwpecorteas pondicng neabodi neat , the
carrier ngg%yg1can be returned to the circuit. 30 To inplenment the method
and/ or device to recover energy, in one enbodinent a circuit with the

follow ng elenents is established (see also Fig. 1):
In other words, certain possible details of the invention may

15 be described as follows, wherein although compression means
are not mentioned in these embodiments, they are nevertheless

in each case provided in a similar manner as the compresscor in

Figures 1, 3, 4 or 5.

The method and/or the device to recover energy is based on the
20 collection and conversion of thermal energy via the route of
gaining potential energy in the gravitational field of a mass
(Epor = m*g*h; ‘m' being the mass raised in height in
kilogramme, 'g' the gravitational constant, and '*h' the
height), into energy and/or enerqgy carriers which we need or

25 believe we need to structure cur environment.

The physics utilised here to recover energy is given by the
introduction o©f energy into a change of aggregation state
solid and/or liquid inte aggregation state gaseous and back,
and py the gas dynamics in the form of adiabatic expansion
30 which takes place after a change of aggregation state into the
gaseous form. Adiabatic expansion leads to a chimney effect

which plays a role in this method and/or device. Finally, this



27 An evaporation chanber to evaporate a carrier nedium by means of

i ntroduced external heat, connected thereto a structure of height h in

whi ch the vapour can rise and in which a solar chimey power plant can be
installed, connected thereto in one 5 enbodi nent a cooling unit (= cooling
devi ce) to recover condensate fromthe ¥&pour of the carrier nedium in
anot her enbodi nent the height his set inrelation to the heat introduced
into the carrjer mediumsuch that the cooling through the upward novenent

(that is tH&9hysPcal PProOEess ot PO cOMVEFYi g hehe (5oui cpésdopitc into

moverent ) JralG,TRGIASEORS oBy eRaL: Lbal bskiesynahr qnausTavaTent 1 of L he
nol ecul es/atons - the chimey effect) generates a vapour subcool €d”t o™t he
poi nt thatthien thaviesedcasekautos condensatd oy begims. and a cooling unit is
not required, then in one 15 enbodi nent condensate col |l ectors/condensers
are provi ded @c@hod and/or device to recover energy is a "heat pipe" in

5> basic principle but with decisive changes and extensions. This
1s arranged in the gravitational field of the mass such that
for a movement ZIfrom 1its one end to the other (= height k),

energy must be expended to overcome a difference in potential

of the gravitational field. For example, transferred to the

10 case "earth", this means that one end is e.g. at ground level

{height hp = 0) and the other end is at height h; > 0 above

ground.,

The functional basic principle of opsration of the method

and/or device for recovering energy is described as follows

15 (Fig. 3): a substance (= carrier mediumj is transformed by
means of externally Introduced energy into the gaseous
aggregation state, then by the.physical effects of adiabatic
expansion playing the major role transported to height h and

there converted back (= condensed) intoc the previous

20 aggregation state. The substance with introduced potential

energy is then available for energy recovery. Optionally, it

can be stored temporarily at this height for later use. The

potential energy  can then be converted by means of

corresponding devices and/or methods into other physical or

25 chemical energy forms, i.e. extracted from the carrier medium.

After extraction of the potential energy, the substance can
optionally again be temporarily stored. Then optionally, if

planned in the corresponding embodiment, the carrier medium

can be returned to the circuit.

36 To implement the method and/or device to recover energy, in

one embodiment a circult with the following elements is

established (see alsc Fig"l):



in the formof networks which serve as large collision surfaces in order to
generate or further condense a condensation m st/condensate, then not
necessarily connected thereto an internedi ate storage device for the
condensate 20 (necessary e.g. for the case of absence of external heat or
to cover peak demand or to buffer peaks Zi'n condensat e supply), connected
thereto a downpi pe for the condensate, connected thereto a turbine with
associ ated generator in which the kinetic energy obtained fromthe

pot enti al “EndiGP VR e 2B Eoifdensat®y BIOUHE car £7 6F L pediafi viabyhaekakl in
the downpige Gan-de.CoNalied. €. Gedd)t ALl eals ener gy, (8l50.£an. agai n
be converted directly into heat), not necessarily connected thereto a
further iArégkEdifat el swdiage Wevicerdor the cordensat ejinandiiconrectetar

t heret o agai. e oration ar . Her.e the _heat ,occurring.in the
cool i ng u%?ltl%%g ggﬁ?g %é'glh?lt F%guﬁgdﬂgggaéb%?ang%??c% iglﬂ?ﬁﬂ% the“"®
heat i n§ i embhéiewnporat i oo chanbemit 28 =To donpllienentictrhecsnet bod andisos-
device for_r coveXFi ng energy, various enpodinents are possible. In the

net hod and/’or“device 585‘cr“%§ed’a§f%\fe,oih DRalfirér SrediafmWTapart $ronker
cont am naBkBodiSenot flecessardhty theionlyegasiwi thintihe structure ;of ¢
height 5 h, in_ a further enbodi ment the structure of height h is also

f1 ooded WERT@YFFHY i gt ifedittim (PRTAEFT | yI&G ¥ul bt cdl s6hafy beherce@s g gas
m xture can-besnmsedd. Fhe aptd of -a fdl ] LU I fr ressure
di fferences bet ween%t ﬁg %g\%i Hoggﬁo% th(e r?étlt %Sdng%%/ F% é\%lgiepa“n?elt%ﬁe o=
exteral epwieonment fatlo (di f flérentcoperat hngethenper atures mwhixctscand ¢
caused by, in regation,_state, These can optionally be conpensated
by filli n%&brre i 2“;,3’ frg%% i c%%coné Qrguctls ‘hcgﬁr?r%%%ﬁr esm%Y?I%m‘é”gor Fhe &E@i gn
of the bunddimglcobjaecins As t heefibhingeyedéumis) cajsiechalong byaibher
carrier nmedium, this |leads to at |east 15 two enbodinents. Firstly a closed
circuit fOFPIHEF 199 g i dm Whitch s TEd&@ Svaidcalsl 649 18 9evapsr-ator
agai n by medietur andevikcecafieig remval sof hhe cargier-gedium.at shei ght h,
and secondly an open system where the filling mediumis aspirated fromthe
out silde BYHWETEALr ViHGSAISGRG vi T 9T e /2 rstaristr e mmdoadtededise. 9.

di schar ged oybsi decagaipe Fromdurd hers cansideratian of the method and or
device for recovery of energy, a further benefit arises. AS a-Side effect
of the chamwdgecien adgregation state wfnearaised substfant@er condense a

condensation mist/condensate, then not necessarily connected
thereto an intermediate storage device for the condensate
20 (necessary e.g. for the case 0f absence of external heat or to
cover peak demand or to buffer peaks in condensate supplv),
connected thereto & downpipe for the condensate, connected
thereto a turbine with associated generator in which the
kinetic energy obtained from the potential energy of the
25 condensate of the carrier medivm via the fall in the downpipe
can be converted e.g. into electrical energy {also can again
be converted directly into heat), not necessarily connected
therete .a further intermediate storage device for the
condensate, and connected thereto again the evaporation
30 chamber. Here the heat occurring in the cooling unit can again
be introduced via & transport medium into the heating in the

evapoeration chamber.



depending on its conposition a fractioned distillation occurs. 25 If e.qg.
sea water is used as the carrier nediumin an open circuit in the nethod
and/ or device to recover energy, in sinple terns sea water evaporates, the
gases dissolved arerel eased and salts precipitated. In the condensation
area of height h then mainly pure water is available which has al ready

30 been punped by neans of the energy recovered w thout further
internediate steps to height h. From here again multiple applications and

. neLgnt i ! :

embodi nent 5 ar’BeSTkey WoFdSe i@ Mgy W ercpr dductriconyeirinpgatiean)y, | f
e.g. used watefy Oreast €22 Water, fromindustry, and househol ds is used,
t he net hod resJitgein used water or mastéym;f%r¥%?e%ﬁrﬁaaaﬁgd38509gyﬁC8f
resi dual sirstamess . alfure hethenbedi rentsecomsj depairn gavti Ghr@kminants,
optionally,_ the V. ration.heat .or evaporation enthal py of the carrier
nediun1coh%%f%§ﬂ?mﬁﬁ%%%r%ﬁ§ttgg %66Vigasasngrgthﬁe§F56ﬁ¥H§§r@éaﬁﬁéﬁhEtate
changeSfrdn1Ii@u&dfsoth@xtemgasemHStbuhetBemuhebeés%i'@Q%kﬂmQWzr§¥e£§ﬁo

en

transformati on desig;ated_§.QLination:or condensation heat. This ist

opti onal | y &G nedt, by *t et ‘10 1%t HF A 1T angpdre ‘degcribed abovelse neans of
the cooliRghuri bast 0 the ateaofe ager egation st ate. change from |l igu d/solid
to gaseous (see Fig. 3). This nmeans that during operation fromthe outsi de

only the W@@ﬁu@n@ﬁdﬁeﬁeéaxﬁ% PREF DR el F AE B2 hes evaperatortheThi svimnciudes
al so the useful. epergy: extracted, Ln 15 tot these enbodi nents have the
advant age of a far 1ower coﬁstruggﬁoﬁalr%%s?g?o?xfggg@érﬁﬂﬁ?lgﬁgfﬁy.aPn a
furthé? edbédrnent thernetiwor kempenticoned above: asee estabkished dienges

CO“StrUCt58“%5g98§5990§“%t%%%?“gﬁﬂgig égntggtionally be compensated by

filling media, from which constructional measures arise for
the design of the building object. 2Zs the filling medium is
carried along by the carrier medium, this leads to at least
15 two embodiments. Firstly a closed circuit for the filling
medium which 1s made available in the evaporator again by a
return device after removal of the carrier medium at height h,
and secondly an open system where the filling medium is
aspirated from the outside by the carrying along within the

20 structure and after use discharged outside again.

From further consideration of the method and/or device for
recovery of energy, a further benefit arises. As a side effect
of the change in aggregation state of a used substance,
depending on its composition a fractioned distillation occurs.
25 If e.g. sea water is used as the carrier medium in an open
circuit in the method and/or device to recover energy, in
simple terms sea water evaporates, the gases dissclved are
released and salts precipitated. In the condensation area of
height % then mainly pure water is available which has already
30 been pumped by means of the energy recovered without further
intermediate steps to height k. From here again multiple
applications and embodiments arise (key words: (drinking)

water production, dirrigation). If e.g. used water or waste



cooling areas of the cooling unit, e.g. networks of hoses 20 through which
a coolant (= transport nedium flows. In a further enbodi nent the recovery
of evaporation heat and hence condensation are inproved by spraying /
showering / introduction of condensate which was previously cool ed by the
cooling unit in a further enbodi nent. IrE%urther enbodinents 25 the
condensate can al so be replaced by substances which achi eve the sane

physi cal effect. (Exanple: in the case of the carrier nmediumwater, the

i nt roduced”3tbst Giee toiyniprovie € driderssatliden icoulskdal sthebenspidad Thiss: lwaul d
have the n f_ .sinpl epar.atjon..of the two, substances). 30For al
substanceggyg%égggﬁg%%dfﬁﬁfgS§£$H%%%%b??ﬁﬁ€mn 4)° recovery ¢f Fesidual
fillingmediwnrg@nerer gi es(heat, el ectrical energy, mechani cal energy, w nd,

ki netic energy)) and aggregation 30 states in the nethod and/or device to
recover e o 1CO Lonal l.ut4.Qns; ar ihle with closed circuits
or open p§§§g§§§s $§%£?$%%§€6r6§ﬁ€a%§‘uség ?ﬁggﬁgg”ﬁéfho%p%h%7%$ﬂﬁévF§8
only 55f uldidpdaaiciromal tagxi leivary reasks, cetgalas odt ahysis ri-ieehenicak
reactions, which howeyver. are again _functionally necessary for »

i npl enent at1on 0 Cﬁhé%éngogfﬁgn%“cgﬁgéfﬁ%désEf FePheiﬁéFuPﬁ GPIRELE “ Hat
can be recovweredchandhereonl iinguiri/tsclsdorganysedovk aran optdonakty,glosed
circuit of a transport 10 nedi um back to the evaporator. Al so, the
transport GPEdiumPn TRT ST PF ocesd TH Hiit: Heed Giote ¢ ssubjrest irgtacehamge in
aggr egat i eirslkaker: Ihi sicweul drbesthe case if-this,part r%ﬁ;u%eﬁnb%gj e
were al so designed as a "heat pipe". In another enbodi nent the’ hedt
transpdrt TREYEON-rengroat f faper o ghere 18y botdingopoint Cechinyegetabl e
or m neral..0id;,,. S Lt ori.ses_a that does. not change its
aggr egat i on §f§ié%%%igﬁér%ﬁég?%%%9§$ hggfergggégsedﬁoﬁ §i§%>?¢%§lﬁ%tF°1he
t hermal egepgyuwhilckedriimes thi s Tethod:zand/ dradeviueengandee sraken fxom any
arbitraryt%ou%%gsndg.%.} rqund (geothernmal 20 heat), water (water heat),
air (air heat)y -fo&8i Fefergy cafti eF s {Gas eoF | Pecdaitr ORehand it€e tc. )
nucl ear esergyreasti ersi{ fust Doy fissi oe Olsstn (sQlaly energyeeq. v, I N
furth enbodi nents, the structure of height h (= chimmey) coincides wth
t he dﬁ{/i cBOF Bt/ r EGVEI PIEIOTHET Gy heat® Whisch2%aiaxtg calfl ya r éduceswehe

conpl exi t ¥oand-hencs, LONSIFUGHI 0N ARG e ry of energy.

In a further embodiment the networks mentioned above are
established by constructional design and arrangement of the
cooling areas of the cooling unit, e.g. networks of hoses

20 through which a coolant (= transport medium) flows.

In a further embodiment the recovery of evaporation heat and
hence condensation are improved by sprayving / showering /
introduction of condensate which was previously cooled by the
cooling unit in & further embodiment. In further embodiments
25 the condensate can also be replaced by substances which

achieve the same physical effect. (Example: in the case of the

P

carrier medium water, the ntroduced substance Yo improve
condensation could alsc be oil. This would have the advantage

of simple separation of the two substances).

30 For all substances (carrier mediumi{a), transport medium(a),
filling mediumia), energles {heat, electrical energy,

mechanical energy, wind, kinetic energy)) and aggregation



installation costs. The physical/technical background for this is the
consideration that the energy necessary for height transport by neans of
the chimey effect for the carrier mediumneed not necessarily be

i ntroduced into the evaporation 30 chanber (Fig. 1), i.e. concentrated
(consequence: high tenperatures required but can also be introduced

di stributed over the height course of the structure of height h 31
(consequence: only low tenperatures required, i.e. only heat as many hei ght
netres as TEfited 1§7¢ he'deitte 707/ TecoVBFYCHI eRer gFrheat, €rgrdivm t he
case of a solar ColilRGhorsq1is desi gned dax dhis, V\@yth_t@fag%' ector and, .
structure of height h 5 coincide. In any other case in Ich also only | ow
starting teEmperatameassf.or evaporation or transport energies are present,
the sanme applies. Thus, for these enbodi nents the fundanmental process
sequence Wwirth {henfebtowng;st atdens: appliies: nIhaty Ofan%\,//%riofééw% - oﬁ/ﬂ%h
not necessarily sufficient 10 transport energy to bridge height h, that of
recovefy and fiint r sdUctionasf enstgyc{heatdsker t rafispokti ngathéveasrien
medi um to fecover potenti ene nd satign for.losses (the carrier
nediun1hefg%§1ggisin%%?a%géaély&g%fﬁiIggﬁﬁgggun%%?onagﬁlg t?%ﬁ§%6??“ﬁﬁﬁium
for a possibkysteppdrar ymekeesstdbiemerjythecewbpy)nethatonteecnadensiqag and
recoveringhlaEeQL_%n%ggH%%f(gggqIz%gnu egergieg are the evaporation heat
and the héat of tHe carrier nediuny™af ter “FEaCArig héi ght nS°%at o enerlgi es
are then suppligedibaek tie the ®vaperatipncianddt hatcef < egover i pg sseful
ener gy. and returnin% the carrier nedium 20 to the evaporator. Here too, al
enbod! henf&aPFe Ry “citCed MbovE Rt 62 ossi Bi 80 f oF NENE THAERESE EFeBHERI i ng
drinking vater ordeanigg wast enwater, gt C.,. and,opep and/ qr 8&%&@% in
circuits (see also Fig. 3). The energy and/or energy carriers I we need
or bel i evedwe=28" eedstotst rliet Bir ecolf Spvittonnemte cah ehgs berel edt rdrcal
energy or_chem . ener.qgy rri ; hysi cal .energy carriers e.g. , _
hydr ogen %ﬁ%§%§§%gﬁ Q§6%1éﬁg%ﬁréﬁéégéfgo%%pdﬁp §§3Fg§n§ﬁ%H aéneﬁ3&6§m?or

di stil | at¢mncd Fwenadvant hget of: rehesomet hediiand/ or. devi ce1 {08 wecovemierg 30
ener gy, hg the case of use of input energy Carrigrs,§uch as geot her mal,
heat , ~ai r°Or- Wt errtat | shd &of ?a%%érﬁg,m?gefﬁ gbsol Geetabsenc& tér

em ssi onsc@fpsihst ancess thait contampat enkhg=envikr egaeRL+:32 state on

introduction of heat recovered in a cooling unit.

The thermal energy which drives this method and/or device can
be taken from any arbitrary sources. E.g. ground (geothermal
20 heat), water (water heat], air (air heat), fossil energy
carriers (gas, oil, coal, methane ice etc.), nuclear energy

carriers (fusion or fission) or sun (sclar energy).

In further embodiments, the structure of height h (= chimney)
coincides with the device for recovery of energy/heat, which
25  drastically reduces the complexity and hence construction and
installation costs. The physical/technical background for this
is the consideration that the energy necessary for height
transport by means of the chimney effect for the carrier
medium need not necessarily be introduced into the evaporation
3¢  chamber (Fig. 1}, i.e. concentrated {conseguence: high

temperaturses reguired), but can also be introduced distributed

over the height course of the structure of height h



For delimtation: the nethod and/or device presented here for recovering
energy is not a solar chimey power plant (solar chimey power plants
belong to the group of thernmal power plants, as 5 does the nethod and/ or
device for recovering energy presented here). A solar chi mey power plant
is a nonessential conponent of the power3plant presented here. t he energy
recovery nethod and/or device presented here is not a sea water thermal
power plant. The heat of sea water 10is nerely one solution for structure
of the enef@y 3BTRS t HelBnépyy teamoverty net hodoandior dewi cerpreseanted

here is no t I pow . othernpl heat is merely a further
sol ution féosr qg%?%ck?ﬁir%@ofvpt ﬁe Se%esfg/e%u(%ec .‘ :Eﬁil t HE® CaSe Sther® grioud Heat
is used asc@anceenepgyhsetrce,.d.t 15 car beasensifleredsd1a Usg-exksthAg shaft
syst ens e.Qge.s.iGn etQhe. Ruf,rgsar_ea. Thus, the start-up costs for devel opnent are
m ni m sed And 4150 the 'tohstiict i'oh tPne®to°Fi F8E E6AAFESrBnPAghredbced.

Thi s héat aecaversy. coul dnyakenphacee.g. ii nukhengalilerigs; ., angd, t@%a§@@L%S
woul d formthe 20 structures of height h, and there is also then at ground
| evel the POESTBIITEF of *A st BYaigfer § ake? f Pt het vorRieNyat eemhichecanzser ve

the functienrseh ' storagepawer,plant” fgr.co | .and_oper.ation of peak
| oad distribution. Fi gurél 6 schematicall il %é?rgﬁgget h%mbs?érlﬁ%eﬁﬁse of€a
further 25v@e¢reeaTherdeviee corwespondswioht hehdevifeeldesegi bedsw bhs

reference,to;FLgure,3. He n. el enent . for enerqgy conversion, heat
producti on’ gn neat%bgt o?tg\é\%¥§%ogaé%#§ngeﬁ*bgt \E\lﬁénn%%?ﬁﬁ*% ahdfofient
gener & or t42nepothe wreer dhando and ievaponat oht32y onthhe otherchand <, has, been

added. Such a_ 30 device is exgngl ary fqr the foll ow ng enbodi ments: 33 In
a further  enbodi Feht™ of°t he et hod "&id/ or f8évi berptrercigy the emermper

recover ednbyi tihe: et hodvands Ofdevd Ced Srdpt L 9duced. d.n t.he f of  heat
into a st %@%e (Fig. 6) (45). Fromthis th% heat Tergpagagijr}e?‘ne (Jl’gnt““oost%ees
energy re -Vt e adSlipgquiféd. FhEs hearusteragestan havielas ahe

storage nmegidimdn yard O&@a,ﬁ‘gﬁ&_f{l MR 1S nf Oﬂ’oﬁﬁa@éses 1jgloyn & aon“%tr@er rJ:Etsal or
sinply consist of stone (for exanpl e basalt,” granite,” marble, FESSay
etc.)? oreneiduirdcper rexanple tbr phie, comiteni sal tarar petd @R 18RS alletent
energies (sald latent energies are the evaporation heat and
the heat of the carrier medium) after reaching height h, said
energies are then supplied back to the evaporation, and that
of recovering useful energy and returning the carrier medium
200 to the evaporator. Here too, all embodiments already cited
above are possible for the purpose of obtaining drinking water

or cleaning waste water etc., and open and/or closed circuits

(see also Fig. 3).

The energy and/or energy carriers which we need or believe we
23 need to structure our environment can e.g. be electrical
energy or chemical energy carriers or physical energy carriers
e.g. hydrogen and oxygen from electrolysis, or pump energy

such as energy for distillation.

The advantage of this method and/or device for recovering
30 energy, 1in the case of use of input energy carriers such as
geothermal heat, alr or water heat, and solar energy, is the
ansclute absence of emissions of substances that contaminate

the environment.



10 The advantage of this type of internediate storage is the procurable
much hi gher energy density in conparison to the storage of the carrier

medi um and t hus wei ght at great height and therefore a substantially | ower
cost results. At the sanme time there is the possibility of heat being
continually fed 15 into the evaporation rocess, which in some embodi nents
| eads to the fact that no negative pressure arises in the building; this

al so provides sone structural advantages. The capacity of this method is
shown by tHer &&nmplie 569365 heat storages consisting of basalt (0.84

kJ/ kg*K, 3000 kg/nB), 20 which are heated to 600 C and each has a vol une of
300 x 300 &« 30OnB,-dhe; heaty quanti tore in ults in_15,000 Feta
Joul es, which rounded up co%%pgﬁggcgooéﬁgséﬂ%gl 1'rléeg%l retrent's °6F “Eh&Y
Federal RepuBl'fE9Hf “Gerimahyaf o lgmi nerynreter gyweur i migaitthe {yeas r 2005mnEhi s
amount of he ted. ns of. the nmethod and/ or the device
for recoveri%wgﬁg’?g%ﬁl%%ncg{ﬁagg) ﬁg%eggﬁ)élpcéﬁf be' AV Qﬁlwgraé’iiaﬁtﬁo pa
used i Aot hefoenerigye cargtiters. dmi/a fourt Hew ierbodigrentihe veet hed @gglrgg t he
device for recovering energy.the return of heat just as the new 30

i ntroduct i onplb‘?sevnatpeocfi E‘St’:?gn ﬁ’éa%‘f’aﬁa opt TBREY | Y AHITo PhéTEe-19 ner odeet i on
of the basicefreaitiofl thercarriebrmediuprace perhor ped LA £ach, case by a
heat exchanger. These are 34 expediently connected together by pipes in
each case (Fig. ._Thus: one heat exchanger collects the energy fromthe
st eam andfordigenee" Oritlensat e’ ofY t et rP’é‘g/ﬁﬁdidﬁﬁﬁl-C@t Hizs sieg tehle Tooo! | iy
unit - and tiansf esss thisetorhberdr apsport ;mediumy, 5 The other_returns this
coll ected energy in the evaporator back to the carrier nmedi umTor o
evapothti ng ¢ thire Livs chRe ot Hel evapor at orucTheseo healte exchangers: baz .var i ous
enbodi nents can be passive (= counter-flow, parallel-flow, cross-flow heat
eXChanger§)t@@dkéﬁaﬁgy'ﬁ@%&ﬁ%ﬁyﬁﬁeﬂﬂggnanéu%u!fd%@igg ganodi ment ,tor heat
transm ssi on, passiVvé heat exchangers are used by preféerence, si'Rce passi ve
heat exchangérs aare:ngteintelal povar onéaenbodiemente rata 1| eastt one further zheat
exchanger my [ rporated for transmtting the residual heat not
transferredLEEtgﬁg ggggf%/%ghé%t 15 Exchander & Fort i Els fi°sS6n of this to

t he evaporation process, or however in a further enbodi nent this residual
heat is dissipatetr by e hebruekdieiigers i ntodt he envienempentoofcthesmet hod
and/ gr the, L ce for veri energy. t..then be agai n conpensated
by aﬁsex?%ryﬂ:el(é e%grg§/diéﬁ%§t, Ozg%enc%e%%te%p%ygﬁ%ré anounfit's t%o’ %-het™ the
evapor at iFe¥rzpr ecess. Thesincohporatd:onwf thiscactjore heat1exshangesris
nore expedi entl but not necessarily carried out at the site of the

evapor at g{r?m ﬁ%g%g th%n{}r an%%%si g%“@pat OO T4 S Fesi dd8F hehf t of thet
evapor at icomrpsecessnar ershofdd. 25nA8 exawl e otbhv@r7) cbdlystrates the, flow
of heat: eitg isi%ssg_mad t hat the heat exchangers are counter-flow heat

the galleries, and the shafts would form the
20 structures of height h, and there is also then at ground level
the possibility of a storage lake for the condensate which can

serve the function of "stocrage power plant" for control and

operation of peak lcad distribution.

Figure 6 schematically illustrates the structure of a further
25 device. The device corresponds to the device described with
reference to Figure 3. However an element for energy
conversion, heat proeduction and heat storage 45 - arranged
between turbine 35 and/or generator 42 on the one hand and
evaporater 32 on the other hand - has been added. Such a

30 device is exemplary for the following embodiments:



exchangers and the carrier, as the transport nedium is water and the flow
tenperature of the transport nediumto the cooling unit (60) is 70C and the
outflow tenperature is 30 100C, the tenperature of the steamof the carrier
medium at the inlet of the counter flow_is 102C and at the outflow is 72C,
the flow tenperature of the transport nediumto the evaporator is 100C,
which in turn neets a carrier nediumat 35 72C. |If this passive

counter-flow heat exchanger of the evaporator <é62) i s now desi gned
simlarly o & hat ofet WG uri t5h% arkPer 2nedpunfariogcoananaray

transport t@i%die%@rgﬁ’t i4Cvareqpresent kachhe Qth/bQWde%&th?LSS@g@r%w&dthi S
5 passive heat exchanger however can only release a fraction of the energy
buf f ered iim ttHee t¥amspoft hredi umtand: thusrdor ttAegcodl)i{dg)uni tFton agais
reach the flo erature.of 70C necessary for operation, the residual
heat must tf*t?g &%?%Ilys d;éggllg‘at ‘e‘élg;anlgq“tchus“lrplf\éhee?%}f ar a1 1T e O t ST T arfsport
medi unt 10 reustirbe. agaiin rregucedtbyade Ccafhinsivies flone by ovears »efdiarheat

punp (61) (=.principle of the rT,efvri erator) wherein the heat is expediently
Pped i hTSGiRCE e S | (Can TP an bACRN it (R Sedporatt oy o2

process ferngvaperakion. o5 dhicgur & 8 shous.dike $echni caly physi cal, principle
of the sinplified system nethod and/or device for obtaining energy in the
form of afgtadtant clfabrafii i WARERCt RETf GRefiPeralb Igreupsicarer [dadst cat ed
substantially.as,dransitions between the quadrants. Exceptions include the
external supply of 20 energy in the formof heat (Fig. 8 (1)) and the

Fig. 8 (2)) which are positioned outside the actual core region

consuper ‘ ~
of th@esyé?%madﬁéflﬁé‘ﬁean‘ﬂ? or-dévi tEPe Ao LtheSHBRErAtBr TErgIe8 {7) %t he
store (Figro8:48)De andchhe, chnaul ahikony, pumm :or, the transpart medi um,(Fig.
8 (11)), }?he heat recycling, such as 2% the‘corye punp of the gystem met hod
and/ or devieeidq hel actearadrive padbimt hedheavs(PFedgoh8 @22)y)rewhi chidhitves
or propel Ard medi.um.in.the cireuit far aobtaining ener Fig. 8
(9)) in t[?s{legt Pﬁnnegfelr%dn% qua rancJ[tnan“Iaqéﬁ/d l?%ngﬁeO%f”i St fUnct i %ﬁal“gér%ﬁrﬁgto be
descri bedtirse t hesheatis the possibility of heat being continually fed
15  into the evaporaticon process, which in somes embodiments leads
te the fact that no negative pressure arises in the building;

this also provides some structural advantages.

The capacity of this method is shown by the example of 365
heat storages consisting of basalt (0.84 kJ/kg*K, 3000 kg/m3),
20 which are heated to 600° C and each has a volume of 300 x 300
x 300m3. The heat guantlty stored therein results in 15,000
Peta Joules, which rounded up corresponds to the annual
r@quiréments of the Federal Republic of Germany for primary
enargy during the year 2005, This amount of heat can be
25 generated by means of the method and/or the device for
recovering energy illustrated here and can be available again

to be used in other energy carriers.

In a further embodiment of the method and/or the device for
recovering energy the return of heat just as the new
30 introduction of vaporization heat and optionally alsoc the re-
introduction of the basic heat of the carrier medium are

performed in each case by a heat exchanger. These are



30 exchanger (Fig. 8 (3)) which causes the phase transition of the carrier
medium in this case fromliquid to gaseous, and represents, as a result of
its arrangenent and function, the gaseous state at | ow pressure and at | ow

hei ght (quadrant 1). 36 The conpressor (Fig. 8 (4)) then serves to

i ncrease the pressure and thus the vol uré, and al so the tenperature of the
gaseous carrier nmedium It thus forns the transition fromquadrant | to |
in which then the carrier mediumis still 5 gaseous at el evated tenperature

and in whi SPIREHHN EPURT dE vé9SHetoy grégiser théiaght .caSebséduent/l)y,

the heat isnwithdrawnctrom the gaseous carsd ergediympin the h xchanger
(Fig. 8 (5)) and the Fiquid state thus re- establg%ﬁgﬁénThfgnhgg%,%W%ﬁgh
after all @oht® nshehecrieadaper atf ofitheataati an eleevated- t eiper atur ehe

| evel , and.also theg, basic heat of t arrier pedium js nade avail abl e
agai n for(%%e vap%?atioﬁggiocgs§ ?%r%héjﬁéﬁtggxc anger “{EP g~ 881 i a
t he ci Pculftd ortleir cuitturofs tche sheatl 1eEtgd 8ne1Q)) ihy theans pbrther-t papgport
medi um Tq%>cgoled-domm | i qui obtained 15 in this way 1s supplied in

d no
the functihal uadrant®™ | I'°frbth t1He gFEaPer=héfght™ t ke tarbivi@ (Fig. 8
(6)) whichiepcatier . al ITrargzanged aéxdnd-owers hei ght - ands i Buvbich.the ener gy

present in the pressure is converted into nmechanical energy. The pressure
on the tufBi nB2F&LTR tHi s CCa8éEorpbYed HFrahee 20f 19itr eas®sisn fpressug &t

which is prowided by ggg/ggnggg§§@r;;wggg@qmﬂﬁgssure provi ded by the
difference in héight. The nechanical energy tHhus obtained is now used in

the functiaonal quadrant 1V as required, partly again for increasing the
pressiite i'n thB cOlpredisiindid di%o F6F obtarAPRESELestrigagsive heat

exchangers are used by ©preference, since passive heat
exchangers are not ideal, in one embodiment at least one
further heat exchanger must be incorporated for transmitting
the residual heat not transferred by the passive heat
15 exchangers for transmission of this to the evaporation
process, or however in & further embodiment this residual heat
is dissipated by the heat exchanger into the environment of
the method and/or the device for recovering energy and must
then be again compensated by an external energy input,
20 increased by this amount, to the evaporation process. The
incorporation of this active heat axchanger is  more
expediently, but not necessarily carried out at the site of

the evaporator, where the transmission paths of this residual

heat to the evapcocration process are short,

Ih

25 An example (Fig. 7) i1llustrates the flow of heat: it is
assumed that the heat exchangers are counter~flow heat
exchangers and the carrier, as the transport medium, is water
and the flow temperature cf the transport medium to the
cooling unit (60) is 70°C and the outflow temperature is

30 100°C, the temperature of the steam of the carrier medium at
the iniet of the ccunter flow is 102°C and at the outflow is
72°C, the flow temperature of the transport medium to the

evaporator is 100°C, which in turn meets a carrier medium at



25 energy in the generator. The energy obtained in the generator can then
be supplied, depending on the consuner's needs, either to said consuner or
else to the store in that it can by way of conversion for exanple again be
stored as heat or else in a different forn1as cited hereinbefore. The

cool ed-down 30 carrier medium which is ﬁresent at lower pressure after the
turbine, is nowreturned to the evaporation heat exchanger, thus closing
this circuit,too.__37 As the anount of heat of the gaseous carrier medi um
has decreaSed as @ résdl P26FFReCebAvEF s R of cheat<F Atk neti e and t hen

into potentdAlc@RengY 62t he sappnge of ﬁ@@tsixﬁiwag through the. gircul ation
circuit is not sufficient to evapora?e 5 the same” anount of carrier nedium

as had ri §éh?’+fpm LS, tﬁeﬁ%@ﬁ@én@%@éﬁ“f@ﬁ By° ¢ hen @ uppt 54 mgpwft leatiand by
the incre 7%“c¢@§eb§§ g ga{gé of-the ca£r|§% rggkénnf% th_j%polest
t ho at "t he

poi nt of.the system /or the devi ce, mhlc S preseﬁt
out put Sof rtzlze itvar bene. eki:kemgse habdavde;tosiarhem 110 aafed e actualt icenpeanent s

is used to._increase %h %g tur It will|l be understood that the
descri bed “SfbGaT frEft F%r refy a%nﬁ?ﬁ??ﬁﬁ(WFQ%%?[ﬁ?qnhﬂWﬁ @ randFor
suppl enented liiAgvank ouSc vays: i tdidh the: stope indde ¢lai B 7038MCSLLP

Claims 1. Method including: converting a non-gaseous carrier nmediuminto a
gaseous TNECEISATY ToRrPReFe et Uiy Treansiadf Hait Gticedehaat igaergy, so

dissipated and thus the temperature of the transport medium
10 must be again reduced by 4° C. This is done by means of a heat

{61) {= principle of the refrigerator) wherein the heat

pump
is expediently pumped in such a manner that it can be fed back

intc the evaporation process for evaporatiocon.

15 Figure 8 shows the technical-physical principle of the
simplified systém, method and/or device for obtaining energy
in the form of a quadrant diagram in which the functional
groups are illustrated substantially as transitions between
the qguadrants. Exceptions include the external supply of

20 energy in the form of heat (Fig. 8 (1)) and the consumer (Fig.
8 (2)) which are positioned outside the actual core region of
the system, method and/or device. Alsc the generator (Fig. 8
(7)), the store (Fig. & (8}) and the circulation pump for the
transport medium (Fig. 8 (1l1)}, the heat recycling, such as

25 the core pump of the system, method and/or device, the actual
drive pump, the heat (Fig. 8 (12)) which drives or propels the
carrier medium in the circuit for obtaining energy (Fig. 8

(9)) in the functional guadrants I and II.

The first functiocnal group to be described i1s the heat
30 exchanger (Fig. 8 (3)) which causes the phase transition of
the carrier medium, in this case from liquid to gaseous, and

represents, as a result of i1ts arrangement and function, the

gaseous state at low pressure and at low height {quadrant I).



S5that the gaseous carrier nediumrises to a predefined height; conpressing
t he gaseous carrier nedium by neans of a conpressor; reconverting the
conpressed gaseous carrier nediumat a 10predefined height into a

non- gaseous carrier nedi um by nmeans of % cooling circuit receiving heat of
the carrier nmedium and returning the 8at received by the cooling circuit

to be used for heating the carrier nedium 15 2 Method according to claim
1, wherei n..t he conpressi r(lg.of éh(g;ﬁsst ous carrier _nediumtakes place as
fol lows: immedi&Eery afterSthe converttng” of  thet nohl gasttus tarri er

medi um i nto @ sgaseaus €RLEI eFe Medlwmg, ain@0:1 4 oMk at @lye hefore dhere

reconverting of the conpressed gaseous carrier nediuminto a non-gaseous
carrier mEdPGEATSoFEr BN E HBSPasRage” bettieeiP The dohvieralisigich ti@mon-

gaseous caibieknFed um i at o, a,98Se0Us: Calld e MBU U g um is still
5 gaseous at elevated temperature and in which the drive pump
drives 1t to a greater height. Subsequently, the heat is
withdrawn from the gaseous carrier medium in the heat
exchanger (Fig. 8 (5}) and the liguid state thus re-
established. This heat, which after all contains the
10 evaporation heat at an elevated temperature level, and also
the basic heat of the carrier medium, is made available again
for the evaporation process in the heat exchanger (Fig. 8 (3})
via the circulation circuit of the heat (Fig. 8 (10)} by means
of the transport medium. The coocled-down liguid now cobtained
S in this way is supplied in the functional guadrant III from
the greater height to the turbine (Fig. 8 (8)) which is after
all arranged at a lower height and in which the energy present
in the pressure ls converted into mechanical energy. The
pressure on the turbkine is in this case composed of the
20 increase in pressure which 1s provided by the compressor and
the pressure provided by the difference in height. The
mechanical energy thus obtained 1s now used in the functional
quadrant IV as required, partly again for increasing the
pressure in the compressor, and alsc for obtaining electrical
25 energy in the generator. The energy obtained in the generator
can then be supplied, depending on the consumer's needs,
elther to sald consumer or else 0 the store in that it can by
way of conversion for example again be stored as heat or else
in a glfferent form as cited hereinbefore. The cooled-down
30 carrier medium, which is present at lower pressure after the
turbine, 1s now returned to the evaporation heat exchanger,

thus clesing this circuit too.



25and the reconverting of the conpressed gaseous carrier nmediuminto a
non- gaseous carrier nmedium 3 Method according to claim1l or 2, including:
driving a turbine by reducing the pressure in the non-30gaseous carrier
medium 4. Method according to one of clains 1 to 3, including: MCSUP 39
al l owi ng the recovered non-gaseous carri®r nediumto fall from a higher
height to a | ower height in such a way that the non-gaseous carrier nedi um
at the I ower height drives a turbine. 5 5. Method according to one of
clai ms 3 oS 4th¢ metuditngt lisianig cfthéhenergyoprsoviededebymt ieutiurbine to
assi st theycompr i.ng .of._t.he .gase rrier . medi by, neans of nechani cal
coupling;q%r III§§%§Q}§d6§%f§§f?nggécgﬁegﬁgféﬁni %g%ﬁgaif?é?e%%“%ﬁﬁigy
form by neans ofert Hetregulbnngaénengygyt hehenengynt egai k&g f 8L+.c0MmMy essi ng
t he gaseoqﬁicarri r nediunhggg addltionaII% to heat, after a conversion

I )

I nto heat eﬁ%?ﬁ§i%pﬁecégfﬁ RBAFURfbef or®, “Ph o af 6t He® 1Btomrere ng
of theSnonigaseaus agathitebsNedirdmeinhOd 2, HasLoMS  CATLder apedium ..,
compensated for by the supplying of heat and by the increase
of the base temperature of the carrier medium atf *he coolest
point of the system, methced and/or the device, which is
present at the output of the turbine. Likewise, all lost heat
10 of the actual components is used to increase the base

temperature.

It will be understood that the described embodiments are
merely examples which can be modified and/or supplemented in

various ways within the scope of the claims.



6. Method according to one of clains 3 to 5, including: cooling a
transport medi um conprised by the cooling 20circuit by nmeans of the carrier
medi um after said carrier nedium has been used to drive the turbine. 7.

Met hod according to one of clains 3 to i ncl udi ng: exchangiqg transport
medi um conprised by the cooling circuit &ﬁth non- gaseous carriéQQ di um
after said carrier medium has been used to drive the turbine. 8. Mthod

accordi ng 43¢ se0e of clains | to 7, wherein the carrier nmediumis
addi tional ly subject throughout the 30nethod to a pressure which exceeds

t he anbi ert. pMesswde landudhingh is further increased by the conpressing. 9.
Met hod according to claim8, wherein additionally a transport medi_um
conprised by the SB8FFRAG Ri 7Tt T8 U0 SUbject™ tHribuGhodtt Re SREERSE to a
pressure exceedi pgratbientdplieIsymeeaR) oethntbacear didlg 0096 ,0ko

claimsto 9, including: b5at |east arLialbéﬁfxtracIing t he recovered
non- gaseous carr FBRCnElF uFRF T XA AT FEET Y THARHEP EcPSRERAGRES one of

clainms 1 to 10, hagtuding:
- compressing the gaseous carrier medium by means of a
COmMpPressor;
reconverting the compressed gageous carrier medium at a
10 predefined height into a non-gaseous carrier medium by
means of a cooling circuilt receiving heat of the
carrier medium; and
- returning the heat received by the cooling circuit to
be used for heating the carrier medium.
15
2. Method according to claim 1, wherein the compressing of
the gaseous carrier medium takes place ags follows:
- immediately after the converting of the non-gaseous
carrier medium into a gaseous carrier medium; or
20 - immediately before the reconverting of the compressed
gaseous carrier medium into a non-gaseous carrier
medium; or
- on the passage between the converting cf the non-
gaseous carrier medium into a gaseoug carrier medium

25 and the reconverting of the compressed gaseous carrier

medium into a non-gaseous carrier medium.

3. Method according to claim 1 or 2, including:
driving a turbine by reducing the pressure in the non-

30 gaseous carrier medium.

4. Method according to one of claims 1 to 3, including:



gui ding the gaseous carrier mediumduring its rise 10t hrough at | east one
constriction. 12. Device conprising: a cavity; an evaporation chanber
which is arranged at the | ower 15end of the cavity and configured to
convert a non- gaseous carrier nmediuminto a gaseous carrier medjday by
means of introduced heat energy, so that the gaseous carrier nediumrises
to a predefined height; a conpressor ggenfigured to conpress the gaseous
carrier 20nmedium a cooling circuit configured to reconvert the

conpressed, gaseaus warii ehenpdiarg-ati hbe-predefined height into_a
non- gaseous carrygrﬂngﬂlun1bé‘rece|vyng heat of the carriér medi om and
T i ] 3 5 o p . : 1
formed for returnifg 25¢He?r Bt¥ivePeREAE £6 belased forctteani agchhe carrier
medi um 13. Devi ceyaceerding ﬁ&h4§a@e6p;2ca£@§é§'ﬁe§bﬁnc%ﬂngs§8&eés
arranged in the cavity as follows: 30i mediately a ter the™ *
evapor at i onanber ;**6F i imrelitatel Y “Beréw t he
5
5. Method according to one of claims 2 or 4, dncluding:
using the ensrgy provided by the turbine
- te assist the compressing of the gaseous carrier.medium
by means of mechanical coupling; or
10 - to reduce, aiter a conversion into a different energy
form by means of the resulting energy, the enérgy
required for compressing the gaseocus carrier medium; or
- additionally to heat, after a conversion intc heat
energy, The carrier medium before, in or after the
15 converting of the non-gaseous carrier mediunm into a

gaseous carrier medium.

6. Method according to one of claims 2 o 5, including:
~ cooling a traznsport medium comprised by the cooling
20 circuilt by means of the carrier medium after said

carrier medium nas been used to drive the turbine.

7. Method according to one of claims 3 *o 5, including:
— exchanging a transport medium comprised by the cooling
L 3 i - LS|
2 o~ i1 P et :
25 ClICult WLTn non-gaseocus carrier madium after said

carrier medium has been used to drive the turbine

8. Method according to cne of claims 1 to 7, wherein the
carrier medium is additionally subject throughout the
30 method o & pressure which exceeds the ambient pressure

and which iz further incrsased by the compressing

9. Method according to claim 8, wherein additionally &

transport medium comprised by the cooling circuit is



predefi ned hei ght; or
the predefined height. 41MCSLLP 14. Device according to claim12 or 13,

conprising a turbine which is formed to be driven at |east by rgpugiﬁg
pressure in the non-gaseous carrier ”% 4o

of clains
recovered

hei ght; and

on the section between the evaporation chanber and

t he

nmedium 5 15. Device accordin one

12 to 14, conprising: a falling path formed to allow the
nongaseous carrier nmediumts fall froma higher height to a | ower
a turbine arranged at the | ower height and formed to be

10driven at |eastishy theokineld crenerayohr om falling, caryier oedium 16.
i I e of the

Devi ce according to one of clains 14 or 15, conprising at leas

fol |l ow ng
conpr esso
energy pr
provi di ng

o

“on

: 15-3FEChEnFE&f " Toupl i ng bet ween the turbine and the

r; an energy conversion arrangenment formed for converting the
ow#dedhby the turbine into a different energy formand for

1'te PSPt P RGP EHEIGY of 6P €20f hel &bmpriessore, andludamg ener gy

conver §i on arpangenggisﬁqﬁﬂﬁgaﬁgg eonvertd, 1§Q§I%@%gg¥egrgwkg%g bx t he
or?“AFditi onal

tur bi ne i

nto heat energy and for providing the heat energy fo

heating of the caffie?” msfilim beForereirlorusafter the converting 250f the
non- gaseous carrier nediuminto a gaseous

16

15

20

25

30

11. Method according to one of claims 1 to 10, including:
= gulding the gaseous carrier medium during its rise

through at least one constriction.

12. Device comprising:

~ & ¢cavity;

- an evaporation chamber which is arranged at the lower
end of the cavity and configured to convert a non-
gaseous carrier medium intc a gasecus carrier med:ium by
means of introduced heat energy, so that the gaseous
carrier medium rises to a predefined height;

~ & compressor configured to compress the gaseous carrier
medium; |

~ a cooling circuit configured to reconvert the
compressed, gaseous carrier medium at *the predefined
height int¢ 2 non-gaseous carrier medium by receiving
heat of the carrier medium, and formed for returming
the received heat to be used for heating the carrier

medium.

i3. Device according to claim 12, wherein the COMPressor is
arranged in the cavity as follows:
- immediately after the evaporation chamber; or
- immediately below the predefined height; or
- on the section between the evaporation chamber and the

predefined height.



carrier nedium 17. Device according to one of clains 14 to 16, conprising:
a heat exchanger forned for cooling a transport nedi um 30conprised by the
cooling circuit by neans of the carrier mediumafter said carrier medium
has been used to drive the turbine. LP 42 exchange nean!(Sat.ired for

exchanging a transport nedium conprised’by the cooling circuit with
non- gaseous carrier nmedium after said carrier nmediumhas been used to

drive thezﬂyrggne. 19. EEéice acco dingl%o one of claims 12 to 18,

conpri si ng ex¢Edd Fr ES50F 8 Hean? For R o?rgjgi'uscfc?wlagjd?%%&% %t he
carrier nmedi umhiehi 6B PEESSAr o EXE eRetsdrhenanbd e WM&L;’?QH@S further
i ncreased by the conpressor. 20. Device accor ng to claim19, wherein the
excess pressuPESHERRE AF e ROy FHTCU] FRITFER BiEs¥ure on a transport
medi um conprised by the cooling circuit, which pressure exceeds the anbi ent

pressuge. vice.according. to one of clains 12 to 20, conprising: an
Extract | o SpoPRriPer SETOTEAN PariaaiTy At GG A i r CCOvEraqns

non- gaseous carrhefaEhdMIuH feviaetexannal thse re22vebev gegnaccording to
one of clainms 12 to 21, conprising: at |east one constriction fornmed for

al | owi ng t he gase®BROERrTHer SfedSihdo thadslduiirpRy eheiphes bRégbBfto75 23.

System conprisipg &.deuLeaccer ng to one of claims 12 to 22 and al so at
| east one device forned for obtal ning heat energy which is provided to the

devi ce accor dingatougneepfarylagigesl B2 the22ower height and formed to be
10 driven at least by the kinetic energy from falling

carrier medium.

16. Device according to one of claims 14 or 15, comprising at
least one of the following:
15 - a mechanical coupling between the turbine and the
compressor;

- an energy conversion arrangement formed for converting
the energy provided by the turbine into a different
energy form and for providing the resulting energy for

20 the compressor; and

- an energy conversion arrangement formed for converting
the energy provided by the turbine intc heat energy and
for providing the heat energy for additional heating of
the carrier medium before, in or after the converting

25 of the non~gasecus carrier medium into a gaseous

carrier medium.

.17. Device according to one of claims 14 to 16, compriging:
- & heat exchanger formed for cooling a transport medium
30 comprised by the cooling circuit by means of the
carrier medium after said carrier medium has been used

to drive the turbine.

i8. Device according to one of claims 14 to 16, comprising:



10

20
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22.

MOSLLP
42

- exchange means formed for exchanging a transport medium
comprised by the cooling circuit with non-gaseous
carrier medium after said carrier medium has been used

va the turbine.

[

to dr

Device according to cne of claims 12 to 18, comprising
8XCess pressure means formed for adijusting a pressure on
the carrier medium, which pressure exceeds the ambient

pressure and is further increased by the COmpressor.

Device according to claim 19, wherein the excess pressure

means are rformed for adjusting a pressure on a transport
medium comprised by the cooling circuit, which pressure

exceeds the ambient pressure,

Device according to one of claims 12 to 20, comprising:
an extraction peint for at least partially extracting

the recovered non-gasecus carrier medium for device-

external use.

Device according to one of claims 12 to 21, comprising:
at least one constriction formed for allowing the

gaseous carrier medium to pass during the riss therect.

System comprising a device according to one of claims 1z

to 22 and alsc at least one device formed for obtaining

heat energy which is

-

provided to the device according to
one of claims 1Z to 22.



