Install ati on designed to convert environnental thermal energy into useful
energy. The present invention relates to an installation designed to
convert twenumliissser gy avail able in a given environnent pcuEr2as@52027 ener gy.
The invention relates also to a process inplenenting such an installation
for converting thermal energy available in a given environnment into useful
energy. The installation according the present invention is defined in
claim1l. Qher enbodi rrents are deflned in clalms 2 to 4 . The process

i npl enent i ngSse - ‘ § : oteli"c defi ned in
claim5 toBerAS iWdd ug%fsﬁo%,ertg@e pr ocess and i nst aI I at| on use

pressurized fturd Tm 1ts cavities as agent to receive thernmal energy froma
surroundi ng environment and pass it on to be converted to useful forms. The
fluid, plaged inceniydfuge condilionsiotssi negas ! ate s ieasiod or the
portion of the process by wh It passes on- part of its storedO ener gy-
out war d5f ordetsrigmsicoriratdomy carid thevafd lcicale ngse avai ledote cyclae,gicksl e bei ng

t he proces | a [ t e mz}%sj passes

t hrough thzen%or}geﬁm(s\e%sﬁe%%és gggl%%a{?ee )q%}w%%%éhfltkgwt%ga tageeists

ori gi nal pedista am, aatpﬁdwstﬁegnmemgéroﬁrtmesmla@ Jtrtﬁe:afﬂhﬂtchgethDJtool ed by
the | oss of tp ng ut sj he st eheat ed by
recei vi ng hegjt%%flgc %he%u%ﬁ%&ndle\ﬁ%%& r%{ﬁ%g%g}g%%um fl% t%e ?H erng of the
envi r onmentenihe oqpneces s rarnd usastdl leatdrory .may be of di nensi ons

10 The installation according the present invention

is defined in claim 1. Other embodiments are defined in
claims 2 to 4.

The process implementing the installation

according the present invention is defined in claim 5
15 to 8.

As will be shown, the process and installation use
pressurized fluid in its cavities as agent to receive
thermal energy from a surrounding environment and pass
it on to be converted to useful forms. The fluid,

200 placed in centrifuge conditions, 1s in gas state at
least for the portion of the process by which it passes
on- part of its stored energy- outward for
transformation and beneficial use.

In each cycle, cycle being the process by which a

25 portion of the system’s fluid of mass m, passes through
the whole system’s designated flow path to get back to
its original position, at the beginning of the cycle,
the fluid gets cooled by the loss of energy output,
doing work outside of the system and zreheated by

30 receiving heat from the surrounding environment causing

the cooling of the environment.



and energy production level ranging fromvery small to very large thus

w deni ng the circunstances and variety of uses. In addition the process and
i nst al | atwonomeaysdése configured in many ways to be adopt edtiEpRoeasivey
particul ar chosen use. For this reasom, the materials, structure,

di mensi ons, conponents and configuration presented in this application are
representative of the requirenents necessary to nake the process and
installation work, rather than absolute choice. The details are by way of
exanple to provﬁ@@ SUFFGassertnNGubss antea bt e@sefity nget & VHINIISHP BT t he
practical processand dnstallatd onevdhe Lastabl atban and Lhe A azess

i nvention mAII scribed 1n nore detailsS with reference to attached

dr awi ngs HW?ﬁMak@ﬁ9$e$®¢%s@l@&mamgsébﬁl@nrvu@wt@ﬁcﬁﬁe@Wﬂuﬂaﬁkﬂkw of a
first emodjmenie of {hepresent iaention i gngl%s't% 3,3Ghenatd,c cross
axial section view of an overall installation ure IS a perspective

vi ew of 5t héd npenfrotoed Fgumsrd andys ate part |ael|op§eh1ené¢>rc QA@EWS in
perspectiv tion of the installation; Figure 6 is a

per spectiv agﬁgﬁﬁbgﬁfﬁgﬁgéa sgirt Fig 7is a front view of the seal skirt
with his controﬁtnntothlﬁgym&aibns atpertimbtperspecti vemicgwmaf, a sliding

electric conect ar. Flgure%% S, A, sch%patlc qiscri tlogrgg t@ed .
propel | ers- generatoré | ads” connecti ons igure i sTa"eross aX|aI section

vi ew of thehimnempplication are representative of the requirements
10 necessary to make the process and installation work,
rather than absolute choice. The details are by way of
example to provide sufficient substance presenting the
validity of the practical process and installation.
The installation and the process invention will be
15 described in more details with reference to attached
drawings
Figure 1 1is a cross axial section view of the
inner rotor of a first embodiment of the present
invention;
20 Figure 2 1is a schematic cross axial section view
of an overall installation;
Figure 3 is a perspective view of the inner rotor;
Figure 4 and 5 are partial schematic views in
perspective and cross section of the installation;
25 Figure 6 is a perspective view of the seal skirt;
Fig 7 is a front view of the seal skirt with his
control motor;
Figure 8 is a partial perspective view of a
sliding electric connector
30 Figure 9 is a schematic description of the

propellers—-generators-loads connections.



rotor and outer shell of a second enbodi nrent of the present invention;
Figure 11 depicts a schematic exanple of practical connection to the

col der/ wawomonioensésaonnment s areas. The installation is nmede/rrbomlosm®er mai n
el ements: Inner rotor, hereafter refesred to also as IR Quter shell,

W th/wi thout additional casing, hereafter also referred to as OS External
unit representing the various external units, part of a larger assenbly in
which the installation and process, object of this application is a
conponent. ThEI@%ferhal 18nftF5ofackutes ePekttePcviondst mBRi tBRfHg, and

control compenents,q hereal tef-1al s refeided tonRsiiEdnThe idyeer rotor IR s
a rotating structure inside the OS separated fromit by vacuum and

support ed By e tO8 Vet support surfaces 19, 38 (fig 1) . The main
structure of fhe.lR i$ pBde-of éhégﬁeﬂéﬁiézeQQ@ElQSbgi?igth&QFr1 fixed to

each other around their common rotation axis. Quter cylinder, 1
constitati mynss towrertoskihe ofo lides /MR 1ims 13 ayoliromnegitosedeayd-i nder. It is

made of thormahly; gonduolive,mLenkal LYPLEALLYy I ol shih s al un num or

steel which is thick enou sustfain the pressure applied by the fluid
inside it in itdncaw troe®rd heveafber nelfatriree tto ttheocerdiR ons of vacuum
outside it between itself and the OS. The el ectronmagnetic

absorption/interacti on behavior (hereafter "color").of the outer cylinder,
o Bl such ThaP CHeFonse Bathuuch “HSUP BT o fof PHAL b QRat o pdcir i of
el ect romagnet ine deaditald @n §posSIflre 0 tas also 0s

10 External unit representing the wvarious external
units, part of a larger assembly in which the
installation and process, object of this application is
a component. The external unit/s includes electric
loads, monitoring, and control components, hereafter

15 also referred to as EU. The inner rotor IR 1is a
rotating structure inside the 0S separated from it by
vacuum and supported by the 0SS in two support surfaces
19, 38 (fig 1).

The main structure of the IR 1is made of three

20 parts, one inside the other, fixed to each other around
their common rotation axis. Outer cylinder, 1,
constituting the outer skin of the IR is a hollow,
closed cylinder. It is made of thermally conductive
material typically metal such as aluminum or steel

25 which is thick enough to sustain the pressure applied
by the fluid inside it in 1its cavities 4, 5, 6,
relative to the conditions of vacuum outside it between
itself and the OS.

The electromagnetic absorption/interaction

30 behavior (hereafter “color”) of the outer cylinder, 1,

is such that allows as much absorption of the widest



receive the heat radiation comng fromOS through the vacuum and pass it on
into the fluid situated in cavities 4,5, (cavity 6 being thermally

i nsul at edyo 2&rooupss4out er cylinder 1 , on its outside arechippealooszoeul ar
heat exchange fins, 23, which are of #he same material and color, and are
fixed onto Quter cylinder, 1, in a thermally conductive manner. The role
of these fins, which are perpendicular to the outer cylinder's 1 surface
and to its axis is to increase the exchange area through which CS 's

radi ated elS®EGtaWEY et iSe SRR IS tods dedll AtHR ARG 190 atherdmal ener gy

from around.ddhsg &5 {10 bgegonveyedabl, theway +r4e bhe chluidrsidiuated in

the non-insulated cavities 4,5 as efficiently and | east obstructed, |east
refracted Wasve pessi bPessasitt Lxoud® ofthehef haldenetigyetePpdsite these

fins, 23, %tatxﬂctq%% 140 5t,he(_daﬁ;iecryn%l kj%lirnfgg%%elc%fmath%/ ﬂ%ts%rl a%éldi)n.der’ 1, are

heat exchange fins 21, ‘whic are perpendicular to its surface and parall el
to its axis. Théseuhdnoutar atongiddie buter eybi nuesisel drendtixethd

converge t t e i IS bR a e y i t are
i mmer sed i (rl%\gl?frcfgilta}%g }}Cﬁ%{}lt dé}ﬁ%c@e\g/\oﬁ dé ’bebgf o%ﬂggﬂf %5%1 gaygeﬁt%o gf}s/ee in
cavities 4maicBaduranty eyt araopeeati 6axadt kntle duaast awlsirsteance to fl ow

possi bl e. These f] i r a o] fl t of the
fluid in c-aE\/i tl:aneséL Z&Feé%%lr%@nggre&é&?ﬁé égﬁ%er&mt tg?f%alrog\sg '?)ﬁfte tg{,l er cyl i nder
1 , are of fithes,saime adolaore, rangbeards catltzached tthe idutiar atlherdeat sy Iconduct i ve

nmanner .10Theiurrf%ucr osgdi A oiésnc%ealsé_e lthetheaitrl e%ecahangghgr ea hetween outer
cylinder, g t A I70i d" Thside Si t& Centereét on the -out er cya} ifider' s (D

axi s, on Itxea through which 0S's radiated electromagnetic energy

is passed- thus allowing the thermal energy from around

the 0SS to be conveyed all the way into the fluid

situated in the non-insulated cavities 4,5 as

15 efficiently and 1least obstructed, least refracted

manner possible- as its source of thermal energy.

Opposite these fins, 23, attached to the internal

surface of the outer cylinder, 1, are heat exchange

fins 21, which are perpendicular to 1its surface and

20 parallel to its axis. These fins run along the outer

cylinder's 1 length and converge toward the center on

its basis in a manner by which they are immersed inside

the fluid which would be flowing from base to base in

cavities 4 and 5 during regular operation with the

25 least resistance to flow possible. These fins, 21,

which are parallel to the flow pattern of the fluid in

cavities 4, 5 are made of the same material as the

outer cylinder 1, are of the same color, and are

attached to it in a thermally conductive manner. Their

30 purpose 1s to increase the heat exchange area between

outer cylinder, 1, and the fluid inside it.



non-insul ated base is fitted an electric notor, 17, which has its rotor 18,
fitted in a sleeve 20, fixed onto the outer shell's support surface 19.
Thi s el ecwoi2e1o0msesa has the purpose of rotating the IR pelratreme/osm2t he OS
and in absolute terns acting as centrsfuge. The notor 17, is fitted to

outer cylinder 1 , in a thermally conductive manner to all ow the heat
| osses inside it (due to friction and electric resistance |osses) to be
returned as efficiently as possible into the fluid inside cavity 5 . The

sl eeve, 20, al | GRS TREECBVenElft @Aloty FHEIRAREE. St ¢lperiile f O tidifper ature

rel at ed expgpsion/gontdactLon, fut rdeesynoi, alell%‘@trrqtcatﬂngﬂoﬁ?f tihe rotor 18,
inside it. This is to allow the rotor the required counter force to enable

it to geneﬁ%ﬁéﬂkoh%ﬁléhs -RgﬁOGUt%§IC§FFh§@r1§-Eioﬁh@?V%agé on-xaftl parall el

to, its axig s djxed dhe suppord & o%"c sthesuppert rod 34, is held
inside a bearing 37, which is flxe to the support surface 38, of the OSin

a mannepf mhlch &MM&Mﬁi@ﬁtf¥@em@¢mﬂnﬁa$rtbﬁldﬁﬂﬁﬁ%ﬁl@ﬁ NﬁVEﬁ@ﬁKI but no
movenent al.g) LY aur '\%S&Pp&% {)Qdaﬁé sWhi gl o%jlt%()l deQWs 13-4 d an

electrlcally |nsulated i nder 45, port ro passes throug Thi s
cyl i nder 4%s h@@rstea\ﬁeﬁwme .ci ritd annoterlrectlrﬁ,calﬂlsy ofartdmdl \/feD t rcamésr 47,

bl acedon iha sucdace, Fach ahdfiesa f ragks, e ol eptrical by comepted to an

ot herw se i éd con passi roug suppor 0 outer
cyl i nder 1tha|haﬁUnwvvaesMnnﬂ1¢s:MErhhki¢wI@mx&ﬂﬂqniémﬂ &ﬂgcﬁﬂMM/betmeen

the i n%bde aensqsocatnsc':ledelggsggs er

to be returned as efficiently as
possible into the fluid inside cavity 5.

The sleeve, 20, allows for movement along the
axis, to permit for temperature related
expansion/contraction, but does not allow rotation of

15 the rotor 18, inside it. This is to allow the rotor the
required counter force to enable it to generate
rotation.

On outer cylinder's 1 other base, on and parallel
to, 1its axis is fixed the support rod 34. The support

20 rod 34, is held inside a bearing 37, which is fixed to
the support surface 38, of the 0S in a manner which
allows for free minimal friction rotation movement, but
no movement along it. Around support rod 34, which is
hollow, is fixed an electrically insulated cylinder 45,

25 support rod 34 passes through it. This cylinder 45, has
several circular, electrically conductive tracks, 47,
placed on 1its surface. Each of these tracks 1is
electrically connected to an otherwise insulated
conductor, passing through support rod 34, into outer

30 cylinder 1, in a manner which is hermetically sealed
for any flow between the inside and outside of outer

cylinder 1.



cylinder 1 .A second cylinder 35, also hollow, and nmade of electrically
insulated material is placed around cylinder 45, and is fixed onto OS by
suppor t / cwoduoiasespassage hernetic channel s 36. |nside rhirgEpeyloiosmber 35,
are fixed electrically conductive brushes 46 which are each pressed agai nst
a correspondi ng conductive ring. This is done in a manner that as IR
rotates inside OS, electric conductivity is continuously nmaintai ned between
t he conducting cable connected to the ring fromIR and the electric

conduct or conneét edCENEhEBriaster For- i mprisvelotobfductdnd t padgevidt al

el ectri cal I Lonnechad, brushes, pBY bgaassiigned 10 bgipressed,agajnst each
ring. Each brush (ozggroup of brushes assigned the sane ring) are

el ectri cal |97 1danitectéd tandnes eféreri enéendictoor JWACH 412 SIHREIW se
'”SUlated)ﬁ@gégﬁéwﬂg%ﬁéHfBﬂﬁhéﬁﬁéf$a§@?|§n§§detQW§%g5§Tiﬂ&&§ﬁﬁﬁ of G5

This allows for "a continuous electric conduction to be nmade for each cable
bet ween st hersutisizid of LS aek t he ¢asildet ofe| Rragiasi for ethatdbng ondi ti ons
(conparabl e _te typi e L t r feed). whil e
naintainin%ﬁ%g %%%g%%néggﬁé%g ?%rgéf%?%é$§%€%8T%P§8§?% &%gq%glﬁection
all ows for Tthe passhyges ofnthreenhgpeshof ebedRr ire tewnersents penersS,

moni tori ng Signals, and.centuel gl anals, as.wLlobe explalned Jater on.
Dependi ng on consi derations related 10 cost, dinmensions, conplexity, etc.
of the i nstealtwatenonhet lem duartms qofcgiowe rccamd/are s itgnalhd ransmfssinon may be

used 5%@“ 3% el eetromgneti ¢, coupling or, tLANSM 884 0P, AoNG. oy the two
bases of outer cylinder I -‘néar
For improved conductivity, several electrically
connected brushes may be assigned to be pressed against
each ring.
Each brush (or group of brushes assigned the same
15 ring) are electrically connected to one electric
conductor (which 1is otherwise insulated) which zruns
through the channels 36, toward the outside of 0S. This
allows for a continuous electric conduction to be made
for each cable between the outside of 0S and the inside
20 of IR even 1in rotating conditions (comparable to
typical electric motors/alternators power feed) while
maintaining hermetic conditions for fluid flow.
This sliding connection allows for the passage of
three types of electric current: power, monitoring
25 signals, and control signals, as will be explained
later on. Depending on considerations related to cost,
dimensions, complexity, etc. of the installation other
forms of power and/or signal transmission may be used
such as electromagnetic coupling or transmission.
30 On one of the two bases of outer cylinder 1, near
cavity 6, two valves are fitted 32, and 33. Valve 32 is

a one-way no-return valve which allows fluid to flow



cavity 6 , two valves are fitted 32, and 33. Valve 32 is a one-way
no-return valve which allows fluid to flownto cavity 6 of the IR but does
not al | owvOl2oiodh15634f | ow outwards. It is normal |y cl osedpsirmpeohs20bR s
cavities in normal operation are designated to be filled with fluid under
pressure and the gap outside IR, between IR and OS is practically vacuum
Valve 33 is a manual two-way valve which is nornmally closed. Valve 32 can

be used to pressurize the cavities of IRwith fluid %pressuri zing the gap
bet ween OSiai® | Rahdyt keraf tef dvaciiali A§Sfl dicd f2 bkt hélgag Wit hout

losing pressuyye bnRsideatR Valve 33,:@ldiows thesmanualhce the 1R's
pressurization/rel ease of pressure inside IR if so required. Tto

avoi d/ reduc@voverest i M@ pressarde PBSSaAhENVacuam degFadaE*dN i fraacti cal
instal | ati ans,) dhesecyalyes smay, e rspgésﬁgécwﬁr %@gggglhc!ﬁ&sci%r

patches. On each of the bases of outer cylinder, 1, e axis points, is
fixed aSconewl iketwtsuctlir endcéivest B practicathy ofarhemeoned vies I3 xed at

its base tq Quter i-nder' s b j - her el | ti E)r%{mer and
with com%sax%smv%t alou]t?g? g%ﬁ/i ﬁ’csfgr\}eg QhSI‘Eg % nx?gﬁ%??gn é(;]Teot ese cones
is to faci Matlate 3hecdholreofusehle fd Wik between the cavitye4d ©Efunii ng al ong

the perineter) t ugh, cavi ti : t central cayvit M th
m ni mal tu&ﬂgl}l)rlengielg%@p%)%n&ﬁlensgﬁarg Zr%un%nag@e pggg i %%eg“geneonot éL%é{rrrllénalrﬁl\ic | ow.
These fl owacoheshareahotr pevbect taogest 1w hei frwal | sheopaectwinghddie base to

the tipjarg of parabolic profile, rather than;steaight, when ghserved from
the side, for & srooth 110w dfrection change. ™ These fFow Conés' aie nade
fromthe saregmtrérdaalicas reldteersecybifnderedsurdo ifdsowlecon®d, 8 jfi so
required. Tto avoid/reduce over time pressure loss and
vacuum degradation in practical installations, these
valves may be replaced/covered by welded cover patches.
15 On each of the bases of outer cylinder, 1, on the
axis points, 1is fixed a cone-like structure, cones 8§,
9. Each of the cones is fixed at its base to Outer
cylinder's 1 base in a thermally conductive manner and
with common axis with outer c¢ylinder 1. The main
20 function of these cones is to facilitate the flow of
the fluid between the cavity 4 (running along the
perimeter) through cavities 5,6 and the central cavity
7, with minimal turbulences, promoting as much as
possible smooth Laminar flow. These flow cones are not
25 perfect cones- their walls connecting the base to the
tip are of parabolic profile, rather than straight,
when observed from the side, for a smooth flow
direction change. These flow cones are made from the
same material as outer cylinder 1. To flow cone 8, 1is
30 fixed a sleeve 16, which is also on its axis and which
firmly holds inside it support structure 11. Flow cone

9 is fixed to support 10. Support structures 10 and 11



fixed a sleeve 16, which is also on its axis and which firmy holds inside
it support structure 11. Flow cone 9 is fixed to support 10. Support
struct ur esok010ansssilare rod structures, each made of siecemradrolosrngt h rods
whi ch are attached to each other at 68 degree angles, and which are
attached at their opposite ends around the perineter of the inner cylinder
3 . In each of the support structures 10, 11, an additional rod is
connected at the center and which is positioned to be on the axis of outer
cylinder 123reTHi rder§5esStheSrel pBetpvels SpFordistrdenat® t°dhe f1 ow

cone 9, ang;di £AVI L¥tacheiNgbde ddie Slirevesd6g0alieached 40fdow cone 8 .
These two rod-based support structures have the function of connecting the
three main el t'shofht hecl R cyli nder 11 crpRedie epPpndercod and
nner oyl inder G M d S a0 whiher ablephag them ko have acqmmn axis
and allowing fluid present in cavities 4,5,6,7, to flowwth mniml flow
resi st afce sfurmmprsuppdrtsctiioregnd 14, Alhi ddee cypdidadern2l, iroda cdd indrica

cl osed str r fi s ter a f_1aS: OU : ippnder. 1., which is
formng a g%%éh?,t doﬁ?%ﬁ?@§|?%ﬁg%rsggﬁﬁﬁﬁ?%jﬁj%% %&%lggbgﬁﬁefobggés. The
m ddl e cyl iondeth® axhas vheoshfe axilsiraki he. odthers cydd nderes dnek i s
suspended i nsij er i hde I.Ls as r he {S points
by support]£%¥%%?ﬁ$%§ %%%%%@glgt%¥ g%k%dt%¥3%$§ fﬁpfﬁggﬁgp%éféﬁﬁgw cone 9
and fixed iimsi devsteeve lbnsi@éspeétel velgeve ndicde dathemahatl] eocyilionder 2 is
fixed ap oggn%pQQd Cylinder 3 which is a cylinder of same material and
col or as mddl% cylinder 2 . The inner cylinder 3

These two rod-based support structures have the

function of connecting the three main parts of the IR:
outer cylinder 1, middle cylinder 2, and inner cylinder
3.This is done while allowing them to have a common
15 axis and allowing fluid present in cavities 4,5,6,7, to
flow with minimal flow resistance from supports 10 and
11. A middle cylinder 2, 1is a cylindrical <closed
structure of same material and color as outer cylinder
1, which is forming a closed, hollow cylinder structure
20 with two parallel bases. The middle cylinder 2, has the
same axis as the outer cylinder 1 and is suspended
inside outer cylinder 1 by its two bases around the
axis points by support structures 10 and 11 attached
firmly to the tip of flow cone 9 and fixed inside

25 sleeve 16, respectively.
Inside the middle cylinder 2 is fixed an open-
ended Cylinder 3 which is a cylinder of same material
and color as middle cylinder 2. The inner cylinder 3
has the same axis as the middle cylinder 2 and outer
30 cylinder 1, and is connected around its perimeter to

the bases of the middle cylinder 2, with the part of



has the same axis as the mddle cylinder 2 and outer cylinder 1, and is
connected around its perineter to the bases of the mddle cylinder 2 , with
t he part wbOthm/hsases of m ddl e cylinder 2 which overl appChaEpb@sms2oef i nner
cylinder 3 , renoved. The conbi nation9of these two cylinders 2 , 3 nakes
for a closed cylinder with a hollow tube passing through its bases. The

m ddl e cylinder 2 and the inner cylinder 3 are connected at the perineter

of inner cylinder 3 in a hernetic manner which does not allow fluid to fl ow
bet ween t hébCaviaisss 4 snelFlewhythnaee fr @ei¢hc onredted e et each

ot her) and gavid A4QJinside the Johdlg cylinder 2 . On mddle cylinder 2
there is a small hole 48, to allow for the pressure equalization between
cavity 4 and caviney QoPi0s e sulf fEeesof tvhecHl dafereylindermakes on t he
i nsi de_vall@,and perbEELer o b BRRE-ar g afdi S onal 1 eal: gxehanae figs 22,
which are thermally attached to it. These fins are of sanme material and
col or afd &heceiadh iger pergli<ul Bre t D1dAée sariasdero2whaingh tihe jigingtnt ached.

The config t.i f <t fi vary and. their rROSeci S i ncrease
t he heat egyhéﬁggngrgaﬁgg |5&ﬁﬁﬁgﬁﬁﬁiCé?|ect.0%%§ﬁm%§§? p?gdﬁgggﬂ%y | osses
due to el ectyliideur rentinard feineion bypnthe génertatdess 15owhiadh car e i nsi de

cavity 40. e heal gxshange,tins b pLaced: onglbecgsnarators ; overs 49
are nade of ‘same material, color, and are designatéd to I'Ncrease the heat
exchange sumrfeade f opnmexicrdl kesaewatbi creand otéeuper abhdoncaviheatdd rom t he

gener atgrs., Thi.s. systemiofuld n3, (eLLL 09 fbRS 2y ROURLEd ULLh 5 ccel ving

there is a small hole 48, to allow for the pressure

equalization between cavity 4 and cavity 40. On the

surface of the middle cylinder 2, on the inside walls

and perimeter, there are additional heat exchange fins

15 22, which are thermally attached to it. These fins are

of same material and color and are each perpendicular

to the surface to which it is attached. The

configuration of these fins may vary and their purpose

is to increase the heat exchange area, allowing the

20 collection of heat produced by losses due to electric

current and friction by the generators 15 which are
inside cavity 40.

The heat exchange fins 24, placed on the

generators' covers 49 are made of same material, color,

25 and are designated to increase the heat exchange

surface for maximal evacuation and recuperation of heat

from the generators. This system of fins (emitting fins

24, coupled with —receiving fins 22) contributes,

together with the main, original (M“original”- because

30 it is the source replenishing the system of all its

energy output) thermal energy from outside the 0S to

reheat the fluid flowing through cavities 4,5.



together with the main, original ("original"- because it is the source
repl eni shing the systemof all its energy output) thermal energy from
out si de twe 20/t1sssaeheat the fluid flow ng through cavi tcespr41b/0537 de t he
inner cylinder 3 is fixed an array oftopropellers 13, by support rods 12.
The support rods 12 are of profile that mnimzes their resistance to flow
of the fluid in cavity 7 . Each of the propellers is of wing (blade) angles
whi ch are adapted to the fluid flow circunstances around themso as to
optinmize their eéffil€iferdit i ieDAVErLIRESE] Wi ot F | BweVer 't REMAo Put put wor k

(paranet er s,,$eh 125 velpeity esypdensi £h8s, 18t crhe TheRRRPElJ LIS A3 are
typically %ﬁde of tﬁ%rnally§in§%$§ted stiff na?e?ial%pThe m ni mal nunber of

propel | ers an¢ tHe IRy stone andimaxFAallRbmber Shayavacy tand e’ up to n .
The rotatiofy sgrew difecii OJE‘a\QI%;?a@h P QHeerEh'efS CRRRSIEE g 4 her one
before it so as to recuperate the angular flow kinetic energy conponent of
the fluPd aroundbiltadshi endls sgemacdt ed by dartakdisttdrcd tw d [fowvof t he

preceding papeldals o the inggpanngh, eagh propel! efpd fnofe alumst, the
di aneter of the free cavity around it. Eac propezfer I's connected at its
center by @ifod-iegivaf tircmmmectitomg 4wl thew atwerr ofhant S a espantti ve
electric g at or (el ectri] n t or. h |.t er nat qor__or, dynano) in
a manner tﬁgﬁﬂhlIéﬁégFﬁgﬂ%bfﬁFﬁb%Ebsk%égﬁj%%%BeI églkgf%y ?ﬁéhpruid fl ow

t hrough it Theo actopatiéctrise A6t orref theligehéyvatmadeonmectedtrtmmlilty The rod

L4, pasge LU TTeL orL St 805K AN, B 101 B fR S TEe 11,

cavity 7 oweroddid epreopet | eheanrayy is one and maximal number may
vary and be up to n. The rotation screw direction of
each propeller is opposite to the one before it so as

to recuperate the angular flow kinetic energy component

15 of the fluid around it which 1is generated by the
resistance to flow of the preceding propellers. The
wingspan of each propeller is of almost the diameter of

the free cavity 7 around 1it. Each propeller 1is
connected at its center by a rod- shaft connection, 14

20 to the rotor of its respective electric generator 15
(electric generator such as alternator or dynamo) in a
manner that allows the rotation of each propeller 13 by

the fluid flow through it, to actuate the rotor of the
generator connected to it. The rod 14 passes through

25 inner cylinder's 3 skin through a hole 43. Since in
normal operation, the pressure of the fluid drops as

the fluid flows in cavity 7 over the propeller array
(coming from cavity 5 toward cavity 6), unless blocked,
fluid would flow between the holes 43, cavity 7 and

30 cavity 40. To avoid this, several solution

configurations may be used: The rendering of the holes



(comng fromcavity 5 toward cavity 6 ) , unless blocked, fluid would fl ow
bet ween the holes 43, cavity 7 and cavity 40. To avoid this, several

sol uti on wonbiogusati ons may be used: The rendering of tireThrb@spsmetically

airtight or passing all the shafts, one through the other in one hole, etc.
The solution applied in the installation is that of covering the whole area
of each hol e-shaft-generator assenbly by a hernetically sealing individual

box 49, made of thermally conductive material and color, which is thermally
connect ed 5 adid 5ddy of 1EReIBENet At BRSAAAYF | #1kd Wit hshadbati siFins 24,

as menti oneg s &ld ows dorif heherget i ¢separation of cavity 7 from
cavity 40, having the only fluid passage point between cavity 40 and the

other cavities Béiengshollelds #Bplprdssir ehgquansatfvhioThésSoutit of each
generator gy At ¥ Head au %!1%%1 the dRn %1%%&%@&&&[%&9“

i nsul at ed conduct ors passi ng, along the walls of inner cylinder 3,
support 5rodﬂ§8ﬁ@1bl§/uﬁpbr@ ﬁ]@dﬂ@ztlcra{lﬁgs #ralprashedivsduehabnal 1536, Al l

passages ¢ o vebls, ol thessnoonduot ohgcate. i thed o e harmmt e to

fluid flow. e optio use ternative to this’generator-
propel | er arsrahe—m@ﬁdfyt cocmeeqtdﬁoﬂcartrkmgmﬂa/ntommhd)e;etmawr fand ng t he

rotor of eh denetatar eulo e espactive, propellsr dg.all ol to be an

i ntegral part noving even s aped as) the prop
stator around avts, foxed:h@n hbemouisi derafratnmer oyl iqwderty8 7t hecamat eri al

from whieh 1oner, ey i nder. 2,1 spmmde s cadhusted Lok Wl aliarnat] ve

cavity 40 and the other cavities being hole 48 for

pressure equalization. The output of each generator is

separately lead outside the IR, outside the 0S through

insulated conductors, passing, fixed along the walls of

15 inner c¢ylinder 3, support rods 10, support rod 34,

rings 47, Dbrushes 46, channels 36. All passages

through walls of these conductors are fitted to be
hermetic to fluid flow.

A possible optional wuseful alternative to this

20 generator- propeller array - shaft- cover box

arrangement may be that of fixing the rotor of each

generator onto the respective propeller to allow it to

be an integral part moving with (and even shaped as)

the propeller, and the stator around it, fixed on the

25 outside of inner cylinder 3.the material from which

inner c¢ylinder 3 is made 1is adjusted for this

alternative accordingly so as not to disrupt the

electromagnetic 1interaction between the rotor and

stator. This alternative has several advantages: no

30 direct fluid passage between cavity 7 and cavity 40, no

moving parts inside cavity 40 etc.



el ectromagnetic interaction between the rotor and stator. This alternative
advant ages: no direct fluid passage between cavity 7 and cavity
40, no nowOngiopasdss i nsi de cavity 40 etc. An additional eptrirrealb/osdok®r nati ve
to i ndependent propeller-generator-logd array may be to attach in groups
or, all, the propellers to the same generatorl oad assenbly and adjusting
each propeller's profile and rotation rate ratio (by connecting each
propeller to the generator' s rotor through cogwheel s of(ggven radi us

has severa

rati os) adjusti Ag taFIiATRIs PREEPaRti oA

addi ti onal

1 1QUL R

REPACEYSL 6 CcoMITRANE0 maxi mal
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manual testing. This solution has several advantages such as reduced cost,
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gauges aré fi pressure tenperature
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reduced cost, weight, space requirements etc. it may

be,

however, less flexible in adapting to a wide range

of working conditions.

The generators may be distributed around cavity 7

15 in a

manner that would ensure symmetric weight

distribution around the rotation axis to avoid

vibrations, added friction and material stress related

to the rotation. The same principle is applied to all

the

components of the installation, adding where

20 necessary counter weights to position the whole

installation’s center of mass, as much as possible, on

the rotation axis. In each of the two extremities of

inner

gauge

cylinder 3, three gauges are fixed: pressure

52, 55; temperature gauge 50,53; and fluid

25 velocity gauge 51, 54.The pressure and fluid velocity

gauges may be combined by using instruments such as

pitot

tubes measuring static, dynamic and

stagnation (overall) pressure.

These gauges all provide data about their measured

30 parameter as electric signal (voltage, electric

resistance variations, or any other method commercially

readily available). The signal passes through the same



stagnation (overall) pressure. These gauges all provide data about their
nmeasured paraneter as electric signal (voltage, electric resistance

vari ati onwo 2010/ams40t her nmet hod commerci al |y readi |l y avacirark@)/os20ihe

si gnal passes through the sanmechannels as the power output conductors,

t hrough dedicated ring 47, brush 46 couplings in the sliding connection all
the way to outside the OS to be read on counterpart readi ng equi pnent in
the EU, converting this electrical data to readable (or other useable

out put for APaNTFHE paksageldf PABSE| gREEPHES oGCSIdYE RS /| R PSS i s done

by i nsul at ed Gonduc! of sgonbai ned,din ghannels jwich; ar enherdmidigdo fluid
flow. Inthe IR inside and in between the cylinders, there are cavities
whi ch in noomalccperatd lon Wil e bet pr essardeedhai PR floulbe (M9psi cal Iy in gas
state) . Cavjty AQ0.s the hieg spaceombich i euLsige of.jpner Gy inder 3,
and inside mddle cylinder 2 ;7 and is essentially separated fromthe other
cavi ti e§ withh st helextepridn @ftpr dssureaggdlel zarironotiebughsamiast her hol e

48. I nside IS .cavi ar X 49, t r-af.or senbl y
whi ch pr eveon'?Cp?JItuiafv %%)s'sa%eé e?ﬁgée{%i ﬁgl ggei %%gggéy{%?ng)g&%éﬁ& htr}getsjgh hol es
43) and caViR yamD.OSThis danet pymapsbeasect icomel clyy rise awettiag nerd tirght |y

fitted pl ates nade of .thernal Ly conducted t.eyials to inprove the transfer
of thermal Cer?enrngean rwglﬁcthhgrfer%rrﬁe%rlsc and fud‘ld!(’j f;’ir?éﬂi'de it tothe fluid

inside Cavity 4IandciGaviiRy Snsilde agddit iien,bdhesen separ atyarishdeds ,ch, vi ewed
fromone of the bases- section the circular base, prevent fwiﬂd f rom novi ng

i n angular TH5tiCorf St oGAd! thesS a¥ifd ChA Eavit YRl | ARFGaTH ARer r 3is
connect ed tdHe@U@IYized with fluid (typically in gas state). Cavity

40 is the free space which is outside of inner cylinder
3, and inside middle cylinder 2, and 1is essentially
separated from the other cavities with the exception of
15 pressure equalization through breather hole 48. Inside
this cavity are the cover boxes 49, of the generator
assembly which prevent fluid passage between inside
inner cylinder 3 (through holes 43) and cavity 40. This
cavity may be sectioned by hermetic or tightly fitted
20 plates made of thermally conducted materials to improve
the transfer of thermal energy from the generators and
fluid inside it to the fluid inside Cavity 4 and Cavity
5. In addition, these separators, which, viewed from
one of the bases- section the circular base, prevent
25 fluid from moving in angular motion around the axis. A
cavity 7 inside inner cylinder 3 is connected through
its two extremities to cavity 5 and 6 for free flow of
fluid. The fluid in this cavity is designated to flow
freely in normal operation from cavity b5, over the
30 propeller array to cavity 6. Inside the perimeter walls
of inner cylinder 3, around this cavity, a thermally

insulated layer 27, made typically of rubber, rock, or



its two extremties to cavity 5 and 6 for free flow of fluid. The fluid in
this cavity is designated to flow freely in nornal operation fromcavity 5
, over thwopomypakéser array to cavity 6 . Inside the peripogtEPRon0mEios7 of
inner cylinder 3, around this cavityl4 a thermally insulated |ayer 27, nade
typically of rubber, rock, orglass wool is fitted to reduce to a m ninmum
any heating of the fluid inside cavity 7 by the heat of the generators or
any ot her source passing through cavity 40. Cavity 6 is the free space

bet ween t h&Isgse "6 Inilddlfe tOATd Aderr PR theé BESE B cuter a3 infer 1 (and

cone 9 ) . khi spey! kmqﬁacaingfaétycmngc}ﬁctﬁ bet ween cayity Jrand,cavity 4,
allowing for free flow of fluid. Around this Cavity a thermally insul ating

| ayer 25, ZBOSFAGttedT covEr g erhesIWsitiePass obd e-heylighdetavis-yl base and
the cone 9,4 .a“6a99¥§r'6"giéhech<éliF %lkgg %_fpareefljdia_st%éhnd&{de' Spgsbasg: This

insulation is made of same nmaterial as insulation 2/ and has the role of
pr event P ng Milveihealcydomdigst izomnchridiggpadse adaldute My fingder passinsg t hr ough

i T onmEntS G ooper at U8 and 1A F Bt red t oL F i A e hat T E Rkt
toward cavidawidy TThirsl caviity, 4 alilowing sipace tvat viden tdfe fdutisi de
vl i nder 10T TR S Do 5L t hoCH AN T ot B8 FFOEcasiey €oFo Cavity 5 i's
exposed to ikeatiftem t heveutisiodeclsf ERsadd tod heateconiyhgnfieofrst He i nsi de
Covity B i BT 4t PGS, Terbr U Lol ali Ty S Of Thethavity 5 15
t he free spaderbetnieen2t headmase Tofi sm ddkelation is made of same
material as insulation 27 and has the role of
preventing thermal conduction through the walls. The
fluid passing through cavity 6 is designated to be of
15 substantially lower temperature than the environmental
temperature and is required to remain so until it exits
toward cavity 4. This cavity, 4, is the space between
the outside perimeter of middle cylinder 2 and the
inside of the perimeter of outer cylinder 1. In this
20 cavity, the fluid flowing from cavity 6 to Cavity 5 is
exposed to heat from the outside of IR and to heat
coming from the inside from cavity 40. The fluid in
this cavity enters at cooled temperature from Cavity 6
and exits at higher temperature toward cavity 5. The
25 cavity 5 is the free space between the base of middle
cylinder 2, and the base of outer cylinder 1 (and its
cone 8). This cylindrical cavity connects between
cavity 4 and cavity 7, allowing for free flow of fluid
(in normal working conditions from cavity 4 to cavity 5
30 to cavity 7). The three cavities 6,4,5 which are

interconnected for fluid flow and which are connected

to the central cavity 7, are sectioned by at least one



cylinder 2 , and the base of outer cylinder 1 (and its cone 8). This
cylindrical cavity connects between cavity 4 and cavity 7 , allow ng for
free fl owwoffdusek4(i n normal working conditions from cagirtep2eiooszoeavity 5
to cavity 7 ) . The three cavities 6,%,5 which are interconnected for fluid
fl ow and which are connected to the central cavity 7 , are sectioned by at
| east onetheoretical plane (passing through the axis line) . On this

t heoretical plane are positioned real plates in the cavities which prevent

fluid fromWeAGRG ¥Fodel L 43¢ anBaFat N Fotbiiee UaPo Ut t AdlfotatPon &4 s

rel ative tqihe caybtiescaTheia Rl aiges b'o@lttlhh%dm)}é&l” Bﬁa&@@ filui ds
within the cavities to flow as follows: in cavities - along the

radi us |inéhearmpvitigiityidh ppaveanrteflusdt ﬁéofﬂoﬂ@t\fl@ﬁf e@zfeselymése pl at es
are (al most,Qn, Tyl 'n%)tl%%r el 6 d @ RASSAGE 0y fluid and .arg noj tﬁgerese”t (are

cut off so as not to disrupt) In spaces designated to having ot
conponeft s et igs .skiressenl aBos (diman dmcaynofieml 9és)yhand idss 28,

support rods g’n 1é'he apd, congs 9.8 fﬂ;we acsavféif?wgpyﬁ S&qtiened, al so by

pl ates S|tuate two or nore equally angled planes (appearing |1ke
"slices of aadi " whealonewesthd romeLnE oflitke basds)in leethey | R there are

three adj ustahle Malves of sealisof waof which 41 AR 42 equipaed W th

control are SI uated in cavi are circul ar
and may varop bétween thﬂI@dI@ﬁEOpqsaftfﬁm odgpehland clrasedrel magpen
p05|t|q8 t he se Isatlave 'nlr%l re5|stanccetprofllet fl.ow of the fluid

t hr ough thcgmesaeﬁ1 iﬁ%? oSe posi t7on“Ref'vet i cal 31/85% ofl1n aSrPyaneaSssage of
fl ow t hr ougletieratebhese thworiseal stare components such as skirt
seal 30 (or an array of wvalves) and motor 28, support
rods 10, 11, and <cones 9,8. The cavities may be
sectioned also by plates situated on two or more
15 equally angled planes (appearing like "slices of a pie"
when viewed from one of the bases).

In the IR there are three adjustable wvalves or
seals, two of which 41 and 42, equipped with control
motor 44, are situated in cavity 7. These two seals are

20 circular and may vary between two extreme positions,
open and closed. In open position, the seals have
minimal resistance profile to flow of the fluid through
them, and in closed position hermetically seal off any
passage of flow through them. These two seals are

25 controlled independently from each other by the EU
situated outside the 0S. The seals' motors 44 are
powered and activated through insulated conductors
connected through the sliding connectors by individual
ring 47, brush 46 couplings. Their insulated conductors

30 pass through the walls of the cylinders on their path

to the rings 47, 1in a hermetically sealed manner

through the passage points. For these seals 41, 42, any



control |l ed i ndependently from each other by the EU situated outside the CS.
The seals' notors 44 are powered and activated through insul ated conductors
connect edwdhooughssthe sliding connectors by individual rcmgpdrip/obroash 46
couplings. Their insulated conductorsiépass through the walls of the
cylinders on their path to the rings 47, in a hernmetically seal ed manner
through the passage points. For these seals 41, 42, anyappropriate
comercially available seal with simlar functi onal i ty paraneters may be
used. The talﬂprrd)%@te 30°MMerFadelEf A Fubbele skicet- IWkEheISaEéTtlll@Iband

(hereafter fiyublenskidt "c0Fam é&fé"%a%'b%h dged | xedehermeyi caldy around
t he out si de of m ddl e cylinder' s base, against the insulating Tayer 26.

| nsi de t he 3ubbérs skiade atofr egul d?ubhﬂrer\ﬁdilsft‘dﬂé@pl flebFlat B3 f strips
whi ch are stQng §last » £,30d, NQn ARl Y éﬁv raisght ehi g8 Jy - 1 Ihesg.sirips

i npose on the rubber skirt to hernetically press against the iInner surface
of the éut érerdtivgdrl vl aafdurgt oumel puEspéei adt aiddgeessiligdsar’ ivetd cal |y

agai nst the, G oular sgasket 31, s fegund; e [ubber skirtyabalt by fixed

which is fitted wit repeated pattern of ensions (or "te
connect ed tmolidee rsk@rrtzgabf Jiehzeﬂs%m rtlndheaW@Iler, cener ablapgd notlart 28. The

rotor 29 is tﬁlf%o gggg&gedwm&p count er.p: “§a| geggﬁ%d %g(@t rolgnﬁay f})’ omthe

outside in't Rnef as the ot her rotating
and fi xi ng dttrsirgdttor (&t ga i.vefihpoesi tdton e osesooee cmenshehemb:éietr by
pushi nqoagal nst. i ts %eet h thuilest abl i shin ng t hEe k| re’ s.quter | aneter,

al | owi ng i 0 var MEUACEI oN £ & nagga conp e?e t8ear, B backflow

limtator, oor nan- |01tleefer¢yfiglrmem tthheall around its perimeter,

pressing hermetically against the circular gasket 31.

Around the rubber skirt a belt is fixed which is fitted

with a repeated pattern of extensions (or "teeth")

15 connected to the rotor 29 of the skirt diameter

controlling motor 28. The rotor 29 is also equipped

with counterpart teeth and controlled from the outside

in the same manner as the other seals. The motor 28, by

rotating and fixing its zrotor at a given position

200 closes or opens the belt by pushing against its teeth

thus establishing the skirt’s outer diameter, allowing

it to wvary its function to being a complete seal, a

fluid backflow limitator, or non-interfering with the

flow by closing the belt to be completely pressed

25 against the middle <c¢ylinder’s 2 outer perimeter

surface. Any other available valve solution may be used
instead of the skirt wvalve.

The outer shell 61, 1is a hermetic closed box

within which the IR 1is fitted. This box is made of

30 thermally conductive <color and material such as

aluminum or steel and is of sufficient strength to

withstand the environmental pressure outside it



flow by closing the belt to be conpletely pressed against the mddle
cylinder' s 2 outer perineter surface. Any other avail abl e valve solution
may be uswo 2oretieasd of the skirt valve. The outer shel |l péT/EPe®0@sTvRT NMELI C
cl osed box within which the IR is fitrved. This box is nmade of thermally
conductive color and material such as alum numor steel and is of
sufficient strength to withstand the environnental pressure outside
itrelative to the vacuum conditions existing between itself and the IR in
cavity 60 iGelLFdrinE Wor kith§ cBREAVERONSOLFI L 2YS Gihel T6 iREFiS&d a manual

val ve 63, through whchcfbui g can be.pushedsion on oW,y @l | ng fpr the
pressurization of the cavities inside IR (through no-return valve 32) and,
af t erwar d, awelidigeat { fov of) asORuéhef IR diast pssi Bl &afem ¢a@dits 60. This

valve In noifiel (Wobkibag GRndhti onsids clpsed Fuentins,p2 are Qi thermally
conductive material such as alum numor steel and of absorbing color, sane
as that Sof alHevwody BIr anek t heesRIrTheteofi as ahe caviddtesd s itdfe body 61

in a ther y ive r a ve e r po Lngreasjng to a
maxi num t g?%eétgggggﬁgngrgo sur%acne ? rlg}%ghzgé\ﬁi (ﬁlﬁ’heg&%g%g?%gﬁe&ner gy from
t he enviromvertuadndpasses intudn flhrichgrs candtiyp 160, hyn elaactinorfdgnet i c

radi ation, nto r.essuri zed fl yi. it : in t.he vities inside IR
The nunber Tg]gsf i\%g%efﬁgll r%% (I)Ir%ﬁlq M):e(ljnr lglgtcgglﬁfler%gfn\%arl% gc(rigjasteldy and depends on
the circunstancéhef Uuses AA exanplfe dheswehl patvednchaycbend'cagell-|i ke

struct upe of several, | ayers g{lg ng 1;|DHI d fr%rgtoa%ound t he OSStacI)neoass

maxi mal heaucand'flsfIabl\/\l/1 ree y. Inw?%i S confjéfxta, fetHd corory

as that of the body 61 and the IR. These fins are
connected to the body 61 in a thermally conductive
manner and have the purpose of increasing to a maximum
the heat exchange surface through which the 0S receives
15 energy from the environment and passes it on through
cavity 60, by electromagnetic radiation, into the
pressurized fluid situated in the cavities inside IR.
The number of fins, their form, and pattern may vary
greatly and depends on the circumstance of use. An
20 example of such pattern may be "cage"-like structure of
several layers allowing fluid from around the 0SS to
pass maximal heat and flow freely. In this context, the
form of the body of the 0S, 61, may also vary greatly
from cylinder, box, ball or any other shape depending
25 on the circumstances of use.

The fins 65 inside 0S are made of same material
and color as IR's fins 23, and serve as their
counterparts in order to increase the
emitting/receiving surface of radiation between 0S and

30 IR. The cables 66 are insulated conductors which carry
between the EU and the IR power monitoring and control

electric currents. These cables are fixed in a manner



formof the body of the OS, 61, may al so vary greatly fromcylinder, box,
ball or any ot her shape depending on the circunstances of use. The fins 65
i nsi de OSvenreiwmmses4of sanme material and color as IR s PcoEp2@p/osad7 serve
as their counterparts in order to incsease the emtting/receiving surface
of radiation between OS and IR The cables 66 are insul ated conductors

whi ch carry between the EU and the IR power nonitoring and control electric
currents. These cables are fixed in a mannerwhich is hernetic to any fluid

f1 ow bet weét itHe IFuthsitde tarird thevhsilde bff tde Msgdiesl dfe Citsiite support

64 is nmade Qfy st fi Bt IR e Bold the Sosuspended/ attached to the
supporting platform The basin 67 is a collector which is optional and

serves to col | eGhecorinsat et ti qai @sosuch astwaf emateripénéfi diclld use.
Si nce under, or ki gguEB@%BEWBEtaEB%dt ?&s)eEﬁéuéﬁgbB?tQEg%lth%m.t he fins

65 and the fins 23 on' IR are distanced so as not to touch under any design
wor ki ngSt erfiyer abasengradi et sa( stntbether | Rivisthat és i BT den@s) andn t he
body of OG5 61..an an 'd&?ﬁe@é e&éﬁ%&ﬁéaggt QIFL Q?dg‘i}éugﬁ. tixed J. ad;.hermal ly
conductive manner an Itted wth a prope fer “897t'6 i Acrease t he exposure
of OS to cdémtniafucusily newly drn¢wi ngudenvi momkenpal cdhdidisneml eédwd es t hus
i ncreasi ng tte'Pn

at. receiv e tem over-a_qgiVv per.iod of tine.
The notor act gjae{}:dréwtqﬁee 1p1{rs§1pc%|§$ i P%E’cfc)é%t e@?ﬁ oév? ‘?‘ﬁg St%v?e? or the
notor arrives ¢hr dighhtchedi asahated scomiuctors 86 amdch suhdairt echst 0 be a

portion,of Lhe produced gf fective overall oytput poyer, of the 1
rotates inside 0S). On the body of 0S 61 an optional
electrical motor 68 may be fixed in a thermally
conductive manner and fitted with a propeller 69 to
increase the exposure of O0S to continuously newly

15 arriving environmental fluid's molecules thus
increasing the net heat received by the system over a
given period of time.

The motor actuates the propeller which creates
flow. The power for the motor arrives through the

20 insulated conductors 66 and is limited to be a portion
of the produced effective overall output power of the
system which is clarified in the description of the
process. This motor 68 may be used to generate
propulsion, motion, or beneficial fluid circulation.

25 For example, such a system when immersed in water may
propel its platform (vessel), provide cool air
circulation, etc. in configurations by which the
requirement is that the power output of the process is
maximized, the portion of the available output power

30 which is directed towards this motor is adjusted so as

to receive maximal net output remaining.



systemwhich is clarified in the description of the process. This notor 68
may be used to generate propul sion, notion, or beneficial fluid

ci rcul at iwo.20feonse&xanpl e, such a system when i nmersed | RCHAIPO10/0B302Pr Opel
its platform (vessel) , provide cool ®ir circulation, etc. in
configurations by which the requirenent is that the power output of the
process is maxim zed, the portion of the avail abl e output power which is
directed towards this notor is adjusted so as to receive maxi mal net out put
remai ni ng. The EUNRay:bemadt B &3 Fed 31 aRstherduBUPeF A8 S aR@ T86nfalglr at i ons

and wi | |t heyafione be descrined, her e 1anly ddvd t sof uactionabit erthe EU i's
the unit which interacts wwth the installation's conponents: receivVing

pover, contddiyl i Ay AdtSor SURmEL VRt bESY (allSe SEal $F aveh mBALtoritigpr essures,
tenper at ur es,: Sl vglecidies as weld: as feedhack J1qm %Hdé'iQJi'

conponents such as notors and val ves (al so seals) speeds and positions
respect PveldpweThe pownerotetedverfarsm ¢hd "R1vegeneat 688l cinghnel ed

through, t he.dsulated aonduclar s danghie Bl Thradah the f.- sach, gener at or

output is stribut on an ust a ectric ad as per the
requi rements ldet aél elbaotbpadie propel ¢entawt byd sectricomenits agddehi g to t he

| oads whi ch are the, qutside usqrs. the, BLLyedisects a,pordlon of, g he pover
t hrough adj ustabl e el'ectrica Ioags, circult protections, sw tches and/ or
control s aseperedthecdpeci ficati ons of each commercially readily avail able

componept, to the instgllation s ptors and yalyes (9L,seals)s e controls
establ i'shing rota i on speed% and Sal vé
channeled through the insulated conductors to the EU.
Through the EU, each generator output is distributed to
fall on an adjustable electric load as per the
requirements detailed on the propeller array section.

15 In addition to the loads which are the outside users,
the EU redirects a portion of the power through
adjustable electrical loads, circuit protections,
switches and/or controls as per the specifications of
each commercially readily available component, to the

20 installation’s motors and valves (or seals) .the
controls establishing rotation speeds and valve
positions whether analog or digital may be incorporated
or separate from the power supply.

The output signals which are emitted by the

25 various components provide their reading about
parameters external to themselves(such as temperature,
pressure, fluid wvelocity)or feedback about their own
functionality (such as motor speed, valve position).
This data whether analog or digital, whether carried

30 through by the insulated conductors or in any other way
(such as radio transmission)needs to be output and

converted to readable form (readable Dby man or



posi ti ons whet her analog or digital may be incorporated or separate from

t he power supply. The output signals which are emtted by the various
conponentwopomviise4t hei r readi ng about paraneters exter mali/Epeotblosweel ves
(such as tenperature, pressure, flui dovelocity) or feedback about their own
functionality (such as notor speed, valve position) . This data whether

anal og or digital, whether carried through by the insulated conductors or
in any other way (such as radio transm ssion) needs to be output and
converted tWdeadabl Fbr Fi{f eadablte oby ffancof frekthi ABYOUIBNEEhIEY f uncti on

is carried dduRuah d herU conpenent .,sEhe 18l nplgst ; wseable d,01pis, for
exanpl e, an anal og neter which is readabl e by an operator but the

vari ati ons 2@ e2hahyJd aRbtai| [vigfdten! dependabrct By over aPPresAEi dittati on of
the '”StalHﬁkJOQaP@Q%P%méhﬁrEﬁ%ﬂﬁﬁzaéﬁ&”@ﬁiﬂ Wi ddd chathe imstallation

is only a conponent . Since the process, object of this patent application
may be énbodiced lds ¢ortadharions off vike vasitatilensoof aidrensi onss

par aneters,, f , fi i ons: it al I : i bed
N thin o StARdardi %ol o ol THTH { oo s arTSnooeante” Thi oS done to
al l ow t he applompaisleetpri nci pal physical principles to be expressed in their

St andar di zed oSS per Fi gUr eSS 5 PASThe Frui doFl bws S e ilap
symetri ¢ Gppdsiasd ipat hsaw Ple peractdtcad | yst hienstenkel behavs opf omsstof t he
paths vgs bl ocked off apd ignored as shown in 1ig 8 of (Lhe sane, dfaw ng
(the central caV|tyE% IS used‘exclu5|Verp?or ! !
configurations; it shall hereafter be described within
a standardized, simplified forms and arrangements. This
is done to allow the applicable principal physical
principles to be expressed 1in their most straight-

15 forward form. To do so, the IR 1is described in
schematic standardized form as per figures 4, 5. As the
fluid flows, 1in two symmetric opposing paths with
practically the same behavior, one of the paths was
blocked off and ignored as shown in fig 5 of the same

20 drawing (the central cavity 7 is used exclusively for
the analyzed remaining flow path) . The number
references to various components in the schematic form
were kept as identical as possible to those of the
other drawings to allow for a comparison and mutual

25 reference. The section area of the cavities is the same
all over and dimensions symmetric.

Fluid is pressurized into the cavity 60 Dbetween
the 0S5 and IR. The fluid passes through the directional
no-return valve 32, into the cavities of the IR. This

30 fills with a homogenously pressurized fluid all the

cavities of IR including cavities 4,5,6,7 and, through

the small breather hole 48 also cavity 40. Once the



t he anal yzed remaining flow path) . The nunber references to various
conponents in the schematic formwere kept as identical as possible to

t hose of wbeomihsss4drawi ngs to allow for a conpari son ardTmrmdloszoef er ence.
The section area of the cavities is thie sane all over and di nensi ons
symmetric. Fluid is pressurized into the cavity 60 between the OS and IR
The fluid passes through the directional no-return valve 32, into the
cavities of the IR This fills with a honbgenously pressurlzed f|UId al

the caviti €89 IRBIRIU gl TavPeresds, 516, F1ladd, PHmSGUGl taHe Wil |

breat her hahg 48 al $0468KLEY, 4Qhu@‘%&§h@dﬁ5héﬁﬁe@uﬁ§s%§vbs speached, the
fluid pressure around the IR'is dr opped us causing no-return valve 32 to

| ock cIosedlxﬁhlﬁﬂ@ﬁﬁﬁng1@&%??%&ﬂ%¢%sthﬁ3|@@V%¢&ﬁ$F?Hﬂ&%%ﬁwFé@d3%% | evel s
ar ound thepfi%%ksul%flez%%”gt The, 1 ui d s n8vag t%%af]J Oﬁ}% cavi ty, 60 betveen

the G5 and'the IR by punping it out, to rea al nost ute vacuum
condi ti éns fl@ﬂ@e i @vgt:agéeds fcr@mol dhedcavhe vOS(| sbf)t‘a@@@l ithearPS

t, j I | at
envi ronnen mor |ngW§%v$ gg%tggngh¥ cqql ed (By axternal, e ?gg% relative

to the norrrr?l tenpefature (note : 1n pract
condi ti ons vatcawgethr@}me-mtmr ence sllruhs tefatgenold damaklettdse fihd 5 each

terrperaturt—;sL V\/rﬁ]%@elds jusaltfl 3l Q}v& t}({ae%ec (:anzalrgghe)]ﬁ :}j CI t lhd rﬁeﬁ:}ys passed,

SO0 as to coo onobgenous e parts and i NS i ncl udi ng
t he insulaKEmﬂgﬂktSbndeeteheadesmeeds¢oldelehpeeatbme tﬁerennﬂmai
throughgut the IR the seal 42 |s closed and gegls 41 and_ 30 Aare 2l nost

conpl etely "Soséd, at Yﬁﬁ?ﬁ?%&ﬁy smar assa of flom/oﬁm%1U|dx}o equal i ze

pressures. dﬂmduirﬁﬂél uaﬁqhtttmmpmﬁawuﬂg is such that would make

the fluid reach temperature which is just above phase

change). Sufficient time is passed, so as to <cool

homogenously all the parts and fluid inside the IR,

15 including the insulated parts. Once the desired cold

temperature is reached throughout the IR, the seal 42

is closed and seals 41 and 30 are almost completely

closed, allowing only small passage of flow of fluid to

equalize pressures. While still cold, the motor 17 is

20 activated, rotating the IR to the desired rotation

angular freguency (w) acting as centrifuge. The 0S is

kept within the same cold environment until the
temperature stabilizes also under rotation conditions.

At this point in time, the 0SS is placed in a

25 normal typical work environment (which is of

significantly higher temperature than after the

cooling). The temperatures inside the 1IR's cavities

start to rise due to the radiation emitted by

consequence of the environmental thermal energy,

30 received from the 0SS through the wvacuum cavity 60

between the 0S and IR. The temperature of the insulated

areas rise much less than the temperatures of the non-



activated, rotating the IR to the desired rotation angular frequency (w)
acting as centrifuge. The OSis kept within the sane cold environnent until
t he t enpeweaturoeiisésabi | i zes al so under rotation conditi orsT/EAR0IER2POI Nt i N
time, the OSis placed in a normal ty3ical work environment (which is of
significantly higher tenperature than after the cooling) . The tenperatures
inside the IR s cavities start to rise due to the radiation emtted by
consequence of the environnental thermal energy, received fromthe OS

t hrough t he WPad@nAcaAtsp60 Fetiween H1fe 108 AP ROThe amifigértatif e of the

insul ated argasddseomdeh Less thanfhe tepperatures of-dhe-noni nsul ated
areas, since their slope of tenperature increase over tinme is nmuch nore

flat, requildnggra towyerot FRECho theactPichet saMRr ¢ Bwper afurtécad e
noni nsul at ed, Parfis.q ggi%seﬁpﬂﬁét Héxﬁ%e%t&?@s' psul.ated ;and nory inzul at ed

sections are nonitor adj usting the exposure tine to reach nmaxi nal
di fferenti alon Theselearfat $onsiofist emser avoissrefl,t hadfbai dng nsitde the IR

S various %@z‘ﬂotéugz% +Gausing r%%r%le%% |-N9 density, difif erences between the
er e

fluid in the col areas and t uid situated in the warner areas,
coupl ed with t hEheest rivhugetdondi t ponsteopahithrehe $f uitthe s Slubjckect ed by

cause of the Js aLéF%”nges”%ra%Ii%u%r %f%}irt% dif fcearues"itnisga'qS IQFt%’%@o% 'tnflf varer
and col der Ui d. ese pressure di Ferenti’als cause The flow of the fluid
from hi gh tderlsowypr éssficecareas lseslkiarg phesstutei@quin | bheumqINgte: the
angul ar,frequency 1.5 adjusted so as 10 Qbserye peak prezsure differential
bet ween " bot 11 “&fids *0 cavity ]) . OE T s oW St ops
coupled with the centrifuge conditions to which the
fluid is subjected by cause of the rotation, generate
pressure differentials between the warmer and colder
fluid. These pressure differentials cause the flow of
15 the fluid from high to low pressure areas seeking
pressure equilibrium (Note: the angular freguency 1is
adjusted so as to observe peak pressure differential
between both ends of cavity 7). Once this flow stops
and the fluid in the cavities is at practical rest
20 conditions of no or insignificant flow, the cavities
have fluid inside them which can be expressed as
follows:
Cavity 6 containing the colder fluid shall be
referred to also as the "Cold Column." The fluid in the
25 Cold Column at this point in time has relevant energy
Cold column fluid energy = enthalpy + potential
(due to centrifuge) energy
Working assumption for the standardized process is
that the gravitational force is inexistent or
30 insignificant relative to the process working

parameters.



and the fluid in the cavities is at practical rest conditions of no or
insignificant flow, the cavities have fluid inside themwhich can be

expr essedwveofoiibedws : Cavity 6 containing the col der f lpgirdgpsdialos2obe
referred to also as the "Cold Colum.23 The fluid in the Cold Colum at this
point in time has relevant energy Cold colum fluid energy = enthal py +
potential (due to centrifuge) energy Wrking assunption for the

standardi zed process is that the gravitational force is inexistent or

i nsigni ficant rélfatisve@ ¢ heCpPBckR3twoPki @ tpartameters Aardlslalo be noted

that for rotatkngcaxis parabbel to,Fanthy s enizen, thec-gravitatjonal force
on the fluid in the hot/cold colums constantly rotates. Since the

cent ri f ugalflpgtdent dincedertgyrdlsl sllaringe o s oserr Suwtfetce TMmaef erence,
the overal I gnergy. atrzeno phukdchhow gﬁé?gyt yi@”r@?a@f@?“é@ S
follows: Relative to the rotation axis: 1 EO"= (Y / ( Y -1) ) Pc vc - (
2) nt w2hc 2oRelnat pvefeoet et centtercofemmsshof oMeagied Li nehdegaviaty 4 : 2
)

EO = (g / (zlsg&%?l%\yp%ﬁ\é%e%e(l\é&)tﬁa% o p%‘e@%n%)ed\l%tse:foﬁl)om% = HUS

H=U+PV 6 )

Y
)

Relative to the rotation axis:

Y Ec = (v / ( Yy -1) ) pe ve - ( 1/2) Mg @2hc2

10 Relative to the center of mass of fluid inside Cavity

4.
2)  Ec= (v /vy -1) ) pc ve + (7/2) me o’ (r’-h”)
Note
3) Y = cp/cy
15 4) v = H/U
5) H=U+PV
6) R=c, - ¢y
Where

E. . Relevant energy of the fluid in the cold
20 column
vy : Ratio of Specific heats
Cp : Specific heat of the gas under constant
pressure

Cv. Specific heat of the gas under constant volume

25 H: Enthalpy
U: System’s fluid’s Internal Energy
P: Pressure
V: Volume
R: Universal gas constant
30 Pec: Pressure of the fluid in the cold column (at

fluid’s center of mass)



EO . Relevant energy of the fluid in the cold colum g : Ratio of Specific
heats Cp : Specific heat of the gas under constant pressure cv : Specific
heat of twe 2gasiis6sder constant volune H : Enthal py U : Bgsterodie/ofionr d' s
Internal Energy P : Pressure V : Volwse R : Universal gas constant pO:
Pressure of the fluid in the cold colum (at fluid' s center of mass)vc

Vol une of the cold colum nt : Mass of the fluid in the cold colum w
Angul ar frequency r : The radius or distance between the rotation axis and
the center of miss BPLl¥Re PfufBSwhPEéR FSL1PRBide Cavity 4 hc : The radius or

di stance between, th@,totati ppcaxig;andnt bgeceptgr-giumass (mc ) of the
fluid inside the cold col um Cavity 5 containing the warnmer fluid would be

referred to al s®:adNohdarhdtreswicm®y. " The fluid in the hot colum has

re'EV?”t energyrquhgoEaﬁgh%n% BH%%a%Q%r%%twe%%tQ%Ep%otaQ égptlal (due to
centrifuge) energy The overall relevant energy fo he fluid in the hot

col um, Sat zer o aig @nfd GWwevgleadictrty odamalss @ﬁé§@@tédua§-ﬁ®ﬂK@MS§ Rel ati ve
to the rotation ;axi.si Cavity 4
h.: The radius or distance between the rotation
axis and the center of mass (m. of the fluid
inside the cold column
10 Cavity 5 containing the warmer fluid would be
referred to also as the "hot column.” The fluid in the
hot column has relevant energy of:
Hot column fluid energy = Enthalpy + potential
(due to centrifuge) energy
15 The overall relevant energy for the fluid in the
hot column, at zero fluid flow velocity can be

presented as follows:

Relative to the rotation axis:

20 7) Ex= (v /(y -1)) pave - (/2 my o’hy’

Relative to the center of mass of fluid inside Cavity

4.
8) Ea= (v /(v -1) ) pava + (/) ma o (r’-hy)
25
Where
Eg . Relevant energy of the fluid in the hot column
vy : Ratio of Specific heats
pu: Pressure of the fluid in the hot column (at
30 fluid’s center of mass)

vy: Volume of the hot column

mp: Mass of the fluid in the hot column



7)) EH=(Y/ (Y-1) ) PHVH- (V2 nHwhH 2 Relative to the center
of mass of fluid inside Cavity 4 : 8) EH=(Y/ ( Y-1) ) PHVH+ (V
2) mH w2 Wo 28tohiisédy Where EH : Rel evant energy of the flpgirdipeenotosm2hot
colum g : Ratio of Specific heats pHs: Pressure of the fluid in the hot
colum (at fluid' s center of mass) vH : Volume of the hot columm nH : Mass
of the fluid in the hot columw. Angular frequency r : The radius or

di stance between the rotation axis and the center of mass of the fluid

whi ch is inside®CadiGplahireImsevadi us or di stance between the rotation

axis and the centernpQf NRSS$ (WA 1k the fb'e%'w%e'n”%'h%e dhe e, col um Since
at the preparation phase seal 42 is closed and seal 30 is slightly open the

fluid in the colt&icolrmeh tAsd cien teffe Homassl @in thendd uiestvhish ilfsi gni fi cant
f1ow) condltlongn% i@ eached, sqare of practically equal pressure at their
"bottom' (cavity 4 ) . In the standardlzed installation conditions assune
equal vél unes fdér:bdhh teflunAscandistantarbahseedi shei bAtRbACW th

i nsignificant differ %)rgﬁe o Y Q%t%ffe[nto%r m%fsanﬁls ofstihe fiuids relative to
the overal | radi'us (r d therefor i'n good appr oxi nation
inside the hot column
Since at the preparation phase seal 42 is closed
and seal 30 is slightly open the fluid in the cold
10 column and in the hot column, once rest (or
insignificant flow) conditions are reached, are of
practically equal pressure at their “bottom” (cavity
4) .
In the standardized installation conditions assume
15 equal volumes for both columns and similar mass
distribution with insignificant difference of the
center of mass of the fluids relative to the overall
radius (r).and therefore, in good approximation:
9) Ve = Vg = V
20 10) hgy = he = h
The fluid behaves as ideal gas, for example-
monatomic, remaining in gas state throughout the
process (with no phase change and at temperature
significantly higher than that of phase change,
25 ignoring therefore, latent heat related energy

variations) .

Therefore:
Since there 1s no flow:

30 11) pav = Peco

and so,



9) vc = vH =v 10) hH = hc = h The fluid behaves as ideal gas, for

exanpl enonatom c, remaining in gas state throughout the process (wth no
phase chamgeosndseat tenperature significantly higher thaoTterailoes2ophase
change, ignoring therefore, latent heat rel ated energy variations) .
Therefore : Since there is no flow and so,12) [(Y/ ( Y -1) ) PHV + (V 2)
mH w2 (r 2-h2)] /v =[(Y/ (Y-D) PcV+ (V2 nmw (r 2-h2)]/v Note: 14)
mc = P cV Were, PHDb : Static pressure at the bot%orp of the hot col um
(at end of Cavith)4 ) (¥ Pd i Stlati)cPpFessuré /a fhe@bGttodm bf /The col d

colum (at other f ity y4 . pH: t upre_flkyuh d,aver age density
Pc: Cold colum flqlr}iq{dqa(vg?aég c)ler%}]ty Thér?%%r g?&l ) ?IY;“]?Y/ D) Pc=(Y/ (Y-D)
PH-(V 2 ) WPt&: 2-h2) (p ¢ _ pH Note: Since pc, being the density of
colder gas thaniphl, BPH < P - This inplies, based on equation 15 that: p ¢
< pH. (note: this is true provided wis within earlier established working
range) 3 At theltidp &f the:‘hot columm, (on the rotation axis), the static
pressure i%\fhe%@, PHt= (Y / (Y-D) PH- (V2 PHW h2

Pep: Static pressure at the bottom of the hot column

(at end of Cavity 4).

10 pcp: Static pressure at the bottom of the cold column
(at other end of Cavity 4).
pr: Hot column fluid average density
Pc: Cold column fluid average density
Therefore,

15 15)  (v/ (v=-1))pe=(v/ (v=1)) pu-('/2) &’ (r*-h?) (pc - pn)

Note: Since p., being the density of colder gas than pg,
P <p.. This implies, based on equation 15 that: p. < pxa.
(note: this is true provided w is within earlier

established working range).

20
At the top of the hot column, (on the rotation axis),
the static pressure is:
16) Pre- (v /(v -1) ) pa - ('/2) pu o b’
At the top of the cold column, the static pressure is:
25 17)  pe- (v /(v -1) ) pe - (7/2) pe @ h% =

(v /(v -1)) pa - (}/2) &’ (x’-h?) (po - pa) - (*/2) pe w? h?

The initial static pressure differential at the top is
therefore:

30 18)  Api=pr—Per=(/2) o (r’~h?) (pe-pn)+ (1/2) ©°h? (0o-pr)



At the top of the cold colum, the static pressure is: 17) p ct= (g /
-1) ) pc- (V2 pcwWwh2=(g/ (g-1) ) PH- (V2 w2 (r 2-h2) (pc _
pH - (V Wp2po/m&sh2 The initial static pressure differegtriepko@tosiobe top is
therefore : 18) w2 (r 2-h2) (PC-PH #7(V 2)w2h2 (PC-PH) Were, P Ht :
Static pressure at the top of the hot colum (at end of cavity 7 ) . Pc t
Static pressure at the top of the cold colum (at other end of cavity 7 )
Dpt : Static pressure differential between both ends of cavity 7 . The
consequence of this is that initially, after the preparation phase is

conpl et ed, yafethe top of the hot and cold colums on both ends of cavity 7
there is pressure differential. This pressure differential, upon opening of
t he seal s, Baoul It gfererrEes IR i f | 0w ttvough Eawitgt Cdkwm t et hot col um
toward the 6ol d<olum., Ygon the opening of the seals, so that the flow can
occur within the cavities, the pressure at the top of the hot colum is of
hi gher pressure than the pressure at the top of the cold colum. It

T eror e foraes e LA Lo I L by Quah Ay hikp dfignfol d ol um -
The propel I'er array whi ch s of mimnimum one propeller) 1s therefore

act uat ed bythee fdngd o ff lcew,itdoi’lg work outside the cavity (thus outside of
the fluid s_clo S eat "the_sy ').) r e shafts to
t he el ect riSA tgeﬁgggﬁérﬁg%%?%i %E?%gle%ler?%?ogé)%%gﬁagﬁtcgf 8t{%gsé?generators
(such as aldserirtat or. or

10 The consequence of this is that initially, after

(9

the preparation phase is completed, at the top of the

hot and cold columns on both ends of cavity 7 there is

pressure differential. This pressure differential, upon

opening of the seals, would generate fluid flow through
15 cavity 7 from the hot column toward the cold column.

Upon the opening of the seals, so that the flow
can occur within the cavities, the pressure at the top
of the hot column is of higher pressure than the
pressure at the top of the cold column. It therefore

20 forces the fluid to flow through cavity 7 to the cold
column.
The propeller array (which is of minimum one propeller)
is therefore actuated by the fluid flow, doing work
outside the cavity (thus outside of the fluid’s closed
25 system (hereafter “the system”)), through the shafts to
the electric generator/s (turning their rotors).

Each of these generators (such as alternator or
dynamo) develops electric voltage as electric output in
consequence of the rotor actuation.

30 In simplified terms, this voltage, by Lenz’s Law,
can be represented as

19) E= NBul



dynano) devel ops electric voltage as electric output in consequence of the
rotor actuation. In sinplified terns, this voltage, by Lenz's Law, can be
repr esentwo 2a8/1199s4E= NBul Where, E : el ectronotive forcecBrer2aensioty of the
magnetic field u : velocity of the casductor in the magnetic field 1
:length of the conductor in the magnetic field N : nunber of conductor
turns This electronotive force, once applied to an electric load (which is
outside the installation' s |IRconnected through the Sliding Connector 35
(For si npl iie5E assume | oad to be of only real resistance under direct

current conrdi QRS Qenerat ﬁgéunrlc current . This electric current can
be represented as foll ows: 20) = E/Z = NBul/Z Where, Z : electric

reS|stanceEokaﬁéﬂﬁda@fltheemééﬁﬁﬂéfbdﬁﬁéﬁk passi ng through each
generator’s,, e'v%cltordlctép%tfp%thec'cro%‘di!utct%’}d 1tnhrt‘?1‘égfﬁ1a'gtn%tci%r rriespondi ng ext er nal

| oad (see schematic Electric Connections drawi ng) . This current, in turn,
causes a cduﬁﬁﬁwﬂﬂbﬁééﬁﬂﬂ(ﬂ@Wd%ﬂ@%@JﬂhéfWDWWQWQﬁlqiﬁ;aﬁﬂuﬂwtor (relatlve

to the nag@@t%%m&b§1%k and 4 herefqrg. the rotation of the rotor in the

generator and by consequence applles through the shafts a force resisting
the turning of the corresponding propeller. By consequence this force

This electromotive force, once applied to an
electric load (which is outside the installation’s IR-
10 connected through the Sliding Connector 35 (For
simplicity assume load to be of only real resistance
under direct current conditions) generates electric
current.
This electric current can be represented as follows:
15
20) I = E/Z = NBul/7Z

Where,

Z: electric resistance of the load

I: electric current passing through each generator’s
20 electric output circuit and through its corresponding

external load (see schematic Electric Connections

drawing) .

This current, 1in turn, causes a counter force

which resists the motion of the conductor (relative to
25 the magnetic field) and therefore, the rotation of the

rotor 1in the generator and by consequence applies

through the shafts a force resisting the turning of the

corresponding propeller. By consequence this force

resists the fluid flow through the propeller array in
30 Cavity 7.



resists the fluid flow through the propeller array in Cavity 7 .The force
on the conductor noving within the magnetic field in each generator can be
repr esentwo,2oion1sésapl i fied terns, as follows: 21) F= NBpCTAEPMRBASD2T/ Z
Wiere, F : counter force (between thedconductor and the nmagnetic field in
which it is) generated by the current through the conductor (and the
correspondi ng adjustable | oad) and which is of direction opposite the force
which originally caused the notion. The resistive force (which - through
the shaft -Theesi®i@e tfe tGeniGRyBICtHe Proped | Bi §haRd HRer& B the f1 ow of

the fluid) g;6an be, modylat edhy adjust idh t heeel eebricehesisst ange. Through
this interaction, the fluid flomﬁn% t hrough the propeller array, outputs a

portion of S lddfarcgy taguissi de tied em through the generators to the

| oads (as well as to other losses in the generators and shaft friction
outside the system) . The fluid, being in 2as form transfers a portion of
its ol écul es’ Kilpetic en&rg)Baut si §eBtlieudavity (the system) by doing this
wor k. Each of the nolecules of the gas state fluid contributing to the
rotation of weaclh propeller, through its collision with one of its bl ades,
bounces back fromit at a slower velocity than the velocity in which it
arrived at the blade. Each such nol ecul e, bounci ng back fromthe bl ade,

col l'i des thereafdgmout h iher npleacgules, dHopagatdng dhe dipwerdmg of the
r oot - nean-square speed of the nolecules of the fluid interacting with the
prope||ersn@@pqu§ field in which it is) generated by the current

10 through the conductor (and the corresponding adjustable
load) and which is of direction opposite the force
which originally caused the motion. The resistive force
(which - through the shaft - resists the turning of the
propellers and therefore the flow of the fluid), can be

15 modulated by adjusting the electric resistance.

Through  this interaction, the fluid flowing
through the propeller array, outputs a portion of its
energy, outside the system, through the generators to
the loads (as well as to other losses in the generators

20 and shaft friction outside the system). The fluid,
being in gas form, transfers a portion of its
molecules’ kinetic energy outside the cavity (the
system) by doing this work. Each of the molecules of
the gas state fluid contributing to the rotation of

25 each propeller, through its collision with one of its
blades, bounces back from it at a slower wvelocity than
the wvelocity in which it arrived at the blade. Each
such molecule, bouncing back from the blade, collides
thereafter with other molecules, propagating the

30 lowering of the root-mean-square speed of the molecules
of the fluid interacting with the propellers (or, in

other words, cools the fluid).



ot her words, cools the fluid) .This work, done by the system s fluid
outside it (output to the generators' electric power and | osses) causes the
cool i ng olvotzhm/gsss4state fluid as it advances towards tireT@pedloob20eavity 7
, towards the cold colum. The propeldoers are of profiles which, conbined
with their respective electric |oad, resistance value and fluid velocity
around them are adjusted to optim ze the energy absorption and transfer as
el ectric current and | osses outside the cavity. In practical cases, the

el ectric resistdndés "k bed@df udted Hendi Y5 erRial $ yT$818s 0P Swideness t he

maxi m zat i of, Qf fthi S eRREAY@XLACkION Dye dihe; Propgllennar raysas;)a whol e.
The total energy which is output over a period of tinme, t , outside

(i ncl udi ng 92esseEs Wisch carce i sicfe the syrsertastal If hereafaser ide referred
to as Ee (t)y,anedr &80 ke Enengy'o s Mgy I & Jropel 18l arygy of nore

than one propeller the rotation screw direction of each propeller shall be
opposi t & t calvam .ofThichecpreopeldes detopé Proftidesl Wewdhor adwd inesliper ati on

of the angy);ar, V@k#&ﬁ%]t ¥e8%etcfeﬁvfe| l@&%t&i@'f&#ﬁ?%&é’@&%%%@ Causged by the

resisting force of the propellers before it. Is 1s not to be confused

wi t h angul andvdllocia weadlicch vy dver e dised doye Gotlivglties] ftor ceotviintiden Cavity 7
I n conse nc t ut_e g | ui_d i L cavi 7 1s

col der thaﬁ&jt%heeerﬁ%% en%(gfr'g51;ﬂlg&lltf&%n)érsE é%ﬁggstgesaga)éggr%%ticglnfsrte%/rhte

t enper at ur erand.aresss ofutdedd | uhd eavetiyngltherbopioklt esesl,d Wa um from

cavity over_ each peri.odE of tinme t V\ouaIC%ubSece%gual itvcmlo{uh(,jel mass_ and

tenperé ure of the i NEHw ﬁgg,ggén ind 1y"so as

to witness the maximization of this energy extraction

by the propeller array as a whole. The total energy

which is output over a period of time, t, outside

(including losses which are outside the system) shall

15 hereafter be referred to as Ee(t) and/or “Electric
Energy”.

Note: In a propeller array of more than one
propeller the rotation screw direction of each
propeller shall be opposite to that of the propeller

20 before it, to allow for the recuperation of the angular
velocity of the fluid’s molecules which are caused by
the resisting force of the propellers before it. This
is not to be confused with angular velocity which may
be caused by Coriolis force within Cavity 7.

25 In consequence, of the output energy, the fluid
exiting cavity 7 is colder than the fluid entering it.
In stable steady conditions the temperature and mass of
the fluid entering the top of the cold column from
cavity 7 over each period of time t would be equal to

30 the mass and temperature of the fluid which has been

evacuated from the top of the cold column downward.



evacuated fromthe top of the cold colum downward. | n such steady
conditions the requirenent is that the net thermal energy received fromthe
envi ronmew? 20es1196skl as from all other sources consi der edT@resio@ds2oehe
system such as recuperated heat | oss 3eceived fromthe generators in Cavity
40 and fromthe centrifuge notor's | osses) be equal to the output electric
energy over the sane period of tine. In the standardi zed versi on consi der
that net heat transits through to the fluid in cavity 4 over a period of
time, t , and sH&l ISW& referFedceriasioheatneore@iiZeyehi 85 Shife to the

fact that idg teOPerakyne i Seh r thanithg envif oppente s Mde e shown.
This heat is received fromthe outside environnent by neans of radiation

(through tHhesvateiim bet weeR @8 lardti ) Sobycesndeerierrehr cugtfitdre wal |'s of
cavity 4 and.canacti o, therfLubdraThe bhukd blowing.Jiem the,pot tom of

the cold columinto cavity 4 is significantly colder than the tenperature
of the énvithenneaperaAsors filrowsavhipudy cavilt yypm tbdara thiefusst t om of

t he hot col NJ S p i on,_qf e her r ei ved
fromthe eﬁgﬁ?ﬁhﬁ%ﬁgﬂ%%%§iH%%H%ﬁ%égeFﬁgt%EtSig&u%f% §§%&£f%%§§ﬁfosses
out si de t heveysttérg sanFhe<rhedhall énergy absorbed by the fluid is inpacted

fins 2L, 22,23), The BoRdasrty of “CHe ey s Tater e dodhe (oo
capaci ty oftrame igavithy onal s o-hef ffilgiientiry cabsionb 4 avexd relpespiect r um of
cl ectrqurongtic weves, Lhe YELPF LY Qbhectl vidn sy 4 (yhich
this is due to the fact that its temperature is lower
than the environment as will be shown. This heat 1is
received from the outside environment by means of
radiation (through the wvacuum between 0S5 and IR), by
15 conduction through the walls of cavity 4 and convection
of the fluid.

The fluid flowing from the bottom of the cold
column into cavity 4 is significantly colder than the
temperature of the environment. As it flows through

20 cavity 4, towards the bottom of the hot column, it
absorbs a portion of the net thermal energy received
from the environment (environment being outside of 0S
as well as losses outside the system).

The thermal energy absorbed by the fluid 1is

25 impacted by several factors such as the heat exchange
surface with the fluid (hence fins 21,22,23), the
conductivity of the cavity walls materials, the
capacity of the cavity walls to efficiently absorb a
maximal spectrum of electromagnetic waves, the velocity

30 of the fluid in cavity 4 (which determines its exposure

time note: flows relatively slowly in the standardized

version. this allows also for flow to be as laminar as



time note: flows relatively slowy in the standardi zed version, this all ows
also for flowto be as |am nar aspossible) , its tenperature differential
rel ati ve wo 2otvet1ess¢i ronnment, the length of cavity 4 andpchmEreanbsioence

| evel of the fluid inside Cavity 4 (m2re turbulent flow increases
convection and therefore pronotes nore honogenous distribution of
tenperature inside the fluid) . Since the colder fluid is nore dense, it
woul d have a tendency to press against IR s , cavity's 4 outside walls

(peri met er BRASPIRAei A SOSEHRIS GRS e I ec@igfti 6f teheérlyy from the

envi ronmentenyEhe fldid athd heegxit 9F cavity 4 Lpssterdy wonk frQcess is at
tenperature which is higher than its tenperature at the nonent of entry to

Cavity 4 , loweli #stihg g finsastd aower 4 h@ir tche Waperdt urlevof t he

outsi de enviyQunent. 1L - 1.he t@d‘%)]% e a fluid
whi ch has \gélen ev%csuatée%lh??g%%ﬁe %%{afom 0 tfléeﬂiot nging%rrégt o?xn/a% its top
(t he rofat ihemomensusovedisthel Bameoperdd dEmpEmeLtuTRe ilmsadicat elenvi r onment
around the ilqgses tenperature in consequence of the heat which is
transferre y 'a conbi nation of conduction, radiation, and convection)
into the fluid. Sthics relei ved derer §yuig ats ambegeldagsiech wil lwoulvkreafter,

be out put fh%rvevagi Ojc'én{iégé thgou%i}et;ée B@ggﬁlslterﬁ,geneég\;og ,,Sanlﬁ electric
output circuits. Inin er medi at e summary,” t he st eady, regujfa work process
is as fol |l owsitdee washks fl|@adkimetche tweplof t hediotg cobaim ithwd hi gher

]Plr gsvsurlg t rcljac‘)r}lttrhl uccolln%ert of lr%lcde ilpnc tor}e etn%g_”g%/f ft rrc])?n Cc%led e%cx)flil’lrrg?l’me%%l{m ng fluid

The fluid at the exit of cavity 4 in steady work
process 1s at temperature which 1is higher than its
temperature at the moment of entry to Cavity 4, but is
still significantly lower than the temperature of the

15 outside environment. It is of the same temperature and
mass as the fluid which has been evacuated from the
bottom of the hot column toward its top (the rotation
axis) over the same period of time.

The 1immediate environment around the 0S5 loses

20 temperature in consequence of the heat which is
transferred (by a combination of conduction, radiation,
and convection) into the fluid. This received energy is
at a level which will, thereafter, be output for
various uses through the propellers, generators, and

25 electric output circuits.

In intermediate summary, the steady, regular work
process is as follows: the warmer fluid in the top of
the hot column is of higher pressure than the colder
fluid in the top of the cold column, causing fluid flow

30 in Cavity 7, thus actuating the propellers, producing
as output Electric Energy, Egq Having lost the

equivalent of Eq) energy, through the work which the



in Cavity 7 , thus actuating the propellers, producing as output Electric
Energy, Ee(t) Having | ost the equivalent of Ee(t) energy, through the work
whi ch t hewbunth/deess generating el ectric power and | ossegcTidpeotlosiod7 cool s
down and to the top of the cold colums is added mass (m (t) ) of col der
fluid. This added cooled fluid rmass increases the cold colum' s density
and therefore, the pressure in the cold colum. This, by consequence,
destabilizes the pressure equilibriumat the bottom and nakes the sanme nass
(m(t) ) fliwi ofPehe IFCEEMIOGD tHESEol H° cOBPURE tHWar d4SSE&FIt Y1 . I n

Cavity 4 , tihe £ Ui gets,9r adyakly ey ned, byr t hge epwii goReRtHareund cavity
4  as it flows fromthe bottomof the col'd colum towards the bottom of

the hot colaged thassr el eni shf ngaliehof Lesfum¥ivit hafifafd wfoltashperature
and mass (m({1)y ) masdl '91‘(‘46%8%%? I)Oik]fess%ro_q’d L EpRERAY Hredé’x‘i‘éii{ffisa%ﬂi)t to drop

despite its | oss of nmass romits top towards Cavi . This
process’i s tdemefmysus Bke | prigsasrehe ¥ eger e Uvered hafe er Tegsabldwshed

condi tions,. 2ppld cable tQeé{'&b%?{&&é'ségég%‘?é%ér@r ngh%kgﬁﬂ- Aurther

consi derations pertairing to the stea rocess in Its standardi zed form
I n normal dtheadyo tworkiangl conidé ¢ | opg, sehe fkaied (nsi d€ lohve thom ddlaumm may be

represent ed, hei rgg§ ant ener gy, té . ghelrot ti. axi s as
foll ows: 2 %32%% %? g %)Q:) SJE?\/ - (E{fgn{iv\}zﬁz + r’rﬂul—cfaa2/12 In the
sanme st eady! ,wortké ngleoadititensyradve Iifllwiwaimsd deyt hbec girdr icolrumamtmay  be
represqete%f%%ﬁgﬂggv?{yrﬁke%%gtit flows from the bottom of the
cold column towards the bottom of the hot column, thus
replenishing the hot column with fluid of temperature
and mass (m)), allowing its pressure, temperature and
mass not to drop despite its loss of mass (m()) from
15 its top towards Cavity 7. This process is continuous as
long as the required hereinafter established
conditions, applicable to the wvarious parameters are
fulfilled.
Further considerations pertaining to the steady
20 process in its standardized form:
In normal steady working conditions, the fluid inside
the hot column may be represented as being of relevant

energy, relative to the rotation axis as follows:

25 22) Ex = (v /(v =-1) ) pav = ( /3) mg o’h? +

mHUH2 /2

In the same steady working conditions, the fluid inside
the cold column may be represented as being of relevant
energy relative to the rotation axis, as follows:
30
23) Ee = (v /(y -1) ) pev = ( '/2) me o’h” +

meue’ /2



energy relative to the rotation axis, as follows: 23) Ec = (Y / (Y -1) )
pcv - (V2 nc w2h2 + ntuc 2/ 2Were, EH : Relevant energy of fluid in the
hot col unwoneloatisése t o t he axi s consisting of Enthal py, ppoterpitioab2oener gy,
and directional kinetic energy. EC : Relevant energy of fluid in the cold
colum relative to the axis consisting of Enthal py, potential energy, and
directional kinetic energy. Y : Ratio of Specific heats pH : Pressure of
the fluid in the hot colum (at fluid s center of nass) Pc: Pressure of the
fluid in the cold colum (at fluid s center of mass) v : Volunme of the hot
col um andyales@ of the cold colum nH : Mass of the fluid in the hot colum
nc : Mass of the fluid in the cold colum w Angul ar frequency r : The

radi us or dizst BAéevbetweeArgklecfofatigniaxibscahdtt Releent 8elofiass of the

fluid whichgd %He”%!quS Q%Wsﬁét‘ﬁn@ ofﬂﬁ%trh%q'plﬂ/s %rot@n%tl%ﬁc%n%@g‘%ﬁe” the

rotation axis and center of of the f1Uid inside
t he hot5an@ﬂ@owdr@@ﬁuﬂm§l &é@ﬁé@ﬂl@@ﬁ%@UH The veIOC|ty of the fluid in
the hot colum Uc : The velocity of the fluid in the cold colum Since in
steady conditions the fluid in the hot colum flows into Cavity 7 , and the
fluid in the.: ¢celléveoltumargy edeiMed o riomt@avicol d7 co lawd, Sieded ivie st eady

ConditiOnst&ﬁ%ﬁﬂp%ﬁdﬂgQ&%mﬁ%&%%%e%f Enthalpy, potential energy,
and directional kinetic energy.
10
v : Ratio of Specific heats
pr: Pressure of the fluid in the hot column(at fluid’s
center of mass)
Pc: Pressure of the fluid in the cold column(at fluid’s

15 center of mass)

v: Volume of the hot column and also of the cold column
myz: Mass of the fluid in the hot column
me: Mass of the fluid in the cold column

20
w: Angular frequency
r: The radius or distance between the rotation axis and
the center of mass of the fluid which is inside Cavity
4

25 h: The radius or distance between the rotation axis and
the center of mass (myg) and (me¢) of the fluid inside
the hot and cold columns, respectively
Uz: The velocity of the fluid in the hot column
Uc: The velocity of the fluid in the cold column

30 Since in steady conditions the fluid in the hot
column flows into Cavity 7, and the fluid in the cold

column is received from Cavity 7, and,



over a per

and, Si ncwoiznmostieady conditions the systemi s overall

iod of tinme (t) , in Cavity 7 is the sane as the mass passed
forward into the cold colum from Cavity 7 over the sane period of tine

eRETFP2010/061037

i ncludi ng those of EH and Ec renai n wschanged over tine: The following is
ence: The Electric Energy Ee(t) which is work output over a

time (t) is quantified as equal to the energy of the fluid
received fromthe hot colum over that time | ess the energy of the fluid of
whi ciFigge d1t s teReYe Slcadddiems SVier NElse SamelEFReVSEnot e: ener gy

hyware NQe infd uengeghd o themstcaa@qacrydwzel% RiRCeSSSUch as nucl ear
or chem cal energy are ignored) V\here Ee(t) the electric energy as well

in consequ
period of

sane ness,
forns whic

as all oth

éhg F%ts sepersr d dnrsiade dfnttohethﬁ/s?coé{ﬁ cdemro fraret i on,

etc.)

recei ved over, lacype;r Q. 0f 1 rg%mg )peql)éac%rpecq%ncdqmof the work done b y the

system EH (t)

the energy relative to the rotation axis of the warmer

fluid efAtering Bhader opel Isdieaahr agonverianpertind @YStEméS(tqveflT&irﬂa t he hot

colum EC
exiting th

col d col ummuinaihsa denl @cvr@geq:ueme

entering t

, EH t) an

tothe rati
10
15
20
25
30

(etf)ergé)gl ll%@%ﬁg,y r%é‘iué{f%% {igsd ot i pn axi s |f Lhe, 6ol

e pr er array over t

der fluid

sane period of time (t) towards the
the rati o between the energy of the fluid

E@}eﬁrf%qel” rgarlrsa%nf rcgtetr%@ QL. .colum over a period of tinme (t)

e overall energy o Gi'd in the hot colum, EH,
0 bé&hweeén adie inaFnandyt )Epasshnght hisowghrki tougwert over a

period of time (t) is quantified as equal to the energy
of the fluid received from the hot column over that
time less the energy of the fluid of same mass, which
exits to the cold column over the same time. (note:
enerqgy forms which are not influenced by the
standardized process such as nuclear or chemical energy
are ignored)

24, Eet) = Bary - Boy

Where,
Ee(ry : the electric energy as well as all other lost
energy (outside of the system- due to friction, etc.)
received over a period of time (t) by consequence of
the work done by the system.
Ea(ry: the energy relative to the rotation axis of the
warmer fluid entering the propeller array over a period
of time (t) from the hot column
Ec(t): the energy relative to the rotation axis of the
colder fluid exiting the propeller array over the same
period of time (t) towards the cold column

Also in consequence, the ratio between the energy of
the fluid entering the propeller array from the hot
column over a period of time (t), Egr, and the overall

energy of the fluid in the hot column, Ey is equal to

i s equal



that time (t) and the overall mass (mHof the fluid in the hot colum. 25.
(EH(t)/ EH = (m(t) / mH And, in the sanme way: the ratio between the
ener gy ofwoheienseai ng fluid, arriving fromthe propel | ectape@g/osed t he
cold colum over a period of time (t)36EC (t) and the overall energy of the
fluid in the cold colum E c is equal to the ratio between the mass m(t )
entering the cold colum over that tinme (t) and the overall mass of the
fluid in the cold colum mc . Therefore, 26. (E C (t)/ Ec) = (m(t) / nt)
Conbi ni ng the abtvie® dpidt§Thsthe7mase( Py =PEMSLEP/ FEFOPEH( ¥Y qQVer -1) ) p
H - (V 2)cyndH wet YE)HUalﬂlg/ 2he- olBUGHN MBS (mef o9 the( G uih) dn Pev - (V

2) mc W + mcuc 2/2] Since the nmass exiting the hot columm and the nass
entering th&scolcd ¢ollwm -over the sanme tine, in steady work conditions are
the sane: 28. m(t )(in) = m(t) (out) Therefore : 2 9 . pHUH A = PcUct
ATherefore : 31. Ee(t) = UHA{ (Y/ ( Y-1) )PH+ pHUH 2/2 } - UHA(p
Hpc) {5(Y / @5 -D) P C +EPHI PG}=)PRU &2/ 2} B2, Ee(t) = UHA{ (g / ( ¢
-1)) pH- (pHpc) (Y (Y-1))Pc + (PHU H

And, in the same way: the ratio between the energy
of the entering fluid, arriving from the propeller
array into the cold column over a period of time (t)

10 Eqy and the overall energy of the fluid in the cold
column E. is equal to the ratio between the mass mq
entering the cold column over that time (t) and the
overall mass of the fluid in the cold column m..
Therefore,

15

26. (Ec(ty/ Ec) = (m)/ me)

Combining the above equations:

20 27. Ect)y = (muy/my) [ (v /(v =1) ) pav =
/) my 0'h? + mepug?/2] - (m/me) [ (v /(v =1) )
pev = ( 1/3) me ©’h? + meuct/2]

Since the mass exiting the hot column and the mass
25 entering the cold column over the same time, in steady

work conditions are the same:

28. My (in) = m, (out)

Therefore:

30 29. ppUgtA = pcUctA



2/2) (1- PH2/ pc 2 ) } On the other side, analyzing the net thernal
energy received over a period of tinme (t) , @ <t) in energetic

equi | i briwonotonaseset heat received over a period of ti meCQEPZ/0FdIRTN

i ncreases the system s overall enthalyy | ess the output work Ee(t) |eaves
the systemw th unchanged energy levels: 33. E 4+E 7+ E C+EH +Q (t) -Ee
<t) = E4+E7 +E C+EH Where; E4 . Relevant energy of fluid in cavity 4
relative to the axis consisting of enthal py, potential energy, and
directional kinéticcSdivérgy. E 7 : Rel evant energy of fluid in cavity 7
relative to thg axis CO@§qubggxgbﬁEnthalpy, potential energy, and
directional kinetic energy. And therefore: To express the relationship

bet ween PH and_Pc in steady worKi conditiaons, the foellowing is
consi der ed: | n “steady WkiﬁgU@g%d?gfdﬁQﬁ’Eﬁggéﬁhfn@ﬂLhé%axgéd over tine,
and the same appliw@s(d.0pEE{ (v Thisyneans phat(cthe.)f Iaiud” iz the hot colum
and the fluid in the cold colum are in equilibriumby which they flow

t hrough caviti 7 and 4 ,_ci lating th the ¢ mm i nuously
receivi%g oveF%Zvery g&??od%%ﬁg?fﬁé/{ty ,{ﬁg?STheﬁﬁﬁ?$§ne§§y?pgg<t) and
doi ng work, Ee (tl))mhi ctp:iUs” &gudl- tm’thet her mal energy. The ratio between
the energy values EH and Ec, remains unchanged. It is inportant to note, in
addition, that Q@ <t) being heat, increases the system s disordered

nol ecul ar kinetic energy. Ee t) , on the other hand is essentially output
On the  other side, analyzing the net thermal

energy received over a period of time (t), Qr in
10 energetic equilibrium: the net heat received over
a period of time Qg+, which increases the system’s
overall enthalpy less the output work E., leaves

the system with unchanged energy levels:

15 33. E4‘|‘E7+ Ec'l'EH +QT(t)_Ee(t): E4+E7 +EC+EH

Where;
E. . Relevant energy of fluid in cavity 4 relative
to the axis consisting of enthalpy, potential

energy, and directional kinetic energy.

20
E;. Relevant energy of fluid in cavity 7 relative
to the axis consisting of Enthalpy, potential
energy, and directional kinetic energy.

25 And therefore:

34. Orry = Eery

To express the relationship between Py and P- in

steady working conditions, the following is considered:



work which is related to the force applied on the propeller array (by the
pressure differential) fromthe top of the hot colum to the top of the
col d col uwo,20tomasdskhui d vel ocity through it and the tinepCir)Ep20ibnsiobese
dynam c conditions the rati o between 38H and Ec i s maintai ned constant by
the fact that the pressure on Cavity 4 fromthe hot colum is in substance
equal to the pressure on its other end fromthe cold colum. This is true
i n good approxi mati on when the fluid flow through cavity 4 is sufficiently

sl ow and | dfi ridreeahid "R ne £t diTi dit IBPTSReS UNChEHeRA <871 he

pressure difif.erendial chet waen BeIh iends: of pcavitys 4n0egds 4 be factored
in) In consideration of the above the follow ng expression is inplied: 3 5

{ (Y[ (BNuq yn) sy hot |C¢112ml)lm,amd(rth2 -flhupd) in rfé]EJ% rqld } (1
/ - = r 1 r1iu \% 2/ 2
1V3V)The§e1£c§rém:(n 3a6.e(Y)“/ e(cﬁél- %) d giﬁ)wh(rt@W ng t4h(1/ ) we (r} (
2-h2) (pc <capHbYies (P HUMI2/2) (CJ;-GClH/atp@)J CohbPnivhg wﬁ!s cwltqmrtShe

A R A ﬁ—r‘?g(%%asf SRR R G
(1- PH pcpgﬁ-mﬂqrMﬂjﬁenergy, Or) and doing work, Eg), Wth is
equal to the thermal energy. The ratio between the
energy values Ey and E;, remains unchanged. It 1is
10 important to note, in addition, that OQr+) being heat,
increases the system’s disordered molecular kinetic
energy. Eg(r), on the other hand is essentially output
work which 1is related to the force applied on the
propeller array (by the pressure differential) from the
15 top of the hot column to the top of the cold column,
the fluid velocity through it and the time (t).
In these dynamic conditions the ratio between Ey and
Ec is maintained constant by the fact that the pressure
on Cavity 4 from the hot column is in substance equal
200 to the pressure on its other end from the cold column.
This is true in good approximation when the fluid flow
through cavity 4 is sufficiently slow and laminar and
cavity 4 is sufficiently short. (Otherwise, the
pressure differential between both ends of cavity 4

25 needs to be factored in)

In consideration of the above the following
expression is implied:
35. {(y /Cy =1))peV + (1/2)mee’ (r°~h?%) +
30 meUc”/2} (1/V) =

= {(yv /(v -1))paV + (1/2)mzw’(r’-h?) +
myUg”/2} (1/V)



2/2) (1- pH2 / pc 2 ) ] Note: 38. PHWH = m(t) (M TH Were TH: is the

absol ute average tenperature of the fluid in the hot colum. M: is the
nmol ar nmaswoabiwihessil uid in the system And therefore 29, BCI/EP8010852027 Ee t =
m (1- P/ P) {(Y/ (Y- 1)) RTHaHm (I / 2) w2 (r 2-h2) + UH2/ 2} O,

with 6, 3 40. Ee(t) = m(t ) (1- pHpc) { (c p /M TH +(1/2) w2 (r 2-h2) +
UH 2/2 } This expression, 39, quantifies in the context of the sinplified
standardi zed installation version, the value of electric energy (which

i ncl udes the | ossesoccurring outside of the systen) which is output by the
system as work-done .on the outside, in steady state. It is applicable to w
1°0 angul ar frequency. Note that for |ow flow velocities the kinetic
conponent becoifes seconddiy /(loi even Regl igi bley Th)1tB: propbf £l onal

contribution to the.elegefric_enefgy qg[pt/yg 1o herther ener gy
conponents. In the above expressions t %% can be transferred

into mnthln the parentheses to be : 41. E e(t) (1 PHPC) { m(t ) (cp
IM TH 2 m(t) (1/2) w2 (r 2-h2) + m(t ) UH
Combining this with the expression (32) representing

Eewy 7

37. Ecry = UstAL(y /(v -1)) pu - (pu/pc) { (v
10 /(v -1))ps - (1/2) o (r’-h%) (pc — pu) +
(ouUs’/2) (1- pu/ pe) } + (puUs’/2) (1- pa’ / pc? ) ]

Note:
38. Pave = M) (R/M)T

15
Where
Ty: is the absolute average temperature of the fluid
in the hot column.
M: is the molar mass of the fluid in the system
20
And therefore 29,37, 38:
39. Ecwy = mu (1= pa/pe) {(v /(v -1))
RTy/M+ (1/2) o’ (r’-h?) + U/2 }

Or, with 6,3
25 40. Eow = My (1- pu/pe) {(cpy /M) Ty +(1/2) o
(r’-h?) + Us%/2 }

This expression, 39, quantifies in the context of
the simplified standardized installation version, the

30 value of electric energy (which includes the losses



2/ 2 } By changing the focal point of expression 41, the ratio between the
hot colum' s density and the cold columm' s density inposed in consequence
of the sywoeno/as@aranmeters and the output el ectric energy/RrPanons2027
calculated: [m(t) {(Co /M TH +(1/2)40m2 (r 2-h2) + UH2/2 } - Ee(t) ] / |
m(t ) {(C /M TH +(1/2) w2 (r 2-h2) + UH 2/2 } ] In consequence of this
expression, 42, it is inplied that any ongoing electric energy which is

out put by the systen1tomards t he outside environnent will necessarily

i npose t he UGG CWU£1drc o Tdhe¥S e Whalsdol it ©UhRstadyy tidifper at ur e
of the fl U'sq/s‘t%njr' he, R4 cRdam,, The %M&tseﬂaes Eff iciency dvn &2 odyci ng

Qut put Work,” E e(t) To calculate the efficiency of the systemin producing
wor k out putist BrsUdiratHe proopeld & aardeha T thisusidiei Sbe ﬁ%féﬁs R first be

defi ned. evgry, p sqf; it £ the
Ovef, evary, Qfél%%oc etén’%)het krléeﬁ%’(lléim@ﬁ 2h2

equi val ent of: 45. { ) + m(t )
UH 2/ 2 P Arcdey ey sa(@ef pﬁ@@éssneééwelﬁé@és 146, 1t PHR®O{timal ) (c p

I TH + nk&ﬁ%n&&ﬁﬁ%x%@ £5 %ﬂﬂg)ete%EQEc) é&%rgy' relative to the

other energy components. In the above expressions the
mass m) can be transferred into within the parentheses
to be
10 41. Ecwry = (1- pu/pc) { muy (cp /M) Ty + me
(1/2) ©° (r’-h%) + my, Us”/2 )

By changing the focal point of expression 41, the

ratio between the hot column’s density and the cold

15 column’s density imposed in consequence of the system’s
parameters and the output electric energy can be

calculated:

42, (pu/pc) =

20 My {(cp /M) Ty +(1/2) o® (r’-h?) + Us?/2 } - B o]
/
[ mu {(cp /M) Tu +(1/2) &° (r’-h?) + Us*/2 }]

In consequence of this expression, 42, it is implied
25 that any ongoing electric energy which is output by the
system towards the outside environment will necessarily

impose the following:

43, P < Pc

30 44, Te < Tgy



2/2 } On the basis of the definition of this efficiency as being the ratio
bet ween the output energy E e(t) and the total energy nmade avail abl e as per
expr essi ono4blo/tibessef fi ci ency can be expressed as fol | omsT/EPA0I0/0b2027 E e(t)
[ { m(t) (cp/M TH+ m((t) (1/2) 42 (r 2-h2) + m ((tt)) UH 2/2 }
Therefore This establishes the criteria for the systemi s steady state and
inplies that in regular working process, the systemw || not be stable

unl ess there isequilibriumbetween its work output efficiency h and its
densities ratio (taking in consideration its various working paraneters
such as di nensi gfg, | uid pressure, hot/cold colums' fluids tenperature
differential, angular frequency, etc. ).In addition, this continuity of the
regul ar worlk : pﬁ@é@é§t?eQMPFé§eth@mﬁ@éﬁtﬂFﬁn@feﬁh?aﬁéuéépaélF?efron1the

envi ronnment. it Q. 1he systemto be at |east equal to the output energy,
stabilizing at @ <t) = Ee(t). The Coriolis Force effect and its Miin

| mpl i cafions on Steady State of the Process The fluid, in the hot and cold

colums fl i it i p I . 1 rota adi us. For
st eady fluﬁgk?ﬁgﬁﬁﬂﬁﬁe Eﬁgtcg%ﬁmﬁpgé%?ﬁ%6¥lfﬁgpé%ﬁg%ﬁ1 H&ﬁléﬂ “fl ow away
fromthe axisTos igrchedsdad astiihe eafdicsensyi nefeased. Eh@teontmary happens
Lo fhe mol gfi:dd aMing dowBrds Lhe axl s [ alaade Shals uRr every

period of same nass and “exi
efflclency needs to flrst be deflned Over every period

10 of time, t, the system makes available the equivalent
of:
45, { mu (cp /M) Ty + mu (1/2) o (r?-h?) +
My Us’/2 )

And by the same process recuperates:
15 46. -(pa/pc) { mey (cp /M) Tu + myy (1/2) o
(r’~h%) + my Us®/2 }

On the basis of the definition of this efficiency as
being the ratio between the output energy
20 E o) and the total energy made available as per
expression 45, the efficiency can be expressed as
follows:
47. n =Ew / { my (cp /M) Te + my, (1/2) o (r’-h?%)
+ my Us™/2 )

25 Therefore ;

48, n = 1- pu/pc

This establishes the criteria for the system’s
steady state and implies that in regular working

30 process, the system will not be stable unless there is



each of the columms, therefore: 49. FH = -2nH UH w 50. Fc= -2nt Uc w = -2
(pc/pH mH (p HPc) UHw = - Wiere, FH : the Coriolis force caused by the
fl ow of twe 2biosiisssun the hot colum, in the rotating | ReEw/EP2410@5%007i Ol i S
force caused by the flow of the fluidi2in the cold colum, in the rotating
| RSince in the hot and cold colums the flow directions are opposite, in

the hot colum the fluid flows toward the rotation axis and in the cold

colum, away fromthis axis. The overall effect of the Coriolis Forces on
the rotati G refiendy PSLHPED THiSs €af#, CUReUFl B FT e ®Yg Nn 38¥Eh of the

colums wi l;l; be ynevienlys pressed agahpshqt hepwaldss due 40 ithi s fiarce. This
i npacts the nolecules' flow pattern along the colums and may cause added
friction andti@isul BREESNT| PP NefiRsredsashi s gAiheeanenfn tihaiid
standardi zed dnstal | at i}pcglt)(%;lﬁdt o shownfkow vehogij es) epddt-addidion, the
Coriolis force may affect the tlow pattern in Cavity 7 1 n consequence of
unevenl y coblidefedndiig-l t hi snabderi sSHiameed i nethe 3t andardiiZddver si on .

Conpr essi on,and dec r QR o | yid, hn the col - aﬁ%q%-i%[gal
consi der at {%onrs% g('jﬁze](“){:rfl%ﬁ|§]§I§i (I’el) ea%}hé otlﬁleg’hlegéol uorms, ngﬁére(%tsatl n L’1611 , Steady
process i s tdubjleeted trandiffefrer ente prepagrey afrai f fepemndistrargegs fromt he
rotation axi s. These ssur Lnfl uence the Fty of e ate fluid
at each ro;&e{]tscloonpﬁgdisﬁésﬁezlveﬁg I?o%r ggeﬁyeap%rtlggﬁg%f trroasg’%gt he |spn er nal
di stri buti emeofgut,hes theluiild zemer gy Or(r) = Eeqr).

10

The Coriolis Force effect and its Main Implications on

Steady State of the Process

The fluid, in the hot and cold columns flow in opposite
15 directions parallel to the rotation radius. For steady
fluid flow, the angular velocity of the molecules which
flow away from the axis is increased as the radius 1is
increased. The contrary happens to the molecules,
flowing towards the axis. In steady state, over every
20 period of time, t, the same mass, mi), enters and exits

each of the columns, therefore:

49, FH = _2mH UH (]
50. Fe= -2mc Us © = -2(pc/pr) mu (pu/pc) Usg o = -
25 2mg Ug
Where,

Fy: the Coriolis force caused by the flow of the fluid
in the hot column, in the rotating IR
30 Fc: the Coriolis force caused by the flow of the fluid

in the cold column, in the rotating IR



bet ween kinetic, potential and enthal py shifts as it flows. Since the fluid
in the cold colum is continuously flow ng "down" (away fromthe rotation
axi s), thwomoieeasdses of the entire columm are subj ect edPCo/EPROMOHOSHIT ON.

And, in the hot colum: Since the flui4 in the hot colum is continuously
flowi ng "up" (towards the rotation axis), the nolecules of the entire
colum are subjected to deconpression. The conpression, heating up the cold
colum's fluid (in well insulated, adiabatic process ) and deconpression,
which is cooling the hot colum' s fluid, act against the systemi s design

requirement of entel ngcavidy 4dor arrﬁi“eactdﬂﬂ alothe d owest possi ble
tenperature and having maxi mal tenperature differential between the hot and

col d col umis'refatyicds |aranaPysiss tef tHe thpacdrtofceligh c6Rpr esisiich on every
mass m (1) g) FfOomdNe s tré@ﬁféﬂ L1 EXLhENG KCaRYI Uéo7ld( angd he propel | er

array) and entering th m at 1ts top, Until the moment that it
exits the colad dolammtiitr cughs i tshoteoml it sveraos calvi ttkye Lorigfltier tine tc

|1t-s ener?%/5 e%t |O\ﬁe th{% %&ecart $[I£%C§fgﬁ%g?f tr&qt %nds%ﬂf %et omEaE:e(t)
2 = mt ) #hpﬁd ihOWlmg)lﬁﬂeazh/Mf(the/calymme wi2i Ue 22revergly
pressed against the walls due to this force. This
impacts the molecules’ flow pattern along the columns
10 and may cause added friction and turbulences. it is
ignored as insignificant in the standardized
installation (due to slow flow wvelocities). In
addition, the Coriolis force may affect the flow
pattern in Cavity 7 in consequence of unevenly cooled
15 fluid- this also 1is ignored in the standardized
version.
Compression and decompression of fluid in the
columns (- additional considerations)
The fluid in each of the columns, in rotating IR,
20 steady process 1s subjected to different pressures at
different distances from the rotation axis. These
pressures influence the density of the gas state fluid
at each rotation radius level. For every portion of
mass, the internal distribution of the fluid energy
25 between kinetic, potential and enthalpy shifts as it
flows.Since the fluid in the cold column is
continuously flowing “down” (away from the rotation
axis), the molecules of the entire column are subjected
to compression.

30 And, in the hot column:



In conditions by which the mass, m(t) is well insulated and there is no
addi tional input/output of energy with it, the overall energy of the nass
at poi nt swohomntises4and exit, relative to the rotati on arCcI/RPeNBIORR27
unchanged. 53. E c(t )i = Ec(t )254 4 m(t { (Y/ (Y- D) RTO1/ M+ Ucl
2/ 2 }=mt) {(Y/ (Y- D) RIc2IM (I [ 2) w2 r 2+ U2 2/ 2} Also, since
the mass is the sane: 55 . pc Uc At pc2Uc2At The tenperature differential
of this theoretical mass m(t ) (flomnn% downward fromtop to bottom over
its total t5iESrésent finitheleoltdith teT(afidlpPBvi ted Jantuguey
tenperatur%ﬂ@%fM@(ﬂhéi ﬂé%dfh@aehétﬁééaéﬂgnf%&1% OmﬂH@EﬂHl 1change

t enper at ur e) therefore . nc(t) =Tc2 g-1) g) (MR {
(1/2) w2 r2f wchlezlezl(tﬂ-rep(q%w aZ)e} S\N@ereé?teOEc,t(Ot @ecomméise\}m energy of
fluid of Migs Bdidrelsidie tRahd hts Gl SAILEL rahald va dioy L, rotation

axi s consisting of Enthal py, potential energy, and directional kinetic
ener gy. SEc(9)l2 :irRelletatt, emérgyabicfpupdess ée@@dnﬁﬁ?qmqn%SQﬂOQMe bot t om
of the col g aahumm, relabijye ta.d horolahign axi #.c0asi sLing ol 0 hal py,
potential energy, irectional ﬂlnetlc energy. : so

t enper at ur ehef $hetﬁaés we@tlgnatreéqsirement of enterlng' caVlty 4

for reheating at the lowest possible temperature and
having maximal temperature differential between the hot
10  and cold columns’ fluid.
In analysis of the impact of such compression on
every mass m(t);
From the moment that it is exiting cavity 7 (and the
propeller array) and entering the cold column at its
15 top,
Until the moment that it exits the cold column through
its Dbottom, towards cavity 4, after time t., 1its
energy, relative to the rotation axis, at the top and

the bottom are:

20
ol. Ecir = M {(yv /(y -1)) RT /M +
Ua®/2 )
o2 Ecime =mu {(yv / (v -1)) RT./M-(1/2)
o’ T+ UL7/2 )
25 In conditions by which the mass, my, 1is well

insulated and there is no additional input/output of
energy with it, the overall energy of the mass at
points of entry and exit, relative to the rotation axis
remaing unchanged.

30 53. Ecor = Ecome



point of entry at the top of the cold colum Tc2 : The absolute tenperature
of the mass m(t) at its point of exit at the bottom of the cold colum
DTno(t) :woheioasgserature differential of the mass m (t pcoweeotots2oept al
time tc present in the cold columm tot5 tine period over which the mass m
(t) is present in the cold colum fromnonment of entry to nonent of exit.
pci: mass m(t) density at point of entry. pc2 : mass m(t ) density at
point of exit.Uci: mass m (t) vel ocrty at por nt of entry, Uc2 : mass m(t )
velocity at péidnt of exit. Fhe ddive/privncilp)eRdppid s Un 1%evierse, droppi ng

tenperature, on fluid-in the het gobymy2(in. an, adi abatic process)
entering at the bottomand exiting at the top, after tine tH. For the hot

colum: At point of entr t (Y (g- 1)) RTH/M (I [/
2) At point of &Xi%° rycr:@ ﬁzﬁﬁss rhs(tt%en%a(f%/ ( Y -D) RTH2 /M + UH2 2/2
} As in the h(5t5 colum, in adiabat:coconditions: . EHt) i = EHt) 2
Therefore: .Y - D) RTH2 / M+ UH2 m (t) { (Y/ ( 2/ 2 }—"m((t ) {(g/

gAE ) 5) ) REH! /W%m&%&a%u%e“edﬁf%er%kk%él2 éfAhﬁ%j;G%hed¥éé%g§

mass m) (flowing downward from top to bottom) over its
total time present in the column t. (and provided it is
at a temperature by which it is in gas state and far
from the phase change temperature) is, therefore:
10 56. ATqe () =Teo- Ter=(( v -1)/ v) (M/R) {
(1/2)0” £+ Uci?/2(1- pu’/pe’)

Where

Ec(ty1 ¢ Relevant energy of fluid of mass m), at the top
15 of the cold column relative to the rotation axis

consisting of Enthalpy, potential energy, and

directional kinetic energy.

Ec(ty2: Relevant energy of fluid of same mass m, at the

bottom of the cold column relative to the rotation axis
20 consisting of Enthalpy, potential enerqgy, and

directional kinetic energy.

T.a: The absolute temperature of the mass m), at 1its

point of entry at the top of the cold column

T.;: The absolute temperature of the mass m), at 1its
25 point of exit at the bottom of the cold column

ATyc(ry ¢+ The temperature differential of the mass my,

over its total time t. present in the cold column

te: time period over which the mass m+) is present in

the cold column from moment of entry to moment of exit.
30 Pc1: mass my, density at point of entry.

Pez: Mass mry density at point of exit.



62 . DInHt =TH2 - TH=- ( ( Y- D/ Y) (MR { (1/ 2)w2 r 2+ UH2 2/ 2 (1-
pH2 2/ pH 2) } Wiere : EH(t) i : Relevant energy of fluid of nmass m(t) at
t he bott owoabioihssshot colum rel ative to the rotation arcs/Eppaionsef entry)
consi sting of Enthal py, potential enetsgy, and directional kinetic

energy. EH(t)2 : Relevant energy of fluid of mass m(t) at the top of the
hot colum relative to the rotation axis (point of exit) consisting of

Ent hal py, potential energy, and directional kinetic energy. TH : The
absol ut e t élfpér BEEPeMob VR&ORASE m-(PPiaE PEsepérit of entry at the bottom
of the hot (gol.uppsIHR ; Theoabsgl Utebeppepat ure of the mass m(t) at its
point of exit at the top of the hot columm DITnH(t) : The tenperature
differential of the mass m(t) over its total tinme tH present in the hot
col umm {H ‘id Me.peL § ofrgues owhi Chiddie JISSi N (lobs o8 eSeloddy e hot
colum from nonent of entry Fo nmonent of exit. PH : mass m (t) density at
poi nt of erftemperpiZirepassnmiite ) fdundi tin athgoi et ofcodyinty, UHR :ammass m (t)
vel ocity atadg%b%%i@ L LYs )Uthtg§§ﬁgma(tt.Qhé/%8g£%ﬁ{ %dp‘%ﬁtt"%{ exit. The
conpr essi on/ deconpressi on effects nay be mnimzed by low f Uid f1ow

vel ocity ard dlhso tag,f cliitews :tiTlve tdeconpr essi on cool i ng effect nmay be

m nimzed %rexcﬁzl%sih%gt tc%eluf nuj d in the hot colum to additional

At point of entry:

10 57. Enm: = me {(v / (v -1)) RTw/M-(1/2)
0’ T+ Uw’/2 }

At point of exit:
58. Enawe =mw {(v /(v -1)) RTgppx/M +
Un”/2 )

15 As in the hot column, in adiabatic conditions:

59. Eawmi: = Eruwe
Therefore:
60 . me (v / (v =1)) RTuy/M + Ugy”/2 }=m,

{((v /(v -1)) RTw/M-(1/2) ©° r’+ Uxn?’/2 }

20 Also,
ol. Pu1UmAt= puUnmAt
62. ATy =Tumo- Tm= - ((C v -1)/ v) (M/R) {
(1/2)0” v+ U’ /2 (1- pwe’/pm’) }
Where :

25 Eay1: Relevant energy of fluid of mass m; at the
bottom of the hot column relative to the rotation axis
(point of entry) consisting of Enthalpy, potential

energy, and directional kinetic energy.



heating fromthe environnent also along the colum including in sections
which are closer to the rotation axis (reheating the progressively

deconpr eswongioiiisésd) . The reheating nmakes this portionpPgii/EPb@opsmeESS
behave nore |ike an isothermal deconpt’essi on rather than adiabatic . The
conpression heating effect nmay be mnimzed by setting the fluid
tenperature at entry point at the top of the cold colum (after exiting the
propeller array) to be very close to phase change
(condensat ifon) t enperlavare, Saetey Phet Eaﬂ@nﬁfh@éﬁsh§9:l%tp%?@ H&en absor bed

by the propgllefe a/Jia% ARGhOWAUL: iFOMd he SYsfemi ohhizs: il | Qs ithe
"downwar d" flom/reheatlng to be attenuated as the fluid recuperates |atent

heat. |n swheeoritexaonstitsd ingt exft Eddr lpart icsitsatiing imamse predeess i s

added to ttgiﬁggyg naq]qy@ggtfgtgﬂé rgy conponents and may be represented
as follows: 63 m (t VWer e: I%ﬁﬁ anount of energy rel eased or

absor bed dJﬁnhgTbﬁeéﬁhﬁh@éxbft@hﬁ@éabﬂrﬁhéﬁiIubﬂ mgss gpeci fitc 1t ent heat
of the f|UI In ngﬁl ot %qug&k% 0%&'@?&§h&&f%kﬁ_ are not isol ated,
c

in practlcé)fﬁon1ea her al ong a col um and there will therefore be heat
flom1mnth|ﬁhtheTbelmmWOMHEﬂIyemyeraduaE|®nfah@ecaw$@cun@n ehusttigrpacti ng

the intern kﬁﬂﬁﬁ?ﬁ?%ﬁHﬂ? trIQ%&J%&-t%!OWEJ EQﬁ_E{OWF | onger the average

ener gy exchange exposure each nass ortlon in the colum (from
entry to exXiTty s nDT@efh@mpehetwgﬁpeiai£e55mhiibremt|®h$ wathi meach
COlunn In %%g!gk%p% %aﬂ?%ﬁ%&?tﬂfpiégég% In the hot column

ty: time period over which the mass m) is present in

the hot column from moment of entry to moment of exit.

Pt mass my, density at point of entry.

Puz: mMass myy density at point of exit.

15 Upi: mass mqy velocity at point of entry.

Ugp: mass my velocity at point of exit.

The compression/decompression effects may Dbe
minimized by low fluid flow velocity and also as
20 follows:

The decompression cooling effect may be minimized by
exposing the fluid in the hot column to additional
heating from the environment also along the column
including in sections which are closer to the rotation
25 axis (reheating the progressively decompressing fluid).
The reheating makes this portion of the process behave
more like an isothermal decompression rather than

adiabatic.
The compression heating effect may be minimized by
30 setting the fluid temperature at entry point at the top
of the cold column(after exiting the propeller array)

to Dbe wvery <close to phase change (condensation)



di fferent phase change tenperatures nmay be used in the cavities so as to
mai ntai n gas behavior (in the portion of energy output through the
propel | erwarzoayiiseshh one or nore of the fluids in the m epCumeevoiosm27
benefiting of this phase change princispl e (condensation) in one or nore of
the other fluids. The above described installation and process use a single
source of thermal energy to convert a portion of it into useful energy. That
process assunes that the fluid entering cavity 6 (also named "the cold

col um") cdfBeLPEiYCai neftar dfcorLgraal I"G# %t ehper diturearh st ai ned

manner, —af t.gys SYRIY WC't%eOprsBﬁeMékd aFMaQ}JQQth%L&Xﬁ}te”Erbh agsunes that
t he f|UId in cavity 5 (the hot columm) will" be sustained warner than the

fluid in tkysésig dolivme ldvicesdla “éﬂfovtrweartqﬁ” rinkefl W erfeYapt inghuto from t he
“ﬂf”‘SUFFO%Q%é%&éﬁwirﬁgm%ﬁe %@HRBGQﬁ%ﬁ§b££%éé'wa%émp'hégtefﬁﬂPt caused

by the energy output through the propeller array (in cavity 7 ) alone,
wi t hout 5requiahi ngoathest stk tlotevdcuacetexeessichepangener gyctfa om t he

col d_col umy.Lo.ud g1 . hack g s opigloal.diaw amer atur s.hefare every

cycle. The inventor proposes an inprovenent an ust ment
instalIatlamm@mmqwmmeﬁsipﬁevﬁﬁugbpnﬁ&mMKhbdmsdQ&iQW$ﬂrmlude a heat sink
ensuring that the tenperatures of the fluid portion in the hot colum and
the fluid portion in the cold colum maintain their differential

sustai nably, dwer tine. |Ig@rany,dnd all events by which the energy out put
fromthe fluid, through its interaction with the

10  Where:
Qr: amount of energy released or absorbed during the
change of phase of the fluid.
L: specific latent heat of the fluid.
In addition, the continuous mass portions are not
15 isolated, in practice from each other along a column
and there will therefore be heat flow within the
column, mostly Dby radiation and convection thus
impacting the internal temperature distribution. Slower
the flow- longer the average energy exchange exposure
200 time for each mass portion in the column (from entry to
exit)- more flat the temperature differentials within
each column. In addition, a mixture of fluids of
different phase change temperatures may be used in the
cavities so as to maintain gas behavior (in the portion
25 of energy output through the propeller array) of one or
more of the fluids in the mixture while benefiting of
this phase change principle(condensation) 1in one or
more of the other fluids.
The above described installation and process use a
30 single source of thermal energy to convert a portion of

it into useful energy.



propel l er array, does not cool the fluid sufficiently to bring it back to
its original given |ow tenperature, the heat sink shall evacuate the excess
heat fromwoheldiisésd in the cold colum to maintain the ecrgraab/osmeditions
of tenperature differentials which caysed the fl ow and energy output to
begin wth. The description of the adjustnents to the installation
previously described are the followng (figure 10) .The outer cylinder 1 ,
constituting the outer skin of the inner rotor IR, bei ng a hol | ow,
hermetical |y cl G86¢F cPHoRdss whisaties midetof tiver iUl c SHdwating

material, ig-.ArQvided witd, a fingsshapgd seethon doayehof athermlly
insulating material 70. This ring shaped insulating |layer 70, is

her et i cal IMpigttedetesd tat t hanoutodtl ddyisilndekoy st‘PHﬁZ@?ﬁﬁW?ecoﬁ@uctq ve
material, in A Stiong giipchmentsabl e 1o thstand the vaguumcondi tions

present in the cavity 60, bétween the outer cylinder]., and the inside of
t he out ér gShelduasl té)g’alsrj@tteﬁme pressure of the pressurl zed fluid inside the

oot S o9 Shabedo Laver 10 SRosichigned nean e o 03edebans, on Lhe
side of cavity e Cco d colum) as part of the outer cylinder . To
this ther rm:lollyminr)smlalﬂl eg | alysetamedawarlaerathed &heurd uilds 1e1xttéTe| or two

ring shaped St sunfaces s, 72 oTheRe tindahaned At achrenta. gre mde of

al so by therna Iy |nsula ing erla whi'ch™i's o Ive to
el ectromagnrétd c vheat sadratndnngo asviooneduce asoupll:ehdasmpﬁsswbiee heat

from bgjng nadiated Lirouah dhese attachrents 4l 72,40 e, ARage
through the propeller array (in cavity 7) alone,
without requiring a heat sink to evacuate excess
thermal energy from the cold column to bring it back to
its original low temperature before every cycle.

15 The inventor proposes an improvement and
adjustment of the installation and process previously
described so as to include a heat sink ensuring that
the temperatures of the fluid portion in the hot column
and the fluid portion in the cold column maintain their

20 differential sustainably, over time.

In any and all events by which the energy output
from the fluid, through its interaction with the
propeller array, does not cool the fluid sufficiently
to bring it back to its original given low temperature,

25 the heat sink shall evacuate the excess heat from the
fluid in the cold column to maintain the original
conditions of temperature differentials which caused
the flow and energy output to begin with.

The description of the adjustments to the

30 installation previously described are the following

(figure 10).



between the interior of outer shell 61, and outer cylinder, 1 (which is
kept in vacuumconditions) . This is to attenuate as nuch as possi bl e heat
transfer wetwmensdshe space exposed to the warner envir OROCEHP2@0R62007

herei nafter also "warnmer environnment" to the space exposed to the col der
environment area ( hereinafter also "colder environnment"”) , on both sides
of 71, 72, thus reducing undesired reheating of the fluid portion present
in cavity 6 (the cold colum) .The outer shell 61, is adjusted in a simlar

manner to outer AYIS &L CY oA dilng el Sdridt tdm B edtd s teir i2%t hermal |y

conductive ymterbalin@ld areynd i, wethga 4 hgrmably imsulating npterial
| ayer 73, which is of sane shape as the Section and is attached to the

outer shel Icl@Bed neal stdongvherhetlisc Tatmept ablkempd Ly tdmsilird-iftfe out si de
envi ronment,s', riessure. agansted he yacuumscondidi ons puesent jfside the
outer shell 61, in'cavity 60. The thermally 71 nsul"ating layer 73, 1s facing
and i s par @i ela ttdeare ldountrergartinonsltettiied mat-eri al | ayer 70, on outer
cylinder 1 . To i.S i on n t i i.or -sj of ygputer shell 61

are attached tmg%gﬁerﬁgﬁ%% i%@%?%?inéggﬁ%g%ﬁﬁﬁé H%gggéur¥gtes (21 al ong
section 73hetetisaldhi chelatecinede 6P t Héramal dyténsukatiingemat er'isal and are
al so of colagr f.l.ect i r lLy.radiatjo re t §§§t'ons 73 and
70). Thesetéf?%%ﬁﬁ§ht%gﬁ%%§t%€§ g%%%¥%%?é gélagtég%ﬁgﬁtéigﬁé rghd act

t oget her wiadhl & hemwid Haurariter thed uces theatcdrrdansifaers  pitesreg tarien ndicheat

exchangs fl0g.an, the 19l A NGRS s R, DT ADEN
of the outer shell 61l against the pressure of the
pressurized fluid inside the IR.

This ring shaped layer 70, is positioned near the
closed base on the side of cavity 6 (the cold column)

15 as part of the outer cylinder 1.

To this thermally insulating layer 70, are
attached around its exterior two ring shaped flat
surfaces 71, 72. These ring shaped attachments are made
of also by thermally insulating material which is of

20 color, reflective to electromagnetic heat radiation so
as to reduce as much as possible heat from being
radiated through these attachments 71, 72, in the space
between the interior of outer shell 61, and outer
cylinder, 1 (which is kept in vacuum conditions). This

25 is to attenuate as much as possible heat transfer
between the space exposed to the warmer environment
area( hereinafter also “warmer environment”) to the
space exposed to the colder environment area (
hereinafter also “colder environment”), on both sides

30 of 71, 72, thus reducing undesired reheating of the

fluid portion present in cavity 6 (the cold column).



attachnments . To the thermally insulating |layer 73, along it, onits
exterior, is attached a thermally insulating section 76. This section has

t he pur powe 20fo/asg@ar ati ng between the warner and col der pemaEPR@OABRE t O
which the installation is exposed, outitside the outer shell 61. The
installation is exposed to these two environnents as follows: all the space
around the outer shell 61, fromsection 76 onward, outside where are
situated cavities 4 and 5, is exposed to the warner environnent.All the
space around t héh6ut ertskel $hebl, §romifecfdanst6onhar ¢ tOWRrds” t he ot her

side, outsife cavi tyh 6 oty exROsethd0_a coley, @vid onyrent, {(whith is
col der than the warnmer environnent) . The thermally 1 nsulating | ayer 25
(figure 1 yesittigat edhetiisen Cinal 1oy amPronEri vy | iedearlals baslel is taken

out to allowdhe Cfﬁ@,' I ngAf o h&léﬂhﬁﬁﬂ%POEBEQPaH‘n&a}ﬁiattlér@a(ﬂ he, ol d col umm)

through its thermal exposure to the col der environnment outside outer shell,
1 , viasthe3vacubiwciin the or segpondhagepors i omeof seaviiry 682dTo 9 nprove

attached | B TErhaITy SBAGUSTIVS Tanner 1o theli Sertar 6 e base of
outer cylimdemel, phdedetecaviithhsBandTh&hdi reet$ofe ofertnasmntsadts’exchange
 For ' ni BT EruRtToR shd bbb e CE RiShen BF ettt radiii® e bases
of outer cyhendertelr shand @it he icavercyswtf.aces of the corresponding walls
(or baﬁgs, Hf 0%%%'€ﬁ5¥$af¥y igsulating layer 73, is facing and

is parallel to the counterpart insulating material

layer 70, on outer cylinder 1.

To this section 73, on the interior side of outer

shell 61, are attached two thermally insulating ring
15 like flat surfaces (all along section 73) 74, 75, which

are made of thermally insulating material and are also

of color reflective to thermally radiation (as are the

sections 73 and 70).These attachments have the same

role as attachments 71, 72 and act together with them
20 to further reduce heat transfer.

There are no heat exchange fins on the insulating
sections 70, 73 or on any of their thermally insulating
attachments.

To the thermally insulating layer 73, along it, on

25 its exterior, is attached a thermally insulating
section 76. This section has the purpose of separating
between the warmer and colder environments to which the
installation is exposed, outside the outer shell 61.
The installation is exposed to these two environments

30 as follows: all the space around the outer shell 61,

from section 76 onward, outside where are situated

cavities 4 and 5, is exposed to the warmer environment.



cylinder shaped) of outer shell 61, a nunmber of circular thermally
conductive heat exchange fins are attached in a thermally conductive manner
at vari ablve aditseses around the rotation axis: fins 78, p¢®/Eepaiofosnz7 80, 81,
respectively. Fins 78, 79, allow for ®he increase of the heat radiation
area inside the vacuumcavity 60, thus inproving the rate of cooling of the
fluid inside cavity 6 , by the outside colder environnent. Fins 80, 81,

allow for the increase of the heat radiation area inside the vacuum cavity
60, thus idprlovilify $PCT ad €CHRA helei AYLEF ehelfluitd i Asicdec®AtiPs | by the

out si de Varfer, fRuid, ONRMrdsThe L 1d 1 Al 18 ape, Ofs ithe ddns and viaryi ng
radi uses allow the corresponding fins 78, 79 and 80, 81 to continuously
face each crmesad thoud EPr3AGEt VY WMisinmentthe(Vinheh 6t 60 1E6tattés 1 nsi de t he

outer shell,, 6%.,.The processidmlyenenting the inproved installation is
descri bed below. After the notor 17 is activated, rotating the inner rotor

| R to aSdesiredThet atiherrmaddul arl fsud@iemsy wamsl e 2the duterrsshel)l OS is
kept within.th g i meat ti e rat yr, ilizes
under rot aﬁlf)tﬁl%go%ndi telc%&n%r?%éj%tgl ?ggi gk%goﬁ: grqpls egl Ili %1?36?%’exposed to
a wor k enviirorregitn ofutt woo di fevehhet enpéiaturds tareeds,uiskpardtied: by t he

thermal ly i.nsul ati sect | 76, -The fluid,porii | NS} vities 4 , and
5, in gas S af%&li@g egpog%tocoal vvarcr?él}ﬁhgl)el éﬁl%gggko J[ﬁ% %é@al
envi r onmentexgrogalr cernd rcdrementl darre & rpriesemte rgutei toel dchewsrerstshigl,l 61,

around them The fluid portion. jnside cayity B.,,in,98, 5158 (Jpy also be
inliqurd state)l , I'S exposednto a cofder
cavity 60.

To improve such cooling a number of thermally
conductive heat exchange fins 77, are attached in a
thermally conductive manner to the interior of the base

15 of outer cylinder 1, inside cavity 6. The direction of
these heat exchange fins 77, is such that follows the
flow pattern of the fluid inside cavity 6, for minimal
disruption and turbulence.

On the outer surfaces of the bases of outer

200 cylinder 1, and on the inner surfaces of the
corresponding walls (or bases, if outer shell 61, 1is
cylinder shaped) of outer shell 61, a number of
circular thermally conductive heat exchange fins are
attached in a thermally conductive manner at variable

25 radiuses around the rotation axis: fins 78, 79 and fins
80, 81, respectively. Fins 78, 79, allow for the
increase of the heat radiation area inside the wvacuum
cavity 60, thus improving the rate of cooling of the
fluid inside cavity 0, by the outside colder

30 environment. Fins 80, 81, allow for the increase of
the heat radiation area inside the wvacuum cavity 60,

thus improving the rate of heating of the fluid inside



(relative to the warnmer environnent area) environnent area present outside
the outer shell 61, facing it. Since the fluid in the cavities and the
out si de ewvi20mTEess ar eas are separated by thermal |y comduwmpreme/osmeeri al
and vacuum the heat exchange betweersst he fluid portions in the cavities
and their respective environnment areas occurs through convection (in the
fluid) , conduction (in the thermally conductive skin and fins' material)
and radiation (through cavity 60, in vacuum) and by conbi nations thereof.
The ther mald3y itsulat | BY s€¢tS o t70,0e73 Wadme & e SPBCHI e S s ul attithg

attachnment §.341,,142 afhdd, o £S5 h£6 @tieniial el oy anyni-aum eaperatdy e
interference and heating influences between the two areas of environnent,

their respdét veceavPePesdingi deitiife i nher rictoraafd tie fl@ild portions in
them In consequence 0f he. twa enviQNent . a5 eas d%@?u{ak%lg whisch. is

pressurized inside the inner rotor's cavities is of variable tenperature:
the fluPd ithsi densavindtes 4otasdss iwsriver thisarputse fahgild ,pérlt-i on i nsi de
cavity 6 . For this [ , shef h trif ar, 17,118 @6t i vat ed,
the density of the arg)%s%%%t elt?rﬁ %H%nﬁsq}?f%ee: T Jé!%}cavrist]ﬁaes %Scnlao ichit is
of | ower temperstauridedihefdwsi d portion in cavity 6 , the cold colum, is

denser, and ther%ftorre fghehigher nmess per \a{glclime tegan t he war per, .fluid

. . . h .
portion in cavi tAy 5% & hot "&bl unn (lr?ote: R bre?%%t%)?gse{:nee vol une in

t he standariginzed weresi o) to Uporetheedctriovattion ehduierceimadfargey not or,
L7 0,90 S 8 B fte e 1 nortd sns iy, e hot,and ol
environment until the temperature stabilizes under
rotation conditions, the installation’s outer shell 61,
is exposed to a work environment of two different
temperatures areas, separated by the thermally
15 insulating section 76. The fluid portion inside
cavities 4, and 5, in gas state, is exposed to a warmer
(relative to the colder environment area) environment
area present outside the outer shell 61, around them.
The fluid portion, inside cavity 6, in gas state (may
20 also be in 1liquid state), 1is exposed to a colder
(relative to the warmer environment area) environment
area present outside the outer shell 61, facing it.
Since the fluid in the cavities and the outside
environment areas are separated by thermally conductive
25 material and wvacuum, the heat exchange Dbetween the
fluid portions 1in the cavities and their respective
environment areas occurs through convection(in the
fluid), conduction (in the thermally conductive skin
and fins’ material) and radiation (through cavity 60,
30 in vacuum) and by combinations thereof. The thermally
insulating sections 70, 73, and respective insulating

attachments 71, 72 and 74, 75, 76 attenuate to a



mass and rotation rate and present counter pressure on each other, through
their bottom via cavity 4 . The colder, higher mass fluid portion in the
col d col uwwo,208eEes4t 0 advance agai nst the | ower nass, wecrmp2dilo0szb2porti on
in the hot colum to equilibrate the wressure on both ends of cavity 4 . In
consequence of this advance, the pressure at the end of cavity 7 , attached
to the top of the cold colum drops in respect to the pressure at the other
end of this cavity 7, on its other end, attached to the top of the hot

col umm. ThiTs s e RF of ey én titdle Iduse s s e advearicie Df i tHe G t hr ough
cavity 7, ghrugh tihe propshlers E3enof fbhgcpiopellar ardaw actdating
them resulting in theoutput of electric or other useful energy, outside

t he syst emCaMiits eeneril Butpig 18nar psptponasf the fluii¢ LI%tErfol ecul ar
kinetic energyd,n fact, proportional to a corresponding fluid's
tenperature) and results in the cooling of the fluid as it advances through
cavity 7 , towarlds ¢heseapetet hé cotel coburanvimgmndnteshkgagr rihd ng fluid
into the c .col yym 1S oo i.n_r ec it e ur ils point
of entrancglsl(%%{gagﬁt?f/h? l,é)a%j%t%ﬁgﬂtré%%gf %rﬁéep?iéot %glo ?ﬁﬁﬁg%he&cﬁrde%

envi r onnentcaariga esut 5% deft verdelbd ecolamrerailiosws the ffluid tiergpetature in
the cold co tQ be further r C 00SL n 2at t hi s .col.
envi ronnentéa%al.e%At@’eqﬁi ﬁlgbr“ﬁal}%%%oﬁ%}atr# oﬁ@ét %%H?é é)(r%é—%&rne lﬁi%]fq%: enti al
bet ween t heaMiuivd @orEewonshis theshot ardocel dheolagmis,ifogrsegquence of the

t enper at ur i f.f erent.ial, between the .cold nd war ner_.environpent areas,
conbi ngg vﬁtﬂ t'fre accencn Vraitfeli'gemt?loené% n|Sol(r;1C cogjstglc? b%/ast Esgcartoe[aliuolnd’rg]fsthe i nner

rotor, all oMighesustiai nedhef | wadrifdiew t hmougthhitdie it is of lower
temperature. The fluid portion in cavity 6, the cold
column, 1is denser, and therefore of higher mass per
volume than the warmer fluid portion in cavity 5, the
15 hot column (note: columns being of same volume in the
standardized wversion). Upon the activation of the
centrifuge motor, 17, to a given rotation rate, the
fluid portions in the hot and cold columns are
subjected to centripetal forces consequence of their
20 mass and rotation rate and present counter pressure on
each other, through their bottom, wvia cavity 4.

The colder, higher mass fluid portion in the cold
column, seeks to advance against the lower mass, warmer
fluid portion in the hot column to equilibrate the

25 pressure on both ends of cavity 4. In consegquence of
this advance, the pressure at the end of cavity 7,
attached to the top of the cold column drops in respect
to the pressure at the other end of this cavity 7, on
its other end, attached to the top of the hot column.

30 This pressure differential causes the advance of the
fluid through cavity 7, through the propellers 13, of

the propeller array, actuating them, resulting in the



cavities 7, 6 , 4 , 5 and sustai ned useful energy output. This process has
as a consequence a cooling effect on the warner environnment area and
heat i ng evbeoto/amssihe col der environment area. The preseurEre@vds200f t he
fluid inside the inner rotor's caviti®s, centrifuge notor 17" s rotation
rate and resistance |levels of the output electric circuits (and in
consequence, resistance to flow |l evels of each corresponding rotor 13) need
to be adjusted to(%ﬁtlnlze t he energy recuperation fromany two environnent

areas par afettéid. orhes ke i reEupehat et Sehrdugherhivs PR3EESS it'% porti on

of the thergyalegnergy; didferentialbet veen bhertwa envidennent; greas to
whi ch the outer shell 61 is exposed. The thermal energy generated by the

| osses of tiiéSg@mlatuge AotertiE7 eraydt he roftigstit: gerdratiorgialig-cand t hei r
mechani sns' %Hf?ééﬂ%ddidéwﬁmﬁkﬁ% @%H@é%gidﬁﬁugﬁkﬁh%%dd%éifﬂ | T cant

extent in the warmer flui'd through cavities 4 and . The turbul ence and
fricti on cawsddngy dhethesifdual geas it @@Wmcyeﬁotbmhu@h icevdési ghated to be

N, as mch A5, passihle, yacuym condi tions) Eontehbutes 1o Lhe heati ng

action of t war mer environment area and disrupts the cooling action of
t he col der aeimmvri@mrreﬁtlualdealahd needs tolde o himizeds bycaptdmi Zimg the

vacuum and JiRkjng te shane. glo e, Xt eri of Of quLer Culideicd o frteror

of outer err ero ynanlc as possi The
ener gy reqmavmiﬁo7cnﬂnethheUmnabfmtmw hhe centunrf.ugéheotarlder (after

| oss h gt recuperateqithrough t he ghar ner flgld |s deduct§g% |stﬁﬂg m ni mal

q H Iq area Y outsl
requi red useful” output so as to have an overal

fluid temperature in the cold column to be further
reduced, loosing heat to this colder environment area.
At equilibrium conditions the temperature differential
between the fluid portions in the hot and cold columns,
15 consequence of the temperature differential between the
colder and warmer environment areas, combined with the
centrifuge conditions caused by the rotation of the
inner rotor, allow a sustained fluid flow through the
cavities 7, 6, 4, 5 and sustained useful energy output.
20 This process has as a consequence a cooling effect on
the warmer environment area and heating effect on the
colder environment area. The pressure level of the
fluid inside the inner rotor’s cavities, centrifuge
motor 17’s rotation rate and resistance levels of the
25  output electric circuits (and in consequence,
resistance to flow levels of each corresponding rotor
13) need to be adjusted to optimize the energy
recuperation from any two environment areas parameters.
The energy recuperated through this process 1is a
30 portion of the thermal energy differential between the
two environment areas to which the outer shell 61 1is

exposed.



output, which is greater than zero. Sources for hot and col d environnment
areas and neans of collection: The sources of hot and col d external

envi r onmew® 2areeaseswhi ch are in cl ose physical proxi mtyparEproeoys20By way of
exanpl e, hereafter the description ofséesonme options for environnment areas
and neans of collection: using two separate thermally conductive pipelines
/fins for maxi mal heat exchange capacities, one for the col der environnent
area and anot her for the warmer environment area , with or w thout having
each contain a fihgi ¢HATH PrRrGasIerata)ehhPEhths diseaatcdd Te means of

an in-line um-i fRe S&voLvVALYalhfgcheabutbam Yhe flayicd spontg oL g equiring
cooling, to the colder environment area and the other, collecting heat
fromt he warfEl TenieBrifemnar eal ¥owates t he f FORENEerE oRac&quidtithg

heating. G/Lymphances «of af"s&%%ﬁki@é‘ﬂﬂ‘%ﬁ?‘e%}t exchanoe, sud.aces, py be

used, such as noving vessel at” sea; alrcraft in air etc. windy conditions
al so i néreddeausd exa@hialges capaeit ides Bie stehbslenaeesndAst Conbiated hot /

col d sources Ry bg US@ﬁetQQ%SEﬁﬁﬂﬁe g%ffféeQ££ﬂJ b%bmegﬁhiégrj_ anpl e,
the foll ow ng conbi Rat i ons: eeper and surface se | evel ; sea and air,
under gr oundietsergpertatdur € candeat avsphesi cnach, ¢ ghersard 4 owera@ium  sunny

side and shaded side, dry,plroand. spraved. water for other, ILguid), cooling
ef fect by evaporation (uséful mainly 1n environnments Ich are wth | ow
hum dity) weQnier eonvbiroetdesour eesanmay ase teénpewatsir eclod f farential s
between,| 053 Sy ced PgatLngsLsueh A% AML ' eGldd cLghegtrgni ¢ appl i ance,
minimized by optimizing the vacuum and making the shape
of the exterior of outer cylinder 1, interior of outer
shell 61, and their attachments, as aerodynamic as
possible. The energy required to create the rotation by
15 the centrifuge motor 17 (after loss heat recuperated
through the warmer fluid is deducted) is the minimal
required useful output so as to have an overall useful
output, which is greater than =zero.
Sources for hot and cold environment areas and
200 means of collection:
The sources of hot and cold external environment
areas which are in close physical proximity are many.
By way of example, hereafter the description of some
options for environment areas and means of collection:
25 using two separate thermally conductive pipelines /fins
for maximal heat exchange capacities, one for the
colder environment area and another for the warmer
environment area , with or without having each contain
a fluid (liquid or gas state) which is circulated by
30 means of an in-line pump. One set, evacuating heat from

the fluid portion requiring cooling, to the colder

environment area and the other, collecting heat from



power plants generators, vehicle engines etc.) coupled with nearby
environnental air/water serving as the colder environnent area. Active
sour ces olowaromgsesenvi ronnent area are al so possi bl e, becwmiepgohwsio21 o
generate the required heat source, thiIls making this installation act as a
thermally efficient generator. Also, a portion of the useful energy
produced by the system may be feedback, if so chosen to contribute to the
cooling of the cold environnent area and /or the heating of the warm

envi r onmentthgr R IR HUPBVIIOHBRNEt $ T8 escHamtdT BRanplelef Jsrdctttal
connect i on 40, 1ihe colder/war mer environnents areas: the outer shell, 61" s
, thermally conductive exterior is split by the thermally insulating |ayer
76. On the two tﬁéﬂﬁﬁ%ﬁﬁa@éﬁﬁUcpﬁveagéﬁﬁ§Yar@Oﬁ%@%CHé%@ﬁhéﬁﬁﬁﬁﬁ?ﬂtonductive

heat exchangg fJNs; 88, 8% T@f’é&}"‘%ul%”és of ot he Oqﬁvﬁésilhehlc 6l,,are fitted
wi th hernetic, therna?Yy insulating covers 82, 8%, Ich are attached onto
t her mal by iasfratfitng nsectt @ c7.6,v inshhetdrnshl i yensTe legc i rofradfss et leover s 82,
83, is att r ical.l. ther mal | ctive pipeline, 86, 87,
respectivegy. g?% g%&%%ggéxﬁﬁﬁgrﬁﬁggi:%ﬁﬁ%%§%é'contains a thermal fluid and
is fitted with &spunmmi8deds, hpegpecildel ysouliheepunpsyci beul atseed he fl uid

pet veen 1 Ne QIel.ohel | 10k, extethar god,Lhg soppges lnOptfeqhd

t enper at ur es constitute fWo environfrent “areas requir
process. Arong caddict | omelh i conseguendespeesdts ofir fhee pseeesisanid

|nstaIHgt|%Q%lg%§§ndng ogn&he con%ag ration .chosen rqicoog%ggkc

a
. 1 er ol emperatiire “ahd.” atm
condensat i omn, I'TDatl an gener%fl on. e ppr ocess anla I NS aﬂﬁp Ion may

air, higher and lower air, sunny side and shaded side,
dry air and sprayed water (or other 1liquid) cooling
effect by evaporation(useful mainly in environments
which are with low humidity). Other combined sources

15 may use temperature differentials between loss sourced
heating (such as any electric/electronic appliance,
power plants generators, vehicle engines etc.) coupled
with nearby environmental air/water serving as the
colder environment area. Active sources of warmer

20 environment area are also possible, burning fuel to
generate the required heat source, thus making this
installation act as a thermally efficient generator.
Also, a portion of the useful energy produced by the
system may be feedback, if so chosen to contribute to

25 the cooling of the cold environment area and /or the
heating of the warm environment area.

Figure 11 depicts a schematic example of
practical connection to the colder/warmer environments
areas: the outer shell, ©61’s, thermally conductive

30 exterior is split by the thermally insulating layer 76.
On the two thermally conductive parts are attached

thermally conductive heat exchange fings 88, 89. These



participate directly and/or indirectly in a variety of processes and
installations and for a wi de range of uses. Sone of which exist at the tine
of presenvetzommisesd ot hers which will be nade feasibl e ®8T&P2010/052027
consequence.Clains 1 . Installation d®signed to convert thermal energy
avai l able in a given work environnment into useful energy characterized in
that it conprises: an outer shell (0OS) , of preferably cylindrical shape,
provided with a two-way val ve (63) housiqﬂ(an i nner closed cylindrica

9

rotor (IR) WEpaPatéd fPém te cUt'err sifdl 08} - by2¥acubit & slippgorted by

the outer sheldedin twosupRAnt s f13Ges o 1va3B) g4 hayd nngri iptare (1R) s
made of three hollow cylindrical parts made by a thernally conductive

material , oridaohsidde PhéCot heherzédyt o tachlathed artrfigiethei r/ Common
rotation axj.s{48)-51tRe fipst cpant Ls ap,guter-hollow g} osegs cylinder (1)
housi ng the secon&mpagf wﬁfcheis a smal l'er nid%?g cylinder (2) and t he
third part agtashecs frnietneralthy | adéhe8pligr woddussilde theeemidd e cyl i nder
(2) around e i axi i pet he .1 yl igndero{3) is open
i ts axi Al enad and oot Hen v PP wgr conrrol Tl enre (41 45Y bl | ow o
to cl ose orcaggenishe dadrmgl( Dlufict red! iivwsifde teve Wirdera @unmder4d (3), in
that the mgdl e cyli () +s cl d aro t he .i nner_.cyl.i 3)
formng a c8ca%\c;i %es f(f)‘)r{,q%irenlytz'hgthet %eu?(\%:ﬁ Icai()%‘é{{lhé:el ﬁcr?eer rlLgly llé/n(?eér%%(eegf)rg one of
the end walths ofouttkee nistidllé,cybiihdeex{2yiand ¢heé opposetbwmeof dthe outer

cyl i ndep (Podie providag ubth an thermally Losulatlpg Tavel (28,029). 1n
environment areas required for the process.

Among additional consequences/results of the
process and installation, depending on the
configuration chosen, are c¢ooling, condensation, and

15 motion generation. The process and installation may
participate directly and/or indirectly in a variety of
processes and installations and for a wide range of
uses. Some of which exist at the time of presentation

and others which will be made feasible as a

20 consequence.



m ddl e cylinder (2) provided with the thermally insulating |ayer (26) is
provided with a controlled array of valves or a controlled skirt seal (30)
al | owi ng wo 2nswmedsucal |y separate in two parts cavity (#2CHEPpoosived
between the walls of the mddle (2) &9 outer cylinders (1) and open or

cl ose the passagebetween said parts, in that the outer cylinder (1) is
provided with an one-way valve (32) and a two-way valve (33), in that an
array of propellers (13) is provided inside the inner cylinder (3) equipped
with neans allowing to convert the rotational energy of propellers into
useful enefldy¥1Msh that a motor is located inside the outer shell (0S)

desi gned tq_drE%%tb@l%QH%h‘OHeEB§nbaneEor0&8ﬁvé£E01tﬂékﬁﬁﬁteﬂﬁﬁﬁﬁzare
provided to control the notor the propellers, the seals, to transmt

out si de t hevicridedllicat iten ﬁhegéMﬁVerW@Hkr0@%Y%@ﬁ%me%ﬁer{ﬂ¢Qﬁ %ﬂﬂiiﬂropellers

to moni bor Jemper atyL e and pregsurne icnsicde; t he mpnersJot og, (IR ANd in that
a pressurized fluid is located inside the inner rotor (IR) 2 . Installation

accordi ng tsdedllai I 4, @ﬁamﬁﬁﬁﬁﬁ@ﬁky|©Yih%@r¥%@le%bépﬁalHﬁﬁ%ﬂ@ﬁdsurface
of the outer; gptar £%% %§ -Q?d e bb%ﬁh%r ?ﬁ?tiﬁ%éPazggxiﬁﬁs (23),

in that internal surface e outer cylin IS provi W th heat
exchange fiays {2l asti clfpmle péRpemdicewlade ofJTCtHs shef aggeandhsarlal l el to

s axi's andqonuerae.fapard,the ol Alhon, axhe. deedl 8LAN a4 Qn, pccordi ng

to claim1l or acterized propellers are equipped with
means donvertporg t reint aaatsat (1dhal3 enertdye mtrterelreu:tcm c@alR)ener gyade

of three hollow cylindrical parts made by a thermally
conductive material, one inside the other fixed to each
other around their common rotation axis (18), the first
part is an outer hollow closed cylinder (1) housing the
15 second part which is a smaller middle cylinder (2) and
the third part which is an inner cylinder (3) formed
inside the middle c¢ylinder (2) around the common
rotation axis, in that the inner cylinder (3) is open
at its axial ends and provided with two controlled
20 seals (41, 42) allowing to close or open the cavity (7)
formed inside the inner cylinder (3), in that the
middle cylinder (2) is closed around the inner cylinder
(3) forming a cavity (40), 1in that the wall of the
inner cylinder (3), one of the end walls of the middle
25 cylinder (2) and the opposed one of the outer cylinder
(1) are provided with an thermally insulating layer
(26, 25), in that the periphery of the end of the
middle cylinder (2) provided with the thermally
insulating layer (26) 1is provided with a controlled
30 array of wvalves or a controlled skirt seal (30)
allowing to hermetically separate in two parts cavity
(4,5,06) formed between the walls of the middle (2) and

outer cylinders (1) and open or close the passage



4 . Installation according to one of clains 1 to 3, characterized in that
-the outer cylinder (1) is provided with a ring shaped section |ayer of a

t her mal | ywonsioasésag material (70)positioned near the closapdassoon the
side of cavity (6) as part of the out@r cylinder (1), - two ring shaped
flat surfaces (71, 72) of thermally insulating material are attached around
the exterior of the ring shaped section |ayer (70), the outer shell (61),
provided with a thernally insulating material annular |ayer g73) faci ng and
paral | el t&@SthEeEoum et parttfnstPatiifg ndterParer aget 146y, @n ot er

cylinder (DnoviQ then nterd-wide of outen shel ls (61-aea rayi ded with
said thermally insulating material” annular |ayer (73) are attached two
thermal |y i@sul-atimgtihfhgani ke FEvatcsupfares €74, (¥8), 1s rdiekdad |y

| nsul ati ng ;3064:0n ¢he6) shaeat t achedyan the) exterifoeof sald thermml |y
insulating material annular layer (73),- the end base walls of the outer
cylindef (Bl largneottpropvivied wilth w0 taterarell yrisrsu atfi my dregledrsrs sever al
e a1 donductiye, eghopyghange Jidis 4 Ifdeo Rt ecatiached |haddiermal 1y
conductive manner to the interior of the base of outer cylinder (1) , - .
several thehealdyteacongduetl veOheateexghadgeof dmgve78n 7P ta8@,or81)hear e

attached i ]y nduct i nmanner. at v i ahl i round both
ends of thgnr%oetg;s‘{oor{?fﬂax(i%ggi ;iglatt\ef% i nsFlj e the g{ﬁoigageﬁ{eﬁ% %S&%Suao% .
Process i nghenenttiacng theé) i nshal babpehlaceor dhrg skalene taf thenalidine 1 to 3

for Coqgerkh&%iEQPrWE&Een?ﬁggallation the converted rotational
energy of the propellers to monitor temperature and
pressure inside the inner rotor (IR) and in that a
pressurized fluid is 1located inside the inner rotor
(IR) .
15
2. Installation according to claim 1, characterized in
that the external lateral surface of the outer rotor
(1) is provided with circular heat exchange fins (23),
in that internal surface of the outer cylinder(l) is
20 provided with heat exchange fins (21) which are
perpendicular to its surface and parallel to its axis

and converge toward the rotation axis.

3. Installation according to claim 1 or 2,
25 characterized in that the propellers are equipped with
means converting their rotational energy into

electrical energy.

4., 1Installation according to one of claims 1 to 3,
30 characterized in that
-the outer cylinder (1) is provided with a ring shaped

section layer of a thermally insulating material (70)



avai lable in a given work environnment into useful energy characterized by
the following steps: - a fluid is pressurized into the cavity (60) forned
bet ween twe 201wwmsesgshel | (OS) and inner rotor (IR) thefl mcu/mrassioszy2t hr ough
the no-return valve (32) of the outeréicylinder (1), into the cavities of
the inner rotor (IR) ;. - after the filling wth the honbgenously
pressurized fluid of all the cavities of the inner rotor (IR) is achieved
the fluid pressure around the inner rotor (IR) is dropped, thus causing

no-r et urn PaISME 103 dtedut BRS c¢llPREEr PEBE tY! | Blek; Sitihe offl Wiay sy evacuat ed
fromthe cay)tys (£Q: bet ween Lhe oukar shel 1(1(CS) and the inner rotor (IR)
by punping it out, to reach al nost absol ute vacuum conditions; - the outer
shel | (0S) 1 stihehlpPacdrrA & lédolBH @A T onfent 72) @dcehdienadesi red col d
tenperat ur & ok reachethinauanale Lhe ddiner Lokl (iR o lfifishalod 42)
situated at the end of the inner cylinder (3) close to the walls provided
with thé inndd atiingg shayped isegaretlisgad y(7/dlosed whil e the seal (41)
situated at_t ot n he, 4-nner I: r (3),and t vy of val ves
or seal ski rtte?§0) Qgﬁgﬁcﬁso}ggel su(cdhﬂa’ rrgﬁ%%rl@tgg afq%ev f%ové}%fﬁﬁlﬁilyd to

equal i ze prigssurdsne tihdamwtedr (Al7)ulieas acdtaweat ed(’ 3ot atdaignad hearichner r ot or

(IR to a desined i ofatign angylar, frsauency, (W) uhiLe the outer. shel | (CH

is kept w e same col nvi ronment —un enperature “stabilizes
under rotat(/on ,comdicdutens;cylinder (1),
10 - on the interior side of outer shell (6l1) area

provided with said thermally insulating material

annular layer (73) are attached two thermally

insulating ring like flat surfaces (74, 75),

- a thermally insulating section (76) 1is attached on
15 the exterior of said thermally insulating material

annular lavyer (73),- the end base walls of the outer

cylinder (1) are not provided with a thermally
insulating layer,- several thermally conductive heat
exchange fins (77), are attached in a thermally

20 conductive manner to the interior of the base of outer
cylinder (1),
-. several thermally conductive heat exchange fins (78,
79; 80, 81) are attached in a thermally conductive
manner at variable radiuses around both ends of the

25 rotation axis situated inside the outer shell (Os).

5. Process implementing the installation according to
one of the claims 1 to 3 for converting thermal energy
available in a given work environment into useful

30 energy characterized by the following steps:

- a fluid is pressurized into the cavity (60) formed

between the outer shell (0S) and inner rotor (IR) the



- further

the outer shell (OS) is placed in a work environnent whi

ch is of

hi gher tenperature than after the cooling causing the tenperatures inside
t he i nnerwoavmwsesavities to rise due to the radi ati on ecirtepeaioby2oehe

envi ronnen

tal thermal energy, received fromtheouter shell (OS) th

rough the

vacuum cavity (60) and the tenperature of the insulated areas rise nuch

| ess t han

the insul ated and non i nsul ated sections are nonitored,

exposure t

the tenperatures of the non-insul ated areas; -the tenper

ifelitto Rast fakiharddi fher erftirat e Catist ng3éor Pés goird

at ures of

adj usting the

i ng

density diffgrencesibghueen ine filyid tacthecolder areaspand fhe fluid

situated i

n the warner areas, coupled with the centrifuge conditio

ns to

whi ch the fla¥ioad i dFubj ected by cause of the rotation, generate pressure

differenti
cause the

al sap@%wgﬂet he warer, and el debbluid pressure differe

flow o

ntials

the fluid fromhigh to [ ow pressure areas seeking

pressuré eduidiidbretinpll dhee adistf¢owost ¢ps arthaherdtaird (IR)t Hes caviti es

is at prac
cyl i nder

ot hale et gondL LIRS 116, 302l 8 (41 012), Blo ) heyends of

e arra val ves or the seal skirt (30) are op

the i nner
ened,

causi ng due s olprasslr etldid f ereninal sothethikowvef vehd 3EDuicd fawmzt he war mer

areas to c
activates

0 %EmﬂﬁgqﬁgiQ%ng“%ﬁe inner cylinder (3) , the fluid fl

the propelléers o i‘’ch rotational energy is converted

ow
nto a

useful energyhcandlcadises tdwaooledgfobmt hdef | cardi whi dkhO¢ontdtweesnto fl ow
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cont ai ni'ng
fl ow t hrou
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glumping 1t out, to reach almost absolute vacuum
conditions;

- the outer shell (0S) is then placed in a cooled
environment;

- once the desired cold temperature is reached
throughout the inner rotor (IR), the seal (42) situated
at the end of the inner cylinder (3) close to the walls
provided with the insulating layer 1s hermetically
closed while the seal (41) situated at the other end of
the inner cylinder (3) and the array of valves or seal
skirt (30) are closed such a manner to allow flow of
fluid to equalize pressures;

- the motor (17) is activated, rotating the inner rotor
(IR) to a desired rotation angular freguency (w) while
the outer shell(0S) is kept within the same cold
environment until the temperature stabilizes under
rotation conditions;

- further the outer shell (0S) 1is placed in a work
environment which is of higher temperature than after
the cooling causing the temperatures inside the inner
rotors cavities to rise due to the radiation emitted by

the environmental thermal energy, received from the

| ayer and
es to



the array of valves or the seal skirt (30) towards the non-insul ated areas
of the inner rotor (IR) where his tenperature raises due to the

envi r onmewoabioinessaal energy. 6 Process accordi ng to cl aircr&peemploszvent i ng
the installation according to claim43, characterized in that : after the
notor (17) is activated, rotating the inner rotor (IR) to a desired
rotation angular frequency (w) while the outer shell (OS) is optionally
kept within the sane coI d enV| ronment until the tenperature stabilizes

under r ot atd'éitTcaidiitl ovs) e oidhertishelacyues)ca s tl addd iath 8t k

envi r onment, Gf, e did for ete { eApel atun egrahgas i RLoduchng disefil, energy. 7
Process according to claimb 6 , characterized in that the said fluid

i nsi de i NNéMer GEFITe s tarress Gfs t@reo@g?ﬁlt it Werhsetr ati@ee /by which the fluid is
close to phasge CP@&?&&EQFQ?”%@'% sth@%tgﬁera&)@ OHERUL; Of ) they

instal lation thus tenuating the heating and cooling negative effects
rel at ed5t o seoriproessiaoe dmeh decoghr esdi opt taki ﬁ@eplegs@ésmewatrlm tamd col der

areas (5, o), of ﬁgﬁlhgﬂerdlﬁé&feﬁél@l thus &%é?%igg }_}f‘eé arac Jption's

per formance paraneters rocess according to c erized in
that a m x deinsfiltyi dgifseusedepnsidatof tbrotpeid| umd tke awlidereach a

fluid thl.é &L te”g%da“ﬁﬁg V\ﬂ&pdalgl terge Qr, rr?gg fud! rﬁg torrgaa tain gas

st at e behavi or er the energy outp |n area ed ihside the inner
cylinder (3pupisd ewohe drhem)lcenotrhémqbl wasd ar eomas | owedwhockhondensat e t hus

Lg:}g\e“leg 'S GAPACT LY 9L L8 Liuid Mxtype f9 take adyantage of, phase
pressure differentials between the warmer and colder
fluid pressure differentials cause the flow of the
fluid from high to low pressure areas seeking pressure
equilibrium;

15 - once this flow stops and the fluid in the cavities is
at practical rest conditions the seals (41, 42) at the
ends of the inner cylinder (3) and the array of wvalves
or the seal skirt (30) are opened, causing due to
pressure differentials the flow of the fluid from the

20 warmer areas to colder areas inside the inner cylinder
(3), the fluid flow activates the propellers of which
rotational energy is converted into a useful energy and
causes the cooling of the fluid which continues to flow
towards the part of the inner rotor (IR) provided with

25 insulating layer and containing the colder fluid;

- the colder fluid thereafter continues to flow through
the array of valves or the seal skirt (30) towards the
non-insulated areas of the inner rotor (IR) where his

temperature raises due to the environmental thermal

30 enerqgy.



| at ent energy absorption and rel ease to further counteract heating/cooling
effects related toconpressi on and deconpression taking place in the
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6 Process according to claim 5 implementing the
installation according to c¢laim 4, characterized in
that
after the motor (17) is activated, rotating the inner
5 rotor (IR) to a desired rotation angular frequency ()
while the outer shell (0S) is optionally kept within
the same cold environment until the temperature
stabilizes under rotation conditions, the outer shell
(0S) is placed in a work environment of two different

10 temperatures areas producing useful energy.

7. Process according to claim 5 or 6, characterized in
that the said fluid inside inner vrotor’s areas 1is
brought to temperature by which the fluid is close to
15 phase change (condensation) by the energy output of the
installation thus attenuating the heating and cooling
negative effects related to compression and
decompression taking place in warmer and colder areas
(b, 6) of the inner rotor (IR), thus improving the

20 installation’s performance parameters.

8. Process according to claim 7, characterized in that
a mix of fluids is used instead of monotype fluid, so
as to reach a fluid mixture temperature which allows
25 one or more fluids to maintain gas state behavior after
the energy output in area (7) located inside the inner
cylinder (3), while one or more other fluids are
allowed to condensate thus improving the capacity of
the fluid mixture to take advantage of phase change
30 latent energy absorption and release to further

counteract heating/cooling effects related to
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compression and decompression taking place 1in the

installation in warmer and colder areas (5, 06).



