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of Invention: *1 GQLSQ* The present invention relates

to a process of the conversion of heat energy into :
mechani cal energy by means-of-<changi ng vol une,

pressure and tenperature of the work medium pri mH“'llM“'M mmm”m
010 gas in nunber of steps, and sinultaneously rela €S, corsar

Backor WEAAOG AR, Bl aER, Bk CORviEAT REORERY, yenoy

concepts of the conver mEeRARTCACAENEBREYIY i NtO
mechani cal energy, Where tenperature and pressure is

changed in the workspace with alternately changi ng
volunme. As the volune decreases, tenperature and
pressure increase both due to this volune change and
Fiepdiparihyentnothe | ast stage, due to 20 the vol une
decreasing, or optionally, in the first stage due to
the volune reincreasing, by the additional supply of
The hpatsergtetgyertiberrérones heoext prooess oo £ tiomn theversion

heat generation eée.ﬁ. conmpustion) jnside the ,
of QB?Rs%%%EgyAénFﬂ Gollamec? i ARFEGERY TRR"Probsuranging
vollREl OhPAsedrer ORNt PENPELNEQHS @B VREKSHARENN¥QL WHE primarily
decreasing), after |oss deduction, perforns the work

gasnpeedednpor ebdnsbensi vengos el HeeredsivigreVhiee tpean

r oL L gl f i tional heat energy
app%ﬁ%%?%,Eoéf%%?fgﬁ%§ﬁ%s§9§2%§§??gg; perforns the

resul ting mechanical work. At the permanently cl osed

Bac rkus ace concept hg wor k 30 nmedi um tenperature
—-—E@ﬁ%—?éLiﬂe—Q%d§€+%ﬂéﬁ—ﬂeat energy supply) would be,

at the end of the operating cycle, greater than the

There are known concepts of the conversion of heat energy into
mechanical energy, where temperature and pressure 1s changed
in the workspace with alternately changing volume. As the
volume decreases, temperature and pressure increase both due
to this volume change and primarily, in the last stage, due to
the volume decreasing, or optionally, in the first stage cdue
to the volume reincreasing, by the additional supply of heat
energy either from the exterior, or from the heat generation
(e.g. combustion) inside the workspace. As the volume
reincreases, the pressure (originated from the previous
workspace volume decreasing), after loss deduction, performs
the work needed for consecutive volume decreasing. While the
pressure, originated from the additional heat energy supply,
after the loss deducticn, performs the resulting mechanical
work. At the permanently closed work space concept, the work
medium temperature (due to the additional heat energy supply)
would be, at the end of the operating cycle, greater than the

temperature at the beginning cf the previous volume
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tenperature at the beginning of the previous volune
~umi nu~~~u~~ *c00002* PCT/ CZ04/ 000015 Descri ptp@fecz04/000015
claims PCT filing 25.03. 3003, fRdlikifl pESYili®3.03 2005 English revised
i ncreasing. Sothat, during an exterior heat supply,
the nmediumtenperature would reach the tenperature,
where the heat is suppliedZromthe exterior and the
tenperature difference and also volune of the
suppl i ed heat would be, without a view5 to the
. losses, zero., The heat supply,. developed in th .
INCHEAT Urd+  Wou B St op HUES 10" { ST SHR ofS bky QR Lkt TG
med P MBARHE I ¥t uLé 0564 WOF KsPRCehe | tethSethehi£E Or@here the heat
. necessary to open the workspace for the used nedium
1s exprbistd ahBom he® reshe Fedl uimd stippl yeToPrateep t @t hierence
and L4 18 9@?@&3 QPt @tsﬁ§§19§@'ﬁ@é99w8£l&h€ }0w¥@$ M a view
decreasing, or before and at the end o? t he vol une
to therkassag, veraftBreilbeaTheuppler dycékoptdthe the medium,
ressure.and.__tenperature.variation rin h
wou fEREP Y caai R ardct ooer SakPRy, Bt oo e Fre 1y
closé@gesrkipatdererares otherefowe sSéagesandded dpet hehe
revious ones (i.e. volume increasing for 15 the used
wor ﬁ%ﬂ?%?n g%pWe a%ﬂe%rl%%ufaea%%%%gaf?%rtfe%e? TeRy medfum
supPBdi B8 exhasist d i & hetnd hef 8nd By t Bt O - ENE! 8o PIRELSS of the
of " the conversion of heat energy into nechanica
volenergdgcraps enent @y, befere hit uRT stippl §nanet eldpauge Llune
: . place.a gi I £ st r .
e T v S et and 5 UTHE sehohd b Siage oThan ™
tempdratwoe cyet eaproressdusingpt eeent bane Alhcodas hegeand

oo RS oREOWoT Repatct VextobtTBnal Ty VT aBE | Aract b
pace;  ex %? dhaf y ?V|d%ﬁe|n¥% ¥ wo
stafas t Sdd&Sumaryhofptdeidnyenmiéonii 25. volume increasing for
the used medium supply and volume decreasing for the used
medium exhaust) then there is the four-cycle process cf the
conversion of heat energy into mechanical energy implemented.
If the medium supply and exhaust take place at the beginning
of the first stage, or respectively at the end of the second
stage, then the two-cycle process is implemented. All of these
processes take place according to the known state of art in

one workspace, exceptionally divided into two parts.

Summary of the Invention:

According to the present invention, work medium is sucked to
the conversion of heat energy into mechanical energy by means
of pressure and temperature change of the work medium into the
first stage simultaneously with the volume increasing of this
stage, whereby it transfers into the second stage during the
first stage volume decreasing, whereby it transfers (during

the second stage volume decreasing) through the third stage,
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According to the present invention, work mediumis
sucked to the conversion of heat energy into PCT/CZ04/000015

mechani cal energy by ma%%scr@ﬁon?&%ﬁé%% fiﬁﬁbd% 03. 2OP|5 rEg%lish revised

tenperature change of the wo luminto the
stage sinultaneously with the vol une increasing of
this 30 stage, whereby it transfers into the second
stage during the first stage vol une decreasing,
whereby it transfers (during the second stage vol une
._decreasin t hr ou e third stage, PCT/Cz04/000015
SLTBLCRRERET o, VLT o Be PEsF R 08 5822005 RNy | FoN

s1mﬁ§vaﬁgeu§19uwianeegﬁgyfwbkbhtB@aQQUﬁ&huﬁéagﬁchééglng,
and sinmultaneously with this fourth stage

whev@EMnétlhéa@ageﬁg frogjhekebforrthrahgger SdrFongt hes stage
volﬁﬂgragﬁ§é$?$tﬁguihgg tF fiﬁgﬁ s¥@ gnewggf%egélgg)permltted

Into t st age, ere It Ts perm
to expand The concept according to the present invention is

LS. crlbed tra sfer, of rk di urn through
despRiofoRh' PEE PYahDfet  aRSLE L ShattPht, FECLUEE Hre PR
stadécsemﬁlﬂ@meoSSDyl&aﬂBOHBéys@tbﬁdmﬁtﬂﬁégdebﬁé@siﬁ@,

. fifth sta or can be described b{ coolln duri ng
SlmP%Ea??%HE?%erthH%rﬂﬁﬂgun+?E?oE%ﬁ BBt RESgFr spT Can be

des8t@g8di Pyocbbe; sgcandi fRechdnpthgsraspset tRE HB&ium through
present invention is that the work mediumis

thetfanstesfeds 1sFauthangoosny aneh iRgotheri agpettonf the
preEQSEfiﬁ$Qn 1age; LR then o5t ﬁé&gﬁmsiguﬁ%éﬁg98§£¥

|rst stage vol une "1 ncréasin € conce
51mchnaheouatpowdthglts chelpm@seﬁromSthavénftbnstace into the

. |ed so that the umis.transferred . from
iR 0t 1S SR e Pl C e bhot S B £t P oS b angoluns
1ncﬁ@§£€ﬂ§lngqe|@b@céb§ thhrde st ageoafithy stoiselle f pfet b

grocess or that the fifth stage. is joined
anﬁPFho?hem ?%g%edSF%g%h%EdtQ?n%@¥5n%%%§?@ Wt hransferred

frodecreast pgnofchbhe, vl e Shebhi By 201 {01 Ded SLBGRI S
wor k medi um (op |onaIIy with the sinmultaneous
decreasing, into the third stage and is used for the warming

process, or that the fifth stage is joined with the first
stage and simultaneously with decreasing of the volume of this
joined stage is work medium (optionally with the simultaneous
cooling) transferred directly into the second stage,
simultaneously with increasing the volumes of this second
stage. The apparatus for a multistage conversion of heat
energy into mechanical energy by means of changing volume,
pressure and temperature of the work medium has the third
stage in form of a workspace with an invariable volume, while
the other stages are arranged as workspaces with variable
volume (particularly as piston machines with the revolving
piston) and are functionally, in a way of the work medium
transfer, arranged one behind the other, partly before the
third stage and partiy behind the third stage. The apparatus

for performing the present invention is further adapted in a
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cooling) transferred directly into the second stage,

Secina <tz The aphe s L g T

conversi on of heat energy At o’ rechani cal ener gy Eyg

means of changi ng vol une, 25 pressure and tenperature

of the work nmediumhas the-third stage in formof a

wor kspace with an invariable volune, while the other

stages are arranged as workspaces with variabl e

vol unme (particularly as piston machines with the.
Wayre%@l%hﬁg tb?s%%ﬁ¥eéﬁdvﬁ %m?uﬁEtFBﬁafF§?tiﬁt%?ﬁayso¥arger
thehNenvor K- gBdE U, 30k r 8RSERE, s@E5RAY8H.98¢ hehipdifBelargest

other, partly be-fore the third stage and partly
volpehi pd the thifd stage. 1Fhéanpparabhas ther lpegesknvagume of

t S Lnvention,| d_ in
ne B AT D08005 T Degor Bt 1 SR ol af G BCT H [ag tfth stage
is 25r§8r20RbnEnpki $hrgevt sedlway, oSothbhaftithe baagesdtr equal

vol u of the first stage iLs larger th the | argest
to L3P uhEreFStnEoSeBanaT st aGe TRl | EARE" | APGeSEPabBr Une
acc@idlhﬁ tofthespageehs havegtibhpnchhepkargeshe¥abuge

of the fourth stage, while the |argest volune of the
arrgnged, seagehsti sheaf §eEnt ARAIEheCTar§EsRt Y fAEmef thpelirst
onef 1 R8Lo8hagde PL AMRhert9shber! 8E0est ¥OLUBR:Ofn{BRtion, the

first stagé. The apparatus, according to the present
thirdvehegeniscanebeefluasher goneushipangbdnbep ehdforhe heat

Lfth st necurreng .t h | o]

xR aT ng FoE RGP Rer L ALpBerohr L o pr BEeme TP o hebRne Ly
adaphedt Bbr dnst ageei §i€tratedgasia egubpsédonychaabénlet

and/ or a Qeat exchgnger. The Eresent i nvention is .
valygr t REFRGFENExpBdFBAEI §5BAGPt Bd 58St RAESERE FITERTIon, the
cooStagesi $neautpReHebcthechBl et ryal ¥eaghceandtRE t6cond

this aspect of the present invention, the cooler is
stapfseppedabepweehvefd Fhesfifthgetand aRd SBeoRdrst stage
and!385808e 1 3002k AE PELHEANSLAGLT hAkNcALagEERE Lbge.

I rst stage

Brief Description of the Drawings:

The present invention is readily understood from the Drawings,

in which:

Figure 1 shows an apparatus of the present invention; Figure 2
shows a version with the cooler between the first stage and
the second stage and also between the fifth stage and the

first stage in accordance with the present invention; and

Figure 3 shows a concept with the first stage joined tcgether
with the fifth stage and a ccncept with the cooler between the
fifth stage and the second stage in accordance with the

present invention.
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and al so between the joined stage and the second
stage. Brief Description of the Draw ngs: 20 ThePCﬂCZOMomm15
present invention is rea d
Dr awi ngs, in which: Fi gjﬁ%éélp%’ ﬁ%@éﬁ@%ﬁﬁr%@? Grotsh revised
the present invention; Figure 2 shows a version mnth
t he cool er between the firstsstage and the second
stage and al so between the fifth stage and the 25
first stage in accordance with the present invention;
and Figure 3 shows a concept with the first stage

f : “with the fifth stage and a concept
with the cooler between the fifth stage and the
second stage in accordance with the present invention.
30 PCT/ Cz04/ 000015 Description, clainms PCT filing
Worpemedi opobs EREPHEAT r EVE S ebnPef arfbds Deger 1 plibhad BRR first
stafBUMuhe Proughtshgtoalhe, ft{gaeétﬁgewﬂegggyngttbg during

stage volune’I ncreasing, as In Figuer
thewherebystages] doiumg Setheafingt stage ura@$ﬁaered intc
decr easi ng s transferr into he sta 2.

the B TR e oty L LR RRORT LY Bl Lot | P 8heRgL T foFging. Tt is
thehhe@urﬁM@Iﬂ@etBécéﬁ@OQﬂa@éagevaleéUd€cﬁéaseﬁ§jngransferred

transferred into the third stage 3. Wil
l“t?rBH%fElP%Fﬂgs’Eﬁ%u h ¥helehFFan g?%\ﬁén% thﬂé%?g]Psthe third

sta?ép9||ﬁgatnl9 ¥epK1 IBdi UM 81 1bek hEQMihNSi d€er 18rBY inside

uel conbustion, or fromoutside by the third stage

by ﬁéaeuﬁ@mbéselO@y ext BFpBrogbabdst PHnthewiRi rddsbaye sheating

e. gtr§85£§£é§£ £r88h £Q€véﬁ'fﬁ SEageqpuh 0 LPeEOUELDY £rom
ose vo S|nu?taneousVy I Nncreases,

thewhkiednst&ges3 inbuwthe fourth stage 44, wcone uvo burhé y

51m$ﬁ£anéé§s glgggrg§g£§?3|ngt 5£a? féfegroﬂtghe fourth stage

Det

4, concurrently with its volume decreasing, transferred into
the fifth stage 5. In this fifth stage 5, the work medium is
allowed to expand within its volume increasing. Work medium is
after its expansion, concurrently with the fifth stage 5
volume decreasing, either conducted outside, or inside back
into the first stage 1. When using air as a work medium and
exterior combustion as a concept of the heat supply into the
third stage, it is convenient to use expanded, but hot, air
for the inside combustion. The present invention therefore
presents five-cycle thermo dynamical cycle. These can be
convenient, in some cases, to avoid the fourth stage 4 and to
transfer work medium into the fifth stage and allow it to
expand in this stage. It is convenient, when work medium is
cooled inside the interstage cooler 6, during its transfer
from the stage 1 into the second stage 2 (see Picture 2). In
the closed cycle, where the work medium 1s transferred from
the fifth stage 5 back into the first stage 1, it is
convenient to insert cther interstage cooler 7 between the

fifth and the first stage. It is also convenient, ir some
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15 the fifth stage S. In this fifth stage 5, the work

T . P e S pand hLhin 12 valuTe movcaosooonns

concurrently with the fi Pt%ﬁcr@t' é’géa'g‘ vol Iur?%%' 4005 English revised

decreasing, either conducted outside, or inside back

into the first stage 1. Wiemsusing air as a work

medi um and 20 exterior conbustion as a concept of the

heat supply into the third stage, it is convenient to

use expanded, but hot, air for the inside conbustion.
C2S%he %?§%§ﬂ%n9n9%nFP%notﬁ%Fe%%V%ntb?%s%ﬂ?%ePFvetﬁy&Pén the
firtResAm dyBapi cal syshe. i ThesencanobgeqCcoOPNEBi 8Nt ankinto

sone cases, to avoid the fourth stage 4 and to 25
trapphpsf AURDRE RREfuNPined Shedfi TPhusEage dRdrapfdRgit work
medi@ ,eéQ?QHdé& hign t@gs-?élnéé §9§¥§”5f”%o%wﬂsniw@£5asing,

nmediumis cooled inside the interstage cooler 6,
intduthagsetsndrangfer2, f somut hensdvagey Iwinbhothhe second stage
. stage 2 (see.Picigre 2%. In the.closgd.c%cle wher e
INCERRSWP K WBHT ORTTSY ¢ FARSTER r BAC 17 3MS0 tRESFFHERS stageeT
76.5Thackasntorihe-§t rSkeStpgte lis) tihStheonvgak enbdéPted into

insert other interstage cooler 7 between the fifth
the ghareResEPkSt C¥ELGR: It is al so convenient, in sone

PCT/ CZ04/ 000015 Description, clainms PCT filing

25. 03. 2005 English revised cases, according to the

ot her invention concept, to join the fifth and the
Thefppraratage fnt@esrelped nddove agee5IoHRENg otherapryRFSion

[ S 0 e: de r

i st YOk M b
invéntieasi agrabgedt ont hewsecond shagetle shimdlt ahagesdy

with this second stage increasin optionally thro
comPhbCs oFRER: | AT erSTahe. cObF ovSTRebainolphl an Tnvak L8l
volfuhyp-ShiDKetByCbehés, staigéhi 5, cases, adppsedatrdt Oredbhed as

t hree-stoke cycles. 10 The apparatus, as descri bed
wor%ﬁ%@%?spﬁFF%r %gv?ﬁéa%5%v%? WRgs. It is convenient to

create all the stages, excluding the third one, as piston
machines with the revclving piston. Where the cusps edges Jjoin
together during the piston revolution above each plane, the
space volume may be enclosed by this area and the inclined
inside cylinder plane, where the piston revolves in,
decreases. Here, the largest volume of the first stage 1 is
larger than the largest volume of the seccond stage 2, and
furthermore, the largest volume of the fifth stage 5 is larger
than the largest volume of the fourth stage 4 and the largest
volume of the stage 5 is larger than the largest volume of the
stage 1. The largest volume of the joined stage 51 is larger
than the largest volume of the stage 4 and also larger than
the largest volume of the stage 2. The third stage 3 is
created as a combustion chamber and/or as a heat exchanger.
Worx medium 1s firstly supplied (e.g. by sucking) into the
increasing volume of the first stage 1. After reaching

maximum, the volume of this stage begins to decrease and work
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of heat energy into nmechanical energy is according to
the invention, arranged in a way, so that the tgé E;
stage 3 conposes from t E
an ?nvariabrg vol une, mhgﬁbsﬂﬁedgﬁﬁgpwgﬁggggﬁgP

5, 51 are created as 15 workspaces with the varlable
volunes. It is convenient tor-create all the stages,
excluding the third one, as piston machines with the
revolving pi ston. Where the cusps edges join together

urlng t he piston revolution above each_ plane, the
med%bﬁcé VoK ufes § b%t%nE?%sé%CB?a%h?% %?%%m%nﬂfth%e second
stah8Chi Ngd- 205k nshdel gyhé ndeyo phales f WhRE esEBEnRI $EQFe is
revolves in, decreases. Here, the | argest vol une of
manyh@lmws@m@%h@é gham thl%rlg@rgwanwh@nqs apeslhe vbl gk stage
t c n h t r t
LT uRe ST The T P Skl OFE ARy B eni e
fromat@esfivstUﬂea@é t henfouthd s@egmd4sam@ethe tlargesedium
vol une_of t ge,5 is.larger than the | est
nas i et orrehet T SRR Sanet v B ekt e et or Fhethe
temp@rdﬂe@rétﬁ@@réé.sda Sit afgerdes hasolde 1argespoyolwne ob

the stage 4 and also larger than the |argest vol une
insgftihee s%%%r%ta%ecw%% Sthagkveen sb%?*éa%dt%% grages

acc@?ﬂ?ﬁétt@ntEQaﬁPﬁur@nﬂlOWh@ﬁ endeat1 exehangerdecdases in
nmediumis firstly supplied (e.g. by Sucking) into

thetﬁ%coﬁl@cﬁﬂ"e%@ﬁa ng: veburenedlthel §i teanstageed. fppmert through

r n a [
thedé@%ﬂ%s% d morktégﬁv%z%yggﬁgo%gég éc??% ?%npéc%é%Slng
itstHlmméln@eaﬁ 03. 20051 £agl i sto revi sededian uim i she third

to the incre SIHQ%VO|UW$ of the second

h t ed
3ty aget 2 BbCRUsE T HIE | 6 BRSO Ut e L HeS sERpRg io made

as StiagetiSxchanyet) NBs ksmiﬂ@idé hesinib et 1 6 gBsta WRA UNBf the
of the first stage the state of work nedi um

comppgintes b ?%%ttu%@%%ﬁ $tOBPRF RN fERARRPES £ i pige under
con$1@88a1 ¥ Nt O be SELONE ST 888 2usd NiSe MBAF UMt volume of

the fourth stage 4 is generally equal to the largest volume of

04/000015
hshrewsed

the second stage 2, work medium has in the fourth stage 4,
after warming in the third stage, in the final state, higher
pressure and also higher temperature contrary to the initial
state in the second stage 2. Work medium expands frcm
decreasing volume of the fourth stage 4 into increasing volume
of the fifth stage 5, where it performs work. It is also
possible to adapt this apparatus according to the present
invention, so that the largest volume of the fourth stage 4 is
larger than the largest volume of the second stage 2, so that
the partial isobaric to isothermal expansion between both of
the stages will occur and this adaptation will reach Carnot’s
cycle concept. In an extreme case, it is possible tc
completely avoid the fourth stage and to let work medium
expand from the second stage 2, during warming in the third

stage 3, into the fifth stage 5. The third stage has a nonzero
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has hi gher pressure and al so hi gher tenperature
the tenperature increase is not desirable, ' g
possible to insert the i A t%é
bot h of the stages accor[% ré)ﬁ% gi‘éﬂw%(%%ﬁﬂngezgc‘%
t he vol une agin decreases in ~10 the second stage 2,
work mediumis transferred-fgomit through the third
stage 3 into the fourth stage 4, while increasing its
vol une. Heat is supplied into work nediumin the third
stage 3 _either b¥ I nsi de conbustion, where the stag,
voljge agethak, alhehSBRchanger 28F BYPPhsPde EBALOSEFOAL
exphRs8oWayc @ErEh§t1§hgoﬁp$§Bh98g'BftgﬁetHBPknﬁeélum transfer
conbusti on chanbers under consi derably hi gher
andp?é§§9réraBééaagénghéhrgﬁgbstheothnédoﬁtaghelﬁb@rthe fourth
sta?%?gﬁoék eg?ﬂﬁrﬁégylgﬂ EQSEH Qﬁgeg% 8Q$50f
e second stage nedi tm 2°f 0
temsEaQEuae théheinmaha1agcondtbéagéLrHoﬁéage tdoethe this

nal state pressur nd al so her
toupk B SERFE: cohEr BPYErD PRASFNEERar DEoRpetPiehby Lover
weigRteddgsingetZ. o MOkKr REdEdMeXPRALASI £ 08 sdBFI €881 NPto the
vol une of the fourth stage 4 into increasing volune
thipg hadei FrANstAgeSSCOMRePB2FE PRAT BRABIABFRUA} tapantity
gen@k§@espo§§|8§§159aﬁg pln&Pé§s§QPa£§éu§e§§&9£g'€9 LQure in
th resent 25 |nven ion, so that the largest T e
theoihth@ soageh é@@@édﬂngstOIbhgeﬁlzhanfthbelahge@tstage, in
0 f S he parti al
e e L AR e A 20 . SurBRY bet hseht BobRr et 1 e
thlsdagEsguAVérpcquxchhﬁ rhsSSada@tamabnempéhst@@phw1thln the
I n an extrene case,

wor bohB R+ EXS Pl PR 1t noa e rat T an, (R Hie Saird

sta§®, | @be ¥kt NBAEWM X Pandi § 1osy & g1 Seeonshy %ﬁﬁeh@at under
during warmng in the third stage 3, |nto h

the sPERRSEre THEVERi PY SPRRES hatd av pibk ZBe &L \CT] T 47 vp 0D BS t

sta&@sﬁﬁt@ttﬁg s&L@h aBsFLe F114 NOs 201 03 2008 FHgLishe +o

revi sed
dimension the third stage both as a combustion chamber with a

CZ04/000015
nglish revised

small external area, so that needles heat leak does not occur,
and as a heat exchanger with a large area, so that it is
possible to supply the largest heat quantity possible. In
order to supply the largest possible heat quantity into the
third stage and to decrease the work expended during the
compressional stage of the cycle, it is, if possible, needed
to decrease temperature during the transfer from the first
stage into the second one. It is, according to the present
invention, enabled by inserting the interstage cooler 6
between the first stage 1 and the second stage 2. At the
enclosed cycle, where work medium is transferred from the
fifth stage 5 back into the first stage 1, it is appropriate
to insert an innerstage cooler 7 between these two stages. At
the configuration according to the invention, it is possible

to choose, independently upon the compression ratio, magnitude
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volune so that, if there is no heat supplied,

the-partial expansion occurs at the beginning of-+B854/000015

wor k medi um transfer angeafdedn LEARPCETHindYS d3V085 8Rgiish revised

the third stage into the fourth stage, work nedi um

has | ower pressure and also |ower 5 tenperature then

in the second stage. Howeverg-due to this | ower

pressure, the fourth stage takes proportionally | ower

wei ghted quantity of work nmediumthan it is supplied

into the third stage fromthe second stage and the
of FRS; BUHFRGUGRt FByiogeRar 68L, Lor LopPPORAPES FHcP&ASES,
combhBsEe8i dyatnpr gssyserekNorlPntheutbbndashagenvironment and

According to the size of the third stage, in this
heahpfnepr &l BedhPhodbeheday suppP§, CYRécpeéssatentk the

LLd a VEF uj Flse t .Qn
e e ne My oatuny e oF TP ot he! Segana SFaghs ©nd
of theoekhenthondissyagen dpesagoitovdeupfanbei pressure at its
sible to_supply heat under 15 th essure_given by

beg B as ot “TBY R Rear A Tt of t heSr Frar BF cEagecF AR S Ra? can
thesectond, shagerel kmbsléhenedor euppssg} bieopoundeprenseon

the third stage both as a conbustion chapber with a
SUrgpEPfiagt BPRAFCAPBAt BESFRAFCneddl B8 ReBECNER BesS NOT

desDOhpOECUL L 18NHo88iB18edl exebapeertwi bhnhar! angenatea,
so that it is 20 possible to supply the |argest heat

aspgohft it §- peddibienalnwopkdeedivmsippey theonapgehe inlet
sgible a uapt i ] - third e to

v Rt et MR B b RhRnt on, The P EkEIneRErs Spealized

accstagegofot heecycbeentt inggnifopossibbepanetded isotherefore
£ dgcgeage t enmper at ée dU£in% the transfer fromthe .
LVETPEEO3S SYE0EST nt'd ThbeCebloRdPONeICTt TRELC JiedParRge 11

thet 0itbe ptegent (in¥enthenraenabbedwbyni bseribngetbevolumes

Interstage cooler 6 between the first stage 1 and the
of EBeohdishagBRI2ionrthnataghdl osRaAtcRl g, tiRePEeiprke at the

end"BEi WAL 8xbERBSEHRT rBdc fEOBV I PRe fhhbBrS1ROE @rbasKto the
into the first stage 1, it is appropriate
value of the surrounding environment. It 1s therefore possible
at the enclosed cycle and at the outside work medium warming,
which take place in the third stage 3, according to the other
invention character, to join the fifth stage 5 with the first
stage 1 according to Figure 3 and to transfer work medium
after expansion in the convenient way from the joined stage 51
through the interstage cooler 76 into the second stage 2
concurrently with its compression. In this case, 1t is also
desirable to equip the joined stage 51 by the inlet wvalve 8.

It is therefore possible, in some cases, within the invention,

to adapt the five-stroke cycle to the three-stroke cycle.

The present inventicn is, pboth according to the design
examples mentioned previously and ir comparison to the other
known heat engines, more convenient especially by its

possibility to allow nigher working pressure and temperature



30 to insert an innerstage cooler 7 between these two
stages. At the configuration according to the T/CZ04/000015

invention, it is possibl h E%g : :
upon the conpression rat?ﬁggl &18?§§ Cﬁ@ﬁﬁﬁéﬂ%ﬁ% Tgshmwam
Description, clainms PCT filing 25.03.2005 English
revi sed of the expansion ratipo, so that it is possible
to. expand conpressed to the pressure of the
surrounding envi ronnent and heated work nedi um
reb ood cycle efficienc reached. At the
the@u%@ﬁbé&ﬁagggbﬁe atr%ng?ﬁe”%rgggar%fan?h%O%ﬂaeés%@ work
medih@ £XBaNSLEN bs-95VED BYcmRghbtude et Lbecpressyreratne
its Dbeginning and this pressure, at the end of the
expeRpansi bhencan fehekeporeishent prgsnes! efigear svppty,
der t [ t e f
ot S akna =T kYRS 28, PAY) LOPIBA, ARUTRENE et poxides,
lowencmopseaie theCa5@veﬁtwuek mdfiaspeetsingeby external or
. taddiiiona}lg mgr medi um i nl et throggg t he inlet .val ve,
IntEraelt BT bP the EXPansron e The pdRePreyeie, trvention.
It Leakizedpoascordi ng &QethﬁeppﬁégéhtiDﬂﬁéhfﬁﬁnaﬁﬁr the
apparatus, is_ therefore five-stroke cycles
CO“E%FF%@% %ip%ﬂsﬁéneF%¥gb hﬁ@ﬁl?ﬁ@@aph0a¥h%n$Fgfh st age
5 (i.e. the ratio between the | argest vol unes 15 of
the fifth and fourth stages), not only the pressure at
the end of the expansion, but also the tenperature
drops to the value of the surrounding environnent. It
is therefore possible at the enclosed cycle and at
the outside work nedium warm ng, which take place in
the third stage 3, according to the other 20 invention
character, to join the fifth stage 5 with the first
stage 1 according to Figure 3 and to transfer work
medi um after expansion in the convenient way fromthe
joined stage 51 through the interstage cooler 76 into
the second stage 2 concurrently with its conpression.
In this case, it is also
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25 desirable to equip the joined stage 51 by the inlet

valve 8. It is therefore possible, in sone CaS€SnT/0204/000015

within the invention, t f

to the three-stroke cycl éﬁe@#ﬁ@én %Ig@érﬁc\f%@t%S?d%gzrg)ﬁlygﬁg%h revised

bot h according to the design 30 exanpl es nentioned

previously and in conparisonito the other known heat

engi nes, nore convenient especially by its

possibility to all ow higher working pressure and

t enper at ure PCT/ CZ04/ 000015 Description, clainms PCT
Pat?PFlﬁbaﬁ@SOS 2005 English revised then turbine

engi nes, longer warm ng of the conpressed work rmedi um

and | ower pressure and tenperature at the end of the

expansi on then so far know piston engines. H gher

Byerecessi ef ehly, mubmkﬁ “@ff SSPONST & Ot hel capdbneaprgy into
mecﬂéﬁﬁegfnegékg§s \Y% 9@65‘n9ﬁ§§ tOS ﬂée gieggﬁfe and

medi um war m Ag by externaT or rna conbustion is
tempheabuteont bhetherprms@num;nwehmaohly ¢asis al so

possible to use the present invention for the
chacanversrend oh sbhar energy into nechanical energy. 10

0 PCT/ Cz04/ 000015 Description, clainms PCT filing
theZﬁOEB.ﬁ@@SuEngbiShckediSﬁﬂopﬁhenflﬁhaiﬂEa@e,Ac@ﬁ@@EBéntly

.. of the nultistage con SIO of heat ene into

vt R FOAPS enbr 0G° by MeER SOt CERahT Ay Shfife Whereon che

wor Rl @88uhe @ﬁdtﬁaﬁ§ﬂ@§féﬁpr@o@éu%ﬁ@n@@ykwﬂEﬂ'@Hé decreasing
c Frlnarll gas, characterized in that the work nedi um
@]

%esuek@@euﬁfotbﬁef¥¥$§tSE@@@elne@nE@?r@%@@@d SFege with
en1£042hG1 09 Ot hE1NALUIE Ol tQ@ccfahcﬁS%tac’(?é‘g\ﬁh WOSE E0Re work

t he medi Um s transferred, concurrentt y wth the
med@@mréasfngther transferred, concurrently with the second
stage volume decreasing and with the concurrent heat supply,
through the third stage into the fourth stage with this stage
volume increasing, whereon the work medium is furthermore
transferred, concurrently from the fourth stage into the fifth
stage with decreasing of the volume of the fourth stage and it

is finally allowed to expand in the fifth stage, concurrently

with its volume increasing.

2. The process according to Claim 1,
characterized in that

the work medium is transferred through the third stage
directly intoc the fifth stage concurrently with the second

stage volume decreasing and with concurrent warming.

3. The process according to Claims 1 or 2,

characterized by
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10 of the volune of the first stage into the second
stage with enlarging of the volune of the seconlgiCT/C 04/000015

stage whereon the work 'ngériﬂﬁgni éaiﬁng\rlfgﬁﬁiﬂ%g'%%.sjo% Er‘?gish revised

concurrently with the second stage ecreasin

and with the concurrent heat supply, through the

third stage into the fourt-h1gtage with this stage 15

vol une increasing, whereon the work nmediumis

furthernore transferred, concurrently fromthe fourth

stage into the fifth stage wth decreasing of the
CooYyHanel of N NECF bUFE R SR ager Bnd Fie FEaRrPhaf| §ramr bhiediirst

stab® expanehinstbsndisthystage, concurrently with its
vol une increasing. 020°2. The process according to

Caim1, characterized in that the work mediumis
transferred through the third stage directly into the

fift C t it h e.se 5, stage
4. Vozlf\uﬁgééé‘% GQE‘SPM?@ J\clmé!t%‘ﬁ% ohBe, Besond;, 25 9%01:|_h3e,

decreasing an oncurrent warm ng.
di to Cai 1 2, ch terized b
ehe BT Eobar 000615 Description, claifs PCT filing
5 | ] | sed | ] '
cref2ePPcoRRo- FRShAPD ARILARILESR LD SLethotenk mRelume

firsecendgst agecudret py ogesls acscdi dy ngwioh atye onel ahe
Claims 1, 2, or_3 5 characterized by transferrin

dectpas ipg ko frebhBn | Fbin EFRST| T84 & Bges iRt 601 WRS 11 PEteasing

of Shageigoncyrigatly with cooling, with the vol une
decreasing of the fifth stage and with the vol une

i ncreasing of the first stage. 10

5. A process according to any cne of Claims 1, 2, or 3,
characterized in that

the work medium is transferred from the fifth stage into the
third stage concurrently with the volume decreasing of the

fifth stage and used for a warming process.

6. A process according to Claim 1,
characterized in that

the work medium is transferred from the fifth stage directly
to the second stage concurrently with the volume decreasing of
the fifth stage and/or cooling and second stage volume

increasing.

7. An apparatus for the multistage conversion of heat energy
into mechanical energy by means of changing volume, pressure
and temperature of the work medium according to any one of

Claims 1, 2, 3, 4, 5, or o,
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5. A process according to any one of Claims 1, 2, or
3, characterized in that the work mediumis PCT/CZ04/000015

transferred fromthe fif msékﬁ&eclbl%@dﬁﬂ?g 5@3@68 A8l revised

concurrently with the volune decreasing o

fifth stage and used for a warm ng process. 6. A

process according to Claim-}43-Cb characterized in that

the work mediumis transferred fromthe fifth stage

directly 20 to the second stage concurrently with the

vol unme decrea3|ng of the fifth stage and/or cooling
chaziadteeéshd sPajB3ol ume increasing. 25 7. An-

apparatus for the nultistage conversion of heat energy
the Egbrﬁeéﬁﬁﬁ?ca? eh%r@?eﬁ§e%eéﬁs &F &RaRG ngnFolBRELINT space

Wltprsﬁsyﬁeargagleevsgtﬁ&ur@hQEetBﬁew@EKeﬂegtgabgcqordhng4 5)
to any one of Cains 1, 2,73, 4, 5, 6,

arepcre&red/ 860025KSPRSEF| mtbnvaéllabhﬁ P@Tumes» ngamely as

oisfin 0 200ReEngL bpherevised: sharagt stbaedahn hat the

age ( I's creafe east, “one wor ki ng
funspaceal Mythlansenvarbﬁbtbev&buhﬁmeMEUMGtthﬁsﬁéherarranged

st ages . ( 2, 4, 5 are cre at ed paces
oney GENERre !ttt Harbly SETSrE: Shont b, acedt (A tpad
part@yob¥hngdpteienstand.are functionally (in sense of
the work nediumtransfer) arranged one behind the

other partly before the third stage (3) and partly
behind this stage. 0 10 8. An apparatus according to

8. CIﬁhnhgpa95@5§cﬁgéb%§anntéh@ialﬁe7|argeSt vol une of
the first stage (1) is larger than { he

characterized in that

the largest volume of the first stage (1) is larger than the
largest volume of the second stage (2), whereto the largest
volume of the fifth stage (5) is larger than the largest
volume of the fourth stage (4), and whereto the largest volume
of the fifth stage (5) is larger or equal to the largest

volume of the first stage (1).

9. An apparatus according to Claim 7 or 8,
characterized in that

the fifth stage (5) is joined with the first stage (1).

10. An apparatus according to any one of Claims 7, 8, or 9,
characterized in that

the third stage (3) is created as a combustion chamber and/or

as a heat exchanger.
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| ar gest volunme of the second stage (2), whereto the
| argest volune of the fifth stage (5) is IargerP H@Qomomm15
the | argest 15 vol une of i QUEL B FBa8 : :
whereto the | argest vol ur?wtggglgp&t’ E‘é‘p}si ft hﬁ%[‘{é%og'%g% Eln ish revised
| arger or equal to the |largest volunme of the first
stage (1). 9. An apparatus -aacording to Claim?7 or 8,
20 characterized in that the fifth stage (5) is joined
with the first stage (1). 10. An apparatus accordi ng
to any one of Clains 7, 8 or 9, characterized in
11.t hap QBpﬁHétPﬁiﬁacgfﬁbgg(é? pEYcPB&t 88 ascaMEoAbulti dn OF
10,Chanmber and/or as a heat exchanger. PCT/ CzZ04/000015
Description, clainms PCT filing 25.03.2005 English
chabkguksed, zz145 1l.-An apparatus according to any one of
Cainms~7, 8 9, or 10, characterized in that the
fict S ( i S<p ' i.thy.an.it v ( 5
e S aoRdrat vk S30BFal g o by ne of 0 ar ey ok
9, 10, wor 11, O characterized in that the interstage
cooler (6,7) is placed between the first stage 10 (1)

th ( d_pet h L fLh-st
12. 06! BE3BE00Y, 3LAGFA(R) 20°9B5, MREnL e LLLL 5189, 10,
or (Ip) is placed between joined stage (51) and the
second stage (2). O

characterized in that

the interstage cooler (6,7) is placed between the first stage
(1) and the second stage (2) and between the fifth stage (5)
and the first stage (1) as well and the cooler (76) is placed

between joined stage (51) and the second stage (2).



