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One of the crucial problems of today’s era is the production of “green” energy.
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i nconpr ethsiflole | i qui d [107] Let us have a tube [106] pass through the plug
[ 104] between conpartments A and B. This tube [106] penetrates by a certain
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which does not exchange material with the external surroundings but may exchange
all kinds of energy with the external surroundings (for example heat, mechanical force,
displacement, etc.).
The present invention therefore exploits the situation whereby it is the closed system
which supplies work to the external surroundings. Here we are dealing mainly with
compressible fluids.

Let us consider the case of a compressible fluid, for example air, contained in a tube
that is isolated from the external surroundings by a plug of negligible weight which is
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When the two pins [100] are removed, the plug [101] is pushed upwards because of

the expanding of the gas as shown by Figure 2. This is the result of the work of the gas

contained in chamber [B].

The work performed by the system results in an increase in volume [103] which

corresponds to the equation:
W= "‘]'Zxd V (Equation 1)

Where Pex is the pressure obtaining in the external surroundings and dV is the
variation in volume [103].

Let us reconsider the same experiment but instead of having a plug able to slide
without friction under the effect of the expanding or expansion of the gas, we replace
this with a plug [104] which is completely fixed to the wall of the tube by welding or
bonding. This plug cannot therefore move as the gas expands. Let us now fill
compartment B with an incompressible liquid [107]. Let us have a tube [106] pass
through the plug [104] between compartments A and B. This tube [106] penetrates by
a certain depth so as to avoid any exchange of gas between compartment B and
compartment A. This system is therefore a closed non-isolated thermodynamic system
in which the floating plug is replaced by an incompressible liquid. The tube [106] which
passes through the two compartments is isolated by a valve [105]. When the valve
[105] is closed as shown in Figure 3, the two compartments A and B are
thermodynamically closed and isolated. Let us keep the pressure Pex of the gas in
compartment A lower than the pressure P1 of the gas [110] obtaining above the liquid
in compartment B. If the valve [105] is kept closed, the two compartments are
therefore isolated from one another as shown by Figure 3. Under such conditions,
nothing happens in compartment B. If the valve [105] is opened [slowly], because the



tenperature of the gas; Vt is the total volunme of the tube [106]; Vtsp is
the specific volune of the tube [106]; g is the angle between the system

and the Qerbmrtka Pplane. The pressure of the gas 1110] piflosRidRRshENt B
when the work performed is great enough for the liquid [107] to rise the

full height of the tube [106] is expressed by the equation described by
Equation 4. This pressure is known as the critical pressure, Pc, above
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bel ow, Withighisirgy &huRial Yet@Rp&tied By @hiiesse in the volume of gas [110] in the
compartment. This increase in volume [108] is the result of the work performed by the
gas [110] of compartment B. The increase in volume with no exchange of material in
compartment B is therefore accompanied by a drop in the pressure P1 of the gas
[110].
The total work performed by the gas [110] in its expansion is therefore expressed by
the following relationship:

= —Pdv— mgh = —})ede (Equation 2)

Where P is the pressure of the gas in compartment B, dv is the variation in the volume
[108] of the gas [110] in Figure 4, m is the mass of the liquid, g is the acceleration due
to gravity and h is the height or head [111] of the incompressible liquid [107] in the
tube [106]. Pex is the pressure outside the compartment B obtaining in compartment
A, dV is the variation in volume [103] in Figure 2.

The condition for the liquid [107] to completely fill the tube [106] is that the work
supplied by the expanding or expansion of the gas [110] be sufficient to provide the
required work. And that is connected directly to the magnitude of the pressure Pex in
compartment A. In the experimental device of Figure 3 and Figure 4 the work that has
to be supplied for the liquid [107] to completely fill the length of the tube [106] is
described by the formula below which has been devised taking experimental factors
into consideration:

PeV sina 2 sinr

W=- PV R ” dv — ———sin o

(V + V) / (Equation 3)

P1 and V1 respectively are the pressure and the volume of the gas [110] in the initial
state, that is to say prior to the opening of the valve [105]; [J is the density of the liquid
[107); g is the acceleration due to gravity, R is the universal gas constant; T is the
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gas in the first system|[112] this (that?) wll|l cause the expandi ng of the
system [114] |ocated below it and thi S "series or serial expansion or
depression” will spr eadsé)oKhe | ast 2 15] dependent on the pressure
created at the Ersl syst & [112%&( Th&TVast systemk&atibs gpnnect ed
directly by aE be T14%] to e ternal surroundings (external system

[ 116] cont ai ni ng quuid1a5'6v which there is a pressure P which may in nost
cases be atnospheric pressure or a different pressure if this external
systemis |ikew se clgsed to the atnosphere. This pressure P is nore or

| ess equkire totp! ek suppliedpy thedsathgrenal gxpangien ghthegasi1 Kl intheselerem of t he

devi ce oéxprésadl By the felatiohénhipP bEBRUNRICRRIthE 88lutiéh b eqatib®B: system [112] is
sufficient to cause the gas contained in the |ast system|[115] to expand.

This expanding will in turn cause a reduction in pressure in the system
[115]. That will create a prgssure differential between the anbient
pressure of the gxpernal- §15] 2consequence of which will be that

the |iqujd contaihed i the gystem [ i Sindd se upL ns;Fde tgf t ube
[117]. The arri(VFL;.Vf) liquidin the sypfem[112] will'*fH8ré88e the pressure
of the gas in this sﬁ/stemand this will“Bause a further rising of the
liquid in system[112] towards the system situated above. This rise wll

conti nue_sequenti al I§1€- the term enpl g‘yed_ is "serial flow' until the liquid
reaches tMerequelqn el thedpressite b &sneas bl sxmrarmet B ae@eresyt of te pressure

in the fépahdify theidof Sak et efititdany wayhbfSekemal bredsireesys lafbthbPlnbAved by
the serial floww |l never end. When the depression created in the first
syst em [18Qated; dospdosysten Rigiart tadhe tgyatept o §iguees $ apfet-| Bt amrunisviq 115] is

equal t OartdRiny thes& aimphé AEvtELof thREmBd? SRR iR Figlires Beardies it 8&Heai tyed i n
each systemi can be descri bed eval uated using the foll ow ng equati on:

Pgdvl si${agkind them ene orpﬁ%gvtpe\g;?lie‘g 3O RYFigyre >. This device is made u

therefore of a series of thermodynamic systems that are closed and isolated in terms
of the gas stored above the liquid of each system. The number of moles of these
gases remains constant because there is no exchange of material with the other
systems. However, from the thermodynamic standpoint, the incompressible liquid
behaves as in an open system because there is the possibility of liquid being
transferred from one system to another. It is therefore this combination of systems
between the liquid and the gas which will therefore be crucial to the operating of the
entire system as set out in Figure 5. The expanding of the gas contained in a closed
and isolated system will supply the work needed for transporting the liquid contained in
an open system from one system to another.



VWere i is the rank of the system downwards, and Pex is the absolute
pressure applied to the first system For a depression Pex created at the
first sysieemdodskeé] the maxi mum nunber n of thernodynam ecspatesnmodoD be
arranged in series so that the pressure of the gas in the |last systemis
equal to the critical pressure Pc is calculated using the follow ng
equation: RTV(Equation 7) n =1In(Pex (V1 Vt) ) 1 (pg Vt2 sin a)P V
According to Equation 7, the nunber of systenms to be placed in series tends

t owar ds mmrwévmtofvm@netshﬁ aam%eloﬁbss@rengi%pbmatbdﬁe%esqkegfeeﬁ@t syisketh lsftoh
e S are of the

say a vertical tion. t

vol>/ume o[ 112ﬁ§“§ @E?éj’) Wi capzg t %SPP(g%Gdé'?ﬂ ?f);hef"}‘ﬁéerﬁé%‘mﬁcéfedtgﬁéow lté‘i’ﬂg 'Because

;)L t[lebV\théﬂeé ornsér)alté)@tanaaﬁfér?d@&ewl |Wﬂ3|?spr’@a@rtdefhet ths€ aystent quﬂeiavatelr in
e tube to o e a Zer.o, ota

nunber oPRERhan Hia BRERTe STRARLAES WA 0 12hA e 1Pk SURIE 5 1 9d5 t hat | 1

this Sysb@rﬂﬁdcfedl dlﬁercﬂy bﬁd tube pl1lzpfoltﬁ@%&@kna%aﬁ@noﬁﬁg@t(ektarﬁapsmm1[1516]al d out

al ong the surface of ground, the length o stem tends towards

pl us i nf FARtRINgTHUI ﬁﬁa\f?swmatthﬁfﬁ § 3 \REeSSHY E wh@ .ra in BIOSEICASRS PBr

t ranspor btm&pheﬁwbﬁésémre rar%rmfféxehﬂsreéﬁjr@rfqh@%rxterﬂréﬂ %9§tem0ié FiRSWIEE clogeges due
to friction are g@%é?g_ | e and can be considered to be zero e5£%ft ally

si nce t hisWeayee NORTPFRHERI IR MPre G AR S dR 1o iiachBa e thebe [ 106]
of each gisdscon @adrysystdie o the Bswts of Biguprssdp tﬁ@tpre“sddreuappnzaab the@ns t hat
t he devi ce can 35 of epaornous | ength as shown in Fleg Th? I5$yout of
the tubeSYHE® W4 isr pyfticient t8n°‘gilh°'§ & s9asnPontpieq (il K%ﬁ? et I 2R ous
forns as eksunde YR8 ¥xBandind-WBIUA €urfi-cause a reduction in pressure in the system [115].

That will create a pressure differential between the ambient pressure of the external

system [115] the consequence of which will be that the liquid contained in the system

[115] will rise up inside the tube [117]. The arrival of liquid in the system [112] will

increase the pressure of the gas in this system and this will cause a further rising of

the liquid in system [112] towards the system situated above. This rise will continue

sequentially — the term employed is “serial flow” until the liquid reaches the first system

and becomes deposited [113] there. If the pressure in the first system is kept constant,

this serial depression followed by the serial flow will never end.

When the depression created in the first system [112] is great enough that the

pressure in the last system [115] is equal to the critical pressure, the pressure Pi of the

gas contained in each system i can be described or evaluated using the following

equation:

U@hsma

. 7\/ RTVtsp )+pgdv1
-1 p,

tsp

(Equation 6)

Where i is the rank of the system, downwards, and Pex is the absolute pressure
applied to the first system.

For a depression Pex created at the first system [112] the maximum number n of
thermodynamic systems to be arranged in series so that the pressure of the gas in the



Hence, know ng the total nunber of systens nmounted in series, it is
possible to calculate the depression PexR that has to be created at the

first syghSholdsiesl in order to be able to achieve the Cﬁbf/b%touﬁ&o@nssure Pc
in the | ast system by applying the follow ng equation: P exR pgV ,2 (n

+1)sin a PIVIRTV tsp VI + Vt (Equation 8) The condition for serial fl ow
to continue as far as the reservoir is dependent on the differential

pr essur elagksygiem isheqysl dg sthe ecriibalvpressiae | Pepis ¢ajculagid ysing tthe fpllawirgir e of

t he gas E&lﬁti@ﬁ: the last system[115]. This differential has to be great
enough to'cause the liquid [125] to rise the fuII height of the tube [117]

and oversp| Il intp7ypne |ast mﬂﬁl Hence, der Jtoonr _}hl S systemto
operate Gp nu_o_us_&’ﬂ_t_tﬁl ! Z_npte that pressure of the gas
[ 110] has to t(epgtpoilglﬂae) Ilnplpfress re. Below this pressure,

According to Equation 7, the number of systems to be placed in series tends towards a
constant when the angle o tends towards 90 degrees, that is to say a vertical position.
The magnitude of n is limited by the square of the volume of the tube, or, put
differently, the mass m of the liquid because of the work (- mgh) that has to be
supplied in order to cause the water in the tube to rise.

However, if the angle ¢ tends towards zero, the total number of systems n tends
towards plus infinity, which means to say that if this system is installed in a horizontal
plane, that is to say is laid out along the surface of the ground, the length of the system
tends towards plus infinity. This means that this system is the ideal pipeline for
transporting liquid from one point to another. Hence, pressure losses due to friction are
negligible and can be considered to be zero especially since these losses are confined
only to the losses all along the tube [106] of each system only, these pressure drops
do not add up. That means that the device can be of enormous length as shown in
Figure 5. The layout of the tubes has no influence on the system. The tubes may come
in various forms as for example in Figure 6.

Hence, knowing the total number of systems mounted in series, it is possible to
calculate the depression PexR that has to be created at the first system [112] in order
to be able to achieve the critical pressure Pc in the last system, by applying the
following equation:

ng,2 (n+1l)sin

Pl Vl 7\‘_ RTV tsp
Vl + Vt (Equation 8)

PexR -

The condition for serial flow to continue as far as the reservoir is dependent on the
differential pressure between the pressure above the liquid [116] and the pressure of
the gas inside the last system [115]. This differential has to be great enough to cause
the liquid [125] to rise the full height of the tube [117] and overspill into the last system
[115].

Hence, in order for this system to operate continuously, it is important to note that the
pressure of the gas [110] has to be above the boiling pressure. Below this pressure,



t he di ssolved gases will gasify and will nake up the pressure difference in
the system adjacent to the first system Gases comng out of the liquid
phase W {1h{3R83 {7ore increase the pressure of the gas apeVgatlifedebdvi d. and
this will not allow autononous serial depression to be activated. l'I'he
critical pressure Pc and the pressure of the first system Pex absolutely
must be above the boiling pressure. In the case of water, the boiling

pr essur ethe\dissolved SRse yillegasiiCand willkmake s fiel pressure difflecance (n t@>ybten) and can
be esti : | L€ t r j.n ey, 5 4 Cel si us
using t E&J%’ﬁ g\EI)M tﬁé fg%]tu%?%ﬁ': %Iagéspggﬁg*glggtg_&t Q%ZBQL?%?&%?%C\)A&" g‘?&éfé?@\her e T

i s the tioaeasathe pressure lof tiRagas alkovedhé dquid.darfsthis wil nohallayaautonemows pr essur e
i n atnos | C8: Fi o ref f

it onono o ackrepeion 8 Sidleg] rib b bRLIEEE MO BRAILE Qlndlist L o
oper at i osysiém |Pelscabseluei oakt be ebddethetbodingtptessere. dn He casgsefemateiodie not run
out of | g .oy L r I at g system
[112] 1 <Pt PrRECLEe0Kh P Unitees L2|sHRR: SaMbBRFoRO"as Rnl Y i D270
vacuum pestimnatedh fos @lldemperatures sangingrbetiadt] 5 and dOwdegreeseCelsing usingtie Usi ng a
vacuum pﬁ]&viﬂ&%ﬁﬁat ing energy froman external (electrical or nechanical)
sour ce. Is“tnererore one of the well known properties of fluid nechanics
which will be used to create the depression needed in the system[112] in
order to ensure continuous oppjyation of the system or perpetual operation
of the system Let/NpPsTdAdi- device like the(Bueaeeerfbed in Figure 7.
It is made up of a pipe filled with liquid up to a height [119]. Above the

free surface of the liquid there obtains a normal pressure which nay be
equal to,rhe anbient pressure of_the gas of the external ,.surroundings. The
i pe_ has"heff L he reratife 95 e faking Soleang £oL e SRl ArPRUy ai ve

[ 121] i singosphaeedser flows fromthe orifice under its self weight. This

fl ow causes an increase in the volunme of the gas [123], simlar to

expandi ng but expanding forced by the flow of the water. The consequence of
t hat is Timatdevice refdEiges 3 ke thereosicapatie tdicargastohd@dlis skfialt depresdi@nsi on

L2 ot ol B 'S RTRES Bl ot e R L B Al a5, 25,
i n presstheexteroplisysidmadoet inet funrcit oligtidesnd prdvidled thatittieideptessioh ereatécdononous
s SRETRY a0 webl b PR SRRER E het G B AL,
depr essi aging\a lvacinen poinpwondedied tothesgstomd 1 $21 flaw will mercorfihooust isimggh t he
?8??;&9 n%a]céébaqvl\jlnﬁ]m%gﬁss Ssir?é e@er&/ %%aaln e@(?earrqal%le&%g %tr m%%ﬁgﬁiéﬁ)egoupé/e.t he

It is therefore one of the well known properties of fluid mechanics which will be used to

create the depression needed in the system [112] in order to ensure continuous

operation of the system or perpetual operation of the system. Let us consider a device

like the one described in Figure 7. It is made up of a pipe filled with liquid up to a

height [119]. Above the free surface of the liquid there obtains a normal pressure

which may be equal to the ambient pressure of the gas of the external surroundings.

The pipe has a drain orifice [122] closed by a valve [121]. When the valve [121] is

open, water flows from the orifice under its self weight. This flow causes an increase in

the volume of the gas [123], similar to expanding but expanding forced by the flow of

the water. The consequence of that is that it reduces the pressure of the gas [123]. If

the extension [124] of Figure 7 is connected to the first system [112] of Figure 5 as

shown by Figure 8, the depression of the gas [123] will create a reduction in pressure

required at the first system [112] to activate the autonomous serial depression.

Further, if this pressure Pex at the system [112] is equal to the pressure described by



Patin -Pax Hm n(Equation 10) Pg Were Patmis the external pressure
correspondi ng to atnospheric pressure in a systemopen to the atnosphere.

| f the cyyReddofgy of the extension [124] is perfornmed apctlgddé@dmeoel 125] of
the system[112], the serial floww Il increase the |level of the liquid

which will therefore flow through the extension [124] of the notive col um
of Figure 7. The height of this notive colum needs to be fairly tall so

t hat whefataton &g agtonpmeus isgiidl Hepesssivaswitl the fRilgyyaduRy ABORAMOWT Sefé@ld Hni n
at whichgglyow at the tap [122] ceases, the gas pressure Pex is equal to the
pressure PexR needed to activate autononous serial depression and

aut onomof¥vsiarqugh the gpening,t18Rlmi Gaasesatiaaminiashiead oI beigh descrikedbydhge syst em
as descr ihdirgeuatissi ng the principle of autononmous serial depression can
be used by creating an autononous serial conpression. In order to achieve
this (that), all that is required is for the punp to be i mersed by a
sufficient depth to_cause conpression of the gas contained above the
liquid. Thg key ve IS to create a co ression so that there is a
differentiaMwith rgspect to the external ofEGHBFéRE PPéssure. At the same
time as conpressio s taking place and because the liquid is open to the
system | ocat ed above it at a |ower pressure, the gas being conpressed w ||
supply work which will cause the liquid in the systemto rise into the

conpar t n¥fRerafeRl®. 'STtﬁé YRINRISPIESTHIE cOFBaPPingh o ?W@‘?S@%"‘bprqsﬁﬁr@l Wiaits

submer gedyfigitopehns theSREphére. I itkiiEshnebling éMAe %y@hgah t[’mau] &f parforfeguces the
volunme of the air hence increasing its pressure. onpr essj on pressure

i s equal a theihasehlZnl gEthgisyatepyldddluthe W'aﬁ*@&ﬁw@f'“qrﬁﬁ‘ﬁ tHe 1Yel i ted Ia¥e punp is

i mrer sedwhichgwif meié‘or%f’ﬂb%thﬁd”'u@h RREEXt RS A QJHQof 'tﬁb :%Bﬁ\ié“é&lmﬁﬁ oﬁﬁéhr@'?
conpression npde. The total work received and oduced b%l@r}eg gas is

descri bedhgyneight of 3'1'51 BW'YR; °<Plematne@ﬁ§ ke ge fa'W)@'O%DW@@S’QB'? 20ef 1% 000001

][1 an 1 W.qu@l?@la\éhes theEmPirfym hefghP&itead Himitt whichRioWVatThé {dpquas)iceBsés!)
i
the gas pressure Pex is equal to the pressure PexR needed to activate autonomous

serial depression and autonomous serial flow.

Autonomous serial compression

Also, the same system as described above using the principle of autonomous serial
depression can be used by creating an autonomous serial compression. In order to
achieve this (that), all that is required is for the pump to be immersed by a sufficient
depth to cause compression of the gas contained above the liquid. The key objective is
to create a compression so that there is a differential with respect to the external or
ambient pressure. At the same time as compression is taking place and because the
liquid is open to the system located above it at a lower pressure, the gas being
compressed will supply work which will cause the liquid in the system to rise into the
compartment above. The gas is compressed by the ingress of liquid via its submerged
part. The ingress of liquid into the system therefore reduces the volume of the air
hence increasing its pressure. The compression pressure is equal to the hydrostatic
pressure or head of liquid in which the pump is immersed. Figure 13 shows the pump
operating in autonomous serial compression mode. The total work received and
produced by the gas is described by the following relationship.

10



Where Ph is the hydrostatic pressure on inmmersion in the liquid, dvh is the
vol ume of conpressed gas, P is the pressure of the gas after it has been

ext ended,wéhid/®sdhe vol unme gai ned by the gas as it expanpdsi0additloodddri s t he
total variation in the volunme of the gas when contained in an isol ated

systemto which Ph is applied. Resolving Equation 11 yields the follow ng
expression that descrl bes the pressure of the gas during activation of the

aut ononous sgr uﬁ npr, s Hon |n£§mh systg _a@ a function of the
hydr ost at¥ & sSuleP) H:@’br €8 T We?Prelsur el Bmedd®ni i 1dr der to
cause the liquid tblrlse tthe ful l=hhei ght ht of the tube: (pgV,2 sina p =

pAd RTV, 57, (Equation 12) h In the autononous serial conpression system

there is no need for a notive colum. The pressure differential between the
syst em af¥herAENeR dg Rrdroglalia BigReA@S imaersien k¥ 9e dagidodighisttae XPINEw Her i al

fl ow wherombresddighs 0P i4 tEEpRSEe ot 18! ghé GftENk ha8 eeh ek@inBed edv &l the
conpression. Equation 12 is valid when'the conpression pressure is bel ow or

equal t o VeluR®rgaingshbethergas astihexnasds andi Bhisthe tetidlvagiatign BdBe ¥plumgiafons t he

perfect gasgdNndcdrbAlf&d inlHpl isSiatel 4fsterhi6 whicheH i§ aBblideeal gases, invol ving
ot her paraneters, need to be taken into consideration, FIELD OF APPLI CATI ON

Bor e- hol &esaltngveguationd(l |vieldsithe follawing ppression tat dpseribes theypressureiof| d of

water. | tth&%ﬁ's Hem Sﬁlvéilldn @fxfhé%Edn%ﬂto%!%%ﬁé‘scoﬁﬁﬁé%sﬁd?ﬂlﬂ%afcﬂrsy&t@ﬁl #¢ gduct i on
of wat er e dept at the systemcan reach is beyond sevéral hundred

metres. AURGtiApof Phecta/@mﬁat@fprwﬁuge Rppltirensesests the Méiﬁ%@ ggeded iniqgeRTdog. The

notive CehusBtheqghig e ASKIheliQl hdightWebf thB@a@sk: The head height of this nmotive
col um nust be designed to satisfy the condition needed for initiating the

depression and the s Ismf&ow when the tap [128] |s opened. If the
capacity of the aquri( ) to produce water is eat enougg t he head
hei ght of \g? hedt {:£27] can be increased in 88? £80hdge a

sufficien pre fa head. The tap [128] nay be replaced by a series of
hydrants so that a great many individuals can be served sinmultaneously. The
design of this punp needs to take account of the maximumrate at which the

aqui fer [l 8R] agamoméley serrl c@rﬂp@sslb@ S%M@ﬂndhéﬂéeis BRI iAo a Aot dolumtini Ng
dry. The elivery of the must t erefore(})e bel ow t he maxummrate at

whi ch wat'8F Pieste; fiffereph weep thgopystans and (g Bxiendl pHIFRYNAIRGE dfer

st andi ngtraerseregbhom@rahpumwt tsenﬂrﬂm\ndmeﬁrth@&iebtﬂ bﬁdmdbfsmt isysuffidiéntttbat i s
required is for t% rrgto errert(]:Jefromtg oahelght t hat all ows
the tap [PEW@fe S8 rﬁS‘B}P §sion, RogAtien 1%t Y3 |‘WE%" th‘?ecqr’&’/[@?s' MBESEUE S m t he
desire t(belblwe@{emual foeﬁﬁéﬁ/ﬂb@\fe m@t e aédﬂlhﬁ)tlﬁhlmhefew coRpr&dspnblidnalthea t ower .
It can fee ?‘ﬂlrec

er distr ins networks for vi |l | age
b S onPeadlOat Iaw imag lonatt BEls rje. e BESHs (@ BR BRITa VSR | nt o2k he

aqui f er. parameters, need to be taken into consideration.

FIELD OF APPLICATION

Bore-holes and water wells

This invention can be applied in the field of water. It can replace all extraction systems
used today for the production of water. The depth that the system can reach is beyond
several hundred metres. A simplification of this application is depicted in Figure 9. The
motive column corresponds to the well head. The head height of this motive column
must be designed to satisfy the condition needed for initiating the depression and the
serial flow when the tap [128] is opened. If the capacity of the aquifer [129] to produce
water is great enough, the head height of the well head [127] can be increased in order
to have a sufficient pressure head. The tap [128] may be replaced by a series of
hydrants so that a great many individuals can be served simultaneously. The design of
this pump needs to take account of the maximum rate at which the aquifer [129] can
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Aut ononous production of electricity This punp has solved the inpossible
probl em of cl osed hydroel ectric power stations as described herei nabove in
t he par agioaphvesRecerned with the prior art. Because thepgbERotRGoNOt
require external energy in order to raise water to any hei ght above ground
l evel, it is therefore able to create a hydroelectric energy production
systemln t he form of | oop as shown by Fi gure 10. This device is made up

of a res@elvgr o Pi%?v%ﬂled?Wﬁ@e\ﬁéﬂ"@" "["1'3@ ryThie deltverioefdbe pyap imyst

depr essi gar&bidlod Beldl the midxmhidh e ot WBER WatBPfloPined 812 aéll bt SoralhBle. by a
notive colum [132] containing water. The notive colum |s connect ed to the

reser voi Wilhythig PEBIR 8deweisiande ¢ hejght H ebeirtbe amouns qandedigd gireqtly; Al

col | ect ofhat & Rqtikddis A6t thé%ﬂinpvmle%rgélfrwtne Wall @&am@rgthefhai BIIGWS RbSHri C
alternator. Electrical cables [136] are connected to the alternator. Wen

the val vE28L pEMPY Bpevrier, dirartly vipfoetheftowes. t@%?mv@ec‘éﬁﬁlﬁ‘l"ﬁo[QS@tF 3| ows
NEO t herduheef i, BiedBuhd ) opdithe Wit bliSudrt bhA Recthiiieluy PRwskef ves t he

alternator to produce e Iectr|C|t|y The reduction in the anount of water in
the noti d@tr@ét'wamaw@gorbﬁf%ﬁtvé Age oha dewn. Hdedigitinaifagtpr wildiedhe Ftewht er .

Thi s exppndk BowatBeheS E@qGif&at es a depression which activates the phenomena
of depreSS| on and seri al flow t hrough the punp [131]. This punp draws water
f r om t he AvtaNmens progygtion felestriicjer s it to the notive col utm. Per pet ual

flow is fThgnRhfy RaLdId R, m@bééfbl@%réﬂ?@mtdﬂcms@@ hbéi%éiecHBWngla‘ﬂonJ he

design of the systemhas to satisfy the conditions necessary for this

cl osed hg¥ ﬂe@r@e@ Neteinphaxe isthethasrdraph epraerias with thegirior @rti Basayse s
gener at esurhp dds fhoa réqm{eeémérﬁal Pé)} Beerday td F!.ﬁséf walé?% %yrrfé.g’mla%w ps: Pkw

= pGhg(Equation 1 Patm - Equat i on Where Qis the flow
rate, h gupddevet ﬂtéétthew@fomabje meprgﬁte @hydrn@le@m@ﬁnar@u ncpcit@tl@rhéymdn hei ght

[142] of tHelygmivat sruodpnast é}%wmsy WigureOl 0! isWelide i€ H12@6 lupld? o leServbir{3spl the
turbine [134]. This't power station can be built on any scale froma

smal | scePmiainiags watey éﬁ%]tBhww&noaloamenalng«;preww |pam@e[1§&h|5eme@u¢4| ci ent
to pomrtr@rélﬁw comé@mtsn&etx%yl%ﬂmewe%ldfﬁn [fﬁ??c&h@[ﬁﬁwb'mfa@ér PREVRotiVS

dependent on th ei ght flowrate Q These

two par afRltBRds ﬁmneCIfé teﬁ%reseﬁ@'r (,erﬁ FQﬂeC 9 P'H@ [H@él %?fé\e"tegd°|“ﬂe @hd 1 be

possi bl eoftm.scméétbursta ﬁ;rﬁl)iét[%ﬁ mb.hqumf |s%ﬂﬁé<§édi ﬂga@@ﬁe%trtal StepiERort s of
power by_adj usti ngi | ow rate and head \g@ . To increase the flow

rate Q i Elepdicglogabies é1 353 ¥gneqnaected t&eﬂ"ﬁgﬁ'“ﬂ'ﬂ%ﬁ)r gn B¢ eratve HdObrivnous

serial dgpaRYSIHWaIEH RS tHe rﬁéﬂ‘@dﬁ] # 3§1W& Pt)étﬁé%lfe%t & M3By&hd an
i nst ance Fpé yation 13 becones: W X : lﬂglplp FV\xere K is

e numbBITReSubing WhighTRemAres g Atassatal lorouls Spelisy RBS fPaiRoRt o of
each punp. thkl dihduht tof RGO ttheinkdtivk i ddfumn causes an extension of the gas [141]
above the water. This expanding therefore creates a depression which activates the
phenomena of depression and serial flow through the pump [131]. This pump draws
water from the reservoir [138] and delivers it to the motive column. Perpetual flow is
therefore obtained, driving the turbine [134] unendingly.
The design of the system has to satisfy the conditions necessary for this closed
hydroelectric power station to operate. The electrical power generated by such a
system is described by the following relationships:

PkW= thg (Equation 13)
— (Equation 14)
e H - Patm — Pex
P8
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In the equation describing the depression in each system (Equation 6), note
the significance of the influence that the inclination has on punp

per f or MaRES201M3$8; t he angle a ends towards zero, that iSchRas@doeddyards the
hori zontal plane, the depression in all the thernodynam c systens which

make up the punp is the sane. This anmounts to the fact that this autononous
serial depression can be used to transport |iquid over vast distances

wi t hout JMpgie | isghetiowrratel hdmenegsffectiva Beast bgighttaf thé popzanddivis the headent i on
to be apﬁ’\'elgf\feipt&] Bihl‘ﬁe'vga{térgiﬁtthé’ Phofile 5@1&?@ \ﬁfrP%%Pecff Fﬁ rIGH Sidi Fuhé AtoME

L t .
drinki ng wa Ih built-up areas an o ot he uids not connected with

wat er . Wat34. Thisstyne obpemeratationrean el built anearysealedram apmaliscale (sufigent 12
shows th (WeTI[ A=) AT I 1 i . v pcal n ; ri zontal
e or o5p oL HEREIAD 1P Bl SBTSUMOBNE) Bhiver B 1lind Rl RaRe 18,

aut ononmo (RSIUBtiAN 1% theoelrettral Power inslerendsint an theoeagdreighti§ attheddrop angSTRI PTI ON
OF THE D%/‘gé\é@'ﬁaté"cﬁtﬁme%émb .pILHn?et@ijs%iﬁ’ bEURLES fhe JEhGHIrcﬁgheld@Qmﬁn&' sgﬁgure 1
IS atherr_m ynam C S stemwt t wo corrpartrrents _and n ich there are
gases at Wil Ppepassiblepta sanptiist aTsystamusapahip af taesatatingrrossiblgapmereisnf a fi xed

PLug | 10bbwef b 8@LHGE fI8G!rdfel arlithé rela RERK TenRase MeMoldll g ifisour e 2
is the sane systemwth the pins renoved. e gas I n _conpartnment 2 expands,
suppl yi n@ossiplk te gpasider adesignythatyusaescsqyeray autanomgqus seria! idepiessing PEM@Ssure in
the two ¢ i ; i : 8k depict a
system ag?g@g@érlggghévlv@ﬁgﬁ{éegrﬁn gﬁﬁﬁg%‘é%ﬁcﬁgﬁ&fﬁbt WO ef:éé)rrpart ments are
i n comruni cation by way of a tube [106] fitted with a valve allow ng them
to be isol d or I% Kk n conmuni cati on with one another. Here, the plug
by = g

is replac ca e of rising the tu [ 106] according to
whet her or not the gas |r{_ﬁomjartrrent B eﬁggﬁag}oﬁl gsé 3/10 Figure 5

depicts the serial depression or conpression punp consisting of a series

stack of devices as described in plate 2/10. N
Where k is the number of serial pumps placed in parallel and Qj is the flow rate of each

pump.
Liquid transport pipe line

In the equation describing the depression in each system (Equation 6), note the
significance of the influence that the inclination has on pump performance. When the
angle o ends towards zero, that is to say towards the horizontal plane, the depression
in all the thermodynamic systems which make up the pump is the same. This amounts
to the fact that this autonomous serial depression can be used to transport liquid over
vast distances without supplying external energy. This property will allow the invention
to be applied to the irrigation of large areas. The distribution of drinking water in built-
up areas and also other liquids not connected with water. Water resource
management will thereby be simplified. Figure 12 shows the configuration for switching
from a vertical plane to a horizontal one.

Creation of works of art

These principles can be used to create autonomous public fountains or works of art of

various kinds.
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Figure 6 shows another way of arranging the tubes to allow the
t her nrodynam ¢ conpartnents to conmuni cate with one another. Plate 4/10

Fi gure 7wosh@ssdne notive colum needed to create the gepsLssiadot hat
activates the serial depression. Plate 5/ 10 Figure 8: show ng the notive

colum and the serial depression punp fitted together. Plate 6/10 Figure 9
showi ng the configuration allowing any fluid to be produced in a well.
Plate 7/10 Figure 10 describes a systemthat allows autononous production

of el ect peseRIELNONGF THE BSRAWINGSS a reservoir, the autononous punp, a
turbine, an alternator and a collecting pipe. Plate 8/ 10 Figure 12 show ng

a hori zoRtate 1d8nfi guration for transporting liquid over the surface. Plate
910 This plate contains Figures 1 and 2. Figure 1 is a thermodynamic system with two

compartments A and B in which there are gases at different pressures. The two
compartments are separated by a fixed plug [101] of negligible weight held in position
by a pin [100]. Figure 2 is the same system with the pins removed. The gas in
compartment 2 expands, supplying work capable of moving the plug. At equilibrium,
the pressure in the two compartments is the same.

Plate 2/10

Figures 3 and 4: depict a system as described in Figures 1 and 2 except that the two
compartments are in communication by way of a tube [106] fitted with a valve allowing
them to be isolated or placed in communication with one another. Here, the plug is
replaced by a liquid capable of rising up the tube [106] according to whether or not the
gas in compartment B extends.

Plate 3/10

Figure 5 depicts the serial depression or compression pump consisting of a series
stack of devices as described in plate 2/10.

Figure 6 shows another way of arranging the tubes to allow the thermodynamic
compartments to communicate with one another.

Plate 4/10

Figure 7: shows the motive column needed to create the depression that activates the
serial depression.

Plate 5/10

Figure 8: showing the motive column and the serial depression pump fitted together.
Plate 6/10

Figure 9 showing the configuration allowing any fluid to be produced in a well.

Plate 7/10

Figure 10 describes a system that allows autonomous production of electrical energy.
It comprises a reservoir, the autonomous pump, a turbine, an alternator and a
collecting pipe.

Plate 8/10

Figure 12 showing a horizontal configuration for transporting liquid over the surface.
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Figure 11 describing an autononous el ectrical energy producti-on station
with a conbination of several autononous punps placed in parallel. Plate
10/ 10 Fi gdr210hds2¢snoWi Nng t he punp using autononbus seri apcHEARIdRSRLON-

CLAI M5 1Met hod of punping a fluid, characterized in that it is based on the
principles of autononous serial depression and/or conpression and on a
systemthat allows the fluid to be punped autononously. 2Method of punping
the flui Bla4&800di ng to G aim 1 which does not have a subnerged punp or a
mechani c ' i Al j i nd 2, based on
t he fact P#tgﬁgﬁt eQ%F(glraP %q%d@te)mgpgglaeg ?'S%ﬁ}%égsze‘ggd‘?%%@t“ﬁ@@%andi ng or
expansi ofPrapinationf seyripliBeNaMpUs PeMpsedpced n faliMli ch supplies work to the
ext er nal pgigé 4eMedi ngs. The said gas may be at a depressed pressure or at a

rai sed pressure in relation to the pressure of the external surroundings.
Figure 13 showing the pump using autonomous serial compression.
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4AMet hod of punping according to Clains 1 and 2, characterized in that the
depression or the conpression created in one conpartment of the system

consi der @& RAfe@s26 NGl € nodul e causes the fluid to pass ipghRa3610bdosdi
conpartnent of the said nodule. 5Method of punping a fluid according to

Clains 1, 2, 3 and 4, characterized in that it consists in arranging the
sinpl e devices or nDduIes I n series by stacking themon top of one another.
6Met hod &L-AM®pi ng according to Clainms 1, 2, 3, 4 and 5, characterized in
that the nunber n of superposable devices is dependent on the angle a

bet ween the and the horizontal ane. 7Met hod  of accord| ng
to C aing '\Zl‘%i gn} EWHP'Q%taeﬂH“Qveﬁ‘qr?Fthﬁg? i, thay ity Ist Qﬁ?@gl%‘ng‘ﬁm are of

t he vol une ca‘utdnbe.owbenal Hepresuivrabrit/GHoftesseRn .and Mat 41 oybtanh trmuramwsgthaccordi ng
to Cains 4ﬂadq g ctterlzed in that n tends towards infinity if ais
equal to zerd R ?ﬂ?f’? ?ug%c}us%nt al plane. 9Method of punping a fluid
according to CI ains 1, 2, 3 and 4, characterized in that the

2 Method of pumping the fluid according to Claim 1 which does not have a submerged
pump or a mechanical piston.

3 Method of pumping according to Claims 1 and 2, based on the fact that it exploits the
situation whereby it is the expanding or expansion of a gas enclosed in a closed
system which supplies work to the external surroundings. The said gas may be at a
depressed pressure or at a raised pressure in relation to the pressure of the external
surroundings.

4  Method of pumping according to Claims 1 and 2, characterized in that the depression
or the compression created in one compartment of the system considered as a single
module causes the fluid to pass into another compartment of the said module.

5 Method of pumping a fluid according to Claims 1, 2, 3 and 4, characterized in that it
consists in arranging the simple devices or modules in series by stacking them on top
of one another.

6 Method of pumping according to Claims 1, 2, 3, 4 and 5, characterized in that the
number n of superposable devices is dependent on the angle o between the system

and the horizontal plane.

7  Method of pumping according to Claims 4 and 5, characterized in that n is a function

of the square of the volume of the tube if o equals 90 degrees.

8 Method of pumping according to Claims 4 and 5, characterized in that n tends

towards infinity if a is equal to zero, namely for a horizontal plane.

9  Method of pumping a fluid according to Claims 1, 2, 3 and 4, characterized in that the
depressed pressure can be kept constant by using a vacuum pump.
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depressed pressure can be kept constant by using a vacuum punp. 10 Met hod
of punping water by serial flow according to Clains 1, 2, 3 and 4,

char act enygado/dosret hat the depressed pressure is created dgdf/gaz6lediose t hat
conprises a columm containing water and which is closed by a val ve whi ch,
once opened, generates the depressed pressure. This sane depressed pressure
can be relayed to other, nore distant, conpartnents via a pipe. 11 Method
of punping water according to Cains 1, 2, 3 and 4, characterized in that

the notive oRétisd Fapurising RItGICBY deyialafiGar ddcarding e CHiMs 1012, theingystem in
the liquid |r?] or %{;‘.r ‘iep F%ﬁﬁl t he gr essure neetdgg to, act vazte aut ononous
serial flow NERCEIZeLit %ﬁ?&&?ﬁ? Rrespylpds JERGT Y Aglevise Al rpPises 3 3 g,
7 and 10, cholumet eontziaihgi watehahd twtecrs &8 diobédiibgl arevglve uwiiicts dneebopeped,13 Use
of the systemf i f Ui cor.di t i 2 nd 10
for the );;ro CF %éeﬁggﬁh@g?sggﬁé%sﬁﬁc?@? s%@ﬁrd g@%\%%ﬁe%s%erﬁy%eﬁhgyds@em for

punpi ng for ather, pareptisiay, eimpartmdotsiviag pigelr oel ectri ¢ power according to
Claims 1, 2, 3, 4, 7, 10 and 13, characterized in that it conprises the
foll owi ng equi pnent: a reservoir containing the water, one or nore
aut ononoud  sethed ofRimRing wWatapageeelingdp mﬁﬁmag&é@ sl 4. ebarpptgrizadge thah thea
turbine. 15 hKseQolviecanyisd RPlat&] b;ﬁufﬁahiéginﬁé&,iéﬁoﬁ%@y&bﬂgntﬂﬁb fdud s 1, 2,
3, 4, 7 and 10, characterized in that the serial Oﬁuné)? n be used to
transport flUPLo SURAY 1P BEESSYP SpeRRIdR activgte gutongmops, & rlﬁﬁ‘bﬁ-ng system
according to Cainms 1, 2, 3, 4, 7 and 10 for supplying drinking water from
a bore-hqle gr.well or by surface transportatian., 17 f the punpi ng
system aggor%fsﬁeén ko(g pt'f"ﬁ\”ﬁba #"J %(‘;COEQ,IHQ 0 "Qﬁg’ %8?140% apﬁﬁ,gcg}afqgﬂeng%iphe field
of agri cul t uthat the 8aitUfeid ofayttdre agunimeng system according to Clains 1, 2, 3,
4, 7 and 10 for building and creating works of art or decorative pieces.

13 Use of the system for pumping fluid according to Claims 1, 2, 3, 4, 7 and 10 for the

production of hydroelectric or hydrodynamic energy.

14  System for pumping for the purposes of producing hydroelectric power according to
Claims 1, 2, 3, 4, 7, 10 and 13, characterized in that it comprises the following
equipment: a reservoir containing the water, one or more autonomous serial pumps,

a motive column and a collecting pipe and a turbine.
15 Use of the system for pumping fluids according to Claims 1, 2, 3, 4, 7 and 10,
characterized in that the serial pump can be used to transport fluids over great

distances.

16 Use of the pumping system according to Claims 1, 2, 3, 4, 7 and 10 for supplying
drinking water from a bore-hole or well or by surface transportation.

17 Use of the pumping system according to Claims 1, 2, 3, 4, 7 and 10 for irrigation in
the field of agriculture.

18 Use of the pumping system according to Claims 1, 2, 3, 4, 7 and 10 for building and
creating works of art or decorative pieces.
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19 Use of the system according to Caim13, characterized in that the power
produced is used to nove a vehicle over |and, over sea or through the air.

WO 2010/093267 PCT/0A2010/000001

19 Use of the system according to Claim 13, characterized in that the power produced is
used to move a vehicle over land, over sea or through the air.
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