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Abstract

This publication is the presentation of the latest patents deposits of SPAWHE (Synergic
Plants- Hydroelectric Energy Atrtificial Welling), that is not a corporation, although could

have been more peerful than Microsoftif sustainable development were a real objective for

the men of power. Instead, SPAWHE is the website of a pensioner without a dollar of capital.
The latter patent applications dealing with desalination, power and sustainable atayg
connected to the previous project, that nobody has funded and implemented, which have had a
virtual development in the inventor's mind, without which, these desalination, food production

and energies can never be realized.

The sustainable future tife environment, energy, power and labor is not in the direction in
which we aregoing for the simple reason that thverlds environmental and energy lacking

"the scientific organization of work" that has led to the current industrial and economic
development. The big problem of global warming, but also that of migrants, unemployment
and hunger in the world should give pause to the designers of the production facilities of
consumer goods, environment, energy, urban areas, agriculture, to try the most
compehensive solutions, drawing on everything that we have available in the various
scientific and technological discipline§hese serious problems cannot be left only in the
hands of politicians, economists, and multinationals, who, for various reasonsi atge to

get technical solutions that are able to create a sustainable and durable prddpériians

are not technicians, while economists and multinationals are interested in the application of
scientific work only from the point of view of ecomic growth based on productivity of
consumer goods and the money exchaiigday economists, multinational corporations, and
manufacturers of consumer goods are the only ones who know and apply the scientific
organization of labor, theorized in 1911 by deack Taylor. This discipline has been more
helpful than thousands of inventions, having allowmdltiplying the production capacity of

the plants with respect to quality. In 2016, given the great results achieved, we must ask
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ourselves why were not spethie same energy to organize scientifically, at global level even
environmental protection? SPAWHE, lacking funding, has applied virtually the scientific
organization of work also to the environment and to energy production, using rationally the

developedndustrial technologies.

Keywords: spawhe,vertical desalinators, ion exchange, hydroelectric enedggl supply

pump, floating systengalcium, carbon, marine water, foaglobal, organization

I ntrodu ction

The way of working in the environmental anueegy sector has created many individual and
corporate professionalism super specialized in individual areas but lack the professionalism
able to put them together properly on the territory to achieve a common objective, as happens
in the manufacturing ingtry, where all departments are connected with precise working
cycles in order to obtain the productivity and quality of farm products. If we consider the
planet Earth as a great producer of consumer goods to sell and market, we would find that in
the envronmental sector energy, there is almost nothing in common between a department
and the other departments and which are connected using transport systems which affect the
quality and productivity of the final produdEven today, if do not intervene maiand winds,

not to purify the pollution, but for dispersion in the environment, turning it into global
pollution, urban life would be impossible. But we can not be satisfied with this solution and
even of monothematic competition announcements orgabigécternational environmental
authorities such as the following
http://ec.europa.eu/research/horizonprize/index.cfim?prize=eiegmostponing the solution

of the problemin an open competition to be submitted by January 2018, while in the
meantime, the same Europe that has launched this competition, left to decay many
international multidisciplinary patents of 2012, publishedhtip://www.spawe.euNo served

three open lgers published on the website and sent to several members of the European
Commission. The bureaucracy is unable to respond to the concrete proposals that arise from
experience, must do their own course and their victims, of which no one is guilty. No one
realizes that in the public sector the right hand does not know what the left is doing, while the
private sector is developed independently, without taking into account the global problems.
The Principles of Scientific Management never entered in the cenaental and energy
aspects.f it had entered, the plants would not be randomly placed on the territory, the
chimneys would be eliminated, the sewers would become purifying water and air together; the
hydraulic lifts for water distribution and defensetloé territory would have circumvented the
strength to gravity, instead of wasting energy to win. The greatest fault of the current
environmental degradation @ the public authorities that have accepted the onerous task of
defending the environment withbhaving the humility to copy organizational ideas of labor
from other sectors. After more than one hundred years the advent of the industrial Taylorism,
there is not yet the slightest semblance of an environmental Taylorism. Environmental
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http://ec.europa.eu/research/horizonprize/index.cfm?prize=clean-air

activities proeed in random order in the depuration and in energy produdiesist,
especially, the smokestacks and sewers that were to be the first things to change when the
world has begun to talk about global warmik¢hat does it take to understand that water and

air are not amorphous substances, but lives and reagents, from a chemical and biological point
of view. The polluted water to be treated, can not expect to reach the distant purifiers and the
polluted air can not simply be filtered, since the combusti@mtesydo not end at the exit of

the chimneys but also when the exhaust gases were neutralized, includindp@32not

make sense in 2016 have water purifiers far from cities, not purifying urban air and have
millions of air conditioners, which exchange-air heat in the summer months, when we
could, with the available technologies, have purifying sewage of water and air, exchanging
heat with the subsoillTheseshould have been the first things to do for proper environmental
managementThe industrial Talrism is based on precise work cycles, according to which,

are designed the machines, gguipmentthat serve and the transport means for connecting

the processing departments and mountitdpthing is left to the case, except the
environmental aspectshich adjust to the low overall quality.

In scientific organization of the world's environmental work does not make sense do not try
to exploit the immense ocean space to create supplementary feeding, raising the carbon and
the dissolved calcium from thagh hydrostatic pressures, fighting in this way also ocean
acidification.Does not make sense to waste energy to lift the water, without first trying to get
around the force of gravity by means of the dual fuel pumps from the suction side. Does not
make sase to produce thermal energy, solar, wind with very low yields and not take
advantage of the hydrostatic pressure on the pumps combined with the turbines on always
filled basins, knowing that the hydrostatic pressure at the outlet of the turbine igposedp

to small residual kinetic energy. Does not make sense to exploit the batteries of lead
accumulators and with acids to produce mobile power and not try before to use compressed
air as an energy accumulator, certainly more environmentally friendlgciedly if combined

with hydropower.

Everything that did not provide the international scientific community is expected to
SPAWHE, without a single dollar or euro financing. Authorities Environment and Energy
pretend not to understand and continue, fomththe road to banish purifying and energy
monothematic competitions, regardless of collected failures against global warming, before
and after the Kyoto ProtocoWho decided that public facilities are to produce services,
purifications,desalinationenegy with unsustainable costs charged to taxpayeisdhlivious

that you can not hire workers if the work is unproductive and uneconomic. With the global
scientific organization of work public systems regarding these sectors will be able to multiply
the dficiency and productivity, producing economic prosperity that serves the imminent
growth of the world populatiorio on pretending that global proposals SPAWHE not exist, it
does not help the overall growth of the economy and environment protection.oftaks w
leading authorities environment and the economy, if not make the first step, by funding the
global systems of SPAWHE and issuing regulations governing proper environmental
planning, can not pretend that it is the market and the search for partreerg professionals

private works, specialized in individual areas, especially trade, to incorporate issues that go
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far beyond the task of entrepreneursislbbvious that the insiders private works oppose
silences interested. Why should produce pumps dithl suply on the suction side to get
around the force of gravity when the public market does not require thhemdavhat about

the science that teaches how to correctly calculate the flow resistance and the absorbed power
in the wrong hydraulic systemsofm the energy point of view? Even science, like all
professionals, has many reasons to remain silent on the proposals of Spawhe. The scientific
organization of work applied to the environment, energy, sustainable and oceanic colonization
desalination desibed SPAWHE is much more complex than that theorized by Taylor in
1911.

We see in detail the latest news of SPAWHE, in addition to those already published. Every
plant engineering solution is described in a chapter composed of a summary, a description,
ard the necessary drawings.

Chapter 1
by Italian patent demand No. 102016000057968 of 07.06.2016
VERTICAL DESALINATORS - DEMINERALIZERS BY ION EXCHANGE WITH
HYDROELECTRIC ENERGY PRODUCTION
Abstract

The state of the art in the development of desalinatiah demineralization treatment of
marine and brackish water has been conditioned, as many other industrial systems,
depuration, energy and protective of the environment, by the absence of synergies between
the pumps and hydraulic turbines and from the irmtrapproach to the gravitational force,
which is not to be won by lifting hydraulic but sustained, with awag circulation of water

in open reservoirs, upper seats that double as hydraulic backflow preventers. With the triple
synergy between the dualgply pumps, turbines and recycling of water in an open vessel,
applying hydraulic principles known for centuries, such as the principle of communicating
vessels, the laws of Bernoulli and Pascal, strategically placing the electric double suction
pumps beteen a high positive hydraulic head and the turbines, dimensioned for the
exploitation of the same hydraulic load, the pumps, working with a balanced load, with a
small energy consumption, they win the state of inertia, allowing the energy transfornfation o
pressure of the intubate water column overlying the pump, into kinetic energy and transferring
it to the turbines, which produce energy. These spheres, floating climbing ion exchanger and
descend by gravity, emptying water in downhill tubes. By meansvefters change the path
compared to the flow to be immersed in the washing tanks and regeneration of the resins, and

reinserted again, indefinitely, in ion exchange circuit without interruption of the desalination
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cycle and energy production and withoobsts for heating the water or replace the
membranes. The demineralized water serving for the washing of the resins is produced by
continuing the process through a mini system completely similar to the main that part from
the desalinated water tank. If meamnt to produce desalinated water in industrial quantities
that serve humanity, also desalination plants, as purifiers and water lifting and distribution,
must become producers of energy, not consumers, supporting, not opposing gravitational
forces. The gstainability of global systems is not based on complicated technology but on

synergies between simple and rational systems.

Description

In the present state of the technique of desalination and demineralization are headed three
types of installations: byvaporation, permeation through membranes, for ion exchange.
Currently, the difference between the three systems, mentioned above, makes it especially the
cost of treatment. That evaporative, produces water free of mineral salts and with acid pH,
thereforefor the use of water is required a subsequent mineralization and neutralization of the
pH.

The filtration with membranes entails high operating pressures, therefore high energy

consumption and the high cost of the membranes, which periodically mustdiedep

The one with the ion exchange resins involve a complex filtration, washing and regeneration
circuit of the resin, with reverse flows that involves the dispersion of apart of the resins in

waste waters of the processes.

All processes are heavy on egye consumption for heating or for circulating pressurized
water in filtration and regeneration systems. The operating costs are around 1.5 euro / mc with
reverse osmosis plants, which are the most used, but also the investment costs are significant,
being about 1000 Euros per m3 / day of desalinated water proditcethvious that with

these production and investment costs, the desalinated water can be used only for potable use.
It 's impossible to think to use it for industry and agriculture. With thetiea that proposes

the agricultural and industrial use will become a competitive reality also with wells and other
purification systems, which are in any case forced to treat polluted water, or with scarce
mineral requirementsin fact, the sea water g rich in mineral salts, If desalination

becomes sustainable, can become the best natural fertilizer for land, being able to send the
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same water can be used as fertilizer treated tailored to the target terrain, both in terms of
mineral salts that alkality. For transport the desalinated water to considerable distance there
is no problem, because with the dual supply pumps coupled to the hydraulic turbines, also the
transport and the lifting of the water becomes a source of energy, not of consuingact).

the key to solving many environmental and energy problems, including desalination, is to

realize Hydraulic and hydroelectric circuits using otherwise the pumps and turbines.

At the state of the art the desalination system least used is the orikenith exchange, but

this system is the most suitable to be used in conjunction with the dual supply pumps and
turbines, not having the necessity of high temperatures or high operating pressures than
competing systemd.herefore, the high cost of the nesiand of the reagents liquid, required

for regeneration, can be largely compensated by low energy consumption, energy production
produced by the plant and low cost required for plant, and low operating and maintenance
costs.Furthermore, with the solutiotescribed below, it will also solved the problem of the
dispersion of the resins in water and process liquids, being the resins contained and
circulating (in water and chemical reagents) in perforated polyethylene spheres with holes
pass below the size tife same. We can say, that the new solution is opposite to the current of
ion exchange solutions, where the resins are stopped and the liquid passes through them, both
in the reaction phase than in those of washing and regenendtiinthe system propesl

resins are circulating in the water and in the regenerating liquid, at low speeds, with long
contact times, which provide capillaries contacts. For the circulation exploit physical
principles, not energy. Over 90% of energy produced in the plant daanséerred to public

power networks. Therefore, the facility is composed of a chemical part, an electromechanical

and a hydraulic.

The chemistry of ion exchange.

From the scientific literature, one can learn that the ion exchange, is a process in mich io
of a given species are replaced on the surface of asoloble material exchange (ion
exchange resin) by ions of a different species dissolved in solution. It consists of two phases:
cationic and anionicln the proposedplant which develops vertichl, these stages take
place separately in large diameter pipes (5) making transit at low speed an appropriate

qguantity of balls in polyethylene perforated like a sjegentaining granules of anionic resins



or cationicin quantity proportional to salte absorb, selected with a diameter greater than the

passageof holes. The ion exchange resins can be natural or synthetic.

The natural resins are zeolites (aluminosilicates) used especially for the softening of the water

and for the removal of ammoniuion.

The synthetic resins are formed from phenolic polymers which are generally in the form of
small spheres of a diameter between 0.3 and 1.3 mm. With a densityloBXk@ / |. They
can be of two types:

a) cell structure: translucent, low elasticitighrer capacity;

b) macroporous structure: matt, high porosity, lower capacity;

the basic structure of the two types is however identical both being obtained by
copolymerization. The realization of synthetic resins is generally through a process of
copolynerization between styrene and divinylbenzene. Styrene has the resin matrix function,
while the divinylbenzene serves to give consistency to the resin. The main properties of ion

exchange resins are:

- the exchange capacity is expressed in meq / L or gqlf Is defined as the amount of an

ion exchange resin that can lead.

- The size of the resin spheres: the importance of the dimension lies in the fact that the
kinetics, and the rate of ion exchange columns is a function of the bageneral the ratef

ion exchange is inversely proportional to the square of the particle diameter.

The ability of stated exchange of a resin varies according to the type and the concentration of
substance used to regenerate the resin. Generally, the exchange capasigtbétic resin
varies between 2 and 10 eq / Kg resin, while the zeolites have a cationic exchange capacity

ranging 0.05 to 0.1 eq / kg resin.

Often the exchange capacity of the resins is expressed in terms of grams of CaCO3 per m3 of

resin (g / m3) or equalent grams per m3 (g eq / m3).



The level regenerative: is the quantity of regenerant (HCI, H2SO4, NaOH) considered at
100% required to regenerate a liter of redinis expressed in grams per liter of resin

regenerant.

The total capacity of exchange:ig the concentration of active sites per unit of measur.
for unit of volume (Eq / liter) or weight (Eq / g) and is a parameter specified in the data sheets

of the resins.

The operational capacity of exchange: is the quantity of ions (Eq / ligrGaCO3 / liter)
that a given exchange resin under specific working conditions in which it is used.

The process schemes vary depending on the objective of the treatment to be carried out.

Some classic treatment achievable with the ion exchange resis®feaing, decarbonation
(partial demineralisation) Full demineralization, removal of heavy metals specify, but
substantially, ion exchange, such as ultra filtration, if it becomes sustainable and energy is

also a great third party purification system.

As initially said the ion exchange generally involves the exchange of an ion present on the

functional group of the resin with an ion of the same charge present in solution.
At the state of the art are distinguished five types of synthetiexchange resm

1) strong cationic resins, 2) weak cationic resins, 3) strong anionic resins, 4) weak anionic

resins, 5) chelating selective resins for heavy metals.

- The strong cationic resins behave in a manner similar to a strong acid and are highly ionized
in boththeir acid form (RSO3H) that in that saline (RSO3Na) in a wide range of pH values.

- The weak cation resins have a weak acid functional group, typically a carboxyl group

(COOH). These resins behave as weak acids, and as such have a low degree diosissocia

- The strong anionic resins are strongly ionized due to strong basic groups such as the
hydroxyl anion (OH) and may be used throughout the pH range. Thanks to the hydroxyl OH

group are often used for the deionization of the water.



- The weak anionicesins are carriers of the weak basic groups and therefore have a degree of

ionization depends on the pH, generally ionize in narrow pH fields.

The selective chelating resins for heavy metals behave as strong cationic resins, however,

presenting a high dege of selection in the ability to chelate heavy metal cations.

Note that the ion exchange reactions are real equilibrium chemical reactions and as such
reversible. In this regard, the working cycle of a resin is composed of two statjes:
operating phse also called "exhaustion" during which the reactions go from left to right (that
is, it has the replacement of the ions present on functional groups with those present in the
solution) and that end with the saturation of all functional grotips phasegin the plant in

guestion, takes place in the ierchange tubes (5).

- The step of charging also called "regeneration” in which the reaction is allowed to proceed
from right to left by reloading the functional groups with originating ions of the resitinel
proposed solution, the regeneration takes place by passing the polyethylene perforated
spheres, with the incorporated resin, in tunnels immersion of regenerating liquid and washing

(E), consisting of:

- Basic solutions, typically basic substancesetyyyaOH, NH4OH, in the case of anionic

resins.In that case, recharge the resins with-@its.

-Solutions acidic, typically based on strong acids (HCI, H2SO4) in the case of cationic resins.

In this case recharge resins with H + ions.

The high concentratioof H + ions and OH in the two cases causes, for the law of mass
action, the displacement of the reaction to the left resulting in charging of the resins and
release of the ions in solution which in the exhaustion phase (5) were It has been absorbed by
the resins. This obtains an eluate generally composed of various metals chlorides (if using
HCI, the H + ion charging the resin, while the @in binds to the cation released from the
resin) or the various salts of sodium in the case of using NaOH 0rth®H charging the

resin, while at the Na + ion binds to the anions released in regeneration from the resin to give

sodium salts).

ES.: Ca*'+ 2 HCI| L¥21@asSQFf+ 2 Na OHSK+ 2DH.



The ion exchange resins for the fact that exchange hydrogen ions (cationic) and idrossilioni
(anionic) are more properly defined cationic resins in acid cycle (RH) and anion resins in the
basic cycle (ROH), owing to the characteristics of the released ions which make the acidic or

basic water.

Below are some of the ion exchange reactions for synthetic resins:
Strong cationic resin:

R-SO:H + Na'Z BONa+H;2RSO:Na+Ca*z (-9)2Ca + 2Na
Weakecationic resins:

R-COOH+Ndz H®OONa+H;2R-COONa+Ca z ( R COaDH2Na
Strong anionic resin

RRBIOH+Clz RRONCIL + OH

Weakanionicresin

RNH:OH + ClZ R N® + OH; 2RNHCl + SO%7  ( RaINFOy + 2CI.
Example of exchange and regeneration

Removal of sodium ions (Na +) and calcium (Ca2 +) from water using a strong cationic resin.
ReactionR- H" +Na'yY RNa" +H"; 2R Na' + C&"'Y RCa'+ 2Na

Regeneration
the regeneration is carried out with hydrochloric acid (HCI) and sodium chidtal@)
RNa'+ HCI| H¥N&I; RCa&*+ 2 Na CINa ¥ CaCR

The selectivity of a resin, namely the fact that an ion present in solution in active sites,
exchange with those rather than another, depends on the nature and valence of the ion, the

type of resin, by its saturation, as well as by the concentration of one specific ion in solution.
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Generally such selectivity remains valid in a narrow pH range. Typically the selectivity scale

or if we want to affinity of the cationic resin exchange turnsoue:

Li* <H" <Na+ <NH4 <K* <RbB"Ag* Mg?* < Zr** < Co?* < CU* < C&* < SP* < B&™;
while for the anionic resins it i©OH <<< F<HCO < CI'< Br < NGOs < CIOs

In current of ion exchange systems the operating phase provigesaljye the passage of

water in a resin tank filled and a flow rate of water that must be kept within certain limits to
ensure adequate exchange times. The characteristic data are highly variable in function of the
amount of salts and ph: operating floste of between 5 and 50 liters / h / liter resin. It ‘very
difficult to manage and control the complete process, especially if you need to desalinate large
flow of water. Even the regenerative phase, currently, it is not easy to hamlliivided into

three sukphases.

a) Washing in countercurrent (backwash): water in upward flow, the flow velocity equal to
10-15 m / h, 5870% of the expansion of the resin bed. This washing serves to eliminate any
preferential paths formed during the exchange phas¢oarnove impurities that may have
possibly formed in the bed during the exchange phése duration of this phase, in existing

plants, is around 15 minutes.

b) The regeneration can be acidic or basic depending which relates to a cation exchange resin
or anion respectively. The solutions are dilute solutions of acid or base whose percent
dissolved depends on the strength (degree of dissociation) of the same. For example, to

recharge a cationic resin can be used acidic solutions such as:

571 10 % di HClwith flow of 3-4 I/h/l of resin

17 3 % di H2SOA4with flow of 107 15 I/h/l of resin

¢) Final washing which is carried out with demineralized water in a down flow in two phases:
a first phase to the flow of the regenerative phase to wash the residijal a

a second phase to the operating conditions for a total volume of water equ& t@lBimes

of resin.
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The new electreamechanical and hydraulic systems of ion exchange.

The long introduction, above, who summarized the state of the art of chenmtdcphwgsical
processes that govern the complex ion exchange system is essential to understand the reasons
why it is born this invention. In fact, the work cycles of the current systems that use the ion
exchange are the starting point for the design of thegeplants, which must not distort the

basic principles, but should only make them cheaper, especially, by combining the production
of energy hydroelectric, low cost, that sold to operators, of fact, lowers the cost of
desalination. In fact, hydropowerqauced without the classical hydraulic jump, is much
cheaper than the current hydropower, not requiring the construction of dams and reservoirs.
Just only the utilization of positional energy of water placed in the high position of a water
system remainedlways full to take advantage of favorable hydraulic condition for energy
purposes. Therefore, the plants, with ion exchange, combined with the production of energy,
in addition to the desalination and demineralization, may also have other cleansing
appliations, so that even the sweet water, in many cases, even when they are extracted from
the subsoil, must be deprived of undesired substances because of the numerous infiltration
due to the chemicals used in agriculture, in industry, in urban activitigsation of solvents

and radioactive metals freed near drilling with the system of fracturing water with solvents
and inert materials at high pressugertainly, even the ultra filtration can be combined with

the production of hydroelectric energy, reohg operating costs, but most of the energy
would be consumed in the same facility, while the cost for the replacement of worn
membranes would not be solved. In addition, it is necessary to clarify that state of the art, not
desalination sea water but gridrackish waters because desalination the sea water would cost
about 3.5 times the current costs, which already are not sustainable for large jobsihadder.
fact, in the process for reverse osmosis, the water by desalination is put in communication
with fresh water through a membrane permeable only to the solvent; applying on the side of
the saline solution a pressure higher than that which is generated by osmosis, it reverses the
normal direction of spread and the solvent tends to leave the solutiohigligr content of

salts The process is not yet used for the desalination of sea water, since, being the osmotic
pressure between sea water (salinity medium: 35 g / I) and distilled water equal to
approximately 22 bar, the corresponding pressure reqtoredbtain a appreciable flow of
solvent through the membrane may even exceed 100 bar. The process is, instead, application

for the desalination of brackish water with a salinity less than 101g the same proportion
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they will also increase the energgsts of evaporative processes, while with the ion exchange
proposed only increases the cost of the chemical additives and of the amounts of resins
required.

Before starting the description of the process should bring the legends of the figures
illustrating the plant.

Alphabetic legend (A) arrival basin of salted watel(B) salt water inlet filter with builin
check valve (C) Water recirculation tube and dynamic or kinetic pressurization of the electric
pumpg (D) Nominal upper basin leve(E) washingand regeneration circuit of ion exchange
resins (F) upper reservoir mixing and overflow desalinated waf{&) Mini implant of
deionized water productipn(H) desalinated water storage bas{h) desalinated water
distribution network (L) demineralizedwater accumulation tankM) regenerating liquid
tank.

Numerical legend (1) overturned dual supply pump on the suction ;si@ submerged
turbine with incorporated alternatq3) nominal level of the water basin to desalina(d)
pipe for supplying \ater to desalinajé4.1) special piece for introduction spheres with resins
in the ionrexchange tube (drilled in the lower paf§) tube of ion exchang€5.1) perforated
truncated cone embedded in the tubgb52) special piece to eject spheres frame tube 5
(perforated on the entire outer surface and connected to the tube 6 by means of the ;slide 5.3)
(5.3) metal sheet slide for the guidance of the spheres in the tuf® tube of descent
spheres for the emptying6.1) special piece for the devian of the spheres from the ion
exchange circuit to the regeneration circuit (drilled at the bottom for water drair{@pe)
automated guillotine valves for stopping movement spheres (are always open when the
minimum level probe indicates that the tubes @mpty of water(7.1) automated guillotine
valves for stopping movement spheres (open one at a; t{8)djrst tunnel for immersion
wash of the resing9) guided route of the spheres in the immersion tunnel with an open frame
of stainless steel rodsykascents and descents with slides for the collection of the of the
spheres emptying liquid10) tunnels for regeneration of the resins in immersidtsecond
washing immersion tunnel of the resis2) pump suction sludge from arrival reserydit3)
electric pump suction of resin washing slugg@4) electric pump suction of resins
regeneration sludge (15) Support frame demineralisation plan{16) supply pipe
demineralized water(17) float valve for feeding demineralized wagtéi8) float valve for
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regenerating liquid supply19) motorized shubff valve, (20) Manual shubff valve, (21)
check valve (22) salinity control probg(23) PH control probe (24) minimum water level

control probe of spheres emptying tuf#b) submerged agitator

Figure "1" shows the general scheme of the plant in a vertical, where you can see in section
the elements reported in the legends, while Figures 2, 3, 4, report the sections to altimetric
plansA, B, C.
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Annotations on hydraulic principles and fluid used.

So that it produces the maximum energy kinetic energy in a furbjme group, place under
a head, which discharges the water in depth, within the same basin, it is necessary that the
water is drawn from the highest point of thedmiland arrives directly on the pump placed in

the lowest point of the systerm fact, it is known that a moving body (including water),
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increases its force (F = m * a), both if it moves horizontally or vertically. Obviously, in the
case of water, if it aves in the horizontal acceleration must provide all the pump motor, if it
moves vertically, in the direction of the gravitational force, to the acceleration provided by the
pump, it also adds the acceleration gravitatiggat 9,81 m/&But it is not suficient only to

orient the pump downwards and exploit the hydrostatic head, because the mass of water that
would move without the vertical intubation, would be only that is around the pump, therefore,
the turbine would produce very little energiyhe surfae water intubation is essential to
provide the entire water column above the pump energy of movement. Therefore, it is
necessary to use a descent tube (c) for each urnime group. On the other hand, this need

is intuitive, since even the turbines tleaploit the hydraulic jump to the atmospheric pressure
are connected individually to the upper reservoir. Contrary to what one might think is not the
flow rate combined with pressure drop to produce in traditional hydroelectric energy, but the
flow of wate transformed into kinetic energy (or dynamic) realized in the path that feeds the
turbine(P =d*1000*Q*Hu/102).

In traditional hydroelectric energy it is not commit calculation errors because flowing the
water to atmospheric pressure and not recyctinfpe whole static pressure energy, reclaimed
from the load losses, is transformed into kinetic eneByt the traditional hydropower
should have been the exception that proves the rule, however, for the experts, it has become
the rule, and no one wartts deepen the utilization of surface energy of water location within

the same volume of water, which can be done anywhere without building dams and large
hydraulic basins. In fact, in the case of installations always filled with water, not having, a
hydradic jump to exploit, to produce kinetic energy is necessary to take advantage of the
relative position difference within the same volume of water, thus the plants and the pumps
must be designed otherwidé.'necessary to intubate the surface water to takentage of

his energy of position with respect to the pump location and the turbine, which connected in
series, function as one single machine: the pump wins the state of inertia and keep the motion
in time allowing the acceleration of gravity to produnore kinetic energy than it spends the
pump, while the turbine uses the total energy to produce electricity through then laorilt
connected alternatolt ‘'obvious that if only ponessimo the ducted pump under a swing of 10

or 20 m of water column, therbeing no hydraulic resistance in the flow, it would create a
large hydraulic imbalance, since all the kinetic energy developed by the water column , due to

the acceleration of gravity on the pump, finding no contrast, apart the friction of the water
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molecules, it would be dispersed into hdatfact, the static pressure of water, to the fact that

the liquid is incompressible does not oppose to the kinetic energy. Therefore, the velocity
would increase in the permitted limits and the pump would be danrageshort time, failing

to control the flow of water that it would have startétsert a turbine after the pump, in
addition to being a rational energy solution is also the balancing element of the forces
generated. Therefore, with the proposed systentan produce energy in the turbine by the
energetic flywheel constituted by the masses in movement in the direction of gravitational
force, discharging the water in the open basin, or in an open section connected to the upper
reservoir, with small residbaelocity at the exit of the turbine. The load loss to be calculated

for this discharge is more or less the same that would have with the discharge tof he water in
the atmospher@/2/2g). It is 'equally obvious that without the water intubation that fsarh

the surface we could not produce the kinetic energy that is used to produce electricity, since
the water that would power the pump would be surrounding the pump, equipped with only
one static pressureThese are the reasons why in the diagram of Figach pump is
connected with a suction mouth to the upper reservoir and for which this tube has been called
dynamic pressurization tubln fact, the static pressure in a closed circuit can be transmitted
with a small tube (Just think of the famous expent of Pascal that with tube full of water
placed vertically, smashes a wooden barrel), while in order to give at a flow rate of the water
pressure dynamic (or kinetic), it is necessary that the unitary pressure is multiplied by the
water passage secti¢h0 m column of water equivalent to 1 kg / cmwe have a passage
section of 100 cm2 and we want transmit dynamically the entire pressure of the ten meters of
water column, this section must be maintained and extended considering the load losses for
not to lose kinetic energy. This must cover the entire circuit path, including the body of the
pump. So if we want a dual supply pump sends water fed from the lower basin (always with a
positive swing) the dynamic energy of the water coming from the ras¢Rjpthe passage in

the pump sections must be adapted to the sum of the two flovgsich conditions, at the

pump outlet we will have a single flow and a single pressure, which will approach the sum of
the flow rate and the maximum inlet pressure, pphat provided by the pump, minus the
pressure losses of the circuithis application is also confirmed in Torricelli's theory that
showed that the output speed of the water to a hole made on the wall of a water tank under a
hydraulic head (h) is calcuetd wi t h t he formula a2 * g * h,
the tank.Obviously, this confirmation should be interpreted only as the certification of

existence of surface water energy location. But to harness that energy for electricity
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generation irthe same volume of water or in plants always full, recycling water, is necessary
modifications to the pumps and hydraulic circuits currently used, since at the current state of
the art, no one has done the right technical and scientific reflectibasame patent offices,

in previous applications of the undersigned, have declared such applications contrary to the
principles on energy conservation, not distinguishing the difference between simple and
complex circuits. In fact, the hydraulic principlestioé Energy Conservation legislated do not
include complex hydraulic circuits made within the same volume of water, which can feed
endlessly internal circuits, considering the basin always full, therefore, respecting the
principles legislated. With the safe water intubation and the coupling under the head of the
pumps with the turbines, of fact, are realized within the same volume of water many hydraulic
systems separate from the static water, as there are-foubnpe groups realizedEach group
produceselectricity, by the difference between the energy consumption and spending,
independently from the other groups, drawing on common energy source, which are the
energy of surface water location and atmospheric pres$hee.system can also produce
energy ly lifting water from a basin to another as long as the circuit is always full and the
water to be lifted is inserted into the recycling circuit of upper reservoir by means of a feeding
of a pump with double mouth placed under the head, dynamically pessiny hydrostatic
height of the upper basin on the second suction inlet.

Obviously, in a basin always full, even the static pressure is dispersed. These considerations
do not need to be demonstrated with prototypes because if they were true, they would no
hesitate sea currents and underwater pipelines may not discharge the water in the deep seabed
with small kinetic energieslf this happens it is precisely because the exhaust pipe part of the
surface, the internal static pressure and external to tleeargb balanced, while the energy
developed inside the tube with the insertion of the pump under the hydrostatic pressure
contained in the same tube, communicating with the upper reservoir and with the atmosphere,

finds no opposition, apart from the famo¢&2g.

Another authoritative confirmation comes from the famous scientist Albert Einstein, who with
his theories of relativity showed that matter and energy can be considered as a unit, since the
one can become the other according to a precise maibemeaelationship A practical
confirmation of this statement we can find in the action of the wind can generate electricity
through wind turbines but can also break the inertial balance between the troposphere and

hydrosphere, creating kinetic energyocean currents. This, for myself, is the energy aspect
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underrated in the world, because even we can break this balance, artificially, by means of
intubation of a small stream of water, a pump placed in the depth of the water and concentrate
all 'kinetic erergy produced on the blades of a hydraulic turbine. There is no law of
conservation of energy that can prevent it and no energy balance to do, except that between
the energy used and that produced, because we take energy from an endless source. The
difference between expenditure and energy produced is immense, in favor of the energy
produced, because we are not in an isolated system as the pendulum of Newton. In fact, all the
weight of the water column intubated (m * g * h) gains kinetic energy (1/2 meRgbrby

the blades of the turbine, which produces electricity by alternator connected, under the weight
of the water masses conveyed on the turbine to the effect of gravity and atmospheric pressure,
once moved the masses of water below by means of the. pbmiact, Einstein says that the
energy provided it does not increase the speed of the body, but its mass: the body becomes
more and more "heavy". This is also reflected in the practical calculations of the prevalence of
lift pumps which is subtracteddm the positive head on the suction side, being considered an
energy in all respectShis energybecomes even more importaftinstead of raisinghe
waterwe use pumpgo produce energyn this case it is convenienthat pumpsorient the

flow of the fow in the directionof the force ofgravity andatmospheric pressurblsing this
systemthe differencebetweenthe energy usednd that producedecomes hugbecausehe

surface watehasthe same density as watbelow, and thereforeloes not need tose to the

surface if we are in asmall basin (The water simply changes position). The energy
production is huge, as realized in terrestrial hydroelectric, at atmospheric pressure, because
the exit of the turbine the hydrostatic water pressure cannotsepiiee kinetic energy
remaining. In fact, because water is incompressible, at any depth is on the outlet, the hydraulic
resistance to the output is always the samée @g). Therefore, energy expenditure may be
multiplied by a hundred, two hundred, ett.depends only on the water column, which

weighs on the pump and on the turbine.

The dual supply pumps on the suction sidétalian demand patent N.102015000048796
del 04/09/2015)

The dual supply pumps on the suction side, used in this system do siptasxdescribed
above, for the wrong interpretation of the fluid dynamic principles, which have resulted in
enormous waste in all areas of human activity, but are simple to realize by changing the

supply of current pumps, not the construction technoldgii@sameln fact, by feeding the
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impeller from the outsidby two confluences (curves or grafts with different angle) channeled
internally, so that the two flows cross each other and nourish the pump impeller into four
separate sectors, arranged diagjgnawo fed with ' water to be lifted and two fed with the
recycled water from the top, equipped with high hydrostatic presdBatancing in the above
manner the hydraulic thrust on the impeller and on the bearings, and by getting its flows deep
into theimpeller, so that they are not in contact before being dragged by the impeller itself
can transform all existing hydraulic systems from energy absorbers to producers of the same,

of course, also modifying plants and inserting the turbines in series pariyes.

We start from the heart of a pump that is the impeller, which can produce an axial flow, radial
or axial seeds and can be opened, closed or-desed, in function of the pump body in
which is mountedThere are also pumps with twin impellerthwhorizontal shafts andouble

feed at the same pressure, which have excellent performance, but we do not take them into
account, since the pumps tive¢ proposeto simultaneously take advantage of the hydraulic
principles of communicating vessels andéd, who allow increments of flow rates and low
energy cost pressures, they must be supplied with different hydrostatic presfysamps

can be changed and fed with different pressu@siously, with different performance and
returns in function ofhe characteristics of the impellers that are currently mouwet.high

flow and small increments of pressure will be used axial or half axial impellers, with small
flow and more pressure will be used closed impellers and more precision of the wolkmansh
as happens in the current pumpe important is to understand that these pumps should
never work in suction but only under the head and that dividend flow which reaches into four
sectors that arrive directly at the entrance of the impeller, witlotiagion of the pump, in

each sector is alternated | ' entry of water into high and low pressure, which have the same
direction, therefore the flow rate with greater pressure transmits its pressure to the flow with
lower pressure inside the same impehlehnjch as is known is designed to increase the water
pressure starting from the center to the periphery of the rotor itself. Obviously, at the pump
outlet we will have only a single stream with the sum of the flow and the greater pressure.
This is nothing bt the dynamic application of the principle of Pascal, that with current
technology it is simple to implement. Figure 6 shows the change of a pump with axial
impeller, Figure 7, that of a pump with closed impeller.
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Description of the operation ofdesalination and demineralization.

The water to desalinate contained in the basin (A) (always maintained at the highest level by
an appropriate hydraulic level regulator), is drawn through the filters (B) and a motorized gate
valve (19) from one of the wvsuction mouths of the pump witlouble feed1). The other
suction mouth is fed from the recycling tube and dynamic pressurization (C) that comes from
the upper reservoir (F). positioftherefore, in this condition, the turbine (2) produces the
maximum @ergy allowed by the system. In any case the output of the turbine is connected to
the tube (4) of wide section from which the water rises to the ion exchanger (5) where float
suspended in the water of perforated polyethylene spheres as sieves in waiing 6 the

resin granules synthetic ion exchange, selected with a diameter greater than the holes of the
passage of watet.herefore, the output of the i@xchange tube reach the upper reservoir (F),
the water and the spheres with the resiffse princple for which the polyethylene balls
circulate together with the water in the ierchange tube (5) is based on the polyethylene
density which is slightly lower than pure water (950 kg / m3). So assuming to realize holed
spheres that weigh 950 grams, e@eiph with a threaded plug, we can insert up to 50 grams of
resin that has a density of 1123 kg / the dry, in order to circulate freely in the resins' pure
water and having them float in tiearine Whereas the volume of wet resin increases by 50
70%, he specific weight of the resins becomes (0.7 to 0.8 kg / 1), therefore, we can assume
that the resins of the float inside polyethylene spheres, also in pure water. This condition is
ideal for the ion exchange with the volume of water contained in theesptertainly more
effective than a flow of water that passes through a compact bed of rEsigsmplies a

considerable saving on the amount of resins required.
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To properly operate the plant, in the basin (F) the spheres that lead the resins musiede emp

of water and sent to the regeneration circuit (E). Therefore, in the tank (F) as you can be seen
from a detail extracted from "Fig. 1 ", and in plan view in" Fig. 2 ", a special piece (5.2) is
upwardly connected to the ion exchanger (5) drilled oretttige outer surface and connected,

by connection slide in plate of steel (5.3) to the entry hole of the descent pipe and emptying of
spheres (6), placed above The overflow altitude of the tank F (D). Therefore in the tube (6)
the spheres are emptied o&ter and carrying the resins only. The water recovered from the
spheres descent tube (6) and is reinserted in the plant through the check valve (21) and a
motorized gate valve (19) from one of the two suction mouths of another pump with dual
power supply X). The other suction mouth is fed from the pipe (C) that comes from the upper
reservoir (F)When the tube (6) is empty of water the minimum level probe (20) closes the
valve (19) and open another connection (C) which also comes from the tHméré&fore also

in this case, both suction mouths are fed with water coming from the basin F, with the
maximum hydrostatic level and produces maximum energy in the turbine 2, until the water
level rises in the tube (6), which detected by another sensor (20) ¢eedsain valve and

closes that of the pipe (C). Obviously, the flush water by the spheres is essential to pass from
one stage of the process to another. It can not be interrupted even when salt water enters from
the suction filter (B), therefore we use tweparate circuits, both equipped with pumps and

turbines.

This does not penalizé¢he performance of the ion exchange, but increases the combined
energy plant performanc&he desalination plant can also be realized with the recycling of the
spheres and Wi normal pumps, but the two new products are put together to build systems
with higher performance and multidisciplinarin fact, the plant also being designed to
generate energy, it is necessary the use of dual fuel pumps and always ensure, abheast on
of the two connected suction mouths with a recycle and dynamic pressurizing pipe (C), by
equipping both connections of a motorized interception valve (Mjth this system we
allow the pressurization of the pump (1), and then the energy produdsiorduaing the step

of charging the wateto desalinateand when there is no water to be recovered from the
emptying of the sphere$he spheresempty of water but containing the resins, accumulated
vertically in the tube (6)throughspecial piece (6.1are transferred, one at a time, to the
washing and regeneration circuit (). fact, by observing Fig. 1, it can be noted that the

spheres by gravity are pushed against the first guillotine valve (7), which opens with the

23



consent of the minimum level prel{20), letting through the spheres (the second valve is for
reserve and it always leaves opéere spheres circuit crosses seamless the first washing (8),
the regeneration (10) and the second washing (11), which take place by simple immersion,
being sphees guided by a simple open frame, made of stainless.steelAtaiti® end of the
second washhe sphereare pushed against the first slide valve (7), which lets it pass one at a
time, as the second slide valve must prevent reverse flow of water frenulbe (5).
Therefor¢he spherestationed for a time between a gate and the other and after the closing of
the first opens the second inserting the ball in the flow of water coming from the pipe (4)
through the special piece 4.1, specially drilled in et infer .Even the concentric cone is
perforated over the entire surface to allow the passage of water without pressure losses from
the pipe (4) to (5).

The entire system must be managed globally, both from the chemical point of view, to dilute
the inconing water salinity, both electromechanical and hydraulic, to exploit the available
hydraulic pressures, and thus produce the maximum energy. In steady state operation, the
desalinated water is produced on the base of the lowering level of the wateukaticum

tanks (H), which by gravity distribute water to the consumption netwgrk/\(hen these
require water, the precedence of the sectors to be fed with priority from the suction filter (B)
depends on the water quality detected by the control probe232af the salinity and pH,

while the potential of the plant depends by the number of ion exchangers, the size of the same,
the amount of resins in circulation in the sphefesregards the electrical energy produced

by the plant, as seen from Fig.1l,ckaon exchanger is equipped with two putopbine

groups, which can have any size, working with very low operating pressures. In Figures 2, 3,
4, it is seen that the proposed plant as an example is divided into eight sectors, but may also
be more or lessaccording to system requirements and the required flow from the territory.
Each sector, as mentioned in the introductory phase, can be specialized in the following
versions: 1) strong cationic resins, 2) weak cationic resins, 3) strong anionic resuesk4)
anionic resins, 5) chelating resins selective for different heavy m&alsve have a wide
managerial choice to desalinate and to purify, producing and distributing energy instead of

consuming it.

The radial arrangement of the vertical ion exchahdgees (5) and relative regenerations,
around the storage tank and recycling (F), allows to mix the treated flow, by each plant, also

helped by some submergaditator(26). It 'important above all, the fact that the desalinated
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waters leavérom the highset point of the system. Therefore, they can be transferred to tens of
kilometers of distances by gravity. Suffice it to say that a piping DN 1000 with a flow rate of
1000 L / s and a water velocity of 1.27 m / s according to the tables calculated with the
formula of BazinFantoli has a load loss of only 1.5 m / k8o with a plant height of 15
meters, we can transfer the desalinated water at 10 kilometers away. But what is equally
important is the fact that using the same hydraulic system in the subskitjongréquipment,

with dual supply pumps coupled to the turbines (as shown in Figure 8 of the next chapter), the
desalinated water can be transported to hundreds of kilometers away, even lifting it up in the
hills and mountains, along the way produciniptamore energy than is consumed for water

transport.
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Chapter 2
Italian demand patent N. 102015000048789 del 04/09/2015

HYDROPOWER PLANTS WITH LIFTING, RECYCLING AND WATER
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Legend Fig. 8: (acg) alternating current generatal) axial impeller; (C) collector; (oipds)
overturned intubated pump with dual suction; (csp) connection systems pipe; (cst) containment
system tube; (cv) check valve; (dgh) delivery geodetic height; (dthdc) deviation towards hydraulic
drainage canajgecpc) electrical current produced cable; (fcp) flange for coupling to the pump;
(fdsfs) flanged dual supply and flow separator; (fss) flow separator in sheet steel; (htva) hydraulic
turbine with vertical axis; (mpl) probe of the minimum or maximum levébd) overflow
discharge; (sav) supply additional valve; (sgh) suction geodetic height; (sos)fskiatve; (srip)
supporting ring for intubate pump; (srt) supply reservoir tube; (sss) shaped sheet steel; (tcp) tube
containing the pump; (tpups) thrphase UPS; (wdn) water dstribution network; (wddr) water

distribution and disconnection reservoir.

In these simple systems, the hydrostatic head, measured in meters of water column is chosen after
having carefully calculated the load losses in the turhimgkin the tubes, to put down the axis of
the pump at the exact point where the positive dynamic pressure on pump alone can balance the

resistances to the water circulation, including the turblime pump has only the task of winning
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the state of inertiof water inside the tubes that feed the pump and the turbine, consuming very
little power, being positioned between two equal and opposite loads. The rotation of the pump,
placed in such conditions, produces in full water column overlying the pump, Hegtaisated from

the surrounding static water, producing kinetic energy (1/2 * nf)* dferived from ( m * g * h),

which is exploited in the turbine to produce electric enelfyen the loss of pressure in the valves

and in the tubes may be charged to theetic energy developed by the water that falls from the
upper reservoir, if they have been dimensioned correctly the passage sédgming that the
overall performance of the turbine and to the coupled current generator is 0.8. The useful power can
be supplied by a turbine which fully exploits the payload Hu of 50 m, with a ducted pump which
has a flow ratef 1 m3/s, will be Pu €*1000*Q*Hu/102 = 0,8*1000*1*50/102 = 392 KW; while

to let the pump rotate in conditions of equilibrium between the positive head and the turbine just a
prevalence of a few cm of water column. Assuming you work with an electric pump that has the
same scopeprevalence 0.2 and 0.7 output, the power consumption is 2.8 kW (1000 * 0.2 / 102 *
0.7).The ratio of energy produced and expense is 392 / 2.8 = 140.

No one has ever thought of being able to produce energy by drawing from static energy sources
such as ahospheric pressure and the hydrostatic height on the pumps, although these are, always
considered in the hydraulic calculations for determining the prevalence of plant and pumps and

then, also saving energy in hydraulic lifts.

Infact, If it is possible t@xploit the hydrostatic head to save energy by pumping water up to win the
atmospheric pressure, it is also possible to transform the hydrostatic head favoring the atmospheric
pressure into energy, not raising but pushing the static waters down, afbatiomwf the same and
starting from the surface of wateks seen from Fig. 8, the collector (c), which collects the water
outlet of the turbines, can be considered, such as the bottom of the tank (wddr), while the vertical
tube (srt) the extension, thévee, the load loss to consider is that of an outlet in an open vessel,
such as in submerged installations, in addition to only the load losses in the pipes, not those to
overcome the difference in level. The laws of hydraulics are clear, both as régaeiploitation

of Hgain the suction of the pump, both with regard to the loss of pressure in a hydraulic circuit in
the open vessel, from which start the aspirated water and return those pUdihpepositive
hydrostatic head to be carried on the pumgtsbahe sum of the useful height (Hu) request from

the turbine plus the pressure losses in the pipes (pdc) and to the outlet (pds). Even the length of the
water network that connects the tanks (wddr) may be charged to the hydrostatic head. In fact, if we

increase the distance between a basin and the other, we need not increase the prevalence of the
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pumps but the hydrostatic head on the pumps that costs muchésasing the diameters of the
tubes we reduce the height of the plants and the operatsguse. The prevalence to be assigned
to the system and to the pump "H" is equal to the algebraic sum of: (+) Hideke €) pds, where:

Hga (m) = (sghpeodetic suction: distance between the upper level of the water intake and pump
axis. Hga, in our ca&s for energy purposes, is positive since the pump is subjected to the water

level.

Pdc (m) =sum of all the system pressure drops, which, for the absorption of pressure energy
purposes are to be considered with a negative sign. In our case, are repi@pdmedescent tube,
the special pieces, the resistance to the rotation of the turbine, the speed in the pipe (rst) of

connection to the vessel.
Pds (m) pressure loss at the outlet in the manifold and in the upper taikgy

Never exceeding with &htube (rst) the level of the basin (wddr), by pumping in the direction of the
atmospheric pressure, the prevalence of the plant tends to zero by balancing the loss of pressure
with the hydrostatic head. Obviously, to have the maximum energy produced sbnaéntrate the

load losses in the turbine reducing the other, by expanding the diameters of the tubes and reducing
the lengthsin fact, the collector (c) and the tube (rst) is represented of large size compared to other

tubes to indicate the volumetgontinuity of the reservoir.

In these systems dynamically we exploit the principle of Pascal: using the hydrostatic pressure of
the upper reservoir to raise the water flow in the lower basin fed into the recycle loop thanks to dual
fuel pump, without consming energy Besides the principle of Pascal, this possibility is confirmed

by artesian wells where groundwater comes directly on the surface without the aid of pumps. It is
not the pump to raise the water, but without the dual power supply of the pamater could not

have been inserted in the recycling circuit to be raised. In fact, the closing of the valve (sav) that
feeds the left side of the pump, allows to feed such side of the basin with the water placed in the
lower level, the mixing and the suof the two flows, which occur in the pump, enable recovery of
the maximum hydrostatic level of the reservoir without appreciable energy consuniearhed

that level, it closes the water supply to be lifted (sov) and opens again power supply with the
recycled water of the upper basin (sav), until the water level is lowered again and requires a new lift
of water. Obviously, this system can be used for large and small flows and large and small

differences in height. Observing Fig. 5, the dynamic predbatecirculates in the right side of the
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pump it is also transmitted to the one that enters from the left side. The water with a lower

hydrostatic pressure is inserted in the upper basin of the recycling circuit and therefore raised, but
the turbine contines to produce energy almost to the maximum level if the water passage sections

are adapted to the transmission of dynamic pressure of the upper reservoir. At the the exit of turbine
water comes into the collector (C) which is also the bottom of the opssely which provided

water, the static and dynamic pressure to produce energy in the turbine.

It is important to note that in these plants we realize synergies not only between the pumps and
turbines, but also between the hydraulic principles on whighdhe based! vantaggio energetico

| o abbiamo facendo | a differenza tra | 0energi
consumata nelle perdite di carico, escludendo quelle della risalita delle acque perché nei bacini
sempre pieni, avolume ost ant e, | 6 acqua ;aisprovind alsodhe myghsoé r e
backpressure at the exit of turbine because the static pressure is not opposed to the kinetic energy,
except for the friction between the molecules, due to the speed differencé 29 The
representation is symbolic and shows only one pump per plant, but as in the current lifting systems,
there can be many groups of pumpsirbines in parallel, as long as each group has at least one
orifice connected directly to the upper resérwith the dynamic pressurization tube. With the
symbol (c) indicates the delivery manifold that may be common to more than onetynbmps

groups in parallel, as long as a large cross section to reduce frictional pressure losses with the walls
of the ube. However, only the collector (C), the feeding tube (srt) and that in connection with the
next facility (csp) are in commoim fact, each pump, pumping down, producing kinetic energy in

its own tube, which dissipates into the turbine, specially diraes, therefore, the rise of water to

the tank (wddr) occurs without energy, just based on the principle of communicating vlssels.

the connection between the various tanks (csp) must be of large cross section, having to feed the
dual power supply ofhie next lifting pumps, which can be placed at many kilometers alvagn

there is no withdrawal from the water network (wdn), which consumes the water, there is no need
of lifting water, so the system only serves to produce energy. In this case, alefi theel of the

pump is fed from the upper reservoir through the remotely controlled valve (sav) and we have the
maximum of the energy produce&hen, instead, because of the network levies the level of a tank
(wddr) lowers, the control system, based @elgi on tank levels, closes the valve (sav) of that tank

and automatically, the left side of the pump is fed from the bottom basin (wddr) through the check
valve (cv). Obviously, the operation involves the lowering of the lower basin level, and the control

of the level of that basin, in turn, closes the valve (sav) and the water that feeds the left side is taken
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from the place at a basin still lower level. All this takes place while the pump and the turbine are
always in rotation producing energy. Therefoneiile in the current based on the levels of the
automatic water lifting systems puts into operation a number of electric pumps increasingly higher
to compensate the withdrawal from the network, in the plants in question the electric pumps are
always in @eration.Are valves (sav) that determine where to get the water that feeds the left side of
the pump. The number of the valves (sav) that are closed, and the closure time, depends on the time
it takes to restore the nominal level that corresponds toxtieust infinity share of overflow (od).

As can be seen, in the hydraulic connecting circuit between the initial reservoir (wlb) and the first
basin (wddrl) the valve (sav) is positioned on the exhaust pipe Ifodact, the level of the
reservoir (w ddrlmust be maintained always at maximum water level (mpl), providing the water
that comes from the overflowWhen lowering the (wddrl) level, closes the (sav) and opens the
(sov), allowing the water supply directby left side of the pumps through the iaitibasin (wlb)
through the check valves (CV).

Chapter 3
Italian demand patent N. 102016000058416 del 07/06/2016

FLOATIN G SYSTEM WITH EXTRUDED POLYETHYLENE PIPES, RIBBED,
REINFORCED AND FILLED WITH POLYSTYRENE.

Abstract

The significant delay in the develment of the exploitation of marine resources and the
protection of global environment is due to many factors, among them the lack of economic
floating systems and unsinkable. However, such systems could not be studied in detail
without also provide techrat solutions that can lead to colonization by mass of ocean flat. In
fact, at present, it does not make sense this colonization, being inhospitable ocean flat for
human life, both because water desalination is not sustainable, both because from tHe point o
view of food, the ocean flat are not productive. The fish production is concentrated in areas
close to the coast, where the wind and water currents allow the production of phytoplankton
and zooplankton, and thus the production of food for the greatyafi¢ish species and for

men. However, the ocean flat could become the most rich source of human nutrition, because
the i nvention of AFl oating system, hydr oel
from marine deep wa preduce energylahdeabundanzce ofl fests e the n a

same time, raising to the surface a part of the deep water, rich in calcium and carbon,
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dissolved by high hydrostatic pressures. These plants will produce phytoplankton,
zooplankton and alkalinity, also fightinggater acidification and global warming. In this
project have been incorporated extruded ribbed polyethylene pipes, filled with polystyrene, to
make unsinkable plants. Of course, it must also be made unsinkable floating islands and
connecting roads that ivserve around these plants. Therefore, even though the valid existing
flotation systems used for the construction of marine shipyards, should give place to a large
series productions that can be only realizing them by extrusion. Even sea transpase of the
tubes must be sustainable and economic, by assembling, in shipyards major floating structures

and bulky and transporting them in place by tugboats.
Description

At the state of the art, although there are valid flotation technologies with modular elément
polyethylene coupled in a vertical and horizontal direction by means of profiles of galvanized
or stainless steel, these modules, realized by molding, have a high cost of production. They
can be used, as are, to realize houseboats, marine and fecsggs, temporary roads etc.

But for a series of great use, such as that suggested for the realization of "Floating system,
hydroel ectri c, desal ter, extractor o f cal c
induced activity that will result, it isonsidered much more economic the following solution,

that It estimates to raise the floating elements directly by extrusion, such as the current of
polyethylene pipes, with the only difference that these pipes will be produced with perforated
external s at regular steps, so that they can be coupled to each other and to the metal
structures of containment or support , in the various possible compositions. Furthermore,
inside the tubes can be inserted some radial ribs in tubular profiles, mountedentrah c
tubular axis, arranged in a regular step as a function of the immersion depth, certified with a
specific report calculation on the resistance of the polyethylene and metal material. Finally,
the tubes will be made unsinkable by means of the sinpldtyrene foam filling, which

has a volumetric mass between 10 and 40 Kg / mc, and is then constituted by the average of
98% air and only 2% of pure structural material hydrocarbon. Therefore, any damage to a
floating hose, would not cause the immedidtimg with water and sinking, but would allow

a large margin of time to repair the damage or replace the damaged pipe. Whereas the tubes
obtained by extrusion products can be of any length, to save costs, it is not hazardous
hypothesis to achieve the galuction facilities close to the sea, to assemble systems in

adjacent coastal shipyards, tow them and transport them directly in the final working area,
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where it would be more difficult and expensive the assembly work, in general. But, above all,
in the sgcific case of the "Floating system, hydroelectric, desalter, extractor of calcium and
carbon from marine deep water", because of the complexity and importance of the work to be
performed, it is preferable that the site platform, as represented in tite Bigissembled in a
shipyard with all mounting equipment mentioned in the legend (bridge cranes, hydraulic

cylinders, working loft columns of electrical winches) and transported on site by a tugboat.
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Fig. 9 shows the starting point, ie the flaainstruction site from which arises a "fFloating
system, hydroelectric, desalter, extractor of calcium and carbon from marine deep water".
This facility to extract the calcium and carbon dissolved from the high hydrostatic pressures
in the deep water musbme down over 4000 meters deep. Assuming to provide a system that
goes down to 6000 meters, with steel pipes Dn 1400 from the mechanical strength point of
view, the two parallel pipes for the 6 km long Dn 1400 that serve to implement the system
may be ofthe API series 5LX, grade X 70 with a thickness of 10,31 mm, in steel with the
following characteristics: Ks = 70.000 p.s.i = 49,2 Kg/mm2; Kr = 82.000 p.s.i. = 57,6
Kg/mn?. The marine water has density 1,025 kg/L therefore at 6.000 m di profonditaa exert
pressure on the seabed equal to 6150 m of water column (1,025*6000) = 615 K@b

kg mn¥. Therefore, the stress that the water exerts on the piping material is much less than the
minimum yield strength. This means that the pipes cannot be defdfrthedoipes are full of

water, while having minimum thickness. In fact, the problem to be solved are the stresses due
to the weight. It is advisable to use high quality pipes with low thicknesses. The tube X 70 Dn
1400 taken into consideration it has theimum thickness of the series (10.31) and weighs
358,73 kg/m, that increase of 15% to take account of the flanges, bracings, etc., the whole
load becomes (12.000*358.7*1,15) equal to kg 4.950.474, subtracted of the upwards
hydrostatic thrust, equal t0.860.474*1,05/7,8) pari a 666.410 Kg, subtracted of the upwards
hydrostatic thrust, equal to 92.096 Rrfl.422,4*3.14*10,31*2) which would have a
maximum stress in tubes placed at the top (that support the entire load) of 40,91 kg/mm2
(3.767.710/92.096).

There is no cranes in the world that can support the weight of nearly four million kg,
therefore, to be able to build the facility which raises calcium and carbon from the deep
waters is necessary to carry on a temporary construction site platform withotimging
equipment they serve to the laying of the pipes. At the center of this platform is accomplished
the immersion hole (ih), of such dimensions as to contain the lifting cylinders (hc) with the
useful travel of 6 m, which will be mounted on a bridgane (bc) with three hoists, which
serve for the mounting and the vertical transport of pipes 12 m long bars, the relative bearing
structure (SSBC) with the frames in more supporting floors (tcswr). Each floor contains an
electric winch with its rope (sr)So the tubes have dropped in deep sea while they are
mounted and the final framework are supported simultaneously from above and from the four

sides of the platform. The lateral suspension points increase as increases the depth of
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immersion, both to sumpt the load, both to contain the lateral stress, due to ocean currents,
both to contain the unitary tensile stress, due to the weight of the tubes. The flanges, visible
from the drawings, will be welded because the bolt sections represent a weak pbet in
tensile strength. The flanges are of a special type, used as supporting bars for the descent of
the pipes (dut), to connect the bracing and the rope pull (sr). Whereas the linear meter
weight of the pipes in the water with flanges and braces is a&stimat about 314 kg
(3767710/12000), each tube bar of 12 m, including accessories weighs approximately 3768
kg. Therefore, if we make a link to the platform every 60 m depth with ropes of 30 mm
diameter, the total breaking load of 218,700 kg (3 x 72,9@0¥%upport the entire weight of

60 m (18,400 kg) with a safety factor of to 11.6 without regard to the load supported by the
tube itself, which, as we have seen entail a tensile stress of 40.91 Kg / mm

As seen from Fig. 9, the floating structure usirgydraulic system for the vertical movement

of the column of tubes (dt) and (dp), consisting of two vertical hydraulic cylinders simple
effect (hc) with a stroke of about 6 m, which by discharging the hydraulic oil in the tank of
the hydraulic unit (othcy)lowering the cylinder rods and they lower the entire column of
tubes as they are assembled and are mounted also the bracing with the aid of the bridge crane
(bc) and the loft (Is). The pipelines will be fassembled at the factory with the support
flanges of 12 m elements, painted with epoxy resin cycles inside and outside, leaving only the
edges to be welded in place unpainted to be painted on site with the same cycle. The braces
will be hot dip galvanized. The decline of the pipes will be assemblgdabing the column

on the brackets (hcb) mounted on the frame (sf) located across the diving hole (ih). The frame
(sf) is driven by hydraulic cylinders (hc) embedded in the structure of the dive hole (hi). The
brackets (hcb) are dimensioned for the erntieglcarrying (3,767,710 kg). Assuming to work

with a pressure of 250 bar to support all loads during assembly. The section of each cylinder
will be approximately 7535 cm2 (3,767,710 / 2 * 250), which corresponds to an internal
diameter of 98 cm. A bridgerane with three hoists with capacity suitable for the lifting of
feeding tubes and bracing elements to assemble and fall into the sea with the help of a
mezzanine (Is) that allows you to work on two levels. To reduce the stress due to the weight
of the ppes estimated above, three cables have been provided (sr), (already mentioned above)
that connect the individual bars of the tubes to the floating platform (sbp). These ropes (sr)
from the winches contained in the midtorey frames (tcpwr) arranged dretouter perimeter

of the upper floating platform, roam the property and enter into the dive hole (ih) and lugs
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with snap hooks are superimposed on the perimeter of the hole of immersion on
corresponding six pegs, according to the dive order which must inathe descent of the
pipes. In fact, every sixty meters (equal to 5 bars of pipes), six strings will snap to ribbed
flanges, three for each tube, while the inner side will be connected with the braces (br).
Therefore, we will have n. 600 workstatiorfswanches (6000/60 * 6) 150 arranged on each
side of the platform (sbp) with the lugs already brought close to the diving pit. Not being able
to wrap the whole rope on a winch only, each frame (tcpwr) brings more superimposed
winches. When it runs out thepe of a winch is released and attached to the winch with
junction elements of the lower floor, until the entire frame it runs out and is replaced. The
strings that start from periphery of the platform (m&gp) not only serve to lighten the axial
tracion of the tubes but also for bracing the entire column in all directions. Obviously, even
the naval type anchors (na) can be dropped with stations of winches (tvpwr) located at the
periphery of the floating structure. when Assembly is completed it wijpau the load with a

fixed clamp brackets (cb) on the structure (for this purpose the last bar of piping will be
flanged with a sufficient amount of bolts) and will be fixed stably across the terminals of the
600 positions of winches on the periphery lué structure. After the laying of the pipes that
come down in the sea bed are fixed permanently on the metallic structure of the platform,
after disassembling all of construction equipment, in place of which it is mounted the
desalination plant, as seeorn Fig. 11 of the chapter 4.

Legend of Fig.9:(apos) abyssal plain ocean seabed; (bc) bridge crane; (bcb) bracket cross
bracing; (br) bracing; (cb) clamp brackets; (dt) descent tube; (f) filter; (fsp) flange for support
pipe; (hc) hydraulic cylinder; (hctijydraulic clamp brackets; (hcbf) hydraulic clamp brackets
fixed on supporting base platform; (ih) immersion hole; (itia) intubate turbine with
incorporate alternator; (Is) loft in steel; (mftp) modular floating tube made in polyethylene;
(na) navy anchor(osip) overturned submergible intubated pump; (othcu) oil tank and
hydraulic control unit; (sbp) supporting base platform; (sfep) special flanged end pieces;
(ssbc) support structure bridge crane; (tvdwi) throttling venturi deep water intake; (tcpwr)
transportable chassis with many electric winches for the descent of the ropes; (ut) uphill tube;

(wl) water level.

Although calculating accurately the weights of the tubes to be supported and the system of
final desalting, the immersion of the final framewtatform is only ascertains the end of the

assembly of all the suspended tubes which descend in the ocean depths, after disassembly of
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the equipment construction and mounting them in place of the desalination plant. To achieve
the final structure of thelatform floating floor, a percentage of floating tubes seats above
will be filled with compressed air at the maximum expected operating pressure of the dive. At
the end of the work, by means of a threaded connection, wifagy valve, the air may be
repdaced with water, if the platform has to soak in the water more. If the platform must climb

must be added to the structure other floating modular elements.

We do not enter into the merits of the tube manufacturing process but simply identify the
production technology, because, extrusion occupies a prominent position for versatility and
breadth of application. The extrusion technology is an operation that operates continuously
and in stationary conditions to produce different kinds of artifacts characdtebye
symmetrical or asymmetrical sections that are repeated identically along the extrusion axis. In
its essential lines, the production of a polyethylene pipe is very simple. A production line of a
polyethylene tube is constituted by a loading hoppeh®fpblymeric material granules which
feeds an extruder, which is constituted by a screw pump which rotates, with very precise
coupling, inside a heated cylinder. Between the cylinder and the screw core is located in the
molten material to be extruded, whics then forced through an extrusion head. The molten
material rotates at a lower speed than the screw, and then is pushed forward from the crests of
the threads of the screw and is then forced through an extrusion head. Having planned to
accomplish a tub with perforated ribs which serve for reinforcement of the tube and for the
fittings, the holes must be made by means of a punching the top of the entry into the extrusion
head, when the material is still plastic, in sync with an eventual slowing ofptes f
advance of the material in the extrusion head. It does not matter if for processing requirements
will produce the punching of the slots instead of holes. The function that must carry out the

holes or the slots is identical.

Below the main featuresf a low and high density polyethylene pipe (
LDPE) (HDPE)

Specific gravity at 23 degrees C. (g3) 0,917 0,925 0,95 0,96
Melting point crystallographic®C) 105- 115 1257 135
Tensile strength (kg /cth 80- 170 256850
Elongation at break (%0) 400- 650 100 300
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flexural rigidity (kg /cm?) 800- 900 9.00012.000

Considering that polyethylene pipes for floating shall be of a size large enough to perform
their function may also be used, in part, as the descent and ascent of theipesehat

extract the calcium and carbon from the ocean depths. In fact, if we compare the breaking
strength between the pipe (HDPE) of 250 kg / cm2 = 2.5 kg 7 compared to steel Bees

5LX which has a breaking load of 57.6 Kg / fimve can say that éh'steel is twentyhree

times more resistant high density polyethylene, but considering that the polyethylene pipes
are produced with thicknesses at least four times higher than those of steel, we can say that

the difference in resistance is reduced toul®.75 times.

But whereas the static stress may also be doubled in the steel without serious problems, we
can say with certainty, that a third of the way into the depths of 6000 m provided the example
of installation concerned, you can achieve with HDpiges, lightening the load to be

supported by a third, being the pipes HDPE lighter than water.

Moreover, whereas the polyethylene is a synthetic polymer based on carbon is not
recommended for use with the high pressures that might lead to phenomersalotidis of

the synthesized molecule. In case of use of HDPE pipes as descent and ascent in the tubes of
calcium and carbon extraction systems by ocean depth, the transition from steel to
polyethylene is realized by means of flanged coupling and allxibélaad due to the weight

of the pipes in underlying steel must be supported by the platform peripheral winches (tcswr)
not by the central hydraulic cylinders (hc), even during the assembly phase. The strong ribs
of the tubes, designed for mounting bétfloating solutions will also be useful for this use,
both for the support, both for the lateral stiffening. For the use of the tubes as floating, he was
expected the internal reinforcement of the same by means of a radial pattern of structural
steel, wih six rays, coinciding with external ribs, where they will be applied loads and
mechanical linkaged.a raggiera sara montata e fissata su un asse tubolare e fissata con viti a
mordente sullo stesso, mentre la parte periferica dei raggi e tenuta insiame ¢ascia di

lamiera calandrata. Nella Fig. 10 si riporta la sezione tipo di un tubo di galleggiamento.
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FIG. 10

LegendFig. 10:(1) polyethylene pipe outside diameter 1500 mm, thickness 30 mm; (2) outer
polyethylene pipe rib 80x30 with mounting hol€8) calendered sheet 100 * 5 mm outer
diameter 1434; (4) diameter steel round 20 mm; (5) smooth bore tube diameter 70 mm, lung.
80, thickness 3 mm; (6) smooth bore tube diameter 60 tickness 3 mm, length equal to the tube
1.

As mentioned above the fliion tubes for the importance that will assume should be certified
both for the outer material in a low or high density polyethylene, both with calculations

regarding internal reinforcements, in order to also locate the maximum draft of the same.
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Furthernore, after the mounting of the reinforcements inside the pipes will be filled with
expanded polystyrene, and after the evaporation of the expansion gas definitively capped with
circular plates welded polyethylene. The expanded polystyrene not increasedhanical
strength of the pipes but will prevent the entry of water in case of breakage for a long time to

allow the repair of the damage without danger of sinking.

The Sintered Expanded Polystyrene (EPS) is derived from polystyrene (chemically called PS)
is a major plastics which are derived from petroleum. The EPS is a lightweight, rigid foam
material, derived from petroleum composed exclusively of carbon and hydrogen atoms. It 'a
closed cell structure capable of retaining the air inside them. At thpammolystyrene is a

rigid material, colorless, transparent which finds application especially in the packaging and
in those fields which require an easily workable polymer, transparency, good thermo
mechanical performance. The EPS is one of the most rtemgoforms in which the
polystyrene is employed. To obtain it melts a blowing agent in the polystyrene (commonly
pentane) and it is treated with other additives to confer resistance to fire. The product is
presented in the form of glassy appearance geanildeads), of varying particle size (0.3 to

2.8 mm) according to the purpose which it is intended.

The expansion, namely the chemipalysical process that leads to the formation of "beads"

of polystyrene, is by administration of the energy expandabisiyoéne- the raw materia

without the use of CFC. Putting in contact the beads thus obtained with water vapor at
temperatures exceeding 90 ° C, pentane contained in them expands causing an increase of
their initial volume up to 225 times and by formg inside them a closed cell structure that

It holds within itself the air and gives the product its excellent thermal insulation properties.
To obtain the EPS is still need a further operation called "sintering" which is the welding
process and the compmmn of the expanded polystyrene beads; this implemented happens by
subjecting the granules again to the action of water vapor that joins them together, to form
countless articles: blocks of several meters, the molded using a thermoplastic process of
"injection”, etc. To give the precise technical features products are added various additives. It
is used for water repellent of stearates. The sintered expanded polystyrene has a density
generally comprised between 10 and 40 Kg / mc, and is then constituted byerage of

98% air and only 2% of pure structural hydrocarbon material. Pentane used for expansion, it
evaporates at the end of the process in which, against every stereotype, are not used

chlorofluorocarbons that are harmful for the ozone layer.
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Techical features

The density of the expanded polystyrene is between 0,02 e 0,06 g/cm3.

The thermoplastic polystyrene is physiologically harmless and also allowed for packaging of
food products. The same also applies to the-imsatating material. In thproduction of EPS

they are not used, nor have ever been used, chlorofluorocarf®R€s- harmful to the

ozone layer surrounding our atmosphere. The EPS has no nutritional values able to sustain
growth of fungi, bacteria or other microorganisms so it admggot or mildew. The EPS does

not constitute food for any living being. The foam does not burn a high flame, but softens at
from 95 ° C to 230 ° C gives off decomposition products are flammable; between 450 ° C and
500 ° C ignites spontaneously. In tbembustion of polystyrene are formed of acrid odor
gases (CO, styrene, benzene, toluene-flamie agents) which, however, are not toxic,
excluding CO.

Chapter 4

Italian demand patentN. 102016000058018 del 07/06/2016
FLOATING SYSTEM, HYDROELECTRIC, DESAL TER, EXTRACTOR OF CALCIUM
AND CARBON FROM MARINE DEEP WATER.
Abstract

The state of the art in the development of desalination and demineralization treatment of marine and
brackish water has been affected, along with industrial systems, purification, ,efoergyand
protective of the environment, the absence of synergies between the pumps and hydraulic turbines
and from the incorrect approach with the gravitational force, which must not be won by the
hydraulic lifting but sustained, with ofeay movement ofvater, especially in the gravitational
direction, in the sea, in large basins, in open tanks. With simply overturned pumps coupled to the
turbines can produce lewost all the energy you need; continuing the descent and ascent of water in
deep waters, fothe venturi effect, we can suck and lift small percentages of deep water with high
calcium and carbon percentage solubilized in them, that arrived at the surface, producing
phytoplankton and alkalinity, increasing the abundance of fish and combatinficatah and
global warming;
while on the floating platform, made with extruded and ribbed tubes made of low density
polyethylene, blown in them polystyrene foam to make them unsinkable, with the triple synergy
between the dual fuel pumps, turbines ararttarine water recycling, by applying known hydraulic

principles for centuries, as that of communicating vessels, the laws of Bernoulli and Pascal, placing,
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strategically, the electric double suction pump between a high positive hydraulic head and the
turbines, we can desalinate large quantities of water, simply transforming a vertical tube in a ionic
exchanger and recycling pipes and mixing in the energy producers, while the anionic and cationic
synthetic resins, circulating contained in perforated pojetie spheres as sieves. These spheres,
floating climbing ion exchanger and descend for gravity emptying water in downhill tubes. By
means of diverters change the path compared to the flow to be immersed in the washing tanks and
regeneration of the resingnd reinserted again, indefinitely, in ion exchange circuit without
interruption of the desalination cycle and energy production and without costs for heating the water
or replace the membranes. If we want to exploit the immense riches of the seay #oaitions
have no alternative. The systems must be designed supported from above, since it cannot exist
electromechanical equipment that can work to the abyssal depths. The sustainability of global
systems is not only based on high technologies andadpeaterials but above all on the physical
basic principles, chemical, hydraulic and mechanical.

Description
The scope of this invention is the exploration of new sustainable plant systems for survival for the
human species in the sea. The floating sofutihas no alternative, since no electromechanical
equipment that can work to the abyssal depB@sely resisting homogeneous materials such as
steel. Therefore the plant must be lowered and supported from above, the water heavier materials,
such as steelill work in traction, contrary to when it occurs in applications realized at atmospheric
pressure, where the materials work by compression, by downloading all the forces on support bases.
This is a new way of designing systems which has advantages addatitages. For myself, are a
lot more advantages. In fact, this plant is the core around which men will develop small or large
human agglomerations in oceanic areas, fully autonomous from the energy and food point of view.
We all know that offshore the eans life forms of phytoplankton and zooplankton are very slim
because life in the marine waters grows mainly along the land coast, where, because of the winds,
waves and underwater currents are generated updrafts that bring to the surface the nutndnts bo
in the seabed, especially rich of organic and inorganic carQuomesti nutrienti, riportati in
superficie, producono una fascia superficiale di fitoplancton per mezzo della fotosintesi
clorofilliana, che costitui sauatci| pgrsahto, nelanstessa i 0 n
zona si crea anche spontaneamente il cosiddetto zooplancton di varie dimensioni costituito da
microorganismi (alghe unicellulari, protozoi etc.), larve, piccoli animali (come i crostacei che

formano il krill), ma ancherganismi di una certa mole come meduse e alghe pluricellulari (quali i
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sargassi)The set of plant living beings and animals form the plankton, which is characterized by a
high specific biodiversity rate from which they draw the life also fish species.mor
To the Wide of the oceans, although the seabed there are huge stores of carbon accumulated over
billions of years, the rise of carbon and precipitated calcium millennia can not occur spontaneously
due to great depths, so you need this set of inventspgcially, considering that over areas off the
oceans are not subject to high and tsunami waves. In fact, the frequent earthquakes that occur in the
deep sea, are rarely perceptible in surface water, if we have the foresight to realize these works at a
suitable distance from the coast. The translation of the word "tsunami” by the Japanese, means
"wave in the harbor." It is a series of waves which are generated as a result of sudden movements of
the seabed due to earthquakes, underwater volcanic erypgdodslides, meteorite impacts. The
most devastating Tsunami are caused by vertical movements (lifting or sinking) of the earth's crust
along faults and edges of the ocean shelf. Considering that with current technology we can achieve
unsinkable and stdiess frames of plastic and mounted on them other technologies that produce
energy, desalinate and potabilizzano the waters, these inventions may begin the colonization of
ocean space they occupy 71% of the earth's surface.
In fact, once solved the energgoplems and desalted water, for the construction of the islands, we
have sufficient energy to develop comfortable and light homes. But if we also think the technology
used for the construction of the Hanging Gardens (posing the land on plastic crawlcspaces
with filter cloth), we could also bring the cultivation of the abgveund vegetables and have
immense advantages, with a capacity of vegetable food and fish production now unimadinable.
we use the greenhouses, productivity, already tedtésl higher than 50%, while the desalinated
water can be recycled and purified, without polluting the land flaps. But in this patent application
we are concerned only the central core which produces the initial state of life, which does not exist
today, bu paradoxically, it could also be a better life than the one we live in metropolitan hives, not
being able to imagine on these islands heavy skyscrapers and heavy vehicles that pollute the
environmentHowever, we can imagine a life with all the technotagicomforts, air, water and
nutrition, most of the best land and less danger of natural disasters.
So, this synergistic system focuses on four sustainable systems not yet realized on planet Earth:
1) The production system of hydroelectric power fretatic waters and water recycling, described
in Chapter 1 and 2

2) The sustainable modular floating system by extruded polyethylene and reinforced pipes,

described in chapter 3.
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3) 3) The lifting system of calcium and carbon dissolved in the ocean depthsbddsaorthis
chapter.
4) The sustainable system of vertical water desalination by means of ion exchange, coupled to
the energy production, described in section 1.
This vertical system allows to have the desalinated water produced in the highest point of the
system to distribute it at a considerable distance by gravity to artificial islands, which will
develop around these plants, which form the heart of new industrial and economic activities,
connected with floating roads.
The starting point for the construati of this system is the floating construction of Fig. 9
from which comes a hydroelectric synergistic system, water maker, calcium and carbon

extractor from the deep waters of Fig. 11.
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Fig. 11

The following legends integrate the legend of Chapter headdsalination plant of chapter 1

(Fig.1) is mounted on the floating structure of Chapter 3 (Fig. 9) which supports the plant
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