H 2

B O I L E R

STEAM GENERATOR
FOR INDUSTRIAL PURPOSES
HYDROGEN-FUELED - 100% ECO-SUSTAINABLE

REV 2022 - 2

Hydrogen
Unknown. Unpredictable. Useful.
Did you know that hydrogen is the most widespread element in the universe?
Hydrogen (from the Greek ὕδωρ, ὕδᾰτος, “water” and γένος-ου, “generator”) is widely present in water,
organic compounds and living beings, while in stars and planets we find it in a gaseous state. Therefore, we and the environment we live in, our wonderful planet, are partially composed by this primordial
and fundamental chemical element.
However, little is known about its characteristics and possible uses: Hydrogen (H) is a colorless, odorless, tasteless and completely non-toxic gas. But above all it is an energy carrier that allows the
production of electricity and heat without any negative impact on the environment.

WHY CHOOSE HYDROGEN?
Because the attention to the environment can also be seen through small gestures. Choosing not to
use fossil sources anymore, not only means to stop exploiting non-endless resources, but also rely on
greener and sustainable ones.
In ancient times, steam was one of the most used sources of energy. His advent led umanity to face,
if not even generate pollution, a fearsome adversary that represents the most dramatic challenge of
our time.
The uncontrollable thirst for power and the countinuous energy production through fossil and non-renewable sources, led humanity to pour the consequences of his behaviour on the environment, poisoning seas, skies, forests, even the cities we live in. The pursuit of profit is what drives the human being
to the spasmodic search for energy, causing its downfall.
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WHAT IS POLLUTION?

Pollution is nothing more than that process by which humanity changes the environment conditions in
an uncontrolled way, without worrying about the consequences for plants and animals.
Thanks to greater awareness and technological advancement, we have understood that our actions
can have serious consequences for the entire ecosystem and that it is essential to do something to limit
pollution, if not to eliminate it permanently.

IS THERE ANY POSSIBLE SOLUTION?

Yes, there is!
Unfortunately, the mistakes done and damages caused in the past cannot be erased but, the present
MUST change, guaranteeing a livable planet thanks to a new sense of responsibility.
“The Earth is not an inheritance received from our Fathers, but a loan to be repaid to our children”
ancient Amerindian proverb
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It all started with steam...

Hydrogen production
Hydrogen is the most abundant element on Earth, but it is rarely found in its pure form. This means that
to use pure hydrogen, it must first be extracted from its compound.
Of course, this process needs energy, but hydrogen can be produced or extracted using virtually any
primary source of energy, both fossil and renewable. Typically, hydrogen can be produced using different sources to divide water, including fossil fuels, such as natural gas and coal, biomass, non-food
crops, nuclear energy, and renewable energy sources, such as wind, solar, geothermal and hydroelectric energy.
This diversity of supply sources is the most important reason why hydrogen is such a promising energy
carrier.

ELECTROLYSIS

CHEMICAL PROCESS

The electrolytic splitting reaction of water molecules (H2O) into its constituents, hydrogen
(H2) and oxygen (O2) is carried out through an
electrolyser, obtained by supplying electricity in
the form of direct current.
The electrolysis process takes place in an
electrochemical cell, consisting of three elements: two electrodes (cathode and anode) and
an electrolyte (liquid or solid, depending on the
technology) which allows the transfer of ions.
However, electrolysis requires a considerable
use of energy to produce hydrogen.

Some thermochemical processes use energy in
various resources, such as natural gas, coal, or
biomass, to obtain hydrogen from their molecular structure.

BIOLOGICAL PROCESS
Microbes such as bacteria and microalgae can
produce hydrogen through biological reactions,
using sunlight or organic matter.

THERMAL PROCESS
Oxygen can also be separated by heating. Using distilled and demineralized water, it is sufficient to
bring it to a temperature above 1550 ° C.
This last method is the operating principle of our innovative product.
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Hydrogen steam generator
GEAV/HY
electricity / steam production
starting from 100 kWh
The invention that the world is waiting for, even if it does not yet know it.
Ours, is the first energy generator in the hydrogen-powered world, but this is not the only feature that
makes it different from the pellet or wood systems you already know: not only is it capable of heating
and cooling systems production, but it can also provide electricity.

WHO IS IT FOR?
GEAV is not intended for domestic use, but has been designed for medium-large enterprises, as well
as for industries that require significant energy consumption to carry out their business.

ADVANTAGES
NO CO2 EMISSIONS
Our eco-friendly generator does not emit toxic fumes into the air and is the answer to protecting the
environment and producing clean energy.

NO MORE BILLS
By producing the energy you need in your company, you will no longer have to pay for the supply
from third parties, with significant savings on bills.

ECONOMIC DEPRECIATION
Our generator can be connected to the electricity grid, so the produced but not consumed energy is
brought into the national distribution network in exchange for a contribution paid by your Energy Service Manager.
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General internal and external elevations of the 5000 kWh generator: diagrams of the generator and of the reinforced concrete support base.
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Plant layout

The system that has to be connected to the industrial generator is made up of two different sections.
In the steam section, the heating or cooling water is stored to be used according to the necessities.
In the fuel section, takes place the production of the distilled water, necessary for the molecular splitting.
Both sections consist of an operating system and an emergency one, that guarantees the operation
of the GEAV in case of a temporary interruption of the operating system.
For the production of electricity: an electrical cabin is connected to the turbine which, by means of a
generator, exchanges part of the power produced with the energy supplier.
The capacities of the tanks, the number of condensers, the pumps and valves used vary in proportion
to the power supplied.
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Components
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Components description
Base
The base is necessary to maintain the working position of the GEAV.

External cylinder; External Front Cap; Rear Cap
Due to the high temperature and pressure of the steam generated by the water (900 ° C and 100 bar),
the material used is AISI 316 stainless steel:
Chemical composition 								
Mechanical characteristics

In the interface of the caps and the external cylinder there are:
- rivets, that guarantee the mechanical connection between the different sections;
- a gasket, to prevent steam from escaping outside.
Adjacent to the steel cladding there is a layer of ceramic material to mitigate thermal stresses.

Tube bundle
This element allows the evaporation of water (without wet steam) and consists of a tungsten coil.
Injection system
The injection system consists of n. 2 independent circuits, for hydrogen and water.

Hydraulic circuit
Once the working temperature is reached (2400 ° C), distilled water is inserted inside the generator
which releases hydrogen due to the molecular cleavage, which by burning with oxygen provides the
heat necessary to produce the working steam.
At the end of the combustion between hydrogen and oxygen, water vapor is obtained which is transformed into water, through a condenser, so that it can be reused in the next cycle.
To minimize the dissociation energy of water (464 kJ / mol) it is necessary to nebulize it with spray
nozzles.
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Number			
Orifice material 		
Working pressure		
Water temperature		

5
ceramic
40-100 bar
50 ° C

Hydrogen circuit
The hydrogen compensation in the injection system has the purpose of balancing the endothermic
reaction due to the splitting of the water within the part no. 5.
The hydrogen used can be produced through an electrolyser powered by photovoltaic panels or tapped
from a cylinder pack.

Internal cylinder; Internal Front Cap; Taper
Due to the high temperature reached in the internal cylinder (2200 ° C), the chosen material is a tungsten alloy which has a high melting temperature and high mechanical characteristics, as shown in the
following table:							

WNiCu Alloy
Tungsten %		
95
Binder			
Ni / Cu
Density		
18.1 g / cm3
Yield stress		
690 MPa
Tensile strength
800 MPa
Elongation %		
5
Hardness		
26
Melting temperature 3700 ° C
Other components
Furthermore, the industrial cogenerator is equipped with:
- sensors for temperature and pressure control;
- a seat on the external and internal cylinder for the insertion of a horizontal hydrogen and oxygen
thermal lance;
- two frames for fixing the internal cylinder.						
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Operation
1st Phase: Heating of the combustion chamber
The GEAV exploits the principle of the thermochemical decomposition of water, according to which if a
water molecule is heated to a temperature higher than 1550 ° C, it dissociates into two hydrogen and
one oxygen atoms.
The necessary thermal energy is supplied during the ignition phase by a horizontal hydrogen / oxygen
thermal lance which, having reached the temperature of 2400 ° C (working temperature) in the central
tungsten cylinder, is switched off.

In this phase, a heating of 30 ° C / h is necessary to avoid thermal stress issues on the tungsten.
2nd Phase: Thermal splitting of the fuel water
Once the working temperature has been reached, the water circuits on the fuel side and the steam side
are closed.
The fuel side water is atomized by the special injectors and dissociated due to the high temperature in
the internal cylinder.

The energy expended to break the AH bonds must be integrated by means of the hydrogen pilot lights
to prevent the machine from extinguishing.
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3rd Phase: Combustion
The hydrogen released by the dissociation of fuel water reacts with the oxygen present, producing the
heat necessary to vaporize the demineralized water present on the interface of parts 2 and 5.

Exothermic reaction

The steam generated by combustion is recovered through the tube bundle and reused in a new operating cycle.
The steam powers a turbine to produce electricity and / or used for heating and cooling users.

12

Energy production
Below you can see a summary of the minimum and maximum values related to our generators.

DESCRIPTION

MINIMUM VALUE

MAXIMUM VALUE

Hourly production

250 kWh

5.000 kWh

Daily production

6.000 kWh

120.000 kWh

Annual production

2.190.000 kWh

43.800.000 kWh

Steam production

30 - 40 m3/h

600 - 700 m3/h

Diameter

4m

9,5 m

Lenght

4,5 m

22 m

Industrial generators are designed according to the energy needs of the applicant.
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Applications
As mentioned, the main function of our generator is to produce steam which can be used for various
purposes within the year in which it is installed.

ELECTRICITY
One of the uses of steam is its use as a driving force for the production of electricity. Specifically, by
means of a transformer, we can obtain medium voltage electricity (in the order of 15,000 V) from the
steam generated by the system. Of course, the generator must be sized properly to ensure that it
works correctly, also taking into account peak situations. The electricity generated in the process will
be suitable for powering even the largest and energy-intensive industrial plants.

THERMAL ENERGY
Steam can also be used to produce thermal energy, through a heat exchanger. The exchanger, brought to operating temperatures and an adequate pressure, transmits heat from one position to another,
heating the water in which it is immersed. The heating resulting from this reaction is usable from any
environment or machinery.

REFRIGERANT ENERGY
Finally, it is possible to exploit high pressure steam to obtain refrigerant energy. This type of energy is
also obtained through the use of a heat exchanger which, this time, is called a condenser and within
which the absorbed heat is dissipated. Using a proper system, it is possible to reach temperatures
even below 0 ° C. Through the refrigerant energy, it is possible, for example, to avoid overheating of
the systems present in the operating structure.
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Investment
In order to have a return, even partial, of the purchase of our generator, the minimum power required
by the latter is 250 kWh.
Our main types of generators are shown below:

250 kWh generator;

5.000 kWh generator;

500 kWh generator;

10.000 kWh generator;

1.000 kWh generator;

15.000 kWh generator;

2.000 kWh generator;

20.000 kWh generator;

3.000 kWh generator;

For each of the aforementioned models, business plans are drawn up referring to hypothetical scenarios, which envisage:
- the amortization of the invested capital over 10 years;
- the sale of 20% of the power produced to the supplier;
- the use of the remaining 80% of the power produced, independently for heating, cooling and electricity;
- the expenses foreseen for the operators (3 per generator), the hydrogen fuel and any ordinary and
extraordinary maintenance interventions.
For all our models the production of 20% more power is considered.
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Conclusion
The patented generator proposed by our company is an innovative product, capable of satisfying
even the necessities of the most demanding industries from an energy perspective.
Our staff is at your complete disposal for any doubt or concerns about our products.

www.idrogenoverde.it

info@idrogenoverde.it

0039-050 89 09 49
0039-375 617 58 62
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Choose something different...

choose the future...
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www.idrogenoverde.it

Contatti
E.HY. Energy Hydrogen Solution S.p.A.
VAT 02349790507
Tel. 050 89 09 49
Email. info@idrogenoverde.it

