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Profile

Founded in 1997

Our activity stem from the
joint experience of two
founders with several
years of operating
experience in the field of
design and manufacturing
of customized plants and
safety systems for the use

of special fluids.
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Mission ﬁ

.We develop special
system based on

customer’s needs ...
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Examples of our activity \

Aero space testing system

CO2 purification for snow
cleaning process for
Exomars space mission
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Since 2007 we are involved in research activity related to
Energy storage

Common Hydrogen storage method :
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Liquid H2 Compressed H2 Metal Hydride
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Research activity

Project on H2 carried on :

Hydrogen storage cylinder with metal

HYSYVISION ot

Integrated system with metal Hydride
storage and 1 KW fuel cell

FA-H2FC Use of metal hydride storage on luxury boat

APU for truck with complex hydride storage
and HT fuel cell

Energy storage from renewable sources:
technical-economic comparison between
existing technologies

Hydrogen carriers for stationary storage of
excess renewable energy

CLEAN DRONHY Hydrogen drone with refuelling station
5
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About hydride

|

Metal Hydride
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Based on Metals(pure or
alloy ) - La, Ni, Mn, Mg
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Complex Hydride ]
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Based on Ammine , sodium
, Boron
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About Metal hydride ....

.up to 4wt%
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Storage capacity from 1 wi%...

m@tm

—

i

-



About Metal hydride

Comparison standard H2 cylinder vs Metal hydride tank

——

Volume = 50 liters
— Quantity of H2 @200 bar = 10m3
Quantity of H2 = 0,89 Kg

Volume = 15 litres
- Quantity of powder = 60 Kg
Quantity of H2 = 0,89 Kg*

*Storage capacity from 1,5 wt%

= TecNoperra =CleVeR



About Metal hydride ....
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Hydrogen pressure
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Hydrogen storage volume

L. asolid solution of hydroge (a phase)
I1. acoexistant region of hydrogen solid solution & metal hydride
I11. metal hydride ( p phase)

Equilibrium curve of metal hydride
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About Metal hydride

Main advantages :

» low pressure < 30 bar

» direct storage from production
» no cost for compression

» safe solution : without heat supply the hydrogen
cannot be released

» increase the efficiency of the system with thermal
management
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MH Storage system coupled with 1KW Fuel cell

MH
tank Hydrogen

1

Cooling/Heating fluid

Electricity

- Working time
- Power (average)

- Total energy supplied
- Hydrogen consumption
- Working temperature

-

ﬁest done on the system :

- 6 hours and 20 minutes
-> 0,76 kKW

with peak of 1KW for 2 hours
- 4,8 kWh

- 3120 NI

> 70°C
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k ] Optimization of the heat transfer rate

o (17| B Working on the geometry of the heat

T (-17, 163)

Eaeaadl | exchanger
E (-7, 35) s
// — (-3,-12)

-
E
Max: 48.378

A (a2, 191)
—— (32, 179)
< (a2,122)
D 32, 31

Very low thermal conductivity !

FEM analisys
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Max H2 content = 340 g each tank
Type of hydride = LaNi alloy

Max pressure = 35 bar

Operating temperature = 20..70°C
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CFD analisys
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Possible application

Private house
3KW power
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Possible application

Private house — lay out

\ 4

»  Charge controller

A

Inverter >

A

Load 3 KW

—— | Electrolyzer Charge controller o Grid
> P=30 bar g "
3 i
O
e
_ | Metal hydrides L
hydrogen storage o Fuel cell
H2 quantity=1,6 Kg T heat recovery T
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Possible application

Example : Daily solar production curve ( sunny day)
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1- Request of power from external source
2- Extra power produced by solar panel

3- Power used from solar panel
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Possible application

Cost analysis

H PV Panels

M Solar controller

M Batteries 12V 75Ah

H H2 equipments

M Structure

M Electrical equipments

H Metal hydride tank

H Electrolyzer and fuel cell

M Installation
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Thank you for your attention !

Tecnodelta srl
Via Francesco Parigi 5/h
10034 Chivasso (To ) Italy
Carlo Luetto
Tel . 0039 0119195672
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