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Basics on gas liquefaction

All gases can be liquefied, but only happens under For all gasses exits a Critical Temperature
certain conditions of pressure and temperature. above which liquefaction is not possible.
CH, co,
Critical Temperature is -82.62 °C (45,96 bar)  Critical Temperature is +31.00 °C (73,75bar)
At atmospheric pressure at -161.52 °C. At atmospheric pressure at -78.50 °C.
CRYOGENIC

TECHNOLOGIES

Heat exchange with a colder fluid, ‘ By means of a cryogenic machine
such as liquid nitrogen which, by like the Stirling cryocooler.
evaporating, cools the gas Thermodynamic system

* Expansion through a dissipating valve (Linde cycle)
* Expansion through an expander (Reverse Brayton, Claude, etc.)
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CRYOGENIC
TECHNOLOGIES

)

Heat exchange with a colder fluid, / ‘ By means of a cryogenic machine
such as liquid nitrogen which, by like the Stirling cryocooler.
evaporating, cools the gas. Thermodynamic system

I | advantages Simplicity and possibility of subcooling
disadvantages |only for small flow rates




Thermodynamic system
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Simplicity, stability and reliability.

Excellent up to 25 t/d.

High specific consumption also

with high flow rates.
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Overall efficiency can be increased by
recovering the work of the expander.
System complication and cost of the
expander prevents its application with
low flow rates.
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Methane Liquefaction
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Each technology has a rewarding feature
but also some penalties

Every application and plant size sees
one technology better than the others

We prefer the Linde Cycle scheme, for the reliability and low costs.

We are also developing a new solution with cryo-chiller
able to reduce consumption and achieve LNG subcooling
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Our Linde Cycle Scheme

recycle loop to recover
cold energy
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Our Linde Cycle Scheme

First plan from landfil gas
_ recycle loop to recover

cold energy

I
I
I
I
I
I
I
I
I
I
I
I
]
~
I
|

st step
—~C.Valve

Third step

Heat Ex

o = =y

|

|

|

|

|

|

|

|

|

|

\

~
e: Second step

\
|

g

“

recycle loop to
recover cold energy

Liquid
separator




Methane Liquefaction S.TRA.TE.G.I.E. srl LJ

Our Linde Cycle Scheme ,
_ B LNG from agricultural

First plan from landfill gas § 5 : and waste biogas
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Our Linde Cycle Scheme

LNG from agricultural
and waste biogas

First plan from Iandflll gas

_ ' ‘Mmlmum LNG pressure : 2 bar.g (- 147°C)
=4 Specific consumption :  0,70-0,95 kWh/kg \ne

e increasing only with lower final pressure

Optimum field of application : 3-25 t/d
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CO2 Liquefaction
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Easier process due to the highest critical temperature: by increasing
the working pressure to intermediate values it is possible to contain

the need for cooling
Medium values may be:

* pressure 20 bar
* temperature-20°C
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water/impurities :
incondensable

Importance of the purity purification | B o
which, for use in the 2;“2" o A T —
food sector, must reach l il 4 { Condensator Tr‘

very high values, and T i =
dedicated purification S ‘ e | =T =
technologies are ‘,:'3'7'";__________L"‘_"_ll_;______:_/’

required. b Water cooling k'

Unit
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Capture the future: technologies for decarbonization.
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