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Summary/Potential 

Applications

Determination of hydrogen 

streams properties can 

enable us to select the 

secure hydrogen storage 

sites and precisely 

measure flow rates é 

Background 

- Why hydrogen?

- Why is hydrogen flow 

metering important?

- From hydrogen production 

to its storage with 

thermophysical properties

Composition ? 

T ? 

P ? 

Thermodynamics

Here we used the 

adequate equation of 

sate and model to 

accurately  predict the 

properties of H2

containing streams 
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Why Study H2 Properties?
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ü Hydrogen has the potential to aid decarbonisation across different 

industries; transport, heat, poweré 

ü To touch net-zero targets, the emissions from fossil fuels must be 

reduced and the energy mix transition to low carbon energy 

sources must be accelerated

CaptureStorage

Hydrogen production; Composition?

Natural gas Steam 

reformation

CO2 capture 

and storage

ü 96% hydrogencurrentlyproducedthroughmethane

steamreformationwhichiscalledBlueHydrogen.

ü 7kgCO2 for1kghydrogen; Carboncaptureandstorage

(CCS)processis essentialto be low carbonblue

hydrogen.

CH4, CO2, Natural gas; During the 

injection/production/transportation cycles, mixing of the  

mentioned gas components is inevitable
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What are the Operating Conditions; P & T?
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Which Properties?
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Thermodynamic Models 

GERG-2008 Equation of State (EoS)
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Dimensionless 

Helmholtz energy:

† ϳὝὝ ‏ ϳ”” ●is the molar 
composition
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●░ȡThe mole fraction of each component i
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The residual part of 

Helmholtz energy:

◕♪Òȡ$ÅÐÁÒÔÕÒÅÆÕÎÃÔÉÏÎ

SuperTRAPPModel

Ⱨ╣ȟⱬ ᶻ╣ Ⱨ ╣ȟⱬ ╕Ⱨ╣ȟⱬ

* refers to dilute gas and 0 refers to 
a reference fluid

Thermophysical 

properties
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Density 
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Component Mole%

CH4 83.60

C2H4 7.48

C3H8 3.92

n-C4 0.81

i-C4 0.81

n-C5 0.15

i-C5 0.14

N2 1.95

CO2 1.14

North-Sea Natural gas 

Composition 

(i) (ii)

(iii)
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Density (Contôd)
(i) (ii)

(iii)


