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Technique Property Temperatures Maximum Pressure Uncertainty*
Single-sinker Magnetic Suspension Gas Density (250 to 400) K 20 MPa (0.02 t0 0.4) %
Densimeter
Spherical Acoustic Resonator Speed of Sound in Gases (200 to 475) K 20 MPa 0.02 %
Flow Calorimeter Isobaric Heat Capacity (240 to 420) K 25 MPa 0.4%
Vibrating Tube Densimeter Density (240to 420) K 140 MPa 0.1%
Flow Calorimeter Excess Enthalpy (240to 420) K 25 MPa 1.0%
Falling Body Viscometer Viscosity (240to0 475) K 140 MPa 3%
Vibrating Wire Viscometer Viscosity (200 to 475) K 140 MPa 1.5%
Static Isochoric Total Pressure VLE Cell Phase Equilibrium (240 to 400) K 10 MPa 0.001 in liquid mole fraction
(Van Ness)
s . A 0.1 % in pressure
Cylindrical Microwave Resonator Phase Equilibrium (200 to 360) K 50 MPa
* Overall Expanded Uncertainty (k =2)
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Metrology for Advanced
Hydrogen Storage Solutions
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Natural gas is currently the primary source of energy for heat in Europe and to meet
climate change targets we need to quickly introduce biomethane, hydrogen enriched
natural gas, 100% hydrogen, and CCS technologies.
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Spherical Acoustic Resonator Single Sinker Magnetic Suspension Densimeter

(200 to 475) K (250 to 400) K

20 MPa —
U(T) (k=2)=2.0-103K U(T) (k = 2) = 4.0103 K
(0 -3) MPa: U(p)/MPa (k = 2) = 60-107°-p/MPa + 0.6-1073 (0 -3) MPa: U(p)/MPa (k = 2) = 60-1075-p/MPa + 1.7-1073
(3 - 20) MPa: U(p)/MPa (k = 2) = 60-10°-p/MPa + 1.0-1073 (3 - 20) MPa: U(p)/MPa (k = 2) = 75-105-p/MPa + 3.5-:1073
Ur(W) (k=2)= 2.2:10% m-s1/ m-st Ur(cp) (k=2)= 1-103 U(p)/kg.m-3 (k=2)= 1-1'10'4-p/kg-m'3 +2.3.10°2

WP3.3.1.1; 3.1.3; 3.1.4 (pand w of H, and alkane binary mixtures)
250< T/K <330 p<12 MPa
H, + C;Hg and H, + C,H,, (25, 50, 75)%
U(w)=0.02% U(p)=0.05%
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U(T) (k=2)=20-103K
(0 -3) MPa: U(p)/MPa (k = 2) = 200-10°%-p/MPa + 6:103
(3 - 20) MPa: U(p)/MPa (k = 2) =200-107%-p/MPa + 10-1073
0.0010 < U(x) (k =2) mol-mol* <0.010

WP3. Task 3.2
VLE Vapour liquid equilibrium of hydrogen and alkane binary mixtures
H, + C;Hgand H, + C,H,
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Quasi-Spherical MW Resonator

200K< T<400K

p<3MPpa D, = 50.08 mm

D,=50.16 mm
,® PROMETH20 () = 0.015% D, =50 mm
U(T) = 4 mK z
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fary @, T)>2
fmix (p) T)

Emix (pr T) = &dry (p' T) (

1 Egry—1

1 mix—1
Fmix (P, T) — - godry (P, T) =

Pmix Emixt2

Pmix = Pwxw + (1 — xy) $dry

Pdry Edryt+2




