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Safety and risk assessment 

• Describe how LH2 spreads and 
evaporates on solid ground

• Account for soil moisture freezing and 
temperature dependent properties

• Local evaporation is an input 
parameter to dispersion analysis of 
hydrogen in the atmosphere

• Open-source spill-modelling tool

• Applicable to other fluids like LNH3

LH2

Flammable/Explosive 
cloud

Spill and evaporation 
modelling

github.com/martinspgronli/cryogeni
c_pool_spreading_and_vaporization 

https://github.com/martinspgronli/cryogenic_pool_spreading_and_vaporization
https://github.com/martinspgronli/cryogenic_pool_spreading_and_vaporization


Modelling
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Release

point

Validation against FFI experiments

• LH2 released onto concrete

• Thermocouples at different 
positions and depths into the 
ground 

• Temperature profile in the ground 
governs the heat flux, significantly 
influencing evaporation rate

FFI Pad

Thermo-

couples



Validation against FFI experiments

Depth = 20 mm Depth = 30 mm

Large uncertainties



Clawpack

• Open-source code solving 2D
shallow water equations

• Flexible geometry: allows for spills of 
arbitrary shape and size

• Obstacles of any shape can also be 
included

• Allow for initial velocity of spill

• Evaporation removes liquid



Validation against NASA experiments

• LH2 continuously released onto 
compacted sand

• Radius of 2-3 m reported in NASA 
Test 6

• Overestimation of radius when not 
accounting for flashing and 
splashing



Comparison to FLACS simulations

• Holborn et al. simulated NASA 
Test 6 in FLACS

• Employing the same 
simplifications as in FLACS gives 
very similar results



Dam break



LH2 bunkering scenarios

• Time-dependent continuous spill of LH2 (kg/s)         
ሶ𝑚ℓ = 15 − 0.25𝑡

• Rectangular spill domain 𝑥 × 𝑦 = 1m × 0.75 m

• Initial velocity 𝑢0 = 1 m/s

• Dry sand (grey, 𝑥 < 2.1 m) and wet sand (brown, 𝑥 ≥
2.1 m)



Pool radius and evaporation rate

NASA Test 6

• Dry sand (A)

• Wet sand (D)



Pool radius and evaporation rate

• Dry sand (A)

• Wet sand (D)

• Highly dependent 
on fluid and 
substrate

NASA Test 6



Summary

• Open-source spill-modelling tool for continuous and dam 
break spills

• Determines radius and local evaporation rate

• Accounts for soil moisture freezing and temperature 
dependent properties

• Flexible geometry

• Easy to implement new features
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