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Numerical method WARWICK

A Compressibleeactingflow solver:rhoReactingFoarhased on
OpenFOAM

A Large Eddy Simulation (LES) with-eqeation eddyviscosity SGS
model for compressible flow.

A Eddy Dissipation Concept (EDC) m@deith H2 detailed chemistf]
(9 species and 19 steps) for rnpremixed flame.
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Computation setup WARWICK

Initial parameters! 7N
v }

A Hydrogen

V Total pressure 200bar

V Total temperature 80K 3m

V Nozzle diameter 4mm Hydrogen

A Ambientair /-t\—v—

V Static pressure lbar v z

V Static temperature 297K < om > /é_\

V  Velocity Om/s Y

A Schematics of computation domain.
8’ . [1] Work Package 5, PRESLHY project, Fuel Cells and Hydrogen 2 Joint Undertaking.
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A Instantaneous distributions of H2 mole fraction.
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A Schematics of computation domain.



Ilgnited cryogenicjet WARWICK
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A Schematics of computation domain.
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A Distributions of H2 mole fraction, from left to right:ime = 0.002s, 0.003s, 0.004s.
A Iso-surface (white color) of OH mass fraction (0.003) to indicate the flame front.
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ReSU |tS Case 2.0IG (ignitionat z =2.0 m) \yApwiCK
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C Development of jet flowbefore the hot spot

H2 mole fractiontime = 0.01s H2 mole fractiontime = 0.02s H2 mole fractiontime = 0.03s
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ReSU |tS Case 2.0IG (ignitionat z =2.0 m) \yApwiCK
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C Development of jet flowafter the hot spot
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A Distributions of H2 mole fraction, from left to rightnte = 0.037s, 0.039s, 0.041s, 0.043s, 0.045s.
A Isosurface (red color) of OH mass fraction (0.005) to indicate the flame front.

B warwickF IR AL

. J’(I%) 03 ' -Y(I%) 03

10}




ReSU ItS Case 2.0I1G (ignition at z = 2.0 m)

C Development of jet flowafter the hot spot
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A Distributions otemperature (K) ay-z plane, from left to right: ime = 0.037s, 0.039s, 0.041s, 0.043s, 0.045s.

A Black isdines refer to the hydrogen explosion limit, MolH2 = (0.04, 0.756).
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ReSU |tS Case 2.0IG (ignitionat z =2.0 m) \yApwiCK
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C Development of jet flowafter the hot spot
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DP =1kPa DP =2 kPa DP =2 kPa

A Distributions of H2 mole fraction, from left to rightnte = 0.037s, 0.039s, 0.041s, 0.043s, 0.045s.
A Isosurface (red color) of pressure to indicate the pressure wave and the va@liges?-P,, increase from left to right.
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ReSU |tS Case 2.0IG (ignitionat z =2.0 m) \yApwiCK

THE UNIVERSITY OF WARWICK

C Development of jet flowafter the hot spot
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A Distributions of DP (kPa) aty-z plane, from left to right: time = 0.037s, 0.039s, 0.041s, 0.043s, 0.045s.
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