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Liquid rocket engine simulation

Implementation of a predictive methodology for sub/trans/super-critical liquid

Need for liquid simulation in the context of rocket engine configurations Tedc GEhes

Diffuse interface approach Results for a LRE configuration 12]
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Simplified multi-species equilibrium [1] =
* Equality of chemical composition between phases : ™\
Yii=Yro =Y Next steps
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»Simplified approach reduces complexity and CPU cost * Use a complex ChemIStry (ARC) )

Eulerian to Lagrangian transition model
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Algorithm description [5] Results
Separation of a liquid structure . .
* Detachment of a liquid structure == Without transition model

== With transition model

W’@ ' from the liquid core due to shear —
stress and surface tension .) ¢ Liquid core length is reduced with the

transition model for the coarse mesh
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Surface identification Structure surface identification with * Liquid core length is no affected by the
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T,P, Y iquid core length less dependent of the
i Refined mesh refinement

Recover the liquid structure nodes
* Determine if the structure has to be
atomized (structure geometry)
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Apply T4, PSAT Ap for all
eulerian structure nodes

Determine the lagrangian droplet 00 i,
number, radius and temperature to 0.000 0.005 0.010 X;'la? pDo(;IZt?or(‘l[Dr;SI 0.030 0.035 0.040
ensure mass and energy conservation

Lagrangian droplet creation

Next steps

» Validation of the model against experimental data
+ Evaluate the impact of the model on a reactive LRE configuration
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