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Uncertainty quantification of shock reflection transitions at multiphase interfaces.
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In this research, we have implemented the polynomial chaos expansion based non-intrusive collocation method
to evaluate the effects of uncertainty resulted from gas contaminant on weak shock/interface interactions. We

have quantified the effects of the uncertainty on four representative shock/interface interaction structures which
are generated from incident shocks of different angles. We show the statistics on the pressure field to clarify the
effects of the uncertainty resulted from gas contaminant on each typical structure of the shock/interface interaction
phenomena. It is revealed that the precursor of the transmitted wave front along the interface plays a crucial role

in transferring the uncertainty effect, and there exist some stable regions where the effect of the uncertainty is

very inconspicuous.
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Fig. 1: Various shock-interface interaction structures
with weak shock.
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Tab. 1: Physical properties of pure gases

Name H y ‘ p[g/mol]
Methan 1.288 16.04
Carbon dioxide || 1.303 44.01
Incident shock wave
—

Carbon dioxide]

89mm

Methane

25mmj 25mm

200mm

Fig. 2: Initial condition of numerical simulation.
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Fig. 3: Shock-interface interaction structure with
a = 32deg. Interval of contour lines is 0.01 kg/m?3. And
maximum and minimum values of white-red colormap
are 300Pa and 2000Pa (top), 0Pa and 200Pa (bottom)
respectively.
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Fig. 4: Shock-interface interaction structure with
a = 38 deg. Legends are same as Fig. 3.

Fig. 5: Shock-interface interaction structure with
a = 50deg. Legends are same as Fig. 3.
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Fig. 6: Shock-interface interaction structure with
a = 65deg. Legends are same as Fig. 3.
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