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Title : TWO-DIMENSIONAL NUMERICAL SIMULATION OF
RICHTMYER-MESHKOV INSTABILITY

Hydrodynamic phenomena such as Rayleigh-TayloridntRyer-Meshkov instabilities are of primary imfzorce
when studying inertial confinement fusion (cf. Mggge Project of the french Atomic Energy CommigsiaCEA)
since they may reduce the efficiency of the reactfofundamental knowledge of these instabiliteethus necessaty
to improve the design of such prospective expeegnthe Richtmyer-Meshkov instability is a fundatakfiuid
instability that develops when perturbations orirderface separating gases with different densifiesv following
the passage of a shock wave. It is a baroclintaliiigy since the vorticity production observedeafthe passage ¢f
the shock is due to the misalignmentif andCp which produces a non-negligible baroclinic tetfpkp)/ p?.
This instability is typically studied in shock tubgperiments (cf. Haas [3], Collins and Jacobs | gollaboration i
currently arising between CEA and ISAE on this sabjThe shock tube activity of CEA will indeedtbensfered td
ISAE before the end of 2008 and will be operatedS#E from now on. In this context, we would like develop 4
numerical activity on this issue that would be ctatipg the experimental aspect of the thematic.

A new numerical tool allowing direct simulationstafbulent flows has been developed in the frame BRhD thesis
This code is based on up-to-date numerical schevedissuited for investigating several configurasosuch ag
shock/turbulence interaction (WEN@ighted Essentially Non Oscillatory] schemes: cf. Pirozzoli [6], Ponziagii
al. [7]), but it does not allow to cope with mixtures gases. The present work aims at introducingréfevant
modifications into the code in order to conductfBulations of Richtmyer-Meshkov instability (3Dses would be
beyond the possibilities of the computational fte## of the laboratory). This will mainly consist adding &
concentration equation in the resolution procedMaidation of the introduced modifications will m®mpleted
through comparisons between Linear Interaction ysmsl(LIA) results (cf. Griffond [2]) and recentdinensional
numerical studies in the litterature (cf. Lagéhal. [5]).

Another aspect of the work will be to study thehaek phenomenon that occurs in shock tubes. Whemtident
shock wave has crossed the interface (and hen&aged the instability), the transmitted shockexfl from thg
shock tube end wall and travels back to interaceamgain with the evolving interface during whatadled the|
“reshock" phenomenon. This results in the appearaf complex shock-turbulence interaction. Thig pf the work
will be analysed with regard to the previous stsidienducted at the laboratory on this topic (chrdeet al. [4]).

All results will be compared to what is known frexperiments.

A Ph.D work on this topic funded by CEA will begim October 2009. The Ph.D student will participatehe
operation of the shock tube and to the developwieiRtV (Particle Image Velocimetry) on this appagatThis work
will also comprise a numerical part close to whdl e done in the present research master. Thicappselected
for this research master will have priority foe thh.D work.

Methods CFD : numerical code in C++, Matlab post-procegsi
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80 % Theoretical Research| 20 % Applied Research 0 % Experimental Research

Possibility to go on a Ph.D.: ¥ Yes o No

APPLICANT PROFILE

Knowledge and required level

Fluid Mechanics, CFD, turbulence

Langages/Systemes : Linux, Object-Oriented ProgriagynC++, Matlab
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