Aspects of Hydrodynamics and
Turbulence with Cryogens
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. Two flows are dynamically similar if—

a) the fluids have the same kinematic
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c) the flows have large Re==1
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(). As the viscosity gets smaller
a) The dissipation length scale grows
) The dissipation length remains the same

c) The dissipation length becomes smaller
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Al=mative apperoaches
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Direct numeerical simulations (OME) can be performed In 'which the
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Continoam Ansrowimation

An Inberesting question that hes been ralsed st vadous mes & wEether

the Increasingly small scal=s that develop as the ReEynolds numisss ks Increased
rendiar Enmous the comtimeum appraximation of dessical hydrod ynamics; L.,

does ane have b wormry apout espects of modecular modon™ U, Frisch hes
sddreszed thls questan In a8 general oonfest and demoastrated that the ratis o
the dissipatian scale 1 1o the maokecular mean free path grows Wih Incressing
Reynolds number. The hydrodynamic approxdmedon thes should become eter
applicakie at higher e, Howewer, thers ane mo definflye expedments yek i
comdim this.

Thermally-generated turbulence

Llke othar flowe, conwecHon |8 oftan turbulepd, and In fact. turbulapd
thamal convection piays a praminant rale In the enzrgy ransport within
siare, aimosphark: and oceanic dreulations, the generation of 1he aarm's
magnatic figld, and a0 InnumMerabie enginesring process2s In which
neat traneport s an imporant factor. & is possibiy the most ubkgutous
fiwd fodr in e unhvarse.
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