[MTERMATIONAL JOURKAL FOR RUMERICAL METHODS [N FLUEDS, YoL, 12, B55-879 [1991)
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SUMMARY

A pon-adapiive method and & Lagrangan-Eulerian finite difference techiique are ussd 1o analyse the
dynamac response of liquid membranes Lo imposed pressure vanations, The soa-sdaptive method employs
a fized grid and upwind differ=nces for the copvection terred, whereas the Lagrangian - Eulerian 1echmgue
uses operator splitung and decomposes the mined convecton -difesion system of equations inlo a sequencoe
of convertion asd diffusion operators, The convection operalor is solved exsctly by means of the method of
characteriitica, and its results are interpolated onto the fixed (Euberian) grid osed to sobve the dffusion
operator 1 ois shown that although the method of charscieristies eliminates the pumesical diffusion
mssocisted with wpwinding 1he convection terms in & fixed Eulerian grid, be Lagranan - Eulerian method
may yield cvershonis and undershools pear steep flow gradients of when rapid pressure gradients
e impased, owing to the interpolaticn of the results of 1he conveclion operator onto the fized grid used 10
solve the diffusion operstor. This interpolation should be monolonic and positivity-preserving and should
satisfy comservation of mass apd linear momenium. [0 14 also shown that both the non-adaptive and
Lagrangpian—Eulerian finite difference methods produce alimost eatical {within 1% results shen
tiquid membranes are subjecied 1o positive and negative step and ramp changss in the pressure coefi-
cien. However, because of their non-adapive character, these lechoigues require an estimaie of e (ua-
known) leagth of the membrane and do not use all the grid points in the caleulations. The liquid membrane
dynamic responss is also analysed a5 @ fanction of the Frowds number, convergonos parameten and pogale
exil aegle for positive and megative step and ramp changss in the pressure coefficient.
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INTRODUCTION

Wertical annular Bgquid jets or Bguid curtains have applicat:ons as profection sysiems for inertial
confinement laser fusion (FCF} reactors and &5 chemical reactors. ' Cylindrical chemical reactors
cap be used for stack emession scrubbing for pollution control, reaction and control of toxic
wasiss and scrubbing of radicactive and non-radicactive particulaies and soluble materals.?
Ramos® derived the equations governing the dynamics of axisymmetric liquid curtains and
axisymmetric liguid membranes from Cauchy’s equations and obtained analytical solutions for
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