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ABSTRACT

The authors present results of experiments with study of growth of
turbulent mixing occurred at Rayleigh-Taylor instability at gas-liquid interface
with the width of the mixing zone H up to 200 mm.

The liquid layer (water) with the mass of 3.3kg was accelerated by
compressed air in transparent cylindrical channel with the section of & 210 mm.
The pressure of compressed air reached 8,4 gauge atmospheres, the acceleration
— §=(0.5+1)-10%g0 (where go=9.8 M/c?), the layer displacement S — up to 350 mm,
the depth of penetration of gas front in liquid har — up to 50 mm, Reynolds
H-./A-g-H
S

number of the flow reached Re= =5.10° (where A~1 — Atwood

number, v - kinematic viscosity coefficient of water).

It was obtained that:

e Coefficient Bar, describing the average rate of penetration of gas front in
liquid (Bar = Ahai/A2S), equals Par= 0.11 over the range of layer displacements
10 mm < S <50 mm (at Re up to 5-10%);

e Coefficient Bar falls approximately 35% down when the displacement
of the liquid layer increases from ~ 50 mm to = 100 mm (with the growth of Re
from 5-10% to 5-10°), and then, at the further growth of the layer displacement to
350 mm (with the growth of Re to =5-10°) — doesn’t change and equals
Bar=0.06+0.08, moreover it is observed some pulsation of penetration of gas
front in liquid;

e Separate bubbles of the mixing zone become unstable with the lapse of

time — the development of secondary bubbles occurs on them.
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