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Fig.2 A sequence of shadowgraph photographs of progressive turbulent front, Fr = 2.86
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AN EXPERIMENTAL STUDY ON SOME FEATURES OF
TURBULENT FRONTS IN STRATIFIED FLUIDY

Liu Yinian Wu Chuanbao Zheng Caiyun
(Institute of Mechanics, Academy of Sciences, Beijing 100080, China)

Abstract Some features on the turbulent fronts were studied experimentally. The turbulence
was produced by towing a grid with vertical square bars through a tauk filled with lincar stratified
fluid. The shapes and behaviors of front motions were observed and recorded by shadowgraph
and photograph. The data and parameters of froute viere collected and commnted by using an
image-digitized-microcomputer processing systera from the traces 5f fronts.

The variation of front pattern with time was examined. The front rapid collapsed from a
nearly vertical surface to a sawtooth-like wave surface. In the volume of fluid behind the front the
turbulence was nc longer active by the effect of stratification. Coverted two-dimensional turbulence
or internal wave and fossilized microstructure could also be seen. The speed of front motion is
different before and after the collapse, and is obviously faster than front collapse. Averaged non-
dimensional characteristic time NT. was 2.9 at front collapse (from reference [5]), where N is
Brunt-Vaisala frequency, and T, is the transition time of front collapse. The NT, was related
to the level of turbulent disturbance and stratification. Collecting previous results obtained by
several authors, it was found that with disturbance Froude number F'r; increasing the NT, tended
to decrease, where Fr; = «'/NL., v’ and L, are the fluctuation velocity and integral scale of
turbulence at the start of collapse, respectively.

The mean vertical distance between peaks on the front H; was measured. The value of Hy
varied with the parameters of grid motion. A rough relation was found at front collapse, which
is Hp = (1.1 ~ 1.2)(U/NM)'/2, where U is velocity of towing grid and M is grid mesh size. In
fact, the value of H; was associated with turbulence in the fluid involved by fronts, so that Hy
could be regarded to a characteristic length of fronts. The group velocity of internal wave was
explored and examined. The group velocity of internal wave C; was estimated from wavelength
A converted by the number of peaks on the front, C; = NA/2w. The rough relation was given
by Cy = (0.14 ~ 0.15)(U/N M)*/2. The range of C, was about 0.2~0.6 cm/s obtained in present

experiment.
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