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STRUCTURES OF DENSITY STRATIFIED FLOWS

By Shinji Ecastira and Kazuo AsHIDA

Synopsis

Shear stress coefficient at interface, mixing lengths and diffusion coefficient are discussed in
a density stratified shear flow.

The equation of the shear stress coefficient is derived theoretically from equations of con-
tinuity, mass and momentum conservations.

Mixing lengths for momentum and mass or heat are discussed, based on the acceleration balance
equation and some integral methods. The theoretical methods to predict these mixing lengths
are developed. According to the theories, stabilizing effects of density stratification is more in
mixing Jength for mass or heat than in that for momentum.

Turbulent diffusion coefficient for mass or heat is discussed, and the theory is developed.

These theories presented in this study show good agreements with the experimental results.
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Fig. 1 General method to analize the transport phenomena of density currents.
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Fig. 2 Coordinate system and an upper layer flow.
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Table | Hydraulic conditions for upper layer flows.

Exp N g H d o _pdd ypde F? R 10/
PP (emfls)  (om)  (om) Ox ; ' ’ ‘
8-1 46.34 30.60 15.23 1.866 2.15 0.256 5283 5.44
” ” 15.65 1.573 2.12 239 5303 4.89

” ” 16.24 1.524 2.10 216 5303 5.19

” ” 16.60 1.561 2.08 204 5315 5.56

8-2 30.91 30.24 12.15 0.963 1.72 0.316 3619 2.49
" ” 12.91 0.927 1.72 263 3654 2.97

” ” 14.77 0.829 1.62 187 3667 3.69

83 | 82.06 31.90 19.97 0.890 2.23 0.222 7562 2.34
” ” 20.43 1.756 2.20 210 7562 4.76

” ” 20.73 2.037 2.18 203 7580 5.61

” ” 20.98 2.098 2.11 202 7589 5.68

84 | 28.57 30.03 12.50 1.598 1.81 0.236 3353 6.04
” ” 13.28 0.927 1.82 195 3369 4.26

” " 14.18 0.646 1.79 163 3377 3.50

” ” 14.79 0.561 1.79 144 3397 3.39

8-5 100.0 3242 21.47 2.476 2.52 0.409 12290 241
” ” 22.17 2.098 2.47 379 12290 2.17

12-1 22.86 30.45 11.20 1.370 1.85 0.205 2715 6.71
” ” 12.13 0.863 1.84 163 2724 5.35

” ” 12.33 0.753 1.80 158 2741 4.77
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” ” 17.27 1.329 1.81 264 5708 3.34

” ” 18.02 1.740 1.77 238 5728 4.76

” ” 18.11 1.616 1.77 234 5722 4.49

12-3 76.62 32.93 19.61 2.767 1.55 0.512 8580 2.13
” ” 20.76 2.356 1.48 452 8609 2.11

” ” 21.47 2.795 1.57 386 8600 3.10

” ” 22.09 2.562 1.61 345 8658 3.20

” ” 22.44 2.356 1.58 336 8678 2.97

124 39.74 31.23 14.13 1.301 1.82 0.314 4584 3.11
" ” 14.90 1.644 1.83 266 4594 4.73
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” ” 16.71 1.616 1.81 191 4637 6.37
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Fig. 7 The shear stress coefficient for the upper layer flow in the experimental flume
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Fig. 8 The shear stress coefficient for the density under flow in the experimental flume.
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