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ANALYSIS OF INCLINED WALL PLUME BY TURBULENCE MODEL

& U5 #h ™
By Yusuke FUKUSHIMA

The similarity solution of inclined wall plume is obtained analytically, The math-

ematical model used herein consists of the continuity equation of flow, the momentum

balance equation in the flow direction, the diffusion equation of concentration, the equa-

tion of kinetic energy of turbulence and the equation of viscous dissipation rate of tur-
bulence, It is shown that this set of equations has the similarity solution which can be

solved numerically for each angle of the inclined wall. This numerical model is applied

to the wide range of the slope angle, which includes the plume along the vertical wall for

the special case and along the nearly horizontal wall. The velocity and concentration

profiles of the inclined wall plume are explained well by the similarity solution,
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Fig.1 Definition sketch of inclined wall plume,
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Table1 Experimental conditions.
Case ® (deg.) Q_ (eme/s) (ap/P),  x (m  Researcher etc.
GF1 90.0 5. 12 0. 0509 0.61 Grella & Faeth® Test 1
GF2 90. 0 11.06 0. 0823 0. 61 - Test 2
GF3 90.-0 4. 26 0. 0200 1. 22 . Test 3
GF4 90.0 10011 0. 0333 1.22 - Test 4
GF5 0. 0 24,93 0. 0599 1,22 - Test &
FFH 90. 0 0. 0804 0.01411  0.18 Fukushima et a1l®
0. 26 .
0. 36 -
0. 52 -
Yo 90. 0 0. 0454 0. 0270 0.2 Yoshida®’
Na 30.0 0. 351 0.01450 . 0.4 Nakashima'%’
0.5 »
Ful 0.46 0. 1854 0.00980 4.9 Fukushima Run 1
Fu2 0.46 0. 161 0.00919 4.9 - Run 2
Fud 0.46 0. 294 0.01862 4.9 . Run 3
Table 2 Summary of calculational results
o Fe P G 2 1, 1, 1 1, E, R, of
(deg) x102 x102 %102 x10%
§6.0 6.797 .72 8.80  7.574 0.968 0.689 0.717 0.551 10,272 0. 137 5.204
80.0  6.269 2,79  9.29  7.205 0.942 0.680 0.694 0.535 9,482 0,132 5. 245
70.0 5.794 2.7  9.72  6.615 0.943 0.685 0.706 O.542 8. 656 0.124 5 607
60.0  5.562 2,94 10,10  5.923 1.007 0.724 0.744 0.563 8 367 0.122 . 636
S0.0 5225 2,99 10.59  5.643 1,000 0.718 0.732 0.561 7.930 0.132 S 677
40,0  4.789 3,07 11.34  5.383 0.960 O0.689 0.696 0.534 7.278 0,152 . 700
30.0  3.543  3.34 14.05  3.991 0.986 0.705 0.695 0.534 5.559 0.i43 5 955
20,0 3,387 3.38 14.55  4.023 0,940 0.672 0.658 0.505 5 35,  0.221 6. 000
15.0 2,874  3.56 16.52  3.403 0.954 0.677 0.654 = 0.499 4.626 0.251 6. 186
100 2.080 3.83 21.13  2.566 0.963 0.679 0.630 0.482 3.543 0.30¢ 6 288
8.0 1.720  4.01 24.53  2.111 0.999 0.696 0.634 0.480 3.053 0.329 6 292
6.0 1.285 4.2 31.42  1.697 0.968 0.669 0.583 0.442 2.399 0,392 6. 300
5.71 1.1  4.30 32,71  1.596 0.991 0.682 0.590 0.446 2,319 0,391 6 377
4.57 0.913 4.53 40.83  1.271 1.005 0.678 0.570 0.425 1.810 0. 436 6 310
3.43 0.733  4.80 47.16  1.077 0.948 0.646 0.540 0.402 1.507 0.472 & 84T
2.86 0.648 515 51.28  0.946 0.947 0.648 0 541 0,401 1.817 0.483 7. 104
2.29 0.495  5.60 62.87  0.705 0.981 0.665 0,543 0.403 1.034 0.467 7.777
0.46 0.105 7.61 136.5  0.192 0.836 0,626 0685 0,501 0.214 0 806 6 871
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Fig.2 Comparison of numerical solutions to Grella & Faeth?’s experimental results (§=90°).
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