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Tables 3 .2 and 3.3 were shown to be dependent upon the initial jet 

volume flux. This effect , which was neglected in the analysis as 

being of secondary importance, can be anticipated f rom dimensional 

reasoning and can be considered as a relatively minor adjustment to 

the basic flow description . An additional observation was that the 

trajectory coefficient for the buoyancy-dominated far-field model is 

also dependent upon the initial jet momentum flux; an effect which 

also can be anticipated from dimensional reasoning. 

The experimental results for an unstratified crossflow have been 

summarized in Table 5 . 1 for jet trajectories and in Table 5 .2 fo r 

dilutions . Experimental results from the measurements of maximum and 

equilibrium heights of rise in a stratified crossflow are presented in 

Table 5 . 3 , while the measurements of jet dilutions at t he maximum 

height of rise are given in Figs . 5 . 40 and 5 . 41. Measurements of the 

characteristics of the turbulent concentration fluctuations are 

described in Section 5 . 2 . 4 along with the results from a few experiments 

to determine the further dilution of a buoyant jet in a str atif ied 

fluid downstream from the point of its maximum height of rise. 

The results from the experimental investigation are presented in 

a unified manner in Section 6 .1 . Thi s presentation is based upon the 

theoretical considerations developed in Chapter 3 , and provides a 

useful means for examining the combined effects of up to five independ­

ent variables in defining the mean flow characteristics . This unified 

presentation also facilitates the application of the experimental 

results to design situations . 
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The presentation in Section 6.1 can be used to estimate the 

trajectories and dilutions of a buoyant jet in an unstratified cross­

flow up to the point where the ambient turbulence begins to control 

the jet behavior. Figs. 6.1-6.4 indicate the general results of the 

experimental investigation. Fig. 6.1 can be used to estimate the 

trajectory of a jet with significant buoyancy, while the trajectory 

of a jet with very little buoyancy.can be more easily determined from 

Fig. 6.2. Characteristic minimum dilutions on the jet centerline can 

be obtained from Figs. 6.3 or 6.4. 

Trajectories and dilutions for a buoyant jet in a stratified 

crossflow can be estimated up to the maximum height of rise from 

these same figures. Estimates of the maximum and equilibrium heights 

of rise for a general buoyant jet can be obtained from Figs. 6.5 and 

6.6 respectively. 

The results of this investigation can be applied to problems 

commonly encountered in the design of pollutant dispersion structures. 

The primary application would be for single point discharges such as 

hot gases from industrial processes, cooling tower plumes , or discharges 

into lakes or oceans. Although the model conditions in the experi­

mental study may not correspond to the jet and ambient conditions 

encountered for all of these types of discharges, this investigation 

has considered a wider range of variables than any previous study. 
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Table A.l Summary of experiments to measure jet 
trajectories f r om photographs . 

Run Q D !J.p IP UA C1 C2 C5 Cs 0 

Number cm3/sec (cm) cm/sec 

27 4.9 0 . 4 .0300 4 . 75 1.57 1.53 o. 78 
28 17 . 6 0. 4 . 0300 4.78 1.68 l.69 
29 8 . 2 0. 4 . 0300 6 .76 1.58 0. 81 
30 16.1 0 . 4 . 0300 6.28 1.52 
33 4 . 5 0 . 2 . 0300 3.06 1.57 1.56 0.89 
34 4 .3 0.2 . 0300 6.73 1.50 
35 7. 2 0.2 . 0300 6. 76 1.70 
37 11 . 4 0 . 2 . 0300 4 . 56 1.92 1.95 

2- 0 8 . 6 0 . 2 . 0334 2 . 37 1. 88 1.77 
2- 1 5 .1 0 . 2 . 0334 2 . 36 1.85 
2-2 5 . 4 0 . 2 . 0334 4 . 57 1.70 1.52 1.20 
2-3 5 . 2 0 . 2 . 0334 8 . 02 1.51 1. 42 1.43 
2-4 10 . 0 0.2 . 0334 8 . 12 1.92 1. 62 
2-5 9 . 7 0 . 2 . 0334 12 . 63 1. 34 
2- 6 15.3 0.2 . 0334 12.63 1.61 1.48 
2-7 5 . 8 0. 2 .0334 12 .5 1.43 1.47 
2- 8 5 . 8 0.2 . 0334 20.2 1.10 1.62 
2- 9 13 . 9 0.2 . 0334 20.2 1.62 1.48 
2-10 18.3 0.2 . 0334 20.2 1.93 1.76 
2-11 18 . 5 0.2 . 0334 42.3 1.24 2.74 
2-13 21.6 0.4 . 0334 25.3 1.30 1.25 1.44 
2- 14 33 .2 0. 4 .0334 25.3 1.56 1.42 
2-15 7. 5 0. 4 . 0334 12 . 1 1.37 1.28 
2-16 13 . 9 0 . 4 . 0334 12.0 1.61 1.43 1.38 
2-17 29 . 5 0 . 4 . 0334 12 . 0 1.65 1.54 
2-18 29 . 6 0 . 4 . 0334 7. 68 1.96 1.83 
2-19 5 . 8 0.4 .0334 2.69 1.80 
2-20 25 . 7 0. 4 . 0334 6. 77 2 . 03 1. 76 
2-21 6. 3 0. 4 . 0334 16 . 9 1.14 1.14 
2-22 8 .7 0. 4 . 0334 37.2 1.04 1.36 
2-23 17 . 1 0 . 4 . 0334 37 .2 0 .99 1.49 
2-24 25 . 2 0. 8 .0334 19 . 8 0.82 0. 94 0 . 97 
2-25 39 . 3 0.8 . 0334 19 . 9 1.02 0 . 95 1. 40 
2-26 15 . 8 0.8 . 0334 12.0 0 . 83 0 . 96 1. 04 
2- 27 6 . 4 0 . 8 .0334 16.18 0 . 85 
2-29 33.7 0.8 . 0334 9.64 1.38 1.33 1.13 
2-30 40 . 1 0 . 8 . 0540 35 . 6 0 .74 1.07 
2-31 38.3 0.8 . 0540 19.1 1.07 1.01 
2-32 19.8 0.8 . 0540 12 . 7 1.04 0.97 
2- 33 32.1 0. 8 . 0540 12.8 1.29 1.23 1.13 
2- 34 6.5 0.8 .0540 7.22 1.09 0 . 86 
2-35 6.4 0. 8 .0540 5.15 0.73 
2-36 7.0 0.8 .0540 2 . 45 1.30 0 .74 0.7 6 
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Table A.l (Continued) 

Run Q D 15,p/p 
0 UA C1 C2 C5 C5 

Number cm3/sec (cm) cm/sec 

4-1 10. 7 1.0 . 107 1.94 1. 30 
4-2 9. 3 1.0 .107 1.66 1.43 
4- 3 12.2 1.0 .107 1.78 1.42 
4-4 9.0 1.0 .107 1.75 1.33 
4- 5 7 . 0 1.0 . 107 2.10 0 . 88 
4-6 12.0 1.0 .107 2 . 08 1.14 
4-7 12.0 1.0 .107 1.07 1.53 
4-8 10 . 2 1.0 .152 1.55 1.56 
4-9 7. 5 1.0 .152 1. 65 1.39 
4-10 20.3 1.0 .152 1.60 1.48 
4-11 11.2 1.0 .152 2.92 0 . 96 
4- 12 11.2 1.0 . 152 1.91 1.29 
4- 13 18 . 9 1.0 .152 1.99 1.47 
4- 14 9 . 9 1.0 . 152 0 . 94 1. 64 
4-15 9 . 4 1.0 . 152 1.25 1.60 
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Table A.2 Summary of experiments to measure jet trajectories and 

dilutions from concentration measurements with suction 
sampling system. 

Q D b.p/p UA X z s 
0 0 

Run cm3/sec cm cm/sec cm cm 
Number 

1 11.8 0.4 . 0963 2 . 57 12 :.. 5 30 36 . 3 
2 12.8 0.4 .0963 2.58 15 35 37 . 0 
3 12.4 0.4 . 0963 2 . 66 10 27 29 . 7 
4 11.8 0.4 . 0963 2 . 54 7.5 22 20 . 7 
5 11.7 0.4 . 0963 2 . 58 5 17 15 . 8 
6 12.3 0.4 .0963 2.61 2.5 10 8 . 5 
7 16.1 0.4 .0963 3.58 2 . 5 8 4 . 1 
8 14.9 0.4 .0963 3. 63 5 12 7 . 8 
9 15.0 0.4 .0963 3.43 7.5 18 16 . 5 

10 14.0 0.4 .0963 3.40 10 22 25 . 0 
11 13.1 0.4 .0963 3.46 12.5 25 31.0 
12 12.9 0.4 .0963 3.50 15 28 62.9 
13 13.4 0.4 .0963 3.62 20 33 88 . 9 
14 12.9 0.4 .0963 3.63 25 35 103.4 
15 11.4 0.4 .102 2,42 2.5 10 10 . 8 
16 12.1 0.4 .102 2.34 5 17 17 . 9 
17 11.6 0.4 .102 2.50 7.5 21 23.4 
18 11.2 0.4 .102 2.47 10 25 29.0 
19 11. 3 0.4 .102 2.55 12.5 33 52.5 
20 13.0 0.4 .102 2.58 15 36 55 . 9 
21 13.2 0.4 .102 2.58 20 39 71.6 
22 13.4 0.4 .102 2.72 25 44 90.9 
23 13.3 0.4 .102 3.40 25 33 62.0 
24 12.7 0.4 .102 3.43 20 34 62.0 
25 11.7 0.4 .102 3.40 15 32 68 . 2 
26 12.0 0.4 .102 3.50 12 . 5 27 56.8 
27 11.6 0.4 .102 3.59 10 23 48 . 7 
28 11.8 0.4 .102 3.49 7.5 20 32 . 5 
29 10.2 0.4 .102 3. 46 5 14 18.2 
30 10.3 0.4 .102 3.63 2.5 8 11 
31 11.9 0.4 .102 2.38 2.5 11 12.1 
32 10.3 0.4 .102 2.01 2.5 13 18 . 4 
33 19.3 0.4 .102 1.95 2.5 16 13 . 9 
34 7.5 0.4 .102 .994 2.5 17 19 . 5 
35 15.1 0.4 .102 .939 2.5 23 18.4 
36 14.5 0.4 .102 .918 2.5 23 19.5 
37 23.4 0.4 .102 2.41 2.5 18 15.0 
38 15.4 0.4 .102 1.33 2.5 21 16.8 
39 6.7 0.4 .0980 2.63 5.0 13 33.0 
40 17.5 0.4 .0980 2. 71 5.0 19 18.9 
41 8.18 0.4 .0980 1.84 5.0 21 44.0 
42 16.6 0.4 .0980 1. 93 5.0 26 23.3 
43 4.8 0.4 .0980 1.36 5.0 21 41.7 
44 8.0 0.4 .0980 .909 5.0 29 48.0 
45 5.0 0.4 .0980 .813 5.0 35 58.7 
46 8.7 0.4 . 0980 2.28 5.0 18 28.3 
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Table A.2 (Continued) 

Q D b.p/po U A X z s Run 0 
Number cm3/sec cm cm/sec cm cm 

47 14.0 0.4 .0980 1.92 5 24 27 . 3 
48 13.5 0.4 .0980 2.16 5 22 22 
49 6.0 0.4 .0980 2.25 5 14 28 . 8 
50 9.7 0.4 .0980 2.29 5 17 23.0 
51 14 . 8 0. 4 .0980 2.95 5 17 19.8 
52 8.4 0.4 . 0980 2.90 5 13 21.6 
53 12.4 0.4 .0980 3.30 5 15 25 .1 
54 9. 6 0.4 .0980 3.31 5 13 22.6 
55 12.4 0.4 .0980 3 . 98 5 13 22.6 
56 6.7 0 . 4 .0980 3.93 5 10 25.9 
57 15.5 0.4 .0980 2.91 5 20 20.3 
58 18.8 0.4 .0980 2.99 5 22 19 .6 
59 12.5 0 . 4 .0980 2.45 5 21 23.3 
60 5.2 0.4 .0980 1.84 5 18 31.7 
61 12.8 0.4 .0980 3.93 5 13 16.1 
62 14.6 0.4 .0980 1.82 5 22 24.4 
63 3.9 0.4 .0251 2 . 11 7.5 15 49 . 5 
64 3.9 0.4 .0251 2.12 15.0 19 102 
65 3.9 0.4 .0251 2.04 22.5 25 149 
66 3.9 0.4 .0251 2.08 30.0 28 234 
67 3.9 0.4 .0251 2.04 37 .5 30 269 
68 3.9 0.4 .0251 2.18 45 . 0 32 389 
69 5.6 0.4 .0503 4 . 26 7.5 12 47.4 
70 5.6 0.4 . 0503 4.20 15.0 14 77 .4 
71 5.6 0.4 .0503 4.19 22,5 17 167 
72 5.6 0.4 .0503 4.26 30.0 17 202 
73 5.6 0.4 .0503 4.18 37.5 23 249 
74 5.6 0.4 .0503 4.11 45 .0 24 268 
75 11.1 0.4 .0497 3.00 5 17 27.5 
76 11.1 0.4 . 0497 2.92 10 23 53 .2 
77 11.1 0.4 .0497 2.93 15 28 90.0 
78 11.1 0.4 .0497 2.93 20 30 143 
79 11.1 0.4 . 0497 2.81 25 34 142 
80 7.9 0.4 .0249 2.91 7.5 15 32.3 
81 7.9 0 . 4 .0249 2.83 15 22 54 .4 
82 7.9 0.4 .0249 2.91 22 .5 24 128 
83 7.9 0.4 .0249 2,93 30 26 137 
84 7. 9 0.4 .0249 2.92 37.5 29 157 
85 7.9 0.4 .0249 2.91 45.0 30 204 
86 7.9 0.4 .0254 2.95 30 26 80.8 
87 7.9 0.4 .0254 2.94 37.5 30 95.4 
88 7.9 0.4 .0254 2.93 45 31 108 
89 44.5 0.8 .0246 3.98 4.0 18 12 .2 
90 44.5 0.8 .0246 3.97 8.0 26 16.2 
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Table A.2 (Continued) 

Q D !:,.p/p UA X z s 
Run 0 

0 

Number cm3/sec cm cm/sec cm cm 

91 44.5 0.8 . 0246 3.99 12.0 32 26.2 
92 44.5 0.8 .0246 3.97 16.0 33 30.7 
93 44.5 0 . 8 .0246 3.84 20.0 37 40.3 
94 44.5 0.8 . 0247 5.05 4.0 16 
95 44.5 0 . 8 . 0247 5 . 06 16.0 31 
96 7. 9 0.4 . 0249 5.73 7.5 9 26 . 4 
97 7.9 0.4 . 0249 5 . 68 15 12 39.3 
98 7. 9 0.4 .0249 5.74 22 . 5 13 59.7 
99 7.9 0.4 .0249 5.80 30.0 15 74.8 

100 7.9 0.4 .0249 5.94 37.5 16 80.6 
101 7.9 0.4 .0249 5.67 45.0 17 88 .2 
102 15.7 0.4 .0254 2.10 3 20 14.7 
103 15.7 0.4 .0254 2.05 6 26 22.5 
104 15.7 0.4 .0254 2. 08 9 30 33.2 
105 15.7 0.4 .0254 2.11 12 35 37.6 
106 15.7 0.4 .0254 2.11 15 39 46.9 
107 20.1 0.8 0 2.00 2 12.6 6.46 
108 20.1 0.8 0 2.04 4 16.7 8.80 
109 20.1 0.8 0 1.89 6 19.6 11.0 
110 20.1 0.8 0 1.84 8 21.9 14.9 
111 40.2 0.8 0 3.87 2 12.6 5.13 
112 40.2 0.8 0 4.00 4 17.7 7.06 
113 40.2 0.8 0 3.68 6 22.6 13.5 
114 40 .2 0.8 0 4.05 8 22.9 15.4 
115 30.2 0.8 0 2.50 3 17.8 20.6 
116 30.2 0 .. 8 0 1.97 6 24.4 23.7 
117 30 . 2 0.8 0 1.66 9 31.2 26 .8 
118 30.2 0.8 0 2.12 12 34.2 35 . 9 
119 45.2 0.8 0 3 . 06 3 17.8 7.94 
120 45.2 0.8 0 3.04 6 26,4 12.2 
121 45 . 2 0.8 0 2.97 9 30.2 15.9 
122 45.2 0.8 0 2.91 12 36.2 18.2 
123 40.2 0.8 0 2.17 2 15 .7 5.53 
124 40.2 0.8 0 2.34 4 21.9 10.3 
125 40.2 0.8 0 2.16 6 28.4 12.5 
126 40 .2 0.8 0 2.18 8 33.1 15.7 
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Table A.3 Sunnnary of experiments to measure equilibrium 
heights of rise from photographs. 

Run Q D t:,,p/p U A £ ze 
Number cm3/sec (cm) 0 cm/sec (sec- 2 ) cm 

1 24.2 0.4 'vQ 3 .7 6 .112 22 .1 
2 40.3 0.4 'v0 8,69 . 112 26.3 
3 45.6 0.4 'v0 8.67 .112 25 . 1 
4 35.9 0 .4 'v0 4 . 88 .112 27 . 5 
6 32.1 0 . 4 'v0 4.40 .112 29 . 0 
7 18.7 0 .4 'v0 2.70 .112 17 .9 
8 19.2 0.4 'v0 1.04 .112 21 
9 18.4 0 . 4 'v0 1.37 .112 22 

10 18.7 0 . 4 'v0 1.91 .112 23 
11 18.7 0.4 'v0 4.86 .112 14 
12 18.9 0.4 'vQ 9.80 .112 11 
13 34.4 1.0 .1096 7.19 .103 32.3 
14 54 . 0 1.0 .1096 7.22 .103 39.3 
15 18.2 1.0 .1096 4.70 . 103 20 
16 11.2 1.0 .1096 4.68 .103 22.1 
17 23 . 2 1.0 . 1096 2.82 .103 40 
18 8.6 1.0 .1096 2.39 .103 35 
19 7.5 1.0 .1096 1.93 .103 35.5 
25 49 . 8 1.0 .1076 13. 7 .209 20.5 
26 50.3 1.0 .1076 9.55 .209 22.5 
27 50.4 1.0 .1076 7.04 . 209 29 .8 
28 33.7 1.0 .1076 4 . 63 .209 31.8 
29 26.2 1.0 .1076 3 .52 . 209 35 . 3 
30 15 . 6 1.0 .1076 2.50 .209 35 .8 
31 12 . 2 1.0 . 1076 1.68 .209 36 .3 
32 12.3 1.0 . 1076 1.20 .209 37 . 8 
42 9.3 1.0 .0648 1.83 .123 30 
43 9.2 1.0 .0648 1.46 .123 31.5 
44 9.3 1.0 . 0648 3.15 . 123 21 
45 9.2 1.0 . 0648 3 . 76 .123 20 
46 9.2 1.0 .0648 5.47 . 123 12 
47 9.2 1.0 .0648 7.0 .123 12 
48 46 . 7 1.0 .0648 10.2 . 123 23 
49 46 . 7 1.0 .0648 12.0 .123 22.5 
so 47 .1 1.0 .0648 4 . 12 . 123 31.5 
57 27 . 7 1.0 .0652 4.64 . 0636 22.5 
58 11.l 1.0 .0652 7.93 .0636 19.5 
59 17.2 1.0 .0652 7.58 .0636 21.5 
60 9.8 1.0 .0652 7.58 .0636 20.5 
61 7.6 1.0 .0652 4.85 .0636 19.5 
62 11.2 1.0 .0652 4.86 .0636 27 . 5 
63 17.7 1.0 .0652 3.51 . 0636 34 
64 8,6 1.0 .0652 3. 53 . 0636 26 
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Run Q D 6.p IP 
0 

UA E: Ze 
Number cm3/sec (cm) cm/sec (sec- 2 ) cm 

71 12.3 0.2 . 0303 5.08 .215 22 
72 17.6 0.2 . 0303 5 . 04 .215 26.5 
73 11.7 0.2 . 0303 3 .50 .215 22.5 
74 21.4 0.2 . 0303 7.30 . 215 25 . 5 
75 20.8 0.2 .0303 11.2 .215 20.5 
76 10 . 8 0.2 .0303 3.67 . 215 22.5 
77 7.0 0.2 . 0303 2.86 .215 16.5 
78 13.4 0.2 .0303 2.85 . 215 25.5 
79 13.0 0.2 .0303 2.17 .215 29 
91 18 . 1 0.2 .0138 6.80 .0824 27 
92 8.5 0.2 .0138 6 . 80 . 0824 15 
93 7.7 0.2 . 0138 9 . 34 . 0829 11.5 
94 20 . 2 0 . 2 .0138 9.29 .0824 26.5 
95 19 . 8 0.2 .0138 12 . 9 .0824 22 
96 8.6 0.2 .0138 12.9 .0824 10 
97 9.2 0.2 .0138 4.56 . 0824 22 
98 16 . 2 0.2 .0138 5 . 47 . 0824 30 
99 6.6 0.2 .0138 5.45 . 0824 14.5 

100 20.7 0.2 .0138 11.7 .0824 22.5 
101 7.1 0.2 .0138 3.56 .0824 17.5 
102 13.1 0.2 .0138 2. 97 . 0824 29.5 
103 7.6 0.2 .0138 2.97 .0824 21.5 
104 7.2 0.2 . 0138 2.05 .0824 23.5 
105 7.6 0.2 . 0138 1.43 .0824 24 
106 18.8 0.2 .0058 1.42 . 330 25 
107 12.4 0.2 . 0058 1.40 .330 17.5 
108 8.2 0.2 .0058 1.40 . 330 14.5 
109 4.8 0.2 .0058 1.39 .330 10 
110 4.3 0.2 . 0058 1.13 .330 10 
111 17.5 0.2 .0058 1.15 .330 25 
112 15.0 0.2 .0058 1.15 . 330 22.5 
113 6.2 0.2 .0058 1.15 . 330 11.5 
114 9. 4 0.2 .0058 1.15 . 330 15 
115 12.1 0.2 .0058 1.17 . 330 19 
116 12.2 0.2 . 0058 1.66 . 330 19 
117 16 . 0 0.2 . 0058 1.65 .330 24 
118 9.8 0.2 .0058 1.65 . 330 16 
119 16.8 0.2 . 0058 1.64 .330 30 
120 7.0 0.2 .0058 1.64 .330 12 
121 4.6 0.2 .0058 1.65 . 330 9 
122 5.6 0.2 .0039 1.57 .227 13 .5 
123 16 . 6 0.2 .0039 1.57 . 227 25 
124 12.8 0.2 .0039 1.51 .227 21.5 
125 10.5 0.2 . 0039 1.53 .227 16 . 5 
126 8.0 0 .2 .0039 1.53 .227 15.5 
127 7. 0 0 .2 .0039 1.39 .227 15 
128 4 .7 0.2 .0039 1.39 . 227 10.5 
129 9. 2 0.2 .0039 1.39 .227 16 
130 11.8 0.2 .0039 1.38 . 227 21.5 
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Run Q D llp/p 
0 UA £ ze 

Number cm3/sec (cm) cm/sec (sec-2 ) cm 

131 14.4 0.2 .0039 1.39 .227 24 
132 13.4 0.2 .0039 1.10 .227 23.5 
133 16.4 0.2 .0039 1.11 .227 27 . 5 
134 5.4 0.2 .0039 1.11 .227 10 
135 7. 6 0.2 .0039 1.10 .222 14.5 
136 11.1 0.2 .0039 1.11 .227 18 
137 21.1 0 .2 . 0039 8.05 .227 23.5 
138 20.9 0.2 .0039 5.80 . 227 28 
139 21.0 0 .2 .0039 10.0 .227 21.5 
140 6.9 0.2 . 0039 2.87 .227 14 
141 15.8 0.2 .0039 4.42 .227 24 
142 8.8 0 . 2 -. 0011 4.48 .151 16 
143 5.6 0 .2 -.0011 4.49 .151 10 
144 12.8 0.2 -.0011 5 .18 .151 21 
145 9.7 0.2 -.0011 5.16 .151 17 
146 4.4 0 . 2 -.0011 5.18 .151 7 .5 
147 4.3 0.2 -.0011 5.88 .151 7.5 
148 6. 96 0.2 -.0011 5.88 .151 12 
149 9.1 0.2 -.0011 5.89 .151 16 
150 12.3 0.2 -.0011 5 . 89 .151 20 
151 14.4 0.2 -.0011 5 . 88 .151 22 .5 
152 14.9 0.2 -.0011 7.46 .151 20 
153 10.9 0.2 -.0011 7.46 .151 15.5 
154 5.8 0.2 -.0011 7.46 .151 8.5 
155 5.8 0.2 -.0011 8.67 .151 8.0 
156 10.7 0.2 -.0011 9.26 .151 12.5 
157 16.4 0.2 - . 0011 9.26 . 151 21.0 
158 20.8 0.2 -.0011 9.29 .151 25.5 
159 20.7 0 . 2 -. 0011 12 . 7 .151 21.5 
160 7.5 0 . 2 -.0011 12.7 .151 7.5 
161 12.5 0 . 2 -.0011 12.7 .151 11.5 
162 14.8 1.0 .1249 1.75 .273 35 
163 8.8 1.0 .1249 1.50 .273 28 
164 8 . 8 1.0 .1249 1.48 .273 27.5 
165 3.9 1.0 .1249 1.50 .273 19.5 
166 14 . 8 1.0 .1249 1.48 .273 38.5 
167 14.3 1.0 .1249 2. 37 .273 30 
182 39.2 1.0 .1260 9.29 .125 26.5 
183 21.2 1.0 . 1260 9.31 .125 22 
184 19 . 6 1.0 .1260 7 .41 .125 21.5 
185 9.5 1.0 .1260 7.41 .125 18.5 
186 35.9 1.0 .1260 7. 41 .125 28 
187 36.5 1.0 .1260 5.54 .125 33.5 
188 20.3 1.0 .1260 5.54 .125 27 .5 
189 12.8 1.0 .1260 5.53 .125 23 
190 7.2 1.0 .1260 5.54 .125 18 
191 16.5 1.0 .1260 4 . 62 . 125 23.5 
201 11.1 1.0 .0741 1.92 .169 29 
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Run Q D !:ip/p UA E: ze 
Number cm3/sec (cm) 0 cm/sec (sec- 2 ) cm 

202 7.17 1.0 . 0741 1.90 .169 24 
203 4.33 1.0 .0741 1.89 . 169 20.5 
204 4.12 1.0 .0741 1.54 .169 20 . 5 
205 7.44 1.0 .0741 1.53 .169 25 . 5 
206 9.74 1.0 .0741 1.54 .169 31 
207 11.9 1.0 .0741 1.53 .169 34 
216 7.0 1.0 .0761 4 . 66 .185 17.5 
217 4.7 1.0 .0761 4 . 67 .185 14 
218 13.4 1.0 .0761 4.68 . 185 22 
219 17.6 1.0 .0761 4.69 . 185 23 
220 26.6 1.0 .0761 4.69 .185 26 
221 36.9 1.0 .0761 4. 71 .185 34 
222 43.9 1.0 .0761 4. 71 .185 36 
223 43.9 1.0 .0761 7.51 .185 24.5 
224 32.2 1.0 .0761 7.53 .185 23 
225 21.1 1.0 .0761 7.53 .185 18.5 
226 11.5 1.0 .0761 7.53 .185 14 
227 7.0 1.0 .0761 7.51 .185 12 
228 6.6 1.0 .0761 10 . 8 .185 11 
229 44.4 1.0 . 0761 10.8 .185 23 
230 33.0 1.0 . 0761 10.9 .185 20.5 



252 
Table A.4 Sunnnary of experiments to measure maximum heights of 

rise and associated dilution from measurements with 
light probe , 

Q D !:,,p/p UA £ Zm s Run 0 m 

Number cm3/sec cm cm/sec sec-2 cm 

004 6.1 1.0 .0265 1.63 . 110 22.6 
012 4.8 0.2 .0046 1.32 .0775 24.5 77 .2 
013 6 . 5 0. 2 . 0046 1. 32 . 0775 29.8 76.0 
014 8 . 0 0 . 2 . 0046 1.30 .0775 32 .5 72.5 
015 9.6 0.2 . 0046 1.31 . 0075 35.0 71.9 
016 4.9 0 . 2 .0047 1.67 . 0354 27.9 
017 6. 3 0.2 . 0047 1.66 . 0354 36 .4 
018 7.5 0.2 .0047 1.66 .0354 37. 8 
019 8.5 0 . 2 .0047 1.66 .0354 45.1 
020 4.6 0. 2 . 0042 1.42 .203 18 . 5 43 . 4 
021 6.1 0.2 .0042 1.39 . 203 22 . 7 53.5 
022 8 . 9 0.2 .0042 1.45 .203 29.7 48 . 8 
023 10.6 0.2 .0042 1.45 . 203 34 . 0 54.9 
024 12.8 0.2 .0042 1.44 .203 37 . 5 61.9 
025 4 . 2 0.2 .0047 1.53 . 079 22 . 6 
026 6 . 1 0.2 . 0047 1.54 .079 27.6 
027 7.0 0.2 .0047 1.55 .079 32 . 8 
029 10.1 0.2 . 0047 1.52 . 079 41.5 
030 4.3 1.0 .1061 1.53 .0871 33.6 
031 5 . 4 1.0 .1061 1.58 .0871 35 . 8 
032 6.9 1.0 .1061 1.56 .0871 43.1 
034 4 . 3 1.0 .1061 1.45 .0935 30 . 2 
035 4.8 1.0 . 1061 1.38 .0935 36.9 
036 5 .3 1.0 . 1061 1.44 . 0935 40.1 
037 5 . 9 1.0 . 1061 1. 39 . 0935 44 .9 
038 5 . 1 1.0 . 1061 1.33 . 0935 42 . 5 
040 5 . 9 1.0 . 1122 1.31 . 167 31. 6 3120 
041 4 . 3 1.0 . 1122 1.31 .167 33 . 0 1430 
042 4 .8 1.0 . 1122 1. 31 .167 35.0 1220 
043 5.4 1.0 .1122 1.31 .167 34.6 1000 
044 5.9 1.0 . 1122 1.31 . 167 37 . 0 862 
061 4 . 3 1.0 . 0528 1.91 . 068 26.2 
069 5.2 0 . 4 . 0524 1.99 . 105 27 .9 
070 5 . 3 0 . 4 . 0524 2. 10 . 105 27 .2 
071 5 . 9 0.4 . 0524 2 . 51 . 105 27.2 
072 5 . 7 0 . 4 . 0524 2 . 89 .105 27 . 2 
073 8 . 5 0.4 . 0524 2. 96 . 105 27.4 
077 6. 5 0. 4 . 0230 2. 01 . 0864 24.6 
078 4.7 0.4 .0230 2.01 .0864 21.2 
079 5.1 0. 4 .0230 2.40 . 0864 20 .1 
080 5.5 0. 4 .0230 2. 77 .0864 20.5 
081 7.1 0.4 .0230 1.95 .0864 22.6 
086 5.6 1.0 . 0233 2.17 .104 14.8 
087 6. 4 1.0 . 0233 2. 62 . 104 15 . 4 
088 8 . 0 1.0 . 0233 3. 08 . 104 15 . 4 
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Run Q D !:,,p/p UA € zm s 0 m 
Number cm3/sec cm cm/sec sec- 2 cm 

089 13.4 1.0 .0233 3. 06 .104 22 .8 
090 12 . 3 1.0 .0233 2 . 63 .104 24 . 6 746 
091 11.9 1.0 .0233 2 . 22 .104 24.6 585 
092 16.1 1.0 .0233 2 . 59 . 104 24.1 422 
093 17.7 1.0 . 0233 2.94 .104 24 .1 422 
094 19 . 3 1.0 . 0233 3.39 . 104 24 .1 422 
095 3. 9 1.0 . 0709 1.43 .171 23 .2 128 
096 5 . 4 1.0 .0709 1.41 . 171 28.1 122 
097 7.2 1.0 . 0709 1.45 . 171 33.5 107 
098 9.7 1.0 .0709 1.44 .171 35 .7 101 
099 12.3 1.0 . 0709 1.44 . 171 38.1 93 . 3 
100 4.7 0 . 2 .0232 2 . 44 . 0890 21.6 
101 4.8 0.2 . 0232 2.73 . 0890 21.6 
102 5.4 0.2 . 0232 3.02 .0890 21.6 
103 6.8 0.2 .0232 3 . 33 . 0890 26.7 
104 6. 4 0 . 2 .. 0232 2. 95 .0890 26.7 
105 5.4 0.2 , 0232 2.55 .0890 25.5 
106 7.5 0.2 .0232 3 . 39 .0890 30.8 
107 8.6 0. 2 .0232 3. 57 . 0890 33 . 0 
108 4.2 0.4 .0236 2.53 .0311 22.4 
109 4.3 0.4 .0236 3.01 .0371 21. 7 
110 4.2 0.4 .0236 2.17 .0371 22.4 
111 5.9 0.4 .0236 2.21 .0371 25 . 7 
112 5.9 0.4 .0236 2.76 .0371 24 . 5 
113 7.6 0.4 .0236 2.74 .0371 27.2 
114 7.4 0. 4 . 0236 2 . 35 .0371 27.8 
115 17 . 1 1.0 . 0286 1.60 . 202 26.0 23.8 
116 6. 4 1.0 .0286 1.58 .202 18 . 6 33 . 1 
122 4 . 6 0 . 4 .0114 2.46 . 075 12 . 1 
123 6.4 0.4 . 0114 2 . 55 .075 16 . 0 
124 5.7 0 . 4 .0114 3.18 . 075 14. 0 
125 7. 9 0.4 . 0114 3. 14 . 075 17 .1 
126 7. 9 0.4 .0114 3 . 79 .075 16.5 
127 12.3 0.4 .0114 3. 81 .075 23 . 0 
128 9.4 0.4 .0114 3.23 .075 20 . 3 
129 7. 5 0.4 .0117 3.05 .0700 16.9 44.6 
130 12.0 0 . 4 .0117 3. 10 . 0700 24.7 39.4 
131 13.9 0.4 .0117 3.61 . 0700 25 . 8 35 . 3 
132 10 . 7 0 . 4 . 0117 3. 72 .0700 20 . 8 36.7 
133 6. 7 0.4 . 0117 3.41 .0700 13 . 8 41. 6 
134 6.5 0.4 . 0117 2. 77 . 0700 15 .6 35.0 
141 17.1 1.0 .0117 1.30 .0742 30.5 21.2 
142 6.5 1.0 .0117 1.41 . 0742 19.9 27 . 8 
143 8.6 1.0 .0117 3.73 .0742 10.5 56.2 
144 11.2 1.0 .0117 3.73 .0742 12.5 58 . 0 
145 6.7 1.0 .0117 2.89 ,0742 12.0 47 . 0 
146 5 . 4 0.2 . 0144 1.55 .0630 30 . 5 68 . 4 
152 5.4 0.4 . 0143 3. 15 . 0623 13.9 54 . 0 
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Run Q D b.p/p 
0 

UA £ zm Sm 

Number cm3/sec cm cm/sec sec-2 cm 

158 9.6 1.0 .0144 1.56 .0470 14 . 4 31.3 
163 9.9 1.0 .0141 3. ll .0595 13 . 2 52 . 9 
153 5.4 0.4 .0143 3.17 . 0623 15 . 4 62 . 3 




