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Minimum Dilution of Vertical Multijet Discharging into Stagnant Water
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Abstract

In this study, mixing and dilution characteristics of vertical multijet discharged by multiport diffuser
into stagnant water are investigated. The results obtained from the experiment of multiport diffuser
performed in the three dimensional flume are as follows.

As far as merging process of multiport diffuser is concemed, merging starts at about z// = 3
although merging length is dependent upon stability condition and thereafter lateral temperature
distribution becomes gradually uniform which is typical distribution of plane jet. Analyses of
experimental data for minimum dilution show that characteristics of minimum dilution are described
based on three regions which are jet region where momentum is dominated, intermediate region, and
plume region where buoyancy is dominated. Minimum dilution coefficient in plume region of multiport
diffuser obtained in this study is 15% higher than that of plane diffuser. This is because individual jet
of multiport diffuser entrains morc ambient water before merging is occurred, and therefore dilution
increases.
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Table 1. Experimental parameters

Experiment No. L. H UVU 90 ,mo . /j” ) F. 4T H/ Sm
(ecm) (em) (em/sec) | (cnt /sec) |(cm’/sec)|(em’/sec’) (C)
MJS101 38.0 39.0 16.06 3.15 50.64 2299 47.10 33.7 6.23 7.33
MJS102 38.0 39.0 25.57 5.02 128.4 36.40 13.40 33.0 3.34 7.73
MJS103 38.0 39.0 06.16 11.0 619.3 79.95 21.40 33.0 1.17 7.17
MJS104 38.0 39.0 97.84 19.2 1879 139.0 82.10 32.8 0.56 5.86
M]JS201 19.3 23.0 239.2 897 2077 36.46 613.0 14.3 0.12 12,7
MJS202 219 256 202.1 7.58 1482 30.28 522.3 14.0 0.17 10.7
MJS203 24.3 28.0 184.6 6.92 1236 27.66 477.0 14.0 0.21 10.6
MJS204 246 28.3 138.1 2.18 692.7 19.54 367.5 132 0.30 11.1
MJS205 24.7 284 134.3 5.04 655.3 19.17 355.8 13.3 0.31 11.4
MJS206 255 29.2 94.29 3.54 322.7 13.69 247.6 135 0.52 9.93
MJS207 25.3 29.0 115.7 4,34 486.1 16.80 303.8 13.5 0.39 10.3
MJS208 258 295 98.16 3.68 349.8 13.30 266.7 12.6 0.47 12.6
MJS209 264 30.1 88.42 3.32 283.8 12.58 234.5 13.2 0.57 11.7
MJS210 26.8 305 80.19 301 233.4 1141 212.7 13.2 0.66 10.3
MJS211 273 31.0 68.66 258 171.1 9.85 181.3 133 0.83 133
MJS212 273 31.0 60.82 2.28 134.3 8.73 160.6 13.3 0.98 114
MJS213 28.6 32.3 59.61 2.24 129.0 8.63 156.7 13.4 1.05 10.6
MJ]S214 29.4 33.1 57.01 2.14 118.0 8.32 149.3 135 1.15 114
MJS215 30.0 33.7 53.19 2.00 102.7 6.76 149.2 11.9 1.17 19.8
MJS216 30.6 34.3 51.92 1.95 97.87 6.49 146.9 11.6 1.22 15.2
MJS217 30.80 345 71.27 267 184.3 9.30 197.3 12.2 0.83 124
MJS218 316 353 61,74 2.32 138.3 8.47 166.7 12.8 1.06 19.3
MJS219 324 36.1 55.26 2.07 110.8 7.49 150.1 12.6 1.25 14.3
MJS220 33.3 37.0 45,72 1.72 75.90 6.12 125.0 124 1.63 16.3
M]S221 334 37.1 40,77 1.53 60.34 5.49 111.1 125 1.91 13.3
MJS222 34.1 378 35.35 1.33 45.37 4,70 96.97 124 2.34 16.7
MJS223 34.3 38.0 2582 0.97 24,19 3.53 69.84 12.7 364 19.8
MJS224 35.6 39.3 19.39 0.73 13.64 2.9 53.10 124 543 187
MJS225 359 39.6 16.66 0.62 10.08 2.24 45.42 12.5 6.73 24.0
MJS226 36.1 39.8 14,25 0.53 7.37 1.88 39.20 12.3 8.24 24.6
MJS227 36.8 405 13.13 0.49 6.26 1.73 36.12 12.3 9.35 30.7
MJS228 37.1 40.8 11.11 0.42 4.48 1.48 30.42 12.4 11.84 326
MJS229 38.0 417 9.78 0.37 3.48 1.27 27.19 12.1 14.06 37.8
MJS230 39.3 43.0 6.72 0.25 1.64 0.90 18.31 126 2457 484
MJS231 39.9 43.6 4.38 0.16 0.70 0.61 11.75 12.9 45.00 64.5

Fig. 3. Merging Behavior of Vertical
Muttijet (xz Plane)
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