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Hydrodynamic performance of the surface-bottom-water mixing diffuser

Kimiaki KUDO*?

The Mixing Diffuser is generally used to effectively mix the surface water and bottom water, separated from each other
by the stratification of the seawater in the summer season, and diffuse the mixture horizontally around the pycnocline to
promote the primary production in wide areas. The Mixing Diffuser used here was based upon the waters purifying
system "Jet Streamer" recommended by the Nagasaki prefecture government. It was designed so that it could produce
the seawater on a middle level of density by mixing the surface water jetted on the sea bottom with the bottom water, and
make it float up to the intermediate layer. Various parameters were determined by conducting tests in a water tank, and
a prototype mixing diffuser was designed and manufactured. Inthe 1999 summer, this prototype system was installed in
the Bay of Omura to conduct hydrodynamic performance tests on the system. From the tests, it was confirmed that the
amount of bottom water about 8 times amount of surface water pumped flowed up to the intermediate layer. However, it
was difficult to measure the physical variations of environmental conditions, for the reasons that the upwelling water was
horizontally advected and diffused by the current on each depth level and that the measuring points were limited. In spite
of difficulty of having any direct effect on the ecosystem may be expected that the Mixing Diffuser contributes to the
activation of the ecosystem as long as it continues to produce the artificial upwelling current.

Key Words : Mixing diffuser, DO deficient waters, Stratified waters, Activation of ecosystem
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Table 1 Hydrodynamic characteristics : Pump discharge Qp, inlet suction Qs and outlet dis-
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J AN J A 7 A Ry7 | WAR Mt | Qd/Qp+Qs)
&0 4 fai s} 4 KN Qplm*h] | Qsim*/h] | Qdm’/h]
0° 17° 3 13.8 1322 184.7 127
4 16.2 126.7 1835 1.28
6 19.5 112.3 1814 1.34
12 18.9 68.8 135.7 1.55
0 27° 3 13.7 126.0 1554 111
4 16.2 126.7 1835 1.28
6 18.9 94.7 155.7 1.37
12 220 54.7 1250 1.63
5 17° 3 13.8 1298 172.1 1.20
4 16.2 119.7 170.1 1.25
6 19.1 131.1 168.0 112
12 222 98.0 128.2 1.07
5 27° 3 13.8 97.0 1481 1.33
4 16.1 107.6 1575 1.27
6 19.0 1283 1532 1.04
12 219 68.2 1165 1.29
10° 17° 3 13.7 1305 1582 1.10
4 16.1 130.3 1695 1.16
6 19.1 1244 1604 1.12
12 219 98.2 126.6 1.05
10° 27° 3 13.8 1338 1470 1.00
4 16.1 124.6 149.6 1.06
6 19.1 108.7 1479 1.16
12 219 88.7 119.1 1.08
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