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TWO-DIMENSIONAL
FREE SHEAR LAYERS
CHANSON (1988) 800-1 10.71 0.0198 37 1.41E-3 Aerator model (W =0.25 m).
860-2 10.71 0.0198 3.89 1.55E-3
CHANSON (1988) 870-1 10.65 0.0324 3.05 2.17E-3  Aerator model (W =0.25 m).
870-2 10,65 0.0324 247 1.42E-3
871-1 9.54 0.0318 2,89 1.50E-3
871-2 9.54 0.0318 2.40 1.04E-3
872-1 12.01 0.0330 324 281E3
8722 12.01 0.0330 2.53 1.71E-3
873-1 8.72 0.0313 2.31 7.29E4
8732 872  ~0.0313 2.42 8.04E-4
874-1 7.00 0.0300 203  4.52E4
874-2 7.00 0.0300 1.96  421E4
1030 7.36 0.0352 232 7.56E-4
1051 1056 0.0345 3.28 1.70E-3
CHANSON (1988} 380-1 6.21 0.0691 1.90 3.58E-4  Aerator model (W =0.25m).
880-2 6.21 0.0691 1.84 3.36E4
LOW (1986) AT 461 00465 195  5.58E-4 Aerator model (W =025 m).
AR 5.19 0.0474 1.80  4.86E4
A9 571 0.0529 2.60 9.99E4
Al0 6.64 0.0567 377 2.93E-3
All 8.36 0.0559 2.89 1.63E-3
SHl et al. (1983) Fig. 5 10.73 0.0608 4.98 1.00E-5  Aerator model.
CIRCULAR JETS Q)O
HERAUD (1966) H11sM  11.60 0.0330 0.36 2.72E-5 Smooth pipe and smooth
H365M 3650 0.0330 1.02 3.52E4 injector.
HERAUD (1966) 1RO 11.60  0.0330 0.39 342E-5 Rough pipe and smooth
H36RO  36.30 0.0330 1.20 4.53E4 injector.
RUFF et al. (1989) R19FD 3846 0.0191 4.7 6.44E-3  Fully-developed inflow.
ROSFD 3639 0.0095 3.99 7.00E-3
RUFF et al. (1985} RO5UN 5639 0.0095 1.64 1.10E-3 Uniform inflow.
TSENG etal. (1992) T95FD  49.10  0.0095 5.10 3.79E-3 Fully-developed inflow (&).
TSENG ctal (1992) T95UN 4910 0.0095 130 47984 ypiform inflow (3),
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Ref. Run Vo d, Y Dy Remarks
/s m d_égees m2/s R
(H (2) 3) 4 (5) ©) (1
TWO-DIMENSIONAL
FREE SHEAR LAYERS
CHANSON (1988) 860-1 10.71 0.0198 371 1.41E-3  Aerator model (W =0.25 m).
860-2 10.71 0.0198 3.89 1.55E-3
CHANSON (1988) 870-1 10,65 0.0324 3.05 2.17E-3  Aerator model (W =0.25 m).
870-2 10,65 0.0324 247 1 42E-3
871-1 9.54 0.0318 2,89 1.30E-3
871-2 9.54 0.031% 2.40 1.04E-3
872-1 12.01 0.0330 324 281E3
872-2 12.01 0.0330 253 1.71E-3
873-1 8.72 0.0313 2.31 T29E4
8732 872 ~0.0313 242 8.04E4
874-1 7.00 0.0300 203 432E4
874-2 7.00 0.0300 196 421E4
1050 7.56 0.0352 232 7.56E-4
1051 10.56  0.0345 328 1.70E-3
CHANSON (1988) 880-1 6.21 0.0691 1.90 3.58E-4  Aerator model (W =0.25 m).
880-2 6.21 0.0691 1.84 3.36E4
LOW (1986) AT 4.61 0.0465 1.95 5.58E-4  Aerator model (W =025 m).
AB 5.19 0.0474 1.80  4.86E-4
A9 571 0.0529 2.60 9.99E4
A0 6.64 0.0567 377 2.93E-3
All 8.36 0.0559 2.89 1.63E-3
SHI el al. (1983) Fig. 5 10.73 0.0608 4.98 1.00E-5 Aecrator model.
CIRCULAR JETS Qjo
HERAUD (1966) Hi1sM  11.60 0.0330 (.36 2.72E-5 Smooth pipe and smooth
H368M 3650  0.0330 1.02 3.52E4 injector.
HERAUD (1966) 1RO 1160 0.0330 .39 342E-5 Rough pipe and smooth
36RO 36.50 0.0330 120 4.53E4 injector.
RUFF et al. (1989) R19FD 3846 0.0191 4.7 6.44E-3  Fully-developed inflow.
ROSFD 5639 0.0005 399 7.09E-3
RUTF et al. (1985} ROSUN 5639 0.0093 1.64 1.10E-3 Uniform inflow.
TSENG etal. (1992) T95FD 49,10 0.0093 5.10 379E-3  Fully-developed inflow ().
TSENG ctal. (1992) TOSUN 4910  0.0095 130 479E4 ypiform inflow (&),
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Abstract

Spillway of high-head dams are often subjected to cavitation damage
caused by the hydrodynamic effects of very high water velocities. A number of
structures around the world and in Iran have been destroyed or damaged due to
the cavitation phenomenon. It is generally accepted that presence of 8 percent of
the air inside the water flow can help to prevent cavitation or stop its risks.
Aeration can be done by installing aerators in the flow path. Air entrainment into
the water flow and behavior of air-water mixture flow are complex and difficult
to analyze. Despite of many studies performed in connection with cavitation,
there is still a lot of information needed for the design of the spillways. For
example, there is not a reliable relationship or clear method to determine the
distance between the aerators and little information about the air-water flow over
the spillway is available.

The aim of the present study is to investigate the aeration mechanism and
the effective parameters on air-water layer growth over the aerator nappe. In this
dissertation the air concentration distribution in the air-water lower layer of
aerator nappe was studied and based on that an empirical relationship for the
prediction of air concentration was presented. The proposed equation for air
concentration distribution was then compared with other researchers’
experimental data. Comparison of this equation, with data of other researchers
indicated a good agreement.

The air-water layer growth in the nappe was also studied analytically and a
relationship was established between the thickness of air-water layer and eddy
diffusivity. Finally, the results of the present analytical studies were compared
with analytical and experimental measurements of other researchers. The
comparison showed that these results were approximately located in an
acceptable range with the results of previous researchers.

Keywords: Chute spillway, Cavitation, Air-water flow, Aerator, Air-water

layers, Air concentration distribution, Eddy diffusivity
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