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EFFECT OF REYNOLDS NUMBER ON CHARACTERISTICS OF AERATED FLOW
IN STEPPED CHANNELS
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Stepped channels are effective for dissipating the energy of high-velocity flows on chutes. For hydraulic design of stepped
channels, it is important to clarify the effect of Reynolds number on characteristics of skimming flows in stepped channels.
This paper presents the effect of Reynolds number on the air-concentration and the mean velocity profiles of skimming
flows. The analysis of experimental data reveals that the effect of Reynolds number R, on the air-concentration and the
mean velocity profiles is negligible in the range of 4.0x10* < R, < 3.7x10°. Also, Froude similarity law of aerated flows in
stepped channels has been discussed, and an application to hydraulic design of stepped channels has been explained in
accordance with the relation of scale between proto-type and experimental models.

Key Words: Scale effect, Reynolds number, stepped channel, aerated flow, skimming flow, Froude similarity law
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® -1 SR
0 S Hy B Svd. R,
(deg) (em)  (m)  (cm) [x107]

Run 1 55 10 249 50 1 82
Run 2 55 5 249 50 1 29
Run 3 55 25 82 40 1 13
Run 4 55 125 82 40 1 04
Run5 55 25 153 40 0.8 16

Run6 55 5 249 50 0.5 78

Run7 55 25 249 50 0.5 42

Run8 55 1.25 249 50 0.5 15

Run9 55 0.63 249 50 0.5 0.5

Run10 55 25 249 50 0.25 12
Run11 55 125 249 50 0.25 43
Run12 55 0.63 249 50 0.25 15
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a) Skimming flow, b) Transition flow, c) Nappe flow
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YYo.9 0=30" , S/d,=0.38

M ‘Re=3.7 X 105[Boes and Hager(2003)
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DIARDEALITFRD B,

Boes and Hager O35t 7% (13 )X BIR CHEHL 7=
HOFEE - 51077, RITRSNDINT, ZERIRARKCD
T RE 2 i %23 2 Ll 55 00 SEBRAFGPA( 4.0x10° < R, <
37310 NN T CONFTRICKTT DL A /WAL R,
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MIRENDIIT, 3.6x10°<R, < 3.0x10* DOHFIPHTILE,
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DFEEE V(15O BIE TIEBL - 0% - 11077
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Voo ° 0
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0.6 : o—e! .:
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Epwl/wz pw(qw/d)z ( 18)
3
= 8{2”].01(1 - C)dy+j sin@

R.Z3.0x10*~4.0x10* DA, ZCKIRAR C DB L
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R2N3, 4 BRI Z LD, (18)JV fIZkf35 R, D
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8.FED
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@ HEPERRED Skimming flow DZEIRAT C D43Af
X R<3x10* DFPATIEL A /IVAELR AT TEAES
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BHUERIRTEIZ 81T D aerated flow D F 7 AIDFE
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