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Turbulence in Uniform Openchannel Flow

Second Report : Turbulent Structures in Uniform Openchannel Flow varing

with Bed Roughness
Hirofumi Onari

Synopsis

In contrast to large quantity of data available from the measur-
ement of turbulence in air there is a significant lack of information
on the detailed structure of turbulence in water.

Especially, few knowledge on open channel turbulent flow which
has non-isotropic and homogeneous turbulent structures are clarified.

The objective of this paper is to present some results obtained
in uniform openchannel turbulent flow.varing with bed roughness. By
neans of computer analysis of the lengitudinal component turbulent
velocity measured by hot film flowmeter, several turbulent statistical
characteristics which are important elements to explain the struct-
ure of turbulence such as probability distribution, auto-correlation
co-efficient, one-dimensional spectral function, macro-scale, dissipation-

scale, energy dissipation, are caliculated.
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Table. 1 Experimental condition measured by hot film flowmeter

R K| keeed | K | i | RS | a1 |4 /0o IR | RANS | BE | 2 R
CASE | Q H Bo | Bo/h | & 1 Fr Fr we | ® | @ | T
m¥/sec| om o cm/sec n/sec [ c
FD—1 | 9260 | 5.61 | 40.0 | 7.3 41.27 | 1/600 | 0.556 | 1.96*™% | 3.03 | 13.63 | 3.90 | 13.8
FD-1 | 3160 | 3.03 | 0.0 | 13.20| 26.06 | 1/600 | 0.478 | 6.69%" | 2.23 | 11.69 | 3.90 | 13.9
FD—m | 9250 | 3.88 | 40.0 | 10.31| 59.60 | 1/135 | 0.967 [ 1.90%'%| s.31 | 11.23] 3.90 | 129

3
FF-1| 2580 | 2.14 8.7 | 22.76 | 24.76 | 1/600 | 0.541 | 4.38°'" | 1.87 13.24 | 2.20 13.2
x10*

FG—1| 9260 | 5.00 | 40.0 | 8.00 | 46.30 | 1/600 | 0.661 | 1.71 2.86 | 16.20 | 0.80 | 8.7
FM—1| o260 | 71 | 40.0 | 10.3¢ | 40.37 | 1/600 | 0.504 | 1.36<" | 2.77 | w56 | mm | 7.1
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Su 2 2
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F(f) =F(r/2Atm) ={ R(0)+ 2 ZR(th)cosq—:nzr— 4+ R(m)cos rn}At (15)
=1
@7 4 » F— (Window)
Fw(0)=0.5132F(0) +0.4868F(1/2Atm)
k—1 k+1
=0, +0. ——|+F (16)
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DBita (Re-colouring)

Fg(0) =NF,(0)/(1.36—1.20 cos{22/6m))

Fr(k/2Atm) =F, (k/2Atm)/(1.36—1.20 cos(2rxz/2m))
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1
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Fig. 11 One-dimensional spectrum of longitudinal turbulent velocity measured by pitot tube and
hot film flowmeter.
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