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The Volumetric Flbw Rate Measurement of Small Rivers

i

Pl

BILEEARY HEmAERRE 22— B EEX. &
BERRYE THE EE AR

EE

INKHREDOBRE R BRET B EA O/ OFEHEICIN T, WIS PE A &
5 Ehb, —EOHESERTHS LD T, EOREOEHRH LMD LBBETHY
FIERETH - THEMZEX TERETV., HKREEL 2 EOFREETHS, 2T, MliHc
HET 5 FERRD NG, BHMEAFEL, BARE, TabbLA)FRoOX@RET, F
B 2 T LIRS R B HIETH D, | -

Z 2T, AN T AR 7R BT TE DA BRI 31T B TR TE % B L 7 I & B R s o
WEHORE RO, 2LV, BERKETADLI)IFROREREZRET 52 & T, Yy
R, T RbbREEZEZIIRDH LN TES,

Abstract

In the volumetric flow rate measurement of small rivers to examine the installations
of small scale hydropower, it is more important to know to which extent the volume
rate of flow changes in many seasons than to make one accurate flow measurement
because there are flooded seasons and dry seasons in the river, so it is necessary to
repeat the measurement many times while chaging time even if it is inaccurate.
Therefore, the easy method for the measurement is requested. The easiest way is to
drive the volume rate of flow presuming the average velocity from the maximum
velocity, that is, the surface velocity at the center of the river.

Then, we obtained the equations expressed the retio of the average velocity to the
maximum velocity considering the shape size of a general rectangular cross section in

small rivers. Thus, the avarage velocity, that is, the volumetric flow rate can be
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easily known by measuring the maximum velocity, just the surface velocity at the

center of the river.
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Fig.2 Velocity distributions of laminar flow
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Fig.3 Relation between velocity ratio I_J/Umax and size ratio R/W

for laminar flow
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Fig.4 Velocity distributions of laminar flow in flat channel
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Fig.5 Velocity distribution of turbulent flow
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Re 4x10° 10*~3x10* 1.2x10° 3.5x10° 3x10°
n 6 7 8 9 10
U/, 0.791 0.817 . 0.837 0.853 0.866 Eq.(9)

Table 1 Relation between Reynolds number Re and velocity ratio U/ Usex

in smooth tube
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Fig.6 Relation between Reynolds number Re and velocity ratio ﬁ/Umax

in smooth channel
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Table 2 Influence of roughness e on velocity ratio U/ Unex
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Fig.7 Influence of roughness e on velocity ratio U/ Unax
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