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Abstract

This study investigates the discharge coefficient of Improved-Pneumatic-Movable (IPM) weir through the
weir, a kind of movable weirs, to estimate much more accurate rating curves using laboratory flume
experiments. The discharge coefficient (C,) is from 0.613 to 0.634 by the stand-up angle of the weir. The
upstream Froude Number (F,), relative crest length(¢), Headwater Ratio (H,/ W), the Overflow depth ratio
of weir crest (y,/y,) was changed by the upstream. And the downstream Froude number (F,), the Overflow
depth ratio of weir crest and Downstream Water depth (y,/y,) was changed by the downstream. The ratio
of Downstream and Up and Downstream water Depth (Ay/y,) was found to be changed by both of the
up and downstream flow. They considered the major influence variables and derived the Discharge coefficient
Formula at this study. The Discharge coefficient of the Improved-Pneumatic-Movable (IPM) weir was
settled by the height of the Movable weir, that is to say, it was settled by the flow conditions of upstream
approach flow head and physical data according to the standing angle.
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Fig. 1. Scheme of Improved-Pneumatic-Movable Weir for Experiments

(a) Front view

(b) Side view

Fig. 2. Installation View
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Fig. 3. Plan of Experimental Equipment
Table 1. Condition and Data Of Experimental Model
a () W (m) L (m) L/w
30 0.161 0.348 2.16
40 0.207 0.308 1.49
50 0.250 0.263 1.05
60 0.276 0.199 0.72
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(a) side view

Fig. 4. Flows in the Experimental Flume

(b) front view
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Fig. 5. Rating Curve at the Each Slope of the Weir
Table 2. Measurement Results at the Rating Curve
Divi
1vision - LW Rating curve R?
Slope a(®)
60 0.72 Q=1.03H'51 0.9978
1/500 50 1.05 Q=1.19H'810 0.9935
40 1.49 Q=1.28 H'827 0.9968
30 2.16 Q=1.39H""! 0.9977
60 0.72 Q=1.07H""% 0.9991
1750 50 1.05 Q=1.32H"™5 0.9991
40 1.49 Q=1.56 9% 0.9992
30 2.16 Q=1.70H'640 0.9987
60 0.72 Q=1.02H"17 0.9932
50 1.05 =1. 19159 0.9928
1/1000 Q=1144
40 1.49 Q=1.21H"922 0.9880
30 2.16 Q=1.35H 1.8898 0.9954
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Cy = f(H/ W) 0.078 0.980 0.000

Cy=fy/y,) 0.000 0.001 0.121

Constant 0.611 - 0.000

=1 0.002 0.028 0.000

’ Cy=f(F) -0.001 -0.005 0.000
Cy=f(H,/W) 0.078 0.977 0.000

p<0.001: A=EE 99.9%, p<0.01: AH=AEE 99%, p<0.05: H=HEE 95%
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