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Hydraulic characteristics of semi- circular sharp crested weirs

Abstract

In this research the hydraulic characteristics of sharp crested weirs with semi-
circular shape were studied, the study was depended on the dimensional analysis
which confirmed by experimental work. The dimensional analysis results demonstrate
that the effective parameters on the discharge of flow over this type of weir are the
ratio of water height above the weir crest to the radius of this weir (H/R) and the ratio
of water height above the weir crest to the height of the crest (H/P). Experimental
tests were carried out on (16) models of weirs with Semi-circle shape where the radius
of cutting was change four times (R=5, 10, 15, 20 cm) and for any radius the height of
the crest was change four times (P= 30, 25, 20, 15 cm). The results show a great
influence of the parameter (H/R) on flow parameter (Q%/gH®) while the effect of the
parameter (H/P) is limited. Depending on non-dimensional parameters and
experimental results, the statistics program (SPSS) were used to create empirical
equation for measuring the discharge over the sharp crested weirs with semi-circular
shape. The results of the equation show a very good agreement with the experimental
result for determine the discharge with knowing the depth of water over the weir (H) ,
radius of cutting of the weir (R) and height of the crest (P). Also the equation shows a
great influence of the radius (R) and limited influence of the height (P) on the
discharge over this type of weirs.
Keywords:- Semi-circular weirs, Discharge coefficient.
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55 8.2 3.265806 | 2.160222 0.55 0.275

20 6.9 9.6 4880773 | 1.552611 0.69 0.345
7.8 105 6.064975 | 1.298721 0.78 0.39
9 11.6 7.815246 | 1.054396 0.9 0.45
10 125 9.419238 | 0.904404 1 05
3 5.4 1.138463 | 5.437039 0.3 0.2
41 6.7 1.962238 | 3.387779 0.41 0.273333
5.4 8.1 3171084 | 2.23243 0.54 0.36

15 7 9.7 4.984583 | 1.506949 0.7 0.466667
7.9 105 6.154269 | 1.254725 0.79 0.526667
8.8 11.4 7.427392 | 1.065591 0.88 0.586667
9.8 12.3 8.95985 0.90532 0.98 0.653333
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(68-58) «¥+ VY 3T/ Yasadl / VA alaall / Lpusigl) o glall cuy <5 Alaa

@A) i il 53 Alad) ala jlagll cojlanll il (£) Jsaa

@Al Cami kil 53 ddlal) sla jlagll sl il (3) Jsos

(15cm) hd Caaly
p H H
(cm) | (cm) | (v-notch) Q (L/s) Q%gH® H/R H/P
cm

3 6.2 1.640491 | 11.28944 0.2 0.1
6 10.1 5.56325 4057251 0.4 0.2
7.1 11.4 7.483912 | 3.164438 | 0.473333 | 0.236667

30 8.3 12.7 9.854021 | 2.512855 | 0.553333 | 0.276667
9 13.5 11.36491 | 2.229722 0.6 0.3
10 14.5 13.68301 1.90851 | 0.666667 | 0.333333
11 155 16.1848 1.657991 | 0.733333 | 0.366667
11.9 16.4 18.59004 1.47624 | 0.793333 | 0.396667
3.2 6.2 1.755662 | 9.364033 | 0.213333 0.128
6.6 10.4 6.341264 | 3.273128 0.44 0.264
8.5 12.4 9.933311 | 2.266859 | 0.566667 0.34

25 10.7 14.6 14.94279 | 1.622839 | 0.713333 0.428
12.5 16.3 19.68898 | 1.294874 | 0.833333 05
13.6 17.3 22.86667 | 1.145624 | 0.906667 0.544
14.5 18.1 25.61956 | 1.043841 | 0.966667 0.58
44 738 2.936956 | 5.331661 | 0.293333 0.22
5.8 95 4812041 | 3596249 | 0.386667 0.29
8 12 8.549628 | 2.273922 | 0.533333 0.4

20 9.9 14 1251276 | 1.678269 0.66 0.495
10.9 15 14.86096 | 1.463161 | 0.726667 0.545
11.8 15.9 17.12495 1.30671 | 0.786667 0.59
13 17 20.3613 1.138217 | 0.866667 0.65
14.5 18.4 24.74956 0.97415 | 0.966667 0.725
4 7.2 2.352844 | 5510832 | 0.266667 | 0.266667
55 9 4.17652 3.533024 | 0.366667 | 0.366667
7.8 11.6 7.838545 | 2.169346 0.52 0.52

15 9.6 13.5 11.39551 | 1.623463 0.64 0.64
10.9 14.8 14.32595 | 1.359708 | 0.726667 | 0.726667
11.7 15.6 16.27616 | 1.231701 0.78 0.78
13.2 17 20.2281 1.040811 0.88 0.88
14.4 18.1 23.66193 | 0.921762 0.96 0.96

(20cm) ks Caan
P H H
(cm) | (cm) | (v-notch) Q(L/s) Q¥gH?® H/R H/P
cm

30 5.8 10.2 5.66466 4.983548 0.29 0.193333
8.3 13.3 10.96179 3.10959 0.415 0.276667
10.6 15.9 17.20097 | 2.253759 0.53 0.353333
12 17.4 21.6168 1.914289 0.6 0.4
14 19.5 28.7149 1.562807 0.7 0.466667
15.2 20.8 33.41145 | 1.402503 0.76 0.506667
16.3 21.8 38.00048 | 1.279296 0.815 0.543333

25 51 9.1 4.235227 | 5.299484 0.255 0.204
8 12.8 9.952995 | 3.081688 0.4 0.32
9.9 15 14.91404 | 2.384216 0.495 0.396
12.4 17.8 22.86569 | 1.817989 0.62 0.496
14.3 19.9 29.97033 | 1.531207 0.715 0.572
15.9 215 36.65311 | 1.347619 0.795 0.636
16.9 22.5 41.15148 | 1.252185 0.845 0.676
18 23.7 46.38323 | 1.160621 0.9 0.72

20 5.2 9 4.139481 4.59416 0.26 0.26
6.9 11.2 7.208933 | 3.387096 0.345 0.345
8.9 13.7 11.87583 | 2.574593 0.445 0.445
10.9 16.1 17.67344 | 2.069381 0.545 0.545
12 17.3 21.34079 | 1.865716 0.6 0.6
13.9 19.5 28.47087 | 1.592423 0.695 0.695
15.2 20.9 33.9275 1.446161 0.76 0.76
16.3 22.1 38.91011 | 1.341275 0.815 0.815

15 5 9 3.569193 | 4.155478 0.25 0.333333
7.1 11.2 7.284005 | 2.997641 0.355 0.473333
9 13.7 11.7997 2.403589 0.45 0.6
10.8 16.1 17.09816 2.0282 0.54 0.72
11.9 17.3 20.82766 | 1.853008 0.595 0.793333
14 19.5 28.98836 | 1.592715 0.7 0.933333
15.1 20.9 33.81023 | 1.484371 0.755 1.006667
16.5 22.1 40.49328 | 1.366712 0.825 1.1




