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Tabel 1- General Characteristics and range of hydraulic and geometric parameters
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a) Upstream curve and b) Downstream curve
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Introduction: Because of the fairly simple equations for accurate flow measurement and controlling the
water level, weir and gate method is more useful than the separate weir, gate and partial flume methods. Since
the flowing water in the channel aways contains sediment particles and floating debris, they are deposited at the
gate inlets and behind the weirs which reduces the size of the channel in the structure range and which reduces
some problems such as neighboring land flooding due to overflow of water from the channel banks, threatening
the structure stability and reducing the measurement accuracy. Using a combination of weir- gate model, in
comparison with other conventional devices, will make it possible to get the actual conditions closer two main
hypotheses derived from the relations and accurately measure the discharge coefficient. In this model, the
deposited materials are easily passed through the gates and the suspended debris are easily passed over the weirs.
One of the combined weir- gate structures is semi cylindrical weir- gate structure. Regarding about the form  of
the combined weir- gate structures, it has some advantages , including simple design, sediments and floating
material flow, high flow discharge coefficient compared with other replaceable structures and its being
economic. Semi Cylindrical gate turning around center Axis, for reason of rotation the center becomes
Conversion to wire, wire gate with opening with different height.

Materials and Methods: The experiments were conducted in a rectangular flume with the length of 8 m,
width of 0.282 m and height of 0.3 m in Soil Conservation and Watershed Management Research Institute. In
this research, PV C pipes were used as semi cylindrical gate structures. The experiments were conducted for three
diameters 70, 120 and 160 mm with height of the opening between zeros until radius, angles zero, 30, 45, 60 and
90 degree and differently discharging. Experiments were performed at a discharge limit of 2-27 I/s. In order to
decrease turbulence of the flow, the gate was installed at the end 4 m of the flume. The ratio of cylindrical
structure diameter to channel width (D/B) was in the range of 0.25 to 0.57 and the Froude number was in the
range of 0.08 to 0.55.

Results and Discussion: Coefficient discharge of semi cylindrical structure and then dimensionless
parameters of [H/P], [a/H], [AH /H] and [Fr] against the discharge coefficient in the studied gate opening
between zero until radius were investigated. According to result with decrease dimensionless parameter of a/H,
discharge coefficient increased, So that the maximum Coefficient discharge rate of angle 90 degrees and
minimum angle O degrees. Also in a constant of a/H for the curvature of the downstream and upstream, with
increasing the diameter of semi cylinder, discharge coefficient remains and has no change, shows that changesin
diameter of semi cylinder have no significant impact on discharge coefficient. With increasing H/P for both
curves upstream and the downstream, discharge coefficient increased. Also in a constant of H/P for the curvature
of the downstream and upstream, with increasing the diameter of semi cylinder, discharge coefficient remains.
With constant of angles with increasing Freud for al angles, both the curvature of the downstream and upstream,
AH /H decreased. Also in a constant of Freud and angles, with increasing the diameter of semi cylinder, AH
/H remains. According to the result, discharge coefficient of semi cylindrical gates varies, in Experimental limit,
from 0.45 to 1.45 which is more than that of sluice gates reported by the USBR. One of the reasons, this is
ascribed to this is the difference between the amount of entrance, head loss in this structure, because when the
flow approaches cylindrical gate, due to curvedness of the wall upstream, a gradual gathering of flow lines gives
the aerodynamic method to entrance section, thus decreasing resistance against the flow and entrance head loss
and increasing discharge coefficient. However, in sluice gates the vertical wall in entrance section is conducive
to fast gathering of flow line, thereby increasing resistance against flow, increasing entrance head loss, and
decreasing discharge coefficient relative to a semi cylindrical method.
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Conclusion: The results showed that increasing Froude coefficient and decreasing the a/H (ratio of gate
opening to upstream water depth) dimensionless parameter decrease, respectively increase the discharge
coefficient and decrease head loss in al aspects of structural alignment. Within addition by increasing the H/P
dimensionless parameter (ratio of upstream water depth to structure diameter) discharge coefficient increased.
Results showed that the maximum and minimum values of discharge coefficient are related respectively to 90
degree and 0 degree angle.

Keywords: Flow Loss, Discharge Coefficient, Hydraulic Flow, Semi-Cylindrical Structure, Weir-Gate



