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Abstract

Background and Objectives: Usage of the cylindrical and semi cylindrical structures has some
advantages such as low cost, simple design, ease construction and the high discharge
coefficient, instead of other shapes of structures (triangular, rectangular, ...). Semi cylindrical
weir—gate is one of the structures that used to regulating and controlling the water levels. In this
structures, interaction of passing flow over weir and under gate leads to complex flow in
downstream. On other hand, knowing the flow condition in upstream and downstream of this
structure would result in precise designing of the structure. Also many researchers have tried to
investigating of hydraulic characteristics of the combined structure. So the present research
investigates experimental the head loss of flow energy throw the semi cylindrical wire-gates.
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, using physical models with diameters 70, 120 and 160 mm in
height of the opening between 0 until radius and differently discharging. 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 range of 0.08 to 0.55.

Results and Discussions: The results show that in all angles which structure sets, dimension
less parameter Hf/H cases curvature upstream and downstream with increasing Froude number
and dimensionless parameter H/P increases, so that coefficient in both cases curvature upstream
and downstream with increasing water depth upstream and dimension less parameter H/P
linearly decreases. Constant a (H/P) and Froude number, a dimensionless parameter Hy/H when
the curvature is upstream semi cylindrical wire-gate due to the gradual contraction of flow lines
and thus decrease the input is less than the curvature is downstream structure. Moreover, the
result shows that in addition to the angle of semi cylindrical curvature to horizon line, structure
diameter was affected on head loss amount.

Conclusions: Geometric parameters and curvature structures of combined model have a
fundamental role on discharge coefficient.

Keywords: Less, Semi cylindrical structures, Hydraulics flow, Wire-gate
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