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Abstract

Dam Weirs are used to regulate the water level. About 33 percent of dam failures have occurred due to
insufficient capacity of weirs. One way to prevent is to use weir with nonlinear crest, such as labyrinth weir. In
this study, the effect of dentate and orifice as well as a combination of both in the weir and in three
magnification ratios of 2, 3 and 4 were investigated. The experiments were performed in a rectangular laboratory
channel 15 meters long, 0.8 meters wide and 1 meter high with a flow rate of 10 to 90 liters per second. Nine
physical models of weirs were used in this study, which were 3 mm thick, 15 cm high and 40, 60 and 80 cm
long. Also, quarter cylinders with a radius of 1.5 cm were installed as aerators on the simple weir models. The
results showed that aerators increase the discharge coefficient up to 13% compared to simple labyrinth weir. But
with the increase in flow as well as the magnification of the labyrinth weir, this effect will be very small. Studies
showed for L/W= 2 and H/P= 0.2, the discharge coefficient of orifice-dentate weir and dentate weir are 75.6 and
17.5 percent, respectively, more than the simple labyrinth weir. However, dent and orifice may lose their
efficiency in high heads and the discharge coefficient will be close to simple labyrinth weir. The reason for these
changes is the flow interference in downstream of weir which will be more by creating dentate and orifices.
Also, increasing the magnification of labyrinth weir reduces the discharge coefficient, but this reduction in
orifice-dentate labyrinth weir is much greater than the other two types of weirs and reaches up to 40%.
Therefore, the orifice-dentate labyrinth weir performance at high magnification ratios does not seem appropriate.

Key words: Combined labyrinth weir, Discharge coefficient, Magnification ratio, Flow interference

1- MSc Student, Water Science & Engineering Department, Arak University, Arak, Iran

2- Corresponding Author, Associate Professor, Water Science & Engineering Department, Arak University, Arak, Iran
3- Associate Professor, Water Science & Engineering Department, Arak University, Arak, Iran

(* Corresponding Author Email: Javad_370@yahoo.com)



