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Obijective: Inadequate flow capacity can compromise the safety of dams, especially during extreme floods.
Using weirs is a common way to solve this problem. Numerical models can simulate the flow conditions
downstream of piano key weirs with acceptable accuracy. With their help, the downstream energy loss can
be investigated. Therefore, conducting more research to study the energy loss in piano key weirs seems
necessary.

Methods: This test was done in the hydraulic laboratory of the Khuzestan Water and Electricity
Organization. The flume used in this experiment had a rectangular cross-section with a length of 7 meters
and a width of 0.6 meters. The walls of the flume were 10 mm thick and were made of glass. In this
experiment, 10 flow rates (from 10 to 50 liters per second) were used in free flow mode in the flume. Three
piano keyboard weirs with different baffles were used. Baffles were circular, pentagonal, and cubic. The
weirs were made of transparent plexiglass with a thickness of 5 mm. The numerical model of Flow3D
software was used to check the amount of energy consumption and compare the baffles.

Results: Due to increasing yc/H, the highest energy loss occurred in cubic, circular, and pentagonal baffles,
respectively. The energy loss in cubic, circular and pentagonal baffles was 0.65, 0.62 and 0.61, respectively.
Therefore, the best result happened in the cubic baffle. By changing the height of the baffles, it was observed
that the highest energy loss was measured at a height of 2 cm and the lowest value was measured at a height
of 1 cm. This indicated that at high speed, a smaller separation zone was created in the baffles with a height
of 2 cm, which caused more energy loss. In general, with the increase of the Weber number, the energy loss
also decreased. Weber's number can be ignored in heads larger than 5 cm. In the same conditions, the
difference in the shape and height of the baffles has caused a difference in the amount of energy loss. The
highest energy loss happened in the Weber number of 200 and the cubic baffle. The results demonstrated
that with a 500% increase in the Weber number, the amount of energy loss was decreased by 10%,
indicating the effect of low surface tension on energy loss. The obtained results illustrated that using the Ht/p
ratio was a suitable method to check the amount of energy loss in these weirs.

Conclusions: Based on the results of this experiment, it is recommended to use cubic baffles for more
energy loss in piano key overflows. The best shape and dimensions of the baffle for this work are cubic and
2*2cm.
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