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June 29, 2024 dimensional analysis by Buckingham method showed that the discharge
coefficient (Cd), function "Ht/P" (represents total hydraulic head ratio (total
hydraulic head to the height of weir)), "Sf" (represents the form factor of the weir)
and "Nnp" (represents the number of nappe breaker). Physical and numerical
modeling was done in a rectangular flume with a length of 8 meters, width of 0.6
meters, and height of 0.6 meters. The study's findings demonstrated that, in
comparison to placing the nappe breaker, adding one extra cycle had a beneficial
impact on the TRTPIO weir, increasing both its hydraulic performance and
discharge coefficient. Creating an additional cycle and placing the nappe breaker
on the labyrinth weir at the same time makes TPTPIO weir with 4 nappe breakers
have a higher discharge coefficient than other models. For example, quantitative
evaluation shows that in the hydraulic head ratio of 0.24, the discharge coefficient
of TRTPIO weir compared to TPTPIO weir, TPTPIO with 4 nappe breakers,
TRTPIO with 4 nappe breakers, was 21, 8.5 and 21% had higher discharge
coefficient; On the other hand, the Mattos-Villarroel weir had a higher discharge
coefficient than TRTPIO weir by 7.8%. The results of numerical modeling
showed that by increasing the hydraulic head, discharge coefficient decreased.
while the increase of hydraulic head in the labyrinth weirs caused an increase in
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the interference of nappe flow, energy loss, local submergence, and finally, a
. decrease in the hydraulic efficiency of the weir.

1. Introduction

labyrinth weirs are among the hydraulic structures that regulate the water level and control the flow in
canals, rivers, and reservoirs of dams. The discharge capacity that crosses the weir crest and the
geometric features of the weir are two of the elements that affect the discharge coefficient in labyrinth
weirs. Studies show that the effect of submergence in labyrinth weirs was similar to linear weirs,
consequently, if the water level did not exceed the weir crest level, it will not affect the hydraulic
performance of weir (Tullis et al., 2007). The discharge coefficient (Cd) of free-flow weirs for a constant
head was determined by equation (1), and the hydraulic efficiency of these types of weirs was directly
related to the length of weir.

Q=§><\/2_g><CdXL><H1'5 (1)
In equation (1), discharge capacity (Q), discharge coefficient (Cd), (g) acceleration of gravity, (H) total
hydraulic head, and (L) was the length of the weir crest.

2. Materials and Methods

Buckingham's method was used for dimensional analysis and finally, equation (2) was obtained.

Cd = f (Ht /P,Sf,Nnp) (2
In equation (2), (Cq) represents the discharge coefficient, (H«/P) represents the total hydraulic head ratio
(total hydraulic head to the weir height), (Sf) shows the shape factor of weir, and (Nnp) represents the
number of nappe breakers.

To perform numerical and physical modeling, a flume with a length of 8 meters, width of 0.6 meters,
and height of 0.6 meters was considered. Two kinds of labyrinth weir layouts (triangular and
trapezoidal) were investigated, and the impact of 4 and 8 nappe breakers was assessed for each.

3. Results

In all figures, it was observed that the amount of discharge coefficient decreases by increasing the
hydraulic head. Almost all figures, it was observed that the weirs have passed via different hydraulic
stages, such as clinging, fully aeration, partially aeration, and drowned. Using nappe breakers in
trapezoidal labyrinth weirs was evaluated positively, while using these breakers in triangular labyrinth
weirs did not have a positive effect.

4. Discussion and Conclusion

As the hydraulic head increased, discharge coefficient decreased. The addition of another cycle has had
a beneficial impact on the hydraulic efficiency of labyrinth weirs. Using nappe breakers had a positive
effect on trapezoidal labyrinth weirs, but it had not affected triangular labyrinth weirs. The lower the
number of nappe breakers, the better the result in increasing the discharge coefficient.
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