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Abstract

Labyrinth weir is one of the nonlinear hydraulic structures that its geometrical shape increases the discharge
coefficient of flow over the weir. In this study, a labyrinth weir, located in a 14.6 m long channel, was simulated
and verified using an experimental model with 6 different discharges (15<Q<600 L/s) through Flow-3D
software. K-g¢, RNG k-¢ and LES turbulence models were used to select the appropriate turbulence model for
modeling of this labyrinth weir. Crest shape (half-round and quarter-round) and thickness of the weir wall were
introduced and discussed as effective parameters on discharge coefficient. For evaluating the simulation
accuracy, three statistical indices of R, RMSE and MAE were used. Results revealed that RNG k-¢ presented
the best responses for ratio of upstream head to weir height (H{/p). Based on the results, 50% increase in
thickness of the weir wall led to 8.22% decrease in discharge coefficient. Also, discharge coefficient of labyrinth
weir with half-round crest shape was about 5.22% more than that of labyrinth weir with quarter-round crest
shape. Also, velocity and depth of flow over the labyrinth weir with 38.1 and 57.15 cm thick walls were
evaluated. Results showed that increasing the thickness of weir \ya|| increases the depth and velocity of flow

over the weir and consequently the discharge coefficient decreases.

Keywords: Crest shape, Discharge coefficient, Flow-3D, Labyrinth weir, Thickness of weir wall, Turbulence
model.
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