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Design and Testing The Performance Of A Screw hydro
Turbine under flow condition of (Khawabi River) to investigate
the influence of inclination angle and flow rate on its efficiency.

(Received 28/8/2023 . Accepted 2/11/2023)

o ABSTRACT

In this study, the impact of flow rate and inclination angle on the efficiency of the
screw turbine was tested. The software ANSYS R1 2019 was used to predict and improve
the model's behavior through the application of the k-¢ turbulence model for analyzing
fluid motion and assessing the hydraulic performance of the screw turbine at different flow
rates and spiral step values. Additionally, a practical experiment was conducted to
investigate the effect of inclination angle and flow rate on the turbine's efficiency in the
Khwabi River, located in the countryside of Tartus Governorate. The digital study revealed
the influence of spiral step on pressure and velocity fields, showing a better pressure
gradient with a decrease in leakage flow velocity from the gap by 5 m/s at a spiral step
equal to the outer diameter of 18.8 cm. The practical experiment demonstrated a significant
increase in leakage losses with an increase in slope angle. The highest turbine efficiency
was achieved at an inclination angle of 7.7°, while the efficiency decreased by 47% with an
increase in inclination angle up to 20.9° due to the increased flow leakage through the gap.
Keywords: screw turbine, channel, inclination angle, spiral step, gap
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