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Abstract

The aim of this paper is to understand the blade number effect on vortex turbine performance in the cylindrical
vortex chamber below the free water surface. Using the same blade profile, the performance of gravitational vortex
turbine is tested each with 2, 3, 4, 5 and 6 blades installed at the relative vortex height (y/h,) ranging from 0.065 to
0.417. The obtained results indicate that the rotation, voltage, current and power increase in the relative vortex
height of 0.065 and 0.111 when increasing the number of blades at flow velocity of less than 0.7 m/s. The average
power of the 5—blade turbine is more than others. The performance of the 4-blade turbine with a 130 mm diameter
installed near the orifice is higher than that of the same number of blades with a 220 mm diameter in the vortex
chamber.
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Fig. 2. (a) Schematic diagram of vortex chamber and (b) strong
vortex flow (Choi et al., 2022).
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Fig. 3. 3D schematic drawing of vortex runner with (a) 2 blades, (b) 3 blades, (c) 4 blades, (d) 5 blades and (e) 6 blades.
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Table 1. Voltage, current, power and efficiency at the relative vortex height of 0.111 with increasing the number of blades
Blade /h Voltage Current Poue Vi V2 Q He. Ve n
number Y V) (mA) (W) (m/s) (m/s) (m*/s) (m) (W) (%)
2 0.111 38.0 26 0.988 0.216 0.65 0.00727 0.680 48.45 2.04
3 0.111 59.5 38 2.261 0.216 0.69 0.00746 0.686 50.15 451
4 0.111 75.2 42 3.158 0.211 0.66 0.00708 0.682 4131 6.68
5 0.111 84.0 45 3.780 0.211 0.68 0.00709 0.681 47.31 7.99
6 0.111 88.0 46 4.048 0.209 0.66 0.00701 0.682 46.85 8.64
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