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Abstract

This paper contributes to the understanding of the effect of pulley on the performance of the vortex turbine in free water
surface. The experimental work was to analyze the rotation, voltage and current of the turbine due to physical factors
(vortex height, velocity, effective head, etc.) at flow rates ranging from 0.0069 to 0.0077 m’/s in the inlet channel. As
a result, the experimental values showed that voltage, current and rotational speed of the vortex turbine decreased with
increasing the pulley ratio regardless of the blade type. The efficiency of straight blade and twisted blade was 52 % at
the gear ratio of 0.45, whereas the efficiency of small twisted blade was 54 % at the pulley ratio of 0.21. The highest
amount of the energy generated by the water free vortex turbine occurred within a pulley ratio of 0.5. The efficiency of
this vortex turbine was observed at 0.2 ~ 58 % depending on the pulley ratio.
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Fig. 1. (a) Energy plan of the vortex chamber and (b) vortex air core in free surface vortex.

450

A Power input (W)
¥ Power output (W) A
350 o

400

Power (W)

1] 200 400 600 8OO 1000 1200
RPM (r/min)

Fig. 2. Comparison of power output and power input.
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Fig. 3. Experimental setup of vortex turbine with the permanent magnet generator.
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Fig. 4. Schematic diagram of the vortex chamber and the outlet.
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Fig. 7. 3D schematic drawing of three different runners with (a) straight blade (SB), (b) twisted blade (TB) and (c) small twisted blade (STB).
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Fig. 8. (a) Rotation speed and (b) vortex height of three different runners with increasing pulley ratio
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Table 3. Power and efficiency of three different runners with increasing pulley ratio

Pulley Voltage Current P Vi V2 Q H. Py, n Blade
ratio \% (A) (W) (cm/s) (cm/s) (m*/s) (m) (W) (%) profile
0.45 61.2 0.47 28.76 19.4 60.0 0.00769 0.73 55.01 52

0.50 54.3 0.42 22.81 18.1 58.6 0.00694 0.73 49.65 46 SB
1.09 25.0 0.006 0.150 17.6 57.2 0.00662 0.74 48.01 0.3

0.45 61.4 0.47 28.86 19.1 61.0 0.00702 0.73 50.22 57

0.50 58.0 0.45 26.10 18.1 60.0 0.00695 0.72 49.04 53 TB
1.09 28.2 0.007 0.197 17.7 57.8 0.00708 0.75 52.04 0.4

0.21 59.8 0.46 27.51 20.7 59.0 0.00728 0.71 50.65 54 STR
1.09 40.0 0.012 0.480 19.7 56.0 0.00695 0.71 48.36 1.0
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