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ABSTRACT

This paper presents the design procedure of a vertical wind turbine named jet-wheel-turbo turbine and the
numerical and experimental verifications. The design parameters such as the rotor inlet angle, the
diameter-to-hub ratio, the inlet guide outlet angle and the solidity were optimized to maximize the energy
transfer, and to further increase the turbine efficiency by applying the side gnide vane and the side opening to
the rotor. The maximum power coefficient of 0.59, which is much higher than the ever-designed three-bladed
horizontal turbines, was experimentally obtained when the optimal inlet- and side-guide vanes were installed
and both sides of the rotor were 80% opened. The maximum power coefficients occur at the tip speed ratio
ranging between 06 and 0.7. This vertical-axis turbine model can be applied to the large-scale power
generation system with the speed and torque control algorithm for the specified wind characteristics.
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Fig. 1 Schematic of jet—wheel—turbo wind turbine
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Fig. 6 Simulation results of the flow—field near flat~and
arc—shaped inlet guide vanes
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Table 1 Performances of various Jet—wheel wind turbine

models
Closed 1 open | Both open
Rotor onl A=020, | A=032 | A=037,
otor only CP=0.010 | CP=0.035 | CP=0.144
A=028 | A=053 | A=058
Inlet Guide Vane | CP=0.031 | CP=0.158 | CP=0.404
(0.029) (0.149) (0.380)
. A=030, | A=063, | A=066,
f‘slfge%“ljzev\?zse CP=0046 | CP=0329 | CP=0503
(0.034) (0.250) (0.450)
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