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Performance improvements of VAWT with a Guide-Box Tunnel and HAWT with Thin aerofoil blades

Vertical axis wind turbine

This study investigates to improve and adjust the output power of Savonius rotor under
various wind powér and suggests the method of prevention the rotor from strong wind disaster.
In this study, as the appropriate device to achieve the purpose of it, a guide-box tunnel is
einp]oyed. The guide-box tunnel is like a rectangular box as wind passage in which a test rotor
is included. The area ratio between the inlet and exit of it is variable to adjust the inlet mass
flow rate or input power. At first, the experiment was conducted to find the adequate
configuration which would provide the best relative performance. The present experiment,
however, does not include the test to retain the guide-box tunnel from the strong wind.

The experiments include the static torque test of the fixed rotor at any phase angle and the
dynamic torque test at rotation of them. Consequently, it was found that the maximum rotor
rotational speed was achieved in the range of the guide-box area ratio between 0.3 and 0.7 and
the value of the output power coefficient of the rotor with guide-box tunnel of the area ratio 0.43
increases about 1.5 times with three blades and 1.23 times with two blades greater than that
- without guide-box tunnel, respectively. It seemed that the performance of Savonius rotor within
the guide box tunnel is comparable enbugh with other methods for augmentation and control of
the output. '

Horizontal axis wind turbine
Three blades of a 3kW prototype wind turbine generator were designed with thin airfoil

and a tip speed ratio of 3. The wind turbine has been controlled via two control methods: the
variable pitch angle and by regulation of the field current of the generator and examined under
real wind conditions. The characteristics of the thin airfoil, called “Seven arcs thin airfoil”
named so because the airfoil is composed of seven circular arcs, are analyzed with the airfoil
design and analysis program XFOIL. The thin airfoil blade is designed and calculated by blade
element and momentum theory. The performance characteristics of the machine such as
rotational speed, generator output as well as stability for wind speed changes are described. In
the case of average wind speeds of 10m/s and a maximum of 19m/s, the automatically
-~ controlled wind turbine ran safely through rough wind conditions and showed an average

generator output of 1105W and a power coefficient0.14.  .Name:' ROY JTENDRO NATH
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