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Vertical axis wind turbine

As the latest emergency power sources, small wind
turbines are watched with keen interest. Wind turbines
can be broadly classified into horizontal- and vertical-
axis wind turbines, depending on the direction of the
rotor's axis of rotation. The most famous type of
horizontal axis wind turbine is the propeller type wind
turbine, which has high power generation efficiency.
On the other hand, vertical-axis wind turbines include
Darius-type wind turbines and Savonius-type wind
turbines. These wind turbines have several advantages
over propeller-type wind turbines, such as flexibility in
a wind direction, low noise, and easy maintenance.
However, their disadvantage is that their power
generation efficiency is lower than that of propeller-
type wind turbines.

In this laboratory, we are working to improve the
performance of small vertical-axis wind turbines by
improving the blade geometry and other features.

Figure 1 A small vertical axis wind turbine

Design optimization

In product development, there is a required to design
higher-performance products within a limited time
frame. One approach to this problem is a design
optimization method. Design optimization methods,
combined with automatic performance evaluation
methods, propose higher-performance designs in less
time than human trial-and-error.

Our laboratory uses the kriging response surface
method, one of the global optimization methods, as a
design optimization method. This method is more
suitable for the design of fluid machinery such as wind
turbines than the design optimization method using
sensitivity analysis. However, the Kriging response
surface method is not good for complex design
problems (problems with a high degree of design
freedom). Our laboratory is working to advance design
optimization methods in order to apply them to more
complex design problems and reduce computational
costs.

0.22 - Utopia

- o |nitial Samples A
- ’
c c * Additonal Samples ¢ , e 'B
@ S 0.2 |aNACAQ021 St
S 5 A o3 e A
S < . .o SR
o So1s |*B ‘. 1:,'N.t\'t:-.t\‘cm.1-.
“ * . < |QW- 1
pu. ¢ o esle B0 pe
23 . w4 s
25016 IR
a o . e

+ o +°

© o

o
=
S

02 022 024 026 028 03 032
Power coefficient at 3 blades condition [-]

Figure 2 Trade-off relationship
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Figure 3 Pressure distribution
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