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ABSTRACT

Wind turbines are of 2 main types, horizontal-axis and vertical-axis wind turbines [HAWT and
VAWT]. Sufficient engineering examples and international standards are unavailable for guiding
stackable-VAWT (SVAWT ) design. Therefore, in accordance with relevant IEC-61400 standards, a
clamping apparatus was developed to test composite blades in test platforms, and engineering
software CAD/CAE was used to support the design and experimental stages. Using CAD/CAE also
shortened the design cycle effectively and made simulation analysis more reliable. Moreover, the
failure modes and test results of SVAWT blades under distinct manufacturing conditions were

examined to verify the proposed experimental setup and manufacturing techniques. Static and fatigue
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tests were performed on SVAWT blades to understand the structural strength of the blades and

identify the blades that could withstand maximal pressure and the failure mode in static experiments.

Thus, the stress concentration was improved to avoid fatigue failure establishing that the blades can

withstand the maximal wind speed listed as an acceptance criterion. This study establishes that the

fatigue-life equation developed using the fatigue theory can predict the life of SVAWT blades

effectively. Information on technology developed here can be provided on request.

Key Words: clamped apparatus, fatigue, finite element analysis, stackable, vertical-axis wind turbines
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