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! Piezoelectic sensing

2 Digital image correlation

3 Fiber-optic strain sensing

4 Shearography

* Thermal imaging

¢ Acoustic emmision

7 Microphon array

# Blade Element Momentum Theory
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Abstract

in this study, momentum models, which is one of the basic methods in the aerodynamics modeling of
the vertical axis wind turbine, are examined. These methods are based on the theory of the momentum
(actuator disc) and are widely used to evaluate the performance of vertical axis wind turbines. Also it
has been attempted to collect basic fair models for designing and analyzing the performance of these
turbines. The following are the three models of the stream tubes: the SST model, the MST model, and
the dual actuator MST or the same DMST. Each of these models has the advantages and disadvantages
that are fully discussed in this research.In this study, the solution accuracy and computational cost of
various types of momentum models, which are basic methods in aerodynamic modeling of Darius-type
vertical axis wind turbines, are investigated These methods are based on the theory of the momentum
(actuator disc) and are widely used to evaluate the performance of vertical axis wind turbines. Also it
has been attempted to collect basic fair models for designing and analyzing the performance of these
turbines. The following are the three models of the stream tubes: the SST model, the MST model, and
the dual actuator MST or the same DMST. Each of these models has its advantages and disadvantages,
but in general, it can be said that the DMST method, having the RSME index equal to 2 percent, which
is more accurate than the previous two models. This is despite that the RSME of SST and MST models
is three times and six times of DMST model, respectively. Therefore, it can be stated that the DMST
model is a suitable method for fast and accurate modeling of all types of Darius turbines.

Key words: Keywords: Vertical axis wind turbine, Momentum models, SST model, MST model,
DMST model
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