-

View metadata, citation and similar papers at core.ac.uk brought to you byf’f CORE

provided by VBN

Aalborg Universitet
AALBORG UNIVERSITY

DENMARK
Innovative Design of Vertical Axis Wind Turbine
a poster presented at DAMAS 2013 conference
Chougule, Prasad
Published in:
10th International Conference on Damage Assessment of Structures (DAMAS 2013), July 8-10, 2013, Dublin,
Ireland

Publication date:
2013

Document Version
Early version, also known as pre-print

Link to publication from Aalborg University

Citation for published version (APA):

Chougule, P. (2013). Innovative Design of Vertical Axis Wind Turbine: a poster presented at DAMAS 2013
conference. In 10th International Conference on Damage Assessment of Structures (DAMAS 2013), July 8-10,
2013, Dublin, Ireland

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

? Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
? You may not further distribute the material or use it for any profit-making activity or commercial gain
? You may freely distribute the URL identifying the publication in the public portal ?

Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.

Downloaded from vbn.aau.dk on: December 26, 2020


https://core.ac.uk/display/60530297?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://vbn.aau.dk/en/publications/b6c987df-156d-4c5c-bd0e-a4aba18157e0

Innovative Design of Vertical Axis Wind Turbine

Prasad D. Chougule
Department of Civil Engineering, Aalborg University, Denmark.

pdc@civil.aau.dk

Introduction

The wind turbines can be classified as: 1) Horizontal axis wind
turbines (HAWT), and i) Vertical axis wind turbines (VAWT). The
HAWT s fully developed and the size is growing higher. Whereas,
the VAWT Is not developed because of the less efficiency and
vibration issues of big structure. However, it is well known that the
VAWT Is advantages over a HAWT In terms of a cost and the
simplicity (Paraschivoiu 2002). In this PhD project a simple blade
design is incorporated by using the two-element airofoil technology
for a three straight-bladed VAWT. The design considerations of a two
airfoil are given, and its aerodynamic characteristics are obtained by

an experimental method. A new design is called D°A — VAWT and a
test ring Is made to validate the numerical results. A double multiple
stream tube method (DMSTM) and blade element method (BEM) are
used to determine the numerical performance of a proposed

D?A — VAWT.

The objectives of this PhD project are :

1. Improvement of mechanical efficiency and a self-start ability of a
three straight-bladed VAWT.

2. Design a test ring of a proposed D“4A — VAWT for validation of the
numerical results.

3. Implementation of an active blade pitch control mechanism for a
proposed DA — VAWT.

An experimental and a numerical method Is used to design and
develop an innovative three straight-bladed VAWT. A two-element

airfoil blade design is incorporated in a proposed D“4 — VAWT and a
layout of two-element airfoil is shown in Figure 1.
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Figure 1.: S1210 single airfoil (SA) and design of S1210 two-element airfoil (DA)

The various methods used to achieve the objectives of PhD project
are:

1. Experimental:

a. A wind tunnel Is used to obtain the aerodynamic
characteristics of the designed two-element airfoil to validate
numerical results.

b. A test ring Is made to obtain the performance of a proposed
D“A — VAWT.

2. Numerical: A Computational Fluid Dynamic (CFD) tool Is used for
simulation of a 2-dimensional flow over a designed two-element
airfoil.

3. ADMSTM and a BEM Is used to determine the performance of a
proposed D?A — VAWT.

CFD simulation results for a single (SA) and a two-element airfoll
are given in Figure 2.
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Figure 2.: Lift coefficient of a SA and a DA S1210 airfoll.

Performance of a reference VAWT (Huskey et. al. 2009) and a
proposed DA — VAWT is given in Figure 3
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Figure 3. a) Power coefficent and b) Total power output.

: Measurements of a reference wind turbine .

: Numerical results of a reference wind turbine .

— : Numerical results of a proposed D*4 — VAWT.

Conclusion

Two-element airfoil blade design is Incorporated In a proposed

D“A — VAWT to improve the power efficiency and self start ability of
a reference VAWT. In this work only 2D aerodynamic characteristics
of a single and a two-element airfoil are given which are validated by
wind tunnel experiments. It is observed that the mechanical power
efficiency of a three straight-bladed VAWT Is improved to 40%. An
experimental test ring Is made and subsequently the testing will be
carried out to validate the numerical results.

References

Paraschivoiu I., Wind Turbine Design: with Emphasis on Darrieus Concepts.
Polytechnic International Press, ISBN: 978-2-553-00931-0 (2002).

Huskey, A. B. and Jager D., Wind turbine generator system power performance test
report for the Mariah Windspire 1-kw wind turbine, National Renewable Energy
Laboratory, Technical report NREL/TP-500-46192, December (2009).

‘

SEVENTH FRAMEWORK
PROGRAMME

1))
.E
I-

MARIE CURI




