
Accepted Manuscript

The Effects of Blade Pitch Angle on the Performance of Small-scale Wind Turbine 
in Urban Environments

P.A. Costa Rocha, J.W. Carneiro de Araujo, R.J. Pontes Lima, M.E. Vieira da 
Silva, D. Albiero, C.F. de Andrade, F.O.M. Carneiro

PII: S0360-5442(18)30114-2

DOI: 10.1016/j.energy.2018.01.096

Reference: EGY 12208

To appear in: Energy

Received Date: 05 September 2017

Revised Date: 05 January 2018

Accepted Date: 19 January 2018

Please cite this article as: P.A. Costa Rocha, J.W. Carneiro de Araujo, R.J. Pontes Lima, M.E. 
Vieira da Silva, D. Albiero, C.F. de Andrade, F.O.M. Carneiro, The Effects of Blade Pitch Angle on 
the Performance of Small-scale Wind Turbine in Urban Environments,  (2018), doi: 10.1016Energy
/j.energy.2018.01.096

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to 
our customers we are providing this early version of the manuscript. The manuscript will undergo 
copyediting, typesetting, and review of the resulting proof before it is published in its final form. 
Please note that during the production process errors may be discovered which could affect the 
content, and all legal disclaimers that apply to the journal pertain.



ACCEPTED MANUSCRIPT

1

1 The Effects of Blade Pitch Angle on the Performance of Small-

2 scale Wind Turbine in Urban Environments

3 P. A. Costa Rocha1, J. W. Carneiro de Araujo1, R. J. Pontes Lima1, M. E. Vieira da Silva1, 

4 D. Albiero1, C. F. de Andrade1, F. O. M. Carneiro2

5 1Solar Energy and Natural Gas Laboratory, Campus do Pici, Bl. 718, 60455-760, Fortaleza-CE, 

6 Brazil, paulo.rocha@ufc.br, tel/fax: 55-85-33669881

7 2University for International Integration of the Afro-Brazilian Lusophony, Palmares Academic 

8 Unit, Rodovia CE 060 – Km 51 – Acarape – CE – Brazil

9 Abstract

10 Due to the growing importance of wind power as a clean and renewable energy 

11 source, the use of small-scale wind turbines in urban environments has increased 

12 lately. The blade pitch control is an effective method to improve theaerodynamic 

13 response of a wind turbine, usually applied to large-scale wind turbines. This study 

14 presents the effects of varied blade pitch on the aerodynamic performance of a 

15 small-size wind turbine. The blades were sketched out according to the Blade 

16 Element Moment (BEM) theory, applying the aerodynamic profile NREL-S809 and 

17 designed for a tip speed ratio of eight. To analyze the influence of the blade pitch 

18 angle on the energy conversion, a comparative study was carried out varying the 

19 pitch angle to five different values. Using the analysis of variance (ANOVA), it was 

20 possible to demonstrate that blade pitch control could be an effective method also 

21 for small-sized wind turbines. A performance chart from the results of blade pitch 

22 experiments shows that the power coefficient varies significantly when the angle 

23 changes. As conclusion, it is highlighted that an enhanced behavior could be 

24 attained by the use of a pitch angle controller resulting in a better recovery of the 

25 energy available in the wind.
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