Accepted Manuscript =

Renewable Energy

AN INTERNATIONAL JOURNAL

An experimental and numerical investigation on the power performance of 150kW
horizontal axis wind turbine

Yan-Ting Lin, Pao-Hsiung Chiu, Chin-Cheng Huang

PII: S0960-1481(17)30457-3

DOI: 10.1016/j.renene.2017.05.065
Reference: RENE 8832

To appear in: Renewable Energy

Received Date: 05 January 2017

Revised Date: 18 May 2017

Accepted Date: 21 May 2017

Please cite this article as: Yan-Ting Lin, Pao-Hsiung Chiu, Chin-Cheng Huang, An experimental
and numerical investigation on the power performance of 150kW horizontal axis wind turbine,
Renewable Energy (2017), doi: 10.1016/j.renene.2017.05.065

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.




OCooNOOTUPW N B

N N NN NNDNDNRR R B R B R B R
N o o B WON PP O OO N O B WN R O

N
[0}

w W W W W W W W w w N
O 00 N O Ul p W N P OO

An experimental and numerical investigation on the power
performance of 150kW horizontal axis wind turbine
Yan-Ting Lin!, Pao-Hsiung Chiu?, Chin-Cheng Huang!

Mechanical and Systems Engineering Program, Institute of Nuclear Energy Research
yantinglin@iner.gov.tw
2Institute of High Performance Computing, Agency for Science, Technology and Research
(A*STAR)
chiuph@ihpc.a-star.edu.sg

Abstract

In this paper, the computational fluid dynamics (CFD) based blade
design simulations is performed to study the 150 kW horizontal axis wind
turbine. Reynolds-averaged Navier—Stokes equations and RNG k-¢
turbulence model are applied for computational fluid dynamics (CFD)
simulations to predict turbulent flow. The predicted results show that
under the 12 m/s rated wind speed, the output power are 180 kW, 82 kW
and 56 kW on the pitch angle of 5, 15 and 30 degrees, respectively. The
maximum aerodynamic performance of 0.42 can be achieved on the pitch
angle of 5 with TSR of 3.6. In order to validate the design, output of torque
and power performance of the wind turbine under various wind speed have
been measured. The comparisons demonstrate the reasonable agreements
between experimental and numerical data under the pitch angle of 5
degrees and 6-10m/s wind speed.
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1. Introduction

Wind energy is a one of renewable sources and can be captured by
turbines, which convert aerodynamic power into mechanical energy that is
then converted to electricity via electrical generator. The horizontal-axis
wind turbine (HAWT) has been widely implemented for commercial
application [1] due to its high efficiency compared to vertical axis and other
types of wind turbines. In general, the efficiency of wind turbine system is
directly related to electrical generator, power inverter, manipulate
strategy and blade geometry. Therefore, for development of more reliable
and energy conversion efficiency, accurately predicting aerodynamic
phenomena is significant, because it determines annual energy production
(AEP) and affects the loads of main shaft, gear box, blade structure etc.
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