Journal of Industrial Technology, Kangwon Natl. Univ., Korea, No. 37:1 (2017) 37~40 ISSN 1229-9588

AL = = L —_ = = —_ =
SN= o8 ZaEy M5 SAS I3 2E Hab HMol o3 oF
2zEe, ARer, welsr Az

A Study on the Improvement of the Rotor Shape for Improving Performance of Small Wind
Turbine with Vertical Axis

C. J. Kim?, J. U. Kim*, L. S. Paek®, C. J. Kim®

* JEnergy Co, (24341) Gangwon-do Chuncheon Gangwon National University Road 1 Bodeumgwan No. 1003
b Division of Advanced Mechanical Engineering, Kangwon National University, (24341) Gangwon-do Chuncheon
Gangwon National University Road 1
¢ Department of Advanced Mechanical Engineering, Kangwon National University, (24341) Gangwon-do Chuncheon
Gangwon National University Road 1

Received 15 June 2017; Revised 23 August 2017; Accepted 24 August 2017

Abstract

This study was carried out to improve the performance of a vertical-axis micro wind turbine. It is unique in that
it has two identical generators on both sides of the main shaft. Also it has a C shape frame to fix the generators
and the main shaft firmly and to provide a connection to a tower.

Performance analysis of the wind turbine rotor was performed using Qblade, which is an analysis program for vertical
axis wind turbines and freeware. Based on the analysis results, the blade airfoil, the chord length, and the rotor size
were modified to improve the performance of the rotor. The modification was found to increase the performance of
the wind turbine and to reach the targeted rated power.
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Fig. 1 Wind Turbine Design
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Table 1 Technical Specification

Rated Power 30W

Rated Wind Speed 10m/s
Cut-in Wind Speed 3m/s
Cut-out Wind Speed 15m/s

Blade Length 0.52m
Chord Length 0.078m
Rotor Diameter 0.52m

Blade Spes Aluminum ally
Battery Capacity 2pcs 7AH/12VDC
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Fig. 2 Original Rotor Power Curve
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Fig. 4 NACA0018 Rotor Power Curve
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Table 2 Wind Turbine Elements

Original Rotor

Modified Rotor

Blade Length 0.52m

Blade Length 0.52m ~ 0.7m

Chord Length 0.078m

Chord Length 0.078m ~ 0.lm

Rotor Diameter 0.52m

Rotor Diameter 0.52m ~ 0.7m
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Fig. 5 Modified Rotor Power Curve
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