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Aerodynamic Characteristics of H. A. W. T. by Using Aerofoils of NACA44xx, L.S04xx, and
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ABSTRACT

The Aerodynamic performance characteristics of a horizontal axis wind turbine (HAWT) using by NACA44xx, LS04xx, and
NACAG64-415 aerofoils were investigated theoretically by an analysis involving a combination of momentum, energy, and blade
element theory by means of the strip element method, based on the detail date of C;, Cp characteristics of the employed blades
analyzed by the soft of Java Foil, and experimentally by the use of a subscale model. The characteristics of HAWT employed
NACA44xx, LS04xx and NACA64-415 aerofoil blades for the different types of the blades such as blade dia.D and number N,
chord length 1, twist pitch angle 6, and for large scale units are discussed and cleared by reference to the power, torque and
thrust coefficient , C;,Cy.Cr, and the tip speed ratio 1 from the point of view of the optimum design and controlling.
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Fig. 1  Static Pressure and Velocity in Stream Tube
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Fig. 2 Streamtube model of HAWT.
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Fig.3 Employed Aerofoils Configuration
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Fig.4 Ci Characteristics of 3 Type of Aerofoils
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Fig.6 Dimensions and Symbol of Blade
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Fig.8 Kinetic Energy and Drag Dissipation for 3

Type of Blades at Constant /*z (Vw=4.5[m/s]
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Fig. 7 Kinetic Energy and Drag Dissipation for 2,3,
4,5 NACA4415 Blades at Constant Iz (Vw=4.5[m/s])
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Fig.10 Experimental Verification for NACALS0417
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Fig.11 Aerodynamic Characteristics Cp,Cq,Ct of LS04
17 Blade depend on Tip Angle Bip at Vw=4.5m/s
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Fig 12 Aerodynamic Characteristics Cp,Cq,Ct of NAC
AB4-415 Blade depend on Tip Angle Btp at Vw=4.56m/s
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Fig.13 Aerodynamic Characteristics Cp,Cq,Ct of 3
Type of Blades for Large Scale at Vw=9.0 m/s
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