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Pressure Distribution on Rotating Blade of Field Horizontal Axis Wind
Turbine in Yawed Condition

Takao MAEDA* and Hideyuki KAWABUCHI

* Department of Mechanical Engineering, Mie University,
1515 Kamihama-cho, Tsu-shi, Mie, 514-8507 Japan

This paper shows the pressure distribution at 509 radial section on a rotor blade of 10 m-
diameter wind turbine in yawed operation. The pressure sensors were mounted on the blabe, and the
local inflow angle and local dynamic pressure were measured with the use of five hole Pitot tubes at
1 chord length upwind of the blade leading edge. With the use of measured pressure distribution on
the blade, the blade performances were calculated on the basis of the blade coordinate. As results

-of the measurements, the normal force coefficient in yawed condition decreases compared to those for
non-yawed condition. Even if local angle of attack and the relative inflow velocity are the same
condition, pressure distribution shows differences due to local slip angle. The tuffs flow-visualization
on the rotating blade was carried out by setting the video camera on the rotating system. By the
observation of tuffs behavior, the reduction of normal force coefficient is mainly caused by the
separation.

Key Words: Fluid Mechinery, Wind Mill, Blade, Pressure Distribution, Stall, Unsteady Flow, Yaw
Effects
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Fig.4 Position of pressure taps on measurement sec-

tion
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Fig.5 Measurement system
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Table 1 Experimental condition (Inside of parentheses are BIN averaged value for every rotor rotation)

Yaw Angle @ [deg]
—45 0 45
. 02~114 01~12.1 01~134
Wind Specd U [ms] (54~61) (51~54) (53~55)
nflow Vel Vol 118~341 132~318 56~381
P "“‘dEdge [ n,/slm""‘g (179~259) @29~234) (134~256)
Revnokds Number Re 24X10°~7.1X10° 27X10°~6.6X10° 12X10°~79X10°
eyne (BIXI0°~57X10%) (0X10°~51%10°) @OX10°~56X10°9)
. 26~74 26~74 26~74
Pitch Angle §' [deg] 49~51) (51~53) @6~47)
. . 18~849 18~263.1 13~1408
Section Speed Ratior /U (39~50) 46~49) 44~46)
Rotation Number 865 2069 2885
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Fig. 13 Pressure distribution at @=5.5 degrees at ¥'=
270 degrees in several yawed conditions
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Fig.14 Pressure distribution with standard deviation
at @=6.7 degrees at ¥ =48 degrees in @=—45
degrees
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