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Surface Pressure Measurement on a Rotor Blade using
Fast-Responding PSP

Kidong Kim* and Kijjung Kwon**
Agency for Defense Development(ADD)*, Korea Aerospace Research Institute(KARI)**

ABSTRACT

The present study was conducted by using fast-responding PSP technique to measure
the surface pressure on a small-scale rotor blade in hover. Also, the study was performed
to verify the accuracy and investigate its possibility of PSP application for rotor blade
pressure measurement. Pulsed laser which has 532 nm wavelength was used as a light
source. Lifetime measurement technique was applied. Also, the coated paint on a rotor
blade was porous PSP which has faster response time than conventional PSP. The blades
had NACAQ012 airfoils. The length of rotor blade was 340 mm and chord was 40 mm
with rectangular shape 1 set, and 4 sets had several tip sweepback angles. The measured
results qualitatively showed that the upper surface pressure decreases with increasing the
collective pitch angle. Quantitative pressure coefficients of PSP results were higher
approximately 0.4 to 0.7 than the pressure tap data of the NASA experiment.
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Table 1. Rotor Parameters

Blade Airfoil Type NACAQ012

Blade Length (mm) 340

Blade Chord (mm) 40

PSP Painted Length (mm) 120

Rotor Radius (mm) 400

Rotational Speed (RPM) 2080

Tip Speed (m/s) 87

Tip Mach Number 0.2562
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Fig. 6. Painted rotor blades
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data at r/R=0.96 and collective pitch=8°
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