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Development and Verification of Small-Scale Rotor Hover

Performance Test-stand

Byoung-Eon Lee*, Jin-Woo Seo*, Young-Seop Byun*, Jeong Kim**,
Kwanjung Yee** and Beom-Soo Kang**

ABSTRACT

This paper presents the work being carried out in order to deduce hover
performance of a small-scale single rotor blade as a preliminary study of a small
coaxial rotor helicopter development. As an initial research, a test stand capable of
measuring thrust and torque of a small-scale rotor blade in hover state was
constructed and fabricated. The test stand consists of three parts; a rotating device, a
load measuring sensor and a data acquisition system. Thrust and torque were
measured with varying collective pitch angle at fixed RPM. Through this research,
hover performance tests were conducted for a small-scale single rotor blade operating
in low Reynolds number (Re =3x10%), as well as for verifying the test stand itself for
acquiring hover performance.
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(c) Load Measuring Sensor

Fig. 1. Test Equipment

: Semi Articulated Hub

: Driving Motors (2EA)

: Collective Pitch Link (4EA)

: Swash-Plate (Rotate)

: Swash-Plate (Non-rotate)

: ESC(Electronic Speed Controller) (2EA)
: Servo Actuator (2EA)
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Fig. 2. Rotor Hub and Driving Device
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Fig. 4. Rotor Hub Model Mounted for Test
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Table 1. Specification of Rotor Blades
Parameter Unit Specification
Airfoil N/A NACA 0015
Diameter mm 1260 1400 1580 1620
Weight g 108 113 234 180
Root-cut mm 170(0.270R) 170(0.243R) 205(0.263R) 205(0.253R)
Chord length mm 50 50 59 59
Aspect Ratio N/A 10.6 12 1.7 12
Twist angle deg 0 0 0 0
Taper N/A 1 1 1 1
Solidity N/A 0.0505 0.0455 0.0475 0.0464
0,05
0.04-
o 0,03
g
5 0.0

Frequency (Hz)

B 1012 14 16 1820 & 24 &% 28 30

Fig. 8. FFT Analysis of Rotor Test Stand
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