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Design of Whid Tower Test Facility for Helicopter Rotor System

Seungbum Kim, Keunwoong Song, Heeju Choi, Eunjong Kim, Byungkwan Park

Key Words:

Design, Helicopter, Rotor, Test Facility, Whirl Tower Test

Abstract

The helicopter rotor system generates lift, thrust, maneuvering force and moment to the helicopter
with the torque and pitch control force transferred from the main rotor hub/control. And the tail rotor
system generates the thrust for yaw axis control of the helicopter with the torque and pitch control

force transferred from the tail rotor hub/control.

Ground whirl test shall be performed to verify the compliance of requirement performance test and

dynamic test of rotor blade and hub/control.

This paper describes a design of whirl tower test facility for helicopter rotor system test and
evaluation. Design results are summarized and compared with design requirements.
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Table 2 =7 3]HAF AH] FoAS
e _ .
e | o0 e F 8k}
) -Rotor Diameter @ 2m
Functional -Froude & Mach Scaled

Test
Rotor Speed |-Max. 2,100 rpm

- ~Motor Type : Electrical
Driving Motor | A 1ot hp(S0npK2)

-Default : Articulate Hub
Extension

- Hingeless Hub
- Bearingless Hub

—Aeroelastic Stability Test
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Resonance Test
—-Performance Test
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- rotational encoder

- LVDTs for actuator stroke movement

- blade out-of-plane and in-plane bending and torsion

- blade pitch angle sensors

- pitch link load sensors

- rotor rotational speed sensor

- rotor azimuth index sensor

- rotor shaft speed sensor

- shaft attitude sensors

- zero-bubble level sensor

- Rotor balance (2 components rotor load)

- Torgue-meter

- Atmospheric data
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