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Abstract

In this study, a small-scaled test system for a tip jet rotor was developed to contribute to the research on
unmanned compound rotorcraft. The performance and dynamic characteristics of the tip jet rotor were
investigated using the test system. The diameter of the tip jet rotor was set to 2m in consideration of the
size of the test site and the pneumatic supply capacity of the. The rotating speed of the rotor was controlled
by the pressure of the compressed air. The thrust and forces during the rotor rotation were measured using a
load measuring device. A hydraulic actuator was installed for the dynamic test and full-bridge strain gages
were attached to the root of each blade to measure the flap, lag, and torsion-wise responses generated when
the rotor is excited by the actuator. The performance and dynamic characteristic tests were conducted at
various rotor speeds and blade pitches. In order to check the validity of the test results, the results were also
compared with the CAMRAD II analysis.
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Table 1 Tip Jet Rotor Design Parameters

Property Value

Rotor Diameter (m) 2.286

Number of blades 2

Blade chord (mm) 100
Airfoil section profile NACAO0018

Blade twist (deg) -8.0

Solidity 0.056

Rotor speed (RPM) 1000.0

Max. Tip Mach No. 0.35

Collective pitch range (deg) -4.0 ~ 12.0
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- Pressure & Temperature

- Flow Rate of Supply Air

- Blade Pressure & Temperature
- Rotor Speed

- Rotor Exciter Frequency

- Bearing Temperature
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Fig. 1 Small-scaled Tip Jet Rotor Configuration

- Shaft Vibration (Ax, Ay)

- Blade Flap/Lag/Torsion

- Hub Bending Moment

- Applied Cyclic/Collective Pitch Angle

- Actual Blade Pitch Angle
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Table 2 Comparisions of Hover Performance
According to Collective Pitch and Chord

Length
Collective Flame Poxyer
(Deg.) of. Required
Merit (kW)
Baseline
(NACAO0015, 9.186 0.517 | 2541
C=63.54mm)
Case 1
(NACAO0015, 8.727 0.507 | 25.87
C=75mm)
Case 2
(NACAO0018, 9.212 0.484 | 27.12
c=75mm)
Case 3
(NACAO0018, 9.300 0.506 | 25.93
c=75mm, 8° twist)
Case 4
(NACAO0018, 8.932 0.498 | 26.36
c=85mm, 8° twist)
Case 5 (Final)
(NACAO0018, 8.513 0.482 | 27.23
¢=100mm, 8° twist)

Table 3 Applied Materials for Tip Jet Blade

Parts Materials Remarks
Spar CFRP, UD 65-TT
Skin CFRP, Fabric CPF3327/M.370
Foam | ROHACELL FOAM 70IG-F
Pipe Stainless Steel Sus304

Fig. 2 Tip Jet Blade Design

Fig. 3 Manufactured Tip Jet Blades
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Fig. 5 Small-scaled Tip Jet Test Aparatus
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