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ABSTRACT

The rotor blade of helicopter is the core component determining helicopter performance
and requiring low noise and low vibration because the blade becomes the major source of
noise during flight. The performance analysis of candidates rotor blades is very critical
because LCH(Light Civil Helicopter) will be developed parallel with LAH(Light Armed
Helicopter) as an international upgrade program based on the existing platform of foreign
civil helicopter. This research was aimed to recognize the performance of the candidates
rotor blades compared with the newly developed foreign rotor blades and to investigate
the feasibility about developing korea unique shape rotor blades by analysis the rotor
performance and noise. The result of this research can be used for the target performance
index during negotiation with foreign helicopter company and developing korea unique
shape rotor blades.
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Fig. 1. Wind Tunnel Test of NRSB (2004)

Fig. 2. Demonstration Flight of Blue—-Edge
Blade (2007)
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Fig. 4. Demonstration Flight of BERP4 (2007)
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Table 1. AS365N3 Main Rotor Spec.
Parameter Value
Hingeless
Hub Type Composite Hub
Rotor diameter, m 11.94
Blade length, m 5.275
Blade chord, m 0.385(0.405)
Blade weight, kg 423
Number of blades 4
Solidity 0.0822
Theoretical twist, deg -10
Shaft tilt angle, deg. 4
Nominal speed, rpm 350
Direction of rotation Clockwise
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Fig. 5. AS365N3 Main Rotor Blade

Table 2. S76C++ Main Rotor Spec.

Parameter Value
Hub Articulated Hub

Rotor diameter, m 13.41
Blade length, m 6.1
Blade chord, m 0.39
Number of blades 4

Solidity 0.0748
Theoretical twist, deg -10
Shaft tilt angle, deg. 5
Nominal speed, rpm 293

Direction of rotation Anti—clockwise
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Fig. 6. S76C++ Main Rotor Blade
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Table 3. Bell430 Main Rotor Spec.

Parameter Value
Hub Bearingless

Rotor diameter, m 12.8
Blade chord, m 0.36
Number of blades 4

Solidity 0.0718
Shaft tilt angle, deg. 5
Nominal speed, rpm 348

Direction of rotation Anti—clockwise
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- Analysis and correlation of the test data
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from an advanced technology rotor system
(NASA-CR-3714) [7]

- Helicopter Rotor Blade Design for Minimum
Vibration (NASA-CR-3825) [10]

Fig. 7. AS365N3 CAMRAD-II Modelling
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Fig. 8. S76 CAMRAD-II Modelling

- Analysis of Open Loop Higher Harmonic
Control at High Airspeeds on a Modern
Four-Bladed Articulated Rotor (NASA-TM-
103876) [8]
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- Aerodynamic Design of the Sikorsky S-76
SPIRIT Helicopter (Evan A. Fradenburgh,
Journal of AHS, July 1979) [6]

- Aerodynamic Characteristics of SC1095 and
5C1094 R8 Airfoils (NASA-TP-2003-212265)
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Table 5. Analysis Conditions of S76_x

and AS365
S76_Xx AS365
Airfoil DB XFoil XFoil
Temp.
/Altitude ISA, Sea levl ISA, Sea levl
Fuselage _ 2 _ 2
Drag [7] F=1.136m F=1.136m
I\/Ioda_l 10 mode 10 mode
Analysis
Wake Model Free Wake Free Wake
Dvnamic Stall Leishman Leishman
y -Beddoes -Beddoes
=g 576_x Tota! Power
w576 _x Induced Power
== S76_x Profile Power
=—@— S75_x Parasite Power
<« <+« AS365_Total Power
- @+ AS365_induced Power
««oli++ AS365_Profile Power
«« @+ AS365_Parasite Power
0.005
0.004
0.003 T
° s
& |
0.002
0 4
01

0.2 025 03 B35

0.15
Advance Ratio, i

Fig. 13. Forward Flight Performance
(S76_x vs. AS365)
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Table 6. Analysis Conditions of S76 and

NRSB
S76 NRSB
Airfoil DB Exp. MSES
Fuselage B 2 3 2
Drag (7] F=1.136m F=1.136m
Elastic Mode 8 mode 8 mode
Wake Model Free Wake Free Wake
Dynamic Stall N/A N/A
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Fig. 14. Forward Flight Performance
(S76 vs. NRSB)
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