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[1]* ABSTRACT

In 2015, Airbus Helicopters unvelled the secrecy around 1(s Dauphm successor and presented the all new H160 heli-
copter. A special feature imgresn - meerevolutionary fore-aft swept main rotor
blade. This design, aiming ing the blade vortex interaction noise fjgnature and also reducing fast forward

flight power requirements, finds 1ts origins far bac and ONERA formed a joint team to BVl é%% %OI = OlE 0 | E
acoustically optimize a rectangular reference rotor blade. Bdsed on state-of-the-art comprehensive rotor codes and a

50-50 work share, the ERATO rotor blade design was developed, patented worldwide and tested on a rotor test rig

and in the wind tunnel. Airbus Helicopters took up that design, optimized hover and forward flight high lift perfor-

mance and prepared it for serial production, until it finally made it as the Blue Edge™ rotor blade on the H160 heli-

copter. The paper covers the history and technical achievements, wind tunnel test results and flight tests.
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Figure 10. The ONERA-DLR ERATO rotor mounted in Figure 33: Molded structure of the experimental Blue
the SIMA 8 m O closed test section. Edge " blade.

[1] Wall, Berend & Beaumier, Philippe & Pengel, K. & Kessler, Christoph & Head, Rotorcraft & Hirsch, Jean-Francois & Crozier, Pascal & Hirsch, Jeff. (2019). From ERATO
Basic Research to the Blue Edge TM Rotor Blade. .
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[1] Huang Shuilin, Fan Feng, Yuan Mingchuan, et al. Aerodynamic Performance and Aeroacoustic Characteristics of Model Rotor with Anhedral Blade Tip in Hover. Trans.
Nanjing Univ. Aero. Astro., 2018, 35(1): 162-169. DOI: 10.16356/j.1005-1120.2018.01.162. .
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Fig. 6. a) Front view of blade, b) 3D view of blade

NACA 0012 Airfoil AF, 7|&0| 2HE blade EHE &1, & 3712
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Tip angle = Odeg Tip angle = 20deg Tip angle = 45deg

Hub radius: 95mm, Blade length: 500mm, AoA change: 12deg

[1] A. Ahmed Shamol, S. Yaser Ahmed, M. A. Islam Shubho, and T. Rahman, “Design, analysis and fabrication of a fully articulated helicopter main rotor system,” Journal
of Mechanical Engineering, Automation and Control Systems, Vol. 2, No. 1, pp. 54-64, Jun. 2021, https://doi.org/10.21595/jmeacs.2021.21933 2024 CAE project
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1. DegO
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Average element quality: 0.5446
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degO deg20
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[1]*
Table 3. Viscous model: Spalart-Allmaras (Eq. (1))
: : Thrust on plane below
6 | RPM Tip velocity Thrust on blade blades (100 mm) Torque
5 50 3.58 m/s | 0.0522478 |N| I 0.019456 [N] 0.0079284 [N m]

deg02| Reference
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Result 1) Tip0i| 2|8l Thrust Coefficient? 11.8% &4
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Fig. 9 Comparison of SPL among four-bladed rotors
with different blade-tip anhedral angles
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