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Executive Summary 

 

For a new helicopter to succeed in today’s and future markets, it must be capable of performing 

multiple missions for a variety of customers.  This aircraft must be able to complete every mission 

efficiently and inexpensively, while also meeting or exceeding all emissions and noise regulations.  This 

new helicopter must also be environmentally friendly.  In order to meet this requirement, new 

technologies must be implemented and closely integrated to create an optimized robust design. The 

Athena Helicopter detailed in this report is an example of such a helicopter.  The Athena incorporates a 

number of innovative and modern technologies and combines them to safely and effectively take full 

advantage of their benefits, while minimizing their cost and environmental impacts.  It is a truly a 

“SMART-COPTER” that exhibits the characteristics necessary for success through its entire lifecycle. 

Throughout the design an Integrated Product and Process Development (IPPD) methodology was 

used for conducting tradeoffs to find optimal solutions.  This approach focused on the heart or “core” of 

the helicopter – the main rotor system, the power generation system, and the control system.  Based on its 

simplicity and unique control characteristics, the Hanson elastic articulated (EA) hub was selected for use.  

The EA’s flex beam design and near 1/rev feathering frequency allow the use of rotating 

electromechanical actuators (EMAs) for primary (cyclic and collective) and Higher Harmonic Control 

(HHC) through Individual Blade Control (IBC).  The HHC provides the Athena with numerous benefits 

in the form of power reduction, vibration reduction, and noise reduction.  The redundant fly-by-wire 

design provides flexibility in flight control augmentation and allows for advanced control 

implementation, including envelope protection and trajectory optimization. 

A new combustor designed for the optimized turboshaft engine reduces emissions and provides 

fuel flexibility for transition to lower emission biofuels.  The engine’s distributed FADEC increases 

safety and reliability while also optimizing fuel consumption based on fuel type and mission profile.  

Between the engine and transmission, a dual speed unit provides the ability to lower the rotor speed 8% to 

reduce noise and power requirements, or to maintain 100% RPM for increased maneuvering ability and/or 

high speed flight.   

At the center of the Athena design is an open control platform (OCP) that provides an open 

system architecture and a common interface for the flight management computer, FADEC engine 

controls, helicopter sensors, Health Usage and Monitoring System (HUMS), RPM variation, flight 

controls and pilot interfaces.  This distributed integration allows for all of the Athena’s advanced 

technologies to be managed and optimized to achieve the best possible performance based on mission 

requirements.  This “Smartness” makes the Athena a truly robust design, capable of minimizing energy 

consumed while adapting to multiple missions without the loss of performance or safety.
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