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Our Multidisciplinary Design Optimization (MDO) framework 
efficiently generates a preliminary design for a hydrogen fuel-cell-
powered compound helicopter with a focus on maximizing loiter 
endurance.

By structuring the process into five coordinated modules with 
minimal feedback loops, the framework expands design flexibility, 
reduces computational cost, and quickly identifies endurance-
optimized configurations within defined constraints.
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Main Rotor Blade Performance

FM 0.7661

𝑪𝒑,𝒄𝒓𝒖𝒊𝒔𝒆 0.0003977

𝑽𝑰 0.02231

𝑩𝒍𝒂𝒅𝒆 𝑴𝒂𝒔𝒔 24.92 kg



Hover
Flap : 1.13/rev 
Lag :   0.81/rev

Loiter
Flap : 1.15/rev 
Lag :  0.95/rev

Aerodynamically Efficient and Manufacturable Rotor Blade Design

𝑨𝒊𝒓𝒇𝒐𝒊𝒍 𝟏
𝒕/𝒄 : 16.0%

𝑨𝒊𝒓𝒇𝒐𝒊𝒍 𝟐
𝒕/𝒄 : 9.5%

Loiter Hover
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Robust and Simple 
Hingeless Hub System

Compact and Efficient 
Transmission System
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𝑼𝒇𝒐𝒓𝒘𝒂𝒓𝒅 = 𝟗𝒎/𝒔

𝑼𝒇𝒐𝒓𝒘𝒂𝒓𝒅 = 𝟏𝟖𝒎/𝒔
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• °

𝑼𝒇𝒐𝒓𝒘𝒂𝒓𝒅 = 𝑼𝒄𝒓𝒖𝒊𝒔𝒆
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1.01 m

1.23 m
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