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ABSTRACT

This paper is the study on the establishment of design model to improve design efficiency
using modified weight estimation equation on the initial design stage for development of a
helicopter. The methodology to extract coefficients of the weight estimation equation was
proposed through the influence investigation for the weight of components and the
parameter study and sensitivity analysis for design variables such as the rotor disk loading,
the number of blade and the aspect ratio of blade were also performed. As a result of
study, the relation of parameters and degree of sensitivity of parameters on helicopter design
are considerable points for optimization of helicopter characteristics, and it is necessary for
designer to consider the complex relation of main parameters.
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Fig. 1. Process Flow for a Initial Design Model
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Table 2. Design Results, Sizing

B(,I\gg)e Radus | Chord R%?é’ég Aect | oy
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4 | 215 | 121 |[3m475] 18 | 007t
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3 | 42| 052 [1e0085| 8 | 010

Table 3. Design Results, Weight (/bs)
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Table 4. Redesign Results, Sizing

Radlus | Cherd Ré’éité%g Solidity
(rorm)
Main Rotor
origin 215 1.21 304.75 0.071
reaesign 21.2 1.18 309.99 0.071
error(%) | —1.40 -2.48 1.72 0
Tall Rotor
origin 4.20 0.52 1600.85 0.1
reaesign 413 0.52 1628.35 0.11
error(%) | -1.67 0 1.72 0
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Fig. 14. Influence of Disk Loading, Number
of Blades(Nb), and Aspect Ratio(AR)
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