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Table 4 Table of technical parameters and performance
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Table 5 Table of simulation outputs for optimized
results of tasks
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Table 6 Table of technical parameters and performance
parameters optimized for helicopter

RO T8 AelE
e N kg 5041
HHEI 0.48
WIS/ (m/s) 229
BARSE
Bl 0.67
SRR St L 0.18
FEIH/ (kg/(KW-h)) 0.27
it R A kg 5041
B R R HE/ (km/h) 325
IR/ (km/h) 251
FRIET2/ (m/s) 14.48
TR km 696
A /h 3.47
FRE R 1 /m 4000
TR L /m 3800
ST /m 4500
TR HEEFEI A/ (kg/h) 1143.34
BAFFE A/ (kg/h) 905.52
IR €T kg 15132

R7 BFNMAERESHERBRET
Table 7 Table of simulation outputs for optimized results
of tasks for helicopter

ZHUT 55 F 8
1E45 BFERT/h 2.43
155 TR km 650
55 FH U/ (km/h) 258
155 BN /kg 2782.47
L5440k 0.74
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An Optimization Method of Capability Requirement Indicators for Tiltrotor
Aircraft Based on Task Effectiveness Evaluation

Wang Gaofeng', Zhang Guanglin', He Zhenya?
1. Aviation Industry Development Research Center of China, Beijing 100029, China

2. Chinese Aeronautical Establishment, Beijing 100029, China

Abstract: Civil high-speed tiltrotor aircraft represented by tiltrotors lacks data and references, and it is difficult to
accurately extract requirements from the market and optimize indicators in the preliminary design stage. In this paper,
a capability requirement index optimization model for tiltrotor aircraft based on K-Means algorithm and particle swarm
optimization algorithm is developed. A performance estimation model for tiltrotor aircraft is established, with technical
parameters such as aspect ratio and blade tip speed as inputs and performance parameters such as maximum speed
and maximum hover altitude as outputs. Based on this model, a capability requirement index optimization algorithm is
developed, which can organize the capability requirement index with task demands or task profile sets as input,
generate task clusters based on optimal classification. Within each task cluster, ability requirement optimization is
conducted by task efficiency simulation, and the optimized and feasible tiltrotor aircraft performance and technical
index are output, completing the transformation and optimization of the capability requirements indicators, and
providing support for tiltrotor development.

Key Words: tiltrotor aircraft; capability requirements; multi-objective optimization; particle swarm optimization
algorithm

Received: 2023-05-11; Revised: 2023-07-12; Accepted: 2023-08-10



