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ABSTRACT

In this study, a robust aerospace system design process for the aerospace system is
developed by considering the uncertainties of user requirements, manufacturing errors,
and operational environment variation. User requirements are analyzed and quantified by
decision making models and system engineering methods to select alternative concepts
which satisfies the various requirements. Robust design and optimization method is
applied to derive the robust solution of the selected system. First, a variance of objective
function is calculated, and a mean value and a variance of target value are determined
by the deterministic design optimization results of the system. A robust optimum design
formulation is then needed to derive the robust solution that minimizes the variance of
the response and moves the mean values to the target value. It is applied to Very Light
Jet (VL]) aircraft to which much attention is paid recently in civil aerospace market.
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¥ 6. Tentative Design Solution

Parameters Elll9 Base | Alt. 2| Alt. 6
Lower | Upper
Aspect Ratio 7.0 90 | 899|898 | 50

Sweep Back Angle| -1.0 | 9.0 | 6.34 | 4.21 0.3

Taper Ratio 0.3 0.5 | 0.30 | 0.31 4.0
AR of HT 4.0 6.0 | 407 | 408 | 1.32
AR of VT 1.2 16 | 1.32 | 1.25 | 0.60
TR of HT 0.4 0.6 06 | 059 | 053
TR of VT 0.4 06 | 058 | 0.44 | 0.44

Noise Factor
Cruising Speed 04 06 | 043 | 043 | 043
Cruising Altitude | 32000 | 38000 | 37983 | 35997 | 37798

OQutput

Range 1890.0|2047.4|2046.9

App. Speed 100.3 | 101.1 | 100.2
Take-off Field Length 2970.1|3401.2| 2969.3
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Min Z=(Mean Value £8)+(Variance £%)  (6)

¥ 7. 25 A3 v
Sl HEA o | Zb i = A
S | g !
Aspect Ratio 8.542 6.747
Sweep Back 058 0575
Angle
Taper Ratio 0.18 0.18
TR of HT 0.774 0.6
Mean Value 1,781.22 1,824.76 2.44%
Variance 2,174.04 51.97 97.61%
Probability 35.34% 100% 64.66%
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