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Abstract; In order to reduce the computational burden of parameters sensitivity analysis in airliner concep-
tual design and realize the true-time indication of analysis results. a surrogate-model method for compre-
hensive analysis of airliner performance is investigated. Firstly, determine design variables and objective
parameters as well as select suitable multi-dimensional design space. Secondly, the samuple points in design
space are selected with Opt LHD (Optimal Latin hypercube design) method, and are analyzed by an airlin-
er conceptual multidisciplinary analysis code to obtain a series of required objective parameters. A second-
order polynomial response surface is used to construct the surrogate-model to replace the multidisciplinary
analysis code. Finally. various kinds of diagrams are generated using this surrogate-model 1o reflect influ-

ence of conceptual parameters toward objective parameters. An example of parameters sensitivity analvsis
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for a certain airliner conceptual design is used to verify the method. The results show that the surrogate-

model accuracy is very satisfied when sample points are around 15 times number of design parameters, and

the impacts of major design parameters on airliner performance can be depicted simultaneously with tend-

ency chart, surface chart, and Pareto chart.
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Fig.1 Jet airliner conceptual synthesis analysis model
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Fig.2 Creating process of surrogate-model
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Fig.3 Random and optimal latin hypercube design
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Tab.1 Major conceptual parameters of wide-body airliner

SR e
Bl & i K 56 B /m 5.796
HL& B /m 57.28
18 - T fe R #fE ) /RN 302.5
EBIER A 11
BE L 52
HLE T/ m® 362.6
HLI 5% L 12
LI ERIE L 0.18
MLEJE A/ () 35
HLEE P 20 X )& B 0.14

®2 RUISHRERETLHE

Tab.2 Design parameters and data eange

SR I EEREN
HLFE I A1/ m* [326.3,398.9]
JEZ I [10.8, 13.2]
1/4 BLJEWAMA/ (O [31.5, 38.5]
HLFL P 3840 %o J&E B2 [0.126, 0.154]
BB [0.162, 0.198]
T T e R R T /RN [272.3, 332.8]
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Tab.3 Errors of surrogate model

PERETE b AR 2/ %
BRI K 0.019 5
ERigK 0.157 2
A K 0.131°5
ik 37 8 2 0.127 6
Z B BT B 1.070 1
T VG Y 0.074 6
= & 0.015 1
RT3l 0.103 2
BRI 0.253 7
JEE 2 B0 AR 0.101 8
ALK LA 0.212 4
Hikiz B A 0.107 1
PR 2 0.197 8
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Fig.4 Wing area versus MTOW and fuel weight
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