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Abstract

JAXA'’s planned scaled low-boom demonstrator project and its aerodynamic design in conceptual design phase are
introduced. For the demonstration of low sonic-boom design concepts and design technology, this demonstrator named
Silent SuperSonic Technology Demonstrator(S3TD) is designed using JAXA’s computer-based aerodynamic design tools
for low-drag and low-boom configuration. A multidisciplinary design exploration, in which the aerodynamic performance
estimated by an unstructured Euler CFD code, sonic-boom intensity, and structural constraints are taken into account, is
applied to the design of the demonstrator as well as an aerodynamic conceptual design tool based on a low-fidelity panel
method. Several design cycles are conducted through the validation process for mission requirement with many CFD
analyses and wind-tunnel tests.
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Table 2. Geometrical characteristic values of the extreme solutions.

Individual _ Cpgoign  oree[deg] AR Syugiied[w?] NPV /NPY NPV
NDS-A 01300 391 2.02 10.81 m/«x/ 2
NDS-B 03103 6.85 2.86 415 8/24/8
NDS-C 00632 1.76 308 2252 56,/48/56

% Oth shape

¢ v T [eigh ke displacement [m]
% NDsB h
I 0.055 g x mss o e
| 11| o Compromise . "t
i - ° o ol o 8000
} noonl g 0 . 2 M 1200 1<'_! l
' H D B 1600 0.000
§ 09 gty Moo 3
H 02 - 2400 1'>(
§ 08 B 2800 7
3
3200 [}
07 )
06 Vv d X. : 4000 ﬁ ﬂg\@
008 012 0.16 020 024 @
Pressure Drag @ supersonic [m’] < |'E
’ 7 T Wt ke i
AN & e K BRI
b w1 BYCBK
7 oo - 8000 178
& 5 wo R D=3
i 0 oo 4a I IS
oo = DN g
i o wo [
g4 ey — mo = 8 R EN
+ o stape
55 ; ca | D e NN
) o9 % NDSB 3600 e . )
¢ R | =
1

0t shape Compromlse

Table 3. Geometrical characteristic values of the zeroth shape and compromise solution.
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