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Table 1 Parameters of F function and the sonic boom over

[+
&
pressure and available volume 3
Variable Type 1 Type 2 Type 3 Type 4
Si 0 0.000 3 —0.000 3 0
S, 0 0.000 25 —0.000 25 0
S; . 5 —0. 5 =50 p ; ; ‘ p
’ 0 0-00025 =0.00025 0 0 0.05 0.10 0.15 0.20
Vi 8.0 8.0 8.0 2.0 Time/s
max/ P 35.21 42.39 39. 61 28.79 oo
Bpn/ P B4 MR
Available volume/m® 164.17 159. 39 181. 23 174. 91 Fig. 4 Ground sonic boom signals
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O\
Hybrid Optimization Approach\Res)éa'lfch for Low Sonic
Boom Supersonic Aircraft CRBf' ration

NtV
1 " AW 4
FENG Xiaogiang, SONG Bifeng * &tznanke, SANG Jianhua
School of Aeronautics . Northwes{te?n‘ lytechnical University, Xi’an 710072, China {\‘}}'
Abstract. High fidelity son@%gomcprediction and low sonic boom design methods a bs}y'fechnologies of next generation
supersonic aircraft. By cothi‘ﬁg a modified SGD (Seebass-George-Darden) meth(;ay é"high fidelity sonic boom prediction
method and a Pareto genetic algorithm, a hybrid optimizing approach is dev?@%d.‘ The parameters of the SGD method are
optimized and an equivalent area distribution with a lower sonic booq1 ov@)pfe’s’sure and large available volume can be ob-
tained. By using the optimized equivalent area distribution, a low boomMgyout can be designed. A low sonic boom configura-
tion mixed optimizing environment is developed, which integrate$ &;}igboom analysis, perceived loudness analysis. availa-
ble volume calculation and equivalent area distribution ge raftig?'The low sonic boom configuration mixed optimizing envi-
ronment can be used in the conceptual design phaseé, %%pﬁr;ized layout is a joint wing configuration with a blunt nose. The
sonic boom overpressure decreases by 14.51% “and, the available volume increases nearly 15.08% . Due to the different
strengths of the after shock wave, the rela\ti(\n@ﬁib b‘etween the PLdB and roll angle is complex. The after shock of the sonic
boom should be optimized in future woﬁi{{‘&r’ iﬁggting PLdB.
4

Key words: supersonic aircraft; computation aeroacoustics; aerodynamic configuration; multi-objective; inverse design;

shock wave; sonic boom
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