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Effect of the Quiet Spike on Sonic Boom of the Supersonic Airliner

Li Zhanke, Peng Zhongliang, Xu Heliang
(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The Quiet Spike is a telescoping forward fuselage extension that alters the bow shock of the classic N-
wave pressure signature generated by aircraft travelling at supersonic speed. The bow shock is broken up into
sequence of weak shocks to reduce sonic boom. Supersonic airliner of the “shuttle” layout is analyzed. Based on
CFD(Computerized Fluid Dynamics) and waveform parameter method, different geometrical parameters of
multi-segment quiet spikes are studied. The results shows that length of quiet spike can regulate the interference
degree of the shock wave, diameter and vertex angle can decide the initial pressure of the quiet spike, the seg-

ment makes a significant influence on the rising time,
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Fig.1 Sonic boom wave of the supersonic aitliner
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Table 1 Design parameters of “Shuttle”layout supersonic airliner
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11 886 5.6 1.41 16 39 2.3 2.1 15.3 142
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Fig.2 Digital model of “Shuttle” layout supersonic airliner
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Table 2 Design parameters of the quiet spike

TR OBEERE/m &% d/m a/ ()
1 7 1 0.8 10
2 9 1 0.8 10
3 11 1 0.8 10
4 13 1 0.8 10
5 15 1 0.8 10
6 13 1 0.8 20
7 13 1 0.8 30
8 13 1 0.6 10
9 13 1 0.7 10
10 13 1 0.9 10
11 13 1 1.0 10
12 6-+11 2 0.4+0.8 10+10
13 4+5+11 3 0.240.4+0.8 10+10+10
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Fig.3 Waveform parameter method

KFHRS B LR B, 7 A FE 365
iE. HERARMEIE 4 R, “YLEER AR
B 5 B, BRGS0 4L R #g 5 3 45+ 4k R A% A
ZaMBEMEITE, e ASHARBITENR
R E ARG Mk R AR X 5T % 51T A8 DL S R
TR FRIEGHEHTW . B FEARERLED
THAEEE F104 M, 8 L5 HX A BB
E. 5 BmEEEHL 1.4 Ma; B, KGR
¥WETHKE. HEBIANTHFBRMES F104
LR AT IR BB Y LR B AN B 6 BT, T LLE i3t
Bk EARITEEEER.

H4 THEME
Fig.4 Computational grid

B 5 XTERE M CHLRE P&

Fig.5 Symmetry surface and aircraft surface grid
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Fig.6 Sonic boom comparion between

calculation value and flight test
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Fig. 7 Far field sonic boom level of basic model
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Fig.8 Pressure distribution of basic model near field
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Fig.9 Comparison of the rise time
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Fig. 10 Comparison of initial pressure
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Fig.11 Comparison of maximum over pressure
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Fig.12 Comparison of far field sonic boom

level of three models
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Fig. 13 Comparison of near field pressure of three models
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Fig. 14 Comparison of initial pressure
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Fig. 15 Comparison of initial pressure
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Fig.16 Comparison of maximum over pressure
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Table 3 Results comparison between “shuttle”

aircraft and different segment quiet spikes
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HABR 30. 26 — 30. 26 —
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