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Generation and Propagation of Pressure Waves from H-ITA Launch Vehicle at lift-off
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Abstract
The generation and propagation of pressure waves from H-ITA launch vehicle are analyzed numerically.
The Mach wave radiated from a wavy shear-layer of exhaust plumes is revealed to be the dominant noise
source. The Mach wave is reflected by the constructions of the launch-pad, then, propagates to the vehicles,
causing the acoustic loads. It also turns out that the acoustic loads due to the Mach wave shows local

maximum value with the ascent of the launch vehicle.
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Fig. 1: Schematic view of launch-pad for H-ITA.
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Fig. 2: Possible acoustic sources generated by H-IIA
launch vehicle at lift-off.
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Fig. 3: Normalized relative power spectrum for stan-
dard rockets with single nozzle.!!

‘Normalized: relative sound-power-spectrum level

e JODOOOODODODOODODODDOO MLO
O (Fig.lOO)OOODOOOOOOODOOOO
gboooog

e MLOODODODOOOOOD 4mOOOOO0O0ODOO
gooooMLOOOOOODOOOOOOOO

e J00J0O0O LE-TAODSRBODOODOOOCOOOO
oboooooooooogooboo

e JOODOODODOOODO

3 0O0O0oOooooooo

0000000000000 00000O0O00O
000000000000 000O00DoOoOooo
00 10°000000000LESOO0O0OOODO
0000000000000 0D0OOOOoooO
O0OLE-7TAOSRBOO0ODOOOOODOOOODOO
000000000000000

00000000000 10000000000
000000000000 RANSOOOOODOOO
00000000 0000010000000000
000000000 ADLSGSODODODODOODODOD
00000000 ASUMODOOODOOOOOOOO
OOMUSCLODODOD 30000000000000
00000000 0oooooooooddooooo
0000000000000 0DO0ODDoO 20
00000000000 000D000O0O0O0O0no
000000000 (0000)d000O0/00000
0000000000000 0D00O0O0O0OO0nOO
000000000000 00000000000
0oo00o0oooo

Figure 400 00000000000000000
PSTOOO00O0O0D0D00000O0O0O0000O0O0O
00000000000000000000000
(Fig.4(a))DOMLODDODO0O00000 (Fig4(b))
00000000000000000000000
0o0D0000000000000000000
00000000000000000000000
0oooo

(b) ML with holes and flame duct.

Fig. 4: Computational domain.
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(b) Pressure field with
Mach number contour
line.

Fig. 5: Generation of pressure waves for H/D = 16.
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Fig. 6: Propagation of pressure waves.
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(b) H/D=11.

(¢) H/D=16.

(d) H/D=21.

Fig. 7: Comparison of density field.
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Fig. 8: Comparison of pressure field.
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Fig. 9: Comparison of power spectrum. The receiver
in each case is shown in Fig.8 as a black circle.
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