ISSN 1349-1113
JAXA-RR-09-008

FHMZMARFEEERARTERS

JAXA Research and Development Report

2 RIUHBIN—REICLZEESARY
LIEFERICEET 2R

= F &H EM ML BH— B4 T FU RS,
oE B B EXK, ENAKN-AHUI,
Z &—, & £8

2010 3 A

FHEMZR AR

Japan Aerospace Exploration Agency

This document is provided by JAXA.



ﬁ% g ................................................................................................................................. 1
1. Li L y) L: ........................................................................................................................... 2
. T/ IS eeee e 3
2.1 ﬁﬂ%%% ..................................................................................................................... 3
2.0 PEEIBIRIT X 2 ZEELOI B wovveoveomeerseose et 3
23 \:/ A 7— N ﬁ*%it ............................................................................................................ 4
B FEHBTE MBI - veoveeeeer oo e 4
31 BRI L 2 URTCIRITIE T5IL veoveereersesseonsess ettt 4
32 2WIEWBMIZL DA 2 ¥ 8 2 ABEFLLAEOMEES cveeveereeereieee e 5
33 2WRILFEM IZE B A v E— 8 0 ABEFGA R DIRES -+ 7
34 2 KIE WBM & FEM 12 2 B3R DT L HHEE - veveereeee e 3
35 BN ITRIT D F LD verveoreeeeoeae e e 10
4. 2 thj_-‘[: WBM 2 k %y*%ﬂ&ﬂ%ﬁ;@ﬁgﬁﬁ ....................................................................................... 10
41 2 KIC WBM ORI BUF 2 IEEIERLO AEEE overvroreeeesseeee e 10
4.2 ﬁ;‘%@& 2 mﬁy*%ﬁ@m%ﬁ%o: iy %*ﬁ%ﬁ .............................................................................. 11
43 2 RITCETEEE 70 % JHA 7o UREB SR RS I - vovvoveereoneneses e 11
4.4 y*%ﬁ%%ﬁgﬁﬁb: Eg‘g—é i b L0 TR R T RRPTRS 15
5. Bb D c: ........................................................................................................................... 15
5’5%1@( .............................................................................................................................. 15
%ﬁﬁ A 3 ‘{j(—]_-‘l: FEM |12 & % Ei@ﬁg*ﬁ <%%ﬁ t @kt$j1:ﬁ%:]—) ............................................................ 16

This document is provided by JAXA.



G

2 WICWEIN— AN L 5 HFEEA O
(RIRMENTIZB 9 2 bFgE *

YR S 4 =& I 11 R &Y & S o N G = S 1T i S

I

= B - S A= S E /N VAT O A /) D 2SN S (- S A o S E =/

Study on Steady-State Sound Transmission and Propagation Analysis Using the
Two-Dimensional Wave Based Method ™
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Abstract

Acoustic environment at a launch site is affected by jets from rocket engines, as well as by geometric fea-
tures of a launch pad. Then, spacecraft are also exposed to acoustic pressure with the wide frequency range
transmitted through a payload fairing. In the case that vibro-acoustic response is predicted using steady-state
vibroacoustic analysis, there actually exists the mid-frequency range in which there are no mature numeri-
cal methods. This report deals with the novel Wave Based Method (WBM), a deterministic approach for
steady-state vibroacoustic analysis in the wide frequency range. Then the two-dimensional (2D) WBM code
developed by the authors is applied to some sound transmission problems and exterior problems. In the sound
transmission analysis, it is found that discontinuous impedance boundary conditions (BCs) must be fitted by
using continuous functions to obtain more accurate results using both WBM and FEM. After smoothing the
BCs, numerical prediction results of our sound transmission models by the 2D WBM and FEM are compared,
and the 2D WBM are verified. Furthermore, in order to verify the 2D code extended for the exterior problems,
it is applied to simple launch pad models. In both propagation and transmission problems, it can be stated that

the WBM has quite high potential to be applied in the higher frequency range.

Keywords: coupled vibroacoustic analysis, sound transmission, sound propagation, wave based method
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DIERD WBM ¥ AT L HBRERBEONS.
A C f
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WBM Ol 2w A, ik 4) 2Bz,
Db X9z, WBMIE, f# ML 7V EICEDSWTw
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