2 38 1]
WAL A AN
s

. PR30412A6H, 7H
R RIEREXE* ¥ v "2 REFER2F S EN+F—1
AAMMES RETEHM MHIEETRS



#38E FHEELVRFIVLRERT v T4

AEBMES FHETESM HHNBEWES

‘ FrE30£12 A6 HOK), 7H(&E)
R BEREXEF v R RETITER 2 B
%HEF— 1

12 A 6 A(K)

13:00~13:10 F&

13:10~13:40 [F % EF 4 « ATV AFLHROBFTERBEE— VO] 7Y
= & (WEX)

13:40~14:10 (e a—EicEI I Ea v 7 7Y — /B (&ED s &R

BZofal KT GIGEX)

14:10~14: 40 [HEBERE/s/REWHOEME & EHFRRLEOMRE] Xk (K

fRK)

14:40~15:10 [EBMREH S EHAMZCET 255 E (FRX)

15:10~15:30 k # ’ '

15:30~16: 00 [fliS{LL 7-BWEHEIC L 3 HHEHRICOVT] Bk GHENFE

W) ,

16:00~16:30 [#4 SERTRETSENAMBEMNEL LTORD EHOFMIC
B ¥ 5 BEMTTE] B (EESCERX)

16:30~17: 00 [SUEHBHEREOF 4 7%‘8%?9@%&%@1&:&&51&@55%1 i

N (KR ,

17 : 00~17 : 30 r@%ﬁﬁ:»xb&ﬁ}zé haEFicownt] i (RIEX)

18:00~19:00 HER%S
19:00~21:00 #HSL

1287 H(&) :
9:00~9:30 [HiZE@AxzvyYvo7yvEEYIaL—Yav] il (H)
9:30~10:00 [JAXA HERAMZER (MR ck3d75 27 (BRSO i |

th4s (JAXA)
10: 00~10:30 [JAXA EBRMIZHE [FRA) EHOERSLRE ORI A
(JAXA) ~ ’

10:30~11:00 [EHERIH b RET 2 EHHEFOFE] K GEHEX)



11
11

11

12:

12

: 00~11
:20~11

:50~12:
20~12:

50~13:

+ 20
150

20
50

00

tk #
[n-flight measurement of the turbulent boundary layer coherence
length] StefanHaxter (B4tX)
(B R FER S O B BRI E A TS 5 ARAAHT | N8 GRILK)
[C—&7+—3 v ZEAvE=ZARMRICRET 38R o B4
ThBEHNFOGHERL) Bl (REH)

M &



55 38 [P NERE > v R P T LFER

B4 . XY ET 4 - A T RT ANOFTERIEE — F O

On acoustic trapped modes in a cylindrical expansion chamber-pipe system

K4 (FiR) :5vCxh - Hhh (WBKE) , H8EE GRdbk)

%5 : This work is concerned with a partly analytical, partly numerical study of acoustic trapped modes
in a cylindrical expansion chamber (or cavity), placed in between two semi-infinite pipes acting as a
waveguide. Trapped mode solutions are expressed in terms of Fourier-Bessel series, with the expansion
coefficients determined from a determinant condition. The roots of the determinant, expressed in terms
of the wavenumber &, correspond to trapped modes. In the case of a shallow cavity, in the sense that the
cavity radius is only slightly larger than the pipe radius, asymptotic approximations for the coefficients
of the determinant can be applied. Considering in turn symmetric and antisymmetric modes, the
determinant reduces to a simple, transcendental equations. It is shown that one of these equations, under
certain conditions, has a zero; and this proves the existence of a trapped mode. For a shallow cavity and
for low values of the circumferential mode number it is found that there is just one trapped mode in the
allowable wave number domain, and this mode is symmetric about a radial axis in the center of the cavity.
As the circumferential mode number is increased, more and more trapped modes, placed between the two
cutoff frequencies, come into play, and they alternate between symmetric and antisymmetric modes. An
analytical explanation of this phenomenon is given via asymptotic expressions of the determinant
condition. Numerical computations are employed for non-shallow cavities. Similar phenomena of an
increasing number of trapped modes, and alternation between symmetric and antisymmetric modes, are

found.
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HE:

Increasing the acoustic comfort in aircraft cabins is one of the goals when designing future
aircraft generations. A lower background noise in aircraft cabins is of concern for the comfort
and safety of passengers. With major improvements being made in the field of engine noise,
another source is uncovered to be increasingly to be a prominent noise source during cruise
flight: turbulent boundary layer excitation noise. The boundary layer with its statistically
characteristic pressure fluctuations is capable of exciting the fuselage hull which then radiates
this energy in the form of sound into the cabin. -

When aiming for a potential decrease of the fuselage mass in order to save fuel, the
characteristic excitation potential of the turbulent boundary layer needs to be incorporated very
early in the design process of the airplane. This requires knowledge of the excitation potential
of a turbulent boundary layer. In order to obtain information about this excitation potential in a
real-flight scenario, a flight test campaign was performed. The DLR’s Airbus A320 “ATRA”
was used as a test carrier for a surface pressure transducer array. This array was used to find the
statistical excitation properties of the turbulent boundary layer. Three windows of the test
carrier were substituted by aluminum dummy windows which were then equipped with a total
‘of 30 pressure transducers. During the entire flight test campaign, the three-window-array was
mounted subsequently at three different positions on the aircraft: in the front, in the
mid-section, and in the aft section. .

A major difficulty which had been encountered by previous studies on this topic was the
unknown local flow angle at which the flow was striking the array relative to the aircraft length
axis. This issue was resolved in the current analysis by utilizing a two-dimensional transducer
distribution over the array rather than having a one-dimensional linear distribution as the
previous studies. The spatial distribution of the pressure coherence — which is one major
indicator for the excitation potential of the turbulent boundary layer - could then be analyzed
two-dimensionally, which allowed for the local ﬂow.angle over the array to be determined from
the data itself. '

Taking into account the local flow angle, the data was then analyzed for ‘the excitation
potential. The resulting excitation model can be used to feed structural design models and
eventually estimate modal matching between boundary layer pressure fluctuations'and fuselage

structure. This will help to incorporate the accurate excitation potential in the design process.
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