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Effect of Interaction between Cavity Shear-Layer and Cylinder on Noise Generation
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Fig. 2 Computational model
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Fig. 4 Power spectrum density of pressure (cavity only)
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Fig. 5 Pressure fluctuation and vorticity contour (cavity only)

F72, M5 XV @) 6/L=1/801F v &F 1 HAMIEDIES)
BIIZEIIER S D L 29I/ 52, (b)8/L = 1/1501%F
¥ BT 4 AN OIRENEHEIC 2> TR Y, FICHEH
MR E I x5, BLENB()6/L =1/80TlX shear-
layer €— K, (b)8/L = 1/150 Tl wake E— R X D IEEhA
BELTWDHEEZDLND. Ko T, AWFIEIT shear-layer &
— F&EXBRITTH1=D@)0/L = 1/80D % ¥ ©'F 4 L TH
FE&E DT HETD.

42 XvET4 LABRDOTSHE

Xy T 4 LAEOFHICOWTHERX ¥ BT 0 NIC
FELTWSy = —d /205 E~LIEIZHATS. K6 128
A TOEHDIRT =27 "VEREE, X 7125 2B TOE
J1DRERFNVIEAC D & RER IR 5y & B T2 BB A Sy & i
DA F—%amd. £i2, K6 BV T REEITEEEU
CREELTERTAL LT A P a— LSt CHEET 3.
y=—d/20%4, H6@) k) mbi e —7F3St = 0.6
THN, TOEMEEY & LTSt =1.2,18TE—7 ERRDL
N5 ERGD. KA@OMIER L &g d 5 & —Ho)E
WO — 7 ENMAZHNTWDED, St=0.6LFDOEHK
KDY — 7 FIZKREBREER RN RS D. X T()h
HF ¥ T 4 HAWBORECZTRICEAMMER S D X 5T
RZ25. AERXY ET AICAVIAATHS T, AEDH
WA TV~ D L9 IR IRBIR A Le., £, M
EX Y ET A HAWBOTEHN DN EnbX Yy ET o
AW ORERCT RIS KIET BB Db D LEZDS
nb.
y=0,y=d/2085TIIK 6 DOB), IZRTLIITE



— 7 BEPRLNTIRHIL CRRE LD @EN 2 LB nD.
F72, 200D AT MVERE L L X, St = 1.5 0ORRE
LUty = d/20 0505\, St = 1.5% MEEEAd THER T
T 2LSt=02THDI END, AL~ MTERI L8
GNRELTNDEEZLND. X 1b)1Dby = 0DFAT
MHEOFETE v BT 4 HAWBRHEL 7257290 wake T—
RO XS ICAHA e ® v ©F ¢ H AW OES) & FH B
ELTHDIERNTND. —F, B 1e)hby =d/ 20856
AR ERICTH LIRS e THA< U mD L 5 IcH
FEOBIKICTE AHENRFELBD TS EEZLND. L
L, ¥ ET 400 HL RHAIZREE IR oD, TR
TREL-UREL 2D EEZLND.
y=686+d/2TIEH 6T LI IR bRNE—7 FHIX
St =1.68THLAL, 1/20EWETH HSt = 0.83°F D EM
WL LTSt =259CTHLE—7ERRETLHZ N5, K
TS F v BT B AWE A T Th v~ i
BEIAENRTET D Z N5, £, MOMIEMEBIZHT
RCHNFENRTEAELTND Z LRS00 5. St = 1.681F 4
EEDOA Na— " VEIZE#RT D St =024L720 L~
VRO EEBIIVMEE 22D 2 EnD, BIEORELE LTH
L BN D IRAET A T AL AENLIR TH D & D5,
WIZ, St = 0.830D B — 27 FIZX 4(a) TR LD 2204
DAY MLTIERONRD. 2O —27FDRKE LTH
HEXXY T 4 %BEOBTT 4 — KRy I V=T 5T
LHREENRBZ BND. 74— KNy 7 BHEENE L 22U,
L AEINELS 720 ©— 7 FIXEAERKIC 5. 22T, ¥xb
TAESEAFEERSEL LESA EAEERSHEL LE
LA CHEEZTo7Z. K8 1A bu— W EREFELTH
HL, K2 0 A LR UEBERICBITAESO/AT — A~
7 MVBEOREZ R LTS, K8 L) v'—7 Fo
WCEIZR O 2N D, St=0830E—7 Fixxy
EF A DRSIEHFE LN LA RLTWS. Thbb, k
FLCHREMEE L ORLEE 7 4 — Ry 72 =T 3Bk &
TWARWEEZD. ZOE—IFIZHONWTIE, Il
XY ET A HAWENTHTHZEICL D I~ RO 2E
WY T D B2 e R MR A LI REN T b 0
LEZLND.

3

PSD of pressure
3 3
PSD of pressure

L L s L ! L ' s s s L s L s s
05 1 15 2 25 3 35 05 1 15 2 25 3 35

St=fL/U St =fL/U

(@ y=-d/2 (b y=0
| |
gm" (210”
05 1 15st=;Ul;5 El 35 05 1 |5st=}L/l/25 3 35
() y=d/2 d y=6+d/2
Fig. 6 Power spectrum density of pressure
(cavity and cylinder)

@@ y=-d/2

(c) y=4d/2 (d y=6+4d/2
Pressure_fluctuation [-] vorticity [-]
0.002 50
N ‘ BN | .
- 5.0
Fig. 7 Pressure fluctuation and vorticity contour
(cavity and cylinder)
10"
10°
o 19°
P
=
g 107
&
Sy
S 10°
2
k 10-11 -
1043 -
10-15 [N ENENENEN NN BTSN SUENEAEN ENEE AN RS S
0 05 1 15 2 25 3 35 4
St =fL/

Fig. 8 Comparison of power spectral density of pressure at the
same coordinate point as point A



5. #S

HEIRBRTE O T 2RER 3R T D BT IO T I
WEYA RT L —2AOFWE OB RBL L HBFT 57
BIZF v BT ¢ & FREOFERCH LT RTEHEH A
TV, ¥ BT ¢ & HEONEBBROEWIZ L 2B E 0%
{BIZDOWTELTF D Z &40 7z,

1) AHERF v BT A NITFET D0, ARy ET 1

WMAIUIC LD E— 7 FBOEMEECREE L~V E X A%
fbid/hEu.

i) PN Y ©F ¢ BOEOE AWBNICIFET DI
MERXYET s EAMBEEL T2 TCHrET
S TR F N E WM 2 7= 720 wake B — FOIES) &
2%, £z, ARERERICESLIZOoN T L~ R
FEWVEEE D LR EL 5.

il) [N ERNICFEE LS Y ET A BAME LT
LI, MHENOOTANAENIEN 72D, 12, M
FETFEUIEE TH A~ iR v BT 1 B 0o+ AW
JEEEX AL Z L THA~ RO 2 BTN 5
T REEMENRAET D,

XY ET A MNOBREFIFIFEREESCT Y BT A IEIITE
ST F W OREN RS, ABOMEE L TCEFyET
4 EAEOTHEE LIRS BfET 572 DIIIEREE, %
YET AEEEZEHFLLL D/NF — 2OV T 5 %
ENDHD.

HiEE
ARFFEOFAEF R F I OGRS R o Ak T i mize
WFeBssERs (LLT, JAXA) DA—/S—a B a—&F AT
2 [I8S2] ZFIH L=,

F 7o, KRBT JAXA O FERE AT AGIEIC L0 5
L7z, G ETIHRELZTEWZIUA—ER, MR EZIX
UOMIZEL AT AMFFE = b OERRICEH OB 2 £ T

SE X

(1) W. Dobrzynski, “Almost 40 Years of Airframe Noise
Research: What Did We Achieve?,” Journal of Aircraft, Vol.
47, No. 2, 2010.

Q) mARALED, RO ERMEERF {Li%EH & FQUROH ¢
AIFEEE” AAMZETH A% 49 WERHEZ, 1A09,
2018.

(3) M. Murayama et al, “Numerical Simulation of Main Landing
Gear Noise Reduction in FQUROH Flight Demonstration,”
ATAA Paper 2019-1836, AIAA SciTech 2019 Forum, 2019.

(4) C. Rowley et al, “On self-sustained oscillations in two-
dimensional compressible flow over rectangular cavities,” J.
Fluid Mech. vol.455, pp.315-346, 2002.

(5) HWIA—RIZ), “CFD @iz 7' v 7 F 4 UPACS Df
FE, 5 14 B IRIK )22 AR Y 7 A, D02-1, 2000.
(6) E. Shima et al. “Parameter-Free Simple Low-Dissipation
AUSM-Family Scheme for All Speeds,” AIAA JOURNAL.

Vol. 49, No. §, 2011.

(7) J. E. Rossiter, “Wind-Tunnel Experiments on the Flow over
Rectangular Cavities at Subsonic and Transonic Speeds,”
Aeronautical Research Council Reports and Memoranda, No.
3438, 1964.



