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Abstract

Some numerical analyses results for predicting the effect of atmospheric turbulence on sonic boom, especially for the waveform observed

in the D-SEND#2 flight test, are presented in this paper. The measured sonic boom in the flight test took the shape with a much gentler

curve than the predicted one with no effect of atmospheric turbulence. Through some inspections of the flight test, it was found that

the effect of atmospheric turbulence has possibility to give reasonable explanation on the deformation of waveform. This paper reports

evidence on the latter possibility in detail through some steps: verification and validation by comparing with analytical solution or the

result of other preceding researches.
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Figure 1. Overview of D-SEND#2 flight test
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Figure 2. Comparison between measured and predicted waveforms
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Figure 4. Schematic of multifolded wavefront and possible waveform
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Figure 5. Comparison of measured and predicted waveforms by Xnoise
and SPnoise for Sonic Boom
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Table 1. Computational conditions for D-SEND#2 flight test at glide and measurement phases

GLIDE MEASUREMENT
variables 650[m] 750[m] unit
flight Mach number 1.388 1.385 1.271 -
flight path angle —5.985 —5.529 —39.25 deg
role angle —1.67 0.00 —1.75 deg
flight altitude 12839 12820 7986 m
outer edge of turbulence, h, 3500 m
standard deviation of velocity fluctuation, oy, 1 m/s
length scale of turbulence, L 30 m
number of division in y 16384 -
size of spatial domain [—8000, 8000] m
sampling frequency 100 kHz
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Figure 9. Schematic for predicting effect of atmospheric turbulence on
sonic boom (a) for glide phase, (b) for measurement phase
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Figure 10. Spanwise variation of N wave observed at glide phase

/ Overpressure [Pa]
12
10
8
6
4
2
0
— Xnoise

10 — SPnoiseSB, y = 73.2[m]
— SPnoiseSB, y = 37.1[m]
° \ = v =00
NS
N

0 —20 0 20 10
retarded time [msec.]

o
=]

Spanwise distance [m]
o

o
=]

overpressure [Pa]
-

Occurrence %]

oo b

(=] (=] (=]
Occurrence %]

(

-15 -10 -5
Retarded time [msec.]

-20

Figure 11. (a)Spanwise variation of acoustic field near wavefront (b)
corresponding waveform for each spanwise position

Fig.12 &, fENTIC X V3o N KNI OV B
R S T DR A 2 £ 2 k75 A TEREL 3D TH 5,
INSROTNO LIRS THERZINTRELDTH) 78
SRR Z 206 EHIKT 5 2 12Xk D, SPnoise for Sonic
Boom D4 ARY. b B ) REIEERAIRIE Ap, .. 1SR
LT 0.054p,,,, 5 0.95Ap,,.. ¥ TELT 2 DI BT 2 K
LERT D, FX, WHOILERZNL, 05Ap,,, %aldkd 5
DR LEF L, Xnoise DFER (Fig.12 h RO IEM), § 74
b HRAFLIMA R S O FERZ 2 ¥ o & LML 7%
fRTH 2. KROL LIcdH 2 5EIE, HRFD S OB E
KT, Table 1 ICbR L7k I, KEAGLIEZIHIZ LR 2> &
3,500[m] £ O FHDEBTOHERL T3,

FIVH EBDREICOWTEZ S L, ZOMIEAICEAT
W I EWDD, U, REAFEIRAIRIIC X > Trs B h IR
IR R 2 AR Z L2 BH L TR Y, fhomiritizc

BoNBIFER L LA L TV 303D 7 E Rash HRIZ
—#%IZ rounded AW IZ ERWEHTIDNH 5 2 L1, ZDEED
SHOPTH DD 6, RIFMIHFIC XD peaky ZIEIZ LD b
rounded ZIEERFAE LR T VWEEZABLILHTES, 2Dk
) A S %72, EEEOBRRHRICE L THRSNT»S 325,

—77, FBERZNCO W TUIRIERIS M & 2> TB D, (E#FHH
BB RIZHE > TREBITITS O FIIWMAL, HoZ2DFEHIFKR
KA L ORISR L TR EEFD IR S, ZniE, KA
WANRIC X > THAOEEN R E 2HAICH 2 2 E2EHL T
BY, 0L READERETIIEDO DL LT3 Y,
EEO &) REAOIHEERD X ) ICHHTE B, KA
BRI X 2 W DEE, KRAELFIC & 2 M 25 o 3 mE T 5 1A
RaDIEAICE > TR BLIBHEET 2. Thbb, 316
TR & 912, HEZEB) 2SI OMEFT 511 & [l U B 130
DA, W EATISED B WIEN S 720, R ZznEn
rounded B\ 1d peaky b DI 5. —J5 T, peaky Z2il5riE
JERIERNMIC X D RTINS EES R L, 2IENZ D R
TEORHNET S LIk b, EoT, RRERAIRZZIT 72
WIgE, Z20RRE2Z T RVEEICK L Tafke L CER A
ZhsrLHEZIOND,

Occurrence [%]
oo =
(=) =1 (=]
Occurrence [%]
= o
(=) (=] (=]

o
@

10 15 20
rise time [msec.|

|
=3

-4 =2 0 2 4
arrival time [msec.]

=

Occurrence %]
no =
=3 (=] =)
Occurrence %]
= W
=1 =1 (=]

o
o

10 15 20
rise time [msec.]

|
o

|
IS

-2 0 2 4
arrival time [msec.]

=

Occurrence [%]

Occurrence [%]

0

5

—
o

15

o

=]
|

=

-4 =2 0 2 4
arrival time [msec.]

o

rise time [msec.]

o

5 10 15
rise time [msec.]

)
S
|
=

-4 =2 0 2 4

arrival time [msec.]

=

Figure 12. Histograms of rise time and arrival time for N wave observed
at glide phase

DLEDEITIC X > TR eNZIEED ) &, BIIKE & HET %
b D% Fig13 12 F &7z, FXIZIEX, Xnoise IZLk DFS N7,
REARDHEZZ T VBT AbETRLTH 5,
%9 Xnoise DFEHR L B L # LR 2 &, FrICHigIRZ L Z
NOFEBEPEEHICE T, KAELTRAIFRIC X 2 B EIRE {F
ELTOBZEDG5, AN KGELTRZIHIC L 5
WIETHD, b xS & 750[m] KT 650[m] DI (Fig.13(a)
KO (b)) TZNZ I peaky MU rounded &> T % Z &3
4% . XIZ, SPnoise for Sonic Boom % W T RAELITAD
WAL 72 TR IR L IR T 2 &, WIEEOR M5O T X
(=T B0 5.

P EDOKERD S, ARTEA L BT FE, BRI 2 KAGEL

This document is provided by JAXA.



AR S o — v ar Hiii s L AR MR SO 75

TR ZHEHTEZ L W) 2B Tho Tz,

10
asured
ise

e QR
101S€05 D

wt

overpressure [Pa]
o

|
ot

|
—_
o

20 40 60

retarded time [msec.]

(a)

|
™)
=]
=]

=
==

----- measured
— Xnoise

T S h
g \ SPnoiseSB

~—

ot

overpressure [Pa]
qooo
N

|
—_
S)

—20 0 20 40 60

retarded time [msec.]
(b)

Figure 13. Comparison between measured and predicted waveforms, (a)
at 750[m] and (b) at 650[m]

43 EFH7 z—X (BT —LiEF)

RIZ, R7—LPIETH 2517 = —ZADPIHICTOWT, K
UL AN R %2 155458 U 72 T 2 920 L 7 RS SR 2 bR 5 AR I,
D-SEND#2 A TakBR 12 B W TN S M7= #5103, RRELTRZIR
BRI T — bW THo LB RT I EEFE-DOHME
T 20, K7 — LEIBICBE T 2 RAFIRIIEOHEIZ OV T
B CGEmT 5.

Fig.14 1%, Hi k25 OEEE 650[m] ¥ TERK L 7R E % Bkt
L s R —plch 5, Figl0 IR L7z N o5 L Rk
12, ARV IFIANSEHIETIANE ) B, % 1UCkE > TRIEAE TR
FMERTE 2., PHRELOREN L A ALEISE T 50
% Fig 15 1R L7223, TOMOMEAS N DG L EMNICE
BT, JGEEINE ASEN B 8 IR ESSRTIC IR T 2 IR 2N
Z1 peaky B\ > ld rounded & 7% 5 2 EDMERTE S, £/, N
WoEA LRk, §Hl7 = — XBHFICOOTH o FRHE
PERVICHER T & 223, SLhnfli B o et 3 im0 b o
WCHRTRNI W 05, T4k, peaky RIEEIER S
NDERH_RALIZHKTEIIDTHS., T7bb, focus Tk o
THEET % peaky HPIEDIRIEIX, —MRIC focus T 2 HIDHEIE
DRI T 2 2 EDBHSNTWS 33, 5T, N Pl
7 = — RGO BRI D & 5 A AEGEN R RO LA, %
s focus L 72BRICHEAET 2 peak (3 < 2 HIENICH D, —H
TR 7 = — XPWIH OB B D Xk 512, BESLRIE I
Wh ZEFOPIC OV TIX, focus 12X > THAET S peak DIR
MEENE s, — i, K7 — 2B EMEN D EBDO%
P, A BB oIl b L) IKEkErEn Tk, L
RMDBLLED G, ZD &I BEIEIRKELTRAI I K L TRED
flivy, TabbKRRAGELHEIRIC X 2 IRIEZLONZS VH DIz %

3LEZOND,

Overpressure [Pa]

' )
Re\arded fime {msec]

Overpressure [Pal: -12 10 8 6 4 -2 0 2 4 6 8 10 12

Figure 14. Spanwise variation of low-boom waveform observed at mea-
surement phase

Overpressure [Pa]
u

Epanmse c’tl\n!stance [ml)
(=]

(b)
— Xnioise
— SPnoiseSB, y = 246[m]
3 10 — SPnoiseSB, y = 210[m]
P — SPnoisefiB, y = 161m]
00 % o
:
{ 10

1 59 —20 0 20 40

5 10 5 0
Retarded time [msec.] retarded time [msec.]

Figure 15. (a)Spanwise variation of acoustic field near wavefront (b)
corresponding waveforms for representative spanwise position

Fig.16 &, FHll7 = — A ORI LTI L 72325 EHYD
R R OO ERERA DO A+ 75 5 TH 5. Figle D45
Mz, FROEDOE AT 7 A0 T 508, HiEs
Y7 = — XK 7 — LW, A& DSBTHRE NI ST N ¥
ZED 9k & LT D-SEND#1 1475808 NWM(N wave
model)2D) ZFHHl 7 = — X & RIS CRNT L 2SR TH 5. WiH
ZHFNCIIL T 2 72012, U RKREIRSM O T ¢ % i
LT3 IcEELTEL.

B B ) RIcowTwRIE, K7 —2AEO5E N kL
FRRICAICBOTEO M2 R > 2 L0305, Lal, 2Fn
I NWM D437 & L TRESGILHafmohLadb s,
BT bb, 2L LTI EBDRHA NELD LT LR
(B 2BAICH S 2 L 2ERT 5, FBE, NWM BMED L %
WD I 5, KRAAELTREIHIC X > T s L3 ) AR o
ELTYH, K7 —2FEBOZ NI TIEERC AL L
BIREDH D Z BN Db, —Ti, RDEAFTFLTRL
LRiRE RS L, K7 - DB OLAE KRR R EZ T B L
B B IS B2 GA0H L) T EBan D5, %
DEMAEBIE LT, 26 EBHIRH Ar RV D LFEH VDD, %
L CARAEIRSIREZZ T 2w b 00 3 fHIC OV T, b B
DIEIOET 2 F L O D% Fig17 IKnd. FHRICHH % X

This document is provided by JAXA.



76 FHILZET TP FE RS R BB JAXA-SP-16-007

912, D-SEND#2 kA0 /E b 3K 7 — 2% 1%, Jeiil
BHRTEIC 20D RDEMD ToTED, Z20ILEENIE
DIRERE = ZJEICHIET 2. 55T, 0.95Ap,,,,. 12T 2 H%]
220002 SCHIIS N, Z2OEE FoYh BRI N %
WHARTES %S, —7F, RRAGLMARICL->TZIhsDn 2D
DIRIEDOVT, ZORNEEGHENTZ BB I 5.
BE, Fig 17 Mo CR LRI wWTEZ S L, RO R
BHBEEAFEOE—7EIEL, ZDFEE, 5 A ) K hs
WAL 20 D 5. fKic, LEO XS BBEE»STE Bt
M o TLEoE LT, MULETFTCET—2ik%
ME s BEIcHEAE T 5 N, BEICHWILE Eash B TH
22 RBZLE, KT — LB RAILBMARICHLTXD
BEMTHL LA,

—
=)
S

£ 80 K
@ o
E g
I 5
EREl E
8 8
o 20 o]
0
0 5 10 15
rise time [msec.] arrival time [msec.]
100
£ 80 K
s w :
8 8
o 20 o
0
0 5 10 15
rise time [msec.] arrival time [msec.]
100
£ 80 K
ERC g
2 2
£ 40 ]
53 8
S 20 S
0
0 5 10 15 -6 -4 -2 0 2 4 6
rise time [msec.] arrival time [msec.]
100
K 80 K
£ 60 g 20
= g
£
o 2 [}

o

0

—
o
—
St
|
=
|
[N
|
)

0 2 4
arrival time [msec.]

=

5
rise time [msec.]

Figure 16. Histogram of rise time and arrival time for (red) low-boom
waveform observed in measurement phase and (blue) N wave with NWM
from D-SEND#1 flight test

SEH BAs D R & B BRI,  HERIER R Hr e RATELF
N FEREICBAENTHE EEZoNED, SHNRELTWS
kBT — LWHICOWTIE, ZOEXREZHETS, bLLIF
DTS 2 2 E3ERITH B EEZ SN D,

FRRGAN OV TIE, B2 7 2 — RICB T 3555 Ak, P
DRI L IEROM E o TE D, EEMCL
72 NWM OfEREHIFEAEE VRSN, HL, I
DfERIFZNEN, KRR ZZ T FIERK L 2EEo3
R 2B L LTV A NICEESBRETH B, Thbb, &
BDORFFERICOWTE A1E, KRAIRIRZZ T R 0wEEa%
HHEE L CTEZBRY, FHRERZL OIS D X IMEBOBEICK
L,

LRI X DB oo S b, BHKEREHEMT 20D
Z Figl8IcF L b7, MITHiBRA X H1Z, Xnoise IZ &k 5K
SAELFEAIRAE L oI T, BEEERE oI TE Lo
723, RFENTIZ & o TR S B iR TRV ZR LT
VBT EDSD D, ZOREIE, Figld ERLUEE, Tabb
U RAELFIRED FTE s N SIS Ny, EE, W

— Xnoise, A7 = 6.32[msec.]
N\ — SPnoiseSB, At = 7.60[msec.]
10 < .
= — SPnoiseSB, A1 = 1.60[msec.]|
&
I
2
g 0
A
g
—10
—20 0 20 40
retarded time [msec.|
0.95Ap, .. [0-958Pma A~
— 10
&
8
=
7
£ 5r
8
3
3
0 CAr oA
. . . > €
—10 0 —10 0 —10 0

retarded time [msec.| retarded time [msec.| retarded time [msec.|

Figure 17. Rise time for different types of realized waveform due to
atmospheric turbulence; red and green curves correspond respectively to
the waveform with long and short rise time and black one is the waveform
without turbulence

72 —REEHM7 2 =X EDRICIZ 3 REORMZE L 22k
MW, 7 2 — X0 VTFNR G F U RGEEOREIZ X 5
ENTVEEEIONSG, 2O EDs, A—D KRGS
DT TH S N IREITRE RS, BIEERE K-zt wHH
Hiz, RBREEOBEP LB —HLTWEEEZ 5.

5 F&o

ARE1x, D-SEND#2 RATiEBR TR S % 7 — 2B B
1} 5 KRGS R OB %, BT 28 L Calim L 72, K&
LA L, MO AT IS e 2 KA DBELR 0 23535 2 D15
B2 UE L, WEPRENICEE T 2R Ths 2 &
BHAISNTED, FESIZINETICZ DREDOEAEMITIC &
%l — )L SPnoise for Sonic Boom % #f{ii L 7.

ARTIEE T, D-SEND#2 MRATRAER I THI S 1720 5
b, JEEGHEMERIC T A L N IRICOWT, HEFHUEERp e
& 75 BB DIENT 2 FEM L, 7 OME ST RE TS D AT
W =T 22 L 2R L7, £, REHTICE D ES NI
Z, WY =y 7 7= AT BT 3 KREARLRR E —%T 3
ZERRL, B, BIMEE LT 2 EENE S NS & 2T
AL COTEDS, KY—WFV =y 7 7 —LICET5RA
AR ZEHBTE 20D E LTEYEEZRLAZDDEVZ S,

RIT, HEDRETH > 7487 — L IC oW, [FY — LT
WaEML, Bon3WHEOMEIC O VLTHRLA, K7 —24
WHDLE, N EOEA LRI peaky % 721% rounded 1272 %
EVI)BIRPHERTE, BHEHEIBRECOHEINIDOTH
B ENTot, £k, BHOTMEKREI B sBIRE R
L 28I \WT, ZRBRAAELFRIRIC X > THHTE
HIEERNTENTE.

WHIZ, K7 — LG 2 2 RASLIR O 2% L, K7 —
LIS N IR TRAGISREZZ FIcC W e, 2L T

This document is provided by JAXA.



AR ZE A S S — L a Hi L R U N SR

—_
(=)
T

overpressure [Pa]
o

----- measured
| — Xnoise
— SPnoiseSB
i

|
—
o

—20 0 20 40 60

retarded time [msec.]

(a)

10 ¢

overpressure [Pa]
o

""" measured
| — Xnoise
— SPnoiseSB

|
—_
o

—20 0 20 40 60

retarded time [msec.]

(b)

Figure 18. Comparison between measured and predicted waveforms, (a)
at 750[m] and (b) at 650[m]

ZORENRESDRNL EBDICH D Enghot,

%,

h
KREFEI &) AHEE RN L TBRELREE L v ) BlA

PoWERIEHZE52 25D TH D, KV =y 77— LG
BOTOHMAZARIC RS EEZ5NS,

SE

1

J. Pawlowski, D. Graham, C. Boccadoro, P. Coen, and
D. J. Maglieri, Origins and overview of the shaped
sonic boom demonstration program, AIAA Paper 2005-5,
2005.

WCBPAFRI, SARIESE, G148, D-SEND#2 K 7 — &35t
a v 7 MREE, HARIZE T AR AT 9162 G 2
i SCEE, No. 2A8, 2016.

B. Lipkens et al., Model experiment to study sonic boom
propagation through turbulence, part i: Model experi-
ment and general results, J. Acoust. Soc. Am., Vol. 103,
1998.

B. Lipkens, Model experiment to study sonic boom prop-
agation through turbulence, part iii: Validation of sonic
boom propagation models, The Journal of the Acoustical
Society of America, Vol. 111, No. 1, p. 509, 2002.

G. A. Herbert, W. A. Hass, and J. K. Angell, A pre-
liminary study of atmospheric effects on the sonic boom,
In Aircraft engine noise and sonic boom, AGARD Conf.
Proc. 42, 1969.

D. J. Maglieri, Some effects of airplane operations and
the atmosphere on sonic-boom signatures, J. Acoust. Soc.
Am., Vol. 39, 1966.

P. Blanc-Benon et al., Propagation of finite amplitude
sound through turbulence: Modeling with geometrical

11)

12)

13)

14

Nus

15)

16)

17)

18)

19)

20)

21)

7

acoustics and the parabolic approximation, J. Acoust.
Soc. Am., Vol. 111, 2002.

M. Averiyanov et al., Nonlinear and diffraction effects
in propagation on n-waves in randomly inhomogeneous
moving media, J. Acoust. Soc. Am., Vol. 129, 2011.
SARIESE, EAGE, WL, i - PR T B RE
BN U 72 RIS R IENT Y — v DBHTE, 5 46 [l
2T PR E R IHH ST, No. C27, 2015.

M. Kanamori, T. Takahashi, and T. Aoyama, Develop-
ment of nonlinear acoustic propagation anaylsis tool to-
ward realization of laud noise environment prediction in
aeronautics, In 20th International Symposium on Non-
linear Acoustics, 2015.

DAL, B, PATEERL, thE A, Y 2y 7 7 — A E
FREFLAAD IR D BAERIFEAN, 55 53 MIRATHES > KT A
&, No. 2B05, 2015.

Hi &R, REHEA, I ERGE, D-SEND 722 =7 F DR
SR, HARTSR T AR5 47 AR 232 3R SR,
No. 2A1, 2016,

M. Kanamori, A. Hashimoto, T. Aoyama, and M. Ya-
mamoto, Effect of low-boom waveform on focus boom
using lossy nonlinear tricomi equation analysis, AIAA
Paper 2014-0369, 2014.

g, RIS, R EDE, SARIEE, D-SEND#2 7' —
LR 27 & L EHIE SR, HAMZETIEERE 47 WgEa
Al 2> A CHE, No. 2A7, 2016.

M. Yamamoto et al., A unified approach to an augmented
burgers equation for the propagation of sonic booms, J.
Acoust. Soc. Am., Vol. 137, 2015,

A. D. Pierce, Statistical theory of atmospheric turbulence
effects on sonic - boom rise times, The Journal of the
Acoustical Society of America, Vol. 49, No. 3B, pp. 906—
924, 1971.

F. Dagrau et al.., Acoustical shock wave propagation in a
geterogeneous medium: A numerical simulation beyond
the parabolic approximation, J. Acoust. Soc. Am., Vol.
130, No. 1, 2011.

G. Taraldsen, Derivation of a generalized Westervelt
equation for nonlinear medical ultrasound, The Joundary
of the Acoustical Society of America, Vol. 109, pp. 1329
1333, 2001.

V. P. Kuznetsov, Equations of nonlinear acoustics, Soviet
physics. Acoustics, Vol. 16, pp. 467-470, 1971.

E. M. Salomons, Computational Atmospheric Acoustics,
Kluwer Academic Publications, 2001.

JAXAD-SEND 7’0¥ =7 +F—24, JAXA D-SEND 7 —
% X — R, http://d-send.jaxa.jp/d_send_e/index.
html.

22) SEKS, IR EBEOFERE, BRI, 1996.

23) K. E. Froysa, Linear and weakly nonlinear propagation of

a pulsed sound beam, PhD thesis, Department of Mathe-
matics, Unibersity of Bergen, Norway, 1991.

24) H. Takahashi, M. Kanamori, Y. Naka, and Y. Makino,

Atmospheric turbulent profiles in arctic environment,
submitted, 2016.

25) K. Nakahashi et al., Some challenges of realistic flow sim-

ulations by unstructured grid CFD, International Journal
for Numerical Methods in Fluids, Vol. 43, 2003.

26) R. Takaki et al., The development of the UPACS CFD

environment, In High Performance Computing Proc. of

This document is provided by JAXA.



8 FHIML 22T TEBR SRR R JAXA-SP-16-007

ISHPC 2003, pp. 307-319, 2003.

NS, BoREW, KVEAN, PP, AR, 18 =
77— LG IR T (D-SEND#1) 0V = v 7
7 — LR, A A3 IFAR AR e I T e 2 2
L—yaryyryRY YA 2011 #HCE, No, JAXA-SP-11-
015, 2011.

28) J. A. Page and K. J. Plotkin, An efficient method for
incorporating computational fluid dynamics into sonic
boom prediction, AIAA Paper 91-3275, 1991.

SARIESR, TS, FILE, B, A NaEs, (AR,
fRANHEER, Multipole analysis 12 & % # ¥ #RF A D5
WD, JAXA-SP-13-011, 2012.

27

—

29

=

30) D. J. Maglieri, Sonic boom ground pressure measure-
ments for flights at altitudes in excess of 70,000 feet and
at mach numbers up to 3.0, NASA SP-180, pp. 19-28,
1968.

31) A.R. George, The effects of atmospheric inhomogeneities
on sonic boom, NASA SP-255, pp. 33-58, 1971.

32) B. Lipkens and D. T. Blackstock, Model experiment to
study sonic boom propagation through turbulence, Part
ii: Effect of turbulence intensity and propagation distance
through turbulence, J. Acoust. Soc. Am., Vol. 104, 1998.

33) K. Naugolnykh and L. Ostrovsky, Nonlinear Wave Pro-
cesses in Acoustics, Cambridge University Press, 2006.

This document is provided by JAXA.



	(ファイル分割)AA1630031001～ 72
	(ファイル分割)AA1630031001～ 73
	(ファイル分割)AA1630031001～ 74
	(ファイル分割)AA1630031001～ 75
	(ファイル分割)AA1630031001～ 76
	(ファイル分割)AA1630031001～ 77
	(ファイル分割)AA1630031001～ 78
	(ファイル分割)AA1630031001～ 79
	(ファイル分割)AA1630031001～ 80
	(ファイル分割)AA1630031001～ 81



