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D-SEND#1 Drop Test Report

Masahisa HONDA™', Shigemi SHINDO™', Yusuke NAKA ™, Hiroki KAWAKAMI ', Kenya HARADA ™,
Yasushi WATANABE", Takeshi TAKATOYA", Hiroshi TOMITA",
Yoshikazu MAKINO"', Kenji YOSHIDA"™

ABSTRACT

The D-SEND project aimed to demonstrate the feasibility of JAXA’s low sonic boom design concept through the balloon drop
tests. The project was carried out in two phases (D-SEND#1 and D-SEND#2). The D-SEND#1 drop tests were conducted twice
in May 2011 at Esrange in Sweden. The objectives of D-SEND#1 were (1) to establish the aerial sonic boom measurement
technology with a blimp, (2) to confirm the feasibility of measuring the low level sonic booms under actual atmospheric conditions,
and (3) to confirm the operation procedures of the balloon and blimp simultaneously. The two different axisymmetric bodies were
dropped from the balloon above 20km altitude and the conventional N-type and the shaped sonic booms were successfully
captured by microphones at multiple altitudes up to 1km. This paper describes the balloon drop test method and some test results.

Keywords: Silent supersonic, Sonic boom, N-wave, Balloon, Drop test, Blimp, Esrange
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B S, BEERI TSR AET D Y =y
77— KEZER RO ECEHEIL, JAXA EA
DIEY = 77— AGHEE 2 (M 1) OIFEFE

KO OB 2fer+ 2 60T, 2 MO
il PR IR &2 95 F S % D-SEND#L (351 7 =
—X) LRV =y T ARG S EEA LT
mMABITHERABREZE T EBESED
D-SEND#2 (%52 7 = —X) @ 2 B¥pEOFRLTR
BRos AR S5 .

D-SEND#1 %, A7 =—7 »® SSC(Swedish
Space Corporation)?3 & 3% Esrange EHRY;(1C
BWTITONTZ. 2011 4 H 1 H 2 bl
ZRIRAL, 20 (5 47 HKEWN16 H) D% TR
BR%Z1T-7-. D-SEND#1 I%, D-SEND#2 O T
RERONLES T TR S, LN 3 20HEM)
ZFFO.

ORI (EE 1km) 2 HWizZedy =

77— N OHE S
ON LRI K QMK 7 — 2O kI X 5
K7 — AP E I AT REME AR
Ok JE Bl < Bk & AR B SERFHII > AT A & [
REEH T 5% TR FIEOEH 1 JAXA £
2NN SSC DR ERE ] & ojEL )
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BlCxtd 28R E 2D, HIZ, FRATHICHEEN
RETDHY =9 7 T —LEHUT 5201044
HEE (@Elkm) ZEHLTWLH0T, HRY
KEROFRE - EHEANARETH D Z L b ER I
7. JAXAIL, A6vEsE o K 22 =i R
AW T BB REROER 217> T 503, HEE
TFEBREDOE TRBREZ1T 5 HalE, I T
SHDONEN T, D-SENDAZERS 5 [E Eo
ATV T AR Z A L T,

PLEX Y, BEFERIT R OVE T 23 AT RE TIA W
B 23R C & 23R 2 MR D, ol
(A = —F » DEsrange £k % 8 E L7z,
Z DOFEBRSE, SSCIZL W EEH EN TS, SSC
%, BFRICEY, ZoFERET, s/gEKERD
EHS/NMIe 7y FOBEBREZIToTRTED,
e R EROERICEE 2R EAE L TN D.
Ld, EBKEKORE (N vLaET),
PR OGS, R E T 2 R7 O
e EORBRLEEICES. £, KEEH
(B ik e (ARG T, 7 1L A — 4,
av v FEMRES) CRBRKE O kiR
ZEBIENICEEG L TWA. 4, KKk -
LTl, NEXSTITfioTCW=A—2AKF U T
D7 — A T FEERY b RET S A7), Esrange FEBR
Gl Hp v, KEKEMIEZRA L TR
DRIRIN I STz

ZOERYIX, AU z—F oOJuisE O T
b EALEICAIE L, T4 T 0B K940kmERIZ 8 D
(X3-1). FEBGoIML, vrv hLRERD
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5,600km?) . D-SEND#1 Tl HEE AR T Al HEfElk
L LTV — 2B (K995km X ) 75kmD ZEE) Zfif
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IZALYVRRE )

y

.

el Wi
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e

#75km
ZONEC.yr

2

: Impact Zone B

/Esrange Space Center]|
o4 SR
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3.2. VAT AER K OHHY
D-SEND#1% FakBix, Otk 27 A,
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e O 2 7R

PR o X 7 2 Dl Bl R D 22 T AR 1,
JAXADSXEF 2TV, FEBEDON— KT =7 OF%
At S, E R ERE, BEERE S0 T,
SSCHIZNMHY L=, Zhic kv, HAM Tl
L7 a e 8AET 2EERKRSR B OT T
T+ omEeMERER, R KERoIT NT L
D74y M=y Z7EZSSCHNIETTITH Z &
MNTX, SSCHAXAI DA v 2 — 7 = — ARHf
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SSCIZ/INH DR K[ER DIE IR D N > > 72 Z &
N, REKER (B ETe) OFiEE K ONE
FHIZSSCAMHY L 7=,

73-1 AT ARG L OV DY

—J7, LBMIZ, D-SEND#2GRERIK D Sl o
K7 — LA B L iR CTh D728, %
DOLF1Y, DardenDIK 7 — LR FHHEGG Crtia X
NDEMBEEEKROMEBEELZEREE L
L=5.6m& L CEFRSIND. KEMENHENND
MR v (X=5.6m) 23517 2 &5t Wr i 2 1%
Ae=0.295m* (Ef£D=0.613m) Th 5. K/ =
v 77— NGRS ICHE 21, ARLBMLEA
13 X=5.6mLLE 2 D=0.613m? M [F AL 8 < T
RTH D7, D-SENDH#IZRER S AT L DOHIFIIC
X0, EE1L1moMEL, ES1.3mD%k M H#
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3-3). —J7, NWMERAEIL, EinE £2.8m
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D KEE L [ UEAAD=0.613m®D H4EA31.5m, &
S1.3mD% e (7 4 fFE) B, &F
5.6mOIEkE Lz, (2 52.5mlZ- DWW TIENWM
LLBMIZRI— DR TH 5. )

NWM (N Wave Model)
®\W=700kg
®LxDia.=5.6mx®0.613m

VATFA | YT N i
VAT A
LR A1 | N7 — A5 ESE | SSC
AT I (NWM) LR (JAXA #%:l) %
A9 HlxEAMA
PERAA 2 K7 — 2z 54 s | SSC
(LBM) LI (JAXA %3 %
LR IRRY LIPS RN
D#1-GSE | #LANL T, HEREMERESE% | SSC
17 5 a1
SER B Rk KEK, T a—F, = | SsC
AT A AT A v KT
TR efi, Fek, @fE, &, | SSC
VAT A | Bl
T — A | 2R RRAER (SSCHHY) % | JAXA
Hlo27 | 27 A | Bostill (5%, V=
2 (BMS) I T —=N) VAT A
M EEHRL | HeER SRR E T S R JAXA
VAT I (R&, Y=y 7T —1)
AT L
SENEEIAE - | BERIS AT AFIERT | JAXA
B ML, REEAEEEHT
AT b AT A

33. K X T A
3.3.1. ZBR%Et

PRI, — M 70 T R DS B S R T
WCHRATDHNED Y = 7 7T — KR a3 ET
HHGE (NWM) EIR T — A2 AT D
3k (LBM) O2fEfEZ#EFL7T-.

D-SEND#17% FakBr o B i, TNALGE &K O
K7 — L% O el 1 X 2 st ik ok~
— A TR EHH AT REME K OV R TER DR 7 — A
REFTFEOHEE] THY, Ar— N TOET
FRORBRICEIVIKY = v 7 7 — ARKEHE &
NIEFEAHETH D Z & &/~ T D-SENDH#2 D T
RERDOALES T 2 RS, 76> T, NWMO
I%, LBMax RO EMIA (D-SEND#2:HREE)
LR OMIEN, (K =y 7 7 — AR SN
TWRWEARICRATHONEEE THL Z En
KOBND.

D-SEND#25 BRI D% G5 F13, JAXAMDS H A%
ELTW o/ MEEEREE (2RL=48m, H
wW=40ton, TRIT~ v EM=1.6, KFERITE
JEH=14km) D16% A7 — 1 (BEIKH Y TiF
AREE S DK 725, L=7.68m,W=3ton, M=1.4,
H=8km & EFEIND.

LBM(Low Boom Model)
®\W=630kg
®LxDia.=8mx®0.613m

3-3  fEEETZR (NWM,LBM)
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Z5.6mELBMEHAKRE EAbE b L LB,
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Wrid EERIIZIE L < 220, £3589, S4f
Wr i B AR CUXATIR 018 B IA% I (X=5.6m) (Z
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Z D% T IR i & [R] U W7 i A oD % R D A
TR T bnz &, £ LTE2UD, 1KY
= 7 T—LAFKH IS T ARWEETHNIT,
55 K S i T A L R AN i U7 < BRIATR
Gl EEGEE) ICAE L, TOWmED
BeiRteun (R 1EAMS) X b RE< DT
DTHD. T OEAMWEHERRICE LWBIRE
“NWM-Ae” & LT, NWM=CLBM & tri#g L ¢
K3-4127F. (7277 L 2 2SR TNWM-Ae D r
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