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Fig.1. Tentative plan of the fight profile of a small-scale supersonic experimental vehicle.



Table 1. Design concept of the M2006 configuration.
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Fig. 2. Overview of the M2006 configuration.

Table 2. Dimensions of the M2006 configuration.

Wind tunnel test model Real configuration
Scale 1/5.7 11
Length [m] 0.55 3.12
Wing Span [m] 0.28 1.61
Wing Area [m?] 0.03 0.96
MAC [m] 0.14 0.80
Sweep-back Angle [deg.] 66, 61
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Table 3. Dimensions of the all-moving horizontal tail.

Area [m?] 0.26
Moment arm [m] 1.20
Volumetric coefficient 0.40
Sweep-back angle [deg.] 50
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Fig. 3. A typical curve of pitching moment coefficient vs. angle of attack.
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Fig. 4. Pitching moment coefficient vs. angle of attack at Mach 0.3.
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Fig. 5. Pitching moment coefficient vs. angle of attack at Mach 0.7.
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Fig. 6. Lift coefficient vs. elevator angle at Mach 0.3.
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Fig. 7. Lift coefficient vs. elevator angle at Mach 0.7.
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Fig. 8. Predicted lift of the experimental vehicle of the M2006 configuration.
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Fig. 2.2. Designed metal structure(2024-T4) of the Fig. 2.3. Designed composite structure(CFRP) of the
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(a) Schematics of the specimen. (b) Overview of the constructed specimen.

Fig. 3.2 Trial construction of a structure specimen for the horizontal tail of the M2006 configuration.

Fig.3.3. Alignment of the strain gauges.
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Fig. 4.1. Predicted Von Mises stress distribution for the Fig. 4.2. Predicted strain distribution for the designed
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Fig.4.3. Results of the values of the principal strains.
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Fig.1 Configuration of the Parafoil.
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(b) Video image of Camera 2.
Fig.2 A trajectory detected from video images.

Fig.3 Definition of angles for analyzing trajectory points.
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Fig.4 Flight trajectories of steady-state gliding at several values of angle of attack.

Table 1 Characteristics of steady-state gliding at several values of angle of attack.
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Fig.5 Flight trajectories for three shapes of the canopy.
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Fig.6 Horizontal displacement history of turning flight trajectories for three shapes of the canopy.
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Fig.7 Turning flight trajectories at several values of angle of attack.
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Fig.8 Lateral control response.

Table.2 Effects of the canopy shape on the lateral control response.

PR e & & TRATHRREE D
* ¥ / E—O IR
[s] [mm] SR = [1/m]
27 L 0.16 30 2.50x10°
EAT A v % -10[mm]sEAE 0.24 30 3.13x10°
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Fig.9 Comparison between an experimental flight trajectory and corresponding results of simulation.

Table 3 Characteristic properties of the parafoil experimental vehicle used
for simulation of steady-state gliding.

) Value
Property Notation
a=-15deg a=0deg a =15 deg
Lift coefficient C.(a) -0.110 0.330 0.690
Pitching moment
o Cnl@) 0.034 0.014 -0.047
coefficient
Rolling stability Cy -0.035
Yawing stability C 0.032
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272572, FRIC 1 EEHICRBIT AMERIKRTIEE LS, JEMIZLT7L, WEZh=RIZ60%I1C 2 >7-. 2
DOERE U TITMBD A v — Ml Z i E 7%l 7 0 Tl ICREM KA BAE L &
Ezob. B0 T L— RO EME S 220 &0 B IEER &7z, Lok
B CITEEAN ORI ONMENE L T L E -7, ZEMIER CIXRiE, %%ﬂ@ﬁ@ﬁ@ﬁﬁ
BEROK YA/ D. Ly LEIEREZ T 57012, ZEMINELFECEAEER
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FEIIBBEMOHLTZTROTD, KO P& O RD. TORE, BERRIVIIRIESILND &
RSN DMWEERH D720, WANIME LR Ro EBETE D, £, MEOBDB~ >
NED EAIZDe R oTz B HND.

EF L2 OWTRBRICHT L7, HEZZE 2 T b— FROHNOR0E 2377203, F
v PRI THREIREIZAD I LD o7z, LIei->T, ZTRETOMBRERORGTEZRLEL, N7 &
27U RO T, EEd L3 2 LR Ea @l 2 B S HEIND.

Table.1 TEREMEHTHE B ik

S ER S StE L
A | zEmamRe |
HL

£k 2 1.87 1.71
F1BT7 7 B

W Az = 86% 74% 59%

. J£ 7k 1.8 1.51 1.52
BT 7 3

W LS = 80% 64% 61%

Vi (kglsec) 3.6 3.47 3.12

Felawe Mach Number

Fig.1 fH%F~ » ~EU A (JR AL TR o 72 85I T~ > A~ EAN )

4. FEDH

FHEME T 7 > 5 =RV = b UV M 7 7 OB LT S ek OB
EATV, BRI & - TEAMEREZ S, ZEMMROBE & HBRHZITVUL T &
B BN Tz,

(1)1 BeA oRAfRKE 21— M, 2 BeH ORATRS X ORI B8 2395 L S 3R o
WAL EREE T eI SR L

(2) BRURA T, WBTAr— MbZEE %0 0 TR IET 2 = & A3HH L.

() MEDIE TR~ v N BO EFICHORNDHBESND.

@) WEE LD 2 LICk W HRIERATH 2 & 1E, BEREEE3S R TR LD OTHL
Uy,

B) ~NTLvaTy FEEKD D2 LTk, WA RE S5 kR, MR R ERT 5 )
WL EZBND.
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1. [FL&HIC

A o — Tl NV ) R I K D RAT EFERBR 2 FHE L TV 5 Y, FEOHEER & LT
iR 7 7o XY 2y h o DU BBRLTWA. Ziud s Eh & ARE#S 2 2O 7 1a
WEEET 2V 2y hm P ThHY, EEX—E U AREY — U HOFFEERRAN/NE < TH
DlOENBRERE/NSLSTHIENFARTHY, DERORTEHSZLENTED. 61T, Vv
A BHRICE > THEREIDIRRBICR>TLEI ZEZMADIENTEL LV HELH . 7,
BRI 72 R L U I EMER O T RIHRZ B 2N T, iR S 28 TEX L7100, -
IAUERFRETH Y, IREIOH CTHLAEFTHD Z ENFET NS, RBFETIE, FRIEREICX
DI =Rz b VU HRERY — B IR O ARG 21TV, BUETRMASITIC L D 20
ZENIMRRE M T A 2L A E TS, FEREIFRCER T 7 o L ORI —=RT R T D
RENMBEE & ORI R BBESEZAMICL, REIEOS AT AL T 7 Lb— a VTR
WA 5.

2. 3—E VAT

KIFRICBNWTHE LT HZ U DU ITBEOT VU v AT MIET 28R E,
B EER CORKIRMERENL XY -V OHEANRy 7 2R E L L. Zhickv 7
V% 200[mm]LL R, #kHET) A& 140[kgf], EXITEE 4.10kgls], ¥ —E U ADIREZ 1173[K]
L LT, Z—E BT AREFEFRMEITZ Y — VAN~ v A 08, F—E U AQEN %
352[kPa], #—t T v 7 JEE 370[m/sec]LA T, U/Cy=0.42~0.52, S &hEE IXHEREE 00T 0.5, Hub
PEFIR 70[mm] & L7z, [T m £ B C 43000[rpm], {&JE B C¢-35000[rpm] T 5.

BRI FIEE LT SRR TIEO—DTh MR LV ¥ - ORGE21To 7.
TEARER L & TR - BIHEREL - WK O R TR, ISR R & B 2 T
HEANDOTAIRELHRA T 26O TH D, F—IRREHRGTTH O A7 IS0 & Pl
FRALT D K O ICRER R ATV, BRI & A R E Ok Rk D, FHEICE VS
DN HE=AFEO—fL L TCEHIRTORE =MAFZK 1I1ZRT. £/, fEkL7ZE O}
B CTOBREM 21277

3. BITFEBLUVHER
VAR RYEIZ KV ERGH LT/l 2 — R Y =y bV iR # — B 2 % Numerical fL o # —

IR B G #AT ~ 7 b [FINE/Turbo) 12 & CFDf##MT 217 - 7=, f#HTE 7 /L IZSymmetric A
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X — A & Van DOl BREEEIC & 5 750 A% — L& W o F 72 ELE T 7 /v 1dSpalart © — 5 FE 2UEL
ET VAR U M R E30 0 L CRyIME FIRIE2.0x10 & L7c R AR 1ITRT. £z,
TWAVD~ > ™A Z X 3T

537.2m/sec HP Turbine

e -+—— Absolute Velocity

— Relative Velocity
-+——— Tangential velocity

421.8m/sec|
517.3m/se
R —_—
407.7m/sec
/
/ !w T ‘_

553.9m/sec
LP Turbine ~ \504 m/sec

445.0m/sec

M1 KX — L ORE =AF

[m] S—ERE (PCD)
0.05

0.04
0.03

0.02

. N ——
° Q \_\owﬁ 02

-0.01

0.01

-0.02

AR &ERS[m]

B2 : e LIRS — e DEM

721 : CFDIZET b ¥ — B L HEREMEATRE SR
HP turbine  LP turbine

Target power [kKW] 356.6 259.1
Incidence power [kKW] 239.9 60.6
Ratio of target power to incidence [%)] 67.3 234
Abiabatic stage efficiency 0.62 0.18

Total Abiabatic 0.42

4. ER

K1ZRDL X —EAEFFAET - BEEE DMBE(FITHLTAR LTS, ZHIFHEICE
WO SR AE LIER L 720, EFORTIZER S TWVDH L3O~ v Emm L5 x
bND. FRWEX—EAFEFELWHRIER AR ONLD, BRIV TRADNEERE 25
KEBHFEL, ZOXMOFI%R CRMBREN EANRROND. 207w, EREBEIKOHELK L
£ EFIC X DA DORBEDORETRIBIZMAENHD L TLESTOTIE RN EEZILND.
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5. FLHBLUVESEDFE

AT IR Y = v b= P DX — B EEORARERF 2T L EbIT, TD
RSB BT LTz, FRICHRBICRH W THEBE A B AE L TR Y, EOLEMER R TE .
FLBRTEHEMBEOIMANKE S, BLRTIINES— DA U v FEEnE Ty
HEHbHohole, F—vrEFEL L TUISRIOBREEEE X O AT AOKSLIZWT E 72 53R FHF
WEEDDLTETHD. £-45%IF, RMELEZ7 7042V BRI CRERBR 21T TET
HDHN, ARFFRTHEITIHEL L= ¥ — e Uk, BENICRER# OB ERG 212 5. £
LRIEEZ, AR CHELNZZ—ELIRIZOWT, ¥—E U EN, Fik, BEEHELE2T
AT, UV IRBRRICEN L2GAa1s, CORMETLENICEET 20T 2 TFETH 5.

Relative Mach Number
16

X3 : CFDfERIZ L B ¥ — v~ v AR

23 Xk

V) ES BRI AT7—FF% Vv bz VU 2w ) 4E,(1959)

(2 #E # %, A2 —vr —#ELikit— 21 4,1973)

(3) #2 BRRER, Y=y b VR BRI, (1993)

4) oW R ER BR F, (hAax—rvr=r vy #aEk,(2000)

(5) I =BR F, VNG A X —v | I AEAE,(1964)

(6) Wk RE F VA —RY xy b=V ST Y 7 > ORIRICE T 24552 (2006)

I

-41 -



INS—ROTYRI OO OMZRIMECKET HIREFEOHEN — ARARBE

mE HEEHATLAIFER MEFEESATLRESR)

MR Bih(MEFEHATLRRE 2 —K BERREERE B2

RE M=EMEFHEEOATLBR LV Y— BERRSFERE R
O MHA BEAMEHIRATLIZFER SERKIFHARE)

1. AESE-B8

BAE, MZETHEY 2T A%t v Z— (APReC) T, IR, JUNKEE, KBRS
Je OVFH 28 0 PR T FAE (JAXA) &S U C, i) o B ik c 3610 5 S 70 B Ho il &
WEL, TORBHENZ /OB ETESIC LV RITEIET 2 W) ey MR H B
b, Zo7uavzy NOMERBEO—2 L LT, EBRICERINI Y2y b PO
BENET NS, TOVxy b2 VOB TIE, RBME~OMENLELRARERD. £
TTAMIZETIE, Y=y b P OfEBudRE R K OS2 IR S B L7C RS 2 fENL T D
ZEEHAME LT, KLY K D e )) 8kgf #k DBEAF ORI THEH /NI 2 — R Y = v b=
T ERWT, BERESCERR CH S OfMEEZ Z(LIEH T, Yoy b U OfERIE
FEWC 52 D5 B O 24T > 7.

2. FREE

KIFFETIE, WY =R =y b U2 ERBH VICRE L, EBREITo7-. %
EIXFICHLIORT Lo etk oo L FEREBRH L, SOICKEENEEENS RS,

+ Sophia Precision -
J-850 Turbojet Engine
J-850 Turbojet Engine Test Sell

100mm

centrifugal ball plate spring radial turbin
compressor bearing

X 1:J-850 fitikfko o L FERBRAT X &L
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3. RERBIVHIEMRENT DME

3.1 ERME

KREBRTIE, F—AV =y bxmr P OIS MIVED AL S fElEE O LA 2 ffT 572
(2, B LR LT BRI TR /NI 2 — R = b = 27 J-850 D 5[+ fif B % 221 & -, 0~90000
rpm T CHEEHR 21T o 72, M, SJEMEOZIITIEN 2 IR ISR OMAEDE T B LA T
Vo7 v— Nt 52 L CHEMEEZB LS Y. £, ERPEIV 2y bV r—v
VT DOHNBED LR - T R OB, RIS SEiE O &, PO 4EHEZ Y TV X A A
TEHHl - F— 2 DIRAEZIT -T2,

32 HIEREHTHE

BAEARAT COFRNE, #F OIRE R (EREE) IZREL, fmE~ Y v 7 AEEZHNT
1Tolz. M3 oEEEENT, B~ Y v 7 AEZEA L, BhszfiPE4 1.45X10"~2.98 X 10'[N/m]
ETCOM T4 = BALE T TN 21TV, 2 IRE TOEBRIERE ORI 21T - 7=,

3 BAEARHT I VT [l s

K2:MAAfERAFY T — R

4. #ER

4.1 BIERTHE

BiE~ ) v 7 AEICL > TRO BN, K AR ERIC K2 EREE 2R3, sz i gE
DIz LY, 1Kk, 2 REBERFEEN EH LT ZERNbns. flsZiitEo 25~35%FLE
DA FIZHE, 1 REBREE L 10~14%F2EE, 2 IAERBEE X 5~10%F2E EA-3 2 &9 fEEM
Boiiz. £, 2 IEKHEEE T4 T2 T 160000[rpm] LA L & EEEEER 2 J6 1) 5 s P 2
ZTWHTI, FERICE D 2 WA E@ERIIMR TE RN EBEIOND.

£ 1 ESZHNE & fEBOE

ESZEME (N/m] 145%x107 | 1.79%x107 | 221%x10" | 2.98x10
1% [rpm] 39588 43669 47976 54612
2,  [rpm] 163978 172081 181658 198307
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(8) 7RI 1.45 X 107 (N/m) (b) 7RI 1.79X 107(N/m)

Freamecy e

ong wee stont

(©) /SN 2.21 X 10°(N/m) (d) /3K 2.98 X 107(N/m)
[ 4 24877 1 O JE EE

42 REBHR

5z O 5 Ef A AL S - EBRIC L DIRBIEE 2K 4 18T, VI 7ICEBTDLE, Eh
Z 1 45000~60000[rpm]FLE T 1 IRONEHEIZ 1 SO E—ZENHDH Z Lvbinsd. -, £0
E— 7 fSUTEISZ IO BRI TREI L T D Z E0nh, 2 ONEE O v — 7 S fERE L S
WOEBIILDbDOEEZ NS, BT OREND, 2 WEREEILEDLEIC kb\f%
160000[rpm] LA L& & 2 Hivd. E D7 O ARFEBROIEEFEFNIC IS TIL 2 REREE @R IZ X 2
RENBIGDNBIN o7 B2 BN,
PEXY, AEBRTHWE 4 FBEOEZMIMETO 1 REREEIIRO X 51225, K506
PRERARATIE & SEBRMEITEERIC — B L TR Y, MIPEDM EICHE S fEuEE o A % P %ﬁf%
HFEETH D Z LRI, PERRARITIE & BB & 07213, FEREHE CRO7ZMIPEE 2 vz
Yy, 8~10%FEfE &7 o7z,
2 WS & fE R

EhZRIME [N/m] ‘ 145%107 | 1.79%107 | 221x107 | 2.98%10’
1% [rpm] ‘ 46000 ‘ 47300 ‘ 52600 ‘ 58900
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S 5
(&]
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—— experiment
3 n
1.0 1.5 2.0 2.5 3.0 3.5x10’

rigidity [N/m]
5 BUEMEHTHE S & SEBRAS

5. F&H

AR TIE, Y=y b P OfEREE DOFHR L OFHEEORN 2 AR E LT, BifFof
BFATHEF /NS — RV 2y b DU B AW, PIEMEOREEIC X0 szt 2 28 &8¢,
EEHEAPBR COfEOR R X MRz~ b U v 7 RyE A 7z [R5 £ s B o BGERAENT 21T -
To. ZORER, =AY =y TV OIS D EBREE O ZEbE, FBRIZ X
RTHIENTE, SHICHGREITICK Y SRBECTTHTLZENTEL. Lo T, AICE
WTVxy b ¥ OfERR EE OF T K Ozt & B U7 faBORE OFEEIE & LT 5
ZEWTE.

HEF

AR DB LV R VOME LR BICHIZVELT, YT T LTV
UHRREHEAR, ARSI ETT OISR & REUEFTOEEBOEHR LY, 2R 5
e IR EBY L.

TXE, CHHEEEE LEETOERC, EAEHOEERLET.

Z& XAk

[1] AR TEKKEH, SR T 7= HA Z A, pp2-3

[2] #RARE—, BNV EZ~ =27 L, BAEMEH S, (1999), ppld3-147

[3] MAHL =, fMHFIME, $5230 65z - 2 ORE & ARG -, sEE5, (1988), ppl05-107
[4] IUAHES, AWES, TEdsgko /15, =74, (2001) , pp290-315
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=y PP UEREL.
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7 UoAIEE R, 1BERH Y 7o LK
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X7 hD 2 OOEITHER S

TW5, [REX—E i v 7 MIEEY—E oy 7 Mk, BN EENREWZD, &
[BHAIC BT A EANRKEL 2V, BRIBBHEMETLCLEY. —F, BEX—ErU Y7 M
KIEZ —E vy 7 M, RS K< SR 2N E O 72 DB 720, #H13% 1) o> DN fE i IR
WEELL 725, 20, KIEX—bEr vy 7 MIRE K<, @EX—br vy 7 MR s
M T DT EMROENTNDN, HROTIIROFEEEZILD DEE L.

AFFRICBNTE, EEY — B URORIROBEEVEEZ D 720, @) ihes & R oMAas
DEICOWTHE ZIT o 7o, fEREHEHOZINET, EAEREIEE L Y £20%FfREHE L Tk < 2
e L, i OIXRERDERFEHERIIC G 2 DI OV T BT L7z,

2. B

REMEATICIT (B~ N Y v 7 2] 2% iz, 2ol EEZ O CEBIT 217 5 B4
Fig.2-1 (29 Xk 912, BEREZ WL OO AR ICHE TS, EARERITIEE - EE%
%xTgﬁﬁmﬁﬁﬁﬂiﬁé30@$¢E$T%WéﬂfkDy%@%@.%F@ZZJﬁbk.
BEROYHERZ BN G525 Z &ICE->T, MO EZRGICRT L 705, K
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Fig.2-1 Shaft Division Fig.2-2 i~ NV v 7 ZAEOHARER

2RO ZENHKD. pE~Y MY v 7 RETOHEL, &RE— FOBEAESKZ KD 5
DINBESTHHENWHIZETHD., LrL, ~ ) w7 AT ETHAUEMDZREZER, HiT6eb
ENTNZEICED RELSRH>TLEWY, HBERMKLTLEY EWVWIREAHLIFETD.

3. &M

FPEIE X — B R ORR G A 48000[rpm] ETRE L, T2 YU AT AORAEM ARG LIk
B OMOKRE EERE L. EEOIIRITY — U RBROKIR L Y 36[mm] & & iE L, flEITm%
Bign-7 7 A —E V- BHEOE S LD 550[mm] EFRE LT-. I EE NN EER R, JLuERhe
ET 5. IR OB L MRNTI D726, A 30[mm]Ar 5 42[mm]E T 2[mm]% A TEL S,
#i 2% 400[mm] 75> 5 700[mm] & C 50[mm]%] A T2 ' 70, F 7= BRREHEEEDN IR ER DI
LT, EOLITELT D0 E W I HFNZ OV THET L 7=,

FENTICH W=7 7 & B — DT U A7 OFpE%E Table L IZE &7, 77 7 U 27 DRk
IZOWTIE, WEEEERE U 7o SR AR RER, 1B 7 v OfE Ve, #—vr7 ) X
TIEEEEEL TWRWDT, 777 AT OMEICEELZMHIE L-EE v,

4. #E8

FT, EEORIRICIBNT, EIEL 3 I CIREBMENT 21T - 7o fE5 % Table.2 12”3, £#E—F
IZBW T O g L=y, ZXEREEEEO 1% Th o727z, EONEHICBNTYH
FERICHETHLZ LR gnolc. 2L Y, DIEOHITIZIHE W TR A 20 38 L THWD
ZEIZT D WIT, AR L R A 22 S CIREVENT 21T o 7ok R % Fig.3-1 12”1 IRODfER
[R5 % TR TR L, 2 IROMEKREIEREZ SR CENETIUR L. EREERENA = ¥ DO ERK
[R5 L 0 20%F2 EEREIL T Bl & iR O A G b, iR 400[mm] CERR 32[mm]Ll kT
Holz. TR 450[mm]DOLA T, A D U TR 40[mm]Ll EDORFIZ 2 RO fEkklalfisdk )
20%HfEAL TNz,

EOIIEREBR DR ELZ D 120, fillgk 36[mm]iilE 550 [mm]DHA T, (£EH % 10100 -
1/10 - 1/100 (2 L ST, fERIREEDE(LT DM 2 RD 72, ZDOFR % Fig.3-2 [Zr-7. Z
ALY, sz ofIMEEZmD THAEREEZ O L2RIIHFEFEcCELnWeEEZ 2 ond. B EORE
Mh, KRR DU A BRET BRI, 1) EREEERE TS, 2EAETD. Lok
SIRNAMBETH Y, FITIT ) EKEHEEE “RKOBHREE LD bE To808ELHD 2 EN00

S>7z.

47



Table.1 physical value oflst Fan and LP Turbine

1st Fan LP Turbine Table.2 The effects of the number of segments
Material Ti-6Al-4V INC0718 20 Division 25 Division | 30 Division
0 kg/m® 4470 8230 1st Mode | 14224.8[rpm] | 14270.8[rpm] | 14158.9[rpm]
m kg 1.282 2.366 2nd Mode | 45288.8[rpm] | 45120.5[rpm] | 45083.1[rpm]
I kg-mm? 1575.8 48585 3rd Mode | 71997.4[rpm] | 72266.8[rpm] | 72323.9[rpm]
Iq kg-mm? 2632.9 2907.8
70000 '_'60000
EGOOOO :.:' """" —e— 15t Mode 1=400 [mm] ._.§'50000 R ¢
< 50000 = e e—% | 2nd Mode I=400[[mm]] 40000 |
© -0 —— 15t Mode =450 [mm 2 e 15t Mode 1550 =36 [mm
:g 40000 $— ---@--- 2nd Mode |=450 [mm] < 30000 e ;nz ’:’I::e “:5555(:] 1:3:6 [[mm]]
g 30000 e 2 o 880 b Saom|
8 ¢ esign Point s, o " ¢ °
é 20008 j——b—w gesign Eoint(120%) = 10000 [
10000 0 ‘
0 e 1.000E+ 1.000E+ 1.000E+ 1.000E+ 1000+ 1. 000E+
30 32 34 36 38 40 42 6 07 0 09 10
Shaft Diameter [mm] Spring Constant [N/m]

Fig.3-1 il & il = |2 k)3 2 fa s Fig.3-2 (XREEINT kT 5 fi s i

5. §£E

ARIFFEIZ BN TRE X — B BilR ODIRENVARNT 217 - 7553, fGRRERE S = o 2 v R Rl
fECH v, e iR 4217 5120, 5 400[mm], &< TH 450[mmlic LR uiEe s n
ERHBILE. L, ZOWMETHD L, BRBERROMEREM: D38 L < 72 2 FTREMED B 5.

AERE LIRS T U aER L L) E95 8, B E a0 7 MEEREF LARTE
R, —, BREERR OV A R T DI A TiF 72 < T b9, FUifE- g,
LW CTHERRETE 2L IR 77 ¢ X — U 2REFLABTHENE TE/-. HiC

I3, EREEEE A CROEREE LICRET S 2 L bEEShD.
$5 3k

1) RHELfE- BREFR, TAZ—v oy r, figEil, W 2 B%E1 T, (2001)12-10, pp.41-63
2) [HES - mmER, B o D5, aa -tk PGS 1 OETT, (2001), 6-15, pp.291-315.
3) VERETS e« IR — « o5 FEHE, TS AR Bh 7, A = o 4k, WINGES 5 WIFE1T, (2004)1-25,
pp.51-54 « pp.122-131
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TEREZITD, BONTET—Z 0B AF ) —JVIZBSHNIRNE LT BEOHER 21T 5.

2. ERREE

¥ 2-1 (a) \ZRTHIEK I, B ardfre—%—, fAjlie—%—, \EBXIF &
RoTWD., varFAne—F—HNOv ) arF A VE o 7IZEAL TWDEITIAZE —X
— (JUH BAB1220) %, v—4 ¥ (F—xr 2l KV-1000) |25 - CRREREICK LT
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[1] L.S.lanovski, V.A.Sosounov, Yu.M.ShinkHman, “THE APPLICATION OF ENDOTHERMIC FUEL
FOR HIGH SPEED PLOPULSION SYSTEMS?”, Aiaa paper, ISABE 97-7007, 1997.

[2] BEiEE7e A & 7 — Loy fiRflift OB,  http://www.techno-ganda.net/dsweb/Get/Document-4941/
420901.PDF
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1 SERETT
Scale Propulsion system Location

Rail width:1.5[m] CAMUI hybrid rocket motors

Full Scale Rail length:2~3[km] or LNG rocket motors Abira Town
Sled total Weight:500[kg] Total thrust:5[tonf]
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Fig. 1. Overview of the baseline configuration M2006.

Fig. 2. Wind-tunnel test at JAXA/ISAS using the M2006 model.
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Fig. 4. Pitching moment coefficient at Mach 0.7.
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X3 EPMA AR (Fifk/kS&iE A 10.7ppm)

33 YILIT7—T ARV RIHEE

ARG TlE, BRI O REZM S E X, YV T7 7 —T % v 7 ORI O\ TELR 21T
STn. BEOKER, YT 7 —T X v 7 KOGHEREITF IE~900K £ TORifb/KFEDOEAE & 900K LL
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(1) R ER : B KFEONIC K D2 KFEOEI, BREMBEN N7y 7, =X« F 4 —2 A
i, p952-958(2003).
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