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ABSTRACT

Present review introduces the on-going or planed hypersonic vehicles by DARPA including X-51A,
HTV-3X and HCV. The configuration and the R&D strategies of the hypersonic propulsion systems
will be also introduced with its core technologies.
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Cruiser

Modified ATACMS
Scramjet Engine Booster

X-51 Vehicle Properti

erties:
Vehicle stack: Length: 25 ft
Weight: 3,925 Ibs
Cruiser: Length: 14 ft
Weight: 1,480 Ibs (Fuel: 265 Ibs) ~ FlOW-Through
Max body width: 23 inches Inter-stage
Enaine flow-path width: 9 inches

Fig. 2 X-51A SED-WR vehicle

Fig. 3 DARPA HTV-3X

Fig. 4 DARPA HCV concept

38, DARPAE F2$% 337 /g
WEog 3= Falcon TEAEE 233t §
t}. Falcon TEAE A= HTV-1, A4 Ad
B2dof AFE ojv] wiX 3, F2FE AlF Y
Al HTV-29] 2% HS 2009 3¢ A3}t
3l lon, o2 ugoE X-51A9 3 &S
HES HTV-3XE 2012\d B3} A)dstes ADLS
7FA 3 ok X-51A7F ¥-1,000 km 7FE¢] H]
PALNE A AF= UW?J_ Fejo] 43§
vl A EtE, HTV-3Xe @A 28 #dZFol9
50-70% A% Z7]d 3 km W® A2l FF
2 T3 JFE ARE FA77F 2 Aol
g, HCVE v diFolA A7 o= 3ol= 2
Azt ool A&, % TY dFE FIL 5
Ue & AFY] o) =V HIgAE &
Zrgolo},

N
Y
o, it

o =
= T
]_

I en, 53 S5 F3 71FoA iy
S oz gtk o]F 9 YLdae olE
SZ254 A8 AAY FH71F A4 71zl ol
3 At

2.1. X-51 FA7)1% 94 &

X-51A%] 7]1A= BoeingdlAl JNEsta Sl
H, AL vFd ATA ZEA HyTecH =
aHE Fek AEsien, A A F
A2l PWRAFE 2008 9% HlgL Az

gIX61-2 (X-2) 2IAHBAE AR FAH S
B39t B3 Ak X-51AL B52 FF
ZHE A4 11km ZEA ATACMS TLAZ
F2HE o83l TAlste] vlsl 450 =g
F AgAAE ARNL o]&3ste] wlat 77tA Jb
&3te 43489 By APS 2009 ol 53
st AlES 7HAa Ut

HyTech q1zle] 7|22 542 283
o 1 AL BL T AL 2A
2 A8E ol &3 AN P4E o835t A
= otk 98 ®AcM FFHE A7 4
= 37 YT &EFH =271/ A9 uH
we 520 dAL Ws T stdEoe] o
247 FFHE J%HW AN Y Zr Al*‘%il T
A3t Fig 4v A3 Y4 23WUAE A7
T4 2 ds iﬁfz =N

ol X3 gtgozm FFHE AH A=

Lot N o 0 1@ [l (o

fr 7
{

o

[o
r

[e

m\m

315 —



27 AHE HAAA dadz FEe F
FHozM, A BHFE ARE ol§HE 2
g% dzo 4 2 BARY du 2% A
2 A3 AQ Ae AA3 wEee avs
ARG e 2he oA 2 294 wsga
dzel B4 B EF 54 mTE Al
o] BN A AE e Hsrs AR

2 dEd(thermal cracking) #38L& A=),
o] AL FY(endothermic) FFoz Az9
Wztd =35 71, w8 d3rie Hi A
A Al7to] ol X <H(flame holding)dll = 784
o3 A&t oby, HAEFE W4 L Ak A
2¥o] AFetr] AsiM e JP-7 AR ¥
S5 Sdstn FE3] 7tdHoloF 7] W&

Az Mol Als x7]d ZalE & v‘i‘*ﬁﬁg
JP-7 Azt BHd 5AS VMW g@3kga d
5 T s Ade] #2 JdEdS 0132?_‘:}

_:lo

I

Body Exit Manifold:

SJX61-1 Ground Test Engine Configuration

Fig. 5 X-1 fuel-cooled scramijet configuration

2.2. HTV-3X 71 AA

FF719 e & £ HTV-3X
g AAle o5} 255 °3°ﬂ7i}x =
5t 7€ AE QXY AAE/ YA
AXE A Fefel TBCC ARNS A st
Atk vkt 25 - 5742 &8T5 WAE
A 2 g Ee uslgda AEste 239 A
3ty fFrolA F kA REE
dual mode FAE/=IAHAE AR

ez JidE Al golt

N

10 offt [ 2 Rt ml°

ot

% off X,
i po o

Fig. 6 TBCC strategy for HTV-3X
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