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Abstract In order to provide a suggestion for developing rocket-based-combined-cycle (RBCC) system,
as well as researching the influence of propulsion performance on payload, the transportation capacity of
dual-rocket-based-combined-cycle ( DRBCC) powered two-stage-to-orbit ( TSTO ) launch vehicle was
studied. The configuration of the TSTO launch vehicle was designed, and the flight profile was given.
Then the TSTO transportation capacity to low-earth-orbit at 180 km was calculated. Results show the 150 t-
weight TSTO launch vehicle can achieve payload of 4. 773 t for equatorial mission to low-earth-orbit at
180 km with a DRBCC-powered first stage and a rocket engine powered second stage. The propulsion per-
formance of DRBCC is tightly coupled to flight states of the launch vehicle. DRBCC works in hybrid mode
under 2. 5 Ma and then directly turns into ramjet mode. In ramjet and scramjet mode, specific impulse

changes gently along with Mach number, but thrust fluctuates, especially in ramjet mode. During orbit-
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injecting process, hybrid mode is mainly used to raise height, ramjet mode is used to raise both height

and speed, and scramjet mode is mainly used to raise speed.
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Fig.1 Layout of the two-stage-to-orbit launch vehicle
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Tab.1 Fuel-rich gas produced by pre-chamber of rocket engine
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Fig.3 Performance of DRBCC hybrid and pure ejector mode
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Fig.5 Performance of DRBCC scramjet mode
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Fig. 6 Flight trajectory of orbit-injecting process
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Tab.2 Calculation results for two-stage-to-orbit
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Fig.7 Performance of DRBCC during phase 1 and phase 2

0.4r

0.2

0.0 0.5 1.0 1.5 2.0 2.5

E8 REESHERITN
Fig.8 Boost coefficient during hybrid mode

TERAREAS , 50 %7 A7 F 4 7 e Bl e ok 7 £ 3t
(o FEMERRFIAEIA i A, DRBCC Y HE il Zh ok
BOLACR - G2, M7 B T W3l , H AR A% o
RS PN HR, e RIS HILE T 50 %, X E
B TR P RS A TR I R L, B T

—EFREE M NC i, 5 B RAME Ty, DR 4 g B D
AR B, Mk B & R, a5 A T
AN, TRATHZR N HME 75 SR B 22 980N, PR I A B
RN

TEFHN BT R AR AT B BE LA M AN ) % 3
MU AT B[R] | 4 22F 7500 T 6 | 0 44 o v
BN 3 fin, 7€ CATRBt— DRBCC TAEAEIR
AL 7 KATHY B — DRBCC ¥4 1R S B N
PR RS, P AR o RS RATRY B =
B ST 0 KT R S LB AL Bl ) . DRBCC R A4
BB AT CE, KA T 6.49 %r &%
T IE], ST 10. 05 %A Bk B 1 i (H A AE T
45. 62 %) RAHETER A B AR AT A R g
RH 185K 11 5 8 B AR 28 R o R it s A 285 () sf
FHASE BN (g UG R R o A S 32 2 R 3
P T BETETF A XA /N AR A0 R AR e TR A A T AR
T RHEEFIY 37. 68 %, {HA R T 32. 05 % (1) o 18 Ji
Wit T LUF H SRR REB R o A 15 L P ) 3
BT RAFIREAA o HE AR o5 R RAT I AT A 71,29 %, &
FrPI i, o R o R S . X2 I o BE S
BRI 33 S IR RSB A HE ) AR N T AR
T TRAT T ] > 5 BRIC iy R . Ut 2 ok
—EMIBL R, 7E— 2 FE B SR X A BES
i EE R R A B, b ST KR AR T R R gt
B 16.70 %, {HAE 3 T 57. 90 % B i 3 Ji5 434 4 A0
80. 56 %[ & BE3E I, X R T g KATHY AT
Fai /N, 28 AW AR IS AR T, 51 ) MIBH O 42k 38
AN AR RATER I FIIE

®3 ARNHNIEEMRCTHE EHFEE FEEENSEEE

Tab.3 Flight time, propellant consumption,spead and altitude increment during orbit-injecting process
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