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Abstract: The application of combined airbreathing engines used for the next generation
reusable launch vehicle (RLV) was presented. Two-Stage-To-Orbit RLV configurations using com-
bined propulsion systems for both stages were described, and a comparison was made between RBCC

and TBCC to analyze their effects on the general performances of RLV. Two recommended RLV con-

figurations were shown consequently.
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Fig.1 TSTO conceptual model propulsion options
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Tab.1 Configurations and trajectories for specific TSTO Reusable Launch Vehicles
B—% 61 5 5 K FE -t 5
TSTO 4#3 - —— REkg FRER/Ke

PN BH Vig P ME KEV, it
Rkt-Rkt Rkt HC 2133.6 Rkt HC 7468.6 662,545 77,209 — VTI—;L~
Rkt-RBCC Rkt HC 1219.2 RBCC HC 7468.6 - 6,494 VTHL
Rkt-RBCC Rkt HC 1219.2 RBCC H 7468.6 327464 71,476 VTHL
RBCC-Rkt  RBCC HC 25229 Rkt H 7468.6 568,251 120,658 VTHL
RBCC-Rkt RBCC HC 2895.6 Rkt H 7468.6 416,745 134,763 HTHL
TBCC-Rkt TBCC HC 25299 Rkt HC 7468.6 391,723 140,945 HTHL
TBCC-Rkt TBCC HC 2529.9 Rkt H 7468.6 368,461 143,576 HTHL
Turb-RBCC Turb HC 1219.2 RBCC H 47245 249,656 110,578 HTHL
TBCC-RBCC TBCC HC 4724.5 RBCC H 7468.6 - 116,419 HTHL
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Fig.2 Baseline configuration RLV ascent trajectories
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Tab.2 Engine data differences between TBCC
and RBCC powered TSTO

% % % TBCC-Rkt  RBCC-Rkt
BCHEE (m/s) 154 154
BKHHE p/Pa 95,761 95,761
085 B D Ma 10 10
R 17 53 H 151 % /m 44,256 44,275
REHBHE p/Pa 9,576 8,666
i—]\;z&ﬁ%ﬂl?ﬁqlﬁﬁ?ﬁﬁ 4061416 _
F—RRHNFEERBL 3552 58.38
F—RIEHEL T/W 0.7 1.4
B—RE AL H kg 144,224 298,981
B-REHHEERRK 296717 240,678
BB A KEE /m 47,196 47438
BRI R R kg 30,528 31,022
5K WA R B kg 79,898 85,470
BB ARFASHEAN 1,205210 1,365,248
BYERKg 558448 665234
R g 9,072 9,072
Ma=0~3 B 1.1 L(N-s/kg) 46,874 4722
Ma=3~8 B 1.7 [(N-s/kg) 35,006 32,186
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