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Introduction

Rocket-based combined-cycle (RBCC) engines are known
as the most promising type of engine with the potential to realize
‘single stage to orbit’ (SSTO). The mode transition cycles make
it possible to work effectively in different speed and altitude.
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Configuration classification of RBCC englnes

rectangular
section

axisymmetric

[(UEtele, J et al. (2014) Journal of Propulsion & Power. 30(4):944-951.
[2IShi, L et al. (2016). Acta Astronautica. 128:350-362.

Backward

[1]

Conical
rocket

Annular

-t

rocket

Combustor

Intake <:jcket Nozzel
\ Combustor

Fairing < S0

.(. AN
! ~ 2

E> |

«’(. Nozzels ‘

Multiple bell nozzels Annular nozzel



Rectangular section RBCC engines
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Rectangular section RBCC engines
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RBCC powered aircraft system

Two-stage-to-orbit (TSTO)

Orbitor

Carrier

The TSTO configuration has two parts: a
carrier for the RBCC engine and an orbiter
powered by rocketsl’l.

[7IKanda T, et al., (2007) Journal of Propulsion and Power, 23(2):301-309.

Single-stage-to-orbit (SSTO)

The SSTO configuration has a highly
integrated airframe-engine system. The RBCC
engine can work in eject mode, ramjet mode,
scramjet mode and the pure rocket model!®!.

[8]01ds JR and Lee H, (1996). Proceedings of the 6th Symposium on Multidisciplinary Analysis and Optimization.



The obstacles and benefits of RBCC research

The project of making RBCC engines a practical reality faces several
difficult obstacles. For example:
* 1ncreasing thrust gain in ¢ject mode
* realizing smooth transition among working modes
* propulsion/airframe integration design, and thermal protection design.
Therefore, 1t 1s not easy to generate a practical RBCC engine powered
aircraft. However, research on RBCC engine techniques will greatly benefit
the related disciplines and the payoff for future space round trips makes work

on RBCC engines worth-while.
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