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THE INFLUENCE OF TOTAL PRESSURE AND BOUNDARY LAYER BLEEDING
ON THE THRUST OF A SCRAMIJET ENGINE

Xu Xiankun Yue Lianjie = Chang Xinyu
(Hypersonic Research Center CAS, No.15 Beisihuanxi Road, Beijing 100190, China)

(Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, CAS, No.15 Beisihuanxi Road, Beijing 100190, China)

Abstract This paper bases on one-dimensional assumption, discusses the relationship between scramjet thrust
and its total pressure ratio across the engine. The general and analytical relationship between performance and
overall total pressure ratio is described, from which we proved that the first order derivative of thrust on the total
pressure ratio is always positive, and the second order derivative is always negative. This result reveals that
under the condition of large total pressure losses, the thrust decreases significantly with the total pressure ratio.
Boundary layer bleeding in the hypersonic inlet leads to two consequences—the total pressure ratio increases
and the mass flow rate decreases, the influences of these two consequences on the performance of a scramjet
engine is analyzed. And we concluded that if a scramjet engine has large total pressure decrease, then boundary
layer can easily improve the engine performance, but if the engine already has a good performance, then

boundary will hard to play a role, and it may decreases the thrust easily.

Keywords total pressure ratio, boundary layer bleed, thrust
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