
Accepted Manuscript

Numerical Investigation on Shock Train Control and Applications in a Scramjet Engine

Fei Xing, Can Ruan, Yue Huang, Xiaoyuan Fang, Yufeng Yao

PII: S1270-9638(16)30417-5
DOI: http://dx.doi.org/10.1016/j.ast.2016.11.007
Reference: AESCTE 3824

To appear in: Aerospace Science and Technology

Received date: 10 August 2016
Revised date: 31 October 2016
Accepted date: 10 November 2016

Please cite this article in press as: F. Xing et al., Numerical Investigation on Shock Train Control and Applications in a Scramjet Engine,
Aerosp. Sci. Technol. (2016), http://dx.doi.org/10.1016/j.ast.2016.11.007

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are providing
this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting proof before it is
published in its final form. Please note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.ast.2016.11.007


1 
 

Numerical Investigation on Shock Train Control and 

Applications in a Scramjet Engine 

Fei Xing1, Can Ruan2, Yue Huang3, and Xiaoyuan Fang4 
School of Aerospace Engineering, Xiamen University, Xiamen361005, P.R. China 

and 
Yufeng Yao5 
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Different factors which help to control the shock train in the scramjet isolator and combustor were 

analyzed via numerical investigations, and were applied to a whole scramjet engine in the working 

environment. A streamline traced Busemann inlet is proposed and simulated along with an isolator. 

During the combustor design, the influence of boundary layer thickness, slot bleeding, cavity and 

hydrogen injection position on the basic combustor performance with uniform inlet flow condition are 

investigated, and it was found that the boundary layer bleeding could prevent the shock train from 

moving upstream, and the cavity could further enhance the combustion efficiency. By arranging 

hydrogen injections at certain intervals, it could reduce the combustion back pressure. An improved 

basic model by integrating the aforementioned advantages is then numerically studied. The results have 

shown that the improved combustor model contained a section of shock train which can reduce the 

loads on the isolator. Another model with bleeding slots in the isolator is also found able to raise the 

maximum chemical equivalence ratio from 0.7 to 1, but unfortunately it comes with undesirable 

combustion efficiency decrease.  

Nomenclature 

Ma = Mach number 
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