
Author's Accepted Manuscript

Investigation of injectant molecular weight
effect on the transverse jet characteristics in
supersonic crossflow

Yujie Zhang, Weidong Liu, Bo Wang, Yanhui
Zhao, Duo Zhang

PII: S0094-5765(15)00189-7
DOI: http://dx.doi.org/10.1016/j.actaastro.2015.05.008
Reference: AA5435

To appear in: Acta Astronautica

Received date: 5 March 2015
Revised date: 22 April 2015
Accepted date: 3 May 2015

Cite this article as: Yujie Zhang, Weidong Liu, Bo Wang, Yanhui Zhao, Duo
Zhang, Investigation of injectant molecular weight effect on the transverse jet
characteristics in supersonic crossflow, Acta Astronautica, http://dx.doi.org/
10.1016/j.actaastro.2015.05.008

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 galley proof before it is published in its final citable 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.

www.elsevier.com/locate/actaastro

http://dx.doi.org/10.1016/j.actaastro.2015.05.008
http://dx.doi.org/10.1016/j.actaastro.2015.05.008
http://dx.doi.org/10.1016/j.actaastro.2015.05.008
http://dx.doi.org/10.1016/j.actaastro.2015.05.008
http://dx.doi.org/10.1016/j.actaastro.2015.05.008
http://dx.doi.org/10.1016/j.actaastro.2015.05.008
http://dx.doi.org/10.1016/j.actaastro.2015.05.008


 

1 

 

Investigation of injectant molecular weight effect on the transverse jet 

characteristics in supersonic crossflow 

Yujie Zhang 
1, 2∗

, Weidong Liu 
1, 2

, Bo Wang 
1, 2

, Yanhui Zhao 
1, 2

, Duo Zhang 
1, 2

 

1. College of Aerospace Science and Engineering, National University of Defense Technology, Changsha, Hunan 

410073, People’s Republic of China 

2. Science and Technology on Scramjet Laboratory, National University of Defense Technology, Changsha, 

Hunan 410073, People’s Republic of China 

Abstract: The effect of injectant molecular weight on the transverse jet was investigated by the hybrid 

RANS/LES simulation, particle image velocimetry (PIV) and nanoparticle-based planar laser-scattering (NPLS) 

measurements with the nitrogen and helium jets at a constant jet-to-freestream momentum flux ratio involved. The 

recycling-rescaling procedure was applied to reproduce the turbulent boundary layer. Statistics obtained from the 

hybrid RANS/LES simulation with fine mesh shown good agreement with the experimental results. Two kinds of 

large-scale vortex structures are observed in the transverse jet of supersonic crossflow, namely leading edge 

vortices and hanging vortices, and they were previously noticed in the low speed transverse jet. The velocity 

gradient between jet and main flow is found to be the dominative factor determining the development of leading 

edge vortices in both nitrogen and helium jets. A larger velocity gradient in helium jet induces a quick breakup of 

the large-scale structures, and this produces small scale structures with small interval in jet plume. By contrast, a 

smaller velocity gradient in nitrogen jet induces a later breakup of the large-scale structures, and this produces 

large scale structures with large interval in jet plume. The development of large-scale vortices structures has also 

influenced the mixing and penetration height, with a better mixing achieved in helium jet and a higher penetration 

height in nitrogen jet.  

                                                        

∗ corresponding author, E-mail: jamejie123@163.com, Phone: +86 731 84574756 



Download English Version:

https://daneshyari.com/en/article/8056499

Download Persian Version:

https://daneshyari.com/article/8056499

Daneshyari.com

https://daneshyari.com/en/article/8056499
https://daneshyari.com/article/8056499
https://daneshyari.com

