Author’s Accepted Manuscript 7

sssssssssss

7

A
NGRASTRONNUTIGAY

Entrainment characteristics of cavity shear layers in
supersonic flows

Hongbo Wang, Peibo Li, Mingbo Sun, Jun Wei

www.elsevier.comylocate/actaastro

PII: S0094-5765(17)30403-4
DOI: http://dx.doi.org/10.1016/j.actaastro.2017.04.029
Reference: AA6289

To appear in:  Acta Astronautica

Received date: 15 March 2017
Revised date: 19 April 2017
Accepted date: 23 April 2017

Cite this article as: Hongbo Wang, Peibo Li, Mingbo Sun and Jun Wei
Entrainment characteristics of cavity shear layers in supersonic flows, Act
Astronautica, http://dx.doi.org/10.1016/j.actaastro.2017.04.029

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


http://www.elsevier.com/locate/actaastro
http://dx.doi.org/10.1016/j.actaastro.2017.04.029
http://dx.doi.org/10.1016/j.actaastro.2017.04.029

Entrainment characteristics of cavity shear layers in supersonic flows

Hongbo Wang"”, Peibo Li*, Mingbo Sun® and Jun Wei?
'Science and Technology on Scramjet Laboratory, National University of Defense
Technology, Changsha, 410073, China
“State Key Laboratory of Astronautic Dynamics, Xi‘an 710043, China
*Corresponding author: whbwatch@nudt.edu.cn

Abstract: Two-dimensional large eddy simulations have been carried out to investigate
entrainment characteristics of cavity shear layers in supersonic flows, which is crucial to
the understanding and modeling of cavity-stabilized combustion for scramjet applications.
Effects of free-stream Mach number and cavity configuration are investigated. The
stability and growth rate of the cavity shear layers are found to strongly depend on the
compressibility effects, similar to those observed in the free shear layers. However, the
growth rate of the cavity shear layers is much higher under low supersonic conditions and
decreases more rapidly with increasing Mach number when compared to that of free
shear layers. Cavities with larger length-to-depth ratio or larger aft angle appear to have
greater shear-layer growth rate. Entrainment of the free-stream fluids into the cavity
recirculation zone is to a large extent determined by the interactions between the shear
layer and the cavity aft wall. The mass flux entrainment ratio of the cavity shear layers
appears lower than that of free shear layers and basically ranges from 0.6 to 1.7 under the
present conditions.
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