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Hybrid RANS/ LES simulation of mass exchange characteristics of
cavity for supersonic ‘combustion
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Abstract: ‘Mass exchange characteristics-of cavities for scramjet applications under su-
personic cold and combustion flow were-investigated. T he hybrid RANS/LES (Reynolds av-
eraged Navier Stokes/large eddy-simulation) approach was used to simulate numerically un-
steady state flowfields,” The influences of the cavity parameters and the combustion on the
mass exchange characteristics were investigated systemically. The mass exchange process in
the reactive flow was described for the first time by using atom-tracking method. The hybrid
RANS/LES data suggest that longer cavities have a longer residence time both in cold and
combustion flow. The aft wall angle has a significant influence on the residence time just in

the cold flow. For the same cavity, residence time reduces obviously in the combustion flow

as compared with that in the cold flow.
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Fig 4 Snapshots of combustion flow fields of cavity
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with L/D= 17 76, a= 22 5( At= 1t.)

(At= 1z.)

32

6 ,
L/D= 3. 88, a= 225

B

Baurle'

L/D= 3 88,

=225

——\/Cold flow
-= Combustion

-~

1 I. il LT
0 50 100 150 200 250 300
4

Bl 6 L/D=3.88, a=22.5°[V]JFs i fit 36 i3t 2
Fig. 6 Mass decay history for L/ D=23. 88,

a=22.5° cavity

1.0
0.8

a Raw data
— Exponential fit

» 0.6

o

=04
0.2

J )] 1
0 50 100 150 200 250 300
!

W7 L/D=3.88, a=22.5° V15 it 56 0 il 4% 1
€1y
Fig. 7 Exponential fit of mass decay history for
L/D=3.88, a=22.5° cavity
1 , 6

L/D= 3 88

)

2 2



1 : RANS/ LES 45

1

Table 1 Cavity residence times

(1/(0) 2 B ’
/% )
22.5 56.25 90 ( )
Cold 1 30 071 0. 58
3 88 ’
Comb 0 59 0 59 0. 50
Cold 1 80 2 00 1. 30 ,
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Comb 0 93 0 86 1. 00
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