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Numerical study and verification on combustion characteristics

of afterburner with chevron mixer
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Abstract: Based on computational fluid dynamics (CFD), the two-phase turbulent
combustion in a three-dimensional afterburner with a kind of curved chevron mixer was simu-
lated. Eddy-dissipation, finite-rate/eddy-dissipation and eddy-dissipation-conception models
were applied to the combustion simulation, respectively. Numerical results indicate that a-
bundant streamwise vortices, which enhance the mixture between the core flow and bypass
flow, form and develop along the downstream of the curved chevron mixer. The intensity of
streamwise vortices deduced by curved chevron mixer always is greater than that of the
straight chevron mixer. Therefore, the mixing efficiency of curved chevron mixer is the
best. The eddy-dissipation model is the most realizable based on the distribution of O,
and COs.

Key words: turbofan engine; afterburner; curved chevron mixer; combustion model;

numerical simulation

:2011-09-16
shttp://www. cnki. net/kems/detail/11. 2297. V. 20120830. 1200. 201208. 1718 006. html
(2008ZB0607)
(1986—),



8 : 1719

500 s 30°.

6
1T 2 REff s 3 SebtRiR A8 4 Ah

F119,F120,EJ200  M88-2

S S VIELCHERIE B 6 HLLHE: T
) [l sl
’ 1
Fig. 1 Physical model of afterburner
[4-5]
[6-8] . [9] 0 .
N ’ (a) 7 1A V7 LR A 2R (b) V3 TEALFE () iR
| 2
Fig.2 Types of forced mixer
. . , - N B [
, / T NG W 4
A - \\ B .
(finite-rate/eddy-dissipation) , (ed- Y ARD, > ) SR X
\ A
dy-dissipation) (EDC) , I e SHESHIE
w it PRI X
¥
, 3 \\‘\\ . # W?ﬁ@’\-{mlz
N = = 4 A R X
1 3
Fig. 3 Distribution of the injections
1.1
1 , 1.2
\ \ \ %
500 RNG (renormalization group) k-e ,
mm, 403 mm.
2 , / .
. , . 3 .
[9] ; . ,
5 , 5 ,
3 , vV 400K, 2.9548kg/s.
s N N 4 10_4 .

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



1720 97

400 s
55.2kg/s, 424.1K;
68. 8kg/s, 1015. 1K.
2
2.1
N s 4
8OOK H )
300K, ;
, 5 )
3 ’ (]\) fq:JFZ?l'_é/y—}' i
10

5

Fig. 5 Chevron mixer and confluent mixer
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