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Mixing characteristics of hyperburner with a lobed mixer

CHENG Xiao-jun, FAN Yu-xins CAT Di, WANG \Jia-hua
(College of Energy and Rower Engineering,
Nanjing University of Aeronautics and-Astronautics, Nanjing 210016, China)

Abstract: A simple\structure square lobed-mixer with-high mixing efficiency and low re-
sistance was_designed to turbofan by pass flow-with ram bypass flow thoroughly in turbine
based combined ‘cycle engine hyperburner. Numerical simulation of square lobed mixer and
comparative analysis with conventional mixer were made; the results indicate that square
lobed mixer with high mixing efficiency and low resistance of the streamwise vortices of daisy
lobed mixer. Numerical simulation results of various mixer structure parameters’ influence
on mixing characteristics show that expansion angle dominates the thermal mixing efficiency,
and the export height of the mixer has little effect on it. The square lobed mixer has the

characteristics of high mixing efficiency and low resistance when the wavelength ratio is 1. 0.
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Fig. 1 Structural chart of square lobed mixer
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temperature distribution along radial

PR 04 8 31
0 9 0 6 124t 8 08
P . 3 2 90 2R A 7 S
925 5. 2 L P 05
T BB 8 A A 0 € . i 00
I SA M 1AW B 5 A B
8 AL 12 45X kY 1 45 B 1
B A 9 AP A T 4
T R I RS R
1037 i SR 6 )7 16
L 40757 A B — B, o 4 T DLt T
VR S £ SR A (R 77
e IR WK | 9 2 30 K.
e I 490 DL AR B BACR % 10K
R 9 I 5. 396 Ly~ (8 26 7 7 5 2 06 5 2
P A o BT LA 38 SR P 707 2 5450
O 2B S5 S AR B A B
L5 RBRABBRIFMSH
D BRI R
o= Lo St Ry, — Dl T Pty

in me, + my,,

2) MIREGHR
JV TL’ d"ﬂ'i v Trxp "nvrp -V Thxp inhp
n= — . . - -
V Tix (e, + ) — «/ﬁ Mo, — +/ Tip 1

. R TS g + Tom o A .
it:l:'j Tmix = M? j‘jfﬁé‘{%%’lﬁﬁ—]:

me, + 1y,
TR & BNl » o D L . VRA AR 0 << <<
L, 3 =0 W, RN R ARG 4 9=
LI ARRNAMR i e iR A B IE T 1 IRE
JEE B

2 HEERKESH

2.1 FREBEERSHREERESHISE
BB

T W R B 5 48 A6 AL DR A AR E A T
XF G PR BORR & #8 BA M R 75k A (300 5
TR OB CH/A=0.5). & 6 R i e IR
B TR T 43 A%t e L &7 Sk W R O
RAMNWE O, i 20 0y B2 A2 1k X L &1L 8] 8
Shy R o gt ARV A5 A O AR T A e R o
Xof H PR 36 5 A8 T 0 391 Sy B IR VR A i o T IR
A2 54 Kb i A

B T [ |
T°/K 300 400 500 600700~ 800
1 3 5 7 9 11

SAERLNE AR 7 2%

IITE MR 3

(a) A

(c) 54

A6 PIRR IR & A% T i B0 0 A X L &

Fig. 6 Comparison chart of downstream total

temperature distribution with

two lobed mixers
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vortex velocity with two lobed mixers
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with export height of square lobed mixer
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