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Mixing Characteristics of Multiple Injection in Supersonic Flow

Jong-Hwan Lee*

ABSTRACT

The mixing characteristics of a multiple transverse injection system in a scramjet combustor were
studied with numerical methods. The distance among injectors on mixing characteristics were
investigated. The three-dimensional Navier-Stokes equations including k-w SST turbulence
model were solved. It was shown that the mixing characteristics of a multiple transverse
injection system were very different from those of a single and a dual injection system; the rear
injection flow was strongly influenced by blocking effect due to the momentum flux of the front
injection flow and thus had higher expansion and penetration than the front injection flow. The
multiple injection system had higher mixing rate, higher penetration but had more losses of
stagnation pressure than the single injection system.

Key Words: mixing characteristics (¢}

Sang-Hyeon Lee** .

#A}), Navier-Stokes, k-w turbulence model (k-w d¢&FXE

4), penetration(% %), mixing rate (£% &), stagnation pressure loss (FA YT £4])

LM B
23 B A (Scramjet) °d_fl:7]4 AANN 2L
FEANY A" FEE KA A& A
719 EFEA, A9 ¥, AAE FIgd
5ol F8 FHAolth o|FIME d8-F
ETREAE AAYY FIBIY 2 Al
7] W&o LAsE FACHI] EFE
AE HZs7] Yl A8 7Hxe BAb uhyol
g a7t APHA Ah[2-4]

HYATA o)F BAY TEEH U@
ATFBIZE dAXe olF EAF WiHel Y A
ol wisl 2L THEH B ASAYE 7
Aoke AHdE Bl glom oy ET5A
o AHe Avas B AL B v o
2 AFME og BysA thF BA P
TUSHE Hosed 242 1 Yok

A o W Jl')

L o X

i

2 SAA W

* AU FEA 2| FEE gFEFHF
w gAYy FEHEAAYEEE §FLFAT
o] 4%, E-mail: Ish@mail.ulsan.ac.kr

AujgAg 2 334 Navier Stokes %449
k—o SSTEHAL6e &3
Aok FLAES A3 LDFSS[7]0) 439 1, Al

3, 94 2de

A &2 LU-SGS[8IE AH&-3tA Tt

g AFAHE FA7] st #A7] Abe] A

g HIgAIY "y dAFE FYsg.

Zt 299l Z79 Table 17 Zth olw De

DA FA) 9] A Aol

Table 1 & »d4¥ =74

S AR | HElU | 2A IR WD) | 3HX
S 1 0 0 1475965
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