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THE STUDIES OF THE ENHANCEMENT
TECHNIQUES OF MIXING AND
COMBUSTION IN SUPERSONIC FLOWS
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(China Aerodynamics Research and Development Center ,Mianyang,621000)

Abstract: The viscous nonequilibrium swirling flows in a divergent duct are simulated by solving
N-S equations, and the enhancement techniques of mixing and combustion in supersonic flows are
investigated. The results show that the swirling of fuel is an effective enhancement method for
supersonic mixing and combustion.

Subject terms: Supersonic combustion ramjet engine, Combustion efficiency, Enhancement

mixing*, Numerical analysis
—e
1 5] &

SRS R BE o IR R BIHL (Scramijet engine) &+, B TS AMREE h < EH#
ARBEHSRHERSHNEARESE (H) SR REALERNES, Bit, #5
REHREMRREMERR T REZ TR EAESAP RS ZSHHEELRE
WRZEZHEERDRERTRBEAEE, HHEE T IHER AR B EKE
RABERSRBEM. FHit, SEAERE, RORRERE, BARHESESHRES
BRRAMMERRRR T XREE. MTHRRN 5 ESHR SR, BASHERD,
AXAHE TR HAR , BV BEL M EIIERE), BATHE, NTRILES. X
BAEL., BEESRRERERS, EXHTEAERE, WAESAHRSY. & 3GEILX
BRI BUR R o BE RN, 250 1842 3h i 3R 4347 e R X — A1 7

« WOKE B 19961116, 86 E B M. 19970120, X RBMER A RAHF XL FBIHE



28 # #F H AR 1997 4

2 BEAE. CFERERBFMESE

2.1 ®BHIHE

HFHEE R H/O, MREEI0E , B8R A FEILER N REEHEATH B TE N-S &
HITE, EEBERR @ & 7 O T, AR AL N-S H S RN FFERR

d_]+ % T a»y+ Eq ée(aa% F %)”
RN SERETER .
p=pRT, R=B3(f:/M)

X8, B =RT./VEM.,B, = k., To/ PV s By = PouDoo/ oo Tl Re = ooV oo L/ ptoe AT B
NEH. LiﬁﬁﬁfﬁﬁﬁﬁiﬁFF%Eﬁﬁﬁﬁﬁﬁ%ﬂﬁxﬁiﬁf“ﬁﬁiﬁﬁiﬂﬁﬂiﬁ [51.
2.2 fLSRAHE

¥ H B Moretti® 382 ¢4 7 45¢ (H,, O,, N,, H,0, O, H, OH), 8 R WA (BA#&K
PR . REMBERBRAT, LR R MR A H,/O, #R52X 346 14 i 7 3h it
REEH. EFVEABERETS L [5]. '

2.3 AREH
YL RBEEB RS u=v=w=0), BiZYIEHH%Hk (%%L:ZO) 58 & T

=0 wnaRRR-BIE.
24 BiEHE

I R R, LU ENN R 56, S T 30 (R 00 4 B B0k, AT
KARALBRI R, HI0, R AR AR 2 A BTG BT 3 AR
BRMIEE, B PRORSLE GELSOR (5D, TSI T AR,

Ar &r
- AE 1&50—1,,; - A’?

ij— 1*80; T S ATC wj; =— At - (RHS)? ijk

(N — At - D)3Us" AgCin-1

AT ;. —n AT 4 -
ReA U + BB U + SECI 00T = N - 0T

FVH S RHS B, %4904 B Steger 51200 B2 ENN 4858, AR — B b DR
3 WELSRFMSH

U RKEEMNMRRZANHR T X —RAEER, REHDOEBH R, BK 4R, HO¥R
2R, BRERLHNEL., RFEMEY: To=2000K, p.=10°Pa, ¥2B/NT R/2 HWENN K IIE
RFEZHHNES, HAXKBAITRENES, RFAE 1 irt TBAELIR 2, o XERN
TERABIRH S Z &, 308 FH %R Burgers IR EE S HLE, BEERNT.

N . 8UT +

2

u3=é(1—-e") u; = 0

_ =
0<r=<<0.5, A =0 EEMNF); r=>0.5, u, = 0 (A5 B0,

2
2 u = 4e™ "




¥18%
B XE.
AP wyu Ml ou BBIE.REAMERGEESE B OLH B DSHEBCN 2, FHET Re =
4.25 X 10°C MRS A AR B TR, HERELE 2, MEEH 23X23X39 Qi X
Y X Em) .

AR 7 B SO AP A 1 SR AL TR & B R ) BUE BT R 29

]

g
HIIT

I

IR T
LT

11
LT

18 93K JAIS G
= @
Fig.1 Schematic of pre-swirling flowfield Fig. 2 Computational grid

(a) Longitudinal grid  (b) Cross grid
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