531 % 45 6 ] M= HF#| Vol. 31 No. 6
2016 4 6 A Journal of Aerospace Power Jun. 2016

XEHS :1000-8055(2016)06-1351-08 doi; 10. 13224/j. cnki. jasp. 2016. 06. 010

2 [ 3R 7L 14 57 /= B HE A A IR = B S e 1
W

FYE, RE%k, LES, K EH,
(JEITRZ Mis iRk, e E] 361005)

A

i . X EBAR B E A ORHS IR (0] 8, SR ] 2 T 818 7 24 Navier-Stokes [ %0 {585 180 77 56 43 0 17
25 JEOK U 1 2 A TR (R R 1) S U T R A e LB TR R . ST R 6 T S 4k R 2 S SRR G
FETE— A A B R L. 24 3l R I T3 06 5 sl e Ll s L 388 KOk 7 1 52 RE BH 0 42 1 AR 1) 28 38 TR AR TR AL
M2 3 K T 53 He L, > i 320 57 J2 V58 B X IRk 14 28 338 TR B R4 TR SO LT A s . % T BT B
FEMTR SIPR A G A3l R 202k 0. 900, FEAR R B LU T, i e SRk i i L2 45 1 F i BRI B R B2k
W T FZ R 0. 93 A5, o, Sk i i1 52 PR Y AR 4 5 2 38 e AR e 2 IR R R A 1 R R &R T e
Uit 121 5 )2 VR JEE R I AT W B 3 B R A 2 3 ) S e R T A )N

X 8 O CkIAAE; BIRBEE; iRl BRICE: ZERE; DEKE

FESZES: V235.2171 TEARERD . A

Effects of incoming boundary layer on injection

characteristics of a scramjet combustor
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Abstract: Effects of incoming boundary layer on flow field characteristics and mixing
performance of transverse jet in a scramjet combustor were numerically investigated by using
Reynolds-averaged Navier-Stokes. Results indicate that there is a critical dynamic pressure
ratio for every specific flow status. Only when the injection dynamic pressure ratio is less
than that value, increasing incoming boundary layer thickness could effectively improve the
jet penetration depth and mixing efficiency. Otherwise, variation of incoming boundary layer
rarely affects the jet penetration depth and mixing efficiency. For the cases studied, the criti-
cal dynamic pressure ratio was around 0. 900. At the same dynamic pressure ratio condition,
the thick incoming boundary layer cases were only 0. 93 times the total pressure recovery co-
efficient of the thin cases. The friction loss of imcoming boundary layer is the dominant fac-
tor affecting the total pressure recovery of the scramjet combustor, and variation of incoming
boundary layer thickness makes little influence on total pressure recovery induced by the jet

and its downstream flow field features.
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Table 1 Parameters of the fuel injection cases
T 6/D J Puje/ MPa

1 0. 06 (7)) 1. 325 3.0
2 1. 85(J5) 1.325 3.0
3 0. 06 (7#) 0. 900 2.0
4 1. 85(J&) 0. 900 2.0
5 0. 06 () 0. 485 1.0
6 1. 85(J5) 0. 485 1.0
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Table 2 Flow parameters of the combustor
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Table 3 Flow parameters of the experiment case

in Ref. [14]
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