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Abstract: The mixing characteristics of air streams in a dump duct with two side 2-D supersonic inlets 90° apart
have been investigated by experiment and numerical simulation in this paper. Results indicate: (1) The main
reasons for the loss of the total pressure at the mixing duct are the impingment and vortex motion of the air
streams in the duct. The flow field is uniformed gradually along the mixing duct, except that at the region of
injection. (2) The variation trend of the total pressure recovery at the exit of the mixing duct is consistent with
that at the outlet of the inlet within the range of the study. The total pressure recovery at the exit of the mix-
ing duct declines with the increase of the Mach number and yaw, and increases with the rise of the angle of at-
tack. (3) With the increase of the Mach number and yaw, the loss of the total pressure goes up in arm ducts of the
inlet. But when the angle of attack rises, the loss of the total pressure decreases in arm ducts and has almost no influ-
ence in the mixing duct. (4) When the dump angle of the arms to the mixing duct increases from 30° to 90°, the total
pressure recovery at the exit of the inlet keeps constant, however it shows nearly linear decrease at the exit of mixing
duct. At the same time, the back pressure ratio at the exit of the mixing duct goes down.

Key words: aerospace propulsion system; ramjet; 90° setting side inlets; two-dimensional supersonic inlet;

mixing characteristics; dump angle
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Fig. 1 The sketch of the experimental model and two-dimen-
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Fig. 2 The experimental model in the wind tunnel

LB BERGE S N EMSEN R RS, #
W R oA 1 st ROEE R E T 13
AFEN A EFERET 17 MEENS. BE
WEETRMBH D& 4.5D 48, % A+ 781
B WARFERM . K 3R L& MmE
5 AR FAN LR ERRT 5 AN SME R Ol
WET 1R, B S A 21 &, 78 % 8m
EA A NEE 355 50 A BRI AR

1.2 ZWE&

A% S R 7 R BN LR K 2% NH-1 XU A
BEATH . NH-1 X 28 o =X, 5 8 5 3 R
6. D% Ma JEFE 2y 0. 3~3. 5, 5 B R R
24 0.6 mX0.6 m, 87 S5 5 i B
ERBARARADHE. KBBEE—MELEE
2 NEREN 230 mm BB E , HEEUY LR SRR
UK BRREHHER.

T Fe >R 8400 HE 45 1 1), B R SR B L B
50 kHz, BF2 5 0. 2 MPa, FE J7 39 #4 2845 B 7 34

PDF CfH4#i[H] "FinePrint pdfFactory Pro" i kA G ww. Fineprint.com.cn



http://www.fineprint.com.cn

5 6 30 AR A XU A R — 0 M P i S B IR S A 1289

+0.05%F. S, E WM ER X £0. 01%F. S,
2 BUEEL

HEXHAARERERBEELHEN=
4 N-S F 8, Z AR % 5 2 Jones F1 Launder
P A ARE ke BEAY, IF R T — W 2 KUAE B
. HRETHIAMNIRAZHR - EHESLR.
FE 7 OV R0 TC 08 B 4 A RESE . TR RSk
WEN R TR BT E BETEUK ke
TROREZ2DVTEIANIRES, BHH O &E
MERE.

) A L HE TR L 2 A R B K M R R
B ARSWMBMBEMBESE. RAUASHEHAENE
B PR R 43, BEAS TR R 43 105 A>T & F
oA EF R R— 1Bk, ATESREM
WMEMENTE, RARBNEMERA., T
RS 5 A 0 BB 05 LA 5 2 R (R e ) T
ARG, MAEEH —3. B3 AT 45°0
FWMATHE HFIERBREFHRE M,
BATHE BN MR EL R 90 7,

B3 Bk S E KB IR R N
Fig. 3 Grids of the model

3 GRS

AL EBH T W WA R 4570, Bt
RETRMBN TSR AR ST R
BRSBTS A R A U A R R
EFFEU KRBT RE T ARLR WA TBR
SERRE. O T X 52 3 2K A R XL, A
T TR BT 180 RS HNIE 2 TR .

3.1 JIHRETRIMREARG Y

2BEFUA TR A 0=15" A BB REA,
FEB 1R B A W Al 180 AS R 7 A2 1 A0l 1) S ) A
BT R T  E 44 0T R W D%k

4.5D I=0°
2.5D ;
: l~—1.5D— 1=45°
o { l~=-0.5D
UNIEES =S 1
{
1 2 3 4
A #im2 A3 #1m4

Bl 4 Ma=3.0,q=2"HF 5 FiBE P A [7) A8 T 32 E O ok % i J 4 A [

Fig. 4 Velocity vector plots and total pressure contours in cross-sectional planes of mixing duct (Ma=3.0,¢=2°)
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Fig. 7 The loss of total pressure versus flight Mach number
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