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Influence of single square pulse injection on restart characteristics
for mixed-compression inlet

YOU Jin, XIA Zhi*xun, FANG Chuan-bo, HU Jian-kin, LIU Bing

(College of Aerospace and Materials Engin€ering,
National University of Defense Technology. Changsha 410073, China)

Abstract: The unsteady\numerieal study of the mixed-compression inlet restarting flow
with the single square pulse injection-was performed. The results show that mass flow ente-
ring the inlet decreased and external normal shock is swallowed into lip with the joining of
the injection on-ramp, -because of the blockage of the jet to incoming flow. As the mass flow
of jet exceeds the threshold value of 5% of inlet mass flow, and the duration time of injec-
tion is less than 15ms, needing at least 0. 0014 kg gas for injection, the unstart flow of inlet
will restart. And a high-frequency oscillation flow with 135 Hz arises when the mass f{low of
jet is less lightly than the threshold value. The duration time for restart and total gas mass
reduce with the increase of mass flow of jet because of the faster flow response when the

mass flow of jet exceeds the threshold value.
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Fig. 1 Diagram of inlet structure with injection

PSR FE O 1. 24, o BAE I K, LAY K
IR [ [ 3 TR 388 0 AN 2 B U 1 1) TR B o L
i 5 ol 158 2 b S S R 50 SR 1 5 L S i A L
RRW, DL BT i AGE 0 e Dk Ok
2.23, HES DRECR 2. 54, IR A1 .

SCHR[12 B 7R S GE FR sh i A, 280
S T RS A — a2 i) R eT 2L I AR S
i FH o R ASOMAE 0 ASUR 1 1 P ) A
S B IE h 2R SR T Y Rk ST R BN BT
F SR 3. G B AR R A2 BT T S U AR R ) AR
S, o R 1D % B 9 e BT R A (L Pk i
i e Bt 3 o B S ) 004 25 AR 2 BT IR 2 iR 1
B JEH 00 5 R K o 6 . AR SC RIS A S5 B R
FH S R 0 5 TE B Jk e 5 S 981 49 ) <R PR
SRR 1) I AR S LB, 3 AR G T
e A B S 31 P BSF T) A R 36 B

mi
(kg-s)

— Squaré pulse jeb

_____

Ll

Open: Close

t/ms

B2 Jr it ge oo St 0 B A A il 2

Fig. 2 Mass flux curve of square pulse jet
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