539 % 21 M= NFH Vol.39  No.2
2024 4F 2 H Journal of Aerospace Power Feb. 2024

X EHS: 1000-8055(2024) 02-20220149-10 doi: 10.13224/j.cnki jasp.20220149

i AR I R Bk I R R & B L HEE 14 B ) % M
MWL E LR R, R R Bl

(1. PEdE bR sh  SHelRAEE, PE% 710129;
2. VEUA RSN I 5E r PGS FE B S SRS, PE % 710100)

i B T8RS Pkoh 52 & Zh AL (PDE) Yl #F G, % PDE {ifi FH U (4 85 8 £ AL AT T 2106 26
BAEBAUBIIT, JF I T E R AL BEE Ty o 4 R R TR A AR AL 7 Z2 AT LR JE A
YR A B0 A TR, o A A AR BT SO, T EL W] DL AR R N R R IR A R SRR Y, B R AR AR R
D - o o T I VAL e Sl L= i el M 4 R W T s N E 0 D L = o s = - R T A N
ROHCE T W A AR BT RUIRES s B AR Y S WA A 25 8 A% R 4 A O A R R R A R — T, AR
YR VL B Sy WA I 5 A L i WA (9 R K L ph P BB, PDE fff IR AR A AT LU AR 5.64% 1 LE il A5
X 8O PReMBRRSIIL; WYE; IR NIRAMT; HESEMERE

FESES: V2312 XHEFRER: A

Impact of fluidic nozzle on propulsion performance of
pulse detonation engine
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Abstract: In order to further improve the propulsion performance of the pulse detonation
engine(PDE), a multi-cycle numerical simulation was carried out for the PDE with fluidic nozzle, and a
scheme of alternating phase injection of the main and secondary flows was proposed. According to the
computational results, the new nozzle design can adjust the effective flow area of the main and secondary
flows, thereby improving the off-design point state of the nozzle. Furthermore, it can increase the actual
filling pressure of combustible gas, thereby enhancing the detonation combustion intensity. Also, the best
phase difference between the main and secondary flows manifested the condition that the back
compression wave just propagated to the head of detonation chamber. The best injection position of
secondary flow was the nozzle throat. As compared with the maximum specific impulse generated by
baseline nozzle, the pulse detonation engine with fluidic nozzle could produce a specific impulse gain of
5.64%.
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Fig. 9 Pressure contours of combustible gas before ignition
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