%38 B4 3 Ci - Vol.38 No.3
2026 4F- 9 H Journal of Ballistics Sept.2026

DOI:10.12115/ddxb.2024.12004

EXFEEX ZHEMBIEERRR M ERZ IV TIERER %ﬂﬂ

AR OO ERM NBE K A HAL
(FARTBE TR RS P 4 [ & 5 SEU0 28, V195 P AL 210094 )

WE ARG ORAZREERLDVIRGE L E A5, TR E 2 I A F 8 50 o R s AL i 09 %
BEE H AL R ERE, AR TEANENRERZAER AN ITEFEN S H, KA CHEREREN
HFHA, LA LR 860 K B E 1.0 kg/s WRMAN T, T B & v EMA 5 AR E iy 2001
AWRBEFRR EHEESREHEE, TREREFN.ZEXANEANLGEHEHRE, EXXETREEE OR
W o EMERT ERFREBRENSEL TR, MERITELEA RBREELAR GRS AEL Y 3 KR K
s % JE H A I 6 B, 3B AY R R A OR B RGBS LI B R A BRI R SO X G e o B &
BA AP HARKTREFALRPRARMER A HE AL A, HHAUEFT T, EXARECREZRA TS G £
RRE 3 WA AT R AR A 38.6% , A MK R o iR E] 2458.8 s, BMIE T ER T EAEERER X
WEEBHAE AR BRI THN L ERS,

KRR R R R ER G o BRI R EES ORI

RE SRS V231.2 XHERFRERD . A X E RS .1004-499X(2026)03-0047-12
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Abstract ; Improving propulsion performance is a critical objective in the study of rotating detonation
engine( RDE). As the key component converting the chemical energy of the propellant into mechanical
energy , the nozzle plays a crucial role in constraining the propulsion performance. This paper primarily
investigates the impact of aerospike nozzles on the operating characteristics of rotating detonation ramjet
engine( RDRE) . Experimental studies were conducted using ethylene and air as propellants under inflow
conditions of 860 K total temperature and 1.0 kg/s total mass flow rate. The ignition limits, propagation
modes, and propulsion performance were compared between baseline nozzle-less configuration and
aerospike nozzle configurations with different design pressure ratios. The results indicate that the aerospike
nozzle , leveraging its altitude compensation characteristics, significantly improves the combustor outlet
flow-field and effectively lowers the lean equivalence ratio limit for self-sustaining rotating detonation. As
the design pressure ratio increases, the ignition range initially expands and then contracts, reaching an
optimum at a pressure ratio of 3 ;when the pressure ratio exceeds 6, excessive reflected shock waves at the
throat lead to ignition failure. The experiments also observed nozzle back-pressure induced dual-wave
collision and longitudinally pulsating detonation ( LPD) modes, wherein the LPD mode causes the airflow
in the isolator section to transition to subsonic. In terms of propulsion performance,the aerospike nozzle

significantly enhances thrust and specific impulse. Under the optimal configuration ( pressure ratio of 3) ,
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the thrust increases by 38.6% compared to the baseline, with a maximum fuel specific impulse reaching

2 458.8 s. The study validates the significant advantages of aerospike nozzles in enhancing the wide-range

operational stability and thrust performance of RDRE.
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Table 1 List of aerospike nozzle parameter
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