%49 % 556 NOFF OHE Vol. 49, No. 6
2023 4F 12 A JOURNAL OF ROCKET PROPULSION Dec. 2023

WP e 25 b B PR 0] B AR AR S T e Mg = B4R

OF L EHAR SRR R, ER
(BHZMED DRI BRAKKFTEA AR EE LT, G H% 710100)

WE AFRAPDREEFARBEHA LR ERNEFFE, U -—FERMTEC -G h 4 #
A BRI e % o 4 4 e 35 0k R M e o MR E AR AR 42 4 A F 60 mm F 30 mm, R A T
4 MEHEAE, DAC_EWHILEEN 0.4 mm, — F B9 L EAZ H 0.3 mm, & 3 & M ik
HEAFRELRT REBRRERNEFIE, ARERKA . A RBFHN W RERER LR
Ao EERSEE, A RENREANZBFENE 257, T LB — M358 8 e 5 05 F W
9 AT B AR ALY 5 T BN R e B AR R MK e 09 T A B R R R, AN REURY T R R
TR R ELAMA R EMEA R EREIRRE R E R,

KEIR EEIEE BRI HAF MR E LR RS

hESES V2312 XEKFRIRES A NEHS 1672-9374(2023)06-0055-08

Unsteady rotating detonation phenomenon of hypergolic

propellant in annular combustor

YAN Yu, WANG Zhicheng, HU Hongbo, HONG Liu, YANG Baoe
(Science and Technology on Liquid Rocket Engine Laboratory, Xi’an Aerospace
Propulsion Institute, Xi’an 710100, China)

Abstract To investigate the propagation characteristics of rotating detonation waves utilizing hypergolic
propellant, the rotating detonation was organized in an annular combustor using methylhydrazine as the
fuel and nitrogen tetroxide as the oxidizer, respectively. In the combustor with inner diameter 30 mm and
outer diameter 60 mm, twenty-four pairs of impinging injection elements were used with oxidizer orifice
0.4 mm and fuel orifice 0. 3 mm. Pressure sensors with low sampling rate and high frequency dynamic
pressure sensors were used to record the supply and combustion pressures. The results show that the rota-
ting detonation combustion of hypergolic propellant is highly unstable. The detonation wave strength is not
only varying from cycle to cycle, but also changing very fast within one cycle. For the generation and
maintenance process of rotational detonation combustion with hypergolic propellant, the external stimula-
tion is not a significant factor, and the combustor geometry, mass flow rate and mixture ratio play more
important role at rotating detonation.
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Fig.1 Schematic of experimental setup
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Tab.1 Parameters of selected cases in experiment
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Fig.2 Globe pressure traces in case 1
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Fig.3 Enlarged pressure traces at early stage
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Fig.4 Spontaneous evolution of chamber pressure
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Fig.5 Enlarged pressure traces of strong and

weak detonations in case 1
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Fig.6 Globe pressure traces in case 2
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Fig.7 Enlarged pressure traces in case 2
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Fig.8 Globe pressure traces and FFT results in case 3
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Fig.9 Globe and enlarged pressure traces in case 4
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Fig.10 Globe and enlarged pressure traces in case 5
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