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Table 1 Research overview of nitrous oxide engines
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Fig. 3 Nitrous oxide catalytic decomposition
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Table 2 Calculated theoretical performance for nitrous oxide bipropellant and others

*2 SENTRIATHERT A MHEHTIEL B e

HEEFIZH 5 PRI LK REF Mo FHIEHEC (mes ™) SRR A F M,/ (kg mol ) Wi, (ms™)
N,O/C,H,OH 32193 0.8 1560.5 25.65 2460.7
N,O/CH, 3229.6 0.7 1622.7 23.67 2550.5
N,O/C,Hy 3302.7 0.7 16158 24.38 25384
N,0/C,H, 3400.1 0.6 1643.5 24.10 2573.4
N,0/C,H, 35852 0.4 17323 22.41 2685.3
N,O/C,Hy 3320.9 0.7 1609.8 24.69 25285
N,0,/MMH 33843 0.6 1730.6 20.40 2725.7
LOX/LCH4 3405.9 0.7 1835.6 19.91 29183
LOX/JP-10 3631.0 0.7 17555 22.98 27774
LOX/LH2 2694.7 0.4 2417.1 8.95 3794.6
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Fig. 9 Saturated vapor pressures of nitrous oxide, ethane,

ethylene, propane and propylene
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Fig. 10 Influence of temperature on density, specific entropy,
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and compression factor of nitrous oxide!®’
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Current status and trend of nitrous oxide propulsion technology
WEI Xianggeng" ", XIE Yuan', LU Weijie', LIU Xiongfeng', GAO Yushan’, ZHAO Haoyang'

(1. National Key Laboratory of Solid Rocket Propulsion, Northwestern Polytechnical University, Xi’an 710072, China;
2. Xi’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract: Both monopropellant and bipropellant rocket engines frequently employ nitrous oxide (N,0O) as a
non-toxic, stable, and secure self-pressurizing propellant. It holds significant research value and application potential,
especially in the field of attitude and orbit control propulsion. In addition to outlining research priorities and
development recommendations for N,O propulsion technology in the field of attitude and orbit control, this paper
reviews the development history and current research status of several types of nitrous oxide-based propulsion
systems, summarizes their features and advantages, and identifies the key technologies facilitating their engineering
application. The aim is to provide valuable references for the innovation and engineering practice of acrospace attitude
and orbit control propulsion systems.
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