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Decomposition reactions of the main components of NEPE propellant in ignition process

composition molecular formula decomposition reaction reference
AP NH,ClO, 2NH,ClO,—N,+4H,0+Cl,+20, [30]
RDX C,H,ON, C,H,ON,—3HCN+1.5NO+1.5NO,+1.5H,0 [30-31]
CAB C,.H,,0, C,;H,,0,~6CH,0+3C,H,+CH +2CO [30]
BTN CHON, C,H,0,N,—2.2NO+2.2CO+1.5H,+0.8CO,+0.6H,0+0.60,+ 0]

0.4CH,+0.4CH,0+0.4NO,+0.2N,+0.1C,H,
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Ignition and Combustion Characteristics of NEPE Propellant in Nitrogen and Air

TU Cheng-yin', CHEN Xiong', ZHOU Chang-sheng', ZHANG Bei-chen', LI Lian-bo’

(1. School of Mechanical Engineering , Nanjing University of Science and Technology , Nanjing 210094, China; 2. School of Mechanical Engineering , Nanjing
Vocational University of Industry Technology, Nanjing 210023, China)

Abstract: The ignition and combustion characteristics of NEPE propellant were studied based on a CO, laser ignition test plat-
form established, in which the combustion processes of NEPE propellant in different gas environments were photographed using
a high-speed camera and the ignition delay times of NEPE propellant were measured under the pressure of 0.1-3.0 MPa in nitro-
gen and air through a signal acquisition system. The results show that the ambient pressure and gas environment strongly affect
the ignition and combustion process of NEPE propellant. The combustion of NEPE propellant becomes more intense as the in-
crease of ambient pressure, and the burning of NEPE propellant appears more violent in air as compared to that in nitrogen. The
ignition delay time of NEPE propellant decreases with the ambient pressure increases in the range of 0.1 MPa to 3.0 MPa. Specifi-
cally, the reduction in ignition delay time of NEPE propellant is observed from 0.51 s to 0.29 s in nitrogen and from 0.32 s to
0.18 s in air. However, when the ambient pressure exceeds 0.5 MPa, the influence of the ambient pressure on the ignition delay
time becomes insignificant. In addition, the burning rate of NEPE propellant is also found to be effectively affected by the ambi-
ent pressure. With the ambient pressure increases from 0.1 MPa to 3.0 MPa, the enhancement in burning rate of NEPE propellant
can be seen from 1.71 mm-+s™ to 4.54 mm-s™' in nitrogen and from 2.51 mm-s™ to 11.4 mm+s™' in air, and thus a stronger in-
crease in the burning rate is observed in air. Finally, the experimental data of burning rate were fitted by an empirical formula,
which indicates the Vielle burning rate formula is more suitable for reproducing the burning rate characteristics of NEPE propel-
lant especially at 0.1-3.0 MPa.
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