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Table 1 The force of high-speed ramjet kinetic energy projectile
N
case F F, F
ramjet no working 24 -198 -174
ramjet working 243 =167 76

Note: F, is the force of center cone; F, is the force of projectile body; F is the
whole force. A positive sign indicate a positive thrust. The force in-

clude the pressure drag and friction drag.
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Numerical Simulation Investigation on Combustion Characteristic of Polyethylene in High-speed Ramjet Kinetic

Energy Projectile

ZHUO Chang-fei, ZOU Yan-bing, WANG Xiao-ming

( School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: To research on the combustion characteristic of polyethylene in high-speed ramjet kinetic energy projectile, the numeri-
cal simulation investigation on the integrated flow field of high-speed ramjet kinetic energy projectile was carried out. The differ-
ence of flow characteristics when ramjet working or no working was analyzed. Both the combustion and propulsive performance
characteristics of polyethylene when ramjet working were analyzed. The results show that when the ramjet is working, the pressure
in combustion chamber is uniform and the average pressure of the central axis is about 2.1 MPa. With increasing the axial distance
x, the flame front closes to solid fuel surface at first, and then gradually keeps away from solid fuel surface. With increasing the ax-
ial distance x, both the surface temperature and regression rate of solid fuel continue to increase before re-attachment point, the
maximum value is reached at the re-attachment point and then decrease. Under the aerodynamic configuration designed in this
study, the nominal thrust , net thrust and specific impulse based on fuel produced by high-speed ramjet kinetic energy projectile
are 250 N, 76 N and 10593 m - s, respectively.
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