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ABSTRACT

This paper considers the trajectory and impact point dispersion analysis of the test launch
vehicle (TLV). The analysis, which performed before and after its flight test on November 28,
2018, is described and verified by comparing with the flight test results. The six degree-of-
freedom (DOF) simulation is used to compute the dispersion of the trajectory, attitude, and
impact point, where the launch vehicle performance variations and wind effects during the
atmospheric phase are included. The impact area to guarantee the flight safety is determined
using the results of the dispersion analysis. The flight test results confirm that the safe flight of
TLV is performed within the predicted dispersion boundary.
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Table 1. TLV performance error sources

Error Sources 30 uncertainty
inert mass 0.30%
ass propellant LOX 0.90%
loading Fuel 0.68%
propellant utilization 2.0%
thrust 2.4%
propulsion specific impulse 0.8%
thrust misalignment 0.2 deg
aerodynamic drag 15%

thrust

.
(1+¢) Tt )

Fig. 1. Thrust error modeling and distribution
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Fig. 2. Longitudinal aerodynamic force coefficient
during atmospheric re-entry
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Table 2. Performance parameter variations of
Test Launch Vehicle: case 2

Parameter [Min Max]

maximum altitude variation (km) [-15.3 13.7]

maximum downrange variation (km) | [-52.7 17.0]

maximum axial acceleration

during burn (g) 145 49)
maximum flight load ¢, o,
447 176.9
during burn (kPa-deg) [ ]
maxmum-total angle of attack (1.9 7.4]
during burn (deg)
maximum dynamics pressure 045 278]

during burn (kPa)

maximum pitch gimbal angle (deg) [0.2 5.1]

maximum yaw gimbal angle (deg) [0.6 3.9]

maximum roll gimbal angle (deg) [11.5 25.0]

maximum pitch attitude error (deg) [0.2 3.0]

maximum yaw attitude error (deg) [05 2.7]

maximum roll attitude error (deg) [2.1 94]
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