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Research on Attack Angle Design Method for Sub-Orbital Vehicle
Re-Entry to Reduce the Normal Acceleration Peak Value
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Abstract: An attack angle design method for solveing large overload problem for sub-orbital vehicle re-entry is
proposed in this paper. Based on the normal acceleration dynamic equilibrium this method is designed to reduce the
normal acceleration peak value. In order to accommodate the angular rate of attack angle to the desired equilibrium value of
normal acceleration characteristics of the overload are analyzed first. Autonomous segmentations feedback forecasting and
iterative correction are used to design re-entry attack angle with an aim to minimize the normal overload peak. Numerical
results demonstrate that the proposed method can reduce the vertical overload peak value effectively. It is found that the
attack-angle strategy designed by the method can be used for sub-orbital spacecraft re-entry mission planning re-entry
trajectory and guidance law design.
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Table 2 Flight characteristics for different Normal overload equilibrium value

Ny /(N/m?) /( kW /m?) /s /(m/s) /km
3.7 64791 329. 64 33.1 1618.0 23545
3.8 61319 321.29 34.8 1558.6 23627
3.9 57966 313.20 33.4 1594.9 24297
4.0 54849 305. 40 29.2 1711.8 25532
4.1 52027 298. 14 32.3 1612. 8 25289
4.2 49344 290. 96 29.0 1696. 3 26202
4.3 46891 284.07 27.1 1736.9 26893
4.4 44556 277.49 29.0 1669. 4 26822
4.5 42433 271.18 27.4 1699. 2 27369
4.6 40482 265.41 26.4 1713.6 27817
4.7 38667 259.79 25.5 1721.9 28215
4.8 36973 254.43 24.7 1726.9 28582
4.9 35410 249. 41 23.3 1747.6 29047
5.0 33991 244.88 23.8 1719.0 29160
2 Ny =45 Q... =300kW/m’}
(1) 2 .
5.35 (5) 0
3.7
o 3- 7
[43
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