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High-Mach Integrated Control Experiment (HIMICO) Part 2:
Studies on Flight Trajectories, Guidance, and Control
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Abstract : Hlgh-Mach Integrated COntrol experiment (HIMICO) is a prospective hypersonic flight experiment using
an S-520 sounding rocket as a launch vehicle. In this paper, flight trajectories, guidance, and control of the experimental

vehicle are studied. A primary objective of the trajectory design is the achievement of the requested conditions for the
propulsion system test (i.e., a high Mach number and 50 kPa constant dynamic pressure) for a sufficiently long time.
Reference trajectories with designed launch conditions of the sounding rocket which satisfy these requirements are ob-
tained by using trajectory optimization techniques. Additionally, the preliminary design and its Monte Carlo simulation
of guidance and control laws installed in the vehicle are conducted.
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Unit: s

Initial mass of an S-520 rocket [kg]

2100 2150 2200 2250

2300 2350 2400

2450 2500 2550 2600

2650 2700 2750 2800

60 — 99.9 93.1 83.9 73.9 63.7 53.4 428 324 220 125 — — —  —
61 — — — 80.7 71.8 62.8 53.4 43.7 34.1 247 155 72 — —  —
_ 62 — — - 757 688 60.7 52.3 43.5 34.7 26.0 17.6 100 - — —
&63 — — - - 644 576 503 42.3 342 264 186 11.6 — — -
::D 64 — — — — 586 53.8 47.1 40.0 33.0 25.8 187 122 58 —  —
§65 — — — — 444 486 435 37.2[31.0|245 181 122 63 — -
€66 — - - -~ 423 388 337 283 225 169 115 61 - -
267 - - — — — — 332295 250 200 14.8 103 54 - -
Tes - -~~~ 272 249 212 169 128 86 - - -
69 - - - — — — — 189 168 13.7 103 64 — — —
0 - - - - - - - 139 124 103 73 - - - -

— : Infeasible (duration is less than 5 seconds).

HoFk WEBRBREIER ) (B AE R 50 kg)
Unit: s
Initial mass of an S-520 rocket [kg]

2100 2150 2200 2250 2300 2350 2400 2450 2500 2550 2600 2650 2700 2750 2800
60 — — 957 89.2 79.4 68.6 57.7 46.6 354 239 129 — — —  —
61 - — — 89 75.0 65.6 55.7 45.6 35.9 255 155 58 — —  —
_ 62 — - — 727 685 61.3 52.7 434 345 254 165 76 — — —
63 — - — - 600 555 486 40.2 322 241 163 83 - — -
::»D 64 — — — — — 480 433 361 288 21.7 148 78 — — -
£65 — - - - - 399 364 31.1[24.9]185 125 64 - - -
§66 - - - - — — 280 249 200 149 94 - — — -
67T - - — - - - - 178 145 105 61 - - — -
e - - - - - _ 84 84 60 — - - — -
69 - - - - - = = == = ===
0 - - - = = = = == ==
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