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High-Mach Integrated Control Experiment (HIMICO) Using a
Sounding Rocket: Optimal Design of Vehicle Shape and Trajectory
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Abstract : HIgh-Mach Integrated COntrol experiment (HIMICO) is a prospective hypersonic flight experiment using
an S-520 sounding rocket as a launch vehicle. The primary mission requirement is to achieve the experimental conditions
for installed ramjet engines (a high Mach number and 50-kPa constant dynamic pressure) for a sufficiently long time. In
this paper, feasibility of the experiment is investigated through conducting the simultaneous optimization of the experi-
mental vehicle shape and its flight trajectory. In particular, consideration is given to the tradeoff between longitudinal
static margin and trim capability. Launch conditions of the sounding rocket are varied to obtain vehicle shapes and

associating trajectories that satisfy the mission requirement successfully.
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Parameter Unit Bounds

bin  Fuselage nose length m 0.3 < by <0.75
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Unit: s
Gross mass of an S-520 rocket [kg]

2,100 2,200 2,300 2,400 2,500 2,600 2,700 2,800
= 62 — — 189 423 288 156 — -
S 63 — — 135 407 284 164 — -
2 64— - 111 387 274 166 58 —
565 - - 84 3659260 162 65 —
§ 66 — - — 341 243 154 65 —
2 67 - - - 308 224 143 6.0 —
68 - - - 130 205 130 59 -

— : Infeasible (duration is less than 5 seconds).
FAFK: PBRATRER R (B2 E R ERIE 1 %)
Unit: s
Gross mass of an S-520 rocket [kg]

2,100 2,200 2,300 2,400 2,500 2,600 2,700 2,800
= 62 —  — 90884 263 142 - -
o 63 - - 53 328 257 149 —  —
2 64— - - 163 245 149 51 —
g 65 - ©O%8 9801 144 56 -
ERCI - - 101 206 135 56 -
2 67 - — - 7.6 186 124 54 —
- Dl 115 - -

— : Infeasible (duration is less than 5 seconds).
F 53 PR ATRER R (B2 E R EIRIE 2 %)
Unit: s
Gross mass of an S-520 rocket [kg]

2,100 2,200 2,300 2,400 2,500 2,600 2,700 2,800
= 62— - - 132 237 126 — -
S 63 - - - 91 223 131 -  —
2 64— - - - 207 130 — -
o ()

5 65 — - - 159 127 — -
§ 66 — - - - 120 122 51 -
2 67 - — - - 86 11.3 — -
e - - - - 51 102 -  —

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