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A Study on the Single Stage Sub-Orbital Spaceship
The Influence on Initial Weight
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*Honami Wada !, Yuki katou !, Hiroaki Yoshida?

Abstract: We have been conducting research on the single stage sub-orbital spaceship. This spaceship has not yet been realized. In
order to realize this, we have to optimize the airframe configuration, flight path and engine’s performance simultaneously. In this
paper, we have investigated influence of the spaceship’s initial weight on the ascent flight path.
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PAYLOAD BAY

Body length 13.6 m
Wing span 933 m
Gross Lift-Off Weight  13.8  ton
Vehicle Dry Weight 2.8 ton
Engine Thrust (vacuum) 1.4 X2 tonf
Engine ISP (Vacuum) 435 sec

Figure2. HIMES’s structual plan

Tablel. Specifications for the spaceship

Body length[m|] 9
Wing Span[m] 6.14
Initial weight[kg] 1000 or 800
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Table2. Specifications for the engine

Thrust T[N] Specific impulse Isp[sec]
—38.686xM3+123.97x
PDE 7674.1 M?+522.49xM+3261.4
(M : Mach number)
ROC 5000 435
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Initial conditions *Altitude=100 km

*Speed =100 m/s

*Altitude =0 km
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Figure4. Flight condition
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V : Speed [m/s]

Flight path angle : Y [rad]

D : Drag [N]
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Figure6. Flight path (1000kg)
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Figure?. Flight path (800kg)
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