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Feasibility Study of Small Magnetic Sail Demonstration Satellite
Ikkoh FUNAKI® and Hiroshi YAMAKAWA®

Abstract ¢ A 150-kg-class engineering satellite for the demonstration of magnetic sail was studied.
When the satellite is inserted into an orbit whose perigee is out of the geomagnetic field, a 2-m-
diameter superconducting coil is initiated by a bafttery discharge, obtaining 3-T magnetic field at
the surface of the superconducting coil. The coil will be cooled by liquid helium cryostat, hence the
coil operation is valid only while the liquid helium is kept, maybe a week or so; during this
duration, the magnetic sail is expected to produce 1 N thrust. Although the thrust level is very
small, it will be measured by a precise orbit determination so as to demonstrate the world's first

thrust production of the magnetic sail in space.
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Coil diameter $2m

Design magnetic field 1T

(at the coil surface)

Current 500 A

Turns 10600

Coil inductance 4H

Power while starting-up 2kW

Battery requirement 200 Wh

LHe Capacity 301

Cryostat Size ; $0.2.X 6.2m

Weight 30kg
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Table.2 HEHBEYD (HEH).

Solid motor 26 kg (24kg fuel+2kg inert)
Magnetic sail propulsion system: (Coil, LHE, MCU, E‘:/EPCU) 37 kg
Reaction control system: (attitude) 10kg
RCS Fuel: (Hydrazine) 5kg
Power 15 ke
AOCS: (AOCU, RW) 12kg
Communication 8kg
DHU :(DR, TCIU) 5kg
Structure 17 kg
Thermal control: (HCE) 5kg
Cable 6 kg
Solar wind monitor 2kg
Margin 2kg
Total 150kg
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