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Abstract (HEEE)

A novel type of electro-thermal thruster with multi-wall tungsten heater was proposed and tested. The pure tungsten heater consists of
concentric 12-layered thin walls and was successfully fabricated by a laser melting additive manufacturing process in spite of its
brittleness. A nitrogen gas heating test using the tungsten heater was conducted in a vacuum chamber. The final layer temperature of
the heater achieved 1770 K with heater current of 120 A and nitrogen mass flow rate of 10 SLM. The heater thermal efficiency was
84.4% at this operating point. With hydrogen propellant, estimated thrust efficiency, specific impulse and thrust to power ratio based
on the test result were 68%, 700 s and 225 mN/kW, respectively. The electro-thermal thruster with hydrogen propellant can offer well-
balanced space transportation systems with short transfer time and less propellant mass.
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