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Objective: The objective of this work is to demonstrate integrated thermal management technologies to enable the H10 Hall thruster to operate at more

than twice the power density of state-of-the-art (SOA) flight thrusters. A

Background JPL is developing a low-cost, low-mass, 10-kW (H10) Hall thruster that features

deep power throttling (50:1), high specific impulse (Isp = 3000 s), and long-life magnetic

—
shielding technology [1-2]. A key feature of the H10 thruster is operation at high power densities W

(2x SOA) which severely stress current thruster thermal management methodologies. Processes
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for additively manufacturing Hiperco®, the alloy used for magnetically shielded Hall thrusters,

have recently been developed by this team [3,4]. Simultaneously, methods to integrate channels

that can accommodate single or 2-phase thermal systems into structures via additive

manufacturing have also been developed [5]. By combining these technologies, the low effective

thermal conductivity of Hiperco® structures could be increased by at least a factor of 20, from 30

Previous additive manufacturing development of Hiperco®,

W/m-K to over 600 W/m-K.
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A) Oscillating heat pipe Approach and Results: We developed detailed thermal and magnetic

bench test article 3D printed models for the H10 thruster and performed trade studies to inform design

in Hiperco50 alloy. B) and integration of OHPs into a thruster core, showing dramatic decreases in
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the operating temperature of critical components without compromising

showing internal channel

2mm Hiperco50 Water OHP Thermal magnetic shielding performance. We also designed, printed and bench
detail free of defects. C) Conductivity
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Significance of Results/ Benefits to NASA/JPL: This technology will enable ultra-compact, high-performance thrusters that expand the range of

unique JPL propulsion capabilities that are needed to sustain JPL's competitive advantage in electric propulsion for our most ambitious missions.
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