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ODbjectives: Background:
* Design, build, and test a proof of concept ultra-high energy density, ultra- * Planetary sensor networks take advantage of recently miniaturized sensors and improved low-power avionics.
nigh specific power hybrid power pack. * These sensor networks require power sources with low mass, yet be able to provide high burst power for sensing and transmit events.
 Demonstrate specialized non-rechargeable battery cells coupled with « Conventional batteries are either too low power or too low specific energy.
supercapacitors can yield high specific energy, high pulse power sources.  Thereis a strong NASA and non-NASA (e.g. IARPA) technology pull for hlgh power high specific energy power pack for a wide range of applications.
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Figure 3. Comparison of pulse (20% duty cycle) discharge capabllity as a function
of temperature for battery cells only and battery-supercapacitor hybrid packs; a) LI-
CF,.-supercapacitor hybrid, and b) LIi-MnO,+CF, supercapacitor hybrid.

Slgnlflcance/Beneflts to JPL and NASA: Table 1. Summary of commercial battery cell and custom
battery/supercapacitor hybrid pack performance at +20°C.
» Successfully developed a high power testbed system.

* Conducted performance comparisons of high power hybrid packs consisting of two different types primary cells and supercapacitors.

 Demonstrated pulse power capabllities of up to 50A with only minimal cell polarization.

* These hybrid power packs exceed the performance of conventional flight-qualified primary and rechargeable battery cells in terms of Jet Propulsion Laboratory
specific power, specific energy, and current pulse capability California Institute of Technology

» Hybrid power packs can be operated effectively at reduced temperatures with minimal performance degradation. Pasadena, Callom

* This technology will be useful to a wide range of mission applications including distributed sensors that require small, lightweight

energy sources coupled with high power pulse capalbility. Copyright 2021. All rights reserved,
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Figure 1. Experimental testbed control system




