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Background

» Lithium batteries, if used aggressively, can combust into an
uncontrollable fire called thermal runaway.

 Commercial battery emulators consider the electrical and not
thermal characteristics of a lithium-ion battery.
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« Samsung 30Q battery was discharged and charged while
recording its temperature, voltage, and current.

* The coupled electro-thermal model was initialized with the
bidirectiona:l power initial temperature and state of charge of the Samsung 30Q.
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The recorded current was then fed into the coupled model to
- test the voltage and temperature outputs.
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for development of cooling methods in powertrains shared thermocouple |-
cooling systems for power electronics and batteries. Standard Charge
* The electrical characteristics are physically emulated to =] thermocouple heater + The models have a good agreement with the physical battery
safely investigate how the battery will electrically affect a | +  With treating a battery pack as a lumped system, the models-
system when thermally and electrically stressed. thermal power supply can be scaled to represent full battery packs as ény
» Experimental data can be taken from a single cell and then | combination of the original cell
scaled to match any size battery pack to be emulated. Conceptual diagram for the electro-thermal emulator hardware.

This work was supported by the Office of Naval Research under contract no. NO0014-22-C-1003 and no. N0O0014-20-C-

1] Anderson, Brad. “Electric Bus in China Erupts in Fire That Spreads to Four Others.” Carscoops, 8 June 2021,
1] g P P 1106. The support of the ONR is gratefully acknowledged. Any opinions, findings, conclusions, or recommendations N UNIVERSITY OF

https://www.carscoops.com/2021/06/electric-bus-in-china-erupts-in-fire-that-spreads-to-four-others/.

T T 2 = ’ WV \
Sl i - 4 . . . b ° : .
i ! A ( \
2] Ben. “Why Thermal Runaway Is the Real Killer in Battery Fires” Zenaiji, 31 Jan. 2022, expressed in this material are those of the authors and do not necessarily reflect the views of the United States Navy RN S t ‘ : I
[2] y y y ) - jf It Oll aI'O lna

rtH]

https://zenaji.com/why-thermal-runaway-is-the-real-killer-in-battery-fires/.

Approved, DCN# 543-571-23 DISTRIBUTION STATEMENT A. Approved for public release: distribution unlimited. 1 of 1



	Research Poster 3-Column Template



