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Education

Dec 2013 - Feb 2017 Ph.D. in Engineering University of Southern Denmark — Sgnderborg, Denmark
Ph.D. Dissertation: Modeling of Li-lon Battery Packs as Basis for Design of Battery Thermal Management Systems
Specialized in: Thermodynamics, Modelling, Li-ion batteries

Sep 2010 - Jun 2012 M.Sc. in Mechatronics University of Southern Denmark — Sgnderborg, Denmark
Master Thesis: Impact of Geometry on Two-Phase in a Danfoss Expansion Process - Experimental and Numerical
Specialized in: Thermodynamics, Process Design, Scientific Methods, Mathematical Modelling

Oct 2008 — Apr 2009 Erasmus EU Exchange Program University of Campania “Luigi Vanvitelli” in Naples, Italy
Department of Industrial and Information Engineering
Specialized in: Thermodynamics and Heat Transfer

Oct 2006 — Jul 2010 B.Sc. in Engineering Technical University of lasi, Romania
Honor: Valedictorian (US-equivalent)

Faculty of Materials Science and Engineering

Bachelor Thesis: CFD Simulation of the Electrical Furnace for Medium Temperature
Specialized in: Thermodynamics, Materials Science, Mechanics, and Manufacturing

Professional Development

August 2023 - Present: Research AssociateProfessor University of South Carolina

In my current role, | am dedicated to advancing the development of reduced-order and full-order physics-based
models for battery packs utilized in real-life applications, in collaboration with national agencies. My work also
involves the integration of battery models into digital twins to enhance predictive capabilities and operational
efficiencies. Furthermore, | am continuing my research on structural batteries and contributing to the
development of solid electrolytes and ultrasonic coating methodologies. | supervise graduate students in their
experimental work, ensuring the development of robust physics-based models for structural batteries. As a
project manager and Co-Pl, | also oversee and coordinate collaborative efforts with external industrial partners.

September 2021 — August 2023: Research Assistant Professor University of South Carolina

In my role as a Research Assistant Professor, | focused on the development and optimization of mathematical
models for thermal runaway, battery degradation, and other physics-based models for multifunctional batteries.
| established a new research group at UofSC dedicated to structural batteries, where | supervised graduate
students in their experimental work and ensured the development of advanced physics-based models for these
batteries. Additionally, as a project manager and Co-Pl, | coordinated collaborative efforts with external
industrial partners to drive research and development initiatives forward.

August 2018 — August 2021 Postdoctoral Fellow University of South Carolina

| joined USC as a postdoctoral fellow, where my primary task was to develop mathematical models for different
battery designs and chemistries. During the first year, | developed Li-ion plating models to study large NMC532
cells at very low temperatures and high currents. Later, | worked on models for predicting the lifetime of small
Li-ion cells and primary CFx batteries used in medical devices. | also developed electrochemical models for
Lithium-sulfur cells modified with a membrane to shield the anode from polysulfides to improve battery lifetime.
| am currently working on models for estimating the lifetime of medical batteries for cardiac pacemakers and
planning work for new funded projects aimed at building and modeling structural batteries/cells and high-
density Lithium-Sulfur cells. | collaborated with the NASA safety team throughout the entire project, developing
thermal runaway models with a constant focus on Li-ion battery safety.

Jun 2015 - Nov 2015 Visiting Scholar University of South Carolina in Columbia, SC, USA



During this exchange, my task was to develop fundamental thermodynamics and electrochemical mathematical
models using COMSOL to understand thermal runaway behavior in Li-ion cylindrical cells. This pioneering work
led to my most cited articles and opened a new way of modeling the complex thermal runaway phenomenon
using a lumped model.

Nov 2012 — Mar 2013 Research Assistant University of Southern Denmark in Sgnderborg, Denmark
Feb 2017 — Aug 2017

Before starting my Ph.D. project, | developed thermal models for prismatic Li-ion battery cells using COMSOL
Multiphysics. The project was in collaboration with a Danish battery company Banke A/S from Nordborg,
Denmark. In February 2017, | joined SDU again as a research assistant. | continued working on optimizing the
model developed during my Ph.D. project (together with the University of South Carolina and NASA) and
publishing international journal results. In addition to this, | have worked on building a small model for
calculating the inductance of power electronics packaging designed by Fachhochschule Kiel, Germany.
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