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Power electronic converters for electrocaloric applications require high efficiency and high power density.
Conventional DC/DC converters use magnetic inductors as energy storage elements. However, especially at high
switching frequencies, these inductors contribute significantly to converter volume and losses. Piezoelectric
resonators are a promising alternative because they enable operation in the MHz range while offering considerably
higher power density. Their use in multilevel converters has so far been only sparsely investigated.

Objective

Ziel der Arbeit ist daher die Analyse des Potenzials piezoelektrischer Resonatoren hinsichtlich Wirkungsgrad, Leistungsdichte und
Eignung fur elektrokalorische Anwendungen. Dabei sollen die Eigenschaften eines piezoelektrischen Resonators mit einer
konventionellen magnetischen Induktivitat verglichen werden.

Research Question Methodology & Tasks
= Welches Potenzial bieten piezoelektrische Resonatoren als 1. Literaturrecherche: Fundamentals of piezoelectric
Ersatz konventioneller magnetischer Induktivitaten zur resonators, Comparison with magnetic inductors,
Steigerung der Effizienz und Leistungsdichte von Multilevel- Analysis of existing piezoelectric DC/DC converters
DC/DC-Wandlern? Investigation of suitable materials (e.g., LiNbO;)
2. Vergleich mit Induktivitat: Comparison of efficiency,
Required Background Comparison of power density, Comparison of physical

volume, Comparison of achievable switching frequencies,
Analysis of power losses
3. Experimentelle Validierung: Experimental Validation,
Construction of a test setup, Measurement of
Erforderlich efficiency, Measurement of power losses,
= Grundlagen der Leistungselektronik Comparison between a piezoelectric resonator and a
magnetic inductor

What you will learn

Elektrotechnik und Informationstechnik - Electrical Engineering

Prerequisites

= Grundlagen der elektronischen Schaltungen

Literature = Operating principles of piezoelectric resonators as

. . assive components in power electronics
= ieeexplore.ieee.org/document/9124606 P P P

= superlab.stanford.edu/publication/2021-03-18-Optimized-
Resonators-Piezoelectric Braun/?utm source=chatgpt.com

= Comparison of piezoelectric resonators with
conventional magnetic inductors in terms of
efficiency, power density, and physical volume

= Experimental characterization and evaluation of the
efficiency of modern power electronic systems

Supervision & Application

Interested? We welcome your application! Please submit a complete application including your current transcript of records,
preferably a CV, as well as a brief statement outlining your relevant interests and prior knowledge, your preferred research
focus, your desired starting date, and any courses or other commitments you plan to undertake alongside the project.
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