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Abstract— Emission reduction goals for the aviation industry have led to new research and
development efforts in fully electrified propulsion. In the fully-electric aircraft concept currently
under development by the Center for High-Efficiency Electrical Technologies for Aircraft
(CHEETA), the envisioned power system is cryogenically cooled with many novel components,
including high-temperature superconducting (HTS) cables [1]. Creating a physical prototype for
a cryogenic power system is costly and difficult, with limited opportunities for testing. Hence,
to understand the potential advantages and requirements when using cryogenically cooled
systems of these novel components in a more efficient manner, well-defined simulation models
are essential before building physical prototypes. Object-oriented, equation-based modeling
and simulation technologies allow for the “virtual” implementation of the novel technologies
being developed through CHEETA, e.g. HTS models. This allows us to study system responses
under various operating conditions, cooling medium, and fault conditions. The cryogenic
component models have been created using the object-oriented modeling language, Modelica,
as it offers interoperability and portability for multi-domain modeling in the thermal and
electrical domains. The presentation shows how the models developed can represent the
functional behavior of an HTS line compared to physical experiments, on how the thermal
behavior using liquid hydrogen cooling provides good thermal properties with substantial
improvements in current carrying capacity.
This work was supported by NASA under award number 80NSSC19M0125 as part of the Center for HighEfficiency Electrical Technologies for Aircraft (CHEETA). The first author is supported by the National
Science Foundation Graduate Research Fellowship Program under Grant No. DGE 1744655.
[1] Podlaski, M., Vanfretti, L., Nademi, H., Ansell, P. J., Haran, K. S., and Balachandran, T., Initial Steps in
Modeling of CHEETA Hybrid Propulsion Aircraft Vehicle Power Systems using Modelica.
https://doi.org/10.2514/6.2020-3580 ,
URL https://arc.aiaa.org/doi/abs/10.2514/6.2020-3580.
Keywords (Index Terms) — Electric Aircraft, CHEETA, HTS cable, superconducting motor.

IEEE CSC & ESAS SUPERCONDUCTIVITY NEWS FORUM (global edition), October 2021.
Submitted September 14, 2021; Selected September 14, 2021.
Invited presentation M5Or2A-01 given at CEC/ICMC2021, 19-23 July 2021, Virtual.

