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Cable Sizing and Mass Estimation is an 
Essential Part of Electric Aircraft Propulsion
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We need physics based cable models that can be 
subject to standard optimization techniques and 
produce a continuous solution space
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A cable model was constructed that considers 
simple physics-based thermal, material, and 
electrical aspects

𝑡𝑖 = 𝑓 ∈, 𝑉𝑚𝑎𝑥 , 𝑡𝑣, 𝛼, 𝑟𝑐

cable mass = 𝑓 𝑡𝑖 , 𝑟𝑐 , 𝜌𝑖𝑡𝑠, 𝜌𝑠

𝑇𝑠𝑡𝑒𝑎𝑑𝑦_𝑠𝑡𝑎𝑡𝑒 = 𝑓 𝐼, 𝑅𝑐 , 𝑡𝑖 , 𝑟𝑐 , ℎ, 𝑇∞

𝑑𝑇𝑐𝑎𝑏𝑙𝑒
𝑑𝑡

= 𝑓 𝑄𝑐 , 𝑄∞, 𝐻𝐶𝐶 , 𝐻𝐶𝑖
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The model was tuned to match published 
data
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We applied a known power demand profile and 
performed optimizations of cable mass using two 
methods: steady-state and transient analysis
• Temperature profile over mission

• Amp profile over the mission

• Highlighting how steady-state selects peak amps and transient uses 
amps throughout the mission
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Results demonstrated successful optimizations in 
both steady-state and transient analysis.
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These methods lay the groundwork for thermal, 
material, electrical, and optimization experts to 
collaborate and build more detailed models
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Thanks and Questions

• This work was supported by Transformational Tools and Technologies 
(TTT) project

• Questions on this topic can be sent via email to:
• EARETSKI@MAIL.NASA.GOV
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Extended Design Structure Matrix (XDSM) 
Backup

Static Analysis Dynamic Analysis
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