HEAT PIPE-ASSISTED THERMAL MANAGEMENT
OF FUEL CELLS IN AVIATION

Numerical determination of geometry-specific heat transfer coefficients
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Motivation — Global Developments in the Aviation Sector

Global Greenhouse Gas Emissions in 2024
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Global greenhouse gas emissions by sector; 2024 [1]



Motivation — Global Developments in the Aviation Sector
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Global Greenhouse Gas Emissions in 2024

Total: 53,2 Billion tons of CO2 eq.
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Motivation — Innovations for GHG reduction
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Motivation — DLR’s aviation strategy

I Low-emission aviation engines
| Energy-efficient aircraft
| Climate-friendly air transport system

I Digitalization
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State of the Art — Abstraction of an electric drive ‘#7
DLR
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Schematic of an electric drive system using fuel cells [5]
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State of the Art — High-temperature polymer electrolyte ‘#7
membrane fuel cells (HT-PEMFC) DLR
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Schematic of a fuel cell [7]
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State of the Art — Thermal Management of a HT-PEMFC
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Methodology — Thermal Management of a HT-PEMFC ‘#7
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Methodology — Analysis of the Geometry
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Methodology — Abstraction of a 2D Simulation ‘#7
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Results — Abstraction of a 2D Simulation
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Results — Modification of the 1D model
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Conclusion — Assessment of the Geometry
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Heat pipe air cooling for fuel cells
Concept to integrate PHP into fuel cells
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Single-pipe temperature distribution calculated

2D CFD for geometry-specific heat transfer

Results
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Thermal conditions confirm FC cooling feasibility
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Outlook — Rapid prototyping
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