Project proposal
Title: Experimental study of a PEM hydrogen fuel cell for sustainable energy applications
Context and Research Question
Hydrogen is considered a key vector for the energy transition, as it enables the storage and production of low-carbon electricity. Proton Exchange Membrane Fuel Cells (PEMFCs) are one of the most promising technologies in this field, as they directly convert hydrogen into electricity with water as the only by-product. Their performance depends strongly on operating conditions (temperature, humidity, pressure, reactant flow rates).
In the framework of the development of sustainable hydrogen technologies, a dedicated experimental test bench is being set up.

Research question:
How can experimental tests on a PEM fuel cell help to better understand the influence of operating conditions on its performance, in the perspective of sustainable energy applications?
Objectives of the internship
The internship has three main objectives:
1. Experimental setup: contribute to the implementation and operation of a PEMFC test bench (control of temperature, pressure, humidity, and gas flows).
2. Characterization and analysis: perform basic performance tests (polarization curves, internal resistance) and analyze the influence of operating conditions.
3. Modeling: Modify a performance model of the PEMFC that can simulate its operation and compare results with experimental data.
Proposed work
- Participation in the setup of the experimental bench and test protocols.
- Execution of experimental tests on the PEMFC.
- Collection and simple processing of experimental data.
Expected / Acquired skills
- Interest in hydrogen energy and sustainable technologies.
- Motivation for experimental work.
- Basic knowledge of data processing (e.g., Python, Excel) is a plus.
Candidate profile
Students in L3 or BUT (energy engineering, mechanical engineering, applied physics, process engineering, or related fields).
Practical information
- Duration: 2 to 3 months
- Location: LIFSE Laboratory, ENSAM, 151 Boulevard de l’Hôpital, 75013 Paris
- Contact: michael.deligant@ensam.eu, abel.netter@ensam.eu

