Summer Engineering Research Program
Project Description

Institute: IFT — Institute of Thermodynamics

Project title: Experimental Recommissioning and Development of a
Gravimetric Apparatus for Density and Adsorption Measurements

Project description:

At the Institute of Thermodynamics, an experimental apparatus, the Tandem Sinker
Densimeter / Gravimetric Sorption Analyzer (TSD/GSA), is currently being recommissioned
and further developed for high-accuracy density and adsorption measurements of gas
systems. The system is being established as a routine experimental platform for research,
teaching, and student projects.

This project offers an international visiting student the opportunity to join an ongoing
experimental development effort, contributing to selected tasks depending on their
background, interests, and available time. The student will work closely with other
Bachelor’s, Master’s, and PhD students, as well as academic staff, and will be integrated into
the daily experimental activities of the institute.

Objectives: The overall objective of the project is to support the stepwise recommissioning,
calibration, and methodological improvement of the TSD/GSA system. The visiting student
will contribute to this goal by working on one or more well-defined sub-tasks, which may
include experimental, analytical, or software-related activities.

Possible Student Tasks (Flexible Scope)

Depending on the student’s skills and project duration, tasks may include:

=  Experimental support and system familiarization, including understanding the operating
principle of magnetic suspension balances.

= Calibration and validation measurements, such as density measurements with reference
gases or vacuum and synthetic air measurements for system’s parameters analysis.

= Data evaluation and visualization, using Excel, MATLAB, or Python for basic analysis and
comparison with reference data.

=  Contribution to software development, such as assisting in the creation or testing of
parts of the data analysis and/or uncertainty analysis code.

= Documentation and standardization, including experimental procedures, calibration
workflows, or uncertainty-relevant parameters.

= Collaboration with other students at the Institute and participants in the Summer
Engineering Research Program.

The project scope will be adapted at the beginning of the stay to match the student’s

academic background and the available time frame.

Relevance: This project is well suited for students interested in experimental
thermodynamics, measurement science, or applied physics/engineering, and provides
valuable exposure to real-world research challenges where precision, collaboration, and
methodological rigor are essential.

Required skills: (One or more of the following) Basic knowledge of thermodynamics and
experimental engineering, basic laboratory experience and familiarity with experimental
setups, basic data analysis skills (e.g., Excel, MATLAB, or Python), introductory programming
or scripting skills, ability to document experimental work clearly, willingness to work
collaboratively in an international research environment.

Contact/supervisor: Luca Bernardini (bernardini@ift.uni-hannover.de)
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