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Student Research Assistant (HiWi) Position
hy2Foam Development and Hypersonic Flow Simulation
Motivation:

At the Institut fir Raumfahrtsysteme (IRS), research focuses on high-enthalpy flows relevant to
atmospheric entry, combining numerical simulations with experimental investigations. These studies
address aerothermodynamic phenomena including thermochemical nonequilibrium, ionization, and
plasma effects in hypersonic flows.

Numerical activities are carried out using the open-source CFD solver hy2Foam, developed within the
OpenFOAM framework. The solver includes multi-temperature thermochemical nonequilibrium models
(2-T, 3-T), finite-rate chemistry for 11-species air mixtures, and magnetohydrodynamic (MHD)
capabilities. It is applied to simulate both flight-relevant conditions and ground-based high-enthalpy
test environments.

To support these activities, a student research assistant position (up to 40 h/month) is available at the
earliest possible date.

Tasks:

The selected applicant will contribute to numerical simulations and model development using
hy2Foam. The scope of work will be adapted to the candidate’s background and experience.

Core activities include:
e Setup and running of hypersonic flow simulations using hy2Foam in a Linux environment
e Post-processing and analysis of results using ParaView
e Verification of simulation results against reference solutions or experimental data (e.g. FIRE II,
RAM-C II)

Depending on the applicant’s background, additional tasks may include:
¢ Implementation of physical models in C++ within the OpenFOAM/hy2Foam framework
e Development or extension of transport property models (e.g. thermal conductivity, diffusion
coefficients, mixture rules such as Gupta)
¢ Implementation of electrical conductivity models for MHD applications
e Testing and evaluation of numerical flux schemes for nonequilibrium hypersonic flows

Skills and Reguirements:
* Background in CFD and fluid mechanics.

»  C++ programming skills are required; willingness to learn within the OpenFOAM framework is
expected

» Comfortable working in a Linux/terminal environment

Conditions:
* 40 h/month
« Start date by arrangement, as soon as possible

Contact: Omar Nimer

nimero@irs.uni-stuttgart.de
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