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Thermal Flow Simulation

Engineering Internship / Research Internship

Background

Thermal anemometry is a widely used technique in
pharmaceuticals, chemical processing, and other in-
dustries to estimate airflow in pipes. The method re-
lies on a differential thermistor readout, where airflow
influences the cooling behavior of heated thermistors.

The characteristics of the flow — such as velocity pro-
file, turbulence, and thermal transport properties —
strongly affect the temperature response of the ther-
mistors. Understanding these effects is crucial for op-
timizing measurement accuracy and ensuring reliable
performance of the sensing system. Therefore, mod-
eling the interaction between airflow dynamics and
thermistor heating is an essential step in improving
thermal anemometry setups.

Project Description

The goal of this project is to develop a COMSOL Mul-
tiphysics model capable of simulating 3D airflow in a
pipe, including potential transition to turbulent re-
gimes, and to analyze the resulting thermal behavior
of a thermistor pair mounted within the flow.

The student will:

e Build a 3D computational fluid dynamics
(CFD) model of airflow inside a pipe

¢ Investigate laminar and turbulent flow regimes
and their impact on heat transfer

¢ Analyze how flow properties influence sensor
temperature profiles and differential readings

e Provide insights to support the ongoing devel-
opment and calibration of a thermal anemom-
etry measurement system

This internship offers hands-on experience with simu-
lation-driven design, fluid-structure-thermal interac-
tions, and COMSOL Multiphysics workflows.

Requirements
* Enrolled in a Bachelor’s program in Electrical En-
gineering, Physics or a related field

* Good programming skills (e.g. Python)

* Good command of English

How to Apply
If you are interested in this topic, send your CV and
grade report to:

ibfm.msa@xcit.tum.de



