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Internship offer 

Title: 3D heat and mass transfer simulation in microfluidic chip 

Laboratory: TFIC group at the Mechanical Engineering Institute of Bordeaux (I2M, 
https://www.i2m.u-bordeaux.fr/) 

Supervisor: 

Description : 

In the framework of a research project with a French world leader chemical company (Solvay), 

the Thermal Imaging and Field Characterizations (TIFC) group is developing contactless 

microcalorimetry. This technique enables to measure the reaction enthalpy of a chemical 

reaction. This parameter is of prime importance in the chemical industry as it can add extra heat 

in some industrial chemical processes, degrading the final product and/or causing severe safety 

issues. Therefore, there is a strong need to measure in operando this parameter. 

To answer this need, a microcalorimeter is made using a microfluidic chip (PDMS and silicon 

wafer). The chemical reaction takes places in a microchannel based on a basic T-shape 

microchannel. Up to now, the heat transfer in the microfluidic chip is not well known. The goal of 

this internship is to simulate the heat and mass transfer in each layer of the microfluidic chip 

using COMSOL Multiphysic (a finite element software). The model will include the Stokes flow 

equations, the Fick equations, and the Fourier equations. The full 3D geometry of the microfluidic 

chip will be provided to the student at the beginning of the internship. The end goal is to get the 

3D field temperature in the entire microfluidic chip. Based on this result, the researchers of the 

TIFC group will be able to get a better understanding of the heat transfer in their microfluidic 

chip and therefore propose, if needed, an optimized design of the microcalorimeter. 

This internship will be supervised by Prof. Stéphane Chevalier with the help of a PhD student, 
Kevin Krause, who did his master thesis at UofT. Kevin Krause is a native English speaker and 
knows well UofT students. A COMSOL Multiphysic license from UofT will be used during the 
internship. 

Duration of the internship: 3 months from May to July 2021 

Profile of the candidate: 

The candidate needs to have a strong knowledge in heat and mass transfer equations (Stokes, 

Fourier and Fick’s laws). The knowledge of COMSOL multiphysics is required. In addition, a 

background in microfluidic applications (chemistry or energy) would be appreciated. The whole 

internship will be performed online, therefore the candidate must have very good communication 

skills to weekly report his/her work (via video conference or small reports). It is also important 

to be able to work with autonomy. 
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