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Department of Physics and Materials Science Faculty of Science
PHYS 729 (207729)  Microfluidics 3(3-0-6)
Course Type : M Lecture O Lab

O practicum [ Thesish.s.
Course Evaluation: M a-F O s Or
Prerequisite : PHYS 701 (207701)

Course Description
Basic principles of fluid mechanics, analytical solutions for Navier—Stokes equation, capillary effects,
electrohydrodynamics, dielectrophoresis and magnetophoresis, fabrication techniques for microfluidics, other

microfluidic applications, introduction to computational microfluidics.

Course Objectives:

Students are able to explain concepts of microfluidics and solve microfluidics problems.

Course Contents No. of Lecture Hours
1. Introduction 1.5
2. Basic principles of fluid mechanics 6

2.1 Fluid statics
2.2 Kinematics of fluid
2.3 Equations for incompressible flow
3. Analytical solutions for Navier-Stokes equation 4.5
3.1 Poiseuille flow with different cross—section channels
3.2 Stokes drag on a particle moving in steady flow
4. Capillary effects 3
4.1 Surface tension
4.2 Contact angle
4.3 Marangoni effect
5. Electrohydrodynamics 7.5
5.1 Debye layer
5.2 Electrophoresis
5.3 Electroosmosis
6. Dielectrophoresis and magnetophoresis 4.5
6.1 Dielectrophoresis

6.2 Magnetophoresis



Course Contents No. of Lecture Hours
7. Fabrication techniques for microfluidics 3
7.1 Basic techniques
7.2 Silicon-based techniques
7.3 Polymer-based techniques
8. Other microfluidic applications 7.5
8.1 Micro total analysis systems
8.2 Droplet microfluidics
8.3 Optoelectric particle manipulation
8.4 Microfluidic particle counting sensors
8.5 Single cell analysis
9. Introduction to computational microfluidics 7.5
9.1 Mathematical modeling
9.2 Electroosmotic flow simulation

9.3 Dielectrophoresis separation simulation

Total 45
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