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PURPOSE
The study of microfluidic networks provides valuable 
insight into the behavior of fluid dynamics. Because the 
Reynolds numbers are low on these length scales, the 
flow is very laminar, providing an optimal forum for 
experimental observation. 

Additionally, in specific flow domains, these microfluidic 
channels can be used as viable simulations of human 
blood vessels, contributing to the understanding of 
particle diffusion through the human body (drug 
delivery, metastasis, sepia, etc).

As of the beginning of this semester, we did not have 
an easy method to experimentally determine the 
velocity at an arbitrary point in a network. Given the 
experimental nature of this lab, it became necessary to 
develop a solution. 

OLIN COLLEGE MICROFLUIDICS

Particle Tracking Velocimetry
 Principle Investigator: Laurel Kroo

Advisor: Professor Brian Storey

PROGRAM FEATURES
•Auto rotates and crops every image based 
on initial user input command

•Automatically calibrates  micron/pixel ratio 
based on calibration image routine. 

• Auto saves a subset of sample tracking 
frames for every run for user to perform filter 
verification.

• Compares resultant velocity distribution with 
simple pipe flow model, square channel flow 
model and flow/area approximation.

GOAL

Develop a fully automated 

tool to detect the velocity 

distribution in small (10^2 

micron) channels for use 

in experimental research 

programs at Olin College.  
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Figure 1: Contour plot of the 3D velocity profile in 
a square channel

Figure 2: Original Image, cropped and rotated. No filters applied. Figure 3: Filtered image. Detected particles denoted with red circles.

VALIDATION AND RESULTS
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Figure 5: Program Output for a flow rate of 50 µl/hour

• Ran the program for 7000 frames (155 frames/second) for each flow rate
• Compare experimental result to pipe flow, theoretical square channel flow.
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Velocity Profile for 10 ul/hour Flow through Square Channel
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Average V: Flow/Area
Pipe Flow
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Figure 4: Program Output for a flow rate of 10 µl/hour


