
This is provided as an example proposal.
It is important that you follow the
current guidelines.
The mentor letter is included.













5 

' Camera 
Fluid Tank r . 1 

� ! 
J 

Timeline: 

I will be devoting a minimum of 9 hours per week to this experiment. I expect that 

mixing the suspension and loading it in the channel will take one week of time per run. Data 

collection will take one week per run. And cleaning/preparing for the next suspension will take 

one week. Image processing will be performed as data is collected. This should allow time for 

data collection on up to four different fluid suspensions. 

October 2019 - January 2020: Perform data collection and image processing 

February 2020 - March 2020: Prepare reports and present at the student research and creativity 

expo 

My Role: 

My role in this experiment has three main aspects: 1.) performing the experiment, 2.) 

analyzing the data, and 3.) interpreting the results. I will complete all operations ofthis 

experiment under the supervision of professor Sarah Hormozi. 

I will perform the data collection and analysis for this experiment. This includes matlab 

coding, camera setup including focus and position, pump setup, and image processing. I will also 

be mixing the materials to make the fluid for the suspensions and utilizing the excel spreadsheet 

developed by Rashedi to determine the amounts of the materials required. In addition, I will 

perform general maintenance of the channel and equipment. I will clean the channel, pumps,   

Figure 2: An overview of the PIV setup for data collection from the 
experiment 
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connective tubing, and glassware. I will repair any leaks that may develop in the channel. I will 

also recover the particles from the fluid once it has been used. I will also be responsible for 

creating an academic report of the findings of the experiment. 

The interpretation of the data requires deep understanding of the problem. The 

interpretation will provide physical insight into the mechanics of narrow channel flows. I will 

be working closely with professor Hormozi to ensure that this aspect of the experiment is 

properly executed. 

Significance: 

This experiment aims to isolate the effects of using pulses of particle suspensions rather 

than the previous, homogenous suspensions. This will prepare for future research to explore the 

migration of pulses of particle suspensions using non-Newtonian fluids. Many applications of 

this research in industry would be performed using non-Newtonian fluids. However, it is 

necessary to first isolate the effects caused by using pulses of suspensions in a channel flow 

before the effects of using non-Newtonian fluids can be determined. The results of this 

experiment will refine the method used for supporting hydraulic fractures by helping to 

determine when pulses of suspensions should be used and what the spacing between pulses 

should be. The results also have farther reaching implications for any fluid flow which has 

suspended particles. Examples include the food and cosmetic industries. Understanding the 

migration of particles will help understand the distribution or mixing of ingredients or 

materials for products that travel via a flow in these industries. Another major area that this 

research has implications in is the medical field for blood flow in order to separate cancer cells 

from healthy cells. Blood vessels are narrow channels and blood is a particle suspension in 

which red blood cells are deformable particles. Understanding the migration of particles in 

narrow channel flows will deepen the understanding of how blood flows throughout the body. 
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