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EML3041: Computational Methods 
Sample Project 

 

Purpose 
This sample shows you what to submit for a mini-project and how to organize the 
required MATLAB file and single PDF report. Use it as a model for the submission 
format; the technical problem itself is not an assigned project. 

Semester and Year 
Fall 2026 

Due Dates 
None.  This is a sample project statement. 

Title  
Calculating the flow rate in a water flow pipe 

Points 
100 points 

Learning Objectives 
• Develop an appropriate solution procedure for a given problem. 
• Implement that procedure in MATLAB. 
• Apply debugging, documentation, loops, and conditional statements. 
• Write numerical-method programs. 
• Reinforce prerequisite programming and college mathematics skills. 
• Solve a real-world engineering problem. 

Background of the Experiment 
Water flows through a circular pipe. Pitot tubes measure the water velocity at 
several radial locations, starting at the centerline and extending to the pipe wall. 
The flow rate Q in a pipe is given by 

 𝑸𝑸 = ∫ 𝒗𝒗(𝒓𝒓)𝒅𝒅𝒅𝒅𝒂𝒂
𝟎𝟎 = ∫ 𝟐𝟐𝟐𝟐𝟐𝟐𝟐𝟐(𝒓𝒓)𝒅𝒅𝒅𝒅𝒂𝒂

𝟎𝟎                                                                                (1) 
where 
            𝒗𝒗(𝒓𝒓)= velocity at the radial location r 
             𝒂𝒂 = radius of the pipe.   
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The regression model for the velocity is given as 

              𝒗𝒗(𝒓𝒓) = 𝑪𝑪 �𝟏𝟏 − 𝒓𝒓𝟐𝟐

𝒂𝒂𝟐𝟐
�        (2) 

where 

 𝑪𝑪 =
∑ 𝒗𝒗𝒊𝒊�𝟏𝟏−

𝒓𝒓𝒊𝒊
𝒂𝒂𝟐𝟐
�𝒏𝒏

𝒊𝒊=𝟏𝟏

∑ �𝟏𝟏−𝒓𝒓𝒊𝒊
𝒂𝒂𝟐𝟐
�
𝟐𝟐𝒏𝒏

𝒊𝒊=𝟏𝟏

        (3) 

 𝒏𝒏 =number of data points. 

Data Collected  
Water is flowing through a circular pipe of 6 in radius, and flow velocity (ft s⁄ ) 
measurements are made from the center to the wall of the pipe as follows. 

Radial location, 𝑟𝑟 (ft) 0 0.083 0.17 0.25 0.33 0.42 0.50 
Velocity, 𝑣𝑣 (ft/s) 10 9.72 8.88 7.5 5.6 3.1 0 

Grading 
This project is not part of the Computer Projects grade. If it were graded, it would be 
based on the following. 

• The merit of the conceptual portion 
• The merit of the programming portion 
• The format of the submission 

What to Submit 
You must answer two questions in the CANVAS quiz for the sample project. 
Question 1 is uploading the mfile, and Question 2 is uploading the full mini-project 
report. 
 
For Question1, upload the single mfile. Name the MATLAB file as 
lastname_firstinitial_conv_fall26_x.m, where x is one or two depending on the mini-
project number. For example, if your name is Abraham Lincoln, the name of your file 
would be Lincoln_A_conv_fall26_one.m for mini-project 1 and 
Lincoln_A_conv_fall26_two.m for mini-project 2. 
 
For Question 2, upload the entire mini-project report as a single PDF file. The single 
PDF file would include, in order 

1) the affidavit sheet PDF/DOC 
2) the checklist PDF/DOC  
3) published mfile as a PDF file. You can visit a blog to learn how to publish an 

mfile. The blog also has a video.  
4) typed pages. 

See the single PDF file to see what it looks like. Learn how to make a single PDF file 
from several PDF files.  

https://usf.box.com/s/a8nf3cs8ewisgwb1lcliscifj1v0w41o
https://usf.box.com/s/2rmnpjezhurayrh9jgz42qdpzr6f9ja1
https://usf.box.com/s/sobv4daqqzbliv413bw5l58iv5fsff7n
https://usf.box.com/s/1nciuy296nj7o62gsklgauzoptr9v3a2
https://blog.autarkaw.com/2020/03/25/how-to-publish-in-matlab/
https://blog.autarkaw.com/2020/03/25/how-to-publish-in-matlab/
https://blog.autarkaw.com/2020/05/07/a-short-sample-programming-project-to-exhibit-how-to-submit-one/
https://blog.autarkaw.com/2020/03/26/how-to-make-a-pdf-file/
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Why do I ask for a separate mfile submission? 
There are two reasons: 1) Your mfile is put through a plagiarism checker along with 
mfiles from previous semesters. Some overlap is expected because of the 
program's nature. Each program flagged for plagiarism is also reviewed manually 
before it can progress to an academic dishonesty case. 2) Sometimes, while 
grading your project, the grader may not follow your logic. So, the grader may need 
to run your mfile. 

Project (100 points) – Never Due. This is a sample project 
1. Type on a fresh page in a word processor the velocity vs. radial location data 

collected, as well as any other data that is needed to conduct this project. 
2. Assign all required input data—including the experimental measurements 

and any other data needed for the project—to MATLAB variables in one 
section at the beginning of the m-file. Enter the inputs in the units provided; 
do not convert them in this section. Use fprintf, sprintf, or disp statements to 
display the input data by referencing those variables. 

a. Any variables that are calculated from the input variables should be 
done in the first section where you need them – not here, as this section 
is reserved for input variables only. 

b. Changes to the input data should not require you to change any part of 
the rest of the program; this is called "avoiding hardcoding". 

3. Change the units of input variables, if needed, to the USCS system in a new 
section. No fprintf/sprintf/disp should be used in this section. 

4. Use regression formula (2) to display the velocity profile in terms of radial 
location only. 

5. Illustrate the plot of the data points and the regression curve from #4. Use 
axes labels with names, symbols, and units; a figure title; and a legend. 

6. Estimate the volumetric flow rate of the water using the regression curve 
found in #4. 

7. Estimate the volumetric flow rate using the average-velocity–area 
relationship.  

8. Use another scientific method of your choice to estimate the flow rate. 
9. Did you expect the flow rates from #6, #7, and #8 to be similar? If yes, why? If 

not, why? In 50-100 words, type your response on a fresh page in a word 
processor. Your response should be complete, including definitions of all 
variables and appropriate equation editors in your word processor.  
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