Investigating Water Flow Rates in Different Pipe Diameters
Plumbing 
	Grades
· Grade 8
	Learning Objective
Students explore the relationship between pipe diameter and flow rate in a plumbing system to understand the concept of water pressure and its influence on fluid flow.
	Concepts
· Properties of fluids – mass, volume, flow rate, pressure


Curriculum Connections
Grade 8 Science
Learning outcomes for Science, Technology and Society (STS) and Knowledge:  
· Investigate and describe fluids used in technological devices and everyday materials 
· Investigate and identify examples of fluids in household materials, technological devices, living things, and natural environments 
· Distinguish among pure substances, mixtures, and solutions, using common examples (e.g., identify examples found in households) 
· Investigate and compare the properties of gases and liquids and relate variations in their viscosity, density, buoyancy, and compressibility to the particle model of matter
· Investigate and compare fluids, based on their viscosity and flow rate, and describe the effects of temperature change on liquid flow  
· Observe the mass and volume of a liquid and calculate its density using the formula d = m/v (Note: This outcome does not require students to perform formula manipulations or solve for unknown terms other than density.)
· Compare densities of materials and explain differences in the density of solids, liquids, and gases, using the particle model of matter 
· Describe methods of altering the density of a fluid and identify and interpret related practical applications (e.g., describe changes in buoyancy resulting from increasing the concentration of salt in water) 
Description
This practical science lesson focuses on the Plumbing trade and investigates the relationship between pipe diameter and water flow rates. Students delve into fundamental concepts like fluid properties, pressure, and flow rate while honing their experimental skills. The structured process involves hypothesis formulation; setup of pipes with different diameters, pressure, and flow rate measurements; data compilation; graph plotting; analysis; and concluding discussions. Through this hands-on exploration, students gain insights into the significance of water pressure and pipe diameter in plumbing systems while developing essential experimental and analytical competencies. 
Understanding the influence of pipe diameter on water flow rates is crucial for plumbing professionals, as it directly impacts the efficiency and performance of plumbing systems. This knowledge allows plumbers to optimize pipe layouts, ensure proper water distribution, and design systems that meet both functional and resource-efficiency standards.

	Time
· 60–70 minutes
	Materials
· Water source
· Pipe stand
· Three pipes with different diameters (e.g., small, medium, large)
· Tape measure
· Dry erase marker
· Water
· Drain bucket
· Manometer
· Stopwatch
· Pressure reading sheet


Procedure
Preparation
· Set up pipe stand and needed tools at stations.
· Watch all the Lethbridge Polytechnic Fluid Properties videos.


STeps
1. Introduction (10 minutes)
Begin by discussing the concept of water pressure and its importance in plumbing systems.  
· Explain that the objective of the experiment is to investigate how pipe diameter affects the flow rate of water. 
· Discuss the hypothesis that smaller pipe diameters will result in lower flow rates due to increased resistance.
2. Experiment setup (10 minutes)
Set up the pipe stand and make sure it’s stable. 
Close all valves on the pipes. 
Use a tape measure and a dry erase marker to mark a point 20 inches above each valve on the pipes. 
Fill each pipe with water up to the marked point. 
Set up the drain bucket under one of the valves. 
Attach the manometer to the valve on one of the pipes, pointing away from the drain bucket.
Measure mass on kitchen scales on each pipe and record.
3. Pressure measurement (10 minutes)
Open the valve on the pipe with the attached manometer. 
Take a pressure reading in PSI using the manometer and record it on the pressure reading sheet. 
Close the valve with the manometer.
4. Flow rate measurement (15 minutes)
Start the stopwatch. 
Open the valve on the pipe over the drain bucket. 
Observe and record the time it takes for the mainstream of water to stop completely (ignore a few drips). 
Repeat the flow rate measurement for each pipe.


5. Data collection and analysis (15 minutes)
Compile the recorded data, including pipe diameter, pressure readings, and flow rates. 
Plot a graph showing the relationship between pipe diameter and flow rate. 
Analyze the data to determine if there is a correlation between pipe diameter and flow rate. 
Discuss the results and compare them to the initial hypothesis.
6. Conclusion and discussion (10 minutes)
Summarize the findings of the experiment and whether they support or refute the hypothesis. 
Discuss the factors that may have influenced the results, such as pipe diameter, water pressure, and other variables. 
Encourage students to propose possible improvements or modifications to the experiment for future investigations. 
Engage the students in a discussion about the real-world applications and implications of the experiment's findings.
Assessment suggestions
Assignment suggestion 1
Flow rate analysis report: Have students write an analysis report summarizing their experiment findings, including data, graphs, and the relationship between pipe diameter and flow rate. Students will reflect on their hypothesis, discuss any disparities, and explain the implications for plumbing systems.
Assignment suggestion 2
Alternative experiment design and presentation: In groups, students design experiments exploring different factors affecting flow rates in plumbing. Students will present their proposed experiments, showcasing their understanding of experimental design, critical thinking, and application of plumbing principles.


Web resources
	
	· Fluid properties videos 
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