[image: image1.wmf]Student Workbook

Earth Science Labs with Computers 

Part 1

S02: Measure Stream Flow Rate

Earth Science Labs with Computers

 Student Workbook 

S02: Measure Stream Flow Rate

Part 1

Student Workbook

Earth Science Labs with Computers 

Part 1

S02: Measure Stream Flow Rate


Procedure Outline — Activity S02: Measure Stream Flow Rate 

· This is a FIELD activity that uses the ‘data logging’ feature of the interface.
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Equipment
Qty
Per Student
Qty

ScienceWorkshop™ 500 Interface
1
Personal flotation device
1

Flow Rate Sensor (CI-6730)
1
Rubber boots (or waders)
1 pr

Metric Measuring Tape (SE-8712A)
1



Waterproof tape
1 roll



VOCABULARY
flow
flow rate

What Do You Think?

[image: image7.wmf]What is the relationship between the depth of water in a stream or river and the rate at which the water flows? What is the relationship between the position relative to the side of a stream or river and the flow of water? How does the flow of water in a narrow section of the stream or river compare to the flow in a wider section?

Take time to answer the ‘What Do You Think?’ question(s) in the Lab Report section.

Background

The flow of water in a stream or river depends on many factors. The steepness of the stream or river bed, the type of ground material over which the water flows, and the overall shape of the terrain are examples of factors that govern the flow of water. Another factor is the friction between the water and the banks of the stream or river. 

You will use a Flow Rate Sensor to measure how fast water flows in a stream or river.
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SAFETY REMINDERS
· Follow directions carefully when using the equipment for this activity. 

· Wear a personal flotation device (life jacket).

· Wear clothing that is appropriate for this outdoor activity.
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[image: image8..pict]Procedure Outline
In this activity, use the Flow Rate Sensor to measure how fast water flows in a stream or river. Use the sensor to measure water flow at different depths in the stream or river. Then use the sensor to measure water flow at a constant depth, but at different distances from the shore. Finally, measure the water flow in a narrow section and then measure the water flow in a wider section.
 [ √ ]
Remember, for more detailed information see Appendix A.

[   ]
A. Set Up the Equipment

1. 
Extend the Flow Rate Sensor to its full length.
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Use waterproof tape to put reference marks at equal intervals along the shaft of the Flow Rate Sensor.

[   ]
B. Set Up the Experiment

You can use the ScienceWorkshop 500 Interface to record data outside of a classroom. You can program the interface while it is connected to the computer, disconnect the interface and go collect data, and then re-connect the interface to the computer to analyze your data. 

See Appendix C about how to use the ScienceWorkshop 500 Interface for “data logging”

1.
Start DataStudio or ScienceWorkshop and open the file as follows:


DataStudio
ScienceWorkshop (Mac)
ScienceWorkshop (Win)

S02 Stream Flow.DS
S02 Flow Rate
S02_FLOW.SWS

•
The document opens with a Graph display. 

2.
In the program, prepare the interface to be disconnected for data logging.

3.
Disconnect the interface from the computer and power supply.

4.
Carry the interface and Flow Rate Sensor to the experiment site.

[   ]
C. Do the Experiment

•
For the first part of your data collecting, record the flow rate of the stream or river at three different depths at one position. 

•
For the second part of your data collecting, record the flow rate at a constant depth, but at three different positions relative to the shore or bank. 

•
In the final part of the data collecting, record the flow at a narrow section of the stream or river and then measure the flow at a wider section of the stream or river.
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5.
Connect the Flow Rate Sensor plug into Digital Channel 1 on the interface box. 

6.
Extend the Flow Rate Sensor and place the end in the water at the first depth. Hold onto the sensor with two hands.

7.
When you are ready, press the LOG button on the front of the interface. 

· Remember, the interface waits 10 seconds before it begins to record data.

8.
Record data at the first location for about one minute. Press the LOG button again to stop recording data.

9.
Repeat the data recording process for the other depths, different locations relative to the shore, and for the narrow and wide sections of the river or stream.

[   ]
D. Analyze the Data

1.
Reconnect the interface to the power supply and computer. Download the data from the interface to the computer. (See Appendix C.)

2.
Examine each run of data in the Graph display to determine the relationship of the flow rate to depth, location relative to shore, and shape of the stream or river.

3.
Write your conclusions and answer the questions in the Lab Report.

Record your results in the Lab Report section.

----------------------------------------------------

Lab Report — Activity S02: Measure Stream Flow Rate
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Name 
_________________________________ 

Class ____________________ 

Date 
____________

[   ] What Do You Think?
What is the relationship between the depth of water in a stream or river and the rate at which the water flows? What is the relationship between the position relative to the side of a stream or river and the flow of water? How does the flow of water in a narrow section of the stream or river compare to the flow in a wider section?

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

[   ] Analyze the Data

1.
Use the Graph display to examine the flow rate versus time for each run of data.

2.
Determine the average flow rate for each run of data and record the results in the Data Table.

Data Table

Trial #
Description
Results (Flow Rate)

1
Depth #1 (shallowest)


2
Depth #2 (middle depth)


3
Depth #3 (deepest)


4
Location #1 relative to shore (closest)


5
Location #2 relative to shore


6
Location #3 relative to shore (farthest)


7
Narrow section of stream or river


8
Wider section of stream or river


· Be sure to include the units for the flow rate.
3.
Explain the relationship of the flow rate to the depth, location from the shore, and width of the stream or river.

[   ] Conclusion

______________________________________________________________________________

______________________________________________________________________________

[   ] Questions

1.
What is the relationship of flow rate to depth?

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

2.
What is the relationship of flow rate to position relative to the shore of the stream or river?

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

3.
What is the relationship of flow rate to the width of the stream or river?

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

Complete the following:

VOCABULARY

flow: 



flow rate: 
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