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Name _____________________
Class ______________
Date _________


Activity B12: Exercise and Respiration Rate

(Respiration Rate Sensor)

	Concept
	DataStudio
	ScienceWorkshop (Mac)
	ScienceWorkshop (Win)

	Physiology
	B12 Respiration.DS
	B12 Respiration Rate
	B12_RESP.SWS


	Equipment Needed
	Qty

	Respiration Rate Sensor (CI-6535)
	1


NOTE: This activity requires the person whose respiration rate is being measured to perform exercise (e.g., jogging in place) for several minutes. Do NOT perform this activity if vigorous activity will cause discomfort or be hazardous to the health of the person. 

What Do You Think?
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The purpose of this laboratory activity is to record respiration rate (breathing rate) before and after exercise. What do you predict will happen to the respiration rate after mild exercise?

Take time to write an answer to this question in the Lab Report section.

[image: image11.wmf]Background
Respiration rate (number of breaths per unit of time) depends on several factors: altitude, lung capacity, health, and level of activity. Higher altitudes and levels of activity would tend to increase respiration rate. Larger lung capacity and generally good health would tend to decrease respiration rate.

	SAFETY REMINDER
· Follow all safety instructions.
	[image: image1.wmf]


For You To Do

The Respiration Rate Sensor consists of two parts: a Low Pressure Sensor and a respiration rate belt. In this activity, use the Respiration Rate Sensor to measure the change in pressure created as the chest cavity expands and relaxes during breathing. Use DataStudio or ScienceWorkshop to record and display the change in pressure, and a calculation of the respiration (breath) rate. 

Compare the respiration rate before exercise to the respiration rate during a recovery period after exercise.

PART I: Computer Setup
[image: image12.wmf]1.
Connect the ScienceWorkshop interface to the computer, turn on the interface, and turn on the computer.

2.
Connect the DIN plug of the Low Pressure Sensor to Analog Channel A on the interface. 

3.
Open the file titled as shown:

	DataStudio
	ScienceWorkshop (Mac)
	ScienceWorkshop (Win)

	B12 Respiration.DS
	B12 Respiration Rate
	B12_RESP.SWS


· The DataStudio file has a Workbook display. Read the instructions in the Workbook.

•
The ScienceWorkshop document will open with a Graph display of Voltage versus Time and Breath Rate versus Time and a Digits display of Breath Rate. 

Data recording is set at 10 measurements per second (10 Hz).

PART II: Sensor Calibration and Equipment Setup
Sensor Calibration

•
You do not need to calibrate the Respiration Rate Sensor.

Using the Respiration Rate Sensor

•
The Respiration Rate Sensor is a wide nylon belt that can be wrapped around a person’s abdomen or chest region. The belt has a rubber bladder inside that can be inflated using the attached squeeze bulb. The squeeze bulb has a thumbscrew valve to allow air in the bladder to be released. The rubber bladder has a tube that can be connected to the “quick-release” connector of the Low Pressure Sensor.

•
The section of the Respiration Rate Sensor that contains the rubber bladder has a rectangular piece of “pile” material attached to one side. The other end of the nylon belt has strips of “hook” material attached to one side. The “hook” and “pile” materials can be used to fasten the sensor in place when it is wrapped around a person’s chest or abdomen.
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Equipment Setup
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1.
Place the belt of the Respiration Rate Sensor around the chest of the person whose breathing rate is going to be measured. Arrange the belt so that the rubber bladder is in front. Use the “hook” and “pile” materials on the ends of the belt to fasten it snugly in place.

2.
Connect the end of the tube that comes from the rubber bladder to the quick-release connector on the pressure port of the Low Pressure Sensor.

3.
Close the thumbscrew valve (turn it clockwise) on the squeeze bulb of the Respiration Rate Sensor. Use the squeeze bulb to inflate the rubber bladder (between twenty and thirty ‘squeezes’). The belt should be tight but not uncomfortable.

PART III: Data Recording
NOTE: This activity requires the person whose respiration rate is being measured to perform exercise (e.g., jogging in place) for several minutes. Do NOT perform this activity if vigorous activity will cause discomfort or be hazardous to the health of the person. 

There are three parts to data recording

· Measure the resting respiration rate.

· Measure respiration rate during exercise.

· Measure respiration rate after exercise.

PART IIIA: Resting Respiration Rate
1.
Start recording data.

•
Hint: In DataStudio, click ‘Start’ ([image: image4.png]


). In ScienceWorkshop, click ‘REC’ ([image: image5.wmf]) to begin recording data. 


Have the person whose respiration is being measured breath normally. The values of data will be recorded in the Graph display and shown in the other display.

2.
After sixty seconds, stop recording data.

PART IIIB: Respiration Rate During Exercise
1.
Start recording data again, but have the person whose respiration is being measured exercise by jogging in place or “stepping-in-time”.

2.
After sixty seconds, stop recording data. 

NOTE: Have the person continue to jog or “step-in-time” until you begin PART IIIC.

PART IIIC: Respiration Rate After Exercise
1.
Have the person stop exercising. As soon as the person stops exercising, start recording data. 

2.
Have the person sit down or stand very still. The person should continue to breathe as normally as possible (don’t hold your breath or try to breath more rapidly than is comfortable).

3.
After about sixty seconds, stop recording data. 

Analyzing the Data
1.
Set up your Graph display to view the data from the Respiration Rate Sensor.

•
Hint: In ScienceWorkshop, click the ‘Autoscale’ button ([image: image6.png]


) to resize the graph to fit the data. 

2.
Use the built-in analysis tools to determine the minimum, maximum and mean Respiration Rate for each run of data. 

[image: image14.wmf]•
Hint: In DataStudio, click the plot of ‘Respiration Rate’ to make it active. In the Graph toolbar, click the ‘Statistics Menu’ button ([image: image7.png]


) and select ‘Mean’. The ‘Minimum’ and ‘Maximum’ are already selected by default. The values for ‘Min’, ‘Max’ and ‘Mean’ appear in the Legend.
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•
Hint: In ScienceWorkshop, use the Experiment menu to select ‘Run #1’. 


In the Graph display, click the ‘Statistics’ button ([image: image8.wmf])to open the statistics area. In the plot of Respiration Rate click the ‘Statistics Menu’ button ([image: image9.png]


) and select ‘All of the Above’. The values for ‘Count’, minimum x and y, maximum x and y, the mean of x and y, and the standard deviation of x and y appear in the statistics area. The y-values correspond to the respiration rate.


Use the Experiment menu to select ‘Run #2’ and then ‘Run #3’.

Record your results in the Lab Report Section

Lab Report - Activity B12: Exercise and Respiration Rate

What Do You Think?

The purpose of this laboratory activity is to record respiration rate (breathing rate) before and after exercise. What do you predict will happen to the respiration rate after mild exercise?

Data Table


	Data Run/Breath Rate
	Minimum
	Maximum
	Mean

	Run #1: resting
	
	
	

	Run #2: exercise
	
	
	

	Run #3: recovery
	
	
	


Questions

1.
How does the respiration rate for exercise compare to the respiration rate for resting?

2.
How does the respiration rate for recovery change over time?
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