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B10: Regulation of Body Heat
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Name _____________________
Class ______________
Date _________


Activity B10: Regulation of Body Heat

(Temperature Sensor)

	Concept
	DataStudio
	ScienceWorkshop (Mac)
	ScienceWorkshop (Win)

	Physiology
	B10 Body Heat.DS
	B11 Regulation of Body Heat
	B11_BODY.SWS


	Equipment Needed
	Qty
	Equipment Needed
	Qty

	Temperature Sensor (CI-6505A)
	2
	Small fan*
	1

	Clock
	1
	Protective gear
	PS

	Gloves
	1 pair
	Chemicals and Consumables
	Qty

	Mittens
	1 pair
	Rubber bands, small
	3

	Ruler
	1
	Tape
	1 roll


(*or hair dryer that blows unheated air)

What Do You Think?

[image: image6.wmf]How does your body regulate (control) its internal temperature?

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

Your body produces metabolic heat as a by-product of every reaction that occurs inside you. The more active you are, the more heat your body produces. Your body radiates the heat generated by metabolic reactions to maintain your internal temperature. Your internal temperature must remain relatively constant because your enzymes work best at 37 ˚C.


	SAFETY REMINDER
· Follow all safety instructions.
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For You To Do

For this activity, use one Temperature Sensor to measure the temperature of the air just above the skin of the palm of your hand, or the temperature of the skin itself on the palm of your hand. Use the second Temperature Sensor to measure the temperature of the environment in which your hand is placed (called the ambient temperature). Use DataStudio or ScienceWorkshop to record the data from both Temperature Sensors. 

Compare the normal temperature of the air near your skin to the ambient temperature for several different conditions: air flowing over the skin, hand in glove with no air flowing over the glove, and hand in glove with air flowing over the glove.

Note: This activity requires two people.

PART I: Computer Setup 

[image: image8.wmf]1.
Connect the interface to the computer, turn on the interface, and turn on the computer.

2.
Connect the DIN plug of one Temperature Sensor into Channel A and the DIN plug of the other Temperature Sensor into Channel B on the interface.

3.
Open the file titled as shown:

	DataStudio
	ScienceWorkshop (Mac)
	ScienceWorkshop (Win)

	B10 Body Heat.DS
	B11 Regulation of Body Heat
	B11_BODY.SWS


· The ScienceWorkshop file has graph display of temperature vs time.

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

PART II: Sensor Calibration and Equipment Setup
You do need to calibrate the Temperature Sensors.

Equipment Setup

1.
Wrap a small rubber band around the Channel A Temperature Sensor, about 1/4” from the tip. The rubber band will keep the tip of the sensor from touching your skin during the parts of the data recording process when you will be measuring the temperature of the air next to your skin.
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2.
Tape the Channel A Temperature Sensor to the palm of your hand. Align the sensor cable with your arm so you can put a glove or mitten on your hand over the sensor. 

3.
Flex your hand backward in such a way that the rubber band is NOT touching the palm. Don’t let the palm of your hand make contact with the rubber band on the tip of the sensor until you are ready to record data. (Your goal is to start data recording with both Temperature Sensors at approximately the same temperature.)

Why should both sensors be at approximately the same temperature at the beginning?

PART IIIA: Data Recording – Effects of Air Flow, No Skin Contact 

1.
Hold the Channel B Temperature Sensor in a position parallel to your hand but so its tip is not touching anything.
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2.
Flex your hand forward so the skin on the palm of your hand makes contact with the rubber band on the tip of the Temperature Sensor, but not the tip of the sensor itself.

Why should the sensor be close to the skin but not touching it?

3.
Start recording data. 

Watch the two temperatures on the Digits displays. 

4.
AFTER TWO MINUTES, turn the fan on. Place your hand and the Channel B Temperature Sensor in the flow of air about 30 centimeters (12 inches) in front of the fan. Continue to record data for another two minutes. 

5.
Stop recording data. 

6.
Turn off the fan. Flex your hand backwards so the tip of the sensor is away from the palm of your hand. 

7.
Monitor the temperature data. Watch both Digits displays until both sensors show approximately the same temperature (within a few degrees).

Why do the two sensors need to return to the same temperature?

8.
When both sensors are at approximately the same temperature, stop monitoring the data and prepare for the next part of the data recording process.

PART IIIB: Data Recording – Effects of Air Flow, Direct Skin Contact
1.
Carefully remove the rubber band from the tip of the sensor. 

2.
Flex your hand forward so the skin of the palm of your hand makes direct contact with the tip of the sensor. Place the Channel B sensor so it is parallel to your hand but its tip is not touching anything.

3.
Start recording data.

4.
AFTER TWO MINUTES, turn the fan on. Place your hand and the Channel B Temperature Sensor in the flow of air about 30 centimeters (12 inches) in front of the fan. Continue to record data for another two minutes. 

5.
Stop recording data. 

6.
Turn off the fan. Flex your hand backward so the tip of the sensor is away from the palm of your hand. 

7.
Start monitoring the temperature data. Watch both Digits displays until both sensors show approximately the same temperature.

8.
When both sensors are at approximately the same temperature, stop monitoring the data and prepare for the next part of the data recording process.

PART IIIC: Data Recording – Hand in Glove
1.
With your hand flexed away from the tip of the sensor, wrap the rubber band around the tip of the sensor again. 

2.
Flex your hand forward so the skin on the palm of your hand makes contact with the rubber band on the tip of the sensor. Carefully but quickly put the glove on your hand over the sensor. Put the Channel B Temperature Sensor so it is parallel to your gloved hand, but its tip is not touching anything.

3.
Start recording data. 

4.
AFTER TWO MINUTES, turn the fan on. Place your gloved hand and the Channel B Temperature Sensor in the flow of air about 30 centimeters (12 inches) in front of the fan. Continue to record data for another two minutes 

5.
Stop recording data. 

6.
Turn off the fan. 

7.
Remove the glove. Carefully remove the Channel A Temperature Sensor from your hand.

Analyzing the Data
1. Set your Graph so it displays your first run of data (No Skin Contact) for both Temperature Sensor A and Temperature Sensor B. 

2. Find the temperature at the beginning of the plots for Temperature Sensor A and for Temperature Sensor B.

· Hint: In a Graph display, use the Smart Tool in DataStudio or the Smart Cursor in ScienceWorkshop or use a Table display and look at the first row in the display.
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3. Use display’s tools to find the maximum temperature during the first two minutes (before the fan is turned on) in the plots for Temperature Sensor A and Temperature Sensor B. 

· Hint: In a Table display, set the statistics to show the maximum value.

4. After you find the maximum temperature, use the display’s tools to find the minimum temperature during the last two minutes (after the fan is turned on) in the plots for both temperatures. 

· Hint: In a Table display, set the statistics to show the minimum value.

5. Set your Graph so it displays your second run of data (Direct Skin Contact) and repeat the data analysis process to find the beginning, maximum, and minimum temperatures for both the skin and the air. 

6. Set your Graph so it displays your third run of data (Hand in Glove) and repeat the data analysis process to find the beginning, maximum, and minimum temperatures for both the skin and the air for the third run of data.

Record your results in the Lab Report Section

Lab Report - Activity B10: Regulation of Body Heat

What Do You Think?

How does your body regulate (control) its internal temperature?

Data Table


	‘Hand’ Temperature Sensor (Ch. A)
	‘Air’ Temperature Sensor (Ch. B)

	Run #
	1
	2
	3
	1
	2
	3

	Initial Temperature

	
	
	
	
	
	

	Maximum Temperature 
(before fan)
	
	
	
	
	
	

	Minimum Temperature 
(during fan)
	
	
	
	
	
	


Questions

Cooling Effects of Air Flow

1. For the first run of data before the fan is turned on, describe the temperature from the ‘hand’ Temperature Sensor compared to the temperature from the ‘air’ Temperature Sensor when the ‘hand’ sensor is near the palm of the hand, but not in contact with the skin.

2.
For the first run of data, what happens to the temperature from the ‘hand’ Temperature Sensor when the fan is turned on?

3.
For the first run of data, what happens to the temperature from the ‘air’ Temperature Sensor when the fan is turned on?

4.
Compare the second run of data to the first run of data. What difference (if any) is there when the tip of the ‘hand’ Temperature Sensor is in contact with the skin of the palm of the hand?

5.
How does air flow on your hand make your hand cooler? Does perspiration play a role in cooling?

Effect of Gloves

6.
How did the glove affect the temperature near your skin before the fan is turned on?

7.
Did you feel a cooling effect when you placed your gloved hand in front of the fan? More or less than without the glove? Why?

8.
What happened to the temperature from the ‘hand’ Temperature Sensor when the fan is turned on? 

9.
Explain the insulation concepts that make gloves work.
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