Name __________________________Group_______Lab Table #_______Date________

Lab Investigation:  SOLAR HEATING & HEAT TRANSFER (Grade 8)

Background:  One form of heat transfer is by radiation from the sun through space.  This electromagnetic radiation or energy travels in the form of waves ranging from long- wavelength radio waves to short-wavelength gamma rays.  Infrared radiation cannot be seen, however, can be felt as heat.  Heat is absorbed by objects on Earth depending upon the color or type of material the object is made of.
Problem:  How do various surfaces or substances (black can, white can, aluminum can)  absorb heat and how does heat transfer by radiation affect temperature?
Hypothesis: ________________________________________________________________________________________________________________________________________________________________________________________________________________________
Materials: 

3 cans (black, white, aluminum)


3 thermometers

lamp (100 watt)


metric ruler


aluminum foil


stopwatch


goggles

Procedure:

1. Place a thermometer into each of the three cans.  Use a small piece of aluminum foil to cover each.  

2. Record the starting temperatures of the cans in the data table.

3. Set up the lamp 20 cm away from the cans.  They should be side by side to receive the same amount of light/heat from the lamp.

4. Turn the lamp on and begin the stopwatch.  Leave the time running for the entire 20 minutes.
5. Record the temperature of each can every two minutes for 20 minutes.  Calculate the difference in temperature from 0-20 minutes and record.
6. Turn the lamp off and unplug it but do not touch the lamp until it cools.

Data and Observations:  Data Table 1—Lab Group Results
	TIME  (min.)
	TEMPERATURE ºC

  Black Can
	TEMPERATURE ºC 

White Can
	TEMPERATURE ºC 

Aluminum Can

	0
	
	
	

	2
	
	
	

	4
	
	
	

	6
	
	
	

	8
	
	
	

	10
	
	
	

	12
	
	
	

	14
	
	
	

	16
	
	
	

	18
	
	
	

	20
	
	
	

	Temp. Difference ºC
	
	
	


Data Table 2—Class Results and Average Temperature Increase
	Lab Table #
	Temp. ºC

Black Can
	Temp. ºC

White Can
	Temp. ºC
Aluminum Can

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	Average Temp.
	
	
	


Name_________________________Group_________Lab Table #_______Date_______

Lab:  Solar Heating and Heat Transfer
Analysis and Conclusions:
· Use Excel to construct a multiple line graph of your results.  Include a title for your graph and identify each axis and unit of measure. 
· Once you open Excel, title each column (A= Time (min.); B= Temperature ºC, Black can; C= Temperature ºC, White can; D= Temperature ºC Aluminum can).  Complete column A, beginning with 0 and ending with 20. You will need to adjust the width of each column to fit your titles.  (Click between the columns at the top when you see the cross hair symbol + and drag the line over for the appropriate width).
· Type in the corresponding temperatures for each surface (can) in columns B, C, and D.  (Do NOT include the degree symbol after each temperature as you complete the chart). 

· In the last cell in column A, add the title:  Difference in ºC 

·  Go to File, Save As…and type Heating of Surfaces.  Save in the Document folder under your name.  Highlight cells 2A to 12D and click on the Chart Wizard icon from the top. 
· Note:  To find the degree symbol (PC), click on insert above and scroll to symbols.  Once you locate the degree symbol, click on insert at the bottom and close.    If using a Mac, hold down the option  key and the zero number.                                                                              Complete each step:  (You may print a copy of your graph and attach to the lab sheet).

a. Select Chart Type:  Line (Line with markers displayed at each data value) >>Next

b. Chart Source Data


Tab Data Range



Series in: column>>Next
· Click on series tab and highlight Series 1>>Remove.
· Click on series 2 and name it (Black can).
· Click on series 3 and name it (White can).
· Click on series 4 and name it (Aluminum can).
       c.   Chart Options
· Chart Title:  Heating of Surfaces

· Category (x) axis:  Time (min.)

· Category (y) axis:  Temperature (Celsius)
d. Chart Location:  As object in:  Sheet 1>>Finish
2. Use Excel to construct a column graph to show the class average temperature increase of each surface (can) from Data Table 2. 
· Open Excel and title columns A—D (A=Group #; B=Temp. Difference of Black Can; C=Temp. Difference of White Can; D=Temp. Difference of Aluminum Can).
· Fill in cells of each column with group numbers 1-6 and temperatures.

· Add the word Average to column A, cell number 8.
· Calculate the Average temperature increase for columns B-D:

a.  Click cell 8 in column B.  Type  =AVERAGE(B2:B7) and hit enter.
b.  Click cell 8 in column C.  Type  =AVERAGE(C2:C7); hit enter.

c.  Click cell 8 in column D.  Type  =AVERAGE(D2:D7); hit enter.


     Highlight your data.

· Click on Chart Wizard icon at the top.

· Chart Type:  Choose Column graph and Clustered column>>Next.

· Chart Source Data:  >>Next.
· Chart Options:  Click on Titles.  Complete Chart Title as Average Temperature Increase; (x) axis as Surface (can); and (z) axis as Temp. (Celsius)>>Next.

· Chart Location:  As object in:   Sheet 2>>Finish

3. Which surface (can) showed the greatest gain in temperature? 
       _____________________________

Explain. __________________________________________________________


__________________________________________________________________
__________________________________________________________________


How do your results compare with the class?    ____________________________

__________________________________________________________________

4. Which surface (can) showed the least gain in temperature? _____________________________

            Explain. __________________________________________________________


_________________________________________________________________

            __________________________________________________________________

How do your results compare with the class? ​​​​​​​​​​​​​​​​​​​​_____________________________


__________________________________________________________________
5. How does your hypothesis compare with the group results?

_______________________________________________________________________________________________________________________________________________________________________________________________________________

6. How does your hypothesis compare with the class results?

_______________________________________________________________________________________________________________________________________________________________________________________________________________

7. Describe heat transfer by radiation (solar heating) as it relates to the experiment.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

8. What happens in terms of infrared radiation when you wear dark clothing outside 
on a sunny day? ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

9. How is infrared radiation from the sun important to the Earth? __________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

