Name _________________      Earth#___        Due Date ______________  Imperial (Guilderland H.S.)
Lab #__________                Calorimeter Conduction
Hypothesis:  _____________________________________________________________

                     _____________________________________________________________
Materials: 2 Styrofoam calorimeters (complete)                               goggles
                 aluminum bar (U-Shaped)                                               hot/cold water
                 2 metal backed Celsius Thermometers 

Procedure:  1. Assemble the equipment as illustrated below:
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Problem

How do we measure and explain heat flow by means of conduction from o
region to another?

Materials

2 styrofoam calorimeters goggles
aluminum bar (U-shaped)

2 metal backed Celsius thermometers

Procedure
[a] Assemble the equipment as illustrated in the diagram below.
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                 2. Formulate hypothesis of heat flow direction and temperature changes

                 3. Fill one insulated cup with cold water and the other with hot water.  

                     Quickly replace the lid assembly. WEAR GOGGLES. 
                 4. After one minute, read the temperature of the thermometer in the “hot” cup and

                      record it in your data table under time “0.” At the same time, your partner is to  

                      read and record the temperature of the “cold” cup. These are our starting  

                      temperatures. 
                5. Continue reading and recording temperature readings for both cups at two  

                     minute intervals for a total of 20 minutes. 

                6. Line graph the data for both sets of data on the same graph. Use colored pencils  

                    lines to differentiate the two data sets and provide a key for clarity.                

                7. Answer the analysis questions and draw a conclusion.
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--------------------------------------------------------------------------------------------------------------
Analysis Questions:

    1. Calculate the rate of change for the “hot” cup for minutes 1-6 and 14-20. Show     

          equations, calculations, and provide correct units. 

    2.   Is there any difference in the two rates?  Explain your answer.

    3. What is the direction of heat flow?
    4.  What do you predict will happen to the temperature of the cups if the set-up was left out 

          for 24 hours?

    5. How could you change the set-up to increase the rate of heat transfer from one cup to   

        another?

     6. The amount of heat gain/lost is calculated with: Q = m * ∆T * Cp.  

Q = heat gained/lost (in calories)

m = mass (in grams)

∆T = change in temperature (in oC)

Cp =  specific heat of water (1cal/g oC) – amount of heat needed to raise the temperature
                                                                  of 1g of water 1 oC.   

     a) Calculate Q for both the “hot” and “cold” cup. Show complete calculations, including    

          units. Mass of water = 
    b) Was heat energy conserved (i.e. did all of the energy lost by one cup get gained by the  

         other)?  Explain your answer. 
     7.  What are the design flaws in this experiment?  Suggest modifications/improvements to 

           increase efficiency.  

Conclusion:  Can you accept or reject your hypothesis? Why or why not? 

                     (Answer thoroughly and completely).
Special thanks to Todd Skobjak of Wilson High School, NY for providing a template for this lab. 
