
Heat Transfer 

 
Name_________________________________ ID_________________________ TA_________________ 

 

Partners_______________________________________________________________________________ 

 

Date_______________________________________ Section_____________________________________ 

 

Exercise caution when you deal with the hot water. 

 

 

1. Surface color dependence 

• Take hot water 1/3 of the both containers.  Spend about 10 minutes. 

 

Heat transfer constant, k, for a white can  __________________________________(1/s) 

  

Heat transfer constant, k, for a black can  __________________________________(1/s) 

 

* When the temperature goes down faster, is the constant, k, smaller or larger? 

 

*  Do the above results make sense?  Explain the reason for your answer. 

 

2. External environment dependence 

• Take a black-colored can, and use a light to shine it for 10 minutes. (hot water 1/3 of the 

containers) 
 

Heat transfer constant, k, for a black can shined by a light  _____________________(1/s) 

 

• Take a black-colored can, and use a fan to increase air circulation for 10 minutes.  
(hot water 1/3 of the containers)  

 

Heat transfer constant, k, for a black can with a fan  __________________________(1/s) 

 

* Which one has the larger or smaller constant?  Explain why it should be. 

 

3. Water quantity dependence 

• Take the white and chrome ones with water 1/3 of and 2/3 of the cans respectively. 

(10min.) 

 

Heat transfer constant, k, for the white can with a small amount of water   

  ___________________(1/s) 

 

Heat transfer constant, k, for the silver can with a large amount of water 

                    ___________________(1/s) 

 

* Which one has the larger or smaller constant?  Explain why it should be. 
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Lab Procedure for Heat Transfer 

 

The procedure for this lab is quite straightforward.  By following the instructions, you 

will take the hot water and measure the temperatures.  For each part, you will answer the 

questions to test your understanding. 

 

• How to analyze the acquired data 

 

1. Obtain the room temperature. 

Use a thermometer.  If it is in Fahrenheit, convert it into Celsius by calculating 
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oo .  You will assume that the room temperature is constant through the 

lab. 

 

2. Measure the change of temperatures of the hot water with Science Workshop 

(DataStudio). 

Every 30 seconds, you will record the temperature.  To change the setting in Science 

Workshop, go to ‘Experiment’, select ‘Sampling Options.’  Then change the ‘Periodic 

Samples’ into 30 sec. 

 

3. Copy and paste the data on Excel spread sheet from Science 

Workshop (DataStudio). 

The time, t , and temperature, T , are from the acquired data.  The 

time should be from 0 to 10. � 

 

 

4. ⇐ Calculate ln(TR-T) using Excel. 

The temperature is function of time as 
kt
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−+= )()( 0  where 0T  is the initial 

temperature.  The temperature is exponential decay 

with the decay rate, k .  Take logarithm of both 

sides, you have )ln())(ln( 0 RR TTktTtT −+−=− .  

The second term in RHS is a constant.  If you plot t  

vs. ))(ln( RTtT − , you will get a linear line.  The 

slope without the negative sign is the heat transfer 

constant, k . 

 

 

 

 

5. Plot ln(T-TR) vs. t as shown. 

You also have to obtain the line equation.  In 

this example, 1.0=k . 

 

 

 

 

6. Repeat the procedure for the other cases. 


