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Heat Transfer Part 1: Thermal Conductivity
	


Introduction
This experiment is designed to give you more experience with heat transfer through the mechanisms of conduction.  Specifically, you will:


1.  Measure the coefficient of thermal conductivity for two different materials (glass and drywall).


2.   Determine the R-value for these materials.

  You should review heat transfer (see text and lecture notes) before beginning.

Part 1: Conduction[image: image2.wmf]
Procedure

1.
Fill the ice mold with water and freeze it.  (One or two drops of a non-sudsing detergent in the water before freezing will help the water to flow more freely as it melts and will not significantly effect the results.)

2. 
Measure and record the thickness of the sample material (h).

3.
Mount the sample material onto the steam chamber as shown in figure two.  Take care that the sample material is pushed against the water channel, so water will not leak, then tighten the thumbscrews.  (A bit of grease between the channel and the sample, as shown in figure two, will help create a good seal.)

4.
Place the ice on top of the samples (as shown in figure two). Don’t remove the ice from the mold during the entire experiment.  Just place the open end of the mold against the sample, and let the ice slide out as the experiment proceeds.

5.
Let the ice sit for several minutes so it begins to melt and comes into full contact with the sample.  (Do not take data before the ice begins to melt, because it may be at lower temperature than 0( C.)  

6.
Obtain data for determining the ambient melting rate of the ice as follows:


a.
Weigh a small container and record the mass.  
             b.  Collect the melting ice in the container for a measured time (ta), which is approximately 10 minutes.

c. Weigh the container and the water and record the mass. 

d. Subtract your second measured mass from your first to determine mwa (the mass of the melted ice).

7.
Run steam into the steam chamber.  Let the steam run for several minutes until the temperature stabilizes, so the heat flow is steady.  (Place a container under the drain spout of the steam chamber to collect the water that escapes from the chamber.)                        
8.
Measure the diameter of the ice block (record it as d1) and repeat step 6 with steam running into the steam chamber.  Measure and record mw (the mass of the melted ice) and t (the time during which the ice melted), which should be from 5 - 10 minutes.
9.
Re-measure the diameter of the ice block and record the value as d2.
Data & Results

TABLE 1:  MEASURED DATA
	Sample
	h (cm)
	D1 (cm)
	d2 (cm)
	ta (s)
	mwa (g)
	t (s)
	mw (g)

	Glass
	
	
	
	
	
	
	

	Drywall
	
	
	
	
	
	
	


TABLE 2: DERIVED DATA & RESULTS

	Sample
	dav (cm)
	A (cm2)
	Ra
	R
	Ro
	k
	h/k

	Glass
	
	
	
	
	
	
	

	Drywall
	
	
	
	
	
	
	


1. Take the average of d1 and d2 to determine davg, the average diameter of the ice during the experiment. Show your work.

2. Use your value of davg to determine A (the area over which the heat flow between the ice and the steam chamber took place).  Assume that A is just the area of the ice in contact with the sample material. Show your work.
3. Divide mwa by ta and mw by t to determine Ra and R (the rates at which the ice melted before and after the steam was turned on). Show your work. 

4. Subtract Ra from R to determine Ro (the rate at which the ice melted due to the temperature differential only). Show your work.
5. Calculate k, the conductivity of the sample: (start with the expression for thermal conduction and assume (T = 100 (C). Show your work.  

Conclusion
Write a conclusion (no less than 100 words) discussing the results of this experiment.  Be sure to compare (percent difference) your measured values of k with the values that are listed in our textbook or on page 9 of the document at this address ftp://ftp.pasco.com/manuals/English/TD/TD-8561/012-03349D/012-03349D.pdf .
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