
5. Experimental Contents  

1) Measure the thermal conductivity of poor conductors 
2) Learn how to calculate heat conduction rate from heat dissipation rate 
3) Learn how to use an integrated temperature sensor 

6. Experimental Procedure 

1) Loosen the fix screw on the support post and lift the heating plate. Place the heat sink 
plate on the top of the central region of the three adjust screws. Place the rubber sample 
on the top of the heat sink plate. Lower the heating plate to close to the sample surface, 
tighten the fix screw on the post, and align the centers of three plates. Adjust the three 
adjust screws to achieve good contact between the plates (neither too tight nor too 
loose). Note: when mounting the heating plate and the heat sink plate, let the two 
sensor mounting holes of the two plates be aligned vertically, as illustrated in Figure 1. 

2) Per Figure 1, connect the power plug to the heating plate; connect the two temperature 
sensors with the electric unit, and insert the two sensors into the corresponding holes on 
the heating plate and the heat sink plate, respectively (prior to mounting, apply a small 
amount of thermal grease to the sensors) by ensuring good thermal contact between the 
sensor and the hole. Note: the connections of the two sensors are not interchangeable, 
i.e. the “Temp. Control” sensor must be connected to the heat source C, and the “Temp 
Measure” sensor must be connected to the heat sink P.  

3) Turn on the power of the apparatus, the digital meter on the left displays FDHC first, 
then current temperature is displayed and then b = =· = is displayed. At this time, user 
can set the control temperature.  

4) To set a heating temperature, press “Up” or “Down” button on front panel to increase or 
decrease temperature at the range from B00.0 (°C) to B80.0 (°C). In general, a heating 
temperature should be set at 75-80 °C. Press “Set” button to confirm the temperature 
setting, then a value of AXX.X should be displayed on the digital meter indicating the 
current temperature of the heating plate. The “heating indicator” flashes, turn on the 
cooling fan, and apparatus starts to heat up.  

5) When the actual temperature of the heating plate approaches the set temperature, one 
can start to record the temperature of the heat sink plate in every one minute until the 
temperature of the heat sink plate stabilizes (after 10 minutes or longer). Now, the 
system has reached a steady state. 



6) Press the “Reset” button to stop heating, remove the sample, adjust the three screws to 
make a good contact between the heating plate and the heat sink plate, and then set the 
temperature to 80°C again and press “Set” to heat, let the temperature of the heat sink 
plate reach a value that is 20 °C higher than the steady-state temperature 2. 

7) Remove the heating plate (Warning: do not touch the heating plate with bare hands to 
avoid burns), let the heat sink plate cool with the aid of the cooling fan while recording 
the temperature of the heat sink plate in every 10 seconds (or 30 seconds), calculate the 
cooling rate /t=2 using the data near 2. Or, plot the cooling curve using the 
recorded data and then the cooling rate can be obtained from the tangent line at point 2 
(use the tangent slope to calculate cooling rate).  

8) Based on the measured temperatures 1 and 2 at the steady state, and the cooling rate 
at temperature 2, calculate the thermal conductivity coefficient of the rubber sample 
using Eq. (6). 

9) Repeat the above procedure to the bakelite sample (optional experiment). 
 

7. Example of Data Recording and Processing  

Note: the following data are for reference purposes only, not the criteria for apparatus performance. 

Sample: rubber   
Room temperature: 20 °C 
Specific heat capacity of heat sink plate: C=385 J/(kgK) 
Mass of heat sink plate: m=891.42 g 
 
Thickness of heat sink plate hP (average of multiple measurements): 

Table 1 Thickness of heat sink plate (different locations) 

hP (mm) 7.63 7.62 7.73 7.61 7.73 7.65 

Average thickness is hP＝7.66 mm; 
 
Radius of heat sink plate RP (average of multiple measurements): 

Table 2 Diameter of the heat sink plate (different angles) 

DP (mm)  130.00 129.98 130.00 129.99 130.01 130.00 

Average radius is RP＝65.00 mm; 
 
Thickness of rubber sample hB (average of multiple measurements): 

Table 3 Thickness of the sample (different locations) 

hB (mm) 8.07 8.07 8.06 8.05 8.05 8.06 

Average thickness is hB＝8.06 mm; 
 
Diameter of rubber sample dB (average of multiple measurements): 



Table 4 Diameter of the sample (different angles) 

dB (mm) 129.22 128.82 128.92 129.16 129.00 128.99 

Average diameter is dB＝129.02 mm. 

Under a steady state (temperature is stable within 10 minutes), the temperatures on the upper 
and lower surfaces of the sample are 1=80.2 C and 2=45.0 C, respectively. The cooling 
temperature of the heat sink plate is recorded in every 10 seconds as shown in Table 5:   

Table 5 Temperature of heat sink plate under cooling 

 (C) 47.9 47.4 47.0 46.5 46.0 45.5 45.1 
 (C) 44.7 44.2 43.8 43.4 43.0 42.6 42.2 

 
Plot the cooling curve as shown below:  
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Calculate the cooling rate at temperature 2 as /t=2=0.040 C/s.  

From Eq. (6), we get:  
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