Calculate the Heat Flow Rate of the Wall and Window?

Equation Needed:  A = Length x Height;  Resistance = thickness / Thermal Conductivity x Area

Procedure:

1. First find the area of the outside wall by measuring its height and length and multiplying the two.  (Measure in centimeters)  Record your answer.  Area of outside wall = _________________

2. Than measure the thickness of the block, the insulation between the block and brick, and the thickness of the brick.  Record your answers:

a. Thickness of block = ____________ centimeters

b. Thickness of brick = ____________ centimeters

c. Thickness of Insulation = ___________ centimeters

3. Look on page 160 and 221 of your textbook and record the Thermal conductivities of each of the materials:

a. Thermal conductivity of a block (cement) Page 160 = ___________ cal cm / s cm3 C

b. Thermal conductivity of the brick (page 221 on bottom of page) = ___________ cal cm / s cm3 C

c. Thermal conductivity of the insulation (page 221) = ___________ cal cm / s cm3 C 

4. Calculate the resistance of each of the materials using the equation:

Resistance = thickness / Thermal Conductivity x Area

a. Resistance of the block = __________________________________

b. Resistance of the brick = __________________________________

c. Resistance of the Insulation = ______________________________

5. Add up the resistance of the block, brick, and insulation and record the total resistance.  Total Resistance = ____________________

6. Measure the temperature in Celsius inside and record = ______________

7. Measure the temperature in Celsius outside and record = _____________

8. Finally, the heat flow rate through the wall is equal to the change in temperature divided by the total resistance.

9. The rate of heat flow from the outside to the inside through my wall = ________________

Procedure 2

1. Find the area of one window in centimeters = _______________

2. Measure the thickness of one window in centimeters = ___________

3. Look on page 160 of textbook to find the thermal conductivity of glass = ___________

4. Find the resistance of glass using equation:  resistance = thickness / thermal conductivity x area

5. Use the previous temperature measurements and use the equation: heat flow rate = change in temperature / resistance to find the heat flow rate from a window = _________________

Conclusion

1. Which has a greater heat flow rate, the wall or window?  Which is a better insulator?  How could we improve the insulation of both the window and the wall?

2. Which of the following is causing the transfer of heat; conduction, convection, or radiation?  Explain why each of these are either causing a transfer of heat or why they are not causing a transfer of hear?

