Mech 262 : Thermodynamics 2
Assignment #3
Name: _______________

Date: Wedenesday may 21st
completion marks only.

1. Determine the Heat Transfer in Watts for the following Wall section in an older style home
(remember 2x4=1.5”x3.5”)
Answer= 3.5W
2. Repeat the above question as if the air space with packed with
a. Sawdust (7.3W)
b. Fiberglass (4.5W)
-Notice that in this situation is seems that a hollow wall is
actually better... however at this thickness, convection currents
would come into play and the air gap can’t really be treated as a
pure conductive element.

3. An Ice chest contains a mixture of ice and
water at 320F. The shell is made from 0.040”
sheet steel (k=24.8 BTU/hr-ft-0R), ¾”
Styrofoam (0.020 BTU/hr-ft-0R), and ¼”
fibreglass (0.090 BTU/hr-ft-0R). The outside
air is 900F, and the combined
convection/radiation coefficient is 0.79
BTU/hr-ft2-0R. The inside convection
coefficient is 150 BTU/hr-ft2-0R.
Calculate the heat transfer from the air to
the ice AND the outside surface temp of the
chest. (Answer: 12.5Btu/hr, 74.30F)

4. The bottom of a pan is made of a 5 mm thick aluminium layer. In order to increase the
rate of heat transfer through the bottom of the pan someone proposes a design for the
bottom which consists of a 3 mm thick copper layer sandwiched between two 2 mm thick
aluminium layers. See the diagram below.
a. Will the new design conduct heat better?
( Explain you answer by determining the Thermal Resistance of the pan’s bottom. )
Assume perfect contact between the layers.
b. What original thickness of the pan would be improved by the new design?
(Answer = 5mm<t<6mm)

.
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For Thermal Conductivity of materials:
Aluminum (Al)
Copper (Cu)

5. The silicon chip shown has an electrical power input of 0.225W. The top surface of the chip
is exposed to a coolant whose temperature is 20 0C. The heat transfer coefficient for
convection between the chip and the coolant is 150W/m2∙K. If heat transfer by conduction
between the chip and the substrate is negligible, determine the surface temperature of the
chip, in 0C. Include Radiation with an emissivity of ε=0.9.
- State what % of heat is being removed via convection vs radiation
Answer=(96% cov, 4%rad)
- Notice that the unknown Surface Temp is required for the radiation
component… therefor iteration will be needed to solve.

