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1.
A composite flat wall is composed of the materials given in the table below.  Also given is each material’s thickness and thermal conductivity.  How many kilowatts would be lost through such a wall if it has an area of 10 m2 and an air temperature differential across it of 1000 degrees C?  The heat transfer coefficient on both sides is 20 Wm-2K-1.

	Table 1.  Composite wall data

	Material
	Thickness, m
	k , W m-1 K-1

	Chrome Brick
	0.10
	2.0

	Fire Brick
	0.20
	1.0

	Insulating Brick 
	0.40
	0.5


2. A 10-cm diameter horizontal aluminum cylinder at 200 °C is held motionless in cold dry air at 100 °C.  What is the rate of heat loss from each one meter length of the cylinder?
3. Choose either a or b: Circle your selection. Only a will be graded unless your election of b is clearly marked or only b is attempted.
a) Set up the IN – OUT + GEN = ACC terms for a derivation of  the steady-state temperature profile for a rod of length L and diameter D that is held at TL at x = L, loses no heat in the x direction at x = 0, but loses heat by convection from its radial surface as shown. Write the BC’S.
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b) Derive the differential equation for 2D USS HC in Rect coordinates with a generation term.

4.
A 20x20x200-cm steel specimen at 25 °C is suspended in a hot furnace at 825 °C.  Determine the temperature at the center of the specimen after 5 minutes.  Use ONLY the following data for your computations.



Data (more data are given than needed to solve the problem)


h
=
200 
Wm-2K-1
steel
=
7,900 
Kg m-3

ksteel
=
40 
W m-1K-1
kair
=
0.04 
W m-1K-1

Cpsteel
=
504 
J Kg-1K-1
Cpair
=
1000 
J Kg-1K-1


Prair
=
0.7

MWair
=
28.8


















q = h(T-Ta)





T = TL





qx = 0





x = L





x = 0








