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1. What is the value of the heat transfer coefficient for a 1 cm diameter sphere falling in air at 20 m/sec?  (You may use data from Problem #2 if you wish.)

2.
A steel specimen 8x8x40 cm at room temperature is suspended in a hot furnace at 825 °C.  Determine the temperature at the mass center of the specimen after 4 minutes.  Use ONLY the following data for your computations, if possible.


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
3. Derive (or reduce from the Equations of Change) the partial differential equation for two-dimensional heat transfer in a solid.  Assume no generation term.  Show all your work deriving it or the eliminations from the General Equation of Change.   T = f(t, x, y) 

4. A composite 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

















