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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 100 m2 and an air temperature differential across it of 1200 degrees C?  The heat transfer coefficient on each side is 10 Wm-2K-1.

	Table 1.  Composite wall data

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

	Alumina Brick
	0.02
	2.0

	Silca Brick
	0.10
	1.0

	Insulating Brick 
	0.50
	0.5


2. Fe3O4 pellets approximating spheres 1 cm in diameter are in a 0.4-m deep column with cross sectional area of 1 m2.  CO gas at 1000 C is flowing through the bed?  The void fraction is 0.4.  The density of the pellets is 3,500 kg/m3.

a) What pressure would be needed to minimally fluidize the bed?

b) What pressure would be needed to drive 0.1 m3 of gas through the bed per second?  (Assume the bed is constrained so it cannot possibly fluidized incase this flow rate might otherwise fluidize the bed.)  


Show all needed equations and provide values but do not compute.
c) What superficial velocity would be required to fluidize the bed at a void fraction of 0.6?


Show all needed equations and provide specific values but do not compute.

3.
How many watts of power would be required to pump 1 kg/s of water through the following network?  The pipe diameter is 2 cm and a surface roughness is such that f=0.095.  The pressure drop across the exit nozzle is 1 atm.
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Data


Water=1 cP
              Water= 1000 kg/m3
4. A rod with a circumference of 20 cm is heated from the inside so as to maintain a constant surface temperature of 300 °C.  It is placed in dry air at 0 °C moving transversely across the rod at 10 m/s.  What is the rate of heat loss from each one meter length of the cylinder?

Scratch paper – detach and take with you or discard.
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