Modeling of Air and Pollutant Flows in Buildings   


HW 1
Submission date: September 24st   
Problem 1: 

Develop the continuity equation:
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into the following format:
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(for sheared and normal stresses use the expressions for Newtonian fluids)
Show the elements in 
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s

for compressible flow. Explain what does 
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 represent. 

Problem 2: 

Show that:
a) 
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C - concentration, 
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 - diffusion coefficient.
b) for incompressible flow    
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 - velocity component,  
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 - velocity. 
Problem 3:

Develop the time averaged form of the equation of state for perfect compressible gas:
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 accounting for the fluctuations in the instantaneous pressure p, density ρ, and temperature T.

Problem 4:

Start with the following term for momentum equations for instantaneous velocity vy:

[image: image11.wmf]y

S

+

¶

¶

+

¶

¶

+

¶

¶

+

¶

¶

-

=

¶

¶

+

¶

¶

+

¶

¶

+

¶

¶

2

y

2

2

y

2

2

y

2

y

z

y

y

y

x

y

z

v

y

v

x

v

y

p

)

z

v

v

y

v

v

x

v

v

τ

v

(

m

m

m

r


and develop the following equation for average velocity Vy (incompressible flow):
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Problem 5:
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[image: image13]
Consider the turbulent flow above the plate, line l parallel to the plate and points A. 

a) For the given time step presented on the figure above plot the instantaneous velocity vx , vy  and vz along the line l. For the same line plot the average velocities Vx , Vy and Vz.
b) For the point A, compare the shear stresses (xy , (xz , and (yz . Indicate which one is the largest and which one is the smallest and explain why.  
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