Modeling of Air and Pollutant Flows in Buildings 2019,   HW 2
Submission date: October 8
1) 40 points

a)  Derive the coefficient ap, ae, aw, ah, al, and f for momentum equation in x and y directions and airflow for steady state boundary conditions (use both I) upwind differencing scheme and II) central difference scheme). 
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Assume the uniform mesh (cell sizes) and positive velocity direction in both directions. 

b) Derive the coefficients ap, ae, and f for the energy equation and unsteady-state boundary conditions (use implicit method).

2) 15 Points

Draw the stream lines in these two ducts. Identify the position with the highest 

a) pressure (p), b) turbulence kinetic energy (k), and c) turbulence viscosity. Explain your answers.
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3) 25 points

For this assignment you will need to review your class notes and handouts (book chapter 3) and do additional reading (to find a source for additional information use the links provided on the course website and the help file for the fluent CFD software). 

Write a summary (from 1 to 2 pages) about the CFD turbulence models used in:

- DNS – Direct Numerical Simulations

- RANS 0-equation model

- RANS 2-equation k- model

- RANS 2-equation k- RNG model

- RANS - RSM Reynolds Stress Model

- LES – Large Eddy Simulations

Point out advantages and disadvantages for each model. 

Identify your major source of information. 

4) 20 points

a) Writhe the general transport equation it in developed format for 3-D problem 

(in other words eliminate ‘div’ and ‘grad’): 
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b) Using developed format of equations for of: (1) continuity, (2) momentums, (3) energy, (4) concentration (5), kinetic energy and (6) dissipation define 
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