CFD Application to Ship Hydrodynamics

Final Test
Time: 1:00 – 3:00PM Tuesday, Dec. 02, 2008
Location: 34-119 SNU
Note: Answer in English

1. A 2D flow with constant density and viscosity is governed by
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Eliminate p from the first two equations by differentiating the first with respect to y and the second with respect to x and subtracting one from the other.  Express the resulting equation with ( as the dependent variable, where (, the vorticity, is defined by [image: image2.png]oufoy — dvfsx




.  Show that the result is (25 pts)
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2. For the flow over a flat plate, show the result of a Crank-Nicolson discretization of the following equations (15 pts)
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Linearize the resulting equations and arrange the terms in a matrix form (10 pts).

3. A 2D heat equation is written as
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Show that, with the ADI method and trapezoidal rule (Crank-Nicolson) for the time-derivative term, it can be discretized and simplified to the following equations. (25 pts)
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4. Derive the momentum equations for turbulent incompressible flow without body forces, using the Reynolds averaging (25 pts).  
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