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If you can answer about 60% of these, you’re probably in decent shape.
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23.
24,
25.
26.
27.
28.
29.
30.
. What is the number that represents inertial forces to gravity?
32.
33.
34.
35.
36.
. What situations describe a large and small Weber number?
38.
39.

31

37

What is the oldest turbulence model still in use today, and when was it
developed?

Who developed the first LES with an eddy viscosity model and when?
What did jones & Launder develop in 19727

What did Rhie & Chow develop in 1983?

Who developed the k-omega model and when?

Who developed the dynamic eddy viscosity LES model and when?
Who developed the SST model?

Why do we use CFD, list 3 reasons?

What does CFD stand for?

. What are the 3 steps of Pre-processing?
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,

What are the 3 steps of Post-processing?

What is the equation for the Knudsen number?

What is an approximate value for the Knudsen number in continuum mechanics?
What does the Knudsen number represent?

What is the difference between a Lagrangian and an Eulerian frame of reference?
What is the equation for Reynold’s Transport Theorem?

What is the continuity equation in differential form?

When do we use the Euler Equations?

When can viscous effects be ignored?

Potential flows are?

Barotropic Fluids are?

What is the difference between finite volume, finite difference, and finite element
methods?

What finite method is CFX based on?

What is the incompressible navier stokes equation?

What is the number that represents inertial forces to viscous forces?

What is the equation for the Reynolds number?

What is the number that represents advection velocity to speed of sound?

What is the equation for Mach number?

What is the number that represents unsteady forces to steady forces?

What is the equation for the Strouhal Number?

What is the equation for Froude’s number?

What is the number that represents inertial forces to surface forces?
What is the equation for the Weber number?

What is the equation that represents viscosity to conductivity?
What is the equation for Prandtls number?

Which situations use a Strouhal number?
Which number describes hydraulic jumps
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40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
. What is the total computational cost of a DNS?
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
. What is the eddy viscosity ansatz?
81.
82.

68

80

What is the Reynold’s number for creeping flow?

What does that represent?

When is flow laminar?

When is flow turbulent?

Which forces dominate creeping and turbulent flow respectively?
What is the difference between topology and geometry?

Draw a structured grid and an unstructured grid.

Draw a hybrid grid.

What is an advantage and disadvantage of a structured gride?
What is an advantage and a disadvantage of an unstructured grid?
What are the 3 different structured grid topologies?

Use Delauney triangulation to create a new grid to accommodate this point.
Use advancing front triangulation to form a grid for this piece.
What is numerical diffusion?

What is the increase in computing time for an unstructured grid?
How does one determine grid resolution at wall boundaries?
Show an example of how the octree grid method works.

What is the Kelvin-Helmholtz instability?

What can turbulence be used for?

Describe the turbulence energy cascade?

When is scale separation most pronounced?

Name 4 characteristics of turbulent flows.

How does one find the characteristics of the smallest vortices in turbulent flow?
Give the equations for Komogorov length, time, and velocity.
What does DNS stand for?

How many grid points are required for a DNS?

What about in 3D?

How many timesteps are needed?

What do we use DNS for?

What does RANS stand for?

What is Reynolds Averaging?

What is the NS equation in dimensionless form?
What is the Reynolds Stress Tensor?

What are the terms for the Reynolds Stress Transport Equation?
What does EVM mean?

What does RSM mean?

Name 2 EVMs

Name 2 RSMs

Name an EVM + RSM

What is the transport equation for turbulence kinetic energy?
What is the Prandtl one-equation model good and bad for?
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83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93
94.
95.
96.
97.
98.
99.

100.
101.
102.
103.

What is the k-epsilon model good and bad for?

What is the k-omega model good and bad for?

What is the Spalart-Allmaras model good and bad for?

What do RSMs directly solve for?

What does the slow term of the pressure strain correlation represent?
What does the rapid term of the pressure strain correlation represent?
What does LES stand for?

What is the life cycle of turbulence?

Name 3 characteristics of large turbulence scales

Name 3 characteristics of small turbulence scales

. Which scale is computed directly?

Which scale must be modeled?

Where does most dissipation occur?

Which is cheaper, a RANS or LES?

What is the Convolution Theorem?

What does the filter kernel look like?

Draw a top hat filter kernel in real and spectral space.

Draw a gauss filter kernel in real and spectral space.

Draw a spectral cutoff filter in real and spectral space.

What is the equation for the subgrid scale stress tensor/

What is the intended consequence of subgrid-scale modeling?

104. How does dissipation (too much or too little) affect the turbulence energy

cascade?

105. What is the equation for the eddy viscosity model subgrid scale stress tensor

as proposed by Smagorinsky?

106. What is the approximate value for the Smagorinsky constant if a flow is

107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.

118.
119.
120.
121.

isotropic turbulent?

What must be done to correct a Smagorinsky model near walls?

What'’s the difference between the dynamic and regular Smagorinsky models?
Name two methods which combine RANS and LES.

In the Finite Volume Method, what does the solution represent?

What is a finite volume?

What is quadrature?

What is interpolation?

Draw standard compass notation.

What is the approximation of the midpoint rule?

Write the Taylor Series Expansion of the midpoint rule.

Draw a graph with the log(error) versus cell size for 1st, 2nd, and 4th order
approximation.

What does the order of a method affect?

What is the trapezoidal rule?

What is simpsons rule?

What does UDS stand for?
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122. What are the equations for Upwind Interpolation?

123. What does CDS stand for?

124. What are the equations for linear interpolation?

125. How does one find the error of a numerical scheme using taylor series?

126. What is the discrete equation for truncation error?

127. What is the numerical effect of truncation error?

128. How does one calculate the CFL number?

129. What order method should be used on an unstructured grid?

130. What is an advantage to a higher order method?

131. When should one not use a higher order method?

132. Name 3 types of interpolation schemes available in ANSYS CFX..

133. What does the solution of an unsteady problem rely on?

134. What is the simplest solution for an unsteady problem?

135. What are the two types of time-marching methods?

136. What is the equation for the euler-forward (explicit)?

137. What is the equation for the euler-backward (implicit)?

138. Name 3 implicit time marching methods?

139. What are the equations for the midpoint rule and trapezoidal rule in time
marching?

140. How do we determine a sufficiently small timestep?

141. What are 3 benefits to the explicit time marching method?

142. What are 2 detriments?

143. What are 3 benefits to the implicit time marching method?

144. What are 2 detriments?

145. When should you not use an implicit method?

146. Why would one choose a local time step?

147. What is the physical time step limited by?

148. Name the four types of boundary condition and what they impose.

149. In a no-slip wall, what values are null?

150. For a supersonic inflow, how many boundary conditions must be defined?

151. For incompressible inflow, how many boundary conditions must be defined?

152. For supersonic outflow, can one assign Dirichlet boundary conditions?

153. How many boundary conditions in subsonic outflow must be Dirichlet?

154. What is the equation of state for a perfect gas?

155. What is the Poisson equation?

156. In a direct solution with N grid points, how many entries are there?

157. Why do programs generally not use direct solution methods/

158. Name 2 direct solution methods.

159. For Gauss-elimination, how many operations are required for dense matrices?

160. What are the steps for LU factorization?

161. Why does it not matter to solve matrices exactly?

162. What is the definition of error??

163. What is the definition of residuum?
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164.
165.
166.
167.
168.
169.
170.
171.
172.
173.
174.
175.
176.
177.
178.
179.

What is the relationship between error and residuum?

Which converges earlier, residuum or error?

What is the condition for convergence?

What is the general equation for an iterative solution method?
What is the spectral radius equation for an NxM grid?

What is ILU matrix factorization?

What solver does Ansys-CFX employ?

Name 2 multigrid methods.

What is the geometric multigrid method?

What is the algebraic multigrid method?

What is the difference between verification and validation?
Name 3 sources of numerical errors.

What is the difference between bias error and precision error?
How does one check for a discretization error?

How small of a residual is acceptable?

How does one check for turbulence modelling error in RANS?
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