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Conventions 

The following conventions are used consistently in the following thesis: 

" Cross-sectional figures are plotted looking in the downstream direction. 

" Velocity figures display the velocity magnitude or norm, calculated as the square root 

of the three spatial components of the velocity elevated to the power of' 2. 

" Angle plots refer to the direction of the velocity vector in the horizontal plane, with 

respect to the normal to the cross-section (which represents the 0°). Positive angles are 

measured when the velocity direction is heading towards the left with respect to the 

normal (0°), and the value of' the angle is that between the velocity direction and the 

normal. When the velocity is heading towards the right hand side, this is considered a 

negative angle and measured using the same convention. These were the conventions 

used by the FCF experimentalists. 

" All units are SI units unless stated otherwise. 
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Chapter 4: 
Grids, Boundary Conditions, Solution 

Techniques and other Numerical Issues 

[Figures for Chapter 4 
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Fig. 4.1 - Finite Volume Grids: (a) Staggered Grid, (b) Non-Staggered Grid 
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Fig. 4.2 - Shape Functions: Linear, Parabolic and Cubic 
(After Quarteroni and Valli, 1994) 
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Fig. 4.3 - Illustration of A Finite Element Approximation 
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Fig. 4.4 - Multiblock Geometry and Meshing 



Fig. 4.5 - Three-Dimensional Geometrical Representation of a Channel: 

(a) Two-Solid Representation, 

(b)Five-Solid Representation. 



Fig. 4.6 - Severn Plan View Multi-Block Structure 

for CFX Mesh Generation 
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Fig. 4.7 - Cross-Sectional Representation of the Bottom Topography 

(a) Composite Edge made of Linear Interpolation; 

(b) Quadratic Interpolation or Spline. 

Cross-Secs 
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Fig. 4.8 - Plan View Representation of a Meander: (a) Linear, (b) Spline. 
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Fig. 4.9 -Bank Line Inter-Block Connection in CFX 
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Fig. 4.10 - Bed Surface for a Natural Channel Block in CFX 
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Fig. 4.11 - Mesh Point Generation along a Curve in CFX: 
(a) one-directional, (b) bi-directional 
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Chapter 5: 
Numerical Models Evaluation 

- The Flood Channel Facility Test Case 

Figures for Chapter 
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Fig. 5.1. - Plan View Design of the 60 Degree Flood Channel Facility Programme 
Series B Flume (modified from Ervine et at., 1993) 
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