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Figure 1.1 
Various CFD applications for building design: 

a. Assessment of pedestrian wind comfort  
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Figure 1.1 
Various CFD applications for building design: 

b. Prediction of natural ventilation 
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Figure 1.1 

Various CFD applications for building design: 

c. Investigation of HVAC system for indoor 

environment 
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Figure 1.1 
Various CFD applications for building design: 

d. Prediction of pollutant dispersion 
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Figure 3.1 

An example of geometric resolution: a. Aerial 

view of the geometry for CFD resolution and 

b. Corresponding high-resolution 

computational grid 
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Figure 3.2 Dimensions of the domain grid 
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Figure 4.1 
Iterative relationship between model building 

steps 
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Figure 4.2 
Computational domain and boundary 

conditions of LES 
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Table 4.2 
Comparison of reattachment lengths on roof 

and behind cube 
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Figure 4.3 
Distribution of time-averaged dimensionless 

concentration (K) on roof and wall surfaces 
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Figure 4.4 

Distribution of time-averaged dimensionless 

concentration (K) on the centerline of the roof 

and leeward and side walls 
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Figure 4.5 Geometry of building model and balconies 
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Figure 4.6 

Computational grid: a. Grid at bottom and 

side faces of computational domain, b. Grid at 

building surfaces and ground surface and c. 

Detail of grid near balconies 
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Figure 4.7 

Computational grids for grid-sensitivity 

analysis: a. Coarse grid, b. Basic grid and c. 

Fine grid 
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Figure 4.8 

The results of pressure coefficient distribution 

and velocity vector field: a. Pressure 

coefficient across windward façade of 

building with balconies, b. Velocity vector 

field in cross-section of building with 

balconies, c. Pressure coefficient across 

windward façade of building without 

balconies and d. Velocity vector field in cross-

section of building without balconies 

Permission 

Granted 

Permission letter 

attached 

Figure 4.9 

Results for grid-sensitivity analysis with three 

different grids: a. Pressure coefficient along 

edge line and b. Pressure coefficient along 

center line 
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Figure 4.10 
Roof shapes, from top left: flat, domed, 

gabled, pyramidal, barrel vaulted and wedged
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Figure 4.11 

The results of straemwise velocity pathlines 

and the pressure distribution: a. Stremwise 

velocity pathlines through the vertical central 

plan and b. Streamwise velocity pathlines at 

ground level 
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Figure 4.12 Mesh refinement areas around the cube 
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Figure 4.13 

Optimum mounting location for different 

investigated roof shapes under 0 wind 

direction 
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Figure 4.14 

The results of streamlines velocity pathlines 

for the 12 and 24 m vaulted building: a. 

Streamlines velocity pathlines along the 

central vertical axis for the 12 m vaulted 

building and b. Streamlines velocity pathlines 

along the central vertical axis for the 24 m 

vaulted building 
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Figure 4.15 Three cases for CFD simulation 
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Table 4.3 
Building models for CFD and wind tunnel 

experiments 
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Figure 4.16 Plan view and elevation 
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Figure 4.17 Boundary conditions used for the CFD model
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Figure 4.18 
Perspective view of the mesh of isolated 

building case B1 
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Figure 4.19 

Contours of mean velocity magnitude (m/s) 

for stack height h - 1 m and exhaust 

momentum M � 3: a. Case 1, b. Case 2 and c. 

Case 3 
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Figure 5.1 

IBHS Research Center in Richburg, SC: a. 

Aerial photograph of the IBHS Research 

Center and b. 105 fans of the Inlet 
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Figure 5.2 
Plan view and elevation views of the IBHS 

facility
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Figure 5.4 
Layout of the IBHS Research Center test 

chamber and inlet from the fans 
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Figure 5.7 
Mean velocity (left) and longitudinal 

turbulence intensity (Iu) (right) profiles 
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Figure 5.8 
Pressure coefficient distribution on the roof 

surface 
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Figure 6.8 

Comparison of pressure coefficients along the 

centerline of the windward façade, roof and 

leeward façade with the average of the 15 

wind tunnel tests, the Silsoe 6 m cube full 

scale measurement and CFD simulation 
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Figure 7.1 Prototype of the roof vent system 
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Figure 8.1 

Aerial view of the area north of the 

Amsterdam ArenA football stadium and its 

surroundings 
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Figure 8.2 

Grid generation for the Amsterdam ArenA 

football stadium and surroundings: (a) 

Computational model geometry, view from 

northeast; (b) computational grid for the 

building surfaces and part of the ground 

surface 
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Figure 8.3 

A single building in the computational 

domain: a. Test building in the wind tunnel at 

the IBHS, b. Layout of the test building and 

the chamber and c. The test building in the 

computational domain 
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Figure 8.5 

The computational domain of an urban area in 

Antwerp: a. Aerial view of the Park Tower 

(red) and surrounding buildings, b. Top view 

of Park Tower and wider surroundings in a 

rectangular area of 630�1000 m2 with an 

indication of building heights and c. 

Computational domain for wind directions 

180°�270°, consisting of a basic domain and 

an additional downstream domain 
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Table 8.4 
Values for typical terrain dependent 

parameters in the UK 
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APPENDIXES 

Figure 1 
The two different mesh types: a. Unstructured 

mesh and b. Structured mesh 
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Figure 2 Close-up view of a hybrid computational grid
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Figure 3 
Structured meshes for the two main 

discretization methods 
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Table 1 File formats for importing into FLUENT 
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Table 2 File formats for importing into STAR-CCM+
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