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Distance from front wall of the model (cm)

20 40 60

Ex
p.
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Ex
p.
1

Ex
p.
2

Ex
p.
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Ex
p.
4

Ex
p.

5

Ex
p.
1

Ex
p.
2

Ex
p.
3

Ex
p.
4

Ex
p.

5

Flow Velocity Magnitude (m/s)
1 0.02 0.06 0.08 0.09 0.08 0.2 0.25 0.18 0.16 0.15 0.12 0.1 0.11 0.14 0.12
2 0.2 0.22 0.18 0.15 0.16 0.35 0.38 0.41 0.36 0.43 0.11 0.09 0.1 0.14 0.15
3 0.02 0.01 0.02 0.03 0.01 0.2 0.18 0.15 0.25 0.27 0.15 0.13 0.16 0.15 0.18
4 0.24 0.25 0.26 0.22 0.26 1.51 1.45 1.72 1.42 1.55 0.2 0.18 0.21 0.22 0.2
5 0.2 0.18 0.19 0.22 0.23 NA NA NA NA NA NA NA NA NA NA
6 0.15 0.17 0.19 0.14 0.15 0.24 0.3 0.15 0.22 0.18 0.14 0.13 0.12 0.15 0.13
7 0.07 0.09 0.1 0.06 0.07 NA NA NA NA NA NA NA NA NA NA
8 0.21 0.22 0.23 0.18 0.2 0.83 0.95 0.8 0.75 0.87 0.2 0.25 0.23 0.21 0.22
9 0.2 0.22 0.2 0.23 0.18 0.23 0.26 0.18 0.22 0.31 0.1 0.13 0.14 0.08 0.12
10 0.24 0.22 0.27 0.25 0.25 1.2 1.35 1.27 1.44 1.38 0.2 0.18 0.19 0.22 0.2
11 0.14 0.13 0.1 0.12 0.13 0.22 0.25 0.28 0.26 0.18 0.12 0.11 0.14 0.12 0.13
12 0.16 0.14 0.15 0.17 0.12 0.28 0.25 0.28 0.23 0.26 0.15 0.17 0.16 0.14 0.18
13 0.25 0.26 0.33 0.34 0.28 0.35 0.33 0.31 0.26 0.37 0.12 0.17 0.18 0.16 0.15
14 0.37 0.4 0.45 0.4 0.42 0.95 0.8 1.1 0.88 1 0.3 0.28 0.3 0.35 0.33
15 0.12 0.14 0.16 0.15 0.15 0.55 0.56 0.63 0.6 0.57 0.2 0.17 0.16 0.21 0.19
16 0.14 0.16 0.17 0.15 0.13 0.2 0.25 0.24 0.18 0.2 0.15 0.14 0.13 0.16 0.14
17 0.21 0.22 0.23 0.18 0.21 0.27 0.32 0.31 0.32 0.25 0.14 0.15 0.16 0.12 0.16
18 0.32 0.35 0.31 0.32 0.31 0.2 0.18 0.17 0.22 0.23 0.16 0.17 0.15 0.18 0.15
19 0.5 0.48 0.55 0.53 0.47 1.3 1.18 1.25 1.26 1.2 0.42 0.36 0.4 0.38 0.36
20 0.22 0.18 0.16 0.23 0.25 0.6 0.5 0.9 0.8 0.4 0.2 0.18 0.16 0.23 0.25
21 0.13 0.11 0.16 0.18 0.13 0.26 0.24 0.25 0.3 0.26 0.23 0.2 0.28 0.19 0.2
22 0.15 0.17 0.2 0.17 0.15 0.23 0.26 0.2 0.23 0.27 0.18 0.15 0.16 0.21 0.16
23 0.18 0.2 0.22 0.16 0.2 0.21 0.26 0.2 0.25 0.21 0.15 0.17 0.2 0.17 0.15
24 0.22 0.24 0.18 0.18 0.22 0.21 0.18 0.25 0.2 0.22 0.16 0.18 0.15 0.15 0.21
25 0.2 0.2 0.18 0.23 0.15 0.19 0.18 0.21 0.25 0.23 0.17 0.19 0.23 0.19 0.16
26 0.25 0.23 0.21 0.28 0.25 0.18 0.16 0.19 0.23 0.19 0.16 0.12 0.15 0.17 0.17
27 0.28 0.25 0.28 0.33 0.3 0.18 0.25 0.22 0.18 0.19 0.16 0.14 0.15 0.16 0.18
28 0.6 0.65 0.62 0.64 0.68 0.7 0.72 0.76 0.74 0.8 0.6 0.55 0.64 0.65 0.61
29 0.35 0.36 0.37 0.31 0.34 0.2 0.2 0.25 0.26 0.19 0.3 0.25 0.2 0.23 0.28
30 0.25 0.28 0.33 0.3 0.34 0.15 0.15 0.2 0.14 0.15 0.25 0.22 0.26 0.3 0.31
31 0.3 0.33 0.26 0.28 0.29 0.2 0.16 0.15 0.23 0.24 0.2 0.12 0.11 0.16 0.18
32 0.25 0.28 0.24 0.3 0.32 0.2 0.19 0.26 0.23 0.18 0.15 0.12 0.14 0.18 0.18
33 0.35 0.37 0.42 0.47 0.44 0.3 0.28 0.2 0.25 0.24 0.4 0.35 0.27 0.3 0.32
34 0.3 0.25 0.31 0.3 0.3 0.15 0.1 0.12 0.05 0.08 0.15 0.1 0.12 0.16 0.17
35 0.3 0.25 0.21 0.2 0.24 0.15 0.1 0.07 0.1 0.08 0.15 0.05 0.07 0.05 0.06
36 0.2 0.18 0.19 0.25 0.23 0.2 0.2 0.15 0.12 0.12 0.15 0.15 0.08 0.1 0.11



Dist. from
front wall 20 cm 40 cm 60 cm

Observation
Hole No.

Flow Velocity Magnitude ( m/s)

Comp. Avg.
Exp. Diff. % Comp. Avg.

Exp.
Diff.
% Comp. Avg.

Exp.
Diff.
%

1 0.07 0.066 5.71 0.2 0.188 6 0.13 0.118 9.23
2 0.197 0.182 7.61 0.4 0.386 3.5 0.11 0.118 7.27
3 0.024 0.018 25 0.2 0.21 5 0.16 0.154 3.75
4 0.255 0.246 3.53 1.6 1.53 4.37 0.19 0.202 6.316
5 0.215 0.204 5.12 1.7 NA NA 0.145 NA NA
6 0.149 0.16 7.38 0.2 0.218 9 0.145 0.134 8.84
7 0.085 0.082 3.53 1.6 NA NA 0.17 NA NA
8 0.225 0.208 7.55 0.9 0.84 6.67 0.21 0.222 3.25
9 0.2 0.206 3 0.25 0.24 4 0.1 0.114 3.64
10 0.265 0.246 7.17 1.4 1.328 5.14 0.207 0.198 4.35
11 0.125 0.124 0.8 0.25 0.238 4.8 0.13 0.124 4.61
12 0.135 0.148 9.63 0.27 0.26 3.7 0.15 0.16 6.67
13 0.3 0.292 2.67 0.35 0.324 7.43 0.17 0.156 8.23
14 0.43 0.408 5.12 1 0.946 5.4 0.32 0.312 2.5
15 0.155 0.144 7.1 0.6 0.582 3 0.19 0.186 2.11
16 0.15 0.15 1.35 0.22 0.214 2.73 0.149 0.144 3.36
17 0.205 0.21 5 0.3 0.294 2 0.14 0.146 4.28
18 0.34 0.322 5.3 0.2 0.2 0 0.173 0.162 6.36
19 0.52 0.506 2.69 1.21 1.238 2.31 0.4 0.384 4
20 0.22 0.208 5.45 0.7 0.64 8.57 0.2 0.204 2
21 0.14 0.142 1.43 0.28 0.262 6.43 0.25 0.22 12
22 0.15 0.168 12 0.25 0.238 4.8 0.17 0.172 1.18
23 0.17 0.192 12.94 0.23 0.226 1.74 0.16 0.168 5
24 0.21 0.208 0.95 0.22 0.212 3.64 0.16 0.17 6.25
25 0.21 0.192 8.57 0.21 0.212 0.95 0.18 0.188 4.44
26 0.25 0.244 2.4 0.2 0.19 5 0.155 0.154 0.64
27 0.315 0.288 8.57 0.2 0.198 1 0.16 0.158 1.25
28 0.66 0.638 3.33 0.77 0.744 3.38 0.62 0.604 2.58
29 0.33 0.346 4.85 0.21 0.22 4.76 0.26 0.252 3.08
30 0.32 0.3 6.25 0.17 0.158 7.059 0.28 0.268 4.28
31 0.28 0.292 4.28 0.21 0.196 6.67 0.16 0.154 3.75
32 0.29 0.278 4.14 0.22 0.212 3.64 0.168 0.154 8.33
33 0.45 0.41 8.89 0.23 0.254 10.43 0.3 0.328 9.33
34 0.28 0.292 4.28 0.09 0.1 11.11 0.13 0.14 7.69
35 0.23 0.24 4.35 0.095 0.1 5.26 0.07 0.076 8.57
36 0.2 0.21 5 0.15 0.158 5.33 0.11 0.118 7.28
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Publications

In this journal paper, the effects of the inlet/outlet's canals  height in a 
two-sided windcatcher as an important and effective parameter on the 
inlet flowrate, flow velocity and flow pattern are investigated and 
analysed by using the RANS CFD technique and applying the standard 
K-  turbulence model via a commercial computational fluid dynamics 
(CFD) software package. The achieved results from numerical modelling 
are in good agreement with the experimental results from the constructed 
scaled model in the laboratory. This validates the modelling's results.  

In this paper, the behaviour of free wind flow through a  three-

dimensional room fitted with a centred position  two-canal bottom shape 

 windcatcher model is investigated numerically, using a  commercial 

computational fluid dynamics (CFD) software  package and LES (Large 

Eddy Simulation) CFD method. The results have been compared with the 

obtained results for the same model but using the RANS (Reynolds 

Averaged Navier-Stokes) CFD method. The model with its surrounded 

space has been considered in both method. 

This book chapter investigates forced air flow through a three-

dimensional room fitted with a two-sided windcatcher numerically using 

a commercial computational fluid dynamics (CFD) software package. A 

LES (Large Eddy Simulation) method is used and the results are 

compared with those obtained previously by using a RANS technique.



In this paper, the effect of different geometric shapes of inlet/outlet for a 

two-sided windcatcher on the flow velocity, flow pattern , and flowrate  

through a three-dimensional and typical room fitted with a two-sided 

windcatcher is observed numerically, applying a commercial 

computational fluid dynamics (CFD) software package.The standard K-

turbulence model is used in all simulations for three different geometric 

shapes namely square shape, rectangular shape and circular shape while 

they have the same area.  

In this paper, the effect of different types of windcatcher’s inlet/outlet on 

the air flow, flow velocity and flowrate through a three-dimensional 

room fitted with a two-sided windcatcher is observed numerically, using 

the standard K- RANS CFD method. The flow pattern, flow velocity and 

flowrate of the inside ventilation flow is considered for the six different 

types of a two-sided windcatcher’s inlet/outlet.

In this publication, the optimised two-sided windcatcher model in the 

RANS method and the standard two-equation K- turbulence model has 

been simulated by using the LES CFD technique which is more accurate 

than the RANS method and the results have been analysed and compared  



with the obtained results from the RANS technique for the optimised 

model among other models with various windcatcher’s bottom shapes, 

various windcatcher’s positions, various inlet velocities, and various 

windcatcher’s bottom lengths. 

In this paper, air flow through a three-dimensional and real-sized room 

fitted with a two-sided windcatcher is investigated numerically, using the 

standard K-  turbulence model.Flow pattern and flow velocity are 

considered in terms of some of the key factors on the performance of a 

typical windcatcher such as the windcatcher’s location, the shape of the 

windcatcher’s bottom, inlet velocity, and the length of the windcatcher’s 

bottom.

8.

This paper presents the numerical results and analysis regarding 2D 

modeling of different types of a two-sided windcatcher fitted on the roof 

of a room by considering the effects of the windcatcher’s location, inlet 

velocity, the shape of the windcatcher’s bottom and the length of the 

windcatcher’s bottom on flow pattern and flow velocity by using the  

standard K-  RANS CFD method. 
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