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Scale levels Building physics

Scale levels, from left to right: EU; Urban area; Building; Material;

¢ [mm] Material Physics
 [m] Building Physics
* [km] Urban Physics

* [Mm] Climate Physics
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Scale level [mm] Material Physics
Moisture induced damages
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Scale level [m] Building Physics
Indoor climate performance & design
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Urban Scale

* [km] Urban Physics
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Methodology

Create random generated urban area using
Matlab/Comsol

Add turbulence model & boundary values
Physics controlled meshing & solve

Check solution regarding wall functions
(improve mesh if necessary)

Check final solution
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Methodology

Create random generated urban area using
Matlab/Comsol

Techni hU
TU/e i
ity of Technology

23-10-2012 PAGE 6




import com comsol model *

import com comsol model ufil *

model = ModellTtil create{ Model");

model modelPath('D:\COMSOL42\mfiles");
model name{ MultiBuildingGeol mph');
model modelNode create{'mod1");

model geom create('geoml’, 3);

model geom('geom1") feature create("wpl', "WorkPlane");

model geom( geom 1) feature("wpl').geom feature create('rl', Rectangle’);
model geom('geom1") feature create('extl’, Extude”);

model geom('geom1") feature("'wpl').geom feature{'r1").set('size’, {"2000" '600});
model geom( gzeom 1) feature('ext1"). setIndex("distance’, '100°, 07;

model geom( geom1") feature('ext1").selection( input”). set{ {'wpl.r1'} )

nB=80:
xp=100+400*rand(nB.1);
yp=500+500*rand(nB.1);
sx=2+8%rand(nB_1);
sy=5+20%*rand(nB 1); e
hz=10+20*rand(nB.1): i ’
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Methodology

« Add turbulence model & boundary values
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Spalart-Allmaras

Turbulent Flow, Spalart-Allmaras

Selecti
slection - - _ Table 1 Wind profile at inlet
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Methodology

* Physics controlled meshing & solve
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Spalart-Allmaras
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Methodology

Check solution regarding wall functions
(improve mesh if necessary)
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Spalart-Allmaras

Surface: Dimensionless distance to cell center (1)

A 428.86
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Methodology

Check final solution
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Spalart-Allmaras

Slice: Velocity magnitude (m/s) Slice: Velacity magnitude (m/s)

» Streamiine: Velocity field
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K-eps Turbulence model

Turbulent Flow, k-

Selection Table 1 Wind profile at inlet
Geometric entity level | Domain Description Value
Selection Domain 1 Normal inflow (0.912/0 41)*log( (z +
velocity 0.1)/0.1)
Equations
Au-Viu=
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K-eps Turbulence model

‘Srface: Wall ft-off in viscous urts {1

Salid wall

The distance 6, 1s automatically com uted so rechnische Universiteit
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Scale level [km] Urban physics
Urban climate performance

Scale levels. from left to N eEw==han
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Conclusions

e Scales with successful simulation (so far):
o Spalart-Allmaras: ~0.1km x 0.1km x 0.05km
o K-eps: ~0.6km x 2km x 0.1km

 Future research:
e Limits ?
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