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Urban form indicators

Building/street_bescriptor _______________Unt

Geometry Orientation Azimuth, degree
Average perimeter m
Average volume m3
Average area m?
Average height m
Average length m
Density & Number of buildings/streets per unit area N m-2
compacness Site coverage (Footprint area/ site area) %
Plot ratio (Total floor area/ site area) -
Volume/area ratio m
Entropy A measure of spreading/dispersal No unit




Disorder is more probable than order

Entropy Isa measure of
spreading or dispersal.

_ It isused in statistical
mechanics and In

Infor mation theory
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Street orientation and entropy
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Building orientation and entropy
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Area distribution and entropy
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Perimeter distribution and entropy
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Volume distribution and entropy
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Entropy and building geometry
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Density indicators Tos

« Street density P " B176

 Building density 2 Building density

. Vol / . Street density (N/km?)
olume/area ratio el

Site coverage %
Plot ratio
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Hourly solar radiation simulation using CitySim

3D model of building typologies
export in bDxF or xML format as
input data for CitySim

i:v} ‘www.esri.com

Weather data (cloud

cover, precipitation, relative humidity, wind
speed and direction, air temperature,...)
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Detached & Terraced Urban Block Industrial
kWh m=2

1201 I

Built form
and
solar energy
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Building roof area, m 2

Annual solar radiation building

roof top, kWh/m 2

Comparisons of solar radiations with
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Thresholds: (compagnon, 2004)

PV potential : % of roof area with annual irradiation = 1000[kWhm-2]
PV potential: % of fagcade area with annual irradiation = 800[kWhm-2]



Facade TC % ® Roof TC %
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Thresholds; (compagnon, 2004)

Solar thermal collector : % of roof area with annual irradiation = 600[kWhm-2]
Solar thermal collector : % of facade area with annual irradiation = 400[kWhm-2]
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900001 Building density vs Annual solar radiation kWhm -2
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Building/street density gradient and 1512
annual solar radiation (kWh m -?)

M176

Building density
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r: Annual Solar
radiation kWh/m 2
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™. Annual solar radiation based on
hourly simulation using CitySim



Entropy (street dispersion) and solar potentials
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Sky View Factor: A measure of spatial openness

B1512
Proportion of sky visible from a given location
& ; M176
. 0.47 Building density

(N/km?)

Average sky view factor
0sSVF=l

Street density
(N/km?)

- Average sky view factor for all building
surfaces based on hourly simulation
with CitySim
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Summary

1.

Entropy is introduced as an new indicator for measuring dispersion of
urban configuration that is related to PV and solar thermal collector, and
SVF

Entropy (spreading of buildings and streets) is positively correlated with
solar potential and sky view factor, and negatively correlated with site
coverage and plot ratio

Entropy can be used for the prediction of urban configurations in order to
Improve the solar potential
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Comparisons of solar radiations with  flat roofs and slope roofs

Building roof area, m 2

Annual solar radiation building
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