Hochschule fur Technik Stuttgart

SlmStadt

New Urban Energy Simulation Platform
based on CityGML + Energy ADE
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4 Level of Details von CityGML



Modular structure, based on Workflows and Workflowsteps
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BuildingFilter GeomPreprocessor PhysicsPreprocessor UsagePreprocessor
* | Din18599 with weather * | Preprocessing ‘ * | Filter ‘ > | Geometry | * | Building Physics | * | Building Usage * | WeatherProcessar * | radiationProcessor * | DIN185%9
SimStadtModels: 1 SimStadtModels: 1 SimStadtBuildings: 424 SimStadtBuildings: 424 SimStadtBuildings: 164 SimStadtBuildings: 164 SimStadtModelPlusWeathers: 1 SimStadtModel...slradiances: 1 SimStadtModels: 1
£ b3

Implemented workflows:

« Heating demand calculation based on monthly energy balance
e Solar and PV potential analysis

* Global CO2 emission analysis

» Refurbishment scenarii generation and simulation

250 kWh/m?.a




Analyse at each step of the Workflows

flll SimStadt - CWorkSpaceEclipse\TestRepositor
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Building Surface Suitability

Include :

[[] Lop1 (W Tilted roofs [ Public roofs

‘ ¥ J Flat roofs J Private roofs

‘ Max. flat roof elevation ! 10 =
Minimum roof area : 40 m
Minimum insolation: | 1100 | kWh/m“a

PV System Parameters

Module area to flat roof area : 30 %
Module area to tilted roof area : rl[] %
Module efficiency : 15 %%
Performance ratio : 85 2%
Tilt on fiat roof: 25 2
Results

Total suitable roofs : 2428

Total potential power: 16275 kWp

Total potential yield : 17257 MWh/a
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Heat density map
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District network — Optimal layout and sizing
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Data preprocessing with Building Libraries

il LibraryEditor

E Edit Adminaccess

EHED

Building typology

Constructions

Construction type | Window type | Shading type

& . .
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z = o i i
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; @ . 2 4
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» 1952 - 1968 = ndirectly heated area ratio : , = erated concrete-20cm )
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> 1979 - 1083 U-value 023 W/Km®
k1054 - 1994 — - - |
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2002 - 2013
After 2014 Name Conductivity Heat capacity Density
» Big Multi Family House —_ Construction (W/K.m) (87 4} {kg/m?)
* High Tower ® Brick
Construction type: Dense brickwork-32cm_RefAdv
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Shortwave reflectance: | 0.30 P Ground covering
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= _
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a
= Window type: Low-E triple-glazed window El
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Data structure
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O Interne Datenstruktur SimStadt interne data structure
(CityDoctor library)
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Java, citygml4j, ADEs

 SimStadt/CityDoctor reads and stores the city model via the java
library citygml4j

» Citygml4j parses all ADE-specific tags as DOM nodes

« Java class-model is generated from the CityGML+ADE Definition
schema by means of JAXB

<<Feature>>
l::_Feature
. o <<DataType>>

AN gen::_genericAttribute
gen::_genericAttribute *

P gen::_genericAltribute

-
—Feaine> [AY
gml:;_FeatureCollection [ I |
<<DamType>> <<DataType> <<DataType>>
o gen:stringAttribute gen::intAttribute gen :doubleAttribute
+value : xszstring [1] +value : xszinteger [1] +value : xs:double [1]
<<Feature>> 0.1
. CityModel > <<DamType>> <<DataType>> <<DamType>>
. ’ gen::dateAttribute gen::uriAtiribute  [~7| _gen::generic AtiributeSet
= +value : xs-date [1] +value : xs:anyURI [1]| | f+codeSpace : xsanyURI [0.1]
cityObjectMember
- g f <<DalaType>>
<<Fealure>> | _uen:snessursAtisibule |
’/' *\l; app-appearanceMember CityObject +value : gml:MeasureType [1]
Fealre>: +creationDate : xs:date [0..1]
| appiiAppesrance | ZoPappearance Date - xs:date [0.1] :
+heme : xs:siring [0..1] : 7 |+relativeToTerain : RelativeToTerrainType 10..1] [< generaizesTo
+relativeToWater : RelativeToWaterType [0..1]
<<Geometry>>
? e gml::_Surface
[ T I I ! 0.2
<<Fealure>> <<Feafure>> <<Fealure>> <<Fealure>> <<Fealure>> baseSurface
S dem::RelietFeature luse::LandUse veg:: ::City wir::_WaterObject 1
= B> <<Geometry>>
- o i ‘(Fe:‘]‘l:.ltl:i)) oy “Fe.;me» . . <<Fealure>> _ <<Feature>> gml::OrilrmblaSurhm
S o s onneeried b e - grp:Clty +orientation : gmi:SignType [0..1]

\\1’7_/_,,// g l} AN

[ T ]
<<Fealure>> <<Feawre>> <<Feature>> <<Geometry>>
brdg::_AbstraciBridge tex::TexturedSurface

Ibldy;:,abdndmkﬁvg \ | tun::_AbstraciTunnel ‘
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