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Why do we need systems engineering for sustainability?

e Sustainability is multidisciplinary
e Involves physics, engineering, environmental science, economics ...

e Disciplines interact and form a complex network of
interdependencies

e Systems engineering and modelling helps to find well-performing
configurations
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Parametric Systems Modeling (PSM)
Synthesis of the System
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Parametric Systems Modeling (PSM)
Analysis of the System
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Watergy Building Berlin (de) / Greenhouse in Almeria (es)
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Urban Systems Composition — Use Cases and Requirements
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Urban Systems Composition - Structure and Item Flows
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Performance-oriented Design — Parametrics and MOEs
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Nurnberg Weststadt -
Sustainable development of a livable urban district
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Qualities and Quantities

interacts

«block» involves wblock» interacts
Design Case 1 Discipline E
J
Lses Disciplin Expert
rSystem modal Controls the course of |
free / controler . |
; : 2.. «block»
variables over time @ - gy |
System Model
— 1. |
- 1
«stereotype» «stereotypes» «wconstraintBlock» 0.1 .
. " A interdependency has
Strategie System Component 1, 1= Interdependency _ either an association
2. = =~---| between two system
1.* Q 0.* components or between
| «sloraotypex» one component and on
controls Variable interdependency.
1." .
Y JA9N .
____________________________ [m—— e ——— |
Qualitative : 0 good I Quantitative | :
| |
QM wblock» ustereotypen : 1 | «stereotype» wvalueTypen | I
amz2 Quality Marker Qualitative Variable | | | Quantitative Variable QuantValueType I |
am3 | | |
! bad l : |
a4 - | . | | 0 1
ams -y el hybridRepr | ' 2 I hybridRepr o mem—em 1 Kiign
N -~ 1 .
1 uantEl
«scale» uses «block» qualEl «block» quant; «block» uscale»
Qualitative Scale Qualitative Interface Substitute Scale ™ Quantitative Interface Quantitative Scale
| |
———————————————————————————— ! ref scale 1 g Xiow
———————————————————————————————————— get values fom----------------------————— —
—_—— — -_ _______________________________ _0"' _________________________________
Evaluation Model :
«stereotype» «moe»
Objective O, 1 Indicator :
|

Institute of Energy Efficient and Sustainable Design and Building (Prof. Dr. Werner Lang)

Dr. Philipp Geyer



oD

Effect Structure
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Conclusions

System Modeling Provides:
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