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Fig. 1: Visualization options.

1. Context and task
The aim of MUSI is the conception and develop-

ment of an innovative, web-based and intuitive soft-

ware system for strategic, low-carbon planning of 

urban districts. 3D city models are used as a data 

basis, which can analyze the feasibility of building 

renovation measures on the one hand and the inte-

gration of renewable energies, notably rooftop PV, 

including their grid-bound distribution on the other.

2. Procedure and methods
MUSI work packages built on the existing energy simulation platform SimStadt, which allows 

the detailed assessment of buildings’ energetic performance or photovoltaic rooftop potentials 

based on 3D CityGML models. On the one hand, a customizable economic analysis was added 

to the pre-existing workfl ows for rooftop PV and building refurbishment measures, allowing the 

evaluation of amortization periods, total investment, or Levelized Cost Of Electricity (LCOE) for 

single buildings and whole city quarters. On the other hand, scenarios planning and displaying of 

the above-mentioned results were made accessible via a web browser by utilizing SimStadt API, 

an open-source 3D geospatial visualization library, and 3D Portrayal Service (3DPS). 

3. Results
• A web-based application that explores and visualizes building-specifi c 

simulation results based on 3D city models and an intuitive graphical 

user interface. It requires no prior installation of software.

• The possibility for municipalities, urban planners, project developers, or 

utilities to model costs and potentials of a renewable energy and energy 

effi ciency measures for areas comprising a few buildings up to an entire 

city, without sacrifi cing calculation accuracy.
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Conclusio
MUSI makes intuitive, low-cost and low-effort scenario planning of 

energy effi ciency and renewable energy technologies accessible to ur-

ban planners, climate protection managers, utilities or other stakehol-

ders by moving a hitherto desktop-based application to a web browser, 

developing an intuitive graphical user interface, and adding crucial eco-

nomic information. The implemented solutions can be applied anywhe-

re as long as 3D building model data is available.
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