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BIM based Digital Twin

HP – heat output

PV generation

HP – electricity
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Modern urban districts / neighborhoods

▪ Shared interconnected energy infrastructure
− Geothermal wells, heat pumps, district heating/cooling network, 

photovoltaics, EV charging infrastructure, …

▪ Efficient operation requires insight into complete district 
energy usage

▪ But required data is difficult to access, 
performance often not evaluated
− Multiple building owners and operators

− Data requirements from various scattered sources

▪ e.g. heat pumps, PV, smart meter, building heating/cooling systems, …

− No single entity has all required data
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Why BIM based?

▪ Reuse of already existing planning data for operational phase
− Individual buildings are already planned with 3D BIM models

▪ Localized visualization of measurements
− Assigned to buildings, zones or even 

individual components

▪ Visual recognition of spatial relationships
in measurements

▪ Relevant additional information is 
readily available
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Main Challenges

Creating a unified 3D model of 
the district for the digital twin

Acquiring and linking data 
from distributed sources
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Building a federated district-level digital twin

IFC – city planning

2D DWG / GIS – open areas, landscape planning 
(converted to IFC)

IFC – detailed building model

3D DWG – technical building services
(converted to IFC)
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Advantages of a federated district-level digital twin

▪ No new models need to be created
− Existing planning data is reused

▪ Federated model preserves autonomy of individual BIM datasets
− Each model keeps all its data and can be updated individually

▪ All BIM attributes are readily available in the digital twin
− Seamless queries across all district data

▪ Unified visualization and navigation 
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Unified BIM data visualization across models
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Three-layer district data monitoring

District Layer

District-wide energy generation & distribution

KPIs for generation efficiency, distribution losses, and aggregate resource consumption

Building Layer

Facility-level operational data for HVAC, water, and energy consumption

Acquired directly from building management systems (BMS)

Zone Layer (optional)

Real-time monitoring of specific rooms or functional areas

E.g. temperature, humidity, CO₂ levels, occupancy, …

macro-scale infrastructure performance 

micro-scale environmental conditions 



AEE – INSTITUTE FOR SUSTAINABLE TECHNOLOGIESwww.aee-intec.at Smart City Digital Twin | 16.04.2026

Collecting distributed district data

4G mobile network / HTTPS

HTTPS

(optional)
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Platform Architecture

Database, 
Document storage

Applications
Predictions, analysis, alarms, …

BIM/IFC models

Web application
client

WebGL
visualization

front-end back-end

Application
server

Interfaces: HTTPS, MQTT, BACnet, …
Building operations data

Webserver
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Smart City Digital Twin - Demo
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Smart City Digital Twin - Summary

▪ Unified district-level digital twin
− Easily accessible without special software

− Observability for different stakeholders based on permissions

▪ Modular architecture
− Based on existing, federated IFC models

− Flexible integration of data sources

▪ Robust foundation for data-driven urban management
− Live operational data

− Long term aggregated overview

− Central interface for additional tools (e.g. simulations)
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Platform Demo


	Folie 1: Towards A Smart City Digital Twin 
	Folie 2: BIM based Digital Twin
	Folie 3: Modern urban districts / neighborhoods
	Folie 4: Why BIM based?
	Folie 5: Main Challenges
	Folie 6: Building a federated district-level digital twin
	Folie 7: Advantages of a federated district-level digital twin
	Folie 8: Unified BIM data visualization across models
	Folie 9: Three-layer district data monitoring
	Folie 10: Collecting distributed district data
	Folie 11: Platform Architecture
	Folie 12: Smart City Digital Twin - Demo
	Folie 13: Smart City Digital Twin - Summary
	Folie 14
	Folie 15: Platform Demo

