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Building-to-grid services based on monitoring systems and 
grey-box models

Webinar – Energy Communities 16/03/2021

Doc. ref.: WALECITIES-NS-019-00



P
R

O
D

-F
-0

1
5
-0

2

2

Presentation outline

• Introduction of Cenaero

• Opportunities in the construction 4.0

• Presentation of the Wal-e-cities project

• Overview of innovative demonstrators from building to 
city level

• Focus on the development of a building energy 
management system
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Introduction of Cenaero
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From plane to buildings…

✓ Factories 4.0
Precast performance assessment
tools
BIM-to-manufacturing lines (HMI)
Quantity take-off managment (ERP)

✓Advanced Products & 
Processes

Energy (Boiler, Ventilation, Fuel cell, …)
Structural/thermal composites & parts

✓ Smart Buildings
Support to Certification 
Control & data analytics
Software & App

✓New built environments
Microclimate in districts
Energy in building stock & grid
Big/geo-data analytics

1 Pilot city 
(Charleroi)

Energy & Buildings 
team

10+ PPP R&D 
projects

30+ companies
collaboration (75+ % 
PME) 

Construction 
4.0 demo
building

2 key partnerships 
(T&P, CSTB)
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Construction 4.0 - opportunities
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Crowdata
(GPS, 

mobile,…)

Traditional
(cadastres, bills, 
statistics, PEB,…)

Sensors & 
Weather

Data warehouse SIG & 
BIM

Artificial
Intelligence, 

Optimisation, 
EMS

Simulation 
& Digital 

Twin

IoT, Data 
Cloud

2,6 billions connected objects
in 2017

40% for buildings

Web platform, App, 
customized software

Interoperability

Availability of data…
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Construction 4.0 - opportunities

…Combined with :

• Design & operation tools

• AI & optimisation methods

• Smart technologies (IoT, 
Blockchain, etc.)

• Energy technologies

… opens up possibilities for: 

• Smart buildings: connected, 
efficient, etc.

• Energy communities (EC): local 
energy, pollution reduction, 
interesting energy prices, new 
business models, etc.

© 2021 Cenaero – All rights reservedEnergy Comunities Webinar 16/03/21



P
R

O
D

-F
-0

1
5
-0

2

6

Wal-e-cities project
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Develop innovative citizen oriented 
solutions in:
• Mobility
• Energy & Environment
• Governance
• Urban environment & social well-being
• Telecommunications Infrastructure

Development of innovative ecosystems:
• driving technological breakthroughs
• addressing societal challenge
• fostering start-ups
• promoting Walloon companies
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Our demonstrators
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Mortsel: 
Tools for design and operation of 
an multi-energy community with 
hybrid storage 

Wavre: 

Energy management platform 
for an energy community

Nivelles: 
Web platform for facility management in 
multi-storey building: energy billing, 
dynamic data visualisation and 
predictive maintenance applications.

Charleroi: 
Retrofitting of public buildings and 
assessment of district heating network 
extension scenario.

Gosselies: 
OpenDATA for Smart building for BIM-
based innovation, virtual design, and IoT 
in operation.
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SmartACC
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• Diversity of energy 
sources and consumers

• High flexibility of 
demand and production

• Bidirectional energy 
flows

• IoT

• EMS

• Centralised energy source

• Low flexibility of demand 
and production

• Unidirectional energy flows
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SmartACC (Wavre)

• Optimising self-consumption in a 
LEC:
– Hardware solutions: existing IoT 

electricity data set

– Software solutions: energy models & 
optimisation algorithms for predictive 
control 

• Platform for:
– Electricity providers, network 

operators and consumers 

– Planning, active management of 
consumption and dynamic tariffs 
within a virtual micro-grid.

© 2021 Cenaero – All rights reservedEnergy Comunities Webinar 16/03/21
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H2CoopStorage
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Design & operation tools for a multi-energy 
community with hybrid storage: 

- Sizing tool: for local consumption, production & 
storage of multiple energy sources 
→ techno-economical optimisation 

- Micro-grid Energy Management System (EMS)
→ optimisation of control strategies 

W. Su, J. Wang. Energy management systems in microgrid 
operations. The electricity journal, 2012, 25-8.
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H2CoopStorage (Mortsel)
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Projet Deeldezon interreg – Design of an 
Energy Community 

- Installed equipement:
- 13kwp solar PV

- Electrochemical battery Greenrock

- Electric charging station (plug and 
play for shared electrical car)

- Opportunity:
- Install more PV

School

- Opportunities:
- More solar PV 

- Connection with the fuel cell
located on the AGFA site

Container on the industrial site of AGFA

- Opportunity :
- Set up of reversible fuel cell

- Heat production to be supplied to the DHN and balance of the electricity grid

District heating network
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H2CoopStorage

• Reversible fuel cell

© 2021 Cenaero – All rights reservedEnergy Comunities Webinar 16/03/21

https://www.solencopower.com/powerbox/
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Charl-e-district

• A data repository based on 
simulation, IoT, audit and statistical 
data

• A GIS based ICT platform for energy 
awareness: public buildings 
retrofitting and district heating 
network extension scenarios

© 2021 Cenaero – All rights reservedEnergy Comunities Webinar 16/03/21
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TPEE

• Use building data for:

– Improvement of new projects in terms 
of “energy, health and comfort”

– Data visualisation and energy billing 

– Predictive maintenance

➔Development of an EMS for facility 
management in multi-storey building 
equipped with common energy systems.

© 2021 Cenaero – All rights reservedEnergy Comunities Webinar 16/03/21
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TPEE

• 40 apartments, 1 triplex

• 2 gas boilers, 1 thermal storage 

• Building is monitored with: Smart meters & Sensors

© 2021 Cenaero – All rights reservedEnergy Comunities Webinar 16/03/21
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TPEE

• Real-time 
monitoring of 
technical 
installations for 
fault detection

© 2021 Cenaero – All rights reservedEnergy Comunities Webinar 16/03/21
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TPEE
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Energy building model

Database

Calibration through optimisation

Weather data

Monitored data

Alerts
- Data analysis      
- Visualisation
- Automated billing

(*) S. Frank et al. Hybrid Model-based and Data-driven Fault Detection and Diagnostics for Commercial 
Buildings. ACEEE Summer Study on Energy Efficiency in Buildings, 2016.

(*)


