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'Dr. ir. Kees Wisse

Smart Buildings: Some 

Easily Forgotten Issues

'Retrofitting -> smart building 

DWA: Making 
Sustainability 
Work Energy transition

Energy transition

Building services

Building services

Building services
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Smart Buildings

'Smart buildings: Intelligent building 

'automation systems, smart devices, 

'productive users, grid integration

Source: 
Rahman, S, 
Role of Smart Grid in Facilitating the 
Integration of Renewables
Invited talk TU-Delft 07 April 2022

Designing and Operating Smart Buildings
'A Multidisciplinary Approach

'- Mechanical systems, the potential and its limitations

'- Intermezzo: beware of the quality of your data

'- How business models can change current practice

'- A business case

– Load shifting
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Case Study

Source: DWA

‘Hardware’ of the Building for Heating, Cooling, Ventilation (1)

6

Air Handling UnitsHeat Pumps / Aquifer storage / Hydronic Circuits / Buffer Tanks

Heat Pump

Hydronic Circuit

Buffer Tank

Source: DWA
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‘Hardware’ of the Building for Heating, Cooling, Ventilation (2)

Air Distribution
(for Ventilation)

Piping (Water)Room Supply Heating /Cooling

7 Source: DWA

Flexible Heating and Cooling Supply (Water Circuit)
'Depending on the User and Room Requirements

Valves
to
Supply 
Heating
or 
Cooling

8
Source: DWA
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The ‘Eyes’ of the Building: Sensoring

Multi-sensor
- Occupancy
- Air quality
- Humidity
- Temperature
- Light
- Sound
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Source: DWA

Personal Comfort
Smart Buildings

'Personal preferences may differ from standards

'Intelligent buildings ‘respond’ to their occupants

'Suitable ‘hardware’ of the building!
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Source: DWA
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Air-Water System 

Ventilation + Heating and Cooling Panels (climate ceilings)

+ -

Room 1
(or multiple rooms)

Heating
coil

Cooling
coil

Outdoor air
Air supply for ventilation

To Outdoor 

Room 2
(or multiple rooms)

26°C 18°C / Variable volume

18°C 18°C

22°C20°C

Water circuits
Energy 
recovery

Please note: This is a simplified graph without fans, valves, filters  etc. Temperatures change during operation.  Source: DWA
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Central HVAC Systems

Central HVAC 
systems

All-air 
Systems

Air-Water 
Systems

Heating and
Cooling PanelsInduction unitsAnd many

more concepts…

Single Duct

12

Source: DWA, modified from Handboek Installatietechiek (2002)
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Air-Water Systems

Induction Units

+ -

+ +

Room 1
(or multiple rooms)

Preheating
coil

Cooling
coil

Outdoor air
Air supply

To Outdoor 

Recirculation
of air

Room 2
(or multiple rooms)

26°C 22°C

22°C

25°C21°C

Please note: This is a simplified graph without fans, valves, filters  etc. Temperatures change during operation. Source: DWA
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Induction Units
'Another Air-Water System

Source: Inteco

Source: DWA
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Smart control in 
the built 
environment

'Don’t forget the limitations of the mechanical 

systems 

Existing buildings: not that flexible 

Source: DWA

Further learnings

'Data quality: check, check, check

Metadata / tagging of data and the human factor

Source: DWA

15

16



21-4-2022

9

Data-driven in the
Built Environment

'Starting from the ‘Middle Ages’

Source: DWA

Data Quality, Challenges and Solutions 
Increasing number of sensors in buildings

'Every multi-sensor:

'- > 7 parameters

'- multiple disciplines

– different sensor anomalies

'Symptom detection - options

'- Rule based

'- Machine learning

Deviating CO2-sensor

rule based

based on
machine
learning
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Multi-sensor Anomaly Detection

More Attention for Data Quality by Changing Business Models

ARCHITECT / CONSULTANT

CONTRACTOR 1

FACILITY MANAGER
CONTRACTOR 2 / 3 / 4 ….

Consortium | Architect | Consultants | Contractors

Conventional Approach: Splitted Responsibility Upcoming Approach: Integral Responsibility

DESIGN

BUILD

MAINTAIN
& OPERATE

DESIGN

BUILD

MAINTAIN
& OPERATE

20 Source: DWA
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Business Case: Load Shifting

Source: https://capaciteitskaart.netbeheer nederl and.nl/

Understanding Demand Profiles
'Building systems, occupants, EV chargers, heatpumps, PV

Heat PumpPV solar EV charger

Air Handling Unit

Source: DWA

Lighting
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Understanding Demand Profiles
'Conclusions

'- Due to PV solar, electric vehicles and heat pumps demand profiles get more 

and more complex

'- Many, many concepts for the mechanical systems 

– Each concept has its own potential and limitations for energy flexibility

– HVAC Heating Ventilation Air Conditioning

– Developing models? Take care!

Summary 

'Brains for buildings 

– Must fit the available ‘hardware’

'Data quality

– Don’t forget the basics

– Automated sensor anomaly detection

'Get people interested in the data 

– Change the business model

– Define the right business case
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