
May 2026, EnerHarv Madrid Marc de Samber 1

Supported byMarc de Samber 
(Signify)

Energy Efficient 
Buildings UCs



May 2026, EnerHarv Madrid Marc de Samber 2

Outline

• Introduction on the UCs

• Building Heating Energy Efficiency (UC8) 

• Healthy building management (UC10)

• Concluding remarks
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1. Introduction of the UCs (8 and 10)
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tracking
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efficiency 

and comfort 
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Goals:
 Optimise energy needs of buildings
 Increase perceived comfort and satisfaction
 Seamlessly integration of renewable energies

Use Cases:
UC 8: Enhancing Building Heating Energy Efficiency
UC 10: Healthy building management

• In this presentation a general introduction on these 2 
UCs will be given.

• Further, some detailing on:
• TEG (Thermoelectric Generator) and PV 

harvesting for UC8 
• Sensor fusion for UC10: stand-alone and 

embedded intelligent sensing modalities
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Scope overview
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2. Smart Building Heating System (UC8)  

Intelligent City Heating System with control at room level 



May 2026, EnerHarv Madrid Marc de Samber 6

Smart Building Heating System (UC8)  

› Smart heating UC: Smart thermostats, distributed adaptive & predictive control
› Optimizes heating control on a room-level accuracy by:

– Utilizing local weather and weather forecast data 
– Adapting to behaviour of buildings and spaces (heat response, usage patterns)
– Preventing / minimizing  overheating
– Take advantage of smart control of temperature drops during nights and absences

› 10-35% energy saving without compromising on comfort or indoor climate.
› UC8 Demonstrates:

– Maintenance-free EH smart thermostats operation
– Enhanced user comfort with precise room level accuracy
– Clear energy & cost savings
– Increased District Heating network level flexibility as result of automated collaboration 

between property owners and district heating companies
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District heating control system

optional

AI framework that anticipates 
changes in heating demands 
based on
• Measured conditions and comfort
• Upcoming weather conditions
• Energy harvesting efficiency
• WSN Performance
• System and node events

Additionally, we need to have
• support for predictive maintenance
• 3D Digital Twin UI to remote  

demonstration sites. 

Presentation by Marko Kyrola 
at EnerHarv
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Gateway, CEN smart temperature control service

OFC, LoRa TRV platform

MWW 3D visualization, digital twin
platform

Arduino Nano

Meas TRV valve position 0-100%

Jetson Orin NX EdgeAI
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Building bricks
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The thermostatic Radiator Valve (TRV)

› Old mechanical thermostats cannot be 
remotely controlled

› Static, no smart functionalities, no support for 
monitoring, overheating

› BUT: They are practically maintenance-free

› Remote controllable, features and smartness 
depend on the connected device & backend

› Battery-operated => limited lifetime
› Energy cost savings are lost to maintenance 

due to battery changes.
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Energy Harvesting: TEG and PV

› Required: total energy consumption during one hour of normal TRV operation is approximately 2.33 
mWh (with the motor representing the dominant energy-consuming component) 

› Harvesting: Integrated TEG and PV (and optionally NFC for wakeup) in thermostatic radiator valve 
(TRV) power management and motor control circuit using the BQ25505-based power management 
architecture.

› Energy storage: hybrid storage architecture consisting of a supercapacitor and Li-ion battery
› Deployment tests confirmed that the developed WSN devices and associated energy harvesting, 

energy storage, and power management solutions satisfy the defined Key Performance Indicators 
(KPIs) related to low power consumption, autonomous operation, and reliable wireless communication 
(under representative winter conditions; with 6 – 12 °C T gradient).
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Thermostatic Radiator Valve: E harvesting and power 
management

Top side Bottom side

Based TI BQ25505 chip, Integrated LoRa connectivity with NFC, PV & TEG EH circuitry
Commercial Danfoss TRV energy consumption

Peak 400mA
AVG 241,9µA

Danfoss TRV calibration, peak 491mA avg 262mA

Optimized TRV stepper motor 25BYJ412 current under various force levels, typically radiator valve needs 60N.
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3. Energy efficiency & comfort optimization (UC10)

Develop smart building concepts to reduce energy while improving comfort and vitality (Offices)

The built environment is making (commercial) buildings as healthy, comfortable and energy efficient as 
possible. Novel and healthy building management system needs to react rapidly to changing indoor 
circumstances depending on the occupant needs and to the current operating status of the installed 
equipment
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Use Case 10: Smart Buildings / Problem statement
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LightSound

Presence of people

temperature

Air quality
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Use Case 10: Smart Buildings / Problem statement
27-Jul-2616

› Use Case 10.1: Thermal comfort and indoor air quality

› Use Case 10.2: Visual comfort, personalized light control

› Use Case 10.3: Stress & Fatigue

› Novel sensors with long autonomy are needed
to support these use-cases in the market

› New living-lab validation techniques and tools 
required to validate in the context of use cases
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Example 1: Air Quality monitoring (Taua)

Wall-based indoor air quality and presence sensor with PV-energy harvesting

See poster by Taua
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Example 2: Loading station with sensing (Zens)

Desk-integrated indoor air quality and presence sensor

Features:
• Multi-sensing capabilities of internal

and external sensors.
• Wireless interface for two-way data 

communication.
• Qi2 wireless charging for mobile 

devices.
• Data encryption for security and 

integrity.
• Connectivity to actuator devices and

displays for UI research.

Rendering of potential end-user device concept
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Example 3: Space Analytics using ToF sensing (Signify)
Interact-IoT platform luminaire integrated ToF sensor module (MSB)



May 2026, EnerHarv Marc de Samber 20

4. Concluding remarks

› Provided a high-level overview of 2 UCs in LoLiPoP-IoT project
› A small selection of examples were shown 
› Details can be next provided by partners, this afternoon at demo session or later via 

remote contact
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Supported byThank you!
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