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Industry 5.0 is an extension of Industry 4.0 that enhances human comfort while improving 
productivity through automation and assures sustainability by promoting environmental protection 
and working toward net-zero emissions. District heating is one of Industry 5.0's application areas that 
impacts climate change. Hence, decreasing district heating's peak load or demand without 
jeopardizing end-user comfort is vital for society. 

The Eclipse Arrowhead is an Industry 4.0 framework that uses a service-oriented architecture to 
create local cloud-based systems of systems that promotes late-binding, loose-coupling, cyber-
security, and interoperability, independent of underlying protocols. To achieve Industry 5.0 
objectives, we should increase the capabilities of the Arrowhead by introducing Artificial Intelligence 
at the Edge, which incorporates humans and the environment. 

We propose an open-source vendor-neutral solution to enable buildings to participate in demand 
response within a distributed energy network. Each energy provider and each energy consumer 
become a local cloud. The solution uses the Arrowhead inter-cloud communication between Factory 
and SmartHome local clouds. The Factory cloud has an Energy Provider system that offers a 
microservice to provide the hourly price of district heating.  The SmartHome cloud provides 
engineering redundancy and has two provider systems: an adapter for IoT devices (Z-Wave) with 
microservices to set the thermostat valves and obtain the indoor temperature, an AI Module that 
predicts setpoints based on environmental profiles. It also has an Intelligent Thermostat consumer 
system that obtains the current heat price via an inter-cloud and calculates the set-points using the 
price and AI predictions. As illustrated in the figure, it sends the calculated set-point to the 
appropriate thermostat valve via the Z-Wave Adapter. It also stores all the consumed data in the 
Arrowhead supporting core system, the DataManager system.  

Our solution can reduce energy consumption while preserving user comfort. The novelty is real-time 
engineering redundancy and analytics for thermostat valve and hydronic radiator size using 
microservices. It also provides local and remote condition monitoring of devices and systems with 
environmental profiling. 

 

Figure: Service Exchange between smart energy systems using the Arrowhead inter-cloud communication 


