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Why Building Management Systems Matter
• Energy renovation of old building stock 

deemed crucial.

• Make the building “AI ready” requires 
machine readable, and scalable for 
industries

• Emerging AI services 

• Buildings are becoming complex cyber-
physical energy systems

• HVAC and installation systems need to be 
digitalized, while the existing digital 
infrastructure was built on previous 
generations 

2/35



Digital representation is challenging 
Information and data within buildings and HVAC systems are becoming 
increasingly sophisticated.



Existing approach toward digital representation
• RDF: Triplets have the ability to integrate various information.
• Ontology: Provides standardized vocabularies to describe the system.

• Semantic models: A representation that addresses semantic interoperability 
and digitalization, unifying heterogeneous information without ambiguity.



Meta data
Semantic data 

modelBuilding

From building legacy metadata to semantic data models.

Example of Digital representation



Example of applying agent in semantics: Case 1
Key features: 
• AI agents can read and retrieval data from knowledge graph.
• Input data for the temperature prediction model is provided by AI Agents.

Peng, Z., Timoudas, T. O., & Wang, Q. 
(2025). Critical review of applications of 
semantic modeling for scalable 
deployment of data-driven services in 
4-5th generation district heating and 
cooling systems. Available at SSRN 
5163003.



Promising role of AI Agents for semantic modeling
LLMs have the ability to perform human-like intelligent thinking and reasoning over 
natural language (text).

Semantic model: LLMs understand physical system
Function calling: LLM-based AI Agents decide what, when, and how to use the 
provided tools (FDD models, timeseries prediction models etc.)



Examples of its applications in HVAC FDD
Human can interact with this ventilation system and utilize tools, such as the 
temperature prediction model.



AI Agent enhanced modeling approach: Case 2
We are designing an AI agent that can semi-automatically build simulations 
(gray-box modeling) for building energy systems by itself.
Digital foundation: a semantic model is created using ontology:



LLM agents: specialized 
roles and functions

• Communicates with 
users in natural 
language, manages 
knowledge graph 
queries.

• Executes thermal 
model creation, 
parameter 
optimization, 
inferencing.



Gaps in Current standards
How to enable large-scale production of semantic models and use LLMs.

Developing them with current ontologies is complex: data collection, reviewing 
ontology documentation, analyzing examples, mastering tools, and applying 
provided modeling approaches to build semantic data models... 

Figure from our paper, where we reviewed and evaluated the current state-of-the-art 
ontologies available on the market.



OpenNekaise_ from research to open-source 
services 

KTH packaged the work into an open-source AI agent project anyone can clone, deploy, and 
build on.

Building as AI Agent
Each building runs as an agent — own data, own 
ontology, isolated from every other.

Ontology-grounded by Design.
Every answer is grounded in the building's ontology.

Modern LLM agent
Persistent memory. A built-in ontology. Self-evolving with 
every conversation. Check more on our website and GitHub!



Sample interactions between users and a deployed Nekaise Agent (in Slack)

OpenNekaise

Nekaise Agent knows ontology standards.

Nekaise Agent can send pictures.



OpenNekaise
Sample interactions between users and a deployed Nekaise Agent (in Slack)

Nekaise Agent knows the building's technical details.

Better than us!
It also performs 

analysis. 
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Thank you!
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