
A brief introduction to

Master thesis opportunities

Johan Åkesson, Clas Jacobson

CARRIER

1



Carrier – Then and Now
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• 1902: Invents the modern 
air-conditioning system

• 1915: Founds Carrier 
Corporation

• Today: A world leader in healthy, safe, sustainable and 
intelligent building and cold chain solutions

• 2022: Opened small engineering office in Lund 
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Environmental Trendsetter



Building Energy Challenge

Building operation consume 30% energy worldwide

https://www.iea.org/energy-system/buildings 

Heating, Ventilation and Air Conditioning consumes

38% of building operation energy 

https://www.sciencedirect.com/science/article/pii/S235248472101427X 

Buildings Final Global Energy Consumption 2022 Buildings Energy Global Consumption 2020  
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https://www.iea.org/energy-system/buildings
https://www.sciencedirect.com/science/article/pii/S235248472101427X
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• 20 years of Modelica modeling maturity
• Python, Jupyter notebooks, computations
• On-going collaboration with open-source state-of-art computational 

tool development (experts & their tools)
• Labs & facilities to test new ideas

Technology Trendsetter



Energy Modeling and Learning in Building Systems
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• Buildings are complex: heterogeneous physical domains, 
large scale, span a large range of time constants

• Energy models are required to predict and optimize energy 
consumption in buildings including data centers

• Physics (still) matter (in the era of machine learning) and 
need to be combined with measurement data

Modeling is expensive and requires experts –
Need learning and automation!

2. Physics-Informed RL

Model creation 
and calibration –
with no human 

touch

https://github.com/pnnl/neuromancer 

https://github.com/pnnl/neuromancer


MPC and Estimation for Data Center Energy Savings
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• Buildings are complex: heterogeneous physical domains, 
large scale, span a large range of time constants and 
dynamics is highly coupled

• Supervisory control of a thermal cooling system cannot be 
tuned in the lab – need models and model-based verification

• Model-predictive control and state/parameter estimation is 
emerging in the building industry – not yet standard practice 
(data centers are safety-critical systems

10-20% energy savings are possible with 
great supervisory controls!

Coordinated 
control of 

hundreds of 
points
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Master Thesis Projects - Logistics
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• Supervisors:

• Johan Åkesson (johan.akesson1@carrier.com)
• Clas Jacobson (clas.jacobson2@carrier.com)
• Viktor Linders (viktor.linders@carrier.com)

• Local office location:
• Ideon Gateway office hotel, 4th floor: desks & coffee available

• Opportunity: Learn from Carrier engineers to solve relevant problems

• Long-standing collaboration with the 
Department of Automatic Control

• Control design methods and architectures, 
machine learning…

• Joint advising of Master’s students and PhD 
students
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