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Evaluation of Cloudberry Datacenters Research Project  

The Cloudberry Datacenters Research project requested me to do an external scientific evaluation of 
their research activities. The project topic is very important and timely. The datacenters are a quickly 
growing area in energy consumption, and the industrial investments to datacenters in Nordic countries 
are growing rapidly due to good operating environment including cool climate, availability of reliable, 
cheap, and often also carbon neutral energy, and stable and predictable society from an investment 
perspective. Some of the challenges that need to be addressed are the environmental impact of 
datacenters such as the fact that most of the excess heat generated by datacenters is still not utilized, 
and other aspects such as use of fresh water in datacenter operations. Topics such as integration of 
datacenters into urban planning and trying to improve the integration of datacenters into other 
infrastructures such as district heating and to other potential users of datacenter waste energy need 
significant further research. Therefore, I find the topic of research important both globally and on the 
local level. 
 
The project consists of 12 subprojects, and I will briefly discuss the research done in each of them 
based on my interviews with Cloudberry researchers and the publication lists provided by the 
Cloudberry project management. 

 

1: Datacenter's interaction with the national energy system 

The main topic is the interaction of the datacenter as part of the surrounding energy system. The 
approach is based on simulations where the datacenters are used as new parts of the energy system in 
these simulations. From discussion with the researchers of the subproject I found out that there are 
ongoing publication efforts on the topic and interesting synergies with related projects on simulation 
of smart cities of the research team. 

 
2: Multifunctional data centers 

This subproject has produced very interesting research on the waste-heat reuse of datacenters and its 
connections to urban planning. This topic is very important for urban planning and the use of 
datacenter heat for e.g., in central heating and in other applications. The research is done through using 
case studies in several different communities is Sweden. This subproject has provided useful 
information for use in urban planning and the energy system synergies between data centers and their 
urban surrounding environment. The main researcher is currently on parental leave. 

 
3: Quality and credibility when simulating cooling in data centers 

The focus of this subproject is the simulation of datacenter cooling using fluid mechanics-based 
simulation techniques. The focus has been on different CFD formulations and the effects of various 
formulations and parameter settings to the accuracy of the simulations. Of main interest are 
computation effort vs. accuracy tradeoffs for the simulation. This area of research is important for 
datacenter cooling planning purposes. 

 
4: Transient simulations of thermodynamic connections in data centers 
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Here we have another subproject on datacenter cooling topics, including this time also the 
visualization of simulation results and the use of GPU computing for visualizations and simulations. 
As the topic is very close to the previous subproject, it is also important for datacenter cooling 
planning purposes. 

 
5: Evaluation of energy recovery solutions for data centers 
 
The topic of this subproject concerns the reuse of datacenter excess heat. It has done quite interesting 
research on the potential of using datacenter excess heat for e.g., heating up a greenhouse, drying 
wood chips, or drying herbs. I find this line of research quite important, and while some of the 
findings show that the approach might be more difficult than it might first seem to be, research into the 
use of waste heat is important, and there are some very nice ideas in this subproject. In my opinion this 
is one of the highlights of the program as a concept. 

6: Design of distribution networks for energy efficient data center operations 
 
The design of the electricity distribution network inside the datacenter is the focus of the subproject. 
The subproject has generated a good number of international scientific publications. The focus is on 
reliability of datacenter power distribution networks. Other topics also covered are energy usage of the 
power distribution network inside the datacenter and supraharmonics in the datacenter power 
distribution systems. Also, this subproject is very active in terms of international scientific 
publications and has obtained some new results that can potentially change the way datacenter power 
distribution systems are designed in the future. It is one of the main highlights of the Cloudberry 
project. 

7: The impact of data centers on the electricity market with an increased share 
of renewable electricity generation 

The subproject concerns the incentives for datacenter operators in participating in energy markets with 
an increased share of renewable energy. The subproject has generated publications on scheduling of 
hydraulic reservoirs and has reported a publication on financial interests of datacenters in Sweden. The 
subproject also produced a PhD Thesis in 2019 on Distribution Network Planning topics. 

 
8: Flexible and large-scale simulation of interaction between 
district heating and remote cooling networks and data centers 
 
District heating and remote cooling networks are analyzed with simulation and modelling in this 
subproject. There are a nice number of scientific publications on the topic. The research seems to have 
connections with respect to the datacenters waste heat collection and its use in district heating and 
cooling networks. 

9: Liquid cooling in data centers for direct heat recovery 

Liquid-cooling is the focus of this subproject. The work involves an energy efficient pilot datacenter 
and investigating whether liquid-cooling could be applied to collect waste heat in the design. The 
research topic is quite important and the connection to a real small scale datacenter design makes the 
approach quite interesting. The small pilot datacenter looks impressive and state-of-the-art. I hope it 
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provides a good testbed for waste heat reuse also in the future. 
 
10: Automated maintenance of energy-efficient data centers 
 
This subproject focuses on topics such as models for data center energy efficiency improvement, 
analysis of faults on cooling of data centers, simulation of data center IT load distribution to optimize 
cooling performance and use of multi-agent systems for datacenter control. These are all interesting 
data center focused research topics and the research team has created a good number of international 
scientific publications on the area.  

11: Resource efficiency in software processes and communication in data 
clouds and data centers 
 
The focus of the project is on the development of microservices, and the orchestration systems needed 
to implement them in the cloud and in edge computing. As such, the focus of the subproject is on 
extending the technologies needed to efficiently use computing on different distributed computing 
platforms. The subproject has created a PhD Thesis in 2020 on Microservice Orchestration. 

12: Resource efficiency in distributed ledgers and smart contracts 

The topics covered include the use of blockchain technologies for charging transactions for electronic 
vehicles, survey of blockchain technologies for different applications, and performance evaluation of 
different blockchain technologies. As proof-of-work blockchain technologies such as Bitcoin are 
major energy consumers, research into alternative approaches is needed from energy efficiency 
perspective, and thus the topic of the research is important and timely. The research is thus focused 
more on the applications run of the datacenters and their energy efficiency rather than datacenters 
themselves. 
 
As a summary, the Cloudberry Datacenters project has done research on many highly important 
research topics related to datacenters, their connections to the energy system, the reuse of heat 
generated by datacenters, the cooling and control of datacenters, the design of cooling and power 
distribution of datacenters, and several applications of datacenters. There is a nice mixture of 
theoretical work combined with more applied hands-on experimentation. The project has produced 
interesting and relevant international scientific publications and reports two PhD Theses to have been 
completed so far in the context of the short project timeframe. The project has organized nice 
workshops such as the Cloudberry days to disseminate the results and to engage international partners 
in datacenter research. There is also evidence that the research work has contributed to the teaching of 
students on the topics at the Master’s level. As a summary, I am impressed by the breadth of the 
research activities and find the research topics and the research work highly relevant to advance the 
international state-of-the-art in datacenter research. 
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