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Energy Big Data Center Architecture

Overview
This guide provides an overview of best practices for energy-efficient data center
design which spans the categories of information technology (IT) systems and their
environmental conditions, data center air management, cooling and electrical
systems, and heat recovery. Building on existing developments and initiatives, this
paper introduces a multi-layer Reference Architecture for the reliable, secure, and
trusted exchange of data and facilitation of services within the energy domain.
Motivation Working towards climate and carbon neutrality. Neither the United States
Government nor any agency thereof, nor any of their employees, nor any of their
contractors, subcontractors or their employees, makes any warranty, express or
implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or any third party's use. This paper overviews some of the key past
developments in cloud datacenter power and energy management, where we are
today, and what the future could be. Keywords:. This research introduces a data-
driven decision-making framework for DCs, grounded in the OODA (Observation,
Orientation, Decision, and Action) loop and based on insights from an Ericsson-
operated DC in Linköping, Sweden. The developed framework enables DCs to
enhance energy efficiency effectively. Data centres are facilities used to house
servers, storage systems, networking equipment and associated components that are
installed in racks and organised into rows. This IT equipment, and a range of auxiliary
equipment required to keep it in working order, comprise the following: Servers are.
Peter Gross, a truly amazing data center thought leader, once joked about the
industry: “Everybody wants innovation — as long as it's been in place 20 years.
Power densities quadrupled over the last decade.

© 2026 Sailing Poland Optoelectronic Systems - All rights reserved



Page 2/4

Article Content

Insights | BloombergNEF

Insights Insights Access the latest perspectives on the energy transition from BNEF
experts through our comprehensive range of research reports and analysis, each

Big Data Reference Architecture for the Energy Sector

In this paper, we present a new, innovative Big Data Reference Architecture for the
secure exchange of data and services in the energy domain.

Data centres & networks

As the world becomes increasingly digitalised, data centres and data transmission
networks are emerging as an important source of energy demand.

Big Data Reference Architecture for the Energy Sector †

Building on existing developments and initiatives, this paper introduces a multi-layer
Reference Architecture for the reliable, secure, and trusted exchange of data and
facilitation of services within

Best Practices Guide for Energy-Efficient Data Center Design

This guide provides an overview of best practices for energy-efficient data center
design which spans the categories of information technology (IT) systems and their
environmental conditions, data center

Datacenter power and energy management: past, present, and future

Over the last 2.5 decades, cloud datacenter power and energy management has
come a long way: a large amount of excellent research and practice introduced many
ideas and innovations in physical

Big Data Reference Architecture for the Energy Sector

Data sharing within and across large, complex systems is one of the most topical
challenges in the current IT landscape, and the energy domain is no

Why Tech Giants Are Ditching the Power Grid

By the end of 2025, an estimated 39 percent of the gas power capacity being
developed in the United States was designed to serve data

Tech & Work Archives | TechRepublic

Figure AI''s Helix 02 humanoid robots neared 40 hours of autonomous work and
almost 50,000 packages in a livestreamed warehouse demo. If you can only read one
tech story a day, this

Data centres will use twice as much energy by 2030 —
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NEWS 10 April 2025 Data centres will use twice as much energy by 2030 — driven by
AI These facilities accounted for roughly 1.5% of global electricity consumption

Electricity Demand and Grid Impacts of AI Data Centers: Challenges

Abstract The rapid growth of artificial intelligence (AI) is driving an unprecedented
increase in the electricity demand of AI data centers, raising emerging challenges for
electric power grids.

How Data Centers Redefined Energy and Power in 2025

In 2025, AI demand drove data centers toward on-site power, BESS, and nuclear
options, while grid delays increased. Here are the top trends that

Building Sustainable Data Centers: Innovations in

Amid soaring power demands, the data center industry is addressing sustainability
challenges through innovations in green materials, adaptive reuse,

Data centers and AI: How the energy sector can meet

The growth of data centers and AI rely on the availability of electric power.
Opportunities for investors in power infrastructure and adjacent sectors

Energy demand from AI – Energy and AI – Analysis

While the technology sector moves quickly and a data centre can be operational in
two to three years, the broader energy system requires longer lead times to

2026 Data Center Power Report

Over one-third of data centers are expected to use 100% onsite power by 2030 and
developers increasingly expect permanent onsite generation to emerge as a
preferred long-term approach. Next

US data centers'' energy use amid the artificial

Data centers accounted for 4% of total U.S. electricity use in 2024. Their energy
demand is expected to more than double by 2030.

Powering Intelligence: Analyzing Artificial Intelligence and Data ...

Analyzing Artificial Intelligence and Data Center Energy Consumption EXECUTIVE
SUMMARY Key Messages In the United States, powering data centers, providing clean
energy for manufacturing,

Review of energy efficiency and technological advancements in data ...

The research, which draws from case studies of effective energy supply systems in
data centers, offers useful suggestions and best practices for planning, executing,
and overseeing data

Big Data Energy Systems: A Survey of Practices and Associated
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Still, even these advanced solutions can encounter bottlenecks, which can impact the
efficiency of data storage, retrieval, and analysis. This review paper explores the
research trends in

(PDF) The Growing Energy Demand of Data Centers:

A timeline graph showing historical and projected energy consumption in data
centers from 2015 to 2030, highlighting the sharp increase due to AI and

Next-generation data center energy management: a

The developed framework enables DCs to enhance energy efficiency effectively.
Rooted in the OODA loop and leveraging extensive datasets from

Why Data Center Energy Architectures Must Change,

The way data centers manage on-site back-up power remains stuck in the past. This
article proposes a much-needed change.

The Future Trends Of Data Center Design: High-Density Computing

As technology continues to advance, particularly in fields like artificial intelligence,
machine learning, 5G, and big data, data centers are facing unprecedented
challenges. Traditional
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