How can digital twin technology be

O

required to address various cha
requirements, and scalability.

What is a data center digital twin model? %ﬁ

Create fast and accurate data center digital twin models of existing or future data centers. The models can be
used to explore multiple design configurations and failure scenarios to deliver cutting-edge data center design
or reimagine existing legacy data centers.

Are data center digital twins physics-based?

"Rather than using an exclusively data-driven model,data center digital twins are also physics-based,with the
ability to simulate the performance of a new configuration," adds Pal. " [Ifjempowers you to make decisions
with confidence."

What is a physics-based digital twin?

"A physics-based digital twin consists of a full 3D representation of the data center space, architecture,
mechanical and engineering systems, cooling, power connectivity, and the weight-bearing capability of the
raised floor.

What is a digital twin system?

The green box represents the boundary for the digital twin,which consists of a virtual model of its physical
counterpart,data (storage),and services. Definition 1 (Digital Twin System (DTS)). A digital twin system

consists of a digital twin and its corresponding physical asset. The digital twin digitally runs alongside the
physical asset.

(C) 2025 Solar Energy Resources 1/10 Web: https://www.gebroedersducaat.nl



DATA CENTER POWER SYSTEM SOLAR
DIGITAL TWIN

Since then, the DT concept has been adapted to the
power systems domain to evolve into a twin-centric
digital control center architecture [4], [12], in which
the physical system and the dynamic
simulation-based digital world are interlinked by a

real-time automated data ???ow. The capabilities of
??7?

Mracrnee IS Thus, integrating diverse components such as
(/\ ENERGY STORAGE SYSTEM . . .
: computing, storage, networking, power, cooling
systems, and building management systems (BMS)
can be a complex and time-consuming process.
This complexity results in prolonged timelines and
increased costs, affecting overall efficiency and

profitability. the incorporation of a digital twin has

A digital twin is a digital representation of a physical
object or system. In essence, a digital twin is a
computer program that takes real-world data about
a physical object or system as inputs
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A compelling use case in the data center industry

— for digital twins is the inspection and maintenance of
high-risk electrical equipment.. But a digital twin also
multiplies any underlying security problems in a data
center's operational technology, provides attackers
with a new avenue for attack, and can also give

attackers unprecedented access into a data center's
??7?

Cadence provides innovative data center solutions
using digital twin technology and physics-based
modeling and simulation for Leverage the
unparalleled power of digital twin technology to
create performance-driven designs and make
insightful operational decisions. including
environmental monitoring systems, ticketing
software, 15+ data

The need for efficient data centers continues to
: grow as the world becomes increasingly digitalized.
//l l._ i While heat has always been a significant challenge
B E S for data centers, liquid cooling and digital twins offer
remarkable solutions to continue delivering energy
efficiency in a world with changing IT technology.
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Using today's computational resources and
advanced models, OPAL-RT has the capability to
create high-fidelity digital twins of power systems for
both real-time and accelerated applications. This

new simulation technology will benefit ???

Data Center Digital Twins Overview . Designing a

= - \ data center is a complex process that happens
ﬁ I before the data center is built and operated. It
o \ | involves creating plans for different systems like
space, power, cooling, racks, computer networks,
storage, and cabling.
Bl TR il -

A digital twin (DT) can provide a holistic approach to

g data processing, modeling, simulation, and service
+ fun] = % validation [4]. Thereby playing an essential role in
bridging the gap between physical ???
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Once construction of a data center is complete, its
sensors, control system and telemetry can be
connected to the digital twin inside Omniverse,
enabling real-time monitoring of operations. With a
perfectly synchronized digital twin, engineers can
simulate common dangers such as power peaking
or cooling system failures.

Machine Learning for Power System Digital Twin
Development. Dr. Ning Lu and Dr. YiyanLi.
Prepared for IEEE BDA Tutorial Series: Big Data &
Analytics for Power Systems Oct 11, 2022.
FREEDM Center . Acknowledgement GridWrx Lab .
2. Major Industry Partners: FREEDM Center .
Digital Twins versus Conventional Models. GridWrx
Lab . Reference.

Find our more about how the digital twin can
maximize your data center performance. August 09,
2019 Comment. power and cooling demands. You
can"t deliver that sort of empowering visibility with
historical data. You must be able to predict. That's
where the digital twin comes in.
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The digital twin is the bridge between the physical
world and the digital virtual world. NASA used it to
build a simulation model of spacecraft images for
health diagnosis and flight tests [7].Dassault has
built an automobile simulation platform based on
digital twin to improve the product design model in
the information world according to the aerodynamic
and fluid ???

i " Future-proofing the data center industry with
— sustainable high-performance power solutions The

future of data center power. December 01, 2023
Comment. Data centers, are the backbone of the
digital world. But with the demand placed on data
centers snowballing at a seemingly unprecedented
rate, many operators are finding themselves in a

NN

There exists a gap between available DT definitions
J and the requirements for DTs utilized in future
power systems, and by adapting the current
definitions to these requirements, a generic
definition of a "Digital Twin System (DTS)" is
introduced which finally allows proposing a
multi-level and arbitrarily extendable "System of
ey 4 Digital Twin Systems (SDTSs" idea.
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Sunbird is among the most reputed DCIM
companies offering data center infrastructure
management software, cable management system,
infrastructure design and optimization services. Free
Consultation 1.800.724.8090. Telef?nica
Germany's Real-Time Digital Twin is Sunbird DCIM.
"With dcTrack we have an up-to-minute picture of
capacities in

The world's enterprises are racing to digitalize and
become software-defined. With NVIDIA
Omniverse???, NVIDIA Al, and OpenUSD,
developers are building a new era of digital twins to
design, simulate, operate, and optimize their
products and production facilities.Once born, these
digital twins become the testing grounds for
generative physical Al to power autonomous ???

The integrated cooling systems in the GB200 trays
were simulated and optimized using solutions from
Ansys, which brought simulation data into the digital
twin. The demo showed how digital twins can allow
users to fully test, optimize and validate data center
designs before ever producing a physical system.
By visualizing the performance of the
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4. Microsoft Azure. Microsoft's Azure Digital Twins
platform offers a way to create and manage digital
copies of real-world environments, like buildings,
factories, and cities - which could also apply to data
centres - using the cloud.The platform lets users
make a digital copy of physical entities to better
understand and manage them in a bid to streamline
processes, ??7?

For this episode of the Data Center Frontier Show
podcast, we welcome Mark Seymour, Distinguished
Engineer with Cadence Design Systems, for a
discussion of the big question on everyone's mind
right now in this industry: data center power demand
and where it's going in the context of rapid
digitalization and exponential growth of HPC and Al
computing ?7?7?

addition to simulation / digital twin capabilities for
realtime flight operations support. - Project approval
was granted in the fa Il of 2020 for an eighteen-
month pilot to build a SysML -based digital twin of
the Artemis | Orion electrical power system (EPS).
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Understanding Digital Twins in Data Centers. A
digital twin for data centers serves as a dynamic
virtual representation of physical systems, enabling
organizations to simulate, analyze, and predict
outcomes in real time. This technology integrates
data from various sources, such as sensors and loT

devices, to create an accurate digital

The modularity of the above system means that as
the data centre expands new containment centres
are added, characterised and monitored through
their own digital twin. Rather than a single, large
model of the entire data centre, digital twins of

CIF
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individual containment pods give a more accurate
and useful analysis.

In both digital twin systems and big data analysis,
the implementation of techniques such as
encryption, access control, and secure data
transmission has significant importance. Data
Center Key offerings Unique Feature; Microsoft: In
reality, the amount of processing power has
significantly expanded, and it is now easily

i) H ! 7 ) = ‘ accessible in
@

(C) 2025 Solar Energy Resources 9/10 Web: https://www.gebroedersducaat.nl



DATA CENTER POWER SYSTEM

DIGITAL TWIN

ENERGY
STORAGE
Gm=z SYSTEM

—

SUPPORT REAL-TIME ONLINE
MONITORING OF SYSTEM STATUS

i
|

CONTAINER
1] TYPE ENERGY
] STORAGE SYSTEM

Energy storage system
F€ RoHS C€ &

|

h
¢

(C) 2025 Solar Energy Resources

SOLAR

The constructed data-driven model can accurately
characterize the correlations among data elements,
has good sensitivity to the variation of data spatial
and temporal correlations, and can depict the data
residuals better than the M-P law curve, which
indicates the practicability and necessity of the
constructed data-driven model. Background: Power
system ?77?

Intuitive data center Digital Twin approach for
increased visibility. 3D views and power
schematics, with layout history fully accessible for
key audits, tracking or quality processes. Live 3D
views. The Live 3D views available make it even
easier to ???

Sourcing A Digital Twin For Your Data Centers.
Your Data Center Digital Twin, including your distant
and branch offices, for telcos, this includes all
equipment at cell tower locations, is provided by a
DCIM software. Additionally, it offers an online
interface through which you can observe and
manage operations at all of your sites.
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