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Introduction

The digital landscape is rapidly evolving, driven by the integration of artificial intelligence (AI)

and machine learning (ML). As organizations embrace these transformative technologies, the

need for efficient, scalable, and sustainable data center infrastructure has become paramount.

According to McKinsey, a staggering 56% of companies have already incorporated AI into their

business processes, more than doubling AI adoption in just five years.  MarketsandMarkets

projects the AI market will skyrocket from $58.3 billion in 2021 to an astonishing $309.6 billion

by 2026, growing at a compound annual rate of 39.7%.  This explosive growth necessitates a

revolution in data center design to handle increased computational loads, ensure operational

efficiency, and maintain reliability.

David Hutchison, the visionary Founder of Excipio, emphasizes, "The transformation of data

centers to support AI workloads is not just an evolution; it is a revolution. As we look to the

future, the infrastructure must be agile, scalable, and incredibly efficient to meet the demands of

AI and other high-performance computing applications." His forward-thinking approach

positions Excipio as the go-to partner for organizations seeking to future-proof their data centers.
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Power and Cooling Infrastructure: Tackling Rising
Densities
As AI technologies advance, data centers must adapt to support the increasing power densities

required by modern AI workloads. Shockingly, AI servers consume up to 40% more power than

traditional servers, as reported by the Uptime Institute.  Furthermore, ResearchAndMarkets

forecasts the data center power market will reach a staggering $36.16 billion by 2027, growing at a

CAGR of 8.2% from 2020. This necessitates enhanced power and cooling solutions to manage

higher energy consumption and heat generation.

David Hutchison notes, "The power demands of AI are unprecedented. Traditional cooling

methods are insufficient, and we must invest in advanced cooling technologies such as liquid

cooling, which can be up to 50% more efficient than air cooling."  
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Advanced cooling technologies, including liquid cooling solutions like direct-to-chip cooling and

immersion cooling, are becoming increasingly crucial for their efficiency and effectiveness in managing

high heat loads. According to a report by Technavio, the global data center cooling market is expected

to grow by a remarkable $7.69 billion during 2021-2025, progressing at a CAGR of 17%. These

technologies not only offer superior efficiency but also enable more compact and flexible data center

designs.

Scalability and Adaptability: Preparing for Exponential
Growth

The ability to scale and adapt quickly is essential for modern data center design. According to

Allied Market Research, the global data center market is expected to reach a staggering $143.4

billion by 2027, growing at a CAGR of 11.8% from 2020. This growth is driven by the need for

scalable infrastructure that can support higher power densities. Design criteria now include

cabinets with power densities starting at 20kW, with some reaching up to 60kW per cabinet.

IDC asserts, "Scalability is the cornerstone of future data centers. Infrastructures must be able to

handle the rapid increases in computational power demanded by AI without compromising on

efficiency or reliability."  

To meet these demands, robust power distribution systems such as high-ampacity busways are

becoming increasingly important. High-ampacity busways provide a direct and efficient power

delivery system from switchboards to cabinets, bypassing traditional methods like PDUs (Power

Distribution Units) and RPPs (Remote Power Panels). These advancements ensure efficient

resource utilization and future-proof facilities, enabling seamless expansion to meet growing

computational needs.

.
Advanced Monitoring Systems: Enabling Real-Time
Visibility

 Effective management of increased power and cooling demands requires real-time monitoring and

alert systems. Integrating intelligent rack PDUs that provide granular, revenue-grade power

monitoring is essential for high-density deployments. These systems offer critical insights into

power usage and thermal conditions, enabling data center managers to optimize performance,

prevent outages, and ensure continuous operation.
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The Uptime Institute emphasizes, "Real-time monitoring is no longer optional; it is a necessity. Advanced

monitoring solutions provide the visibility and control needed to manage the complex and dynamic

environments of modern data centers."  

According to the Uptime Institute, data centers equipped with advanced monitoring systems can reduce

downtime by up to 50%, leading to significant cost savings and improved operational efficiency. As AI

workloads continue to expand, the role of advanced monitoring solutions in maintaining efficiency and

reliability in data center environments will only become more crucial.

Technical Specifics: Power Densities and Voltage Changes
The integration of AI into data centers has significantly shifted power requirements. According to a

report by Grand View Research, the global data center power market was valued at $15.85 billion in

2019 and is expected to grow at a CAGR of 6.9% from 2020 to 2027. AI servers demand power levels

surpassing traditional servers to support advanced AI algorithms, data processing, and GPU-intensive

workloads.

McKinsey explains, "The power densities required by AI workloads are driving a complete rethinking

of data center design. We need to accommodate higher power densities and more efficient power

delivery systems."  

This increase necessitates design criteria that start with cabinets rated at 20kW and higher. Current

RFPs are calling for 20kW to more than 60kW per cabinet. With the rise of high-density power

requirements, traditional power distribution methods are being supplemented or replaced by higher

ampacity busways, providing a direct and efficient power delivery system from switchboards to

cabinets. These systems not only enhance power delivery efficiency but also support the higher

power densities required by modern AI workloads.

Specific Cooling Requirements: Liquid Cooling Emerges
As power density increases, so does the need to effectively reject heat. AI systems require advanced

cooling solutions to manage the higher heat output. Technavio reports that the global data center

cooling market will grow by a remarkable $7.69 billion during 2021-2025, progressing at a CAGR of

17%. 

The International Energy Agency (IEA) comments, "Managing heat is one of the biggest challenges in

high-density data centers. Advanced cooling solutions like liquid cooling and hybrid approaches are

critical to maintaining efficiency and reliability." 
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Implementing hybrid cooling approaches that combine forced air cooling with liquid cooling

methods, such as direct-to-chip and rear door heat exchangers, can significantly improve heat

dissipation. These methods are not only more effective in cooling but also help maintain a

compact and efficient data center layout. Liquid cooling solutions, in particular, are becoming

more prevalent as they offer higher cooling efficiency and enable more compact server designs.

Sustainability and Efficiency: A Moral Imperative
In addition to addressing power and cooling challenges, modern data centers must also focus on

sustainability and efficiency. According to a report by the International Energy Agency (IEA), data

centers accounted for about 1% of global electricity demand in 2019, and this is expected to grow

significantly with the rise of AI and other data-intensive applications.  

David Hutchison, states, "Sustainability is a key consideration in data center design. We must

adopt energy-efficient technologies and practices to reduce our environmental impact."  

Data centers are increasingly adopting renewable energy sources and energy-efficient technologies

to minimize their carbon footprint. Innovations such as AI-driven energy management systems,

which optimize energy usage based on real-time data, are helping data centers achieve greater

efficiency and sustainability. Additionally, the use of waste heat recovery systems, which capture

and repurpose heat generated by servers, is becoming more common in sustainable data center

designs.

Final Thoughts 
As AI and other high-performance computing (HPC) applications proliferate, the demands on

data center infrastructure will intensify. The aggressive growth in power density, alongside the

need for advanced cooling solutions and sustainable practices, challenges the industry to innovate

continuously. By embracing scalable power distribution, state-of-the-art cooling technologies,

advanced monitoring systems, and sustainable practices, data centers can not only meet today's

demands but also anticipate future needs.

David Hutchison, the visionary leader of Excipio, concludes, "The future of data centers lies in

our ability to innovate and adapt. By leveraging the latest technologies and best practices, we can

create data centers that are not only efficient and reliable but also sustainable and future-proof. At

Excipio, we are committed to guiding organizations through this transformative journey, ensuring

their data center infrastructure is ready to harness the full potential of AI."
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Continuous innovation and collaboration across industries will ensure that data centers remain resilient,

efficient, and ready to harness the full potential of AI. As a thought leader and industry expert, David

Hutchison and the Excipio team stand ready to assess your current data center infrastructure and chart a

path towards a future-proof, AI-ready facility. 
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