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Single-phase cost analysis of
industrial server racks
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Overview

While a standard rack uses 7-10 kW, an Al-capable rack can demand 30 kW to
over 100 kW, with an average of 60 kW+ in dedicated Al facilities. To
effectively manage the intense heat generated by a 150kW server rack, a
paradigm shift in cooling strategy is not just beneficial, it's essential. Air
cooling, even with advanced techniques, simply cannot keep pace with the
thermal demands of such high-density environments. This article provides a
condensed analysis of these costs, key efficiency metrics, and optimization
strategies. Data center power density, measured in. Water is used at each
server node and in data hall. Very effective removing heat from all electronics.
Immediate increase in server MTBF and eliminate a majority of scheduled.
Although technological advancements in intelligent rack PDUs and compute
devices often provide greater efficiency, the energy cost to power a single
server rack in a data center in the US can be as high as almost $30,000 a year
depending on its configuration. Additionally, we will take a closer look at
Digital Infotech Solutions, a leader in providing custom rack and stack. In this
paper, we first demonstrate that at a like-for-like rack den-sity of 10 kW in a 2
MW data center, the data center capex is roughly equal for both a traditional
air-cooled data center and a chassis-based immersive liquid cooled data
center.
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Single-phase cost analysis of industrial server racks

“‘ i l IFE| Hl Single Phase Immersion Cooling
L _JL _J Solution, LiquidStack
rﬁﬂ The LiquidStack single phase immersion
_‘:EE cooling system supports a range of
i tested and qualified fluids from various
IE ‘ suppliers, enabling users to select the
= fluid that best meets their material
Bl (0L compatibility, ...
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Evaluation of Single Phase
Immersion Cooling System for High

Many data center organizations are
evaluating single phase immersion
technology as a potential energy and
resource saving cooling option. In this
work immersion cooling was studied at a

power level of ... 3.2v 280ah
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Positive Electrode Negative Electrode

How Much Does It Cost to Power
One Rack in a Data Center?

Although technological advancements in
intelligent rack PDUs and compute

devices often provide greater efficiency,
the energy cost to power a single server
rack in a data center in the US can be as

Switch
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Data Center Rack and Stack Cost
Guide for U.S. Companies in 2025

This guide will explore the cost
breakdown for rack and stack solutions,
factors that influence pricing, and how
companies can optimize their setup
costs for maximum efficiency.
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How We Tame 150kW in a Single
Server Rack

While two-phase systems can offer even

higher cooling capacities, the single-
phase approach provides an optimal
balance of performance, reliability, and
cost-effectiveness for our ...
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Capital Cost Analysis of Immersive
Liquid-Cooled vs. Air-Cooled ...

In this paper, we first demonstrate that
at a like-for-like rack den-sity of 10 kW in
a 2 MW data center, the data center
capex is roughly equal for both a
traditional air-cooled data center and a
chassis-based ...
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Computational study of single-phase
immersion cooling for high ...

This study conducted a comprehensive
analysis of immersion cooling with air
and hybrid cooling methods for a high-
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energy density server rack with a high
heat generating electronic ...
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Shrinking Data Center Size,
Complexity, and Cost through ...

The Cons: Water is used at each server
node and in data hall. Only a portion of
the server components are cooled with
liquid, fans still required.
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- l Data Center Rack Power Costs: A
P " e Condensed Analysis
e —_— [llustrative annual costs based on
various rack densities, PUE values, and
U.S. industrial electricity rates (March
l o 2025): lllustrative Annual Cost to Power
l | One Data Center Rack (by Density, ...
— Get Price

VERTIV WHITE PAPER

In cases where rack densities are
gradually creeping up to the threshold at
which liquid cooling becomes a
necessity, facility operators will have to
weigh the benefits that can be achieved
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by moving to liquid ...
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Contact Us

For catalog requests, pricing, or partnerships, please visit:
https://k3gizycko.pl
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