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As world statistics demand soars, information facilities are turning into thermally denser and greater
power-hungry. Traditional air cooling is attaining its bodily and monetary limits, in particular in high-
density AI and HPC environments. The enterprise is turning to liquid cooling—but adopting it at scale
brings a new question: What’s the real price of statistics core liquid cooling, and how can on-site
strength structures minimize it?

In this article, we dive into the fee shape of liquid cooling, discover its integration with website online
power systems, and examine techniques to maximize ROI in current digital infrastructure.

Liquid Cooling: A Necessity in the High-Density Era

Today’s AI clusters strolling on GPUs like the NVIDIA H100 automatically hit 30–60kW per rack. These
energy densities pressure air cooling structures past their protected limits. Liquid cooling provides a
attainable answer via transferring warmness away from chips extra correctly by water or engineered
fluids.

Up to 50% electricity savings over CRAC-based cooling
Improved thermal control in compact spaces
Support for racks exceeding 40kW
Better alignment with green constructing standards and ESG goals

But implementation requires infrastructure, expertise, and capital—all of which tie into the complete value
picture.

What Drives Liquid Cooling Costs?

1. Infrastructure Complexity

Liquid cooling introduces new layers—coolant distribution devices (CDUs), pumps, tubes, warmness
exchangers, and rack-level manifolds. For a 2MW facility, CDU structures on my own can signify 15–20% of
non-IT CAPEX.

Explore HighJoule battery integration solutions for CDU backup »

2. Server Adaptation

Liquid-ready servers fee extra up the front due to bloodless plate mounting, leak-proof seals, and fluid
float ports. However, they keep on interior followers and require smaller strength supplies—reducing load
on upstream UPS systems.

3. Coolant Selection

Deionized Water: Cheap however conductive—requires strict containment.
Mineral Oil: Good insulation, excessive viscosity—costs extra to pump.
Dielectric Fluids (e.g., 3M Novec): Superior protection and warmth transfer—premium pricing.

Coolant price varies from $2–$80 per liter relying on application.
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4. Operational Expenses (OPEX)

Power for pump operation (~2–5% of IT load)
Periodic fluid maintenance, top-ups, and filtration
Skilled technician labor for monitoring leaks and fluid quality

5. Facility Retrofits

Integrating liquid cooling in brownfield web sites can fee 25–35% greater than greenfield deployments.
However, modular CDU systems and zero-footprint rack manifolds reduce retrofit ache points.

On-Site Energy: The Secret to Lowering Cooling TCO

HighJoule’s battery-based web page strength systems offer greater than backup—they optimize the
thermal and electrical overall performance of liquid cooling systems:

Load Shaving During Peak Demand

During summer season peaks or strength crunches, liquid cooling pumps can be powered by means of
HighJoule batteries, fending off excessive tariff periods.

Pump Protection During Outages

Batteries can hold coolant circulation even when utility strength fails—critical to stopping thermal runaway
in high-density GPU clusters.

Efficient Energy Recycling

Combined with heat water cooling (30–45°C), power captured via the liquid machine can be reused for
facility heating or absorbed by thermal batteries for time-shifted cooling.

Learn More About HighJoule Battery Systems »

Cost Comparison: Air vs. Liquid Cooling in 2025

Category Air Cooling Liquid Cooling (CDU + Battery)

CAPEX (per kW) $250–$350 $280–$400

OPEX (annual per kW) $30–$45 $18–$28

Cooling Limit ~15kW/rack >50kW/rack

PUE 1.5–1.7 1.05–1.2

Water Usage High (evap cooling) Near-zero
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In long-term modeling (7+ years), complete value of possession (TCO) for liquid cooling will become
greater favorable—especially when on-site electricity structures minimize grid dependence and
enable particular pump control.

Strategic Tips for Cutting Liquid Cooling Cost

1. Start with AI Hot Zones
Liquid cooling isn’t an all-or-nothing decision. Begin with 5–10% of the facts corridor housing the
most power-intensive workloads. This phased strategy minimizes danger and validates ROI quickly.

2. Use Smart Pump Controls
Link CDUs to energy-aware BMS (Battery Management Systems) to run at most advantageous drift
rates. This cuts pump strength use by means of 15–25%.

3. Pre-integrate Cooling & Power
Buy cooling structures pre-matched with on-site electricity units. HighJoule provides CDU-ready
batteries with DC bus connections that put off inefficient conversions.

4. Consider Immersion for Greenfield
In new builds, immersion cooling can also provide the lowest lifetime cost. Use excessive flash-
point fluids and direct-cooling tanks to remove fans, ducts, and lots of the HVAC stack.

Final Thoughts: Cooling the Future, Sustainably

As AI workloads push information facilities into new energy and thermal frontiers, liquid cooling is no
longer optional. But its long-term viability relies upon on how intelligently it is deployed—and how tightly it
is coupled with on-site strength infrastructure.

HighJoule grants modular battery storage structures purpose-built to energy thermal loads, stability grid
constraints, and hold mission-critical cooling operational 24/7. By pairing superior cooling with resilient
power, operators can construct statistics facilities geared up for tomorrow’s compute demands—without
sacrificing value manipulate today.

Contact Us

For catalog requests, pricing, or partnerships, please visit:
https://www.highjoule.com
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