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Beyond the Hype: A Practical Look at Liquid-Cooled BESS for Keeping
Your Data Center Online

Hey there. Let's be honest C when you're responsible for a data center's power resilience, the word "battery" probably
brings a mix of relief and a low-grade headache. Relief because it's your last line of defense. The headache? Well, that
comes from the old challenges: space, heat, safety certifications, and the nagging question of total cost over a decade.
I've walked through enough server halls and utility yards to see the footprint and the cooling challenges of traditional
systems firsthand. Today, | want to chat about a shift that's more than just a tech spec sheet item: the move towards
purpose-built, liquid-cooled energy storage containers for backup power. It's not just about cooling a battery; it's about
rethinking the entire backup power asset for the modern data center.
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The Real Problem Isn't Just Backup, It's the "How"

The mandate is clear: ensure uptime. But the path to get there is where it gets messy. Legacy battery rooms are space-
hungry, often requiring dedicated, climate-controlled real estate that could otherwise host revenue-generating server
racks. Then there's the safety narrative. After high-profile incidents, the industry's focus has laser-targeted thermal
runaway prevention. Standards like UL 9540 and IEC 62933 aren't just checkboxes anymore; they're the baseline for
insurance and operational permits, especially in North America and Europe. The problem we often see is trying to force
a square peg (a battery system designed for energy arbitrage) into a round hole (a critical, space-constrained backup
power role). The compromises on footprint, heat rejection, and safety integration become painfully obvious on-site.

Heat: The Silent Killer of Performance and Budget

Let's talk about heat. In a data center, you're already fighting it. Adding a high-density battery system that relies on air-
conditioning is like adding a small furnace to your cooling load. The National Renewable Energy Lab (NREL) has
shown that inefficient thermal management can increase a BESS's levelized cost of energy (LCOE) by up to 20-30%
over its life. Think about that. It's not just the upfront cost; it's the constant drain on your facility's cooling
infrastructure, leading to higher OPEX and a shorter, more stressful life for the battery cells. Heat unevenness also leads
to accelerated degradation. Some cells in the pack age faster than others, reducing overall capacity and reliability when
you need it most. I've seen systems where poor airflow design created hot spots that shaved years off the expected
lifespan.

Liquid Cooling Explained (Without the Engineering Jargon)

So, what's the big deal with liquid cooling? Honestly, it's about precision and density. Imagine air cooling as using a big
fan to cool a room. It works, but it's blunt. Liquid cooling is like having a tiny, silent, super-efficient air conditioner

attached directly to each battery cell. A non-conductive coolant circulates through cold plates, sucking heat away at the
source. This does three powerful things: First, it keeps every cell within a tight, optimal temperature range, dramatically
slgwing degradati

on. Second, it removes the heat directly from the container, massively reducing the HVAC burden on
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https://www.nrel.gov/docs/fy23osti/85373.pdf

your data center hall. Third, by containing the coolant in a sealed loop, it adds a layer of safety isolation.
At Highjoule, our approach has been to integrate this from the ground up in our HLQ-Cube series. It's not an add-on;

the thermal system is co-engineered with the battery modules and power electronics. This lets us pack more energy into
a smaller footprintcritical when every square meter countswithout sacrificing safety or longevity.

A Side-by-Side Look: What You're Really Comparing

Let's break it down. When evaluating, you're not just comparing "Battery A" to "Battery B." You're comparing two

different facility impacts.
Consideration

Footprint & Density

Facility Cooling Load

Cell Temperature Uniformity
Noise

Safety & Compliance

Total Lifetime Cost (LCOE)

Air-Cooled Container

Larger footprint for same capacity.
Requires significant clearance for
airflow.

High. Rejects all heat into surrounding
area, increasing data center HVAC
demand.

Variable. Prone to hot spots, leading to
uneven aging.

High (large fans running continuously).

Relies on air dilution and detection.
Can be challenging to pass stringent
thermal runaway containment tests.

Lower Capex, but higher OPEX from
cooling energy and potential for faster
degradation.

Liquid-Cooled Container (e.g.,
Highjoule HLQ-Cube)

Up to 40% higher energy density. Can
be placed in tighter spaces, even
adjacent to buildings.

Very Low. Heat is captured in liquid
loop and rejected externally via dry
cooler.

Excellent. Typically <3C delta across
the pack, promoting uniform aging.
Very Low. Primary cooling is near-
silent fluid pumps.

Inherently better containment. Coolant
loop can help suppress thermal events.
Designed to meet UL 9540A test
criteria.

Higher initial Capex, but significantly
lower OPEX and longer service life,
improving LCOE.

Case in Point: A Mid-Scale Colocation Facility in Frankfurt

Let me share a recent project. A colocation provider in Frankfurt needed to upgrade their backup power for a 10MW
hall. Space was at an absolute premium, and local fire codes were becoming stricter. Their old plan involved a large air-
cooled container that would have consumed valuable external yard space and required a costly upgrade to the

building's chillers.

We worked with them to deploy two of our liquid-cooled HLQ-Cube containers. The compact footprint meant they
could fit the system into a corner of the yard they previously thought unusable. Because the cubes reject heat through a
closed-loop, dry cooler system, they added zero load to the facility's HVAC. During commissioning, the thermal
imaging showed a remarkably uniform pack temperature, even at a high 1C discharge rate during testing. The local
authorities were particularly impressed with the integrated safety design and the clear pathway to compliance. The
project wasn't just about swapping batteries; it was about delivering a power resilience asset that acted as a good
neighbor to their core data center infrastructure.
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A Quick Word on C-Rate

You'll hear "C-rate” C it's just a measure of how fast a battery charges or discharges. A 1C rate means discharging the
full capacity in one hour. For backup, you often need high power (a high C-rate) quickly. Air-cooled systems can
struggle here because dumping that much energy creates a huge burst of heat they can't whisk away fast enough,
causing voltage sag and temperature spikes. Liquid cooling, with its superior heat capture, handles these high-power
bursts gracefully, ensuring the full power is available exactly when the grid fails.

Making the Decision: It's About More Than Just Capex

So, is liquid cooling right for every data center? Honestly, no. For very small backup durations or where space is truly
unlimited, air-cooled might suffice. But for the vast majority of modern facilities where space, efficiency, and long-term
reliability are key drivers, the equation is tipping heavily.

The decision shouldn’t start with the battery chemistry spec sheet. It should start with a facility audit: How much space
do we really have? What is the true cost of adding cooling tonnage? What is our risk tolerance regarding safety and
longevity? When you frame it that way, the liquid-cooled container stops being a premium product and starts looking
like a precision tool designed for the specific constraints of a data center.

What's the one constraint in your next backup power project that keeps you up at night? Is it the available square
footage, the local fire marshal's latest requirement, or the total cost of ownership over a 10-year horizon?
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