Liguid-Cooled BESS for Data Centers: Solving Backup Power & Thermal
Challenges
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The Quiet Revolution: Why Liquid-Cooled BESS is the Smart Choice for
Data Center Backup Power

Honestly, if I had a dollar for every time a data center manager told me their backup power strategy kept them up at
night, I'd probably be retired on a beach somewhere. The pressure is immense. You're not just keeping servers onling;
you're safeguarding global data flows, financial transactions, and critical infrastructure. For years, the diesel generator
has been the undisputed king of backup. But let's have a coffee-chat about what's really changing the game: advanced,
liquid-cooled Battery Energy Storage Systems (BESS) integrated with on-site solar. I've seen this shift firsthand, from
projects in California's Silicon Valley to hyperscale facilities in Frankfurt. The old ways are getting a much-needed, and
frankly, smarter upgrade.
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The Real Problem: It's Not Just About Runtime

When we talk backup for data centers, the conversation usually starts and ends with "how many hours?" But that's just
the surface. The core challenges | consistently see in the field, especially with integrating high-density renewable backup,
are more nuanced:

¢ Thermal Runaway Anxiety: Packing massive amounts of energy into a server hall or adjacent yard introduces
real thermal risks. Air-cooled systems can struggle with hotspot management, especially during high C-rate
discharge events like a sudden grid failure.

* Space at a Premium: Every square foot in or around a data center is incredibly valuable. Traditional systems
that need vast aisles for air circulation simply don't make economic sense.

¢ Lifetime vs. Duty Cycle: A backup battery might only cycle deeply a handful of times a year, but it must sit at a
high state-of-charge, ready to go. This storage condition is brutal on battery chemistry if temperature isn't
meticulously controlled, leading to accelerated degradation. You're paying for capacity you're slowly losing.

¢ Standards Maze: Navigating UL 9540, UL 1973, IEC 62619, and local fire codes can be a project in itself. A
system designed from the ground up for these standards isn't a luxury; it's a prerequisite.

Why It Hurts: The Hidden Costs of Compromise

Let's agitate that a bit. Choosing an ill-fitting BESS isn't just a technical misstep; it's a financial and operational drain.
The National Renewable Energy Lab (NREL) consistently highlights that balance-of-system costs and operational
lifetime are the key levers for reducing the Levelized Cost of Storage (LCOS). An air-cooled system in a dense, high-
value application often sees:

¢ Higher LCOS: Due to faster degradation, you're replacing modules or the entire system sooner. The upfront
savings evaporate over a 10-year horizon.

¢ Operational Inefficiency: The HVAC load to cool a server room fighting against battery waste heat can be
significant. It's a parasitic load that undermines your PUE.

. Deployment Headaches I've been on sites where we had to rede5|gn entire ut|I|ty rooms because the thermal
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headaches.

The Liquid-Cooled Advantage: Precision Where It Matters

So, what's the solution we're seeing gain traction with forward-thinking operators? It's the move to purpose-built, liquid-
cooled photovoltaic storage systems. This isn't a minor tweak; it's a fundamental rethinking of thermal management.
Think of it as moving from a room fan to a precision, direct-to-chip cooling system for your most critical servers.

The core idea is elegant: a dielectric coolant circulates directly past or through each battery module, absorbing heat
with incredible efficiency. Why does this matter for your data center?

¢ Unmatched Thermal Uniformity: You eliminate hotspots. Every cell in the rack stays within a tight, optimal
temperature band, whether it's 110F outside or during a full 1C+ emergency discharge. This is the single biggest
factor in extending cycle and calendar life.

¢ Density & Flexibility: By removing the need for massive air plenums, you can pack more energy into a smaller
footprint. We're talking about a 40-50% reduction in space for the same energy capacity. This also means more
flexible sitingit can go places an air-cooled unit simply couldn't.

* Inherent Safety & Compliance: A well-designed liquid-cooled system is a quieter neighbor from a safety
standpoint. The coolant itself can be non-conductive and non-flammable, and the sealed thermal management
path acts as an additional barrier. From day one, it's engineered to meet the rigorous testing protocols of UL
9540 for system safety and UL 1973 for battery standards, which is non-negotiable for our projects in North
America and is aligned with IEC 62619 for global deployments.

Making It Real: A Glimpse from the Field

Let me give you a non-proprietary example from a colocation facility in Phoenix, Arizona. Their challenge was classic:
they wanted to leverage their massive rooftop solar array for more than just offsetting daytime load. They wanted it to
be the first line of backup defense, with generators as a final fallback. The problem? The only available space was a

tight, shaded eq mperatuqrqes regularly hit 115F.
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An air-cooled BESS would have been fighting a losing battle against that heat, requiring a massive and expensive
external HVAC unit. Instead, they opted for a liquid-cooled system. The closed-loop cooling handled the extreme
ambient temps effortlessly, keeping the batteries at a steady 25C (77F). The footprint was small enough to fit the
constrained space. Now, during a grid event, the solar + BESS combination provides seamless critical load support for
hours, significantly reducing generator starts, fuel costs, and emissions. The project passed local fire marshal inspection
smoothly because the system's UL 9540 certification and integrated thermal management spoke for itself.

Beyond the Battery: The System-Level Mindset

Here's my expert insight, born from two decades of getting my boots dirty on site: the magic isn't just in the battery cell
or the coolant. It's in the system-level integration and controls. When we at Highjoule Technologies design a solution
like this, we're thinking about:

¢ C-Rate Intelligence: The system knows when to deliver aggressive, high-power backup (high C-rate) and when
to sip energy for solar smoothing. The liquid cooling ensures that high C-rate demand doesn't come at the cost
of battery health.

* | COS Optimization: Our focus is on the total cost over 15-20 years. Superior thermal management directly
translates to slower degradation, which means a lower LCOS. It's a smarter capital allocation.

* Grid Services Ready: This isn't just a backup asset. When the grid is healthy, a system like this can participate in
demand charge management or frequency regulation programs, creating a revenue stream or further reducing
operational costs. The precision of liquid cooling makes this multi-use case operation more reliable and
sustainable.

The transition to renewable-resilient data centers isn't coming; it's here. The question is whether your backup power
strategy is still relying on last decade's thermal management approach. If you're evaluating how to integrate solar,
increase resilience, and future-proof your facility's energy assets, the right conversation starts with understanding the
core technology that makes it all viable, safe, and economical in the long run.

What's the one thermal or space constraint in your current backup plan that you wish you could solve?
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