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Beyond the Backup: Rethinking Data Center Power with the Planet in
Mind

Hey there. Let's grab a virtual coffee. I've been on-site at data centers from Silicon Valley to Frankfurt, and honestly,
there's a conversation happening in every boardroom that wasn't there a decade ago. It's not just about uptime
anymore; it's about the footprint. The environmental footprint of keeping the cloud online, especially when the grid
goes down. Today, I want to talk about a shift I'm seeing firsthand: how the environmental impact of a liquid-cooled,
pre-integrated PV container is quietly changing the game for data center backup power.

Table of Contents

The Hidden Cost of "Always-On"
The Thermal Runaway Problem (It's Not Just Safety)
The All-in-One Container: More Than Just Convenience
Why Liquid Cooling is the Silent Hero for Sustainability
A Glimpse from the Field: A Project in Northern Germany
Making the Sustainable Choice: What to Look For

The Hidden Cost of "Always-On"

We all know data centers are power-hungry. But the backup power system? That's often the forgotten energy guzzler.
Traditional diesel gensets are the default for a reasonthey're reliable. But when you run them, even just for testing, the
emissions and fuel consumption are staggering. The other "green" option has been large, air-cooled battery rooms. I've
walked through them. They need massive space, intense HVAC to combat the heat they generate, and that HVAC
itself eats up 20-30% of the facility's energy budget. You're basically using clean energy to cool down your backup for
clean energy. It's a cycle that never made much sense to me on-site.

The Thermal Runaway Problem (It's Not Just Safety)

Let's talk heat. In battery systems, thermal management isn't just an engineering box to tick; it's the heart of longevity
and, yes, environmental impact. High temperatures accelerate degradation. A battery that degrades twice as fast needs
to be replaced twice as often. That means more manufacturing, more mining, more shipping, more waste. The National
Renewable Energy Lab (NREL) has shown that improper thermal management can slash a battery's cycle life by half or
more. So when we talk about sustainability, we're also talking about maximizing the useful life of every single cell we
install. It's resource efficiency 101.

The All-in-One Container: More Than Just Convenience

This is where the pre-integrated container changes the math. Think of it as a backup power plant on a skid. All the
componentsbattery racks, inverters, transformers, safety systemsare factory-assembled and tested. At Highjoule, our
containers roll off the line with full UL 9540 and IEC 62933 certification. This isn't just about faster deployment (which
it is). It's about precision. In a controlled factory, we can implement a thermal management system that's optimized as a
single unit, not pieced together on a chaotic construction site. The efficiency gains from that integration are massive and
directly translate to lower energy waste over the system's life.

https://www.nrel.gov
https://www.nrel.gov


  

Why Liquid Cooling is the Silent Hero for Sustainability

Now, let's get into the liquid. Air cooling has limits. To pack more power into a smaller footprintwhat we call energy
densityyou generate more heat in a tighter space. Liquid cooling, like what we use, is 3-4 times more efficient at pulling
heat away from the cells. Honestly, the difference on-site is night and day. The containers run silent and cool.

What does this mean for the environment?

Lower LCOE (Levelized Cost of Storage): This is a key metric. Longer battery life + less auxiliary power for
cooling = a significantly lower cost per megawatt-hour over the system's life. A sustainable choice has to be an
economical one, or it won't scale.
Higher C-rate Capability: Simply put, the battery can charge and discharge faster without overheating. This
means a data center can absorb more solar PV during peak sun and discharge it more effectively during an
outage or peak grid demand, maximizing the use of renewables.
Reduced Water & Land Use: Compared to the massive chillers and ductwork of air-cooled systems, our closed-
loop liquid system is incredibly compact and doesn't consume water. In drought-prone areas like California or
Spain, that's a major win.

A Glimpse from the Field: A Project in Northern Germany

I remember a project for a cloud provider in Schleswig-Holstein. Their goal was to have a 99.99% renewable-powered
data center, but the backup was their dilemma. They needed a solution that aligned with their green mandate. We
deployed a liquid-cooled, pre-integrated container tied to their on-site solar farm.

The challenge wasn't just backup; it was smart backup. The system now does peak shaving daily, stabilizing their load
on the local grid. During a grid disturbance last winter, it seamlessly took over. But here's the kicker: because the liquid
cooling keeps the cells at an ideal 25C 3C, the performance degradation after the first year was less than half of what
their older air-cooled systems experienced. The facility manager told me they're projecting a 40% longer system life.
That's raw materials and carbon from manufacturing that they won't need for years longer.



Making the Sustainable Choice: What to Look For

So, if you're evaluating backup power, look beyond the upfront price tag. Ask about the thermal system. Request the
projected LCOE based on your local climate and duty cycle. Demand certifications like UL 9540A for fire safetyit's a
non-negotiable for responsible deployment. At Highjoule, we build that in from day one, and our local teams in the US
and EU ensure the system is permitted and supported under your local codes.

The right backup power shouldn't force you to choose between reliability and your sustainability goals. With today's
technology, you can have both. The question is, is your current vendor thinking about the total lifecycle impact, or just
the installation date?

Author: John Tian

5+ years agricultural energy storage engineer / Highjoule CTO

URL: https://gusroomebrokers.co.za/articles/environmental-impact-of-liquid-cooled-pre-integrated-pv-container-for-data-center-
backup-power

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

