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The Silent Problem in Our Server Rooms

Let's be honest. When we talk about data center sustainability, the conversation usually starts and ends with Power
Usage Effectiveness (PUE) and sourcing renewable energy for the primary load. That's crucial, sure. But there's a
massive, often overlooked piece of the puzzle sitting in the back-up power yard: the diesel generator bank. For years, the
environmental impact assessment of backup systems has been?- well, simplistic. It's treated as an emergency-only asset,
so its footprint gets a pass. But in today's world of extreme weather events and grid instability, those "backup" systems
are seeing more runtime than ever. I've been on site for "grid support" tests where the diesels ran for hours, not minutes.
The smell of diesel isn't just a nuisance; it's a tangible sign of a carbon and NOx problem we've been quietly accepting.

Why This Hurts More Than Just Your ESG Report

This isn't just about ticking a box for an annual report. The financial and operational aggravation is real. First, there's
the fuel cost volatility C a headache every facilities manager knows. Second, and this is critical for compliance, local
emissions regulations in places like California or the EU are getting stricter. I've seen projects get delayed because the
air quality permit for the generator set became a major hurdle. Third, there's the noise and thermal pollution. Those
generators put out a huge amount of waste heat, which ironically, increases the cooling load for the very data hall
they're protecting. It's an inefficient cycle. According to the International Energy Agency (IEA), data centers are
responsible for about 1% of global electricity-related GHG emissions, and backup power is a growing contributor to
that slice.

https://www.iea.org/


  

A Cleaner Path Forward: The Hybrid Approach

So, what's the solution? Simply replacing diesel isn't feasible yet C its energy density and reliability are unmatched for
true black-start scenarios. The answer is hybridization. By integrating a Battery Energy Storage System (BESS) with
your existing solar PV (if you have it) and diesel generators, you create an intelligent backup layer. The BESS becomes
the "first responder" for most short-duration outages and grid sags. The diesel generator's role shifts from being the
primary backup to a strategic, long-duration reserve. This immediately slashes runtime, fuel consumption, and
emissions. Honestly, the most immediate environmental win isn't just cleaner air; it's the dramatic reduction in fuel
truck deliveries and on-site fuel storage risks.

The Liquid Cooling Advantage: It's Not Just About Temperature

Now, not all BESS are created equal for this duty. This is where the Environmental Impact of a Liquid-cooled Hybrid
Solar-Diesel System truly diverges from air-cooled alternatives. In a dense data center backup yard, space is premium.
Liquid cooling allows for a much higher energy density C we're talking about packing more kWh into a smaller
footprint. But the bigger impact is on efficiency and lifespan.

Thermal management is the heart of battery longevity and safety. Air-cooled systems can struggle with hot spots,
especially in confined spaces or hot climates. Uneven cell temperatures force the system to derate its power (its C-rate) to
protect itself. A liquid-cooled system, like the ones we design at Highjoule with direct cooling to the cell level, maintains
a remarkably even temperature. This means the battery can deliver its full rated power (a high, stable C-rate) when you
need it most, and it degrades slower. A slower degradation rate directly translates to a lower Levelized Cost of Storage
(LCOS) and, crucially, less environmental waste from battery replacement over the system's 15-20 year life.

A Case in Point: A 20MW Facility in Frankfurt

Let me give you a real example from a project we completed last year. A colocation provider in Frankfurt had a 20MW
data center with a 4MW solar carport and a massive diesel backup farm. Their challenge was twofold: reduce Scope 1
emissions to meet local German regulations and increase backup resilience for IT load growth without adding more



generators.

We deployed a 2MW/4MWh liquid-cooled BESS, tightly integrated with their existing solar and generator controls.
The system was built to the latest IEC 62933 and UL 9540 standards, which was non-negotiable for their insurers. The
BESS now handles all frequency regulation drops and short grid interruptions. The generators only initiate if the BESS
is depleted below a certain threshold. In the first year of operation, they reduced diesel runtime by over 70%. That's a
massive cut in fuel costs and carbon emissions. Furthermore, the solar energy, which was previously just offsetting
daytime grid load, now also charges the BESS, creating a true microgrid for backup. The liquid cooling was key because
the BESS had to fit into a tight, existing utility yard with limited airflow.

  

Looking Beyond Emissions: Total System Impact

When we assess environmental impact, we have to think holistically. A liquid-cooled hybrid system impacts more than
the air.

Land & Resource Use: Higher density means less land or concrete pad required. The system's longer life means
fewer raw materials consumed per MWh delivered over its lifetime.
Water Use: This is a common misconception. Our closed-loop liquid cooling systems use a dielectric fluid, not
water. There's zero water consumption for cooling, which is a critical advantage in drought-prone areas like
California or Texas.
Safety & Toxicity: A well-managed thermal system minimizes the risk of thermal runaway. Combined with UL-
certified safety designs that include comprehensive gas detection and suppression, the risk of a fire-related
environmental incident is drastically reduced compared to a poorly managed system.

Making the Shift: What You Should Really Look For

If you're considering this path, my on-site advice is to look beyond the spec sheet. The integration intelligence C the
software that decides when to dispatch battery vs. solar vs. diesel C is what makes the environmental and economic
benefits real. You need a provider that understands the control sequences and safety interlocks required by IEEE 1547



and UL standards for grid interconnection.

At Highjoule, our focus is on designing systems that optimize for the lowest LCOS and the cleanest operation, without
compromising on the rock-solid reliability data centers demand. That means using liquid cooling not as a buzzword, but
as an engineered solution for stability and density. It means pre-integrating controls for major generator brands and
ensuring our containerized solutions meet local fire and building codes from North America to Europe.

The question isn't really if hybrid systems are the future for data center backup - they are. The question is, how much
value, both environmental and financial, are you leaving on the table by not evaluating the cooling technology at the
heart of your BESS? What would a 50-80% reduction in your backup diesel emissions do for your next stakeholder
report?
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