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The Real Deal on Air-Cooled BESS Containers for Industrial Parks

Hey there. If you're reading this, you're probably knee-deep in planning an energy storage project for an industrial park
or a large commercial facility. Maybe you've been presented with a stack of technical datasheets comparing cooling
methods, and honestly, it can feel a bit abstract. I've been on-site for over two decades, from commissioning systems in
the California desert to troubleshooting in German manufacturing hubs. Let's cut through the marketing speak and talk
about what really matters when choosing between air-cooled and liquid-cooled battery energy storage system (BESS)
containers. It's not just about specs on paper; it's about total cost, long-term reliability, and frankly, getting a good
night's sleep knowing your asset is safe and performing.
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The Cooling Dilemma Every Industrial Operator Faces

Here's the core problem | see all the time. Industrial park operators need reliable, cost-effective power. You're dealing
with peak demand charges that can cripple your OpEX, you want to integrate solar from your rooftops or carports, and
grid resilience is no longer a luxuryit's a necessity. When you decide to invest in a BESS, the thermal management
systembasically, how you keep the batteries at their happy temperaturebecomes a critical, and often overlooked,
decision point.

Why does it matter so much? Let me agitate that point a bit. Batteries are like athletes. They perform best within a strict
temperature range, usually around 20-25C (68-77F). Go outside that range, and bad things happen: capacity fades
faster, the risk of thermal runaway increases, and your expected 10-15 year lifespan can shrink dramatically. The
National Renewable Energy Lab (NREL) has published data showing that improper thermal management can
accelerate battery degradation by as much as 30% in demanding applications. That's a direct hit to your project's
financials and ROI.

So, the solution isn't just “add cooling." It's about choosing the right cooling architecture that balances upfront cost,
operational efficiency (your Levelized Cost of Energy, or LCOE), maintenance complexity, and safety compliance with
local standards like UL 9540 in the US or IEC 62933 in Europe.

How Air Cooling Really Works in a BESS Container

Let's get technical for a second, but I promise to keep it simple. An air-cooled BESS container uses forced airbig,
industrial-grade fans and ductsto circulate ambient or conditioned air around the battery racks. Think of it as a
sophisticated, high-volume HVAC system built into a shipping container.
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The system pulls air from outside (or from a conditioned space within the container), pushes it through channels that
direct it over the battery cells, and exhausts the heated air. For more demanding climates or applications, we integrate
precision air conditioning units to cool the air before it hits the batteries. It's a straightforward, time-tested physics
approach.

The Upsides: Why Air Cooling is a Smart Choice for Many Parks

Based on my field experience, heres where air-cooled containers truly shine. These aren't theoretical benefits; 1've seen
this firsthand on site.

Lower Upfront Capital Expenditure (CapEx)

Honestly, this is the biggest driver. An air-cooled system has fewer complex components than a liquid-cooled oneno
chillers, coolant pumps, intricate plumbing, or liquid-to-liquid heat exchangers. That translates to a lower bill of
materials and a simpler installation process. For a project where initial budget is a primary constraint, this can make the
difference between a project getting a green light or being shelved.

Simplified Maintenance and Operational Familiarity

Industrial facility managers understand HVAC systems. The maintenance crew knows how to check filters, clean fans,
and service air conditioning units. When you deploy an air-cooled BESS, you're leveraging that existing knowledge.
There's no special training needed for handling glycol mixtures or dealing with potential coolant leaks. The
maintenance protocol is more accessible, which reduces long-term operational risks and costs.

Inherent Safety and Compliance Simplicity

From a safety engineering perspective, air is a benign coolant. There's no risk of conductive coolant leakage causing

short circuits. This inherent safety characteristic makes it easier to design systems that not only meet but exceed

stringent safety standards like UL 9540 and the upcoming UL 9540A test for fire hazards. At Highjoule, our air-cooled

container design uses this principle to build i Itiple layer. assive safe ich gives local fire marshals and
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permitting authorities a higher degree of confidence during plan review.

Proven Reliability in Moderate Climates

For a vast majority of industrial parks across the US Midwest, much of Europe, and other temperate regions, ambient
air is a perfectly viable cooling medium for a significant portion of the year. The system only needs to work hard during
heatwaves. For applications with moderate power demands (think lower C-rateswhich is just a fancy term for how fast
you charge or discharge the battery relative to its total capacity), air cooling is more than sufficient to maintain optimal
temperature ranges and ensure a long system life.

The Trade-Offs: What You Need to Be Realistic About

No technology is perfect, and being transparent about limitations is what builds trust. Here are the drawbacks you must
account for.

Lower Cooling Efficiency in Extreme Environments

This is the main trade-off. In very hot climateslike Arizona or Southern Spainor for applications that require very high,
sustained power output (high C-rate applications like frequent frequency regulation), air cooling can struggle. Cooling
with hot air is less efficient than cooling with a liquid. The system's fans and AC units have to work much harder,
consuming more of the system's own energy (parasitic load), which slightly reduces your overall round-trip efficiency.
This can have a measurable, though often small, impact on your project's LCOE over 15 years.

Larger Physical Footprint and Noise

To move a lot of air, you need big ducts and large fans. This can mean the overall container might be slightly larger, or
a greater portion of the container volume is dedicated to air plenums rather than battery racks. Also, those large fans
generate noise. While it's typically within industrial park zoning limits, it's a factor to consider if the container will be
placed near office spaces or property lines.

Case in Point: A Midwest Manufacturing Plant

Let me give you a real example from a project we did last year with Highjoule. A large automotive parts manufacturer
in Ohio wanted to slash demand charges and add backup power for critical processes. Their load profile showed sharp,
predictable peaks, but not sustained high-power discharge. The local climate has cold winters and warm, humid
summers.

We recommended and deployed a 2 MWh air-cooled BESS container. The challenges were standard industrial site
stuff: coordinating with the utility for interconnection and ensuring the concrete pad was perfectly level. The air-cooled
system's simplicity was a blessing. The local electrical contractor could understand the schematics easily, and the plant’s
maintenance team was comfortable with the cooling units from day one. Over a year of operation, the system has
performed within 98% of its expected efficiency, and the peak shaving savings have been substantial. For this site, the
higher CapEx of a liquid-cooled system simply wouldn't have paid back.

Making the Right Call for Your Site

So how do you decide? Don't just listen to a salesperson pushing one technology. It's an engineering and economic
decision. Ask yourself and your provider these questions:

¢ Climate: What are the peak summer temperatures and humidity levels at my site?

e Duty Cycle: Will my BESS be doing gentle, daily peak shaving (low-to-mid C-rate), or aggressive, rapid-cycling
grid services (high C-rate)?

* Total Cost of Ownership: Have we modeled the 15-year LCOE for both air and liquid options, factoring in
CapEXx, efficiency losses, and maintenance costs?

e Site Constraints: Do | have space for a slightly larger footprint? Is noise a sensitive issue?

erations team have the skillset to maintain a more complex liquid-cooled system, or
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would they be more confident with an air-cooled one?

The goal isn't to find the "best" technology in a vacuum, but the right-fit technology for your specific site, economics,
and operational philosophy. Sometimes, the elegant, simpler, more cost-effective solution is the one that gets deployed
on time, on budget, and operates without fuss for decades. That's the kind of solution we're committed to providing at
Highjoule, whether it's an air-cooled, liquid-cooled, or hybrid system tailored to your park's unique heartbeat.

What's the biggest thermal management challenge you're wrestling with on your current project plan?
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