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The Silent Problem in the Server Room

Hey there. Let's talk about something that keeps every data center manager up at night: backup power. We've moved
beyond just diesel gensets, haven't we? The shift to Battery Energy Storage Systems (BESS) for primary backup and
peak shaving is real. But here's the thing I've seen firsthand on site after site, from Frankfurt to Phoenix: the thermal
management conversation is often an afterthought. Everyone's focused on capacity and power ratings, but the how of
keeping those lithium-ion batteries at their happy temperature - that's where the real engineering challenge, and cost,
lies.

Why This Hurts Your Bottom Line and Uptime

This isn't just a technical nuance. A battery pack running too hot ages exponentially faster. The National Renewable
Energy Lab (NREL) has data showing that for every 10C above 25C, battery cycle life can be halved. Think about that.
Your Capex asset, degrading twice as fast because of heat. On the flip side, overcooling it with a massively complex
liquid system eats into your efficiency from day one - parasitic load from pumps and chillers can chew up 5-10% of your
system's energy, honestly. It directly hits your Levelized Cost of Energy (LCOE), the metric that really matters for ROI.
And in a tight space like a data center yard or an urban colocation facility, adding a bulky cooling plant isn't always an
option.

The Standards You Can't Ignore
Then there's safety and compliance. In the US and EU, you're looking at UL 9540 for the overall system, UL 1973 for
the batteries, and IEC 62933 series. These aren't just checkboxes; they govern how your thermal system must perform

under fault conditions. A poorly designed cooling solution can be the single point that delays your whole project's
approval.

Enter the Mobile Power Container
This is where the mobile, containerized BESS has been a game-changer, especially for data centers needing rapid
deployment or temporary capacity. It's a plug-and-play fortress for your batteries, power conversion, and controls. But

its biggest strength - mobility and simplicity - also defines the great cooling debate: air vs. liquid. Today, let's get into the
nitty-gritty of the air-cooled option.

The Air-Cooling Advantage (And Its Real Cost)

So, what's the deal with air-cooled mobile containers? Let's break it down, good and bad, like | would over a coffee.

The Benefits (They're Substantial)
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basically sophisticated, high-volume fans and ductwork. I've seen these systems run for years with nothing more
than basic filter changes. For a mission-critical backup system, that simplicity is pure gold.

¢ [ ower Upfront & Maintenance Cost: This is a big one. The capital expense (CapEXx) is noticeably lower than a
comparable liquid-cooled system. Your operational expense (OpEX) is simpler too - no coolant to monitor,
replace, or dispose of. For a CFO looking at the total cost of ownership, that's a compelling line item.

¢ Faster, Cleaner Deployment: You roll the container in, hook up power and a simple air duct/exhaust path, and
you're largely good to go. There's no filling and bleeding of liquid loops on site, which reduces installation time
and eliminates the risk of introducing contaminants into a sensitive cooling fluid.

* Inherent Safety: In the rare event of a thermal runaway cell, an air system can be designed to rapidly vent hot
gases and particulates outside the container. With liquid, there's a potential risk of spreading the problem via the
coolant loop. Our designs at Highjoule always prioritize this passive safety venting, aligning with the worst-case
scenario testing required by UL standards.

The Drawbacks (Let's Be Honest)

¢ Thermal Management Ceiling: Air is less efficient at carrying away heat than liquid. This becomes a real
constraint if you're pushing high C-rates (that's the charge/discharge speed, like 1C for a full cycle in one hour).
For sustained high-power backup events or frequent daily cycling for energy arbitrage, air cooling might struggle
to keep the core battery cells cool, leading to throttling.

¢ Size and Noise: To move enough air, you need big fans and spacious ducts. This can mean a slightly larger
footprint or less space for actual batteries inside the same container. And those fans? They're audible. In a noise-
sensitive urban environment, that might require acoustic enclosures, adding back some cost and complexity.

¢ Environmental Dependency: An air-cooled system's efficiency is tied to the ambient air temperature. If your
container is sitting on a Texas asphalt pad in August, blowing 40C air over the batteries isn't doing much
cooling. You need to oversize the system to account for the hottest days, which impacts energy density. In
contrast, a liquid system creates its own controlled climate.

A View from the Field: California Case Study




backup for a building while they upgraded their main substation - a 12-month temporary need. They chose a 2 MW/4
MWh air-cooled mobile BESS from us.

The Challenge: Tight space, strict local noise ordinances, and the need for UL 9540 certification on an accelerated
timeline. They also needed the system to perform one full discharge backup event per month for testing, plus daily peak
shaving.

Why Air-Cooling Won: Speed and simplicity. We delivered a pre-certified container. The deployment was literally a
matter of days. We used variable-speed fans with advanced acoustic shrouds to meet the noise limits. For their duty
cycle - one high-power event per month and moderate daily cycling - the thermal performance was more than
adequate. The LCOE for this temporary solution was unbeatable. The client saved on interconnection studies and
permanent infrastructure, and after 12 months, we simply disconnected it and moved it to another site. That's the
flexibility you pay for.

Making the Right Call for Your Site

So, how do you decide? It's not about one technology being "better." It's about fit.

An air-cooled mabile container is your champion for: temporary or interim power needs, moderate cycling applications
(like peak shaving a few hours a day), regions with milder climates, projects with strict CapEx constraints, and when
deployment speed is critical.

You might want to look at liquid-cooling if: you're in a very hot climate, you need maximum energy density in a fixed
space, your application involves continuous high C-rate operation (like some frequency regulation markets), or the
system is permanent and the highest possible cycle life is needed to justify the higher initial investment.

At Highjoule, we build both. Our job is to ask the right questions upfront: What's your true duty cycle? What's the
ambient temperature profile? What are the space and noise constraints? Is this a 5-year or a 25-year asset? The answers
guide us to the right thermal solution - air, liquid, or a hybrid approach - inside that robust, UL/IEC-compliant mobile
container.

The goal isn't to sell you the most expensive system. It's to deliver the most reliable and economically sensible backup
power for your specific reality. Because when the grid goes down, the only thing that matters is that your servers stay up.

What's the biggest environmental challenge at your data center site - heat, space, or something else?
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