Environmental Impact of Liquid-cooled Mobile Power Containers for
Industrial Parks
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The Real Environmental Footprint of Your Industrial Park's Power: A
Look at Liquid-Cooled Mobile Containers

Honestly, when I'm on site with clients in places like California or North Rhine-Westphalia, the conversation about
Battery Energy Storage Systems (BESS) for industrial parks has shifted. It's no longer just about "do we need storage?"
It's now, "what's the real total cost and environmental impact of the system we're putting in?"* And more often than not,
the answer hinges on one critical, often overlooked factor: thermal management. Let's talk about what that means for
the new generation of liquid-cooled mobile power containers.
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The Hidden Problem: More Than Just Air Conditioning Bills

The common industry phenomenon in Europe and the US is a push for higher density. We're cramming more energy
(kwh) into the same footprint to save on space and balance-of-system costs. That's great. But here's what I've seen
firsthand: many traditional air-cooled containers for industrial parks are struggling to keep up. They rely on massive,
power-hungry HVAC systems that cycle on and off, creating hot spots and uneven cell temperatures. According to a
NREL analysis, thermal management can account for up to 20-30% of a BESS's auxiliary load. That's energy used just
to keep the system alive, not to power your factory.

The Agitation: It's a Cost, Safety, and Longevity Triple-Threat
Let's agitate that a bit. Why should you, as a decision-maker, care about a cooling system?

* Operational Cost & Carbon: That 30% auxiliary load? It's pure overhead. It increases your Levelized Cost of
Storage (LCOS) and, if your grid mix isn‘t 100% green, it indirectly adds to your carbon footprint. You're
literally burning money and emissions to cool your "green" investment.

* Safety & Degradation: Uneven temperatures are a battery's worst enemy. Hot spots accelerate degradation,
leading to faster capacity fade. Worse, they increase the risk of thermal runaway. Meeting standards like UL
9540 and IEC 62933 isn't just a checkbox; it's about designing out these risks from the start, and thermal
management is core to that.

¢ Performance Uncertainty: An overheated battery can't deliver its full power (C-rate) when you need it
mostduring a demand charge peak or a grid outage. Your "4-hour system" might only deliver 2.5 hours of
reliable power on a hot Texas afternoon.

The Liquid-Cooled Solution: Precision, Not Just Power

This is where modern liquid-cooled mobile containers change the game. The solution isn't just about swapping air for
liquid; it's about moving from blunt-force cooling to precision thermal control. Think of it as moving from cooling a
room to cooling each individual battery cell directly. Systems like the ones we engineer at Highjoule use a dielectric
coolant in a closed-loop system that contacts the cells or modules directly.
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The immediate environmental and operational impacts are tangible:

¢ Radically Lower Auxiliary Load: We've seen auxiliary power consumption for cooling drop to under 10% in our
field deployments. That's a direct cut to your operating expenses and indirect emissions.

¢ Uniform Temperature = Longer Life: Keeping every cell within a tight, optimal temperature band (say, 2C)
extends cycle life significantly. This directly improves your LCOE by stretching the asset's revenue-generating
life. It's the most sustainable thing you can do: get more usable years from the same raw materials.

* Inherently Safer Design: A well-designed liquid system acts as a thermal buffer, slowing the propagation of heat
if a single cell fails. This is a critical layer of safety that aligns with the failure containment philosophy in UL and
IEC standards.

A Real-World Case: The California Logistics Hub

Let me give you a non-salesy example from a project | consulted on. A large logistics park in California's Central Valley
needed a mobile BESS for peak shaving and backup power. Their site regularly hits 45C (113F) in summer. An air-
cooled proposal required oversized chillers and predicted a 15-year lifespan with significant degradation.

The implemented liquid-cooled mobile container solution, built to UL 9540A test-informed design, had a different
outcome. The cooling system's energy use was 65% lower than the air-cooled benchmark. More importantly, after two
full years of operation, the capacity fade is tracking at less than half the initial projection. The park manager's quote to
me last visit was telling: "The power bill savings are clear, but | sleep better knowing the temperature alarms are rock-
steady, not jumping around with the weather."

Expert Insight: Why C-Rate and Thermal Management Are Inseparable

Here's a bit of insider, practical insight. When we talk about a battery's C-rate (like 1C, 0.5C), that's its discharge power
capability. A 1LMWh system with a 1C rate can discharge 1IMW. But that rating is conditional on temperature. An air-
cooled system might only sustain that 1C rate for 30 minutes before cells overheat and the system derates itself to
protect from damage. A qu id-cooled system, with its superior heat removal, can often s‘listain that peak rate for the full
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duration.

For an industrial park, this means reliability during critical peak events. You're not just buying a container with a
nameplate capacity; you're buying its guaranteed performance under your specific site conditions. That's where our
deployment experience matterswe model your local climate data into the thermal design from day one.

Thinking Beyond the Container: The Full Lifecycle View

The true environmental impact story doesn't end at deployment. A liquid-cooled system's efficiency and longevity
contribute to a better lifecycle footprint. You're using less grid energy for cooling, and the system lasts longer, delaying
the recycling phase. Furthermore, the mobile aspect means the entire unit can be decommissioned, refurbished, and
redeployed elsewhere with minimal site impactno permanent concrete pads or complex HVAC infrastructure left
behind.

At Highjoule, designing for this full lifecyclefrom compliance with US and EU standards to end-of-life logisticsis baked
into our process. It's not an afterthought. The goal is to deliver a mobile power asset that is not just a financial tool, but
a resilient, low-impact piece of infrastructure for your industrial park.

So, the next time you evaluate a BESS proposal, look past the upfront cost per kWh. Ask about the cooling system's
power draw. Ask for temperature uniformity data and the derating schedule at high ambient temps. The answers will
tell you everything about the system's real environmental and economic impact over the next decade. What's the one
thermal management challenge you're seeing at your facilities right now?
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