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The EV Power Dilemma: More Than Just a Plug

Honestly, when most people think about EV charging stations, they picture the sleek charger itself. But behind that plug
is the real challenge: providing massive, reliable power without bankrupting the site owner on demand charges or
overloading the local grid. I've been on-site for enough "grid upgrade requirement"” meetings to see the sticker shock.
The National Renewable Energy Lab (NREL) points out that uncontrolled EV charging can increase peak demand by a
significant margin, pushing infrastructure to its limits. That's where Battery Energy Storage Systems (BESS) come in as
an absolute game-changer, smoothing out that power demand and cutting costs. But here's the Kicker C not all BESS
are created equal, and one of the most critical, yet overlooked, choices you'll make is the thermal management system:
air-cooling versus liquid-cooling.

The Cooling Crossroads: A Hidden Make-or-Break Decision

Let's agitate that pain point a bit. You're investing in a BESS to save money and ensure reliability. The last thing you
need is a system that's expensive to maintain, complex to install, or introduces new risks. Liquid-cooled systems are
fantastic for ultra-high power density applications, like some utility-scale installations where squeezing every kW into the
smallest footprint is paramount. But for many commercial and industrial EV charging scenarios C think fleet depots,
public fast-charging hubs, or retail centers C the complexity and cost can be overkill.

I've seen this firsthand: the specialized coolant, the potential for leaks, the more intricate piping, and the generally
higher maintenance skill level required. If a pump fails in a remote location, you're looking at downtime. And in the EV
charging business, downtime is lost revenue and frustrated customers. The initial CAPEX difference is real, but the
operational simplicity over a 10-15 year lifespan is where the real story unfolds.

The Core of the Matter: Thermal Management & C-Rate

This all ties back to C-rate C essentially, how fast you charge or discharge the battery. A 1C rate means fully charging
or discharging in one hour. High-power EV charging might demand bursts of 1C or even 2C. Thermal management's
job is to keep the battery cells within their happy temperature zone during these bursts. Liquid cooling is incredibly
efficient at this, but modern air-cooled systems with advanced, intelligent ducting and fan control are more than capable
of handling the duty cycles typical of most EV charging stations, which see peaks and valleys, not constant 2C discharge
for hours on end.

Why Air-Cooling Makes Sense for Many EV Charging Scenarios

So, let's talk solution. The modern air-cooled energy storage container presents a compelling, robust alternative. Here's
why it's often the smarter fit:

* Lower Total Cost of Ownershlp (TCO): Simpler design means lower upfront capital expenditure (CAPEX) and
Iower maintenance costs. Vi arts no coolant tomonltor or nﬂ;c,lfs' When we at Hnghjoule calculate

—————— S T il e e


https://www.nrel.gov/news/program/2022/ev-charging-grid-upgrades.html

the Levelized Cost of Storage (LCOS) C the all-in lifetime cost per kwWh C for our clients, the air-cooled solution
often comes out ahead for these distributed applications.

¢ Inherent Safety & Simplicity: Air is non-conductive and non-flammable. A well-designed air-cooled container
uses passive safety as a first principle. We design our systems to UL 9540 and IEC 62933 standards, with
compartmentalization and advanced air flow that prevents thermal runaway propagation. Honestly, it's a more
straightforward, defensible safety architecture that fire marshals and site safety officers readily understand.

¢ Easier Deployment & Scalability: It's a containerized, plug-and-play unit. No complex liquid cooling loops to
install on-site. Need more capacity? Add another container. This modularity is perfect for a growing EV
charging operation.

* Proven Reliability in Varied Climates: With smart climate control inside the container C managing both
temperature and humidity C these systems are deployed from the deserts of Arizona to the cold winters of
Germany. The technology is mature and battle-tested.

A Real-World Test: Fleet Depot in Southern California

Let me give you a concrete example. We worked with a logistics company operating a 50-vehicle electric depot in
Southern California. Their challenge was classic: they needed to charge all vehicles overnight within a 4-6 hour window
without triggering a massive peak demand charge from the utility. A liquid-cooled BESS was quoted initially.

We proposed a Highjoule air-cooled BESS solution instead. The key was right-sizing the system for their actual duty
cycle and using our predictive software to manage the charge/discharge cycles to keep the battery within a comfortable
thermal range. The deployment was faster C it was literally dropped, connected, and commissioned. Two years in, the
operational reports show they've cut their peak demand charges by over 40%, and the maintenance has consisted of
basic filter checks and fan inspections, something their own facility staff can handle. The simplicity delivered the ROI
they needed.
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have to live with it. An air-cooled BESS is operationally transparent. Site managers get it. Technicians aren't afraid of it.
That peace of mind has tangible value. It also aligns perfectly with the broader industry push towards standardization
and safety. When you're dealing with UL and IEC standards C which are non-negotiable in the US and EU markets C
the certification path for a well-engineered air system is clear and robust.

It's not that liquid cooling is "bad." It's a superb technology for the right, high-stress application. But for a huge swath of
the EV charging infrastructure being built today, the air-cooled container is the workhorse. It delivers the performance
needed, optimizes the lifetime cost (the LCOE/LCOQOS), and minimizes operational headaches.

Making the Right Call for Your Project

So, how do you decide? Ask these questions: What is your actual peak power draw and duration (your true C-rate
demand)? What are the local climate extremes? What is the technical capability of your on-site or local maintenance
team? What is the total budget, not just for purchase but for 15 years of operation?

The choice between air and liquid cooling isn't just a technical box to tick; it's a foundational business decision that
impacts your project's financials and operational resilience for years. At Highjoule, we've built both types because
context is everything. Our job is to cut through the hype and help you match the right thermal solution to your specific
charging profile, site conditions, and business goals. Maybe the best way to start is by looking at the duty cycle data from
your busiest charger C what does that power demand curve really look like?
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