Optimizing Air-cooled PV Storage for EV Charging: A Practical Guide
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Optimizing Your Air-cooled Photovoltaic Storage System for EV
Charging Stations

Hey there. Let's be honest C if you're looking into pairing solar storage with EV charging, you're probably wrestling
with some real, on-the-ground headaches. I've been on site for more deployments than | can count, from California
shopping centers to German industrial parks, and the conversation almost always starts the same way. Everyone wants
that sweet spot: reliable, fast EV charging powered by the sun, without breaking the bank or the system itself. Today, |
want to cut through the noise and talk practically about optimizing the workhorse of this setup C the air-cooled battery
energy storage system (BESS).
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The Real Problem: It's Not Just About Capacity

The common pitfall | see? Operators sizing their storage purely on kilowatt-hour (kWh) capacity for their EV chargers.
They think, "I have ten 150kW DC fast chargers, so | need a 1.5 MWh battery." It sounds logical, but it misses the
critical dynamics. EV charging is incredibly "spiky." You might have periods of complete idle time, then suddenly five
vehicles plug in simultaneously, demanding massive power surges. This pattern doesn't just stress capacity; it punishes
the battery's ability to deliver and accept power rapidly C its C-rate. An undersized or poorly configured air-cooled
system trying to meet these demands will suffer. Efficiency drops, degradation accelerates, and honestly, the promised
return on investment evaporates.

The Thermal Challenge: Why Heat is Your Biggest Enemy

This is where I've seen projects go sideways. Air-cooled systems rely on ambient air and fans to manage temperature.
During those high C-rate events C multiple fast chargers firing at once C heat generation inside the battery racks can
spike. According to the National Renewable Energy Lab (NREL), poor thermal management can increase battery
degradation rates by a factor of two or more. If your system's airflow design is suboptimal, or if it's installed in a sun-
baked corner with poor ventilation, you're essentially baking your most valuable asset. The result? Reduced lifespan,
safety concerns, and the dreaded “thermal throttling,” where the system deliberately slows down charging to protect
itself C exactly when your customers need speed the most.
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https://www.nrel.gov

The Optimization Framework: Beyond the Spec Sheet

So, how do we optimize? It's a holistic view. At Highjoule, when we talk about optimization for EV charging, we focus
on three interlocked pillars: Thermal Design, Electrical Integration, and Intelligent Control.

1. Smart Thermal & Spatial Design

Forget just placing the container. We analyze site-specific ambient conditions. In Arizona, that means different
intake/ventilation strategies than in Washington. We specify systems with advanced internal ducting to eliminate hot
spots C a simple design feature many overlook. Ensuring proper clearance and maybe even simple shade structures can
dramatically reduce the cooling load. It's about giving the air-cooling system a fighting chance.

2. C-Rate and Electrical Harmony

We match the battery's continuous and peak C-rate not just to the charger's power, but to the profile of the site. A
highway station needs a different profile than a workplace charger. We also deeply look at the power conversion system
(PCS) integration. A seamless handshake between the BESS, the solar inverters, and the EV charging piles minimizes
conversion losses C every percentage point saved here directly improves your Levelized Cost of Energy (LCOE), the
true metric of your project's economic health.

3. The Brain: Advanced Energy Management System (EMS)

This is the secret sauce. A sophisticated EMS does more than prevent overload. It uses forecasting (solar generation,
charging demand) to pre-cool the battery before a known surge. It can strategically cycle between battery cells or racks
to balance thermal load. It's the difference between a reactive system and a proactive one. Our systems, for instance, are
built to comply with the latest UL 9540 and IEC 62933 standards from the ground up, which isn't just a sticker C it's a
design philosophy that prioritizes predictable, safe operation under these dynamic conditions.

—————— S T il e e



Let me give you a real example. We worked with a chain in Southern California adding 4-bay DC fast charging. Their
initial, off-the-shelf air-cooled BESS was constantly throttling power on summer afternoons, leading to customer
complaints. The challenge was spatial constraint and high ambient heat.

Our optimization involved:

¢ Retrofitting enhanced, directional airflow fans within the existing container footprint.

* Re-programming the EMS to initiate aggressive cooling cycles 30 minutes prior to predicted peak arrival times
(using historical traffic data).

¢ Installing a simple, reflective sun shield on the container's roof to reduce radiant heat gain.

The result? A 40% reduction in peak operating temperature, the elimination of throttling events, and an estimated 15%
improvement in projected battery life. The client got the reliable charging speed they promised, and the math on their
investment got a lot healthier. This is the kind of practical tweak that comes from field experience, not just a manual.

Key Takeaways for Your Project

If you take anything from our coffee chat, let it be this: Optimizing an air-cooled system for EV charging is an
engineering discipline, not a product purchase. Demand clarity on the thermal design for your specific site. Scrutinize
how the EMS is programmed for real-world load spikes, not just lab conditions. And never, ever compromise on the
safety standards C UL and IEC aren’t red tape; they're the collective wisdom of the industry to keep your project safe
and insurable.

The potential is massive. A well-optimized system turns a cost center into a resilient, profitable asset. What's the one
thermal or power challenge you're seeing at your sites right now?
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