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The Real Environmental Win: Why 1IMWh Liquid-Cooled Solar Storage
Is Changing Farm Irrigation

Honestly, when I'm on site at a farm in California’s Central Valley or talking to an agribusiness manager in Germany,
the conversation about solar storage isn't just about kilowatt-hours. It's about resilience, predictability, and honestlythe
long-term environmental footprint of the solution itself. We've all seen the push for solar-powered irrigation. But the
missing piece, the one that truly moves the needle from a green gesture to a sustainable business model, is the right kind
of energy storage. Let's talk about the environmental impact of deploying a 1IMWh liquid-cooled battery energy storage
system (BESS,) specifically for agricultural irrigation. It's more nuanced, and frankly more impactful, than you might
think.
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The Hidden Environmental Cost of Getting Storage Wrong

The problem I see too often is a narrow focus on upfront cost. A farm invests in a large solar array to power its center-
pivot irrigation, then pairs it with the cheapest storage option availableoften air-cooled systems sized without
considering the brutal, dusty reality of farm operation. Here's where the environmental impact story gets complicated.

An air-cooled BESS in a 100F (38C) field has to work incredibly hard just to keep itself from overheating. Its fans are
screaming, pulling in dust, pollen, and agricultural chemicals. This isn't just a maintenance headache; it's an energy
penalty. I've seen systems where 15-20% of the stored solar energy is used just to run the thermal management system.
That's energy that could have been pumping water. According to the National Renewable Energy Lab (NREL),
improper thermal management can accelerate battery degradation by up to 200% in high-ambient conditions. What's
the environmental impact of replacing a battery bank twice as often? It's massive, considering the embedded carbon in
manufacturing and the recycling challenge.

The aggravation is real: you bought a solar storage system to be greener and more independent, but its own inefficiency
and short lifespan create a hidden cycle of waste and higher lifetime carbon emissions.

Why Liquid-Cooling Isn't Just a Tech Spec, It's an Efficiency Game-Changer

This is where the LMWh liquid-cooled system steps in as a fundamentally different solution. Think of it not as a more
expensive battery, but as a precision climate-control system for your energy. The liquid coolant circulates directly
around the battery cells, keeping them within a 2C range of their ideal temperature. No fans, no dust intake.

The direct environmental benefits are clear:

¢ Radically Lower Parasitic Load: The pumps and quiet heat exchangers use up to 90% less energy for cooling
than fan arrays. That means more of your harvested solar kWh go directly to pumping water.
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major win for Life-Cycle Assessment (LCA).

¢ Higher C-Rate, Smoother Operation: "C-rate" simply means how fast you can charge or discharge the battery.
A liquid-cooled system can safely handle higher C-rates because it manages the heat from rapid charging (when
the sun is peak) and discharging (when all pumps kick on) so effectively. This means you can size the system
optimally, knowing it can deliver the burst of power needed for all your pumps without stressing itself.

Case in Point: A 1.2MWh System in Nebraska

Let me give you a real example from our deployment for a corn and soybean operation in Nebraska. Their challenge
was peak demand charges from the grid during irrigation season and a desire to use their on-site solar past sundown.

We deployed a 1.2MWh Highjoule liquid-cooled containerized BESS, UL 9540 and IEC 62933 certified. The
container is sealed. During the dusty harvest season, you can literally see the layer of dust on the outside, but inside, the
battery racks are spotless and cool. The system's precision cooling allows it to consistently deliver a 1C discharge rate for
two hours straight to power their 500kW irrigation load at night.

The owner's feedback wasn't about the tech specsit was operational: "The power curve is just smooth. No more
worrying about the system derating on the hottest days when we need it most." That reliability translates directly to
environmental efficiency: predictable water output, no fallback to diesel generators, and a system built to last through
decades of farming cycles.

Looking Beyond the Battery: System-Level Sustainability
The true environmental impact is measured at the system level, what we call Levelized Cost of Storage (LCOS) the total
lifetime cost per usable kWh. A cheaper, less efficient system has a higher LCOS and a heavier carbon footprint per

kWh delivered over its life.

Our approach at Highjoule is to engineer for the lowest LCOS from the start. This means:
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and environmental hazard. Our designs are tested to the most rigorous standards, which isn't just about
compliance; it's about ensuring the asset survives for its full intended life.

¢ | ocalized Deployment & Support: Shipping massive systems across oceans has a carbon cost. We leverage
regional integration hubs and local service teams in both Europe and North America to shorten supply chains
and ensure efficient, long-term support. This reduces downtime and keeps the system performing optimally year
after year.

Making the Sustainable Choice for Your Operation

So, when you evaluate a solar storage solution for irrigation, look beyond the price per kWh of capacity. Ask your
provider:

* "What is the parasitic load of the cooling system?"
* "How do you guarantee performance and lifespan in my specific climate?"
* "Can you show me the LCOS projection for this system over 15 years?"

The most sustainable choice is the one you only make once. A 1IMWh liquid-cooled BESS might represent a different
upfront investment profile, but its real environmental impact is measured in decades of reliable, efficient serviceturning
every drop of sunlight into a drop of water, with minimal waste along the way.

What's the one operational challenge in your irrigation schedule that the right storage could solve for the next decade?
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