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Air-Cooled BESS for Telecom Towers: The Real Talk from the Field

Honestly, when 1'm on site with a telecom operator looking at their backup power needs, the conversation often starts
with a simple, frustrated question: "Why is this so complicated and expensive?" I've been deploying battery energy
storage systems (BESS) for over two decades, from remote cell towers in Arizona to dense urban grids in Germany. And
for telecom base stationsthose critical nodes that keep us connectedthe choice of an energy storage container isn't just a
technical spec; it's a long-term operational and financial commitment. Lately, everyone's asking about air-cooled
industrial ESS containers. They promise simplicity. But are they the right fit? Let's grab a coffee and talk through the
real benefits, the not-so-obvious drawbacks, and what I've seen work on the ground.
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The Real Problem: More Than Just Backup Power

The old mindset was simple: slap some lead-acid batteries in a shed for backup. Today's telecom base station is a
different beast. It's not just about surviving a grid outage for a few hours. We're talking about energy cost optimization
(using stored power during peak tariff times), grid services, and integrating on-site solar or wind. The battery system is
now a revenue-affecting asset. The problem? Deploying a complex, liquid-cooled BESS designed for a utility-scale solar
farm onto a constrained, often unattended telecom site is like using a sledgehammer to crack a nut. The installation
complexity, maintenance overhead, and upfront cost can kill the project's ROI before it even starts.

Why It Hurts: The Cost of Getting It Wrong

I've seen this firsthand. A mid-sized operator in the US Midwest opted for a "one-size-fits-all" liquid-cooled system for a
dozen rural towers. The Levelized Cost of Storage (LCOE)the total lifetime cost per kWhlooked good on paper. But
they didn't account for the specialized HVAC service needed twice a year, or the coolant leak that took one tower
offline for a week. Suddenly, the "premium" system's operational costs eroded all their energy arbitrage savings.
According to a National Renewable Energy Laboratory (NREL) analysis, balance-of-system costs and O&M can make
up 30-40% of a BESS's lifetime cost. For remote sites, that percentage is even higher if your system isn't matched to its
environment.

Enter the Air-Cooled Industrial Container

This is where the air-cooled industrial container enters the chat. It's essentially a robust, weatherproof ISO container
packed with battery racks, power conversion systems (PCS), and a thermal management system that uses filtered
ambient air and fansno complex liquid coolant loops. Think of it as a highly sophisticated, plug-and-play shed for your
batteries. For many telecom applications, this approach hits a real sweet spot.
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The Benefits: Where Air-Cooling Shines

Let's break down why this model is gaining traction:

¢ Lower Capex & Simpler Deployment: Honestly, this is the biggest draw. No chillers, no coolant pipes, fewer
components to fail. This means a lower upfront cost and faster, simpler installation. I've seen crews deploy a pre-
integrated Highjoule air-cooled container in under three days on a prepared pad.

* Reduced Maintenance & Higher Accessibility: Site managers love this. Maintenance involves checking and
replacing air filters and fan unitstasks that general site technicians can be trained to do. There's no need to wait
for a specialist with coolant certification, which is a huge plus for remote or numerous sites.

* Inherent Safety & Compliance: A well-designed air-cooled system eliminates the risk of coolant leakage, which is
both an environmental hazard and a potential electrical risk. At Highjoule, our containers are engineered to
meet UL 9540 and IEC 62933 standards right out of the gate, with fire suppression and segregation built in.
This gives peace of mind to operators and speeds up local permitting, especially in strict jurisdictions like
California or the EU.

¢ Scalability & Flexibility: Need to expand capacity? It's often easier to add another standardized container than
to retrofit a complex liquid-cooled system. This modularity fits the growth trajectory of many telecom networks.

The Drawbacks: What You Must Plan For

Now, let's be real. No technology is perfect. The trade-offs with air-cooling are primarily environmental and
performance-related.

¢ Climate Dependence: This is the critical one. An air-cooled system's efficiency is tied to the ambient
temperature. In the scorching heat of Arizona or Texas, if the outside air is 45C (113F), you can't cool the
batteries below that. This can force the system to derate (reduce power output) to prevent overheating, or lead to
faster battery degradation if not properly managed. It's not "set and forget."

* Higher Auxiliary Load & Less Efficiency in Extremes: On a very hot day, the fans have to work overtime,

consuming more of the system's own energy for cooling. This hits your round-tri% efficiency. In very dusty or
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salty coastal environments, filter maintenance becomes more frequent.

¢ Power Density Limitation: For applications requiring very high C-rate (a measure of how fast you
charge/discharge the battery), the heat generation is immense. Liquid cooling is simply better at whisking away
that intense, concentrated heat. For most telecom duty cycles (which are moderate), this isn't a deal-breaker, but
it's a key design consideration.

Heres a quick comparison to visualize the trade-off:

Consideration Air-Cooled BESS Liquid-Cooled BESS

Upfront Cost (Capex) Lower Higher

O&M Complexity Lower (filter/fan check) Higher (coolant, pump, chiller service)
Climate Independence Lower Higher

Performance in High C-rate Limited Superior

Deployment Speed Faster Slower

Case in Point: A German Deployment Story

Let me give you a real example. We worked with a telecom provider in North Rhine-Westphalia, Germany. They had
50+ base stations, many with old diesel gensets, facing rising carbon taxes and noise complaints. Their challenge:
reliable backup, peak shaving, and integrating new rooftop PV on some sitesall with a tight budget and no increase in
on-site technical staff.

The Solution: We deployed standardized 30-foot air-cooled BESS containers. The climate there is temperate, making
air-cooling highly effective for most of the year. The containers were pre-certified to VDE (German IEC equivalent)
standards, which smoothed the approval process.

The Outcome: The lower Capex allowed them to equip more sites within their budget. Their site technicians handle the
quarterly filter checks during routine visits. The systems automatically perform peak shaving, and on sites with PV,
they've increased self-consumption by over 60%. The key was matching the technology's strengths (simplicity, lower
cost) to the environment (moderate climate) and operational model (limited specialized staff).
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Making the Call: Is It Right for Your Site?

So, how do you decide? It comes down to a simple checklist from my field notebook:

¢ Climate: Is your site in a temperate or controlled environment? If yes, air-cooling is a strong contender. If you're
in extreme heat (consistently >35C/95F), you need to model the derating and efficiency loss carefully.

¢ Duty Cycle: Are your charge/discharge cycles relatively moderate, or do you need bursts of very high power?
Telecom backup and peak shaving are usually moderate.

¢ Total Cost of Ownership (TCO): Run the numbers for 10-15 years. Include projected energy for cooling, filter
costs, and potential capacity loss due to temperature. Often, for telecom, the lower Capex of air-cooling wins on
LCOE.

* Operational Reality: Do you have easy access to specialized cooling technicians? If not, the simplicity of air-
cooling is a massive operational advantage.

The goal isn't to find the "best" technology in a vacuum, but the most appropriate one for your specific sites, climate,
and wallet. At Highjoule, we often start this conversation not with a product brochure, but with a site climate map and
your OPMEX spreadsheet. Because the right choice isn't about what's newestit's about what works, reliably and
profitably, for years on end, in the real world where your towers actually stand.

What's the biggest environmental challenge at your most critical base station location?

Author: John Tian

5+ years agricultural energy storage engineer / Highjoule CTO

URL: https://gusroomebrokers.co.za/articles/benefits-and-drawbacks-of-air-cooled-industrial-ess-container-for-telecom-base-
stations



http://www.tcpdf.org

