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Most Wi-Fi designs follow a familiar pattern.

Coverage. Capacity. Optimisation.

Cold storage environments don’t care about that pattern.
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Because once you step into sub-zero environments, everything changes. RF behaves differently.
Hardware behaves differently. Even the way you deploy and maintain the network changes.

At that point, Wi-Fi stops being a design exercise.

It becomes an engineering problem.

The Environment Changes
Everything
Cold storage facilities sit at the extreme end of what we deal with in warehousing and industrial
deployments.

You’re not just designing around walls and racking. You’re designing around physics, temperature,
and constantly changing RF conditions.

Frozen product is dense. Really dense.

High-density racking filled with frozen goods can introduce significant attenuation, often in the
range of 20–25 dB or more depending on material composition and moisture content. That’s not a
small loss. That’s the difference between a usable signal and a dead zone.

And it doesn’t stay static.

Inventory moves. Aisles that were clear yesterday are fully loaded today. Signal paths change
constantly, which means your design has to be resilient, not just accurate on day one.

Then there’s condensation.

Every time equipment or cabling transitions between ambient and sub-zero environments, you
introduce thermal shock. Moisture forms, freezes, and over time, that starts to affect connectors,
enclosures, and hardware reliability.

This isn’t a clean environment.

It’s a hostile one.



Hardware Doesn’t Behave the Way
You Expect
One of the biggest mistakes in these environments is trusting datasheets.

Most enterprise access points are rated for low temperatures, but that doesn’t mean they behave
the same way when they are actually deployed in a freezer.

This is where proper validation comes in.

A cold soak test is one of the simplest and most effective ways to validate hardware before
deployment:

Power the AP off
Expose it to sub-zero temperatures for an extended period
Then power it on while still cold

You’re not just checking if it boots.

You’re validating whether it can recover after a power event and immediately handle client traffic
in real conditions.

Because in a real failure scenario, that’s exactly what happens.

No warm-up period. No ideal conditions.

Just a cold start under load.

RF Design Needs to Be Intentional
If you approach cold storage like a standard warehouse with omni-directional coverage, it will fail.

This is where design maturity shows.

Directional antennas become critical.

Instead of trying to “flood” the environment with RF, you shape it. You push signal down aisles,
control cell sizes, and minimise unnecessary overlap.



This is especially important in high-density environments where airtime is already under pressure
and signal paths are unpredictable.

The real challenge is not coverage.

It’s consistency.

The End-of-Aisle Problem
One of the most overlooked areas in these designs is the aisle end.

This is where devices turn, roam, and transition between cells. It’s also where forklifts and vehicles
are moving at speed.

If your design falls apart here, the network falls apart operationally.

You need:

Clean overlap between cells
Stable RSSI at transition points
Predictable roaming behaviour

Because in these environments, roaming is not a user experience issue.

It’s an operational dependency.

And as we see across warehousing and manufacturing, mobility and seamless handoff are
fundamental to keeping operations running without interruption.

Installation Is Half the Battle
Designing the network is one thing.

Installing it in a freezer is something else entirely.

Everything takes longer.

Engineers are working in full cold-weather gear. Dexterity is reduced. Simple tasks become time-
consuming. Equipment behaves differently.

Then you hit the lift problem.



Battery performance drops significantly in cold environments. It’s not unusual to lose 30–50% of
usable capacity.

If you don’t plan for that, your deployment stalls.

This is where the “1:1 rule” comes in:

For every lift in use, you need another charging.

Without that rotation, your engineers spend more time waiting than installing.

And that has a direct impact on project timelines and cost.

Design for the Device, Not the
Network
This is the part that still gets missed far too often.

The network is not designed for the best device.

It’s designed for the worst one that matters.

In cold storage, that is usually a handheld scanner, a voice-picking device, or a vehicle-mounted
terminal.

These devices typically have:

Low transmit power
Small antennas
Limited spatial streams
Poor roaming logic

But they are business-critical.

If they drop, operations stop.

This is what I refer to as the LCMI principle.

Least Capable. Most Important.

And it aligns directly with what we see across industrial environments, where legacy and
constrained devices often define the design baseline for the entire network.



So if a scanner roams at -65 dBm, your design has to deliver that everywhere it matters.

Not just in the middle of the aisle.

At the edges. At the turns. Under load.

What This Really Comes Down To
Cold storage Wi-Fi is not about pushing signal.

It’s about control.

Control of RF.
Control of behaviour.
Control of outcomes.

Because in these environments, Wi-Fi is directly tied to operations.

Inventory systems. Picking workflows. Automation. Safety.

If the network drops, the business feels it immediately.

Final Thoughts
If you take one thing away from this, it’s this:

You can’t treat cold storage like a normal warehouse.

The environment is harsher. The margins are tighter. The tolerance for failure is lower.

So the design has to be better.

Validate hardware in real conditions, not just on paper
Use directional design to control RF, not flood it
Prioritise roaming performance at aisle transitions
Plan installation around environmental constraints
Always design for the least capable, most critical device

Get those right, and the network becomes invisible.

Get them wrong, and it becomes the bottleneck.
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