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Executive Summary

Fan wall architectures are increasingly being deployed to address airflow limitations and improve
cooling efficiency in modern data centers. By centralizing air movement, fan walls aim to deliver
more uniform airflow, improve pressure control, and simplify room-level cooling management.

However, many of today’s cooling challenges are driven less by room-scale airflow deficiencies and
more by highly localized heat loads, mixed rack densities, and evolving compute profiles. In
refurbishment, brownfield, and phased-growth environments, these conditions can expose
limitations in room-centric cooling approaches.

Rear Door Heat Exchangers (RDHXx) offer a complementary and, in many cases, alternative
approach by removing heat directly at the rack exhaust before it enters the room. This solution brief
outlines ten key reasons why RDHx should be carefully considered when evaluating fan wall
architectures, focusing on technical, operational, and long-term flexibility rather than vendor-specific
solutions.

Key Takeaways

¢ Fan walls improve airflow management but do not resolve localized heat concentration
issues.

e RDHx align cooling capacity directly with rack-level heat generation.

e Localized cooling reduces operational and refurbishment risk.

o Modular deployment supports phased growth and uncertain demand.

o RDHx provide a future-ready bridge between air cooling and future liquid cooling strategies.
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Cooling Approaches: Fan Walls vs Rear Door Heat Exchangers

Dimension

Primary function

Cooling focus

Sensitivity to layout

Scalability

Failure domain

Mixed-density support

Structural impact

Energy scaling

Future liquid readiness

Fan Wall Architecture

Centralized airflow
management

Room-scale

High

Step-change deployment

Centralized

Challenging

Often significant

Non-linear at high density

Limited

Rear Door Heat Exchangers
(RDHXx)

Rack-level heat removal

Rack-scale

Low

Modular, rack-by-rack

Localized

Inherent

Minimal

Proportional to rack load

Strong transitional fit

Before comparing individual cooling technologies, it is important to recognize that the cooling
strategy should be driven by the characteristics of the IT load rather than airflow alone. While fan
wall architectures offer significant benefits in many environments, the following considerations
highlight where Rear Door Heat Exchangers may provide technical and operational advantages.

1. Centralized airflow does not always align with localized heat loads

Fan walls are designed to improve airflow distribution at the room level. While effective in relatively
uniform environments, modern data centers increasingly contain localized high-density heat sources

that are not well represented by room-average cooling assumptions.

Rear Door Heat Exchangers remove heat directly at the rack exhaust, aligning cooling capacity with
the actual source of heat generation rather than redistributing it across the room.
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2. Fan walls can reintroduce dependence on perfect airflow conditions

Although fan walls improve airflow consistency, they continue to depend on predictable return air
paths, stable pressure relationships, and effective containment. In refurbishment projects or
constrained spaces, maintaining these conditions can be difficult.

RDHXx reduce sensitivity to airflow imperfections by extracting heat before it mixes with room air.

3. Energy efficiency gains can plateau at higher rack densities

Fan walls often improve efficiency at moderate densities by consolidating fan power. As rack
densities increase, however, the airflow required rises rapidly, leading to disproportionately higher
fan energy consumption.

RDHx scale cooling with rack heat output, keeping energy consumption more proportional to actual
IT load.

4. Centralized airflow increases the importance of failure domains

Fan walls concentrate airflow generation into fewer, larger assets, increasing the operational impact
of equipment failures or planned maintenance, as a single outage may affect cooling across an
entire room or zone.

RDHx localize cooling at the individual rack level, limiting the impact of faults and improving
operational resilience.

5. Structural and spatial implications are often underestimated

Installing fan walls can affect ceiling height, structural loading, cable routing, lighting layouts, and
fire suppression systems. These considerations can introduce additional complexity in existing
facilities.

RDHXx integrate within existing rack footprints, minimizing structural disruption. While preserving
existing room infrastructure.

6. Mixed-density environments challenge room-level cooling

Many facilities must simultaneously support a mix of legacy, standard-density racks, alongside
emerging Al and HPC workloads.

RDHXx allow high-density racks to be cooled individually without requiring the entire room to be
designed around worst-case thermal conditions.

Al & HPC Considerations
Al and HPC workloads introduce significantly higher heat densities together with rapidly changing
thermal loads. These characteristics can challenge fan wall architectures that may struggle to

address these localized demands efficiently.

RDHXx provide a practical transition path by supporting high-density racks, isolating their thermal
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impact, and enabling Al deployments without immediately committing to full direct-to-chip liquid
cooling infrastructure.

7. Incremental expansion is more straightforward

Fan walls architectures typically require greater upfront architectural commitment, with benefits
realized once an entire cooling zone has been implemented.

RDHx support phased deployment on a rack-by-rack basis, allowing cooling investment to closely
follow business growth and evolving compute requirements.

8. Operational complexity changes rather than disappears

Fan walls simplify some levels of room-level airflow management but introduce control and
optimization at the facility level.

RDHx shift operational focus to rack-level monitoring, providing a clearer correlation between IT
load, thermal performance, and cooling response.

9. Fan walls are not always future-neutral

Fan walls remain fundamentally air-based cooling systems. As liquid cooling becomes more
common for the highest-density applications, further infrastructure changes may still be required.

RDHXx provide a natural bridge between conventional air-cooling strategies, enabling organizations
to adopt liquid-cooling progressively.

10. Align cooling with the source of heat generation

Ultimately, cooling effectiveness depends on how closely the cooling solution aligns with the
location of heat generation.

Fan walls are highly effective at improving room-level airflow distribution in environments with
relatively uniform heat loads. However, where cooling challenges are driven by localized high-
density deployments, mixed rack densities, refurbishment constraints, or phased expansion, RDHx
provide a more targeted, scalable, and future-ready approach by removing heat directly at its
source.
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Customer Example: Hybrid Cooling in Practice

A practical example of this hybrid cooling approach can be seen at NorthC's Al-ready data center in
Minchenstein, Switzerland. To support high-density Al workloads, Legrand deployed its specialist
brand, USystems’ ColdLogik® RDHx on the Al racks. The facility also incorporates a large cooling
wall (fan wall) positioned behind the racks. As demonstrated in the project video, the RDHx provide
precise, on-demand cooling directly at each high-density rack, while the cooling wall supports the
wider data center cooling strategy and works alongside the RDHx as part of the site’s overall
thermal management approach. The cooling wall also forms part of the site’s redundancy strategy,
helping maintain cooling capability if an RDHXx is taken out of service for maintenance. This hybrid
architecture illustrates how rack-level and room-level cooling can complement one another, helping
operators support high-density Al deployments while maintaining efficiency, resilience, and
operational flexibility.

Conclusion

Fan wall architectures provide an effective solution for improving room-level airflow distribution and
are well suited to many traditional data center environments. However, as rack densities continue to
increase and Al, HPC, and mixed-workload deployments become more common, cooling strategies
must increasingly address heat at its source rather than relying solely on room-level airflow
management.

Rear Door Heat Exchangers offer a targeted, modular approach that aligns cooling capacity directly
with rack-level heat generation. By reducing dependence on room airflow, supporting phased
deployment, and providing a practical pathway towards future liquid cooling strategies, RDHx
enable operators to increase capacity while minimizing operational disruption and infrastructure risk.

When evaluating cooling architectures, the question is no longer simply how to move more air, but
how to remove heat in the most efficient, scalable, and resilient way. For many modern data
centers, Rear Door Heat Exchangers represent a compelling solution that complements today's
requirements while preparing facilities for tomorrow's workloads.
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About Legrand Data Center Solutions

We Go Further.

Legrand Data Center Solutions works with colocation, hyperscale, and enterprise operators across
Europe to design and deploy efficient, scalable data center infrastructure for both greenfield and
refurbishment environments.

With a broad portfolio spanning critical power, racks and containment, intelligent PDUs, and
advanced cooling technologies — including Rear Door Heat Exchangers — Legrand supports
operators in addressing the practical challenges of modernizing existing data centers. This includes
increasing rack densities, improving energy efficiency, recovering valuable white space, and
enabling incremental upgrades with minimal operational disruption.

Legrand’s approach focuses on system-level integration and long-term operability rather than point
solutions, helping customers extend the life, capacity, and performance of their facilities while
preparing for future requirements such as Al, HPC, and liquid cooling.

www.legrand.com/datacenter
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We Go Further.

Managing a data center is complex. It requires careful consideration of a range of factors to ensure
performance, reliability, scalability, and sustainability.

To help you navigate these challenges, we offer tailored grey and white space solutions at scale to meet
individual needs through our specialist brands
that include Minkels, Raritan, Server Technology, Starline, and USystems.

Our approach combines technical expertise with a deep commitment to sustainability, helping you
optimize data center performance while reducing environmental impact. We build enduring partnerships
with our clients grounded in trust, collaboration, and shared aspirations. Whether improving reliability or
increasing efficiency, we work to ensure that every detail is correct.

With our support, you can approach the future with confidence,
knowing that your data center is ready for what's next.

#LegrandlmprovingLives

DATA CENTER
SOLUTIONS . .0

Headquaters

128, avenue de Lattre de Tassigny
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