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Low noise in the hot aisle of the
computer room vs copper cable vs fiber

optic cable

Overview
Why Fiber Optics is Replacing Copper in Data CentersSurveys of hyperscale providers
indicate that by the end of 2025, most new backbone deployments, estima.

Key Takeaways
Fiber optic cables in a hot aisle environment generate less electromagnetic
interference and heat than copper cables, contributing to lower noise and improved
airflow efficiency in data centers.Hot Aisle Containment and Noise Considerations

Hot aisle containment is designed to isolate the exhaust air from servers, directing it
back to the cooling system and preventing mixing with cold air. Proper containment
reduces turbulence, pressure differentials, and hotspots, which can indirectly reduce
acoustic noise from fans working harder to compensate for uneven airflow . Cable
management plays a critical role: poorly routed or bulky cables under raised floors or
within racks can obstruct airflow, creating turbulence and forcing fans to operate at
higher speeds, increasing noise levels . Keeping data cables in the hot aisle and
power cables in the cold aisle, with vertical separation and proper tray fill, minimizes
airflow disruption and associated noise .

Copper Cables
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Copper cables, including twisted pair and coaxial types, are widely used for short-
distance connections. They are cost-effective and compatible with existing hardware
but have several limitations in high-density, high-speed environments:

• Electromagnetic Interference (EMI): Copper is susceptible to EMI, which can
degrade signal quality and require additional shielding .

• Heat Generation: Copper cables conduct electricity and generate heat, which can
add to the thermal load in the hot aisle, potentially increasing fan noise as cooling
systems compensate .

• Bulk and Weight: Copper cables are heavier and bulkier, which can obstruct airflow
under raised floors or within racks, further impacting cooling efficiency and noise .
Fiber Optic Cables

Fiber optic cables transmit data as light, offering several advantages in hot aisle
environments:

• EMI Immunity: Fiber is immune to electromagnetic interference, reducing signal
noise and the need for additional shielding .

• Lower Heat Output: Fiber does not conduct electricity, generating minimal heat and
reducing the thermal load in the hot aisle .

• Reduced Bulk: Fiber cables are thinner and lighter, allowing better airflow
management and minimizing turbulence that can increase fan noise .

• High Bandwidth and Distance: Fiber supports higher speeds over longer distances
without signal degradation, which is increasingly important in AI and high-density
data centers .
Practical Implications

In modern data centers, especially those with high-density racks and AI workloads,
fiber optic cables are preferred over copper for hot aisle deployment. They reduce
electromagnetic noise, minimize heat generation, and improve airflow efficiency,
which collectively lowers acoustic noise from cooling systems . Copper may still be
used for short runs or legacy systems, but its susceptibility to EMI, heat, and bulk can
exacerbate noise and cooling challenges in the hot aisle . Key Takeaway: For low
noise and optimal airflow in hot aisle environments, fiber optic cables outperform
copper cables, while careful cable management and containment design further
enhance cooling efficiency and reduce fan noise .
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In computer network, cables are the medium through which data transfer from one
computer to another. There are

Copper vs Fiber Optic Cable Migration | Upgrading

Copper vs fiber optic cable? Learn why the time is now to replace copper with fiber
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Because fiber-optic cables are typically superior in bandwidth, low attenuation and
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Because fiber-optic cables are typically superior in bandwidth, low attenuation and
complete electrical noise immunity,

Fiber vs. Copper: Which is Better for Your Data Center?

When setting up or upgrading a data center, choosing between fiber optic and copper
cables is a crucial decision. Each has its
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