Low Noise in Edge Data Centers

-
-

P

e
= SOLAR
oSS PRO.

Article Overview

Minimizing noise in edge data centers involves careful equipment selection, acoustic design, and advanced
noise control technologies to protect communities and improve operational efficiency.

Key Noise Sources in Edge Data Centers

Edge data centers, like larger facilities, generate noise primarily from cooling systems, air handling units, fans,
and backup power generators. Air-cooled chillers and rooftop air handling units can produce 85-100 dBA,
while low-frequency hums from fans and drones travel long distances and are difficult to measure with
standard decibel meters . Diesel generators and gas turbines, often used for baseload or backup power, add
intermittent but high-intensity noise . Continuous exposure to these sounds can affect nearby residents,
causing sleep disturbances, stress, and cardiovascular issues .

Design and Layout Strategies

Effective noise reduction starts in the design phase. Key strategies include:

o0 Site selection: Positioning the facility away from residential areas or using natural barriers to block sound .

o Equipment zoning: Locating noisy equipment like chillers, HVAC systems, and generators in remote
mechanical rooms, underground, or enclosed areas to confine noise .

0 Spatial separation: Keeping high-noise zones away from critical areas such as offices or server rooms to
reduce internal and external sound diffusion .

Acoustic Materials and Enclosures

Using sound-absorbing and soundproofing materials can significantly reduce noise transmission:

0 Acoustic tiles, foam panels, and soundproof fabrics for walls, ceilings, and floors.

0 Mass-loaded vinyl or perforated acoustic panels for industrial-grade sound containment .

0 Acoustical louvers and barrier walls around rooftop chillers or perimeter areas to block sound waves without
restricting airflow .

Advanced Noise Control Technologies

Modern edge data centers can integrate active and Al-driven noise control:

o Active Noise Cancellation (ANC): Uses antiphase sound waves to cancel low-frequency noise from fans or

generators .
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o Variable speed fans and energy-efficient equipment: Adjust cooling output based on demand, reducing noise
during low-load periods .

0 Al-based noise monitoring: Continuously tracks sound levels, detects anomalies, and alerts operators to take
corrective action before noise exceeds safe thresholds .

Operational Considerations

0 Regular maintenance of fans, chillers, and generators ensures they operate quietly and efficiently .

o Community engagement: Proactively addressing noise complaints and providing transparent monitoring data
can prevent conflicts and regulatory issues.

o Energy-efficient noise reduction: Some technologies, like optimized fan designs, can reduce noise while
improving cooling efficiency by up to 20%, making noise mitigation cost-effective .

Conclusion
Low-noise edge data centers require a multi-layered approach combining strategic design, acoustic materials,
advanced noise control technologies, and operational best practices. By addressing both environmental and

workplace noise, operators can protect nearby communities, comply with regulations, and maintain efficient,
sustainable operations .

The noise emitted by data centersis causing local residentsto fall sick, and the science

This article explores why traditional regulatory / ordinance approaches to data center noise and other industrial
sources, such as

Understand the types of noise experienced in and around data centers and how noise monitoring can help data
centers proactively

Low-noise coolers for industrial facilities are designed to operate at lower decibel levels than traditional
systems.

A guide to data center noise control including the noise control measures available to ensure they comply with
local

As tech giants rush to build infrastructure, some residents who live near data centers say a constant
low-frequency

Additional noise-control measures such as mufflers, silencers, acoustic wraps, and thicker equipment casings
target specific problem
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"Are data centers noisy at night? Most are since they run around the clock. Even if their volume doesn't
increase after hours, their

Minimizing noise at our datacenter operations Datacenters provide the physical infrastructure for the
technology we depend on at

Data centers are famous for being very noisy. If you've ever visited one or work with data center
infrastructure, you're

Closing the 64 zettabyte data gap By filtering the data close to the source, low-cost edge centers can help close
the potential 64

This article examines the noise issues associated with data centers and the noise control measures available to

Data center noise reduction Data center cooling fan system noise control - low cost + efficiency gains Data
center noise (or & quot;data

Data Center operators and developers must carefully address both environmental and workplace noise
concerns to

Three case studies are presented to illustrate how noise from data centers can be managed in urban, suburban,
and rural settings.

The Edge 3 condenses all the benefits of a dedicated data center into one space-saving,
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