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In today’s digital
infrastructure landscape,
enterprise data centers
are crucial to manage and
distribute data globally.

As these centers grow more complex and power-dense, effective cooling becomes a greater
challenge. Increased power density generates more heat in smaller spaces, straining traditional

cooling systems and raising operational risks and costs.
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The demand for environmental sustainability is rising,
requiring innovative solutions that boost efficiency

and safety while meeting sustainability targets.
Customized baffles offer a promising way to tackle these
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Boyd has decades of experience working with advanced
materials to deliver cooling solutions specifically
engineered for unique data center applications. We
collaborate closely with enterprise data center operators
to develop, manufacture, and implement baffles and
other components that improve server efficiency,
reliability, and performance.
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Critical Challenges of Data Center Cooling

Technological progress leads to denser, more

powerful equipment, generating significant heat.
Traditional cooling systems often fail to cope, resulting
in inefficiencies, hotspots, and potential equipment
failure. Boyd leverages advanced thermoforming and
efficient product design technology to create baffles that
fit perfectly within data center systems and enhance
airflow efficiency while directing cool air to critical
components. Our FR V-0 grade polypropylene air baffles
are flame-resistant, durable, lightweight, and efficient
to manufacture or fabricate, making them an excellent
alternative to metal partitions, especially in tight server
rack spaces.

Densely packed high-power components elevate the

risk of electrical shorts and fires, threatening equipment
damage, safety hazards, and increased downtime. Boyd's
air baffles are made of flame-rated electrically insulating
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material. These specialized materials minimize the risk
of electrical shorts and fires, ensuring the safety of both
equipment and data center personnel. We also use high
dielectric constant materials, such as polypropylene and
polycarbonate, to insulate sensitive components from
harmful electrical interactions and prevent shorts.

Effective airflow management is crucial but becomes
more challenging with higher power densities. Poor
airflow can cause hotspots, reduce equipment lifespan,
and increase energy costs. Boyd's thermoformed or
assembled baffles guide cool air to server inlets and
manage hot air expulsion paths, preventing recirculation,
eliminating hotspots, and maintaining uniform
temperatures. These solutions include air blocking,
shielding, gasket, and diverter materials designed to
prevent air leakage and ensure optimal airflow patterns
within the data center.
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Environmental Concerns and Energy Costs

As major electricity consumers, primarily for cooling,
data centers face pressure to reduce energy use and
environmental impact. Boyd's solutions include air
blocking, shielding, gasket, and diverter materials
optimized for sealing force and compression force
deflection to maximize cool air use in an enclosure.
Our high-performance polyimide foam SOLIMIDE®,
nitrile, EPDM, polyurethane, and silicone foams prevent
air leakage and optimize airflow, enabling data center
cooling systems to operate at peak performance and
optimize energy demand and costs.

Maintaining Consistent Cooling in Evolving Systems

Data centers constantly evolve, with new components
disrupting cooling patterns. Flexible, adaptable cooling -
solutions are essential to address these changes. Boyd's
baffles and CPU shrouds focus cooling on high-heat
components like CPUs and memory modules, preventing
overheating and boosting system reliability and
performance.
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Understanding Baffles:
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KEY FUNCTIONS OF BAFFLES

Forcing Front-to-Back Airflow:

Baffles direct cool air through server fronts
and direct hot air from the back, preventing
hot and cool air from mixing and ensuring all
critical components receive efficient cooling.

Managing Air Paths:

They guide cool air to server inlets and
manage hot air expulsion paths, preventing
recirculation, eliminating hot spots, and
maintaining uniform temperatures.
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Minimizing Air Loss:

By sealing gaps and directing airflow
efficiently, baffles reduce cool air loss, crucial
to lower energy consumption and improve
cooling system efficiency.

Reducing Hot Spots
and Recirculation:

Baffles optimize airflow patterns to prevent
hot spots, reducing the need for cooling

systems to work excessively and enhancing
energy efficiency.
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Boyd’s Baffle-Based Data
Center Cooling Solutions

Boyd leverages industry-leading expertise in thermal
management and materials science to offer innovative
baffle-based cooling solutions tailored for modern
data centers. These solutions enhance cooling
efficiency and airflow management while addressing
critical operational challenges such as electrical safety
and system reliability.
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AIRFLOW MANAGEMENT

Optimizing airflow is at the core of Boyd's strategy for optimizing air cooled data centers. Boyd ensures that air is directed
precisely where it is needed, improving cooling efficiency and preventing the common pitfalls of mixed air streams.

Thermoformed Baffles:

Boyd creates baffles that fit perfectly within data center
systems, enhancing airflow efficiency and directing cool
air to critical components. These baffles are made from
flame-rated electrically insulating materials, which can
be thermoformed or folded into airflow management
channels and ducting.

Air Blocking and Shielding:

Boyd's solutions include air blocking, shielding, gasket,
and diverter materials designed to prevent air leakage
and ensure optimal airflow patterns within the data
center. These materials include our high-performance
polyimide foam SOLIMIDE®, nitrile, EPDM, polyurethane,
and silicone foams.
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Electrically Insulating Air Flow Baffles:

These baffles guide cool air precisely within servers while
providing electrical insulation, addressing two critical
challenges with a single solution. Boyd'’s FR V-0 grade
polypropylene air baffles are particularly effective in
preventing electrical shorts and sparking, making them a
high-performance alternative to metal partitions.
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ELECTRICAL SAFETY

In high-density environments, where high-voltage
components are packed closely together, the risk of

electrical shorts and fires is heightened. Boyd addresses
these concerns with flame-rated electrical insulators that

also serve as effective airflow baffles.

Prevent Shorting and Fires:

By isolating electrical components, Boyd's baffles
minimize the risk of electrical shorts and fires.

Enhance Technician Safety:

These baffles enhance technician safety by providing a
physical barrier against electrical hazards.

Customizable Labeling:

Boyd's baffles can incorporate labels for branding and
system information, allowing easy identification and
management of components within a data center’s
infrastructure.
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ADDITIONAL PROTECTION

Boyd offers solutions to protect against environmental
contaminants, ensuring data center efficiency and
reliability extend beyond cooling.

Foam and Mesh Air Filters:

These filters protect servers and cabinets from dust,
particulates, and other contaminants that can degrade
performance and reliability. By keeping components
clean, foam and mesh air filters help maintain peak
operational performance and extend the lifespan of
critical data center infrastructure.
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Types of Baffles
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Boyd manufactures baffles in various forms to cater to specific applications and enhance airflow management. Each type
of baffle plays a crucial role in optimizing thermal performance and safeguarding sensitive electronic components.

Internal Baffles

These baffles are placed inside servers, creating airflow
tunnels that direct cool air across critical components.
CPU shrouds encase processors and memory modules,
ensuring these sensitive parts receive targeted cooling.
Internal baffles optimize thermal system output of high-
performance servers.

Server Cabinet Baffles

Mounted around equipment within server cabinets, these
baffles force cool air into the equipment's front and guide
hot air out the back or top. They maintain consistent
temperatures across all equipment within a cabinet,
enhancing cooling efficiency at the rack level.
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External Rack Baffles

Positioned on the tops or sides of server racks, external
rack baffles prevent hot exhaust air from circulating back
into the cool intake areas. These baffles are particularly
useful in larger data centers where managing the overall
airflow pattern is crucial to maintaining an efficient
cooling strategy.
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How Boyd Benefits Enterprise Data Centers

Boyd's baffle-based cooling solutions offer several significant advantages for enterprise data centers, ensuring optimal
performance, safety, and longevity of critical infrastructure.

Improve Cooling System Performance

Boyd's advanced airflow management techniques
significantly enhance cooling system performance.

By directing cool air precisely where it is needed and
expelling hot air efficiently, these solutions reduce energy
consumption, lower operational costs, and improve
overall cooling efficiency.

Prevent Overheating

Effective airflow optimization prevents hotspots and
ensures even cooling across all components. Boyd's
solutions mitigate the risk of overheating, which can
lead to server failures and costly downtime. By
maintaining consistent temperatures, our baffles help
preserve the integrity and functionality of
high-performance equipment.
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Boyd's baffles not only manage airflow but also serve

as electrical insulators. This dual functionality is crucial

in high-density data centers, where electrical shorts

and fires pose significant risks. The flame-rated and
electrically insulating properties of Boyd's baffles enhance
safety, protecting both equipment and personnel.

Maintaining optimal cooling and shielding sensitive
components from contaminants are essential for

the longevity of data center equipment. Boyd's baffle
solutions help prevent dust and particulate buildup,
which can degrade performance and cause hardware
failures. By ensuring a clean and stable operating
environment, these solutions extend the lifespan of
servers and other critical infrastructure.

Boyd's baffle solutions contribute to significant energy
savings by improving the efficiency of cooling systems.
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Reduced energy consumption aligns with sustainability
goals, helping data centers minimize their environmental
impact. These energy-efficient solutions support the
industry’s move towards greener operations.

Boyd offers a range of baffle types, including internal
baffles, server cabinet baffles, and external rack baffles,
each tailored to specific applications. This versatility
ensures that data center operators can implement
customized solutions that meet their unique cooling
needs, even as their infrastructure evolves.

Beyond cooling and electrical safety, Boyd's solutions
provide comprehensive protection against environmental
contaminants and physical damage. Foam and mesh air
filters safeguard sensitive components from dust and
debris, while robust gaskets and seals protect against
water ingress and other hazards. This all-encompassing
approach ensures that data centers maintain peak
operational performance and reliability.
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Improve Data Center Efficiency
with Boyd Cooling Solutions

Boyd's innovative baffle-based solutions play an essential role in enhancing data center cooling
and electrical safety. By directing airflow precisely and incorporating materials for electrical
insulation, our baffles address key challenges facing modern data centers, including hotspots,

energy inefficiency, and safety risks.

As a 3M Preferred Converter, Boyd provides customized solutions Preferred
featuring innovative materials that meet the evolving cooling Converter
needs of data centers. Our commitment to innovation and our %
comprehensive suite of baffle-based solutions position us as an

ideal partner to enhance the efficiency, safety, and sustainability

of data center operations. Contact us today to discuss how we can

support your data center cooling needs and help drive the future

of efficient and sustainable digital infrastructure.
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