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Article Overview

Noise reduction in distribution boxes relies on structura isolation, acoustic lining, internal baffles, and
vibration damping to minimize airborne and structure-borne noise.

Structural |solation

A key principle is decoupling the noise source from the surrounding environment. Similar to the Box-in-Box
acoustic design, the inner enclosure of a distribution box can be structurally separated from the outer casing or
mounting surface to prevent vibration transfer. This reduces the propagation of mechanical noise to adjacent
areas and ensures that high-noise components do not directly excite the surrounding structure .

Acoustic Lining and Internal Baffles

Sound-absorbing materials are applied to the inner surfaces of the box to dampen reverberation and reduce
internal noise buildup. Internal baffles or sound traps can be strategically placed to divert airflow or vibration
paths, slowing down energy transmission and lowering noise levels. Smooth airflow paths and minimal
obstructions inside the box also reduce turbulence-induced noise, similar to plenum box design in HVAC
systems.

Vibration Damping

Mechanica vibrations from equipment inside the distribution box can be mitigated using resilient mounts,
rubber grommets, or viscoelastic layers. These materials absorb vibrational energy, preventing it from
radiating as sound. Advanced structural techniques, such as acoustic black holes, can concentrate vibration
energy at specific locations where damping materia is applied, effectively reducing both vibration and
radiated noise .

Airflow Considerations

For distribution boxes that handle airflow, correct sizing, inlet/outlet placement, and smooth internal surfaces
are critical. Properly designed airflow reduces turbulence and pressure fluctuations, which are common
sources of noise. Flexible duct connections or vibration-isolated conduits further minimize noise transmission
from fans or moving air .

Integrated Design Approach

Effective noise reduction requires a system-level approach, combining structural isolation, acoustic materials,
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vibration damping, and airflow optimization. Each element reinforces the others: isolation prevents structural
noise, acoustic lining absorbs airborne sound, baffles control internal reflections, and vibration damping
reduces mechanical transmission. Precision in detailing, especially at penetrations, doors, and service
openings, is essential to maintain the overall acoustic performance . By applying these principles, distribution
boxes can achieve high noise reduction, protect surrounding spaces, and improve operational comfort and
safety.

L ow-freguency noise (20-200 Hz) radiated from concrete box girder bridges on urban viaduct railway linesis
a

Based on existing research, this paper analyzes the noise transmission patterns of equipment within the
distribution

The distribution box is an electrical equipment with the characteristics of small size, easy

In HYAC (Heating, Ventilation, and Air Conditioning) systems, plenum boxes play a crucia role in ensuring
efficient air

The paper aims to study the constructive solutions for an adder and distribution box used in the transmission
of a

The study applies structural intensity (SI) methods to identify noise control strategies in box structures. Active
and passive noise

Finally the prevention method of the structure-borne noise, called vibration isolation, is introduced and
analyzed by the

1. Enter Search Criteria. To narrow your search area: type in an address or place name, enter coordinates or
click the map to define

Aiming at the problem of structure-borne noise disturbance during the operation of distribution transformers.,
starting from the root

The paper is based on the resonance sound absorption mechanism, and for the first time applies
multi-frequency

Were you close to a HVAC duct when this occurred? So what can you do about this type of noise? Actually,
it"s
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Through a combination of simulation and experiments., it is verified that instaling particle dampers on
distribution transformers can

A well-engineered plenum box design is essential for HVAC systems aiming for high air distribution
efficiency and

Therefore, this study integrates ssimplified experiments with numerical analyses to evaluate the influential
parameters

Our original "Top 10 noise control solutions’ was ranked the #1 industrial noise control document on the web
viathe UK HSE

Box-in-Box acoustic design is one of the most effective engineering solutions for isolating airborne and
structure-borne
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