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Article Overview

Distribution boxes are highly susceptible to high temperatures, which can accelerate component aging, reduce
insulation performance, and increase the risk of electrical failures or fires.

Risks of High Temperatures

Distribution boxes can experience internal temperatures exceeding 607C due to direct sunlight, heat reflection
from surrounding surfaces, and heat generated by internal electrical components, even when ambient
temperatures are below 40?C . Excessive heat can cause insulation materials to become brittle, electrical
contacts to oxidize or loosen, and circuit breakers to malfunction, potentially leading to fires or widespread
power outages . High temperatures al so increase contact resistance, creating a feedback loop that further raises
heat levels and accel erates component degradation .

Causes of Overheating

o Internal heat generation: Electrical current flowing through components produces heat according to Joule's
law (Heat = 12R), meaning small increases in current or resistance can significantly raise temperatures .

o Environmental factors. Direct sunlight, heat reflection from concrete or asphalt, and poor ventilation can
elevate internal temperatures far above ambient levels.

o Design limitations: Inadequate airflow, insufficient insulation, or improper material selection can exacerbate
heat accumulation .

Mitigation Strategies

o Ventilation and airflow: Use louvered vents on multiple sides and staggered air inlets/outlets to create a
natural convection "chimney effect,” allowing hot air to escape and cooler air to enter .

0 Material selection: Prefer natural-color stainless steel or flame-retardant ABS for the enclosure, as these
materials reflect heat and resist corrosion .

o Insulation and shading: Apply double-layer top insulation or heat-reflective coatings, and position boxes to
avoid direct midday sunlight .

o Load management: Avoid overloading circuits during high-temperature periods and minimize heat
generation from internal devices.

o Active cooling: In high-risk environments, consider fans, heat sinks, or air-conditioning systems to maintain
safe operating temperatures .

0 Regular monitoring: Use infrared thermometers or thermal imaging to detect hotspots and aging components
before failures occur .

Conclusion
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High temperatures pose a significant threat to the reliability and safety of distribution boxes. Proper design,
material selection, ventilation, load management, and regular thermal monitoring are essential to prevent
overheating, extend equipment lifespan, and ensure stable electrical operation in both indoor and outdoor
environments .

Protect the life of distribution box in high UV and extreme temperatures with UV-resistant materials,
insulation,

In flammable and explosive environments, explosion-proof distribution boxes should be selected and
expl osion-proof

Evaluating ambient temperature conditionsis crucial, as high surrounding temperatures can

A finite element model of a low-voltage comprehensive distribution box was established to ssimulate and
anayzeits

To fix temperature rise, |1 check load diversity, tighten terminations, increase copper thickness, and clean
airflow paths.

This study uses the IEEE 33-node system as its research subject to analyze the comprehensive impact of
temperature variations on

And with the extreme weather and wild temperature swings of recent years, outdoor enclosures are even more
highly

Meanwhile, the anticipated rise in local temperatures in cooling-degree days due to GCC will reduce the
capacity of distribution grid

In areas with high temperature change, it"s a good idea to use enclosures made of materials with low thermal
conductivity, such as

Overheating is one of the major causes of the failures of transformers and bushings,

Electrical enclosures P66 for extreme temperatures from -60C to +250C, built for high humidity or very dry
environments to protect

Areas with possible fire or explosion risks due to explosive atmospheres and/or mixtures - are caled
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hazardous (or classified)

To reliably avoid potential ignition sources and thus ignition of the potentially explosive atmosphere in
junction and

Through this simulation model, the temperature distribution of the box-type distribution room under different
dry-type transformer load

g temperature can increase the potential dangers to equipment op o unexpected equipment shutdown - Some
manufacturers

Methods to prevent overheating of the distribution box include: Proper Ventilation: Make sure there is
adequate space and ventilation
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