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Topic 4

65 °C (149 °F) — The Pain Point of Industrial Lighting

=

. Why is 65 °C (149 °F) the Pain Point?

e LED Driver Limitation: Most traditional LED drivers are rated for ambient operating
conditions up to 55-60 °C (131-140 °F). Beyond this limit, lifetime decreases sharply. At
65 °C (149 °F), driver lifetime is typically cut in half or fails completely.

e Material Limitations: Conventional materials such as polycarbonate lenses and silicone
encapsulants will show yellowing, cracking, or embrittlement under long-term use
above 65 °C (149 °F). This results in lumen depreciation and structural failure.

e Safety & Insurance Costs: At high temperatures, electrolytic capacitors may burst and

PCBs may carbonize, creating fire hazards or plant shutdown risks. Insurance

companies impose stricter requirements for lighting equipment in high-temperature

zones.
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. Industrial Application Scenarios

e Pulp & Paper Drying Section (Roller Section): Local temperature can exceed 80-100 °C
(176-212 °F).

e Steel Mill Cooling Beds and Furnace Surroundings: Typically 75-120 °C (167-248 °F).

e (asting and Forging Plants: Rapid thermal fluctuations, often >100 °C (>212 °F).

e Mining & High-Radiation Facilities: Radiation heating effects push surface temperatures
beyond limits.

e Inthese environments, 65 °C (149 °F) is the dividing line: traditional lighting fails, and

only specialized high-temperature lighting can survive.

4. Business & Technical Implications

e Market Gap: In North America and Japan, many high-temperature industrial facilities
exist, but most lighting solutions stop at 55-60 °C (131-140 °F). This leaves a vacuum
for the >65 °C (149 °F) range.

e (Cost Difference: Conventional products rely on forced cooling and frequent
replacement, which drives up Total Cost of Ownership (TCO). Lighting that can truly
withstand 80-145 °C (176-293 °F) provides greater long-term cost-effectiveness.

e Differentiation Opportunity: Whoever crosses the 65 °C (149 °F) threshold can
dominate advanced markets such as steel, pulp & paper, nuclear, and mining.
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Lighting fixtures mounted on overhead cranes in steel mills must endure extreme radiant
heat from molten iron, with instantaneous exposures reaching up to 200 °C (392 °F). In
adjacent production zones, upward heat convection drives overhead ambient temperatures
well beyond 65 °C (149 °F), imposing severe stress on conventional luminaires and
increasing the risk of premature failure.

In the drying section of a paper mill, the luminaires on the left walkway remain intact, while
those above the high-temperature process zone on the right-exposed to hot steam-have
already failed in large numbers, creating risks to industrial safety and worker protection.
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The lighting fixture indicated by the red arrow has failed due to prolonged exposure to
high-temperature steam.

The steam caused overheating of electronic components, carbonization of insulation
materials, and degradation of the lens/optics, ultimately resulting in fixture failure and
safety hazards.
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