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LED Luminaires for Enhancement of Energy Conservation and Cost Reduction

SPECIAL REPORTS
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With the development of high-efficiency and high-luminosity light-emitting diodes (LEDs) in recent years, conventional luminaires for both indoor

and outdoor lighting applications are being replaced by LED luminaires.

therefore required.

LED luminaires that meet the specifications of conventional luminaires are

For indoor lighting applications, Toshiba Lighting & Technology Corporation has developed a compact LED spotlight luminaire for retail stores as

an alternative to conventional high-intensity discharge (HID) spotlight luminaires.
aided design (3D-CAD) and a thermal analysis simulator to help dissipate the heat of the LED efficiently.

We designed the LED spotlight using three-dimensional computer-
We also employed a printed circuit board

(PCB) made of iron with a high-thermal-conductivity insulating layer suitable for the ceramic package of the LED, to prevent solder cracks caused by

differences in the thermal expansion coefficients of the materials.
of about 35% have been achieved.

Energy conservation of about 45%, downsizing of about 40%, and cost reduction

For outdoor lighting applications, we have developed an LED security streetlight luminaire that can be set at the same intervals as existing

streetlight luminaires.

This was achieved by both designing the reflector shape using an optical simulator to decrease glare, and realizing high

horizontal illuminance. Energy conservation of about 71% and long lifetime more than 300% have been achieved.
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Target specifications of newly developed LED spotlight
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Result of thermal simulation analysis of radiator
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Characteristics of various metal-base PCBs
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Performances of newly developed LED spotlight and conventional HID
spotlight
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Recommended illuminances of security streetlight luminaires
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Reflector array
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Performances of conventional security streetlight luminaire and newly

developed LED type
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