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47 kW LED Lamp for Reduction of Power Consumption in Photochemical Reaction Processes

BF BA aE B3 alll EE
B NAGANO Nobuhisa W IWAO Akio M ISHIKAWA Tatsuaki

RETATVI () &, TAOVEMTHBHTOS 72 LOEBRICERENAARIETOTARRRELT, 1959F0
KERTVTHOMMEY), HRERELLRTOFMNIILT Y TICEDETORRERVEEEEOITE,

SEHHIE, R () ERET, BELHHEENOHIRZEEL, FRIILFYTICRDSRRELVTLED (RASAF—NR)
FVTOREICEVIBAT. ERO16EHMIRICES LED DEBERERM, LEDZED v/ aViRETEHEEES
=HDKEROGEEE, ROME - BHRLEBABREZFEL, ARISTOEATOHREENZ, FMNIILFVTITHAN
#9130 %HlIATES 47T KWOXENLED 7> 7 %#XR LI,

Toshiba Lighting & Technology Corporation has been engaged in the research and development of light sources for photochemical reaction processes
developed by Toray Industries, Inc. for the synthesis of caprolactam, a raw material for nylon. We manufactured mercury lamps for these processes in the
1960s, and have been supplying sodium lamps with improved efficiency up to the present time.

In cooperation with Toray Industries, we have now developed a light-emitting diode (LED) lamp with a large output power of 47 kW to replace existing
sodium lamps, with the aim of reducing power consumption. This LED lamp achieves an approximately 30% reduction in power consumption compared with
that of a sodium lamp by applying the following technologies: (1) a high-density packaging technology in which a large number of LEDs are mounted on a
16-sided polyhedral structure, (2) a water-cooled system achieving a lower junction temperature for each LED, and (3) a constant-current power supply

offering high efficiency and compactness.
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Mechanism of photochemical reaction for synthesis of caprolactam
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Relationship between wavelength region and dissociation reaction
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Relationship between wavelength and caprolactam productivity
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Comparison of spectral distributions of sodium lamp and LED
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Outline of LED lamp
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Cross-sectional shape of LED mounting structure
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Internal structure of LED lamp
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Comparison of switching losses of continuous and discontinuous type
step-down chopper circuits
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47 KW LED lamp
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Result of LED substrate temperature measurement
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Comparison of sizes of bulb-shaped LED lamp and 47 kW LED lamp
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