Matsushita Technical Journal Vol. 53 No. 2 Jan. 2008

EFIvIZRAZIIUNTG L FT5 v TFOERALE:

Development of High-Efficiency Ceramic Metal Halide Lamp
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Abstract

This high-efficiency ceramic metal halide lamp is a metal halide lamp utilizing translucent ceramic as the arc tube. This lamp has
been developed to obtain higher efficiency suitable for facilities and outdoor lighting usage, and is based on the arc tube design of
conventional ceramic metal halide lamps that have been commercialized for shop lighting. The long and narrow arc tube shape that is one
of the most important features of this lamp encloses the high-efficiency luminescence material Prl;-Nal (mixed iodide of
praseodymium and sodium), and a design to maximize the performance is employed. Owing to these approaches, a highly efficient metal

halide lamp with luminous flux equivalent to a 400 W high-pressure mercury lamp is achieved at an input of only 150 W.
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Fig. 1 Energy balance of "Cerametal50 W".
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Table 1 Lamp performance as filling rare earth metal.
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n [Im/w] Tc [K] Ra
Ce 101 4369 22 79
Pr 98 4349 13 83
Tm 92 3087 -18 79
Dy 80 3679 -32 78
Ho 85 3356 -25 79
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Fig. 2 Mechanism of Na self absorption width.
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Fig. 3 Heat conduction from arc sheath inside A/T.
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Fig. 4 Relationship between cold spot temp. and Na self absorption width.
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Fig. 5 Photometry of long and narrow A/T design.
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Fig. 6 Cross-section of A/T.
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Fig. 7 Comparison with temperature distribution of A/T shape.
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Table 2 Specification of developed lamp 150 W.
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Fig. 8 Lamp structure of "SPD150W".
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