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Abstract: The interest in development on luminaires which are available up to -52°C is surging as
demands in vessels navigating a north pole route increase. A conventional incandescent lamp used in
vessels is operated stably at -52C, but many countries including Korea have eliminated the use of
incandescent lamps gradually because of its low luminous efficacy. In this paper, therefore, to develop the
LED luminaires with high—efficiency, long lifetime that enables to substitute for incandescent lamp, it has
studied about cryogenic characteristics of LED packages, bulbs, driving circuit and power supply. This
experiments were carried out according to standards IEC 60945-8.4.1. Temperature range is from -60C to
25T, and the light output depending on ambient temperature. It showed that, based on 25T, light output
of a CFL decreased by 80% of CFL at -20°C while each increased 12% of LED bulbs and 16~19% of
LED packages at -60C.
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Table 1. Specification of LED packages.

. Luminous efficacy
Section CCTI[K] CRI [/ W] Vi V]
Cool-
white 6,500 70 110 24.5
We . 3,000 80 88 24.8
white
Table 2. Simulation condition.
Material Thermal conductivity Dimension[mm]
areria [W/m-k] <LXWXT>
LED package 65 3.0 x 3.0 x 20
PCB 105 72.0 x 72.0 x 2.0
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Table 3. Dimension of heatsinks.

Height Thickness Gap

Section [mra] [mm] [mm] Number :
Model 1 40 3 3 13
Model 2 40 3 4 11

Fig. 3. Photographs of bulbs (a) LED-A, (b) LED-B,
and (c) CFL.

Table 4. Specification of bulbs.

Model Rate‘[iv%ower CCTI[K] CRI Lﬂffaf;]s
(a) LED-A 8 5000 80 670
(b) LED-B 12 3000 70 750

() CFL 15 4000 80 800
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Fig. 5. Light output of LED packages.
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Fig. 6. Forward voltage of LED packages.
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Fig. 7. Light output of LED packages with a driver.
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Fig. 8. Forward voltage of LED packages with a driver.
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Fig. 9. Light output of bulbs.
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