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Abstract: In this paper, the characteristics of a carbon nanotube composite heat sink proposed to replace
the advanced Al heat sinks for LED lighting devices were studied. Proposed CMP-PLA heat sink was
made by mixing 20~70 wi% carbon nanotube, 20~70 wt? bio-degradable polymer of melt-blended PLA
{poly lactic acid) and PBS (poly butylene succinate) and PLA nucleating agents composed of the mixture
of soybean oil and biotites, at 150~220T with 1,000~ 1500 rpm. Optical and electric characteristics of 7.5
W LED lighting devices using heat sinks with such prepared CMP-PLA were investigated. And, the
properties of the heat, which was not released from the CMP-PLA type heat sinks, was also
investigated. The color temperature of LED lighting devices using the CMP-PLA heat sinks was 5956 K,
which is x= 032 and v= 034 in the XY chromaticity, and the color rendering index was 75 The
luminous flux and the luminous efficiency of LED lighting devices using the CMP-FPLA heat sinks was
5406 Im and 7268 lm/W respectively. Measured initial temperature of the heat sinks was 27T, and their
temperature increased as time to be saturated at 52°C after an hour.
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Table 1. Comparison of optical characteristics.

Table 2. Comparison of electrical and optical characteristics.

CMP-PLA p
- TR Al Heat sink Heat sink Parameter Al Heat sink (I:-Ih::t lsi::
Value Value Value Value
CIE x 0.3430 0.3219 Voltage 2209 [V] 220.7 [V]
CIE v 0.3639 0.3481 Current 39.71 [mA] 35.64 [mA]
Correlated Color 5108 K 596 K Power 787 [W] 7.4 [W]
C:t‘{':“ﬁ"::;l:ng - Power Factor 0.909 0.9457
Index s Lo Total Flux 4319 [Ilm] 54061 [Im]
Dominant 5658 nm 5108 nm Luminance Efficiency 5492 [ImW] 7268 [Im/W]
Wavelength
S Yiewelroath & 1= 455 am Tahle 3. Specification of components.
Center Wavelength 55509 nm 54392 nm
Material Density  Specific Heat  Conductivity
[kg/m’] [l/kg-K] [W/m-K]
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Fig. 1. Thermal test results of CMP-PLA heat sink.
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