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In this paper, we design a helical fin structure for the heat sink for a high-power LED lighting module, and analyze its thermal
properties. By means of the helical fin structure, we can obtain about 14% larger surface area for the limited volume and it can
decrease the LED chip temperature by about 12%. Because this helical fin heat sink has 15% less total volume than a conventional
one, we can also expect to reduce the production cost due to these structural properties.
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FIG. 1. (a) Helical Fin Heat sink model, (b) Reference model of
MRI16 Heat sink, (c) Parameters for Helical Fin structure.
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FIG. 2. Schematic diagram for element’s stack structure.

TABLE 1. Properties of element part

Thickness Thermal conductivity
Element Part
(mm) (W/mEK)
LED Chip 0.15 130.0
PCB 1.2 154.0
Thermal Tape 0.5 0.5
Heat sink 25.1 105.0

TABLE 2. Thermal properties and density of various materials

Material CcIl}c]iZI::Ejllity (E};E Densigy
(Wimi) (10°°/C) | (g/em®)
Aluminum 247 23 2.7
Gold 315 14 19.32
Copper 398 17 8.9
Lead 30 39 11
Molybdenum 142 4.9 10.22
Tungsten 155 4.5 19.3
Invar 10 1.6 8.05
Kovar 17 5.1 8.36
Aluminum nitride 320 4.5 33
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FIG. 3. Temperature distribution of heat sink (a) Reference heat
sink (b) Helical heat sink.
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FIG. 5. Temperature of LED chip as a function of (a) Surface
Area (b) Volume.
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