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Structure Optimization of Radiation-Shaped Heat Sink for
High Power LED
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Abstract We investigate a radiation-shaped heat sink (RHS) using equivalent thermal resistance model, working
temperature measurement and software simulation. The thermal resistance model is based on principles of heat
transfer. Two digital thermometers and the Icepak software are utilized to conduct temperature measurement and
thermal simulation, respectively. The results of the measurement and simulation agree with each other, proving the
feasibility and reliability of using Icepak to carry out thermal analysis. In order to decrease the working temperature
of the heat sink, controlling variable method is adopted to optimize the number of its fins and the aluminium plate’s
diameter and thickness by Icepak, which can serve as a reference for the structure optimization of the RHS.
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Table 1 Structural and dimensional parameters of RHS

Parameter Value Parameter Value
RSH outside diameter d, /mm 80. 2 RHS height A /mm 65.0
Al ring outside diameter d;/mm 48. 4 Al ring inside diameter d;/mm 40.0
Number of fins 44 Fin shape Trapezoid
Al plate thickness 8, /mm 5.0 Al plate diameter d;/mm 57.0
Baseplate thickness §,/mm 1.5 Baseplate diameter d,/mm 46.0
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Fig. 4 (a) Surface temperature distribution and (b) temperature variation of monitor point of RHS
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Fig. 6 Surface temperature and surrounding air flow field of RHS with (a), (b) 44 fins and (c¢), (d) 26 fins

Table 2 Al plate’s mass and highest temperature of RHS with different plate diameters

Diameter of Al plate /mm Mass of Al plate /g Highest temperature /C
52 26. 81 53. 864
57 32.33 54.076
70 49. 83 54. 256
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Table 3 Al plate’s mass and highest temperature of RHS with different plate thicknesses

Thickness of Al plate /mm Mass of Al plate /g Highest temperature /C
3 18. 55 54.098
5 32.33 54.076
10 53. 00 53. 695
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