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commercial as well as industrial lighting applications. However, thermal 4 ¢/ i Heat transfer Module Ambient

management in high power LEDs is a major challenge in which the Temperature
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parameters. Heat dissipation in the LED has been partly achieved with

the evolution of efficient heat sinks. This paper deals with the design of “
heat sink with innovative advective extended surfaces which contributes 10 geometry of the Heat sink considered consists of 10 advective fins and
for the multi-dimensional heat diss.ipation: Also simulation of heat the radial fins attached to the heat sinks is fixed to 5 for each simulation.
distribution over the proposed heat sink design proved the influence of For every increase in the number of radial fins, the Reynolds number is

the design and material removal over heat distribution. It is suggested yeocreased accordingly in order to maintain the pumping rate of the fluid
that the new design will help to reduce the junction temperature (air).

considerably thus enhancing the performance of LEDs.
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9 P Table : Summary of Junction Temperature and Heat Sink Temperature
(Advection term) :
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2 Fins Fins transfer Rate
4 Glass cover (mm?) (W/m2.K) (°C) °0)
LEDs 10 5 23094 2.9 98.9 77.1
12 5 24191 3.6 97.1 75.22
Modified Heat Sink 14 5 26014 4.7 96.5 74.91
16 5 26938 5.04 95.8 70.63
18 5 28640 5.9 94.4 69.52
Pulsed air jet 20 5 29814 6.33 93.2 68.05

Fig 1. Baylight Module (Assembly)

Figure shows the 40W baylight
Module. The junction temperature
of the LEDs measured from the
experiment is 138°C and the
maximum temperature of the heat
sink is 78°C. This adversely
decreases the lifespan of the
system. The modified heat sink in
the figure have radial and
advective fins which assist multi-
dimensional heat transfer. The

Conclusion

The change in maximum temperature of the heat sinks is from 78°C to
68.05 °C (AT=10°C). The detailed analysis shows the importance of the
proposed design with advective heat transfer surfaces. The pressure
contours gives an absolute idea by which the nominal number of fins can
be optimized for the reduced surface temperature as well as the reduced
pumping power.
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