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Increase heat dissipation efficiency of Al plate
according to surface roughness treatment by sandpaper or sandblast
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Abstract Recently, as the interest in energy savings has increased, there has been increasing use of LED lighting,
which is an eco-friendly device that replaces high energy consuming fluorescent lamps and incandescent lamps. In
the case of a high output LED, however, the life time is shortened due to deterioration caused by heat generation.
As a solution to this problem, this paper evaluated the LED life extension effect by increasing the convective heat
transfer coefficient of the heat sink surface for LED packaging. A roughing process was carried out using sandpaper
and sand blasting. The changes in surface roughness and surface area after each surface treatment process were
evaluated quantitatively and the convective heat transfer coefficient was measured. When sandblasting and sandpaper
were used to roughen the aluminum surface, a higher convection heat transfer coefficient was obtained compared to
the untreated case, and a high heat dissipation efficiency of 82.76% was obtained in the sandblast treatment.
Therefore, it is expected that the application of heat dissipation to the heat sink will extend the lifetime of the LED
significantly and economically by increasing the heat efficiency.
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Table 1. Average roughness value of Al plate according
to the number of sand paper

NS LA #50 #80 #110 #220
#)
AR
i, 0.29 235 1.56 1.04 0.77
(pm)
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Table 2. Average roughness value of Al plate according
to sandblast pressure with 3 sec. of operation

P
(Bar) 2 3 4 5 6
AR |
R(L 1.36 222 248 2.62 2.94
(yem)
T,
h, Heater
T
LE
h, Heat sink
Ty
Tair
Fig. 1. Cell models for convective heat transfer coefficient
measurement
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