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A Study on the Heat Sink with interal structure using Peltier Module
in the Forced Convection
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Abstract The heat generated by electronic devices can result in performance degradation. Therefore, a heat sink has
been used to release the operating heat into the air outside. This study addressed a methodology for a heat sink with
an inner tunnel. Under forced convection conditions, the heat transfer characteristics were different so the cooling and
heating performances were studied for the heat sink with an inner tunnel. This was evaluated by performing the
experimental test examining the heat transfer characteristics related to the variance in time and temperature
distribution. In the cooling experiment, the temperature of the A-shape was lower than that of the B-shape, when the
voltage was 10 V. These experimental results indicate the optimal cooling effect. In a heating experiment, the
temperature of the A-shape was higher than that of the B-shape, when the voltage was 13 V. The experimental results
showed that the temperature and efficiency of the A-shape were higher than those of the B-shape.

Key Words : Forced Convection, Heat Sinks, Peltier Module, Internal Structure, Cooling Performance, Heating
Performance
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1] The schematic of the two different types of
heat sink with internal structure (a) A shape,
(b) B shape.

[Fig.

[Table 1] Heat sink properties AL6061

Density Thenngl Specific -Heat Shear
(g /er) Conductiv Capacity Strength
(W/m'K) (J/g°0) (MPa)
2.70 180 0.896 2.7

[Table 2] Experimental specification of thermoelectric
module HM3030

Imax(A) Tmax(C) Vmax(V) Qmax(W)

3.0 70 15 154

[Table 3] The specification of silicone grease YG6111

Value
245

Property
Specific gravity (25C)
Thermal conductivity

W/mk [cal/cm-sec- C ]
Temperature range (C)

084 [2.0x107%]
-5 ~+200

Table 2= EJo] 22} HM030 ARk Lhehigic
E279) HAE]o] 2zl AAEES =0]7] 95t 1}
AL EES mxapth Agd A 1 Ao

GE Toshiba SiliconesAF2] Silicone Grease A}-&-3}
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[Fig. 2] Schematic of the experimental setup
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[Fig. 31 Cooling experiment for heat sink of A shape

and B shape
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for heat sink of A shape and B shape
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[Fig. 5] Compare temperature for heat sink of A shape

and B shape In the 4, 6, 10 voltage
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