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A Study on the Heat Sink with internal structure using Peltier Module
In the Natural and Forced Convection
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Abstract The Peltier Module has been used to dissipate the heat from electronic devices and electronic components.
In this module, a heat sink is used to release the operating heat into the air outside. This study addressed the heat
transfer characteristics for a heat sink with an inner tunnel. Under forced and natural convection conditions, the heat
transfer characteristics were different. Therefore, the cooling and heating performances were studied for the heat sink,
which has an inner tunnel. The heat transfer conditions were also evaluated by performing an experimental test, which
investigated the heat transfer characteristics related to the variance in time and temperature distribution. Experiments
on the heat transfer characteristics of the heat sink were conducted based on the forced and natural convection and
temperature distribution changes. In the cooling experiment, the A- and B-shaped cooling pin heat sinks decreased
the temperature of the forced convection than the temperature of natural convection. In the forced and natural
convection, the A- and B-shaped decreased to a minimum of -15°C. Under the forced and natural convection
conditions, A- and B-shaped cooling pin heat sinks decreased the temperature when the voltage was increased. In the
heating experiment, the A- and B-shaped cooling pin heat sinks increased the temperature of the forced convection
than the temperature of natural convection. In forced convection, when the voltage was 15°C, the temperature of the
A-shaped cooling pin heat sink increased to 150C, and the temperature of the B-shaped cooling pin heat sink
increased to 145°C. Under forced and natural convection conditions, the A- and B-shaped cooling pin heat sinks
showed an increase in temperature with increasing voltage.

Key Words : Cooling Performance, Forced Convection, Heat Sinks, Heating Performance, Internal Structure, Natural
Convection, Peltier Module
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