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Development of turbulent heat transfer evaluation method and elucidation of its
mechanism using a MEMS sensor
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To clarify turbulent heat transfer mechanisms, thin-film temperature sensors

with a size of sub-millimeter were fabricated using MEMS (Micro-Electro-Mechanical Systems)
technologies, and high-resolution wall temperature and heat flux measurements were performed.
Additionally, advection velocity of a fluid body near the wall was estimated from the phase delay in
the wall temperature or heat flux obtained at the adjacent points, which aims to detect the heat
transfer and flow simultaneously. To verify the physical meaning of the advection velocity estimated
from the wall temperature or heat flux, PIV (Particle Image Velocimetry) was performed in a flow
channel under the same condition as the wall temperature measurement. As a result, it was confirmed

that the advection velocity corresponded with the wall parallel velocity at the height of which
corresponded to the thermal boundary layer thickness.
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