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Measurement of local heat transfer and estimation of near wall adection velocity
by multi-points thin film temperature sensor

Nakabeppu, Osamu
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In this study, we fabricated adjacent multi-point MEMS thin-film heat flux
sensors and measured unsteady wall heat flux in a forced convection field. Additionally, we
developed a method to estimate the advection velocity near the wall from the heat flux signals at
multiple adjacent points. Over the course of four years, including a one-year extension, we
prototyped four-point and five-point sensors using silicon and aluminum alloy substrates and
conducted experimental studies in an air forced convection field. By analyzing the cross-correlation

of heat flux, we determined the delay time between adjacent points. We developed an algorithm to
calculate four surface velocity vectors for the four-point sensor and nine surface velocity vectors
for the five-point sensor. By removing error vectors using the standard deviation of the calculated
vectors, we established a method to obtain reliable estimated velocities.
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