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Evaluation of Convective Heat Transfer for Discontinuous Fluids Using
Deterministic and Stochastic Theory Based Space Connection Model
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When the scale decreases in the heat transfer phenomena, stochastic factor
of the fluctuation should be considered in addition to the deterministic factor which represents the
overall direction. In this study, we developed a solid surface temperature measurement system based
on two-dimensional thermo-reflectance method to obtain the thermal conductivity of the nano-wires
dispersed on glass substrate and having network structure of stochastic connections. The measurement
system has nano-scale time and spatial resolutions, and we measured the two-dimensional temperature
distribution and heat transfer characteristic of nano-wire network, and also the transport
characteristics of microchannel flow of micro-particle mixed fluid and heat transfer coefficient of
dilute polymer solution. The time and spatial fluctuation characteristics caused by the wire
connections and particle passing were evaluated using the stochastic functions and statistic
analysis using Weibull distribution.
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Fig. 1 : Schematic of nanowires (device) and TRI system for temperature measurements.
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Fig. 2: Temperature distribution of nanowire network structure of current applied case,
and probability density function of temperature difference and Weibull fitting.
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Fig. 3: Particle alignment and probability Fig. 4: Particle and cell distribution and
density distribution of particle properties.  transport in microchannel flow.
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