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Behaviors of Boundary layer in an Oscillating Flow
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Oscillatory flow heat transfer is an essential design factor for thermoacoustic refrigerator, especially in a
stack of an acoustic refrigerator, regenerator in Stirling refrigerator and related heat exchangers, In the research
of the past, the mode of heat transfer of oscillatory flow was mainly classified into laminar and turbulent flow
heat transfers. And the space-cycle averaged heat transfer characteristics are well correlated using Nusselt
number, Reynolds number, Strouhal number and Prandtl number for the respective heat transfer modes,
similarly to forced convective heat transfer. However, the effect of oscillating boundary layer on heat transfer
characteristic was not considered.

In this study, experimental and analytical investigations were conducted paying attention to the behavior of
oscillating boundary layer.
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Table 1 Physical property of Silicon oil
KF96-100cSt at 25[deg.C]

Kinematic Viscosity v [m%s] 1.00x 10"
Density p [kg/m®] 965
Specific heat Cp [kJ/kg-K] 1.55
Thermal conductivity 4 [W/m-K] 0.163
Thermal expansion coefficient 8 [K'] | 99x10°
Prandtl number Pr 911
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Fig.4 Temperature and velocity distribution
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Fig.5 Heat flux distribution along the bottom wall
Re;,=1.59,Ra;,~1419,514,=0.105,51,=0.628
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