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Instabilities of boundary layers along a tilt plate dissipating
uniform heat flux

TAO Jian2jun, XIONG Xian@ming
( State Key Laboratory of Turbulence and Complex-System, College of Engineering,
Peking University, Beijing 100871,~China)

Abstract: The stabilities ofnatural convection boundarylayers along atilt uniform2heat2
flux plate were-studied'\theoretically and-numerically. For some Prandtl numbers, thre€di2
mensional instability. may have\two critical modes,-whose critical frequencies are close to the
internal wave frequency and the'value of-two2dimensional T2S ( Tolmien2Schlichting) wave,
respectively. Specially, \at proper tilt-angles the thre€2dimensional wave mode is more unsta2
ble than the twd®dimensional “T2S wave. This result that seems contradict with the Squire
Theorem is caused by the additional buoyancy terms in the governing equations. Direct numeri2
cal simulations_eonfirmed the critical properties of the thre2dimensional waves. Since hydrodynamic
instability always exists at the first stage of turbulence transition process, current results may
provide theoretical basis for optimal design of fins with high heat transfer efficiency.
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Fig.1 Schematic setup of a tilt thermal boundary layer
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