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Effective heat transfer enhancement and the application using dissimilarity
effect of localized turbulence
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Generally, when we increase the convective heat transfer, turbulent flow is
one of the solutions. However, the turbulent flow is accompanied by an increase in fluid friction
because of the similarity represented by Colburn®s analogy, increasing power input. This study
discovered a new characteristic flow that breaks the similarity and realizes an efficient heat
transfer state by using direct numerical simulations. The objective flow is turbulent spots that
develop in the laminar plane Couette flow. As a result, an efficient heat transport state was
confirmed for the developing turbulent spot, and we revealed that the small-scale turbulent motion
contributes appearance of the dissimilarity. Furthermore, it was found that similar efficient heat
transfer states were confirmed in the growth process of the turbulent spots under thermal density
stratification.
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