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Numerical investigation on heat transfer characteristics of the tree-like
branching microchannel with dimples
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Abstract: The flow and heat transfer characteristics in the tree-like branching microchannel of gas
turbine blades have been studied by adopting three dimensional Reynolds averaged Navier-Stokers
equations coupled with the SSG turbulence model, with the effects of dimples on the thermal aug-
mentation analyzed. The results reveal that in the studied structures, the longitudinal vortex flow
induced by branches and the disperse vortex flow caused by dimples are the major factors of heat
transfer enhancement in the dimpled branching microchannel. The secondary vortex flow fields of
steam and air in the microchannel are very similar; however, the averaged Nu number of steam is
about 48% ~67% higher than that of air due to the differences of thermophysical properties. At
the ratio of different streamwise spacing to diameter, the friction factor ratios of steam flow in all
microchannels first decrease and then increase with the increase of Re number, and the Nu num-
ber ratios and thermal enhancement factors reduce as Re number rises. When the streamwise

spacing to diameter ratio is 3, the steam cooling displays the best overall thermal performance.
Key words: gas turbine blade; tree-like branching microchannel; dimple; steam cooling; heat

transfer enhancement
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