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Fluid flow and heat transfer of ribbed channel based on the
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Abstract: Using the numerical simulation, the fluid flow and heat transfer characteristics of a ribbed
channel considering four rib configurations (transverse ribs, inclined ribs, V-shaped ribs, and inverse V-
shaped ribs) and two designs (uniform design and hierarchical design) were studied for verifying the
effectiveness of the hierarchical design concept. The results demonstrated that using the hierarchical design,
the heat transfer performances of four kinds of ribs slightly decreased, the transverse rib had a minimum
reduction below than 3.00%, while the inclined rib presented a maximum reduction up to 12.76%; the flow
resistance was significantly reduced, the transverse rib had a minimum reduction with the decreased
friction factor by 36.15%—37.67%, the inverse V-shaped rib had a maximum reduction with the decreased

friction factor by 46.98%—50.32%; as a result, the hierarchical design effectively improved the overall
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cooling performance of the ribbed channel with a reduction of 81.29% for the inverse V-shaped rib at

Reynolds number of 100 000. The slight reduction of the heat transfer performance and the marked

resistance reduction came from the combination of the constrained secondary flows and the lowering effect

of the mainstream.

Keywords: internal cooling of turbine blade; hierarchical design concept; heat transfer;

pressure loss; overall thermal performance
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Fig. 1 Schematic diagram of the internal cooling channel
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