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Effect of Helix-Alike Fin Surface Shape on Flow and
Heat Transfer.in the Internal Cooling Passage
QIU Qing-gang, -SHEN Sheng-giang
(School of Energy and Power Engineering,

Dalian University of Technology, Dalian 116024, China)

Abstract: 3-D Navier-Stokes equations were solved with the conventional k€ turbulence
model to predictturbulent flow and heat transfer in the internal cooling passage of the gas
turbine blades, in“which the staggered arrays of discrete helix-alike rectangular-{ins or
wedgedins with a certain angle were used along two inside opposite walls. Results were pre—
sented for Reynolds number in the range of 1>10*to 2> 10°, cross-section aspect ratio of
2. 9,fin height to hydraulic diameter ratio of 0. 336, fin height to passage height ratio of 0.5,
and the inclined angle of the helix-alike fin of 15A complicated 3-D accelerated spiral{low
which just likes the fluid flow in helical{in tube has been formed and it has significant effects
on the heat transfer. T he averaged Nusselt number ratios decrease and the friction factor ra—
tios increase with the increasing Reynolds number for all the studied cases. Also the detailed
discussion of the influence of helix-alike fin surface shape on heat transfer and pressure drop
was given. It is found that, the heat transfer enhancement in the internal cooling passage with
helix-alike rectangular<in is better than others, but the comprehensive enhancement perfor—

mance ratio is lower than that with helix-alike wedged fins.
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Fig- 1 3D Schematic diagram of compuational domain
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Fig.2 Schematic diagram of construction
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