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Effects of Circumferential Angle and Diameter Ratio on the Flow and

Heat Transfer Characteristics of Double Swirl Cooling
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Abstract: Considering the lack of understanding of the flow and heat transfer mechanism of the
double swirl cooling structure at the leading edge of turbine blades, a reasonable tangential
double swirl cooling structure model was established. The SST k-w turbulence model was solved
by using the Reynolds averaged Navier-Stokes (RANS) equation. The flow and heat transfer
characteristics of the double swirl chamber were analyzed when the circumferential angle is
60°-120° and the diameter ratio is 0. 435-1. 2. The results show that, compared with the single
swirl cooling, the opposite vortex pair is formed in the double swirl chamber, and the
phenomenon of impingement and reattachment appears in the fusion zone, which makes the
comprehensive heat transfer performance better. With the increase of the circumferential angle,
the Nusselt number of the swirl chamber wall increases first and then decreases, while the
friction coefficient shows an opposite trend. It is estimated that the comprehensive heat transfer
factor reaches its highest value 1. 94 when the circumferential angle is 90°. When the diameter
ratio is 0. 6, the comprehensive heat transfer factor can reach 1.52; when the diameter ratio is

less than 0.6, the comprehensive heat transfer performance is almost unaffected; and when is
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greater than 0. 6, the comprehensive heat transfer performance decreases with the diameter ratio,

especially when the diameter ratio is greater than 1, the performance drops dramatically.

Keywords: double swirl cooling; circumferential angle; diameter ratio; Nusselt number; friction
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