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Numerical simulation of cooling effectiveness with
injection of double-outlet hole

L1 Guang-chao, ZHAN G Wei-; XIAN G Song, WAN G Cheng-jun , PEN G Darwel

(School of Aerodynamics.and Energy Engineering,
Shenyang Institute of Aerenautical~Engineering, Shenyang 110136, China)

Abstract : In order, to optimize-the structure of the film cooling, the film cooling per-
formanee of a novel' hole with double-outlet-was investigated by numerical smulation. The
Navier- Stokes equation was solved by Fluent. The realizable k€ model and enhanced function
were used. The 'numerical e&fectiveness of the cylindrical hole agrees well with the experi-
mental data. The result of the double-outlet holeinjection showsthat the lateral spreading of
the filmisimproved as compared to theinjection of the cylindrical hole. At the blowing ratio
of 0.5, the vortices at the trunk hole outlet are reduced by the injection of the branch hole.
At the blowing ratio of 1.0 and 2.0, the vortices at the trunk hole outlet are eliminated by
the injection of the branch hole. The optimal blowing ratio isfound at blowing ratio of 1.0.
The double-outlet hole improves the cooling effectiveness sgnificantly while requiring for
easily machinable round hole as compared to expanded hole.

Key words: aero-engine; turbine blade; film cooling; cooling effectiveness;
numerical s mulation
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