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Numerical simulation and design-improvement 'of leading-edge
film cooling in an inlet guide vane
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Abstract : \ The numerical investigationson the leading-edge film cooling of aninlet guide
vane were performed and described in this paper. The program CFX was employed to obtain
the numerical solution. The original desgn was smulated to obtain flow and heat transer
characteristics of-the leading edge film cooling. The film cooling characteristics and interac-
tions between jets and mainstream around the leading edge, especialy near the stagnation
line, were analyzed in detail. To provide better coolant coverage around the leading edge,
the cooling configuration was modified based upon the analysis and understanding of the 3-D
prediction for the original desgn. The modified designs were compared with the original de-
sign, providing better coolant coverage around the leading edge.

Key words: leading-edge film cooling; numerica smulation; cooling effectiveness;
gas turbine; desgnimprovement
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Fig.9 Comparison'of the film cooling-configurations.between the original design and the modified design 1
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Fig. 10 Contoursof effectivenesson the leading edge of the modified desgn 1 under three blowing rations
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Fig.12 Film cooling configuration of the modified design 2
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