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Abstract: To further improve overall cooling performance of a turbine endwall, internal cooling
structures of the vane endwall for the high-pressure turbine of an aeroengine was focused on in
this study. Using a lattice structure for internal cooling could not only improve overall cooling
effectiveness of the endwall, but also reduce pressure losses of internal cooling structures without
affecting aerodynamic performance within the turbine passage. The conjugate heat transfer
characteristics of endwalls without internal cooling and with internal impingement cooling and
lattice cooling for different blowing ratios were investigated. Overall cooling effectiveness and
flow and heat transfer characteristics for different internally-cooled endwalls were analyzed and
compared. Results revealed that overall cooling effectiveness in the upstream area of the endwall

with internal cooling was greatly improved with the increase of blowing ratios, but that in the
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downstream area was mainly determined by external film cooling and an optimal blowing ratio

was 3.0, which was rarely dependent from the internal cooling. Compared with the endwall

without internal cooling, the endwalls with impingement cooling and lattice cooling showed much

higher overall cooling effectiveness, and the endwall with lattice cooling was better than that with

impingement cooling in terms of overall cooling effectiveness and aerodynamic performance. For

the blowing ratios of 1. 5, 3.0 and 7. 0, the endwall with lattice cooling was 1. 48%, 1.10%, and

1. 33% higher respectively in area-average overall cooling effectiveness and 35.8%, 34.0% and

7.5% higher respectively in total heat transfer rates, but 36.0%, 36.9%, and 35.1% lower

respectively in pressure losses compared with that with impingement cooling.

Keywords: turbine endwall; conjugate heat transfer; impingement cooling; lattice cooling; film

cooling
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Fig. 5 Comparison of laterally-averaged overall cooling
effectiveness predicted by different turbulence mod-
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Table 1 Comparison of area-averaged overall cooling effec-
tiveness from different turbulence models with ex-

perimental result
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