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Abstract: Efficient cooling structure is the key to avoid the damage of air—cooled turbine blades, which di-
rectly affects the cooling efficiency of the blades and the stability of aeroengine. However, the coherent effect be-
tween the main flow and the cold air flow is more complex due to the high efficiency cooling structure. Moreover,
the development of efficient cooling structure has been restricted by the processing technology. The turbine blade
is divided into leading edge, middle chord and trailing edge regions from the perspective of controlling cold air
flow. The research progress of cooling structure of air—cooled turbine blade and the aerodynamic heat transfer
characteristics under rotating conditions in the last decade are reviewed, including vortex impingement cooling,
film hole shape, internal enhanced heat transfer structure of trailing edge and septal rib shape. On this basis, the
cooling effect of each structure is compared, and the defects of various cooling structures are pointed out. Finally,

the future development direction and difficulties of air—cooled turbine blades are proposed.
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Table 1 Categories of turbine blade cooling technology

Turbine blade cooling technology

Cooling technology discussed in current work

Leading edge Middle chord Trailing edge
Direct jet N
Swirl jet N
Internal fibs \
Dimples N
Pin fin N
Serpentine channel N
External Film cooling N N N
Thermal barrier coating
Others Effusion cooling

Platelet transpiration cooling
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Fig. 1 Compound cooling structure of blade"
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(a) Impingement cooling(IC) with (b) Impingement cooling(IC)
circular nozzles with rectangular nozzles
(¢) Vortex cooling (VC) (d) Middle-double vortex cooling (M-DVC)
(e) Tangential-double vortex cooling (T-DVC)
Fig.2 Streamlines and velocity contours in XY section'”
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