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Abstract: In order to reduce the aerodynamic loss caused by tip leakage flow, the arrangement angle of a
composite honeycomb at the top of high pressure turbine blade was optimized and the aerodynamic performance at
the tip region was analyzed. In the present research, the geometry of the honeycomb at the blade tip was kept un-
changed, and the arrangement angle of the composite honeycomb at the blade tip was changed to reduce the total
pressure loss coefficient and the relative leakage ratio of the secondary flow at the blade tip. With the plane aver-
age total pressure loss coefficient at 30% axial chord length downstream of the cascade outlet as the target parame-
ter, the honeycomb layout mode within the range of 0~57° rotation angle was optimized by using the Isight soft-
ware nesting graph grid automatic generation process, and the honeycomb layout mode with low total pressure
loss was obtained. The results suggested that the optimization honey tip reduced the total pressure loss of the cas-

cade by 5.21% compared with the flat tip and 1.34% compared with the basic honey tip. The optimal arrangement
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scheme had a more obvious effect on preventing the tip leakage flow, increasing the honeycomb’s ability to dissi-

pate the flow, reducing the transverse driving force across the tip, and reducing the loss of the leakage vortex.

Key words: High—pressure turbine; Composite honeycomb; Flow control; Aerodynamic loss; Tip leak-

age flow
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Fig. 2 Schematic diagram of composite honeycomb cavities

Table 1 Geometric parameter of the cascade blade and the

honeycomb cavities

Parameter Value
Blade pitch t/mm 100
Blade chord C/mm 130
Blade axial chord €, /mm 100
Inlet angle o, /(*) 40.7
Outlet angle 8,/(°) -67.4
Blade span H/mm 160
Gap height 7, /mm 1.6
Honeycomb side length b, /mm 3.2
Honeycomb wall thickness d, /mm 0.8
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Fig.3 Definition of honeycomb angle
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Fig. 4 Schematic diagram of computational domain

Table 2 Boundary setting

Boundary Description Value

Total temperature/K 300

Total pressure/Pa 104645.7
Cascade inlet
Turbulence intensity/% 5
Main flow rate/(kg/s) 0.497
Cascade outlet Static pressure/Pa 101903.4

Adiabatic -
Adiabatic -

Blade surface

Hub and casing
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Fig. 6 Grid independency validation
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Fig. 8 Curve of honeycomb angle and average total

pressure loss coefficient at outlet 30% C,,
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Fig. 10 Contours of static pressure coefficient (C)) and streamline on the casing
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