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Numerical investigations for the influence of the axial gap on
the use of clocking effect
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Abstract:  Clocking effect has great potential in improving the efficiency of turbomachinery. Based on knowledge, 2-D unsteady
numerical investigations were further performed to understand the influence of axial gap on the use of clocking effect. One 1.5 stage
turbine cascade with stator/ rotor/ stator configuration was adopted as a numerical test case. Results show that different axial gaps do
have obvious effects on optimum elocking positions, and the aerodynamic efficiency benefits vary greatly with different axial gaps. Be
sides, efficiency curves versus clocking positions can be improved globally by changing rotor’ s position from the middle of two stator
rows or by reducing the distance between two stators in axial direction.
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Fig. 1 Sketch map of turbine cascades

Table 1 Parameters of blade geometry

Geometry parameter Stator Rotor
Blade count 36 41
Chord/ m 0. 062 0. 060
Thickness/ m 0. 04425 0. 054
Pitch ( mid-span., m) 0. 476 0. 0418

Table 2 Boundary conditions

Inlet stagnation pressure/ Pa 169600. 0
Inlet stagnation temperature/ K 305.0
Pitch angle/ ( ) 0.0
Yaw angle/ (°) 0.0
Outlet static pressure/ Pa 100860. 0
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Table 3 Computational cases

Case Gap L1/mm Gap L2/ mm
1 15 15
2 8 22
3 22 8
4 10 10
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Fig. 2 Computational mesh
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Fig.3 Efficiency compared between the cases
with rotor’ s axial position varied only
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Fig.4 Effect of axial gap on mixing loss
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Fig.5 Time length of the wake convecting from trailing
edge of s1 to leading edge of s2
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Fig. 6 Time averaged entropy contour in s2
passage ( CLK= 0. 4)
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Fig. 7 Efficiency comparison between cases with two

stators’ axial positions varied
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Fig.8 Time length of the wake
convecting from trailing edge
of s1 to leading edge of s2
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