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Abstract: This study describes the aerodynamic design procedure for the axial turbines of a small heavy-duty gas
turbine engine being developed by Doosan Heavy Industries. The design procedure mainly consists of three parts:
namely, flowpath design, airfoil design, and 3D performance calculation. To design the optimized flowpath, through-
flow calculations as well as the loss estimation are widely used to evaluate the effect of geometric variables, for
example, shape of meridional plane, mean radius, blades axial gap, and hade angle. During the airfoil design procedure,
the optimum number of blades is calculated by empirical correlations based on the in/outlet flow angles, and then 2D
airfoil planar sections are designed carefully, followed by 2D B2B NS calculations. The designed planar sections are
stacked along the spanwise direction, leading to a 3D surfaced airfoil shape. To consider the 3D effect on turbine
performance, 3D multistage Euler calculation, single row, and multistage NS calculations are performed.
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L 1 517 ©](chord length) [mm] a f A, A 57 (absolute and relative flow
Crar = 218 FHNF7N(airfoil maximum thickness) [mm)] angles measured from the tangential direction)
c : & X (flow velocity) [m/s] [deg]
R, : A9 4 W (meridional streamline radius) B+ =T rEZ(outlet effective angle) [deg]
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d,d, : A, A F7(thickness of leading and 13 : ol A] =2 (energy loss)
A : ¥ ZF=(tip clearance) [mm]
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: Z138k(axial flow direction)
o

u : Y51} 8K (tangential flow direction)
: A2 (meridional plan)
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Fig. 2 Turbine flowpath design
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Fig. 1 Results of through-flow design (flow angle)
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