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Design and 3- D numerical analysis of highly loaded turbine rotor blade
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Abstract:

For a typical turbine stage, with a reduction of 18 for the rotor blades. Five sections of the blade were reconstructed

respectively by adopting the parametric blade design method, and the computations of viscous blade-to- blade flow were also carried out

respectively by FLUENT commercial software package. The blade was stacked by the center of gravity in radial direction with five sec

tions. Three dimensional flow analyses were carried out to compare the flow field characteristic between the new highly loaded rotor

blade turbine stage and the conventional one. It is found that the blade load is increased by 15% and the stage efficiency is basically

maintained.
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Fig. 1 Blade geometric parameters
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Table 1 Geometry parameter of the moving blade

Rotating Blade | Aspect Height of Mean
Parameters ; ; ;
kpeed/ ( v/ min)l number | ratio [ the blade/ mm |diameter/ mm
Conventional 3000 128 | 0. 3604 111 1061
Highly loaded 3000 110 ] 0. 3604 111 1061
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Table 2 Aerodynamic parameters on inlet/ outlet

Parameters Root_section | Middle section [ Top section
Inlel total pressure/ Pa 1 085 500 1069900 | 1093 200
Inlel total temperature/ K 542 539 542
Inlet {low angle/ (%) 25. 14 19. 87 41. 63
Incidence angle/ (°) 11.2 25.39 8. 097
Outlet geometry flow angle/ (7) 18. 685 18. 099 18. 163
Outlet static pressure/ Pa 998 300 999 900 980 600

1 2

Fig.2 Blade configuration on root section
1 —Conventional; 2 —Highly loaded
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Fig.3 Blade surface pressure

on root section

Fig. 4 Blade surface pressure

on middle section

Fig. 5 Blade surface pressure

on top section
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Talbe 3 Aerodynamic parameters for computation

Inlet total Inlel total Outlet satic Specific Rotational
pressure/ Pa | temperature/ K| pressure/ Pa | heat ratio  |speed/ ( rad/ s)
0. 12160 x 10/ 578. 20 0. 98401 x 10° 1.3384 314. 16
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Fig. 6 Blade surface pressure

on root section
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