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Shaft extension tubular turbine perfoom ance analysis
based on CFD calculation

QI Xueyy ZHANG Q) ing
(College of Fluid Power and Contro] LanzhouUniversiy of Techno bgy, Lanzhoy Gansu 730050, Ch ina)

Abstract Consderng Hr GD0O08—WZ— 140 shaft extension twbular tutbne m sane hydropower sta
ton which has serious problems such as bss effort vibration and noise, CFD wasused to siudy heman
reason of he problens Based on the smulation results and perfomance prediction the LGD08—W Z—
140 runnerw as designed. The flow in the new mnner coupled w ith the orgnal flw passage was stinula
ted The resulis of perfomance prediction and trial operation show tat the power can exceed the org+
nal desgn standard requiraments the noise reduces fran 95 dB to 83 dB, and the vibraton is basically
elm nated Thereforg the transfomaton of this runner is a success

Key words wbular turbing fbw; blade wing pwofile CFD; perfomance prediction
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CFD , 6 2m 300 r/min
LGD08—W Z— 140 LGD 08— . 3
WZ— 140 s 20° 22 5° 25° 5
Realizable k— € ,
Realizable k — € ,
( SMPIEC -
)’ 9
7
Pro/E e 1
[8- 11]
, .
M o
1 n. = (1)
Ape Q
Fig 1 Computatbnal doman
M ;
p ;Q
, 1
1
Tah 1 Results of selected conditions Table
B,/(°) /(°) O /(m?/mi) Ap IPa M /(N* m) n o PN
20 55 9. 873 58 753. 225 16298 11 88. 24 511760. 62
65 10. 914 58 607. 962 18 822 47 92. 40 591 025. 40
(& 11 192 58 554. 997 19 283 32 92. 39 605 496. 22
70 11. 457 58 254. 687 19 356 52 91. 07 607 794. 63
80 12. 137 58 023. 454 19471 56 86. 82 611 406. 92
225 55 10. 437 58 340. 439 16 456 51 84. 86 516 734. 38
65 11. 696 58 133. 140 19 540 23 90. 24 613 563. 25
63 12. 024 58 199. 471 20254 93 90. 89 636 004. 90
70 12. 255 58 130. 823 20483 25 90. 28 643 174. 05
80 13. 135 57 649. 372 20588 37 85. 37 646 474. 85
25 55 10. 997 57 888. 093 16319 37 80. 50 512428 12
65 12. 446 57 735. 580 19 923 66 87. 06 625 602. 86
63 12. 844 57 793. 030 20908 39 88 45 656 523. 45
70 13. 105 57 734. 706 21 165 56 87. 84 664 598. 68
80 14. 180 57 236. 497 21673 71 83. 85 680 554. 62
3 o o
, 1L 6m /s 225 Yo, 25
500 kW, 8o . 1% .
s , GDO008—WZ— 140
; 95 dB ,
, 20° Yo LGDO8—W Z— 140 83 dB
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Fig 2 Guie vanes pressure distrbutbn and velocity d strbutbn in snall flow
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Fig 3 Gude vanes pressure distrbutbn and velocity d strbu tbon in perfom ance calcu htion
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Fig 4 Guile vanes pressure distrbutbn and velocity d strbution i big flow
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Fig 5 Blade' s pressure d strbution and vebceity distribution i sm all flow
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Fig 6 Blade s pressure d strbution and vebcity distribution n perbm ance calculaton
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Fig 7 Blade s pressure d strbution and vebcity distribution i big fbw
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Fig 8 Draft tube s water fbw trace
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