5536 F5 4 )
Vol. 36 No.4

KM K B Bt R

Advances in Science and Technology of Water Resources

2016 457 H
Jul. 2016

DOI;10. 3880/j. issn. 1006 -7647.2016. 04. 003

Fe IR R R R H R AUK LB il £ PR

B RK, 5

(1. PR REIR A5 L B VL g At

', ==’
211100; 2. HEKILHE I BDAERAE ,BIL S 443002)

TE . A THRAR et B MAAE T i b R XLk R e Fem R A = g3 2 F AL &
BT 5 AR et s F X T4 As R X RSB R kit o THR AT NERE
N IR G R TERT R TR Rt R mEN A BRE NARGEEAE, EREN AR
FHE TOUTF oy Rikak AR E+10°H B A R et stk Kikik Fra it B 4 -6.6% ~5.0% ; £ ik
WA P AT I R vt 2 Bl SN A SR 3, BKE P s 3R K i RARL TSR AT 4G 2. 86 45, & A 691k
W SR AR R A SR BRI S, R A T AR 55 B 3 o T AR K R iR R AN R ) BB AR E
BAKERS NERRAIL LN F X AB it Kegtbikm K EHE,

KIS 4 R AR AL, Rk R eP AT B AL ; = 4 T B A

FE %S . TK733".5;TV741 kARG A XEHS 1006 - 7647 (2016 )04 - 0013 - 07

Numerical simulation of runaway transients of Kaplan turbine model based on blade regulation//ZHOU Daqing' ,
GUO You', JIANG Dezheng’( 1. College of Energy and Elecirical Engineering, Hohai University, Nanjing 211100, China;
2. China Yangtze Power Co. , Lid. , Yichang 443002, China)

Abstract: In order to study the effect of different laws regarding the opening and closing of the blade on the runaway
transient of a Kaplan turbine, the runaway transient of a Kaplan turbine model in five blade control modes was simulated
using the three-dimensional unsteady numerical method. Changes of the rotation speed, flow rate, torques, and pressure
fluctuation with time were analyzed, and the pressure distribution on the blade surface and inner flow patterns in the draft
tube were examined. The results show that, compared with the maximum runaway speed under the fixed blade conditions,
the variation of the maximum runaway speed ranges from —6.6% to 5.0% when the blade angle is changed from —10° to
10°. Opening blades during the runaway transient increases characteristic parameter fluctuations, causes the maximum
negative pressure at the central area of the draft tube to reach 2. 86 times the initial value, and produces an eccentric spiral
vortex rope, which induces strongly low-frequency fluctuation and is adverse to the unit stability. Closing blades can reduce
water velocity, alleviate pressure fluctuation, and improve the flow pattern in the draft tube, but reasonable closure modes
should be investigated in order to avoid an excessive increase in the runaway speed.

Key words: Kaplan turbine; runaway transient; blade regulation; opening and closure law; three-dimensional unsteady
numerical simulation
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