201249 A N A1 =S 5§43 4 45 9 W]

DOI:10.6041/j. issn. 1000-1298.2012. 09.013

it KBRS R AR ED B AR 4L 18 3T

(FE] WA UG R o8l 46 sk i AL g 37, SR Y CFD 5 AR X 22 W i b o 2K 56 B N 350 088 8l 2t A7 00 1 46
P, 9855 ANSYS BoPh g ) i B B S AT 45 3R 5 U A ) i BOAR B I R Y OI0 AL , ik ke T IS O s S
T 22 (8] B 2 PN O 3 2 () B3 B T R, R AR T el RS A 5RO O ek R A BT B ML S AT

FR: AR SgEdE shoh Bl ok

FE 4% S TK735 XEkPRIRAD: A X E4S : 1000-1298(2012)09-0062-04

Optimization Design of Bucket Roots Type Line for Pelton Turbines
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Abstract

With multiple nozzles and high head Pelton turbines, the increasing of nozzles will lead to mutual
interference of flows in the runner, which reduces the efficiency of Pelton turbine. The working pressure
at the root of bucket will increase obviously, and the safety factor of the hydropower station will be
reduced. UG software was used to establish the model of runner bucket. By using CFD technique, the
internal flow of a Pelton turbine with six nozzles was numerically simulated. ANSYS software was used to
analyze the stress on the bucket. The runner bucket and profile line at the root were optimized. The
problem of mutual interference among jets and internal flows was solved after the increasing of nozzles.
The intensity and hydraulic performance of Pelton turbines were guaranteed. The designed unit has the

characteristics of stable operation and high efficiency.
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Fig. 1  Positioning map of horizontal and

longitudinal section lines
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Fig.2 Establishment of bucket leaf model and zoning
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Fig.3 3-D entity model of bucket and runner
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Fig.4 Pressure, velocity and path line distribution
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Fig.5 Pressure, velocity and path line distribution

in bucket at 50% jet
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Fig. 6  Flow situation of runner with six nozzles
acting at the same time
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Fig.7 Model diagram for stress calculation of bucket
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Fig. 8 General deformation diagram of bucket
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Fig.9 Equivalent stress diagram of bucket
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