201945 H Z?ikmjﬂﬁi%?ﬁ %50 % H S5 M

doi;10. 6041/j. issn. 1000-1298.2019. 05. 016

EHSH S AERERMERIN/KEV KN IERER RN

XTH ERH £ H KFFE

(1. P23 TAREFKFIK B 2E B, PE2E 710048 5 2. PUALRMBIEL KK A 5 838 TR B2, BRpilgiE 712100)

FEE . X HREAKEEHL, 76 3T 5 B F i DUBCR R AR 7 B B 3 i S K LA NG e R 3, Xk el
LA R RSus TR EEEN, SRR ANSYS CFX 16. 0 XFHE e sl K S MU UL 4 i 18 BEAT = 48
BT ST 5 MG S S o0 R B BT 2, A AR R 8 FOKERALR AN e i et 5 i i, SHRIE 3 =
ML SR, S5 R 3 RIS Bl T 0 A B AR, AT LA AR I B W T AR X, AT 2 0t
TN ZK I B AR, e S e it KR A, [RIBHsl /N oK WL SR K D1 e, /it ie TOLF , Dy/D, K
0. 031, KIHIACRIZRE T 5. 28 N E A W TOLV S RS TO0F , 16 85 04073 B 14 25 10 X K R AILRR R 11 52 i)
AEXT TN TR R ORI AR Z 58 0. 17% 5 0. 48% R, 76— 3 il N B30 3 3 e i
(¥ 73 A 1B B B AT S XKLL B —E S H M i

KA AKEEHL; I 1 R AR BB

FESES . TK733". 1 XHERFRIDED: A XEHS: 1000-1298(2019)05-0140-08

Influence of Guide Vane Distribution Circle Diameter on Performance
and Internal Flow Characteristics of Francis Turbine

WU Zijuan' LIANG Wuke' DONG Wei® CHEN Diyi’

(1. Institute of Water Resources and Hydro-electric Engineering, Xi’ an University of Technology, Xi’‘an 710048, China
2. College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: For a Francis turbine, the movable guide vane is mainly used to regulate the flow rate and
circulation, the relative positions of guide vane, stay vane and the runner directly affect the internal flow
of water guiding mechanism and runner, which play an important role in the safe, stable and efficient
operation of the turbine. The commercial software ANSYS CFX 16.0 was used to calculate the three-
dimensional steady flow in the full flow channel of a hydraulic turbine model machine. Five guide vane
distribution circle diameter schemes were proposed to be analyzed, aiming at obtaining the energy
characteristics and internal flow fields of the turbine under different schemes. Then the best position of
the active vane placement was determined, and the results showed that by appropriately increasing the
circular diameter of the guide vane distribution, the low-pressure area at the suction surface of the blade
could be improved, the maximum flow velocity around guide vanes could also be reduced, the flow angle
at the inlet of the runner was more reasonable, and the hydraulic losses of the guide mechanism and the
runner were decreased, and the turbine operating efficiency was improved. At low flow rates, D,/D,
(guide vane distribution circle diameter/runner diameter) was increased by 0.031, and the turbine
corresponding efficiency was increased by 5. 28 percentage points, at designing flow rate or high ones,
the influence of change of guide vane distribution on the turbine efficiency was smaller than that at low
flow rates. Compared with the different circle diameter schemes of guide vane, the difference between the
highest efficiency and the lowest efficiency were 0. 17% under the design condition and 0.48% at the
high flow one, respectively. Therefore, changing the distribution circle diameter of the guide vane within
a certain range had the engineering practicability in the capacity-increasing projects of the water-power
station units, which can be applied in optimizing the Francis turbine.
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