201141 A N A1 =S § 42 4 4 1 W

BIMIVKERKBY E45 ML S XX RaNFFIE

%’:éé” FEMH e’
(1. AEdL KR K B 22 e | 22 g, A8 450011 5 FREINEY Sy = ‘ﬁﬂﬁl JK L TR [ R SE 6 %, bt 100084
3. Dlﬂliliwkjcsqkﬂ'%i/lw LREEZEBE, dtat 100083)

[(HZE] R UK KBS 56 180800 TR T 2K S L %EJZT%%I&HH%J:B’J SEHE. % SE
XK ZE AR EE LI B A SR SUAR AN TR , O T 3R A0 T MR I X B U B0 A #ﬁF?K%MI%K%HKL
L Ak BT K AL B 0 ARk B S R A B L e S K R IOL%S AL s HEAT 42 U T8 A AR
E%om’&fﬁﬁﬂﬁ FE WO Sl o T R ] kR 2k B Sﬁ;[:i?%%ﬂ%ﬂﬂuu_Wﬁﬁth%?%,‘i‘k‘iﬁ%Tkiﬂ‘UK
AE , EHLLH B G SRR . EE W RIS AR ST I LB, W SR OKE BB N M E D Ik sh iR 5
WA 3 AR T, ELWR /)N 5 TS ik 2 0 () e 0 e E 11 04 e ) Bk s R B v, 222 ATk 8l o

KEWR: KFKEN SIEX IWmAR JEE R

I E 43S TK734; TH318 XHkARIRAD: A X E 4S5 : 1000-1298(2011)01-0039-06
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Abstract

The S-shaped region of complete characteristics on pump-turbine is caused by centrifugal force larger
than common hydraulic turbine. The flow on that S-shaped region is very much unsteady. In order to
obtain the flow on that region, the steady and unsteady simulations were analyzed on turbine, turbine
runaway, turbine brake near no-discharge, anti-pump near no-discharge and anti-pump operation
conditions which run on S-shaped curve. The results showed that much large eddy existed in vanes and
runner. That eddy wasted much water energy and reduced turbine output. Through the unsteady
simulation of S-shaped curve, it is found that the pressure pulsation frequency and amplitude in spiral
casing and cone of draft tube are similar and the amplitude is small. The pressure pulsation amplitude on
guide vanes and blade inlet are high, and those frequencies are also high. Those simulations are always
used to know the essence of S-shaped region and reduce the unsteady characteristics.
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Fig.2 Simulation operation condition
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Tab.1 Computed condition

TS Qi ny n/r+min ' a/a,,

No. 1 0.4350 85.0 1123 1

No.2 0.2820 121.2 600 1

No.3 0.0132 124.3 600 1

No. 4 -0.0194 124.2 700 1

No. 5 -0.2583 165.2 700 1
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Tab.2 Comparison between simulation and test
LB i L A5 2 Qun o Qu o QL RE/% ny BRE/ %
k—e 0.4420 84.93 0.4350 85.0 1.67 0.08
No. 1 k-—w 0.4470 84.96 0.4350 85.0 2.76 0. 05
SST 0.4470 84.94 0.4350 85.0 2.87 0.07
k—e -0.0185 117. 80 -0.0194 124.2 4.59 5.14
No. 4 k—w -0.0190 121. 10 -0.0194 124.2 1.96 2.53
SST -0.0186 118. 10 -0.0194 124.2 4.35 4.90

d: :Q\n NN *H 0/11 NUPT ﬁﬁllhﬁﬁﬁ*ﬁ*ﬂ Et»ﬁﬂ"] qg{ﬁ?}ﬁﬁ N qﬁfﬁﬁﬁu

MF 2 ATLAE AR AR E T 00 X % 3 4 R i
i S K 5 AL No. 4 1F, & — & AR RCE 153 07 1%
fR 7K g P Rl 5 22 B K, SST S R K0 (i 1153 Jr 45 116 7K
TIPEREIR ZEIRZ  k — o B RVEUE T3 T 13 19 K T3 1
REIR ZEde /b o TEARE TOLIX K 48 ML T4 5 No. 1,3
ol i 0 A6E 0 KR TSR BT A 19 UK g PR RE R 25 ¥ 7E 3%
AN o LA ETFRZUR U] b — o it PR B A S &
FAR S B A& 22 T80 05 No. 1 AL 3 20, 38 A

K3 AT A B E XA B, i AN AR E XL A
Ui sl 2R AR v B B Z B, A
WAL E W FAE E W R s BE T I R A £ - o
B

3 AIRAEERNSH

B b — o i VAT X 2 B s B9 5 A 00 AR
PEATRUE T A5 B P00 R K 3 PERE AN 3 PR

%3 HEsR
Tab.3 Simulation result
T Q. ng, Q. [ Q,R%E/ % ny 2/ %
No. 1 0.4470 85.0 0.4350 85.0 2.76 0
No.2 0.2953 126.2 0.2820 121.2 4.72 4. 14
No.3 0.0132 123.1 0.0132 124.3 0. 00 0.94
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Fig.4 Velocity and streamline on vanes and runner
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