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Tab.1 Experimental program
— ?:ﬁﬁ/(mi csh B i:%iﬁﬂmi csh :
22 42 62 22 42 62
1 82.92 82.92 82.92 9 106.92 106.92 106.92
2 85.92 85.92 85.92 10 109.92 109.92 109.92
3 88.92 88.92 88.92 11 112.92 112.92 112.92
4 91.92 91.92 91.92 12 115.92 115.92 115.92
5 94.92  94.92 94.92 13 118.92 118.92 118.92
6 97.92  97.92 97.92 14 121.92 121.92 121.92
7 100.92 100.92 100.92 15 124.92 124.92 124.92
8 103.92 103.92 103.92
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Fig. 1 Bulb tubular turbine computational domain in models
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Fig. 2 Meshing diagram for bulb tubular turbine
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Fig.3 Blade opening 22° structure-3D streamline

(d) 0=124.92 m"/s

velocity diagram

B i B T OUHE R 2 Y ST T R N T
TS SE AR T T AT WA A A A D A R 2
PN 103,92 m®/s WL PR 11,2 m/s,
Myh Ry 124,92 m' /s B CFHW B R 13,7 m/s,
Fe K A8 DX, e e f o A B 5 A B R AR
JE o it 1Y ORI e B A I AR 1) T A AR AR R T 2k
A HURIG 22 S M R E R R I T

AENEFFRE A 42° 62 B, = 4 R I 2 AR Ak R0
B 22°HE A AR, 2 R K A AR A I £k B R B
R T o A A AL 4 1 B0 e M 52
TERIFEE 62° I B0 S WY Wk o i A4 7 2 /K A8 PR 6 A7
TER) ZUE e RS AL E ., MR REKE L. &
AT IR R AT, FEAFE T RAKE R A
B, HH T AETE e 3 7K O % R 7K A8 RE T it I ) o
FAE AT B K B HLHLH N TE RTF BT
Gy 7 A W IR B
3.1.2 YRR L S B

T =B A = 2T A 2R A, oA
JEAZ R L PRI I A 4 O A — 25 A A, FEAIL
HNF LS BIRETRIER xy B (:=0), %

XM IT B 22° A5 A/ i T, fE R B 1 e
i T /K UL 7 1) AR AT AT N O R KA i B
fi] F ]t Dok (PR 4D o IR X [ 249 04 (1. 2~9. 5
m/s), ZIIHT 1 BE LR IR B BN SN, S P
o Ja B S ML 1) B e SR A AR S T I T b
FE T HLAL I BE Ab 28 BT O, N AT 0 BE Ak K ORI 22
R i R0 o3 DA s It ) ik, g0 o B A B0
NP R T S ] 2 Sk o 3 80 S0 1 7 A BRI O
2 R RE TR 2 B KA HHEBL . i T AR
P Bl I BE f FE . 20 3 BT A A AR I 3 A
TR, TERKERWIEIM G A I H A1 T 54
R A S 2% BT A A AT DX, s K i e i
FEKAE I 5 R K4S b RE R e 1k X UK AR 28 il
{8 S 5 I R A ST R B4 ) P
o T3 H0 A XS B3 i T A DX AN
B A2 05 1) 3 EL I R e R /KA b DR 455 B ] i
2y JIr i R 15 O 3 AT 8 43 K AL A — E 19 IE B
L R R KA T BEARAF A e R . X = 4R
Lo ir—2.

FIR/(m - s™)

i //

b v
a,,;})

(a) 0=85.92 m’/s
FRR/(m - s7) TR/ (m - s7)

B 17.62 v

11.44 16.27 7 (777

10,50 { 14.93 W
9.56 W o /
8.62 1224 y
7.68 / M =10.89 / f’fﬁ

b 674 4 =9.55 7

P 580 = =8.20 >

e = ~6.86 b

(¢) 0=112.92ms (d) 0=124.92ms
B4 EHAEREFHN-—FFPOAREKEE

Fig. 4 Blade opening 22° structure-meridian center plane

streamline velocity diagram
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Research on Internal Flow Characteristic of Fixed Guide Blade and

Variable Paddle of Bulb Tubular Turbine Based on CFD

GUO Tong"?,MU Zhen-wei"?,XIA Qing-cheng'’,GUI Xin-wei'*, L1 Ze-fa'’
(1. School of Water Resources and Civil Engineering, Xinjiang Agricultural University, Urumqi 830052, China;
2. Xinjiang Key Laboratory of Water Resources Engineering Safety and Water Disaster Prevention, Urumgi 830052 ,China)

Abstract: To study the internal flow characteristics of bulb tubular turbine with different blade opening structures un-
der large medium and small flow conditions, and to make theoretical support for the optimization of the flow passage
components structure and the coordinated relationship, the research indexes were taken as three-dimensional streamline
distribution, central meridian plane streamline distribution and central meridian plane pressure distribution. The results
indicated that the maximum flow velocity existed at the runner of the bulb tubular turbine in the flow pattern analysis,
and the flow pattern was chaotic, which was the focus of efficiency optimization. The reason of vortex in the draft tube
was analyzed, and it could be optimized by reducing the dead water area. The internal pressure showed an overall decline
tendency from the inlet channel to the draft tube. The pressure value at the runner discharge cone was the smallest. The
pressure in the draft tube gradually increased along the flow direction, and the highest pressure value was 82 464. 15 Pa
when the flow rate reached 124. 92 m®/s. The calculation results can provide a reference basis for the modification and op-

timization of the bulb tubular turbine.

Key words: bulb tubular turbine; fixed guide blade and variable paddle; internal flow characteristics; numerical sim-

ulation





