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Analysis of hydraulic performance and structure for
Linjiaba Bulb Tubular Pump Set

Qin Zhongjian' , Wu Jie', Zhang Rentian®
(1. China Water Huaihe Planning, Design and Research Co. , Ltd. , Bengbu, Anhui 233001, China; 2. Jiangsu Surveying & Design Institu-
te of Water Resources Co. , Ltd. , Yangzhou, Jiangsu 225009, China)

Abstract: Linjiaba Pump Station is the first station which adopts large-scale gear-driven bulb tubular
pump set. In order to obtain optimum hydraulic performance of the pump set, its hydraulic loss was cal-
culated by Computational Fluid Dynamics (CFD), and the results were compared with the model pump
set test. The structures of bulb tubular pump supports, vane angle adjustment, main shaft seal apparatus,
bearing arrangement, gearbox and synchronous motor were analyzed. The conclusion indicates that, the
testing efficiency of the model pump set is 78% , the cavitation characteristic is fine at the net head(2.4
m) of pump station, and its hydraulic performances reach the index of the eastern route project of the
South — to — North Water Diversion. The application of large-scale gear-driven bulb tubular pump set pro-
vides reference for type selection, design and manufacture of other pump stations of low lift and large flow
capacity.
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WMAERERE D, Kb LU H A I 0 R (D =
4.2 m) FrEXRFBEREE(D =4.0 m) RHEMHE
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Tab.1 Characteristic level of water and net head of

pumping station m
O3 31UV S VAR 5 S U} S b3
wit 33.90 33.30 2.40
Bi& 30.20 31.80 0.10
571 31.70 33.30 3.10
iy 2.08

R MR R AR BRI ESATITER AR
VA4 6E(EH1 68), KEHRER K2 850
mm, BF T HE 25.0 m'/s, REBRHNN RN
1250 kW. AR S5 sh¥lE3 1T B e f i sh,
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&1
Schematic diagram of pump set interface
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Fig. 1
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Fig.2 Flow field pattern of internal flow in bulb
tubular pump set
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Tab.2 Hydraulic loss of CFD simulation for different flow capacity

BilRE kS #KHE (4 ~ B) ATHIPE(C - D) HiK (D ~ E)
BAWS  BKE/m ko pmk/m KABKH%  KABKE/m  KARKL %  KABKEm  KARKE%
50 0.09 0.02 22.22 0.04 44.44 0.03 33.33
80 0.22 0.04 18.18 0.10 45.45 0.08 36.36
100 0.32 0.07 21.88 0.14 43.75 0.11 34.38
120 0.52 0.10 19.23 0.20 38.46 0.22 42.31
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Fig.3 Outside drawing of model pump set
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Fig.4 Characteristic curves of prototype pump set
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Fig.5 General assembly drawing of bulb tubular pump set
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Fig.6 Schematic diagram of vane angle adjustment
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A EHMBEHETEHRB AR : —H2HE
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4 & #
D) BEIG IR AR R TR R,

2.4 a TR T, KEXEREET 8%,
HERRENShtkee, YIH & T ER IR A

BKILARE TRMER.

2) N AR &R R RS, RAS
SMEAR G B SEE A i R R S, 1
R ENAEIM LR, F— KBS R RE TR

3) RENEBRAL BT 8 3R o R LA M B NEAT,
AERHEA KRR KHBRRSOVIAER R R
HIERM T EENER.

3 % 3T ( References)

(1] fKEMAMEHRAERTRAR. KL ARET
BRERNRS LTRSS RITRE[(R]. 8 K
HERMEN R RARAF, 2004

(2] (M) BXTIVEREEAR EHEKHTHEERR
(CFD)#it & B[R], LH: BABRHEBEFRAA,
2006.

[3] Caridad J,Kenyery F. CFD analysis of electric submer-
sible pumps ( ESP) handling two-phase mixtures [ J].
Transaction of the ASME: Journal of Energy Resource
Technology, 2004, 126(2) : 99 -103.

[ 4] LiYaojun,Wang Fujun. Numerical investigation of per-
formance of an axial-flow pump with inducer(J]. Jour-
nal of Hydrodynamics, Ser. B, 2007, 19(6): 705 -
711,

(5] (BOBEXTVREER ERAERE&XRLERR
&H(R]. IH: BrBREEHERLF, 2006.

[6] BEF.FERE KBRITHAFRE CFDHEII]. H
MHLBL, 2007, 25(5): 17-19.

Lii Jianxin, Xu Yuehuva. CFD calculation for large-scale
bulb tubular pump(J]. Drainage and Irrigation Machi-
nery, 2007, 25(5) : 17 -19. (in Chinese)

[7]1 BR#,BE, BERL% REBKREEBEED

HESBA(I]. OMHRRFER: ARMEE,
2003, 24(5): 47 -50.
Chen Songshan, Yan Dengfeng, Lu Weigang, et al. A-
nalysis on transient process in low-head pumping instal-
lation during starting period[ J1. Journal of Jiangsu U-
niversity ; Natural Science Edition, 2003, 24(5); 47 -
50. (in Chinese)

(8] K{-H,BHRF, KO#.% FARERITHARERE

BB ARKEA[T]. BEkILASKMES, 2008,6(6) :
6-~9,
Zhang Rentian, Deng Dongsheng, Zhu Honggeng, et al.
Technical features of two bulb tubular pumps [J].
South-to-North Water Transfers and Water Science &
Technology 2008 ,6(6) : 6 —9. (in Chinese)

(RfEwE & )



