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Hydraulic design standardization for inlet and outlet conduit of tubular pump system
with front-positioned shaft
SHI Wei' , LIU Jun',LU Linguang® , XU Lei* ,ZHOU Xinyu® , SUN Shihong®

(1. The Eastern Route of South-to-North Water Diversion Project Jiangsu Water Source Co. ,Ltd,Nanjing 210019, China;

2. School of Hydraulic Science and Engineering ,Yangzhou University ,Yangzhou 225009 ,China)
Abstract: Learning from the successful experience of hydraulic design standardization of water turbine draft tube, the excellent
tubular pump system with front-positioned shaft are used for more and better in the pumping station with low head and extra-
low head. Therefore, the standardization of hydraulic design for conduits of tubular pump system with front-positioned shaft has
been premeditated in depth. The statistical rules of conduit sizes of the tubular pump with front-positioned shaft are analyzed,
and the series of hydraulic design schemes for the inlet and outlet conduits are reasonably graded. Taking the shaft width and
the nominal average velocity of the pump as key parameters,24 schemes of hydraulic design standardization of the inlet conduit
are obtained. Furthermore, 17 schemes of hydraulic design standardization of the outlet conduit are obtained by taking the outlet sec-
tion width of the outlet conduit and the nominal average velocity of the pump as key parameters. According to the results of the optimal
hydraulic design calculation, the hydraulic performances of the 24 inlet conduit schemes and the 17 outlet conduit schemes are excellent.

The hydraulic design standardization for the inlet and outlet conduit of tubular pump system with the front-positioned shaft is
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studied for the first time at home and abroad,and it is of great significance to improve the design level of pumping stations with

low head.

Key words: tubular pump system with front-positioned shaft; inlet conduit; outlet conduit; hydraulic design; standardi-

zation
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Fig. 1 Composition of inlet conduit of the tubular pump

device with front-positioned shaft
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Fig. 2 Example of shaft interior layout of the tubular

pump device with front-positioned shaft
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Fig. 3 Grades of shaft width of the tubular pump

device with front-positioned shaft
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Tab. 1 24 schemes of standardization series for inlet conduit of the

tubular pump device with front-positioned shaft

(521 F P/ (me s

Ve 4.5 4.0 3.5 3.0
1. 3D, SJi1 SJ12 SJ13 SJ14
1. 4Dy SJj21 Sj22 SJ23 SJ24
1. 5D, SJ31 SJ32 SJ33 SJ34
1. 6Dy SJ41 Sj42 SJ43 SJ44
1,705 SJ51 SJ52 SJ53 SJ54
1. 8Dy Si61 Sj62 SJ63 SJ64
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Fig. 4 Flow field of inlet conduit scheme SJ32 of the tubular pump device with front-positioned shaft
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Tab. 2 Main results of hydraulic performance calculation for 24 schemes of inlet conduit of hydraulic design standardization

Syt E%%ﬁﬁi‘%ﬁ it/ IKEE4 SO RE:Yaxii] KA KKk ?ﬁ%ﬁ?k%?jﬁ%
0951 Do (m®+ s W/ (mesh W5/ % /O ik /m ES ST
SJ11 1.3 14. 13 4. 50 98. 42 89. 02 0. 093 0. 090
SJ12 1.3 12. 56 4. 00 98. 43 89. 09 0. 085 0. 104
SJ13 1.3 10. 99 3.50 98. 44 89. 15 0.077 0.123
SJ14 1.3 9.42 3. 00 98. 45 89. 23 0. 069 0. 150
SJj21 1.4 14.13 4. 50 98. 40 88. 95 0. 089 0. 086
SJ22 1.4 12. 56 4. 00 98. 42 88. 99 0. 080 0. 098
SJ23 1.4 10. 99 3.50 98. 43 89. 07 0.072 0.115
SJ24 1.4 9.42 3. 00 98. 44 89.11 0. 065 0. 141
SJ31 1.5 14. 13 4.50 98. 38 88.91 0. 089 0. 086
SJ32 1.5 12. 56 4. 00 98. 40 88. 95 0.079 0. 097
SJ33 1.5 10. 99 3.50 98. 42 89.03 0. 070 0.112
SJ34 1.5 9.42 3. 00 98. 44 89. 07 0. 062 0. 134
SJ41 1.6 14. 13 4.50 98. 35 88. 88 0. 089 0. 086
SJ42 1.6 12. 56 4. 00 98. 39 88. 94 0.079 0. 097
SJ43 1.6 10. 99 3. 50 98. 41 89. 01 0. 069 0.110
SJ44 1.6 9.42 3. 00 98.43 89. 05 0. 058 0.127
SJ51 1.7 14. 13 4.50 98. 31 88. 82 0. 090 0. 088
SJ52 1.7 12. 56 4. 00 98. 35 88.91 0.079 0. 097
SJ53 1.7 10. 99 3. 50 98. 38 88.97 0. 068 0. 108
SJ54 1.7 9.42 3. 00 98. 41 89. 04 0. 057 0.123
SJ61 1.8 14. 13 4. 50 98. 28 88. 77 0. 091 0. 088
SJ62 1.8 12. 56 4.00 98. 31 88. 87 0.079 0. 097
SJ63 1.8 10. 99 3. 50 98. 34 88.97 0. 067 0. 107
SJ64 1.8 9.42 3. 00 98. 38 89. 04 0. 055 0.119
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Fig. 5 Composition of outlet conduit of the tubular pump

device with front-positioned shaft
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Tab. 3 32 schemes of standardization series for outlet conduit of

the tubular pump device with front-positioned shaft

‘ £ ST/ (m + s1)
1 T S

4.5 4.0 3.5 3.0
2. 1Dy SC11 SC12 SC13 SCl14
2. 2Dy SC21 SC22 SC23 SC24
2. 3Dy SC31 SC32 SC33 SC34
2. 4Dy SC41 SC42 SC43 SC44
2. 5Dy SCs1 SC52 SC53 SCo4
2. 6Dy SC61 SC62 SC63 SC64
2. 7Dy SC71 SC72 SC73 SC74
2. 8Dy SC81 SC82 SC83 SC84
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Tab. 4 Main results of hydraulic performance calculation for 17 schemes of outlet conduit of hydraulic design standardization

o FE O OPHERD O KEZCFY P jﬁ_ﬁl&dﬂ = T AT} s HiKRiE WKk

% GBI Do FE/(mesD  ®E D §HUG/C M/ PHEO/C KKK /m R G
1 SC14 2.1 3.0 1.156 17.0 0 10. 90 0. 083 0.181
2 SC23 2.2 3.5 1. 249 17.0 15 11. 69 0. 096 0. 154
3 SC24 2.2 3.0 1.156 17.0 0 10. 53 0. 082 0.179
4 SC33 2.3 3.5 1.195 17.0 0.6 10. 68 0. 099 0.158
5 SC34 2.3 3.0 1.156 17.0 0 10. 22 0. 080 0.174
6 SC42 2.4 4.0 1.308 17.0 2.1 11.58 0.110 0.135
7 SC43 2.4 3.5 1.156 17.0 0 9.94 0. 098 0.157
8 SC52 2.5 4.0 1. 256 17.0 1.3 10. 72 0.112 0.137
9 SC53 2.5 3.5 1.156 17.0 0 9.70 0. 097 0.155
10 SC61 2.6 4.5 1. 359 17.0 2.4 11. 41 0.125 0.121
11 SC62 2.6 4.0 1. 208 17.0 0.6 9.99 0.114 0. 140
12 SC63 2.6 3.5 1. 156 17.0 0 9.47 0. 096 0. 154
13 SC71 2.7 4.5 1. 308 17.0 1.7 10. 67 0.127 0.123
14 SC72 2.7 4.0 1.163 17.0 0.1 9.34 0.117 0.143
15 SC73 2.7 3.5 1. 156 17.0 0 9.27 0. 095 0.152
16 Sc81 2.8 4.5 1. 262 17.0 1.1 10.03 0.128 0.124
17 SC82 2.8 4.0 1.156 17.0 0 9.09 0. 114 0. 140
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Fig. 6 Flow field of outlet conduit scheme SC52 of the tubular pump device with front-positioned shaft
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Fig. 7 Model comprehensive performance of tubular pump device
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