(AR - MR

2R 88 m DI HH?

N T DA

— 2 ANA AEFKERRKK > T —

R G

Vertical Pump with Total Length of 88 m - Water Intake Pump Used in Las Vegas -

by Tomohiro YOSHIDA, & Dai KUDO

Designing the vertical mixed flow pump delivered in 2009 to Las Vegas, United States, presented many technical challenges because
its total length of 88 m was the longest in the history of our large pump deliveries. Based on examination informed by our broad experi-
ence in the manufacture of vertical pumps and through verification by analysis, we solved such technical challenges as the accumula-
tion of production errors, the difficulty with dimensional tolerance control due to shaft stretch in the longitudinal direction, the dry run-
ning of submerged bearings at start-up, and vibration problems. The long pump has been designed to allow simple and efficient instal-
lation; it also has reduced weight so as not to exceed the crane capacity. The pump has already been installed on-site and is in commer-

cial operation.

Keywords: Vertical pump, Intake pump, Pump total length, Dimensional tolerance control, Weight reduction, Dry running, Finite element method,

Lateral vibration, Torsional vibration
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Fig. 1 Outline drawing of the pump
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Table Delivery of pumps with an underground length
of 25 m or more

WA | WA | RE B wa RIS
Year | Country Model Set Specifications ength
1981 fnziz 400vY2GE| 2 | 18 mzfgig | 283m
1983 755'27’ 600vyaM | 12 | P “;3/1‘2;‘; 1X<V7V4 m | 706m
1985 | 121 [asovyzce | 1 | T m/minx Zm g,
1085 | 12N asovyn | g | S0myminy Bim g,
1906 | 1M | asovyn |1 | S0 m/min G5 m gy
2000 cq;a so0vym | 6 | Bm/ mn 0™ | 44m
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Fig. 3 Model for lateral vibration analysis
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Fig. 6 Results of response analysis for lateral vibration
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Fig. 9 Results of response analysis for torsional vibration
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