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ABSTRACT

Waterhammer and slamming phenomena can occur when power is cut off due to reversal flow in pipeline and sudden close

of check valve. Therefore analysis of reversal flow time, which means the time of reversal flow in pipeline due to pumping

station blackout, is needed to protect facilities from waterhammer economically and efficiently. However systematic study on

reversal flow time has not been done yet. So theory of reversal flow time analysis is proposed and verified with experiment

using several parameters like pump specific speed, motor pole number, and characteristic curve of pipeline in this study.
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Table 1 Pump data

(3 )a w » =

(3o oo x

Pum Design | Design | Actual Inertia |Specific
. D flow head | head | Mrpm)| moment | speed
YPE 1 O /min) | H,,(m) | H, (m) Ikg - m?)| N

Centril 393 | 315 | 1782 | 089 | 331
fugal

Table 2 Motor data
Type Pole Inertial Moment | Design Capacity
P I(kg - m) P(KN)
Squirrel _
Induction 4 317 145
Table 3 Pumping system characteristic data
- Pump Pipeline | Motor Brake
No ( 30/W _Q) head(m) | head(m) | power power
m’/min
pump H])ipe P(kw) PB(kW)
1 0.0 50 315 89.4 34.1
2 15 49.9 31.7 9.3 90.5
3 3.0 497 32.1 103.0 9.8
4 6.0 495 339 1159 1089
5 9.0 485 36.9 1282 120.5
6 12.0 46.7 412 140.0 131.6
7 15.0 44.3 46.6 151.1 142.0
8 18.8 39.25 552 164.2 154.3
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Fig. 47 Pumping system characteristic curve at At =0
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Table 4 Pumping system characteristic data at At =0.25sec

Flow Pump head | Brake power | Pipeline head
(m*/min) H,,py (M) (kW) H,;, (m)
0.00 4745 7172 315
1.46 47.36 83.67 316
2.92 4717 89.48 321
5.85 46.98 100.72 33.8
877 46.03 111.43 36.7
11.69 44.32 121.62 40.7
14.61 42.04 131.28 459
18.30 37.25 142.70 4.0
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