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Effect of water hammer to pressure pipes for pumping accidents

YAO Qing-yun LI Zhi-min
College of Civil and Conservancy Engineering Ningxia University Yinchuan Ningxia 750021 China

Abstract An introduction of the Dazhanchang pumping station and an investigation of the broken pres-
sure pipes caused by pumping accident in the pumping station are presented. According to the theory of
the water hammer and its characteristic the calculating model of the pumping accident is built. The
change of the water pump parameter and the piping pressures in pumping accident transition process are
simulated and the highest and lowest head envelope curves are obtained. By analysing the result com-
bined with the local investigation the main reason is deduced. Pumping accidents result in excessively
high water hammer pressure. The negative pressure occurs along pipes. The quantity of the pipes can not
meet the design requirement and so on. The measures to deal with the problem are given as following
changing the destructive pipes and installing the air inlet — outlet valve on 3" and 6" anchor blocks can a-
void the excessively high negative pressure.

Key words the water hammer pumping accident pressure pipe head envelope curve

1990 2000
3.5 m’/s 44.045 m
49 m. 7 28SA - 10A

2006 -06 -26
1957 -
1977 -



24

46
1 Y500 - 8/630 20SH -9A 6
Y450 - 6/450. $l.2 3.1
m 1100
m. D741X - 10
2 ty A B
At
2005 7 12 6 P a. A B t,
6 3 20SH -9A Q,H Q,H, P ty + At
1.2 m 1 28SA - 10A 2 Q, H,
20SH -9A 1.2 m AP B P
2
Qp =Cp-CH,
65° 25° 5s 19 s. Q,=¢C,-CH, 2
7
3~4m Cp=0,+CH, -CQ,1 0,1 3
1 3 6 C, =0y -CHy -CQyl Qpl 4
6 11 21 23 24 102 Q, ty + At P m’/s H,
KO +000 KO +650 . t, + At P m.
C, = gA/a
100 mm 500 mm C; = fAt/2DA
At s g m/s> D
1 m A m’ a
m/s f
A B
1 2 P l, +
At
Q, = C,+C, 72 5
H, = Cp-0Q, /C,
3.2
1 Qp. = C, + C.H,, 7
Qpa to + A
m’/s H,, Ly + At



47

H, =H-h 8
H m h
m
3.3
65° 25° 5s 19 s.
1 28SA - 10A 2 20SH -
9A
56.079 m 28SA — 10A
- 82% 20SH -9A
-78%
2
2
4
1 44.045 m 50
m. 1 28SA -
10A 2 20SH -9A
1.117 m*/s  0.527 m*/s
48.824 m  49.018 m.3  20SH
-9A 0.531 m’/s
47.314 m.
56. 079 m
7.255 m
2
3 7 104

520 m 14.89 m
48
m 33.11 m
4
30 ~40 mm 3~4
m
5 28SA - 10A
-82% 20SH
-9A
-79% .
5
1
2
60° 30° 7 s
30 s .
3 3* KO +075 6*
KO +201
6
1
2
3
52



24

References

1 KSB A G. Sewage pump designed for high efficiency
1 J . World Pumps 1996 4 42 -43.
2 Frost Sullian. Submersible pumping in the European

sludge treatment industry J . World Pumps 1998 7

> 3 26 -29.
CAD CAM CAPP . 2006
CIMS. 4 ' T 1007
3 258 26-29 37.
5 M .
1995.
6
: J. 2003 21 4 1-4.
4 CAD CFD 7 . CAD
CFD D . 2001.
CFD 8 ~ J .
1999 27 9 15 -17.
9 ]
1999 8 34 —36.
> : 10
7. 1997 15 3 9
. PIV PDPA —11.
. 11 ) CFD
6 J. 2005 23 5 1-10.
47
J. 2005 23 6 16 - 18.
4
5 J. 2005 23 1
15 - 18.
5 J
References 2004 26 9 24 -26.
6 .
M. J . 2004 22 4 20 -22.
2004 1. 4 _ .
M . 2000 16 5 29 -32.

1993 262 -266.



