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Abstract: In the water supply projects in villages and towns, it is often necessary to lay pipe in
places with high drop and long-distance for water transmission and distribution. In the actual projects,
water hammer accidents are easy to occur in the pipe with long-distance and high drop without water
hammer protection measures, which will cause great damage to pump stations and pipes, especially in the
vast remote mountainous areas of Yunnan Province, where transportation is inconvenient and
maintenance is difficult. Water hammer accident will have a great impact on the safety of the whole water
supply system. This paper takes an engineering example as the research object, adopts the internationally
mature water hammer software to establish a hydraulic calculation model, conducts water hammer
simulation calculation for pipelines under different working conditions, finds out the most unfavorable
position where water hammer may occur, and takes reasonable protective measures to ensure the stable

and safe operation of water supply systems including pipes and pump houses, so as to prevent accidents.
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Fig.1 Calculation of the working water head of No.1
pump station to No.2 pump station and the pipeline from

No.2 pump station to the water treatment plant
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Fig.2 Calculation of water hammer caused by pump
shutdowm when no protective measures are taken for

pipelines from No.1 pump station to No.2 pump station

2500 —EiEERE —WhKk
ks —Rokek
2 400
g 2300
é
= 2200 'M
i N
R b4
2100}
2000
BZ2 J28 J29 J30J31 J32 J33 J34 J36 J37]J38 Qs2
1900 . . . . .
0 500 1000 1500 2000 2500
E B /m

E3 2#RuihE K] BB IFREERERKETE
Fig.3 Calculation of water hammer caused by pump
shutdown when no protective measures are taken for

pipeline from No.2 pump station to the water treatment

plant
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Fig.4 Calculation of pump-stop water hammer in case of
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setting multi-functional pump control valve + multiple
slow-closing check valve + multiple air valve for the

pipeline from No.1 pump station to No.2 pump station
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Fig.5 Calculation of pump-stop water hammer in case of
setting hydraulic pneumatic tank + multiple slow-closing
check valves for the pipeline from No.2 pump station to the

water treatment plant
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Fig.6 Schematic diagram of the layout of protective

facilities
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