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Research on water hammer protection of pneumatic tank
JIANG Meng lu, ZHANG Jian, LUO Hao, L1 Dong zhou
(College of Water Conservancy and H ydrop ower Engineering, H ohai University, N anjing 210098, Chi na)

Abstract: A ccording to the working principle of pneumatic tank, the surge cycle and pressure fluctuation formulae of the pnewr

matic tank were deduced under the circumstance of power off pumping. Compared with the ordinary air tank, the effects of dif

ferent parameters on the performance of water hammer protection for pneumatic tank were analyzed, and the mathematical mod

el of the pneumatic tank in transition period was developed. Combined with the example of a long distance w ater supply project,

the effects of water hammer protection bet ween pneumatic tank and ordinary air tank were compared using the numerical simur

lation of transition period. The results showed that pneumatic tank can effectively elim inate pump stopping water hammer in the

long distance water supply project and has better protective features than the ordinary air tank.

Key words: long distance water supply project; transition period; water hammer protection; pneumatic air tank; mathematical model
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Fig.1 Schematic diagram of the working principle of pneumatic tank
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Fig.2 Schematic diagram of pum ping station water conveyance
Isystem with pneum atic tank
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Fig. 3 Elevation and piezom etric head of the pipeline between

the pump station and the end of water plant
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Fig.4 Minimum pressure envelope for power off pum ping
without protective measures
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Tab.1 Shape parameters of ordinary air tank
BHLH AP R 2 PURSURSAIE ) AU A
JKIK/ m A I/ m PRTA/ m? IS m /m /m?
WA a 4.0 1.0 100. 0 23.5 62.8 500. 0
SHED 4.8 2.0 100. 0 23.5 62.8 680. 0

2

Tab.2 Shape parameters of pneumatic tank

I U B X

R TARLRS g AR A
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SR — —
’ SHEARTRY m? AR/ m o RREAY m2 RS m /m /m?
SR 80.0 5.0 100.0 23.5 61.8 500. 0
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3
Tab.3 M inimum pressure at the bottom of air tank
SRR 2R m3 SHE R A5/ e 3/ m
HINA R a 500. 0 2.30
A b 680.0 3.93
A A A 500. 0 4. 40

5
Fig.5 Minimum pressure envelope along the pipeline centerline of

the two kinds of air tank protection scheme

6
Fig. 6 Variation process of the tank bottom pressure with

the two kinds of air tank protection scheme
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