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Research on the efficiency of water hammer protection by various types of air valves
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Xi”an University of Technology, Xi’an 710048, China)

Abstract: Air valve is water hammer protection device installed at water transfer pipes or mains.
Improper selection of air valve type and size could lead to the phenomenon of vaporization as the
inflow of air entering into the pipes not in time, or the fast expulsion of air in the pipeline indu-
cing the separation of water column and close the transient. In order to study the effect of water
hammer protection by different types of air valve, the theory of transient and the method of char-
acteristics are used to establish the boundary conditions of air vale in this paper. Matlab software
is used to carry out numerical simulation calculation and to compare the effects of water hammar
potection without airvalve and with single valve oriffice and double-criffice air valves. The effects
of water hammar protection by different valves with different diameters are further analyzed when
the air valves with double valve oriffice are used. The calculated results indicate installing the ap-
propriate oriffice diameter air valve with double-valve oriffice can achieve reducing transient nega-
tive pressure and prevent the excessive transiment positive pressure at the same time.

Key words: hydraulic transient; water column separation; method of characteristic; orifice diame-

ter of air valve
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Fig. 1 Air valve structure (lever type)
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Fig. 3 The calculation flowchart of air valve boundary
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Fig.4 Diagram of the layout of pipeline
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Fig. 5 The transient pressure line without air valve
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Fig. 6 Air inflow volume curve and the transient pressure

line with sigle orifice air valve
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/N FL AL AR /mm 12 15 18 21 24
HEEE/m 0.004 6 0.004 7 0.005 7 0. 006 0 0. 006 2
I KB AE TE /K 3k /m 8. 30 18. 80 27.11 28.6 29. 79
e K B8 i 7K 3k /m —0.23 —0. 32 —0.38 —0.39 —0.40

%8

£ ppsgzon
sS4 - n

<2 AT

}:Oo 510 15 20 25 30 35 40 45 50
R I [6)/s

£

7\7[‘530— N ---= /N ALAL4E12 mm

® 20 \ /MR AL L4518 mm

R 10 % N /N L L1524 mm
0 AN oe=ms

B e
\agloo 510 15 20 25 30 35 40 45 50

M [8)/s

P 7 22 O L s IR O R it 2 R A8 T ) 46
Fig. 7 Air inflow volume curve and the transient pressure

line with dual-orifice air valve
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