32 6 Vol.32 No.6

2004 11 Journal of Hohai University Natural Sciences Nov. 2004
1 1 1 1 2
1. 210098 2. 310012
n
n
TV672 A 1000-1980 2004 06-0655-06
1 K
]
1.1
1.1.1 ‘
&7 12/’? K
P 4
T R
a b c — 0o
1
1.1.2 . . .
Fig.1 Sketch for analytic solution
of current rush to air mass
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Fig.2 Waveforms for pressure transformation of current rush to air mass under different values of relevant parameters
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Table 1 Comparison of theoretical and computational
results of maximal length of air mass
a=—N 31 n
1 +4B1a¢/3 a0 /m /m /m /%
0.5 0.11 0.11 -1.8
@0="Lo=Ly. @0 1.0 0.21 0.23 -9.5
Lo 2.0 0.39 0.43 -10.3
’ 3.0 0.53 0.60 -13.2
5 4.0 0.64 0.72 -12.5
5.0 0.74 0.83 -12.2
1 2 1 3 0.5 0.12 0.13 ~8.3
Xoax = — - 32
max = @ F 3w232a 32wzﬁ3a 1.0 0.23 026  -13.0
32 26 1.4 2.0 0.42 0.47 -11.9
3.0 0.57 0.62 -8.7
26 24 4.0 0.68 0.75 -10.3
32 24 5.0 0.77 0.85 -10.4

1 n H,=40m Hy=10m.



32 6 659

32 24 . 32
1 13.2% 25
32 . 25
32
2.2
2.2.1 Ly
32
_ n+1, n+l n+2 ;4
Xmax = a - 6Lw 192L% a 33
33 Xmax LOO 31 a LOO LOO Xmax
3
W
_ | ngh,
©= LOOLM: 34
L()O w
2.2.2 Ly
L() 3 a . 3 a LO
Ly
31
1
46, L Hy\»1) !
a=a0{1+—§ 0[1_(;)]} 35
Hy H, Ly
2.2.3 n
n 3b. n
n 1.0 1.4
. 33 34
2.2.4 H, H,
Hw HuA/H() 3 c . 3 C
250
200
50 E 150
40
£ 30 100 Hy=220m, H,./Ho=2
T 20
= 10 30 . + . .
0 2.0 4.0 6.0 8.0 0 2.0 4.0 6.0 8.0
T/s Tls T/s
() ARl B SR K E Lo (OENGEDE:E T () ANJF] Hhy R Hyy/ Ho
3
Fig.3 Waveforms for pressure transformation of current rush to air mass
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Influences of relevant parameters on pressure
of current rush to air mass in pipeline system

ZHANG Jian' ZHENG Yuan' LIU De-you' SUO Li-sheng' FAN Bo-qin’
1. College of Water Conservancy and Hydropower Engineering Hohai Univ. Nanjing 210098  China
2. Water Resources and Hydropower Technology Consulting Center of Zhejiang Province Hangzhou 310012  China

Abstract A study was performed on the influences of some parameters such as the length of water filling section before
valves initial length of detained air mass polytropic exponent n  etc. on the maximum pressure of current rush to air
mass. The result shows that the length of water filling section before valves is only related to the wave frequency of the
system and is irrelevant to the maximum pressure on air mass induced by current rush. When the water-head loss is
neglected the initial length of detained air mass is irrelevant to the maximum pressure on air mass whereas if the
water-head loss is taken into account the longer the initial length of detained air mass the lower the maximum pressure
on air mass and the more rapid the decay of the maximum pressure. Besides the maximum pressure on air mass
decreases with the increase of the polytropic exponent n and the initial stable air pressure in pipelines is of notable

influences on the maximum pressure of current rush to air mass.
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