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Water filling and emptying process of pipeline
with combined air valve
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Abstract: In order to research the air pressure changes in water filling and emptying process of a long
distance pressured-pipeline, sectional treatment and ordinal water filling and water emptying were
adopted according to the characteristics of the pressured-pipeline. For each segment of the circular
pipe,a mathematical model which involved the relationship between the water volume and water depth
was established. On the basis of the definite positions of air valves and drain pipes as well as with the
principle of small flow filling, the ideal equation concerning with the characteristics of air valve were
calculated by Fortran programmed code for the various flow rates of both water filling and water
emptying. The results show that the greater flow rate of the water filling and water emptying,the higher
and lower the corresponding air pressure ,and the higher risk of the pipe. The greater flow rate of water
filling and water emptying should be accepted on the premise that the pipe is safe. The final filling flow
rate is 16 m’/s,and the drain valves are full opening during water emptying process.
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Fig. 1 Curves between displacement and pressure
difference of air valve

AR 2 SR R il £, R B/ Rk AU
PR (1) BT R

y = 13.66x° +17.161x" + 10. 596x + 0. 000 3,
x <0,

y ==260.4x" +51.99x + 14.899x - 0.019,
0 <x<0.2,

y = 1.055 4x° —2.964 9x° +2.716 8x — 0. 088,
x=0.2,

(1)

ﬁ¢mﬁmw5§m:p;”%pﬁ%wmiﬁﬁ

KH 1, Pa; po A RAETT,Pa; y HiEHER 4,
m’/s.

2SR EE AR R4 N AR B IE WA E R
A A 2% BRI A 35 . ARL &2 & 0%
SR EA AR A AR s A HE R I Re , KHE =
A1 G A HEIR () G548 DRI AR B 18 E 8 i T S A
i HES. RO A SRR E S EA RS T A
SIHERC N B AR SR 1 25 A, SRR I8 1 1E R s AT IR
Kbt A SRR REE 25 8 1E FE K NS E N 1Y
25, XRe e B He A SOl IR R B 2 S 148
N HES LAUEBR 77%. (EA— A2, ARL B 5%
SRR LA T, RE RGN B AR, Aig s
R TEHEAS R SRR ST R 1Y, Y AT B 58 4T
i, TR ETIILE R 0, 2 il <, K BRfUE I/
ARG

SCHP B EWIFE R TE R ST JIOK S B A E




JYBRAG, EEHIRE T F AR RIS,

KLY TR TSP B J e 3
A SRR, (L KB T, T LA
N RO R U T A S R
R

2 FEkIEA

2.1 HEFEBREST

TEFEK AL AR, 7K L4 — 5 B U AN B i 37 22
I P, AR R R — I 220 4 R — W T KA A K
TR, WL ATSE RS IBIE A6 1 A 7K AR B K TR B 56 2R
PR [ A IE K AR AR dA S B T K T8 H R
KERILIE 2.

T

N\ /4

B2 BEAE E R W A

Fig.2 Computation section of pipeline
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Fig.3  Longitudinal section of a pipeline
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Fig.4  Block diagram of solution process in water-filling
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Fig.6 Segmentation of partial pipelines
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Fig.7 Curves between air volume and time difference
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