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Study on Pressure Variation in Series Pipe Systems

(2 nd Report, An Investigation by the Impedance Method)

MINORU SUITA, MASAAKI KAWAMATA and NOBUYUKI NAKAJIMA

Abstract:— Our study on pressure variation in the series pipe systems neglecting the losses
was discussed in the first report. In this paper we deal with the pressure variations in the series
pipe systems by the impedance method. Dimensionless impedances for the series systems are cal-
culated assuming that the down stream end of the systems are opened to the atmosphere, and the
initial pressure variations are transmitted to the up stream end of the systems. At first, the val-
ues of the calculculated impedances in lower angular f{requencies by a digital computer, are
confirmed experimentally. The calculated results are in approximate agreement with the experi-
ments. Subsequently, the impedances for the various series systems which have a constant total
length of 500 m and consist of two parts having different length and different diameter, are
calculated dy a digital computer, changing the angular frequency over a wide range. These results-
are shown with the dimensionless impedance vs. dimensionléss anguler frequency diagrams.Some

dangerous cases are found in these diagrams.
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Table 2. Curves indicating positions.

Curves

Positions

XLy, %/ = 0

X/ Ly, X2/ Ly=0.2
Xl Ly , X2/ L,=0-4
XLy, %2/L2=0-6
X /Ly, %/ L,=0-8
XLy, %/ L,=1.0

Case [Bix10?| h§; |Bax10%|hs,x10

1 2,810,806 4,4]11.32

2 2,810,806 5.7| 2.59

3 3.5] 1.28 5.6 6.73

Iy 3.51 1.28 9,7 1.14

5 4,3] 1.59 7.7 3.72

6 4,31 1,59 | 14,41 0,51

7 5,0/ 1.81 7.9 1.59

8 5.0{ 1.81 | 18.6| 0.20
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Fig. 7(a) Impedances for the case 1

at the pipe line I.

Fig.7() Impedances for the case 1
at the pipe line II.
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