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Study on Pressure Variation in Series Pipe Systems

(1 st Report, Pressure Variation Neglecting the Losses)

MINORU SulTA , KonNomMo SANOGAWA and MASAAKI KAWAMATA

Abstract: — At hydraulic stations or general factories, there are many pipe lines which are
connected with two pipes of different diameter. If a pressure pulse is transmitted at the one
end of the pipe line, the pressure variations at any point of the pipe line system differ from that
of the single pipe line, with the frequency of the pressure pulse. At a special pointof the pipe sys-
tem, we found occasionally a excessive pressure pulse which is a several times or more of the
transmitted pulse. It is dangerous phenomenon. We should avoid it from the standpoint of pipe
line designers, not to speak of the safety.

In this paper, we deduce approximate formulas which indicate the pressure pulse in the each
pipe, when a sinusoidal pressure wave is transmitted at the one end of the pipe line, neglecting
the losses. And we deduce the ratio of the pressure amplitude of each pipe. The ratic does not
contain the time. The results are examined by the experiments, and the theoretical results almost

agree with the experimental results.
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Fig. 1. Horizontal series system connected

with a reservoir.
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Fig. 2. Experimental arrangement.
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Fig. 3. Bellows mechanism for

generating pressure pulse.
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Fig. 5. Effects of the static pressure on the
pressure amplitude ratio.

—OFEA % RS D, MEKER3I M, 2 mOBELER
RO MBI BRI OBAF~Th s HARD 5, TO
BR: LT, chbmEAKEOENESE, FEHRIK
PNTERIELABER75~10mdq THokDT,
BRICF €T —va YEFELAADLEL DN b,
M ERKZ S BORDEEL ThBBEICDODNTOR
HTH D, BAThwaBEECOWTEIEL EBROBE

A PAIENE 25 3 DEES 2,

6 + U

B EfRRAL e B2%BHT L, KEoERAnL
KRFRBEEHICE T, BIGKREBLBHNIWESE,
B I hk 2 BOEKICE ST 2ENEBORED H o i,
Lo RO, BEtFic: b rhrhkld, R9TFE
INb, REFO—HOER ML bh 52 ENENOK
FEOENRM A ML OBMICAET L bbb, HEtc
XS5 THETEDEE T HLBELRD B,

BRBICETE L ED 5 ICY > TRLICH I & hcZE sk
MECFERBCHELRL T,

2 £ X |

1) BT, AKERMERE EHIRE, BATZERMT
(HA 47), 262

2) V.L. Streeter, Hydraulic Transients,
McGRAW—HILL (1967 ), 107

3) J.A.Fox, Hydraulic Analysis of Unsteady
Flow in Pipe Networks (1977), 167

4) WH : RRKETEECE, Vol. 7, (HE43), 1

5) J.Parmakian, Waterhammer Analysis, Dover
Pub. (1963), 27



