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Abstract; The characteristics of water hammer in long distance serial pressurized water transfer
system are different from those in single-stage pumping station. The causes and the processes of the water
hammer in the system were analyzed based on problems in the real project case, such as pipe burst. It
was suggested to use flow control valves to properly distribute the water volumes in reservoirs of different
elevations. The water hammer of cavities collapsing caused by tripping pump due to electric supply failure
was eliminated using overpressure relief valves and gas injection micro-discharge valves. These measures
could improve the safety and reliability of the series pressurized water transfer system.
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Fig.1 Schematic diagram of water transfer system
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Fig.2 Calculation results of pipeline longitudinal section and
hydraulic slope in steady-state without protective measures

FE V0 2 37 S0l 8] (¥ 224 Ry 3 v o ™ i A
M EAE G, A AER T KR RAL T -8 m(1
m KA A B 1290 10 kPa, R [R]) A 6 H 7K 3k,
RARGURIKSLIRE] - 22 m, RETLIKIEF 817, T
FESLBRIZFT A, 3" 0 HE 2 3 7 o o 7 o™ o5 Ak #1945 T
E BB A

3SR T 4y S B K B B, &
fiiKit B AR AENR 2= ki Co K REtH
H1 3 3 G — I K i 7K v BLC.D K
DA R K 7 Kt i R4S AN AR TR, E 1 % 10°
m’/d (KL T B 3" G B R AR R A R Ak
M CSBEmiIK, TRESEFRstTh, Sk R4
fe L B R K B ALK 7 208 R K B
JKAE g ] g 40T, e 62Kt €D ek A B T RO s
10% ~20% , 4 REAd = ALKt B 345 R 8 i fHE ok,
PRI RGBT BRI, RS2 1 itk 22 4, Mg
THERIR DY,
2.2 HKRGIBITEERMML

N T PRERK RGEIE R BT, R A A FAR =
e (527K 5 7 i F) AR 0, K D 42 o R TR A
BRI A HEACAE L, TR 7E A A v LK Tt A 3 A
J& T3, 3 — e DR A it i 20 BC TRl el , A RGER
it /KA MK A B AT R A2 ), B 1 SR i o2 1™
PR RIAR o [R] AR v 3 7 P 22 2R I BRI
IR A 3 TE BRI, Xk A2 v LK i Y 7K
AT, RS TR R LK AR

e it e 42 1 1 EL P A v /A v [R] IE TA 7
PO 1 500 & K B0 4 3 T I S A s
BRI RIS EE R LR 3, R AR A i K &

.54 .



x

www. cnwwl1985. com

5 IR K IE B B IR R K R SRR I

#3545 %134

GE I A ] W ) SO A , SE PR AR 1 AR s AT
LEIRERW] K AS R 2240 R B e 6 ™ A PR
BRI, 2% v 3 7K T AR B P K 75 oK TR e 3
K, 2% H B KCKHTES G R Z N, ELR R hE

R RRSBATI TR, K RGIE R BT, i
P A DR A R R T IE BRI, ST
AN A s Ak A5 (A b K A A B IS A RO

450 1 S Y WIS
L
< 400 |
&
i
= B350
=
= 300
250 . . .
0 5 10 15 20
5 25 /km
B3 EEREEHEEEENNERESIET

KRAFREITELER
Fig.3 Calculation results of pipeline longitudinal section and

hydraulic slope in steady-state with flow control valve
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Fig.4  Transient results along pipeline without

protective measures
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Fig.5 Transient results along pipeline under gas injection
micro-discharge valve
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Fig. 6 Transient results along pipeline under the protection
of overpressure relief valve and gas injection
micro-discharge valve
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