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Design of Long-distance Gravity Conveyance Pipeline for a Water Diversion
Project in Xi’ an
WANG Jun, MA Ping-an, CUI Hong-jun, ZHAO Hai-liang

(Xi’ an Water Group Planning and Design Research Institute Co. Ltd., Xi’ an 710082, China)

Abstract: In a long-distance water diversion project in Xi’ an, the total pipeline length between
the water source and the water plant is 42.5 km, and the diameter is DN2 400. The design method of the
transmission pipeline such as the selection of the pipeline line, pipe diameter calculation, selection of the
pipe material and water hammer analysis were introduced. To make full use of the elevation difference
between the water source and the water plant, the long-distance gravity water conveyance was realized
through the comparison and selection of the pipeline route and pipe diameter. It not only ensured the
safety of water diversion, but also saved the construction investment and operating cost. Combined with
the model, the pressure envelope simulated by the end valve at different closing time was analyzed and
compared. The end valve closing water hammer and cut-off bridging water hammer were eliminated
through the water hammer protection measures such as setting water hammer air valves and pressure relief
valves along the water pipeline and prolonging the closing time of the end valve, so as to ensure the
operational safety of the pipeline.

Key words: long-distance water diversion project; gravity water conveyance; water hammer

analysis
1T TAEBL Hy, BT K R GE I K S E 2 LR B & 4xisty

POemi K A T2 By, KBt I 20 4R KRB ARG I, B o5 B A K S
PIRE 100 x 10* m*/d, —BAHIAE 40 x 10* m*/d, & F  70% L) I, SZHUR S K AE 7 BRI, 1%k )8
2016 4E 6 AT Tk, AR LA MEhs, W T A7 5 x10° m’/d, R i peizok ) — W T
PRI 5.6 4470, JRUKE I BRI IR GE 5 AR N R # E AR A% 2N 2R 2%, 2K T PRl 17

.84 -



www. cnww1985. com

I OR,F . me TR RIARKESE N HAKEE T

FH3T A H22H

SN EPOES . AU NE Y & QIO S E

SRk R ZK )T — 11 40 x 10* m*/d B4R AR
AT 2R TR0 I A 8K B
TR TE IR AUK G, i ARG KA B R T
N5 m'/s, BN 42,5 km, TRE R L 15.7
f¢o0, Hrp TR 2 11. 6 {470, TR g HAh 7%
21 2.8 4¢7T, Bise 2 AR A B 29 1.3 /478, %
FIK TR HESE X A Pk | — B TR A 7K U5 )
PRUEK T B IE R 81T, o0 R KT s alias , 48
T T K e A P RN RIE 2 e 0 P 22T & Ak &
PR T RRSE K S B AR .
2 HrkE &Ikt
2.1 BUKARIEE

HR A AH SCTERE, IR 5 | 7K 4R 38 i V5Vt vt L
Ui Sk K BEAR K B AR 2R 8 000 x 10° m® (5]
TP TR R A KB 2900 4 000 x 10° m®, 3
O3 B ARG IR IEAR ] 3 2 VS R A0 K ) 40 x 10°
m’/d BB A ISR T 2R, 519 5 S TR A7 3k T /K %
PO AR Z I, 456 AR TR 0 B
BRI SR B 8 UK DI BERTE 1 2 it o
2.2 HOKEEBELRAIXE

TCIE KA B R 57K B K H KA i i ey 22
2922 m, HAA B E oK 5000, s FIHE
WAL Y S 1Y SR TEES Y vt el S T = A N R IR
KA = R /N T8 T8 I 7K T3 R

P B KA T e B — I A 2 ) AR,
PO IR B BT AN, AR IE S T R R 1) AT 5K
it , DA A R, I AT R ) R A A O T
Y , G0 1 B 3 B pie 2k, 52 ) 309 RN YR 2R R IR
A TR 7K A8 T8 RS 57 T 1 S TS T v, T SR TR
FRIR S B ) JE s = A LS SRS T L B
R 197G ) AR SO ZR A SR T, A L B S T
LA BRI B VG ARG, 28 i i AOK ) itk
K LRI IR SR 6 3 Ab IE 17 4b EWE TR
54k, HKE BT HZALE 1,

o1k AR N
1 HkEEFELEMA

Fig. 1
2.3 HKEEBEBZHWE

AR TR N R i K A T AR, AR (ot A3t

Plane line location of water conveyance pipeline
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Fig.2 Steady state analysis of pipeline operation
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Fig.3  Pressure fluctuation process curve in front of end

valve

Bl 4 S A DR it 4 T A0 DR ), A i R 1T 5 A
IFE] Ay 450 s I EATACALMY [ ) 28 2R K]

560

540
3‘\2 520
4z 500

0 5 10 15 20 25 30 35 40
B2 /km

4 FRimiE Xk EETE S 450 s REBEENEEL

Fig.4 Pipeline pressure envelope at end valve closure time
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Fig.5 Pipeline pressure envelope at end valve closure time
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