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Abstract; The protection of water hammer in long distance water transfer project is related to the
stability and safety of the whole transmission system operation. The total length of transboundary water
supply pipeline from Ethiopia to Djibouti is more than 200 km which transfers water in forms of pumping
pressure flow or pressure gravity flow. Through the mathematical model, water hammer was simulated and
analyzed under different working conditions including pump-stop, valve closing and small flow in the two
flow states above respectively. According to the results, measures about the volume of air vessel, position
of air valve, temporal requirement of closing valve and the valve combination were proposed to prevent the
water hammer, providing security and reliability guarantee for the operation of water conveying.
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Layout of long distance water transfer system

KB Hk RARER
Fig. 1
BitES
Tt H g i S FARIE R TAF AR IAHIX,
V5 5 (0 FE R Bt A R K B K AR H 1%
SRGE BT TARK AR o 35 B A [ R
PRESHIK ARG TAE K S#Ead 1.5 MPa, fif 24 1
L 2R g AR RS A T8 BUKOP IR M AR T e a1t
KRG s AR Wk R fe L I, Wt A A
R KRB A T RE , T LA B (8 3817 1T 5E A4 K
ARG TR R AIME S
2 A A

AR TG MK 28 75 A 2 i K, ik 32T
R 200 km 7K E MK DR S HE A%
FE AR TR R Y o i 0 T R A
FEUFEFE DL NI AT AN 00T KR4
B, 3 LA 8 K A s e R i R e, Rk 2R
Gin) et s T IR HLR B , o 4 5 Rl 28 TR Y
B s TR LA

1.3

3 PR AE
3.1 KESTRG

A AR 7K B 53 B R H] PIPE2000 {4 ) 2% T
PR RS ZHATILT S T e vl BETE
FE T KRS R o A v ) R A B B R B AR A
e, X B 45 5 M B AR OC 2 80 HA 58 8 110 BUE
Bl e, AR 191 H55
3.2 KXAOHEFE
3.2.1 #iEita

A LA KA 1 MO RS R, Bt
AR - B A

. 10.674"*

Aorbi Sy B TE A 1Y K Sk 0k (UK T B
F&) ,m (10 kPa) ;q NI, m*/s;C, R -
BRREG A, HEENR, m,

XTF K PRAD I At B SR 5 48 1S — BBE
FEC, WBUE, TS RTEE DY 120 ~ 130, it
FRESE RN C, =125, HIJEERM C, =
120, Jay 4 AR AR R R 1 5% ~15% A5
3.2.2 fHE R

EE i B dr b, 5 B R ] 4 B
TR AR R T - U A R ATk, &R
AT A RERIR , BT R ETE R AL C, B
KAE A TFEPEUE N 130, FEEZED TR XK.

@ LEAKERG AT R T 2 R R AN T
— PR TE 1 EE BELIBURR /ML, IR 7K A% 5 174 BHLE L
BN Wi Z JE K A R W 2 Ty, KA IR G A
FHALAERT I ., REAR BB A FI A K BRIR R

@ TR AR K B T BT A R B K
KR, T AR B R AL, € — RO
KAE, X FERTH R GRS LR T i LB &
3.2.3 KEETEE I

KRB0 H AR A MK g PR A2 4k, A E
i AR FL A O, IR LA 3 (3 A K ] R 4
PEFIAE BE 5 ) TR E NG HE . HBAE B RS
FRAE DG K T 00 L, KB — 08 43 AR 28 ) BT A% 4, —
T3 B S ST, IS /K T 30 S 32 A 4 T 1Y) i T
FOOKEE R E L wn L SOK BB A S

PBEREE S AR S B R T8 18 R G0k 138
JIT 7 A B He T 8 A A VB K — W) A A e
SR, 38 8 R KR 1 K A AR SO AT R

- 58 -



AT, F

www. watergasheat. com

WIS K IE B K TAZ G KAER AP AT

£RE FOM

TR A R By BEAS M . %5 e
EW ARG I 530 I i BA L
3.3 IJKEBEIEEISHT

At 7K R GEARAE K T SRR T 3 S 0 e Ak
REMAERENRRKRS . L, nEHKRS
i Kulen ZE3f A1 Adigala ZE3b BIRINELH K, REGER
Ui Ky Anthill & 67K A FEE ARG H Anthill 5
Pk L 1k b 2% Kt 3 7K b A 47 W7 F /K it 2
PK20 Ziiiikith. AHFFELA Adigala 22 5fi—Anthill 7K
TR 127 7K 3l P i i K A T 153 A 8 e K
IK RGN T ST K RS RI KRR Hrad E
3.3.1 JmEHi/KAES

Adigala ZE 3k U 10. 3 x 10* m*/d, 7K
FvciT47#E 0y 180 m(1 800 kPa) , 4k H Jir £ 1
{18 S o J07 P AR 0 A R 4 b 114 65 B K OF-, 7K ek BT 47 4
Jiti R 25 SR + Bl K AR 5 ST 3 IR ee i K
Ji 4 4.6 km, %542y DN1 000,

I 7K 2R G K R 1 7 A D PR 2 T Oy S
L K GESRATHL , M TS N 5 S AL TC AT A
PR BB AL K B R S0 LA 1 RIE 2,

1250
1200 -
1150 |
£ 1100
= 1050}
1% 1000 [
=
950
900
850 [
gool—
0 05 10 15 20 25 3.0 35 40 45
FH B3 /km
B1 REMsRES%KE
Fig. 1 Envelope of max/min pressures
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Fig.2  Pressure fluctuation curve in pump station
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Fig.3 Envelope of max/min pressures after taking water

hammer protection measures
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Fig.4 Pressure fluctuation curve in pump station after taking

water hammer protection measures
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Fig.5 Hydraulic pressure line
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Fig. 6 Flow fluctuation curve
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Fig.7 Envelope of max/min pressures
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Fig.8 Pressure fluctuation curve of valve
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Flow fluctuation curve after setting control valve
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Fig. 10 Envelope of max/min pressures after setting control

valve
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Fig. 11 Pressure fluctuation curve of valve after setting

control valve
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