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Abstract; For long distance water conveyance pipeline with pressure flow, the water hammer
protection measures are critical to ensure the stable operation of the pipe network. Take a typical “long
distance, large discharge and low lift” water conveyance project in Hainan Province as an example, with
the help of water hammer simulation software, the influence of different water hammer protection measures
on the water distribution network caused by power failure was studied. The project had high points along
the pipeline. With many “humps”, “fish backs” and “knees” , it was easy to form negative pressure and
water hammer of cavities collapsing after pump stopped. Software simulation showed that, adjusting
engineering design and optimizing valve type and layout point could reduce the possibility of water
hammer. For this type of water conveyance pipeline, it was meaningless to close liquid control slow
closing butterfly valves in two stages at pump outlet. Setting gas injection micro-drain valves at key points
could effectively control the pipe network pressure, and then protect pipeline.
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Fig.2  Vertical profile of pipeline
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Fig.3 Hydraulic envelope of pipeline only with exhaust
valve installed
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- 59 .



%3545 %78

T OE 4 K H K

www. cnwwl1985. com

AL 4 SE AT, 245 G 00 A AR I 5 2R 4
ST, 2R FH b [0 1 5 75 XoF 45 2 7K R 1) B ) AN K
[, BRI A AR R A R E F I8 TR HER,
R 280 25 A ek, i DN150 &2 45X s sk HESC
& + DN150 - 12. 7 3 HER 77 ZAE AR THR1EE
KR 1 Bl B 1 e o
3 BAEH

ﬁlﬂm@ﬁﬁu&ﬁI%SﬁW%Evﬁk
T SR s i 7K op AR 52 ) 7K U
ﬁﬁ%ﬂmmmmﬁﬁﬂm@&Lz@ﬁ#E%@
SR MR BT R 120 BTES

R KBl T30 A TR, B a2 DN150 s HES R
ﬁme—m7&mMﬁﬂﬁ%ﬁ%ﬁm@%%

2 ORTRETEDE 43528 450 .1 200 m/s T4 F
ﬁ&ﬂﬁﬁi@;ﬂ SR LIS 6,
50 — P TR 3
o= - — = SR e - Ba A K e
L T
£ 307] 12834 18 T
E 20F
+ L
i 10
0_
10k . . .
0 5 10 15 20
1 25 /km
a. B Ik Jil g
50 — P TR 3
o= - — = BRI - Rad K B
T
=l o12ds 18 T
+ LS f
i 10 "ﬁ\,z\ﬁJ
0_
_1() L L ' L N
0 5 10 15 20
1 25 /km
b. A k- [l 1
5 IKSERIE o 450 m/s FHIERI SRR

Fig.5 Model check results with water hammer wave velocity

of 450 m/s

50¢ — Hrh ek s /NK T3 YR
goph—— - — = SRR Sy e - Rk e
| T
£ T
o 201 I
i
= 10} M/HJ \/N\’\’L/k
fau
or
—10
Eﬁﬁ/km
a. B 1k E 9

50t
40t
301
20
10}

ol

-1oLs :
0 5

B R AR /m

10 15 20
B B /km
b. ANV 1k 7] [

E 6 IKEEHIE « 1200 m/s RERESZHER

Fig. 6  Model check results with water hammer wave velocity

of 1 200 m/s
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