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Abstract: Riverside multi-well water source system is characterized by multiple pumps, multiple
water levels, multiple working conditions, multiple boundary conditions and complex pipeline system.
According to basic differential equations and corresponding characteristic line equations for water
hammer calculation, the water hammer was simulated in all wells under the condition of simultaneous
shutdown of all the pumps at the same time, and two water hammer protection schemes were proposed,
namely air pressure tank with intake and exhaust valve and box-type bidirectional pressure regulating
tower with intake and exhaust valve. For the scheme of air pressure tank with intake and exhaust valve,
the pressure of some pipe sections and some connecting pipes in front of the main pipe still exceeded the
pressure value of the pipe, indicating that there were some security risks. For the scheme of box-type

bidirectional pressure regulating tower with intake and exhaust valve, the maximum water hammer
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pressure of the main pipe and connecting pipe of each well was controlled below the pressure value of the

pipeline, indicating that the safe operation of the pipe was guaranteed.

Key words:
hydraulic transition process;

valve;  air pressure tank
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Fig.1 Design overview of riverside multi-well water

source system
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riverside multi-well water source system;

box-type bidirectional pressure regulating tower;

water hammer;  pump-stop accident;

intake and exhaust
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water supply pipeline system
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Fig.4 Water hammer simulation program
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Tab.1 Pile number setting of pipe section in

multi-well water source system

AEEL | A PR St pL | s prLaze

;z Eizﬁ m%&ﬁmlgz gig B B B

1 1"—1 0~480 13 2"—1 |4 850~4 860

2 1—2 480~900 14 3%—2 |4 870~4 880

3 2—3 900~1300 15 4*—3 |4 890~4 900

4 3—4 1300~1480| 16 5*—4 14 910~5 290

5 4—5 1480~1 730 17 6"—5 |5 300~5 430

6 5—6 1730~2 0801 18 7*—6 |5 440~5 550

7 6—7 2080~2 150 19 8—7 [5560~5 790

8 7—38 2 150~2 530 20 9"—8 |5 800~5 870

9 8—9 2530~2670| 21 |10—9 |5 880~6260

10 9—10 2 670~2980| 22 |11 —10|6270~6 310

11 10—11 2980~3100| 23 |[12*—11(6320~6 640
12 | 11—/KJ 7| 3 100~4 840
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Fig.5 Pressure of collecting main pipe and connecting pipes in each well with steady running



%3845 H 13

OE 4 K HE oK

www. cnww1985. com

x2 BEEBKNEEITE
Tab.2 Calculation of hydraulic gradient of each pipe section
B IKIIE T BRm | KKK /m B IKIIWRE ] Fm | KKK /m
1"—1 0.006 2 480 2.993 1—2 0.008 0 420 3.376
2'—1 0.069 8 10 0.698 2—3 0.0139 400 5.547
3+ —2 0.070 8 10 0.708 3—4 0.0118 180 2.128
4"—3 0.074 2 10 0.742 4—5 0.004 4 250 1.111
5'—4 0.009 6 380 3.653 5—6 0.006 4 350 2.229
6'—5 0.0125 130 1.625 6—7 0.009 4 70 0.657
7" —6 0.016 5 110 1.814 7—8 0.0109 380 4.154
8" —7 0.010 4 230 2.389 8—9 0.004 5 140 0.632
9'—8 0.018 8 70 1.319 9—10 0.005 5 310 1.706
10—9 0.0103 380 3.897 10—11 0.007 1 120 0.856
11*—10 0.028 0 40 1.121 11—k 0.003 4 1740 5.883
12"—11 0.0109 320 3.484
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Fig.6 Water hammer simulation calculation of all water

source wells with stop pump at the same time
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Fig.7 Water hammer simulation calculation for air

pressure tank + intake and exhaust valve

3.4.3 AR I+ EHE R O 5

KRR 175 S8 TRI AR T 1 HE R S0 Y 5
fih b, FHEK TS 1460 m b i3 B 201k 76
JEBE SR B0 4 K PR ] Ik el 452 552 14 e AN )
TALHEAT 1K ERRA TS 0 A, 25 R LI 8. W],
>R FH AR 201 98 J 3% + 2 HE I A oK il B 4 7 56
i, R ERK PRI R AR B o0 T - A R I fok
AR A THES 620 m Ak, FIH K 179 266. 19 m, &%
IR R R AT ST A BOHE S 5 290 m AL A
T H T34 266. 41 m, BEIK 48 A 428 (10 7K e
I KR Sy AR B R IR E LT o 2K
G T AR S A O 8] 5+ T ) K
Bir s 5T A IE L s T 8] 1 IR

« 57 -



%38% % 13H ‘1’ 2 K /ﬁk 7K www. cnww 1985, com

1#
280 W\A/W\[\
260
£ 240
220

i . N = .
ig 200 — ok —E/NES
150 — RIES — EERIEE
160 W
140
< 0 o Ne) (=] < 0 o O (=} <
<t 0 o o~ N O (=) vy (@)} < o0
— — (o)l ('] o o o <t <t
B0 /m
a. KT KR ) 28 2k
o o g —RNES
2 56|, 7 — BRI S — AR
#
300 {[[* sl Lo o
20
260 {"J {-’ [j
- 240 / ”,\/\—/\ M(V\IWM
& 220
£ 200
180
160 [\ P F— N
140
120
4850 5050 5250 5450 5650 5850 6050 6250 6450 6 650
W=7 /m

b. & HEAT KR [ ) A 25 46
E8 A EEEE i HES 7 RAKEEIITE
Fig.8 Water hammer simulation calculation of box-type
bidirectional pressure regulating tower + intake and

exhaust valve
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