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Hydraulic evaluation of water distribution network of Salehabad city (Ilam
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Abstract

Water resources management is one of the most important issues that are considered by experts in this field due to the reduction of rainfall
and the reduction of groundwater levels. In this study, to reduce pipe fractures and water loss in Salehabad city (Comparison of water
production and customer consumption data showed that there is more than 60 percent water loss in this network) field studies, pressure
gauges, leak detection, and hydraulic analysis were performed by combining AutoCAD, WaterGEMS and GIS software. Points of the water
distribution network that had more than 50 mH20 pressure were identified and then by field studies and using the method of closing the gate
valves as a step by step, 6 points were identified as high-risk points of leakage. Therefore, with the check of the areas by the leak detector, 3
cases of pipe fractures were found and the remeasurement showed that the repair of these pipe fractures had reduced water loss by 20
percent. Depending on the urban texture and topography of the area, it was suggested to reduce the network pressure to 16 to 30 mH2o by
installing a pressure relief valve in critical points of the network.

Keywords: Field data, Hydraulic analysis, Leakage, Water distribution network, Watergems, Water loss.
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Figure 1. Reservoirs and water supply lines in Salehabad City
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Table 1. Water production, number, ratio and consumption of customers, in the years 2018 to 2020
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Figure 2. Customer flow allocation to
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Figure 3. Water production and customer consumption
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Table 2. Results of analysis of water samples

No. Test location TDS (ppm) EC (uSiemens/cm) PH  Turbidity (NTU)
Samplel  Water leak location 2550 3987 743 9.55
Sample2  Above the water leak 2537 3950 7.39 4.01
Sample 3 Residential house 436 683 7.97 0.38
Sample4  Desalination output 329 515 8.07 0.61

s Sl sy ) Olebl b ocpooplsl s ks
Sl Bl ey A el (6 ol 4 e adlals
S oomb S e S s e
o bl sy e dee M0 1L Y e
oy adkaie ol 53 S 3 3l glalis a;@\ il
dae sl b o Sl eslizad b Jl-ppl bz
ﬂwélam}gw‘«suﬁ,l; Al il 34

A el oaus by i 5 s

7 \k \g& \q 41

Fracture site eion 6

FigUre 9.

WL;:‘.,\:ALSLAJN)J.:)\J.J.'O o)wé\.ﬁa.lﬁjb

SR O cpl 55 el Gl b (golAae aS UG

-

J P

o S ) 4 Ced 8 A glassy o
el Bl WaterGEMS 1 3ile i Lo 5 oyl adlae
Jdos s a8 T 5 gble il by pl s S
oy B3y Ol e 00 5l mu LEs gl ELISE
LI ) oslial L £ o jlod adee 3 Lidd Sl
S el St 5 cbods oSaes s
ol s Skl YL L Jsa a Ul;u ol
Y oLLlL Y e dlal s Ol cis O
53 el 33 T b Ol 5 303 g e e
e s g Lo oSy LN i g
V0 b b KK K b sl il ool o
5 ol edldnbul e Joo W S L ) s e sl
S8 ol Db Ol S il ey e e
(A JKE) cl ok sl (S5 JIssS 5 3505 03 S
;L{Téuﬁs,y\ Sbtsgy by p ST ailas
03 5 O b 31 Sl o sls GLaS sy ayls 13
S Olaebl g 3yl gy sy ol (MR s
J S 2 Goss LAY Sl Gose OL il s
};jt}idjd{é})g]cg&b&w.gj\m.ﬁch}

| s

Vevr Susbm ¥ oo,ledm VY 6,90

AR K



Sl Ch e Sl 5 s bt Bual (3! k) sbimdle ,ed O w55 Kb (Sdosda b5

Yoo ooV Ay st e ks e e Yoo o3V
odie fagshe We gV Gl ) 9o 5 e s
O+ J53) L5 0
lol sldely Yove el )y caidbain ol o) 0 S
st A S Lo 5L sl s Sl
sl A0 S 4 gy o S Ll
4y GV5 GV4 GV2 ‘GV1”$ ,;;s S o s
Aot W Sl i s

sl Olﬁ)’.‘ Sl gl

Selaby as
S aids Yo e 5
5 Olie 48 05 ol i 3 0 53 n ok O A
SOkl g 3 sl AV A Gl s s
0 ke W Gl ey SaSS ams
2 s S e ot Slles 5 K Ca S
5853 ol 2558 Slased e 4 Ced a0
ol O sy as 4 o555 sy Sl i
Ol (M) Jsds s 4 S0 Slles aods Ul

el 0leals

Sk G e oS Sl adyl slacsle 3 .l aie s
el G Ol el K Sl 5 Bl
orf bS58 5 e e Sl oS by
2 @l ki ol o sl o 5 mls
5 oeie ¥ 0s) S 4 e e VA LSl L W
e S (SaaSa il Sy db Olsee
3 Bl sl (Ol 4y Sl ey o, s S
P R e
S L3 Obles (g lim o Sl 4 S50 gl ) 2
53003 sy Ol A LS 53 oS Aolil S8 Jy S

Lossll sy O ol s

B o sl )l Sl o S8 glie
Oy i olely ¥ ailiie > el odkd Ol
Voo oV A 5l os sy Sl e S axle
@ sl ) Sl oo 4 ) 05 gl s e e
Oy el LS ke Ve Ve gla ks
dd et s Jgb 5lam e e VYV LS L
AP @ 5 asEe JS e VU I

370f800

609.400 609‘600 MNIHIJII 610.000 (710‘200 6]0:100 6I0‘600 61()]300 61]000 61]200 6]]400 61]601)
LEGEND g
g
I3
=
| plpc '
Reservoir

3704400 3704600

‘ Lone l ﬂowmeler

3704200
L

3704000
L

‘ Zone2&3 flowmeter

3703800
1

3703600
1

under the bridge
flometer

370.}400

0 112225 450 675 900

Imamzadeh Ali Salch F :

T
3704600

' Desalination plant '

Imamzadeh = .

| well . | ,2
Gate Valve

g

[ Flow Arrow < ' -g

H

r2

-

E

£

T
3703600

|
T
3703400

T T T T T
609400 609600 609800 610000 610200

T
610400

T
610600

T T T T T
610800 611000 611200 611400 611600
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Table 3. Results of water flow measurement

Measurement Diameter

Gate Valve Condition

No. location Material (mm) Time GVI GV2 GV3 GV4 GV5 GV6 Flow(l/s) Description
1 Zonel inlet ST 300 2315 + + + + + + 12.7
Under the bridge
2 (Where three areas are ST 300 2315 + + + + + + 25
connected)
3 Zone2&3 inlet PE 160 2315 + + o+ o+ + + 40
4 Network inlet ST 300 2315 + + + + + + 16.7
5 Zonel inlet ST 300 2340 + + + + + B 13.7 at 23:15 hour the GV6 was closed
6 Under the bridge ST 300 2340 + + + + + - 15 at 23:15 hour the GV6 was closed
7 Zonel inlet ST 300 2355 + + - + + 6.5 at 23:40 hour the GV3 was closed
8 Zonel inlet ST 300 00:00 - - - - - 1.34 All valves were closed
9 Zonel inlet ST 300 00:10 T gg  0000hourthe GV2&3&E Was
10 Zonel inlet ST 300 00:20 oo g4 ~ 00I0Nourine GVAES s
* +: Gate valve is opened.
**.: Gate valve is closed.
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1. Imperialist Competitive Algorithm
2. Pressure Reducing Valve (PRV)
3. Desalination
4. Reverse Osmosis
5. As Built
6. Ultrasonic
7. Total Dissolived Solides (TDS)
8. Electrical Conductivity (EC)
9. Power hydrogene (PH)
10. Turbidity
11. Gate Valve
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