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ABSTRACT

Title: An Application of Geographical Information System and EPANET 2.0 Program for
Study and Analysis of Water Supply System in BangLuang Municipality , BanglLen
District , NakhonPathom

By: Miss.Piyanat Chansing
Miss.Peera-on Deethayat
Miss.Sujitra Budsangdee

Project AQvisor: s
( Mr. Santi Thongphamnak )
............ U TSR

BangLuang Municipality is located at an area of BanglLen District, NakhonPathom Province,
occupied an area of 588.836 square kilometers (368,022.5 rai), and has a population around 2,349
people and covers around 614 families. All of population are supplied the water uses by a water
supply system which located in this district. However, the water supply system has been constructed
since 50 years ago and continuous failure by the time that needs to be improved the system which
fail and can not find the layout of pipelines. Therefore, this engineering project was carried out by the
method of participatory water management in order to study and design the new water supply
system for BangLuang Municipality. The methodologies which used comprised of ground survey,
creating of GIS database, and design of the water supply system by EPANET 2.0 program. The
results found that the new water supply system was selected to use a surface water resource and
has 4 diameter-sizes of Galvanize pipes which comprised of 1) pipe dia. 1 inch which has a total
length around 6,001.6 m, 2) pipe dia. 1 ¥z inch which has a total length around 359.159 m, 3) pipe
dia. 2 inch which has a total length around 258.716 m, and 4) pipe dia. 2 ¥z inch which has a total
length around 335.45 m. This new water supply system is designed to support the increasing
rate of population around 20% or the mean time of system around 7 years forward from

present (2018)
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2.7 SzuuNaanaudn (Distribution System)
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4) NMsgUAIULALAIEU (Pumping and Stand pipe)
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Actual Demand HNAR
Total Head HNAA
Pressure HMAA
Quality HMAA
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7.) ¥%n"3 setscale InaA@And view udalUfl Dimensions azl# iins1e Map Dimensions L@an

meter @8N Auto size WAINA ok
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&, EPANET 2

|0 B Dimensions.. EEE A X$QUE OHG—FNMT|
LTI T LI T
= Metwo
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ZoomIn
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9.) N19&319 valve Imeaand kA b a og oy — T wazn)

fArn1enisTuaressin (1nwaann tank 1 11 junction 2 4l junction 3 wazldl junction 7)

&, EPANET 2 -

File Edit View Project Report Window Help

DEeE S BXdé 5 EEHE &

R+ oEgg—~FXT

-« Network Map

Junction 3 \

Junction 7

Pipe 2

Junction 2
) valve 6
pipel
Tank 1

ANSNMANLAN A ANTN A 1 uansnduistBvaanuasuszdmiuvielus

Hazen — Williams, C Darcy-Weisbach € Manning’'s n
Material
(unitless) (feet x 107) (unitless)

Cast Iron 130 - 140 0.85 0.012-0.015
Concrete or Concrete Lined 120-140 1.0-10 0.012-0.017
Galvanized Iron 120 0.5 0.015-0.017
Plastic 140 - 150 0.005 0.011-0.015
Steel 140 - 150 0.15 0.015-0.017
Vitrified Clay 110 0.013-0.015

ANSINNNANUIN A A1TIN 2 FUATAIIAN

FHAVDINAD

PRV (Pressure Reducing Valve)

PSV (Pressure Sustaining Valve)

PBV (Pressure Breaker Valve)

FCV (Flow Control Valve)

TCV (Throttle Control Valve)

GPV (General Purpose Valve)




10)  Wenasandoar liununuudurietlsylnggy

&, EPANET 2 - pipe.net
File Edit View Project Report Window Help

DEE &8 B2X# g MEEE kXt a 0 O0OEHITF—~FKT

-« Metwork Map

39 Browser | 22 |
Data l tap l

Junctions hd

Auto-Length OFff

LPS a 1007

#) B21597.60, 156112764
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File Edit View Project Report Window Help

DEEE B2¥X#H g WNEERE kM EX$AQAQUH O~ CFKT

-« Metwork Map EI?I@ 4 Browser | 23 |
Modes
" Mo Wiew hd

Links
Mo Wiew hd

Time
Single Period  »

.

“J

-

Auto-Length OFf LPS a 100% | Xy 620506.45, 156186160
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Insmaexn g xems [y IXPa D OEHS~G X T

-« Network Map

Mlax.l.evel

35m.

Min.Level

30 m.

Ground
Elevation

*Mirnimurn Lewvel
*M awmirium Lewvel
“Diameater
Iininiurn % olune

Wolume Curve

Tank 1 =
Froperty W alue |
“Tank 1D 1
#-Coordinate B20773.53
¥-Coordinate BB
p———
Tag

AEEsssssssmsmEs
*Elervation i}
*Initial Lervel 10

EEEEEEEEEEEEE
oo

e Mixing Model b ined
EL- +1°°'°° Mixing.FractiDn
Reaction Coeff.
Initial Guality
Saurce Quality
MHet Inflow 533
Elevation 10.00
Fressure 10.00
ity oo
13.) nensandeya Junction
&, EPANET 2
File Edit View Project Report Window Help
D@8 &axa g uEmg |f L c+Q HOEE~ KT
.= Network Map
Junction 3 E
Property | W alue —l Junction 3
“Junction |D 3
#-Coordinate E20226.90
-Caordinate F1561335.97
D escription .
Tag
Elovation h : -
Base Demand ! oo : NuMszansidedmsin x 100 (Lps)
R R R R o
Demand Pattem . 360
Demnand Categories 1
Emitter Cosff.
Initial Quality
Source Quality
Actual D emand 0.04
Total Head 8.17
Pressure 817
Quality 0.00
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I
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i
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134
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125
I2E
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«« Metwork Map

Junction 2

(x2,y2)

pipel _

Tank 1
(xLyl)
Pipe 1 =]
Froperty Y alue |
“Pipe 1D 1
*Start Node 1
*E nd Mode 2
Dezcnption
xTLaEgnEIth '14?‘055 ........ /'_ Length=\/ (X 1-— X2)2 + (y2 -y 1)2
*Diarneter ;25.4 :
*Flaughness e VRIMAN AINANTNNIANWIN A ANFINT 1
Losss Cosff Heeeseesd
Initial Status Open
Bulk Coeff.
' all Coeff.
Flow nze
W elocity 0.42
Unit Headloss 12.32
Friction Factor 0034
Reaction Rate 000
Cluality n.ao
Statuz Open
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Junction 7

File Edit View Project Report Window Help
D& BXH g HEEE |k NEXSPAUE OB~ FKT
« = Metwork Map
Junction 2
valve 6
\
|
\
x\l‘l
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\
.
Valve 6 @
Property W alue |
“ alve D 1
*Start Mode 2
*End Mode 7
D ezcription
Tag
*Diarneter 127
Type 3y — > QINANTNNNARUIN A AT 2
*Setting 0
ke L ANATNNIARLIN A A19197 1
Fived Statuz  "Wame™ """
Flow HM A
W elocity HM A,
Headlozs HM A
Cluality R
Status R A




F147
P145
P15z
P145
P153
P154
P109
P156
P161
P159
P160
Pi5Z
163
P144
P166
P165

P158

P168

P157

P17l

= | P167

o

P131 F14
P13z
= Pl48 —
P1
P52
W28 P17 Pz
WEE
PS4
P2z
VE
PSE
PEE
P2z
P29
P40
P35
P41
,;f’##' Pa2
oy P57
P51
viz
V31 P4z
PEO
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Byden DEE & | X% ,ﬁ{g b e RUN Analysis a2

THutihsnsiuanaann na ok azlfniisnsdunnssgninuntlandinsing

Run Status

“w'arning meszages were generated. See
Status Report for details.

Status Report EI@

Page 1 Thu Mar 10 17:16:34 2011

e e e e e e o o e e ok o ok e e

- EPANET -
B Eydreulic and Weter Guality *
- Enalysis for Pipe Networks -
B Version 2.0 *

e e e e e e o o e e ok o ok e e
Analysis begun Thu Mar 10 17:16:34 2011

WARNING: Negative pressures at 0:00:00 hrs.

Rnalysis ended Thu Mar 10 17:18:34 2011

Wallsunss 16 RUN uda gilazilaeu

.

Auto-Length OFf LPS a 100% | =N 620560.90, 1561449.97

.

“an

17.) N9QNANTT RUN Analysis @ ligaaimie Ae

17.1) gan m3nldnsane tank junction pipe

Tank 1 @ Junction 3 @ Pipe 1 @
Praperty W alue | | Property W alue | F'r.operty Valuz |
“Tank ID 1 “Junction ID 3 Pipe ID !

] ) “Start Node 1

#-Coordinate B20779.59 ®-Coordinate 520886.90 !

- Frerreerre————] *End Mode
v-Coordinate 1561218.72 -Coordinate i1961335.97 ; -
— A — Drescription

Description Description T
Tag Tag “Length 147.056
*Elevation il “Elevation a *Diameter 25.4
*Iritial Lewvel 10 Baze Demand 0.041 *Houghness 130
“Minimum Level g Demand Pattern Loss Coeff. 0
* airum Level 12 Demand Categaories 1 et} Sitvs Open
“Diameter 3 Emitter Coeff. Bk OED
Miritmumn Y alurne Iritial Quality wal Costt presnnassnnnnannnns

: Flow HIIF i

Wolume Curve Source Quality : = t

— - :lllllllllllllllllllll Veloc“y E 042 :

Mixing Model Mixed Actual Demand ED.D4 Unit Headloss e
Mixing Fraction Tatal Head 817 it (Fesia : 0034 :
Fieaction Coeff. Pressure 817 Feaction R ate : 0.o0 ;
Iritisl Cuality Quality :0.00 Qualty : oo :
Saurce Quality Status : Open :
AT R g S CCooooooDooCoCoOoConH
Elevation g 10.00
Pressure ; 10.00
Guality = 0.a0




17.2) 987N nA table selection

DEE & BX#4 g

azlfniinpnetunndsgl @en Network Nodes 1@an Columns 1a@nvisuun nm ok Azl

89

Fa

Table Selection

S

Fa

Table Selection

Type lEDIumns] Filters ]

Select the twpe of table to create:

Type :

1 Coalumnsz 'EFiIters ]

Select which columns to include in the table:

sesssmssmssnEnnn,

HIcE :
:|I¥ Base Demand -
" Metwork Links i|l¥ Iitial Guality :
i[l¥ Demand :
i[lv Head :
¥ Pressure :
Ik = i It i|Iv Clualiy : i
- s
[ Sorted by Elevation
| |
(1] | Cancel Help Cancel Help
| -
L = & =
Metwork Table - Nodes EI@
Elevation Base Demand | Initial Quality Demand Head Pressure Quality -
Mode ID m LPS m m
Junc 2 0128 0 013 814 8119 0.oo
Junc 3 0.041 0 0.04 217 217 0.00
Junc & 0.4426 0 0.44 6.72 672 0.oo
Junc B 0.4426 0 0.44 583 583 0.oo
Junc 7 0.046 0 0.05 0.00 0.00 n.ao
Junc 8 01876 0 019 096 036 0.oo
Junc 10 01186 0 012 0.00 Q.00 0.00
June 11 0.0368 0 0.04 036 0.36 0.oo
Junc 12 00184 0 0.0z 0.38 0.38 0.oo
Junz 13 0.0468 0 0.05 0.0 0.06 0.oo
Junz 15 0.04E8 0 0.05 0.0 0.0 0.oo
Junc 16 0.0058 0 om -0.06 0.06 0.00
Junc 17 0.0032 0 om 0.38 0.38 0.oo
Junc 19 0.041 0 0.04 0.24 0.24 0.00
Junc 21 0.0092 0 oo 036 0.36 0.oo
Junc 22 0174 0 017 1098 10,98 0.oo
Junc 23 0.046 0 0.05 .22 .22 n.ao
Junc 24 0518 0 052 -2.B2 262 0.oo
Junc 25 0.8z 0 0.2 0.00 Q.00 0.00
Junc 26 0.855 0 0.86 1.95 1.95 0.oo
line 27 nnas n nna 187 107 nonl 7
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v
o

Ifntinsinalunndagl 1een Network Links 1a@n Columns 1aanyiaunm na ok azlé

= 5
rTabIe Selection . &r Table Selection a &J
Type l Colurmnnz l Filters ] Type _ C_q'ypj?_s_]_fglters ]
Select the type of table to create: Select which columns to include in the table:
™ Metwork Nodes : ¥ Length P
oo c ¢ ¥ Diameter
¢ | Roughness d
: ™ Bulk, Coeff. =|:
{icd s
¢ |¥ Flow :
I ~ h 1l : v % e_Inc:it_l,l h
= |V Unit Headloss :
] : | Friction Factar = =
Sasssssmsssssssssannnnnnnnnst
I~ Sorted by \s/all Coeff.
| |
Ok, | Cancel ‘ Help | .._ Cancel | Help |
| [ |
. = b =
File Edit View Project Report Window Help RS
& B2X# 7§ NEFEE |k HETQYE|OET-CFKHT
Length Diameter FRoughness Eulk Coeff. ‘w/all Coeff Flow Velocity Unit Headloss | Friction Factar | Reaction Rate Guality Shatus o
Link 1D m mm LPS m's mZkm mg/L/d
Fipe 1 254 130 0 i 0.22 042 1232 0034 0.00 0.00 Open
Fipe 2 3133 254 130 0 0 004 0.08 057 0.044 0.00 0.00 Open
Fipe 11 BE.5403 254 130 0 0 003 0.05 028 0046 0.00 0.00 Open
Fipe 16 121134 254 130 0 0 00 002 0.04 0,054 0.00 0.00 Open
Fipe 21 24933 254 130 0 0 00 002 0.04 0.054 0.00 0.00 Open
Fipe 53 35609 254 130 0 0 053 105 B6.54 0.030 0.00 0.00 Open
Fipe 54 885607 254 130 0 i 0.1 042 12.05 0034 0.00 0.00 Open
Fipe 55 e 254 130 0 i .03 0.06 029 (1.045 0.00 0.00 Open
Fipe 56 134.648 254 130 0 i 1 0.22 354 0038 0.00 0.00 Open
Pipe B1 8683 254 130 0 0 039 0.76 EH/ 0.031 0.00 0.00 Open
Fipe 2 £.934 254 130 0 0 024 058 2194 0033 0.00 0.00 Open
Fipe 3 33407 254 130 0 0 0245 0.43 16.00 0033 0.00 0.00 Open
Fipe 103 282278 254 130 0 0 005 010 073 0.042 0.00 0.00 Open
Fipe 123 13 254 130 0 0 003 018 2.56 003 0.00 0.00 Open
Fipe 131 16.134 508 130 0 i 225 m 3250 0026 0.00 0.00 Open
Fipe 3 13691 254 130 0 i 052 1.03 E4.05 0.0:0 0.00 0.00 Open
Fipe 8 127.29 254 130 0 i (.05 0.09 0.7 0.043 0.00 0.00 Open
Pipe 13 40,989 0.8 130 0 0 k1533 180 7992 0025 0.00 0.00 Open
Pipe 14 13185 0.8 130 0 0 14 158 6241 0.025 0.00 0.00 Open
Fipe 17 103,157 0.8 130 0 0 277 137 47.80 0026 0.00 0.00 Open
Fipe 18 212741 254 130 0 0 007 015 163 0.040 0.00 0.00 Open
Fipe 13 .23 254 130 0 0 014 0.28 560 0036 0.00 0.00 Open
Fipe 20 7002565 254 130 0 i 0.0m 0.m 0.0z 0.058 0.00 0.00 Open
Fipe 22 225.061 254 130 0 i 0.14 0.27 542 0.0 0.00 0.00 Open
Fipe 23 10362 254 130 0 0 005 0.03 0n 0.043 0.00 0.00 Open -
AuteLength Off LPS ﬂ 100% | Ky 621534.44, 1561608.96
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18.) nsFenuansdioya 1@en Map UELABNNNIUAAINATISRINIS

@J EPANET 2 - pipe.

File Edit View Project Report Window Help
NF@ & aXx#l g HERS N KT QRAHOEF~CFNT —

== Network Map

Linkz

| Mo Wigw j
Time
|Single Period ﬂ
Kl 2
[=]
T

A y

Nl

AuterLength Off LPS ﬂ Mm% | XY: 6212594.87, 156164163

i3 Browser @ W Browser @
Data  Map ] Data  Map ]
i Modos

| Mo Wiew ﬂ |Elevati-:|n j

i|Baze Demand
t| Imitial Guality

;| Demand
:|Head
:|Pressure

Dliameter
Roughress

;| Dusiity Bulk Cosif. b
Aocermrmonogrpoor=noonaoooo wall Coslf.
[=] Flow
l— W elocity 5
= |
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any =
N@Wiﬂ'ﬂﬁﬂﬂ’]ﬁ‘m’ﬂﬂ

I . ., weeESeae 00 S Epaes

File Edit View Project Report Window Help

D@ =xal guead|r ZdauH0=T~GNT]

.. Network Map 9 Browser (¢ |
M
Elgvation D& o |
25.00 Modes
S0.00 Elewation 'I
7500 Linke
100.00 Length 'I
m
* Time

Length b Single Period 'I
100 : 3
500 N>
1000 . — J_
5000 RO '
m

¥ y

Auto-Length OIf | LPS ﬁ| 100% |><,\r’ £21558.40, 1561145.06
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ATTNNATANUIN 3 ANT19N 1 UAAINANITILANZTRY Junction

Node ID Elevation | Base Demand | Demand Head Pressure
(m) (LPS) (LPS) (m) (m)
Junction 2 0 0.128 0.13 9.42 9.42
Junction 3 0 0.041 0.04 9.40 9.40
Junction 5 0 0.4426 0.44 10.19 10.19
Junction 6 0 0.4426 0.44 9.99 9.99
Junction 7 0 0.046 0.05 9.42 9.42
Junction 8 0 0.1876 0.19 6.56 6.56
Junction 10 0 0.1186 0.12 6.56 6.56
Junction 11 0 0.0368 0.04 6.25 6.25
Junction 12 0 0.0184 0.02 6.23 6.23
Junction 13 0 0.0468 0.05 6.50 6.50
Junction 15 0 0.0468 0.05 6.50 6.50
Junction 16 0 0.0058 0.01 6.50 6.50
Junction 17 0 0.0092 0.01 6.23 6.23
Junction 19 0 0.041 0.04 6.35 6.35
Junction 21 0 0.0092 0.01 6.23 6.23
Junction 22 0 0.174 0.17 6.21 6.21
Junction 23 0 0.046 0.05 4.85 4.85
Junction 24 0 0.518 0.52 3.71 3.71
Junction 25 0 0.82 0.82 5.90 5.90
Junction 26 0 0.855 0.86 5.90 5.90
Junction 27 0 0.035 0.04 5.83 5.83
Junction 28 0 0.023 0.02 5.83 5.83
Junction 29 0 0.867 0.87 12.73 12.73
Junction 30 0 0.879 0.88 13.09 13.09
Junction 31 0 0.902 0.90 16.38 16.38
Junction 32 0 0.092 0.09 17.00 17.00
Junction 34 0 0.267 0.27 5.72 5.72
Junction 36 0 0.244 0.24 5.72 5.72
Junction 37 0 0.093 0.09 3.22 3.22
Junction 38 0 0.151 0.15 3.39 3.39
Junction 39 0 0.035 0.04 3.21 3.21
Junction 40 0 0.506 0.51 3.50 3.50
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Node ID Elevation | Base Demand | Demand Head Pressure
(m) (LPS) (LPS) (m) (m)

Junction 41 0 0.322 0.32 3.1 3.1

Junction 43 0 0.092 0.09 0.59 0.59
Junction 44 0 0.046 0.05 0.55 0.55
Junction 45 0 0.138 0.14 0.64 0.64
Junction 46 0 0.046 0.05 0.60 0.60

Junction 47 0 0.046 0.05 3.07 3.07
Junction 48 0 0.046 0.05 3.05 3.05
Junction 50 0 0.138 0.14 3.50 3.50

Junction 51 0 0.092 0.09 2.44 2.44
Junction 52 0 0.046 0.05 2.43 2.43
Junction 53 0 0.46 0.46 9.84 9.84
Junction 54 0 0.276 0.28 7.78 7.78
Junction 55 0 0.184 0.18 6.85 6.85
Junction 56 0 0.138 0.14 6.84 6.84
Junction 57 0 0.092 0.09 7.25 7.25
Junction 58 0 0.046 0.05 7.7 7.7
Junction 60 0 0.046 0.05 7.78 7.78
Junction 61 0 0.138 0.14 9.08 9.08
Junction 62 0 0.092 0.09 7.85 7.85
Junction 63 0 0.046 0.05 7.72 7.72
Junction 64 0 0.174 0.17 13.70 13.70
Junction 65 0 0.5838 0.58 15.88 15.88
Junction 66 0 0.4098 0.41 13.91 13.91
Junction 67 0 0.334 0.33 13.91 13.91
Junction 68 0 0.359 0.36 10.05 10.05
Junction 69 0 0.209 0.21 7.25 7.25
Junction 70 0 0.127 0.13 7.25 7.25
Junction 71 0 0.081 0.08 5.84 5.84
Junction 72 0 0.081 0.08 5.56 5.56
Junction 73 0 0.046 0.05 5.46 5.46
Junction 74 0 0.046 0.05 4.76 4.76
Junction 75 0 0.046 0.05 4.74 4.74
Junction 77 0 0.046 0.05 4.74 4.74
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Node ID Elevation | Base Demand | Demand Head Pressure
(m) (LPS) (LPS) (m) (m)
Junction 78 0 0.184 0.18 13.46 13.46
Junction 79 0 0.023 0.02 13.46 13.46
Junction 80 0 0.161 0.16 13.28 13.28
Junction 81 0 0.161 0.16 12.43 12.43
Junction 82 0 0.023 0.02 10.03 10.03
Junction 83 0 0.161 0.16 10.03 10.03
Junction 84 0 0.023 0.02 9.19 9.19
Junction 85 0 0.092 0.09 9.05 9.05
Junction 86 0 0.023 0.02 9.05 9.05
Junction 87 0 0.092 0.09 9.09 9.09
Junction 88 0 0.046 0.05 9.05 9.05
Junction 89 0 0.023 0.02 9.05 9.05
Junction 90 0 0.046 0.05 9.05 9.05
Junction 91 0 0.082 0.08 7.05 7.05
Junction 92 0 0.012 0.01 7.05 7.05
Junction 93 0 0.07 0.07 5.04 5.04
Junction 94 0 0.012 0.01 5.04 5.04
Junction 95 0 0.058 0.06 4.40 4.40
Junction 96 0 0.035 0.04 4.31 4.31
Junction 97 0 0.174 0.17 13.31 13.31
Junction 100 0 0.023 0.02 3.84 3.84
Junction 101 0 0.023 0.02 3.87 3.87
Junction 102 0 0.023 0.02 3.92 3.92
Junction 103 0 0.046 0.05 4.03 4.03
Junction 104 0 0.096 0.07 4.49 4.49
Junction 105 0 0.023 0.02 4.46 4.46
Junction 106 0 0.046 0.05 4.62 4.62
Junction 107 0 0.046 0.05 4.54 4.54
Junction 108 0 0.023 0.02 4.53 4.53
Junction 109 0 0.092 0.09 4.79 4.79
Junction 110 0 0.115 0.12 5.00 5.00
Junction 111 0 0.138 0.14 5.07 5.07
Junction 112 0 0.115 0.12 4.99 4.99
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Node ID Elevation | Base Demand | Demand Head Pressure
(m) (LPS) (LPS) (m) (m)
Junction 113 0 0.0528 0.05 6.03 6.03
Junction 114 0 0.0298 0.03 5.73 5.73
Junction 115 0 0.0298 0.03 5.64 5.64
Junction 116 0 0.0178 0.02 5.63 5.63
Junction 117 0 0.0178 0.02 5.62 5.62
Junction 118 0 0.012 0.01 5.62 5.62
Junction 119 0 0.0058 0.01 5.62 5.62
Junction 4 0 0.23 0.23 3.1 3.1
Junction 14 0 0.046 0.05 6.21 6.21
Tank 1 0 - -5.39 11.00 11.00
Tank 99 0 - -5.03 17.00 17.00
Tank 120 0 - -5.51 17.00 17.00
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ANSINNNARUIN 4 A13T 2 UAAYHANITALATNZITAR4 Pipe

Link ID Length Diameter Roughness Flow Velocity | Unit Headloss | Friction Factor
(m) (mm.) (LPS) (m/s)
Pipe1 147.056 25.4 140 0.22 0.42 10.74 0.030
Pipe2 33.371 254 140 0.04 0.08 0.50 0.038
Pipe11 66.5403 254 140 -0.03 0.05 0.24 0.040
Pipe16 12.12134 254 140 0.01 0.02 0.03 0.047
Pipe21 24.939 254 140 0.01 0.02 0.03 0.047
Pipe53 35.608 254 140 0.53 1.05 58.01 0.026
Pipeb4 88.5607 254 140 0.21 0.42 10.51 0.030
Pipe55 37.787 254 140 0.03 0.06 0.25 0.040
Pipe56 134.648 254 140 -0.11 0.22 3.08 0.033
Pipe61 38.683 254 140 0.39 0.76 31.69 0.027
Pipe62 6.994 254 140 -0.29 0.58 19.13 0.028
Pipe63 33.407 254 140 0.25 0.49 13.95 0.029
Pipe109 282.276 254 140 -0.14 0.27 9.33 0.030
Pipe123 1.35 254 140 0.09 0.18 2.23 0.034
Pipe131 16.194 50.8 140 -2.37 117 21.34 0.024
Pipe3 13.691 254 140 0.52 1.03 55.85 0.026
Pipe8 127.29 254 140 0.05 0.09 0.62 0.037
Pipe13 40.989 63.5 140 3.77 1.19 19.84 0.022
Pipe14 13.185 63.5 140 3.33 1.05 15.24 0.023
Pipe17 103.157 50.8 140 2.89 1.42 33.21 0.023
Pipe18 212.741 254 140 0.07 0.15 1.48 0.035
Pipe19 11.29 254 140 0.14 0.28 4.88 0.032
Pipe20 70.02565 254 140 0.01 0.01 0.01 0.051
Pipe22 225.061 254 140 0.14 0.27 4.73 0.032
Pipe23 10.352 254 140 0.05 0.09 0.62 0.037
Pipe32 11.494 50.8 140 -1.75 0.86 17.80 0.024
Pipe34 16.554 38.1 140 0.97 0.85 24.09 0.025
Pipe35 108.718 254 140 0.32 0.64 22.70 0.028
Pipe39 61.325 254 140 0.05 0.09 0.62 0.037
Pipe40 10.060 254 140 0.14 0.27 4.73 0.032
Pipe41 64.723 25.4 140 0.05 0.09 0.62 0.037
Piped?2 86.496 254 140 0.05 0.09 0.62 0.037
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Link ID Length Diameter Roughness Flow Velocity | Unit Headloss | Friction Factor
(m) (mm.) (LPS) (m/s)
Pipe43 58.552 254 140 0.05 0.09 0.62 0.037
Piped4 91.997 254 140 4.40 1.39 35.81 0.021
Piped5 15.037 63.5 140 3.52 1.11 2415 0.022
Piped6 156.204 63.5 140 2.65 1.31 43.71 0.022
Piped7 74.719 50.8 140 0.06 0.11 0.95 0.036
Pipe48 12.613 25.4 140 0.02 0.05 0.17 0.041
Pipe49 10.751 254 140 0.79 0.69 16.60 0.026
Pipe50 134.185 38.1 140 0.28 0.55 17.41 0.029
Pipe51 39.940 254 140 0.13 0.25 4.1 0.032
Pipe57 31.622 254 140 0.04 0.07 0.37 0.039
Pipe64 52.258 25.4 140 -2.14 1.05 21.78 0.023
Pipe71 53.152 50.8 140 -2.32 1.15 25.73 0.023
Pipe75 197.187 254 140 -0.17 0.34 37.98 0.027
Pipe77 54.145 254 140 0.17 0.34 7.26 0.031
Pipe78 18.952 254 140 -0,52 1.03 114.96 0.025
Pipe98 73.664 63.5 140 3.92 1.24 26.80 0.022
Pipe99 15.710 38.1 140 1.06 0.93 28.51 0.025
Pipe100 12.237 254 140 0.02 0.05 0.17 0.041
Pip125 9.237 38.1 140 0.85 0.75 19.05 0.026
Pipe126 9.258 254 140 0.69 1.36 93.11 0.025
Pipe127 42.100 254 140 0.53 1.04 56.92 0.026
Pipe128 9.592 254 140 0.02 0.05 93.11 0.025
Pipe129 38.630 254 140 0.02 0.05 56.92 0.026
Pipe130 37.267 254 140 0.32 0.64 0.17 0.041
Pipe134 8.271 254 140 0.23 0.45 0.17 0.041
Pipe135 29.442 254 140 0.07 0.14 22.70 0.028
Pipe136 26.592 254 140 0.07 0.14 12.17 0.029
Pipe139 10.691 254 140 0.02 0.05 1.31 0.035
Pipe142 12.314 254 140 0.27 0.53 1.31 0.035
Pipe143 17.883 254 140 0.01 0.02 0.17 0.041
Pipe144 274.399 254 140 0.17 0.35 16.27 0.029
Pipe145 27.32 254 140 0.01 0.02 0.05 0.046
Pipe146 280.016 25.4 140 0.09 0.18 0.62 0.037
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Link ID Length Diameter Roughness Flow Velocity | Unit Headloss | Friction Factor
(m) (mm.) (LPS) (m/s)
Pipe147 260.501 254 140 0.04 0.07 7.34 0.031
Pipe148 18.630 254 140 0.14 0.27 0.05 0.046
Pipe149 8.798 254 140 0.09 0.18 2.28 0.034
Pipe150 56.335 38.1 140 1.55 1.36 0.37 0.039
Pipe151 106.35 38.1 140 0.95 0.83 4.73 0.032
Pipe152 140.13 254 140 0.21 0.41 2.23 0.034
Pipe153 68.519 254 140 0.13 0.25 68.52 0.023
Pipe154 157.59 254 140 0.05 0.09 26.27 0.025
Pipe155 210.965 25.4 140 0.57 112 10.10 0.030
Pipe156 212.675 254 140 0.24 0.48 4.05 0.032
Pipe157 8.343 254 140 0.10 0.2 0.62 0.037
Pipe158 10.636 254 140 -0.01 0.02 37.34 0.027
Pipe159 59.142 254 140 0.07 0.14 23.40 0.028
Pipe160 75.291 254 140 0.02 0.05 8.49 0.030
Pipe161 12.308 254 140 0.02 0.04 1.50 0.035
Pipe162 99.746 254 140 0 0 1.31 0.035
Pipe163 138.396 254 140 0.12 0.23 0.17 0.041
Pipe164 84.035 254 140 0.07 0.14 1.89 0.034
Pipe165 84.035 254 140 0.05 0.09 1.05 0.036
Pipe166 121.673 254 140 0.02 0.05 3.37 0.033
Pipe167 77.55 254 140 0.19 0.37 1.31 0.035
Pipe168 18.341 254 140 0.28 0.55 0.62 0.037
Pipe169 70.628 254 140 -0.4 0.80 0.17 0.041
Pipe170 93.452 254 140 0.11 0.22 3.81 0.032
Pipe171 46.70 254 140 0.08 0.16 10.72 0.030
Pipe172 15.48 254 140 0.05 0.1 14.79 0.029
Pipe173 12.012 254 140 0.04 0.07 3.26 0.033
Pipe174 35.310 254 140 0.01 0.02 1.85 0.034
Pipe175 89.102 254 140 0.01 0.01 0.81 0.037
Pipe9 20.788 38.1 140 1.52 1.33 0.38 0.039
Pipe15 12.324 63.5 140 5.30 1.67 0.05 0.046
Pipe24 24.047 63.5 140 5.03 1.59 0.01 0.051
Pipe25 312.903 254 140 0.04 0.08 55.65 0.023
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Link ID Length Diameter Roughness Flow Velocity | Unit Headloss | Friction Factor
(m) (mm.) (LPS) (m/s)
Pipe29 10.065 254 140 0.02 0.05 0.17 0.041
Pipe7 99.5007 25.4 140 -0.13 0.24 22.02 0.028
Valve6 - 254 - 0.05 0.09 0 0
Valve58 - 254 - 0.05 0.09 0 0
Valved - 254 - 0.33 0.66 0 0
Valveb - 254 - 0.09 0.18 0 0
Valve10 - 254 - 0.28 0.54 0 0
Valve12 - 254 - 0.60 1.18 0 0
Valve26 - 38.1 - 1.74 1.53 0 0
Valve27 - 254 - 0.52 1.03 0 0
Valve28 - 25.4 - 0 0 0 0
Valve30 - 50.8 - 2.94 1.45 0 0
Valve31 - 254 - 0.05 0.09 0 0
Valve33 - 254 - 0.47 0.93 0 0






