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EGERIAE 25 4F 50 XU HT RN, th T IR BRIE I, A TERDRS B2 A A T IR s,
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NODOES Pressure
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Pipe data [ %i## |

End node data [ %1 s 80dE ]

A1 A
AR
R

KA HE
AKIBH
[REE-SR1E
Ik B A
BRIl
WK b B R
LB

BT - Pipe2008 : KYPipe

it | ko | e | IOy SROWY | g ZZZJ iy
X2
Cms m mm m/s*s Cms m kPa
L/s mm mm m/s*s L/s m kPa
Cfs In ft/1000 ft/s*s Cfs ft psi
Mgd ft ft/1000 ft/s*s Mgd ft psi
Gpm ft ft/1000 ft/s*s Gpm ft psi
Ui R USSE R
Cms m/s m Cms
L/s m m L/s
Cfs ft ft Cfs
Mgd ft/s ft Mgd
Gpm ft/s ft Gpm

BRTCIE - 5 AL SRR (R REK) &

WK H - Gt epm (BT #)

. JiE=10gpm, HfF= 4psi

)/ GRS FFEHpsi (BCTIH)) 0. 5.




K = 10 gpm/(4psi) 0.5 =5

WITRE - (BFlpsi B (BT Bxt i Egpm (B /F6))
Biltn. = 1000gpm @&%1 psi
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IR 2% KK E, =R 32k ) / (&, cfs (Biems)) "2
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FCV - Jit 421l 1
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Steady State System Data

Specific Grawity |1

User Units | Units |CcF3 -

Egquation |SPM
MGD
HITEMTALEVABBOEM | o rop.
ChS
Liters/Min
Lb/s

EPH

kg's

L JSFR

Faximmum # of Trials

Accuracy

WAL CFS (L7 9 YR

GPM (In&/7341)

MGD (Jsne/HD

Liters/Sec (F+/#})

CMS (3LJ5 K/

Liters/Min (Ft/43%1)

Lb/s C(f5/0)

BPH i/ /N

kg/s CA T/

USER (H] /™ A5 SCHALD
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Y, s ML IR R e AT U B SRR RE S Ay, AR S TR IR R AL
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T /NG, RO R B 12 32 /NI /S R/ B BT At R R — AR,
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Select Pipe Type

Undate Listto Include all Fipe Types ‘ Cancel ‘

di-150-10
di-150-12
pcv-150-6
pcv-150-8
pcv-150-10
pcv-150-12

Riihi pipe data %4112 ML B FT7s i) select pipe type [ B8 RMER ] S0, %00 VT
PR PR FATE I, %00 H IS T4, EH IS5 GORHIRE R H . e
7RI pipe type table [ 43 ] RE RN BeAO 5 AN o 7 Setups/Defaults [ X
BN R Pipe Type [ BB 0] 1y [l 145 .o
52 B B AR

Map I Map Settings | Systemn Datal Dther Data SE!tUP-"DEfE'-Inﬁl F!epurtl

Pipe Type |Fittings | SIidersfF‘recisiDnl Change F'attemsl Cemand Fatterns | Table Setup

Ciick Load a Mew Pipe Schedule I j

Sort | Load | Sawe | Claar | Sawve Az Default | Load Default

& Use Estimated 10yr Roughness " Use Calibrated 10yr Roughness

Material | Rating |Nominal Diameter Actual Diameter | Unit Cost Reference R
1 |di 150 R
2 |di 150 o
3 |di 150 10
4 |(di 150 12

i APipe2008HFCDM Fpipe types¥ift.

Pipe type table [F#IE] (W L& ~, wLUE Setup/Defaults/Pipe Type fiv & #E4T
Vi) RO T AR R II6E, LR S T EARRI N A, — BAERIR R G rh AT A )
AN BRI (BB DA MR B T, W T B B bk
EEM, M, BMEER U ER R EN T .

PIEBAN N EBIMER - AR (R THS —SBUARE MR, JFHALL
T RN o N —NEEHRBIR RS, UIRBANG, MRPENCEMARI RS
Ea— IR,

BRAERPERSRI: B RZMNERES, R %R T Wactual diameter [ SZFR



FR] (AR WRATR LR, IALEN TN 22N Fnominal diameter [ AFRFE4E 1
INFRE AR 115 EVE H [Pipe Information window | SEHX 45 42 (H

Brfitting data [ BEPIAREGE ] 46, WAL @ EE, BTUUMASHESE G RN
LHAE), R fidipipe type HMHILIZIZR TIERE, KPS IEEEMA RS CRID
HA T BRI AR

XPHERE TEM, SMENSH, B, HREREEKIG. EEhseE 2 E0E5E
T BT FHAEBR S5 00 Ry T B WO R A E X —Th g, Pipe Type Table/V &5
TSR RGBT IRETT M M IS RRER) . DM, 0 5N 1% 4905 i
pipe type table (U1 [), SHIN—ACAFMRCMEESE . TR0, BRI REUESE
TR BT, T A8 P 10FE IR 28538 1A S sl ST 45 10 10 (AR 1) R kAT
et WHRAEEYE (SRR A0ERIREE) CafANTERY, HHAREE 6
WG RE) #fE TSHEM, IARRE B S e 2 T FRPHTRSE S R R
PET — A B EF R Y e 10 RTRE R EUE DU O ORI 2 R TR HE T S T 75
Pipe type table® & FAIIIH :

Material [E#f]

ERERRL (R OH, EREBAEERS)

Rating [[E %4 ]

MR 15

Nominal diameter [ AR EZ]

BN NG (i)

Actual diameter [ZfFEZ]

FISERRNE (Blane.078™)

Unit cost [BAfi A ]

RN K 11 A R AR

Reference roughness [ Sk R %]

FHF 364 B HURE P R B0V S 1 S ) (W R R R4 GRS W BT i &) (AESERRA0 1
VA EDE

Estimated 10-year roughness [ % [f1104 5 REE R %]

FETAEBR RS B REGTE T L0 IS I RLRE FE R 2. 2 Wage-based
roughness [FE TR Aok 2 R 5] 57T L 0%E 5 ML RE B R B UL S Tools [T H ] 1
S OMF 5 R RS P R 5

Calibrated 10-year roughness [##EK104E )5 KMREE R3]

LT A HERR 0 1 04 I HROHURE 15 R 5K

BHEA
— AN OR BT R HE IR A At > AL N ) B 2L
B BE I NE R

F T BEAD R 4 2% B N T AR AL AR i NRR E . Z: Wouality [ .

BV R IR R

BRI I AR D IR 2R, S houality.

R (B

Erenl IEBRN, AN TR . i fpipe typedtirikst,
2N T LUE DL

Nominal diameter [AMER] - ZELMA TEERG B & EEIRER 52,



Actual diameter [SZfFHER] - Wikpipe type® O iZdy, WA T
SRR, CHERERS (W) WREEIRCERES, BARG it A3
BINAFRESS . ZEH 2R AN Flpipe type®RH .

EMMEMETIER

EM YRS AT AM BV . 78 Wmaterial cost [ARHEA .

EM R E G RARE PR A I KR 15540

A LAfESetups/defaul ts3E 5 R fipipe typed HEEM, B LM UL S IR L
A DMET A B 18 R0 n] DAB 32 th 5 R SR P B 108l AT A
ANEHE). Jlpipe type (setups/defaults3iZfi )

K

AT ER, FRBERE T RN WK JEE, B RH hpHER %R, A
N BV KA AR [ e (i (PAEAERE b ). REFPIZ S IEHE, (8 AT LIZERS SIAHIE 1Y AR
TREFE KA,

FERE R

FREEE T ATF-Bhim N, A T I S KSR R 7 #E (system data [ RGEEHE D.
RAf Hpipe typel&ii, FkEEE RES Aol Hik &4 ffreference roughness [ 5%
FRERE R 2 ] R — I T 104 KRS REC S B I B PERES), TR B2 REE AT
TS . AT G Hazen WilliamsHFIDarcy WeisbachZHi4iH T & EAHKEE &
e E .

fEKER

A AR E B B AR A T LA KR R VB MEAE 2). W42 fE T average residual
meter demand [“FP{FE/KENE] (System Data/Other SEHR), B4 %E 3 vl LU K
AL BRI LUK &K AT TR, THERAR A 1 B A

R A KT D

JaE PEAE 3 PR AR T SR B ) 8 2k R B A AR RIS B A5 R K Sk K . fEfittings
CRHE] HEPRY, BERRPRAES 2 v LLERE3AS . X FHe A (LEx), At nl LU A B 1745
RAEBBRTHE . RO AR BB B, TR,
FHERGETMFZ oot Cinir], A8 AL B3k, KRS ABSTIRAKSSI KM H AT fes
IR, DRIEHEAT RGEK 7 o0 ik R 25 FEAE N o SR 2 i I rp 2 B e T 0 2k
BTSRRI B, FWr 06400 b P v o Sl RSB BUR R (KD XM
RV IZ SRR, KR — NN, e AR K Sk A3 2o g Rk kB . BT
IS S TiBU N N TN 7 o =

hIM = Sum K V*V /2g
A, HIMZBASER CKD THACKER K . VIRBAIER /P CR/FP) THIiE . KIRRE
WA SR BB 4 R R AL AN, g=32. 1TTHE R/ FEF 07 (9. 807K/ BV ) o /KRS K
AR, SRR A R BB T RE AT AL, HEXN T AR oo S, AT
SN SRR ) 45 K 2 B e KYPIPE Y REAR A SN — KR, AR v 53 SR B g 45 2%
ffminor loss coeffients table [JRiPH MK REEK] et T — Lo RN NKIE.

XM e, R CaEdE GRS R IR RIF KRR L. Wy E
IKFARGE T s CAKIRURL I — TR R s BRATAR 25 5 KA



X—ATofE, WERAUEH] K AEARETE AR ACKHUR - R G R, A6 E A JLAL
ISR A5~ At e ) B8 I T il e KAl 5 X Le 4l o XX AR, KYPIPE A4 E Tl (i
RIeHE)e TN RIRA I %, WA 3 RACKHUR - .

7E Tl P4 B A A
JiN Pipe2008 #ff cp , &K fitting HfE.
JWminor loss table [JWIBFHIHIAK] NHfittings3KH,

Map | bap Settingsl System Datal Other Data  Setup/Defaults |Repur’[|
Pipe Type Fittings | SIidera!F’re:isiun' Change Pattemns | Derand F'atterm' Table Setup

Load | = EhE | Clear

Save As Default | Load Default

Fut an asterisk before the name of the 10 most
used fittings 1n the Fitting Type collumn.

Fitting Type | Symbol Minor Loss &
1 |Swiing Check a 2
Z |"1B0BEend 1 1.5 %
a Turma a 1
P EERR
BEIEFE

B8 RS BRI N5 8 AE I T B Rz f (K s) o Er AR 18 (1) FH
NFREIENGIL R DA S SR P R . AR T fitting selection chart [PHFEF:
#1, EXERPIRREN NRIFIZR 1045 F B e £ 508 P A CREFE R 22 1T LUk —FD,
XFEERE Ak BB REOHTA. fitting table [FER] W

(Setup/Defaul ts-Fittings) $& 4t 1 — LB} K ILAHMN B 401k RECN E7-5 513, IRnT LA
LR AT INEFAE B . R T IR T AN, 0T DUR AR S Hhod i 4 A
S SR B BT (o AB B B 2 o AR AR T — AN R BEL ) B 2k R 8, LA
HZ2% . JRUlPipe Data Boxes [ iEEUIWHE ].

Fittings data tablef )y i/ A, T BLAZI5T5 MM P94 R OB BA SR R AL
HOPHRYE TTS M EINIES B, TRE TP, AT LLE SR 6T G B A B
SR BN

Al LB S EE . R SRR . — ARG EHEE 2 AN, a3
N F8 SO . 34 PTPE2008 H it TERIA fittings setup table[ B E R 1.

Load

2 BEFEHLAE 25 3 SO 1 ABRASE AT ORAF I BHAEA13

= ave

JE A2 S SR 3 T 11 DIORE 4RI B P ORA7 21— A S0



Charl

S AT 250 R B B T BT N
Sawe As Default
P AT A 2 BT P AR W BRA %, SR T W R 4

Load Default

A2 FOPR BOA M S AR IR

R, WERESEMEA S C 2SR EAE R, ATLAAE Pipe2008)t 4 4k 2 31144 4
fittings.bak (1) 2547 314
B R A AN S H AL S

Fitting type [HEofF38% ]
BEEAEUERE (s ARifEEs S

%%
SN — R a0 e, SR, IRIE I LR
LA

WA I R BB R R AL ().
JRERF IR R R B

HFH IR R B R BRR R L

PR B JEERFE I HR R R
253k 45@FRUEZS L 0.35
45K 128 3k 0.20
Q0®PRifER Sk 0.75
90®K 425 3k 0.45
90® T A1 &5 Sk iR Sk 1.30
180® 1] 25 3k 1.50
= hafEE
VER 2 AT H
TERE AT, B
ERIR
BRI RS
Bk 0.04
e ] - 4 TF 0.17
3/4 IFEE 0.90
1/2 I B 4.50
1/4 FT & 24.00
B 47 2.30

3/4 JFRE 2.60



1/2 JFJE

1/4 JT &
HiE®: ®ER:. 427
12 J1 /%
ARSI AIF
12 J1 /%
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AU T A — AN SO, AVFIE I — MBS AR AE L M PIPE2008 %545 S 14
Import KY [§AKY]

RIS — NS R G H, ARVFEM A KYPTPEH K —ANKY R SO A
Pipe2008. M.Import KY.

Import DT2 File [ §ADT23¢4f]

IR TR T p2k M BK1 (F4m) SO, inl AR IR . A 248058 — IR oA, s Bl =2k —
ADT23CAF . LS NIZSCAE, nT DU B S 2k Al - B4k iU —2Surge /K] 2%
ERASHER I EAETEIW: EPANETE# Watercad?f& il RN, DR
A S IIDT2 LA

R7F
PRIE IR ] >4 i SO 44 SR PR A 45 (I PIPE2008 £ U
AN

LB I # H — AN SO, SRV R — N IR S 48 SR AR A7 PTPE2008 55 41 S 14
Pipe2008 SZHfEF

LIS = — AN SRR P e, RN B £l . WLPipe2008HiUtilities / Data
Exchange.,

Print [#TE1]

TZIEIHRT DAY 217 1R 0L i Ak 24T EPAL

Print setup [TEIRE ]

IR AV BB B I FT ENn i

Exit [i&H ]

FI ik 1 n] LLE HPIPE2008.

ITEN

File | Print [ SCEFFTEN ] iy & 2 UL AT Pt B GO 24T EDAL. AT I A e vk (b,
SRS hTEN R . AN, FTED RS A TRl N A B .



w. Printer Configu...

Printer Mame

ILeumalk A3 d
Paper Size

ILetter [8.5%11in) B
Orientation

ILands-:ape Jid
Quality

Froof [1800d| -
Diratt Lowe [1000d]
Draft High [1400d

| FPresentation [2000d) Q _|
High Quality [E000d)
Large Scale [9000d]
BRINFT EIPL 2 AT Printer Name [FTEIHLAAFR] X, tn] DUERE et e FTEDHL. LR%8Hf
R, BIELEAE RTINS 8 BT EIL CRURTEIXER D) « AT

Bt , Pipe2008+] ENHLA 2 Al PDF SCAX — i 00 AR b HE Hh ml LA FEARIK R/
AT EN T 1) o

Quality [JRE ] —@itfsm 7P E s (Filln: proof =18004 11D , I%IEIAE YesE T ED
(. AT H N, #E#18 H Proof HiDraft High #'% . Presentation il & & s &
AWHT 8 1/2" x 11"WESE4T EPHLAEOEF EIML. X TKF8 172" x 11"[1485K, High Qualityi%k
Tgin] DA FLA 1 g o i (W SR 4 T B0 BT BN . Large Scale 326 I HH T4 H 22 AP 1
W36 WEH ) o R K] Large Scaleik T4 % 100MG #3014

Page setup [THEI R E ]

Pipe2008 fTEI3EIi, siili File | Page Setup [ |1 , 2Bl R % .



Print Page Setup

gl

gl

o

L
[

Background [ & ] —ili i i 100 0] LABGHEH BRI . “lighten [EoR] 7 ZERINRE,
AR B ST RG5O LE R AL T R A

Printto BMP file [TEIABMP (A2 ] X1 - MEBrizmiad s, SEp2Ks i
(AR P A — AN S, R T DA I Print dy 2 HEATHTED.  FTERIY, BMPSCf4:
Ji, HRFIPrint i IGAE Hh B0 E 1 /083 . A FERIAST EDHLIEATHT EDINY, AN 25 A AT Endin i,
SUERSBMPSCAE o A FH 2 BB e F T DM BORAT BV B B I, XAk, AT
AP IFTENROR, MR R 45/ 2256

Font scale factor [ F&4EMEF 1 -1 Map Labels [FEbr%] rh Bz B ) 5k LA R (8
RN PR I, PR, RIEAEBEE font scale factor BB [EIXFRE L.
X T ORI B 108 RS e 52 df /N BERR 28T 7, I AN A

Edit (] (EXKH)



File Edit ‘View Analyze Move Labels Faciliies Management Tools Help

Undo Last Map Change Ali+U
Redo Last Map Change AR
Apply Alt+A
Undo to last Apply Ctri+lJ
Cut

Copy

Paste

Generate System

Delete Intermediate Nodes
Narth Arrow

Screen Capture (BMP)

Data Tables
Map

Move/Scale Entire Systerm
Orthogonalize Pipe Ctri+G
Auto Orthgonalize

Repeat Pipe CtrHR

Select All End Node Junctions
Select All Nodes
Select All Pipes

Undo last map change [EXVH _EXREEHEK ]

BOHEIE S (B2 =R « MMIFETERE B& Db A £ds

Redo last map change [k&E RIXREITEEH]

RIS (2 =)« ANEFEAEAR B rh s DI fan N sl s 1) s

Apply [#ATEH]

T U B8 SO B ST R s 3k

Undo to last apply [kEZE ERMHATE]

A8 P AZ IR T50A] DA Rt SO S AT 58 EIRIESUE PIRAS . .

Cut [BY]]

LI TRRENE T P ) A NE A R M BR s, KL E T-Windows MBI PINR. 1 200 H
TR R

Copy [ & #i]

IR TIRERS A3 IR N S BIWindows I BY IR o« % 2008 T e 5 R h Ak .
Paste [ 4]

LG IR REAT A 80T BY VIR Hh 1R s 2 P 28 521 38 22 i 7 25ai R ke A 8 B

A AR R G

I T-Gof Towii . AR B AR PRI Z2 RS 4 2870 (IR, BPAR, BRRD A it A= s
KKK FRGE

TRV v IR 9 A

&2 SOVE P I ER R GE BT E I EGR 2 h R)5 ale WA P MR P i A1 R, RGueh
SR EEM BRI S . 0 TN IR I — ST R, e R DU B KRN
b Blhn. dn R EMER20S T (A5 5, I APipe20084y H 8h T kA R G i IO B
BRI B B —AN AT 5, ARG PR — DN I B, AW E S RERE, E R
20 R )Y Ok b

North arrow [fgdb4t]



H T T EMEERIAT RN, AE s — AR .

Screen capture [ JRHEHHE]

AVFR P EAE B — A . TS R, TR AN BAT SO R A

(filename 1.bmp) fHHAFT M3 (Hltn: :\Pipe2008\Models\filename 1.bmp)

Current Screen Size
B40 x 480
1024 x 768
1280 x 1024
1600 x 1200
1800 x 1440 Landscape
Larger Sizes Fortrait

Data tables [HIEFE]

I RT DL T 1 D) A2 K a2 A

Map [ ]

IR D) R 2 R G B

Move/scale entire system [#3/ 453N 2R %k ]

LIS AR PRI, RVFIEE S, A T R .

Move Entire System |

Rotation Angle Rotate |
Rotation Point X Y
ScmeFadarI Scale

Shift % | v | Shift

M EEIERA

R T LA BT A5G 10 T A A A A PR K BT B B ]I R R B K R
R

B3 IER

AUPHAZAE IR, OB 17 @ R T AT A 2 IEAC A B Bl 1R /K1 Bl ELA B2



Repeat pipe [ ER & ]

R AU . MIERRIAT RUTTLAR, RGOK S AEAR R 0077 ) STHITE I . B 1y sk o 3
AN TR R B AN A R R MRS 2RI RGN, AR A

Select all end node junctions [EFEFTH 4w M ]

FH A AR 2O B AT AT (A e AR 0 1 R, AN S — R A AR I 1 A

Select all nodes [E#FFTHE Tima]

FERSERI TR, AR R A B BT 5 e

Select all pipes [EFTHEEK]

R, AR REIE R S B

Help [#B)] (FXH)

File Edit “iew Analyze Move Labels Facilities Management Tools Help
| Help

Contents

Search for Help On...

How to Use Help

Units

Demo Examples

About..

Contents [ B3]

T4 L PIPE2008 (1 35 Bh S0 H sk

Search for Help On [## &8 ]

ZIETAE LR S], FIHZZRE], Pl {EPIPE2008% B 2 40 h 8 R 5 a2 A28

How to use help [ &g FH #% Bh oh g

IS A 4 T PIPE2008 75 B R e 147 A5 B

Units [ 547 ]

kIR 5 T-PIPE2008:  kypipe Al 22000 R 44 R h (1K) B ks o X T 5N 2 I P2K
OO, LB (1 B S DL ZR G T I T P (1 R BT A LR 1

Demo examples [ 7~ ]

I %320 1] DL #1) pipe2008 3L 145 F [fidemo ST F k8 52 (sl SO, IR S8R S — 20—
A4 T Pipe2008 i) &R 1k

About [xF]

ZIE T2 PIPE2008 Y. AR 7 (A G5 B, BLRE RCASFI T e 2 B 45 B

75 W.Pipe2008 Help File Contents [ Pipe2008#5 B 344 H % ]
View [#LE] (F3H)



File Edit View Analyze Move Labels Facilties Management Tools Help

Find Node Ctrl+N
Find Pipe Ctrl+P
Zoom Out Cirl+0
Zoom In Ctrl+|
Zoom Selected Cirl+S
Zoom Previous Cirl+2
Pan Alt+N
Zoom Window Ctrl+\w/
Zoam All Ctrl+A,

v Show kMeters
v Show Valves
v Show Hydrants
v Show Device 1
v Show Device 2
v Show Intermediate Nodes
Show Text L

Find node, find pipe [ &7, EHREB]

HERRR N B E T AR, DO ILE I Bon e bi e b BRI KNG, IR,
IERNRTCYIEEE-N

TXNA i A AR n] DU k45 407 B 2 000 ) 4 ok SR o

Zoom out [4&/h]

IE TS W7 16 B B 3 LU A s/ o

Zoom in [K]

2T s (1) B T4 LK

Zoom selected [42 5 B/~ ]

IR BRI BB R A0, LTI 1T SR B X ddse KAk

Pan [F# ]

LIS VFIER B G 1, R AE 7R 34T bR 2o S I E 7% 3 Bl b

Zoom window [HEZERA ]

R I AV — NEER 1, SR SR EE, AFIEHE R 1N BT8R AL
Zoom all [ B7R4#]

ZIE I OB T BRI B, AFREANE TR RA R WoR i L PR REIBOR .
Show meters, valves, hydrants, devicel, device2, intermediate nodes[®Z27~/KE, &
I, JEBRE, W& 1, W& 2, P A]

ANE XL 8 )T 2 BRI EE b, XS IEE 1 .
BRI

ZIE T N SIS, 18R RV P B SCAT T s ) s o7 2.

show Text and Boxes

® Show Only Text
Do Not Show Text




Analyze [Z3p#7] (F3RH)

File Edt “iew Analze Move Labelsz Facilbes Management Tool: Help
Error Check
Connectivity Check
QCS Screen {Analysis)
Analyze
Inventony/Cost
Power Cost
Frofile 4
Skeletonize 4

Error check [#iRF 7]

T2 TS B e A 1 o A R IR S, TR A R G AT B A (1 B

Connectivity check [T ]

ERGPIRBEBRG, AT & R I BB S P S AR . Iy Rext T4 A
MIE ST (Bl tnExcel, AutoCAD) HvBr T AMIEGE &A% A . EEdh® itk
X ZefiffiTabled% ) Hh o Hn REFL I Bt . fEdata table [HnaR ], EH4 . b selected
items only LS ] , S ARIERENE . 54b, fEhidden data [FeEids] X8 T, #&
F~selected [Jrik] ¥, RIEBLNELRH “17 .

0CS Screen (analysis) [BITEHIRATD () ]

operational control settings [i@fT#HlE ] & 0 T4 )L hydraulic analysis [7/K 143
Hr ] e,

Analyze [4#7]

ZIE T N & 1, % s D RVFREHUT R AT

Analysis Setup

—Analysis Type
Analysis Year  KvPipe
ey = Water Quality (EFANET)
UL ¢ Hydraulic Calibration
IZDZB— ™ Rural Analysis
" Fireflow and Hydrant Analysis

™~ Swstem Head Curves

Analyze ™ Flushing Planner _
" Locate Remote Sprinkler Area
= Water Quality Calibration
|
Cance " Temperature Dependent Liquid

™ Sort Numetically (slower)
[T Save System Before Analysis

Load |e\,-'ery vl set of results. Load alltimes ¥ Siart | En’_iILl

Analysis year [ 7M1 —HkiHE BRI 44 . WAge-Based Roughnesses [ &
TR IR E ] .

Sort numerically [#tF73281 — Xt sp i ik 47874335, M. Sort Numerically [%7%
73K

[ Report Shows All Flows As Pasitive Numbers




Load sets of result [P ANZER ] -2 A1 TEPS [KAWIBAL]  sierSurgeUKiti] 4007, 447
VEZ R ZE BN, et i B i 22 ) B 2 AR I .

Load all times [ AR BMISER ] — KAy slis o 45 B N Hel it .
Inventory/cost [¥&E8#./%2H 1 —J.cost and inventory calculations [ 3% F1iE #it8
LT T TS IT A 51 R i -

1) AR SRR P R BN B B i

2)  RERERRS LA 1) 2

3) RETFHEMH

4) RGE T R

Power cost [BEfERZA] - W.cost and inventory calculations [ %% B FiE 83+ ]
FZIEPAT I, BERETISITNEMRH CERE) Bk « X E T ERN G 1 IMER
DL LB A EE A b T o T F RO SEE TIs AT I Al ), B BLZE I 0GE H T EPS [N ]
B4

Move [#3)] (E3H)

File Edit View Analyze Move Labels Faciliies Management Tools Help
Left  Cirl+L
Right Cirl+R
Up  Ctrl+U
Down Ctrl+D

};%iﬁlﬁﬁéﬁ%4‘ﬁ%@ﬁ%ﬁ#ﬁiﬁ@ﬁ W KBRS o Fi e 20 00 ¥ 8 Sk Fa 11w AT AR [ (44

o

Labels [#r%] (F3KH)

A EPipe2008Yt At thlabel [#5%] #1%.
File Edit “iew Analyze Mowve Labels Facilities Management Tools Help

A T K e I ] AR M 0k P A IS T R BV b PR ORIV 5 S b2 . (8T Other Pipe

Labels [ E#r25] F1Other Node Labels [ HALF 55257 w4, W LAHET 8 2 (FkHE.

ﬁ{fiféii%ﬁ%ﬁ@ I 7 52 i 38 results selector bar [ 45 k4 T H4 ] ki B s
, /E\‘ h= % °



Pipe Name

Fipe Title

Fipe Diameter and Roughness
Pipe Material and Rating

Pipe Fittings
Fipe Results 4 Pine Result A
ipe Resu
Peak Yelocity ,p
Fipe Result B

Selected Pipe Labels

Pipe Labels Off FPipe Result A and B

Fipe Result Min and Max

MNode Name

Node Title

Mode Elevation

Junction Demand and Type

MNode Results L MNode Result A
Selected Node Labels MNode Result B
Mode Labels Off MNode Result A and B

MNode Result Min and hMax

All Labels Off Fireflow and Static Pressure

Lahel Menu
Pipe (node) name [&iE () L]

WoREE CTAD A

Pipe (node) title [E& (1) tr]

WoREE CIAD bl

Pipe diameter and roughness [ &8 B 2R ]
IR B FRRS

Pipe material and rating [ & AR E H1%54 ]
TR TEMRRIE 1) s ) 454,

Pipe (node) result [&iH (Fm) &

%i;jﬁ%%il*ﬁﬁ (K45 5. A% 78 B s IS #F i Result Selector boxes [45 ik B HE] R 1k £ 22 i o

H
Ho AT B EREAS IR PR P R IS BRI ] Cln B T e e o S A A
e TEPS [KJFAIHEAU] O o XITEEA A A H DS R M 5, 7 LL{ENode Result
box[ 17 i 4 RIEHE] Pk HE 2L B oR i 45
Pipe (Node) Labels Off [<pE (F5 &) #r&EcH ]
KA PTA bR%E
Other Pipe (Node) Labels[HE® (T /) %)
il 3k AMap Settings/Labels[ & i B /4725 T H AT m v B CAAR, Ko, BRI e ).,
Node Elevation[¥ Stz =]
R bR
Junction Demand and Type[5 & i & f125%]]
TR R E SR,



Facilities Management (Main Menu)[J& & (F3KH) |

File Edit View Analyze Move Labels Facilities Management Tools Help

Pipe Break Ctr+B
Pipe Break Report

Analyze Hydrants
Graph Hydrants
Hydrant Report

Flush Pipes
Flushing Repaort

Facilities Report

Pump/System Curves

Pipe Break[& Bt Wi %]

LI TH ARV ISR P B RLALL A BT

Pipe Break Report[& B Wi &)

FRAOLIE TR, AR R SRR

Analyze Hydrants[4#71H Bi#]

MLHydrant Flows[YEBife i E]. ki R G pire, HHBEEL s FmERs A,
Graph Hydrants[/4 Bk Bl 7]

FEALETA TR BRI BT IR B A R

Hydrant Report[74 Bt &1

FEALETA TR BRI BT IR D AR R S

Flush Pipes/Flushing Report[{## ¥t & &/ ¥EiRkE] - WFlushing (/¥

Facilities Report[#&#t]

FVFR P I — AN R I AR B S

Pump Curves[ZR 451 i £5]

U, Pump and System Curves[ZZFNRZHFMEMLZ] . TEA PR T Wil R HI SRR th & e R4
(55 LA K ] A 1 22 e 1 h 2 o

B W KRR

J T BRI, e bR T (1) 32 22 e [ Faciliies Management [ & 8] , Jfikde
Pipe Break[# 124].



B L MR IR T, W] OGRS BT TR BRI EIT R/ R
KA LIRS T DX SEM A Bl M se i

BetheNgrove r’%;;.
&
1] LA71:Pipe Break Report[# B 24k A1t & B 45 4. B T8 B, kol A s

Main Menu [ 3% #.]+ [ Facilities Management [ 45 BRI, MERE BN, W5 Bon
WK



hda hap Setings | Sysiem Data | Other Data | Sstup/Defzults  Repor
p 2] q bl p

prirt | ciear | Font | Load |

SJvy=tem Nem=: exdemo.kyw
Date: /7039
Broken Pip=s: 13

The following Jvalwves wmusSt ke curned off:

l: W-1
2230 ElLli= Hollaw Rd.

21 W-2
2058 Btesmenson Bd.

J: V-1
154%Y Steowenson BEd. 700 from intcersocotian

3; V-5
475 dnowydec Hill Rd. In front of red bh=arn

o V-1
1225 =2nyder Hill EA.

=TT =
T67T Turkey Hill Rd.

et op L hE 2 5 N1 Node Title [ 15 sidndil] (#5175 Node Images [ 17 fi 1) o it Map [
JETIRPIBIE L bt 4. T b4 hia bR B, mihi ol B T H A& H ) Clear [VHER] .

Fire Flows [{H B /K #E](7H 5 /#)

Fire Flow Calculations[{HBiZK3EH1HH5]

AT AV B AR, T A B RV B KRG DRI, THEIS B KRR FRAN SR R 48 b AiAF
FEH B . (0, WRBERS R W B, RE S DA IR, R ERE B A0 A5 I i 2h
REHR AL T LASEILM) . FEVE S B AKRERS,  Ziifi i BRI )

B KFERBRARE ST © AT nl A S B AR R a5 AT B2 AR e fE—AN5 4 Gl
W T BI AR AV B B A R A BT 11T 55D iR BN e (e T BRAEL, I HL T DA e B K B /K
¥eo HBIETHTAT S, I H A0 vF ST B K FEECHE HEAT A Y 1R 1 32



BASEIRRM: MBI TR, IXREAEEAT /N F R A e S P P R A Tk
M e T, s/ NE ) BRI, i R A AR A ZE W NS R sl T A e 42 s HEBR AR A1 o
A LI BN B A B ORI B KA 20 A, 8 ) DA i e A A0 — 2 B ke el — 41
TR ATIHPIKFE AT, BCE O TR R G T E R B AR R T 1S R T W B AKAE S AT
H T AT B AKRES AT, EEIERE (s THPIAREE T A W A BRI IRV B A R A
BT BT KFET A, AN TR 2 MU BRAT AT I B AR 5 15 55, Analysis Setup window [73#7iK
B DR OSSH T o ABa Bk s fUEm. sSidiMain Menu[ F3¢ 5] iffjFacilities
Management [ A5 H BL]SE 8, FE NRAE EFfAnal yze-Hydrants [ - Bi#2]

' Facilities Management Took H

Fipe Break Ctrl+B
Pipe Break Repart

Analyze Hydrants k
Graph Hydrants

Hydrant Report
Fluzh Fipes
Flushing Report

Facilities Report

Pump Curves

Analysis Setup [/HT¥cE EHEHEL T (T DUE A 138 o siddiAnalysis [0HT], S5
HEFireflow Analysis [HBIAKFEIHT]) o THBIAKFEI T HEBRINILESE . FEIEHER) R EEUE
X Ry ar b di e T e R BN ) CBRUMELZ20) o SRJS 7R RS, ADUANIE IR T By
FEARAT RUEFE— T



Analysis Setup

.
»
[
»
.
-
»
-
.
L

evey ]
Fireflow with specified min pressure |_

mifiAnalyze [4p#]. A5G, AURER SR TI%. PRI 2 B AT s oA
NGB

Showing Fire Flow Results[ &7~ B K #5645 5]

Hydrant Report[{#4Bi i 5]

AVFZ TR R PI AR S5 A e — 0 JOE T B A i, i H e 45 SR BRI T B A
FHFAT 5 SERE PR CASETT 55D 0 HT )G, Pipe2008 AEmi— MNHBiedRE . A T &G %R
&, B LASTREE Main Menu [ 332 8] ) Facilities Management [i%#54 #E], FiEFf Hydrant
Report [V PikE & 1. &G T EPR. 12 E a7 a8 s ae i - 8 e XEdE-
Hudk, KA.



Units:GPM Eq:HW

Map | hap Seﬁings] System Datal Other Datal Setup/Defaults Report |

Print Clear Faont Load

System Name: exdemo.kyw
Date: 5/12/99

1: H-1
[Analysis] Static Prs: 57.7 Fireflow: 210.8 FF Prs: 20

2+ H-2
[Analysis] Static Prs: 59.9 Fireflow: 645.5 FF Prs: 20

3: H-3
[Analy=is] Static Prs: 62.4 Fireflow: 947.2 FF Prs: 20

4: H-4
[Analysis] Static Prs: 67.9 Fireflow: 1245.1 FF Prs: 20

3: H-5
[Analy=is] Static Prs: 74.1 Fireflow: 555.9 FF Prs: 20

6: H-6

. [Analysis] Static Prs: 67.8 Fireflow: 716.6 FF Prs: 20

T BT 7K ¥ B 7~

KPP R8T, Pipe2008 &4 BiEBi/KFEE /RN, fiiFacilities Management [W#-4¥1],
JEHIEBEHE B AAT A, HBLW SR . ] DU BT A A s s b 22 il 2k P




Fireflow Graph =13

Hydrant fnalysis Graph

—®—H-1 1857.9 @20
—+—H-2 664.6 @20
——H-3 8918 @20
----m----H-5 2036.9 @20
----e----H-B 571.9 @20
----¢----H-8 5741 @20

Pressure

o
u]

- Graph Type :
& Analysis Data ¢ TestData Save BMPJ Cliphoard

Fireflow Labels[¥H Bl 7K #EFr 2]
T MR A T, FR BRI BKFE T 45 R 77w R - A B b % b, sidiMain Menu [
Rt Labels[Ar2], Ernode result A [V EEHRAT o fF Y SResults Selector[4h
FOERA] THE, SormEdig.

_|F' |F||:uw j N |F|nw j_

AT IERn s AEREINEERAE ML e B B KSR




Fireflow/Hydrant Report[3#4 7 /K #6/7 B ke R 251

Report [#t#7] H1ffjFireflow/Hydrant Report [VHBiiZKAE/ RIS Tl F EIFR. X5 sidkd
HEKFETH AR AE AR R o RGP I CIEFR R MBI R T 48 € M b
B/NE S (BT3B A20psiD B, ABAAZAT s RNZT AR RS T G R



Map | Map Seitingsl System Datal Other Datal Setup/Defaults Report I

Print Clear Font | Load/Swap I Cus10mize| FireFlow/Hydrant Rep

Fireflow/Hydrant Report:

gpecified Miniwum Pressure (pai) @ 20.00
Minimwwn Static Pressure (psi) ;o 0.00

Flow—1: Flowrate to maintain the specified
pressure at (hydrant] node

Node-2: Node that has a lower pressure than I
specified walue at Flow-1

Flow-2: Flowrate to maintain the specified
pressure at Node-2

Hydrant Elevation Demand Jtatic Flow-1 Flow-2 Node-2
Node {gpm) Pressure [gpm) [gpm)
H-2 6l2.0 0.0 61.8 519.9
H-1 611.0 0.0 62.9 1419.9 1340.7 J-13
H-4 620.0 0.0 S6k 7 3636.8
H-3 610.0 0.0 63.1 T0Z.3 6687.2 J-5
H-5 610.0 0.0 64.59 2337.1
H-6 615.0 0.0 61.5 458.5

KT A BT KBS % FE
X5 AT B AR T, A UM 25 B0 U7 vk SErp g R PR — AN v Al B
Wkt E . fiiiLabels | Node Results| Fireflow, il NEFIR:



Label: Facilities Management Tool: Help

Fipe Name

Fipe Title

Fipe Diameter and Roughness
Fipe Matenal and Rating

Pipe Fittings

Fipe Results

Peak Velocity

Fipe Labelz Off

Mode Mame

Mode Title

Mode Elevation

Junction Demand and Type
Mode Results

Mode Labels Off

Al Labels Off
Label Menu

Sl S

TP AFERIES I ) 45 Rbr2E 2 A8l

aults | Report |

(/2

7
\ %% {/g
N/
AR

NS i
Made Result &

Node Result B I
Mode Result &4 and B
Made Result Min and Max

Fireflow and Static Pressure

|




o )
AN Y R AR S UG, S Muser data [T 5dE ] S, # A B KRR, 45
PAAEAEIZ L] P8 H b e B B0 77 R B TERRAE o P e 00 s 165 P11
Jrike

A I B AKRERT S S . F P A LS diMap Settings [EIEBREE] | Labels[hr%E] , %

Fireflow[VHBi7K#E] /50 Static Pressurel[#fths], ENZELRIRIT SR, W NEPR.
IR UBATHE Z (0 ThRE, nf DAL kRS — i A Bonsis%,



NMode Information

Address

Limited Output

Static Pressure
B6.6

Fireflow
12369

Mew ltem

| |
L r

ez N —
~ [owgmess
[ |

L r

&5, A1 i Fireflow/Hydrant Report [ B K FEAHBIRE IR 51, W1 R EIFT7R o




Map I Map Settings' System Datal Other Datal SetupiDefaults Report |

Print | Clear | Font | Load/Swap | Custumizel FireFlow/Hydrant R

=g v

Fireflow/Hydrant Report:

gpecified Minimum Pressure (psi): 20.00
Minimum Static Pressure(psi) : 0.00

Flow-1: Flowrate to maintain the specified
pressure at (hydrant] node

Node-2: Node that has a lower pressure than
specified value at Flow-1

Flow-2: Flowrate to maintain the specified
pressure at Node-2

Hydrant Elevation Demand Static Flow-1 Flow-2 Node-2
Node (gpm) Fressure (orpm) (grpra)
J-10 611.0 15.0 62.5 2175.4 1108.2 J-2
J-15 605.0 0.0 73.3 2932.4
J-16 605.0 0.0 73.0 3176.4
J-4 60z.0 0.0 66.6 1491.5 1236.9 J-13
J="7 613.0 0.0 61.7 1166.1 1019.9 J-13
J-5 611.0 15.0 63.4 1581.5 1538.8 J=-9

R ARG £k

Pump Curves[ZZ ¢4 i 2]

Pipe2008 HAT & HlZ 4 i k (s IThAg. REErEdh 3 i PN . fidiE
SZ L Facilities Management, 4R )5 FiE$% Pump Curves [Z2 H1£8], 3l 42 kA2 i 5 v
%,

Facilities Management Help

Fipe Break Chl+B
Pipe Break Report

Analyze Hpdrants
Graph Hydrants
Hydrant Beport

Facilities Report

Pump Curves

WA DY 2 Type [PRIAED CRAIEHE) ER R HiK:
Multiple Curves[£ E M£k] — — k% ezl figcihizk. wT DUEE 48 6 TR FAS N hoik
HEARIEFE L



Speeds Below 1.0[# B T1.0] — 4148 NIt b 45 @ A8 L, %3550 a) LU 7R ik ith
2, BRI T 1. Off IR S ag i 2k

Speeds Around 1.0[ZERE L) A 1.0] - F-75 N Bk e b 45 2 022 thek, 23 100 n] LA 7= BT ik i
2, RIABLCIEELEL. O A AL ik .

Speeds Above 1.0 [JH & T 1.0]-6F T4 F Bt spig sz (42 ih 25, 1235 100 n] DU R i i 2%,
BT el 1 v T 1. OFF AR k.

Grapph [HZE] — Rl e

Print[#TER] — 4TE0#h£E &

BMPIAL ] — 7EP2KSCH- BT e (#3026 P A2 44 A PumpL. bmp (8% Pump2,  —3%5%. ) (4R <k
(VAP

Max/Min[fx K{E/B/ME] - B AE T Use Defaul t [48 BRI TIEIR, xf ihk &I 0] LLIE & K
1B ANINE 777 £ b =e8

Pump Curve Graph _ O] x|
. PUMP CURWES
—a—5
— 1
5 s @ @ m = = m  m
FLO
Graphl F'llnlI BMF‘l Clipboard I Type Ih-‘lulhple Curves LI Spsterm Curver T ‘Ef
[T Use Default Mir Flow I tax Flow I 0o hin Head I Max Head | 750
{ID 4 =] |ios =l |7 ~|| = -]

System Curves[ & 5 i 28]

R th— RV s A AR i, B T R R W R TAER . RSt
GAREA M, B, v LAE 3 T8 SRR K R Geim e, 180T DA 8 %A BN IR R
BORMAER N N TR RGN, 1 Jeie b8 S E ke PR b ey i, IR AR,
WIS 5 Flow Rate[#if]LA % System Data|Other[ R E | H'E1E O TH System
Head Curves Data[ & 4372 f 8] 1K) Available Head[B3UAE], W FiRE, 5%
8, A RIS T KK A 37



R Analysis Type[ TR &4 System Head Curves [R 478 th £k R e dk47 4>
M, WFFTR.
Analysis Setup

LA B R -Rell B BN N

SrMTsERUE . T LR HIFacilities Management[# % & 3] N [ Pump/System Curves [/ & %
KPR A E R M2 .



Facilities Management Tools Hi

Fipe Break Ctrl+B
Fipe Break Report

Analyze Hydrants
Graph Hydrants
Hydrant Report

Flush Fipes
Flushing Fepor

Facilities Report

Fump/oystem Curves h

RGP I, MU RGP IEFLMEE—GE, KIMIET RaE &R R
IS A R —ANHTIREEID, F P mT DUE s—ANBr R R 1 I 26 30 5 R G otk th b AT Lede
AR — N, S H—AHID T 13, AN — SRRk th & Bds A an LB AT
Bl K IDSUR SR ED

Pump Curve Graph _ O] x|

> PUNP CURVES

Graphl PrintI BHPl Clipboard | Tupe |Mu|tiple Curves ;I System Curve v Efficiency [

D3 =] [ | [] | [ | | =l




Tools[ T &]

Pipe20084& it T 1F 2 T HREHT L M6, E2AA IR TH, /o8 sos i v oy Uik
11761 (with the setup screen depicting sample data) . HAF 1R % T H & H T Surge[/Kili]
ST, N A AR B

10 Year HW Coefficient[104F#5 % BB HLRE B 2R 3]
1% LA FHPipe2008 [ A V5T DO RE VT 57 104F J5 135 04 AR RS B R 8k, 75 B (B s (R R R
B F AL DL S AN C AN RS 2 R 2



w. 10-Yr Rough._.

JPipe Type[& A1) }2Age-Based Roughness [J& T~ 43 IHLRE ]
Air Slam Pressure Surge[ =S & & /7 #ifi] (Pipe2008 : Surge[/Ki])

% T HGE PRV A2 Ol A o e O/ B U = AR Rk e s, VSRR TR
W]/ 0 AR HE SR A i e s T o T AR it e b Bos (R it e, i) U o id B
B, 3% TH AT AR P 52 X e K2 U I3 FE 9 o K i s g

&. Pipe2000 - Air Slam Calculations Tool {(CopyRight: KYPIPE LLC 2004) _ O] x|

396.91
451.285
496,895
536.411
571.404

602.883
631.544
657.887

Air Valve Orifice Size[Z=S L H R~F] (Pipe2008 : Surge[/Kf])
LA LA EAEAR e JE B N, SE B4R e AR i T 75 (0 25 SR L B RSE o 3 BY T o
I



w, Effective area of air valve

Unit {English
Atmosphenc Pressure 14 596 PSlA
Pr. drop across air valve |3 PSIA

Corresponding flow {2500 SCFM

£

Compute l

Effective &rea (g negsg ™2

Equivalent Diameter |4 27 in

Cloge I

Bladder Precharge [S 7S &](Pipe2008 : Surge[/K])

2L A VE P R ) DA R 85 ok S A5 ) & SRR e SR U s B8 1R, IR Aff e BRAR 78
SET.

I i o P B B AR 1 4 SRR AT I 1 —#F . WL Bladder Tanks [Bg A B85 ] .

Pipe2000 - Bladder. Tank

U

| & Endlish 5 Mavdimum Air Volume: [9g

| Yaolume e i T R Iritial Air Pressure: g5

e (" Cubi It &t Vol

A L e M 5 Close {
, f‘;e;s;:e " Feet Precharge Pressure = F

| Bladder Yolume 100 00
| Platm]) =3392 ft or 14.7 psi
|

Platm] = 19.34m or 107.435kPa

Calculator [+ 28]

% R AR B ) B

Force Calculations[J711%] (Pipe2008 : SurgesK &4 ik 1tF)

& U H AV AR BN A 1 SCrE, SO RE AR & RP A 1E N ) F2)P I4 N  Quick Reference
Guide[ P SR r A&t T W N s v Ui o



w. Pipe2000 Force Program - Quick Reference Guide

FORCE PROGRAM - Quick Reference Guide

Pipe selection options
(move cursor onto the button

List of Pipes

selected for FORCE
Tolerance: See notes below

for explanatiun): : calculations
Filn e [ CPRDGRA PPE IO SURGE W 5e | et i
‘nm - [
Iﬁﬂ%ﬁ: g] Ei:ﬂf:’i‘r:: . * [ — - _.’“t:h"' lﬁl: Click here to generate
to select.@ . EA| [ |etasts i FORCE file in the
: s j ! | e «————eauired format for
Solect Trmos the selected pipes
ﬁn-‘[ﬂu @% Sﬂs.ﬂ'lm Q&-;I
— 7 s
= = - T
L0 =l iI j =

@

End program after saving
the force file (filename with
extension FRC) - This file iz
Saved i the folder where
PZK file resides

Tolerance: May he specified to reduce the size of FORCE
file (NUPIPE format), When specified, the program uses this
information to compare the force at a given time step with
the previous, and prints it ONLY when the force is outside
the specified tolerance,

Allows to save
the selected list
for future runs

If both % tolerance and tolerance in lbs are specified, then
the program uses smaller of the two.

Gas Properties[ S 4443 4]
F PR RE AR, 1% T HAEAE A A L R B AR

w GASVISC v.2.0 =] F

—Select Gas
{~ Acetylene {" Ethylene {~ Nitrogen
(™ Ethyl Chloride " Nitrous Dxide
{” Ammonia {” Helium {~ Oxygen
" Argon {~ Hydiogen {” Pentane
{” Benzene {” Hydrogen Cyanide " Propane
{” Butane {" Hydrogen Sulfide {” Propylene

(" Carbon Dioxide " Kiypton " Sulfur Dioxide
{” Carbon Monoxide " Methane " Water Yapor
" Chlorine " Methyl Chloride " Xenon

{" Ethane {” Nitric Oxide

Temperature Celsius

Select Units
’7 * Sl { English

Output

Specific gravity [density relative to air] | 1.0000

Ratio of specific heats (k) 1.41 28.970
1.8569e-05 N-s/m"2

Critical temperature = Data not included

Molecular weight

Absolute viscosity

Return to Main |

Critical pressure |Data not included

Generate Intermediate Pump File[4E s 18 2R 3C44] (Pipe2008 : Surge)



TS AE AR AER SCAE R AR S, 2% TSR AT P ] LU 15 S . Hpump file [ 52
AE]

w. Create Intermediate Pump File X

|
I | e
L

B

Pumpfile 9999 has been created

Hose [%& ] A1 Nozzle [B5HE] H 4k

&, Pipe2000 - Hose and Nozzle Constants (CopyRight: KYPIPE LLC 2004)




Inertia/Specific Speed[$% 318 &/Lt.¥%1&] (Pipe2008 : Surge)
3 3 AR AR 1A i LA R O 1 B, % T LB S S A BRI e SR . IR L Pump
File[ 53]



w. [nertia - Specific Speed

Lt lEnins‘n v ]

Pump Speed N (pm) (1000
Flow Rate O [f"3/sec] ]ﬁér
Pump Head h (ft) [o125
Efficiencyn(Dto 1] [0
Pump Power (HP) m

INERTIA (Ibft"2)

Fairly Old Pumps ]55.3?5

Small, light wt Pumps {35, 049

Motor Inertia ]?g, 495

Specific Speed [1pm] |‘l 488,66

Cloze

FORMULAE

FPurap Power

P = ¥ Lewe? 7

550
Inertia for fairly old pumps
09556

£, . =06674x% ik

;R (27f1000)

Inertia for small, light wt pumps

0244
HFP
(/1000
Motor Inertia

= P 143
= 0.0648%| —r
_[NjiUUUJ

Iy =0.6244

i Bt

Specific Speed

- N ) QG‘PM
@C.&?Eé’d = TZ—

B

Modulating L V8% (regulating L8] ) 1@ (Pipe2008 : Surge)

MAEATH] Pipe2008: Surge] iAS 2 B B i AR ARSI 15 R 0L o 1% TR ARVFH &
Y 2 20 14 3 1 BT 5 TRt o B RN H S A R R A 0 B sk e R Y 1R R B T 1
B o A 8 DA K T L TR (WA, 2RI I nT DAAE S a2 B 1) N ER D G 18 A T B B ik
BHo AN TAEHZTH, P WIGAZ RS HATIEE T, I Wi A BiFeH Bros 5N

W] O



Pipe2000 - Modulating Yalve Settings (CopyRight: KYPIPE LLC 2004)

gere(HP [B20] BKw [TR]) ##
iZ LHAT DATHSAR € Lot PRG35 . K.Constant Power Pumpl[{E )% %],

.~




Pump File Characteristics[ZZ 3C 445 4] (Pipe2008 : Surge)
B TR E M S, % TAEREVH S K SR AEFR e S R N AR . % T AT LA
e A A SR B R R i 2 e . WL Surge H 1) pump file [FR3C1F] .

m Head-Torque Computation
Unit Iﬁgg,;}}—:ﬂ
Pump File W
Belative Density of Liquid r“_‘_‘T
Reference Flow IW "3
Reference Head ﬁ ft
Reference Speed [ 1000
Efficienct (0-1) [ 08
Flow [ a0 ft°3/s
Speed W

Pump Selection[i£ %]

Specific Speed of Pump ] 38405

Reference Torque | 15641.7 [bft
a1
A E]
Torque | 17701.9 Ibft
Head 28121 |

Claze ]

(TATR =1.132)

[H/HR = 281.213)

JP € SRR b e 2% T HAEREAT 1K) e T S N R PR i A sl BRSO P, R4k

PP M VLRC 2k, JPR IR R 7EAR

it 2 B

Residual Pressure Adjustment[5&4 & 77 %]
2V 5 K FE S0 R T AR A e A e LE AR iy, T D% T

. Pipe2000 - Residual Pressure Adjustment Tool (CopyRight: KYPIPE LLC 2004)

- Pipe from Test Hydrant to Flow Hydrant -

Diamter (inches) = |5

Length (feet) = |350

Roughness (Hw C Value) |1 20
Elevation Difference (feet) = la

® Branchline (" Looped (" MNoFlow

~ TestData -

Residual Pressure (psi) = |53

Residual Flow (gpm) = |1525

Adjusted Residusl Pressure |27.92

test hydrant

=y
-

elevation difference

connecting pipe

flom{ hydrant

1) Use Looped if flow to "flow hydrant” is from 2 directions

2) Use Branch line if flow to "test hydrant" is from 1 direction only

3) It there is zero flow in connecting pipe during test only elevation adjustment is required.
{Elevation difference is NEGATIVE if test hydrant is BELOW the elevation of flow hydrant}

Compute

Resistance Calculations[FE /71

2 CHA AR I 5 Bt AT B v 5
G THPTE AT LT R 23 T LU 24

a) JRHACKHR R R AL



b) IR R AL

o) L%

d) EHRKAE

e) Y- A

) EEREI GFEacE 5150

BN, W, KEERRREE, KRR, BRI A B, 8T LA E AT
BT

w. PIpe2000 - Resistance

Minor Loss Coefficients

Select Pump File[£3#3= 3 14] (Pipe2008 : Surge)
SETARMNAUE TOUEAR, 1% TR IR FE50E 1 52 SO F T s 2 iR 7K 5347



w. Selecting Pump File

Spike Track[FEiBEE] (Pipe2008 : Surge)
IKERIHTSE BT % T LUBERTH R I R o IR B 14K = A Ao e i AR sloo i

& Furir

s




e &% d3a Cheaga ot =2 a% s
fal

L™ [P
o =
£ -
L=
c
b=
p T
o ‘ | | |
= \ I
.
i) | i dn -
= |
)
4

! -
i - ' L 1 1: N Ll e j

Time {sec)

Sprinkler/Blowoff Constant[37 7K #%/HE/K 15 & % %]
L HARME T JURN o S K S HE K B8 5 B 752 o WK s R A B8 0 R - Fs g B84 1 psi
g 1m B, @iz &R E (BLgpmor lis AT

w. Sprinkler/Blowoff Const. x|

Unit [E nglish =
Compute Based on IFInw-F'ress data L]
Flow [75 opm
Pressure Drop |26 psi
Close

Sprinkler tant Ks' 147087

Units Converter[BAf7 35 88]
T LA T 2 Bl S 4ORT AT 1) e B DR K

w,. Unit Conversion X

Parameter I"\.-"D|UITIE LI
W alue Unit Value Unit
[1 [ ~| = [ra822 US-Gal |

Cloge |

Valve Stroking [ J4T#2](Pipe2008 : Surge)
2T LV LR S VA I D TSI A SR ST PR o W A B 106 M R B Ak 43T
Ak (fiActive Valves[EZNIR] o TR LB .




Pipe2000 - Valve Stroking

Mg e L
& Englsh C sl

e R T e e
Pipe Length (L) (2800
Wave Speed [C] [3g50
SteadyState VelocityVa) 54
SteadyState Head [Ho) E5__
Total Time for Closure [Tc) W

f
ftis |
ft/s I
ol

w|e

-Walve Stroking Details———

Stage-1 Closure Time(2L/C) 11.5342
Area ratio for Stage-1closure 1|1 1181

Welocity after Stage-1closure * 587
Head after Stage-1closure 135_23

Close

Wave Speed[7K£E#E] (Pipe2008 : Surge)
DU IE M W DA S —Se A AR A D Bty 3% T L] ATH S H PR P s T e e s . AL

wave speed [ /KEEDH ] .

» Woave Speed in Circulor Pipes

Ji: ISI vi
lus [ —— R P GHer'S £
LETLE T ki 2~ k\ —
Mize destiel  [wiepmy ] fettkcun| Son M :g 1 —N
= ot Nesacea = —_—
assiMady | 5 vy}
]
~ip: . B
exlramaln 4 [0 Fhod = A "‘ \ "‘.\
P o'l T bz I L .
AR Mpe srooces Al vesparsicy jorls tuo.gho) =] = ol ]
— £ C5
f-:\'.'d r e & g
os brsed i = Cans Ly
F gz e l | # |
C- \“-."‘—
iR _‘-—-"__—___
RN rz ' '
3 (B4 43 ot 0.3
Hrapartion oF 4ir o eobames 4 i
“he Mressiee ol =oryira e of o tar  gca diradice e vace
srcaegaior (eedi i e ivppe avdlarrs o sbose ap i lot v 1
sadsslpipsla-ing o Dis—she dclowess imbo o’ 200 Ne The sy
1 AN
Drawing Area[#4 & [X]
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Map |Map Seﬂingsl System Data | Other Data Satuprefaultsl Rapunl

Text |-~

= \
= A\ WV
= B .
: 3
Buttons[#%41]

Operating Modes[#{EE(]
PIPE2008 1 PUPRAERIL, B n] UZE s B 3 1) 2 b Ay el A I PR 4 B R BB 488 65 3 ) 4 /R A
Ko

Layout[Fi B ] —/E A BT, R8T AR N sl B, ol AR Sl AN e SRR
KR E Nt P TR D VAE BEE F v i X T 2 (S

Fixed[BUERRA] - PR, SRR ISR R, WA B AT LLsCE Ty
RSRA, o] DU B AT A . ARG BE G, R BRI R A T A
R S AN Bl R G Rtz HE N B Fixed 2[81E 28X . 1EFixed 2[8E 2],
Tem DL I B £, (HZ BB mUE A BERR B .

Text[SCARER] — B HRE I, B #E MR Text nodes[SCAT R

Group[ A& =] — % =21 T #H17Group Operations[ZH#45], 1] U0 2H 2 B 20 g . 145
AT UARS B — 2 2, B s — 2 SR By . 7EGroup Mode[41i% R ], AR a] BUE T LA R

PN
Lllj/?\:



Clear[{&F&] - 7:Group Mode I, stiddiiZi% 4l nl LSRR T 11 0/t (within group mode,
click this to clear all selected elements) .

G Box[HEiE] -7£Group Mode ', 4% fu Vi 7 il Lhg A UbsHEE 2 A oot

I T HA P HEDRean T

)

efresh
Table

Refresh [iil#7]- 12440 FH R RIHT B 7R 25 o 7 BEAE A 26 IR AA AR I 0 T oS 4 JEOR T (G
WAL B ERTARAE S, 1T DUR k.

Table [#%#%] - #kAdata table [ $dli%ks ]

JR WL.Panning Controls[*F-##lil].

Panning Controls[*F# ]
XL A R — K — KRIE B AE B e AT B 0T A% 5))

SKPHAN AL AT IR S i /N

Z All [7= 2] %3 ] DO SEA 2 B X BT AR, FF A B o Ae v e R s &
ERA LR AL, B nT LG P sl B AR I

Z WIn[HEIRZAT] — Fo Ve F 46 2 B St P — ANy HE SR 2L i ide A b A T80

Z Sel[ZEFE4E ] — #Group Mode—itefifi il . K41 (1o M BT A o4 S AL 5 1

Z Prv[R[E[ 2 _ERGETBARE] - v & m 2 R 4o .

Pan[F#] -l 7 iili Wb, (8 nDKE B Hash A0 () B G v

kA% H B B 007 PR AR CEI R RIR I 5 85 SAH B T 1)) PRSIV B 2k e A0 1 1)
ﬁﬂéo

TABS[#3%]

MAP SETTINGS[4: & % &]



Map Setup/Defaults | Report |

Map Settings[%: €l & B FR%E N5 ETESML JE M 1.
Colors/Sizes[Fifa/ K /M

Selected Mode Unselected Node

Colors / Sizeshr& M Aw & BT A B SR @R . SRR T s #% O
1280 x 1024), By stEILLRE S, R IX e B R b A 23 e KA E K.

Pipe Color[& HEifa]

WE L BB .

Node Exterior Color[¥ fi4MEFHifa]
BCE R T T SRS

Node Interior Color[¥7 & P B Hifa]
WE A B

Background Color[H & Eifh]

WEEEREG. FEREAL LSRR 48 1St

Pipe Size[# BN~

wEAREBRMENEE (HEZ .

Node Size[*5 SR~

W SRR AT S E B R

Selected Item Color[ 2% & I o KB t]

7EGroup Mode [T F, AVFH I S HT BTk r oot Bt

Node Image Size[F & B§ K/

BCENEIEGORDN, EA5 BAWAEAEAERE AN U o G X8 UGS T R IR B Sy o

Backgrounds[& 5]



....................................

hap Map Settings | System Data I Other Datal Setup.-'Defauﬂsl Repaort I

Colors/Sizes Backgrounds |Gr|n:|s ] Labelsl Emphasm.-'Cnntnursl

Add Map | Remove Mapsl To Top | Froperties | Scale Background to Pipes

BRAKDEM1.TIF Bitmap “isible Scale Pipes to Background

Make Maps Visible/Hidden

Zoom to Selected Map

Zoom ta All Maps

Zoom to Maps and Pipes

Start MapLink Utility

# shift IEI ¥ shift ID Scale Factor IEI

v Show Text on DXF and DWG maps (slower)

Backgrounds[1 5]

AR R N B R TS S R 1 . PIPE2008 1] LU N1 55t B ml 5 LSS B 25 A1l
Wi X Le Bl o AT LA 5 S5 BBl W kst 2 mT LUk Al e o A 2 RO GIFBRLK RS

Add Map[#s &)

MR S AN SCIRE RS, RV B RGBS E R 5t &
A UA— RN ZABUG SO filhn, S ReAR I R g P s — )2, N i A Ik
M.

Remove Maps[fHl& ]
A P AL 2 NI IO SO R TS e S b2 iy o
A IEARN BRI I T I FR, SR G T Atz d% 4l

To Top[E|Ti/Z]

I 25 O B R AE R R 2 B o 3113 mh 1) SR 22 R R0 U7 i B AT T R 2 SR 2 HE 1) o 4
e e B L& N o — ik B CASIE R0 S 0007 28 S A i B gl iR shImsh gtk
WEEM. A THHAp - REB S BISIR TS, 15568 2B, K5 1Sl .
Properties[J@ 4]
AL VB g TR BRI R M . IR, BN B NOX A E . O THEN B,
BE b T EAME SO EUR A FR, SR G 1 R izl QA Hip110)
Scale Background to Pipes[4g/i TS 5t &, #H 58K LHIILA]
WAL VIS R TS SE LB, IS5 3508 RGN LLITLRC . XA S WX T pi ks, HrY
D5 LR AR TS S B LB PR 1 ZES 547 Pipe2008 S I, X4 B4l i Ar. AT,
TS TP DR R G L) T v, I A0 S i o Bl 2 2 . WL Scaling Background Maps|4i

NP

Scale Pipes to Background [Z&/sUE B, i35 5 Ll ILhc]



I RV SR TS R AW LR/, ST 5 LUBHICE . R, i e e
B BE (&% Pipe Data Boxes[# Bt HE- K ) M BUIKE . ARkt & oAy . ik I
H 25 T o e A R A 2 R GEAH X T BRI I¥ )5 7] « 25 Scaling Background Maps[4 /5 5t
K1

Make Maps Visible / Hidden[ &7~/ & 5 E]

BT AR BB ARR, ARG AL, T DA AR B DOE R UG I Gt 58,
FAHIL (50O

Zoom to Selected Map[»F ik B K]

Yo AR BRI ARR, ARJE TS, T DU BT R R T ok, i HLAL
ALE T EIERM A EE.

Zoom to All Maps[ &7 B #]

s IZ AL, ST LA M T R AT REBOR, i B s T T I S

Zoom to Maps and Pipes[*] & & A B K]

sz, AT DA R AT REBOR, i B A T T R GRS

Start MapLink Utility[ 8 Fl B &R T A

MapLink Utility feV/F 1 7 £ D5 € TS St e — NS O, Al skt s &R LBl Af & . W
MapLink[ & JE &£

X-shift[X77 5 K6 ]

PRI NA A BT A (R S BRSO X, DAFR e MRS (AR B3 Cida WiE)
Y-shift[Y 75 [q FIHL 8 ]

PRI NS A AT A R 1 S UGG Yo, DR MRS CARRRsf) B3 (m BIE)

Scale Factor|[ H. %1 B ]

U IR ANAE A S MR LA EE R LU BT 4 i (Bl <1, JSHAE /). WLScaling Background
Maps[4i /8 5t K]

Show Text on DXF and DWG maps (slower)[fEDXFRIDWGHE £ B/RCA (B18) ]
4§11 DXF I DWG SCPFE A St P n] DU PR AL SOpF b R el Beomi e AR . 104E, i
PR SR ST AT LS

Grids[ M #%]



Map  Map Settings |System Data | Other Datal Setup/Defaults | Repunl
Cnlurs!SizesI Backgrounds Grids |Labels| Emphasis.n‘Contnursl

@ Major Grid v iior G ¥ Matk Origi
. 0
1000 5| [ Origin X
Qrigin ¥ |0
Color Colar Color I

28 ] AP S B RS BRI R T s T DU A = A e fli s 2.
DR AR 22 (1) RO LU R K — N R S T8 PR A S B BN A (e, W] LAFEE] BB
JSE— M R AN 5CR I E AR TS SR B RIALE .

a2 ML

Pt 28 S 7K ST 4 B T ) LU LR 4R, 1K P2k i i 4k T DAAE B rh SRR B T BN
Rt m] AR WA R LA, I ELASE 0B 4 1 9 At 4 AT B T 3R e

Major Grid[ ¥ M#%£k]

I ERE Y E 1T 7R E MR 2L

Major Grid Value[ 3 P4 £:1H]

1% N HLGEAE O VRS T B T A S 1) 1a]

Major Grid Color[¥ M £ Fifa]

S — AN H, I VIR IE R AR ZR IR B

Minor Grid[% M # k]

I HE YT IS 15 ol RS &

Minor Grid Value[# P 4% £: 18]

% T PG ORI R A 2R 1 [

Minor Grid Color[{XZ M 4% Fifa]

IZHVE RN 1, R L RV ISR PRI B A L i

Mark Origin[¥r H & K]

TS IEAE YL E A S b ik

Origin X, Origin Y[X#i#2 &5, Y4 /5]

TZIBHE VI BB RS RURXAR AR ATY AR A

Origin Color[i2 S Fifa]

AL AT —ANE 1, I R EIE R T A
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Simulation Specs[##l % &]
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Steady State System Data System Type |KYPipe -]

Specific Gravil},r|1

_ Demand Pattern
UserUn'rtsl Units IGpM j Pattern Name Clear Pattern I

|untit|e-:|
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Select Pattern
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Change Pattern I
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Specific Gravities of various liquids
Liquid S.G. Liquid S.G.
Acetic Acid 1.050 Glycerine 1.260
Acetone 0.790 Glyceol 1.125
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Extended Period Simulations (EPS)[+: & #A1& )
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Intermediate Reports W

&@%%?‘&E%fﬁﬂ&%ﬁﬁﬁw%ﬁﬁc RTFEPSHE %15 RS FReference Manual
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Extended Period Simulation (EPS)K: A #IHHL (EPS) VEFa7E—ANE 22 i 0] Bt b AT 7K F7 8%
BRI o AT KA KA, I FLAR ST 9 £ 7 £ 305 1 Bk 3 8T o

Use EPS[{# FHEPS]

VB IR E A A 7 B AT AL

Total Time[Jz B [7]]

e KSR AR T T B R R CLLNI B GEH 247N
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KIEAERL GHE /NS IR I CRLNE R 307D o

Report Period[#} % /& 1]

KOEREEPSEPLS R, ZKINA] (LN B AR pl— IR -

Default Power Cost[ZRiA BEFE 5 F]

WEBNRFESH (LLZETT/ T IO , R M R AT 9 .
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AN G R .
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Report Time Style[#R 5 i [B) 28 2]
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Reports[#k ]

ET] ] Map Settings System Data IOther Data] Setupr’DefauItsl Report |
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Show Junchion Tifles! Pipe Output Attribute for Selected Pipe Output
& Full —
Show Data Summary ¥ ¢ Selected |L|m|tec| Output :]
# of Simulations Bypassed ||:| " Mone
Value |1 :]
# of Max/Min Output Values Node Qutput Attribute for Selected Node Qutput
) . & Full
Pipe Welocit
[RakiecttieRs o  Selected [Limited Output -]

Pipe Head Losses ||j " Elevation

Junction Pressures ||j " Demand Value |1 =]

" Mone

% E O A DA IR B IR A 4 R pFIR T

Show Junction Titles[ &7 SAR ]

IEFEZ S IEHE ] DT fibs R 7R e A1 R U i e 45 R

Show Data Summary[ & R 538 E]

TEPZ S EME ] LR 4 212 v IO i 22 Cln S A7 B F5if this is not selected)

# of Simulations Bypassed[#& i A 41#]

DRI NCE T A R, R RSB S TR R, BAARGT T SR, (HRSR
JE I ST ST
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YN SRAE ZANEIR AT R —ANEHE A SO T B, 02 mt & 7 45 R A I B A ok T2 500
BRI MEM R . BANPEUEA G 2R & G, JFEAN BT R4 CF REiE i)

B —Y. i an R AEPipe Velocities [ #_EiA10, T2, SERESEH, F104
5 e AT O SR A ) VAR 1 1 91 56

Pipe Output[& Bt &5 R # H]

Full[ 23] — 35 rh AL 46 P B 45 3L

Selected[ Tk 1] — AR P E /R DRI BEES R, .

None[ ] — EFR S AN WoR i B 45 3

Node Output[¥ s 45 F 4 H]

Full[ 23] —H 35 rh AL 46 B 15 s ) 45 3L

Selected[ ik ] — 7 A 7R COE T /S5 . A Hattribut for selected KL FE 11 mi.



Elevation[ i8] — &5 AV EL S AR M iy s g AL .

Demand [t fE]- 5 A AL T Ia f A 1R 19 45 5

None[ ] — e A W~ AT A 15 i 1 45 5 o

Attribute for Selected Pipe Output] 2 & 3# %y H &8 1]

16 NROERES, P TR BENE, R —FE B T B e

Limited Outp j

# of Meters ]
Fittings

Result

Constraint Group

Calibration Group

Bulk Rate

Wall Rate

7 Group Mode [41#X] F, 7:Pipe Information Window/Edit Pipe Set Box [ Bt {5 &% 1/
Ui Brdc B HE] (W.Sets and Groups) H R LUK X 26 @ PRI . — L6 LB ME(E v] LAt o,
Jf H¥ LA7EUser Data Box [JT] )7 $#i KE](Pipe Information Window[ it 15 8 %] — sk Tl 1)
User Box[ [ JHE]) HEAT it . dn SR EAT 60 I8 (A BT R MR, B IS ARG — AN
J& T, User Data Boxf A2 s b i) T 2o

fii HiSelected Pipe Output[4i i Tt & B4 ], wREAEMRILEBI B, Flan, R
AN ER A i) ) ) B AR N IRAEAR b, S BEFittings[FI R SRJE, 7R ME i A Tl (] (A,
Pipe Data Box[# & £ HED HIbrEG. M HT5esE, it AL H5{Epipe data box[fittings !
Fiat s ] 16 P Bt o

TN, R . S T A Z & M, Al H Group Modeik I FlIEdit Pipe Set Box [ 4
B EHRE] $55€ I Constraint Group, 4i%#% TiZEMEETG, T4 - constraint group
ok 2k — kI BLAE Value ) R RKE

Z J.Selected Output[iE ], KA & S8 T Z IR P 1) — AN 7

Attribute for Selected Node Output[ 2334 s i i J& 1]

15 FROERET, FIH TIF2 W siEtE, 2— R S MUser Data.

Limited Output j

Constraint Group
Initial Conc
Initial Age

#Group Mode [41#::X] F, 7ENode Information Window/Edit Node Set Box [ s {5 B &
/9w 757 55 B EAE] (DLSets and Groups) ] LU IX 28 @ PEIR(E . TR JE PR T LAt 5o,
I Hn] AfEUser Data Box (Pipe Information Window[ & #{E B %] - AT AIUser Box [
JURED) s AT g . W R G IE T B BB A, B AT — AN B PE, User Data
Box [JT B AE ] g s s PR T _ .

{ifiSelected Node Output [§th iy s R, PR E KA s gte. wlw, A7
ffiflConstraint Group/@&tE, 14 HGroup ModeiLIliflEdit Node Set Box (ZEFHSets [ E]F
Groups [ZH]) ¥g%EConstraint Group. #EFZEM 5, K% constraint groupIECGS1E —



AR H B AEValue [EUE] R RrigHEp .
MSelected Output EFAH, K ELA A — M7 oRSA ST E U JE

Preferences[ & 1]

ZE O] DS H — L REEH IR .

Prefixes[ 4]

T UN A Bl B T R B RIE R AR, ISR IR, AT S i e HEEAE R
WIPAN . WA AR AR, Rhiaigt. FEREPANETIUS I E T4 7K.

Snap To Grid[X} 5% M #&]

' Use Snap Grid[fili HX1 55 MA%] SEMERS, ATt BU, 17 sigx [ 8%t 55 BB 1) A 2628
Moo FPATEAE ST R0 55 (M Grid Size[ ks K/ Wik 7EGrid Size[ A% K /NE SN
100, HSABEAA R SSA 0 FF B BAL 10096 )] (BoK) WAk, B P LR AL, il fe e
Rk /N LA KA ] Snap all now 241 i #5055 BE A 11145 18 2R 2

Multiple Demand Types[£ i &J5%]

AEAZIERE ST, AT DU AN AR PR N, I FE TR
(5 545 B A :



Name|,J_5

IJunctinn -

Elevation |21

Demand Type

21 1
1.2 2
1

0 0

Total |22.3

— HIRE TR REIA, 7EDemand Pattern [ iR ]2 b b AR R A0 i — AN i
PR

Do Not Automatically Layout Intermediate Nodes[/A B 347 % H 8] 97 5]

R IEZIEIUS, AEATBCE BUN,  ANe A SO SCRARRER AR Hh ()75 £

Show Full Path in Title[ZEh5 & B 7~ 5581 B12)

R ERIEIUG T IR SCAT IR e R R AR 2 /R 7EPipe2008 K i (b LA N, T AMYUA 2 o
A

Use Valve Coefficient (CF) instead of Resistance (R) for Active

Valves[Xf £ RFK AR ITREZRE (CF) MARENIERE (R) ]

IRAZIEIG, ST R b RS S R T TR R . ULACtive Valves [1:3)#].

Do Not Save Previous Results[ B4R 17 5E BT I 45 5]

BRAEAIE T ik, Hlsy AZIRAFSETHTIAE Ao DRAF B AN ORAF S 1 1 45 A0 SO KNG 3%
Wi o KA BT B KEDHHE LR, P NAZ Bz . i RSE a4 R /Ay 17, ixXut
45 R ] LIfENode/Pipe [T pi/E BB R 8 £l L% &5 . W Node Results Boxeszi# Pipe
Results Boxes.

Skeletonize/Subset [ iH&/ T4 ]




Map | Map Settings System Data |Dther Data | Setup/Defaults | Report |
Simulation Specs | Other | EPS | Reports | Preferences | Skeletonize/Subset |

Pipe Attribute for Sytem Skeletonization/Subsetting
Diameter ll

Minimum Yalue |4

Maximum Yalue |16

specify a min value or max value or both

Show System Subset

[T Use System Subset For Analysis

T.Skeletonization Module [ F5BSHLER ]

%A Group ModeDjjfie—#F, B HIRIEFE B 146 AR, IXLE OB IE RN Bonl REHI K
X RGP R T AT B 0T o R RGEUEAT KBRS AT, X Th RSB AT SRR
RGBAU T, A AR b 45 . ) Selected Output [IE#:4i ]

H T IEPRE B, I JeAE T B HE i FEPipe Attribute for System
Skeletonization/Subsetting [ 4t 170/ A BURPE]L, AR EHMAIEASEHERMinimum
Value[#&/ME]FIMaximum Value[# K] FAERE—NEE A PSS il AR o il i sl
Show System Subset [(Z75 R4 14E], )7 ol LLAF B m52 14 . FIH Use System Subset for
Analysis[{f | REFERASWTTEHERERELIAT T AR RGE . WARANIERXIEI, i
XN RGEHAT W7

OTHER DATA[HE$3E]

Cartral Sl.-vitchesl Cnnstraintsl Calihratinn| Cuality  Cuality Calibration |rl.-'191ers| Library Elements | Active Valas
OTHER DATARRZEAL S 1 Ay iy RIS B 1 B A A B 1
Control Switches[#E ]I %]

il ap | flap Settings| System Data Other Data |Setuprefau|ts | Repnr‘fl
Contral Switches | Cnnstraintsl Calihratinnl C.]ualit).rl Metersl BFF Ed'rtnrl

Switch Units [Head (level) (f or m) =
controlled |, | on/ sensing |. below! lowr on/ high
element |'%| off when node B between level and off when | above level
Purnp-1 is lan  when  Tank-A is |below 200 and off when | abowve 240
2 RIZEHIFFR?

LA e RV TR € — AN ITIORIT IO B (EEthloett) |, s T IFEe AL Td /K R4
FESURT B e KA B I ThREIE & ] T-Extended Period Simulations, {H & fE M
FH 38 A

Xof A AR R AR R PR IR, RS DU I«



1 YR B IS SR AL, ZROCHT, T SRR TARIK AL, SR T

2 KA R KA, AT, M KA TR B, 2 G

3 IR T R KA R AR AL 2 TR B, Z2 4T FF.

4 YRR B KA AR KA 2 TR, 25 .

FERAMII R, S I BTG, 7K 2 N 45 . Control Switches Fr b ¥ il T 42 fit
TARAOWER,

M Other Data / Control Switches$5% T 1l LL$k 75 Control Switch Data[#2 il T < ¥di]. BEE IR

BRI M SR EK T3 BE S i e BRI DG AT o AN, T P R KA i SRR
Head[7K3k]. 1cfE, Head [/KSKIES IUEN T 5 OKF T A RFEIKEL . T @y hr
o, RN EEPIREA .

Switch Units[Y] 4 547 ]

P IEFEIE R I K 2 L UIHAE R D)3 i py . BB RGRHRE T =Nk K77, AKSKFIZK )3

JE k.

controlled element[$% %] 764E]

PO T DA ) B s R A Y SRt i — Rl 28, BURTTHE, K, WEOKARECH (L

JEAEE .

on/off[FF/=K]

IEFEA I R 1T

sensing node[/& M i 5]

AT AT RE I K RGP TR — 0. ARMIEER, R A, SR 2aFden

& B CGET IR RTE) o BT ORI E A RRETIN—~F5 5 5 404 R (B~ Pump-1

EFRRA T »

below / between[Z F/2 [a]]

KUKV B 1 TR IR T

1. AR BA b e 458 1 B iy AR D A8

2. FKSP =LA b B SR N S DA

Constraints[FR #1414]

tlap | hlap Settingsl System Data Other Data |Setupre:auIts| Repurtl

Control Switches Constraints

Calibration | Quality | Meters | BFP Editor |

Constraint #1 I Apply thizs Constraint
To maintain a(n) Ipressure j af IBD at node IJ—S? j
Calculate the IF'ump Speed j far IF'urnp j IF'UMF'-1 j

New |

Constraint Data[FE /| % 4]
PR T WCE RN BRSO . a0 B AT R, TR BB M T,



—_—

CEFERAL (R, KSkEREHGL)

R AR

CERREYERF R ) OKSKERHGL) 175 £,

RPN S

CEEEEBL WREE C L EBO 4

WERIERE T4, AT ENA A |

1. AR GEF R EILD

2. A H i@ .

Pipe2008 7] LL {37 M1k 52 41 FConstraint. % A (K ZH A 3 A28 T AT (1715 R0
BB TENAZ R A BT I AT R 4 20 E — AN L R R . X ok v BRI 2%
Er e ek (ARG EE R R

¥ £ 5T constraint {1741 /431% 5 & Direct Parameter Calculation — Constraints[EH #5401+
- BRI

Calibration Data[# #E£HE]
fA] R Pipe2008 I B ML HE? FIJTIPipe2008 & At vl ul LA 4K RE 1 R B IR T 1 REE (LR
SEMMYEEIND , AR S P07 dE GEPiRmE, RAORMEERE) SvMe.
FEMA ARG SSMEAE?  FHEd T LI IR, AR S s (dss i) At
[, B AR B AR AR RS o NAZAC SRR I 4 (R, KA KA,
HRNEPIRAS) o WR WP Bea AT — N A AT, A RNAZALE Pipe2008 A7 i i
AL EREIn— AN .
BHERERERIE? SRR DR Pipe2008 (Kisfr Nt iTidE,
T AR O KRR (RN IIZ IR (L A 4 RN, R 240 384 % I 37 56 (1)
A CHY AR, TKFE KA, ZE R IRAR %) o BRI 1) S K F g AAE G0 R 7R ficalibration
data screen [ BHEF YR 1] 1 HRF junction pressure data [ 47 S #EdE 1, Junction Flow
Data[F7 53 2] and Pipe Flow Data %5 Bty sl | B PEHE T . Hr N BT BLIZ IR 4L
ﬂg%éﬁ %ﬁl% M A BT Bt 5 40 Y R 4 AH ST . R I EA /48 T Calibration Data Screen
TIREIIN -
2 REBRH, ENRWMMFDHBLR? Roughness bounds [HUKEEIA A ] HhTiitffleach pipe
type group [FEANMEBERAIA ] 45 HAMFEMR (WM, RSFR/adf FERD EBA.
10T LUK SE 0 104N, I FLAERE 2 4 b i AN BOARAE FoAR 1) 7 38 CEAA AR ) )48 8 AR TR
IR HIR T o MEFAS BT J7 V4238 NGroup Mode [Z0#55%], fifSet Selector[ ¥ & ik
Pegslohft. AERIZINAE, 0] DURZ 5 Mk ST 695145, o I 69~} PVCiE &L, o},
FORURE L AEI0- 1002 [ AP B, 25545 . A IE A e R I A HE SR IR BB 1Y) . i SR Ak
BT A4, RIEMHEdIt Group [4af2l] DhRER %4l lic—MHE—Calibration Group
5 (0-9) ., & T Roughness Bounds)&, 284 [ MO-9JPipe Type (41) 2= 5Calibration Group
FI BCAHXT R o B OR CLEY) “Pipe Type [F51ERM]” J@ M L& W E HiCalibration Group, 1%
B — S EANT (Calibration Data [REHEEGHE] BETHZE) .
Some Important Considerations[— 445 3% [R I
1 KRS R FinT LU 4af i 5 (Lhln 80-120) , IXAEILARLA A a2 20 v (1) I A7 5 BRI P 4k
PIME— (PR . AR, WS N RHURE S L S R 0-2, B A ZAE S A — A3 BN -,
It H45 A SR AR RS J 36 LA — /N8 52 3 A N I —AME o 3 FH SR B 25 A2 9 i 2 IR B e i i T
A7)k REURE 8 WA IS I P 4 S D v KRS P . n, m R ) — 8 B v 1) AR 87 ) 42 2 T
FUREFE R 90 AT 110 CHHTAEARANED , B R 4515t B DRIk P 0 2 e — 4N B 5L
fH (93) o {HJEan FATHI B 7, W5 Ay 81 F1 99 GREA T4 0.9 B , XA44R
ST )G kDR FE A AR A TR
2 WIRPATRHE DT, B a8 (B — AN B IR 45 AN ¥ —5%,  #n] DU I X Ko
FEHEAT — R UE o LA PEAN Tl v B U W B A Rl A i)

a B~ W DN



3. AEHHTRAURHEZ AT R EASHEIS AT CELAR SR S 30 B 45 fF i change data [ 28464
61O Ja, ARATREAY AT UOBAT UL, DU E AR AR A B BE AN BE LL AL ) PR B 701X
iR, RMES TSR R TE . I, KRR B RS N B G change datarr, Jf
K FAE ™ R AR, VR ITAIY UHs  R A R  2s S AE  ( IR M E A A LA AR
HESERUG K2 A RHERLR LE B [ 4 2

Map | Map Seningsl System Data Other Data ISetupu'Defaultsl Report |

J Roughness Calibration
' Adjust Roughness Coefficients

Demand Tolerance % ID Fireflow Tolerance % |0 " Adjust Aging Factors

Attribute used for "Pipe Type” |Ca|ibratinn Group

Junction Pressure Data Junction Flow Data Roughness Bounds

CASE [JUNCTION [PRESSURE | il case [wuncTion [FLow | i' PIPE TYPE [UPPER [LOWER | 4l
3 14.4 3 1750 0 o

2 7 15.4 2 7 800 1 120 a0

2 00 70

3

| =13 |
Pipe Flow Data System Demand Bounds Loss Coefficient (K) Bounds

case [PPE  [FLow lil CASE 'TOLERANCE% [ﬂ PIPE  |UPPER [LOWER lil
= | =

Attribute used for "Pipe Type"[ “EBREI” BH] - BLWHAZ “calibration group” .
AN RS VRFE P BRE X A B AL P o] DURIH RGBS e v Cln i i) iR
R HRAELL CRTIHTHE 1) Skda e IR A HELL .

Demand Tolerance % [ i /2% 2:%]- Demand Tolerance % ft Vi #82 — A5 R0
WA DCIIRHE R 2 . 2 LT —MNERHUE G, RUEFIESRERERE DT SnE
SER 2R D) ORI S K R R SRR S (B R D Z R 2 . TR A
BEAZENE, Wkl RN AR EE ST Rifl, ST, RN SRR AR
A, IR B R SRR R R A e . 25— A, WA R 2 IMGD
(R GERAR7E N 5%, IS AFER LR, RHEIZ 5 fe VR B 0 R 4e i = 4£0.95MGD #11.05MGD
ZIAAE A

Fireflow Tolerance %[ Bi/K #EiR B iR £ %] — Fireflow Tolerance % 7.4 f 45 5¢ 584
S OB -KERE” AOGIIRHE R 2. M XA EFREUS, REEH SRR R A
2) T “WBi-KEE” Bl Cltjunction Flow Data[™ & & B th i s SUIkD kg /b 78 szl
AR (B R 2 A 2

Roughness Calibration[#H¥& & £ #E] — il it Roughness Calibration[FLk & A e 5 1 o n]
DL P 5 AU BORTRE B R 5 CERIAD i sl P AR SR IN 7o O 17 SRt sz A FH 4 4
B Cy—4OCHED , F b2y s SR CZE MU BB L) (WORDRE 1, 1R
(B R AR 1O LM LAt b0 TR 2 i R QIR (KA AR 2R 7, R IR 7 T DA
FWEA B S Ecds CBE AR o — B3RS IR, AT LU SRR A SRR
Tt A o



Junction Pressures Data[ f5 & J183##] - Junction Pressures[ ik /1] 38011k & 5 FT
IEFET SSRSCHR I R Ty o SE BRI B — R4 F R N 515 AU DDA DGR IR AR A Bds , o 2R
TRERRIR R PTIE T S, S A RIR R ITASIR ) (psi B# kpa) o R TR AR EL
P, P de 2 oy UFR 8 PUANAS R R Bl s i Af o A9 i A 1) 1 80, 3RAS T AN 1) s T 18
RSO N — AN I T A E, AL, 1 AT SR s L S PR AT I R S, A
BLHCERFI— AR s GRS AR

Junction Flow Data [77 s & %#5]- Junction Flow Data[7 i s 55] S 2 kg e
junctionpressure s 5L H IR AU I A DG I IR . S SR AL, 7R R
EN IR SN R 7 3 B A N AT )RR o B, — N TR I3 AR 1 90 7
E T REALHE — /N5 AU T IR i, T 59— SO AR aR R T . Ak, A S ey S,
ANDb——XF o b, BT PV SEAN T R R ), B sk B T 2 A . A
S, P AT DUFR BN AU, i o 2 AN RS g

5 Junction Pressures Menu it —#F, 55 —F HR U 515 SR EAHC M AR it . B
s, M2 o] R A AR NAHE . 28 R HOREE Qi iy fidn 5, ise =
Bl dg € BTl #3 (R . 140, Junction Pressures MenurHd st RAEANIIAS 1) s #3158 T
— AN E A

Roughness Bounds[¥HE B RE] - — HLO &N T &R S 080, ol AR o
AR B {57 Gt 7857 S RELRRS 5 YT A T DUECE (R A B BRE . Roughness Bounds & Ht ok 15 Al
FEANE BCAUAH R AR B R BB R A . SR 3 — B2 2 HI ks e s Pipe TypeZl 4 5. Jo
VAR FHRAR T 50455 B AT DG (W A BORDRE B AR 250 b BN BRAE . 1 A4 7T LR H 82 B [FHazen
Williams RSB, 4-140, B WERAEH —AN/NT-0.5M0(H, el e A 1. ilin, HR
HURBRAE /£ 120-90, A4 100-70H /2 43 5l by 8 Be R A 20 A R 2H 241 5 TRVREL R B A

Pipe Flow Data[ BB EHWR] — bk 7RI sk LIAN, AP Id mT DA A v TR R i 2o
RS, UISF SR E 58 N U . BRI R B TR it vh i Be . T LUl {8 ] Pipe
Flow Dataz ik N izl . M KI5 —#¢, Pipe Flow Datasz fith 0 =A%, #—
F2H RN 5 B E R AT O AR B . R s, a2 ] AR i DY ASAS [r] 1) o
M. 25 ARk E FTIE & 8 gm0 =R FRAR e Frifg I . 2801, ke
133 BOR R AL, H4Pipe Flow Data 7R JE$4H

System Demand Bounds[ & St & [R{E] - System Demand Bounds=i 8 i sk hyf—£ il
FLEAE (Bl AR WE B REMEN . MERERFETE,  RESRBYILGTT MR
T R FIAR AL B TP A BT I R R R R B E . System Demand Bounds Sz 51 55—
ke e 558 BN B RGOS I S 4 (216D . WniCalibration of Hydraulic
Networks” [13.1.25 5 Fristie ), w LA{EDemand Tolerance %' 45 i I LU AR [ 4E AR 22
Loss Coefficient (K) Bounds[#i 2k &% (K) FR{H] - Loss Coefficient Bounds 3 #. /& K 1%
B AR O S B ) B RAE R R . SRS — R R TR YU e MRS . )5
PHAN A & HIR AR 52 5 AR DG IR B RS B SR B0 B iy MR AIGAEL, 0-100. IXLEZHnl LR
EE TR 5 110 PR 0 1 B A A A1

4 T 457 Calibration Group[f:#E4], 7% Sets and Groups[ix & 4],

Quality Data[F & #E]

JLEPANET

JI,Pipe2008 : KYPipe - Water Quality Analysis Demo[/K 573 #1i7~] F &l B X i & 25
THIFHREGE. AEEPANET, LT MG PEAN A28 DL R BT 4T K 5 0BT o



ChiermieEl i 2n HarE:

il Conc |
ast maintained ||
Bulk Rete ]
[l Rate |




Map | Map Settingsl System Data Other Data |SetuprefauIts| Repurt]
Control Switchesl Canstraintsl Calihratiunl Quality Meters IEIFF' El:litnrl

Load | Save | Clearl Meter File Name Iuntitled.mtr Sort
Meter ID Type Demand Associated Node Address | Info

1

2 |Meterl? 127.8 h-1

3 [SE MO he 10 M-10

4 [Meterll 11.49 M-11

5 |Mosler 10 M-12

6 |Meterld 117.0 M-13

7 Hiffu 11N hA-14

J5 L Metered Connection Data[/Kk #2447

Residential Meters[{} 7k #]

SRS T K RELIE B o BARPAAHTE— A Excelbs XL FH, &3]
CAAEAN AL Rl TR . 38 FIXSe T, alT LU 7K 3 1 s 1) 5 ke A= ik
T TS E RS s AR A

Library Elements[fl:ﬁ:)i?]

Control Switches | Constraints | Calibration | Qualﬂy' Quality Calibration | Meters Library Elements |Act'r|re Valves
BFPs/Pumps/Air Wacuums | Other Elements ]

LoadI Mergel Savel CIear‘ Save As Default | Load Default | IBFF‘s vl

Type | Vendor Model = Diam Pipe2000 1D Flow1 | Loss1 | Flow2? Loss2 | Flow3 | Loss3
1 |RFD CMB (FEBCO) B26YD 2 1 50 16.8 150 175 300 208
2 |RPD CMB (FEBCO) B28YD 3 2 300 16.5 500 18.8 400 20.2
3 [RPD CMB (FEBCO) 826D 4 3 400 15 500 159 G500 16.8
4 |RPD CMB EFEBCO% 826D 5] 4 485 13.3 1250 145 1580 16
5 |[RPD CMB (FEBCO) B26YD 8 5 1500 135 2000 148 2500 16.4
6 |RFD CMEB (FEBCO) B26YD 10 6 3000 16.3 4000 188 5000 216
7 |RFD CONBRACO 40-70A:C3 4 7 400 13.7 500 13.8 500 139

BFPs/Pumps/Air Vacuums[43 545 /K R IR 1= S B /]

TCHE PSR 4% it —Back Flow Preventers[{#|3ii B 1E 2L G513, M P b RGEFEBFPT
{452 % b3 . 1£Pipe2008 ik FBFPH, B 5 5 %4 [ 1 A Uit F FK Sk B3 50808 (1) %47 . BFP
BN EEEER T, A B E A S e oAy, ACKEUR BN LR, iy Hgpm Dine
Beorgh] o BT, b TR FH Pipe2008 i LI\ BFPE I, Pipe200844is U A1 2l F |
FAT o R T REAESCAE R HISITE PR A S A R BFP, I Y 1% H A BF PYw 4 £ 45 22 v F [
B A A N BE KGR m, WEMUs) « MEgmER P SEIEE, el
I HARAF— BT B A% o

Other Elements[H'& 7o14]

I A AN B NP RS, FIBFPHLTRAGA—FE. nTLURIE, o R R 4 .
ATCAGIEE, ORAF BRI AR, FE ] DR HA R BRIAA

Active Valves[EZ) /]

Active Valve Table[ Z )1

7t Other Data | Active Valves[ &3t | =8 a2 F, SHIUNIRR . XEHIRAET
XF T MR BN R FT AR TF Le R CRIAFALED o P IenT DO P e s TN
Bt o X EETAME I T 1455 7ENode Information Data[™5 fifs B85 % 1 () Valve Type[[&25 7]



AR

Control Switches | Constraints | Calibration | Quality | Meters | Loss Element (BFP) Active Valves |

mmqn 1 i 3 4 5 B i 8 9 1 ﬂ
Ball |u 043 [1136 [2031 |3082 4188 [5371 [e578 [7773 @924 |1
Buﬂeﬁﬂﬂ 0123 |p4s9 [1000 [191 [2929 [4122 [548 [E91  |m436 |1
Gate |n 1271 | 2529 [3762 |4954 |BOO0 [7152 [8119 [=9s9 [oe26 [1
mmep 1 2 3 4 5 B 7 8 9 1
Neeme|n 19 |36 [5 |4 |75 B4 |91 [e, |m@ |1
User |0 1 & 3 4 5 B 7 8 9 1

SETUP / DEFAULTS[# &/2RIA]

P ey R et

Map | Map Seﬁingsl System Datal Other Data ESBtUFIDBfaUHSEIREDDHI

..............................................

Pipe Type |Fi11ings| SIidersJ’F‘recisinnl Change F'atternsl Demand F'atternsl Table Setupl

7ESetup / Defaults [¥E /BN FAS A, M54 WL JAg 015 B39 . PIPE2008
0 P KA T 4 PR AR . A ANSUTRII LSO & R A1, 3 LT BEIF R 2R
Ao I TSAVEARAE] A LOADLEN] fird, AT il WA FE AR i T PO L8122 .

Pipe Type [& B25H]

Map | Map Settingsl System Da1a| Other Data | Setup/Defaults | Repurll

Pipe Type |Fittings| Sliders/Precision | Change Patterns | Demand Patterns | Table Setup |

Quick Load a New Pipe Schedule I j

Sort | Load | Save | Clearl Save As Defaultl Load Default

+ Use Estimated 10yr Roughness " Use Calibrated 10yr Roughness

Material Rating  Nominal Diameter Actual Diameter  Unit Cost Reference R
1 di 150 B
2 |di 150 8
3 |di 150 10
4 |di 150 12

The Pipe Type Table[# Bt K] (i LR, {ESetup/Defaults / Pipe Type[# E/ER N/ 1B
R $RAL T — SRR E R IAE, AR AR AT A I, — H Pipe Type Table[ i 8Y
RIP B T RS EA A F Pipe Types[&F i8] (B fHER N E) , f#iH]Pipe
Information window [ & % & % 1] ()Pipe Type Selection[/& 1 2 Rk 68 1] 5 545 H
B IS5 EAR

Quick Load a New Pipe Schedule [ 2 N\ B8 18— W3R ]- 1T LA 2 BRI 1 — 5
o MR RZBAN RN, —WRTIEBRUACEMARST T AE RS —
) tH IR AER

HRERKURE: R4%0Ha%E%E i A Actual (inside) Diameter[SZfr (A HA%]
U K5 5 Actual Diameter, T-iE 20 Hr i £ BR A1 FNominal Diameter[ A FX B 12] . Nominal

Diameter (e i LU (5 B o P i Br T 5SS LA, i AReference Year[Z%54E] (il



HOLLRAE) A sdiPipe Type[ B IEIRTYHF 78 th L0 51 shb PR 5 G 4, IXREAE I /55T
EEEER ChD H3E LB IESH T

INE”"”E Fipe 5 Other Data
i MNode 1
Fipe Type
— Junction One El
Diarn* — Node 2
htrl |PYC v Junction two gl
Ring |150 - Feverse
R Residential
Length|ss r Fil Meters
— Ref
1981 W
Rough |35 vV F ‘fearl _I
| Pipe Title

: J
Fittingsli‘ Closed lMain Street

ZA AT LR EEM, EWNEIEH, HAR, MR, JFE#E TREELE. R TR
BB AR S T A SR FH I B8, Pipe Type Table[# B BRIV 1% (48 R4
T LT CGEM, RS RAER) o Kk, SNZ g4 qar i Pipe Type Table (I
P el N IR B R AR, A I Il .

WOEHDRE BE 1T S AL TR IEUER), s 2B 100 AN T, B i T 5 45
FIHA10FE R E R AE. WRFREEE (SERREEAMOTFHRELD MARIE D, If
HiA T EIReference Year [Z 5] (M5 B & b)), 84 BET4F 03 FRORDRS B2 B At 2 1
AR o PR T — A R A R B OFERRE B2 (R B A B CRASHE) B2k
R IR TS A .

Pipe Type Table % 5114k H :

Material[&#4]

EREMIMREL (Lt PVC, EBREk, &4

Rating[Jk /1554¢]

ESCLNEAE 27

Nominal Diameter[ AFR E 2]

EHEANRNE TIAE (BImese&iE) .

Actual Diameter[3Zf3 B 42)

FE ML AR (B6.07845)

Unit Cost[#A7 5 4<]




B BT P P AR

Reference Roughness[Z2% H i F¥]

MTRTEE CH TSR0 RS BETHE PIAakRE . CEFXT TR ED
Estimated 10-Year Roughness[fi +110-F- 0k ]

X0 S A R U PREDRE B U S IR A5 A vk 1 45 1 O4F (PR RS 2 - WL Age-Based Roughness [
TERIRERE] - SRAGE AT A0 AR L .

Calibrated 10-Year Roughness[4& #10-4F 40 H ]
FETALHE M 11 OFF AL 5 o

Calibration Group[tE#E4]

T ARHER A BRI A

Wall Reaction Rate[ & & [z IV i %]

FH TV RE R A R4 2 S BT 2 BRI Rk D T e

Bulk Reaction Rate[{&x#R 1 %]

L&/ AR == R B S

Wave Speed[ %]

ETE R I R

Fittings[FH4]

i \Pipe2008 #f:CDk £ FittingsfI ZF2 .
AT LA A Minor Loss Table[JaiiB it kK], T fi#Fittings A5 &



Map | Map Seﬂingsl System Data] Other Data Setup/Defaults IRepnrt]
Pipe Type Fittings |Eliders;’Precisiun| Change F'attems] Demand F'attern3| Table Setup

Load I Save | Clear

Save As Default | Load Default

FPut an asterisk before the name of the 10 most
used fittings in the Fitting Type collumn.

Fitting Type | Symbol Minor Loss -
1  |Swiing Check 0 2

2 |"180Bend 1 15

q Tuna 3 2 1
Fittings
EEG

180Bendl™ ™
90Deqg TI™ I
Angle [ [
Buttedfly ™ ™
-
"

Check [
Elbow W ¥
Gate W
Glabe [T [T
MeterD [ ™
T-strun [\

Other K |
Sum K's |1.67

([ (|

Fittings Data Table[ft/4£3E K]
Fitting Selection Chart[Fft & &]
I RGBT BN 58 BAR G A AL R (K's) A1, s Em &,
7 [ X SR A 2L B — AN S TR AR . R AEFR L T —/NFitting Selection Chart [Ffi 4
K], BT LS 1048 IR (R 218 =AY FIRP IR EE NI E, Rgisa3)
FHAVR RBOT HA 5. Fittings Table[ 4 11:%] (Setup / Defaults — Fittings[i5 E/8k A - B¢ )
FRERAE T — AN DL S Z AR R R S A AR, I HLA AT AR InE& Stk 41 3K
T AR B MR TE BRI %, T LURER 5 M U Fittings Selection Chartt (1104t
o BAN, WAL T I Minor Loss Coefficients[ )& 57Kk sk 2k 2% 4E v 5% .. & &Pipe
Data Boxes [ 15 HE].
Fittings Data Table[ Bt {F£dhi 12 4 FH P e 14, d5 2 m] LI N7 S BHE I 2 B Jm 0 BH )
PURRE R TTSNMENRT S (B, B FR) , JEHM P AT DES R AR B A B A
—ANE, DRI GERR S . O THERMER, nTDHERS, RAERTAAAFEER. —A5)
SPidRE NERIAE, HFASINH TR . IPIPE2008H S 424t T ERIA [ Fittings Setup
Table [Ff i & %K.

Load



AL SR AN SOPREAE, AR S AT ORAr I B 5113%

A SR AN SO B L, R IR A RSO

AT LAE BRI SR R BT RN o

A FT LA 2 T PR A i BT R AR A

AL AT DL ECHT R N BRI 51
%Eﬁ?%@%%ﬁ%i#%%ﬂ%EWE,PWﬁ%S%ﬁ*ﬁ*ﬁiﬁ%%ﬂMwh%%%
AN N AT

Fitting Type[F 3R 2]

PR UER (it FRAESED .
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HAeEHNE #1 #z (£t [im) COEFF. L0333 COEFF.
F-1 J-& J-10 2844.00 6.00 1046.5534 o.oo
P-10 J-10 J-14 1649,00 g.00 108.6549 o.oo
P-11 J-10 J-11 2801.00 6.00 106.5534 0.oo
P-12 J-12 J-16 1464, 00 g.00 108, 68549 o.oo
P-13 J-12 T-1 2399.00 g.00 108, 6549 3.40
F-14 J-15 J-1 2550.00 g.00 104.6549 o.oo
P-1E5 J-18 J-3 i72E.00 10.00 110.816d O.o0
P-16 J-4 J=7 1546.00 g.00 108.6549 0.oo
P-17 J—3 J-14 2950.00 .00 103, 65429 o.0o
P-18 J-14 J-3 1942.00 g.00 103.6349 0.ao
F-19 J-7 J-10 1447.00 g.00 104.6549 o.oo
P-2 J-3 J-15 2060, 00 10.00 110.8164 o.oo
P-z0 J=7 J-13 1238.00 6.00 106.5534 0.oo
P-21 Pump-1 R-1 292 .00 12z.00 112.9479 7.50
P-3 J-3 Pump-1 120.00 12.00 112.9479 &.40
F-4 J-1 T-& 2337.00 S.00 104, ao42 1.20
P-5 J-1 J-6 1296.00 g.00 108, 68549 o.oo
P-B J-6 J-5 19683.00 6.00 106.5554 0.oo
P-7 J-n J-4 &67E. 00 §.00 104.56549 o.oo
P-3 J-3 J-12 2633.00 g.00 103.6349 0.ao
F-9 J-3 J-9 3135.00 6.00 106.5534 o.oo
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SUMMARY OF MAXTMUM AND MINIMUM HEADS

POSTTION MNO. MaXTHMIH HININUHK Time Awvg. Frac. Time TWF
£ (£ Intr. Fact reverse grad.

J-1 Z237.56 42.82 0.000 o.ooo o.oa
J-10 275,62 -12.96 0.000 o.ooo o.oa
J-11 JZ24.4°2 —Fd.21 0.oo0 o.ooo o.oo
J-12 225.90 ig.g87% 0.000 o.ooo o.oa
J-13 283.53 -33.21 0.000 o.ooo o.oa
J-14 ZB5.22 6.54 0.000 o.ooo o.oa
J-15 249,73 -13.95 0.000 0.ooo o.oa
J-16 ZaV.24 10,17 0.000 0.ooo o.oa
J-2 3i79.86 -33.21 0.000 o.ooo o.oa
J-3 242 .83 -5.15 0.000 o.ooo o.oa
J—1 279.31 3.41 0.000 o.ooo o.oa
J-5 325.289 -33.21 0.000 o.ooo o.oa
J-6 271.72 -1.03 0.000 o.ooo o.oa
J-7 265.45 -13.03 0.000 0.oono o.o0
J-3 243 .66 29.83 0.000 o.ooo o.oa
J-3 287.28 -33.21 0.000 o.ooo o.oa
Pump-—1 17.02 -17.5E 0.000 O.ooa o.oo
FE-1 5.00 5.00 0.000 o.ooo o.oa
T-1 120.00 120.00 0.000 o.ooo o.oa
T-2 1z4.00 1z4.00 0,000 O.ooa o.oo
Pump-1 240.73 -12.289 0.000 o.ooo o.oa
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PUNPLOS S ELEMNENT RESULTS

INLET OUTLET HEAD EFFIC- USEFUL INCREMTL TOTAL

NAME FLOWRATE HEAD HEAD  CHANGE  ENCY POWER  COST COST
{gpta) (ft) (fr) (£t) (%) (Hp) () %)
PUMP-1 729.92 20.53 178.72  158.2 69.70 29. 2.3 4.6

ol e e e e e e el e e e e i el e i e e e e e e el el el el e el e e

TOTAL POWER CoO3T(§) FOR THIS 3IIMULATICN = 37.37

ol e e e e e e e e e e e e e e el e e e e e e e e el el e e e e e e e e e e e e

ft:Setup/Defaults, Demand Patterns i 52 2464, {n] LB L nl A2 (K150 . 4455 Power
Cost #4722 PL4 1% ER 1.«

_Load | Save | Clear | I

| Case/Time 0 | 1 | 2 | 3 | 4 |
| PowerCost = 008 05

" Residential
| 1.1 1.2 1.3 1.4
| 1 1 1 1

Inventory/Cost[ 4 H /%% F]

h TSR R, b 207ESetup/Defaults. Pipe Type I A £ 45 v {4 Rl i 25845 52 Unit Cost
LRt ] o iSRRI e A T 9 i, AR (AR AR S U B 2 T o 0 T 2 1 B4,

TR K B 2 H




| pve 200 4 21
| pve 200 B 27
| pvc 200 o
| steel 250 6

PR =y =]

N TIEAT43HT, EL SR Analyze T ik FInventory/Cost.

fEReport[# ] T A LA Bl 45 LR G FH AR o




Fipe Twvpe Nurber Totsl Length Cost/Unitc Total Cost
powv - 150 - & 5 12018 1z .00 144192 .00
powv - 150 - 8 1z 26315 15.00 403725.00
pow - 1850 - 10 2 3795 15.00 68310.00
pow - 150 — 12 2 182 22 .00 10504, 00
Total Z21 43205 14.51 GZ265831.00

Fictings Svmbol

Pipe Twype 2 [ g C K 3 i o ha] -—— other
pocw - 150 - & z 2 Z u} u] u} u] u] u} u] u]
pow - 150 - 12 u} u] u] u} 1 u} 1 1 u} u] u]
Symbol Eevy

2 — 90Elbow, standard

f - Tee std, along run, branch blank=d
5 - Tee elbow usage, entering branch
E - GlbV open [(Globe, bevel seat)

i - Heter, disk

m — Ent.straight [(Entrance)

16 junction nodes

2 tanks

1l resevervolrs

1 pumps

9 hydrants

10 onfoff wvalves

& intermediate nodes

Profile[# B8 £:]

RSN RE AV E RGP IR RE AN B BE 2 1071 0, B m R D) 3 2 AR T i B
SR ERZ P, BT LB RAFTEL. O TIs Fkahfe, w0k Bl in fZe A5, 2
W A R KRG AR, X ETEGroup Mode RS, — H B4k gE T A, e
S i Analyze, SRJEiEFEProfile. #54 HBL R i =AML .



Create Profile from Last Selected Node[ M i Ji 3 £ (1717 1 F 4 B i 48 58 2k B 45 i 2 o 1)

e Ja— AN AL, WY RE R AR [l 2 R T

Create Profile from Leftmost Selected Node[ M 5 2 & 8 (1717 i A A8 BR k] 2 T
e ZETAIY RAL AR TR T (R A DS T 46 25 i T ]

Clear Profile[ii5 8 FRE] DUHLEFEITA e Wi .

WU RT LA, 38 S A i) DUBE N Z iR A7 ) Profiles. — ELIERE T RPN —A, &t
PL—ANERT BB i 2k ]

B . - .
0 1 5EE
Disdance, &

L | L

I ALAT — e H] R] DAV IR Sl s B I

Colors[BREA] — shidi o514 (B EaHE R 028 % 55 H S .

Animation[3 E E.7R] —%F T4 V52 VR [ (B R 48 S BoRgi 3.
Arrow[ i Sk] =3 T4 5 (025 18 AT GE IR B o] B £ KAT J o

Step[sPHE] — ARVFHI Bkt & BB iE, B, WA T2, ShimaaEbg— SRR s R



Delay[JEiR] —AFP 1) R AN 25 AR5 1R I )

Create Movie[BIE HLFE] —4 a4 8 avi HEESCIE, % S0FnT DU LS g
Font Size[ K/ FuVEFH ' 5 B FE BREE AR 1 AR/

Default Settings[BRIN T B ] 444 Fi A 1 5 2 0 BOA B E

Save BMP[ERIFALE] 4 i 344 hiProfile1.bmp (or Profile2, -3, “54) A7 K, I AR A

TEP2KSCA BT AE S e

X Label [ XFr2E] FH 7 5 Xt brss .

Y Label [YFREE] F 485 (Y Rl AR 25

Title[FRmR] HI /48 5 (K650 2 B A b

Print[#TER] i FH B sk 1 A= R [ R (K147 BV s

Save[fRF7E] AVFM ) B ERAFA10NRIELE . 4 TIIF—ADCAE S, ol LE B2 b ik #%

AnalyzeJf H s A idse Bk i .

Copy to Clipboard[ 5 il ZIBIMNAR] o+ 82k K 5 12U BTGB

Min Elevation and Max Elevation[5 /MM ARmm] v 3E Yl .

Time/Case A, and Time/Case BB [E]/RBIA, FIBFE]/RBIB] v T e LK T

WL, BorgiRALB,

Show Internal Nodes[ {27 P #8715 m(] 38 B i BITA AR 3 384 A5

Use Profile Title[fff FA %2 Br 4k BIAR] (RA748 Bk K, 7eTitlelX P 4 A R s 2L P i

PR o

Show Envelope[ @7~ R4645] o VFfH /1 @K SRR A4 45

Actual Pipe Lengths[SE[#E 1+ ] allows the user to toggle the x-axis between displaying each

pipe link in equal sections for easy reference or displaying the pipelinks in proportional lengths
LAV P AEXEIZ P4 R, A BoRBE A8 Ll T T 2 Z i 5 1) 1 B B R

B BRI BoR 2 P ]

Reverse Profile[ {8456 Bk ] 1514 KX .

Default Y-axis[BRIAYHI] 24 i 62k Bk 6 A& 1 Y st .

Pressure[[E J7] 4Lk B Bk 14k, AN EERINIIK I gLk

Monochrome[ 6] 1 & K (B B .

Legend[BIF] -t — A&, ZEbSH R R E LT SoRFTHIH .

Travel Time[A&#&mT [B)]— xb T Skl GIA,  F50 0 ol o8 2 W T 16 %49 P 1

Refresh[#r] 4kt 7 UL m, nfLLAREZEIE .

Lower Head Limit and Upper Head Limit[ZK3k T BEAIZK Sk EFR] wlLLAe s ink sk
(1 EBRANT BRokAE 2% . 24 kRS R
A,

T

- -

B, BIPRV



I REVS i BRI S

!
|'IIII
llill
/
I'l
_.-'I
AKITBRRESe (AR ID) Vs T4 Bk T B p
K s L BRI T
SR BRI

Show cavition[ 7~ ]— HLIUAE G, K EE TR & E 0 B S mst iR,
Lower Head Limit / Upper Head Limit[ZK3k T FR/ZKk EFR] - aikin, e &icidse
EME 2 B e, I KT R 4% 2.

Show Pipe Ratings[ B /=B IR EH] —aikiG, EE P4 S8R %% .

Pipe Ratings Factor [ i) ) 54 REN] - B S5 PR LLZ R BUR Bt b. B,
T Uk BH B R R AR SRR TR R A 130%5, FiT 1.3,

Show Where Pipes Exceed Rating [ 7~ ¥ L8 i 4 il R I W] wik)s, R
B E SR RO B R e e R ) S5 98 B

Age Based Roughness[Z T4y FIFLRE B R K]

7£Pipe2008 CDH ¥ & Pipe Type [ il .

71 F Pipe Type Data [iE R HHR], ULT A LI Re 3 2145 B

L Ih RERE B PRDRS 5 R BSOS A AR AR R R AE — IS, AN OB T B RE AR B UR T A
i (Hazen-Williams, Darcy Weisbach, =# Manning) . iXFEAA] LAGHAE [ 2 5 i
(RS P 2R 4, T HE B8 B 2R T AR SR AR AR N RO RDRE 5 R ECRIEAT L . % Ih e & T



RAERG R, 10 HL o TR B2 2R 5 v 8 1 e 5 8 Bl AR AHOGIER IR, T LA D Re i xt LA
(RS (R AT T 8% . A T IhRE, RIS RS R A CFre) F104F
Je R AR 1 R A S A . Pipe2008H A7 — A T H R BhBEA T % 51

Age Based Roughness Calculations[Z FE47 Itk R E0HH ]

il it Pitometer Associates L4 3k 43 T A K& BEEWIISEARLR, JF H C& LBl pe ol L 4 It
filiffyHazenWilliams CvsAIXT T [AIFTE] . 4 I 2 A T 2 e T8 B SR ARRUK MR, 9 HAS
[ 2t N A RKIA . R F T — 2 R 5 . Pipe2008 T4 & A T CIRHEZ
AR S ER I O FR M 2 o 30 I A8 BT TR RE R B2 AR BORN 1 O (1 22 8 TR R R 2 R v T A5
BT Ub IR AR Ze i 1) E an 2577, F1401E e RS B R 88, SR )5 43 130, 120. 1110
PEN 10 RLRE 2 R B2 Bt 3N T 8t [ uER] 1 34T 1JF A Pipe2008H i+
AR BT 53 A1 AR BRI MR A a4 o T8 Ik 7 B 3 LB 37 IR B 1 2 R ph

Pipe20084t ) 3 —Ze il A e it it th 2, S0t — 2P HER] 11X —ri.

- Change in Hazen-William Roughness Coefficient with Age
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Change in Hazen-William Roughness Coefficient with Age

160
T 140 hage i oem b e
E: 120 |- San Antona .
(g —— C.-130
100 |- T
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-
2 804 e-120
o
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§ 40 S E___. Jc=110
;:E 20 Of 0o oo G . R e
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Change in Hazen-William Roughness Coefficient with Age

160D - - - e

140 |
120 | S : e
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80 | - Prrneemem s Lo
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Hezan-Wililam Roughness Goefficisnt
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a 10 20 30 10 50
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Tigurs 3 Compadsca o PIPT200C Medl] snd CLsworiva. Nl
Pipe20087T /& T [ -T-Darcy Weisbach FlManning J5 & )3 T FHAE G (K RURE 5 R BB, JF
eI 7K S0 R T H 5 45 S BRIl T Hazen Williams 75 F2 ATEL7 IR 30 i 75 45 SR AT
o T WOV S FE 0T A RRTURE FE R BRI O4F A (ROHTRE B R B v . NIl LLas o i,
Pipe2008 1k 1~/ i I RE A FEE R AL 753 I A3 IR 7K SR A 2% B Hh T AHAL IR o R4 2
Comparison of Pipe2008 Aging Calculations [ Pipe2008&4k it & Lk ]

(REAET

D =12 ¥~}
Q=4 327 RI#
L =1000 R

LLHazen Williams 75 F2 (R G R RS 5 R 20140 0 JE 4k, Bt J A Darcy WeisbachfIManning /5 Fi i
PEA Y WU R RS B R A, MR K S R vh SN A% — B
Co =140 (Hazen Williams)



eo = 0.3 millifeet (Darcy Weisbach)

no = 0.0094 (Manning)

104 ARSI SR ARl — NI, T RS0, = AR R KR AN % nT LR 1)
iR REEHUE Y

C10=122

e10=0.9

n10 = 0.0106

NIRRT MRS R AT ACKHUR TR B e SR (R RS B AR Al AR RN
Pipe2008 H s EARTH L 743 21 1.

Time Hazen Williams Darcy Weisbach Manning
o hy e H, n h4
0 140 6.5 0.3 6.6 0.0094 6.6
10 122 8.4 0.9 8.0 0.0106 84
20 108 10.6 2.7 104 0.0118 104
30 97 13.0 5.7 12.9 0.0130 12.7
40 88 15.4 9.9 15.3 0.0143 15.1
50 82 17.6 15.3 17.8 0.0155 17.8

10K R B SEE (C 1H)
Pipe2008 i 1] 104 HH At B2 A% Bk vH45 58 T AR AURDRE FE R P KRR P2 R B mT LU TR i 1
RYGET LIRS L AR, AP I CEAEE TR 15— CAH.

Age Factor Age Factor Age Factor Age Factor Age Factor
1 9.1200 21 0.5349 41 0.3417 61 0.2890 81 0.2740

4.6063 22 0.5161 42 0.3373 62 0.2876 82 0.2737
3.1021 23 0.4990 43 0.3332 63 0.2864 83 0.2735
2.3504 24 0.4834 44 0.3294 64 0.2852 84 0.2733
1.8996 25 0.4692 45 0.3258 65 0.2841 85 0.2731
1.5993 26 0.4560 46 0.3223 66 0.2830 86 0.2729
1.3850 27 0.4440 47 0.3191 67 0.2821 87 0.2728
1.2244 28 0.4328 48 0.3160 68 0.2811 88 0.2726
1.0996 29 0.4225 49 0.3132 69 0.2803 89 0.2725
10 1.0000 30 0.4129 50 0.3104 70 0.2795 90 0.2725
11 0.9186 31 0.4041 51 0.3079 7 0.2788 91 0.2724
12 0.8509 32 0.3958 52 0.3055 72 0.2781 92 0.2723
13 0.7937 33 0.3881 53 0.3032 73 0.2775 93 0.2723
14 0.7448 34 0.3809 54 0.3010 74 0.2769 94 0.2723
15 0.7025 35 0.3741 55 0.2990 75 0.2763 95 0.2722

o~ hwN

16 0.6656 36 0.3678 56 0.2970 76 0.2759 96 0.2722
17 0.6331 37 0.3619 57 0.2952 77 0.2754 97 0.2722
18 0.6043 38 0.3564 58 0.2935 78 0.2750 98 0.2722
19 0.5787 39 0.3512 59 0.2919 79 0.2746 99 0.2722
20 0.5556 40 0.3463 60 0.2904 80 0.2743 100 0.2722

10 RE R Bt L 7
104G R X oH 5 A
C10=C0-(C0-Cx) x Factorx
A, CO BB TEMAREE REL  Cx Jdx FJa AR R 4. Factorx &M LI # i)
FETXERRE T
il
C0 =140



Cx =120
X age = 25 years
HEER, 25411 h 0.4692

C10=140-(140-120) x 0.4692
C10=130.6

SHHEKRSGE (BEEAKEES

., Rural Water Systems[ 2 ¥ itk 2 4]
Quick Guide to Running Rural Analysis[ Z kit 7k £ 4t /3 b A 7]

SR ARG T (EEFAKEEXK)

R WAL K RGA T RERALE BT K, AT A0 800 P A K B S e Bb A TR ik AL 3 B 45
ewr B, JH SR AN AR K I BRI e PR S i et e (RIS HZKD 13 .
IR LTSRN A% T AEAE R B S L IF B MBI BRI N, REAMIKIE R R K sk
kb . LA 3 FR/EPeak Demand Diversity Curves [I§&({E F 7K 2 AL 2] (PDD) K%L
BN IS F AL KGEREEC BB K& . B4 H UK E R DA hn 245 &k, 3FAH
T WS e NOZIXAE BT K 2RI R, A RE i 2 X R o v S TS A K & .

DAAFAN K2 IR [ 8 FH K B DL R ARk B B A SR (R AR GE 1R M R G lC K T VAR AT 2 il
SRR, WA T4 /0% Rural Analysis.[ 2 R K I BT K 152 2 FH K 773K
BT T BB R AT BB o

PIPE2008EL 7 TRk hRe, nl AR BT A 5 S8 4k, IF RV S MR ] LAE
BRI, U E TR RIS K TR R ARG AT IR A B L AR v, SR A X
LR R . X I e & APIPE2008 LAEH S b, Il FHKYPIPEHds Sc 4+ (k7 PDD
MM E AL LA . AfFEILEEdE (MRunning the Rural Analysis.

MizidE, RURAL Analysisi) H IR 73 S 2 A A RSE, 0] LA 2 H 7K I I (1)
K. MEPSEF £ 1 51 TRURAL Analysisié A& idE i1 .

FERR BN Using PIPE2008 for Branched Rural Water Systems''[iz JT/PIPE20081 54> 3¢
SRR RG] =TT TP RURAL Analysis [ 2 R 8K M AT DI ReBE T T4 N 4 Hrh (g
T WA (BIAFIBI2) o & TPDDIIZ RETVEAI AN 2H1E #5781 "Domestic Flow
Requirements"[ 4% H /K it 2 75 3R] 15 H o G efs i Al 2 P i =K

Running Rural AnalysistR#EA[]

1. ##37Pipe2008 #i%! (YENew File Specification [#7 3 #F 1% BEIHES, “AiERural Data [ # 4 /K e M £HE]
JETH).

2. AR B R U R A LA B T AKE R

3. frjunctionsibin A\ [ 5 F /K

4. iz47Rural Analysis

a) EF Analyze | Analyze

b) ‘zJ¥ERural Analysis, 5 iliAnalyze

c) Peak Demand Allocation [k (WD /K7 K 73 Be] e H I

5. HEMH T &G PDDIIZ R £, RIEMAGIE N RE, B A3 s G AR
HARED o HRAHE BB bR T (S BT .

6. WIRASADG PR X SN HPDDRC &, A4 2] PDD N T34

7. 5idiRun Preprocessor [iIZ4THiANBE] (I 75345 F Allocations) .

8. i iiHydraulic Analysis [7K 143 #7].



9. EILAETT AT R 1 b i 5 S 5 R il report.
VERG: IR BN TR LI, A A rural B2 CEPDD Curve Allocations T -0 30 8 2k
WS ARAE TR 22 (R TG XSS e U7 v, S 200 i 75 44 24 Rural il User 8 1 b 43 P 4B 9ok
W SLAb T HEBRTES L . 5346, S mT AR IR T rp S AL T (¥ M 5 4 N — N2 PR &5 (B
100%) AOM BN, e W3 B8 MRIFATRCK, ARG M EPREREAT K 700, X
AT T IERE 7k %12 PDD Curve Allocationit i, & i 44 <k Special
Considerations [43 3E & S5
Rural Water Systems[ 2 M {it7k R 4t]
#1% Rural Water Systems (Peak Demand Requirements[ K 7K #3K]).
Using PIPE2008 for Branched Rural Water Systems[iz ]PIPE20081 57> 3 2 F Kk &
4]

178
PIPE2008 ] LLBEATHF 1K 7190 #1 (RURAL Analysis [ 2 FHIEKE T » #3159 S 4
PR RGE MR KT Ko K I3 Wk S b GG P AR IR R K -
1) AR E T RIWL . WETSRIET A,
a) ZEL LGRS . AR KRR Sko2E et Bkt SR B R R, DA L
BT I B 1) B RS FH K
b) I LB FEIEAL B € FK R SRR (RS .
2) /K ARG DA 50 A BT AT ] 5 K RS T35 52 101 2/ NS4 A2 3% T K 75 SR 1 A2 3%
K P FH R /K RGP i AR v FH AGE B B K S/ 534, [ e - K AT 2/ &35 H
7K e SR (1) 5 B R 2 BT (R A I S 0 TR R T e IR SR S A IE R AN TS A
(R FIT AT 53 S 73 T AL PR e B (R it e
A ARSI vE A AN K 5 -
1) domestic demands[4E3E /K E]: 45 48 R AR A 10 A6 15 P /KO B (M B0 0 A BOSO vh o
Ao SN KR A (U1 5AME 7K T DUER R A 154N 4 %55 BUW AR T FHAKE D
IMTTERG, N4 “Rural Connections [ 2 RHE/K A RGERE” I P EURET, & 8
IR TR BKRME, I H AT LA A & AR 2 R R I
2) fixed demands[ [ & /K T 3K]: X8 K TR FG 4 & AR, fEFG 2 0 o TR IEH H
KT SRAHMANI, I IE 7 2R
Domestic Flow Requirements[4E 3 A /K & K]
BT (NC) I P ACGE R E R, d2 TR 2 B K K 77 3Kk 22 5 56 Jn] 2] BLTH B HH sk
(2B S K EQd1 -

Op= AVNe + BNc + C

X, REA, BRICH B MR E AL e A O B e

PDD i £ & 1 T Mk T8 I1), I LA A SRR AN IEF AL [ 2~ 35 F K 75 SRAS B 7070 i 138 B A3
FKER . B i% LU B ARG K o A, 1275 SR B TR AR BT (k45 1 26 05
AER AR . B EREGE N, B MEAGEB M KRR, B T T R Ak 1
IR I AR 1o X AT DU RISk B0, Rerb o SR 5L T AL KK & 2
ek R4

IR KR 2RI 2R (0 R L

A=4 B=23 C=7



R 1 - KR T K

G T Wi R BEANERL ) P A Ui
1 1.3 11.3
2 13.3 6.7
3 14.8 49
4 16.2 4.1
S 17.4 3.5
10 22.6 2.3
20 30.9 1.5
30 37.9 1.3
40 443 1.1
50 50.3 1.0
200 123.6 6
500 246.4 0
1000 433.5 4

AN, ALK R G T ERE KD OINe/a%h) o DB AE iR K /K R
(KISEAH_E 1K, JF FAEHIDZ T i DR A NE4E B ARG IC K AR GT A7 A5 73 SCHOK KT )i 78
A (A K

AT AbBEAE SR
R A SIS ATRURAL T, IS4 i Ak BRSSP AT DA #84: -

1) R R SCEO T SRR S 2 B AR RIS BECR, (R IR S AR S R e KA
KR S KR A2 .

2) RS I SR YT O S W S ORI AR TGS B B AR BTz, AT
P2 A K SRRV SEAZ 1Y s (0 A3 KR 7 5K

3) MMPFHAEADKER K (D), ey sl A BO AT A A S 28 A0S KT SR

AR BB T f R ARG T KR SRR, AT PRUES R B S BRI TK AT K . 2KYPIPE4

R P e A I R RN ELRI T, SR VAR i AL SR ST K A7 RO 00N BEAT K D1 70 #7 o
KYPIPE4 — RURAL 4} #T

KYPIPE4 il FH iy Ak 28 A A1 A5 75 FH 7K B 0% RG24 25K

a) EBCAH 7 S LI, 0 FT AT (K3 5 V-3 2 BE B A A s T K BE S, JF HLBLF g Ais

KD SR Hon A K

b) EHINC/KZR 8 b TTAR L 20 SO K BT A S Y AL, BERONIRAN I fi AL ik K Ne * D

(A5 K B . NI AERIISC /K SR G 73 S8 2 1 00 A3 A SZ ) B A . ZE3 KA

AL 4y SR B A T P KR SR

c) AEHIAUER S B 45 ST 70T, T G0 e KK 22 PP e 45 5 ARS8 B

PR P R (R A0 P S T R o A BT 77 7 b2 A I 0 £ A I s U B S A R o



d) B R LR R S T A [ F K R S R/ A Ne * DR RS F K SR, fE3XNe
SERTIC K RGE P A S AR D A=

24T RURAL 43#7
XTI SCF, 7ENew File Specifiation [#7 i SO & ] EAE H12)i%Rural Data [ £ R it /K &
PYECHRPEAE o IXFE S 2R R — A BBk b Rural (1 7 5 SCEGE I, %5508 10T AR /R 7157 PDD
LR SRR
AT RS R D R
1) WHIZLLT iR SHERKYPIPE Hdi 3t
a) AETRUREN T BT I e K A
b) A R A N — AN A S R R i S I AR TR K&
2) fidiAnalyze | Analyzeif Hik£Rural Analysis. 2B RS Lo 0] LU SR
FA, A EME BN SRR, SR i
A, B, C — W g e /K Ui £ h e R KL

D — PR AIKE (RMERA PR D

& PCAK DEMAND ALLOCATION FOR RURAL WATER SYSTEMS

PEAK DEMAND ALLOCAT ION FOR RURAL WATER SYSTEMS Preprocessor
tor Pipe2000 Rural Waler Systems Analysis
-Peak Demand Diversity (FDD) Curve
PDD Curve: Q=A'NOIS BN+ C
where (1 s the instantaneous peak demand
and N is tha number of connections
. — ™ FOD Appbes to Locgs
M= o ﬂlrh;l"ﬂ
Connectons e |-l P n J
E- |ua
G- |"
CompeABC | s
Faquined Cemand Por Consecthon (T = Cl
MckensAraiiy
[T Flowbased on Dimust be sssurad when N3 D
— ——

AH—NETEEEGENA LR EQIITHE S, TCU R E REA, . BRICIHH. QENNIERN
MR T K. Health Department of Mississippi [ 24 74t BAEE 1 #EF—H B0 R

N Q (gpm)
1 12.3
50 67.4

100 101



“Flow based on D must be assured when N > “[34N> K, e TDER
Wﬁfig-%@ﬁT%ﬁﬁ#ﬂﬁAT%imﬁﬁw(ﬁ%%ﬁﬁ)ﬁﬁ%ﬁﬁﬁﬁ,Q@ﬁ
i) UHESETD,

& FPrint Decimal Values| iyt /MU A K 45 SURS 0 21 8 5 (69N KR

PDD Applies to Loops[#$PDDN F ZIFF TEH W 14 Be /K it 72 7] B B F B FROIRE R AR
EM.

3) iiiRun Preprocessor 217 pikb#gs ] . HATILAr 2 A p— AN 22, 1Z4 2 & fr
H S G G HKEREE) DU s KK = 2. fidiView Allocations
[EA KSRk A o 1 Bz 5

4) AT ETIKA T (fiifiHydraulic Analysis [KJ340#7]) o
%ﬁﬁ%ﬁﬁ@ﬁj‘*ﬁ%ﬁi‘z}ﬁy IR F|PIPE2008 ) 49, 1 LAIEH A B 41 PP e ol sl &
BEVESw] °

IR % R
U S WK 9 DR R T E /K R 28 BT IR T Bl T E M RIS, A7 6 BRI AT — Py ik
MIZHRERIRAG G ZE G R o 108 SCEB T R NI 2B ROTAR 0, WV ERGR ], EEIE 5
I ISR N BU Y ke TR 5 2 (R E BT 2 SR A T HARS S K R 48
(KRB AAFAESLE o P ICR G LA W K A7 75 ] e 3 BURAUM 7 SR BN B
BT SO B 2SI ] T — 50T g S B0 AR DL B8 AT B DL o
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1 HBREENGR

N T ARERY S 2 IR E, T AR Rural =9 (7 2 XCEGHR) 0 J7 VA BB ITIE IR A o W R
HHIZEAEI, {FUser DatatE i flINew Item [Br 4 H &R A1 #3130, [, 7 System
Data | Other N, — & %45 &M M ETE (48’ Rural’ #1’Calibration’ Z [RJ#E 7%+ . ATk
HeBR A . T2 TR S BRI S 2R “97 1 (HERRED , (HEMHTH IR FIX
LR WX T, HERER RN K A ORI A A, XX S F K SR A S A 4
T e S PATIXRERIK T 2 BTy, AR DR S e FH 7K B 22 1 il 6 1 ) I g e ek
D5 IR By O 45 HF B R BRI A 45

XHEE R8I B, AT H I A 2 ORI L EOR (BRARA 20T AL 3L DN 1 1 B M

(1.4142* A* N5+ 2*B*N + C)

2

(X, N EriEssE, A, BRIC/ZPDDIZk %240)
X ERBUONTIE B, 2 RHILKE AT AL 2 & T S T DI N i (1) B Ko i, 1M
A% 1B MNSABC I £ #4532 B KK . B, R L5174 P tK, 1 HDZ&1.1gpm,
B 238 2 e R R 2 217 X 1.1 = 18.7gpm.

. FH 7~ 151
ST AN T BB MURT LMK EM RS, B MR T MBI &
EHIKEM RS, A T Ul N R R DI RER 7 i SC& R, (EHIRURAL AnalysisHifk 4ty
Mk CAESE KT SR A TR &R L PR R K S SRR g 2e 6 1
#11 - Branched Rural Water System [32£k £ #H K & M 7K R 4]
B2/ I & — N T 1 iR T ST SE [ b P 2 AR N R SE . %R GFH—



AR AL T2 M AD BOK, A —ADEOKAR ChiED A—NnsE CHD o dx575
FMEBHR. B2 AR, B TRANME B AR T AGERBCR AT % E R E (R
KRS i — A0 T ACE I DA D Herh — S 2 ik . IR, BAR, HkE
FERH pRmAIt e MBS 2 (eftink2) hRASH.

B N

¢ o o
I C CE)OVERHEAD TANK%BDOSTER PUMP
MAIN PUMPS
SMALL TOWN
TREATMENT PLT f_”

B 2 pliRERE

[

f

1257

1D
7] 4 @12 Fe— 15 (7
28 %
[22]
P TANK-A

1B

1
[77]
1B
2

a2 @20 o
T RANE R RR




&l 4

) y j’El

o (3l . 45
AWRKEEANEE (&) HKE - #l 1
£ 2 FIIREEMEKYRURAL)




PIPELTINE I AT A
GTATUS CODE: L¥ —CLOISED FIFE CV -CHECE WVALWVE

F E HNODE MANES LEMGTH DILANETEER ROUOGHNESS HIHCR

nE A1 #z (Lfe) |im) CCEFrF. Loaad COEFF.
1 53200.00 4.00 150.0000 oo
Z 5300 .00 4.00 150.0000 0o
3 S300.00 4.00 150.0000 pula]
4 5300 .00 4.00 1500000 .on
5 5300.00 4.00 150.0000 oo
g 530000 4.00  150.0000 pLulal
7 S300.00 4.00 150.0000 pula]
H-XX 10.00 .00 150_0000 .on
9 5300 .00 3.00 150.0000 0o
10 3300.00 .00 150.0000 pula]
11 S300. 00 Z.00 1500000 .on
1z 5300.00 .00 150.0000 oo
13 S300.00 2.00 150.0000 00
14 53i00.00 2.00 150.0000 -0n
ik Eioo.oa 2.00 1ED.0000 .ano
bl INE-& i00.00 6,00 150.0000 00
17 53i00.00 4.00 1s0.0000 -on
iz Eioo.od 4,00 1ED.0000 .an
i3 S300.00 4,00 150.0000 .an
20 Eioo.oo 2.00 1500000 _on
a1 2000.00 4,00 150.0000 .an
23 53i00.00 Z2.00  150.0000 -0n
23 S300.00 2.00 150.0000 00
24 5300.00 2,50 150.0000 0o
25 53i00.0o 2.50  150.0000 -on
26 S3i00.0a0 2,50 150.0000 00
27 53i00.00 Z2.00 150.0000 oo
28 Eioo.oo 2.00 1500000 _on
29 5300.00 Z2.00 150.0000 .an
in 10,00 2,00 150.0000 15.00
i1 np-1 L.0a 2.00 1ED.0000 .ano
iz M-bL 10.00 6,00 150.0000 .an
i nF-2 a.00 2,00  1a0.0000 -0n
i1 nr-2 E.0a 2.00 1ED.0000 10.4do0
i5 5300.00 2.00 150.0000 .an
R 300,00 2.00 1500000 _on

H-J1 ne-1 5.00 2.00 150.0000 oo

H-33 nP-Z 5.00 2.00  150.0000 -0n

M-34 HE-3 5.00 2.00 150.0000 10.4o



FPUMPLOS S ELENENT DATA A
THEFE IS 4 DEVICE AT MNODE FUMP-1 DESCRIBED BY THE FOLLOWING DATA: (ID-
HEAD FLOWERATE EFFICIENCY
[£e) =1 %]
400,00 00 To.00 (Defzult)
350.00 S0.00 To.00 (Defzult)
Z00.00 100,00 To.00 (Delfsult)
THEFE IZ A DEVICE AT NJDE FUNF-z DESCRIEED EY THE FOLLOWING DATA: (ID=
HEAD FLOWELATE EFFICIENCY
[IT) (=) alid)] (%]
400.00 0o F3.00 [(Dersulrt)
350,00 50,00 T5.00 (Defsult)
£00.00 100,00 Y5.00 (Defsult)
THERE I3 A DEVICE AT NODE POMP-3 DESCRIBED BY THE FOLLOWING DATAE: (ID=
HEAD FLOWRATE EFFICIENCY
[fr) =120 %)
200.00 00 7E.00 (Defsult)
1=0.00 40, 00 7E.00 (Defsult)
100.00 FE.00 7E.00 (Defsult)

1)

1)

al



ENT N oDE I LA TA4

NODE NODE EXTERMAL JUNZTION EXTEEMAL
MNALME TITLE DEMAND ELEJATICHN GRALDE
(oo ) (£L] (£L)
1 aa 402.00
Z aa 432.00
3 aa 462.00
4 4.00 482.00
5 aa 502.00
& 4.00 492.00
7 aa 473.00
i uu 4. Uu
= aa 473.00
10 aa 5Z22.00
11 aa 552.00
12 4.00 5e2.00
13 &.00 5e2.00
14 aa 542.00
15 4.00 552.00
1la 1.00 492.00
17 aa 462.00
13 3.00 432.00
10 .00 127.00
Z0 .0a 4z2.00
Z1 5.00 432.00
Z2 .0a 433.00
Z3 .0a 473.00
Z4 .0a 462.00
Z5 .0a 453.00
Zn .0a 447.00
27 3.00 440. 00
£g 5.00 4Z0.00
£9 0o 430.00
3a 0o 400. 00
31 0o 400. 00
3 0o 450.00
33 0o 4Z0.00
FGH-LA SEES 400. 00 4z0.00
POHP-1 0o 400. 00
POMP-2 0o 400. 00
POMP-3 0o 470.00
TANE-4 SEES 500.00 e20.00

a) {#HRURAL Analysis K-S 4 3G H/K R EFRK] .

B T AR R AR RSB A, HeR T IR N A s . JE#ERURAL Analysis,
T SR P A B 8 O 43 BT A 4% 4 S R IR B LA BT AR I A R K SR AL B 3 1) &5
B 3R, i T ] TPeak Demand Diversity Curve () &334 1% K (1
g.p.m) o SSCELIMTHE ST

x 3 EENEFEAKGREFRRK- # 1 (KYRURAL)




DOMESTIC DEMAND ALLOCATION FOR DURAL WATER SYESTEMS
Preprocessor for PipeZ000 Pural Water Systems Analysis
copyright June 12335

by Don J. TWood

The Current Data File Is C:3WPROGRA~INPIPEZO0OONHELPST~1MWREWS1l.DTE
COEFFICIENTS OF DEMAND DIVERSITY CURVE:

A = 4
E = 0.3
C= 7
AVERAGE DOMESTIC DEMAND REQUIREMENT (gpm) = 1

wEwx® SUMMARY OF BEPANCH LINE DOMESTIC FLOW REQUIREMENTE =****=

PIPE NODE NODE No. Connections Pecquired
HO. £l £2 Served Domestic Flow
5 5 13 30 37.9
& & 7 26 35.1
7 7 B 23 33
b 5 10 Z0 30.8
10 10 11 =] z21.7
11 11 1Z 4 1e. 2
12 11 13 2 12.2
13 10 14 a8 Z0_7
14 14 15 5 1&8.5
15 10 16 1 11.3
L7 5 17 S5£ s51.4
18 17 18 Eo E0.2
19 18 19 48 49 1
20 15 Z0 4 16.2
2l 12 z1 40 44 2
EE < £E 4 16. 2
23 22 23 3 14.8
Zd 3 Z4d 10 ZZ_6B
25 24 25 =] Z20.7
26 25 26 7 196
£7 £6 £7 4 16. 2
28 26 28 1 11.3
29 z2 29 1 11._3
S4 =] 42 20 20.8
25 2 22 4 1.2
36 3£ 33 3 14.8
39 av 9 Z0 0.8
43 - ¥ 37 20 30_8

A THydraulic Analysis. J MR RIS RATESH7R, A HI i ) 45 3 g
(R4 .
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I ITWNIOLATION DESCRIPTION (L LB E L)

Wood Bural Water Swstem

This iz a swall sawple system to demonstrate rursml
water analvsis.
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FPIFELTINE

FRESUTLTS

STATUS CODE: ¥ -CLOSED PIPE

PIFPE MODE WUMBERS

M iME #1 Hz

1 1 2

2 2 3

3 3 4

4 4 g

5 5 G

o] G 7

7 7 a

S-LX =] =]

=] =] 10

10 10 11

11 11 1z

1z 11 13

13 10 14

14 14 15

15 10 16

16 =1 TANE- A

17 5 17

14 17 1G

15 15 19

=0 19 20

21 19 21

2z 4 22

23 22 23

zd K] 24

zs 4 o]

26 25 26

27 26 27

za zZ6 za

23 2 29

30 S0 1

21 21 PUMP-1

g FGI-00 il

K] a1 POMP-Z2

34 =] PUME-3

3s ] iz

1] a3z 33

I-31 PUMP-1 an

FPUHMPRLOQSIS ELEHMNENT

INLET
MAME FLOWRATE EEAD
[opm) 1ft)
PURP-1 54,56 12.72
FUNP-2 54 _EB 19.72
PUNP—3 15,28 119.z24

CW —CHECE VALVE

FLOWRATE

45,
il.
20.
13,
24.
zz.
12.

50
5a

1n
49
1o
14

=i

19
1
11

E1

54
45
10
14
54

29
70O
20
26
71
G0
3o

.52
L4
20
54.
.20
.30
20
=K
20,
B
27,
.20
.30
.30
109.
.E8
3.
.58
.28
20
.81
.58

11

&5

63

17

17

RESUTLTSEA

HELD

CHANGE

(£t]

HELD
Loz
(£l

209
14

4z
a7
5i
13

.20
i
46 .
20
0B
.81
.

.01
11.
11.
.79
i0.
.11
i0.
6.
33,
5.
27,
42
id.
15.
.98
.27
.01
2T
.20
0.
26.

L2

1B

133
24

i1l

BiS
o5
71
aT
9z
03
03
T4

1=}
os

EFFIC-
ENCY

(%]

u]
.00
.on
uii]
.ao
u]
.ao

.oao
.00
0o
.00
.0o
.0
0o
.00
.00
0o
.0o
oo
0o
0o
Z6.94
oo
0o
.00

0o
.0o
.00

LINE
VELLD.
(fc/s)

= B3 D3 e R3O B

MR EAF ARHRR PR RRBBE R R 2R BRR

.79
.7
.11
.87
43
.26
.23

0B
2%
.05
97
.5E
.21
W28

LA2
.52
.49
.18
.05
26
. B5
.51
00
i =1=]
.81
.96
60
.15
.15
.E7
24
.57
1=
63
.51
.57

HL/
1000
[l P 4

g.78
£.40
.03
3.213
z.013
1.61
1.48

E.EB3
2.79
8.71
7.97
Z.86
o.7a
3.48

.13
.20
.12
.85
.79
.56
.79
.91
3B
B
.27
.93
.06
2.97
.45
.01
-k

24.91
721.58

m-lm mdb im0 R

(]
=
oo
B a

54.91

UIEFUL INCREMTL TOTAL

POKER
(Hp)

COST
(%

CoOST



END N oDE EESULTS

NODE NODE EXTERMAL HYIPRATULIC NODE FRESSURE NODE
NANE TITLE DEMAMD GRLDE ELEVATICN HEAD PRESSURE
[erprm) [(ft] () (ft) (nai)
1 ao Tag.9d 400,00 328.53 L4z, 54
2 .ao 633 .00 430.00 263,00 113,97
3 uln] 558.58 460,00 128. 58 85.05
4 4. 00 B3T.11 4d0.00 157.11 6. 05
5 oo 619.499 500.00 119.29 51.99
G 4. 00 GO .24 430.00 119.24 51,67
7 ao 600,72 470.00 130, 7E 56,64
= [u[n] EQl .35 a470. 00 122 .85 E3.23
=] uln] 7aT.E21 170,00 aE7.E21 124,44
10 .aa TLT.9E 3Z0.00 07,52 20, 10
i1 .oo 713.15 550.00 1e5.15 70,70
12 4. 00 GG6G.30 S60.00 106,58 46,36
13 &.00 670.39 260.00 110.889 43,05
14 .0o 60,354 540.00 120.84 52.38
15 4,00 &04.00 550.00 54.00 23 .40
14 1.00 T3, 49 4490. 00 219,49 95.11
17 0o e05.33 460,00 14&.33 64.248
14 1.00 597.09 4310.00 1g7.02 7i.11
13 0o S5E7. 350 4Z0.00 1a7.30 Ti.30
20 0o 556,682 4z20.00 lig. 62 59,20
21 5.00 5G4. 19 430.00 154. 15 oo.52
ZE .0o gla. 43 430,00 1Z26.43 54.78
23 .00 580,39 470,00 110.39 47 &3
24 oo 614,87 460,003 164.87 71.45
25 0o 5o5.00 450.00 145.00 61.832
4] 00 S6T.05 440.00 1Z7.08 55.07
a7 1.00 525.05 440,00 g5.05 Jb.G38
zd 5.00 53ia.05 4:20.00 116.05 50.28
Z9 .00 67v.26 430.00 247.26 1a7.15
30 .0o 759.85 400.00 359,85 155.94
31 oo 419.99 400. 00 i9.489 B.6E
32 00 &37.50 450.00 177.20 77.09
33 00 G01.546 4:0.00 131.66 7O.30
FGN-AL - d:i0.00 400.00 20.00 g.67
PUNFP-1 .00 319,72 400,00 19.72 d.54
PUHP-Z .0o 7el. 13 400.00 360,13 156.048
PUHP-3 .0o Tel.82 470.00 290,82 126.02

X} 4 TR S 0 T W A A 3 P KU B 75 SR R R R A B 7 VR SR AR A T

(1) EE23rhiii# (14.8 g.p.m.) I TXE Lk LRSI HIKGERT), JEX N T4
HAE .

(2) EBEAMFRRE (20.2g.p.m.) AR T _LRVIAN A5 H K EE:16.2 g.p.mn L R
WET R (12) FrareE e (EE) WE4 g.p.m..

(3) WRi2, 3. ARBMAR T 5 —ABE 20 3E LN FEER, JF HA AU XL gk
1 g p.m [12/NE I AETE /K S SRR T H e OB AR o] [ s P /K S R 43 S 78 2
(A K filtn, 794, RS e CGEE3SFAEEY) 18 T79.5 g.p.m. (82.7 -
73. 2) KA

Iy SR E AN IERE K -4.0g.p.m.

T RIARE R [ YK -4.0g.p.m.

B B SFIA M)A K i K 1R 1/2 1.5g.p.m
9.5 g.p.m.

(4) HABFUKFA LA I R R 146 g.p.m o XARE T e R (37 g.p.m.) FIFET107
AR (BEANERE g.pmy) Femb BTG HIKE107 g.p.m..
b) AANIE T PR E SR ELRE ok Ad A ARG K&



N T FIWRZ VRIS K2, 38 AR GE T FIAE I 13 EAT 1 50 M, BIORE I #3775 s 19
A KA B (0 3 I ACE B B S T P 3 HK S i AR K A B 6 s
VEE, WK EE146 g.p.m., AP ORI 1074 AKIER 19107 g.p.m. (fEFI12/0h i
FRIFKEG.p.mAERD 1139 g.p.m. HE CPERD K. AiE KR A ia 24 0 i
LRI AR T s KRR o P16 M S s PR P 2K e A A S R I H K

[7] 8]
@—é] [B——3]

[1] El [10] 2] 2] 2]

2] [1]

7 a

[1.5] 2] [5.5] 1] 9] 3] 3

1] 2

3] [51 4] 4]

B 6 fAEIEmANEKE- #71b
IRJE, HEATHKYPTPEASM T o A UK T3 734 4 R K s ) A s B A TR s o LA T2«
MR At AR A B, AN R ) (22 e R AR LR, JF BARZ 0y ik 5 pr
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TN ITS?3 S PECIFIETD

FLOWRATE ... vevunrnns = gallons/minute
HEAD (HGL) .......... = feet
FRESSURE ...:::0:0::.: = PpP3ig

PIPELTINE D ATA

STATUS CODE: {¥ -CLOSED PIPE CV —-CHECK WALVE

PIPFE NODE NAMES LENGTH DIAMETER ROUGHNESS HINOR
N AMNE #1 #z (ft) (in) COEFF. LO33 COEFF.
1 N-AL S0.00 §.00 100.0000 .00
2 MP-1 5.00 4.00 100.0000 .0o
3 MP-2 5.00 4.00 100.0000 .00
4 500.00 6.00 100.0000 .00
5 1600.00 6.00 100.0000 .00
6 NE-4 100.00 8.00 100.0000 .00
T 800.00 4.00 50.0000 .00
B 1600.00 4.00 50.0000 .00
9 800.00 4.00 80.0000 .00
10 1600,.00 4,00 60 .0000 .00
11 800.00 4.00 80.0000 .00
1z 1600.00 6.00 100.0000 .00
13 1600.00 6.00 100.0000 .00
14 g800.00 4,00 80.0000 .00
15 800.00 4.00 80.0000 .0o
16 800.00 4.00 80.0000 .00
17 800.00 6.00 100.0000 .00
18 1600.00 6.00 100.0000 .00
19 5300.00 6.00 150.0000 .00
20 5300.00 4.00 150.0000 .0o
21 5300.00 4.00 150.0000 .00
22 5300.00 4.00 150.0000 .00
23 5300.00 4.00 150.0000 .00
24 5300.00 2.50 150.0000 .00
25 5300.00 2.50 150.0000 .00
26 5300.00 3.00 150.0000 .00
27 5300.00 2.50 150.0000 .00
28 5300.00 2.50 150.0000 .00
29 5300.00 2.00 150.0000 .00
30 5300.00 2.00 150.0000 .00
31 5300.00 2.00 150.0000 .00
3 5300.00 2.00 150.0000 .00
33 5300.00 2.00 150.0000 .00
34 MP-3 >.00 3.00 150.0000 .00
35-ZX 10.00 3.00 150.0000 .00
36 5300.00 4.00 150.0000 .00
37 S300.00 4.00 150.0000 .00
38 5300.00 3.00 150.0000 .00
33 5300.00 2.50 150.0000 .00
40 5300.00 2.50 150.0000 .00
41 5300.00 2.50 150.0000 .00
42 5300.00 3.00 150.0000 .00
43 5300.00 2.50 150.0000 .00

44 S5300.00 3.00 150.0000 .00



45
46
-2
%-3
X-34

FPUMNPLOSS

MP-1
MP-2
HP-3

ELENENT

THERE IS5 A DEVICE AT NODE

HEAD
(fr)

FLOWRATE
(gpm)

5300.00
2300,00
5.00
5.00
5.00

3.00
2 .20
4.00
4.00
3.00

150.0000 .00
150.0000 .00
100.0000 .00
100.0000 .00
150.0000 .00

D ATA
PUMP-1 DESCRIBED EY THE FOLLOWING DATA: (ID=

EFFICIENCY
(%)

210.00
160.00
60.00

.00
200.00
300.00

THERE IS A DEVICE AT NODE

HEAD
(fT)

FLOWRATE
(gpm)

75.00
75.00
75.00

(Default)
(Default)
(Default)
PUMP-2 DESCRIBED BY THE FOLLOWING DATL: (ID=

EFFICIENCY
(%)

260.00
170.00
60.00

.00
300.00
400.00

THERE IS5 A DEVICE AT NODE

HEAD
(fr)

FLOWRATE
(gpm)

75.00
75.00
75.00

(Default])
(Default)
(Default)
PUMP-3 DESCRIBED BEY THE FOLLOWING DATA: (ID=

EFFICIENCY
(%)

75.00 (Default)
75.00 (Default)
75.00 (Default)

1)

2)

3



ENTD NoOoDE DATA

HODE MODE EXTERMAL JUNCTICHN EXTERMNAL
HNAME TITLE DEMAND ELEVATION GRADE
(gpm) (ft) (£t)
1 .00 610.00
4 .00 550.00
3 .00 250.00
4 .00 570,00
] .00 590.00
B .aa 590.00
7 .00 600,00
g .00 580,00
= .00 600.00
10 15.00 590.00
11 00 580.00
iz .00 590,00
13 .00 590.00
14 1.00 580.00
15 3.00 600.00
16 .00 590,00
17 1.00 580.00
18 Z2.00 570.00
19 3.00 560.00
20 5.00 530,00
21 3.00 530.00
22 1.00 560,00
a3 .00 550.00
24 3.00 560.00
25 2.00 590,00
Zh 1.00 570.00
27 3.00 580,00
28 .00 5590.00
29 .00 630.00
30 §.00 650.00
31 Z.00 670.00
32 1.00 650.00
33 4.00 630.00
34 4.00 680.00
35 1.00 650.00
36 Z.00 660.00
37 .00 570.00
FGN-ALA ——— 550.00 570.00
PUNP-1 .00 550.00
PUMP-2 .00 550.00
PUNP-3 .00 580.00
TAMNE-L ——— 610.00 720.00

a) 1/l RURAL Analysis
T SR BIRHBIK,  FATIA A K i 2 R 2ol JEREAT 4007, i HLC b sy — 255
FERFRMPORE Mo IE QAT AT HA, Pk DA B e WAL, IXRE M e 4 S A R A



AR E R KR B BESR N 1 DA IR S8 . S atl, ARSI KRR N i oy Fe 2 S e i i 4 b
35, 44, 4546 EIE HIZKIERE, Jfwldia e h2R1IM9. K6%Wor T HIRURAL Analysisfrikss
P85 R, IF HAESE T A X # D d% 1 CRBSHR € M) 58t
&6 EEMEFHKREFRK - # 2
DOMESTIC DEMAND ALLOCATION FOR RURAL WATER SYSTEMS

Preprocessor for PipeZ000 Pural Water Systems Analysis

copyright June 13393
by Don J. Wood

The Current Data File Is C:\PROGRA~1\PIPEZOOON\HELPET~1WCOMEINED.DTZ
COEFFICIENTS OF DEMAND DIVERSITY CURVE:

A= 4
B = 0.3
cs= 7

AVERPAGE DOMESTIC DEMAND REQUIREMENT {(gpm) = 1



wwwws SUMMARY OF BRANCH LINE DOMESTIC FLOW REQUIREMENTS ****=*

PIPE HNOLDE HODE Ho. Connections Begquired
HO. g1 g2 Served Domestic Flow
2 prd 40 o 7
13 11 5 76 646
20 E 14 37 4z2.4
2l 14 15 36 41.82
2z 15 16 z9 37.2
£3 1& 17 pag 345
24 17 18 Z1l 31.6
25 13 13 1z 24 .4
26 19 Z0 = 18.5
g7 0 z1 3 14.8
2g 19 22 Z 13.2
£9 1 23 L 17.4
30 17 z4 3 l4.8
31 1& Zk5 z 13.&
32 le Z6 Z 1z.2
33 15 27 3 14 .8
24 E 45 3z 39.2
36 £8 z39 3z 39.E
37 z9 20 23 33
3a 30 31 17 Z8.5
39 31 32 2 Z1.7
40 32 33 & 183.5
41 31 24 4 1e. &
47 Z9 35 7 196
43 35 36 4 le. 2
44 17 37 o 7
42 45 3 o ~7
43 41 z8 3z 392

Nt rHydraulic Analysis, HOMRSTRUIEL0P7R, BARKKLER M CGRD
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PIPELINE RESULTS

STATUS CCDE: XX -CLOSED PIPE O —CHECE VALVE

FIPE NODE NUMEERS FLOWRATE BEELD NINOE  LINE HL/
MLME #1 #2 LOSsS  LosSs  VELO. 1000
(ot (fr] (£t (fris) (ftift)
1 FGH-AL z 209.97 08 .00 1.34 1.65
z z PUMP-1 209.97 24 .00 5.36  48.24
3 & FUNFP -2 7.o0 oo 0o 15 o9
4 ] 3 104 .73 1.435 oo 1.132 1.85
=] 3 1 o7 .06 =23 oo 83 61
] 1 TAME—A —-127.0Z 07 ano Pk g3
T 3 ] 28 .07 1.40 ano A 1.76
] i) T 10.57 1.00 ano q4& aG
=] 7 1 —-z8.9z2 1.40 ao T4 go
i0 7 ] 29.9% A ao L 0G 1.3z
11 a = 10.99 25 aag .28 21
1z =] 1 -126.11 4,17 ao 1.43 2. 60
12 =] i0 104 .60 2.895 ano 1.19 1.54
11 10 11 J0.10 7.EE an i.79 9.E&
it 11 iz —E2 .29 &, 44 .aa 1.632 g2.0E
1e 1z 1z =72 .29 2,233 .aa 1.87 i0.41
17 1z 1 2.26 .oa ano .0z .da
12 3 13 Qg 74 2.45 (]} 1.07 1.E2
i3 11 5 114 .66 E. 445 (]} 1.z20 1.03
20 5 14 0.4z 15.25 .oa i.80 Z.01
z1 14 15 68 .75 15.28 .00 1.76 2.88
2z 15 16 58.23 11.22 .00 1.49 2.12
z3 16 17 52 .50 9.26 .00 1.34 1.75
z4 17 18 21.36 17.28 .00 1.40 3.26
z5 15 19 1z.18 g.11 .oa .80 1.15
z6 19 z0 26,60 10.57 .00 1.z1 z.01
z7 z0 z1 17.33 12.36 .00 1.17 z.33
&0 12 ZE 14.z26 S.17 .00 93 1.3%
29 ia 23 17 .44 a5.19 a0 1.78 c. 6%
a0 17 24 17 .83 SE_A4 oo 1i.82 £.91
31 16 z5 15.256 27.46 .00 1.58 5.15
32 16 z6 14.26 24,22 .00 1.48 4,57
33 15 27 17.33 36.54 .00 1.8z .91
54 5 PUMP-3 £1.23 .05 .00 .78 9. 43

Ja—XX fa Zd
J6 A=) =9 §1.23 12.31 a0 1.56 g
a7 29 a0 46 .32 7.49 0o 1.z20 1.41
38 30 31 34,33 17.12 .00 1.56 3,23
39 31 3z 26.70 26.11 .00 1.74 4,93
40 32 33 2z .60 19.17 .00 1.48 3. 62
41 3l 34 14.94 5.91 .00 .05 1. 63
43 z9 35 27 .94 11.89 o0 1.z7 2,21
43 i3 34 Z3.406 Z20.35 .00 1.53 3,53
g 17 37 31.26 14.39 a0 1.42 2.72
45 37 19 24 26 a._oo _Oo 1.10 1.70
46 36 34 5.26 1.z29 .00 .34 .24
g-1 PUMP-1 3 209,97 .24 .00  5.36  48.z4
%13 FUMP-Z 3 -7.00 .00 .00 .18 .03

E-34 FUMP-3 24d 8l.23 .05 .ao 2.758 .43



ENTD NolDE RESUTLTES

NODE NODE EXTEFNAL HYDRAULIC NODE FRESSURE NODE
HNANE TITLE DEMAND GRADE ELEWVATICIT HEALLD FREGIURE
[orpm) (£x] r£t) (£) {p=di)

1 oo 718,893 el10.00 109.93 47 .64

Z oo 565.9:2 550.00 19.5: .63

3 oo Tal.3g9 550.00 172.39 74,70

4 oo 720.91 570.00 150.91 65.40

5 aa 695,71 530.00 109.71 47.54

[ oo T19.51 530.00 129.51 56.12

7 oo T1lB.45 600, 00 115.45 51.33

=1 oo Tla.01l 530.00 lig.0L 58.94

2 oo T13.77 600. 00 115,77 50.17

10 15.00 T1li .0z 530,00 1zz.682 53.z22

11 ao TO05.17 S530.00 125.17 S54.24

iz oo 7i1.61 590,00 1z1.61 52.70

13 u]n] 710,04 Eao. oo 120.04 Ee.31

14 1.00 653 .75 530.00 103.75 44.96

15 3.00 66E. 45 &00. 00 65.45 29.87

16 .aa 657.246 530.00 67,26 £9.15

17 1.00 4G .00 530.00 ad. o0 29.47

15 2.00 630.7:2 570.00 60,72 26.31

19 3.00 623.61 S5e0.00 64,61 28.00

za 5.00 613.94 530.00 33.94 36.37

&l 3.00 601.55 230.00 T1.5G J1l.02

4 1.00 old.44 260,00 S0.94 Z24.406

23 a0 595.53 S550.00 15.53 19.73

24 3.00 611.36 E&0. 00 E1.36 22.28

25 2.00 [=pe4= = {N] Lao. oo 39.80 17.25

i 1.00 633 .04 570.00 63 .04 27.352

27 3.00 63l.54 530.00 41.54 15.13

=] .00 TVl 590.00 132.17 31.97

9 .00 Too.56 pa0.o0 136.86 59.31

30 B.00O TE9.37 g50.00 109.37 47.389

31 .00 T2 L 25 e70.00 V225 31.31

32 1.00 T16.13 g50.00 B6.13 Z5.66

33 1.00 630.34G 630.00 60.30G 29.02

I 1.00 TIid.34 650.00 S53.34 23.11

a5 i1.00 755.17 G50.00 105.17 45.57

a6 2.00 Tad.62 660,00 71.62 12,34

27 0o 623 .61 E70.00 2 .61 2a7.5¢
FCM-LL -—— E70.00 550.00 z0.00 2.867
PUME-1 oo M- X SE0.00 172 .63 74 51
PUME-Z oo Er9 . 9z EEO .00 19 .92 a8. 61
PUMP-3 .o TV .22 590,00 139 .22 41.99
THINE-A S T20.00 10.00 110.00 47.87
PTHF-1 .o 569.65 550.00 19.65 5.53
PUMF-2 .00 Ti2 .39 350.00 172.39 74,70

PUME-3 .00 699 .66 590.00 109.66 47 .52



S TMMNART aF INFLOWS3 LN D oUTFLOQTWS

[+ INFLOWS IWNTO THE 3¥YSTEM FROM SUOPPLY NODES
(-1 OUTFLOWS FROM THE JIY3ITEN INTO JIUPPLY MNODED

NODE FLOWRATE NODE
NAME { opm) TITLE
FGH- AL 209,97
TANK-1 127.02
MNET SY¥SITEM INFLOW = 336.92
MNET SY¥STEM OUTFLOW = oo
MET SYSTEM DEMAND = £5.00

SOt T LUR A
1 AT R4 7134 g.p.m RN, AEIAR T SO A PR g R . IR T RS S
TLUR &I

YRR RALT 64N K% -76 g.p.m.
SCHAB S () ] 5 K -50 g.p.m.
FAARIE 54305 K 51172 - 8 g.p.m.
134 g.p.m
2) E19MME N114.7 g.p.m. FETLLFHEE:
TOAERKT R HKZFEEIIZD -64.7
IR0 ] e F K 7 oK -50.0 g.p.m.
114.7 g.p.m

3) IATEASHE 144 AR 36.5 g.p.m. o XF/RDIEE 25/ KA1 H24.5 g.p.m. AR
K GETNA2MERMAD LRSS L 1 [ e K12 g.p.m.. FETWIRIIEIE, F
36.5 g.p.m. L K F SRAE AR IAT A H AT A0l 17k, T8 R OREE TR K2
FEPE 2R 8B 1AV KR TR .

b) AMHALS T

e g i b, Jd I e AR S T K A s 1) P K S5 SR 1 R . 2588 TAEH
G R . U T, %07 R 2R D HTTRURAL Analysisfs i 5
KHIK 2 245 7 AR TR K B 2R BINEE SR .



13] {32.5] 345
9.5 B {2 (4] {6]
70.5——132) [79] @ [
B z [70]
11.5 19 10.5 [2}/2\'?‘ 3]

[6] 8 G
B 11 fRHRIEREHKHEKE- flT2b

B 12 EHMNREE - FF2b
Locate Remote Sprinkler[ZZfEBi/K % 25 L]

%5 NIET HPipe2008 @ KYPipe HH /P HEAR T an{aitiTLocate Remote Area Analysis[WGFEX.

BRERLIMT] o X FGoFlowH] /™, B GoFlow 4 AL
K Tis47 5007, Riili SystemData | Simulation Specs, #RJG7ESprinkler 1 and Sprinkler 2[5

KR E TR B2 2L T B E AR MIACR B . 7 2% ARemote Region [FEiX] (1



Bl o AEBAT T, BRI ARG WU E ST %ISR ] LU ] Group Aok 58
1o

Pipe Schedule [|Standard :]

Sprinkler Data
Default Sprinkler K [5.6

Minimum Regquired Density IEH

Maximum Area Per Sprinkler [100
Remote Region
[ ESFF Remote Region Area [1500

Width to Height Ratio [1.2
Max Distance Between Branches [10

Max Distance Between Sprinklers |10]

Pipe Schedule [EHI#AE] - M THFIZ T HPipe Type KA ERLIHI G RS . &
A AR MRS R i — S I A o VR RSN A, R EE PR A0S A RIS R
EHELEMN . BHPipe Type [EWEE].

Sprinkler Data [Mi/K % %40k |

Default Sprinkler K [BRIAMIAKBBRE K]« FEWUKREREK.

Minimum Required Density [B/MREZEERK] :  WUKRK&RERZELER GRS H]
IR0 AY 7 e REGH S G AHIHA) < Al TRequired Capacity 7047

Maximum Area Per Sprinkler [BABIKEENRKER] . BIWOKES

(10 Jpe R G TR o W /K WA 6 1) 75 L 0 A2 12 TR i — /N N 0 (1) TR AL

Remote Region[{k Bt [X]

VA S 5 T M X 7K PR RE I A5 S o IX A AN K 2 i AN T N L B 1

Width to Height Ratio [FERIEGER] « I FH R & Mozt X (1 56 PR o T i v

X 1. 235=15008 % #5=35. 4, $=42. 4.

ESFR — Wi /2) % T i%% 20, H4Remote RegionS ¥4 Hk LU R e 1147, flIESFR (1)

JEdl, RN L e X 12 G WK AN %4 x 3HRIATE . ERIEE AR
Remote Region

[v ESFF Design Pressure |5EI

Max Distance Between Branches |1 0

Max Distance Between Sprinklers |9_5
5% 7K T Fr 24211 -



System Total Flow Requirements |D

Pump Cutoff Factor |1 A4

Pump 1.5 Qr Factor |D.85

Outside Hose is at Main Supply W
Outside Hose Demand {100

Inside Hose at Mode |J-7 -

System Total Flow Requirements [RAEREFT K] : X2 A0k GERBITETRD %
N, FRIEHE B BRI EASKK TR A

Pump Cutoff Factor [ZREJRIRARE] :  ABEHI X R BRIMERZL 9 kIR
W L s 7 o

Pump 1.5 Qr Factor [FR1SEHUEMBRE] & X T 15M5F0C Wm B IS W EiE K )
X% FRHL

Outside Hose is at Main Supply [#MBKEMFEFL L] AikOutside Hose 1 iZEHE
AN BT K B b xR Ak, T —ANEHEEK % Outside Hose sz S5 5
Outside Hose Demand [MEUKERKE] :  WRAMEKEE T B, FAgpmifi R
(1) 1 2K A5 1 K 5 SR A

Inside Hose at Node [FI/KERZENT /R ] :  FZNIKEFIER T SO E .

R TN (B S ST S E KA K R R . IR R AT DL nAE I K
RENMTEAT S b

KYPipel /' 1] LL3kESummary and Supply Plot [HEMALKE] . AdigtAAnalyze |
Summary/Supply[7 T [# 2 /ALK ENE .

T A Sprinkler Report [WiK &4k ] , siididE ASystem Data | Reports [ 54t £ 4 |4
H1IE A %Sprinkler Report. 7EReport [ 757] T H4% R AT LAGIE H0 bRk 15

Water Quality Calibration[7K 2 #]

i3k N Other Data | Quality Calibration % 1o X 1 202852 ST 7K T 1K) 22 G ) A FH A HEA
Yoo AR EdE, B E T PR A Groupfi AN N EaE HE 2 ERA. A
Bulk and Wall Reaction Rates [ FFl1 5 iz WY R4 B S 44 .



Map | Map Saitingsl System Data Other Data |Setup!Dafauits] Rapnrt]

Control Swilchesl Cnnslraintsl Calibratian | Quality Quality Calibration |Maters] Library Elem
Observed Data

Time Mode Mame Concentration ﬂ

20 J-14 1.564

24 H4 0.14 Aftribute used for "Pipe Type"
2 J-14 0.07 |Ca|ibration Group _:_l
36 J-14 0.08

16 J-5 0.09

Bounds on Bulk Reaction Rate _ Bounds on Wall Reaction Rate

Pipe Group Upper Lower i‘ Pipe Group Upper Lower il
0 -0.01 -1.0 0 -0.01 -1

1 -0.01 -1.0 1 -0.01 -1

= =
SRIG TFHRIEAT 20T . A i Water Quality Calibration [ZK B HE]HR 75« R 15 4 260 #5Bulk and Wall

Reactionf¥J 71 Ak, W FT7R. KEEHAE AN T RGP WA A A0 X 281,
AbATTHT LA I Group [AIRE =K N LA o

Optimal values for the Decision wvariables :

For Group$ O

Bulk reaction rate = -=0.728 [ -0.01 <« = =1 1
Wall reaction rate = -=0,791 [ -0.01 « > -1

For Group# 1
Bulk reaction rate = =0,446 [ =0.01 « » =1 ]
Wall reaction rate = -0,945 [ =0.01 <« » -1 1

Temperature Dependent Liquid Analysis[¥& /435 B4
434]

Al ANHC: (File| New), MFile Specification[SCPFUE ] LT FFIT, A&~ EHT
N Temperature [ 5 1T, 22/ E R MR I, IXFHEE B AR 0 1T R R R T .



New File Specification

System Type/Units [KYPipe- GPM =] Check the features to be used for this
Specific Grawvity |1 & Caonstraints
& Calibration
Equation IHazen Williams j & ‘Water Quality An

M Facilities Managment

: - : (Manufacturer. Model. Install Date. Address)
KinEmENE YisEasity |1

M Limited Output & Temperature

Comments

XF—ANEAEIE RS, QA 2RRNEEE I - B . v BLgs P £ds Dt — AN ARl 44
FR, {HiE—EEAESystem Data | Other% I R [¥Node Temperature [T il fE 1 EHE H HEAT 45 5E
M FE PR, WUser Data.



IUAEE R s O Ry R . BHAT T, sTifiAnalyze | Other Analysis, #RJEik
PtTemperature Dependant Analysis [ZMATiREEE]. EEEHLE, ffifMap Labels [EEFR
B ]I/ B AN

Required Capacity[fT i A =]

ZHelp [TBh] MIAINAPipe2008 : KYPipef /" YHA T Wi it frRequired Capacitysiit. %I
FGoFlowf ', W. GoFlowfii NI,

I HTE ST T AR R G — AR B A A /N 5 A, ARG AEdR i R 75 SR A B
fith iz Aot REHAT 04T .

BLE4T0HMT, i HE A System Data | Simulation Specs,  #£Sprinkler 1 and Sprinkler 2 [/
A AR 7K B £ 20421 B EAH Q1 7K 4

I+ Sprinkler 1 and Sprinkler 21115 &, T AT H A F[f]Locate Remote Sprinkler Area.
KYPipe FJ /iR W] LL3K{SSummary and Supply Plot. fifiiAanalyze | Summary/Supply

Plot.

T kSprinkler Report, stk ASystem Data | Reports® 1, #%#% Sprinkler Report.
] LAfEReport Il Y bR 15 .



Calculate Branch Diameters[i1 8.3 & B 2]
2B AL VTP 1 P R AR R LK B SR A 0L 5 500 B 00, B BCHOH
KRB RN IR, TR, DRI, DAIER (ERAR) Bk AR,

(® =zzen o LorEuripcn, | 2ok 220k

Fartt 120 aoripimn =X - I Il
MFack Faclor = I:g
PR | TR Y
L II 4]

=

Fipe Scaec ke I-sjn i ﬂ

bir o am Diiaraeter | 1) = |1 L

5w, :| Vb ool | k= |

WHEEIRZ )G, WTUERS EEBER. BT, SRt A8 22N
MTRGHHE B HI1% “Yes [Z]” e U FEA I & TE Hid

#6E:  Sets and Group Mode[£E& AR
EH—NEE
WE—NEE
HER
7£:Pipe2008 CD £ % Groups LA .
Pipe2008 4 it 1" —16 & 2L D AT SRR FH A AT pidl . X2 Th gl n] DLLE AR R R 58
AT A
IXSCERAE () 7045 -
EREEAR/NT-696] JF H &K T-100 gpm (146 1HE .
W BITAT T AR R n20 96
fta R AR K?
MR TR AR A, 45 R R GERIED 11— R,
HaREE?
£E5 1 7EGroup Mode I JITIE 171 i 5 B IR AR A 44k
BHEE-NEE?
Set selection (on-screen)[&E&%FE (FE L) ]
7EGroup Mode (A5 i b e 2 Nl B T L4 I Groupd&ll) R, Bk e o bR Slbs Aot sl Ay
ST, AT LOREAE BORTY s NS B sl G r b B 4t o
Set selection (box)[EAEFE (FE) ]
7 Group Mode I, FIJfli%f5 B % 11 (set selection) H (K2 % uk J& M0 vl i 645 B ok 5 ol
TSTEPOR=E NP7



Set Selection

IDiameter v

Walue(s) B

1B

New Set |
Add To Set |
Select from Set |

Remave from Set |

Bl EREHTA 1290 Fl R )55 4% 2 150psi IPVCHE B .

1)  ik$ediameter[ HAR I\ F R 25F15E ), W ik BE1296), I B liliNew Set [#i
],

2) N kFmaterial [#1E] , EFEPVC, I H AidiSelect from Set [ 4 ik FE]

3) ikffrating [JE N5 ] 150, R fiiliSelect from Setf| N4 HIEF]. .

T RIS, SR A T o] ARG R s B Y. 7012513 )5 [ fuser dataliiss 22 1k«

Result A Tank Yolurme  Constraint Grow
Elevation Tank Diameter Initial Conc
Junc Demand  Tank Inflow llast maintainec

Junc Dm Type Sprink Const Manufacturer

Res Grade Pump Power  Model

Tank Init Level Pump Speed  linstall Date .
Tank Min Fmp Efficiency Address Mode Type
Tank Max Req etting Limited Output Node Name
RIS AL T R LSRR S I B e, %81 ST Huser datalii g A4k



Hesult A

Length Fittings
Diameter Rating
Roughness wave speed
MinorLoss Calibration Grou
Material Bulk Rate

Install Year Vall Rate

# of Meters Limited Cutput

G Box (41I%HE)

I ARVER P —AME (B R RS ST FlbR D , IXFEEHEN T Group Mode, Jf HAEi%
HEE K I 5 ASORE B A — AR Ao T AR P 462 A PG 8 0k 1) 42 45 mh 2 Jon sl A G )
BT o

REHRBES?

# Group Mode , 7EEdit Pipe (or Node) Setf [ n LAl b g 48 5 16 5 s sl 4 45 .

Edit Pipe Set

—Pipe Status
" Open (& Closed

lterm to Edit

IDiameter v

Operation

INEW “alue -

Yalue I

Proceed |

A RE A =AY,

1) K EEESITITEORH .

2) CRPTEN RSN e AR (IR SR EOREZEAT) o Mitem to edit 4751
Kbk FRes.

3) AL BURA A TR R S R B B R :



a) New value[H%1H]

b) Add / Subtract a designated value[£# i/ /b ¥ & 18]

c) Multiply / Divide a designated value[3f& LA/ LL—/M & 1]

d) fRZExclusive Value (IXFE 40K FTIESUE 0 BLgs Ik 4R &, IF FBAE S LA AT A [RE 1)
TEAHE R 0).

X T, %SRS T 0] LG T I DL T LA T AR AL i8R ) User
datalil &4k

Elevation Tank Diameter Initial Conc intr to junc to sprinkler
Junc Demand Tank Inflow  llast maintaine to junction to regulator
Junc Dm Type Sprink Const  Manufacturer  to tank to inline meter
Res Grade Pump Power  Model to reservair to meter con
Tank Init Level Pump Speed  linstall Date to pump to loss elemen
Tank Min Pmp Efficiency Address to check valve to pres supply
Tank Max Reqg Setting  Limited Output to hydrant to intermediate
Tank Yaolume Canstraint Gro junc to intr to valve to device 1

to device 2

to blowoftfrack
to active valve
to vacuum bre:

XA S, AR P R T LA BT R . 251K T ) User Datalil e iz .

Length

Diameter

Roughness Hating
MinorLoss wave speed
Material Calibration Gro

Install Year Bulk Rate
# of Meters Wall Rate
Fittings Limited Output

BRER FH set R BEAT L FR1%: B/ Ui B«

Selected Labels Only (Map Setting / Labels Tab) [{X BRFrkizeg (BRHE/FF%) 14
ZIBHE R BOSIRAS I, AR R %8 (Group Mode)

Selected Results [fArit4s R ]

7EGroup Mode I, Node (Pipe) Graph and Results Table [ 7/ G EIM& R L] B
Fa T (07T A B (S R R I 2 1040 i 2k, 45 K 211 5051).

Group Operations[£H #:4E]

11:Pipe2008 CDH 1 % Groups i i .

PIPE20083& {1t T — L Ry RE T LA £ & CEP Bl nidle) » JF Hol DU R £k B X s 4
FIIBRAE, SR AT OC I B RS A RS . XSRS S /EGroup Mode T 58 i
T LT A R AR U R LA



1. BN EEAE8YE B DL T B B
2. BoR69ESI (K HAE1970%1980 [ (I i EPVCE .
3. BonHs /1730540 psi ) (BT A A

75 J.Sets and Groups.

=z, Ny M
L& user data [ E XEHE]
IR I Pipe User Box[# B Hl /7 J& T #E]
Node User Box[ i &1 F' Js PEAE]
What is User Data? [filhUser Data]
Defining User Data and Pipe Type List [ & XUser DatafPipe Type%|3& ]
Inputting User Data. [ AUser Data]
Adding User Data Iltems [ jiiUser Data Items ]
Using User Data to Maintain Records [f#fUser Dataff#ric3% ]
Labeling User Attributes [#3iFUser Attributes]
Group Selections by User Attributes [FIFUser Attributesi3fT413% ]
4 R user data?
User Datad@fit | g v fE 15 i FE Bo B Id K 1) 7775 . User Datasg 0B £ s, i 1
BN AHIERPATK T . —Hog L5Emk, 1l LA user datak G S5k, Andsll, EHedl,
P A s Ak s DL S Pipe2008 3 e Dhfg . A JLANE L T4 € 7 B I BRI User Datalii .
Bulk Rate [ A WA 1 —/KJBUor AT rid /K BUE T S 4
Wall Rate [#ififepvsi#] — FlEp—Ff.
Limited Output [ FR4N ] — SMEEAE R — P RS,  FORER i 4 SRR SCA 1R 45 BOR
e T E AR E N 1R e 45 i . .Selected Output.
Wave Speed [ | — i A AL IEH - A Surgelbi M (£ Surge - Pipe
Data) .
Calibration Group [ ®#E4L ] — $8E—41% 18 (0-9) , H7EOptimized Calibration [ 4L FHE ]
KA e BLATRIRE B RECH RS B4 (M. Calibration Data)
Defining User Data and Pipe Type List [ & X User DatafIPipe Type%3#& ] . & T Limited
Outputdh, _E T HIEEA 25045 7] LL{EPipe Type Table #3475 X o i LI REAs HL A J 2 Bt
FUFTRT, ATRAT A RE IR A TR, (lan, iE#Pipe Typeji, £Pipe TypeZidli+ & X Wave
Speed, WA ZEEAE H3h%i A 2pipe typedl£H T, )
Inputting User Data [#i AUser Data] - W FEfFi7x, fidiNode (or Pipe) Informationff
I fUser, #tA]LAEHUser Data.



KY¥YPipe: GPM Eq: HW Table Index # Pipe:17

Pipe Information

{

Lavout

hap IMap Settingsl System Da1a| Other Da1a| Setupﬁ‘DefauItsI Hepurtl Del Wore g Data Chn
ZI Insrt| Less| <tq| Rsht uﬂq

W
Il Q%Q Tank 2 ‘J

Fixed NS S0 v .‘- User Data
;r::t i L’?kvl' #I ’ wave speed 2
P & &S s Qé?,t? ................................................
Clear 8 Ay < » Y
_ SN SRS
G Box ,‘ Calibration Grou
Refresh > Q_:
Table \,@g’. It IBulk Rate
'
: W
A—g , Wall Rate
Z Al “V'—"-‘-
Z Wiin
=P Limited Output |
Z Py
Fan :
: -l
Kl _ 0

A 10867 Y B483

|F' |Fluw

T Nrres =] A €<{Cace 0+ B €<lcaos 1+

AR IR J7 B HEE AT LA User Datafi AU WARIZEGR 2 i CaE XL T, BEx

HEHIAEXERES . Al “wave speed” T AME, Ko dimAgG O, W NEFR.
KR I A 0K
I Pipe2000 [demoreg) CP[democityl] _[o] x|
File Edit Yiew MAnalyze Move Labels Faoilties Management Tools Help
KYPipe: GPM Eq: HW Table Index # Pipe:17
Map |Map Seningsl System Dmal Other Daial Smuprefauhsl Heponl Del | More Data Chng| |
E]l Inst| Less Rslt | User
II Layout
Fixed User Data
Text
Group
C|eal P ria s AR R R AR
SR Calibration Grouj
Refresh
Table Il {Bulk Rate
a,
Q YWWall Rate
, z All
|z win
‘ Z gel Limited Output =]
Z P
Pan
| === ~|
! V. 44400 V- £01 TS0 P el N ... . ia el oo w0 a1 bl

IAZFER, sl sk nl ABE AN AT TEAE S 45 1) S 200 B B B RiE, ks B
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1
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Tune 3
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________ B w ] w el wmlm B EXD
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Frevious Nexd
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7ETools | Pump Selection ~, I/ nJ L IR FFEFI R . 1% T RS0 At H - S N 1Rk
TR SR R A 2, JF FLARBIARRC I h 2k . BARRC I Mk TR Sfr i ih g B rh R

Hiske o
#5102 data talbes [$iEE ]

June PumnITan Resur IPiPES

J " Primary Data & Primary and User

Nodedpipes All | Map| [ Selected ltems Only " User Data " Hidden
Index| Name Nodel Node? | Length Diameter Roughness Minor Loss K Status | Til
1 [FGN-AA  PUMP-1 122 B 120 0 0
2 2|2 3 291 4 120 ] 0
3 3|3 4 1009 4 120 0 0
4 4|4 a 863 4 120 0 0

J5 W,Data Tables - Quickstart Example [ $#s #&-teig A 1741 ]

Data Table[$#fs %]/ i 124%, Z&n] 5 A, 1LY Pipe2008 3 4N, 4iiEFlALb i (see
Excel Import)%idii . — M, AHELER X P70 3 A, AE 2 E0d R A FHER AL T — LB i)
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Pumps Al
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Check Valves
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Yalves

Metered Cons
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Inline Meters

Device 1

Device 2 o
Text Nodes -

Junctions [B£EE A1 — JifiJunction NodesffJ & #k. W.Junction Data.
Index| Name | Elv. Demand 1 Demand 1 Type Demand 2 Demand 2 Type Demand3 Title |Demand 3 Type]

1 N | 109 0 1 0 0 0 20

2 2 100 0 1 0 0 D 0
BZKEL, 2555 — IXUU| P i 7ei% s s b A K B2 R 3. CHIR 2 I
7, gpm, cfsZ545) . % ALk $#%48 I Multiple Demand Types [ ] /K 25211 (. Junction
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PL#zExtended Period Simulation {57 4l skt FH 7K s A T8 1%

R — I ET SRR

J.Pump Data

Index MName Elv. Speed/Power | Efficieny  Type Tite = ID | Off Status| Constraint Group
22 PUMP-1 95 0 0 0 1 -16

|Initial Conc | Initial Age |Limited Output

Speed/Power CEEE/ThE) — X T MEHw5HE (BKRERIMLSEMR , ZSH LR %
S (NIRRT, EWEERED o W THEEE (LS , S EIRN T,
DAL o o TS

Efficiency [%# ] - JITHEIIAR (hp 8 kw) , H4740-100%.

Type [BA] — APUMPEFE, MAOLIEAEIMLNE, MAVEIREIRE, MA2ZIEL
PRI, BASRIRFIE TR .

ID — M RN, &0 i 2 id— ™MD, 7ESbsIh i ANID (3%, 1-250)
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S AR TCAR IR ) U R A o BRARFE B SO A RS (FiNew File
Specifications Screen [FiCAF& & & O] I —ANEIENE) , AHRLimited Output 54 ERIA
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W RUR I FUAR A INbRAE o DRI Rl DARE S VR A B FiNode Typein N 28 AL . i RAVIGX 25,
225 HELALHE TG Node TypesTT s gl £ 4%, F A FRFE 2 & Tteml, [tem25545%, 1A EGrade,
Demand%5%%5, fidiNodestr%s. Reservoirkii A a0

£% VLI Formula One Workbook Designer

File Edit View Inset Fomat Tools

DEHER/ &=l d 8

oA

Index Name | ~X | -~Y Elv. | grade | ~ | ~Type ~Refe
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8 — Sprinkler

9 - Regulator
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14 - Pressure supply
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WAE, fEMap b Yo FaREAE N, B TR B 2 B3 A B AN rh RS AAh, Ho A R A
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PN G4 o

UAE NV AZAE L RAS R as N, TSN T Pipe2008 P2KSCA-HE# FF il . vER, #INAERT LA
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KATERE 5 R A W SRAE L 15 BUE, S APipe20084s 3 17 slAb bR T H A K1)
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K T 2 L T R G B o 1X 25 LR P B Pipe2008 1 B s Ak 2« 4 i Map 2411171 £ Pipe2008
VLT G R A 555

7. mhZ alF kAT Zoom Al &« WHRTCIEFR B RS 1 A B, AR [PPSR KA
T TAE

8. WIHR—VIHA], il LISEI/KE . Kb, ZARVs , B0 BB S G—AN AORE LSOy X o
TCHF o ARG G X LT o R 28

9. WINARGEE, SRRl AR K ER. RAFHTIIP2K S0

Table Setup[F K E]
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istraint Grmitial Condnitial Ageanufacturc Model nstall Dat¢ Address nited Outy

All 1 1 1 1 1 1 1 1

Junction 1 1 1 0 0 0 0 1

Tank 1 0 0 0 0 0 ] 1
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Showing Fire Flow Results [ Z7~7H B 7K FEEIE ]

Hydrant Report [VHBifR & ]

HIRZ R B KRR ZS R T o Forh—Se\G&E W B A0 SR v 50, 1 e DU xof ¥9 7 A A I
P AT AR AT . USE R R ORI D /0TS, Pipe20084:4: i Hydrant
Report [WHBi#e4R45 ] o 7F F 325 b fidiFacilities Management, X5 #¢Hydrant Report, il
WUBER T SRS N R 8 b a5 R0 2o DL A4 T ik . i pe 4 A im0
JH 5 SCEE

fd g I Map Settingsl Systerm Da1a| Other Datal Setup/Defaults Repor |

Frint | Clear | Font | Load |

Swater Hamwe: exdswo. Lyw
Dace: 5712799

1: H-1
[Analyzis] Statie Prs: 57.7 Fireflow: Z210.5 FF Pra: Z0

Z: H-2Z
[Analy=is] Stacic Prs: 59.9 Ficeflow: 445.5 FF Prs: 20

31 H-3
[Ainalysi=] Stacie Pr=: 62.4 Fireflow: 947.2 FF Pr=: 210

G: H-4
[Analwyzi=s] HAtacic Prs: 07.2 Ficeflow: 1248.1 FF Prs: 20

5: H-E
[Analysi=s] Stacic Pr=: 74.1 Fireflow: §EE.9 FF Pr=: 210

6 H-6
[Analysls] Scaclic Pra: 7.8 Filreflow: 716.6 FF Prs: 20

Fireflow Graphs[J4 57 7K $E K]

SRt #T, Pipe20084:4: iiFireflow Graph [4Bi/KAEK ] . ridiFacilities Management
SR 5% Graph Hydrants. SosEIUN R FiR. @EERT DL H AR, WaE2HhA%
K.



Fireflow Graph M=l F

Hydrant Analysis Graph

—&—H-1 18579 @ 20
—+—H-2 664.6 @ 20
—+—H-3 891.8 @ 20
" SR ----m----H-5 2936.9 @20
. "*.._%H ----¢----H-6 571.9@ 20
% '\.\\ ‘-ﬁm__._‘ ----#----H-9 5741 @20
] * ’
\\
:
\‘\
n; O
"
P,
2 = N 2 g
& 8 & &
a |

Graph Type :
& Analysis Data ¢ TestData Save BMP | Cliphoard

Fireflow Labels [YHBGK#EHRES ]
J1—A™ B ~Fire Flow Analysis& R (16 ML o ZJEMap e, mih S ) Labels,
i 7~Node Results A. % T-7i &, fii/TJResults Selector, ‘E it 4EH,

F |Flow | N |Flow j_

WRRR AT SE R, WAL 3 1 2 BB R A i R
q:rw s

Fireflow/Hydrant Report [ 4 Bhi 7K #E/78 B #2325 |

Reportt fuffiFireflow/Hydrant Report, U1 FE . X135 st AV B i B K FEV B, &57F
FAR A RS o 2 R GH HEANAE SR AL QAN F8 2 B 1 14K T Minimum
Pressure for Fire Flows 14 %€ ¥ 15 I, 8 Ja P2 1 s A A



Map I Map Settings] System Datal Other Datal Setup/Defaults Report I

Print | Clear I Font |

Load/Swap I Customize I

tFireFlow/Hydrant Rep i

Fireflow/Hydrant Report:

pressure at

Specified Minimum Pressure (psi)
Minimumnm 3tatic Pressure (psi)

20.00
0.00

Flow-1: Flowrate to maintain the apecified
(hydrant) node
Node-2: Node that has a lower pressure than
apecified value at Flow-1
Flow-2: Flowrate to maintain the specified
pressure at Node-2Z

Hydrant Elevation Demand Static Flow-1 Flow-2 Node-2
Node [dprn] Pressure (o) [gpin)
H-2 612.0 0.0 61.8 519.9
H-1 611.0 0.0 62.9 1419.9 1340.7 J-13
H-4 20,0 0.0 56.7 3636.8
H-3 610.0 0.0 63.1 702.3 6E7.2 J=-5
H-5 A10.0 0.0 £4.9 2337.1
H-6 615.0 0.0 61.5 455.5

Additional Considerations for Fireflows at Junction Nodes [ 5 f b8 B 7K FE RSN g

=l

XtF#EJunction Nodeskb AT I3 #T, A JLFH A 45 R ik Hodp

| = Wezan

B [H]

i 75952 UL T pr 2 it

TBREE. fAiliLabels (FEEZ#) | Node Results |Fireflow and Static Pressure [ 77 145
RIHPIKFERE ], N EPTR.



|Lahel3 Facilities Management Tools Help

Fooene T

Pipe Title
Fipe Diameter and Roughness Aults | Report |

Fipe Material and Rating
Fipe Fittings

PFipe Flesul'_s 3 A - /\/ ;f;
= \Beg
I~

@

Node Name Q O
Node Title OQ { :“\/
Node Elevation &% Q{\} {

Junction Demand and Type

MNode Results Mode Besult &

MNode Labels Off MNode Result B

ot ﬂ:: 2:::&:1::::1 M ax
Label Meru

Fireflow and Static Pressure

Sl 1S

2 A Z KL Fireflow and Static Pressure4; 544545 .

eSS

A

T E W KT AR)E, &4 NN User Datalii, Static Pressure and Fireflow. %5 53fi47¢
Tx*eUser Dataliid . i LA J5 vk Won BE ARSI K E L T 7RFireflow and Static Pressure



IXP~User Datalii () — 45845 . St n] DL 2 BoR AR%8E—Ff, FMap Settings | LabelsH %
FFireflow /5 Static Pressure, Wi KNP, 1ZIEIA E 2 1, i) UH KRG L e i,

| Mode Information

Del | hore Diata| Chn

- LESS‘@J Rs=ht User

User Data
laddress Al

Map  Map Settings |System Data' Other Data' SEtupJDefaults|

Limited Output Colors/Sizes | Backgrounds | Grids Lahals] Emphasis/Contours |
Node Labels Pipe Labels
Static Pressure ™ Name ™ Name
66.6 I Title I Title
Fireflow v IFireﬂuw j u |Diameter j
12369
14 |Static Pressure j u |Rnughness j
New Itemn
- [~ Selected Labels Only [~ Selected Labels Only

BJh, WrPR, WshEE — A1 S Fireflow/Hydrant Report.
Map | Map Settingsl System Datal Other Datal Setup/Defaults Report |

Print | Clearl Font | Luad.-"Swapl Custumizel

FireFlow/H

ydrant Repiig

Fireflow/Hydrant Report:

Specified Minirnun Pressure (psi): 20.00
Minimuwn Static Pressure(psi) : 0.00

Flow-=1: Flowrate to maintain the specified
pressure at (hydrant) node

Node-Z: Node that has a lower pressure than
gpecified value at Flow-1

Flow-2: Flowrate to maintain the specified
pressure at Node-2

Hydrant Elevation Demand Static Flow-1 Flow-2 Node-2
INode [gpm) Pressure {oprm) {orprm)
J-10 611.0 15.0 62.5 1175.4 1105.2 J-2
J=-15 605.0 0.0 73.3 2932.4
J-16 (05.0 .0 73.0 3176.4
J-4 60z .0 .0 66.6 1491.5 1236.9 J=13
J=7 613.0 0.0 61.7 1166.1 1019.9 J-13
J-8 611.0 18.0 63.4 1581.5 1538.8 J-9

HUEEIE
Pipe2008 & iEpf Pt



Pipe2008 $2ft 1 X TG piytit AT A i hae, s Al R b il AU B g i i . O TR
MzDige, M7 N AZA% LR AT #4E

1) EFHREE MR E R T ZIEE /1 System/Other date & Y, 41 MR

2) SCPATIRIT] LR 2 AR b 5 Y X ek

3) 7 Group Mode FIEFRMIMAHYIHE (—NEEZ) .

4) i247Flush Pipe Analysis ( #iifiAnalyze | Analyze, #EA Analysis Setup[/#T i B 1) .
¢ Flushing Plannerfk )5 i i Analyze .

5) AAEGIR. WARLEK, MR, N5 FFEET .
A UL SR AT TE ph b i o S D5 0 R s

~Method for Determining Flushing Flow
" Hydrant Constant Calculated from Hydrant Data

(e §Input H]-'I:Ir:a:r:ﬂ Constant

" Input Flushing Flow

RETFE A R PR ARy 1 B E S AN 25K, R IR (fHydrant Data [ B ke #dfs 1 %6 14
X BEHEAT T B

Name|H-1 Name|H-1 Name|H-1
IHj.rdrant | IHj.rdrant IH}rdrant |

E|E"."EI'“EII'I|E11 Elevation B11 E|E'l."EtIEII'I|E11

St Prs |E? St Prs E? 51 Prs |E?
Rsdl Prs |“5 Rsdl Prs 45 Rsdl Prs |‘15

?sdl FIu:u'-.-'-.-'IE'-’rE ?sdl Flow 5?8 Ded| F|.;,w|5?5
Hyd Cnst 32 F|I.I5hf|IJW|5EID

Graph " Graph Graph
Measured Data Measured Data | | Measured Data

K

W’W

1. Hydrant Constant Calculated from Hydrant Data [ F1{8 B #3815 B Bk %



%]

WA I B A I HE SR T H SR B AR T B . T DA B i O e X

Qr =Kh (Pr)*0.5

K, Qr SELigpm (rps) kALK AL, Pro S i B KRGS A5 B AN (R S . W B
i R F IR S B R R I B A FE R I B e . X T o1, TP B

Kh= 578/((45)"0.5) = 86

2. Input Hydrant Constant [Hy AJHB#e 8 %]

AR B AT, vy DR B e A A 1 R PR TS A o . I S T B AR 1
AL A KB, B AL 0 RS BLAH B A L D AL S IE /K R G e Ak 1) v 22 (1) pR 5K
A —ANFET O B B A O S T

3. Input Flushing Flow [#i\EEMPERE ]

IR TSR P A AN PR AN R (gpm) , IXESH T EE MY .

Running a Flushing Scenario [T — AN kin Rt ]

SR TIER S BROE AR E R, LT

1) 5% PR Bk R B A R S A DX s 8 40 €5 T 8 B LS PR IR T T 2 A
W], GEPEBT, ARG RGHON/OFF Uzl CRsifE REf ) o 1S AEGroup Mode | Al LAY
RO SR I TAE . AN, 6 P SEOCHI R I TR Ik #R0f F42 4. 1, EHE B
J& midiCloseddZ B ] LR BL. SRR Br s I R

>'.."\,..--""‘’“__.tw-l e

+ Tarke 1|

2) BEAGroup Mode, MEFERAM—NERE B MHBI . BLANRIT LUAESIEAT 4047

3) ﬂﬁ{*?ﬁ'ﬁﬁiﬁﬁ*ﬁ (FBiAnalyze | Analyze) EEERIUIN NPRME D, Bhry, fe5E
PRSI YEE S (Display Velocity [fiomidE] ) I H gy st — M, —HisfT
N, SRR LA SR A — A2t Clear Flushe 7R, f@:ﬂuiﬁ%&lﬁ@‘%%



(EELE

1) KA

2) IEFEE- AN BTAE

3) TP EE CH B B s o)
Analysis Setup

~Analysis Type
Analysis Year € KyPipe
" Water Quality (EPANET)
MINSE B RS ¢ Hydraulic Calibration

" Rural Analysis
" Fireflow Analysis {Hydrants or Junctions)
(" Bystem Head Curves
Analyze  Flush Pipes
Cancel " Locate Remote Sprinkler Area
" WWater Quality Calibration

™ SortNumerically (slower)
[~ Save Systemn Before Analysis

Load |every vl set of results. Load alltimes ¥ =i | |
Flushing Title fsedinn 34 Display Welocity |5

WU AT TR M, RS AR A R . BN, T BT EN G R Prs st E I .

+ i 1

Pipe2008 B/t NEE
10T LT ENPipe20083fidik i (Facilties Management/Flushing Report) , i H T gt



BB PBUNEICK R G e 8 B REIA B PE s B, #8m] ARSI 5 A o B 14
Bt. Ak, fE& A Flushing Reportiil, Wik BB A 43, L PN ELFE “ Selected Pipes”
FIEDT, N — R,

MIBSERR AN IR, el LS Clear Flush, FF4G— AN 81355 .

ST EEN R =g Tools  Help

i Pipe Break Ckrl+6
| Pipe Break Repaort

Analyze Hydrants
Graph Hydrants
Hydrant Report

Information [E

i Include all pipes? {click "mo" to inchude only selected pipes)
Flushing Report “\r)

Facilities Repart

Mo 1 Cancel |
PumpSwskem Curves
FlpezZ000 Filpe Flushlng Report
section 3-4
Iyscem NMame: Tlush.pik
Iat=: iti/10/2002
Jelected Hydrants:
MNeane Flow
H-1 552
[1-2 434
Iezired Flushing Velooity: 4
The following pipes were flushed:
Flipe Travel Time(sec) Veloolty
P-11 313 5.1
P-12 349 4.2
P-2d 296 4.1
F-z3 [=h 1 9.1
P-8 612 q.3
The Collowing valves were turned ofl:
1: Vv-11
1165 Msin
Z: W-12Z
2134 MHain
3 W-13
453zl Third
I

Pipe2008 ¥t



F12%: Facilities Management (Main Menu) [#%
HEW (FxEn) ]

File Edit View Analyze Move Labels Facilities Management Tools Help

|Fat:i|'rties Management Tools He

Pipe Break Ctri+B
Fipe Break Report

Analyze Hydrants
Graph Hydrants
Hydrant Report

Flush Pipes
Flushing Report

Facilities Report

Pump/System Curves

Find Pressure Zone 4

Pipe Break [ & BIWi# |

UL N Pipe Break. 1% I A VS T MR R BT Y

Pipe Break Report [‘BBWiZRE ]

PEAL—AN DA PH AT W 2L 1T 1 1) 1) 4R 5

Analyze Hydrants [ 3474 B ]

W11F [ Hydrant Flows. i%3E$f SR VFEEREH i - Joe I ) R i (s B
Graph Hydrants [J4Bi#E ]

S BT I (1) F0 23 A 1R BT T B A 1 B

Hydrant Report [VHBifR& ]

SR P I () F0 43 AT 1R BT T B A ()T B AR AR A

Flush Pipes [H¥E&1E ]

I35 11 [f)Flushing Pipes.

Flushing Report [¥ER % ]

W& Flushing Pipes.

Facilities Report [ &4 ]

FOVFH P i — AN AR B — AW & IR — N AR S .

Pump/System Curves [R/RZ %k ]

JW.Pump and System Curves, Wl FHIAIIF i, TEAAUR T BRI hE ke R4
P22, DL AR i R 4 i 2k .

Pipe Break Simulation [ BWiZsEHl]



TR BT, AR v TR (0 £ 3 ¥k i Facilities Management, 4R )5 i%#%Pipe Break.

S ANERR O AR bR &, IF EaT DL R AR ORI TR . 52 B BT R0 DL S A 20 6 A K
125 W 2475 X on/of ] 5% W (1) Bt &~ Ry s i

BeathelNgrowve

"] LI7EPipe Break Report A G AUl 45 o — FLog s BeWr 4Baqul,  wh ] DAAE 32 s i
Facilities Management, #%£#:Pipe Break Report, 2 HBLU1 R4



Map | Map Eattingsl System Data| Other Data] Setup/Defaults Report

Print | Clear | Font | Load I

System Nawe: exdewo.kyw
Date: 9/7/99
Broken Pipe: 13

The following walves must be turned off:

1: V-1
2930 Elli=s Hollow Rd.

2: W-2
2056 Stevenson Rd.

3: V-3
1547 Stevenson Rd. ik from intersection
g4: V=5

475 Snvyder Hill Rd. In front of red barn

5: V-7
1925 Snyder Hill Rd.

&: V-8
767 Turkey Hill Rd.

BIL A lE ENode Titlefii A (JLNode Images) . MiidiMapiR[PIB|KIHEE 0. A TIiEREEE
R BT 2L, s DB & 1 ZE M Cl ear .

Pump and System Curves [ RS H4k]

Pump Curves [ZE £k ]

TR E G A AN B, W Pipe2008 User's Guide ' [f] pump data. Pipe2008 $Zfit
Textilg e OkCkimEE KDhae. S MhZsdn b i P AN st B3RP
Facilities Management, J{i%#Pump Curves{f i] LA #7532 50 2k & .



LT T 1

Pump Curve Graph

PUMP CURVES

AU ERRGETT CFHIEREE) -

Multiple Curves [ZEML] - —RIRZ i LILHISK ML, R & DRSNS N Hk£EHE
AT DU PEAR S I 2k

Speeds Below 1.0 [##&T1.0] — XF7E FROEHEFFaE A hek, &R 1k il
2t HA ih e 4K -11.0.

Speeds Around 1.0 [E#HZA1.0] -0 T8 NHoEAEH 48 @ A2 i gk, 2k miwoR 1 ik h
It B h 2 id 29 °41.0.

Speeds Above 1.0 [##ET1.0] -0 T8 NHIEHE TR @ AL, 1ZIETR R T Hidk h 2k
I H A ih 218 K F1.0.

Graph [E]1 - Whi#iE

Print [4TER] — FTENIA



BMP - /L — A7k yPump1.bmp (or Pump2, -3, “R%%.) il A I AIP2KSC AL T
[l — 3k

Clipboard [BYMb#R ] —Ke T i 1 S0 R BTG, DR FORE IS 2 I e T
Efficiency [ ] — @ikIbEkms, o8R8 - MERNENGEEA.

Use Default LRI BRIN]  — Ak sk, R ER/KSLRMERALE: Kok, WAL
Min/Max [ fz/Misc K] N EIEUE .

Min/Max Flow, Min/Max Head [&/MERHE, B/MNEAAL] — H AT ULLER P AT
MK K ) R o

System Curves [ #4tihiZk] —W397%: Design Tools [ 17t T.H ]

Find Pressure Zone [ F#FEHX ]
VR R G e XA I BoR 5 J X . ik #Define Pressure Zone [ X EIX ] J&, &
PR AR X P e I B, I il — T, SRIEE TN E sk stk
BIRiZIX . FPipe Emphasis 1tk e b/ .

Define Pressure Zone

Empahasize Pressure Zones

Turn Off Zone Emphasis

Pipe2008 ## FE

BT SR LR R B #6 A7AE SEXCELAR AR 25 b, i3RI LU P B SOR B AT ] AR 22
% . Rk, PIPE2008W] DL Kk A HAe /K R 48 H (1) BT A 2% B AR R A3 i s M i % R
T PR R EARER AN, v DU R AN I £ I F 4 L 5 50 RS AR OCIE . X FRAit T HAK
F1/ 7K TR A A AT RE () FEAAM/FM CH BN/ W& ) ThAg. W.Excel Import.

$13%: EPS (KRR

Simulation Specsl Other EPS |Repnns| F'references] Skeletonize.fSuhsetI

Use EPS [
Total Time (hrs) [24 Starting Time (hrs 0-24) |0
Computational Period (hrs) |1 Report Time Style |Mi|itarj,r Timej
Repont Period (hrs) |17
Default Power Cost ($/kwhr) ID—

Intermediate Reports

F1FFPipe2008 CDH [{JTutorial, MLAEPSHLAN
JNMExtended Period Simulations (EPS).



J.Demand Patterns, % 24—/ R T

S e

WEE & Animate, for Map Screen.

] SHEPS?

Extended Period Simulation (EPS) &Fa7E— B4 e I ) AT K 18K i, &b 8K
R KA AR HLAE 38 (0 I ok OGP R o5

Use EPS [#IHHEPS]

ZIEAE T T2 ZEHEAT KA IR .

Total time [EFIE]]

LK AR T ZEEAT R R ) GRS 24/, DN ) .

Computational Period [+& E#]

PR Z IFAHBR IS B CLA/INESE R SRy, T8 — /M) o Gl B i 5Demand Pattern®
R T AR R B . S 7E EIRIR P SR RIS 45 3L . SR17, Report Period (R %5 E#I] CF
TR Pesg 7R S T s 1] [ B .

Report Period [{&% ]

RYEEPSEERAT, 2T /NI BOZ A — IR e R MRS o A SR e B g R,
H7EChange PatternZ s M [ARLFI R G AR L (i, /KA i) tha MO . W
R BB 5 o AR

Default Power Cost [ ERIAHLHT]

BE BN CGEURT IO SREHTRIBAT 90347

Intermediate Reports [ a#R 4 ]

ZIENE Y TAEEPSELLE R b, AP ) Si it AR R 5 o i, R4 1 Report Period 1
SE N LN, IKAEAEL S/ HEAS, /A0 IR T2 (RIS A) 4 1. 57N AR Bl — AN BRI R 4R 25
Starting Time [FFU8ETE ] (0-24/)NEY)

S TEReport 45 H AR ICHE B M TT LRI TA], AR AR /3 45 A BT T I 2 4 5

Report Time Style [#R45 i HJ28%Y ]

FOFT 2R FIStarting Time—#8E, A& Jy Irik 2k,

Extended Period Simulations (EPS) 5+

FTHFPipe2008 CDH[fTutorial, MAHEPS MA.
JRILEPS .
Jl.Demand Patterns, #7524/ K =BT

- FLSE AR I T CLIEAT F B, W EEPSEAHNT 0 2 T BRAF I INEER R, e HE:
1. EPS Data [EPS%i#i] (ff System Data [ - A HhZER)
2. Tank Data [/K#%dE] (F Node Information WindowH")
3. Demand Pattern Data [ /K #E 8 ] (fESetup/Defaults )
4. Control Switch Data [##Hl##uf#li ] (£ Other Data I).
FATHIDataFiles ¥ Hag iMex EPS -7 KUt WI JLANEPS f A . I B4 N i i -1
%t B G L 2 I RS K B AR EPS KL . 7EP1pe2008 CDH4T FFTutorial AT HEPSHM, Extended
Period Simulations (EPS) , EPS-Tank, FIEPS-Control Switches.
ENE
BATE AL — 24/ N, T R K SR RRIE S 1 KA KA AR A . FRATTTZEEEPS DatafiTank
Datai 5t . KA LA EARA0DE] (AR, Hoigmy, BARFIVILKAL W T Ps:



PAERTLABAT 00T, JFOFTUEE R (Report) o IXFW]: JKAERLI10/INE Y4578 7 HLAR T A5
U 1) 3 — B ORFF IR



T AL NEK STATUS REPORT (time = 9.9495 hours)

TANK NET WATER TANEK TANE TANEK TANE PROJECTED
NANE FLOW ELEVATION DEPTH VOLUNE VOLUNE STATUS DEPTH
(") (gpm) (£fr) (fr) (gal) %] (fr)
TANE-E (1) .00 220.00 40.00 376037. 100.0 FULL 40.00
* TANK TYPE: (1) — CONSTANT DIAMETER ({2) - VARIABLE AREA

TIME FROM INITIATION OF EPS = 10.0000 HOURS
RESILTS ORTATNED AFTER 1 TRTALS: ACCITRACY = . nnnnn
) 2:

A1 37— Demand Pattern, 418/t f¥demand factor [ /K&K TF] H1.0, F—48/h
NI 1.5, )58/ MfIA0.5, @7 [fiDemand Patterntn & frx:

8 | 8 w [ 1 | 12 13 | M | 15

15

% w7 | 18 1’ | 2w | o 2 | 23 A

0.5

EPSHH R FFER GBI L1 — Ao JpHres tH55m i i%Demand Patternit (KB, X AE7K
FACKE TS B



ZEH) 3:
KR AR /KA B2 1850 U 22 TAE, /KA 2155 RN R K ], WE T —4
PR ST SOk e I T AR, Wi R R,

T | I |
i FL, A 5K BT L EL RS T 235, o DA, 43 AR AT A A TR
fei L RGO T TR KA A Sk B HR T BUERBE10 JLATF I IR EFR 1 5 U S 50
RS



Node Graph
Large Print

Full setup

TANK-B

Pressure Switch [ & 1775

¥ F Pipe2008 User's Guide ' [)Control Switches.

BAT WEPSHAE — DI RERL I TT IR, I RE AVF H AR E Y AR IIHGL Chi i+ s 7K k)
RIEHE L BOTAFIT-RE . WRAEEPS TR, $RE T AL (ZH 8D LIHGLAEIPTE
ST RAE, FREETE (ZHEE) BUTlFIT-RRE R KAWL . FEIT 5 RIPIREZ AT T
I, RN — AT AR — BT HGLE s (T R . nT LU AT Rg, flhn,
RIEHALE NS (BEEHGL) BRI E LRI IT R A . 1 B b AT T 4

A -Open«Closed I
Switching Values! . I ]
11 200 1.
2:250¢%. Closed - Ope

TR E L2 ZITAE R, I HUURAEALIIHGL & T4l (200980 , M 2244424
REFITHPIRZS . WERAEALLIIHGLER 22009 RULR , S 245 50 P 4R R 1241 0T, PRI 5
FINELH . MEHAEECN 2509 KU, IR 2 ka8 TAF HEASAEHGLIZ 325098 . 2
I, B2 T IF I et VR ], Bl th 22 20058 ROFAREEZ IR . nT AR %4l T
REAEAT A b A8 T AT AN R PR IR RO SEEAT IR R4 o BRI AT LR I R - i RARTAL
HGLF# %2008 LA R I, AR 50 M IR 24 0T )




A

o
__On-0Off (2) Switching Values:
E)- 11200 f
Low Service 2:250 ¢
Oft-On () /)
=
High Service —

XMORA 2 HFSE, HRHOLHEL 25098 R, U A2 2 G TR IS BT e o 35 =S fiodk 4
e SR IITT SR AKH KA R -5 il A A (2R RS . KA (A ARBEANZE (K745 1
MIHGLIEA_EMUKAA IR AR BEAR miAH o AEPTZRZBIH,  TM027KA B 22 1909 R, J5UR5G TR A
P BE2TT IR I FRFEIT A LR ALIE 20098 R

p— 200 f

— 190 f

1

A Switching Values:
1) 190 f§
| 2)200f \Off-On(l)

D=4 1

#5142 Calibration [K#E]

JR I, Optimized Calibration Data [ AvAL E£dE ]

Calibration Examples [ 41

Calibration of Hydraulic Networks [ 7K J3 % P i ]

Optimized Calibration [ {4k ]

Calibration Demo File [ K#E 7~ A% ]
IR IR (PR UE S N — AN UF (R K R e R v i L) — 20 . Pipe20084 4 T JEAT4 &%
BAER i ThRE . Pipe2008ELH Ml T ARAALHE R — AN e HE BB .
Optimized Calibration Data [#fEAbAXUERIE]XTPipe2008H AOptimized Calibration [
A HE] 20 W45 B B S R N HEAT T fid o 6 — BB Rk 5 VA HEAT T RHE, JEH AN
Calibration Examples[ £ HERY - I o0 XX 2677 VA 04T T 3 BH o Fo b AL ds 1 R FH A 1P 1pe2008
HI 7 4 H] (¥ Optimized  Calibration ) K& 3 75 % o 1% #E (4 1 40 £5 & /£ 4 4 Calibration of
Hydraulic Networks [/KJ7EMIAHE] =TT
Optimized Calibration[ffEAbREHE] ZE T ThREM K IPipe2008 Optimized Calibration[fif
WA HE] 4T T T2k, 1 HOptimized Calibration Data [IfEfbfHEdiE] =4int52




FAIGIIP1pe2008 8 LR HEAT T ik
Optimized Calibration

2 AR HE?

TE Y HEPIPE2008 B ALY FL AT 75 5 br /s 1t R G ik Fi v, VR — AN B D IR . %D L B,
AN HE,  THAUSHLIR 13 1080 v e s 5 RGN S BdE A i 22 (B AHZEIRR,
RIEFN40%) o MDA HAE IR — A K 45 RS I SSE AN 72%

T 2 30 5 2 TR kg SR P T3 T REDRES P R AOANMERf . 8 T REDRES P R AR R 1 ) R T 5 S i 8
BHAE . 0F TR, XS 2 Ry, (R 2 R S RECE I A gt ER, Hix
FTTMAS [FE A B T AEBR T A 2B AR A ) BRI G v R I TP 4R d v, i
Il ZR G R RS PR TR P8 R 5 e R R S AN R) 2 A 5 B DR B R 20 55 3 ok B R B IR R 22 . FL
REJE RE R E WAL AR ARG LR LB RIRZE. EF2EE T, — N REUHEM At
TH S5 R — AN E RS AR A T 2 /b

g Jiid (B8 30 R BRATRAEGTSIEMRIEM ik 1 4 B 1E i (RURE 1 R A, AR
JEERIRS P AR AE RS, 192 AR B e, EEILOA S T IEM S . 07k
R, AL AR B8], T Xl 3 o S SO HES A HE . RIS TAE R — 4 T e 4
P DL I AR B R M, AR AT e o RIAE R P — AN IR 1 sl O S ) o e, Y
TR TARKMRZE . A T RS A HERE Y, R HERR 7 06 Z0U A WM ST 77 R £ 1 A Y
HERRL, DI AT AT 5T R IR SE B RGEEEK

PIPE2008 FJFH T 3Tt Ak s b e 77 (R0 SRR RIS B R 5 T T3, K
FAKAL 7K DL AL T B AT R R, SRR — MR B . R R B S 4
Pt CEE T KRR ) R[]I 2% 18 P A a0 i RS 7R SOl (1 R) P 22 i A e, Rt
SRR HE . 27 EA FHKYPIPERE SO /b S B ndsds CReMERi D o PIPE2008H] LLh
T4 K R IR ) HEl A i v o R S L (T R W L, i TR R A
KIS, PPTPE200SIHIHF & & HAWWARZ T (19974F) 4EFE et RHAE 0.

Optimized Calibration Data

JRIL Calibration Examples [ ##Efi1]

Calibration of Hydraulic Networks [ 7K ;% M 15 k]

Optimized Calibration [fifbeuE ]
B AR HE
2472 Pipe2008PUAAZHE? Pipe2008 4 Ak AL HE A 48K UkE 5 AR AR IR I ¥ B (e TR 2 13
), TP A S GEPT R R ER SR A2 IR e i
N,
TR AR F R T eI . AR AT AR IR R T
EE R AP R . DAL RIORE L S CHOKE, KFEKAL, AR PIRED .
WA BRAR AR T — BT s BT, A N A% AP 1pe 20081 Y HhiZ A7 B AR i — AN ed2e 1Y
Mo
BREEVRERIE? SRR AR T R H L Pipe2008 B, H
oh AR A B R AR BN I MR i S 4. BT, SR BI2AEE T IR S i 7 4 (K
L OKMIKAL SRR IR .
FEWT R Prosfds4 Junction Pressure Data [ 15 55 %4k 1, Junction Flow Data[l i & %
#i&]MPipe Flow Data[# 1 it & £4is ] J& P AE T i Calibration Data Screen i A&l (5

B> RT3 PR ER D MBS EE . A B B 50 10 S 60 5



IXRE S B £ 5 AN 0 S 4 AHBE R . Calibration Data Screen[FEH i i 111170 11 A 1
WU

HAREBRA, W HH#HITHE? Roughness Bounds[Hk & i/ S5t d e & (&4
Pipe Type Group[& B RUAARE —HAA L FME RS E, WEM . SR/ g, B
2] AR 58 1045 B2 O HR IR R 1R 7 2 Ry s 20 v IR B4 B PRDRDRG FE R 80 IRl Al
I (R BT B sl AH IR e o R B AL IR e 1K J7 5 22 13 A\ Group Mode, J{i [ Set
Selectorjft. & FHARFYE, 0T LU Z) Mk 6.5 <1 1) JiT 7 4 i3 6 9 ~1 11X i 47 PV C A sl Rk
FEREAEI0-100 2 [ 5, 4546 WREA @B MAURA 2VEF R HE IR EZ ., —H
LR T—A 4, AR Edit GroupZhRER JyiZ4H 43 lic ME—f¥) Calibration GroupZw 5 (0-9) .
1% B Roughness Bounds[f kS 1 S, T2 0-911)Pipe Type[ M) (4) SRR
Calibration Group[f&#EAL 3 BUAHXT Y. . #ifR A “Pipe Type[#1E2:7]” Frik @Mt B N
Calibration Group [#&#EA ] , & E ZEILN (Calibration Dataf H i) .

— S EE B HI:

1. HUREREL ST LRt 5t (i80-120) , il bbbl oy A izl vh iy 5 #0304
REJE R HEE . SR, WA Roughnessil FH4 N IIEUE AO-2, I8 BEEH S A3 — AN e
It HaR R L S B N A Bk afe LU BeA rh i 8 IORRE 3R 8. AT SRl b 5~ oAl
K AR R RS [ AR BIAT IR N, B D B 42 I HH D T ke e I3 22 R T 2R 4
B, B RAE R B2 o B I R A R B i e R B 20 0] 90 MI110 (el 4Ry 257D, fili
SR LRI, EATTS AR FHETE N 4 RO — A — i (93) o SR, Wi iAE
— NS T, IR RS (AR AT B 981199 (FE%H0.9) IR AMAR S it T 46 4 e (i 3 i (1)
FHHE LR ZE o

2. W REEAT T RHEIE BURIAN R T — B AN A AR BT T s R ) S 40 AR
U, ST R AR A X Se ke F AR . A AN T e MU A R R

3. AERBATIRAAHEZ T, dar T RHEIE T (FLufChange Data [ $idi5], B S BOAR[H]
TR L T B 2 )5, T Bedy BT — B 2 AN AEAS 2 R 5 et (1 Tt
PUIAIMAREE . X AR R AL . ik, AR B AR AR i K AR A N 22
JCIR ¥IChange Datartt. T80 U o R G U fak T LARIAH I FR B SIS A b e o e
SERUG,  FEAX B ] (1 25 A ER AR A AT LR



Map I Map SEttingsl System Data Other Data |SetuprefauIls] Repmt]

..........................

Roughness Calibration

Attribute used for "Pipe Type” |Ca|ibration Group j & Adjust Roughness Cosficients
Demand Tolerance % ID Fireflow Tolerance % |El  Adjust Aging Factors
Junction Pressure Data Junction Flow Data Roughness Bounds
CASE [JUNCTION [PRESSURE | 4] [casE [JuncTion  [FLow | f] PIPE TYPE [UPPER |LOWER | 4]
3 14.4 3 1750 0 _
2 7 15.4 2 7 900 1 120 90
2 100 70
3
= - | -
Pipe Flow Data System Demand Bounds Loss Coefficient (K) Bounds

CASE |PIPE  |FLOW ]il PIPE |UPPER |LOWER |i|

| =

Attribute used for "Pipe Type" [ “EBEM” HEME] - BAMHAL “Calibration
Group” . I8 NS IR A5 SRS 7 G ] 76 B 5 1) BOREDRE 52 1 b g — 4145 BORUL e A1 X 4 TR
A DA H R L] Cngg ey, P ol MR AR 4l CnbasXorikd) Skfee
Z AR HEA

Demand Tolerance % [ /KEAZ%] - #{tDemand Tolerance[l /K /A %1% H 02N
Tk e — N RGN KA RIRHEA 2. e — DN EREE, RUEEFESX B R %
FHKEACH R JRFREMAZ) |, WA SRR TR (Bl ) R 2 [l
2. WHEMEALMANE, KHdil, REMAKRELEECHMT. Rifl, EFEEET, &
FAE— S 5 R G KSR ARG E M, AR IE T, R K2 75k E X LA
e tE. 25kUE, WA PR REHKE NIMGD, i HA % K5%, MAfERHES RS,
RS AUV B RS0 K = 7E0.95MGDA11.05MGD 2 [ 25 k. .

Fireflow Tolerance % [THBI/KFEAZE %] - #AHBIKIEA ZE%BICREN TiHA HES
FEANBIAT IR I BT DUEA DS AHE A 22 o FR e — MNEREE, FUERE 2R BT “
Bii-iit it ” {EH (Widunction Flow Data 458 & [MMED MR A% (R Az , K5 E A
BRI TINE () an s AR D Z 1) PR i 22 o

Roughness Calibration [H¥EER#E] —Roughness Calibrationsiz 5 & 1 k45 5 e 5 75 22
RUEE BORRE S R4 CBRIA) B B R 1o O T 88 B AR B G R B
41, HPLAE SRR (A IE U ) H7 e 5 T 1 OAE 0 (i 1) BOLURS 1 R 50
FEFP St 5 2 A 2 2L IBE A SE (e (B0 s DR D IR N 1. — HIRMA T ix4k
BRL 7, 3t mT AR A DR PO A RS 1 R 4

Junction Pressures Data [ s EEAE ] — 15 5 Ja 35 5 nf LU FIORAG 2 T3 17 52 1 512
J7o RITIEERI0EE — BRI WU s g 5 R 2 2% A 504l A DG Tk

R A0k 2 BTk 7T pid s, A = FI TR 2 SR )y (psi B kpa) o XHEFALAR
EdE, T B2 v LR @ PRSI He Sl . 2801, 38PN I e 338, &0
— AR A TAAT . GEF, AU I SE R RE A B R ) B, I HARRAS RIS [ A
1 (BUL T4 MG,



Junction Flow Data [P AMEEIE ] - Junction Flow Datasié & k45 & % A\ 2 Junction
Pressure menu #1715 £ JJ A DG IR o ISR A2, 751 a0 S0 e v N TR BB SO
e R R NI rl— B0 a0, R PR 337 S0 PR3 B 7R 1R 0 i vl e g — A
ICH2E R AL () S A DA S L A s A R S R R TR L. 534, AN S (R4 s G AN
— X N, H R DU N — AN A s OB BA K 2 AN ST BT K A R
R AT DL 58 — NI s IR A LA B 22 N I R R R ) S

MiJunction Pressures Menu—#f, 55—%1d HIRHIWr 5 e s i i S WA AR AL AR AR OC . ) 4F
ALK, FH P 52 T DR e USSR S s e . 25 8 R $e o BTk e s (1 4 5
T 565 = H Rk R € Pl &8 . #ln, 1d5k{EJunction Pressure MenuH IR S Hs g #5
PAF T — R

Roughness Bounds [HREEEASF] - —HMA T SIS I0NEE, F P nT AIE & e
A (i, RS B R B AUTK D T REH A I SR . Roughness Bounds [fi
T P 101 9] S B 2 FH R BB 5 AN B B AT OC (PHDRE FE REE I S o SRR 5 — 1 F R b TR
€ fPipe Typedlgw* . ILJG M HI IR TG 5 %45 BeA U OC 1A BORURE I 2 200 B FRFD T PR
A DA% R S PrHazen Williams Jy FEo b RHDRE FEE0(E, 40- 140K RIBD 4 1F, B0 L8l
/NF0.5, MRy —ANaesi.  filtn,  FRRFI R BRAY N 120-90, 1fif H.100-704% 73 7l i e 4 5 B
A VRN 2 (PR R 5

Pipe Flow Data [ EEWMELIE | - B 7 EHPEA KT LIAN, Ptk 8 AR R R R
VAR AL S 4T T 5 48 e T v 1 SEIN G S (AR DT T o 50 8 o T s s v A 2k
Al LM FHPipe Flow Datasg ki Nz . 5 5CHTE s —4f, Pipe Flow Dataz% .1 43%1.
S —H RN 2o i i S W — 41 AR O . 0 TR Rl , T B T DUFR E YA
AN G . 25 A SR AR DTk i B i) g s, 1A = 51 F R e Sl e . 254491,
WA RGN E R, MPipe Flow Datasi it mb i i .

System Demand Bounds [RZH/KENF 4] - System Demand Bounds3 iK% &
RRALA TR (BN, AR EIRES) BRGEMKE. WRAKEIR S, Byl
T AT 7K B DA R AR AR A Bt o T i ) FH 7K T Sy FE R 2 R I R G K . Systenm
Demand Bounds 3¢ 5 H (1) 25— F1| ISk 78 76 58 21 N 1L 2R 48 F /K A OQ 1R S 45 AR (gl
AA4E) o fEDemand Tolerance%H n] LA¥E @ IX SeH(H K0 H 28 2548, Wi3. 1. 2% 15 ik
Loss Coefficient (K) Bounds [FHAMEREK) L] - Loss Coefficient Bounds
SR BB S B G W SR B BE g B8 2 R B . SRR S — F1 2 F R R o i B S 5
HE P IE R € 51 BOA KRINE BORRE B R 807 BRI R BRAE, 0-100. B T % BOHREFE
RESL, WUAMEIZSESH, B KX e S RO B BORRE IS R A0 3 1 AR
4754 37 Calibration Group, 1# 1% Sets and Groups.

Calibration Examples [ &4+ ]

JRI,  Calibration of Hydraulic Networks [ 7K 7% Mtk v ]

Optimized Calibration Data [ 4% v %# ]

Optimized Calibration [ {bz i ]
12 JHPIPE2008 R4 e /K i [ A5 1
WE, A AR TIPIPE2008 KA HE— AL /K RGN k. X LeT7vL4HE: 1) Empirical
Approach [£5:3k] (B , 2) Explicit Approach [Z:51k] (G2 TPIPE2008(K) %
ZilrconstraintZifig) , 3) Implicit Approach [FaX757k] CRIHMLA) o R 5 H 154X
LEOPVEIAT TR UL, AT B A I ) a8 HEREAE F B X7, U T R R gl
W RVFZ AR SEIME R 4. DhAESR KIIPIPE2008 IhfiE i fEtfE ik (GA) Hik L



(193 EL AT DA AR D 18 T AR AE A AR R GE . Bk T AR T B0 2R 48, A 430 7 V2R i 52
bR ALK R G2 RAEIE M. 2 T U FER N AT — AN I SE M I8N R Gerh,
HARE AT, Z I T S EUE L R S B B U Y N o 853, T iE T Re A S
SRS HUE, B T AEAR DI I R A A A, IR S E e Tl T4 A ] B2 TE R
H T 28 BRI AR N T, 7EPIPE2008H E £ T — AN AL I16-5 BE R GE, I H RN
AR #RARAT 738 M0 LD o MO =A% R0 . empirical.p2k, explicit.p2k,
PAK implicit.p2k. fEHEZ RGN, AT T AR KFESL S . 55— B KRR S50 5 [ IeEz Y
B3 CHARARIERD (i, KEEGAE2100E I 783, 10K 2T HI K& 150%) o £
T B KFESEI A, I BT 0 34b i N 1750gpm, FRAE ) h14.4 psie fEEGETI A3
443 i 2000gpmi) i F K it s nT A RLIZAS T, HAZAEARER T M4 003H B 7K RERN R 2k i 2 2 1
(5, 2000 gpm = 1750 gpm + 500 gpm X 0.5 /K EARIE R 1) o 5 AN B K FESZ I EL
BCRETT 7 CHKESD  (ldn, JKARLE19008 ) HEZS i FZK B2 T H P K I 1)
200%) o FETHBIAKFEMIRIAN , I BB A7 Ab v B 900gpm, Bk 4R R J 4 15.4 psi. fE
I A7 b 43 it 1500gpm 1) s FH 7K B AT BBl iz T, HOZAEAREE T A3 (0 i B K FEARISE 2R i
A (i, 1500 gpm = 900 gpm + 300 pgm X 2.0 /K B R 1) .

TANK-A
0
1 6 ) 7
11 o
FGN-AA  PUMP-1| 2 5 8 PUMP-2  FGN-BB
16 X-16 12 y 13 Ax15 15
ot g ]:I
3 4 9

SRR

1. Empirical Approach

AL R, ARG 55 )i RS AR AN [ BT S 40 () an A SRR
TR T RS RIHERTY, HBRIAE (B I D Bl AR S MO [R R I a], - 2%
AN TR] PR B 38 & AN [ (R 3 A4 T I A7 A A o 30 0 AEMap PR R s R 8 Bl A
{1 s ) sl A8 50 ARepor t & R AR A LA R, A Rl LI L7 I 555030 RS 2R i £ 4 2
frLAL . ZEPTPE2008 Mapihks | ok 5 diMap & 11 3R5E R (19 Tabl edZ 4Lk APipe FiNode $df % 4%
AR AT DL AR AR T 228, Jf i Demand PatternsflChange PatternssiHn] L4yl %t /K & 14
TECRURE B AR AA I 53R . (ILEI2FIE3)



Urits:GPM EqHW

...............................................

Pipe T}rpel Fﬂtingsl Units | Change Patterns Demand Patterns ITabIe Setupl

Load | Save | Clearl Cases IE Time Inc |
Pattern Name |CE"|1-C”"”'t Global Demand Factor

Case/Time o | 1 | 2 | 3 4 5
Power Cost
Residential
Type 1 05
Type 2 1

1

1

—

Type 3
Type 4

Type 5
Tuna A

— =i = b

2. JHKERBL
Map | Map Settingsl oystemn Datal Dther Data
Pipe T}fpel Fittinga' Units  Change FPatterns |D|

Delete Inset Renumber| Change
* Pipe

Load Save Clear

Current Change |“ 1'| Pipe

Roughness Add

Roughness Multiplier

K 3. AR SE
h T IEA R HERIAY , R A ZIORS A 4 T HEAT B MR I 1 5 R G S i 4 A o AEAE
PTPE2008 K HE ] 7K 2 B A A ik Fepr, 3l 1 Rl Setup/Defaul ts=2 #i 7 ) Demand Patternsfil
Change Patterns#t, mhnf DAEGRILIS B, 0k A IR LR, REANI )/ RHIE & 5 — A Ek
AN BEAT B3 S0 () 52 I B) A A XS Y o Demand Patterns3E fn] LU e dig & HEA TR 2 1B 52
DB K. [AFEH, Change Patterns 3 #n] LUK $S & BEG 414F (BIngE, ekasss)



(PR, LA SCHEAT A 7] R AR s B S U IS PR R 5 o (B AnZKAR,  IBCHETY R 46 45) m8UE .
W, A IEAE AL PR AN A 7] B[] RSO R 1 R 2 B0 o — AN (R R AT R HE I T . L
Birh, SR 2K S — RN AR A A A N A Time/Case 1, 5 ISR S5 N0
Time/Case 2o fBBMFHIRIIN [A] /G40 1) R — AN /K SIS CAE TR K B 170, 5D
TS [/ A 2068 . —AN K B iy U A AR R K I 2. 0 o anir s, 7EEl 2 B AN Eicdis
s XA 3 Ah, AN TR]/ S LAE I Y i 34k A /KU 22000 gpm (FEZRHIZK
HN EIEBIKFERIKED AR KA RIS (U2 554=210) , T A/ %512
TEWCAHEAT s TAR I B 7K &0 1500 gpm  (BEZR F/K N BV Bk FEHIK &, AN HZKAE 24
TRE (W2EEH=190) . LU HIChange Patternsg R KX LN, W Nl E4fR. &
EANRRE I, A IR S AT AR A 2 5755 AR AR DGR o G SRAEAN I i) / SR 491 7 A8 B KK
DA AR, B A3 EChange PatternzZH i i{Pipe Change Typei&diirh 4T
N, B RBOHIEAZER.

Map ] Map Settings| System Datal Other Data  Setup/Defaults |Repurt|

Pipe Type | Fittings | Units  Change Pattems |Demand Patterns | Table Setup |

Delete Insert Renumber| | Change Type
| | I  Pipe ~ MNode Pattern Name |Cal1.chp Sort? I
Load | Save | Clear I
- Node Time/ Change| HNew |
Current Change  [Z] - Case Type Value ]
3 1D 2000
TANK-A 1|F 210
Rougfiniees Add | TANK-B 1[F 210
7 2D 1500
imnnbraae W lEeliar TAMNK-A 2|F 190
Eoughness (vlipie I
: . TANK-B 2F 190

K4 TRBI RS A T4
—HR PN T SR SEAOC I EdE , ol LLZATPIPE2008, I HART A ) o545 Sl )
DL S 25 AL . PR e SO T I B2 iR 2 a RNy, nl AU SR 2400 (e o
TERH A RACF/E AU AR R JFERNEAT, HEIRAL v 585 R i A 2 nT 2 1
2. Explicit Approach
FIFHExplicit Approachiy, @i nf LLiz H s gz 4uific Dhie (ff FH Constraints) Jfidiid 145
R B A SRR AR B Y s K Bk R G — AN 25 R S s A DR
77 R HERY . S empirical approach—#F, G 00K i b b e 5 I3 I I (1) R ZeAH
KIIAFGAT e AIRISCER T DA A AR I, ) DUR] FHMapPRE5E b (1) 715 SRV B R §R
SERAR I TS AT o A SRAEAS IR R B (] S AT BRI (VR S IE R A5 0 R 7R I 8D
AJ LU i i) Setup/Defaults =2 .+ ) Demand Patterns (1L[%2) FlChange Patterns (iL[%4)
KA A A AT —FF,  BEANI RSB HRE R I ) s, B — AN B 2 NI
DR RIS TE) 5o 0 I P08 75 A N5 0 17 B K e AR RN 20 G 19 FH 7K S A D R s e i S 454
M HZEBARFE T 0.5 HAKMEE  MEF2IF T 42.0 (K2 . Wi Eafos, 5%
AN OHIKARIEAR IS K FETE210 58 RN 7838, FHZK s I /K R 7E 19058 ik ) AH G4
IKAT NI R4 . AR R I 253 (Q=2000 gpm) J3C (1 FH 7K B A K e 451 27 (1 Tk 4z
T RT7 (Q=1500) 43 i /K EEAREE TR0 I REAN BT i Ak () JE 2 it s ATV B B /K 2 F (4
MA2Q3 = 2000 = 1750 HBiZKFE + 500 3L H/K&H X0.5 H/KEREF, Q7 =1500 =900 i
FiZK¥E + 300 JELkFH/KE X2 HKERT) .
ia A7 ok A HE AT 2 AN ALK R, W72 T RER: 1) Sequential
Approach [JFEHESE] . 2) Average Approach [HMEE] o Wik ik, B (517 D



BRI 53 I HE B AR RS HE L, BN AHELH 8 —ANRE 2 16 Hs ) IME AR X Y. (5 4= constraint)
WL E 5 TR [ constraint S HLAG R B (B R0 LB — A BRI L R4k 58 ildsAE,
KI5 o

—HAEBR (B R A ARIMARA S, ] DUEH constraintsi ok &E L7 A g 5
M B H B, PN ) Constraint3 B EIG R 7 FT s o 9 T s —ANEE 52 (1)
constraint, il J1 42501 56K constraintd ] T GBI AR 5 i “ Apply this Constraint” JZEHE) ,
TR T AERrid . HEE T Analyze Systemzic 5k /0 #t 22 48 f# il iz 1T constraint.

Data Table

Junc|Pum TankJ Resw| |Fipes -

Nodedpipes all | map| T Selected ltems Only

Index Constraint Group Calibration Group Bulk R

1 1

2 1

3 1

4 1

5 2

6 2

7 2

Map |M: | g 2

ILaynut 19“ ?

Fixed 11 7

Text 12 1

Froup 13 2

Clear 14 1

i3 Box 15 2

16 1

REflEShI LH
Table 18 1

K 5. ZyWAH



Roughness r
Constraint Group =

Kl 6. HPBI/KFESZE 11 Constraintg
(WPeAET RT3 A 1 F 7 IE M 14.4)

pressure 3| [ |

Rougrness =] for [Ppe Growp
Constrant Groe = T

B 7. WHBEKFESZE1 1 Constraintsg #

(CEZ T AT AL s A 4 15.4)
2.1. Sequential Approach [Jli/EHE#1% ]
T G PHERN:, AR R I T A F A B, an s s+ K vl il . A2
A OB T A SATAH R . Xt ¥t, DRCRIZRAT BB SEE, ROMFGAR
ZAM1, JEHATCRILA A2 B S R T G AR &2, — HAER (B RD R
BRI LR, 1475 A constraint CATEISIT7) , MIMTRAS SR — 248 BURBT IR BORLRE B &
Bd (LK) o [ER: fFigfri A constraintif, e C4BUN T 45— constraint, Xk
FHIGI “Apply this Constraint” IEHEF G A LA AR IC]. SRAFXLCHAE 5, whny DU e
KA AR A (G MapPF i sl i Table3Z 4 AHSC AT BOIUA M . — B X sy
A, JRUAEET A —Sconstraint CAnEI7HT7R) , IF FLARAS T 58 41T R R RS FE R AE. (A
K19 o [ : fEIZ 1T 28 A constrainti], ELAff 2 S HUH T 55— ~constraint, X #4511 Apply
this Constraint” MEAEH AL AEkRC. [BAE Bk, IR 73 n] IS Y — 21 ol o 3 A
RGMIAER T, DR B L R A RS B R B P HE SR, mT DM I R HEAH OC
7K 126, BRI R S N TSGR AR HE SR 4L b o R ) s /M I — AN g 2l A8 %
b 5B RME 1E 5 —>constraintH G [ S Hok 4k ST H X AN R, AR E I R B A
constraintk I FEIL RS W&, USRI —4uut IS4,



IAZTE R AR AT o, AXE R T IR SR, WA IRl AT R g AR
J BA—ALL Econstraintff a8, AEEIETE N, AN EAREEIN, mrE RS HOE
AZRRSEIP) . R4, A constraint 3B flE, MiHRHISECEAZ RGN CEFEEHE 1 .
AR E BB [ constraint#l g M A b ik . s, w AR ASconstraintff 611 —FF, FHK
AT ISR

CHLNGES FOR NEZXT S INUDLATTION (Change Nuber = 1

JUNCTION DEMANDS CHANGED - PLEASE SEE RESULTS TAELE

TANEKE at node TANE-A has a new HGL of 210.000
TANE at node TANE-E has a new HGL of 210.000
RESULTS COBTAINED AFTER 5 TRIALS: ACCURACY = 00014

PARAMETEHR RESULTS

CONSTEAINT FPARANETER PIPE/NCDE FARAMETER
NUMEER TYFE NAME VALUE

1 ROUGHNESS 1 88.917
1 ROUGHNESS Z 88.917
1 ROUGHNESS 3 88.917
1 ROUGHNESS 4 88.917
1 ROUGHNESS 10 88.917
1 ROUGHNESS 1z 88.917
1 ROUGHNESS 14 88.917
1 ROUGHNESS 16 88.917
1 ROUGHNESS Z-16 88.917

CONSTEAINT NO. 1 REQUIRES A FACTOR = . 889

8. ZEHIKIMrHES 45 2R

CHALNGES FOR NEZXZT SINULATION (Change Number = 2 ]

JUNCTION DEMANDS CHANGED - PLEASE SEE RESULTS TAELE

TANE at node TANE-A2 has a new HGL of 190.000
TANE at node TANEK-E has a new HGL of 190,000

RESULTS OBTAINED AFTER 6 TRIALS: ACCURACY = .00118



PARLMETEHR

RESUTULTS3

CONSTRAINT PARAMETER PIPE/NODE PARAMETER
NUMEER TYPE NAME VALUE
1 ROUGHNESS 5 89.710
1 ROUGHNESS 6 89.710
1 ROUGHNESS 7 89.710
1 ROUGHNESS ] 89.710
1 ROUGHNESS =) 89.710
1 ROUGHNESS 11 89.710
1 ROUGHNESS 13 89.710
1 ROUGHNESS 15 89.710
1 ROUGHNESS X-15 89.710

CONSTRAINT WO, 1 REQUIRES A FACTOR = .897

B9, BI04 HES 45 5

2.2. Average Approach [#{E#:]

AP E N ZARAEL] (REAMHEL 555 52 constraintAH &), R LI HE & — A 0k
ffJconstraint/y F 2| R Gt b A 1 B . AR RS TE T, af LTS 35E> constraint(#) FUk 1) 4 R
REFERI T R T1F, IR RRA S0 T 1 BOREHE K, — U i 3 —>constraintifi 3 — X
)2k 55 — />constraint. $5% )5, G5 constraint [ T 45 SR BB AT~ 34 H ]
BRI A B EUL . 97 IR -7 B3 i constraint2 B n B0 RT 117 . 451l 1) AL
SERE12F13F 7R . 14261l % —constraintih Tk PR A 1217 Pipe2008, R G4 — A
constraintih TR PR &K B Hi2 17 Pipe2008, st nf 152X sbsh B, Mixsbst Bep, @b 5
F Fl constraint1 fllconstraint2 53 21| ()89 FOOHF- 3418, ahe ] LAFS F1| 5 M RS 15 2R 54189 .

pressure 7

Global Rough Factor =]

K 10. B /KFESZE 1 Y constraints 8 (M)



[pressurs ot f154  Fatnode [ 3]

Global Rough Factor =

B 11, WP KFESZI 21 constraintsE 22 (JA{E )

PARALMETER RESUTLTS

CONSTRAINT PARAMETER PIPE/NODE PARAMETER
NUMEBER TYPE MNAME VALUE
1 ROUGHNESS 1 88 .98%
1 ROUGHNESS 2 88.987
1 ROUGHNESS 3 88.987
1 ROUGHNESS 4 88.987
1 ROUGHNESS 5 88 .987
1 ROUGHNESS 6 88.987
1 ROUGHNESS 7 88 .987
1 ROUGHNESS 3 88.987

K12, R R

PLRALMETER RESULTS

CONSTRAINT PARAMETER PIPE/NODE PARAMETER
NUMEER TYPE NAME VALUE
1 ROUGHNESS 1 §9.925
1 ROUGHNESS 2 89.925
1 ROUGHNESS 3 89.925
1 ROUGHNESS 4 89.925
1 ROUGHNESS 5 89.925
1 ROUGHNESS 6 89.925
1 ROUGHNESS 7 §9.925
1 ROUGHNESS =] §9.925

Kl 13, ZEpEI20 FHgs R
3.0 Implicit Approach[[a= 5] (MRALEHE)
R VRN, @A 0T ORI PIPE2008 I & R HE Cletidb) $532:0k B 3l i 48 f i A Y (1)
ZH (Bl DRSS REG RGEH/KE) K Iz sl & (ol = ) R &) .
N T iEBHWENRHESE, M P et & 0 ERHEEdE. 5805300, M EeRER (30



RO ARSI HEA . XK, RMHEL AR N T N R B I (s FEAH TR S AR AH
] (RIS [R) il A5 ) — AL PR DRI ) o SRTI B 7 —FE, FHBASBSL 7R 1) ARG
I, BT s 3T B KRR S5 . 20 K Ry I, BT s 7 v B KRB AR &5 o FENG IS UERR P
HFEITR, PSR NA RN (SEBAGENRR ADoK —PE B iia g2 (591
B KFEMRA24050) -ILKE14. 558X J77%—+¢, FIHDemand PatternsfiChange Patterns3 ik 45 &
SR OB IR R 78Rt AL 4 k. Wi, Demand Patterns=g f [ 47 Jm it Al
AN AR, WESHT~. 1 fIChange Patterns 3z i B 15F1 160~ K11,

ARG (5 EEEHX S, WEeFi~) , AfEChange Patterns= #. 74 A\ 0 K17
B K FEECH, 12 X Le R 2 LB N BT R MR R 1K (7).

Data Table
June F'um:lTanIeIResurr |F'iF'ES j

" Primary Data

Nodedpipes all | Map| [ Selected ltems Only @ User Data
Index MName Constraint Group Calibration Group Bulk Rate Wa
1 1 1
2 2 2
3 3 2
4 4 2
5 5 2
6 B 2
7 7 2
8 & 2
9 9 1
10 10 1
11 11 2
12 12 1
13 13 1
14 14 2
15 15 2
16 1b 2
1f »-15 2
18 »-1b 2

K14, Gl rRcHEdl



B 15, 7 A AR AR

Bl 16, i1 20 AR A e

3.1 Optimized Calibration Data [UALISHESHE ] (RS EL)
J.Optimized Calibration Data [ &AL HESIE ]
— FUAGHEL e 5e i, 1 Bl ik Demand PatternsfliChange Patterns=Z iy N 7 A1 G (1)L 7 4
i, TP st T DAAE S i N AR (R AT A HE T 75 21 85 T . M Other Datasg gk A
Calibration=Z i, FEH A AASCE SR, WEMT7HTR. EA7H TR EdE & 5 Example
Program ' IR #E B B AR ). IEW M E17TE 2%, Calibrations 54 7> B8N T K5, 7E/N
AT AU AT, FkIRE SRUES A & . AN R
3.1.1 Pipe Attribute [ B¢J& ]
M Tl Attribute used for Pipe Type. ZRA % A & calibration group. %4 Nk 25
VRFE P EAETEBE 5 10 RS P10 R4 ol — A BE S LB BIX 0 IF . AT B HEAL

CHIFTIpTER) , FA A LMER LR 4] B a5 ikh—FE) SRIR @ AR HE4L .



Map ] Map Settingsl System Data Other Data ISetup/Defauhsl Reponl

Control Switches | Constraints ECElihfStiUnEI Quality | Meters |

J Roughness Calibration

Attribute used for "Pipe Type" ICaIibration Group & Adjust Roughness Coefiicients

Demand Tolerance % |U Fireflow Tolerance % IU " Adjust Aging Factors
Junction Pressure Data Junction Flow Data Roughness Bounds
CASE [JUNCTION [PRESSURE | i’ case [JuncTion [FLow | ﬂ PIPE TYPE [UPPER [LOWER i'
3 14.4 3 1750 0
2 7 15.4 2 7 900 1 120 90
2 100 70
3
| = |4 |
Pipe Flow Data System Demand Bounds Loss Coefficient {K) Bounds

CASE [PIPE  [FLOW Iil CASE ’TOLERANCE% |i| PIPE |UPPER [LOWER |i|
= i u

K17, feikskp
3.1.2 Demand Tolerance% [ /K& %% ]
Demand Tolerance% .y H] ME ] 45 E — M5 B RGIKREH SR HE A 72 . H4aE 1 F
TG, AHEFVE RN B R EMH AR GEHIREMAZEE , LSRN Sz Al
BRI (I AR D) 2 w2 . W, BRAEAZNE, Wi, RFGHK
AT, R, £ EET, B %5 RETFHERAKEMEG LM, X
FE, wT LA I K A 22K IR e Itk 2501000, W R - 2R e — MR E A TMGD B2
FENB% ARG KR, TR, Rk RE VB R MK E7E0.95 MGD F11.05 MGD 2
AL,
3.1.3 Fireflow Tolerance% [ 1Bl /KFEA %% ]
Fireflow Tolerance% .o 2 4 T il P 48E SR “WPi-a” WA RHE 2~ 22 .
feE— AN ERME G, BRHERIESRE WA “HBi-maE” H (e e BT SR A
CHIRE A2, PARIEAD WL E R R T (0 an s g RN 2 1) (1 i 2
3.1.4 Roughness Calibration [ ¥k 28 Kk v ]
Roughness Calibration= 5. & F >k fi 8 {8 15 A5 A HE R ERRE B R4 (BRI, B S
ERAEGY R T o R T8 S A F AR IR AR B, AP 2 S MR R A B (i
MIERUE EHEE) 7w 55 T 10 UL 1) BOR RS 5 R 2. A2 7 e 7 AR IR B Sl 45 31
ARG AE R R (N R ) o — EL3RAS TOx 26 fR7, gl ] ORI A BA TSk Tl ks >k 1)
FHHE P R .
3.1.5 Junction Pressures Menu [ IBcH:5 5 Hs 32 8 ]
Junction Pressures=g Fgli HIkdi i 5 ik e 15 SO DG IR SEIU R i SRS 36— B HR A
WYY s o S — 4L AR R AT 56 . 25 8 Sk di s Ik A G s g, T A = A
kfgE A (psi B0E kpa) o XREAARAEEE, H P 52 ol LAs @ PUASAS R 9 s
o 280, SRAFPIAIL IR T, AN T — NSRS 4 Ak o DRI, RS
MRS T AN R e SR, I AN ARt (B T4 HHEK



3.1.6  Junction Flow Data Menu [ 4275 s & 505 2 5 ]

Junction Flow Data /2 5k 45 & 5 Junction Pressure 4 A FRIIBE32 T U A 5 1 v -0
o NAXSRAIIE, FEIBCHETY AU B Ry N IR IBEE 1Y SO 0 5 s ) S B b g N R 25
B B, SRR E IR IR B KRR HE v] LLALRS — AN IBCEETY RUAR 1) B O R A
PAS T — 5 AR AR i . 5146, AN SRR IR s S AN b — X ™. ildn, FH P )
DU — NP2 R R A LA R 2 AN RS s (R Bl KRB . ez, FH P ol LR E — VB
FEAT R AR AN AT R ) s A

MiJunction Pressures Menu—#f, 5551 HIRFIWTIHFE T s i i S5 W0 — A AL AR OC . X
SRR, P 2 ] LIs e A e . 25 =0 sk ds e Pk A1y s s,
T 56 = A kR e Frilli 8. B, AT dskfEJunction Pressure MenuH (1) 4EN1H ) s
JHE, HERTASRAG — MR A

3.1.7. Roughness Bounds Menu [ i1 % 4 1F52 ]

— HEN T EF IR EAE, H P T DR A (B, R R AR s K ED
AAE A L S B fR A, Roughness Bounds3 fii HIK B 5 RN BCATAH O IRHDRS B2 SR 2 {1
RIS o SR AR F1 0 R R € KIPipe TypeZl 4 5. HE P RIkR € 58 Bt
FHOG I BORDRE B2 R 50 ERRAEAT R PRAE. vTLUH SEBrHazen Will iamsHHHERE BB (a0
80-120) o fitur, b BRAELAN N RSN 51 4120-90, i H.100-7043 43 50 5 b i BER A1 1 AN 21
2R R s 2R B A

3.1.8. Pipe Flow Data Menu [ & 18 i &£ =2 54 ]

B T AL ISR R 04, R nT LA PR AR TR Sk i #5520 S0 H 5 4 e P T 1R il
TR AHAIRC . F)H Pipe Flow Datan] U A L E U « 5561752584, W] LU HPipe Flow Data
KA = BRI B S W S B R AT DG . R TR B, P R
A] LAFE 2 YNSRI S AR . 28 20 HI Sk da e P i B i g5, 1 55— 5102 FH k4R e M1
AR 250, WAIRMSE B sIE, H4Pipe Flow Datassr i A 4.

3.1.9. System Demand Bounds Menu [ &4 7 5K A2 H ]

System Demand Bounds[ R4t /K EIL A ] 32 FIR AL A 0 (ilan, R de
H) WEBRGEHKER . WERHKEIR A, BFSHE TV mUHKE LA W o
BRI P K B KA i 2 R GE 7K & . System Demand BoundsZe A RIEE 41 KR € 5
B A RN S RS AR EASCRIIA T AL Cln, 24D o "I LLAEDemand Tolerance%H
XA IR — MR R A ZEE, 3. 1L 25T Tk .

3.1.10 Loss Coefficient (K) Bounds [ FH 4512k %24 (K) 5]

Loss Coefficient Bounds= itk H1 >k ¢ B 5 45 BOHI G 1) JR i B ) 43 2k 3R B 1 L 1) o SR BRI o —
HI 2 FHRbR R B S s o SIS ISR AR & 51 BOr O IR R FE 3R 250 B BRAE AN T B
o B T8 BORDRE RS R B LS, v DX e 24, Bl X e 2ok A BOHRE B &R
B A

3.2 Model Application [ #7145 1] ]

— H S 2N B SR HESE b, A TS i) i 4 L 45 P (W Analyzei i ki 47
KHES BT HHiILAnalysis Setup= )5, - Wiz M AT A Analysis Typestit £ “System
Calibration” . —H _FIR TAESER A MARTE T Analyzedicdl C(ULIEM18) vl LA U HE 73 #T
PP UG AT IS, I — A HE, Hoh BoR TRAEMIZITIRES . RAED s, S7eh
e (A9 S Il — A SRR HE SIS BAE . B HARISOR R P IEH 45 . iy, FH P
R ik “Yes” IR H 45 SRR IR HOR [F] 42 1E W (SR SRR . ILAE ) BL st i Reporthr 28 ilE AReport
WH, KRR R,



Pipe 2000 [implicit] CP[Cal1] DP[Cal1]
File Edit ‘iew Analyze Move Labels Facilties Management Help

o Sop
Map I Map Si
| Layout Analysis Year——————— —Analysis Type
. P UseCureniveai | KvPipe
SR |I " EPANetin Pipez000 environment  (Water Quality)
:';::( " EPANet environment (Water Quality)
| " System Calibration
Rafresh Anulyze :
Table " Rural Analysis
Cancel | £ Fireflow Analysis (Hydrants)
Q)
::ﬂ" Load |every vl setf of results. ™ Use Table Index Numbers for EPA
n
Z Sel

[ 18, AP HTREE S
KY4

/| y Program Teminated with exit code 0
e E =it ‘Window?

Yes | No I

K19, AeHELEHE
3.3 Calibration Results [ #&#E45 R ]
ZOI R HEL R E20 0T R . BT TR B, BRI SE RO BLAL CGRAD 1I0RDREE R2L
H120, BB CGEAD 21 HIRE B RECH90, FI X LU BORTRE B2 2 8 4 RS Al e 5 R 3FIk
FEAT TR D153 0 14 Apsifi15.4psi (AR T)) o XS RIS 14.4psi F115.4 psi
VI .



SUMMARY OF RESTLTS :

Fercent Deviation between MEASURED and TARGET Values = . 393

OPTIMAL walues for the Decision variables:

Hazen Williswm coefficients: for group nuwber 1
Hazen William coefficients: for group number 2

1z0. [120.0< > 90.0]
90. [100.0< > 70.0]

Measured and Target pressures (psi or kPa):

TEST NODE MEASURED OPTIMAL
CASE NUMEER PRESSURE PRESSURE
1 3 14.4 14.4
2 7 15.4 15.5

20. I MRS R
Calibration of Hydraulic Networks [ 7K 7% MBI HE ]

IR Calibration Examples [ £ #E41 1]
Optimized Calibration Data [ {4445 v %d ]
Optimized Calibration [fifbut ]

K PR R AR

fE# Lindell E. Ormsbee and Srinivasa Lingireddy
Department of Civil Engineering [T K L2 &]
161 Raymond Building [161 & 244 K 5]
University of Kentucky [ 4 K2
Lexington, KY 40506-0281

H1E:  (859) 257 5243

LI (859) 257 4404

HLFHBME:  Lindell@kypipe.com

1 Wk

1.1 EMWAH

1.2 EMEEEEEK

1.3 MHAZH

2 fE AR E s

3 HEB Sl A

3.1 EBUHREE R EUE

341 B R ECR

3.1.2 EIEAIRE LIS

3.1.21 HEEBA



3.1.2.2 X-THPikeE

3.1.2.3 —Mgl

3.2 WA E

3.2 HHAK R 7S ) 43 i

3.2.2  HHIK R ) 43 i

4 WA

4.1 JHPIZKFENI

4.2 EENEE

4.3 JKFHEGE

5 PPREAIEE R

6 AT 2O AL T

7 HEATRUERNE

8 AT RO AR B AL T

8.1 fEMTIL

8.2 MiHUVL

8.3 fhfkix

9 JR¥

10 WgEMgiie11 %30

1 Mg

F A0 AR, A W R U LA BRI v K 3 IC R G SR MBS, %
T AR PR A RS 5 T A T LMk o FUR 2 I R R T S L BN IR 2 i v
(RN o X IR AL A 19 KK 2 7R TR AT L2 B EiAT FH /K RGeS AT A T AR
A, WA LLEE B2 (Ormsbee #1 Chase, 1988) i HifI5EMA . SR, X EERIR R4 bk
FEAR KL RE AR T4 N B R v

1.1 & MAH

FER VST URE R 34T SE PR IC K R 48 (R @A R 2 17, 2020 AT SR AT LM (R ok ik
SRR ALK R . X BR AR T A — BRI R R ORI R R (WE1D .
KRBT, BEHARR A B, W AUNRR RS T 2B (BEH MEREM AL
B 0 R G K 8 R GE ORI A5



|_| Pipe Junction

il F |
Junction

Link
) Number

()
3
Node 3

Number

B AR — R
1.2 ERHEEESR
LR BRI B AR BU g ' . & K. BRI BOERE R R . B RN AR SR K Bl
BT b MKE. RERKEKA TJ\/I[LIEH%/JLE/Jﬂ( %Eﬁ% TN b KGR (KA [l
AN, AR eI KRS BRI AL P AKE RS Rl A, X2
LRI, B 2P .

service Connections

. Midpoint
Distnbuted Dcmar'{-:}s __________
115 1 ¥s I 115 15
1 Vs 1%, 1 s 1%

4 Vs
e Lgoregated Demands — pi

K2 AR b A s i



B T WP R BOT i Bm LAAh IR RS BRI AT KA Kt SRR ] I B
FIT A 7R A A ) A9 B e 300 5 A5 KA 1R LA Bl A S TR o A 252 1R A B A 00 3 3
TV RO A B R A R AR PR W 2. — FARAS 1 WOBEBY PR b 5 et Y
AL APV SR U AR e 2 (1 A s A X L 50

1.3 HiSH

— BV BRI Bt MR MRS 58 B, RN SRR 2 BT, A2 58 A DR R A2
ZH WA, SO PSR R 1 SR BORURE R B K& . T
RS2 P NS B R0 B SCRT SR AR RAR, 3 9 T R R IR R B 4 R B B R
FOHERLHE 1 2 B S A (il R R P AR B AR IR, ELRIBIAR S ROKEL
BTSRRI B EAE k. W, B AR N Z BN AP IR (LK) .
NN RSP BRI T VRN

i e B 5 € Mg
BRI SRR 0 il
WA HER

TR EE

BT A HE
HEAT U E AL HE

HEAT WOMAR

K3 PR AR HE (17> 20 3%

2 WERINE E T i

FERHEAR T8 PRI 2 i, BB SE e BB € i (S AR BORGT L 18T
WHFE. Bk Ir 5y BRI KBTI 5 ZAHSCHIK 170 MR A Chy KA (A
B o WO WRAR EE SRR RN . Fhn, MRS AT TSR K W8
SR — L 5l BEVHRIE T L FIEFE LR 70 A (Walski, 1998) Kt T . X )5+, EAn] LA
TR AT A AT T ARSI BN Iy MR R o XA TAE — N I 8]
ARG KA, BRI — MK N R G AR (FREM 248
RRLT N RGP R HLSE

A PR A3 58 PR MR SR IR 0 T R B S (it 1 A SCHACAR (B2 el PO S M1 it e DL S e A
3 I A BTN 2 (0] W) S RE L — 25455 (Walski, 1995). HI T Aaa 7 Hrin, ml L]
ANFEAT S AE T KA RIS T AL 380 4 22 A AU S A0 PR 0 U R A HE R A . 53— D7 i, AT
S WAL, BB ZRCRAEBACIN [ BON I Bt (Bl —2ER .

WH, AT AT BRI ATHIFFON BERA HE A K LE — AR i 2k . i, S B 1
i 72 M AR i v RESE ] T — FRIFTER A, M0 53 Ah— B SR AU T RE G S b ¢, 4%, X
A RECR T BT b P o (R A 2 TR o X S8 2% R A M S T P SR AL A AR R B F) T i AN
Bl IR BR . B, 47— AN A G BE (R AR (i, 45wk lfioR 1209500
MNATA] BE2 R GPS[ A BRE A7 R ZE KA 52 S BRI R, 1T AN 3 S £ Y A 25 e e [) 10EAT A
fio

3 HEERESH A THE

FHEZK I3 W35 0 R 8 R S HI I A T . A K2 BB 5 LRI S 5L
FHOR R SR BE (K ANBARE 1, 6 i L AN 52 1 K 20 2 0 A B RS P2 AR O 3 i 21
AT R AL I KR



3.1 EBUHREE R EUE

A LA TP 3 SR Bl BT I M B KR A BOR R FE R BRI a6 Sl . VP2 HT9TA
ARV I BRI R T S BORRE B R B S e ms, RGBSR A2 & b BURrE
PIRE, LLWEM . B R (Lamont [F75¢], 1981) o X—RHEAMERMERZRM L1
N (A, 19910 o REIRLERMO THEMRA R, w128 %8 (K15 F PR A0 B 0 10 19 0 i
W R B, S EOXRE LR N K E IR . K R N A5 SR RS g . BTLL, Bk T B LA
A, I A EE R BORURS B R BTG AN SR A B NI R A3 B . LA Al
FBE T, SR B0 (A 30 TE R P R A R AR HE AT a0, DR 2R v A PR A RS 52 R 2
Shr FRARE T2 RN EME S R/EG LR R SRR 5 R R G fRifb S IR BN 5 .

Pipe Material Age (years) Diameter C Factor
Cast Iron New All Sizes 130
5 =>380mim (151n) 120
>100mm (41n) 118
10 =>600mm (24in) 113
=>300mm (12in) 111
>100mimn (4in) 107
20 =>600mm (24in) 100
>300mm (12in) 96
>100mm (41n) 89
30 =>760mm (301n) 80
=400mim (161n) 87
>100mm (4in) 75
40 =>760mm (30in) 83
=>400mm (161n) a0
=>100mm (41n) 64
Ductile Iron New 140
Plastic PVC Average 140
Asbestos Cement Average 140
Wood Stave Average 120

R H NG — i B BOURE 5 R 40
3.1.1 EiER R R

R LA P Pl o 7 (e R oR S N e S R /K AR G B RIDRE JE AR L AN el o O T3 I Bz Ak
SRAFE BOHURE S AR BN e VIS THE, Sl RE LS B e RV M1 i, K Aan e K R 4 70 GV 22 AR
Xk (ZHK4a) o K5, EREADXOE BN A RS LTI, DI AN TE A R S R 5L
v (Z0E4b) o — HAIEH e TR R B, (Z0-4c) , sl LU RS
AR K By B S AR M A



1950 - 1960
Cast Iron

1930 - 1940
Cast Iron

1970 - 1980
Cast Iron

Klda H5 1 7 R AT A TR R RV AR 10 22 X

12 in
16 in
12in 6 in
pipe segment —
FEab A XS AR
i
wn
; DIAMETER
& 7
g 400
= T
= \." 300mm
E 150mm
>
FIPE AGE

Kldc FLKEE RS SRR B IR 2O R K

3.1.2 EBURHRE I REOINIAAG HAE

WIS RPN NP B B, o DA A A BORRE B R Ul (WLEI5a) o IR
g )a, nTLMEHI PR 7 (Walski, 1984)H (1) — kAl 08 BORRE 5 R 4 1) FFBRE BUE (LK
5b) 8% 2) XHPIME (WESe) o HERROTIEF, HemallEBRMKENER. BE,
B 2 AR, AP 22 SR g o B A AN B ) g 3k N I R s ) R B AE . LB AT
Hazen-Williams [ 8% Darcy-Weisbach A Xk KA1 vH 5 A BORDRG FE 2R 80 i, JRIRE B
R T ) L RN 10 1] S A DG AR B R B D 5k o TR TR A5 4k, SR FH XU ) 3R



Tride M0 H., AR IFIRAETE (10 7Kl B T e sl i RAE I FAT e A T /NB T, T L SO %
MIACKHUR MM SR % (Walski, 1985).

Pressure Pressure Flow
Hydrant 1 Hydrant 2 Hydrant
._ Pipe Length ’..'
&r
—r Closed
Flow Direction Valve
Kl5a & BORLRS & AR B0 & K
Pressure Difterential Pressure
Hydeang 1 Pressure Gage Hydrant 2 Flow
Hydrant

Hose

1

I | Closed
I ! I ] Valve
K5b JEECE Bk
Pressure Gages
Pressure Pressure
Hydrant 1 Hydrant 2 Flow
Hydrant
Closed
| ! Valve

Kl5c XU 3%
3.1.2.1 JFEEBOL
I I BUEI KL RS S5 R
1) WEPA B Pk (Lp) L MG, BA K
2) WiEER(Dp), PALTmm, EEKEIRE N ATKER. KEKHENIE, T KEREF AR
PAR B KRR R, SEBR ARSI T AFREAR. AR, 1 RO AR gt i 8 o R s
ARECKEBEE G AR R . R BZAN, RV IR IR ANN k3 S i AN R G 1
PRI, (HER G S P Il o™ A2 35 5, By 23 S8 K St A i 46 2R
3) X AT A LW BAR,  GEF — XN BIKIes) P 2 e — A2 & (I



K5b) o ZERBEE A LUE N ERT, NS EE AN R vh . Walski (1984) #E#{T
ARSI, PSR, mEE. A HAEE . QGEE: DB K I 3 2 5ok
BN, He AR R AR, WK AT, R BOACKIRR ST AR 2,

HAE TR KKK

4) FTIFPIANTE B R A 2 BT 1 B, AR A T

5) KM G — AP RE NI, S ELFT I B R b R /N e AR W A I 3
LEREAT IR AR 3 SRR AfA HE K © 208 BTy 441

6) e LE NI BAR A N O HE K FQp (I78). 33 R H] T30 ) s ms s J T 2 iz FTA Sk il

S B AR T 1 HE K g PA AT BASEBAT 45« — B T HEK IR P (in 1), mhal DS T
1 v 2ORs HE A AR 5 (Qp) -

271 0.5
Q, = ~a-nte 900 3
P \ A1
U, DnemiMs HA5, BT mm;  Cd WA RS, % RBUS WIS (LK) .

ER: UAAIRK G, A A BE AN R o 75 30 A2 0 K AR 7K R ™ A W A P s e
FERXPREIE N, e BT SR e ) o

Outlet Smooth Outlet Square Outlet Square and
and Rounded. and Sharp. Projecting into Barrel.
Coefficient: 0.90 Coefficient: 0.80 Coefficient: 0.70

K6 Vi By ke i HE K R4
7) WHREH R, e SN RSV (m/s), XA TIAR:
V.o=Q /(#D: 4
P P P 2

8) g ML B A XU R DA, I O s oA T e o A PR g B R S g B
HIREIR(Hp), BRUVE B Lp, (#1581 I 8 ol B L R Sp .

s, = Hy 7L, .

9a) — HAGE| TRXPUANIEE S, whnl LUE R i 2 5075 #]Hazen-Williams S 2 & £1(Cp).



218‘-?P
= 0 6340 5%
’ ]}P SP 4

9b)Jy T LS b BEARLRE S 3R 2 (2001 2 i i Darcy-Weisbach 22 A HSLH BEEE R AL, T
T HiR(Walski, 1984): )

C

F g>p Dy
= Trrr2
500V N

K, g A SN (9.8 1K/ 7%

— H O R R AL, 2 T A

R BEARVE KR H20°C (680 F), NI WHHC A

R=93%,D,
X6

— HfiE TR RS | AIE R, 5t nl LUK H486 A Colebrook-White 28 2k H 587 8 RS & &
B, wF:

E;::i?ﬁ% EKPE_LIEWEF}_-Z?}g;JF

3.1.2.2. WU BiREE
B T R — X R DR B R RSN, XSUE BT AR TE RN RIS BUE S AR FAEARTRIY, Wil 5c
Pis e IXPMESL R, B R ) B P AN B AR AR R 7K D030 B R 2248 o AT A Ak ¥ 7K D ks
FE S RSk (mD) S5AEX S 2% 050 GHPIFRBINE FbsmZ Mo S TAGHPi#E, wLUsfF
HI 8 R H I S5 Bt Hp (m) 7K Skt 2%

A7

(P, — )
o= 0 TUhgt(E, -2y
8

Arf, PUREE BRI (kPa) , Z12& R i ibs s (m) , P2JEAE R it
Mt (kPa) , Z2:2& Rt it ibsm (m) .

W5 W AZA 2 A A B AT BORI € AN D TE 2 T w22 BRI, S Rk £ n] AAE—
ANSEIE] B AF BN P BB o IXREAROT LKA 5 AT 7R RS 1) 110 v 22 N SR 1
BRI AR ZE NPT, A I T DU T ISR SRA I B A A e (R ik B
fEH. SR, BRARSE m e ) BB Amal S /b, 75 WIFAS G RE % R A S e 2248 . W] B
AR B R el kI vk 2, R A DU Py B b i s e, AR5 R T I s
A A S S 22 BT (B Z1 - Z2 = 2.31 X [P2(E &) - P1(FFA)].

3.1.2.3.  RAIRE WAL

B BORURR JS 3R 5 S50 v A PR v B ke 38 5 2 AU HT Bourdon A5 2 s v R (¥, 320l s v
e R — NI (T B R e 22 e A I BT AR IR — AN HE SO Y. Bourdon 4 2l s v AN ] 1)
g (Bt 2A, A, K1 B) , IR IR 22 . KRS LT, XTI BKRESLIR AL A 45

H



BT O T o SRR ER, ] LU LL 5kPa (1 psi) 3 & (il ki, ek
B KT AU BRI 120% (ZH 255N, 1989 45) o 74t b TIHBRTE R ik hibs
A, AR B ppas . I phE AN, BT T A B AR R 2 1R, A
FAA—A R e dflgs (Walski, 1984) .

HEBEA T BORURE B R BOIAR 2 7T, Sl i s A T A% o A% Xk, A B ke LA
AREIHEK R . H4h, BRIEREA B KHECEI T (A Mk FrmimE. i B, R R B
ARSI 2 T B TAERS, Sl W ST A @ AR & I AT B b, PRAEMINR 22 AT . 1Nt
— W ABVaIE i, BAORETE AR m N IRE . Bl R s N e 5o URYLRN G
LT, DA T B SE B4 A

AT TS 1R T VAR B NE e e AR 1 (B RN T16981) i TR L,

XTI VR IRCR AR T o WA REOUR, TR IR B AR AN B8 A= A2 8 1R 38 F2 KA o A e LIk
Sk RTFIXR BRI L, R U AR Kl T AT AR LS, HAET) 5
o S B Bl A AR K AR KA SR E i (Walski, 1999)

3.2 W A HIKE S

FEHE 3 BT P B 52 5 A B S HOEN 9 FL BT ST (FRS AT sl B AR (K
FERIA AT (K& R S AN S SRR ma X, RUOIAEZK DX ek 1 FH 7K S B A (0 2R
AR FHAH 6 FH 7K 2 22 $ime LAl 220 fg st vl CAAS 28045 25 H/K B IO 46 T ¥ T . 3 4h,

R LR S a5 A A A K DX Sl FH b 2R AR G (1 THIAR 4R s P 20 1 A e LA FH /K it R
KAFEUMEFAL . ARG O, IR gl B RORU0 S DT s K B Ak T

3.2.1 FH/KEMZE ] 43I

AL DU SRR R R AT s K B ORI A VA, IR e 7 VR AN A LBt 1) U RS 25
DAK SERERAFESE o Al s IR 2R FHAK B — AN 32 S R TR 1o (1420 B8«

1. 05, B TR RHE RS H KR (BITD) o i CAZESRKES FIv
AE GRS RSP RAUKED WK BRI R R 22 R e AR G T S E i, IF LAtk
KA B RGN KR

2. 00, IEHRETIH A, W8I K S A R T DA K IR A P R ) 4 LR S
Be T A £ R AR (HIMD), b j =55 AR HKE S bl SO SR A KR
(B ETRD) 5 8L MR FR G0 F K s b 25 51 7K 2 RV ) LA 3 s AR 4 K &

TRD = TD - ), MD,

A9

3. W=, WE SR ARSI I A IR S5 DX AR o f5e 3 T TR Wi dl) 53 T 202 KB 210 5 1Y
RINEB A=, WmE7apr.

4. — HHE 75 AR AT M AR SS XA, AT LA g5 s Ak (K046 K 2= Al
5o EIEAEMR ST X A FRIRAN ] K TR (N G 5, R e R B i 2K 4 5 SR LAAR SR IR K
BT (LETD) o S35k, WRTLLE AR RS SRR 55 3 SR OR I AR, SR A T BEFRRE
R ASRLT KR T (WET7e) « FERMAEILT, XLEE5 R SRS AE S ALK
EAGTHE. B LR, B MOE IR, e AR SN . W] RS FK IR T
3 T KR R T A 5 AE  (Cesario, 1995). T i A7 FH /K J5 12 10 Jse 52 B4 21 A
AR G AR AT A3 2UAN 7] 3 S0 1) A7 TR 7K AL RO A AL

5. —HAGR TR A (WstZIED) I H/KEA AL, e R iy fE it al LS o
BER KA VHE (R ERED)) o



RED; =IED; * TRD/ IED;

10

6. — HARAG TR nd A St (1 P KR AR, gl m A e et 1 Y 7R B B4 A
ST IS (0 A0 B AT NS Rl A5 275 5 KR e 28 Al A

Dj = ]'.‘:[EDJ + ]'.'H"]I:'j

3.2.2 JHZKE VI a] 7 Aic

A DA 7 32— SRAt o T T 00 23 # w2 P A i B I T T A2 AR R, R T K
RETU IR HE o — SRR SEVE T OB BRI e Ak (P 2K 23 AN TR R A 2R, R0 AT
FHZK R R B r] AR AT A . g BB SR A S R mi O AE 2 o T 5 — R oL,
MR R AT 4 5 SR RS R S R A P A T A Y UK K S ) () AR A, TR e Bls
JAT R KA R AT 40— A o G 8 %l T 2K SR 1) g S 0 i S A AT e 7K R
GUIK G P oE A, T LU 2 AR S KR D 5 B 4 i KR B 7 Sl Bl 1
FoE Y Al m LGS I 1 225 1) P 7K PR 8 SR A L S A F R

4 WIS HER

i S S AL, AT DS TR S B RS vE o SIS AT A A T S B A IS K 7 4
PR LA R 45 SRAN LI S NS4 ) P S URE R vl A A R S R it v o SRR PRt
W H A PR FESR: . ST, DLSORATE N Tt .

WA R R I, T R R 22 ok B S S R AR W B . i, RHMER R R
o, RECKEMW T

C =k + error)(h + error)** 0

WARVAhEEE RS 2 A SRR ZE O TV R hD B GAE, 52k i AdE
A B RASHE R TCTE AL ) o X U, JEA FATRCAEA e it — A “ A H” Bl
Bk (Walski, 1986) o #R1fT, WA 2 A s /N T E 2 (Fln, /NT198 RUFD
N PRV RS R AR HERE R (1) 05, AN W] Bt b T 47 fr 4 A2 B IR AR ) CHPR IR BRI H)
il A ) R M — TR Mt A, A ORI NI B R R 2, R DRI R B 7K S 3 AR A e iz
KA SR 2 . TWFAE DL R G — R 52 LR AT (17, R B K FE IR T 759 5 5l
WA v 7 A ST I £ 9 R )

4.1 JHBIKFEMR

X TSR K 07 AR R AR B FH R HE AR s 8 i &5 W B /KRB S i AR I AR o i 4
PRI S oh Cof LR S Rl 8K Sk RS HETE HF SRR SR T ek, ik
AT BT K FEMAR I, 7 56 B 48 /D AT 19 B AR SR AT B R e . — N BT Bk
HEE R, 15— AN BRI B R . AT B AR 1 — D B A
N Y, FAN, 1989 1F)

L. PR E AR vk, .

2. e A S BT R BRI — AN R A AR R ORIz B ASIE A4S d o
3. T E AR, ORI IR B A B ) G AT

4 HEZKH 7 A4 PR W Ak 1 i3 BT AR

5 M THEAENIHEKRE, TR N AR ELAf e W (0282 (it e A, B Milgkak
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HHHAD (S E6) .

6. ARSI IR R B D ORISR PRI A R -

7. TP R, b I AR D TR £ N IO

8a. fERATR LATMIJEA, K BT IE R KW 1, RIR 8 RITIT ke .

8b.  WURAN TH5 AT, RIITITHBIAR, SRJER ST B T H K b
b, N E PR SLRCE R AR
9. HEEN TR AE, RN SRR TR A Y B R AR IR T T R A A

10, SRR SE R, RMAIHEKI Bk, AP Bk RN e, JF SRR v b ki -

N T A BB HE ) 78 2 B, AT TN B ARE S 56 T SR AR E A AT S 22 . AR AT AR
S ZHT, SR CH RGA AT B RS AR BB . X AFKAKALE R ZORE
GRS TR MBI AR HE, 30 A AT g W BT T DA S S R Bl as He 0 el 22 (8
Ni%% /b J35kPa  (5psi) , % T 140kpa (20psi) (Walski, 1990a). Ui iHBi#2 HEK A
AL AR AN R R, TREH LB T AR, IFF A B ke . AE— 2841,
R Z MNP (N RSP T, —ANEE BRI =T8N EAER RN,
NIX B 0 7 A S BAS JEA I TE B OC T I T T2 AR A ) (Walski, 1999)

4.2, ENHH

B T ERSIR S LA, DK AR TERI24 /N AR 31 1)t o TR AS I A5 28
A B WA SRR R KFEKA . DL 555 . T 5 RGUH MR
RIRE KB ) R K, IRZHER TR O IER ST — o glE 7. #lin, K2R
G WAL SR/ IS R K SR KAL) G HE K & o IR BB it TR B AN RIS f B
K& BURERIAE o W Bzl R Isr), E FERHE AT T A 2 RS ik o o R IX Se 54 A
SEILRSH, GRS AT R 202 I I 1 s ) v B B R IR X S s .t SR KR I 2k
R ETE, AT LR KGR KA AR A S P AR T RN B R H R

4.3 KT

AU, TR AR SRR e it R AR IBEE ], KA g 2 F e /K R 48 AN AT RE I
[i] (Grayman, 1998, Cesario, A.L., %% A., 1996, Kennedy, %A, 1991) . & MMt
FIBEFAE A o W HIEKIEAL GEF 7K R, AN koh S A A
oy, JEH AT DU AR RGP AL . T DA KIS BIRAFE s B ARO AL R I 1] o 045 1) A% 7%
N TR] AT Ay 7K 3 78 P A 2R AR A SR T — AN e

Fi4k, R DUREPANETAHE R /K SR B RS T L /K 3248 (Rosman, 1994). 1XFF, 7K B8l
FH AT 22 258 vh 25 s RUIE R FAR BE o |l T 7K BT ABE 28 &5 SRS TS I AR I K ) e BT 45 L
ST TN A P 2 T ) O 22 A T OB VAL T B, BIPEAL DT ARR R K ) BB A3 4

5 DEfHIIIL R

18 FHTHY 97 K AEEAR I, 30k e A 9 77 7K 0 B 4 B A B 28 v 4 RO K &, R PSS 28 R A
U= NEREZ AT KBTI HEK o AR BT AS ()30 A0 ) Fouul {855 AH Y. AR S0 A LU A8 DA VTA
B (PRSI o A RIS ), B SR AR H I AT 41, MR BBl K SR 7K A7 (1) A
W RS T TN 7K R KA 5 SEE AR LE A AP A B IR RS i ko e A0 K S dts i, AT
FRISFR] (ol A e D H AR AL TN A LA L PPk B ARG 1 7 o

A BLIE A PR A A RS A R BT VAL o B IR R 4] He 22 GBS hpsinl) B 4H
M2 (RGERILN 2 5P R 22D o REEAETE T, HEFRAA AR s 2 h5iE . 0 T
JEVARSEAEL, 38 5K K AR 7KL B OB AT S AT b . JERPRERE b, B BRSO & S
R FE E FHIEAH G, K505 B S — BRI ARG (38 A T F08 75 B = 2O 1)
BETAGSHE . ), MR NZ M R HE BIX A — AR, BIAH DGR FH AR SN 2 52 20 2 1) T4t
TEVOE N 5N, B B R HE R — AN, B S R s E (Bl ie, 7K46
ARSI RIS, 5555 NOZ—FER ST IER I S50l —FF o i X LR SHEA AT 77
BEAT B UK AE 0 (Walski, 1995)



HH TR TR P P e B, AR DAy 4 PR TR A HE i B — OE ) . AKZEE 2L, /N T 10% 1 B K )
RSB E (WL IBE . KA D 2% K2 BRI S R Vrr, T/ T-5%% 1
REHverk @47 AN H M & W2 AR5 AR ) . RV R 36 B B 5 RATZRUEN, (2
Z i Sewers and Water Mains Committee of the Water Authorities in the United Kingdom [ [%
KRGS SR KR M K ERRE] (1989) kA | —% “Performance Criteria [ REAEN]”
XFTARAREAL, HAEN AR

1. WAL :

a. s KT S AKAREII10%8, ASEE 5% o

b. M AL T SRR 10%8), AL EI10% -

2. AL

a X T-85%MISzib &, KH0.5 m (1.6ft) 5k 5% MKk,

b %t T-95%HISZI &, K/H0.75 m (2.31ft) 5% 5% KK Lisk.

c X T100% 1 S8, KH2 m (6.2ft) 8k 15% MKk .

X T RIS, DL SRAEAN [ PR I ] R 39 A AT = b SZ RO RS AS A HE I FL S - A Y
-2 KA K AR R ZE A N A% AED % LA o T LA F AR A v A 381 3 0 ) PRl 1 25

RS I FH AN B 7 2 0 225 SR 2 1 i 22 P e b J LN SR R R 1Y, il 1) BRI S % (37
BT REUEA SHAKESED  2) BPRpEMES R8T, FK%5%) , 3) MR
PIERUTRR (REBOERZIENRI T A B, 4 FFRIE I AT, 5) &t
AT (FRETRIIPRVIEBOE, KMKAL. RIEAESE) , 6) D il RmaR (R{eaR
RN TR R AOCHA) 7)) WISz R A RHESESE) 8) MRz (HnfEdl &
I EAHED o AR, AR RETH BR dE P AR R A it PR e A D T DA
TP RPN A B /)y o 1% 2 F Y oAk i S R A I TS PR AR I R P e S = 2 - R
TR R e, RGO HE o 1 TR B 1 0B AT 1 ik .

6 AT ML R

A SN PR AL B A S B PN AN [R) HZE AR KIS CBIERT-30%) 5 i HAR AT &E,
18 I A i 22 1) Jit DR 4 o8 A5 BORFURE J8 R B = il P KB (R A o SR R 22 ARV IRV o 3
X2 MR AR 2, 4G 1) KPIEE A IR, 2) A IERA IR it 4 slK A6 1 2l
B, 3) HRIEE RS (B, HeS AR 128 4555) , 4) HRMEEKE, 5) 4
WIVE LR R, 6) HHRME XS, 55 (Walski, 1990a) .

7057 MR H A R (P ME— R U RS ) S S B DG s, SR e AT HERF I
REZHAEOT, — Lol IS E s AT 5 o XFERDESR it T — AN G- (1) A 4k ) )
R BRI iR M T 5 — M E R IR B v . B, AR v A Rt SR AT
WA AL AT DA SE e A AR 2R v O P I A 2 HLVE S5t G I s ) 25 SRR AT B0 . 3 0 AT 5 5]
ST ORI [R5 AR s IR K S B S B4 TR0, 7 I AT AR PR S ith e ictis b n] BEAFAE
i % (Cruickshank, fllLong, 1992). 4K, X e Szl i CRUSN K SK) 1R 2=/ 17
R M Zerr k2. Joietfar,  RAT ALK v 5 485 R S 45 AT BRI AR DG 1 G
WENT 208087 A, ABEHHTHORHER &G — 2.

7 BEATRURAE MY



FEBATHONAHEZ |, HEAT ARG RBURAME 0 A i AR B AT 20, IXAE AT LAY B T s A 20 R 2
AIREMUE K o 0 I A ] SR S0 A — AN AN [ PR AR 5 DA DG I s i ] DA S G i 2

Bln, ARV R PUBIEAT — AN TR I, DD RE R UEAT 2 AL, DL A R R T
IS T SRR 15 2R Bl 0 R KR . Al A A e g L, Y ) DUTF AR ff e W — A 2 Hiont
R L 7 o S 2 T, S 3 OO A M At B RS (0 B 1) T e 24

8 AT Y A v

R G5 ORI S W) S ARG LS, NI T RO A R A e o R TR A2 1K —

TE 3 JE BAER BO A C R (0 SR R RS LA K . B2 T, B HE
O BRI P R ARAT 0 1) ReaSAaHE, 2) KEWIR e, 7ERSRAER R, e
SRAE LR 5 AT D T R . 30 WL 9 B KRB kAT Bk S Kl . 2K
SRR Ry, VAR 2 R AT 5 BN T 1T A PR s ) R o DA S OK AR K e o K 22 By
JEN, FaASRHEN T TE R R R A AR A LU Rk, T A SR FH 7 2 43 A A B
R BT, AN T RE A HAE T VR st A2 1 560 T B KRB I 10 48 Rk 1A A SR RS o 24
B, ARG R/ s )/ 7K A e S Bl et o FH 7K 1 23 BC EA T 00

DAAE, B 15 ) FH 2250 (M Bl S R 5G 1 e W T K 2 B B A AR MR L K R 4 ifi
T AR A R ILRE R R o 4R, BRIGUKIREBEAE — R I @ 1)
B e RGN LI MR E R 1 i N . BRI R G5 RN R 4y SR
I B VAR RS A, o] DI RO R 5/ e A, KB — AN KAR S BT 7K S #%
W, ISR 2B 2 RT LAE 2 KA K R IR AR LEACT i (Cruickshank, FI Long,

1992) o B JUAE, —SSRFTUE S I T AR IK D B [ SR HE I B IR SERA R DLy
7Rl (Walski, 1983) . BEAUAIRIA (Rahal 25 A, 1980; Gofman HI Rodeh, 1981; Ormsbee
Al Wood, 1986; L BoulosHlOrmsbee, 1991) « LA LAk 771k (Meredith, 1983; Coulbeck,
1984, Ormsbee, 1989; Lansey il Basnet, 1991; LLJOrmsbee, ZE N, 1992) [ F kyHLnh
.

8.1 filkrik

TN, BE TR AT 7 R g AR SR I I RS A5 U TE N I AT ORI T AL, BRI,
FORAT e R A F P B IR 25 5 o A H, 0 SURI S LAY 7 325 7 38 #EE AR) FH — A e B P A

A,

8.2. ik

D7 P AL FE AT AE T I 40— AN B AN T R SR AR A MR R X — Skl . R
FH BRI 77 R B o7 R AR e SR e sl S 44 Canis B K K 3k o il 39—
ANBAME T RE, T AR g — AN Rk

D7 BRI A2 B AR AN T UG — 41 S 45 fF . i, K0 BUA T HAT =4I M R 4
AT SR S AEAR R R4 R R, W AR KR KA. FREES , el
B BRI 5 J o A ARIRAT B (A 5 S U 5 558 PR O VR i —Fh: 1D IR HES 1,
52) Y. NP, RGN EIN ZA KR, Hg'T5 510 R A AL g A R .
EMRTETE T, A0 3 — UM EDR SR 38— N DO A HE D 1 85 [ e X S D 7, Pl o
AN AU HEIN T, AESE . PR, e AN (A HE TS B K A HE DN O
KA, MiRAF e A HE R T



8.3 fiLtkik

PIEER— A BB ATRE RS AR, AHE B — ROt 17
BHESZENEMARLNE LUSO SE A SF I AT ARG AT R AR N H AR S8 FIARTE I e A
WL, ARSI PRA i AT AR i

M
£ X) 413
B ) 2% A2«
gcxj _LU X14
[, = h(X
h I: :I K15
L, =X = T, e
A, X RPN RE CEBORERE R 5, WAHKESEE) , f OO ZEIELr: HAirk%L,

gd)%%ﬁ%%%%wi,hd)%%ﬁﬁﬁ%ﬁ%Mg,LxﬁUXET&ﬂ%%%m%
RN e SRR B I b BRAR AR PRAR

WH, HESRET LIRS, Al SR T (1) 1 ) K A7) () 22 B b o BeF 3638 N
i

T P
f(X) = e (OP; - PPY? + g3(0Q, - PQ)’
j=1 r=1 17

A OPIAY ki AL IS F), PP A sijaE I Tt 77, OQp s Bip sl , PQp
N Bp IR A, o BB 2 IE R R
I PR B PR32 T R SR AT L5 s 0 T T AT AR A R B A AR A o W] DA I S A A
KA DRAEASHERL R A (K 45 R HEAS 227 AR ANDI S B (19 s ) BT R o T AN 8 PRI i s
[P, IXEEL AT DU $eor Kb R o :

I, <P < T,
K18
[FIFEH, X TamefEEREREQ , XL IREWT .
< Q =
Ly = Q = Uy 19

LA P Al A A TR AR DA A il A 1) Sl s SR AR B B A R A, XA
(O SRR REL  (2) A RRADKE . A28 SR R C , XEAR
FAF R ARIEUT

L 2C = Uy

.20



[IREHE, X T45 2 9 R KR 0 8D, XA RG] AR T

B ARG A AT ALY K PR A B P AR A 1Y m iR 5 A Fe Q) 25RAE
AT 4T AR R AU B H AR AR SN T KR Dj b 2055 1% o PRI R | T AR
LI

H,
I%CCQ = 2: qzn - Ih = 0

b NIRRT S B, () IR ) 1 Bl

REf T IHZ R A Fe (Q) BERATATIERAR BRI TEK IV REACK 1K (HLnD AR K2k (HMn)
N, PR ARSI EIRAA T R, R DA R F KTy (Dek) EFEAEAF TE . AT
FEATIRE s KR AR, 2R R AT LARIE T

Hy
F.(Q) = 2 (HL, + HM, - EP.) - DE; =0
nzkhk 23

A Nk IR B e KB AR G IR Bt (K} e 9 MM B s K AR AR SC (A B .
ZERIHM L, HLn, HMn, f1 Epn, #8258 BAHEK QIR M K%L

WE, B R A ARG HE IR i A Kb, IF Bl Lg - AR 17k
LR EARRMA RGN 0Tk, HEHMRXREAREMIENIE LT
Hrpr, JHEHNER ARt R e VAR SRR . 55 — Aok, IWOUA i) @ e R RE 2, IFE
BeEA BALT ANV (Ormsbee,  1989; Lansey#liBasnet, 1991) o XM ik B3| T
NG 2 H T S AL BRARAL ) 3, R ko FH A8 0 B R A X PR A e X T R 2 (A T 2 4
] R 2 PE RN ME R S A A ) NG (K8 o &I EMHEA gk it iz H B Xt &
AR SR AR B ) B, SRR AEAR LG MK I O B, DU T e X R RS BT
Pl R BT FOBERL I S A S LS F KA e A 2 OIS OB, 847 PR VAN 55 H bR ki
HEPNIE R

A EE

1 Az A2 T7 PR U1 P R AR £ X

2 FEXARADAG S

3 On return evaluate Equation12 and 14
4 JUFX, LA A2 FER 15

5 WA RTINS, 1 IhIFRER S, dha:

| l

(USRS

22

1 A s B3

ANERE TR, AU — A AL Mok AR g By R G, U =y
e (1) BB, (2) BRI, A (3) ARSI,



B A TR B — AR MR R, DMEX B AR e B ot . i, ol idis A AMEE R
Fr R W H SR BOIR A FEZ R 45 F (EdgarfiiHimmelblau, 1988). i &L R M AL 8 k&
AV, A H AR R EUE Oy T I R X 3 e i 4k 4% (Ormsbee, 1986, Ormsbee
M Lingireddy, 1995) . %W, 4udiaetn] LWL 70 H AR R 80N, St A B0 BE ik
IV NIRRT RO, 2 E AR BR AN A P S AR B (1) 2 R N, AR At AN 4 B
&, RV T LA T I IR AR B U

i, —LERFE RIS s AR U SR AR X — R AR YA ) (Lingireddy
N, 1995; LingireddyfOrmsbee, 1998; and Savic fil Walters 1995) . 7E[RIIf L%
ANt 1) SR IAFOAG AR DT 1, AR AR G 55 0 A% (Goldberg, 1989) . 534k,
BAERAE AT EMEGE R &G, SRR R A S5 A S e eI Pk ), i o vk
T A B ORPUZE MR SR A #

AL LA BENL AR B PSR ) B T AG BEAATT AR o X A HE R T 5, RN SK I &
HOAE T RS B R W R KR AR . RS ) i e s B iR AR A e 1), %
IR =05 1 VY, 2) 38, D3 4. VPN IY B H5 A Ly BEAA b o B4 oo
(PSR BER AR B CHFRRED o SETXEPHG, BASIEBMN M T4
FE TR Bt diis H COE PR I Sk AR OB AR (OISR I D) o PRI AT X
(R SE R, BV R SR ) PR (LA ph 2B 36 (0 P AN G e 558 1) S TG AR o 1Y) o T SR A R
A7V 72 B AL N 25 S 1) S b 5 SR 4 RE K o S5 SREVE T2 T LA — AL AR, R ke
e 1A B s DR A HE R R

SRV AR E RIS AL O T A K RGBERL R HESR (I T i KIS, P2
ZINR B TR 2 R WO T4 AN B RS PEI . S 8l P I BRZEARR (i, 7K k4
RAKPURRZ SR IARD) B, HRERIRAE S MRS . 54k, B K2 H0E M
RERIREUE ] @A S A E 0 (e R angoc ) , WiIEEIIAERE I R4 A
HIh, VP2 ARBIM CHBSEERE, A HKED TSGR ETT.

9 g

A AR LA S IANE ), AT REAE PO AR M AT A B Rl s Ty o 4R, R IA R B Rk
IR AR T3 — AN REE, B DB T 8 22 /0 I Wi/ D 2o R HE R 22 Rk o BLUAR W]
REAE AL FARFEA BRI IX B 75, (R ] BERIH 4% K R R E AT KA PReax L6 ] (1 45 2
PET R fEEIEOU T, nr UM b A AR ok A 4k e T BRI 45 08 RGP RIS AT 2 A AR Y
(18] 78 25 58 PR 20 560 500 2 B sl — MR A U o X () R 8 m] D2 — A [T S T A I TR
TERHE R A — A8 B UK TAERRES

I JUAE, ERRURHE T I T 2 A GIS HRFISCADA R& s EME 3% . GIS
AP T —MER 5, B PR S SE BR OA REE,  FSR A C Y A5 FH 7K R 1
WifhitH{i (Basford I Sevier, 1995) . iX—HiARWERME T A A 0 £t e 1 2 (1) IS TE 3 855
T BT U 1Y) — A UG R (V) ] B AR 245 BT (R R 5 R A, 3 i I g AR 7R R
—/MEZLSCADA RIAER M LI . XA E SR T AR AER ol g, Hoh AL b
% 11 3L SCADAZ G AR 2111 B i Eets 110 AW 508 ¥ (SchultefIMalm, 993) .

5 )i, Bush F1 Uber (1998) fciliiff it —ANKE T-HUSE (1) BE Al , TR A e b b vl e TR
WORERr B EATHE Y o R SR B R R AR 2D, 8 N7 (10 T35k SCRE B TR A A OB 36 L5t 1)
SREEHSER AL T R RE. nTRATIL, AR RAE MR (Rt 90 £ S INVE K

10 Bgifigiie
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Water Quality Modeling [7K R ]

17t:Safe Drinking Water Act] % 41 7K N EE 8 St s, e 7K ZR 40 HH (1) 7K 5T S A AR 45 B bk
HY, Pipe2008 HEPANET F/FH&4t Tos Rm4 1, nf LU C2 Gl 17K J) 4 MR E 477K
SR . T B T O K AR AL L D IR . EAFE RS, EPANET An] LTRSS
AT, TR A3 AT B A

-+

EXQUAL (—AN24-/NiF SR IARSTHK I 45 BT (1491 -7 ) Ik i B A1 PIPE2008-EPANET 7t
AT KR J7vk . PIPE2008-EPANET  Fit1i (AN W) 3y B 1T LA FI EXQUAL %Y 99 35 43 Sk it
AT UL

FE1F 5 {EPIPE20083 55 HEXQUAL $24t FAKTEE, 4R {EEPANETHREL iz 1T
EPANET/K 54 #7 o

* FRAAL )AL 2 iy /2 Chlorine[ (]

* ECOK RGE D P TE A R IR 2 -0.15/ K -

* TG K FR G T I A RE IR %205 e RUR

* PR K IR B A3 ppm[ 1 T2 =], KA 1.5ppm [ 752 — s i)

MR ARERELRAEREE, RFSAI— A BRME.

Part 1[5 —#AM I P Ipi:

* $TFFPIPE2008, frDataFiles LI+ 30444 W EXQUALIFIEE SC1F

* “Other Data” Al “Quality” , #E K % 1

' Pipe 2000 [EXQUAL]

File Edit “iew Analvze Move Labels Facilibies Management Help

Units:GPM EqHW

...........................

Map | Map Settings | System Data | Other Da‘taél Setupf[]efaultsl Report |

Control Ewitc:hasl Constraints | Calibration Gluality IMEters |
B 8 L A TRHCR, A EPANET L M, DLk S AR I e AR X AR
TEAH U] .
Control Switchasl Cunstraints] Calibration Quality ]Oualil]r Calibration | Matarsl Library Elamanlsl Active Valvas]
Global Bulk Reaction Rate rD'IS_ Quality Simulation Time |24—
Global ¥all Reaction Rate 0.5 Time Units m

Order of Reaction - Bulk |0 st Quality Tirme Step |1 Update Tables |
Order of Reaction - Wall [0 Quality Parameter |Chemica| LI

Order of Reaction - Tank |0 - ChemicalTank Mame |

[ILA]

Lirniting Potential |0 Attribute used for nodes "Initial Cnncaniration'llnitial Conc ;]
Roughness Carrrelatian |0 Attribute used for nodes "Initial Age'||nitia| Age j
Quality Tolerance |0 Agtribute used for pipes "Bulk Reaction Rate'lBqu Rate L]

Diffusivity (sqr fi/sec) |0 >|  Attribute used for pipes "Wall Reaction Rate'IWaII Rate ~|



Reservoir [nitial Concentration Pattern
FGNAA 3

*EId AR A ERYE NEPANET #AE IR 5% :
* il “Analyze” , KRG AT “Analyze”

* B NS, PR “Water Quality” P iy “Analyze”

Analysis Setup

L
4]
]
]
]
¥
R
»
[ ]
([

* oINS, Y EY, 4R EPANET o T S BE S .
w. PIPE2000 interface to EPANET 2.0 M[=1F4

* AR Z AT LA s -t 2 K L AR DL RIS W AR kR,
2)i% T Generate Tabulated Results, HSA7E4S Bt h &S5 EPANET Hirili g5 4. nl LA
T SR E R RERER S, Wl UERE R &GRS



Node Information

Node fGraph Default Scale @ Top Title Left Title
¥ min |10
Small | Print | - Ic — |
| | opy to Clipboard| Bottom Title
Range) Sefup Yodw Jq Capture to BMP | |
J-1
2.0+
184 .
161 P ( ﬂ [ !
c : ; : J/ | l | l
51.0
50.61 ’ | |
06
= A REAW)
ol \_f k' e
D.o : ¥ L L) L} T L] L} 1
-20 0 20 40 60 80 100 120 140 160

FE2ERAY BT FTAT ELAR 60T LB KT, B RATEIER h-0.10/K , & IE BERE )% 4-0.75
PR, RJGANIREPIPE2008 5, I EFiaFEPANET/K T4, V1R : R He B
HU IR 0 p ) — A, A5 AR [ R 2 AR R 3 B e

25 IR VTP

* N TSR “quality” Bl 10 R R e AR SRR A BE g koRe, nT DUl IS IEHE “pipe
information window” H1[f] “User Data” &K A FTH 1 6 v HARE E4R T kA . &5
HERN 6 JePiEIE, RGN “User” $&41KHEN R “User Data” S,

User Data

Constraint Groufe)

-16

Calibration Grouj

Bulk Rate

YWall Rate

Limited Output ;I

* RS IEN AR B CR . SITE SRR 6 ST ER R, SAh, nTLUEA
“Group” #AEIhRER N FTA BN 6 Tt (14 B E AR BEE R . 2l Pipe User Box #il



Sets and Group Mode. B4~ ik .
*E IR B, AR A A Grouptz L, W FEDUR. AR “Group Operation[4iz £]”
1 “Set Selection[#E &£ FF]” HIMAE “Pipe information windows[ i fif5 B & 1]” .

Map  [Map Settings | System Da

Layout
Fixed
Text

I Group

Clear
G Box

* {f “Set Selection” ZH ik “Diameter” , fiii6, RJ5 it “New Set” #4. it
Ao s R T B N6 ST I . AR BN E W CEmeBn T, &85 “ltem
to Edit” "1 1) “Bulk Rate” #£, SR 57 “New Value” H#iA0.10, 5 il “Proceed [ 4k4:] 7 .
I R A AR N 6 0 I B A IR B E -0.10/ K . A R v B RE SRR

Pipe Information

Dal | More EIE Chn
Insrt Lass ﬂj Rskt | User

Edit Pipe Set Set Selection
~Pipe Status IDiameter j
{" Open (" Closed Value(s)
. 4
ltem to Edit
Bulk Rate |
Operation
Mew Yal v
oW vale = Mew Set

Select from Set
Proceed | e o

|
“alua |-D_1 Add To Set |
|
|

Remove from Set

* ORI R TR “Analyze” , SRJEERE “Analyze” BEA NI HTIE A 1 .



Analysis Setup

—Analysis Type
Analysis Year € KyPipe
s . + YWater Quality (EPANET)
¥ Use Current Year ¢ Hydraulic Calibration
[-— " Rural Analysis
™ Fireflow Analysis (Hydrants or Junctions)
= System Head Curves
" Flush Fipes
Analyze
i = Locate Remote Sprinkler Area [%
= ‘Water Quality Calibration
Cancel .
== " Temperature Dependent Liquid

I Sort Numerically (slower)
[T Sawve System Before Analysis

Load IEVEW vl set of results. Load alltimes ¥ =i Ir = lr

* WP “Water Qualtiy” X35, i “Analyze” 144 M b5 LA W3- T80 . bid RS E
B ANEPANET/K JIEUE U, HUATEPANET/K T - EPANET AL B, oA 2k &5 11
3 \Pipe2008 Report (Wi 4)% T Generate Tabulated ReportitfE) . 74k, Bt FEdks
EPANET 7K J) 45 54 i Pipe20081% x, H LAk Bl 27 o siiti"Report T H 4k A G EPANET
Ay, Rk . AN R4 /NI G E (R RE S AR R B TR

Node Results at 24:00 hrs:

Elew Demand Grade Pressure Chemical
Node ft ogpm I psi mg/ L
1 109.00 0.00 257.62 64.40 1.89
2 100.00 0.00 283.26 79.41 Z2.63
) 97.00 0.00 278.50 78.64 1.99
4 93.00 0.00 262.01 73.23 1.60
5 79.00 150.00 247.90 73.18 1.08
& 88.00 0.00 249,35 £9.91 0.73
7 97.00 90.00 250.17 66.37 0.95
§ 104.00 0.00 257.19 66.38 1.42
9 110.00 0.00 264.66 67.01 1.87
10 1i1z.00 0.00 269.65 68.31 Z2.449
11 103.00 0.00 277.00 75.39 2.46
12  113.00 0.00 250.12 59.41 0.96
13 119.00 0.00 254.81 58.85 1.30
14 113.00 0.00 255.49 61.74 1.36
15 100.00 0.00 254.16 66.80 1.09
16 113.00 50,00 258.63 63.10 2.02
17 110.00 0.00 261.60 65.69 2.15
18 107.00 150.00 265.69 68.76 2.30
19 109.00 0.00 24z ,29 57.75 0.91
20 105.00 100.00 235.16 56.40 0.52
22 95.00 0.00 287.36 83.35 Z2.81
25 95.00 0.00 115.90 .05 2.81
21 1zZ0.00 —-600.00 120.00 0.00 3.00 Reservoir
23 12Z0.00 0.00 250.00 56.33 0.09 Tank

R T2 T 723/ MR R, EREPANET /K AR R HE 1 —FE, Bhn7EPIPE2008
MR ERE F. a3 i Labels ok B onix degh
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PIPE20083 it T & Fift \g /< s MBI &5 R\ T35, WF -

Tabulated Reports [ ZH4 {415 ]

Network Plots with Labels [ #4525 1% % & ]

Node and Pipe Results Boxes - Quick Tables and Plots [ 7 £ f1E 1
Contours [ %{E 4k ]

Color Emphasis [ At a5ifH & 1

Profiles [ fu4%k ]

Selected Output [ Tk 45 54 ]

Customized Reports and Plots [ H /& X & FE & ]
RIERIRE

A IR da SN A N 1 SN S
for the Analysis [ 73#745 5] .
RO L HEAT 0 AN T B

SR PRI N2 P

35 7 78 T Input Data Summary [ ASHE 15 ] FResults
S SRAE A R S e, ¥ h0T2, W LM S 5



Map | Map Settingsl System Data] Other Datal Setup/Defaults Report I

Print | Clear |

Font I LuadJ'Swapl Custumizel IAII EI

o o% % % % oo

* ®F F ¥ ¥ ¥ ¥ F ¥

EYPIFPEH®4

Tniversity of Kentucky Network Modeling Software

Copyrighted by KPFS 1998

Version 1.200 - 01/26/2000

*F F F F OF ¥ W OWF

+ % % % ¥ ¥

M T R4S A AT S 4520, DUE T8 JUEAETE. 1, mirasi i
ARG R S ERAHL AR W T

Print | -
At iZ A4 ) LLFT ENOutput Tablefr)% i 45 5

Clear

s AZ AT AT R s N2

Font |“A\ ‘ . .
A o VA SO S i s AT BN R 1 A

Load/Swap

Customize

LA RV R AL EY A N .0T2 Cinthi )

%4454 5 Customized Reporting 2 7 #1144 .

All

E

AP EEe

2 MR SR VE ] SR B S s I 1] R 45 AL o R 400 VF 22800 o« ALLIE TR {87 P
AT RN GI R, 0 s A S I S A B Ik i . w] AT iZiE$ 45 ik $fData Summary,

)4z DL T R os T IR R A At SR =B a R, sl e Rl s .

PR B AT I 20 BT R

EIAENNE o)

BRI IR P SO REARAE AR5 3 4550 . AR, st m] LU ] Selected Outputf 4 it i il

Ny A T A R KR A R

Al Ll yRegular Simulations [ MBI ] FIEPSHELIE B 1543 1617 R B TR

All Ra
All
‘|Data Summary

{Case: 0O
Case: 1
Case: 2

¥ B
B S BT

14.000

iTime:

Time: 16.000 =] |Time: 16.000 ~]
Time: 12.000 Al |Time: 23865 -
|Switch Activated Tank Filled/Emptied

Time: 16.000 Total Power Cost

Time: 18.000 Max/Min Summary

Time: 18991 & 1 |-emeeceeoeene

Tank Filled/Emptied Pump Report

Time: 20.000 ¥ | [Tank Report -
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PIPELTINE D ATA

STATUS CODE: XX -CLOSED PIPE CV -CHECK WVALVE

PIPE NODE NAMES LENGTH DIAMETER ROUGHNESS MINOR

N AME #1 #2 (fr) [in) COEFF. LOSS COEFF.
B=1 J-2 J-10 2859.00 6.00 130.0000 0.00
P-10 J=10 J=-14 1649.00 g.00 140.0000 0.00
P-11 J-10 J-11 2789.00 6.00 130.0000 0.00
P-12 J-12 J-16 1464.00 §.00 140.0000 0.00
P-13 J-12 T-1 2413.00 §.00 140.0000 3.40
P-14 J-15 J-1 2550.00 8.00 140.0000 0.00
P-15 J-16 J=-3 1735.00 10.00 120.0000 0.00
P-16 J-g J-7 1546.00 58.00 140.0000 0.00
B=17 W= J=14 2950.00 8.00 140.0000 0.00
P-18 J-14 J-8 1942 .00 §.00 140.0000 0.00
P-19 J=7 J-10 3447.00 §.00 140.0000 0.00

e /RIS

TIME FROM INITIATION OF EPS = 4,0000 HOURS ( ©8.00AM, DAY: 1)

RESULTS OBTAINED AFTER 3 TRIALS: ACCURACY = 0.00118

PIPELTINE RESULTS

STATUS CODE: XX -CLOSED PIPE CV -CHECK VALVE

PIPE NODE NUMEERS FLOWRATE HEAD MINOR  LINE HL/
N LME #1 #z LOSS LOSS VELO. 1000
{grpm) (£t)  (£t) {ft/=3) (ft/ft)

P-1 J=-2 J=10 -19.50 0.14 0.00 0.22 0.05
P-10 J-10 J-14 -26.78 0.03 0.00 0.17 0.02
P-11 J-10 J-11 11.70 0.05 0.00 0.13 0.0z
P-12 J-12 J-16 -5.48 0.00 0.00 0.03 0.00
P-13 J-12 T-1 -34.09 0.07 0.00 0.22 0.03
P-14 J-15 J-1 -5.48 0.00 0.00 0.03 0.00

EPS 4if4:

EE A A A R R e e R e i e

Summary of Max/Min Node Values
bR o ok o R o o

Node MnPres HMnHead MnHGL HMnTime MxPres MNxHead MxHGL MxTime Elevation

(1j—a} 95.18 127.34 734.34 16.00 66.20 152.77 759.77 22.00 607.0
J-10 51.9¢ 119.90 730.90 16.00 64.36 148.53 759.53 0.00 &11.0
J=-11 51.94 119.85 729.85 16.00 64.76 149.44 759.44 0.00 610.0
J-12 53.86 124.34 734.34 16.00 65.87 152.01 762.01 22.00 610.0
J=-13 43.44 100.26 730.286 16.00 56.10 129.46 759.46 0.00 B30.0
J-14 52.66 121.51 731.51 16.00 64.85 149.65 759.65 0.00 &610.0
J-15 56.05 129.34 734.34 16.00 71.97 166.08 771.08 22.00 605.0
J-16 56.05 129.34 734.34 16.00 71.76 165.60 770.60 22.00 605.0

J-2 48.16 111.13 728.13 16.00 61.67 142.30 759.30 0.00 517.0

J-3 56.05 129.34 734.34 16.00 73.74 170.18 775.18 22.00 &05.0

EPS K — /N4

FRET fi T Report 8 245 B, 1 JFPipe2008 User’s Guide ™ [¥] £ & Reports .
ARSI E M B

A DL 7S AT BN 0 5 5 I A B 1 18 CETS Sc BT o n DRI R A5 T8 A7 55
FRAEAR TS SRR A EE . ) DL R Al ke ™y R BebRAE . Label TR A2 4E T4



PRIBRREIE T, P AR HIIEANL AR N AR o M TS B TR 4 v (i Label #2411 mT BABR
ML PR LLARSE, W LTI B T s EH r A R4 . R #HIK B U Results Selector Bar
SEVFIT P PR B R ST AN R (KN TR) (B, SeVFRl IR IR (GRAE 4521
B) s [ P ANILE (S5 RARIEERB) o 78 Jf4 Tl () LABEL TR 4 i n UG i 4, A
BRGIRALIEEERB, S AR — MR M BT R s

67.2

WoREER R BT SR T I W E
RS R G RAE- R L E M FIR
XUCTRAE R T FTIE T M B S R, BAERSS REIER, WP, XS A A AR
PRICRIR] PR, 0] DA R R B A e i) A U8 Ao AR, wl DUAR Rl— 2079 SR B
g KL . —25 7 F . 78 X.NodeResults BoxesHIPipe Results BoxesH ¢ T 5 il &
R I

Results Table Pipe Graph Pipe Results

Large | Print I Large Print Velocity
Full| Range| Setup| || Full] Range| Setup| | |07

P5 Flowrate
Time Flow = ) 114.3
Org 1143 = 200
0 4 5 |\ Lossi 000
1 10.5 =1 0.3
2 34.3 = J I
3 31.2 ': -.JF—.—.—.—.—. Loss
4 qn-a = 3 510 2L 2% |1




B BEREEP IR CILED
BRI CRBE) , A2 R e AT s B E I IIES, W FEFrR. RHeAASCI

ATEXCELA 3 ¥4y 12 5 -
Node Information
Titles
- o momm @
arg| Range| Setup| ¥ M [745 Left | Capture to BMP |
I Previous Result ' 9" [5 Bottom[Time  Capy to Cliphoard|
Pressure for Tank 1
7451
74.04
73.51 -
%?a.u- / R \
27251 ]
B 72.04 s
71.51 \
71.0 T T . ; . -
a 10 20 30 40 50
Time
Time J-11 J-13 J-14 J-2 J-5 J-9 T-2
Org 62.3 83.7 62.8 58.8 1.2 60.8 83.7
0 64.7 56.1 64.8 61.7 63.4 62.8 83.7
1 62.0 B 62.1 58.9 60.7 59.9 55.6
2 62.0 53.3 62.0 58.9 60.7 59.8 55.6
3 61.9 53.2 61.9 58.8 60.6 59.7 65.5
4 61.7 53.0 61.8 58.6 60.4 59.6 55.4
] 61.4 52.8 61.5 58.3 60.2 59.3 $5.2
6 60.9 52.3 61.1 57.8 59.8 58.9 55.0
[ 59.7 51.1 60.1 56.2 58.6 57.9 4.7
8 58.2 49,7 58.8 54.5 87.3 56.7 54.2
9 571 43.6 57.8 63.3 56.2 55.7 53.5
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Type Type Type 4 4 5 Type
Type
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R
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FAS I A A 25 TR 5028 . 4T TFPipe2008V2 332, sl il LUK B 25 -4 . R
VERSION.EXE[iA<.EXE] SCF 44 3Lk 4 .
Check FIPEZ000 Current Yersion

(Changes to this version inlcude:
- Hide and unhide Iabels with single keystroke
- Additional Map Legend options.
- Contours, Pipe and Node Emphasis now have 12 values instead of 5.
- Additional Fipe Profile options.

2.105 changes were:
- demo version is now 50-pipes, save and print enabled.
= Improved Ermor Checking
- Improved Profile features

RE R &

7£Pipe2008(fJReport I .4 N Al LAk BI%FE 7
Customized Report o ¥ F 2 B — gl Beie il . WAE16%: Pipe2008
Presentations.

Cybernetf{ & A
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Cybernet to KYPipe Conversion Utility

This program converts Cybernet version 2.x files with the .DXF

and .INP extension to the MSDOS KYPipe format with the KY
extension.

Pipe2000 can import KY files and convert them to its native format with
a KW extension.

Convert Files

X G ok fiWaterCAD JitA<, W.Convert WaterCAD [#%4##:WaterCAD]

DAT Import [DATXXHESA]

£ Pipe2008 1) 3 3 HiFile T nJ LU E1ZFLF -

LN FH 7 2 FH R e 4 EKY Pipe 2 Plus 2 i 1KY Pipe it A H (1KY Pipe SR o iR 7 X 4t
MSDOS S M .DATHs e e el J5 FRAS IRIKY Pipe s A 1KY A%, — Bl KY 4% 3L,
FH ] LT JFPipe2008, F1-4] HImport KY x4 (Main Menu/File[ =265/ 3044]D) S-SRI
BTG .P2KSC . I THTIFULN AR Y, pih Pipe2008 H k"' DAT Importf& s, < HILT
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KYPipe Conversion Utility X

This program converts old MSDOS KYPipe files with the DAT extension
to a newer MSDOS KYPipe format with the KY extension.

Pipe 2000 can import kY files and convert them to its native format with
a KWW extension.

Files created with KYPipe 2 Plus or KYPipe 3 will not need to be
converted with this program since they will already be in the KY format.

Canvert a File

Demo Version [JE7RRA ]

7 Start | Programs | Pipe2008[JT 44| F27| Pipe2008]+ ] LAF] JT it v i £ 7 542 7 Pipe2008V2
oAb, R s 47 Pipe20081E i s, HAY PR T50HE Bt .

Diagnose [2#7]
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W, FipeZ000 Diagnostic Configuration 2.1 _I_I_

HLTE BB AR 1] LASR TS 5 2 ¢ T W fel i H Diagnose 1915 &«

DT2 Import [DT23X4SA ]
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SADT2 . KRS AEPANET. WaterCAD. Surge5Ul & Hog Bt e i) B8 T . iX
6 G NI N R P A e — AN DT 2301, 130T LS Import DT21 R 5 BT 46 4. 5341,
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—NP2KICAE . U E AT ), Lkt —2KUser Datalii .



Open File X

File Name
* di2

Directory: C:\__APIPE2000V2\Demo

DEMOQualDT2 (= CA

DEMOREG.DT2 (= Program Files _ ok |
DEMOSURG.DT2 (= PIPE2000V2

SURGTANK.DTZ

g Demo

File Type
[Pipe2000 DT2 Fies ~]  [=el =]

EPANET {45

71:Pipe20081 [{JFile | Pipe2008 Utilities 1] LAFT T It 3 TR

EPANET2 0 ASR4E TR & A M 1 KRR IRE. WaterCad® (JiAS5) il
H20NET #iin] LALAEPANET2 304 it o 1% k4 FH Pipe2008 5k # Surge e it T A,
EPANET .inp XA P ATREA LR, 55—4, B —ADT2304, SR )5 FI HIDT2450 AN
J-61 22 Pipe2008 () p2k 3.1«

w. EPANET2.0 to PIPE2000 Conversion Utility

II:: “Program FilesSPIPE 20000 24Demo\DEMOQual INP — Prefix P
| =" DEMDOGaLNE ] ™ Use Pips prefin (P

3cy ) I~ Use Node prefix [N-] Corwest Fies Io
SAeegen e Do

& Demo

[~ Use PRV prefix (RY-]

[ Use FGN prefix (F-)

% Exit

If checked. PIPE 2000 file will
have these prefives

Pre-processor |

“when you run this program, it creates a file with an extension DT2 that may then be mported in to pipe2000 program. To import 2 DT 2 file into
the pipe2000 program, access "pipe2000 utilites™ under “file" menu option and chick on “Import DT 2 file" button,

Motes: Thiz program reads an EPAMET file (flename.inp) and the assaicated XY Coordinates file (flename map), and generates a data file that
;'nay be i'np]urIEd into PIPE 2000 program. For EPAMET files, make sure that the MAP file has same name as the INP fil [ex fname.inp and
name.map).

EPAMET 2.0 Files: If you used EPANET 2.0 program to create the network. model, the data files will generally have an estension "MET". NET files
are binary files and therefore must be exported to INF files prior to converting them to PIPE2000 format. Use "File" and "Esport” options in
EPAMET 2.0 program to export MET files into INP files.

R,  EPANET {CZREKIM-ZEA P 2K i L . S A FIPipe2008)5, 1f LK /Kith ik
Pl e [ 52 K B 27T 58T, WK A e R . A s, HEAT TR A AT R 2B R
EPANET2 SCA A S B ATAn] 7K A m At T 2 5 2 it jl 7 it o




Excel XS

& FExcel Import, #10%: Data Tables
7 Pipe2008 [{File | Pipe2008 Utilities ~ 1] LAF] T W F A+

A1 I Excel ST 5N : 1 I Excel & 3FPipe2008 %%
¥E S

LZ510% . Data Tables

T IAR2LL R G T RRA A P, i Copy [ Hi]] FiPaste [5G ] & B Lg% Excel Import
MR o A3 5 S HIATRE G 5 88 1045 &, ILPipe2008 User’s Guide.[JT] /" -+ [)Node
Information Window[5 555 & & 1],

1iz47GenFile

7EPipe2008H [fjFile | Pipe2008 Utilities[3C 1| Pipe2008 5 HIFE/F] 1] LAFT Tt i I F2 %
KA HIk A GoFlow ' AASCI SCAFI 4 R o SCIF LAGEN ST S AARAF o AT BEERAF I,
SEMEAEBEIEN R . X2 — DN . BERBA T T 2 ASCIL, 32457y Bk .

Force3Cf4

miiiStart | Programs | Pipe2008 | force
[JF4R| F2LR57| Pipe2008 |fi#k]

Pipe2000 - Compute and Print Pipe Forces (CopyRight: KYPIPE LLC 2004)

File name | CHPROGRA™YPIPE20™1YDemo\DEMOREG Load File I
Select Pipes [ e >
. . . v olerance - % 0
Available Pipes Selected Pipes Custom Tolerance - lbs (or Nj 0
Selection
=Y | —ASCl Force File Format
il / | (" Format A (" FormatB
=1 = |l & Famsig
x | -"\ 1 i
Compute Force |
Select Times
Save as < o
Available Times Selected Times Sk Quick Reference Guide _ |
= Belaction How's FORCE calculated? |
% | / | What's Format A?
= | ‘What's Format B?
2 | What's Format C?
X | : What's Format D?




FORCE PROGRAM - Quick Reference Guide

Pl}]E selection options List of Pipes
{move cursor onto the button selected for FORCE

for exp lanatmn: ; calfulations Talerance See notes helow

an-n{ \PROGAA™TVAFE I

List of Pipes i network.
Double Click on pipes

to select.@ : sl :]

Avadable Tos Selocied Tmes
05D a| mfwen
1086 _x] :::‘_L
Pl =]
oo =| £

Tolerance: May he specified to reduce the size of FORCE
file (NUPIPE format). When specified, the program uses this
information to compare the force at a given time step with
the previous, and prints it ONLY when the force 1s outside
the specified tolerance.

If both % tolerance and tolerance in lbs are specified, then
the program uses smaller of the two.

ESJ VAN g

Allows to save
the selected list
for future runs

Click here to generate
FORCE file in the

required format for

= x| : . :
e @ — the selected pipes

End program after saving
the force file (filename with
extension FRC) - This file is
Saved in the folder where
P2K file resides.

IR 27 7] LAAE Start | Programs | Pipe2008[JT 45| 27| Pipe2008] 1 5 # Pipe2008V2 3L {43k

hkEl.
SV b B AT S5 N AT B )5

Your current decimal seftings are compatible with
PIPE2000. Would you like to change the decimal
seperator to a comma?

NO

I YES |

KY ACAD

7 Start | Programs | Pipe2008[JT 44| F2/¥| Pipe2008]+ ki # Pipe2008V2 3L {32 Hr ] LAk 1]t v
FFEFT .
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5t, Pipe20084ik B iz SO ol FL B N A .

X} T4 DAT filesi IR A [KYPIPE, 12 TIDAT Imports 1 —ANKY S0, 4% 5t b1 il
s YN R o
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JMapLink, #£2%i: Maps and Background Images[ £ 115 5 [&].
7£Pipe2008+Map Settings | Backgrounds[ KT & |15 51 N o] LLER 2 e N FH R .

Pipe2008 Big
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M.
X TR T 5000 B I s 2440 B iR 5 48 K 150004 % B I, 17 i Pipe2008 Big.

Pipe2008 7B

#1F Pipe2008 JII" Ffit, 4% Pipe2008 #BIICfk P4
7£Pipe2008+Help | Contents or Search for Help [ B 28 8 S-SR 15 B ] DASR 2 b 3 F #
o

Pipe2008 V2
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L seriald2 Ver 2.2

Surgebs ##t

Yk st hiFile | Pipe2008 Utilities [3014F| Pipe2008)3 F F5 7k 1T Surge 5564 . 148 i 11 h 454
HATEEAE

w. SURGE 5.X to PIPE2000 Conversion Utility

C:\Program Files\PIPE20004Surge_D atatintrusio. SIC

To TIFF [## i TIFFRER ]

75 “TFHA|IFEFE| Pipe2008” Hak# Pipe2008V2 L A3 rhif LLk 1 i W ] FEFE

To TIFF & —/NE . pox SO i tif SCPEIPiIpe2008 N TR . 24 ] J13s TIKY ImportLlfg (3¢
PE-E30) HARKYPIPE3 SCAFEEKYTMP SOk, %0t st fri. &4 m—3%3C
£, I H 4/ Pipe2008 4 3& A7 B LUA M el o . SR, SR P SRk PCX B 7 n £



Pipe20083C f:H, #inl Lliz i To TIFFR AT .

B3z To TIFF, 7£Pipe2008 H 5t fiihiTo TIFF . 2 S AR R ot Sk . e cthIn
ety AshT, I B G IS0 2 R R PO XS [ — AN SCpE e b o (8 BLAE v] LLZEMap
LinkH b s 5t — 2% 50k, I H4k4E4EPipe2008 78 N T, 4% )5 Scale the
Background Map [4iiis 5K ] .

¥ \Water CAD /4

7EFile | Pipe2008 Utilities [3C 14| Pipe2008 3 FHF2 5]Hh f LA Bi% N TR o BEANEE o f P #6,
BTN AR S UL .

w. Convert Data Files from Other Platforms to Pipe2000 Format =13
— Cybemet* Files to Pipe2000 —WaterCad* Files to Pipe2000——— — Other
Click. Here to Begin Click. Here to Begin Click Here to Begin
Convert Cybemnet 3.0 Files Convert WaterCad Files Convert Data Files

* Reqistered Trademark of Haestad Methods
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PRESSURE MAIN

SUPPLY LINE \
| He
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PIPING SYSTEM

AV

SUPPLY
RESERVOIR

USRS EIRTTIERE T R BRI DUR e K Y s R A ST LA Ay
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p=j+tp+f-z (1)

j=T R
W= LRI

f =[] K 3R 2 e K
z= EXHE
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p= FEMEE=12
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BIBRGAM

SV TN TG RAE 2R, USRI T R G ER M AR B
HB
®
IS
R
A AR kg R g
JREBE I R A
it 7KK FE
FE IR
W
EAMRERE
T BRSO HE R A IR S ) R i e . b i R IR AU RN B H AT K R S
iR, —SRGH, SRR AT ERARG R KR BRSO FIATI. AR K



ZHRARYGE, AEHE T RAL IR E THIKER), JF HAsfe 7Tizfiol MR RS B, 78
AT RIAL, BIRTHRESMB IR (0O 8RR CGED W X TSN (1 545 53 15 1] (EPS)
WA NG BEE PP IR AR T KR AR AL

FZK BRI AR AR AR B 2 Hedls . PIPE2008  Hhml LU B 22 76 10 B 15 R K 2R A
KK 2 mARAKER 7, AR O 2 EAK R EidX A, FMHARE
(1 FH 7K PR SR A7 DA A e e s o S UL I A PR AN ] 8 T K R AR A SR R T DL
AT RAARAEE R il sl TR KR

RSy (BB IS TIKER) 2B E W A AR bRy o AN EER T m AR AR Rk v 5
FEHC, R i DI Prel, A SR I, A B AR .
WR T RS 5 IR, i S AR

TERFANFGNAL, BRI KAL 7K KA (LEPSD , BIMH/K I3 LAl (i Sk+hrm) 2
WA SE RIABAT 45 o XA N T3 RSN, 2045 52 7K R KA e DA K K R RO AT 6 7K
Ribnie LEAh, ARAER E K 35 B2 m A AT e ) R, IX SRR 2 A FIFGNYEFFIFHGL
e WRERG AT IS R BE R, A2 e HGL. 75 1 = I AR RT3
BKHGL URJyACk+FRED THEH

IEHTRBNTT ] i N B e AE A R e B 52 1kl R BRI R 2R ity ), X4
WA B BT mO IR AU R E (1o IE R TSN T ) RABUE S — AN AT RS AN A
R MRS AR A R T 1), S ALERHE SR 2 LA SRR

E27 5 S Y4

REFPRERTE A WA Ea R AAATRI, A 5 ISR AT I I AR, XA et &
PIRARAL, PO TR IR A6 Bdia T H o BRI o BSOS 2 B A IR AL, 55— PR e KA
SUTREDLL T2 AL 5 10 I 220 A A2 (R i 0 AR A o X Pl 12 P v ) 3 A et 28 AT [ g 0 ik
1wt .

W TR RASE, RVFHCEARMTRIGEIR AL . PTA I SAH e, AR, RIREE R
NSRRI T AR o 7T AR FGN'SIMHGLAR Ak o 7T LSS ff i 15 s Ab i 7K B, T LA
PGSR s St i) 4 JRAe A . IR ], TR AR E AR AR 1, o DA i 45 e 2K
R K AR o AEFRE T ni AL KR R A0 2 AR AT, SERE R KRR 7. TR, e
KA HAR T 4R 22 AL

2O AU B EPSERAUSRE T — RIS A, bR T RUHKE AL, eI S # T
ARG, AR IR AR FFAT AL, BRARJE RSO R 1 28t e . i FL
X KR, RS R SR S5 bR, JF L2t e 5 aa KSR 1A 1L .

H&ESHOTHE - AWRFMH

7£Pipe2008 CD #xF Constraints[£) #4114 .

%}, Constraint Data[£ 4 4]

UHTIKYPIPE 5134 5 Fpe it 3847 M N 4 BB E S AR A T Sodt v i vk 5. o5
EIE RSB I 2B E RGP e E L — RAERAERAE T RUE I Bk 6 T4
Wil 1817, RMESH, MR E X uX S SR TSR R ) &0k, il fs
HHE “HAUA” BUETRAE T IR . X A VF I L T 2R G I R SR B I v
SRR, IR A R 7 TR s i



T HARXM D EE, KYPIPE A2 p— AN EEaMic A M o3 M ds o B AR NG /K S I 1 BTt
IEAT SRHETT TN HART T2 o AR R E I RGP REFRHE M LA b, e mT DU & AR AR
FHHERESH UL SIZESHA G REPRAEAER TR ICE M T, $RE s T &4 TR E
A A R E R ) 2K IR E T AT Re A B A, A I B IS ik
i, BITHRHES S, XS H -

1. wibsHn: Bt BUE KEGRE KA KA T TREE .

2. BTSN EEGE. W RBCE . EHIRRCE . RN 2.

3. KHEZHn. EREHREE RE A KRR 40k R A

A =M IEE IKYPIPE SRIFH R G SHAE R TTE . R TRARE S )40, rTLAE T
AN AR I

1. R eSS . B, e —E s & e & Bv g i 5.

2. WHZAMHE SR —E. B0, FHAER W DI s 0 2% 14 0 I Hs 1 12 5 1 B AN /K g
IR 2AE

3. eSS EN AR TR . B, —d35 e R EAFE A T UL S0 5Ll e e
DI B ) A 7 T R R FE R

SR BSRAEIE R TS I S ER D 2R ESR Z A — X NOC R . Xt it, — Ml
JE M TR DU € — NMEERGSH R, (TR RNFISHA, EEEE MR
TR AH 24 R ) RS

B AR 2 S HER B A G ATH S S50 =PI e 8 W) A S A 1 R s oK i 1 FH 1)
J7i%e

8 75

KYPIPE ] LA 0 S & M s S FF G HE I RGESHUN 75 o M F RS2 [ I 3 R 57 190~ e 1A
SN T H B BB BRI TV R 3 n) IR WK ) 2 R R 2 T R AT e R T R R
I R AR R R R ENH . B ik R iR 45 2 (1 IS D2k R0, Bl in iy sk 4
HARRTF LTI RAESE . ¥ RIITT R R G0 T8 ORI AR € 1 18 RR S HCEM T
A DU SRR BRAR R PRI S Rl R e BE . RN 8 R TERE, 18 Ry gl v T LU
A=A RER T RE . RSB B R T DON — NS EOEAT TR . AR B S E0E
WA s E SR T A R IE AN 7 TR, HH e S F P ff o B A o B AR (1) I
JUATT ST 5 1, BEASAE W A7 2 T 1, A8 88 n B0k 1w LA Wt sl o B =
B o B v e S & BT R, LB R R —— XSGR, AN S EOT RS
R i, AT BT os:

ptd=j+u+f+c-z (1a)

Arh, dRIEEME NS B, ot kIS, S5, AL A RIS E iiss
FANE B BN, ASuT e KA 75 2RISR AL AN F D S A IR IR TR A AR 1o R 21
JifE1a #iiR T IR HUR B AR 2, DR nTLASRAR Y o« AR5 T BLA K 20 TE 3
SSRGS (17 R R G UL IR 2 I R K S K

IR

TE45 E E MIZAT 2641 T, KYPIPE WIHibAfE T IR EIEN RESHE, Loe s — Pl
ZAREM LK (D o AT LA EEA e /A 9 b IR 4 0 i S B AL 4R 5 s ) Ko I ot
A7 B AR N T s ) A B K R /D ) AL . RGP AT AR SR AT LAE R 2 R g
BERRASH



M T RGNS H S AT AR A A5 35 ] UK A D phe kAR B EAT B VB, R 58 4 AL A0 1) s
TER . ZHAHE:

1 FEGE - v LR HIEATHEE 0 = A SOR TR S 18 FAMIN BT, AT DU SOX 26 4 4
KAFTRIEAE AT R s TR, IR e R I - 4k (axl2d) o JE T
TR TSI L0, ] DU S5 2 AR

2 FEINE - W TIHRBA RS A MR IR RSB, o] LA SR Ay sk A il
ITHIAS . AP, SR MBI IR, AR 1Kk B AR B RE K 5L bR D
3 FGNRE - nLLETIFGONIRE K 1ER—ANphHe A i o T H il ACH 5 7 45 Fh
AT AT MK B I KA

4 PRV %E — alLUKR—eiE —HPRV'SINEE (KK 1E— AR, i &0
IBAT AT R IR E IR ST, T RA LN DX IR G MAROSAT 50 02

5 JREBHAERE — FIH R NSt T DU R 5 e, I HLRT DA T BT AR &

AR Qb5 111D

KPALM B TR R Ak, M 2D EENRE RO S Rk RS, g
FEEIEESE, AREEREINIR, Q AR LR ARTEMA AR g5 A sk AT H %
T

FERIREE - AR I 4 AR R (K Bl (42 1 g BE T LA R A« 7 Bt 4
R BUR AL, BAK, W R AN R T E R R KT SR AT A
TR R EA S AR B SR DG 2R BT LR IO R I 1 DK s )-SR R IR A W ATHEHAG
FITT A AN T4 5T /R A EE

6 ER — BN B AT LME R — AN ORAR R TS, T AMEDe, — AN AT
METE AR B — BT o, BmT U N W dokIE B b v 8 K/

1 EFUCRKI AT EAR

2 M HA— RN HAET DRI A BRI B .

3 e AU ST 8K T Do Ia A BOPAT IV i s /N A FR AR

4 e 5K S DelIAI AR e BOTATI — RANNE K.

PR TE H AR, W] LUE RS (7SR LB ST 2 A PR AR

7 EBOHERE R R 0 NORDRE R BOT LR A T B TS X R R
JE REULIRE Bt fHazen WilliamsHURE % 4. il REC o W TEMBE A HE, ¥14h
AT PHE R R CHAT HERA I E SN, S HUN T AR AT . R LU R R B CIR i LA e 1ot
(AT CLRNERAT 26 AF T ARSI 2 18] — Sk o BTl REI R T I Hazen Williams 7K Sk 43 2k 75 R X
BEATII 3T

8a WRALE EHISMB KR 5 ZEAA A TR 1 AT s (K795 5 K St P DU g Sl
S EA N T KR 2 BC A /DA AT A IR A, 300 TS o e WA 20 ki
ST AR o At mT P SR S 3 L AR IO IS TR, W R BT

8b VAW CRREEWR) wLlin B E BT oV K R GER YRR 1 (1 7 46 IR 1)
RPN o R AR AR GERIAL B ARG BT 2, IS A% B AL F MBI KR AR — AN SRR T T
BV 0 T Ml B K e AR H A T i H, 35 [ I o S0 5% P T 70 T FR) 431 A
AE KA, ) BBV SO0 A5 548 58 s ) Rt P 1R R A K
EEHTHERNISRZE (350



A =M TIKYPIPETH A58 R A S M k. W FARR e 4, aTLCRA R —
PO VE ATV 5
1 PRAEESH AR, W R 2 F5 0 s ) 4% 1 R4 ol I PR A0
2 MTARRANSERAER TS B, RV ) RS M HGLI S EAME 5, H
FERE L6 T 1 DX [ 35/ P 7 SRR o 3] DAIE S R i A\ IR 3 SR ol o S 50 BT )
B A ) —ME R 5E
3 1RESHINA RS AR T
B, —4LRf T (0 A 0 T R RE B R A 7 o L ARk, XA LR A die i 1 s D 4R
ZAto LN, WS EIVIGE T AR .. RIS E AR, g 2 .
2 fif 4 SR TS TR A g s AR R, R SRR IR 3L AR VEA 2 R I R . %R 20
JITAT (R Bk 2T 348 PR D S A U, I Ll DA SR S i (0 s 2R 4. 43R e
TEMNEIFAMG, ATLOR &R RS E AR R, SRR RN A5 T 402 1k
NG ARG AT DA R AR R A RN T &7 RSR A 1, S
FHATHYSE TR, AR A B RN RERE RS B, RARHE] e &AA
[lo J34h, ATLORE TR BONIX S il b, JEAZ Mg . flan, — AN a2 TiaE
SEARIE BORTRE B R A0, 58 4 R BT QR /K 7Y S K B4
XZ BHERIA A VBT S HUE I =R 7k e R s 3R A T Th 8 IR s o (1 i H
(7530, TR SR AR S L DAL R] I A 1 8 (R R ) 4 AR K, T Re AR 2 5TAT I 41k X b
FVFSEER TRRITOG T RGAT IR BT, 2 SRR VP AT AT SE 4R
AU s AR B SRR A R
1 A

2 Ru%

3 FGN %% (HGL)

4 PRV #%# (HGL)
5 JRiRBH IR REL C(HTTIED
6
7
8

(AR

B TEARE S AR K

JHK B R
% I
FEAEFIKYPIPEZEAT Z A S LR, A7 LU NZE RIS 5 eI U SR BeAT 5 8K L3I,
RS P EIRE

1 KYPIPE ZRAEM TP IS ISR S AR A2 14T — XM AR . It
B, AR IR S TE RGBS HRM ORI IS I AOR A 28+ A AN e B, ik— MR sE
s SIS BB BORa AL — AN TR s I DX Y /B0 IR 0 25 AF R AN AT i

2 WHRENRMINE B (XM, EEEHN @A A RS i, WeRER iR
B rh A BOE ok P EE AEARE AT IS RE TR AR A A DR AL, TR AR AN AT RESK A A2 1K (]
KA ALHFRE TSI AATID) o BTEL, FEIEFEH A8 R o R I W4 BOdE AT S RPN, 04 T
FEERL o 1k [m i R SR VFRU AR IR P g (K ) AR S an Bdl SCAE R A A B — ST s 205 A
TR Wah. WIS U, M ABICH, FLBICH, AIRELIEFSECE A THEN .
3 WKL BAT A i F GINTY Rl 1A I ) S 2 DS 1 BOZE A R AR o EL 6, Al
AR 8 280 1 A RIS I A AR o B, 3R AN RHDEE B, AT RETHE R
AR, BRARRE T AR TT .

4 HIEFETAMEHKEIF I T BT R, SRR R AR I AR R AN K .
i, USRS KR BB RN, IS A FEAN AT RESR Y RO KR o SX2 DA R EOE il da HIZK
AR AR .



5 AT LUAEE R AL P o — N FONBTLIE R RSB E I N ARG, R TERE.
AeEHAT SO HERIE I

A SEANTAT IO DL 2 T EUE RA R SIS AN REFC I T LI FE 7 SR T R BB TR AR
AEZHU N, BUXF AT LB S0 .

1 BMJLATEH R A

P E ZAAS BT B ME— (R PR s 1 AR A A B B IR T I, 8 R LA RO (2 5
MIATIATS DL, 15 F

a) A MREEIRE TR S M RO, AEAEME . P, AT RERE R E
BB ARG S R AL, A e AT A2 R e TP A B R IR ) 2GR A

b) R IKEE I AR AR e SR . P, R T BRI TR AN AN [ R SR
DU AT AEME i o

c) T PR SR AR (A BONRG 52 AT N 7 A7 mb Z0AE [A] — AN IS T DX o B, ASRERToH 5B
TP IR 5 8 BUN ELAR, A AL A S SR X SR E K s )

d) FEE IR SCE AT 5 I FAE BLEATHROE IS I IR RO SR R, EA#E
HHAOUR A WL G5 R aT LU E 2 A LD ISR, .

2. BEMKIRERIRE

H 7 B K R 3 B PR AN T A T D02 BRAHETIORIR) , DX h 3K S5 DI T R 0 S o A5 2R
PE IR DU TR AR AN REFEHRIIE LG DU B € I 7o I IR I X R D A St DRI EA T
B

a) ol AL I T RE PR SFRAR BEE . B, SR T EARPRRAS R (A B, JF OB T 7 iR
SEVEI . DL, ANAEAED AL I T 2T R AE I AR i o

b)  HATHEE I AYHY RAL K AN SZ e SRAR RAR 520 . 1001, AEZKOKRS 5 | s e B
UL I P s AN RE R M it A AR TE (AU HE R s s

AVFZ PO, B TR IR AT R EGIE MR E, R AXRA
AT DLR LR R . WRIB BUANBEAR IR NG DL, NAZAB U A AR AR BE R E IS
HH A BT B AR T o KA ThRe, (HE RIME 2w A - /R 2 8 3
ARATIE DL — RS, XA R, W R 2 A S R RS A R A5 R

Pipe2008 K F# Th &

N TH LB I Pipe2006 R [ Th g, WA ALE LT e LT A

- {3 FIPipe2008 A LABAT i #44#r: ZRIRAEAY

- X}F7E Pipe2008 : KYPipe BT AR, IAEF AT T E X:

Device Data [ % £&##E ]
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