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2. 3gAA Y FAF HH

#H3! (Method of Characteristics)

He vaFnE vjiaAbEe] BVt 249 S22 Hogy SEHAdNA &
FRAGAHAL s FRHALEHY FHEE T 499 JAFH 55 #
HoZ gdayd ¥ EFATe FHFaANA A de Abgste ol th(Wylies)
Streeter, 1983; Roberson et al., 1993)
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FZUN FARANL A% mERRAer Yehls SEFYAAY FYnE

OH | 4 9Q _ 1
ot T gA dx 0 W
99 1 ga%H2 4 poa = o @
at ox
oq7|M, R& f/(2DA), HE piezometnc—r-r, Qe %, DE WHEBF, A Darcy-Weisbach v}
%1'74]"1“", o EANETE g= FHINEE AT fERdEw el 4 (DF 4 (29)F =¥et %
Q ¢ +% H= °]-r°17" EAENRANL A8 £ el o A& HoldH A B&EAHA 7
A HE Faed ol ¥l
40 | gA d
P +RQ|Q| 0 3
2le] AL gijdt=xg B AolHo]AE Y ¢ ¢ EAH(characteristic line)doll A7 §-&3}A
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Tune £
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Ox Distance x
a9 1. NTES FTEE ol F44de 4

A Z71ZA A7-F7F o] 2FHFAXE A ()L I3 194 Eo9Xs AP ¢ BP 4£
el dEHAZAT. O 1A mlAd Pol] Big 2 Jje] $AHAL ohga 2

Qp= C,— C,Hp (4)
Qp=C,+ C.Hp (5)
A714 HZdee WuEd 24
Co=Qa+ CHs~ RQAQ 4t (6)
Co=Qp— C.Hp— RQQdt (7
C.= ‘E&A (8)

3714, #% 9 fFe ol FAE 3 AW +F4 42 ANGHE P= t+49l AH, Ash
B= it ARW). 2712AAA 71AH ARTH BAY 459 43¢ 2AA A% Ado] APH
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T nction

o, unt ! oomp, LOXE

node 1 node 2 node 3

% 2 Aeld IHAIE vhE SA4A

o 220X AMF, F i Adaid e AGAzte] d=AH F & G 7t M2 AR @&
A "Bk o] EAZ MYy A, Fob Gl BHPo] HastA ok Be Aabe] gy
ol nte} 2% FUstr] o), B wEe FH Fge MY dE HFEAAMAN F4a
ot Bk 238 EolalW Courant S(adt/dx)7} 7H5% 1o 58 kel Rele AFSE A
FAsAY, M AE4YE o A Adosted BRE FAAN A B2 AYegng ANTE
SFEA Dt

B2 A0S we Bisisd FUEK)E 9w 2ol oe A7 Eta 3
DR UrolAm £ 4¥AHoR Hdmy nAFgeE olfstd w7ielike] wat A
¥ B ZHLinear Interpolatiom)® Q¥ B I (Cubic spline interpolation)e & ¥ 4 9t 4Ny
e F oA AR THEL FT A Alolel #XEE BAM e 4 ATHED 29| @
o8 dEHZ arrste Wyeld. U R TEae mapRAAe =gdtd A T
b Abe]l e BAFoTH o & HEEE AT A9, RopRAded Yy =849 74
Aol Bt dusEd & @4 AkE eg s
2.3. A A 24 Boundary Conditoin)Z ¥ A& A7) 7]

A 22 Bu]ERAYE ol gsted fe 4 APoM FFY fFFL Ty YANE 27
ZX(initial condition)® ¥ 7 A Z A (boundary condition)o) et 27FAL Ve A4
FAH EdYe B 2L £F9 F2E ALToRA zdd d&2AZSE AT AAzAL
wEe T mE 2ot 2R Rl fot o F Bo] W2 $na o e F A
M F Edudn S E4Mel YR gouw 4%l Sk BE MBE BAT ARD
ofek ot wlAVIAR TR RI} obd FEREo|Y Ha ANrvIEL £F 4FL B B
Aol A Hojol o] Aul FAHAY HE FE = Yo

mEA, EAL BHE olgdtd RAFE My M o8 FEHA AQ Y AEE
ZF R £ AT FE-FF A4 dadt 9 FEXE F HEZe PYE¥e Y2RAFE AF
okZlAl7Ie FERERM TF-F%F BAHCl Ay vt o}rHE £AF A4S ThEn
Aoldr) A dNHe 2YFE, Air Chmber, F7)2 2, Bypass line 32 & o Exg gA44
€ Zoz 9 E3d Ay F£o0F de AP 43T 25U 2838 AEFeg AAx
g A4 ¢ o gk gIg FRES YT F Juste oHg ZAZAL o¥gA 2

AMelsior 2 Arkel 2t
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3. 94 »Aw xa A (B-pipe)el A

HAATE 2oz mste] HE BAF Y ZH(B-pipe)e ANLEAT BAF #HH

HMiEo®  RAF die #ded stg RAHem AEIE 544 (Method of
Characteristics) & ©] &3tk At o] BAM wio] glo] thkgt ZolE Ad Eis &%
& @ Zolo AMAZIeE FAHSIGol FAHoR GANEME AdETE FLAUE F
28 EAoltt, B Z2a3e fdo AXAAAH @/ dx)0] M FE FE VIELR & U ZH
TAgozM Courant +(Cr ; adt/4x)7F 129G AAVG 2R F stAth Eg o2 Alte] &
2 AHe 2AE Eo]7] st AMES BZWbEE AP AZPE M Linear timeline mterpolatlon)%
ol £5ttt APANHEE vk Azt M| FI7] Y& BAATF 2 olF AT TR &
Z gezhe AERzse WHeRE dWBHIbY blE] ¥ud oy Aed E F9 54
+ 13T F & Ao AEFHUTH

Z+zte] dAHAMHE i FARAE T4 FF AAq717]
o}, AAZA we} M2 O S5 % FAYE A
Y HFE FF AdEE 4 FE uet gy EAMR o FHAHMez @
42r¥ o). B-piped] WA dndFE 29 33 g2

sl

.l

Input file I—b-,_ Read Pipe composition |

l Pipenatwork Cutting and Renumbering |

[ Determine At |

‘ Calculate transient Head and Flow |

What 1= Boundary
condition

Genaral node . call subroutine 1
Heservor : call subroutine 2
External Demand  © call subroutine 3

Valve call subroutine 4
call subroutine {

| Stonng for next ime step |

| Write time and calcutated Head and Flow }—b| Qutput file |

No A
< e

¥ 3. B-piped] #8734 dznefE

32 tz mzgdate] vHln
HA 2AE AAMd R de] dd ZEIPCTLE Surge SeriesEA] Wave Plan Method
g2 ugoz Agze HE Hd 9 g3 A2 BEE2L 33 £ JEE BPE HA o
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HAE, 1999) 3 Chen¥t Ligget2 INVCHARE 7iwsigded o Zzade B4
(MOC)& °l&38te] RARE siMagen dArHe 53 ¥ © v2AFE Fold
2 1¢8 Fad%4 ZFo) ) (Liggett and Chen, 1997) INVCHARE sube] A zkzHA oA
& RS MatrixE FA 3o implicit methodZ & Folstn gz, s Bgy
33 At

mo lo oy %
A 2
2 A e

2

33 oA

Add PAF Z2ZIWE Liggetd Chendl 98 71238 INVCHARY A% sia A%} v mst
[ 28 48 ZSAAYY A4 EE 8 £ AR 7 #e Zo] ¢ AW So] Uy 1
HodA HEeAM 302 AL £HE 160melA 130mE $EoEM BAHZE okvdlged
a2 3 3 oMol 59 WEE INVCHARS B-pipe® Zolste a9 5o Jehisich
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H,=160m < Zms «
1 3 3/ &/ 5
7 H, =130m 3\ 5
8 10 v 0.03m%¥s He=128m
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.03 15 16
mi/s H,~160m
1,4
12 15 ¥ —
0.025m¥s 17 0.01mys
2]
18 20
\\
0.02m%¥s
23 21
V4 22 \
f 3 L s
0.01m¥s 0.02m¥s
a9 4 AT 34
‘ 137 -
; 136 e . e a e}
to13s S - f
! 134 - \ i e
o -
5183 — - '
T
132 - - -~.--—\_§____.. - ————
130 t—- oo e S
129 - !
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ek

N |
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2% 5elA 9 2o A% B-pipes INVCHARS A8 238 vehilx ok ALe 24
& 7129 Surge Serieseld 2HE & U= B ol ANNTY BAE FFL F e,
INVCHAR®| s} 2o %g% #32 45t Folsx Yus »AFES
2AYY Y FHL A8 98 Fe AoirlvlEs] AARAL wedsE Ao BRI

2 dATFodAE @4F £HEA FAAD AAE A EHF A e FF A 717
=4 9}

& 2o & Qe HE ¥AF AdZzaRS Adadn. @Y W £5F9 # &7 A%
YHEOR 44 W¥e Agdgen SAANY oxe FolW BHEH ANETE oY)
A8l Bl ATHH AP ZBPELS =YHAT EF 4% 4D Aoi7lE 3 dHel
A TE FAZRAS J2d O E o5 §%F FA4E Aoz nyEgol g dabay =
2afqE o83ty RAFE Y3 A 7€ AN Tz AdZEAY) FAE e By
o AMAMNZE 2Y ¢ AT £ o 2Hd BETAAS AN U OeT B Aoyr)rE
o BAzAAoE &gste Rol oy 3oz AlgHT)
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