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don, FFAY 110,000 ¥ AeAuset Al 1125000 FHo] PYFIFAE,
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Table 1  List of subprograms for the pipe network analysis

Program Name Function

FLOWNET o I EE dojElmld g 9, 7 B HA4AIL ukE KUS A
A, s fF33 /&%t 32 Aty 28 5%
2] 3to] 0o] HE7HE nictyict

CHECK1 o o] o} HHZL] AA ) oy E Hech

INIT o ASHYE AN FYFF2A KFERFTY AE ALl

SEARCH o F3Xo] £5F AR FYFBolads AHE Ae=rl

NUMBER o 7} EXojl HIF Foyic)

ADJUST o 5ol g moj= AE Y ZA

PUMP o 7B 27 DH/DQ7E F¢fol obd ol dXEeg wje] Hy}
gl Roll, WS F4 3= MATRIXE AArsia siE
3t

ANAL o 2} mlol=o] (3} FAE, §4 WL 4 AA o3t FLF A
F91s Alargict,

CHECK2 o AAt 3Al 4 FRIfA L] Q x}¥el

32 BB Ah 4 WA

FLOWNET= 4702 ¥ M2 FE #Yel AJd 4% A5g ¢, A
& ¥t A2 W Ao BY BN AAE Y o] EYIEF Fo
dem ¢-23 wd J-§2 Table 22t rh.

Table 2 List of input files and output files for FLOWNET

File name Contents
OPTION.DAT | fomular & unit selection

number of pipes, pipe number, pipe length,
PIPEDAT diameter, coefficient roughness
fnput file ber of nodes, node number, demand
NODE DAT number of n .es, node number, demand,
ground elevation, fraction of input flow
PUMP.DAT site of booster pump, pump capacity
PIPEOUT K, flow, head, gradient, velocity
Output file

NODE.DAT HGL, pressure
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Table 3 List of coverages and their attributes for the pipenet analysis

system
Coverage name | Data Type | File name | Attribute
Polygon & | LUT.DBF | code_id
DISTRICT Attributes | SEL.DBF | dong_name, population, code_id
PIP.DBF | pipe attribute {(length, diameter,:--)
NET Arc & NOD.DBF | node attribute (demand, elev.,---)
PIPE Attributes | RES.DBF | HGL pressure
LI.DBF PIP.DBF + NOD.DBF + RES.DBF
ROADS Arc - -
STREAMS Arc - -~

41 FREN RE

ARC/INFOol  &j3] &€ 43y 3d g L BE  dojehdolas}
FLOWNET #43ld T2 ji7ke] ¢-23xt8 AMe|apg-2 vkt Ut

SMLoJ &3] 248 ARg=} Ewo]A Z2 31 RUNPIPEE PIPENETH ¥ e]#|
2] PIP.DBF2} NOD.DBFY] </33h& ¢l 33l FLOWNETZZ 1349] Juid
< ZM3ln, SYudE FHe BFR Y 0RI dze AAE a1 HHsHH
PIP.DBF$¢} RES.DBFell #3513 LIDBFE A43hs 98-S Uch 44€ LIDBFE
FE QRYNETHHEAE a3l &WE LA ExE = x2S vehdch
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B2E MYsteF 3igith RUNPIPES] 2%t xt2 A& Nz|2¥L2 Fg. 12} gt
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Fig. 1 Schematic Diagram of data flows through water distribution network system
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Table 4 List of nodes with negative pressure from the results of the pipe network

analysis
Node No. HGL( cm) Pressure ( g/cm®)
74 7775.70 -2121.37
75 7765.84 ~-2231.08
144 T7775.70 -1302.28
189 7553.31 -2443.31
213 7682.83 -416.60
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Fig. 2 Display of areas where negative pressures are occured
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Fig. 3 Assumed new pipe network
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Table 5  Assumed booster stations for the simmulation test to solve the negative pressure

problears
Node No. Elevation Head( cm) Pressure ( g/cm?)
74 11,000 1098.48
75 11,000 998.62
144 9,000 998.62
189 11,000 898.76
213 8,000 908.62

FREM Jatel iY BWWABS TN £8Y 2L EF 2@MHOE bX
BRAALEL] KEo|l Wolzou, BRY K W2 KE2 UA== st
metA 371 BRRS FREMR FolH BEUL FE HB Zol7t 4t F
t Z9EA FAE 210004 2713 (Case 1022 zierg|eith. 38 Table 6ol
Ztzte] A24E ulZsted Uehgct

Table 6 Comparison of new pipes

Case No.| Branching Node| Pipe Length( m) | Tot. Pressure Difference( g/cmz)

1 210 790.00 -100.60
2 1 827.40 -102.04
3 3 1015.00 -104.49
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