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3} sk HSPDA 239 712 hde ket gu) 85334129 |
& Ak 7 2Ae BASFHME sl 4R S5 ut head at eath nods (H#=)
& 7P EHE™ME AL, At THsEER (g 2 8 dg;g;;a;zg;ifzgg;j;jr“,
2= Ueske] DDAEPANEDE 3@t DDASI ola) Alue 23 npeor | |
TS ARE AR 2P w AR iEAtg A o s s | |10 e s
Aghh, BRI o) HEHow ANY U @Uivt AA B | oo
o] F5¢ §F5FFe] "ok MEALE HSO da) Higw,
284S §iste] EPANETE ©]84l3lt). Fig. 12 o]9bg-& HSPDA
2y 3E5Z Jehln gtk PDARE e "l Available demand g™ = ¢
HOR(Nodal head-nodal outflow relationship)7% 22 Wagner et
al. (1988)7} A& A (1) 7 (R)& AHal3Th 4 (D7 (B)lA ¢
AR 50 wel Wk 37 M5 85%, v 4 239 ge Fig. 1. Flowchart of PDA model
1:5_]:
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avi _ _Teq . i les
q; =q, if H; QH} (1)
H{wi_ Ellill 1/n
0< q!]{m = q.;:ﬁq( ]{]gks_]{]!uin ) < q§eq’ if 1{]!“1" < }Ij'“" < [1}1‘33 (2)
J J
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3. S NE2 AA PIR
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Fig. 2% 3hve] AAW7 HMelA A48 dasizie A8& vebdla ok sk Aase] HA3(EFF)
o] 75m, ZAE) AA B4 715 WS 707 80m, AW o]8F Jb5 MHE 60~100meka 7HEEk, 20
782l harmony memory size® Zte= HME &3 A, 244 HAgS GAs17] 8] 3% HMoA = A
7hssl HA60 T 100m)ollA FAE AW kg st o Ax wAld 20709 32F vk " 707
80m Atolol] ghe 4= 388 470(72.07, 75.71, 70.57, 78.75)7} A H vk 71 e 5 ok 2 A dkE i ol A
= HMCR) 93l A 7158 B9 (60~ 100m)oll 4] ABA 7133170 17209 Alole] e Helste] 1972099
HM #t& tizlshA €t PIRY) dS A88HA & 2% 2 24 7Fsd d90 70 7 80mAtel2) ghol 93.715%
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1919 29)0) @aE 7 ARwse] e BHEes5Hes Hesto] Add HY grol 78.03% 71.66002a 7HA
S5 PIRIES =8k] HM 20709] 10%3! 270 38179 18912 AXME F5 @ 78.03% 71.660% thAe
2= 9ith o] A% 70~ 80mAlole) gtol 93717 61.78%S WAT FEL 34%(0.9+7/20+0.1x10/40=0.25) 7} &
o}, ghoF AAEA FbsE 5o #Welst o 2 HW PIREE o] 0E &F gole o o7t 24 Relr
o9} e FEIHAL iterationo] HHEEFE A Do ] AL vld Holch ofgt Zo] PIRE HHs| F
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19 lteration 2™ |teration
Initial Applying Applying Applying Final HM Applying
Harmony HMCR PAR PIR after HMCR
Memory(HM) Procedure Procedure Procedure 1%!jteration Procedure
Rank 1 72.07 72.07 72,07 72.07 75.71 75.71
Rank 2 75.71 75.71 75.71 75.71 72.07 72.07
Rank 3 64.01 64.01 64.01 64.01 82.77 82.77
Rank 4 70.57 70.57 70.57 70.57 64.01 64.01
Rank 5 81.07 81.07 81.07 81.07 70.57 70.57
Rank 6 87.55 87.55 87.55 87.55 81.07 81.07
Rank 7 90.17 9017 90.17 90.17 87.55 87 .55
Rank 8 82.77 82.77 82.77 82.77 90.17 90.17
Rank 8 61.78 61.78 61.78 61.78 70.57 70.57
Rank 10| 98.88 E‘l 98.88 ¢> 98.88 E> 98.88 d> 93.37 “::> 93.37
Rank 11] 93.27 & 92837 | 4] 7875 78.75
Rank 12 78.75 78.75 78.75 78.75 90.58 90.58
Rank 13| 90.58 90.58 90.58 90.58 69.33 69.33
Rank 14| 69.33 69.33 69.33 69.33 82.53 82.53
Rank 15| 82.53 82.53 82.53 82.53 78.03 66.75
Rank 16| 93.71 93.71 93.71 93.71 71.66 64.01
Rank 17 | 66.75 66.75 | 66.75 | 78.03 93.71 93.71
Rank 18| _60.71 60.71 | 64.01 | 71.66 98.88 98.88
Rank 19 | 99.73 l 70.57 70.57 70.57 | 93.71 | | ? |
Rank 20 | (6357 | | %% "] 2811 93.71 3.7 | ENEN | IR 'm 7 ]
: |
— 1
{” With HMCR value 0.9, \ (As theresuitof \ [ As the resuit of (
Rank 19, 20 could be applying PAR applying PIR , the Probability that rank
substituted by existing procedure , values of rank 17 HM is sorted 19, 20 could be
values inRank 1~20 or value of rank and 18 are by evaluation substituted by values
entirely new values . In 11(andomly || substitutedby 78.03 function between 70~80 will be
here, assuming that they selected ) is and 71.66 which are value. deferent according to
are substituted by existing adjusted to calculated heads of applying PIR or not .
{alues randomly selected . 93.37. rank 1and 2 L L

Fig. 2 How PIR works in HM

Fig. 3. Net3—Sample network of EPANET
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PIR ZQo] w2 HSPDARHS H&A HEEZ 98] Ozger(2003)7t SPDARF] 284 HES s 8%
EPANETS] MEZYE Q] NET3 7d 238e Has3ch. NET3E 92709 23, 117709 spol =, 2749) #4],
el el= 2 270 H=EE FAFe] Qon #mue] FAL Fig. 33 Zth NET3¢ EPS(Extended Period
Simulation)Z & #A9} A5AdA £471 FF5E Az W) 11:004 9] 2H 84-%FE o) 85t 2¥E 285}
oon, o] g Ajxle] & &5FHEE 12,219GPMo|th

HMS(Harmony Memory Size)= 507, HMCR=0.8, PAR=0.2% #-g3}300, 2E& AHox 9] 71445 At
ZEo| 2HdH)7} 0.056t0l7t 2 o 2oE ZEIES FAZXAL AAs 7 A9 pang HHoR
ALY Hge M Ozger(2003)7F M8 103.8ft(45psheke] Foz A&t F, 4TI
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A4 E|e] EPANET A4 Alo] Th)] §-50] 4,000GPMol442) 1674} o] o) ® Ao et 2ojs A8t
on Table 1€ 7 Za3E Yz ok AddEle] EPANET s34zt 9270 Ao HF =T
60.7psi(140.01f) 2 Ao thi o] gugteo] 8% Holrth 34 BHe] ZAPogt el e
40.99psi(94.55()F - Aol Hiergh APANAMERE 45psinth 2ton] ThE A B g dEHo] wiF
£ 45psiolare] 2t YERNT Utk Table 19 vehd Az} Zo] HSPDARE 28243 o R3] 4,000GPMo]’d
9l 16709 #A F 4993} 709BL AoatuE FuE Qdd) S DriE® AA 9270 BH F ¢TI} 45psivh
=] 90} required demand® THEAYA| Ral= Z2AEY = 1757 Alolz Yt} of o @A AZEdA F
Fo| B=3 F= 1.937520.56GPMeE Ve d HA TFF 12,219GPMS] 4% oJul2 A Qloh z2iu 499
3} 70 B A ) Aol 227) AN o] BEHEte] oF 1,080GPMS] 8550l B/FsE AR AT
ol Wadlt A TEY LS FEANLES AMEEE 8%7) 55 F0l BrEd AE onjdith & 4993 70 %]
2% 4, 115, 116, 11733k vja] BA| F5e Zuloj=gt o} o] Fse FS o 85I 33 37
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Table 1. Comparison of Simulation Results

Consider PIR Not .consider PIR
Failed | Flow on - —
Pipe Lgr?ggiln Iteration time Dtlg;:igflt DDeefrlr?zlliltlit Iteration time DI;]?i'cigf'lt II))eefrlr(i;i?it
(min/sec) | “Node | (GPM) (min/sec) | “Node | (GPM)
4 7759.98 1 /0 2 5.95| 5,000 7/08
115 7759.98 1 /0 2 5.95| 5,000 9/09
116 7759.98 1 /0 1 2.38 1 /1 1 2.38
117 7759.98 1 /1 2 5.95 | 5,000 9/12
45 6366.38 1 /0 3 2.51 | 5,000 8/09
39 6282.01 1 /1 4 5.61 | 5,000 7/21
42 6263.83 1 /1 4 3.63 | 5,000 3/01
112 6249.53 1 /1 4 3.48 | 5,000 9/04
21 6221.22 1 /1 5 33.45| 5,000 7/09
40 6220.38 1 /0 4 5.35| 5,000 7/22
48 6198.30 1 /0 2 1.93 | 5,000 7/13
41 6171.21 1 /1 4 5.15| 5,000 7/11
22 5941.98 1 /1 1 4.65 | 5,000 8/01
49 4973.19 1,149 3/22 22 1080.54 | 5,000 7/15
70 4973.19 686 1/45 22 1081.78 1 5,000 7/10
71 4721.30 24 /3 5 520.56 | 5,000 3/19
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