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OPTIMISATION OF PIPE DIAMETERS IN LOOPED PIPELINE NETWORK AFTER
THE MODIFIED LOOP METHOD
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1. YBOJ

Onmrimuzauuja npeyHHka UEBH KOJe  CayHibasajy
BOJIOBOAHY, OAHOCHO racoOBO/IHY NMPCTEHACTY Mpexy he
C¢ CNpoBECTH HAa OCHOBY NPHHIANA HA KOjHMa je
3acnosana metona Xapau Kpoca [1]. Kacuuje ¢y Epp u
Fowler ywanpeawm osaj meroa 1970. romume [2]. V
yHanpeliesom metony ce ofaBe3sHO KOPHCTH MAaTPHHHM
pauyu [2]. Opurnnanau Xapau Kpoc meroa [1] moxke
GuTi M3paKEH MATPHYHO, ATH M HE MOPA LITO A YHHM
MOTOMHMJHM 33 TIB. PydHE TNPOPAYYHE MpEKE CaMO
nomolly kankynatopa. Paiiuka uamel)y opurdHanHor u
yuanpeljenor metona je camo y Gpojy mrepaumja nocne
KOjHX ce fonasu a0 3amosomasajyher pemema. Ofa
Metona ¢y nmpunaroliema u 3a mpopauyH racoBOAHHMX
Mpeia (3, 4], a Takohe ce kopncTe BpAO ycnemmo u y
Cayvaly npopadyHa Kaxo BOJOBOJHHX mpexa [5], Tako u
BEHTINIAUHONIX CHCTeMa y 3rpafama [6] waH pyaHHLHMa
[7). Kana ce y nanamme speme kaxe J1a je Heka mpexa

pemena Xapaun Kpoc meromom, yoGuuajeno ce y crsapu
MHCIH HA mheHy MoaudukoBaHy Bep3djy. Y aaHamibe
BpeME CY IHPOKD AOCTYMHH PaqyHAPCKH NPOrpasil Koji
CAy#e 3a MpOPatuyH UECBOBOJHHX MpeXka MPCTEHACTOr
THna [8]. Mehyrum y nmanammwe Bpeme je moryhe u
noGossiwans Xapau Kpoc MeToq KOPHCTHTH 4ak H Y
coyuajy T3B. pydHE KAIKyJalMje, C THM Ja CE yMecTo
KANKYNaTypa KOPHCTH CTAHAAPAHM PAYyHAPCKH MPOrpas
MS Excel 2007, nomoliy kora ce Bp/io fako onepHiie ca
MaTpHIIaMa.

2. ONTHMH3AITHOHH IMTPOBJIEM

Koxa 138. knacHysor npobnema Mpeka ce nocmarpa Kao
seh mara, 1), ca yuanpen oapelieHHM npedHHUNMA,
AY’KHHAMA H XpanaBocTHMA LCBM, KA0 H Ca yHanpen
ofpehjeHuM MakCHMANHUM moTpowkama dqurynaa mo
4BopoBHMa Mpeke (ymasn (uiynza y  mpexy ce
NoCMaTpajy Kao HEraTHBHA MOTPOWBA), MAOK ce
npepacnogena mpoToxa Mo rpaxama (uesnMa) Mpexe
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npopauynasa. Kon npo6nema onTummsauije, yHanpea je
MO3HATE PACMONC/A MPOTOKA MO rpaHama UEBOBOAHE
MpEKe, 10K CE MPEHHHII NPOPAYYHABA]Y Y HTCPATHBHOM
nocrynky. ¥ ciysajy npoTOKa raca Kpo3 noMeTHAEHCKe
LEBH BPENOCT PENATHRHC XPANaBOCTH C€ JaHEMApyje jep
je y oBom cayuwajy PexHM nNpoToka yoOudajeHo
Xuapaynnuku ‘raanak’. ¥ osom pany lie ce nocmarpatu
camo npofnemM aMCTpHOYLHMjE raca Kao CHOXEHWM Y
oaHocy Ha nmpobnem aucTpuGyuHje BOAC H3 TOr paiiora
wro je rac komnpecuOunan dgayna. Hamme y tunuanoj
rpaackoj Mpexn 3a aucTpulyuMjy raca npuTHcak je
otnpunnke 4'10° Pa, wro 31asn A2 McTa Maca raca HMa
YETHPH MYTa Mamy 3aNpeMHHY O 3aNPEMHHE HCTE Mace
raca Ha HOPMAIHHM HJH CTAHAAPIHUM YCAOBHMA.
Mocnesnua oBora je na Gp3HHA raca y UCBOBOAY 3ABMCH
O NPHTHCKA KOJU Biiaga y ictom (1):

“

ANEM OMTHM)
JCTEHACTOr TH
nrerseny, Jepav

MNpeunnun ucsn y tabean 1 cy noGujene 3a plp,=4.
[Nanosu npuTHCKa 3a racHe Mpeske ce 1o0ujajy 1a OCHOBY
Penoapose jennavuse (3):
1.0M82
F=pj-p}=dsi0 L= Be &)
u

Ca cauxe | Moxke ce 3aK/bydHTH 12 je 3a cBakm 4Bop
MpEske 3a7I0B0/bEH YCnoB no npeom Kupxodosom sakony
KOJH MOpa U 13 Ce OAPKH 3 CHAKY HAPEAHY WTEpalufjy,
MehyruM 3a npeunmxe nare y Tabemu |1, ApyrH
Kupxodos 3akoH Huje 3anomosseH, Tako aa ce MOpa
MPHCTYNHTH YPABHOTEKCIY MpeKe KOje C&  MOwe
H3BECTH HA fABa Ha4nHa; -1. Knacuuwo, Tako wto ce
NPEUHHLM UEBH CMATPajy KOHCTAHTAME, a MPOTOUM fo
UEBHMA Ce npopayyHasajy norogHom merozom [1-4, 9],
Han -2, ONTHMH3ALHjOM, rae CE NpEeuHHIM cMaTpajy

INDOMCH/BHBHMAE a [MDOTOUN N0 MAHAMA  MnDews
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1a OCHOBY jefHauuHe (1) JIAKO C& MOKE H3PAIUTH
HEIOIHATH NPeyHHK (2);

D" = igﬁ.—(g (2)
V-T-p

Y nperxoamoj jeamaumnm (2) jeauna memo3mara
BeantHHa je Gpanaa daynia koja ce y cayuajy npotoka
raca ycsaja aa Gyae mama oa 20 m/s, 20k ce 32 BogoBOAE
Op3una Boje ycBaja Kao 3HATHO HHAKA H TO y oncery 0,75-
1,5 m/s. Yceojulie ce na je y Hawem caywajy Gpsuna
cTpyjama raca xpo3 uesi 15 m/s. Hapauynatu nonasuu
NpeqHHLM 32 IpHMep ca crmke 1 ce aajy y Tabenn 1.

Tabena 1: [Nonazan (A) n konaunn (B) npeannun

en |- Dulmm) T S5 D, (mim)
o SRR SO e B e T
1 42,05 | 45,86 6 2428 | 23,94
2 64,24 | 6043 ¥ 54,29 | 52,75
3 42,05 | 4586 8 38,39 | 39,93
4 3434 | 32,07 9 48,56 | 48,90
5 48,56 | 52,03 | 10 | 2974 | 28,53
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an, aD an aD aD i
oy (,) oD, 2k (D,) [, #,0,)
D, daD, a, aD, aD,
Ha npusep, 3a ues | npeu usson je (6);
.. R (D,) p.L-Q*
K __a'ITuL=-4.32-4810-—B§3-2—1— (6)

[lonpaska npeunnka 3a npBY KOHTYpY ce mnpema
Knaciunoj Xapau Kpoc meronw pauyra, Hnp. 3a KOHTYpY
I xao (7):

“y R
Al(Du)‘Al‘#'(J_W @
dD,
TMowro he ce onTumm3aumja y Hamem cayyajy spunTH
ynanpeliesom Xapau Kpocosom metogom 3a kojy je
notpe6HO  yBECTH  MATPHYHM  padyH, MpopauyH
NONPABHAX NPEYHMKA 3AMHCATH Y MATPHYHOM OBIMKY
(8

e, )" Has = [ro, )] ®)
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