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Pesume: acna oucmpubymusna mpedxca y Hacemuma je 0OUUHO NPCMEHACHO2 MUNA, Kako Ou 2ac 00 nOmpoulaid
Mozao O0a cmuene u3 suwe npasaya. Osume je ocuzypano oa najmarsu mocyhu 6poj nompowaua ocmane be3 eaca y
cyuajy Kkeapa na nekoj 0Oeonuyu eacogoda. Meljymum, npopauyn 08axeoe muna mpesxice je 0aneKo ClodceHuju y 00Hocy
Ha npopauyH pasepaname oucmpubymusne mpedce. Osle je Oam npumep KAKO ce Modce yHanpeoumu Op3uHa
UmepamugHoe NOCMynKa npu npopavyry mpedxce memooom Xapou Kpoca.
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Abstract: Gas distributive network in settlements are usually with contours, which assure that gas is available for
consumers from few different directions. By application of concept of looped network least possible number of
consumers can remain without gas in the case of malfunction in some branch. But, calculation of these types of
networks is much more complicated compared with branch type of network. Here is shown example of one possible way
of improvement of iterative procedure during the calculation of network according to Hardy Cross method.
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Bunmujamc (enr. Hazen-Williams). Osaj meron ce He
MOXE KOPHUCTHTH y CJy4ajy HECTAaMOHApHOI MPOTOKa
HEKOMIIpecHOWITHOr (Iiynza, OJHOCHO Y CIy4ajy Kajma y
MpEXH BIIAJIajy BENUKH MaJ0BH NPUTHCAKA, Tj. Kaga Cy
CHJIE HHEPIIHje KOoje BIaajy y QIIyHIy BEJHKe.

1. YBOJ

Xapmu Kpoc meron ce Bpimo 4ecTo y KOPHCTH 3a
NPOpavyH, OZHOCHO ONTHMH3ALMjy NMPCTEHACTHX TaCHHUX
TUCTpUOYTHBHUX Mpexa, OWIO Ja je NpUMEHEH Yy
OpUTHHANHOM 00uKy [1] WM y KOpUrOBaHOM OOJHKY
KakaB je TNPBEHCTBEHO  pa3BHjeH 3a  moTpede
MPOjEeKTOBaba BOJOBOAHIX cucTeMa [2] (T3B. HyMepHUIKO

2. MATEMATHUYKH OIINC MPEXE

pemieme IhyTHOBOM MeTojoM! 3a CHCTEM HeJMHEAPHUX
anrebapcKux jeJHaYKMHA), U KOjU je OBJE MpuiaroheH 3a
onrtuMuzanmjy [3] mpcreHacrte racHe AUCTPUOYTHBHE
mpesxe. Xapau Kpoc (Hardy Cross; 1885-1959, amepuuku
UHXElbep), je pasBuo jomr 1936. roamHe Merox 3a
NPOPavYyH CTAMOHAPHOT MPOTOKA HEKOMIPECUOMIHOT
¢nyuna [1] (ogHOCHO U300pa ONTHMAHE CTPYKType
NpeYyHHKa LEeBH y Mpexu). Ysumajyhu na je man
NpHUTHCAKa Yy TUCTPUOYTHBHOj MPEXH JOCTa MAaJlH, MOXKE
ce 6e3 BEJIMKHX Ipelraka CMaTpaT Jia ce TPUPOIHHU Tac y
OBOM THITy Mpeka MmoHamra kao Teunoct. Kama ce meton
KOPHCTH 3a TIPOPadyH BOJOBOJHHX MpEXa MPCTEHACTOT
tuma, ymecto Penoapose (enr. Renouard) (5) jennauunne
[4], xoja ce yoOuuajeHO KOPHCTH 3a OIMKC MPOTOKa raca
MPH IATAM YCIIOBUMA KOjU BJIajajy y IIEBOBOJY, KOPHUCTE
ce JApyre MpHKIAJHHjE jemHauWHe Kao wTo cy Hapcu-
Bajcbax (enr. Darcy-Weishach), omnocHo XaseH-

! Ha enryeckom jesuky nosnaruju kao Newton-Raphson method

Xapmu-Kpoc MeTomoM mpopauyHa yHampex ce ofgabupa
MakCHMajlHa MOTPOIIka II0 YBOPOBMMA Ha OCHOBY
morpeba MOTpoIIaya IyX JEOHHUIE, W jEJHO WIHM BHIIE
MecTa 3a Hamajame aucTpuOyTnBHe Mpexe (Cmuka 1).
OBu mapaMeTpu Cy KOHCTaHTE y MpOpauyHy. Y IpakcH
MoTpomayn cy pacnopeheHu Iy TMOjeIMHUX TIpaHa
Mpexe nenoM nyxunHoM. CBa moTpolima ayx onpehene
rpaHe ce CBOJM Ha MOTPOIIbY Y YBOPY.

ynas

Yeop Il
es 1
Ues o}

KoHTypa |

WNanas
Ysop IV

Cauxa 1: 'acHa pcTeHacTa JUCTPHOYTHBHA Mpeka
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[TpopauyH Mpesxe ce 1ajbe BPIIM Tako J1a ce Kao pe3yJTar
IpopayyHajy IMpOTOLM KPO3 JICOHMLE Yy 3aBHCHOCTU O]
n3abpaHor npedHuka 1eBu. Ha kpajy ce Bpmm mposepa
JI03BOJbEHUX Op3WHa CTpyjama raca 10 JCOHMIAMa H
MaJloBU MPUTHCaKa, OJHOCHO NPUTHUCIH y YBOPOBUMA.
Axo je Op3mHa mpotoka Beha of /J03BOJbEHE, 3a TaKBe
neoHunie ce Ompa Behw NHpeYHWK W Ie0 TpPOopadyH ce
noHaBJsa. OrpaHnueme Op3uHe je 6 M/S 3a meBH Mamer
npegnnka (ox 0,09 m 1o 0,225 m) u 12 m/s 3a tieBu Beher
npeunnka (mpeko 0,225 m) [5]. Ha ocHoBy mnpBux
MPETHOCTaBKM  TPOTOKa, OWpajy ce  YHYTpallbH
npeunuim 1o cneaehoj Gpopmysu (1):

D?.r 4.-Q
=V- =y.—4 D = [—=2 1
Q=v-A=v-=Eop, =T

VY oBoj dopmynu (1) ¢urypuine BpeaHocT npoToka (Qa
[m®s]) Ha ycnosuma mputHcka Koju Biaga y mpexu (V-
Op3una [M/S], Ac-mOBpIIMHA MOMPEYHOr TMpeceKa MEBH
[m?], Dy-ynytpammu npednuk nepu [M]). Ykomuko y
JUCTPUOYTHBHO] MPEXH Bliaia HaanpuTucak ox 3-10° Pa,
onHOCHO ps=4-10° Pa amcoiyTHHX, MOTPEOHO je CBECTH
BPEAHOCTH MPOTOKAa ca HOPMAJHUX YCIOBa IpeMa
nponopurju Pa:Qa=pn-Qn. 3a oBako noOHWjeHE BPEIHOCTH
VHYTpaIlIlbUX MPeYHHKa OUpajy ce HajoNmKe cTaHaapIHe
uesu du (du~Du). M3abpaHu NpeyHUIE MOTY OCTaTh
Jajbe TOKOM IIpOpadyHa HENPOMEHJbMBH, [OK ce
nmopeharbe TMpeYyHHKA Yy JICOHUIIAMA Yy KOjuMa je
mpeKopayeHa J03BOJbEHA Op3WHa BPHIM HA Kpajy V3
00aBe3HO MOHABIBAHE POPAUYHA.

[MamoBn mpuTHCaka ce 1O JIOTOBOPY Yy3MMajy ca
MO3UTHBHUM MPEI3HAKOM YKOJHMKO C€ CMep OOMIaKeHma
KOHTYpE TOKJIONHU Ca CMEPOM IPOTOKa raca, 1 00OpHYTO.
ITpsu KupxodoB 3akoH Mopa OUTH 33a]J0BOJBEH y CBAKOM
TpeHyTKy. Mel)yTum, y UTepaTHBHOM MOCTYIIKY yCJIOB 11O
npyrom KupxopoBoMm 3akoHy OuBa 3aJ0BOJBEH TEK Yy
KacHHjUM uTepaijama (anrebapcku 30up magoBa
HpHUTHCaKa Mo KOHTypama koseprupa ka 0). [IpopauyH je
CIIOXKEHHMjU HEro KOJA eJNEKTPUYHUX KOJa 3aTO IUTO
CKBHBAJICHT CJICKTPHYHOT OTIIOpa y TaCHHUM Mpexama
HHUje KOHCTAQHTHA BEJMYMHA Bel 3aBHCH OJ NPOTOKa M
npuTUCKa (pasiivKa IMPUTHCAKA je aHAJIOTHA CICKTPHYHOM
HAIMOHY, JIOK je MPOTOKY aHajJoTHA eJIEKTPUYHA CTPYja).
3a N-1 uBopoBa MOXE OJ] UCTO TOJMKO HE3aBHUCHHX
jemHaunHa KOHTHHyHWTeTa (2) MO TPBOM KHPXO(HOBOM
3aKOHY, 32 MpEXy Koja uma X IeBH:

X N-1
Z ngn(jS ) ' Qi = Qj(output) (2)
i-1 j-1
1, Ller npunana 4BOpY, CMeP MPOTOKA K& YBOPY
sgn Q =<0, Ues e npunana usopy

—1, Lles npumaga uBopy, cMep npoToKa U3 YBOPA

AKO ce Mperxa Hamaja U3 BHIIE U3BOPa, Taaa T KOJMINHE
raca Koje yiase y MpEeKy TMpeKo [IPYIHX YBOpOBa
¢burypupajy y jennaunnuu (2) kao Q ca sHakom munyc [6],
JIOK ce Taj uctd wian y Marpuid [Q] mojamibyje ca
HETaTHBHUM Mpeq3HakoM. Jemnaunna (2) y MaTpuIHOM
obmMKy MoXxe Jga ce Hamume kao;  [sgn(Q)]*
*[Q]=[Qoutput], oxHOCHO; 3a ciydaj Mpexe ca ciuke 1,
MOXe ce Harucaty (2a):

2

o]
0 -11 0 0 -1]|Q, Qi1 output
0 0 1 -1 0 - Q, _ Qlll—output (22)
1 10 -10 0/ |Q/| |Quoun
0 0 0 1 1] |Q Qv output

| Qs |

3a HezaBHCHE KOHType MOXe ce Hamucaté ckym 0d X-
N+1 He3aBHCHHMX jeAHAUMHA OJpXKama EHEepruje Mo
JIPyroM KUpXo(poBOM 3aKoHy (3):

X X-=N+1
Z ngn(Ap) i~Ap; =0 @)
=L j=1
+1, lles npunasa KoHTYpH, cMep 0bUacka u cmep
MPOTOKA CE MOKJIAMnajy
sgnAp =40, LleB He npunaga KOHTYPH,

LleB npunaja KOHTYPH, CMEp OOUIIACKA H CMED
' IIpOTOKa Cce He NOKJIAnajy

OnHOCHO; Yy MaTpu4HOM oOiuKy kao [sgn(Ap)]-[Ap]=0,
Takole, 3a Mpeky ca ciuke 1 Moxe ce HanucatH (3a):
Ap,
Ap,
-1 11 0 0 0f,[Ap,
0 -1 0 -1 -1 1| |Ap,
Aps
L AP |
Jennaunna (4) Cyu Kao mpoBepa TAaYHOCTH MOCTYIKA U
Mopa OuTH 3amoBojbeHa y cBakoj urepammju ([Z] je
TpaHCIIOHOBaHa MaTpuna [Z]). VKomuko Cy jeaHauydHe
(dopmupane 0e3 rpenike Mopa OUTH 3370BOJbEH YCIIOB (4):

[sgn(Q)]-[sgn(Ap)]'=0 (4)

Csaka Qopmyna [4] 3a onpeljuBame majga NpUTHCKA MPU
NPOTOKY raca 3a Cpelllbeé U BHCOKE MPUTHUCKE MOXE ce
U3pasuTH y 06uKy P22-p1?=R-Q", u y 06muky p2-p1=R-Q"
3a HHCKe nputucke ucnox 5 kPa, kao Hmp. Penoaposa

(32)

jennaunna  (eur. Renouard) (5) 3a mpopauyH
JUCTPUOYTUBHHUX MPEXKa CPEEber MPUTHCKA!
182
2 2 P L-Qy
P — Py =4810- =5 — 5)

u
MOJKE Ce€ HAIMCaTH y OOIHKY Ap2=R~Q”, roe je: n=1,82,
pr-peJiaTUBHA rycTHHA raca, L-ayxuHa nesu [m], a

R=4810-p, -L-D,** (5a)

3. METO/ KOHTYPA - OIIIUTE PEHIEILE

JlBa THma MeToJa cy yoOHuuajeHa 3a peliaBame jelHaqulHa

KOHTypa:

o Xapmu Kpoc meton [1], [5], [7-9]; 1j. MmeTon
M0jeMHAYHHUX NTPOpadyHa IIOMPaBKH 32 CBAKY
KOHTYpY Toce6Ho, (eHr. successive substitution
method; single loop adjustment method)

o Momudukosanu Xapau Kpoc meron [2], [6, 7]; 1j.
METOQ je}IHOBpeMeHOF n3padyHaBama MONpaBKU 3a
cBe KoHType (eHr. simultaneous loop solution method)

MomuduxoBann Xapau Kpoc Meron cmaga y rpymy T3B.
byTH-Parncon metona (enr. Newton-Raphson method).



Pemiewe (mpoToun Kpo3 II€BH) 3aBHCH OJ yla3He
KOJIMYKHE raca y MpPEexXy Kpo3 ylasHd 4Bop (YBOpOBE) M
MOTPOIIE 110 YBOPOBUMA, Ka0 M 0Ja0paHuX NPEeYHHUKa U
JIyXKWHA IEBM M 3a TakaB CHCTEM j€ jJEJUHCTBEHO Y3
KOHCTAHTHE BPEIHOCTH MPUTHCKA Ha yna3uma (Tj. ynasy).
VKOJIKO 32 TIOTIYHO MCTE HaBeICHE MOJaTKe 01adepeMo
pasIMYMTe MOYeTHE WHHIMjAIHE HPOTOKE IO LEBHMA
pesynTaTr he KOHBEPIHpaTH UCTOM pEIICHY IMOCIe Mambe
WJIH BUIIIE UTEpanyja.

Mehytum, mocroje ciaydajeBH Kaja MOjeIUHE LICBU Y
peanHoctd Mory Outh HamajaHe asoctpano [10]. Ilpu
npopauyHy no Xapaun Kpoc metony, cBa moTpolmba JTyxK
JICOHHLIA C€ MPHAPYXKYje YBOPOBHMA M KPO3 CBE IIEBU Ce
npeaBuha cMep MpoToka (0[] MOYETHOT TPAHUYHOT YBOPa
0  Opyror Kpajmer TpaHWYHOr  uBopa). OBo
MI0jeTHOCTABJbCHE HCKIJbydyje MOTYHHOCT na IojeqiHe
JCOHULIC Y MOjEeANHNM PESKUMHUMA pajia MpEeXe MOTY OHTH
HalajaHe JIBOCTAaHO, OZHOCHO Ja IBe 3rpajie Koje cy
BE3aHE Ha UCTY JCOHHMILy ITOBJA4e rac U3 JBa passiiyuTa
rpannyHa (cebu ommka) yBopa. OBO y3poKyje Ja ce 30Ha
MUHHMAJIHOT TPUTHCKA jaBU Herjae m3Meljy nBa 4Bopa,
YUMe peajHO CTame Yy IEBH HE MOXE IPOCTO OHTH
omucaHo. HMmak oBa 1ojaBa HHUje 3aHMMJbMBA 32
pa3marpame IpopadyyHa MpeXKe aKo Cce He jaBiba IpHU
MPOpPaYyHCKMM (MaKCHMalHHUM) BpEIHOCTHMA jep ce Y
3aBHCHOCTH OJf TPECHYTHE IMOTPOIIkBE M pacropesa
HOTpoIlaya, MOXKE  jaBUTH  OCCKOHAYHO  MHOTO
mucTpuOynmja TPOTOKa IO IIeBHMa  KOje  yBEK
3a[I0BOJbABA]Y jep Cy Mo Ae()UHHUIHjA CBH OBH IPOTOIH
MamH OJ NPOPAavYyHCKHX BpeOHOCTH. Melytum, ako ce
OBaj CIy4aj, IBOCTPAHO HAalajaHWX ICOHWIA jaBU IPH
MPOPAYyHCKHM YCIOBUMA (OOMYHO KOJI CUMETPUYHHX
Mpexa), BpEIHOCTH NpPOTOKa IO JIeOHHLAMA Yy
UTEPATUBHOM IOCTYIAaKy MOTY Jia AUBEprupajy. Pemieme
je mpoMeHa METoje MpopadyyHa, WK MITO je jour 00Jbe
MIPOMEHAa TOIOJIOTHje Mpeke (pacmopena IeBH), YAME Ce
HCKJbY4yje OMAacHOCT Ja HEKH OJ1 MOTpolIaya ocTaHy 0e3
raca npu Hajehem omnrtepehemy (oHE cy 0OWYHO Ha
CpenyHaMa ICOHUIIA — YIaJbCHHU O] YBOPOBA).

Kputepujymu 3a npeku HTepaTUBHOT MocTymKa cy [11]:
o Bpennocr anrebapcke cyme IajgoBa HPHUTHCAKa IO
CBMM KOHTypaMa MpEKe MOpa MacTH HCIOM YHAIpes
3ajiate Mane BPeIHOCTH,

o Pasnuka m3mel)y m3padyHaTHX BPEAHOCTH MPOTOKA 3a
CBaKy IIEB y [[BE y3aCTOITHE UTEpaLje MOpa MacTh UCIIO
YHAIpe 3a/1aTe MaJie BpEAHOCTH,

o Pasnuka wm3melly u3pauyHaTHX BpPEIHOCTH IOIPABKH
NPOTOKa 3a CBAKy KOHTYpPY Y [BE Y3acTOIHE HTepaluje
MOpa MacTH UCIOJ YHANpe[ 3aJaTe Maje BPSIHOCTH, UT.

3.1 XAPJIU KPOC METO/1?

Ontumuzanyja Mpexxe Ho opuruHainHoj Xapaum Kpoc
METOJIOJIOTHjH C€ MOXKE CIIPOBECTH TpeMa jeaHadyuHu (6)
U TpaBWwIMMa 3a anrebapcko cabupame MONpaBKH U3

riaBe 4 oBora paja.
n \m-1)
_ (Z R 'Qi )(] (6)

A F(Qi )(jm_l) = m-1)
) (n'Z‘Ri'Qinfl)(j

(o))

2 enr. successive substitution-single loop adjustment method

F(Q) je anrebapcku 30up jeaHayMHA 3a Maj NPHUTHCAKA
(WM BUXOBUX KBajpaTa) MO LeBUMa y KOHTYpH (5) mo
KoHTypaMa (apyru kupxodoB 3akoH). Iloctymak ce
MIOHAaBJba y WMTEPATUBHOM IOCTYIIKY (ca M je o3HayeHa
Tekyha uTepanuja) JOK ce He JOCTHTHE yHampen 3ajaara
Ta4HOCT.

3.2 MOJJU®PUKOBAHMU XAPJIU KPOC METO/I?

Cuctem jemnaunna F(Q) HamucaHmx 3a CBaKy KOHTYPY
MOXKe Ce HyMEPHYKU PeIIUTH IbyTHOBOM MeTOmOM Tako
Jla ce TIOMpPaBKe 3a CBaKy KOHTYPY A0OHjy HCTOBPEMEHO.
Y MaTpugHOM OOJIMKY CHCTEM Ce MOJKe 3amucaTi kao (7):

VFQ™? ] [aQ]=|F@)™] @

rae je MaTpuila HEMmO3HATHX KOpEKIHja 3a Ciydaj ca
ciuke 1y uteparmju m (7a):

AQ,
AQII

JIOK je jemHauuWHA MajoBa MPHUTHCAKA MO KOHTypama y
utepanuju (M-1) (7b):

o8

Jennaunny (7) je HajOosbe peliaBaTd y MaTpPUYHOM
obomuky. Cxomuo Tejmoposoj (enr. Taylor) dopmymu,
nobuja ce Jakobujan (er. Jacobian) marpuua (8) mpBux
W3BOJIAa jedHa4YMHA anrebapckux 30mpoBa (KBampara)
majoBa MpPUTHCaKa IO KOHTypama (rae je MpOTOK
MIPOMEHJbHBA TI0 KOjOj ce Mu(epeHIrpa) 3a HUTEpaIujy
o3HaueHy kao (M-1). MaTpuma u3Boza je KBajaparHa (IMa
OHOJIMKO peloBa W KOJIOHA KOJHMKO TacHa Mpexa HMma
HE3aBUCHMX KOHTYpa) U CHMETPHUYHA Y OJJHOCY Ha TJIaBHY
nujaronany. PemoBu y warpuid  (8) omromapajy
YTHIIAjUMa 3ajeIHUYKUX [IEBH KOje MmocMaTpaHa KOHTypa
UMa ca JIpyruM KoHTypama. Jlakie, TiaBHy JAujaroiy
YHHE YJaHOBH KOJU YHje Cy BPEAHOCTH HCTE Kao H Y
opurnHanHoM Xapau Kpoc merony, Tj. To cy 30HpOBH
arcoNyTHUX BPEJHOCTH HM3BOJA IMaJ0Ba INPUTHCAKa 3a
CBaKy LEB y KOHTYpu. OCTanu 4YIaHOBH Cy H3BOIH
najoBa NMPUTHCAKa 3a CBAaKy LEB U3 CYCEAHHX KOHTYpa
KOje Cy 3ajellHHYKe ca MPEAMETHOM KOHTYPOM (aKO X
HeMa OHJa Cy TH WIAHOBH jeJHAKH HymHn). Y
opuruHamHoM Xapau Kpoc metomy u3 1936. roguHe cBu
€JIEMEHTH BaH IIaBHE JIHjarOHAJIKE Cy jeTHAKHU HYIH.

aFI (Ql’QZ""‘) aFI (QI’QZ"")

m

[aQ™]=

; (72)

(m-1)

(7b)

a(40) owQ,) ®)
[g rad F(Q)] - [VF(Q)] — oF, (Q1v Q, v) oF, (lesz----) ......

a(A:Ql) a(A:QZ)

3a mpumep ca ciauke 1, mperxoxHa Marpuia (8) mocraje
(8a). Ako ce cBe KOHTYpE OIUCY]Y Y HCTOM CMepy, a Hema
LIEBH KOje Cce€ VYKpIITajy, CBH WIAHOBH BaH TJaBHE
JMjaroHaNe y MaTpUIM TpajgdjeHaTa Cy ca HETaTUBHHM
mpea3HakoM. UaHOBM Ha TJABHO] AMjarOHAIN Cy YBEK
no3utuBHU. [locTymak ce 1asbe 0/1BUja HTEPATHBHO Kao y
ciry4ajy opuruHaiHor Xapau Kpoc merona.

3 enr. simultaneous loop solution method



(8a)

_n'Rz 'an_l

oF(QQ,Q)  oF(Q)
forar(QI=[vF@l=| /%) o o109
o(AQ,) 0(40,)
{ {n (R-Q*+R, QI +R,-Q))
-n-R, .Q;-l

Y j-uu (8a) ce y 4YiIaHOBMMAa BaH IJIABHE JIMjarOHAJEC
[0jaBJbyje Kao apryMeHT caMO IIPOTOK Kpo3 IIeB 2
(mpuMep Mpeke ca ciuke 1) MOMTO je OBa IIEB jeAnHa
3ajeJHMYKA Y JIBE 32 OBaj CIIy4aj jeIuHe KOHTYpe.

4. AITEBAPCKH 3HAK IIOITPABKH ITPOTOKA

lopmu 3HaK KOju ce OOWYHO THUIIE y3 IOIPaBHH MPOTOK
KOpeKIMje Koja MOTHYe W3 cycelqHe KoHType (Az) mpu
npopauyny; + (miyc) wim — (MHHYC), yKa3yje Ham Ha
HayMH OOMWIaXema CycelHe KOHType y OJHOCYy Ha
IPETHOCTaB/bEHU CMEp MPOTOKa. YKOIMKO C€ CMep
IPETHOCTaB/bEHOT IPOTOKA IOKIONH Cca  CMEpOM
oOunaxkema CycelHe KOHType ycBaja ce TOpHH 3HaK +
(tyc), y cympotrHom — (muHyc). Jlomu 3HaK ce
npenucyje U3 IpBe IONpPaBKe CYCeAHEe KOHTYpE ca KOjoM
mocroju 3ajenHWYKa meB. Kopekmmja A1 ce omHOCH Ha
npumnanajyhy KoHTypy, IOK ce Kopekmmja Ar ycBaja w3
KOHTYpa KOjiMa IPUTaiajy 3ajeJHHIKE IICBH.

Anrebapcko cabupame Tpeba HU3BPIIUTH HA OCHOBY

crnenehux npaeuna [8, 9], [12]:

1. Anrebapcku 3HaK 3a mompaBKy A; Tpeba y3etu ca
Pa3IMUUTUM TIPE3HAKOM OJ CBOT 3HAKa, Tj. HOTPEOHO
je cabpartu kaja je 3HaK — (MHHYC), 1 OOpHYTO;

2. Adnrebapcka omepardja 3a orpaBky A Tpeba nma Oynie
CYNPOTHA OJ FbeHOT JOHETr 3HaKa Kaja je TOPHH 3HAK
HCTH Kao OHAj y3 MPOTOK CpadyHaT y INPETXOAHO]
utepaiju (OJHOCHO Yy MpPBOj UTEpAIMjU 3HAK Y3
NPETHOCTaBbeH WHHIMjAIHH IMPOTOK), y CYNPOTHOM
j€ UCTH Kao JIOKH 3HaK.

5. 3AK/bYYAK
OnruMu3anujom opuruHanHor Xapau Kpoc merona, Tj.
yBohewem MonudukoBaHor Xapaum Kpoc mMeronma

cMamyje ce Opoj MoTpeOHHMX HTepalldja 3a OKO MeT MmyTa
Jia Ou ce JOCTUrIIa UCTa TAYHOCT.

VY HacTaBKy ce Kao CIMKOBUTH 3akibydak najy Cnmka 2
KOja IpuKa3yje maj MPUTHCKA 3a jeAHy KOHTYPY CIIOXKEHE
nuctpuOyTtuBHe Mpeske m Crnuka 3 Kkoja TpuKasyje
MPOMEHY MOMPABHOT MMPOTOKA 32 UCTY KOHTYpY, KOjH ce
no0ujajy mo urepanrjama npuMemyjyhn o6a metoza.

& 35000

1*trial - loop |
30000 —a— Successive method

=== Simultaneous method

25000

Pressure drop (P

20000

15000

10000

123 4567 8910112131415
Iteration

Cauka 2: ITagoBu nputHcaka 1o uTepaiyjama 3a jeIHHy
KOHTYPY TracHe Mpexe

(m-1)
n-(R, Qi +R, QI +R, QI + R, - QU )}

0.20
0.15 +
0.10 -
0.05 4
0.00 |
-0.05 4
-0.10 4
-0.15 4
-0.20 +

-0.25
-0.30 4 == Simultaneous method

Flow correction (mafs)

1st trial - loop |
—&— Successive method

-0.35 T T T T T
& 7 8 9 10 11

lteration
Cauxka 3: TlonpaBHU MPOTOLH 110 HTEpAIlHjaMa 3a jeTHHY

KOHTYpY TaCHE MpEexe

1.2 3 4 5
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