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NONIeMULeHosUx mpyo ma po3poOKa MemoOuKu NPOSHO3VEAHHS PeXCumie pobomu Kilbyesux cucmem
2a30N0CTNAYAHHS 3 NOTIEMUTEHOBUX MPYO 3 YPAXYBAHHAM iX (PaKMUYHOI eHepeosUmpamHoCmi .

Hocaenenns yiei memu eumazae po3poOiAHHA Memooi8 Ypaxye8aHHs 6NJUBY 30CepeddtceHUx 8i0oopie
2azy ma axmuunoi enepeogumMpamHOCmi NOJIEMUIEHOBUX 2A30NPOB00I6 HA eHepeemuydHi napamempu
pobomu cucmemu 2a30N0CMAYANHS.

B npoyeci pospaxynky docniodiceno eniug 30cepedxceno2o 8i0bopy a3y HA eHepeemuyHi napamempu
pobomu cucmem 2a30NOCMAYAHHA HU3bKO20 MUCKY Ma 6eIUYUHY HEMOYHOCMI, WO BUHUKAE NpU
He8paxy8anHi 0aH020 YUHHUKA NPU SIOPABTIUHUX POPAXYHKAX 2A308UX MEPELC.

Pospobneno ymouneny memoouxky NpoSHO3Y8AHHA eKCHAyamayiiHux napamempie pobomu cucmem
2A30NOCMAYAHHA  KIbYegoi Ccmpykmypu 3 HOJEeMUIeHO8UXx mpyd 3 ypaxyeanusm ix ¢haxmuynol
eHep2oeUMpPAmMHOCII  Ma KOMN TOMEPHULL  ANCOPUMM NPOSHO3VEAHHA MPAH3UMHOL eumpamu 2a3y 8
KibYyesitl cucmemi 2a30n0Cmadants 008LIbHOL Kongicypauii ma ckiaonocmi.

Memooduxa peanizogana 6 npocpamHomy 3abe3neyenti, Wo O0ae 3M02y NPOBOOUMU ABMOMAMUI0BAHI
EKCNIYamayiiHi PO3PAXYHKU KITbYesux 2d308UX MepedC HU3bKO20 MUCKY O008LIbHOI CKIaOHoCmi |
Kougicypayii. Moowcnugicms 3MiHU  (DAKMUYHUX RAPAMEMPI8 CcUCmeMU 2a30N0CMAYAnHs  0dE 3MO2Y
aoanmysamu  nPOSPAMHUNL  NPOOYKmM Oasi  OVOb-AKUX CUCMEM 2A30NOCMAYAHHA Md  Hposooumu
bacamosapianmHi po3PAXyHKU 3 Memor OMPUMAHHA eKCNIYamayilHux napamempie pobomu OiIsIHOK
Mepeduc, NPONYCKHOI 30AMHOCMI Cucmemu 2a30N0CMAYAHHS, HASGHOCI JIMIMYIOHUxX ma aéapiiHux
OLIAHOK.

Knrouoei cnosa: 2azoea mepesica, sumpama, nponycKkHa 30amHicmb, eHepeoedeKmusHicmb.

The aim of the work is to study the operational parameters of gas supply networks made of
polyethylene pipes and to develop a method for prediction of operation modes of ring-shaped gas networks
made of polyethylene pipes taking into account their actual energy consumption.

To achieve this goal methods which take into account the influence of localized gas extraction points
and the actual energy consumption of plastic pipelines on energy parameters of the gas supply systems have
to be developed.

During the process of calculating, the influence of the focused gas extraction point on energy
parameters of the low-pressure gas supply networks and the value of inaccuracy, that occurs when
neglecting this factor in hydraulic calculations of gas networks, was studied.

The improved technique for predicting operating parameters of ring-shaped gas networks, made of
polyethylene pipes, based on their actual energy consumption and computer prediction algorithm for gas
transit flow rate in the ring-shaped gas supply system of any configuration and complexity were developed.

The method is implemented in the software, which provides the automated performance calculation of
annular low pressure gas networks of any complexity and configuration. Ability to change the actual
parameters of the gas supply system makes it possible to adapt the software to any gas supply systems and
to carry out multivariate calculations to obtain the operating parameters of the sections of the network, flow
capacity of the gas supply system, presence of limiting and emergency areas.

Keywords: gas network, flow rate, flow capacity, energy efficiency.
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JOCIIIKEHHA BITUVIUBY CTYIIEHA BUKOPHCTAHHA EHEPIII
IIPUBO/JY I'lTA HA EHEPI OE®@EKTUBHICTH IIPOLIECY
TPAHCIIOPTYBAHHA I'A3Y

H.B. /Troma
lsano-Ppanxiecoruii nayioHanbHUL mexHiyHullyHieepcumem nagmu i 2asy, eya. Kapnamcoka, 15.m. lsano-
@panxiscok, 76019, Vipaina, men.72-71-39,e-mail: tzng@nung.edu.ua

B ymoBax crapiHHS 1 3HOCY YCTaTKyBaHHs Tra30TPaHCIIOPTHOI CHCTeMH YKpaiHu (aHaii3 mapky
arperatiB JIK "Ykprpancraz" mokaszas, mo I'TIA 3 ra3oTypOiHHUM TIPUBOIOM, SIKi IIPOIIPAITIOBAIA MEHIIIE
HiX 15 pokiB, cTaHOBIATH numie 32 %) OMHMM 13 NUIAXIB MJIBUIICHHA EKOHOMIYHOCTI W HamiiHOCTI
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TPaHCHOPTYBAaHHS MPUPOAHOTO Ta3zy 3a YMOB OOMEKEHHMX IHBECTHIIM € Tepexin Bil TpaguuiiHOI
CHUCTEMH eKCIUTyaTalii Ha HOBY pecypcos0epiraiody ekciulyarauio 3a "¢aktuaaum cradom'[1,2].
MOXIIUBICTh TaKOro IEepexoay, B IEpUly 4epry, CIHUpAaeTbcs Ha €(EeKTHBHI METOIU MaTeMaTHYHOI'O
MOJICTIIOBAHHS MPOIECIB 3HOCY JeTaJied 1 CIIEMEHTIB BiJIICHTPOBHX HATHITA4iB 1 ra3oTypOiHHUX
YCTAHOBOK Ta3OlepeKayyBalbHUX arperaTiB Uisi BHU3HAYEHHS  JIarHOCTUYHUX  XapaKTePUCTHK 1
napaMmeTpiB iX (aKTHIHOTO (PYHKIIOHAIFHO-TEXHIYHOTO CTaHy 3a JaHWMH IITaTHUX 3ac00iB BUMIpiB. [Ipu
bOMY IS BUDINIEHHS 3aBJaHb  ONTHUMI3allii peXHUMIB  pOOOTH  Ta30TPAaHCIOPTHOI  CHCTEMH,
MOPIBHAIBHOI OLIHKKA 1 KOHTPOJIO e(QEeKTHUBHOCTI pOOOTH YCTaTKyBaHHS, BH3HAYCHHS UYEProBOCTI
peHoBalii, PEeMOHTHO-TEXHIYHOTO OOCIyroBYBaHHS, HOPMYBaHHS BHUTpaT Tra3y Ha BIAcHI NOTpeOH
HeOOXiMHI TIarHOCTHYHI XapaKTepUCTHKH, IO BHU3HAYAIOTBCA [UIS BCHOTO IMAPKy BCTAaHOBIEHOTO
yCTaTKyBaHHsI Ha OAMH 1 TOi ke a00 OJIM3bKi MOMEHTH 4Yacy.

3a oninkamu (axiBiiB, 32 paxXyHOK BUOOPY ONTHMAIILHOTO CKJIaay 00JagHaHHS 3 ypaXyBaHHSIM HOTO
TEXHIYHOTO CTaHy MOKHa B HOPMaJbHUX YMOBAaX pOOOTH 3MEHIUWUTH CIOXKHBAHHS MAJIMBHOTO a3y Maibke
Ha 5 %. Omxe, 3agauya BUOOpPY ONTHMAIBHOTO pPEXHMYy pOOOTH arperaTiB KOMIPECOPHOTO ILIEXY €
aKTYalbHOIO.

Ontumaneauil pesxkum podotu KI[ mpm mBocTynmeHeBOMYy KOMIPHUMYBaHHI Ta3y BiJITOBigaTHMe
MiHIMaJbHIN CyMapHiil BUTpaTi MaTMBHOTO Tazy.

s fioro BU3HAa4YeHHSI HEOOX1IHO MPOBECTH PO3PaXyHKH y HACTYMHIiN mocmigoBHocTi. [lepm 3a Bce
BU3HAYAIOTHCS CTaJl BEIWYHMHU, a caMe (i3UYHi BIACTUBOCTI MPUPOAHBOTO ra3y, KOe(illieHTH BTpaT THCKY
ra3y y BxifHii ta BuxinHii ninisx KC. [lami obuucmoerscs HasgsBHA MOTYXHICTE [ TVY.

Takok, Ha OCHOBI OOpOOKHM CTATHCTUYHUX JaHUX MO (GaKTHYHHUX pekuMax poboTH 00’ ekTa arpodarii
MU BCTaHOBWJIM, IO BifOip MaJMBHOTO ra3zy cTaHoBUTH mnpubmusHo 0,3 % Bix 3aranbHOTO 00CATY
TPaHCIIOPTYBaHHS.

Came 110 BeMMYMHY MM IPUIMAa€EMO 3a [IOYaTKOBE 3HAYECHHS BUTPATH MajJuBHOro rasy. Ilogamemumm
HAIIUM KpPOKOM OyJlle BHM3HAUeHHs (akTHYHOTro 3HaueHHs ThcKy Ha Bxoai y KII. PospaxyHok pexumy
pobotu mepmioi Ta Apyroi CTyHeHi KOMIPHMYBAaHHsS Ta3y 3IIHCHIOEThCS MUIIXOM OaraToBapiaHTHOTO
nepebopy 1Mo obepTax MallWH 3a AITOPUTMOM OINKCAHUM Y po3fimi. I3 mocBimy excruryaramii Ham BifoMo,
0 Jpyra CTyIiHb Ma€ OyTH MEHII 3aBaHTa)XCHA, a BITHOCHA PI3HUI OOCPTIB MK JBOMA CTYICHSIMHU
KOMIIPUMYBaHHsI He Mae mnepeBuiryBatd 10 %, TOMy MM 3aJaeEMOCh JIOJJATKOBUM TEXHOJIOTIYHUM
00OMeKEeHHSIM

09n, <n,<n
Marouu BiioMi mapaMeTpH MOTOKY ra3y Ha BUXOJ1 IPYroi CTyIMeHi, 00YUCIIOEMO MPUBECHY 10 YMOB
Buxony KC Butpary rasy Ta 3HaueHHS (paKTHYHOTO THCKY Ha BUXOJI CTAHIIII.

[Micng 1bOro MepeBipAETHCSA, UM 3HAXOIAUTHCS y JOMYCTUMHX MEXax BIIXHUJICHHS TEOPETUYHOTO
3Ha4YeHHsI TUCKY Ha Buxo/i i3 KC Bix 3aaanoro.

pre _pke  1<0,001 MIa.

6Ux.meop sux.chaxm

SIKIO0 yMOBa BHKOHYETBCS, TO 3/IHCHIOETHCS TEPEXiJ 0 PO3paxyHKy BUTPATH IMAJIMBHOTO Tazy, y
MPOTHJICKHOMY BHIAAKY 3MIHIOIOTHCS 00epTH mepmoi abo Jpyroi CTyHeHI KOMIPUMYBaHHA Ta
3MIIACHIOETHCS Maiike MOBHUHN TepepaxyHoK pexxumy podotu KL,

OCHOBHMM 3aBJaHHSM HACTYIHOTO €Tally PO3PaxyHKY € BH3HAUEHHS 13 MOXIIMBUX PEKHUMIB, LI0
MOMaAaloTh B 00JacTh JONYCTHMMHUX BiIXWJIEHb M0 BUXIZHOMY THCKY TOTO, Uil SIKOTO CIIOCTEPIraeThes
MiHIMallbHa CyMapHa BUTPATa IMaJHBHOTO Ta3y.

Otpumane 3Ha4eHHS BUTPATH MaJMBHOTO r'a3y MU BigHIMaeMo Bix mponayktuBHocTi Ha Bxoai KC, ta

3IHCHIOEMO TIEpEPaxyHOK pexuMy po6otr Beboro KII i3 MOBTOPHUM BH3HAYEHHSM (],
—_ N
Q - QKC qne '
YTO4HEHHSI 10 JAHOMY MapaMeTpy MPOJIOBKYIOTHCS, TOKH HE BUKOHAETHCS YMOBA
*® *
an - qnz,._,
OcCKiNbKH JTaHWH PO3paxyHOK € JIOBOJI TPOMI3JIKAM Ta IMKIIYHAM, a TaKoX Iependadarodn

MOJKJIMBICTh HOTO aBTOMATU3allil po3po0JIeHO TIporpaMHe 3a0e3MeUeHHs TSl TPOBEICHHS ONTHUMI3aIiHHUX
PO3paxyHKiB.
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XKapikoB B.M. CywacHuii cTaH THUTaHHS ONTHMi3alii peXUMIB podOTH ra3oTypOiHHUX
rasonepexauyBagbHuX arperatiB [Enexrponnuii pecypc] / B.M. XKapikoB // BicHuk nBuryHoOymyBaHHS. —
2010. — Ne 2 — 198 c. — Pexxum mocrymy: http://www.nbuv.gov.ua/portal/natural/vds/2010_2/6.pdf.

[Taton b. Konuenmist (mpoekT) nepaBHOT HAYKOBO-TEXHIYHOI MPOTPAMU «CTBOPEHHS MPOMHUCIOBHX
ra3oTypOiHHHX JIBUTYHIB HOBOTO ITOKOJIHHS AJISl Ta30BO1 MPOMUCIIOBOCTI Ta eHepreTukm» [ Tekcr] /b.I1atoH,
A.Xamaros, /. Kocrenko, b.bineka,O. Ilucemennuii, A.boryna, B.Ilapadiiinuk, B.Konsxin //Bica. HAH
VYkpainu.- 2008.- Ne 4.-C. 3-9.
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MOJEJTIOBAHHA 3 IIPHPO/THOI'O I'A3Y CTIHKH TPYBH
I'A30IIPOBOY

LII IlTmoinko
Disuxo-mexaniunuu incmumym im. I'.B. Kapnenka HAH Yxpainu, 79060, m. Jlvsis, ).
Hayxosa, 5, men. (0322) 229-62-94 e-mail: ivan.shtoyko@gmail.com

Boouesa kpuxxicms memany uacmo ucmynae npuduHoOr nepeodyacHo2o pyuHy8aHHs mpyoonposioHux
cmanei. Lleii acnexm npobaemu 36epesicenns yinicnocmi mpyoonpogoodie po3ensdaroms 6 OCHOBHOMY 3
0271510y HA KOpPO3ilHO-MexXaHiuHe pyuHyeanHs mpyd 3 60Ky 306HIWHbOI NOGEPXHI uepe3 KOpO3iliHO-
HABOOHIOBANILHY 0110 IPYHMO0B020 cepedosua. s eunaoxy 2azonposooié HaB0OHIOBANbHUM Cepedosuem
MOJICHA 88AICAMU MAKONC MPAHCNOPMOBAHUll 2a3. B npayi npueedena mamemamuyHa mooend Ois
BUBHAYEHHS PO3NOOILY KOHUEHMPAayii 600HI0 8 CMIHYI mpyou 2a3onposooy 3a HABOOHIOBAHHS 3 NPUPOOHO20
2azy (CHa4) 6 pesyromami tioco oucoyiayii. B ocnosy moodeni noknadeni zaxonu Dika i enacmugocmi
XiMIuHO020 nomenyiany cucmemu memai—e00eisb. OCKitbKu padiyc i 008diCuHa mpyou € 00Cmamubo 8euKi
NOpPISHAHO 3 11 moswuHolo, mo 3a0auy Ou@ysii 600HI0 pO32MA0ANU 6 OOHOSUMIDHOMY HAOIUNCEHHI.
Ilposedeni xonkpemui pospaxyuku 01 eazoeux mpyo i ix 3eapnux 3’eéonans i3 cmani X70. Iloxazano, wo
KOHYeHmMpayisi B00HI0 8 Memai Wea Ha NOPsOOK Nepesuye KOHYeHmpayio 6 0CHOBHOMY Mamepiaii. Lle
CceIOUUMb Npo  OLIbULY UMOBIDHICMb 3APOONCEHH MAM B00HEB0-MEXAHIYHUX MPIWUH, WO HeoOXIOHO
8paxo8ysamu npu po3PaxyHKax 3aIUUK08020 pecypcy mpybd 2a30nposoois.

Hydrogen embrittlement of metal causes often untimely fracture of pipeline steels. This aspect of the
problem of pipeline integrity saving is considered mainly from the point of corrosion-mechanical fracture of
pipes from a side of external surface because of the corrosion-hydrogenated action of soil environment. For
the case of gas pipelines transported gas can be considered also as hydrogenated environment. The
mathematical model for an assessment of hydrogen concentration distribution in pipe wall from natural gas
(CHa4) due its dissociation is given in the paper.The Fick’s laws and the properties of chemical potential of
system metal-hydrogen are put in the model base. The task of hydrogen diffusion was resolved in the
unmeasured approximation since a radius and a length of pipe were enough big in comparison with its
thickness. The specific calculations for the gas pipes and its weld joints of X70 steel are given. It was shown
that hydrogen concentration in weld metal is in order higher than in the base metal. It indicates about
higher probability of an initiation there hydrogen-mechanical cracks what should be taking into account at
calculations of residual lifetime of pipes of gas pipelines.
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