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ac Qcp - BCJIMYHMHA CepC,Z[HBO,Z[O6OBOFO Tra30CIIOKHMBaHHAA,; A- aMHJ'IiTyI[Hy 3HAQUCHHA I'a30CIIOXKUBAHHA; @; -

LOUKITIYHA YacTOTa i-TOi TapMOHIKM KPHUBOI Ta30CTIOKUBAHHS; (9 - 3MIIIEHHS €KCTPEMalbHOTO 3HAYCHHS
0OOBOTO Ta30CMOKUBAHHS.
B [2] npuBOAsTH anpoKCcHMAIIit0 KPHBOI Ta30CIIOKUBAHHS Y BUTIISAL
Q(t) =Q,, +asinat +bcosat . 2

B poboti [3] aBTOpHM BKa3yrOTh, IO BHACHIJOK MEPiOAWYHOCTI BKazaHa (QYHKLisA Moxe OyTu
anpOKCHMOBaHA CHHYCOINOI0, TapaMeTpu KO MOXXHa BHOpPAaTH B 3aJIeKHOCTI Bl (DaKTUUHUX BETHYUH
ra30CIOKUBAHHS Ta TWHAMIKH 1X 3MiHU JJ1s1 KOHKPETHOTO PETioHY, TOOTO

Q(t) =Q;, +Q,sinat . ®)

Js XapaKTepHUCTUKM Ta30CTOKWBAHHS KOKHHUM PETiOHOM BBOIUTHCS TIOHATTSA KoedillieHTa
1000BO1 HEPIBHOMIPHOCTI T'a30CIOKUBaHHSI

K=Quy / Qe (4)

e Q. ,QCp - BIJIMOBITHO MaKCHMaJIbHa 1 CEPEIHBOI000BA BETMUNHU ra30CIIOKHUBAHHSL.
Sk Buano 3 (3), Qe = Qg +Q, . Tomi
k=Qy / Quax =Q /(Q, +Q,) = (1+Q,/Qg,) ™

3BigKu
Q. =Q, (Wk-1) ()
JloOoBa LUKIIIYHA YacTOTa
w=27/24=r/12 (6)
Toni anpokcumariiiiHa KpuBa MOXxe OyTH TpeCcTaBlIeHa Y BUTIISII
Q(t) = Qp (L+ (YK ~Dsin 1) ™

3arajpHa KapTHHA Ta30CMOKUBAHHS 3aJIEKUTH BiJ CITIBBIIHOIIEHHS M)XK KaTEropisiMH CIOKHWBaYiB
ra3y B JIaHOMYy perioHi. TakuM YWHOM, SIKIIO JUIS JAHOTO PErioHy BiJOMa CEepPeaHbOA000BA BEIMYMHA
ra30CnoXMBaHHS Ta KOeQilieHT JT0O0BOT HEPIBHOMIPHOCTI T'a30CIIOKUBAHHS TO 3aIPOIIOHOBAHA 3aJI€XKHICTh
(ammpoxcumariiiHa KpuBa) y BUTIISAII (7) TO3BOIISE BiATBOPUTH TIOTOJMHHAN XapaKTep ra30COKUBaHHS.
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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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