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The paper presents the results of applying the modified Newton method to
simulate transient gas flow regimes in a pipeline section considering kinetic en-
ergy. A mathematical model describing non-stationary gas flow is formulated in
the form of a quasi-linear system of partial differential equations. A finite differ-
ence scheme is used for discretization, which leads to a nonlinear algebraic system
solved by the modified Newton method. Numerical experiments were performed
for the case of disconnecting a large consumer. The influence of spatial discreti-
zation on computational time and accuracy was analyzed.

VY mporieci ekcrutyaTallii MaricTpaibHUX Ta30MpoOBOIB MOXKYTh BUHUKATH
cUTYyallii, MoB’sI3aHi 31 3MIHOIO PEKUMIB pOOOTH, HAITPUKJIIA] BIIKITFOUEHHS BEJIH-
KHX CTIOKMBAUiB. ¥ TaKUX BHUIMAJKaX MMapaMeTPH MOTOKY ra3y 3MIHIOIOTHCA B Haci
Ta MPOCTOPI, IO TPU3BOIUTH 10 BUHUKHEHHS MepexiqHuX npoiieciB. Toune mpo-
THO3YBaHHS TAKUX PEXKHUMIB JO3BOJISAE MIABUIIUTH HAMIHHICTh (DYHKIIIOHYBaHHS
TPyOOTIPOBITHUX CUCTEM Ta ONTHUMI3yBaTH IX EKCIUTyaTaIllto.

MartemaTnyHa MOJIEIbh OIMHUCYETHCS CHUCTEMOIO KBa3UTIHIMHUX audepeH-
[[1aJIbHUX PIBHSIHBb Y YACTUHHUX MOXiAHUX [1], [2]

M+ B(x,t,q)(x,t))M :CD(x,t,(I)(x,t)).
ot OX

JUis 4HuCenbHOTrO pO3B’sA3aHHS CUCTEMHU PIBHSIHB 3aCTOCOBYETHCS METOJ
CKIHUEHHHX pi3HMIb. [IpoCTOpOBI Ta YacoBl MOXiAHI alPOKCUMYIOThCS Ha piB-
HOMIpHIH CITII, 1110 MPUBOAUTH JO CUCTEMHU HEJNHIMHUX alreOpaiyHuX PiBHSHbD,
sKa Po3B’SA3yI0Thcsi MOAU(DiIKOBaHUM MeTojoM Hprorona. Ha kokHilt iTeparii
dbopMyeThCs cucTeMa JiHIMHUX PIBHSHB [2]:

Ak,36¢k,s+1 — \Vk,s .

Oco06nuBiCcTIO MOAM(IKOBAHOTO METOAY € Te, mo Matpuisg $Ako6i o00-
YUCIIIOETHCS JIMILIE Ha MEpIIiil iTepallii, a Ha HACTYMHUX IT€palisiX BUKOPUCTO-
BY€THCH 11 IOYATKOBE 3HAYCHHS.

Byno npoBeneHo uncenbHe MOAEIIOBAHHS MIEPEXITHOTO PEKUMY JUIS 3aAaul
BIJIKJIIOYEHHSI BEJIMKOTO CIIOXkKHMBaya razy. MojentoBaHHsl BUKOHYBAJIOCS JUId ra-
30MPOBOTY JOBXKUHOIO 36 KM. 3arajibHuid 4ac po3paxyHKy ctaHoBUTH 43200 c (12
roJiuH), Kpok 3a yacom — 300 c, mo Bignosigae 144 vacosum mapam. [lepexianmii
PEKHUM MTOYMHAETHCA 3 28-TO 4aCOBOTO 1Iapy.
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JUig aHaimi3y BIUIMBY HPOCTOPOBOI JUCKpPETH3allli BUKOHAHO PO3PaXyHKH
IpU Pi3HIM KUTBKOCTI TOYOK pO30UTTS TpyOorpoBody. st mopiBHAHHSA pe3yib-
TaTiB OynM oOpaHi OJJHAKOBI KOOpAMHATH TpyOompoBoy. Y Tabnuii 1 HaBeaeHi
3HaYEHHS MACcOBOi BUTPATH Ta3y HA MOYATKY MEPEXITHOTO PEKUMY ISl PI3HUX
3HaueHb N. Y Tabnuii 2 — yac BUKOHAHHS PO3PaXyHKIB JUIsl pI3HUX N,

Tabmuns 1 — Pe3ynpTaTi po3paxyHKiB

Bijgcranp Bij moyaTky N=6 N=12 n=24
TpyOHu (Km)
0 47,4387182 | 47,5105177 47,5289163
6 47,4726984 | 47,3556783 47,3728332
18 46,1797336 | 46,0079413 46,0216779
30 43,1451509 | 42,8416286 42,8479855
36 40,3000000 | 40,3000000 40,3000000
Tabani 2 — Yac BUKOHAHHSA O0YHCIIEHD
n=6 n=12 n=24
Yac pobotu nporpamu | 6,5742212 c¢. | 13,8254404 c. | 38,2599775 c.

[TpoBenennii 00UuCTIOBAIBLHUN EKCIIEPUMEHT MMOKa3aB, 1110 po3pobiieHa Ma-
TeMaTU4yHa MOJEJNb JO3BOJISIE aJIEKBATHO OINKCYBAaTH MEPEXiJHI MPOIECH Teuii
ra3zy B TpyOONpPOBITHIN JUISHII TPU 3MiHI PEKUMY POOOTH CHCTEMH.

AHami3 pe3ynbTaTiB MOJAEIIOBAHHS JJI PI3HOI KUIBKOCTI TOYOK MPOCTOPO-
BOTI'0 PO30OUTTS MMOKa3aB, M0 30UIBIICHHS 3HAYEHHsI N TMPUBOJIUTH 0 OLIBII Je-
TaJbHOTO BIATBOPEHHS MPOCTOPOBOTO PO3MOJLTY IMapaMeTpiB Ta30BOTO MOTOKY.
[Ipu ipbOMy BiZIMIHHOCTI y 3HAUEHHSIX BUTPATH Ta3y MiX po3paxyHkamu 3 N =12
Ta N =24 € BiTHOCHO HEBEIMKUMH, Pa30M 3 TUM BCTAHOBIICHO, IO 301IBIICHHS
KUTBKOCTI TOYOK PO3OUTTS iICTOTHO BIUIMBAE HA YaCc BUKOHAHHS OOYHCIICHb. TaK,
npu nepexoi Bix N=6 1o N =24 gac poboTu mporpamMu 3poctae OUIBII HIXK Y
JeKUIbKa pa3iB. TakuM YUHOM, SIKIIO € OOMEXEHHSI Ha Yac pO3paxyHKyY, TO MOKHA
oOupaTu MEHII TOYHHUIA PO3B’ 30K ISl SMEHIIICHHS Yacy pearyBaHHsS B HENepe/I-
OauyBaHiii cuTyarii.
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