YK 517.927:517.95:519.6DOIL: https://doi.org/10.30837/IYF.CVSAMM.2024.257
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This work is devoted to the construction of a mathematical model of un-
steady nonisothermal modes of gas flow with consideration of kinetic energy in
a linear section of a pipeline with a leak. The obtained results can be used at the
stage of design, construction and reconstruction of main pipeline networks in
order to develop scientifically sound recommendations for improving the safety
and efficiency of the pipeline system.

JUisi moKpauieHHsl 3arajibHol 0€3MeKH Ta30TPAHCHOPTHOI CUCTEMHU Ta 3Me-
HUICHHSI PU3MKIB MOSBU HAJA3BMYAMHUX CUTyallld MpHU eKCIulyaTalli ra3omnpoBo-
1y HEOOX1HO MPOBOJMUTHU OLIHKY O€3MeKU HOro poOOTH, CBOEYACHO BUSIBIATH
aBapiiiHI BUTOKH, TOSIBY HECAHKLIOHOBAHMX BIJOOpIB Ta IHIIMX HEIITaTHUX
CUTYyalliil.

Mertorw poboTu € moOyoBa MaTeMaTUYHOI MOl HECTalllOHAapHOTO Hei-
3oTepMmiyHoro pexxumy teuii razy (HH PTT') 3 ypaxyBaHHsIM KIHETUUHOI €Heprii
1o JIHIMHIN guisHUl TpyOonposoay (AT) 3 BuTokoMm.

Posrnspnaersea miniina T uuninapuysoi ¢popmu 3ananoro aiametpy D 3
KOPCTKUMU CTIHKaMH Ta OBKUHOWO L. [Ipyn BUHMKHEHH] CUTYyalllid, OB’ I3aHUX
3 BUTOKOM Ta3y, MokHa BBaXuTH, mo T B To4ni BuToKy X, po30HMBaeThCA Ha

1Bl IIJISHKA TpyOOIpOBONY 3 AOBXKHMHAaMH L, Ta L,, Kl 3’€IlHaHHI NPOMIXHUM
BY3JIOM. s TaKOro peKUMY Teuil razy B obnacri

Q={(x.,t),xe[0,L],t€[0,T,

K

m]}, ne T, — KiHLIEBHI 4ac IpoLecy, HI0 po3risaa-
€ThCSl, BU3HAUHMMH [apaMeTpaMHu € HenepepBHO udepeHiiiioBanl (QyHKIIi
W(x,t) — MUTOMa MacoBa BUTpaTa rasy, P(x,t) — TUCK Tazy, T’ (x,t) — TeMIepa-

Typa rasy.
Maremarnuna mogens HH PTI' 3 ypaxyBaHHSAM KiHETUYHOI €HEprii 1o Ji-

HiHIN T 3 BUTOKOM MaTHMe BUTJISA KBa3UIIHIMHUX cUCTEM AUepeHIliadbHUX
PIBHSIHb B YACTUHHUX MOX1IHUX TinepOosiyHoro tumy [1]:

or* (x,l‘) or" (x,t)

2 +B* (x,t,fk (x,t))T =F* (x,t,fk (x,t)), k=1,2, (1)
zie fk (x,l‘) = (Wk (x,t), P* (x,t) , Tk(x,t)); wk (x,t), Pk(x,t), Tk(x,t) — MATOMAa Ma-
COBa BUTpATa, THCK 1 TeMrieparypa Bignosinno Ha k-i T, k =1,2,

Bk(x,t,fk (x,t)) =
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s T (w) | T* (x,t)(W* (x,0)) .
() ST P )
= aSTH(x0) 0 0
2P (x0T (x,1) 20SW* (x,)T (x,1)
(7 (x.0) 2T (x,1) P(w)
ocS(Tk(x,t))2 Wk(x,t) 2C Pk( )
I pk(x)t) ocSWk(x ) |
P (x,t) dh T (2, )W* (x,t)|W"* (x,¢
‘%‘%X‘BS (1) Pk((x’t)) (x.1)
F* (x,t,fk(x,t)) = 0
2BS(T* (x.0)) 8KP* (x,1) |,
P! (x.1) * Das(w* (1)) (70 =1,)

K1 JIOMOBHIOIOTHCSI YMOBAMH Y3TOJKEHOCT1 [TapaMeTpiB ra30BOro MoTOKy B TO-
YI[l BUTOKY Ta3y:

P'(L,t)=P*(0,¢), T'(L,,t)=T%(0,¢), T, (L,,t) =T"(L,.¢), (2)
G*(0,1)=G"(L,t)-G,(¢) (3)
ne t €[0,7,,).G'(L,,t), G*(0,¢),P'(L,,t), P*(0,t), T'(L,.t), T*(0,t) — macoBa Bu-

xin
TpaTa, TUCK Ta TeMIlepaTypa ra3y B KiHLI nepioi Ta Ha noyatky apyroi AT Bia-
noBigHoO, T, (Ll,z‘) — TeMIepaTypa BUTOKY rasy, th(t) — MacoBa BHUTpaTa rasy y
TOYILIl BUTOKY Tasy.

KpiMm Toro 3amaroThcsa rpaHMYHI YMOBH Ta IIOYaTKOBI YMOBH. B sikocTi mo-
YaTKOBOI'O PO3IOALLY apaMeTpiB ra3oBOro MOTOKY pO3rJsSAalOThCs MapameTpu
CTal[lOHAPHOTO PEXUMY Teuli rasy.

OtpumaH1 pe3yiabTaTd MOXYTb OyTHM BHUKOPUCTaH1 JJIsl HAaJaHHS HayKOBO
OOTPYHTOBaHUX PEKOMEHAAIIM 00 MIABUINCHHS Oe3nmeku Ta €()EeKTUBHOCTI

POOOTH ra30TPaHCIIOPTHOI CUCTEMHU.
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