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This work is devoted to a problem statement of a mathematical modelling
of non-stationary regimes on large diameter pipeline section with variable cross-
section. The pipeline segment viewed as a combination of two pipes, connected
through an adapter. To improve the accuracy of thermal process description
during gas expansion in large diameter pipes, the Joule-Thomson effect is
proposed to be incorporated into the mathematical model. This approach can be
applied to model non-stationary regimes in challenging areas and enhance the
efficiency and safety of gas pipeline operations.

B nanifi poboti posrisgaetbes dhopMmanbHa MOCTAaHOBKA 3a/adl MOJEIo-
BaHHS HECTAI[IOHAPHUX HEI30TEPMIYHUX PEXHUMIB MO IUISHII TPyOOIPOBOIY
(IT) Bemukoro nmiameTpy 3MiHHOTrO mepepisy. Ilin minsiHKOIO TpyOompoBomy 3i
3MIHHUM TIepePi3oM PO3YMIEThCS JIBi TPyOH pi3HOTO IiaMeTpy, sKi 3'€HaH1 MIX
co0010 3a JIOMOMOTrOI0 TepeXigHuKa. J[Js MojiniieHHs TOYHOCTI OMKCY Terio-
BOT'O TpOIeCy Mijl Yac PO3LIMPEHHs ra3dy B TpyOaxX 3 BEIUKUM AlaMeTpoM, 3a-
poroHOBaHO BpaxoByBatu edekt [[koyms-TomcoHa y mMareMaTuyHiii Mojemi.
Ie#t migxim mMoxe OyTH 3acTOCOBaHU JJIsi MOJENIOBAaHHS HECTalllOHAPHUX pe-
KUMIB y CKJIAIHUX MICIIX TpyOONpoBOaYy Ta MiABHUINEHHS e()EKTUBHOCTI Ta
Oe3reku poOOTH ra30MpoOBOTY.

Hecramionapuuii HeizorepMiunuii pexxum Tpancnopty razy (HHPTI) mo
TJSHI TPyOOIPOBOAY B 3arajJbHOMY BHITQJIKy, ONUCYETHCS KBa3iIiHIHHOIWO CH-
cTeMoro nudepeHiaibHUX PiBHSIHL B yacTUHHUX NoxigHuX (IPYII) rimepOoi-
YHOTO TUITY, OTPUMAaHOI 13 3arajibHUX PIBHSHb ra30BOi AMHAMIKH 3 ypaxXyBaHHSIM
BiJICYTHOCTI MacoOOMiHy 3 HAaBKOJMIIHIM CEpeOBHUINEM, CTallilOHAPHOCTI pe-
XKUMIB TEIUIOOOMIHY 3 HABKOJMILHIM CEPEelOBUIIEM Ta HEXTYBaHHSM TemioQi-
3UYHUMH BJIACTUBOCTSIMU cepenoBuiia [1].

JInist mocsirHeHHs! OUTbII BUCOKOT TOYHOCTI MOJIENIOBaHHS MPOLECiB TpaHC-
MOPTY Ta3y MO IUISHII Ta30IMPOBOJY BEIMKOIo JlaMeTpy, HEOOXiTHO BpaxoBY-
Batu edekt /[xoyns-Tomcona. Tomy mouaTkoBa cucrema OyJe 3MiHEHa 3 Bpa-
XYBaHHSIM PIBHSIHHSI €Heprii BULY:
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pepizoMm, niametp D = D(x), Ta oOuparouu B SKOCTI BU3HAUHHUX IapaMeTpiB
G(x,t), P(x,t), T(x,t), cuctema JIPUII, sixa onmuicye HHPTT', npuitmae Burmsm;
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S(x) — nyoina nomnepeyHoro nepepizy TpyoonpoBomy;

>

G(x,t) — pyHKIis MacoBOi BUTpPATH;

D(x) — gynkuisa niametpy TpyOu 3MIHHOTO Tepepisy;
P(x,t) — dyHKIisg THCKY;

T'(x,t) — QyHKIlISI TeMIlepaTypu;

C, — IMTOMa TEIJIOEMHICTD rasy;

D, — xoeoiuient Jbroyns-Tomcona;

K — xoedimienT Terionepeaadi Bix TpyOou 0 IPyHTY;
h — rnuOvHa 3ansranHs Tpyou;

g — MPUCKOPEHHS BIJIBHOTO MaiHHS.

3anpornoHoBaHa MareMaTH4YHa MOJIeb, CTBOPEHA ISl ONUCY HecTallioHap-
HUX HEI30TepMIUYHUX PEXKHUMIB Tedil ra3zy depe3 TpyOONpoOBia BEIUKOIO JiaMeT-
Py 31 3MIHHUM TIepepi3oM, MOXe OyTH BUKOpPHCTaHa JJIsi MOJIeJIFOBaHHS HecTalli-
OHApHUX PEXHMMIB B CKIATHUX O0JIACTSAX, TAKUX SK MPOXOKEHHS TPYOOIPOBO-
Iy 4epe3 TipchKi MacuBU ab0 BOJOWMH, a TAKOXK B aBapifHUX Ta HEIITATHUX CHU-
Tyalisx.
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