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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 28.17.19

Tema gucepranii:
1. MarematuuHe MOIENIOBAHHS TaA yrceibHUIM aHasli3 HeiBOTepMi‘{HI/IX pe)KI/IMiB TPaHCIIOPTY IIPUPOAHOTO ra3dy I10
JiJISTHLI Ta30IPOBOLY

2. Mathematical modeling and numerical analysis of not isothermal modes of natural gas transport in pipeline

Pedepar:

1. O6'exToM mocnimKeHHs € Qi3UyHi IpoLiecy NPU Hei30TEePMIiUYHUX peXXMMax TPaHCIOPTY [IPUPOLHOTO ra3y o
IingHLi ra3onposopy. [IpeIMeToM JOCIiIKEHHS € MaTEMATU4HI MOJIeJi HeI30TEpMIYHUX PEKUMIB TPAHCIIOPTY
IIPUPOLHOTrO rasy 1o AisHIi ra30npoBoLy. Y po60Ti BAKOPUCTOBYBAIMUCSI METOIM TiIpOMHAMIKY, ra30JuHaMIKu Ta
TepMOAVHAMIKY; MaTeMaTUYHi MeTOIY NOCTiIKeHHs KpalloBUX 33724 [ CUCTeM nudepeHIialbHUX PiBHSHB;
METOJI MaTeMaTUYHOrO i PYHKIiOHAJIBHOTIO aHaJIi3y, METOAU MaTeMaTU4HOI ¢i3uku. [Ipy1 KOMITI'IOTEpHOMY
MOJI€JII0BaHHI BUKOPUCTOBYBABCSI METOJ, CKIHYEHHUX €JIEMEHTIB. B nuceprauiiiHiil po6oTi 1o6yoBaHi MaTeMaTUYHi
MOJIeJIi Hei30TepMIYHUX PEXXMMIB HECTALliOHAPHOTO, CTAlliOHAPHOTO Ta JO3BYKOBOTO CTalliOHAPHOTO PyXY
IIPUPOJHOrO rasy I10 AiSHLI HelepOpMOBAaHOTO TPYOOIIPOBOAY ITOCTIHOTO Nepepi3y y BUTJISLi CUCTEM HeJliHIHUX
IvdepeHLiaTbHYX PiBHSHB. Briepine nodygoBana QpyHKLis 1711 JIOKQJIBHOI allpOKCUMallii 3a/1eXKHOCTI TeMIIepaTypu
BiZl IPOCTOPOBOi KOOPAMHATU. 3aIIPOIIOHOBAHO HOBUIA METO/] HAabIMDKEHOT O PO3B'a3yBaHH 3agaui Komi ais

CHCTEeMHU 3BUYaiHUX JudepeHLiabHUuX PiBHSIHD Ta [IPOBeJieHa Moro anpoobalis. Haykosi pesyabratu gucepratii



MOXYTb OYTM BUKOPUCTAHI: IJIS1 ONIMCY MIAPOKOrO KJIaCy Hei30TepMIiYHUX PEXXUMIB POOOTH HiISTHOK

ra3oTpaHCIIOPTHOI CUCTEMH; Y HaBYaJIbHOMY IIPOLieCi Ipu MiArotosLi GaxiBLiB y ranaysi YyuceJabHUX METOIB.

2. The subject of inquiry is the physical processes in not isothermal mode of natural gas transport in pipeline. The
subject of investigation is the mathematical models of not isothermal modes of natural gas transport in pipeline.
We used the known methods of modern hydrodynamics, gas dynamics and thermodynamics to construct
mathematical models, analytical methods for solving boundary value problems for ordinary differential equations,
mathematical methods and functional analysis, methods of mathematical physics to substantiate the proposed
method. In computer simulations the finite element method was used. Mathematical models of non-stationary,
stationary and subsonic stationary non-isothermal real gas flow in pipeline section as a systems of nonlinear
differential equations were formulated. Research of stationary points for dependence of temperature was carried
out. Based on two partial solutions of Cauchy problem, function for local approximation of temperature was
constructed. New method of Cauchy problem approximate solution for system of two ordinary differential
equations in mathematical model of subsonic stationary non-isothermal real gas flow in pipeline was proposed.
Form of test function was purpose and analytical equations describing distribution of pressure in pipe were
obtained.Scientific results of the thesis can be used to describe a broad class of non-isothermal modes of
transmission system parts, for the preparation of specialists in the field of numerical methods.
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