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systems

Pedepar:

1. O6'eKT BOCIiIKEHHS - HECTAL[iOHAPHI Hei30TepMiyHi peXXKMMU POOOTU ra30TPAHCIIOPTHOI CUCTEMU CKIIAIHOI
CTPYKTypH 3 6araTOHUTKOBUMU JIiHINHUMMU [i7ITHKAMU Ta KOMIIPECOPHUMU CTaHIisIMU. MeTa JOCiKeHHS -
PO3poOKa MaTeMaTUYHUX MOJieJlel Ta YNCeIbHUX METOMiB PO3PaxyHKY HeCcTallioHapHUX Hei30TepMIiYHUX PEKUMIB
POOOTH ra30TPaHCIIOPTHUX CUCTEM CKJIAIHOI CTPYKTYPH 3 6araTOHUTKOBUMM JIiHIHHMMU JiNSTHKaMU Ta
KOMIIPECOPHUMHU CTaHLisIMU, 110 AO3BOJISIIOTh PO3PAXOBYBATH i NPOrHO3YBATH IITATHI i IO3alUTaTHI peXXUMHU POOOTU
ra3oTPaHCIIOPTHUX CUCTEM, @ TAKOXK HACJIAKY PO3BUTKY aBapiiHUX CUTYyaLill. METOAM NOCIII)KEHHS - Pi3HULIEBI
METOU PO3B'sI3aHHs cUCTeM nudepeHlliaJbHUX PiBHSAHb B YACTUHHUX MOXiTHUX i YMCebHI METOAU PO3B'sI3aHHS
CHCTEM HEJIHIMHUX Ta JiHINHUX anreOpaidyHuX piBHSIHb. AnlapaTypa - IEPCOHAJIbHUI KOMIT'IoTep. TeopeTuyHi i
IIPAKTUYHI pe3yJsIbTaTU JOCJiIKEeHb - PO3pO6JIeHi MaTeMaTUYHi MOJIeli i METOJU PO3PaXyHKy HeCTal[iOHapHUX

HEi30TepMiYHUX PEXUMIB pOOOTH ra30TPAHCIIOPTHOI CUCTEMU CKJIAIHOI CTPYKTYPH JO3BOJISIIOTH i3 3a1aHOI0



TOYHICTIO MOJIEJIIOBATU HECTAJI PEKMMHU POOOTU ra30TPAHCIIOPTHOI CUCTEMU; KOHTPOJIIOBATH, [1JIAHYBaTH,
ONKCYBATH i MPOTHO3yBaTU PEXXUMU POOOTH ra30TPAHCIIOPTHOI CUCTEMMU; IPOBOJANTY JOKJIAAHNUI KOMILTIEKCHUI
aHasli3 nepenapapiiHoi abo aBapifiHOI cuTyaii i, Ha migcTasi 1bOro, [aBaTh PEKOMEHAALlii 1010 Kepyo4yoro
BIIMBY. HaykoBa HOBM3HA - yIOCKOHAJIEHO MaTEMATUYHY MOZEJb HECTAL[iIOHAPHUX HEI30TEPMIYHUX PEKMMIB Teuil
rasy o IijgHLi TpyGOIIpOBOAY MIJISIXOM ypaxyBaHHS B piBHSIHHI eHeprii eexTy [pxkoymns-TomcoHa. Lle 1o3Boaumio
6inbIl aIeKBATHO OINMCYBATH TeMIIePaTypHi Ta riipasiliyHi peskuMy TPaHCIIOPTY rasy SIK Mo IisHLi Tpy6onpoBoay,
TaK i 110 ra30TPAHCIIOPTHIN CUCTEMI; YIOCKOHAJIIEHO iICHYIOYi MaTeMaTUYHi MOJIEJIi HECTalliOHAPHUX HEI30TEPMIYHUX
PEXUMIB POOOTH ra30TPAHCIIOPTHOI CUCTEMH LIJIIXOM BHECEHHS B MOZEJIb (PYHKLIIOHAJIbHUX PiBHSIHB, 5IKi OIIUCYIOTh
peXrMH po6OTH KOMIIPECOPHUX CTaHLIN. lle J03BOINIO MOLEI0BATU KEPYIOUUIA BILJIMB HA PEXKUMHU POOOTH
ra3oTpaHCIIOPTHOI CUCTEMH i aJleKBaTHO OIIMCYBATH il TEXHOJIOTIYHI CXEMU Ta peXXUMHU poOOTY; BIeplle
3aIIPONIOHOBAHO YMCEJIbHUI METOJ PO3PaxXyHKy HECTAL[iOHAPHUX HEI30TEPMIYHUX PEXKUMIB POOOTU
ra30TPaHCIOPTHOI CUCTEMU CKJIAIHOI CTPYKTYpHY 3 6araTOHUTKOBUMU JIiHIHHMMU [iJISTHKAMU Ta KOMIIPECOPHUMU
CTaHLisSIMU, SIKUI BiIPi3HSETHCS Bifl BilOMUX CIIOCOOOM ypaxyBaHHS (QYyHKIiOHAJIbHUX PiBHSHD, SIKi OIIUCYIOTh
peXuMU pobOTU KOMIIPECOPHUX CTaHLiH, IPU pPO3B'sI3aHHI HEJIiHIIHOI CUCTEMH PiBHSIHB, & TAKOX CII0COO0M
PO3B'A3aHH JIIHIHOI CUCTEMU PiBHAHb, OTPUMAHOI HAa KOXKHOMY Kpoli MeTony HeloToHa. 1le 103B0/INI0 CKOPOTUTU
PO3MipHICTb JIiHIKHOI cCUCTEeMH i IPOBOAUTH CIIJIbHUM PO3PaXyHOK PEKMMIB POOOTH KOMIIPECOPHUX CTaHLIi i
IiZISTHOK TPyO6OIpOBOAY; YIOCKOHAJIEHO MaTeEMaTUYHY MO/I€JIb HECTAllilOHApHUX HEei30TEePMIUHUX PEKUMIB pOOOTU
ra3oTPaHCIIOPTHOI CUCTEMH LIJISIXOM 33/1aHHS TPaHUYHUX YMOB y IPOMDKHUX By3J1ax rpada Mepexi (BUxonu
KOMITPECOPHUX L€XIB), SIKAI1 ONKACY€E CTPYKTYPY rA30TPAHCIOPTHOI CUCTEMH, IO TO3BOJIUJIO BPAaXOBYBAaTU POOOTY
CHCTEM aBTOMATUYHOTIO YIPABJIiHHS KOMIIPECOPHUMU LjeXxaMU. 3aIIPOIIOHOBAHO YMCEIbHUI METOJ, PO3B'SI3aHHS
OTPUMAaHOi CUCTEMHU PiBHSIHB. Pe3ysbTaTu gucepTauifiHoi poOOTH BIIPOBAKEHI Y BUPDOOHMYUM ITpouec Ppisii
"HaykoBO-IOCJIiHUI i MPOEKTHUM iIHCTUTYT TPaHCHOPTY rasy" (IHctutyT TpaHcnopTy rasy) JK "Ykprpancraz" HAK
"Hadroras Ykpainu". Pe3ynbTaT JOCiIP)KeHb BAUKOPUCTOBYIOTbCS Y HABUYAJIbHOMY Ta HAyKOBO-JOCTiTHOMY
npoliecax Ha Kadenpi NpuKIagHOi MaTeMaTUKY XapKiBCbKOIO HalliOHAJIbHOTO YHIBEPCUTETY pajlioeJIeKTPOHIKY NIpU
BUKJIQZAHHI AUCLMIUIIHY "MaTreMaTuyHe MOJEJIOBAHHA CUCTEM 3 PO3IOAIIEHUMY IIapaMeTpaMu’”, Ta y KYPCOBOMY i

IOUIJIOMHOMY IIPDOEKTYBaHHI.

2. The object of research - nonstationary nonisothermal operation modes of the gas transport system of complex
structure with of multi-line linear sections and compressor stations. Goal of research - the development of
mathematical models and numerical methods of calculation nonstationary nonisothermal operation modes of the
gas transport system of complex structure with of multi-line linear sections and compressor stations to compute
and predict the standard and emergency modes of the gas transport system, and the effects of emergencies.
Research methods - difference methods for solving systems of differential equations and numerical methods for
solving systems of linear and nonlinear algebraic equations. Hardware - Personal computer. The theoretical and
practical research results - the mathematical models and methods nonstationary nonisothermal operation modes
of the gas transport system of complex structure with a given accuracy can simulate transient regimes of the gas
transport system; control, plan, describe and predict the modes of the gas transport system; conduct a detailed
comprehensive analysis of the pre-crash or emergency and, on this basis, to provide advice on the control action.
Scientific novelty - the mathematical model of nonstationary nonisothermal flow mode of gas through the pipeline
section has been improved. The model takes into account in the energy equation of the Joule -Thomson's effect.
This allowed more adequately describe the thermal and hydraulic modes of transport of gas through the section of
the pipeline, as well as throughout the gas transport system,; the existing mathematical models of nonstationary
nonisothermal operation modes of the gas transport system have been improved. To the model have been entered
functional equations, which describe modes of compressor stations. This model has allowed to simulate the
control action on the operation modes of the gas transport system and more adequately describe the
technological schemes and operation modes of the gas transport system; first proposed a numerical method for
the calculation of nonstationary nonisothermal operation modes of the gas transport system of complex structure
with of multi-line linear sections and compressor stations. The method different from the known method of
accounting functional equations that describe the modes of compressor stations, in solving nonlinear equations, as



well as a way of solving a linear system of equations obtained at each step of the Newton method. This has reduced
the dimension of the linear system and conduct joint calculation of modes of compressor stations and pipeline
segments; the mathematical model for unsteady nonstationary nonisothermal operation modes of the gas
transport system has been improved by introducing the boundary conditions at the intermediate nodes of the
network graph (outputs compressor units), which describes the structure of the gas transport system, allowing to
take into account the work of automatic control of compressor shops. Proposed a numerical method for solving
the resulting system of equations. The results of the thesis are used in the manufacturing process on the branch of
"Scientific Research and Design Institute for Gas Transportation" (R&D Institute for Gas Transportation)
"Ukrtransgas”. The research results are used in educational and research processes at the Department of Applied
Mathematics, Kharkov National University of Radio and Electronics when reading the course "Mathematical
modeling of systems with distributed parameters" as well as course and degree design.

Jep>kaBHHHM peecTpaniiiHuii Homep JiP:

IIpiopuTeTHHH HANIPpSIM PO3BHTKY HayKH i TEXHIKH!
CrpareriyHuii npiopUTEeTHHH HaNIPSIM iIHHOBALLiHHOI Ais1JIbHOCTI:
ITizcyMKH BOCTiI>KEeHHS:

Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasiIbHO-€KOHOMIYHA CIPSIMOBAaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaa>KeHHS pe3yJIbTaTiB AHCEpPTaILii:

3B's130K 3 HAYKOBUMH T€MaMH.

VI. BizomocCTi Ipo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)
Baacwue IlpizBume Im'a Ilo-6aTbKOBI:

1. I'ycaposa Ipuna I'puropiiBna

2. Gusarova Iryna Grygoriivna

KBasigikanis: x.r.1., 05.13.01

Imentudikarop ORCID ID: He zacrocosyerbcs
JoparkoBa iHdpopmamist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs



VII. BigomocTi npo odinilfiHuX ONOHEHTIB Ta PELeH3€HTIB

OdiniiiHi OIOHEeHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. Bnacenko Jlapuca AHppiiBHa

2. Biacenko Jlapuca AnpapiiBHa

KBasigikanis: 1.1, 01.05.02
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa inpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. [TonomapwoB [Opiii BosionuMuposnuy

2. IlTonomapros I0piit Bosogumuposry

KBasmigikanis: k.1.1., 05.13.01

InenTudikarop ORCID ID: He 3acrocosyerbcs
JopaTrkoBa iHdpopmamist:

IloBHe HaliMEeHYBaHHS IOPUAHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3HaxoAKeHHSI:

dopma ByracHoCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu

VIII. 3akr04Hi BimoMocTi
BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI

TrOJIOBH pajgu

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi

rOJIOBYIOYOTO Ha 3aCiflaHHi

[Tetpos Epyappg I'eopriiioBuy

[Tetpos Exyapg 'eopriioBuy



BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 3a pEeECTpallil0 HayKOBOi IOpuenko T.A.

OisIIBHOCTI




