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GAZGECIRIJI TURBADAN GAZYN CYKYS DEPGINININ BASYSA
EDYAN TASIRININ MATEMATIKI MODELI"
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fizika-matematika ylymlarynyn kandidaty

Gysgaca beyan

Uzynlygy L bolan gaz geciriji turbanyn birndge (n) nokadyndan gazyn ¢ykmasynyn (yitgisinin)
turbanyn uzaboyuna basysynyn iiytgemegine edydn tdsiri derneldi. Garalyan meseldnin matematiki
modeli yazyldy we onuit san ¢oziiwlerini tapmak iigin anyk ddl tapawut shemasyndan peydalanylyp,
stirme usuly ulanyldy hem-de MATLAB ulgamynda programmalar toplumy diiziild;i.

Esasy sozler: gaz geciriji turba, anyk dél tapawut shemasy, stirme usuly, hususy ontimli differensial
denileme, basys, tiikenikli tapawut shemasy.

Tebigy gaz we nebit diinyanin ykdysadyyetinde energiya serigdesi bolup duryar. Gazyi bazarynyn
kadaly islemegini, onun ulanyanlara yzygiderli yetirilmegini {ipjiin etmek dowletii energiya
howpsuzlygynyn wajyp meseleleri bolup duryar. Energiya serisdeleriniii bir déwletde ondiirilmegi,
beyleki dowletlerde ulanylmagy bilen birlikde, gazy sol dowletlere eltmegin kesgitli tehnologik
diizgiinini iipjlin etmek meselesi yiize ¢ykyar. Sol bir wagtyn 6ziinde awariyany duydurmak, seyle-
de tebigy gaz uzak aralyga alnyp gidilende, yangyc-energetika toplumyny sazlasykly dolandyrmak
zerurlygy yiize ¢ykyar. Tebigy gaz ulanyjylara berlende it wajyp meselelerini biri hem gazgegiriji
turbalaryn berkligini we gazyn turbadan syzylyp dasyna ¢ykmazlygyny (gazyn yitmezligini) iipjiin
etmekdir. Eger gaz ilata gazgeciriji turbalar bilen berlende gazgeciriji turbanyn bir yerinden dasyna
gaz ¢yksa (yitse), onda ol hadysa turbadaky basysyn iiytgemegine getiryar.
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1-nji surat. Garalyan meseléiniii n=1 bolan yagdayyndaky geometriyasy
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Gazgeciriji turbalar ulanylysa goyberilenden son, olardan gazyn c¢ykyan (yitydn) yerini
(koordinatasyny) kesgitlemegin ordn uly amaly dhmiyeti bar. Eger 45-60 minudyn dowamynda
gazgeciriji turbanyn barlag gecirilydn boleginde basysyn liytgemeyandigi belli bolsa, onda gazgegiriji
turbany ulanylysa goybermek maksadalayyk hasap edilydr. Sunun bilen baglylykda gazgegiriji
turbadaky gazyn ¢ykmasynyn (yitgisiniil) onufi uzaboyuna basysynyn iiytgemegine edyén tésirini
deriemek zerur meselelerin biridir.

Goy, uzynlygy L bolan gaz gegiriji turbanyn kibir x=/,, i=1,2,...n nokatlaryndan gaz ¢ykyan
(yitydn) bolsun. Onda gazgeciriji turbadaky gazyn cykmasynyn (yitgisinil) onun uzaboyuna
basysynyi liytgemegine edyén tésirini deriidliii (n=1 bolanda meseldniii geometriyasy 1-nji suratda
gorkezilendir).

Bu meseldnin matematiki modeli asakdaky yaly yazylyar (S.A. Bobrowskiy, S.G. Serbakow,
M.A. Guseyn-zade, 1972).

Mesele. Berlen
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hususy Oniimli differensial defilemeler sistemasynyn
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gorniisli gyra sertlerini kanagatlandyryan ¢6zliwini tapmak talap edilyar.

(1)—(5) meselelerin san ¢oziiwlerini tapmagy anyk dil tapawut shemasyndan peydalanyp, stirme
usulyny ulanmak arkaly beyan edelin (A.N. Tihonow, A.A. Samarskiy, 1972).

Anyk dil tapawut shemasyndan peydalanylyandygy tli¢in ¢ep gyra sert

uy =g, + .
Deilikdédki o, we f, ilkinji siirme koeffisiyentlerini tapmak iicin zerurdyr. Seylelikde, umumy
yagdayda II gyra sertinin asakdaky yaly yazylyandygy tg¢in, alarys (u=p,):

ou
e

ax x=0
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U, —uy

h
U, =u,+ %
Bu deiilikden bolsa
h
a=1 f =" (©)
gelip ¢ykyar.

Garalyan hususy hal tigin f, =0. Onda (6) denlikler bilen kesgitlenilyén a, we B, koeffisiyentler,
degislilikde
o, =1 p=0 6,
bahany alarlar, emma sag gyra sertini p,,, y basysy tapmak {igin ulanyarys, alarys (u=p,,,):

ou

A — =71,
ax x=L f‘z
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Uy =Uy , — %
Stirme usulynyii formulasy boyunca

Uy =0y uy + By

bolany ii¢in, soiiky iki denlikden, alarys:

_ )’ﬁN—l — hfz
Y (7)
Dertielyén mesele tigin £, =0. Onda (7) denilik asakdaky gorniisi alar:
_ By
Poan= —a,, (71)

Bu meseldninl esasy ayratynlygy IV gorniigli gyra sertini gazyn c¢ykyan (yitydn) nokadynda
derfiemekden ybaratdyr. IV gérniisli gyra serti bolsa /, =x; (i=1,2,...n) gazyi syzylma nokatlarynda
stirme koeffisiyentlerini tapmak tig¢in ulanylyar.

Garalyan bu meseldni ¢cozmegin algoritmini asakda beyan edelin.

Ilki berlen differensial denlemeleri tiikenikli tapawutlar bilen approksimirlédp, ¢yzykly algebraik
denillemeleriil sistemasyny alarys. Soiira bolsa alnan bu sistemany siirme usuly bilen ¢ozeris. Ilki
0<x </ oblastynda p, basysy, [, <x</[,,, i=12,...,n—1, [, <x<L oblastlarynda bolsa, degislilikde,
P2>Pss- Do basyslary ulanylyar. Gazyhi ¢ykyan (yitydn) nokadynda, yagny / =x, (i=1,2,...n)
nokatlarynda I'V gorniisli gyra sertini peydalanmak zerurdyr.

Indi gazyn syzylma nokatlarynyn birinde, yagny /, nokadynda stirme koeffisiyentlerini ¢ykaralyn.
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Ginislik koordinatasy boyunca ddime gord birinji tertipli approksimasiya garalyn. Goy,
I, nokadynym koordinatasynyfi san bahasy i~ bolsun. Sunlukda, ; <;* bolanda P =p, we i >i bolanda
p = p, bolyandygyny goz onlinde tutalyn.

Netijede, asakdaky gatnasygy alarys:

pl,i* = pz,i*
Py~ Py _ Py Py _ (8)
h h

Indi p . =p,.=p. belgilemelerini girizelin. Sofira basyslaryii haysy oblasta degislidigini
gorkezyan indeksleri ayyryarys (2-nji surat).
Y 'Bf*—l
Stirme denliginden peydalanyp (8) sistemanyn ikinji deiiliginden, alarys:
Py =Py = Pry TPyt
ya-da
yZ

i

~0. Py =P =Py, P Ty

2-nji surat. Tapawut torunyi n=1 bolan yagdayyndaky gorniisi

Sonky deilikden alarys:

1 . B.  +hq
P 2-a. Pra 2-a.
Bu yerden, alarys:
1
a. =
Y 2-a.
€)
5 - B.  +hq
T 2-a

i1
Seylelikde, ilki birinji oblast iigin siirme koeffisiyentlerini tapyarys, sofira i° gazyh ¢ykyan
(yitydn) nokadynda (9) formuladan peydalanyarys we ikinji, iigiinji we beyleki oblastlar iicin yokarda
beyan edilen usul boyunca siirme koeffisiyentlerini tapyarys.
Umuman, berlen mesele
BU,+CU,=F, A =0;
AU, +BU,+CU,, =F, i=23,., N-1 (10)

AU, +BU,=F, C,=0

n n-1

i+l
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ic diagonally ¢yzykly algebraik deiilemeler sistemasyna getirilyér, sofira bolsa ol sistema siirme
usuly boyunca ¢oziilyar.

Garalyan bu meseléni ¢6zmek iicin MATLAB ulgamynda programmalar toplumy diiziildi, alnan
netijeler bolsa asakdaky suratlarda getirilyér.
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3-nji surat. Gazgeciriji turbanyn durnuklasan diizgiininde onun diirli yerde yerlesen bir nokadyndaky gazyn
¢ykys (yitis) depgininin basysa edyiin tésiri
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4-nji surat. Gazgeciriji turbanyn durnuklasan diizgiininde onun diirli yerde yerlesen iki nokadyndaky gazyn
cykys (yitis) depgininin basysa edyiin tésiri
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5-nji surat. Gazgeciriji turbanyi durnuklasan diizgiininde onuii diirli yerde yerlesen ii¢c nokadyndaky
gazyn cykys (yitis) depgininiin basysa edyén tésiri
EDEBIYAT

1. Bobposckuii C.A., lepoaxos C.I., Iycetin-3a0e M.A. JIBruxeHue rasza B ra3onpoBojiax ¢ IyTEBbIM
orbopom. M.: Hayka, 1972.
2. Tuxonos A.H., Camapckuii A.A. YpaBHeHus maremarndeckoit pusuxu. — M.: Hayka, 1972.

29



Turkmenistanda innowasiya tehnologiyalary. YImy-amaly elektron zurnal. 2023-1 (1)

MATEMATHYECKASA MOAEJIb BJIIUAHUSA BBIXOIAA T'A3A U3
I'A3O0IMPOBOJHBIX TPYb HA JABJEHHUWE

Hypmbipar Taumbipanosuu dypabies

Kanouoam usuxo-mamemamuueckux Hayx,
3a6e0yIouuti Omoena XUMU4ecKux u 2eon02Udeckux HayK
Axademuu Hayx Typrkmenucmana

AHHOTAIUA

bBvinuuccneoosanv 6nusHue usmeHeHus 0asieHus 2a30npo8oOHOU mpy ol npu OnuHe L u HecKonibKo
(n) mouex vixooa (nomepu) eaza no ceil OauHe 2a3onpogood. Paspabomanvr mamemamuueckue
MoOenu paccmampueaemou 3a0ad U 015 HAXOHCOCHUs. YUCTEHHbIX PeuleHUl, UCNONb3Ys HeslHble
PA3HOCHIHbIE CXeMbl U MEMOO NPO2OHKU, paszpaboman nakem npoecpamm 6 MATLAB.

KuaroueBbie cjioBa: razonpoBogHas TpyOa, HEsBHas pa3HOCTHAsT CXeMa, METOJ IPOTOHKH,
muddepeHnnanbsHoe ypaBHEHHE ¢ YaCTHBIM NMPOU3BOIHBIM, JaBIICHUE, KOHEUHAs! pa3HOCTHAs CXeMa.

MATHEMATICAL MODEL OF THE EFFECT OF GAS OUTLET FROM
GAS PIPELINES ON PRESSURE

Nurmyrat Tachmyradovich Durdyyev

Candidate of Physical and Mathematical Sciences,
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of the Academy of Sciences of Turkmenistan

Abstract

The effect of changing the pressure of a gas pipeline with a length L and several (n) points of
exit (loss) of gas along the entire length of the gas pipeline was investigated. Mathematical models of
the problem under consideration have been developed and a software package in MATLAB has been
developed to find numerical solutions using implicit difference schemes and the sweep method.

Keywords: gas pipeline, implicit difference scheme, sweep method, partial differential equation,
pressure, finite difference scheme.
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