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MOSOLLORDO KARBOHIDROGEN QAZININ QRUP HALINDA
YANMA PROSESININ OPTIMALLASDIRILMASI

Giris. Bozi arasdirmalarda gostorildiyi kimi karbohidrogenlorin hasil olundugu,
saxlanildig1 vo emal edildiyi orazilords karbohidrogen gazinin sixilmis hacmi haqqinda
otrafli molumatlarin olmamasi sobobindon  mosal gazlarinin global miqyasda
utilizasiyasina nozarotin hoyata kegirilmosinds peyk olgma molumatlart daha ¢ox
informativ sayilir [1]. Miixtalif beynalxalq dévlat agentliklorinin giymatlondirmalarinds
tosadiifi alovlanan karbohidrogen qazlarmin hacmins goro Rusiya Federasiyasi (RF)
asas Olkalordan biri hesab edilir. Homin hesablamalara asason RF-do yandirilan qazin
tmumi hacmi 23 milyard kub metr toskil edir, bunun da 19 milyard kub metri neft-qaz
hasilatinin payma diisiir ki, bu da planetds yandirilan qazin biitiin qlobal miqyasinin
15%-o godorini toskil edir [1]. Qaz masallorinin peyk nozarstino dair ilk todgigatlar
DMSP (Defense Meteorological Satellite Program) [2,3] vo TIROS-N (Television and
Infra-Red Observation Satellite - N) [4] programlari bazasinda aparilmigdir. Analoji
todgigatlar RF-do MODIS-in spektroradiometrindon alinmis verilonlor bazasi osasinda
hoyata kegirilmisdir [5].

NOAA-nin (ABS) 2015-ci ildo peyk molumatlar1 osasinda apardigi
giymotlondirmoya gors planetin 88 6lkasinds foaliyyatdos olan 13605 gaz mosoallori agkar
edilmigdir [6]. Homin tadgigatlarda aparilan giymotlondirilmoya géra hor il 140 milyard
kub metr qaz yandirilir ki, bunun da naticasinds planetds iglimin doyismasi prosesini
daha da siiratlondiran 300 milyon ton CO2 , hamg¢inin miixtalif az zohorli gazlardan
ibarot kiilli miqdarda aerozol atmosfero atilir [6]. Digor todgigatlarda “Suomi-NPP”
peykindo quragdirilmis VIIRS spektroradiometrindon alinmis molumatlara osason
mosallordo yanan karbohidrogen qazinin hacminin giymatlondirilmasi metodikasi
toqdim edilmisdir [7,8,9]. Bu metodika yanan gazin hacmi ilo peyk vasitasilo tayin
edilmis mosollorin giicii arasindaki reqressiya olageasino osaslanmis vo reqressiya
miinasibati asagidaki kimi toqdim edilmisdir:

V =0,0247 - W. (1)

Burada V — yanan qazin hacmi, m3; W — gaz maselinin gliciidiir, megaVt.
Stefan-Bolsman ganununa asason asagidaki miinasibat dogrudur:
W =oT*S. )

Burada T — temperatur, K (Kelvin); S — monbanin sothinin sahosi; o — Stefan-
Bolsman sabitidir.

Monbo [10]-da gostorildiyi kimi W ilo S parametri arasindaki geyri-Xatti asililiq
asagidaki diisturla ifads olunur:

W = oT*S07 . @A)

Monbs [7]-do RF-nin Qorbi Sibir regionu ii¢iin V — nin giymati (1) va (3)
ifadalorino asason hesablanmisdir. Baxilan halda doniz platformalarinda qurasdirilmis
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gaz mosoallori qrupunda yandirilan Gmumi qgazin  hacminin ekstremal model
giymatlorinin hesablanmasi {igiin islonilmis metodika togdim edilmisdir.

Taklif olunan metodun mahiyyati. Yanan qazin timumi hacminin ekstremal
giymatinin hesablanmasi tgiin toklif olunan metodika asagidaki ilkin forziyyslora
osaslanir.

1. T vo S parametrlori arasinda boazi reqressiya asililigi qeyri-askar sokildo
asagidaki kimi ifads olunur:

T=f(S). (4)

2. S parametri agagidaki kimi tayin olunan gaz masallari grupuna baxilir:
S = {Smin; Smin + AS; Sin + 24S; ...; Spin + (n — 1)AS}; AS = const.  (5)

3. f(S) funksiyasi asagidaki mahdudiyyat sortlorindon segils bilar:

n-1

> £(S;)=const. (6)

i=0
Burada i = 0 olduqda, S, = S,,in Olar, i =n — 1 olduqgda iso
S = Spin + (n — 1AS . )
(3) ifadasini (1)-do nozars alsaq, alariq
V =0,0247 - aS°7 f(S)* . (8)

Yanan qazlarin masal grupunda tortib olunmus (5) imumi comini asagidaki com
soklindo gostarok:
n-1
V, = 0027408} (S)" . 9)
i—0
(6) va (9) ifadalorini nozors alsaq, Vx ekstremal qiymoto yaxinlasdigda f(S;)
optimal funksiyasinin hesablanmasi tiglin variasiya masalasini asagidaki kimi tortib edo
bilarik:

V. = nf:o,ozmasf” f(s,) +ﬂ{nz_l f(si)—c} (10)
i=0 i=0

Burada, A - Laqranj vurugudur.
(10) tonliyini kasilmaz formada asagidaki kimi toqdim edok:

Ven = [;7" 0,02740S°7 f(S)*dS + A [ Jomes £($)ds — c|. (11)

f(S) formal1 optimal giymati hesablamaq ticlin Eyler metoduna oasasen asagidaki
sart odanilmoalidir:

d{0,0274aS%7 f(S)*+Af(S)} _

) 0. (12)

(12) — don aliriq:
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4-0,02740S%7f(S)3+1=0. (13)
(13)-dan iss aliriq:

3 -1 o7 1 3 1
f8) = /W=—As-5 s:075:Cy; burada €= | . (14)

(14) va (6) analog modellarini nozars alsaq,

Smax 4> o= 2
— [ 5-875 1075 CdS = C. (15)
(15)-don tapiriq:
(2,3)3¢3
A= _Tsrzn':- . (16)
(13) va (17)-ni nozaro alaraq, tapiriq:
4-0,0274-5°7f()* = €27 (17)
1“m
(17)-don aliriq:
fS) = /5— . (18)
Burada
C = (19)

3
C1 /955;3-4-0,0274

Belaliklo, (18) masalasi hoall edilmaklo (11) mogsad funksionali ekstremum
giymatini alir. Lakin, (10)-da inteqrantin 2-Ci tortib toromasinin yoxlanilmasi gostorir Ki,
ekstremum minimumdur. (9) kasilmoz ekvivalentini vo (19)-u nozars alsaq, Smin = 0
olduqda, aliriq:

Vs, = 0,0274-07/3¢48,7"%° . (20)

(0+S,,) intervali iizro yanan gaz hocmi {igiin minimal orta qiymot asagidaki kimi
tapilir.
0,0274-07/3¢3
VZ Nmincp = TOZ : (21)

m

Beloliklo, karbohidrogen gazinin yanan hacminin yiiksok giymat almamasi liglin
S-in T-nin kub kokii ila tors miitonasib olmasi zaruri sortdir.

Notica. Gostorilmisdir ki, qaz mosoallorinin nizamli model qrupunda onlarin
Ol¢iistinlin Xotti artiminda vo mosollorin temperaturlart comina ekoloji moahdudiyyat
goyuldugda, masalin temperaturu ilo magalin hacminin kubunun tors miitonasibliyi
nozardon kegirilon qrupda qazin miqdarinin minimum olmasina gotirib ¢ixarar.

Buna gors do praktikada gazin yanmasinin samaraliliyine yiiksak saviyyads nail
olmagq ti¢lin belo bir texnoloji rejimdon yayinmaq mogsodouygundur. Aydindir ki, bu
mogsadlo gazin yanma temperaturunu tonzimlomokls, S parametrindon asili olaraq
mosalin temperaturunun doyisdirilmasi ti¢lin miixtolif texnoloji tsullardan istifado
etmok miimkiindiir.
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H.X.Acaoos, P.X.Pamazanos, A.D.Axmeoos, 3.A.Anuee
OnTumMu3anus Npouecca rPyNMnoBoOro CKUraHUsA YriieBodOPOAHOro raza B pakeaax
Pezrome

Pabota mocesimena pa3paboTke METOAMKH ONTHMH3AIMU  TIPOIECCa CIKUTAHUS
VIIEBOJOPOHOTO Ta3a B TpyIme Onum3nexamux IiathopM MOPCKOW HeTemo0ban.
ChopmynupoBaHa © pelieHa 3aJavya ONTHMH3AIMKA TPOIEecca TPYIIIOBOTO CXKUTAHUS
YIJICBOJIOPOIHOTO Tra3a B ¢akenax. [loka3aHo, YTO NpU OPraHU3AIMU YIOPSIOUYCHHON TPYIIIIBI
ra3oBbIX (hakKesoB, TJe pa3Mepbl (PaKesIOB JUHEHHO HAPACTAIOT, PU HAJIUYWU OrpaHUUYCHUS Ha
CyMMapHYIO TemIiepaTtypy (axeioB, Hanuuue oOpaTHON KyOMUYECKOW KOPHEBOH 3aBHCHMOCTHU
TeMIeparypel (akeia OT oObeMa (akega MOXKET MPUBECTH K CrOPaHUI) MHUHUMAJIbHOTO
KOJIMYECTBA Tra3a B paccMarpuBaemoid rpymmne. Ha ocHOBe IMoJiydeHHOro pe3yjibTara
BEIpa0OTaHa peKOMeHJanus w30eraTb Ha NPAaKTUKE TAaKOTO  pEeXHMa  CXKUTAHUSA
YTIIEBOIOPOTHOTO Ta3a.

I.H.Asadov, R.H.Ramazanov, A.F.Ahmedov, E.A.Aliyev
Optimization of the group combustion process of carbon hydrogen gas in flares
Abstract

The article is devoted to the optimization of the combustion process of hydrocarbon gas
in a group of offshore oil production platforms located close to each other. The problem of
optimizing the process of group combustion of hydrocarbon gas in the torch was designed and
solved. It has been shown that when the total temperature of the torches is limited, the
dependence of the torch volume on the cube root of its temperature can be used to minimize the
amount of gas used for lighting the torches in the considered group. is inversely proportional to
the orderly arrangement of flares, which increase linearly in size. Based on the results obtained,
a recommendation was made to avoid this regime of hydrocarbon gas combustion in practice.
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