E-ISSN: 2674-5224, DOI: 10.36962/PAHTEI

AZORBAYCAN ALI TEXNIKI MOKTOBLORININ XOBORLORI
PROCEEDINGS OF AZERBAIJAN HIGH TECHNICAL EDUCATIONAL INSTITUTIONS

BECTHUK BBICIIUX TEXHAUYECKHUX YYEBHbBIX 3ABEJIEHUM ASEPBAMIKAHA

VOLUME 06 ISSUE 02 2021 CiLD 06 BURAXILIS 02 2021

.

http://sc-media.org/pantei/



http://sc-media.org/pantei/

E-ISSN: 2674-5224, DOI: 10.36962/PAHTEI

AZORBAYCAN ALI TEXNIKi MOKTOBLORININ XOBORLORI
PROCEEDINGS OF AZERBAIJAN HIGH TECHNICAL EDUCATIONAL INSTITUTIONS
BECTHUK BbICHIUX TEXHUYECKHUX YYEGHbBIX 3ABEI[EHI/II71 A3EPEAI71£[)KAHA

VOLUME 06 ISSUE 02 2021 CiLD 06 BURAXILIS 02 2021

JOURNAL INDEXING
CROSSREF

EESTI, TALLINN 2021



© THE BALTIC SCIENTIFIC JOURNALS E-ISSN: 2674-5224, DOI: 10.36962/PAHTEI
PA HT E I PROCEEDINGS
REFERRED & REVIEWED JOURNAL OF AZERBAIJAN HIGH TECHNICAL EDUCATIONAL INSTITUTIONS
REFERRED & REVIEWED JOURNAL

Editors-in-chief: Mustafa Babanli.

Deputy of Editor-in chief: Rauf Aliyarov.

Bas Redaktor: Mustafa Babanl.

Bas redaktorun muavini: Rauf aliyarov.

Technical and reviewer team manager: Mehriban Ismayilova.
Texniki ve resenzent grupun meneceri: Mehriban ismayilova.

©Publisher: Azerbaijan State Oil and Industry University. I/C 1400196861 (Azerbaijan).
©Nasriyyat: Azerbaycan Dévlet Neft ve Senaye Universiteti. VOEN 1400196861 (Azerbaycan).
Rector: Mustafa Babanli. Doctor of Technical Sciences. Professor.

Rektor: Mustafa Babanli. Texnika Eimleri Doktoru. Professor.

Registered address: 20, Azadlig pr., Baku, Azerbaijan, AZ1010.

Qeydiyyat Unvani: Azadlig prospekti, 20. Baki Azerbaycan, AZ1010.

©Editorial office: 20, Azadlig pr., Baku, Azerbaijan, AZ1010.

©Redaksiya: Azadlig prospekti, 20. Baki Azerbaycan, AZ1010.

©Typography: Azerbaijan State Oil and Industry University i/C 1400196861 (Azerbaijan).
©Matbea: Azerbaycan Déviet Neft ve Senaye Universiteti VOEN 1400196861 (Azerbaycan).
Registered address: 20, Azadlig pr., Baku, Azerbaijan, AZ 1010.

Qeydiyyat Unvani: Azadlig prospekti, 20. Baki Azerbaycan, AZ1010.

©Publisher: ICRET. MTU (Estonia, Tallinn), R/C 80550594.

©Nasriyyat: MTU Beynalxalg Tedgiqat, Tehsil & Telim Markazi. Q/N 80550594.

Director and Founder: Seyfulla isayev Azerbaijan State Marine Academy. (Azerbaijan).
Direktor va Tasisci: Seyfulla isayev. Azerbaycan Ddvlet Deniz Akademiyasi. (Azerbaycan).
Deputy and Founder: Namig Isazade. PhD in Business Administration. (Azerbaijan).
Direktorun mUavini ve Tasisci: Namiq Isazade. PhD. Biznesin idare Olunmasi. (Azerbaycan).
©Editorial office / Redaksiya: Harju maakond, Tallinn, Kesklinna linnaosa, Narva mnt 5, 10117
Telephones / Telefonlar: +994 55 241 70 12; +994 51 864 88 94

Website/Veb sehife: http://sc-media.org/

E-mail: sc.mediagroup2017@gmail.com

NDNSU

AZSRBAYCAN DOVLST NEFT
VB SSHAYE UNIVERSITETI

©LLC ASOIU , MTU IRETC. All rights reserved. Reproduction, store in a retrieval system, or transmitted in any form, electronic of any
publishing of the journal permitted only with the agreement of the publishers.The journal is published and is shared in soft copy only.
Publishing the journal in hard copy is prohibited. The editorial board does not bear any responsibility for the contents of advertisements and
papers. The editorial board’s views can differ from the author’s opinion. The journal published and issued by The Southern Caucasus Media.

© MMC ADNSU, MTU IRETC. Biitiin hiiquglar gorunur. Jurnalin har hansi bir nesrinin goxalma, axtaris sisteminde saxlanilimasi ve ya istenilen
formada oturilmasi, elektron cixariimasi yalniz nasriyyatlarin razihg ile icaze verilir. Bu jurnal ancaq elektron formada nasr olunur ve
paylasilir. Bark kitab formasinda ¢ixariimasina icaza verilmir. Redaksiya heysti reklam ve yazilarin mazmununa gore heg¢ bir masuliyyst
dasimir. Redaksiya heyatinin fikirlori miallifin fikirindan fargli ola biler. Canubi Qafgaz Media terafinden nasr olunan va buraxilmis jurnal.



© THE BALTIC SCIENTIFIC JOURNALS

PAHTEI

REFERRED & REVIEWED JOURNAL

E-ISSN: 2674-5224

CILD 06 BURAXILIS 02 2021

TABLE OF CONTENTS / MUNDORICAT

Elgiin Hasanov

SINTEZ OLUNMUS AMIDOAMINLOR VO TOBII NEFT TURSUSUNUN METAL
DUZLARI KOMPOZISIYASININ MINERAL YAGLAR ILO® KONSERVASIYA
MAYELORI KIMI TODQIQI ..ottt 04

Ramiz Eminov
I'JIOHACC/GPS NAVIQASIYA SISTEMLORINDS SIQNALLARIN TROPOSFER
GECIKMOSININ HESABLANMASININ BOZI MOSOLOLORI ..o, 10

Afayat Mommadova, 9li Kazimzada, Mziya Mirzoyeva, Miri Abbasov,

Rufans Heydoarova

AZOT VO BOR-AZOT SAXLAYAN ALKILFENOLYAT ASQARLARININ SURTKU
YAGLARININ XASSOLORIND TOSIRI ...oeeneine e, 15

Nazim Mommadov

MUASIR TEXNOLOGIYALARIN KOMOYI ILO QAZMA TULLANTILARIN
ZORORSIZLOSDIRILMSSI VO IDARD OLUNMASI PROSESSLORINDS EKOLOJI
TODQIQATLARA 9SASON MUSBOT NOTICOLORIN OYRONILMSSI

VO TOHLILL ...t e bbb e e et e e e st e e e nneesanes 22
Taxup /[A:xxa0d0apoB

PAIUAJIBHOE OBXATUE ITOPUCTBIX BTYJIOK U3 XXEJIE30-CTEKIIA,
VIIPOUHSAEMBIX B JKECTKOM OITPABKE ......oocvocvveieieeeeeneeeeees oo, 29

Sabahaddin Bayramov
METHODS OF TRANSPORTATION AND NON-ISOTHERMAL MOVEMENT
OF RHEOLOGICAL COMPLEX OILS ... e 37

Teyyub Ismayilov, Sevinc Suleymanova , Farids Tahirova, Sevda 9sadova
TOBII NEFT TURSUSU ILS ETILENDIAMIN ©SASINDA KOMPLEKSLORIN
SINTEZI VO BAKTERISID XASSOLORININ TOYINI .....cooeviiiiiiiiiiciceceeis 43

Ulvi Abdullayev, Mirismayill Agamirli, Kamran Orucov, Sahmohammod Balayev,
Samir Allahverdiyev
ENERJI CEVRILMOLORININ MiIKROKONTROLLERLI IDARSETM® SISTEMI ....... 48

Rauf Huseynli
PURPOSE AND DESCRIPTION OF THE COMPRESSOR STATION .......ccccevviiiiinnn. 53

Azorbaycan Ali Texniki Moktoblorinin Xobaorlori 1 3




© THE BALTIC SCIENTIFIC JOURNALS E-ISSN: 2674_5224

" PAHTE.I

REFERRED & REVIEWED JOURNAL VOLUME 06 ISSUE 02 2021

SINTEZ OLUNMUS AMIDOAMINLOR VO TOBII NEFT
TURSUSUNUN METAL DUZLARI KOMPOZISIYASININ MINERAL
YAGLAR IL9 KONSERVASIYA MAYELORI KIMI TODQIQI

Elgiin Hasanov

AMEA Y.H.Mommadoaliyev adina Neft-Kimya Proseslori institutu, texnika iizro folsofo
doktoru. Email: elgun.hasanzade02@gmail.com

XULASO

Texniki neft tursularinin (TNT) berolamin-20 (BA-20) ilo miixtalif mol nisbatlorindo sintez
olunmusdur. Sintez olunmus amidoaminlarin va tobii neft tursularinin mixtalif metal duzlar
ilo kompozisiyalar1 T-46 vo T-1500 mineral yaglarina miixtolif faiz nisbotindo qatilaraq
konservasiya mayelori hazirlanmisdir.

Metal 16vhalor, hazirlanmig  konservasiya mayelorino salinaraq“Corrosionbox” aparatinda
kondensasiya vo atmosfer faza miihirindos  korroziyadan miihafizo effektinin sinaqlar
aparilmigdir. BA-20 osasinda 4:1 mol nisbotindo sintez olunmus amidoaminin tobii neft
tursusunun Co duzu ilo kompozisiyast 10% miqdarinda T-46 vo T-1500 yaglarinda
konservasiya mayesi kimi daha yiiksok natica gdstorir.

Acar sozlar: texniki neft tursusu, tobii neft tursusu, berolamin-20, konservasiya mayeloari,
mineral yaglar, korroziya.

Giris: Metal avadanliglarin saxlanilmasi, noql olunmasi vo istismari osason atmosfer
soraitindo oldugundan, onlari atmosfer korroziyasindan qorunmasi bdyiik shamiyyat kasb
edir [1].

Miiasir dovrds texnologiyanin siiratlo inkisaf etdiyi qlobal vo yerli miihitdo metal torkibli
avadanliglarin korroziyadan miihafizosi aktual problemlordon biridir. Bu problem daha ¢ox
neft sektorunun asas1 olan neft vo qaz hasilati, nogli vo emali zamani polad avadanliq vo boru
komorlorinin atmosfer korroziyasinin tosirino moruz qalmasi ilo baglidir. Bu qurgu vo
avadanliqlarin foaliyyot gostordiyi miihit torkibindo boyiik miqdarda duzlu su, hidrogen-sulfid
vo karbon qazi olmas1 sababindan ¢ox aqressiv xassoys malikdir. Belo miihitin tosiri yeralti
avadanliq vo neft quyularinda intensiv korroziya proseslorinin getmasina sabab olur. [2,3].
Atmosfer ¢irklonmasi, xiisuson do kiikiird oksidlori ilo ¢irklonmo avadanliglarin, qurgularin,
texnikanin, nagliyyat vasitalorinin vo.s atmosfer korroziyasindan dagilmalarini siiratlondirir,
onlarin istismar miiddotini azaldir, qoza tohliikolorini artirir [4]. Odur ki, metal
konstruksiyalarin vo digor avadanliglarin atmosfer korroziyasindan miidafiasi problemi
getdikco daha da artir va 6z hallini talob edir [5]

Miiasir dovriimiizds istor Azarbaycanda, istorse do diinyada korroziya problemi va onun halli
yollar1 kimya sanayesinin an aktual masalasi olaraq qalmaqgdadir. Beloki, bu problem hom
kond tosorriifatinda, horbi sonayedo, xiisusilo neft kimya sektorunda agiq sokildo 6ziinii
gostarir.

Miixtolif metal avadanliglarinin korroziyadan miihafizasi vo onlarn istismar miiddatinin
uzadilmasi neft-qaz vo kimya sonayesi liglin bdyiik ohamiyyat kasb edon on miihiim
problemlordon biridir [6,7]. Korroziya prosesinin garsisini tam almaq miimkiin olmasa da,
onun siiratini Nozars garpacaq doracads azaltmaq miimkiindiir.

Korroziya prosesinin qarsisini tam almaq miimkiin olmasa da, onun siirotini nozora garpacaq
doracade azaltmagin miixtalif yollar1 vardir ki, bunun da on somorali vo asan totbiq oluna
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biloni korroziyaya garsi inhibitorlardan istifads olunmasidir [8-9].

Umumiyyatlo adabiyyatdan molum olan vo sonayeda genis totbiq sahosi tapmis coxfunksiyali
korroziya inhibitorlarinin torkiblori hagqinda imumi molumat verilmisdir [10-11].

Neftdo holl olan bu tip birlosmalarin sintezi vo senayeds totbiqi ilo AMEA NKPi-do AMEA-
nin miixbir tizvii V.M.Abbasovun rohborliyi altinda genis todqiqatlar aparilaraq sorti olaraq
Kaspi-2, Kaspi-4, Araz-1 adlandirilmis neftds hoall olan korroziya inhibitorlar1 yaradilmigdir.
Hidrogen-sulfid miihitinds korroziyadan ¢ox yiiksok miidafio qabiliyystino malik olan Kaspi-
2 vo Kaspi-4 inhibitorlar1 Qazaxstanin Tengiz yataginda an yiiksok H2S miihitinde miixtolif
inhibitorlarla eyni zamanda smmaqdan kegirilmis vo on yiiksok notico gostormislor. Bu
inhibitorlar elektrokimyoavi korroziya ilo berabar mikrobioloji korroziyanin da qarsisini
maksimum doracado ala bilirlor [12].

Umumiyyotlo adobiyyatdan molum olan vo sonayeda genis totbiq sahosi tapmis coxfunksiyali
korroziya inhibitorlarinin torkiblori hagqinda timumi molumat asagida verilmisdir.

— imidozolinlor vo amidlor

— miixtalif quruluslu aminlor

—C17-Cps torkibli yag tursular

— piridinler vo onlarin téromalori

— miihitds sathi gorilmeni asag1 salan torkiblor.

Gorilindiiyli kimi totbiq edilon inhibitorlarin oksoriyyeti azotlu birlosmelor aminospirtler,
nitrobirlogsmoalar, imidozolinlar vo s. soklindo mdévcuddur [13,14, 15].

Masalanin qoyulusu: Texniki neft tursulari igtisadi cohatdon samarali, ucuz va ehtiyyati ¢ox
oldugundan sintez {igiin bu xammaldan istifado olunmusdur. Berolamin-20 (BA-20) trietilen
tetramin, tetractilen pentamin vo amino etiletanolaminin qarisigindan ibarotdir. Yiiksok
keyfiyyatli konservasiya mayelori almaq ti¢iin texniki neft tursusunun Berolammin-20 ilo
miixtolif mol nisbatlorindo  (1:1, 2:1, 3:1, 4:1, 5:1 vo 6:1) amidoaminlori sintez
olunmusdur.Texniki neft tursusunun 1:1, 2:1 vo 3:1 mol nisbatlorinds sintez olunmus
amidoaminlorinin mineral yaglarda holl olmast zoif oldugu {iglin, kompozisiyalarin
hazirlanmasinda 4:1, 5:1 vo 6:1 mol nisbatlorinds sintez olunmus amidoaminlardon istifados
edorok konservasiya mayelori hazirlanmisdir. Sintez olunmus amidoaminlorin, tobii neft
tursusunun metal duzlari ilo ( TNT-nin Co, Ni, Zn vo Mn) kompozisiyalart mineral yaglara (
T-46,T-1500) miixtalif qatiliglarda (5, 7 vo 10% miqdarinda) slava olunmaqla konservasiya
mayesi kimi polad 16vhalar tizorinds sinaqdan kegirilmisdir.

Hall iisullari: TNT vo BA-20 osasinda alinmis amidoaminlorin sintezi asagidaki kimi
apartlmisdir: qarigdirici, termometr, qizdirict vo ayirict qif ilo tochiz olunmus iigcbogazl
reaksiya kolbasina ovvolcodon hesablanmis miqdarda texniki neft tursusu tokiilorok
qarigdirilmaqgla 80-100°C-ya qodor qizdirilir. Sonra bu temperatur soraitindo sintez {igiin
nozords tutulmus  BA-20 kolbada yerlogon tursu {izoring todricon olavo olunur. Reaksiyanin
temperaturu 140°C-yo c¢atdirilaraq 3-3,5 saat miiddotindo intensiv qarigdirmaqla davam
etdirilir. Reaksiya basa ¢atdiqdan sonra qizdiric1 sondiiriiliir, qarigdirman1 davam etdirmoklo
reaksiya mohsulu 30 - 40°C-yo godor soyudulur vo reaksiya kolbasindan agzi kip baglanan
qaba kecirilir.

Hazirlanmis konservasiya mayelari an muasir korroziya aparati olan «Corrosionbox-1000E»
aparatinda siaq todqiqat islori aparilmisdir.

T-46 yag1 miihitinds sintez olunmus amidoaminlarin va tobii neft tursusunun miixtolif metal
duzlarmin konservasiya mayelari kimi «Corrosionbox-1000E» aparatinda sinaq naticalori.

Cadval 1

Azorbaycan Ali Texniki Moktoblorinin Xobaorlori 1 5
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T-46 yagr miihitindo sintez olunmus amidoaminlorin  vo miixtolif metal duzlarinin
konservasiya mayelari kimi «Corrosionbox-1000E» aparatinda sinaq naticolori.

KompozisiyalarinT-46 yag distillatinda mohlulu Korroziyadan miihafizo
miiddati, giinlo
No -
Komponentlarin .
Torkibi mohlulda migdar1,% KO:?:;;;SW A;;r;zzter
Inhibitor Mohlul
Amidoamin (TNT:Berolamin 6:1 mol 5
! nisbatinds ) + TNT-nin Co duzu 5 10 255 307
Amidoamin (TNT:Berolamin 5:1 mol 5 10
2 nisbatindo) +TNT-nin Co duzu 5 270 320
Amidoamin (TNT:Berolamin 4:1 mol 5 10
3 nisbatindo) + TNT-nin Co duzu 5 285 331
Amidoamin (TNT:Berolamin 6:1 mol 5 10
4 nisbotindo) + TNT-nin Ni duzu 5 162 195
Amidoamin (TNT:Berolamin 5:1 mol 5 10
> nisbotindoa) + TNT-nin Ni duzu 5 175 212
Amidoamin (TNT:Berolamin 4:1 mol 5 10
6 nisbatinda) + TNT-nin Ni duzu 5 187 221
Amidoamin (TNT:Berolamin 6:1 mol 5 10
! nisbatindo) + TNT-nin Mn duzu 5 145 182
Amidoamin (TNT:Berolamin 5:1 mol 5 10
8 nisbatindo) + TNT-nin Mn duzu 5 153 194
9 T-46 yag1 90% + amidoamin (TNT:Berolamin 5 10 158 191
4:1 mol nisbatinda) + TNT-nin Mn duzu 5
10 Amidoamin (TNT:Berolamin 6:1 mol 5 10 160 193
nisbatindo) + TNT-nin Zn duzu 5
Amidoamin (TNT:Berolamin 5:1 mol 5 10 192 230
11 nisbatindo) + TNT-nin Zn duzu 5
Amidoamin (TNT:Berolamin 4:1 mol 5 10
12 nisbatinda) + TNT-nin Zn duzu 5 225 212
13 T-46 yagi 90% + amidoamin (TNT:Berolamin 5 10 212 257
6:1 mol nisboatindo) + TNT-nin Ba duzu 5
Amidoamin (TNT:Berolamin 5:1 mol 5 10 240 290
14 nisbatinda) + TNT-nin Ba duzu 5
Amidoamin (TNT:Berolamin 4:1 mol 5 10 261 307
15 nisbatinda) + TNT-nin Ba duzu 5

Sintez olunmus homin asqarlarin kompozisiyasinin T-46 yagma olave olunmas: ilo
hazirlanmis konservasiya mayelorinin aparilan sinaqlarimin naticesi onu gosterir ki, bu yag
miihitindo do asqardan istifado olunmasi hor ik 1 miihitds metal 16vhalorin korroziyadan
miihafizo effektini xeyli artirir. Belo ki, cadval 4.1.8-don goriindiiyii kimi, bu asqarlarin 10%
miqdarinda T-46 yagma olavo olunmasi ilo hazirlanmis konservasiya mayelorinin sinaq
naticalori 285 vo 337 glin notico  gdstormisdir.

T-1500 yag1 miihitinds sintez olunmus amidoaminlorin va tobii neft tursusunun miixtslif
metal duzlarmin konservasiya mayelori kimi «Corrosionbox-1000E» aparatinda  sinaq
noticalori asagidaki kimidir.

T-1500 yag1 miihitindo hazirlanmig konservasiya mayelorinin sinaq naticalorindon goriindiiyii
kimi, hor iki miihitdo alinan naticalor yiiksokdir. Belo Ki, cadval 2-don goériindiiyii kimi,
TNT:BA-20 4:1 mol nisbatinds sintez olunmus amidoaminin, tobii neft tursusunun Co duzu
ilo kompozisiyasinin T-46 yag miihitindo 10%-li mohlulu kondensasiya vo atmosfer
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fazasinda metal 16vhalori 245 va 295 giin korroziyadan miihafizo etmisdir (Cadval 2, niimuna
3).

Cadval 2. T-1500 yagi miihitinds sintez olunmus amidoaminlorin vo miixtalif metal
duzlarinin konservasiya mayelori kimi «Corrosionbox -1000E» aparatinda sinaq naticalori.

Korroziyadan miihafizo
KompozisiyalarinT-1500 yag distillatinda mahlulu miiddati, giinlo
No
Komponentlarin .
Torkibi mohlulda migdar1,% Kon?ensaswa Atfmosfer
inhibitor | Mohlul azast azast

Amidoamin (TNT:Berolamin 6:1 mol 5

! nisbatindo ) + TNT-nin Co duzu 5 10 205 265
Amidoamin (TNT:Berolamin 5:1 mol 5 10

2 nisbotindo) +TNT-nin Co duzu 5 232 281
Amidoamin (TNT:Berolamin 4:1 mol 5 10

3 nisbatindo) + TNT-nin Co duzu 5 245 295
Amidoamin (TNT:Berolamin 6:1 mol 5 10

4 nisbotindo) + TNT-nin Ni duzu 5 162 205
Amidoamin (TNT:Berolamin 5:1 mol 5 10

> nisbotindo) + TNT-nin Ni duzu 5 175 217
Amidoamin (TNT:Berolamin 4:1 mol 5 10

6 nisbotindo) + TNT-nin Ni duzu 5 182 225
Amidoamin (TNT:Berolamin 6:1 mol 5 10

! nisbatindo) + TNT-nin Mn duzu 5 137 L
Amidoamin (TNT:Berolamin 5:1 mol 5 10

8 nisbatindo) + TNT-nin Mn duzu 5 145 188
Amidoamin (TNT:Berolamin 4:1 mol 5 10

9 nisbatindo) + TNT-nin Mn duzu 5 160 201

10 Amidoamin (TNT:Berolamin 6:1 mol 5 10 161 203

nisbatindoa) + TNT-nin Zn duzu 5

Amidoamin (TNT:Berolamin 5:1 mol 5 10 201 248

11 nisbatindoa) + TNT-nin Zn duzu 5
Amidoamin (TNT:Berolamin 4:1 mol 5 10

12 nisbatinds) + TNT-nin Zn duzu 5 196 231
Amidoamin (TNT:Berolamin 6:1 mol 5 10

13 nisbotindoa) + TNT-nin Ba duzu 5 190 245
Amidoamin (TNT:Berolamin 5:1 mol 5 10 207 262

14 nisbatinds) + TNT-nin Ba duzu 5
Amidoamin (TNT:Berolamin 4:1 mol 5 10 217 280

15 nisbatinds) + TNT-nin Ba duzu 5

Aparilan siaq naticalorindon miiayyan olunmusdur ki, hazirlanmis kompozisiyalar hor iki yag
mithitindo konservasiya mayesi kimi, metal 16vhalori korroziyadan yiiksok miihafizo
gabiliyystino malikdirlor.Bundan oslavea alinan noticalordon moalum olmusdur ki, tobii neft
tursusunun Co duzunun amidoamin ilo kompozisiyasi osasinda hazirlanmis konservasiya
mayelorinin metal 16vhoalori miihafizosi daha yiiksokdir.

Beloliklo sdylomok olar ki, bu kompozisiyalar osasinda konservasiya mayelarinin
hazirlanmasi1 daha magsads uygun hesab edilir.

Natica: 1.T-46 yagi, texniki neft tursularinin , berolamin-20 ilo miixtalif mol nisbatlorinds (
4:1, 5:1 va 6:1) sintez olunmus amidoaminlari vo tobii neft tursularinin  miixtalif metal
duzlart ilo kompozisiyalart  osasinda konservasiya mayelori hazirlanmis vo miioyyon

Azorbaycan Ali Texniki Moktoblorinin Xobaorlori 1 7
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edilmisdir ki, T-46 yagi 90%, sintez olunmus amidoamin (4:1 mol nisbatinds), TNT-nin Co
duzu ilo kompozisiyast 10% miqdarinda gotiiriildiiyii halda “Corrosionbox” aparatinda
kondensasiya vo atmosfer vo ya otraf miihit fazasinda  korroziyadan miihafizo miiddati
ardicil olaraq, 285 vo 337 giin olmuisdur.

2.T-1500 yagi va homin inhibitor asasinda hazirlanmis konservasiya mayesinds iso eyni faiz
nisboatlori  gotiiriilmaklo “Corrosionbox” aparatinda  kondensasiya vo atmosfer faza
miihitinds 245 vo 295 giin natico géstormisdir.

IODOBIYYAT

1.

10.

11.

Cesepubiii A.J., [lepnoBckas O.H., Mapees I'.B. CoBpeMeHHOE COCTOsIHUE U 3allUTa
OT KOPPO3UH CEITHCKOXO3IWCTBEHHOW TEXHUKH B arpapHONPOMBIIUICHHOM KOMILIEKCE
Poccun // 3amura meraimios, 1996, 1.32, Ne 4, ¢. 401-404
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STUDY OF THE COMPOSITION OF SYNTHESIZED AMIDOAMINES
AND METAL SALTS OF NATURAL PETROLEUM ACIDS AS
CONSERVATIVE LIQUIDS WITH MINERAL OILS

Elgun Hasanov

Institute of Petrochemical Process after Y.H.Mammadaliyev of ANAS, PhD in technical Sciences

Email: elgun.hasanzade02@gmail.com

ABSTRACT

Conservative fluids was prepared using amidoamines (which was synthesized using technical
oil acids with berolamine-20 (BA-20) at different mol ratios (4: 1, 5: 1, and 6: 1)) and the
composition of various metal salts of natural oil acids by adding into T-46 and T-1500
mineral oils with different percentage ratios. Metal sheets, were inserted into conservative
liquids were tested on the Corrosionbox device of corrosion protection effects on the
condensation and atmosphere phase.The 10% of composition of amidoamine (which was
synthesized at a ratio of 4: 1 mol based on BA-20) with natural oil acid of salt of Co has a
higher yield as a conservative liquid in T-46 and T-1500 oils.

Keywords: technical oil acids, natural oil acids, berolamin-20, conservation liquid, mineral
oils, corrosion
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T'JIOHACC/GPS NAVIQASIYA SISTEMLORINDO SIQNALLARIN
TROPOSFER GECIiKMOSININ HESABLANMASININ BOZi
MOSOLOLORI

Ramiz Eminov

Azorbaycan Dovlot Neft vo Sonaye Universiteti, “Faydali qazint1 yataqlarinin geologiyasi vo islonmosi”

kafedrasi, dosent, E-mail: eminovramiz@mail.ru

PE3IOME

GPS signallarinin riitubat gecikma qiymatilo troposferdoki ¢okon sularin  iimumi miqdari
arasindaki qarsilighi slagonin miioyyan edilmasi masalasi vacib vo aktual hesab olunur.
Troposfer gecikmasinin nazors alimmasi vo aradan gotiiriilmasi masalasi holo ki hall
olunmamis qalmigsdir. TJIOHACC/GPS navigasiya sistemlarindo signallarin troposfer
gecikmosinin hesablanmasimnin bazi masalalori hall olunmusdur. ©dabiyyatlarin tohlili
noticasinds miisyyon olunmusdur ki, atmosfer aerozolunun GPS signallarin gecikmasine
etdiyi tosir tolob olunan soviyyads giymatlondirilmomisdir. Atmosfer aerozolunun GPS
signallarin gecikmasine etdiyi tesirinin olglilmasi liglin diistur alinmigdir. GPS signallarin
gecikmosina atmosfer aerozolunun etdiyi tosirinin eksperimental toyini ii¢iin metodika
islonilmisdir.

Acar sozlar: GPS signallar, troposfer gecikma, atmosfer aerozolu, riituboat gecikmasi, su
buxari, fotometrik 6lgmalor.

Giris: Molumdur ki, moévcud TI'JIOHACC/GPS naviqasiya sistemlori obyektlorin
koordinatlarin1 6z qobuledicilori vasitosilo 3 miixtolif peykloro godor 6lcililmiis mosafolora
gora trianqulyasiya metodu ilo toyin etmoys imkan verir. Obyektlorin koordinatlar asagidaki
2 metodlart todbiq etmokls toyin oluna bilor: avtonom va differensial [1] .
Obyektlorin koordinatlar1 asagidaki 2 metodlar1 tadbiq etmakls toyin oluna bilor: avtonom vo
differensial. Avtonom metod bir gobuledicinin, differensial metod isa iki gobuledicinin eyni
zamanda istifadosini nozordo tutur. Obyektlorin toyin edilmasi sohvi biitovliikde asagidaki
xotalar torkibindon ibaratdir:

1. Peyk vo gobuledici saatlarinin sinxronizasiyasi xatasindan;

2. Peykin 6tiiran traktinin gecikmosindon;

3. Tlonosfer gecikmosindan;

4. Troposfer gecikmasindoan;

5. Qabuledicinin gabuledon traktinin gecikmasindan.

Mosalanin qoyulusu: Is [2]-do gdstorilon kimi, son illorde avtonom metodun todbigi ilo bagh
bir ¢cox problemlor ugurla hall olunmusdur, ancaq troposfer gecikmosinin nazors alinmasi vo
aradan gotiiriilmosi masalosi halo ki hoall olunmamis qalmisdir. Troposfer gecikmasinin
qiymatlondirilmasindo adoton neytral atmosfer anlayisindan daha ¢ox istifado olunur. Yer
sothindon 100 km yuxariya qader ucalan sferik oOrtiiyii neytral atmosfer adlandirirlar. Signal
neytral atmosferdon kegon zaman omolo golon gecikmoni troposfer gecikmaosi adlandirirlar.
Neytral atmosfer troposferin quru va riitubat torkiblorindon ibaratdir. Buna uygun olaraq
signalin troposfer gecikmosi do quru gecikmo va riitubot gecikmo adlanan iki torkiba boliiniir.
Riitubat gecikmaosinin toyini daha boylik problemli masaladir ¢iin ki, su buxart qeyri
muintozom
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paylanaraq 6z doyiskonliyi ilo forglonir.
Troposfer gecikmasinin hesablanmasinda biri birindon asas hallar ilo vo qurulma nazariyyasi
ilo farqlonan modellordan istifads olunur: Hopfild modeli, Saastamoinen modeli, Blek modeli,
Nyu Brusvik Universitetinin modeli, GCAT modeli, MOPS modeli, Neyl modeli. Bu
modellor haqqinda qisa molumatlar is [3]-do verilib.
GPS signallarinin riitubat gecikmo qiymotinin vo troposferdoki ¢okon sularin  {imumi
miqdarinin arasindaki qarsiliqli olago mosoalosi asagidaki sobablordon vacib vo aktual hesab
olunur:

1. GPS signallar gecikmosinin giymatlondirms daqiqliyi osasen riitubat

gecikmasinin

giymatlondirmo dogiqgliyindon asilidir.

2.Riitubat gecikmosinin dogiq giymatlondirilmasinin  yoxlanilmasin1i hom  riitubot

gecikmasilo

troposferdoki ¢okon sularin iimumi miqdarinin arasindaki qarsiliqlt slageni miioyyan etmokls,
hom do atmosferdoki su buxarlarinin imumi miqdarinin fotometrik dlgmalori yolu ilo etmok
olar.

3.Qeyd etdiyimiz qarsiliglt alagenin miiayan edilmasi hom model todqigatlarini, hom do
atmosferdo com su buxarlarinin toyini mogsadilo GPS wvasitosilo kalibrovka o6lgmalorini
aparmaga imkan verir.
Is [4]-do gdstorildiyi kimi (1,,) riitubat gecikmasi ilo ¢okan sularin
imumi faktiki (PW(D) miqdarn arasinda asagidaki qarsiligli slago var

I
= w = -8 . ! ) l
Q W 10°%- pR, [(ky /T, )+ k3] (1)

Burada p- mayeli suyun sixhigidir; R

.- SU buxarlarmin spesifik gaz sabitidir; K,,K;-

atmosfer refraksiyasinin sabitloridir; T _ - bu ciir toyin olunur

dz
T, _Ipdz )
J.& dz
T
burada p, - su buxarlarinin sixligidir; T - horaratdir; Z- saquli koordinatdr.
Is [5]-do gésterilir ki, T

m ilo soth lizorindoki T, horarati arasinda asagidaki xatti qarsiligh
olaqo var

T,=70,2+0,72T, . 3)
Qeyd edok ki, (3)-cii ifado ABS-in biitiin orazisi boyu hararat profilinin 9000-don ¢ox
radiozond dl¢gmalarinin tahlili noticesinde empirik yolla alinmigdir.
Yuxarida geyd etdiklorimizi nazare alsaq, GPS/I'TTOHACC naviqasiya sistemlorinda riitubat
gecikmosi qiymotinin  Olgiilmasi  vo modellosdirilmasi  sahasindo asagidaki  osas
catismamazliqlar1 gostormok olar [6].

1. GPS signallarin riitubat gecikmasins hidrometeorlarin vo atmosfer aerozolunun
tosirlorinin giymoatlondirilmasi nozoriyyosindo va tocriibasinds elo bir sohv fikir iroli siiriiliir
ki, gliya signallarin gecikmosini yalniz (10 mkm vo ondan iri diametrlora ekvivalent olan)
vulkanik tipli iridispersli acrozol fraksiyalar1 térads bilor.

2.Riitubot gecikmosini giymatlondirands ¢6kon sularin imumi miqdarinin va su
buxarlarinin com miqdarinin rolunu o qodor yiiksoldirlor ki, atmosfer aerozolunun nomlonmosi
kimi fiziki hal tamamils nazars alinmir. Ancaq atmosferin aerozolla yiliklonmasi vo troposferin
aerozolla ¢irklonmosinin molum doyiskonlik dorocosi ona gotirib ¢ixarir ki, atmosferdoki su
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buxarlarinin iimumi miqdarinin real dinamikasi noinki oradaki riitubstli axinlarin harokotindon
va hatta atmosferin yetison riitubotsiz aerozolunun yiiklonmasi deracesindon asilidir.

Hoall iisullari: Atmosfer aerozolunun nomlonmasi effektinin riitubot gecikmosino olan
tosirinin nazors alinmasinin miimkiinliiyiinii tohlil edok.
Molumdur ki, atmosfer aerozolun nomlonmasi naticasinds onun optik qalinligr asagidaki
ganuna gors doyisir

7, =1,,+k-PW, @)
burada 7,,- quru nomlonmomis aerozolun optik qalinhigidir; PW - ¢dken suyun timum
miqdaridir; K - miitonasiblik omsalidir

AT
k=—""2. 5
APW ©
Mbolumdur Ki,
APW =PW, —PW,, (6)

burada PWO - atmosferds aerozolun artmasindan avval mévcud olan ¢dkmiis suyun baslangic

miqdaridir; PW,, - ¢6kmiis suyun faktiki imumi miqdaridir.
(5)-ci va (6)-c1 ifadalari nozars alsaq bunu alariq
A
PW,, =PW, - =2

.
" ()

(1)-ci va (7)-ci ifadalari nozars alsaq bunu alariq

I, =(PWO —Akraj-lO_S-pRv K'T‘—?J}Lk;] (8)

Belaliklo aldigimiz (8)-ci ifadays goro |W1"1mumi ritubat gecikmosi noinki ¢ékon suyun

baslangic com qiymatinin vo hatta atmosfer aerozolunun optik galinliginin olan artiminin da
funksiyas1 hesab olunur [6].

Qeyd edok ki, adabiyyatlarda aerozollarin noamlonmasinin GPS signallarinin gecikmasine
etdiyi tosiri kifayyat godor obyektiv qiymatlondirilmir. Misal ii¢ilin is [7]-do tosdiq edilir ki,
nomlonmis aerozollarin konsentrasiyast 0,1 q/m3-dan az oldugda vo bir nego yiiz metr yer
sothindon yuxariya qodor galinligda olan nomlonmis aerozolla toradilon gecikmo 0,1 mm
qiymatini agmir.

Ancaq realligda bu mosolonin vaziyyetini obyektiv oks etdiron basqa qiymatlondirmo
verilmolidir. Belo ki, is [8]-do geyd olunur, ki nisbi riitubot 99,5% oldugda aerozol
hissaciklarinin ekvivalent diametri 4 dofo bdyiiyiir. Bu o demakdir ki, aerozol hissaciklorinin
hacmi 16 dofo artir.

Yuxaridakilarint nozoro alib demok olar ki, aerozol hissociklor riitubsti 6ziina ¢okdiyi
sobabindon boyiiyiirlor. Ogor birinci yaxinlasmada riitubstin vo aerozolun xiisusi ¢okilorini
eyni gotiirsok, onda demok olar ki, aerozolun sixlig1 1,6 q/m® giymatino qodor artacaq. Bu
halda aerozol sixliginin artmasi su buxari sixliginin azaldilmasi hesabina bas verir.

Is [7]-yo goro su buxarmin sixlig1 25 q/m® olduqda, siqnal gecikmosi 140 mm/km olacaq. Bu
halda su buxar1 sixhigmi 23,4 q/m® giymotino godor azaldsaq, onda birinci yaxmlasmada
signalin gecikmosi 131 mm/km qiymatina qader azalacagq.

Beloliklo nomlonmo zamani aerozolun tosiri signalin alavo gecikmasinin yaradilmasi ilo bagh
deyil. Burada su buxarlarinin tosiri altinda mévcud olan gecikmonin azaldilmasi bas verir.
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Yuxarida geyd etdiklorimizi nazors alsaq, onda demok olar ki, aldigimiz (8)-ci diistur signal
gecikmosinin asagidaki eksperimental toyin metodikasini toklif etmoys imkan verir.

1. Sohar tezdon, atmosferin aerozol girklonmasi minimal olduqda, signal gecikmasinin |
giymatinin 6l¢iilmasi edilir.

2. (8)-cidiisturda Az, =~ 0 gobul edib, Sl¢lilmiis |  qgiymotlorine géro PWw,_ giymati toyin
olunur.

3. Giindiiz vaxtlarinda signal gecikmasini tayin etmak tigiin, acrozol yiikklonmasi xeyli
oldugda

aerozolun optik qalinliginin fotometrik 6lgmaolori edilir vo bu halda onlarin naticolori toqribon
At, parametri ilo tomsil olunur.

4. 2-ci bonddo toyin olunmus Pw, Vo 6l¢iilmiis A7, giymotlorindon istifads edarak, (8)-ci

distur

asasinda signal gecikmasinin | , giymati hesablanir.

Natica: Aparilmis todqiqatlar asasinda asagidaki naticalor alinmisdir:

1.

2.

3.

Odabiyyatlarin tahlili naticasinds miiayyan olunmusdur ki, atmosfer aerozolunun GPS
signallarin gecikmasinag etdiyi tasir talob olunan saviyyada giymatlondirilmomisdir.
Atmosfer aerozolunun GPS signallarin gecikmasing etdiyi tosirinin 6lgiilmasi ti¢lin
diistur alinmisdir.

GPS signallarin gecikmosino atmosfer aerozolunun etdiyi tosirinin eksperimental
toyini ligiin metodika islanilib.
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SOME ISSUES OF CALCULATING THE TROPOSPHERIC DELAY OF
GLONASS / GPS NAVIGATION SIGNALS
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ABSTRACT

Issues about the relationship between the value of the wet delay of GPS signals and the total
amount of precipitated water in the troposphere are quite important and urgent problems.
Consideration and elimination of tropospheric delay remains practically an unsolved problem.
Some issues of calculating the tropospheric delay of signals in the GLONASS / GPS
navigation systems have been resolved. The analysis of the references has shown that the
effect of atmospheric aerosol on the delay of GPS signals has not been properly assessed. A
formula for calculating the effect of atmospheric aerosol on the delay of GPS signals has been
obtained. A technique has been developed for the experimental determination of the aerosol
effect on the delay of GPS signals.

Keywords: GPS signals, tropospheric delay, atmospheric aerosol, wet retention, water vapor,
photometric measurements.
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XULASO

Dialkildihidroksidibenzilaminin  dietanolamin, formaldehid vo borat tursusu ilo
kondenslogsmosi mohsulunun kalsium hidroksidlo neytrallagmasindan bor-azot saxlayan
coxfunksiyali alkilfenolyat asqar1 AKi-233B modifikasiyas1 sintez edilmisdir.

AKIi-233B  asqar1 torkibindo olan bor atomunun tosirini aydinlagdirmaq iciin
dialkildihidroksidibenzilaminin formaldehid vo dietanolaminlo kondenslosmo mohsulunun
kalsium duzundan ibarat olan AKI-233 asqar1 da sintez edilmis vo smaqdan kegirilmisdir.
Sintez edilmis asqarlarin qurulusu IQ-spektroskopiya ilo tosdiq edilmisdir.

Individual halda aparilmis smaglarin naticolori gdstordi ki, alinmis AKI-233B asqar1 sonaye
analoglar1 ilo miiqayisade yiiksok soviyyads korroziya, oksidlogsma, yeyilmaya qarst davamliq
xassalorino malikdir.

AKI-233B asqarmin totbigi ilo M-8B tipli siirtkii yag1 kompozisiyasi islonmisdir ki, bu yag
fiziki-kimyovi vo funksional xassolorino goro miiasir standart norma toloblorino tam cavab
VErir.

Acar sozlar: azot saxlayan alkilfenol, dietanolamin, borat tursusu, kalsium hidroksid, motor
yagi, korroziya, oksidlosma va yeyilmaya qars1 asqar

Giris: Bor torkibli agqarlarda olan bor atomu metal sothino adsorbsiya edorok onun sothini
passivlosdirir onu oksidlosmo katalizatoru olmaqdan uzaqlasdirilir. Bu sabobdon do onlar
antioksidantlar vo korroziya inhibitorlar1 kimi istifado olunurlar [1, 2]. Temperaturun artmasi
ilo bagli olaraq asqarlarin par¢alanmasindan yaranan B2Os, BN, FesB, kimi goruyucu
tobagolorin metal tizorinde omals golmasi, hom ds triboloji xassalarin (antifriksiya-siirtiinma,
siyrilma, va yeyilmo) yaxsilasmasini tomin edir [3, 4].

Oksor hallarda bor atomunun azot saxlayan iizvi birlogsmolor torkibinds istifadssi daha olverisli
olur ki, bu asason N—B kordinasion slagssinin digar bu nov slagalordon méhkomliyina gora
forqlonmosi vo onun hom do kovalent slagolords olmasi ilo baglidir [5]. Bu slamatlor bor
torkibli birlogsmalorin oksidlogsmoyo, korroziyaya, yeyilmoys gqarsi xassolorindon basqa,
yuyucu -dispersedici xassalorini do yaxsilasdirir [6-8].

Azot atomu bor saxlayan birlogsmolorin suya davamligini da yiiksoldir. Efirloro goldikdo iso
alkanol aminlorden yaranan tsiklik efirlor sulu miihitlords bels alina bilirlor; azot atomundaki
hidrogenin alkil radikallar1 ilo avoz olunmasi iso bu efirlorin hidrolitik stabilliyini daha da
yuksaldir.

Bor atomunun asqar molekullarina daxil edilmosi aqressiv tursular, sulfatlar vermoklo kiil
odadini artiran kiikiird atomunun da miqdarca azaldilmasina imkan verir. Hom kordinasiyon,
hom do kovalent olagolorin oldugu tsiklik efirlordo suya davamliglarin yiiksolmosi bu
birlogsmalarin totbiq dairosini daha da genislondirir [3, 9-11].
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Moasalonin qoyulusu: Gostorilon mosalolorin alkilfenol birlosmalori torkibindo Syronilmosi
hazirki dovre gader odabiyyatdan ¢ox az malumdur vo bir ne¢a belo variantdan bor saxlayan
asqarlarin sintezi, todqiqi, miiasir tolobloro cavab veron daha effektli modifikasiyalarin
alinmasi, sort soraitlords isloyon motor yaglarinin yaradilmasi isine aid olub aktualdir.

Holl iisullari: Bunlari nozoro alaraq, torofimizdon dodesilfenoldan alinan dialkildihidroksi-
dibenzilamin toromosi osasinda azot vo bor-azot saxlayan alkilfenolyat asqarlari sintez
edilmisdir. AKi-233 vo AKIi-233B asqarlari-dodesilfenolun ammonyak vo formaldehidlo
kondenslosmosindon alinan dialkildihidroksidibenzilaminin ikinci moerholads formaldehid va
dietanolaminlo kondenslogsmo vo ardicil olaraq borat tursusu ilo reaksiyasindan sintez edilon
mohsullarin uygun olaraq kalsium hidroksidls neytrallasmasindan alinan fenolyatlardir.
Sintezlor asagidaki marhalslords vo verilon nisbatlor {izro yerino yetirilmisdir:

—dodesilfenolun ammonyak vo formaldehidlo kondenslosma mohsulu uygun olaraq 100:28-
30:30-32 nisbatindon 95-98°C-do alinmisdir;

—almmis ilkin kondenslosmo mohsulu avvalco 10,9-11,2% dietanolamin vo 18,0-20.0%
formaldehidin 33%-li sulu mohlulu, sonra isa 6,33% borat tursusu ilo kondenslogdirilmisdir.
Gostarilon faizlar istifade olunan alkilfenolun miqdarma goradir.

—hom borsuz, hom do bor daxil edilmis kondenslosmo mohsullarindan 60g-a 11.5qg; (19.0-
20.0%) gotiirtilmiis kalsium hidroksidlo neytrallasdirmaqla, analoglarindan funksional
(oksidlosmo vo yuyuculuq) xasselorine géra AKI-233, korroziya vo yeyilmo xassosino goro
xeyli {istiin olan AKi-233B asqarlar1 alinmisdir.

Asqarlarin formullarin1 agagidaki kimi gostormok olar:
AKI-233asqari—dialkildihidroksidibenzilaminin formaldehid vo dietanol-

aminlo kondenslogsmo mohsulunun kalsium duzu;

o Ca

CH,NHCH; H,N (CH,CH,OH),

R

AKI-233B agqari— dialkildihidroksidibenzilaminin formaldehid, dietanolamin va borat tursusu
ilo ardicil kondenslosmo mohsulunun kalsium duzu;

0 Ca CH,CH,0
\ /
CH,NHCH; CH;-N —=B—OH
CH,CH,0 R=C12H2s
R R

Dodesilfenolun, kondenslosma vo neytrallasma mohsullarinin iQ-spektrlorindon ardicil olaraq
fenol OH-na moxsus genislonmis va intensiv zolagm 3342,83-3334,40sm™, 2-ci sokildon spirt
—C—0O— qrupuna aid zolaq 1078,99sm™-do; sado efir —C—O— qrupu borlu kondenslosmo
mohsulunda 1133,91sm™, neytrallasma mohsulunda iso 1131,11sm™ dala uzunluglarinda
zolaglar soklindo, NH qrupuna aid zolaq iso kondenslogsmo mohsulunda fenol OH-1 ilo {ist-iisto
diisdiiyiindon gériinmodiyi halda fenolyatda OH tosirindon azad olaraq 3169,42sm™ dalga
uzunlugunda miisahidos edilir (sok.1-3).
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1 sayli cadvoldo asqarlarin individual halda motor yaginin funksional xasso gdstoricilorine
tosirinin naticalori verilmisdir. AKI-233B asqarinin borsuz analoqundan xeyli iistiinliiyii,
sonaye analoglarindan daha yiiksok keyfiyyotli olmas1 miisahido edilir. Mas: korroziyaliqda
azot saxlayan analoqdan 4 dofo, kiikiird, karboksilat saxlayan sonaye analoglarindan 43-50
dofo, oksidlogsmo stabilliyindo azot saxlayandan 3-4 dofs, sonaye analoglarindan 11-34 dofo
yiiksok, yeyilmoya qarsi xassalorindo azot saxlayandan 0.55mm-o garst 0.35mm, yuyuculuq
xassolorindos iso I[I3B 0-0.5ball olmagla xeyli iistiin gostoriciyo malik olmas1 miisahido edilir.
Asqarsiz yagda yeyilmo diametri 0.9mm, yuyuculuq xassasi 5 ball haddindadir.

Cadval 1. Azot va bor-azot saxlayan alkilfenolyat agqarlarinin fiziki-kimyavi vo funksional
xassolori

Asqarlarin fiziki-kimyovi xassalori M-8 yag1 + 5% agqarla
Torkibi, % | Qurgusun Oksidlogsma | Yeyilm | Yuyucu-
Asqarl Qalovi Kinemati | Sulfat 16vhacik- stabilliyi 9 lug xas-
§qi1r ar adadi, k ozlilik | kald, N | ca | lerinkor- (UIIO iizra | xassasi, | sasi
mgKO 100°C- % roziyaligi, 30saat) (yeyimo | (II3B
H/q do, q/m? ¢okiintii, diametri | {izro)
mm?/s % ymm ball
AKI-233 120,8 72,9 11,2 08 | 24 2,8 0,35 0,55 0,5
(N)
*AKI- 127,39 79,1 119 (0,75 | 2,6 0,7 0,1 0,35 0-0,5
233B
(N)
MUATU 42 - 10,3 - - 30,6 3,48 - 1,0-1,5
M- %
339(sona
ye)
ACK(son 56,4 - 75 - |- 35,1 1,1 0,60 0,5-1,0
a_
ye
analoqu)
M-8 yagi - 75 - - |- 178 29 0,95 5,0-5,5
asqarsiz

HNIIO- ¢okiintii omalo golmanin induksiyon dovrii iizra

I13B- yuyuculuq xassasini dyronon iisulun adi (ITaros, 3yes, Bunmep)

* Bor atomu asqarda  0,48%-haddindodir

** Barium  4,7%

LMUATHM-339 (barium-sulfid alkilfenolyat) [12].

ACK (kalsium alkilsalisilat) [13].

AKI-233B asqarinin korroziya, oksidlosmo, yeyilmoyo garst vo yuyuculuq xassalorindoki
effekliyi onu azot saxlayan alkilfenolyat asqar1 modifikasiyalarindan forqlondirir ki, bu da bor
atomunun daha ¢ox azot atomu ohatosindo olmasi, kordinasyon vo efir kovalent slagosindon
daha moéhkom rabits amalo gatirmasi ilo izah edils bilar.

AKI-233B asqarmin totbiqi ilo M-8B motor yag: hazirlanaraq Asqarlar Kimyasi Institutunun
Motor Sinaq laboratoriyasinda smmaqdan kegirilmisdir. Sinaq naticosindo alinmis funksional
xasso (istismar keyfiyyatlori) gostoricilorindon malum olur ki, bu yag kompozisiyast TOCT
toloblorine [14] cavab verir vo Shell firma [15] yagindan da geri qalmir (Cadval 2).
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Cadval 2. M-8B motor yaginin fiziki-kimyavi vo funksional xassalori

M-8B yagina | M-8B tacriibi | M-8B tipli Sinaq tisulu
olan yagi Shell firma
Gostaricilarin adlar I'oCcT AKi-233B yagt
10541-78 asqariilo | Rimula rocT | ASIM
(norma) C20W-20

Kinematik &zliiliik, 100°C, 0°C, 7,5-8,5 8,2 8,8 33 D 445
mm?/s
Ozliiliik indeksi, az olmamali 93 98 102 25371 D 2270
Qolovi adadi. mgKOH/q, az 4,2 57 5,0 11362 D 2896
olmamali
Sulfat kiilii,%, cox olmamali 0,95 0,68 0,65 12417 D 874
Aligma tempetaturu,’C, yiiksok 207 224 236 4333 D 92
olmamali
Donma temperaturu, °C, ¢ox Monfi 25 Monfi 21 Monfi 21 20287 D 97
olmamali
Mexaniki garisiglarin kiitlo pay, 0,015 0,015 - 6370 D 2273
%, ¢ox olmamali
Suyun kiitla pay1,%, az olmamal: izi Izi Izi - -
Cokiinti amalo golmanin 30 30 30
induksiya dovrii iizrs stabillik doziir doziir 11063 -
(MUITO 30 saat), ¢okiinti, 0.5%. (0.5) (0.06) -
¢ox olmamali
Korroziyaliq (qurgusun 10 Yoxdur Yoxdur 20502 | D 665 var
16vhacik- lorda), g/m?, gox (0.,8)% 2. met.A
olmamal
Yuyuculuq xassasi, (IT13B iizro), 0,5 0,5 0,5 5726 D 892
ball, ¢ox olmamali

Yeyilmo xassasi TOCT 9490 vo ASTM D 2266 ils toyin edilir. Cadvalds verilmis TOCT vo
ASTM nomrolori odabiyyatda [16] verilon usullara uygundur. Notico olaraq qeyd etmok olar
ki, dialkildihidroksidibenzilamin tdromasi osasinda AKI-233 vo AKIi-233B asqarlar1 sintez
edilmis, qurulus vo torkiblori aydinlasdirilmis, individual halda fiziki-kimyovi va funksional
xassalori Oyronilmis, onlarin ¢oxfunksiyali, effektli—korroziya, oksidlosma, yeyilmays qarsi
va yuyuculuq xassalorinin olmasi1 miiqayisali olaraq miioyyan edilmisdir.

Notica: Sintez edilmis AKi-233B asqarmin istifadasi ilo motor yag1 (benzin vo bozi dizel
miiharriklori iiclin) miiasir tolobloro cavab veron M-8B yagi hazirlanaraq sinaqdan
kegirilmisdir vo onun miisbat naticaloring asason qeyd etmak olar ki, AKI-233B asqar1 sonaye
va noqliyyat texnikasinda totbiq edilon motor yaglariin torkibinds istifads edils biler.
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ABSTRACT

Through condensation of dialkyldihydroxydibenzilamine with formaldehyde, diethanolamine
and boric acid with following condensation product neutralization with calcium hydroxide the
nitrogen- and boron containing multifunctional alkylphenolate additive AKI-233B to motor
oils has been obtained.

In order to identify the role of the boron atom in the composition of additive AKI-233B
molecule, the AKI-233 additive has been also synthesized and tested, representing the calcium
salt of the dialkyldihydroxydibenzilamine condensation product with formaldehyde and
diethanolamine.

The structure of the synthesized additives was confirmed by the method of IR-spectroscopy.
The results of carried studies show that obtained AKI-223B additive have higher
antioxidative, anticorrosive and antiwear properties than commodity analogues.

Using AKI-223B additive M-8B lubricating oil has been developed that according to its
properties, complies with given standards.

Keywords: nitrogen containing alkylphenol, diethanolamine, boric acid, calcium hydroxide,
motor oil, anticorrosive, antioxidative, antiwear additive.
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TULLANTILARIN ZORORSIZLOSDIRILMOSI VO IDARD OLUNMASI
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XULASO

Abseron yarimadasi orazisindo aparilan neft-qaz omoliyyatlarinda formalasan qazma
tullantilarinin zararsizlosdirilmasi moagsadilo Azarbaycanin ekoloji ganunvericiliyina, miivafiq
ekoloji standartlarin taloblorino asason bir ¢ox layholor hoyata kegirilmigdir. Bu layhalarin
miqyasinin artirilmasi {tiglin karbihidrogen torkibli tullantilarin daginmasi, yerlagdirilmasi vo
utilizasiyast miiasir dovriin ekoloji toloblori uzlasaraq otraf miihitin yaxsilagdirilmasi
istigamatinds addimlar atilir.

SOCAR 1 neft qaz ¢ixarma miiosissalorinds aparilan qazma islori zamani omolo goalon
tullantilarin morkazlosdirilmis qaydada Tullantilarin idars Edilmasi Markazino dasmaraq emal
Vo zororlosdirilmasi aparilir. Qruda neft-qaz hasilati aparilan orazilordo ekoloji voziyyati
giymatlondirmak mogsadilo  aparilan monitoring todqiqatlart  zamani  niimunslorin,
standartlarinin toloblorina uygun sokilds gotiiriilmasi, niimunalorin siyahi iizra yoxlanmasi vo
laboratoriyaya tohvil verilmasinin tomin edilmasindan ibarat olmusdur.

Tullanti Markazindo otraf miihitin miihafizosi, ekoloji tohliikasizliyin tomin edilmasi, 0
ciimlodon ekoloji gostaricilorin  doyismo dinamikasinin izlonmosi, orazinin ekoloji vo
biomiixtalifliy vaziyyatinin nozarstdo saxlanmasi isin aktualligini toskil etmisdir. Qazma
tullantilar1 daimi amola goldiyindon miiasissalor tizro qazma dorinliyi vo qazma tullantilarin
hocmi tizro hesabatlar tortib olunur, miiqayisalor aparilaraq dinamika tizra giymatlondirilmolor
aparilmigdir. Ekoloji tadgigalara asason tasirlorin kompleks giymotlondirilmosi ti¢iin miixtalif
parametrlor iizra ekoloji 6l¢ma islori hoyata kegirilir, tadqiqat islori segilmis stansiyalar {izro
yerina yetirilmisdir. Bu parametrlor, radiasiya, atmosfer havasinin torkibi, toz, sss-kily, su vo
grunt niminalarinin analizlori olmusdur. Aparilmig analiz naticalorine va ekoloji 6lgmalara
osasan biitiin parametrlar tizra naticalor norma daxilids olmusdur.

Acar sozlar: gazma tullantisi, ekoloji tosir, dlgmolor , laboratoriya analizlori, utilizasiya,
emal, SOCAR, neft-gaz

ABSTRACT

In order to dispose of drilling waste generated by oil and gas operations in the Absheron
Peninsula, many projects have been realized in accordance with the environmental legislation
of the Republic of Azerbaijan and the requirements of the relevant environmental standards.
To enhance the scale of these projects, actions are being undertaken to improve the
environment through the transportation, storage, and landfilling of hydrocarbon-containing
waste in compliance with modern environmental requirements.

Wastes, generated as a result of drilling operations at SOCAR's oil and gas fields are
transported to the Waste Management Center in a centralized manner for recycling and
disposal. In the course of monitoring investigations conducted to evaluate the environmental

e e

l 22 ] Proceedings of Azerbaijan High Technical Educational Institutions

T———————




© THE BALTIC SCIENTIFIC JOURNALS

PAHTEI

REFERRED & REVIEWED JOURNAL

E-ISSN: 2674-5224

CILD 06 BURAXILIS 02 2021

situation at onshore oil and gas fields, samples were taken in accordance with standards
requirements, samples were verified in compliance with the list and provided to the
laboratory.

The actuality of work was protecting the environment, ensuring environmental safety, as well
as monitoring the dynamics of changes in environmental parameters, to control the ecological
situation and biodiversity of the area in the Waste Center. Since drilling waste is continuously
generated, the enterprises prepare reports on the depth and volume of drilling waste, provide a
dynamic assessment by comparison. Environmental measurements on various parameters are
carried out for a comprehensive assessment of impacts based on environmental surveys, all
researches were carried out at selected stations.These parameters included analysis of
radiation, the composition of atmospheric air, dust, noise, water and ground samples.
According to the results of the analysis and environmental measurements, the results for all
parameters were within norms.

Keywords: drilling waste, environmental impact, measurements, laboratory analysis,
disposal, processing, SOCAR, oil and gas

Giris: Abseron yarimadasi orazisinds aparilan neft-qaz omoliyyatlarinda formalasan qazma
tullantilarinin zorarsizlosdirilmosi moagsadilo Azarbaycanin ekoloji qanunvericiliyino, miivafiq
ekoloji standartlarin talablorine asason bir ¢ox layholor hayata kegirilmisdir. Bu layhalorin
miqyasinin artirilmasi tigin karbihidrogen torkibli tullantilarin daginmasi, yerlogdirilmasi vo
utilizasiyasi ~ miiasir  dovriin = ekoloji  toloblori  uzlasaraq  otraf  miihitin
yaxsilanaticalorinistigamatinds addimlar atilir. Qazma tullantilarin kimyavi torkibi miirokkab
tizvi birlogmalordan ibarst oldugundan ekoloji miihitin ¢irklonmasino bilavasito tosir edir,
naticado su, hava va torpaq qatinin tobii miihiti miixtalif doracada ¢irklonmaya sabab olur. Son
10 ildo SOCAR torofindon qazma tullantilarin sistemli idars olunmai istigamatinds inkisaf
etmis Olkolorin tocriibasindon yararlanarag vo SOCAR 1n ekoloji siyasati homginin ekoloji
ganunvericiliyinin toloblorino uygun olaraq bu sahodo morhalali islor aparilmis vo ekoloji
miihitin yaxsilasmasinda miihiim naticalor alds olunmusdur.

2017-ci ildon foaliyyoto baglamis vo SOCAR-in boyiikk ekoloji layihosi kimi gazma
tullantilarin  zorarsizlogdirilmosi vo utilizasiyast mogsadi ilo Tullantilarin idars Edilmosi
Morkazi (TIEM) istifadoys verilmisdir. S6zii gedon tullanti markazinds iri hacmda gazma
tullantilar1 emal olunmagqla yanasi zararsizlosdirilir vo utilizasiya olunur.

Masalonin qoyulusu: Tullantt Moarkazinds otraf miihitin miihafizasi, ekoloji tohliikasizliyin
tomin edilmasi, o climlodon ekoloji gdstaricilorin doyigsmo dinamikasinin izlonmasi, arazinin
ekoloji vo biomiixtalifliy voziyystinin nozarotdo saxlanmasi igin aktualligini togkil etmisdir.
Qazma tullantilar1 daimi omalo goldiyindon miiasissalor lizro qazma derinliyi vo qazma
tullantilarin hocmi {izro hesabatlar tortib olunur, ekoloji miiqayisolor aparilaraq dinamika {izro
qiymatlondirilmolor  aparililmigdir.  Ekoloji  todqiqalara osasen tosirlorin  kompleks
qiymatlondirilmasi liclin miixtalif parametrlor lizro ekoloji 6lgcma islori hoyata kecirilir,
todqiqat islori se¢ilmis vo stansiyalar lizro aparilmisdir. Bu parametrlora radiasiya, atmosfer
havasinin torkibi, toz, sos-kiiy, su vo qrunt niimiinslorinin analizlori daxildir.

TIEM-in osas foaliyyati quruda vo donizdo aparilan qazma islori zamani formalasan qazma
tullantilarinin ehtiyat vo oamoliyyat tutumlarda yerlogdirilmoklo sonradan 2 odod (A vo B)
“VacuDry” vakuum distillo qurgusuna yonaldib termik iisulla emal edorok
zararsizlosdirilmasindon ibaratdir. Hor bir qurgunun emal giicii 3-5 ton/saat toskil edir.

Qazma glaminin emali1 zamani omols golon kondensat su tomizloma qurgusuna gondorilir, aldo
olunan tullant1 yag qarisigi iso 13 m3-luq rezervurlarda vo ya 1 m®luq ¢onlordos toplanaraq
tokrar istifado edilmosi hoyata kegirilir. Tomizlomo prosesindon sonra amolo galon quru qaliq
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geomembran ortiikklo {izlonmis vo hor birinin hocmi 50 000 m® olan yeralt1 tutumlara
bosaldilaraq basdirilir.

Tullantilarin bu sokilds idars olunmasi va ekoloji problemlorin hollindo hazirki dovr {igiin
aktual mosolo hesab edilir. Layihonin hayata kecirilmasi mogsadi ilo son 10 il orzinds
miiqayisali vo dinamiki olaraq torafimizdon davamli ekoloji todgiqat islori aparilaraq, neftli
tullantilarin sistemli idars olunmasi tiglin miihim tokliflor verilmisdir. [ 1-2]

Holl disullar: istehsalat sularmmn idare olunmasi va texniki mogsadlor iigiin istifads edilmosi
soviyyosinadok tomizlonmosi mogsadi ilo tullantt morkozindo sutomizloyici qurgu
qurasdirilmigdir. Qurguda bir ne¢o dofo sinaq yoxlama islori aparilmis vo miisbat natico oldo
olunmugdur. Qurgu Almaniyanin “AWAS” sirkatinin istehsalidir. Qugunun maksimal giicii -
8 m®/saat, mayenin boruda axim giicii isa 120 m/san qadordir.

Qurgunun mohsuldarligi 20 ton/saat olan bu qurguda qazma tullantis1 amoliyyat tutumlarindan
nasos vasitosi ilo qurgunun bunkerino Otiiriilorok qarigdirilir vo bunkerdon nasosla oloyo
otiriliir. ©lokdon ke¢gmoyon 5-6 mm-don yuxart olan bork hissaciklor gnek wvasitosi ilo
yuyulma moduluna &tiiriilir. Yuyulma modulunun su sirnaginda yuyularaq qarigdirilir vo
yenidon olokdon kegcirilir. Hidrosiklon vasitesi ilo baork hissaciklor sudan ayrilaraq yeralti
tutumlara gondorilir, su hissasi iso ¢okdiiriiciiys otiiriliir.

Olokdan kecon hissaciklor nasos vasitesilo dekantero otiiriiliir vo iki hissoye ayrilir, maye vo
bark. Bork hisso snek vasitosilo Yuma moduluna yonosldilir, maye iso son tomizlonma
morholasindon kegmok {i¢iin trikanters vo sonradan bosqabvari separatorlara otiirtiliir.

Tullantilarin idars olunmasi zamani naticalarin ekoloji todqigatlarla dyronilmasi vo halli
yollari: Neft gqaz c¢ixarma miosissolorinds aparilan qazma islori zamani omolo golon
tullantilarin morkozlosdirilmis qaydada Tullantilarin Idaro Edilmosi Markozino dasinaraq emal
va zararlasdirilmasi aparilir.
Qazma tullantilarin ekoloji tosirlorin kompleks Oyronilmasi maogsadi ilo tullantilarin
dasinmasi, saxlanilmasi vo emali prosesslorinds asagidaki parametrlor iizro ekoloji tadqiqatlar
aparilmisdir.
Atmosfer havasinin torkibinin 6l¢iilmasi Gyranilmasi

e Sos-kiiy dlgmaloari

e Toz 6lgmalori

e Radiasiya dlgmoalori
2017-ci ildon baslayaraq her il riiblor {izro Tullantilarin idaro Edilmosi Morkazinin orazisindo
ekoloji voziyyatinin nozarstde saxlanilmasi iigiin ekoloji todqiqat islori  yerino yetirilir.
Ekoloji Monitoring planina osason orazide torpaq ve su niimiimiinalori gotiiriilmiis, orazids
tozun, sos-kiiyilin soviyyasinin vo havanin torkibinin dyronilmosi iigiin instrumental 6lgmalor
aparilmigdir.

Cadval 1. Atmosfer havasinin keyfiyyat gostoricilori tizra aparilmis 6lgmalarin naticalori

Todqiqat Cografi Todqiq olunan parametrlor
stansiyalar1 | koordinatlar

CHsC NO-, NO SO, CO, CcO H,S VOC
H ppm Ppm Ppm ppm ppm | ppm | ppm
ppm
1-ci ndqto N 40°15'53.00" 0,0 0,0 0 0 400 0 0 27
E 49°33'12.40”
2-ci noqto 0,0 0,0 0 0 400 0 0
N 40°15'44.92" 15
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E 49°33'6.30"

3-cii noqto N 40°15'45.39" 0,0 0,2 0 0 500 0 0 420
E 49°332.10"
4-clindqte | N 40°15'46.30" 0,0 0,2 0 0 400 0 0 390
E 49°32'55.30
5-ci néqto N 40°15'48.38" 0,0 0,0 0 0 400 0 0
E 49°33'1.53" 11
6-c1 noqto N 40°15'47.21" 0,0 0,0 0 0 400 0 0
E 49°33'10.52" 0

Orazids atmosfer havasinda aparilmig 6lgmas islorine asason avvalki ekoloji monitoring todqgiqatlarinda
oldugu kimi A vo B emal qurglularin yaninda ndqteds ugucu iizvi birlosmalor (VOC) yiiksok
olmusdur. Buna sobab emal, vo tomizlonmo ii¢lin gotirilmis qazma tullantilarin terkibinds olan
kimiyavi torkibli ragentlorin vo digar agir qatqilarin olmasidir.

Cadval 2. Tullant1 Markazinin srazisinde Sas-kiiy, tozun ve radiasiya fon dlgmslarin naticalori

. - Tozun .
Tadgiqat noqtalorinin o . Radiasiya fonu,
SIS Adlar Sas-kiiy d/B mlqdagl mkR/saat
ma/m
1-ci noqte 70
1 Qazma tutumun otrafi 0,016 1
2-ci ndqto
2 Qazma tullantis1 yigilan anbar 72 0,033 12
I i 78 0,027 12
A Emal vo tomizloyici qurgusunun yani
4-cili noqto
4 Vakuum distillo qurgusunun atrafi 8 0,028 10
5-ci néqta
5 Geomembran qatla  Ortlilmiis  tutumlarin 69 0,017 12
yaxinligl, tomizlonmis torpaq
6-c1 ndqto
6 Tomizloyici qurgudan ayrilmis torpaq qatinin 55 0,015 11
otrafi

Ses-kily va toz gostaricilorin naticalori: TIEM orazisindo sos-kily, toz vo radiasya
olgmoalarinin naticalorine gora orazido yiiksok  gostorici  miiayyan edilmomisdir, biitiin
gostaricilor norma daxilinds olmusdur.

A vo B emal qurgularinin yaninda sas-kiiy gostaricilori 55-78 db arasinda qeydo alinmuisdir.
Ekoloji monitoring todgiqatlarinda otraf miihitinin voziyyatinin &yranilmasi vo prosseslori
nozaratds saxlanilmasi tigiin orazids toz (cadval 2.) 6lgmoalari do aparilmisdir. Qeyds alinmig
tozun miqdar1 0,015-0,033 mg/m?® arasinda olmusdur. Orazido hava soraiti kiilokli oldugu
zaman toz hissaciklorin otraf miihito daha ¢ox yayilir, nozors alinsa ki, TIEM cografi-iglim
soraiti baximindan yarim sshra vo agiq ¢6l soraitindo yerlogir o zaman orazido mdvsiimi
kiiloklorin daha ¢ox asdiyini miisahido etmok olar.

Normativ hadlora goro istehsalat sahalorinds sos-kily 80 dB arasinda, toz iso 0,012-0,016
mag/m?® arasinda nozordo tutulur. Monitoring naticalorine asasen TIEM orazisindo ses-kily vo
tozun miqdar1 norma daxilinds gqeydo alinmigdir. [ 3-4]
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Sakil 4. Ekoloji ¢61 tadqiqat islori

Laboratoriya analiz noticalori: Ekoloji todqigatlara osasen TIEM-in orazisindo qrunt
sularmin saviyys dinamikasini vo c¢irklondiricilorin migdarini miioyyon etmok mogsadi ilo
se¢ilmis 13 noqtodo su niimiinasi, 2 noqtods iso qrunt ( tomizlonmis torpaq) nimiinasi
gotiiriilmigdiir. Analiz noticolori codval, 4, 5, 6 vo 7-do verilmisdir.

Cadval 4. Analiz noaticalari

Analizin naticelori .
Sira Parametrlor Olcii vahidi Niimunonin kodu Normativ
sonad
Ne Su-1 Su-2 Su-3 Su-4 Su-5
1. pH —1n tayini - 8,77 8,22 8,65 8,91 8,23 ?ZSQEM D
Elektrik 17,34x1 | 137,2x1 | 159,1x1 | 130,41x | 131,5x1
2. keciriciliyin wS/sm '3 '3 '3 N3 '3 SO 7888
. 0 0 0 10 0
toyini
3, |Duzlulugun %% 102 | 110 135 | 131,8 | 110 |SM2520
toyini
L. I'OCT
4, Qoxunun tayini ball 5 3 1 5 3 57164
5, | Neft mohsullan mal 34 17 21 | 2532 | 28 |
va yaglar proseduru
Cadval 5. Analiz naticaloarin
Analizin naticolori
Sira Parametrlor Olg_;u_ Niimunanin kodu Normativ
No vahidi sanad
- Su-6 Su-7 Su-8 Su-9 Su-10
1. pH —in toyini - 9,13 8,20 8,22 9,31 8,57 ASTM D 1293
Elektrik 3,21x1 | 145,3x | 143,6x | 4,32x | 123,9x |
2 | eiriciliyin toyini uS/sm 0 10° 10 10 100 | 15O 7888
3. Duzlulugun toyini %00 1,6 125 115 2,2 1,9 SM 2520
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4. |Qoxunun toyini ball 2 3 3 1 2 | TOCT 57164
5, | Neft mohsullarivo ma/l 2,8 1,4 19 | 22 | 32 |isproseduru
yaglar

Cadval 6. Analiz naticoalori

Analizin naticalori
Parametrlor Olgii vahidi Niimunanin kodu Normativ
Sira Ne sonad
Su-11 Su-12 Su-13
1. pH —n toyini - 8,44 8,90 8,80 ASTM D 1293
2. g;klflr ik kegiriciliyin uS/sm 78,9x10% | 93,1x10® | 3,10x10% | iSO 7888
3. Duzlulugun toyini %00 54,5 66,4 1,5 SM 2520
4. Qoxunun toyini ball 3 3 5 I'OCT 57164
5. Nevft mohsullar1 va mg/l 2,6 3,1 29 Is proseduru
yaglar

Cadval 7. Analiz naticalori

Analizin naticolori
N Parametrlor Olgii vahidi Niimunanin kodu Normativ sonad
- Qrunt-1 Qrunt-2
1 INeft mohsullar1 vo yaglar % 0,29 0,31 Is proseduru

Natica: Ekoloji tadgiqatlar zamani qazma tullantilart yerlosdirilmis tutumlarin strafindan 13
noqtadan su va 2 noqtoton gotiiriilmiis qrunt (torpaq) niimiinalorinds laboratroriyada analizlor
aparilmisdir. Aparilmis laboratoriya analizlorine asason TIEM orazisinda yerloson hor birinin
hacmi 50 min m® yeralt1 tutumun otrafinda yerloson miisahido quyusundan gbtiiriilmiis su
niimiinasinda analiz kimyavi torkib norma haddinds olmusdur. Miiasir texniki vo ekoloji
tolablors uygun hazirlanmis yeralti tutumlar tam olaraq mebran vo izoliasiya qati ilo ohato
olunmusdur.

Orazido olan digor yeralti tutumlaridan da (2, 3, 4 Ne li) otrafinda yerloson miisahido
quyularindan gétriiriilmiis su niimiinolorinds yag vo neftin miqdar1 asagi olmusdur.
Gostaricilor 1,7 - 3,4 mq/l arasinda olmusdur.

Su niimiinalorinds analiz naticalori cadval 4, 5, vo 6-da verilmisdir.

TIEM orazisindo gotiiriilmiis qrunt vo hava niimiinolorindo analiz naticalorine osason
gostaricilor norma daxilinds olmusdur. Qrunt niimiinasinds neft vo yagin miqdar1 0,29-0,31
mq/l olmusdur. Cadval 7. Qazma tullantilarin sistemli vo moarhalali sokilds idars olunmasi
arazinin ekoloji vaziyyatinin yaxsilagdirilmasi homginin neft gaz amsliyyatlar1 zamani ekoloji
todbirlorin davamli olaraq hayata kecirilmasi {igiin imkanlar yaradir.
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STUDIES OF DRILLING WASTE DISPOSAL AND MANAGEMENT PROCESSES
BY USING MODERN TECHNOLOGIES ON THE BASIS OF ENVIRONMENTAL
SURVEYS AND ANALYSIS OF POSITIVE RESULTS

Nazim Mammadov

SOCAR, Ecological Department, Phd in Technical Sciences.
ABSTRACT

In order to dispose of drilling waste generated by oil and gas operations in the Absheron
Peninsula, many projects have been realized in accordance with the environmental legislation
of the Republic of Azerbaijan and the requirements of the relevant environmental standards.
To enhance the scale of these projects, actions are being undertaken to improve the
environment through the transportation, storage, and landfilling of hydrocarbon-containing
waste in compliance with modern environmental requirements.

Wastes, generated as a result of drilling operations at SOCAR's oil and gas fields are
transported to the Waste Management Center in a centralized manner for recycling and
disposal. In the course of monitoring investigations conducted to evaluate the environmental
situation at onshore oil and gas fields, samples were taken in accordance with standards
requirements, samples were verified in compliance with the list and provided to the
laboratory.

The actuality of work was protecting the environment, ensuring environmental safety, as well
as monitoring the dynamics of changes in environmental parameters, to control the ecological
situation and biodiversity of the area in the Waste Center. Since drilling waste is continuously
generated, the enterprises prepare reports on the depth and volume of drilling waste, provide a
dynamic assessment by comparison. Environmental measurements on various parameters are
carried out for a comprehensive assessment of impacts based on environmental surveys, all
researches were carried out at selected stations.These parameters included analysis of
radiation, the composition of atmospheric air, dust, noise, water and ground samples.
According to the results of the analysis and environmental measurements, the results for all
parameters were within norms.

Keywords: drilling waste, environmental impact, measurements, laboratory analysis,
disposal, processing, SOCAR, oil and gas
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PAIUAJIBHOE OBKATHUE NIOPUCTBIX BTYJIOK U3 KEJIE30-
CTEKJIA, YIIPOUYHSIEMBIX B ’KECTKOM OIIPABKE

Taxup JAxad6apos

AT'YHII, kanaumaT TeXHUIECKUX HAYK, Ipodeccop, 3aBeayromuii kapeapoit “MamnHoOCTpoeHHE 1

Mmarepuanosenerne”, E-mail: tahirl96041@gmail.com

ABSTRACT

The article discusses the radial reduction of porous bushings made of powder composite
material "iron-cast iron-glass”, hardened in a rigid mandrel, which is an energetically more
favorable process.It was found that during radial compression of porous bushings in a rigid
mandrel, the density of the body being compacted is uniformly distributed along the radius.
The result obtained in this case can be considered as an initial approximation to the true
solution of the problem, which is found by the iteration method.

Keywords: radial, reduction, porous, sleeve, mandrel, density, compaction, uniformly,
method, iteration.

PE3IOME

Paccmotpeno paguanbHOe 00KaTHE MOPUCTBIX BTYJIOK M3 MOPOLIKOBOTO KOMIO3HWLMOHHOIO
Marepuana <OKeJIe30-4yryH-CTEKIIO», YIPOUHSEMBIX B JKECTKOM OIpaBKe, SBISIOIIETOCS
SHEPreTUUecKHu 00Jiee BBHITOJHBIM IMPOLECCOM. Y CTaHOBJIEHO, YTO MPH paJuaIbHOM 00KaTHUU
MOPUCTBIX BTYJOK B JKECTKOW ONpaBKe, IUIOTHOCTh YIUIOTHAEMOIO Te€la PaBHOMEPHO
pacnpezensercs no paauycy. IloaydyeHHbI Ipu 3TOM pe3yabTaT, MOKHO paccMaTpUBaTh Kak
HayalbHOE MPUOMIDKEHWE K HCTUHHOMY pEIIEHHIO0 3aJadd, KOTOpPOE HAaxOISAT METOJIOM
UTEPALUH.

KuroueBble ciioBa: paauans, o0xarue, TOPUCTHIN, BTYJIKA, OMPaBKa, INIOTHOCTh, YIIJIOTHsIE-
MOCTb, PABHOMEPHO,METO/1, UTEPALIHSI.

Beeagenne: [IpouHOCTh MOPOIIKOBBIX MAaTE€pPHAOB 3aBUCUT OT UX IUIOTHOCTH: B 00JIACTH €€
HU3KUX 3HAYEHU MpOYHOCTh MarepuanoB Maina. [lomydeHue peranell ¢ IJIOTHOCTBIO,
NpUOIIDKAOIIENcss K IUIOTHOCTH TMpoKaTa U JUThS BO3MOXHO, €CliM K (opMmupyemMoMy
MIOPOIIKOBOMY MaTepualy IOJBECTH 3HAUMUTENbHOE KosmdecTBo 3Hepruu|[l]. Ilostomy B
MOPOIIKOBOMH METAJUIyprUU YK€ Haydajdd MPUMEHSTHCS BBICOKOIHEPTeTHUECKUE METO/IbI
MIOJIyYEHUS] M3AENUM, TaKUX Kak ropsdas dKCTPY3Hsl, ropsuue HM30CTaTHUYECKOE M YAApHOE
IpeccoBaHue, ropsyas ImTaMmmnoBka # T.J. HauOonbumuit SKOHOMHUYECKUN 3 deKT
JOCTUTaeTCs, €ClIM U3 TOPOIIKOB H3rOTaBIMBAIOTCSA HE MOIy(haOpHKaThl, a MPAKTHYECKU
roTroBele u3aenus [2]. YaapHoe mpeccoBaHHE M ropsyasi IITaMIIOBKa MO3BOJSIOT MOJIy4aTh
U3JIEeMs U3 MaTepUAJIOB Ha OCHOBE JKEJIE3HBIX IOPOLIKOB C OTHOCUTEIBHON INIOTHOCTBIO /10
98% mpu pa3oBOM IPHIIOKEHUH HArpy3Ku. PazpaboTaHbl cCIOCOOBI TIOIYUICHHS Psia H3ICITHA
U3 JKEJIE3HOI0 IOPOILIKA YKEIE30yIJIEPOJAUCThIX MaTepUaloB U JIETMpOBaHHBIX craneil. Ilo
YPOBHIO MPOYHOCTH MOPOIIKOBBIE MaT€pUAIbI COOTBETCTBYIOT MPOKATHBIM CTaJlsIM, a B pAe
CIly4aeB IPEBOCXOAAT U3JENHUs IIOJIyYEHHbIE KOBKOW UW3 MeTalyla  CIUTKOBOIO
NpoucxoxaeHus [3].

ITocTanoBka 3agaun: [locraBneHa 3aaya 0 paauaIbHOM 00XKaTHUH MTyCTOTEIOrO LMIMHAPA
Ha HeZeGopMupyeMoii onpaBke. Takoil BapuaHT eopMaluy pearu3yeTcst Ha MPaKTUKE PU

e
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TUIPOCTaTUYECKOM MIPEecCOBaHUU TPYO «Ha Mozenby. [Ipu aToM pacnpesenenre Hanps>KeHU
U 1eopMaIvy O PagUyCy OKa3bIBACTCS HE OJHOPOIHBIM.

JlJis TeopeTHYecKod OLIEHKH paJuajbHOro 00XKaTHsSl MYCTOTENOro LMIuHApa Ha Henedop-
MHpYEMOM oOmnpaBKe HaMu Obula UCIOJb30BAaHA IIUXTA, COCTOALIAS M3 IIOPOIIKOB
CIEeIUaJIbHOTO ceporo uyryHa, skeme3a Mapku I[DK2M3 (I'OCT 9849-86 Poccuiickoit
®enepaunn) u BakyyMHoro crekna Mapku C88-5 OCT11027. CocTaB ceporo 4yyryHa cocTosul
(B macc.%) yraepona 3,6 — 3,8; kpemuus 1,5 — 2,8; mapranma 0,5 — 1,0; docdopa 0,05 — 0,1;
ceppl 0,05 — 0,1. Dror uyryn Beimyckaercs no TY 16-89 BAUK 411100.006 TY.
CopepxaHre KOMIIOHEHTOB HIMXThI ObUIO pacHpeesieHO CleayromuM oOpa3zoMm, macc.%:
YYI'yHHBIN nopomok — 30; BaKyyMHO€ CTEKJIO — 6 U JKeJIe3HbII MOPOIIOK — ocTasibHOE. Takoe
COCTOSIHME KOMIIOHEHTOB OOECIHEeYMBANIO MOJYYCHHUE PATUAIBHOTO O0XKAaTHSA IYCTOTEIOTrO
HWIMHIpa Ha HenedopMmupyemoil onpaske. [locie xon01HOro npeccoBanus, Mo 1aBI€HUEM
700 MIIa u cniekanus npeccoBok npu temiepatype 1150°C B cpene sHI0TepMHUECKOro ra3a
MOJTyYaJI IIOPUCTOE TEJI0 C IOPUCTOCTHIO — 12%.

Pemienue 3amaum: Ilycth, BHYTpCHHHWiIl aMamMeTp BTYJIKA paBeH — g, BHEMIHHA — D.
[IpomonbHas nedopmanus OrpaHHMuYEHa XECTKUMHU CTEHKaMM. Takas cxema HpUIIOKEeHHUs
HArpy30K COOTBETCTBYET COCTOSIHHIO IUIOCKOW OCECHMMETpUYHON nedopmanuu. B sTom
cllyyae TeH30pbl HApsHKEHUH U CKOpOCcTel AedopMaiui UMEIOT B

0; Oy 0 0 7/ rz 0
Oij =| 0; 0§ éij =70 & 0§ 1)
0 0 o 0 0 ¢

4 @
B nmanpHelmeM BIMSHHE BHEIIHETO TPEHUA HE pacCMATPHUBACTCA, BCJICACTBHUC UCTO0 BO BCEM
00beMe UMEET MECTO PaBCHCTBO:

7, =0; )
82—18 ér—}é € —18 .
N3 cooTHOLIEHUI COOCHOCTH ‘;’ = ?_ = 0 ‘;’ _ T cienyet, [4] Takxe
6,—-0 O©,—_-0 G(P—gc re
CIIPaBEUIMBOCTb PABEHCTBA
Ve =0; 3)

B paccmarpuBaeMoMm ciyyae ypaBHEHHS] paBHOBECHUS M HEPA3PBIBHOCTU MPUOOPETAIOT BU:

d0r+0r—0¢,
dr r

v Ve _,_ 0
dr r 1-6

=0; (4)

()

FpaHI/I‘IHBIG 1 HAYAJIbHBIC YCJIOBUA BbIPAXKAKOTCA YPABHCHUAMMU:

Vl"r:a =0; 6)

I
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0| 6, ()
b‘t:O =D (8)

Jliis onpeneneHuss KOMIIOHEHTa JedopManuii, MoJb30BaIUCh ypaBHEHUEM (5) OHO MOXKET
OBbITh IIPEJCTABIICHO B BUJIE:

t=0

d

—(r-v,)=ér.
r
dr
BBOI[I/IJ'II/I npezmomeHHe O TOM, YTO BCIINYHUHA HOpI/ICTOCTI/I I10 CCUCHUTIO I_II/IJ'II/IH,Z[pa HEU3MCHHA
do
— =0. 9)
dr

Takoe ycnoBue mpeacTaBisieTcs JAOCTaTOYHO OOOCHOBaHHBIM. B camom jene, ecnu
paccMOTpeTh JABa MPEACNbHBIX Cly4yas — IMHJIUHIpPAa C OYCHb OOJBIIMM M OYEHb MAaJIbIM
JUAaMETPOM, MOXHO IPEIIOJIOKUTh, YTO B IIEPBOM CJIydyae TIPAJUEHT IOPUCTOCTU IO
TOJILUHE CTEHKU OTCYTCTBYET, & BO BTOPOM — JlaHHas 3ajaya IpeBpauiaercs B 3a1ady O
paananbHOM 00XKaTHH MOPUCTOrO HMIMHIpPA [S5], IS KOTOPOH, pacnpeneneHue aehopmainit
OJIHOPOJIHO ¥ HEOJTHOPOHOCTH MO MOPUCTOCTHA BOSHUKHYTH HE MOJKET.

[Tocne unTerpupoBaHus NOJTyIUIN

V, ==ér+-2,
r
rae C1 — NOCTOsIHHAs MHTETPUPOBAHUS, OlpeiesiemMast py MOMOIIH IPaHUYHOTO ycIoBHs (6)

2
S L.
r
OKOHYATCJIbHO
1 1 .a?
V. =—g-——2 10
2 2 r (10)

N3 (10) HaxoauM KOMIOHEHTHI cKopocTel Aedopmariuii

,odv, 1., a°

e = =—¢&l1l+—|; 11

" odr 2 r? a
vV, 1.[, &

I 12)

Hcnonb3ys yciioBHE COXpPAaHEHHS MAacCChl, MOKHO ONPEAEIUTh TEKYIIUMHA paauyc I 4depe3
HauaJIbHOE 3HAaUeHME Iy M TeKymee & ¥ HavanbHOE 3HAYEHUE MOPHCTOCTH

2_a7, (ro2 —a2X1—90)
1-6 '

(13)
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[Tocne unrerpupoBanusi Beipaxkenuit (11) u (12) ¢ yuerom (5) mosiydmsin BbIpaXKEHUS IS
KOMITOHEeHTa JieopMaiuu

grzlml‘eo—ln(r —a’J1-6,)+a’1-0) ”
2 0 2 L (1-6,)
1,16, 1, (-2’ J1-g,)+a’C-0) )
2 1-6 2 i (1-6,)

BenuunHy HaKOIUICHHOW IUIACTHYECKOW NedopMalii MaTepuaia Kelie30-CTEKI0, Mepoi
KOTOPOH SABJISETCA MHTEHCUBHOCTH CKOPOCTEH AedopMaluy CABUTa Y, MOKHO OLICHHUTH U3

ypaBHeHus 1oBepxHOCTH TeueHus (10). BoIpakeHus it ¥ ¥ ¥ & UMEIOT BUIL:

;’/2:%(§+§J+é(2ér—é¢)+§(2é¢,—ér)2; (16)
E=E+E,.

U3 storo ¢ yuerom (11) — (13) u (16) BoITeKaeT

2+0 3a%(1-0)

dé.
30(1-6) [a a- 0)+(r0—a Xl 490]2

OKOHYATEIBHO

g 2+6 3a°(1-60
;/O—j b a’(1-9) dé . (17)

a\300-0) " 2a— o)+ (2 —a?)i-a,)f

)4 & YCJIOBUA COOCHOCTHU U OMPCACIICHUA JI1 NHBAPUAHTOB TCH30pa CICAYCT

O, —0O T
2= (18)
& — &, YV
C ucnoap30BaHNEM COOTHOIIECHHUS B [6] , MOTyUniIn
Q) ¢ —¢
o, a¢:P¢()- r ¢ (19)
w) ¢
Jlist utockoi feopMariii KIMEEM MECTO COOTHOIIIEHUE
o, = v(ar + G(p), (20)
rac
2—-30
V=——. (21)
4-36
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CornacHO omnpezesieHuIo Ul MEpBOr0 MHBApUAHTAa TEH30pa HampshkeHuil ¢ yuetoMm (20) u
(21)
1-6
P:2—(0'Ir +0'(p). (22)
4-360

C y4eToM Moty4eHHOTO B [4] COOTHOIIECHUSI TPUHUMAET BU/I;

a® o, +o,
O =0, =3 ———~.
r 4-30
ECJ’II/I BBIpaSI/ITb (e} P qepe3 O, r l'IOJ'Iy‘II/IMZ
L 3a?
-
r<(4-30
c,=0,+ ( 7 ) : (23)
3a
I+
r<(4-30)
W3 BeIpasxenus paBHOBeCHUS (4) MOXKHO BBIBECTH JU((PEPEHIUATEHOE yPaBHEHHE I O,
- 6a’
do A
1 4-30 g, @
dr , 3a
rire+
4-30
4)
KoTopoe mocie npocThiX 3aMEH pemaeTcs pa3aeaeHueM NEPEMEHHBIX.
PGH_ICHI/IG HNMECT BU
3  al
O-r = C2 l + * _2 . (25)
4-30 r

[Tocrosinnas unTerpupoBanus C2 MOKET OBITh OIpeieieHa U3 YCIOBUS MPEBPALLEHUS JaHHON
3amaun B ciaydae a = 0 B 3agadyy O paaAManbHOM OOXKATHH TOPHUCTOTO DJIEMEHTa,
paccMOTpeHHYIO B [7]

(26)

J— 3 —_
O-r‘a:O =O0m :_\/1670\/(1 %) 6(?4 30) :

OKOHYATENHHO AJIs1 KOMIIOHCHTA HaHpH)KCHI/Iﬁ

1 (1-60)*(4-306) 3 a°
= — 1 o — |
or JET"\/ 0 ( 430 } 0

L1 TOJ(1—9)3(4—39)(1_ 3 aZJ, 8)

7 6 0 4-30 r?

Azorbaycan Ali Texniki Moktoblorinin Xobaorlori 1 33




© THE BALTIC SCIENTIFIC JOURNALS E-ISSN: 2674_5224

PAHTEI

REFERRED & REVIEWED JOURNAL VOLUME 06 ISSUE 02 2021

3 6
21-6
W3 ananu3a npuBEACHHBIX (GOPMYN BUAHO, YTO HANpPsDKEHUS B (PUKCHPOBAHHOW TOYKE

MOPUCTOr0 UWIMHApPA (TpyObl) OMNPENENAIOTCS HCXOJHOW MOPUCTOCTHIO, BHYTPEHHUM
pagnycoM «a» U IPOCTPAHCTBEHHBIM PACIOJIOKEHUEM PacCMaTPUBAEMOM TOUKH «I».

rac TO OIpeACIICTCA TaK XK€, KaK T = —

B 10 xe Bpems pabouee napileHHe, ONpeJeNseMOe Kak 3HaueHue O,y Ipu I = b 3aBucur
OT FeOMETPUH LIWINHIPA b/a n UMeeT BU/I;

3_ & 29
Orv =O'r”|(9,90 11— (29)
4-30 b
rae O,y - AaBlIeHHe, HEOOXOAMMOE IS IIOTyYeHUs HOPUCTOrO LMIMHAPA ¢ HAYalbHOH U

KOHEYHOH MOPUCTOCTHIO.
JIisi MUTIOCTpaluu MOMYYEHHBIX 3aBHCHUMOCTEe Ha kommbiotepe IBM Obln mpoBeneH st
CIIEUEHHOT0 keme30-cTekia (6 % cTekiia) ¢ mapameTpaMu yIpoyHEHUS

o, =15, 0 =1075MPa.
V3MeHeHMe paanaibHBIX HANPSDKEHUH 1O paauycy LUMIMHIpPA A7 JBYX 3HaYEHHUH MCXOHON
nopuctocta (0,5 1 0,7) U pa3nMYHBIX 3HAYCHHI TEKYyIIeH MOPUCTOCTH MPU COOTHOLICHUU b/a
1,3; 2,6 u 5,2 npencrasieHo Ha puc.l. s Toro 4roObl MOSYyYUTh pE3yabTaThl, 3aBUCALINE HE
0T abCOJIFOTHOT'O 3HAYEHMs TEKYILEro paauyca BbIOpaHHOW TOYKH, a TOJIBKO OT F€OMETPHUH
Tena, BEMMYMHY D — @ B KaXIblil TeKylmMid MOMEHT Ie(opMHUpOBaHUs pa30OUBaIM Ha TISTh
PaBHBIX yYacTKOB.

, MPa

1800
1600}
1200

800 |

600 |

400 -

PI/ICYHOK.I. HN3meHeHue PACCUUTAHHOTI'O KOMIIOHCHTA HAIIPAKCHUU GI’V , o paguycy

WIMHIpA W3 CIIEYSHHOTO Kene30-cTekia (6 % crekina) ¢ ucxogno mopucrocteio 0,5 (a) u
0,7 (6) mpu pa3HBIX 3HAYCHUSIX TEKYIEH MOPUCTOCTH U cooTHOmeHus b/a:l —1,3; 2 —2,6; 3
—5,2.

O,y DPaccUMTHIBAIM JJIsl IIECTH PAaBHOOTCTOSNIMX 110 paguycy Todek. Eciu o603naunTs a/r =
K, To

I
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1
K= ;
l1-m+m-b/a
rne m =In; 1 = 0,3; n=0; 1; 2; 3; 4; 5. Takum oOpa3om, N = 0 COOTBETCTBYET TOYKA Ha

BHYTPEHHEH [MOBEPXHOCTH LMIMHIPA, @ N = 5 Ha BHemHed. Kak Bumno u3 puc.l, Oy
YMEHBIIIAETCS OT BHYTPEHHEW MOBEPXHOCTHU K BHEIIHEH, TpUYeM TeM pe3de, yeM Ooublie b/a.
Jns cnysaes @ =6, O, ecrtb npesen TeKy4eCTH MOPHCTOTO CIEYECHHOTO Teia B
COOTBETCTBYIOIIEH TOUYKE.

3aBHCHMOCTb paboOYero JaBjeHHs O, Ha BHELIHEH IOBEPXHOCTU LMIMHIApPA JUIS 3HAYEHHUH

ucxoanoi nopucroctu 0,5 u 0,7 U pa3IUYHBIX BEIUYUH TEKYIIEH MOPUCTOCTU MPEICTABICHA
Ha puc.2. JlaHHBII KOMIIOHEHT PE3KO YMEHBIIAETCs C yBeIHMUeHHeM b/a B obnactu 1o b/a = 3,
a 3aTeM M3MEHSCTCSl HE3HAYUTEIIBHO.

S 1v - MPa S 1v - MPa
1800 | 1800 |
1600 | | 1600}
1200 | 1200 | |
2
800 | 800 |
2
600 | 600 |
400 | 3 400! 3
"-‘____.-_.-__ \‘-_-__
1 2 3 4 b/a 1 2 3 4 5 b/a

6)

Pucynok 2. 3aBUCHMMOCTH pacCUMTaHHBIX KOMIIOHEHTOB HAaIIPSKEHUH Ha BHEIIHEH MOBepX-
HOCTH LWJIMHPA OT OTHOIICHHUS! HAPYKHOT'O IMaMeTpa K BHYTPEHHEMY JUIsl CIIEUEHHOTO
KeJle30-CTeKsa ¢ ucxoaHoi mopuctocteio 0,5 (a) u 0,7 (0) mpu pa3nuyuHON TeKyen
MOPUCTOCTH

a. #:1-0,08;2-0,2;3-0,5:6.0:1-0,2;2—-0,5;3-0,7.

Hannast cxema (QOpMHUpPOBaHUS XapaKTEPU3yeTCs TEM, YTO HaNpsDKeHUsd JedopManuu U
CKOPOCTb, 3aBHCAT OT IMPOCTPAHCTBEHHOW KoopauHaTel . Takum o0pazoMm, Moneb
MJTACTHYECKOTO TOBEJEHUS MOPHUCTOro Tena [8], MOKeT OBITh YCIEIIHO WCIIOh30BaHa st
aHaJlM3a HEOHOPOJHOTO HANIPSKEHHO-1e(hOPMUPOBAHHOTO COCTOSTHUSI.

Pemenwue 3a1a4 0 HEOTHOPOJHOM COCTOSIHUM B OOIIEH MTOCTAHOBKE, CBSI3aHHO C M3BECTHBIMHU
MaTEeMaTHUYeCKUMH TPYAHOCTSMHU. YHUBEpCAbHbIE MYTH UX MPEOJOJICHUs, COCTOSAT B
WCIIOIb30BAaHUHM YHUCJICHHBIX METO/A0B. [loiydeHne NpOCTHIX aHAIMUTHYECKUX BBIPAKCHUN
BO3MOXXHO TIPH BBEJICHUU B TIOCTAHOBKY 3a/1a4M TOTIOJTHUTEIIBHBIX MPEITOI0KEHUN.

3axuouenue: [IpoBeneHo paanasbHOE 00KaTHE MOPHUCTBIX BTYJOK U JKeJIe30-4yTr'yH-CTeKIIa,
YIPOUYHSEMBIX B JKECTKOM OIpaBKe, SBISAIOIIEIOCS HHEPreTHYecKu Oosiee BBITOJHBIM
MPOIIECCOM. Y CTaHOBJICHO, YTO NMPHU PATUATBHOM O0XAaTUU MOPUCTHIX BTYJIOK, B KECTKOH

e
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ONPaBKe IUIOTHOCTb YIUIOTHAEMOI'O Tela PaBHOMEPHO pacHpeaciaeTcs IO pPaauycy.
[Tomy4eHHBIH MPU 3TOM pe3yNbTaT, MOKHO PacCMaTpPHBATh KaK HadalbHOE MPUOIIKEHUE K
HUCTUHHOMY PELIEHUIO 3aa41, KOTOPOE HaXOAAT METOAOM UTEPaLUH.
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RADIAL SWAGING OF POROUS IRON-GLASS BUSHINGS REINFORCED IN A
RIGID MANDREL

Tahir Jabbarov

ASOIU, department of “Mechanics and machine-building”, PhD. technical sciences

Email: tahir196041@gmail.com

ABSTRACT

The article discusses the radial reduction of porous bushings made of powder composite
material "iron-cast iron-glass"”, hardened in a rigid mandrel, which is an energetically more
favorable process.It was found that during radial compression of porous bushings in a rigid
mandrel, the density of the body being compacted is uniformly distributed along the radius.
The result obtained in this case can be considered as an initial approximation to the true
solution of the problem, which is found by the iteration method.

Keywords: radial, reduction, porous, sleeve, mandrel, density, compaction, uniformly,
method, iteration.
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METHODS OF TRANSPORTATION AND NON-ISOTHERMAL
MOVEMENT OF RHEOLOGICAL COMPLEX OILS

Sabahaddin Bayramov

Azerbaijan State Oil and Industry University, Oil refining and storage department, Oil & gas field faculty,

Magistrant. Email: bayramovsebahaddin@gmail.com

XULASO

Moagaloda reoloji miirokkob neftin izotermik olmayan tosiri todqiq edilmis vo miirokkab
reoloji xarakteristik neftin noglinin bozi {isullari vo borularda 6zlii mayelorin tosiri
dogiqlosdirilmisdir.

Mogalada neftin naglinin tokmillogdirilmasinin bir ne¢o iisulu taqdim olunur. Bu {isullara
miirokkab reoloji neftin qazla doymus, termiki cohotdon hazirlanmis, qizdirilmis su ilo nagl
edilmasi daxildir. ©On genis yayilmis tisul neftin qizdirmaq yolu ilo miirokkab reoloji xassalora
malik nogl edilmasidir. Qizdirilmis neftin naql edildiyi boru komarini isti boru komori
adlandirirlar. Magalods 6zlii mayelarin borularda harokati daqiglosdirilir.

Acar sozlar: reoloji neftlor, kompleks reoloji xiisusiyyotlor, qazla doymus , termal
hazirlanmis, qrafoanaliz, qazla doymus nagliyyat.

PE3IOME

B crartbe uccnenyercs HemzoTepMuueckuil 3Q(EKT peosornueckoi KoMmayHaHoOH HepTH u
YTOYHSIFOTCSI HEKOTOPBIE CIIOCOOBI TPAHCTIOPTUPOBKU HEPTH CO CIOKHBIMH PEOJIOTUYECKUMU
XapaKTEPUCTUKAMU U BIMSHHUE BSI3KUX JKUJKOCTEH B TpyOax.

B cratbe mpeacraBieHbl HECKOIBKO CIIOCOOOB YNyUIICHHS] TPaHCIOPTUPOBKH HEPTH. DTH
METO/Ibl BKJIIOUAIOT TPAHCIIOPTHUPOBKY CIIOKHOM PEOJOTUUECKOW HEPTH C Ta30HACHIIICHHOM,
TEPMUYECKH TOATOTOBICHHOW, Harpetol Bogoul. CaMblii pacnpOCTpaHEHHBIH METOJ —
TPAHCIIOPTHUPOBKA HE(PTH TYTEeM HarpeBa CO CIIOKHBIMH PEOJIOTHUYECKUMHU CBONCTBAMHU.
TpyOonpoBoa, 1Mo KOTOPOMY TpPaHCIOPTUPYETCsS Harperas He(Tb, Ha3bIBAETCS TOPSYUM
TpyOOmpoBoIoM. B cTaThe pa3bsACHIETCS NBHKCHHE BI3KUX JKHIKOCTEH B TpyOax.
KuroueBbie ci10Ba: peosiorMUYecKUE Macjia, KOMIUIEKCHBIE PEOJOTHUYECKHE CBOMCTBA,
ra30HACHIINIEHHOCTh, TEPMHUYECKH TIOJATOTOBJICHHBIE, TpadoaHann3, Ta30HACHIIIEHHBIN
TPAHCIIOPT.

ABSTRACT

The article examines the non-isothermal effect of rheological compound oil and clarifies some
methods of transportation of complex rheological characteristic oil and the effect of viscous
liquids in pipes.

The article presents several ways to improve oil transportation. These methods include the
transportation of complex rheological oil with gas-saturated, thermally prepared, heated water.
The most common method is to transport oil by heating with complex rheological properties.
The pipeline through which heated oil is transported is called the hot pipeline. The article
clarifies the movement of viscous liquids in pipes.

Keywords: rheological oils, complex rheological properties, gas-saturated, thermally
prepared, graphoanalysis, Gas-saturated transportation
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Introduction: The theory of non-isothermal (quasi-stationary) flows of high-viscosity oils is
not yet fully understood. Empirical expressions are used in practical problems when it is often
not possible to apply theoretical solutions in engineering calculations. With the help of these
expressions it is possible to obtain the necessary parameters in the transport with a certain
accuracy.

Various technologies are used to ensure the required capacity of the pipeline to transport two
high-strength oils and to prevent the oil from hardening when the flow stops, and to restore
the flow.

These technologies are divided into two main groups. The first group includes methods that
do not affect the rheological properties of the liquid. These include reducing the roughness of
the inner surface of the pipe, changing the geometric structure of the inner surface, sequential
transport methods, transporting oil in liquids with a lower viscosity, and so on. The second
group is the technology of affecting the rheological properties of the fluid (viscosity, initial
shear stress, etc.) by any means.

Below are some methods of transportation of complex rheological oils.

Transportation of complex rheological oils with water: Improving the transportation of oil
with complex rheological properties can be done by adding water to the oil stream. If the
resulting oil-water emulsion has an oil-water structure, then the viscosity of the new system is
significantly reduced. During the movement of such an emulsion, a water ring forms on the
inner surface of the pipe, and oil flows in the middle. However, at speed, temperature and
concentration, a water emulsion is formed in the oil, the viscosity of which is greater than the
viscosity of pure oil. To increase the fluidity of the oil emulsion in the water, surfactants are
added to the mixture, which reduces the hydraulic resistance. Increasing the concentration of
water in the water emulsion of the oil increases its durability, but improves the economic
performance of such transportation.

Gas-saturated transportation of oil of complex rheological properties: The gas released
during the extraction and transportation of oil is called associated gas. In reservoir conditions,
both hydrocarbons and other gases are dissolved in oil. However, due to the decrease in
pressure when oil moves up and down the flow, as well as in pipelines and facilities, the
amount and composition of gas is constantly changing.

Many years of experience in the operation of oil fields show that associated gas was
previously disposed of. The main reason for this is the following: On the one hand, it is
undeniable that the extracted oil contains associated gas, on the other hand, the presence of
consumers in the oil-producing region, as well as the construction and installation of
collection and transportation facilities, can be considered as lagging behind the development
of the field.

The most promising direction of the use of associated gas is its long-distance transportation
when saturated with oil. In the process of oil extraction and transportation, gas-saturated oil
can be obtained by storing gas in the oil. To do this, it is necessary to create a hermetic
scheme for the collection and preparation of oil, which should be taken into account not only
in in-field collectors, but also in inter-mine and main pipelines.

Gas dissolved in oil has a significant effect on its physical properties. Taking this into
account, it is expedient to transport high-viscosity, paraffin oil in its gas-saturated state.
Studies show that the saturation of gas in oil reduces its viscosity, shear stress, and in some
cases, its flexibility. The pressure at which the gas separates from the oil at the specified
pressure and temperature is called the saturation pressure. These pressures, as well as the

e e
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viscosity, density, shear stress and other rheological properties of gas-saturated oil, are found
experimentally. It is very important to determine the crossing point in the pipelines
transporting gas-saturated oil. By “crossing point” we mean the location of the track where the
pressure in that area is either equal to or less than the saturation pressure. At this point, the gas
separates from the oil, a two-phase flow occurs in the pipe, the pressure increases sharply, the
capacity decreases, and in some cases, transportation is stopped. In order to restore the normal
mode of transport, the crossing points must be determined in advance and the pressure in
these areas must be greater than the saturation pressure.

Transportation of thermally prepared complex rheological oils: Heat — the degree of
reduction of the rheological properties of the prepared oil depends on the heating temperature,
the amount of paraffin, asphalt, resin in the oil, cooling conditions. Thermal preparation of
paraffinic oils revealed the following laws:

1) There is an optimal heating temperature for paraffin oils. When oil is heated to a
temperature below the melting point of paraffin (323 — 333 K), its rheological properties are
severely impaired. When the oil is heated to the full melting point of paraffin (363 — 368 K), a
weak structure is formed. A slight increase in temperature leads to the irreversible collapse of
the structure of asphalt-resin and reduces the efficiency of heat treatment.

2) The size, number and shape of paraffin crystals during oil cooling depend on the ratio of
the two speeds. Formation of the center of paraffin crystals and the rate of growth of the
formed crystals. If the rate of formation of crystal centers is higher than the rate of growth of
crystals, then a large number of small crystalline systems are formed, otherwise, a large
crystalline soft system is formed and the strength of such a system is small.

3) The initial prices of oil, whose rheological properties have improved as a result of heating,
return to their previous state over time. The period of restoration of rheological properties
should be taken into account when transporting heat-treated oil in the pipeline. If the recovery
period of rheological properties of thermally prepared oil is large, then it is possible to
transport such oil as ordinary viscous oil.

Transportation of oil with complex rheological properties by heating: Transportation of
high-paraffin oil by heating is very common. The pipeline that transports the heated oil is
called boiling.

The purpose in the heat report is to share the temperature throughout the length during the
design of pipelineslanmosinin or it consists in determining the temperature loss. At the same
time, pipeline release capacity, number of pumping stations, report on the strength and
durability of the pipe, thickness of thermal insulation is determined.

The hydraulics regime of the hot pipelines depends to a considerable extent on the condition
of its heat exchange with the environment. As the temperature of the transported product
increases, its viscosity decreases and the loss of pressure also decreases. When the
temperature drops, we witness the opposite phenomenon. The temperature regime of the oil
pipeline depends on its ability to release, the condition of heat transfer of oil to the
environment. Using the dependence of the temperature of the oil and, consequently, its
viscosity on the length of the pipe, it is possible to find the pressure distribution along the
length of the pipe along which hot oil is transported in a hot state, and to estimate the pressure
loss in the conveyor.

Problem statement: The heating temperature in the Stations of hot pipelines is considered
one of the project parameters, which is related to other constructive parameters of the pipeline.
At stations, the optimal heating temperature is determined according to the following concept.

e
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As the heating temperature increases, the cost of heating the oil also increases. That is, the
loss of pressure in the pipeline is reduced, and accordingly the cost of oil transportation is
reduced. The optimum temperature of oil heating corresponds to the minimum sum of the cost
of heating and transportation of oil. The problem of optimizing the heating temperature by
including some simplifications can be solved analytically, but the graphoanalytic solution of
this problem is better.

The theory of non-isothermal (quasi-stationary) flows of high-viscosity oils is not yet fully
understood. Empirical expressions are used in practical problems when it is often not possible
to apply theoretical solutions in engineering calculations. With the help of these expressions it
IS possible to obtain the necessary parameters in the transport with a certain accuracy.
However, the accuracy of empirical statements can only be considered for the cases
considered. They need to be confirmed by theoretical knowledge in order to get a general
character. What is said shows the need to develop theory based on experimental studies.

For simplicity, let’s first clarify the movement of viscous liquids in pipes.

Solution methods: Consider the motion of a viscous fluid in a pipe of length-L, diameter-R at
a pressure drop AP = P,-P;. Let’s use their average value instead of the speed and temperature
distribution across the cross section of the pipeline. We can write the equations of motion and
heat balance reduced to a unit volume of liquid as follows.

Po, =~ 7T@) (1.1)
d d
cppod—z+ cpbvé =F(t,T) —%(T—TO) (1.2)

Here: v-fluid velocity, P-pressure, x-coordinate axis directed in the direction of fluid flow, T,-
ambient temperature, c,,- heat capacity at constant temperature, o-heat transfer coefficient, T-
temperature, t-time, R-the radius of the pipe, po-density of the liquid, F(z, T)- dissipative
function. For simplicity

2mAPR
JL

F(t,T) = (1.3)

Here: J- is the mechanical equivalent of heat.
Assume a linear distribution of the pipeline:

dp __ AP
dx L

T—To

daT
and — =
dx L

(1.4)
On the other hand, according to the assumption of quasi-stationary:
t=2LRandr =¥y (1.5)
11 A

To generalize the solutions of equations (1.1) and (1.2), let us accept the following
dimensionless quantities:

2alL

T—Tp
To

; 2at =17 (1.6)
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2
Here: 2a = ==

Po

We can write as follows:

de
el N,, — k6 (1.8)
) _ AP _ 2mAPR __4a
Here: M = po(2aL)?’ JeppoTo’ Reppoa
of the equation (1.7)
aw
—+W=M
dn
write in the form of,
wy Yo _APR?
[t=0= 201 = 8uL
If we solve the condition:
— (Yo _ -n
W=(2—p)I"+M (1.9)

If we write the expression we get in the equation:

% +kO=M [(2"7‘1 - )l‘" + M] = F(n) (1.10)
we get the equation
Here: F(n)=M [(2% + M) =m+ M]
The equation we received (1.10)

T—T,
6 [,b=—
n=0 To

p=0l =0 (1.11)
let’s solve the situation. For this purpose, let’s apply the method of variation of the constant.
g =1~ Jkdn [c + f F(n)lf"d"dn] = [~ [c + f F(n)l’“’dn]

Thus, the solution of equation (1.10) in terms of (1.11)
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o= [(2-M+=D) |-y + A -] (112)

k-1 1\2aL

taken in the form of
The equations of motion and heat balance reduced to a unit volume of liquid are finally in the
form (1.12)

Results: The equations of motion and heat balance reduced to a unit volume of liquid are

finally in the form 6 = [-2= (22 — M + ZX)| (177 — 1740) + 22 (1 — 1740) |

2alL

The hydraulics regime of the hot pipelines depends to a considerable extent on the condition
of its heat exchange with the environment.
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XULASO

Tobii neft tursularinin etilen diaminlo 1:1 vo 2:1 mol nisbatindo komplekslori alinmus, fiziki-
kimyovi gostoricilori, inhibitor bakterisid xassalori dyronilmis vo 1Q- spektrlori ¢okilmis
quruluslart aragdirilaraq tesdiq edilmisdir. Komplekslorin 5%-1i mohlullar1 hazirlanmis va
miioyyan edilmisdir ki, 1:1 mol nisbatindo alinmis kompleks birlosmaonin 250, 500 vo 100
mgq/l qatiliqda bakterisid effekti 23%, 33,3% vo 63,3%-dir. Daha sonra, 2:1 mol nisbatindo
alinmis kompleks birlosmonin bakterisid xassalori toyin edlimisdir. Belo ki, 250, 500 vo 1000
mgq/l qatiliqda bakterisid effekti 43,3%, 46,6% va 73,3% olmusdur. Bakteriyalarin inkisafinin
qarsisin1 almaq {iglin  nisbaton yliksok bakterisid effekti tobii neft tursusunun 2:1 mol
nisbotindo alimmis kompleks birlosmolorindo miisahido edilmisdir o biri birlogsmalorlo
miigayisodo.

Acar sozlor: tobii neft tursulari, etilendiamin, bakterisidlik, kompleks birlogsmalor,
sulfatreduksiyaedici bakteriyalar, korroziv-tehliikali mikroflora

Giris: Neft sonayesindo avadanliglarin korroziyasi naticasinds diinya iqtisadiyyatina doysn
ziyan indi milyard dollarla ol¢iiliir [1,2]. Belo ki, neftin istehsali zamani, doniz gazma
qurgularindan emal qurgularina kimi korroziya biitiin aspektlordo 6z tosirini gostorir. Neft
emali zavodlarinda korroziyaya sobob istehsal prosesinds neftin torkibinds tok iizvi
birlogmolorin olmasi deyil, geyri-iizvi birlogmalorin su, H2S, CO2 NaCl vo s. olmasiylada
miioyyan olunur [3,4]. Qurgularin istismari zamani onlarin dagilmasinin on asas sabablarindon
biri H2S vo CO2 korroziyasidir. Belo ki, H2S vo CO2 —nin neft miihitindo olmasi korroziya
prosesini daha ¢ox stimullagdirir [5].

Homginin, neftin torkibindo olan karbohidrogenlor aktiv sokildo mikrobioloji dagilmaya
moruz qalir. Karbohidrogen molekullar1 dayanigli kimyavi bilogsmolordir vo yalniz molekulyar
oksigenin istiraki ilo mikroorqanizmlar torafindon parcalanir, yani aerob orqanizmlorla. Bu
orqanizmlor karbohidrogen oksidlosdirici adlanir vo nefto ilk tosiri onlar gostorir. Neft
karbohidrogenlorinin oksidlogsmasindo, miixtalif mikroorqanizm ndovlori istirak edir (mas.
mikroskopik goboloklor, maya, mikrobakteriyalar, korinebakteriyalar, —mikrokoklar,
psevdomonadlar vo s). Bu bakteriyalar miixtolif karbohidrogenlordon yegans karbon vo enerji
manbayi kimi itifado etma gabiliyyatino malikdirlar [6,7].

Daha ovvol do bildirildiyi kimi, olverissiz asindirici miihitin neft vo qaz hasilati
miiossisalorindo  asas sobabi sonaye ¢irkab suylarinda bakteriyalarin moévcudlugudur.
Mikrobioloji korroziya qarst on tosirli dsul kimyavi metoddur - mikroorganizmlarin
yaranmasina sabab olan miihito bakterisidlorin totbigi ilo mahv edilmasidir [8].
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Moasalonin qoyulusu: Neft avadanliglari, miixtalif metal konstruksiyalarin korroziya maruz
qalmasinda miixtolif mikroorganizmlor istirak edir. Bu vaziyystds neftin miqdar1 azala bilar
Vo rezervuarlarin kegiriciliyi zadalonoa bilor. Osason siilfatla zongin suyu neft anbarina
vurdugda onun omoalo golmasi xiisusilo intensiv olur. Sulfatin azaldilmasinin imumi
reaksiyasi tonliyi:

SO4 % + 8 [H] — H2S + 2H,0 + 20H" (1)

Boylik migdarda hidrogen sulfid neft avadanligi iiglin agindiricidir. Buna géro SRB artmasinin
qarsisini almaq tiglin yeni nov reagentlorin axtarisi vacibdir [9].

Holl iisullari: Biokorroziyanin qarsisini almaq ii¢lin azot torkibli birlogsmolorin istifodssi
miisbat natico vermisdir. Bu isdo miioyyon miqdar tobii neft tursulari (TNT) termometrlo vo
qarisdirict ilo tomin olunmus ticbogazli kolbaya doldurulur. Qarigdirict iso salinir vo gotiiriilon
TNT-ys uygun mol nisbatinds etilen diamin damci-damci kolbaya slave olunur vo bir saat
miiddstinds qarisdirilir. TNT-nin etilendiaminlo 1:1 vo 2:1 mol nisbotinds reaksiyasi otaq
temperaturunda aparilir. Komplekslorin alinmasi reaksiyasi asagida gostorilon sxem iizra
gedir:

CH,-NH "

| > z© 29 _ | NH,CH,CH,NH

+RC —=RC_ 5 e
CH,-NH, ~OH
CH,-NH, o O + 4 O,
z y X

| +2R& — = RrCZ O—[NH3CH2CH2NH3 _O>C

CH,-NH, ~oH

Sintez olunmus maddaslorin 1Q- spektrlori ¢okilmis, quruluslar aragdirilaraq tosdiq edilmisdir.
Sokil 1-do bir molekul TNT-in 1 molekul etilen diamininlo qarsihigli tesirindon alinmis
kompleksin 1Q- spektri verilmisdir.

Miioyyon edilmisdir ki, spektrds asagida gdstorilon udma zolaglar1 vardir:

-1313,1395,1455 sm™ —CHs, CH», CH qruplarinin C-H rabitosinin deformasiya raqsi;

- 2853,2921 sm™* —CHj3, CH2, CH gruplarinin C-H rabitssinin valent ragslori;

- 1536 sm™ — NH3* vo karboksilat qrupuna (-COQ") xas olan udma zolaqlar iist-iisto diisiir.
Tursunun C=0 qrupuna xas olan udma zolaginin itmoasi vo kompleksin alindigini gostorir.
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BRUKER

Sokil 1: TNT-in etilen diamininlo 1:1 mol nisbatinds garsiliqh tosirindon alinmis kompleksin
IQ spektri

Sokil 2-do 2 molekul TNT-in 1 molekul etilen diamininlo qarsiligh tasirindon alinmis
kompleksin 1Q- spektri verilmisdir.

Miioyyon edilmisdir ki, spektrdo asagida gostorilon udma zolaqlar1 vardir:

-1314,1398,1455 sm™* —CHs, CH», CH gruplariin C-H rabitssinin deformasiya rogsi;

- 2853,2921,2950 sm™* —CHs, CH., CH gruplariin C-H rabitssinin valent rogslori,

- 1523,1627 sm™* — NHs* vo karboksilat qrupuna (-COQ") xas olan udma zolaglar1 iist-iisto

diisiir. Tacriiba 2-do do tursunun C=0O qrupuna xas olan udma zolaqglar itir, komplekso xas
olan udma zolaqlar1 yaranur.

o
=1

90

80

Transmittance [%]
70

60

3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600
Wavenumber cm-1

Sokil 2: TNT-in etilen diamininlo 2:1 mol nisbatinds garsiligh tosirindon alinmis kompleksin
1Q- spektri

Alinmig komplekslorin 5%-li mohlullart hazirlanmis fiziki-kimyavi gostaricilori toyin edilmis
vo bakterisidlik xassalari 6yronilmisdir.

Cadval 1-do 1:1 vo 2:1 mol nisbatindo alinmis komplekslorin  fiziki-kimyavi xassalori
gostorilmisdir.

Cadval 1: Alinmis komplekslarin va 5%-li mohlulunun fiziki-kimyavi gostaricilori
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Gostoaricilarin Cihazin ad1 Metod TNT-nin TNT-nin etilendiaminlo
adi etilendiaminlo 1:1 mol 2:1 mol nisbatinda
nishatindo kompleksi kompleks
kompleks 5%-li kompleks 5%-li
moahlulu moahlulu
Kin.ozliiliik Stabinger ASTM 1036,3 20,633 - 22,124
mm?/san, 20°C | SVM D445
Sixlg, g/sm® DMA 4500M | ASTM 10,9689 1,1097 - 1,1092
20°C D5002
Donma temp. Metodika rocT -15 -21 +0 -19
C’ 20287-91

Sintez olunmus kompleksin 5%-li mohlulu hazirlanmig bakterisidlik xassalori 6yranilmisdir
Vo naticalari cadval 3-do verilmisdir. Miioyyan olunmusdur ki, 2:1 mol nisbatinds sintez
olunmus kompleks birlosmonin 250 mq/l qatiliqgda bakterisid effekti 43,3%, 500 mq/l qatiliqgda
46,6% va 1000 mq/1 qatiligda 73,3% olmusdur (cadval.2).

Cadval 2 : Kompekslorin bakterisid gostoaricilori

Maddanin Bakteriyalarin H.S Bakterisid
Komplekslorin sorti adi vo torkibi qatilig, say1 (hiiceyra miqdari effekti,
C- mg/l say1/ml) mq/l Z-%
o[+ 250 107 196 23

rR-cZ - [ NH30H20H2NH2] 500 108 170 333

1000 104 93.5 63.3

250 108 144.5 43.3
re?C. [ N 4 O\\ 500 108 136 46.6

O |NH;CH,CHoNHG {5 cr | 1000 10° 68 733

Nazarat-1 SRB-siz miithitde H,S-in miqdari 32 mg/l
Nazarot-11 SRB-1i miihitds H,S-in migdar 255 maq/Il
Noazarot-111-Qidali miihitds bakteriyalarin say1 108 hiiceyrs say1/ml

Natica: Tabii neft tursularinin etilen diaminls 1:1 va 2:1 mol nisbatinds komplekslori alinmis
IQ spektrlori ¢okilmis quruluslari arasdirilaraq tosdiq edilmis, fiziki-Kimyovi gostoricilori
Oyronilmis, inhibitor bakterisid xassolori tadqiq edilmisdir. Miisyyan edilmisdir ki, 1:1 mol
nisbatinds alinmis kompleks birlosmonin 250 mq/1 qatiligda bakterisid effekti 23%, 500 mq/1
qatiligda 33,3%, 1000 mg/11 qatiliqda 63,3; 2:1 mol nisbatinds alinmis kompleks birlosmanin
250 mq/l qatiligda bakterisid effekti 43,3%, 500 mq/l qatiligda 46,6%, 1000 mq/l gatiliglarda
73,3% olmusdur. Noticoyoa oasason 2:1 mol nisbotindo alinmis kompleks birlogmani
mokroorganizmlorin inkisafanin garsisini almagq ti¢iin totbigi miimkiindiir.
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ABSTRACT

Complexes of natural petroleum acids with ethylenediamine in the ratio of 1: 1 and 2:1 mol
was obtained, physicochemical indicators, inhibitory bactericidal properties were studied
structures with IR-spectra were studied and confirmed. 5% solutions of the complexes were
prepared and it was determined that the bactericidal effect of the complex obtained at a ratio
of 1: 1 mol at a concentration of 250, 500, and 100 mg / | is 23%, 33.3% and 63.3%. Then, the
Thus,
the bactericidal effect at concentrations of 250, 500 and 1000 mg / | was 43.3%, 46.6% and
73.3%. A relatively high bactericidal effect to prevent the growth of bacteria was observed in
complex compounds obtained in a ratio of 2:1 mole of natural petroleum acid compared to

bactericidal properties of the complex obtained in a ratio of 2:1 mol were determined.

other compounds.

Keywords: natural petroleum acids, ethylenediamine, bactericidal action, complex salts,

sulfate-reducing bacteria, corrosion-dangerous microflora
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XULASO

Todqiat isi miiasir dovriin toloblorindon biri olan alternativ enerji monbalorindon on ¢ox
istifado olunan kiilok enerjisinin elektrik enerjisina ¢evrilmasi masalosing hosr olunmusgdur.
Homginin kiilok enerjinin azorbaycanda istifadoesine baxilmigdir. Enerjinin ¢evrilmasi prosesi
hoyata keg¢dikdon sonra, alinan enerjinin toplanilmasi vo diizgiin istifadosi iiglin,
programlasdirilan mantiqi kontrollerlordon istifads edorak, idaroetmo sistemi qurulmusdur.
Acar sozlar: alternativ enerji, giinos enerjisi, giinos paneli, MPLAB IDE, mikrokontroller,
hidroenergetika, xilisusi proqram tominati

Giris: Son illordo neft-qaz ehtiyatlarinin azalmasi, kimyavi yanacaq va enerji manbalarinin
durmadan otraf miihito verdiyi ziyanlar vo Kimyavi enerji moanbolorinin tikonmosi giinas,
kiilok vo digor tobii enerji monbalarina olan talobati artirmisdir. Hal-hazirda elektik enerjisinin
alimmas1 liclin on ¢ox istifado olunan tisul komiir kimi qaliq yanacaqlarin yandirilmasi ilo
hoyata kecirilir. Lakin bu yanacaqlarin yanmasi naticasindo karbon vo diger kimyavi
birlosmoalor meydana galir vo otraf miihito yayilir vo naticods otraf miihitdo ciddi sokilda
cirklonma bas verir. Homg¢inin enerji alinmasi iigiin istifado olunan xammalin miqdar:1 alinan
enerjinin iqdari ilo miigayisads az oldugu ii¢iin bu yolla enerjinin alinmasi olverisli iisiil hesab
edilmir. Biitiin bu sabablor alternativ enerji manbalarindan istifads zaruratini ortaya qoyur.
Alternativ enerji manbolori tilkonmoz moanbolor hesab olunur va onlar ortaf miihito hegbir
ziyan vermirlor. Diinyanin bir ¢ox 6lkalorinds asas olaraq kiilok enerjisindan istifads olunan
enerji mombalarindan istifads olunur. Homginin 6lkamizdads kiilok enerjisindon genis istifada
edilir. Kiilok enerjisi digor alternativ enerji monbalari olan giinos, hidroenergetika, geotermal
va biokiitls enerjisindon 6ziinlin maya dayaring, ekoloji tomizliyina va tiikonmozliying gors an
sorfolisidir. Tocriiba gostarir ki, Azarbaycanin bir ¢ox rayonlarinda kiilok enerjisi qurgularinin
totbiginin boylik perspektivi vardir. Hesablamalara goro Azorbaycan Respublikast 6ziiniin
cografi voziyyatino, tabii soraitine vo iqtisadi infrastrukturuna gérs 800 MVt-a yaxm illik
kiilok enerji ehtiyatina malikdir. Bu ehtiyat ildo toxmini hesablamalara géro 2,4 milyard
kVt/saat elektrik enerjisi demokdir. Bu isa, 6z ndvbesindo, ildo 1 milyon tona yaxin sorti
yanacaga gonast, on oasasi 1s9 ildo kiillii miqgdarda tullantilarin, o ciimlodon azondagidici olan
karbon dioksidin atmosfera atilmasinin garsisinin alinmasi demakdir.

Masalonin qoyulusu: Coxillik miisahidslor noticosindo miioyyon edilmisdir ki, on olverisli
kiilok soraiti Abseron yarimadasinda, Xozor donizi sahili zolaginda vo akvatoriyanin simal-
qorb hissasinde olan adalardadir. Azerbaycanin qorbinds Gonce-Daskoson zonasinda vo
Nax¢ivan Muxtar Respublikasinin Sorur-Culfa orazisinds kiiloyin orta illik siirati 3-5 m/san.
oldugu tigiin bu regionlarda orta giiclii kiilok elektrik qurgularindan istifads etmok olar. Kiilok
generatorunun idaroetmo sisteminin elektrik sxeminin elementlori vo islomo prinsipi nodon
ibarotdir: gordiiylimiiz kimi asas maqgsad proqramlasdirilan mentiqi kontrollerin vasitast ilo
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gidalanmani  diizgiin hoyata kecirilmosidir. Bunun ii¢lin toplayic1  vasitolorinin
xarakteristikalari haqqinda molumati bilmok lazimdir ki, homin parametrlorin osasinda
toplayic1 vasitolorinin gorginlik hodlorinin programlasdirilan montiqi  kontrollerlo idars
edilmosidir. Bu o demokdir ki, toplayici vasitonin gorginlik haodlorinin doyigmasinin
programlasdirilan montiqi kontrollerin giris oyagma daxil edoroklo program tominatinda
parametrlorin 6ziiniin qeyd edarak, kiilok generatorunun 6ziiniin yiiklor arasi vo ya toplayici
vasitalor arasi diizgiin ke¢irilmisini hoyata kegirilmasidir [1-4]. Bunun {i¢iin biz no etmaliyik?
Programlasdirilan montiqi kontrollerin qidalandirilmas1 {igiin, kontrollerin 6ziine 5V sabit
gorginlik vermok lazimdir. 5V aldo etmok {i¢iin, toplayici vasitodon kontrollerin gida ayagina
gaorginlik vermok lazigdir. Lakin toplayici vasitolorin sistem sokilindo yaradilmasi zamani,
sistemlorin gorginlik hadlari forglons bilor. Yoni qurulan sistemlors asason gorginliklik hodlori
12V, 24V va ya 48V ola bilor. Bu o demok deyil ki, kiilok sistemlorinin hadlori ancaq biz
qeyd etdiyimiz kimidir. Boylik sistemlorde 96V, 110V, 220V-luq gorginliklordon do istifado
olunur. Lakin biz kigik sistemlori nazors tutdugumuza gors, qeyd etdiyimiz li¢ gorginlik
hadlorindon istifads edacoyik. Yuxarida geyd oldugu kimi, quruldugu sistemlors asason (hansi
sistemdon istifado olduguna uygun, yoni 12V, 24V, 48V) proqramlasdirilan montiqi
kontrollerin diizgiin qidalanmasi 5V-a tomin olunmalidir. Bunun magsadls qidalanmani tomin
etmok {iglin bizim torofimizdon LM7805 tipli istifado edilmisdir. Bundan olva stabilitronun
cixisinda 5V stabil gorginliyi oldo etmok ugiin, girisdo 1n4007 tipli dioddan, 200 Omluq
miigavimatdon, 50V voltlug 100mkF-liq ttumdan vo 470mkHn induktivlik sargisindan
istifado olunmugdur. LM7805 tipli stabilitronun ¢ixisinda iso 80V 220mkF-liq tumdan
istifado edilmisdir.

Bundan olave toplayici vasitonin xarakteristikalarini oaldo etmok {iciin doyison rezistordan
istifada edarok, homan rezistorun orta noqtasini programlagdirilan mantiqi kontrollerin birinci
girisine daxil edorok toplayici wvasitolorin gorginlik xarakteristikasinin - doyigmosinin
taninmasin1 hoyata kegiririk. Eyni zamanda proqramlasdirilan mantiqi kontrollerin xtisusi
program tominati vasitosi ilo, homin parametrlorin hadlorinin diizgiin secilmosini hoyata
kecirilir. Bu parametrlor diizgin geyd olunduqdan sonra, parametrlorin doyismosi,
programlasdirilan montiqi kontrollerin birinci giris oyagina daxil olaraq vo bizim torafdon
yaradilmis proqram tominati ilo tonzimlonarak, ¢ixis parametrlorinin diizgiin idars olunmasi
hoayata kegiriir. Bu iso eyni zamanda, proqramlasdirilan mantiqi kontrollerin giris parametrinin
4V-u kimi, toplayici elementlorinin is9, gorginliyinin maksimal haddins (15V-a, 30V-a, 60V-
a) borabar olaraq yerino yetirilir. Bu parametr proqram tominatinda maksimal hadd kimi qeyd
olunur va toplayict elementlorin xiisusiyystlorindon ashi olaraq, asagi vo yuxar1 gostoricilor
arasinda idaretmo prosesini tonzimloyir. Cixisda biz 1000m-lug ve 47kOm-luq
mugqgavimatlordon istifado edirik, bizim halda proqramlasdirilan mantiqi kontrollerin B0, Bl
cixig parametrindon istifado olunur. Qeyd etmok lazimdir ki cixislarin sayi 8-0 borabordir,
lakin biz bunlardan yalmiz iki parametrini gotiirorok c¢ixisdaki relelor vasitosi ilo enerjinin
diizglin tonzimlonmosini hoyata kegiririk. Sxemdon gostorildiyi kimi porqramlagdirilan
montiqi kontrollerinin ¢ixig parametri 1000m-luq miiqavimatdon kecorak iki tranzistorun
(BC547 tipli tranzistordan istifade olunur) baza ayagina birbasa qosulur vo eyni zamanda baza
ayaginda potensial olmuyan halda olavo gorginliklorin yaranmamasi tgiin 47kOm-luq
miiqavimat torpaqla birlogdirilir. Buna baxmayaraq tranzistorlarin emitter ayaqlar1 bir-biri ilo
olagolonmis vo torpaga qosulmus, kollektor ayaqglari iso relenin idaroedici dolagina
birlagdirilorak, progqramlasdirilan montiqi kontrollerin ¢ixigdaki iki parametrindon asli olaraq
hansi tranzistorun islomasi hoyata kegirilir [5, 6]. Bu sobobdon relelorin istifadesi zamani,
yaratdigimiz sistemdon aslhi olaraq, onlarin normal agiq vo normal bagl kontaktlara malik
olmagi miitlogdir. Bizim istifado etdiyimiz qurguda, relenin normal bagh kontakti -
yiikloyiciyo (akkumulyatora), normal ac¢iq kontakti iso - balast yiikiino birlosdirilir.
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Yiikloyicilorin dolmasi zamani, yikloyicinin gorginlik hoddi programda qeyd etdiyimiz
gorginlik hoddini aganda, PMK-in ¢ixisinda yaranan signal vasitasi ilo, kiilok generatorundan
alman giic, rele vasitosi ilo balast yiikiino atilir. Bu zaman kiilok generatorundan alinan enerji
haddi kifayot qodor boylik olsa, ikinci rele vasitosi ilo kiilok generatorunun tam doyanmasi
yerino yetirilir [7]. Bundan oslavo sxemdo slavo parametr kimi animometrdon do istifado
nozordo tutulmusdur ki, kiilok generatorunun bdyiik kiiloklords dayandirilmasini hoyata
kecirmak olsun.

MPLAB proqram tominati: MPLAB IDE 3.40 va daha sonraki versiyalarinin layiho
menecerlori bir ne¢a fayldan ibarat olan layihslori dostoklayirlor. MPLAB IDE 3.31 vo daha
ovvalki versiyalarda yerins yetirilmis layihalori agdiqda onlar avtomatik olaraq yeni versiyaya
konversiya edilocoklor. Konversiya edilmis layiholori ovvalki versiyalarda tokrar agmaq
miimkiin deyil.

e MPLAB IDE layihalarinin gisa icmali
MPLAB IDE layihssi layiholondirms miihitinin miixtslif alat vasitalorinin isi li¢lin zoruri olan
fayllar qrupudur. Layiho kompilyasiya qovsagindan vo bir vo ya bir neg¢o ilkin qovsaqdan
ibarotdir. ilkin qovsaqglar bunlardir: assembler vo ya C —do yazilmis ilkin fayllar, obyekt
fayllar1 vo linker ssenari fayllari. Adston layihonin fayllari ilkin fayllarin oldugu direktoriyada
yerlosirlor. Bundan basqa, oalavo obyekt fayllar1 (precomp.o) qosula bilor, onlarin torkibinds
asagidakilar ola bilor:
- baglama kodu;
- inisializasiya kodu;
- kasilmalorin tipik emal metodikast;
- doyisonlorin tosviri.
Bu fayllarin torkibinde hom do qurgunun xarakteristikalar1 vo/va ya yaddas modeli ola bilar.
MPLINK linkerindon istifado etmoklo layihonin ¢ixis fayllarinin generasiyasi ii¢lin kitabxana
fayllar1 vo ssenari fayllari (device.lkr) ilo birlikds obyekt fayllari totbiq olunur.
MPLINK linkerinin isinin asas naticosi HEX faylidir (prog.hex), bu fayldan MPLAB SIM
simulyatoru, MPLAB ICE emulyatoru istifado edir vo bu fayl programmatorlar torofindon
mikrokontrollers yazila bilor.
Idaroetmo sistem bunlardan ibarotdir,molumdur ki,kiilok generatorunun kinetik enerjisinin
elektrik enerjisino ¢evrilmasi prosesinds enerjinin Oziinii toplanmast masalosi miithiim
masalalordon biridir. Kiilok generatoru vasitesi ilo kinetik enerjinin elektrik enerjising
cevrilmasi vo onun bir basa istifado etmok imkanina malik olmadigindan asason kigik elektrik
stansiyalarda homon elektrik enerjisinin toplanmasi hoyata kegirilmoalidir. Lakin problem
ondan ibarotdir ki, bu toplayici vasitolorin diizgiin tonzimlomasini hoyata kec¢irmok lazimdir.
Nozors alaq ki,kiilok kiitlosinin daimi olaraq sutotini vo istiqgamotini doisdiyine goro giinog
elektrik stansiyalarina nisbaton forglidir. Ona goro forqlidir ki,kiilok kiitlosinin qisa anliq
bdyiik suratlore malik olmasi,enerji hasilatinin da maksimal hadlora gotirib ¢ixara bilar,lakin
biz bilirik ki,toplayici vasitalorin xiisusi dolma amsali var vo nominal hadlarindon 0.1 omsal
ilo dolmasi hoyata kecirilmolidir. Lakin bizin kiilok generatorunun alan enerjinin hacmi
homon hadlordon dofslorlo artiq olur.Bu da toplayict vasitonin 6ziino monfi tosirloro gotirib
¢ixara bilor.Bunun {i¢iin bizo togdim olunan isdo slavo balaslardan istifado olunmasi hoyata
kecirilir ki,proqramlagdirilan montiqi kontrollerin pragramlasdirilanda homon parametrlorin
qeyd olunmasina asason diizgiin enerjionin paylanilmasi hayata kegirilir. Hesab edek ki, bizim
girisimizdo kiiloyin surati 12m/san-dir,lakin buna baxmiyaraq kiilok kiitlosinin hoddi 9m/san-
don 18m/san-dok doyigsmoys malikdir. Bdoyiik kiiloklordo bdyiik enerji hasilati omalo
goldiyindon toplayici vasitonin diizgiin dolmasi hoyata kegirilmir. Bu halda slavo balaslardan
istifado edorak enerjinin bir hissasinin hamon balaslara atilmasini hoyata kegirorak akumlyator
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batareyasinin geyd olunan xarakteristik gostoricilora gotirilib ¢ixarilmasini hoyata kegirmok
imkanma malikdir. Bunun {iglin bizim toqdim etdiyimiz qur§uda 3 parametrin Gzilinlin
doyigsmasina uygun olaraq kiilok generatorunun 6ziinun tonzimlonmasini hoyata kegirora bilor.
On vacib parametrlordon biri toplayici vasitonin diizglin doldurulmasidir, bunun {igiin program
tominatina maksimal vo minimal hadlor verilir,toplayici vasitonin xarakteristikasina uygun
olarag, bunuda geyd etmok lazimdir ki, toplayici vasitolorin xarakteristikalar kifayat qodor
forqlidir. Biz xarakteristikalar1 alds edib proqramlasdirma montiqi kontrollerin ancaq program
hissasinda xiisusi yerlords geyd edib bu parametrin 6ziiniin idarsolunmasini hoyata kegiririk
lakin,parametrlorin say1 cox oldugundan ikinci parametr kimi ¢i1x1s parametrini geyds almisiq,
bunun {iglin do proqramda xiisusi yer olaraq homon balaslarin hodlori geyd olunmus vo
bildirdiyimiz kimi kiilok kiitlosinin bir anda béyuk hocmdo golin ¢atdigina gors ¢ixisdaki
giiclorin hoddindon artiq boyiik oldugundan homon toplayici vasitolorin xarakteristikalarin
asiminl hoyata kegirilmomasi li¢iin olavo balaslardan istifads edorak enerjinin bir hissasinin
balaslara yonoldilmasi qalan bizo lazim olan hissasini isa toplayici vasitonin iizorine atilmasini
hayata keciririk. Buna baxmiyaraq boyiik kiiloklords kifayot qodar xiisusi qurgu vasitasi ilo
yoniki animometr vasitasi ilo kiiloyin suratini dlgorak hansisa bir maksimal parametr nezerde
alaraq kiilok generatorunun tam dayanmasini hoyata kegirmoys malikiy. Bunun hamisini gqeyd
edorak toqdim olunan igin 6ziiniin somaralaliyi real qurgu soklinds tosvir olunmus,yigilmas,
homon qurgunun sokili buraxilis isimds toqdim olunmusdur vo idaroedici sisteminin basqa
qurgulara nisbaton kifayot qodor islomosi siibuta yetirilmigdir. Onu da geyd etmok lazimdir
ekonomik noqteyi baximindan bizim qurgumuzun idaroedici sistemimizin qiymaoti kifayst
godor az, lakin coxlu sayda parametrlor noqteyi nozorindon kifayat qodor cox parametrloro
idaraolunmasi {i¢iin nazordo tutulmusdur.

Noatica: Tadqiat isi miiasir dovriin toloblorinden biri olan alternativ enerji monbalorindon on
cox istifado olunan kiilok enerjisinin elektrik enerjisine ¢evrilmasi maosalasing  hasr
olunmugdur. Homginin kiilok enerjinin azorbaycanda istifadasine baxilmisdir. Enerjinin
cevrilmasi prosesi hoyata kecdikdon sonra, alinan enerjinin toplanilmas: vo diizgiin istifadasi
iiclin, programlasdirilan meontiqi kontrollerlordon istifado edorok, idaroetmo sistemi
qurulmusdur. Idaroetmo sistemin analizi aparilmis, bunun osasinda elektrik sxemi
qurulmusdur. Idaroetmo qurgusu, hava axmin kinetik enerjisinin elektrik enerjisino
cevirilorok, diizlondirilmasini hoyata kecirdikdon sonra, alinan enerjini batareyalarda
toplanilmasini hoyata kegirir. Idaroetmo prosesinin diizgiin aparilmasi iigiin MPLAB programi
vasitasi 1lo qurgunun idaretma proqram tominati yaradilmis vo analizi aparilmigdir.
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ABSTRACT

The research is devoted to the conversion of wind energy from alternative energy sources into
electricity, which is one of the requirements of modern times. The use of wind energy in
Azerbaijan was also considered. Once the energy conversion process has taken place, a
control system has been set up using programmable logic controllers to collect and properly

use the energy received.

Keywords: alternative energy, solar energy, solar panel, MPLAB IDE, microcontroller,

hydropower, special software
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ABSTRACT

All work on the construction of pumping and compressor stations is usually divided into two
groups of zero cycle work and ground cycle work. The work of the zero cycle includes the
preparation of the construction site, earthworks, work on the construction of foundations for
buildings, pumping units and technological equipment, work on the construction of
underground pipelines and utilities. The work of the ground cycle includes work on the
construction of buildings for pumping and compressor shops and auxiliary buildings,
installation work on installation and fixing on the foundations in the design position of
pumping units.

Compressor stations (CS) have been installed along the pipeline route to maintain a certain
flow rate of the transported gas and to ensure optimal pressure in the pipeline. A modern
compressor station is a complex engineering structure that provides the basic technological
processes for the preparation and transportation of natural gas.
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XULASO

Nasos vo kompressor stansiyalarinin ingast ilo baglh biitiin iglor imumiyyatlo sifir dovr vo
torpaq dovrii olmagla iki qrupuna boliiniir. Sifir dovriiniin isina tikinti sahasinin hazirlanmasi,
torpaq islori, binalar, nasos aqreqatlart vo texnoloji avadanliglarin tomallorinin insasi, yeralti
boru kamorlari vo kommunal gsabokalorin insasi iglori daxildir. Torpaq dovriiniin isino nNasos vo
kompressor sexlori vo komokgi binalar {igiin binalarin ingasi, nasos qurgularinin dizayn
movgeyinda tomoallorin qurasdirilmasi va barkidilmasi tizra qurasdirma islori daxildir.

Daginan qazin miiayyan bir axin siiratini gorumag va boru kamorindoki optimal tozyigi toamin
etmok tiglin qaz komori marsrutu boyunca kompressor stansiyalar1 (KS) qurasdirilmisdir.
Miiasir bir kompressor stansiyasi, tobii qazin hazirlanmasi vo naqli liglin asas texnoloji
proseslari tomin edon kompleks bir mithandis qurulusudur.

Acar sozlar: kompressor stansiyalari, gaz komori, bina qurulusu, giiclondirici kompressor
stansiyalar1

Introduction: The block-complete and block-modular pumping (NS) and compressor (CS)
stations, bases and foundations for them are given, the bases for calculating the building
structures of buildings and structures of the NS and CS are given. The organization of
assembly and special construction works during the construction of pumping and compressor
stations is considered. The installation of NS and KS units, their technological equipment,
water supply systems, sewerage systems, etc. is described.

The section Building solutions provides a brief description of architectural and construction
solutions for buildings and structures of pumping and compressor stations and design
solutions that ensure the specified illumination, favorable conditions for the air environment
of production and auxiliary premises, reduction of industrial noise and vibrations, electrical,
explosion and fire safety, and protection of building structures from corrosion. A brief
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description of design solutions for household and sanitary services for those working at the
pumping or compressor station is also provided. The graphic part contains plans, sections and
facades of buildings and structures.

During the construction of pumping and compressor stations of main pipelines, the volume of
erection of pile foundations, not only for buildings and technological.

Until recently, there was a time gap between the start of general construction work and the
start of installation and special construction work, in particular during the construction of a
pumping or compressor shop. This was due to the fact that work on the installation of gas-
pumping or pumping units began only after the complete completion of the construction of the
building of the compressor or pumping shop. In addition to lengthening the construction time
of pumping or compressor stations, this complicated the installation of gas pumping or
pumping units. In this regard, more and more often, the installation of pumping equipment is
carried out before the start of construction of buildings for pumping and compressor shops. In
practice, especially in the conditions of Western Siberia, the flow-combined method of
construction of compressor stations is increasingly used, characterized by the following
features.

As you know, all major gas fields are located at a considerable distance from large consumers.
Gas is supplied to them via gas pipelines of various diameters. When gas moves, due to
various types of hydraulic resistance along the length of the pipeline, its pressure drops, which
leads to a decrease in the throughput of the gas pipeline. Therefore, it is impossible to
transport gas in sufficient quantities and over long distances only due to the natural reservoir
pressure.

Problem Statement: To maintain a given flow rate of the transported gas and ensure its
optimal pressure in the pipeline, compressor stations (CS) are installed along the gas pipeline
route. A modern compressor station is a complex engineering structure that provides the main
technological processes for the preparation and transportation of natural gas.

It serves as a control element in the complex of structures included in the main gas pipeline. It
is the parameters of the compressor station that determine the operating mode of the gas
pipeline. The presence of the compressor station makes it possible to regulate the operating
mode of the gas pipeline with fluctuations in gas consumption, making the most of the
accumulating capacity of the gas pipeline. On main gas pipelines, there are three main types
of compressor stations: head, linear and booster.

The head compressor stations (GCS) are installed immediately after the gas field and are
designed to maintain the required pressure of the process gas for its further transport through
the main gas pipelines, when, as a result of the development of a gas field, the reservoir
pressure in it decreases.

A characteristic feature of the GCS is a high compression ratio at the station, which is ensured
by the sequential operation of several gas-pumped units (GCU). At the GCS, increased
requirements are imposed on the quality of the process gas preparation - cleaning from
mechanical impurities, drying from gas condensate and moisture, as well as removing, if any,
by-products: hydrogen sulfide, carbon dioxide, etc.

Linear compressor stations are installed on main gas pipelines, as a rule, every 100-150 km.
The purpose of the compressor station is to compress the natural gas entering the station, from
the inlet pressure to the outlet pressure, due to the design data, in order to ensure a constant
and specified gas flow rate through the main gas pipeline. Large gas pipelines are built mainly
for pressures P = 5.5 and 7.5 MPa.

Booster compressor stations (BCS) are installed at underground gas storage facilities (UGS).
The purpose of the booster compressor station is to supply gas to the underground gas storage

e e

l 54 ] Proceedings of Azerbaijan High Technical Educational Institutions

T———————




© THE BALTIC SCIENTIFIC JOURNALS

PAHTEI

REFERRED & REVIEWED JOURNAL

E-ISSN: 2674-5224 f—t~ .

CILD 06 BURAXILIS 02 2021

from the main gas pipeline and to take natural gas from the underground storage (as a rule, in
the winter period) for its subsequent supply to the main gas pipeline or directly to gas
consumers. Booster compressor stations are also built on a gas field when the reservoir
pressure drops below the pressure in the main pipeline. A distinctive feature of BCS from
linear compressor stations is a high compression ratio 24, improved preparation of process gas
(dryers, separators, dust collectors) coming from the underground storage in order to clean it
from mechanical impurities and moisture carried out with the gas.

Gas distribution stations (GDS) are also being built near gas consumers, where gas is reduced
to the required pressure (P = 1.2; 0.6; 0.3 MPa) before supplying it to the gas network.

The amount of gas pumped through the compressor station is regulated by turning on and off
the operating gas-pumping units, changing the rotational speed of the power turbine of a GPU
with a gas turbine drive, etc. However, in all cases, they strive to ensure that the required
amount of gas is pumped with a smaller number of units, which naturally leads to a lower
consumption of fuel gas for the needs of pumping and, as a consequence, to an increase in the
supply of commercial gas through the gas pipeline.

Problem Statement: The regulation of the gas pipeline throughput by shutting down the
operation of individual compressor stations at the design capacity of the gas pipeline is
usually not practiced due to the overspending of energy consumption for gas compression in
such an operation scheme. And only in those cases when the gas supply through the pipeline
is noticeably reduced in comparison with the planned one (for example, in summer),
individual compressor stations can be temporarily stopped. All that has been said above
indicates that gas transportation over long distances is a very complex technical problem, on
the solution of which the development of the gas industry and the country's economy as a
whole largely depends.

A compressor station, depending on the number of trunk gas pipelines, can consist of one, two
or more compressor shops equipped with one or more types of gas compressor units. As a
rule, each compressor station works on its own gas pipeline. Due to technological
considerations of gas transport, compressor shops can be connected by special bridges at the
station inlet and outlet.

Typical technological piping of the compressor shop is designed to ensure the reception of the
process gas transported through the gas pipeline to the station, its purification from
mechanical impurities and dropping liquid in special dust collectors and filter-separators, the
distribution of gas flows through the gas-pumping units ensuring their optimal loading, the
possibility of gas cooling after it compression before being fed into the gas pipeline, bringing
the shop to work on the “stationary ring” during start-up and shutdown, as well as transit
passage of the transported gas through the main gas pipeline, bypassing the compressor
station. In addition, the technological piping of the compressor shop should provide the ability
to discharge gas into the atmosphere from all its technological gas pipelines through special
spark plug valves.

Depending on the type of centrifugal blowers used at the compressor station, there are two
basic diagrams of the GPU piping:

- a scheme with a parallel collector piping typical for full-pressure blowers (used in the
Mednogorsk compressor station);

- a circuit with sequential piping, typical for not full-pressure blowers.

Full-pressure blowers: The flow path of these blowers is designed in such a way that, at the
nominal rotor speed, it is possible to create a compression ratio of up to 1.45-1.50, determined
by the calculated design gas pressures at the inlet and outlet of the compressor station.
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Partial-bore blowers. The flow path of these superchargers is designed for a compression ratio
of 1.231.25. In operation, there is a need for two- or three-stage compression, i.e. in providing
a compression ratio of 1.45 or more. The latter is typical mainly for underground gas storage
stations. Figure 4 shows a schematic diagram of a compressor station with a parallel piping of
a gas compressor unit for the use of full-pressure blowers. According to this scheme, gas from
the main gas pipeline with the nominal diameter of 1220 mm (DN 1200) through the safety
valve No. 19 is supplied to the node for connecting the compressor station to the main gas
pipeline.

Solution methods: A compressor is a device whose task is to increase the pressure level and
also to compress air or gas. Natural gas is under high pressure when it flows through the main
gas pipeline. In order for natural gas to remain under pressure, it must be compressed
periodically as it moves through the MQP. This is achieved using compressor stations (CS),
where the gas is compressed by a turbine or engine.

Over long distances, friction lowers the pressure in the gas pipeline, and the gas flow slows
down. There are 100 compressor stations located at a distance of about 80-100 km from each
other along the gas transmission system on the MQP routes, which provide the necessary
"increment” of gas, helping it to move from one point to another.

CCs work around the clock, and they are monitored around the clock by highly qualified
personnel in the control center. CS use a variety of security systems to protect the public,
employees and facilities.

Each compressor station must have an emergency shutdown system that stops the compressor
units, isolates the gas pipelines from the station and diverts gas to the gas pipeline near the
compressor station.

All emergency shutdown systems are fully tested annually in accordance with the regulations.
The turbines that drive gas compressors use low-emission technology and run on natural gas
fired by clean combustion.

In the United States, current federal regulations require turbines to be designed to have
nitrogen oxide (NOx) emissions of 25 ppm (parts per million by volume, dry) under normal
operating conditions. In the event that natural gas escapes from the compressor station, during
annual tests or during an emergency shutdown, natural gas - a mixture of hydrocarbons,
primarily methane - will safely rise and dissipate, as it is sucked into the atmosphere, because
methane is lighter than air.

The noise level at the compressor station should not exceed the average noise level during the
day and at night of 55 decibels in the nearest noise-sensitive area, for example, in residential
buildings, schools, hospitals, etc.

For comparison, a dishwasher is noisy at 50 dBA. A compressor is a device whose task is to
increase the pressure level and also to compress air or gas.

Today, there are different types of compressors on the market, which allows you to choose a
compressor of the right design for a specific purpose.

Booster Compressor Stations (DKS) are equipped with compressors of various types -
screw, centrifugal, piston. DKS are subdivided into types, depending on their power,
functional purpose, design features, drive type and other technical characteristics. The
compressor station can be designed to compress various media. Gas compressors are designed
to compress nitrogen, propane-butane, oxygen. Air - for supplying compressed air to various
consumers. Electric motors, gas turbines and internal combustion engines can be used to drive
the compressors. Depending on the design, dimensions and operating conditions, compressor
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stations can be divided into stationary and mobile, according to the design of the drive used -
in stations with an integrated or external drive.

Compressors are divided into different categories depending on the parameters of the supplied
air or gas (quality, volume, maximum pressure).

Structurally, some types of booster compressor stations require a water or air cooling system.

Results: Analysis of the given technological scheme indicates the presence of a large number
of pipeline fittings (taps, valves, check valves, etc.) designed to control gas flows. It is
customary to call a valve a shut-off device, in which the movable part of the shutter, having
the shape of a body of revolution with a hole for passing gas, rotating around its axis
perpendicular to the pipeline, blocks the notes of gas. These cranes can be driven by
hydraulic, pneumatic, pnevmohydraulic or electric. In some cases, they can also have manual
control. Shut-off valves with a ball valve are most widely used on main gas pipelines and are
used on separators, dust collectors, chambers for starting and receiving cleaning pistons, and
plug connections, compressor stations, various kinds of jumpers, piping of gas pumping units,
etc.
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