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EFFECTIVENESS OF THE NEW COMPOSITION AGAINST
SALINIZATION IN THE LABORATORY

'Mehpara Adigozalova, *Nijat Khalikov

L2pzerbaijan State University of Oil and Industry, ‘Department of Chemistry and Technology of Inorganic
Substances, Department Oil and gas transportation and storage, PhD, “Master student.

E-mail: 'mehpareadigozelova@yahoo.com, *xaligovnicat.99@gmail.com

ABSTRACT

Experience in the development and operation of oil fields shows that methods based on
technological processes of oil production can be used to prevent the deposition of inorganic salts
in wells and equipment. In particular, one of the reasons for the saline subsidence, with the
exception of the mixing of chemically incompatible waters during the overflow of oil fields, is the
low viscosity, which leads to an increase in the rate of water-oil flow in the oil reservoir.

During oil production, solid sediments of inorganic substances accumulated in the bottom zone of
production wells, production equipment and walls of lifting pipes, pumping equipment and oil
storage tanks are observed. The main source of these salts is oil and water. Salt deposits affect
surface equipment as well as equipment in the wells being operated.

The main reason for the precipitation of salts from the solution is that the concentration of these
ions is greater than the equilibrium concentration.

This situation, which we encounter in the oil field system, leads to oil losses as well as additional
repair costs. Given that the most important task in the oil industry is to increase the efficiency of
oil production, storage and refining. One of the important directions in solving this problem is the
fight against deposits of inorganic salts.

Metal samples made of Ct20 steel were polished and degreased after cleaning from dirt and
corrosion products. 400 ml of sample water was poured into a flask and placed in a flask heater.
The flask is heated from below and from the sides. After the test medium has evaporated, the
remaining model medium is added to the flask.

After testing, the samples are removed from the flask, washed under running water and filtered
and dried. Salt deposition was observed using the MBS-9 microscope. The amount of precipitated
salt was measured according to the 1 mm? surface area of the sample.

Studies have been performed in the laboratory to evaluate the effectiveness of the inhibitor.

A composition with 4% NH4F + 7% HCI + 1% methanol + 0.3% surfactant + up to 100% water
was prepared.

Ammonium biofluoride, soluble in hydrochloric acid, partially neutralizes it, resulting in the
formation of acid and ammonium chloride. Hydrogen fluoride has the property of reacting with
strong corrosion of the contact surface with silicate and aluminosilicate minerals.

Alkaline methanol added to the composition was used to reduce the acidity of the solution.

In order to reduce the interfacial tension at the border of the "oil-inhibiting solution”, a surfactant
Is added to increase the effect of acid additives.

The composition was tested in the model aquifers of the Surakhani oil field.

The composition is a colorless, odorless chemical regent. The reagent is not dangerous, does not
require special storage measures, is easily dosed in water and does not lose its quality during long-
term storage.
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LABORATORIYA SORAITINDO YENI KOMPOZIiSiYANIN
DUZCOKMOYO QARSI EFFEKTIVLIYI

'Mehpara Adigézalova, *Nicat Xaliqov

12 Azorbaycan Dévlot Neft vo Sonaye Universiteti, "Kimya vo geyri-iizvi maddslorin texnologiyasi kafedrasi, “Neftin,
qazin nagli vo saxlanmasi kafedrasi, ‘k.e.n, *dosent, 2magistr.

E-mail: mehpareadigozelova@yahoo.com, xaligovnicat.99@gmail.com

XULASO

Neft yataglarinin islonmasi v istismari tocriibasi gostorir ki, quyularda vo avadanliglarda qgeyri-
Uzvi duzlarin ¢okiintiilorinin qarsisini almagq {igiin neft hasilatinin texnoloji proseslorine asaslanan
iisullardan istifado etmok olar. Xiisusilo, neft yataglarinin dasmasi zamani1 kimyovi cohatdon bir-
birino uygun golmoyon sularin qarigmasi istisna olmagqla, duzlu ¢okmonin sobablorindon biri
yatagin neft yigiminda, ortiiklorinds su-neft axininin siiratinin artmasina sabab olan asag1 yapisma
qabiliyyatidir.

Neft-modon sistemindo rastlasdigimiz bu hal neft itkisi io yanasi, olavo tomir xorclorine sabab
olur. Nozoro alsaq ki, neft sonayesindo on miihiim vozifo neftin hasilati, yigilmasi vo emalinin
somaraliliyini artirmaqdir. Bu problemin hallindo vacib istigamatlordon biri geyri-lizvi duzlarin
yataqlari ilo miibarizadir.

Laboratoriya soraitindo inhibitorun torkibinin effektivliyini qiymsetlondirmak ii¢lin todqiqatlar
apartlmigdir. 4%NH;F+7%HCI+1%metanol+0,3% sothi aktiv maddo +100% qodor su torkibli
kompozisiya hazirlanmigdir.

Xlorid tursusunda holl olan ammonium biofluorid onu gismon neytrallagdirir vo bu reaksiya
naticasinda tursu vo ammonium xlorid amolo golir. Hidrogen fliiorid silikat vo aliiminosilikat
minerallari ilo tomas sothinin giiclii korroziyasi ilo reaksiyaya dail olma xiisusiyyotino malikdir.
Kompozisiyaya oslava edilon golovi xiisusiyyatli metanol mohlulun tursulugunu azaltmaq Gg¢in
istifado edilmisdir.

"Neft-ingibirlogdirici mohlul" sorhodindo fazalararasi gorginliyi azaltmaq magsadilo tursu
asqgarlarin tosirini yiiksltmok mogsadilo sothi aktiv maddo olava edilir.

Kompozisiyani torkib sinagi Suraxani neft yataginin model lay sularinda aparilmigdir.
Kompozisiya rongsiz, iysiz kimyovi regentdir. Reagent tohliikoli olmayib xiisusi saxlanma
todbirlori tolob etmir, suya asanliqla dozalanir vo uzunmiiddstli saxlama zamani keyfiyyatini
itirmir.

Acar sozlar: duz¢okmo, inhibitor, model lay suyu, kompozisiya, mineral duzlar.

Giris: Neft hasilati zaman1 hasilat quyularimin lay dib zonasinda, hasilat avadanliglarnda veo
galdirict borularin divarlarinda, nasos avadanliginda vo neft saxlanilan ¢onlords yigilan geyri-
iizvi maddoalorin bork ¢okiintiilorinin ¢okmasi miisahido olunur. Bu duzlarin toplanmasinin osas
monbayi neft ilo birlikdo hasil olunan sudur. Duz ¢okmolor istismar olunan quyulardaki
avadanliglar ils yanas yeriistii avadanliqlara da tosir edir [1-3].

| PAHTEI
| © | PROCEEDINGS OF AZERBAIJAN HIGH TECHNICAL EDUCATIONAL INSTITUTIONS




ISSN: 1609-1620, E-ISSN: 2674-5224

PAHTEI

REFEREED & REVIEWED JOURNAL

E-ISSN: 2674-5224

VOLUME 18 ISSUE 07 2022

Mohluldan duzlarin ¢okmasinin osas sobabi bu ionlarin qatiligmin tarazliq qatiligindan ¢ox
olmasidir.

Neft-modon sisteminds rastlasdigimiz bu hal neft itkisi io yanasi, slave tomir xarclorino sabab
olur. Nozoro alsaq ki, neft sonayesindo on miihiim vozifo neftin hasilati, yigilmasi vo emalinin
somaraliliyini artirmaqdir. Bu problemin hallinde vacib istiqgamatlordon biri geyri-lizvi duzlarin
yataqlari ilo miibarizodir [4-6].

Yerli vo xarici neft-madon tocriibosindo yeralti, yeriistii avadanliglarin sothlorindo vo istismar
quyularinin dib quyu zonasinda, quyu agzinda bark duz ¢okiintiilorinin omalo golmasi prosesinin
soboblori, mexanizmi vo kinetikasinin Gdyronilmosin, neft yataglarinin yigilmasi daxilindo
avadanliq vo axin xatlori, neftin hazirlanmasi ti¢lin 6l¢ii cihazlar1 vo qurgularina dair materiallar
toplanmisdir [7-9].

Neftin hasilati, yigilmasi zamani avadanliq va sistemlorde duz¢dkma ilo miibarizo garsida duran
asas masalalordon biridir. Bunun {i¢lin miixtalif iisullardan istifads etmok miimkiindiir

Neft-modon avadanlhiginda miqyasli miqyasdan qorunmagin tosirli yolu, miqyas inhibitoru
torkibindon istifado etmoklo kimyovi tisuldur.

Neft hasilati zaman1 neft¢ixarma avadanliqlarinda duz ¢okiintiilorine qarst kompozit torkiblorin
texnoloji islonmasi iisullarindan birincisi texnoloji parametrlorin doyisdirilmosi, yoni elektrik
markozdongagma nasosunun (ESP) 6l¢iislinti vo ya enma darinliyini doyisdirarok dibdoki tozyiqin
doyismosidir. Bu zaman termobarik sorait doyisir. Bu tisulun istifadssinin yalniz quyuda yeralt1 is
zamani miimkiin olmasi onun ¢atismayan cohatlorindondir.

Ikincisi, duzlarm kristallasma soraitini ¢otinlosdiron, yaranan mikrokristallarin saymi azaltmaga
vo onlarin yapigsmasinin qarsisini almaga kdmok edon maye axinlarinin siiratlorini artirmaqla
quyuda hoddindon artiq doymus mohlullarin galma miiddotini azaltmagdan ibarot olan axin
turbulentliyi tisuludur. Bu tisulun ¢atismazlig1 alinan geyri-miiayyan naticadir.

Basqa bir iisul qoruyucu ortiiklor vo xiisusi materiallardan hazirlanmis avadanliglardan istifado
olsa da bu iisulun totbigedilmasinin miirokkobliyi, yiiksok iqtisadi xorclor vo ortiiklorin nisbi
kovrokliyi onun ¢atismamaziqlarndadir.

Neft-madon avadanliginda duzg¢okmonin garsisinin alinmasinin effektiv lisulu inhibitor xassolori
kompozisiyadan istifadodon qorunmagin tosirli yolu, miqyas inhibitoru torkibindon istifado
etmoklo kimyavi lisuldur.

Mogsad: Isin magsadi duz ¢okmlorino qarst daha effektli inhibitor xassoli kompozisiyanin
laboratoriya sinaqlarinin kegirilmasidir.

Metodlar: Duz¢6kmoys qarsi toklif olunan kompozisiyanin torkibinin effektivliyini
qiymatlondirmok magsadils laboratoriya soraitinds todqiqatlar aparilmisgdir.

Suraxani neft yataginin lay sularina inhibitorun tosir sinagi aparilmisdir.

Tacriibonin mahityyati niimuns model lay suyunun buxarlanmasindan sonra metal niimunolor
tizorindo duz ¢okiintiilorinin migdarinin miisyyonlogdirilmasi olmusdur.

C1t20 poladdan hazirlanmis metal niimunolori ¢irkdon vo korroziya mohsullarindan
tomizlondikdon sonra cilalanaraq yagdan tomizlonmisdir. 400 ml niimuno model lay suyu
kolbaya tokiilorok kolba qizdirici kolbaya yerlosdirilmisdir. Kolbanin qizdirilmasi asagidan vo
yanlardan bag verir. Test miihiti buxarlandirildigdan sonra qalan model miihit kolbaya slava
edilir.
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Sinagdan sonra niimunalar kolbadan ¢ixarilir, axar su altinda yuyulur va filtrlonorak qurudulur.
"MBS-9" mikroskopundan istifado edorok duzg¢dkmosi miisahio edilmisdir. Cokon duzun miqdari
¢okiintiisii niimunonin 1 mm? sath sahesine uygun Sl¢iilmiisdiir.

Bu iisulda nisbi 6lgmo xotasi 1,5-2%-don ¢ox deyildir.

Tacriibi naticalor va onlarin miizakirasi: Laboratoriya soraitinds inhibitorun torkibinin
effektivliyini giymoatlondirmak iigiin todqiqatlar aparilmigdir.
4%NH4F+7%HCI+1%metanol+0,3% SAM (sothi aktiv madds) +100% qodor su torkibli
kompozisiya hazirlanmisdir.

Xlorid tursusunda holl olan ammonium biofluorid onu gismon neytrallagdirir vo bu reaksiya
naticasinda tursu vo ammonium xlorid amolo golir. Hidrogen fliiorid silikat vo aliiminosilikat
minerallari ilo tomas sathinin giiclii korroziyasi ilo reaksiyaya daxilolma xiisusiyyatino malikdir.
Kompozisiyaya olavo edilon golovi xiisusiyyatli metanol mohlulun tursulugunu azaltmaq iigiin
istifado edilmisdir.

"Neft-inhibirlogdirici mohlul" sorhodindo fazalararasi gorginliyi azaltmaq mogsadilo tursu
asqgarlarin tosirini yiiksoltmok mogsadilo sothi aktiv madds olava edilir.

Kompozisiyani torkib sinag1 Suraxani neft yataginin model lay sularinda aparilmigdir.
Kompozisiya rongsiz, iysiz kimyovi regentdir. Reagent tohliikoli olmayib xiisusi saxlanma
tadbirlori tolob etmir, suya asanliqla dozalanir vo uzunmiiddstli saxlama zamani keyfiyyatini
itirmir. Kompozisiyanin effektivliyi 98% toskil edir.

Laboratoriya soraitindo kompozisiyanin adsorbsiya vo desorbsiya qabiliyyatini qiymstlondirmak
moaqsadila inhibitor mohlulun filtrlonmasi ils tocriibalor aparilmisdir.

Hazirlanmis kompozisiyanin effektivliyi onun torkibine daxil olan tursu alavelorinin siixura tosir
mexanizmi 119 izah olunur.

Beloliklo, miirokkob bir kompozisiyanin inhibitor torkibinin istifadasi avadanligt duz
cokuntulorindan effektiv vo uzun miiddat qorumaga imkan verir.

Notica:Duz ¢6kmalarinin garsisini almaq tigiin inhibitor kompozisiyasinin (4%NH4F + 7%HCI +
1%metanol+0,3% SAM+100% qodor su) yaradilmasi ilo yanasi, totbiqinin texnoloji iisullart
islonmisdir. Sartlordon asili olaraq, inhibitorlar asagidaki texnologiyaya uygun olaraq xUsusi dozaj
cihazlarinin komayi ilo sistema fasilosiz vo ya fasilali verilmasilo vo mohlulun vaxtasir1 quyuya,
sonra is9 onun dib zonasina vurulmasi istifads edilo bilor:

Adsorbsiya vo desorbsiyanin Xxarakteri laboratoriyada filtrlomo ilo miioyyon olunmusdur.
Aparilmis laboratoriya todqiqgatlart gostorir ki, mirokkob torkibli hazirlanmis inhibitor
kompozisiya effektiv duz¢okdiirme reagentidir, model lay suyuna kompleks inhibitor torkibin
olava edilmosi ilo metal sothinds duz ¢okma azalir, duz¢gokmonin effektivliyi 98-100% toskil edir.
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ABSTRACT

Considering the changes in the lives of individuals, society, internationally and within the
country, also the impact of these changes on the general state of the state and its further
development, we can say that one of the important tasks facing the state today is to maintain its
stability and resilience. To achieve this, it is important to apply the inclusive mechanisms of
stability and sustainability.

The main mechanism for the state to fulfill this task is an inclusive economy. An inclusive
economy serves to ensure the equal economic freedom of individuals, different groups and social
strata that shape society, as well as unimpeded interaction between them.

In other words, such a mechanism for the state performs an inclusive economy, which aims to
ensure equal access between groups of people for economic independence and smooth interaction
between the different social strata of the population.

Inclusive development should also be seen as a transition to a new stage of social development, as
it is a link between state and social development.

It is important to note that inclusive development can cover a wide range of applications. An
important condition here is the correct approach, the preparation of an individual, taking into
account the specifics and problems of a particular country, an “inclusive development strategy”.
Choosing the right mechanisms and tools, carrying out appropriate activities in this direction is a
key aspect in the implementation of inclusive development.

Thus, the study of the index of inclusive development, its main parameters, which play a
significant role in identifying the ranking of countries, as well as in the preferred selection of
countries that have achieved justifiable success in the field of inclusive development, deserve
special research attention.

1. Therefore, it can be assumed that an econometric analysis will make it possible to
determine the degree of dependence of the twelve parameters on the index of inclusive
development.

2. The Inclusive Development Index is based on twelve parameters, which are divided into
three groups: the first group includes parameters of economic growth and development; in
the second — the parameters of inclusiveness; the third is intergenerational equity and
sustainability.

3. According to the report of the World Economic Forum, which presents the results of the
rating of one hundred seven countries for RDI for 2018, the countries are ranked and
grouped into two groups — developed (29 countries) and developing (78 countries)
countries, while the grouping is based on the difference in determining the level poverty
between countries.
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4. The purpose of the proposed study is to identify the level of dependence between the
twelve indicators of the inclusive development index through econometric analysis, as
well as to improve the method for determining this dependence.

5. The article examines the dependence of inclusive development on twelve parameters in
order to convince the sufficiency of indicators for ranking countries. For this, economic
analysis is carried out, regression statistics and correlation analysis are evaluated.

6. In another words the article discusses the main parameters of the index of inclusive
development. Correlation and regression analyzes are carried out by means of a data
analysis package MC EXCEL.

7. The main content of the study is as follows: based on the data obtained in 2018 on the
evaluation of the index of inclusive development, conducted among 107 countries, a
sample of 94 observations was made (due to the lack of some data on the parameters of
RDI in the WEF report, the following 13 countries were not included in the model under
study: New Zealand, Singapore, Costa Rica, Dominican Republic, Iranian Islamic
Republic, Mongolia, Guatemala, Honduras, Chad, Lesotho, Cambodia, Kenya). The
purpose of the sample is to identify the dependence of the index of inclusive development
on 12 parameters in some countries. The data for the study are taken from the materials of
the latest report (2018) of the World Economic Forum [1].

8. This analysis will help to simplify and improve the formula for calculating the index of
inclusive development. In the article, based on the analysis carried out using the obtained
formula, a point forecast for Azerbaijan is carried out.

9. In conclusion the influence of 12 parameters assigned in the World Economic Forum’s
report on the index of inclusive development is revealed.

10. Keywords: index of inclusive development, inclusive economy, model, analysis of
variance, correlation analysis, regression statistics, International Economic Forum (IEF).
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UH(POPMALIMOHHO-TEXHOJIOTHYECKUE U JPYTUe aCTeKThl )KU3HU 001IecTBa ¥ TUYHOCTH.
WHKIII03MBHOE DPA3BUTHE CJICAYET TaKXK€ paccMaTpUBaTh KaK II€pexo] K HOBOMY OJTally
OOIIECTBEHHOTO Pa3BUTHSA, TaK KaK OHO SBJISICTCS CBS3YIOIIUM 3BEHOM MEX/Y rOCyIapCTBEHHBIM
U OOILLIECTBEHHBIM PA3BUTHEM.
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BaxHbIM ycloBHEM 37€Ch SBISETCS MPAaBUIIBHBIN MOAXOJ, COCTABICHHE WHAMBHIYalIbHOH, C
y4€ToM crieuuPpUKu 1 MpodsieM OnpeesIEHHOM CTpaHbl, «CTPATErUH HHKIIO3UBHOTO Pa3BUTHSI.
Takum o00pa3oM, HM3ydeHHE HHJIECKCAa WHKJIIO3UBHOTO DPAa3BUTHS, €r0 OCHOBHBIX MapaMeTpoOB,
KOTOpBIE UTPAIOT 3HAYMMYIO POJIb B BBISBJICHUH PEHTHHra CTPaH, a TaKkKe B MPEANOYTUTEIHLHOM
BBIJICJICHUU CTPaH, JOOMBIIMXCS ONMpPABJAHHBIX YCIIEXOB B 00JIACTH MPUMEHEHHS WHKIIO3UBHOTO
pa3BUTHS, 3aCITYKUBAET 0COOOT0 MCCIEA0BATEIHCKOTO BHUMAHUS.

CrnenoBarenbHO, MOXHO MPEIMNOJIOKHUTh, YTO TIPOBEIEHHE SKOHOMETPUYECKOrO aHalu3a
MO3BOJIUT  ONPEAETUTh CTENEHb 3aBUCUMOCTH JIBEHAJLATH IapaMeTpoB OT HHJEKca
MHKJIFO3UBHOTO Pa3BUTHAL.

Wupexkc WHKIIO3UBHOTO pa3BUTUs Oa3upyeTrcs Ha JBEHAALATH [apameTpax, KOTOphIe
pa3AemsAIoTCs Ha TPU TPYIIBL B MEPBYIO TPYIIY BXOJAT HMapaMeTpbl SKOHOMHUYECKOTO pPOCTa H
pa3BUTHSA; BO BTOPYI0O — IIapaMeTphl HWHKIIO3UBHOCTH; B TPETBIO - MEXKIOKOJICHUECKas
CIPaBEATIMBOCTh U YCTOMYUBOCTb.

B oruére BecemupHoro skoHomMudeckoro (hopyma, rjae mpeacTaBieHbl pe3ynbTaThl peitunra 107
ctpan o WP 3a 2018 rox, crpaHsl NpopaHXUpPOBaHbl U CIPYIIIMPOBAHBI 110 JBYM IpyIIaM —
pasButhie (29 crpan) u pa3BuBarontuecs (78 cTpaH) cTpaHbl, PU 3TOM 332 OCHOBY T'PYIITHPOBKH
NPUHATO PA3JINYKE B ONPECIICHIUH YPOBHS OSIHOCTU MEXKIY CTpaHaAMHU.

Lenpto mpennaraeMoro MCCIEIOBAHUS SIBISIETCS BBISABICHUE YpPOBHS 3aBUCHUMOCTH MEXIY
JIBEHAIIIAThIO UHIUKaTOpaMu MHJAEKCAa  WHKIIO3UBHOTO  Pa3BUTHUSA IIOCPEACTBOM
HSKOHOMETPHYECKOI0 aHalln3a. JTO, B CBOIO OYEpe/lb, TIO3BOJUT HAM OMNPEIENIUTh JOCTATOYHOCTh
unaukaropoB MNP, a Takxke ycoBepiieHCTBOBaTh HOpMyiTy €€ BHIYUCICHHUS.

Leanb padoThl: 3aKII0YaeTCs B CICAYIONIEM: HA OCHOBE MOJy4deHHBIX B 2018 romy maHHBIX 00
OIIEHKE HHJIEKCAa HMHKJIIO3UBHOTO pa3BUTHA, NpoBeAe¢HHoro cpeau 107 crTpaH, ocyliecTBiieHa
BbIOOpKa M3 94 HaOmioneHWH (BBHIY OTCYTCTBUSI HEKOTOPBIX JaHHBIX O mapamerpax MHUP B
otuére BO® B n3yuaemyro Mojenb He ObUTH BKIIOUEHHI cieayromue 13 crpan: HoBas 3emanams,
Cunramyp, Kocra-Puka, Jlomunukanckas PecnyOnmka, Wpanckas Mcnamckas PecnyOnuka,
Momnronus, I'Baremana, ['onaypac, Yan, Jlecoto, Kam6omka, Kenus). Llenpto BEIOOpKH sIBIISETCS
BBISIBJIEHHE 3aBUCHMOCTH HHJAEKCAa WHKJIIO3MBHOIO Pa3BUTHsS OT 12 mapaMeTpoB B HEKOTOPBIX
cTpaHax. JlaHHBIE &IJIs1 WCCIENOBAaHMS B3SATHI M3 MaTepwasioB mociennero ortuéra (2018 r.)
Bcemuproro sxonomuueckoro gpopyma [1].
ITo xony uccaenoBaHus NOCPEICTBOM IAKETa aHAIN3a JaHHBIX TpeOyeTcs:
1. ompenenuth TECHOTY 3aBUCUMOCTHU (PaKTOPOB YPAaBHEHHSI PETPECCHH;
2. TPOBEPUTH HAJTMYUE MYJIbTUKOJIIMHEAPHOCTH;
3. OIICHUTh CTATUCTUYECKYIO 3HAUUMOCTh KO3()(PUIIMEHTOB ypaBHEHUS perpeccuu
(mpoBeneHNE UCTIEPCUOHHOTO aHAJIN3A);
4. oueHUTH 00Ilee KaueCTBO ypaBHEHU perpeccuu nocpeactsoM F-cratuctuxu ®duiepa;
5. OILICHUTH JIOJII0 YUTEHHBIX M HEYUTEHHBIX (PaKTOPOB perpeccuu (aHanu3 kodppuireHTa
nerepmuHaIuu R?);
6. OILICHUTH MONYYCHHBIC MOJICTH YPAaBHEHHUS,
7. TPOBEPUTH OIIUOKY aNMPOKCUMAIIUU PETPECCHH.

Metoapl: HeoOXxoauMo TMOCTPOUTH YpaBHEHHE MHOXKECTBEHHON PErpeccCHH, KOTOPOE
MIpeICTaBIseTCs CaeayomuM BeipakenueM: M (y (x1, x2, x3...x12) = f(x1, x2, x3...x12)
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OJIHOBPEMEHHO
HECKOJIbKUMH HE3aBHCUMBIMH IE€PEMEHHBIMH M 3aBHUCHUMON BETUYMHOHN Y ,
KOPpPCIIIUOHHOTO aHaIn3a ABJISACTCA O6Hapy)KGHI/I€ YPOBHA U TCCHOTBI 3aBUCHUMOCTU MCKIAY
OOBIACHIIOMUMHU (DAaKTOpaMH U 3aBUCUMOM MEPEMEHHOHN Y, a TaKKe YPOBEHb 3aBUCUMOCTH JAPYT
OT Apyra HE3aBUCUMBIX IICPECMCHHBLIX.
Ha ocHOBe nmerommxcst JaHHBIX TPOBEPSAETCS TECHOTA B3auMocBsi3u nmapamerpoB MP. C 3toit

LEJIbI0 CTPOUTCS KOPPEISALMOHHAs MaTpHUIa TOCPEACTBOM nakera aHanu3a nanubix MC EXCEL
2016 (Pucynok 1)

rIe IEeIbIo

Y X1 x2 | x3 x4 | x5 | x6 | x7 | x8 | x9 x10 | x11 | x12
& 12} o = X o
SleE| B2 5 i = T gl =2
<o = |g2|l«S|25| & o | 2|5 zulznlgEel B |22
e S |=E|8E|lz2| = | 8| S| E |53|28|g23| & |2¢
o 5 |8%|33|5E5| 8| 2| & |3 |22(85|5Eg| g |5k
o|ldd| £ [ > = =185 =5 85 |8
= - I I < x| &
N iDi 2018 1,000
X1 GDP PER CAPITA $ 0,829 1,000
X2 LABOR PRODUCTIVITY, $ 0,826 0,934 1,000
X3 | HEALTHY LIFE EXPECTANCY, YRS | 0,816 0,640 0,724 1,000
X4 EMPLOYMENT,% -0,110 -0,104 -0,317 -0,360 1,000
X5 NET INCOME GINI -0,582] -0,552[ -0,513| -0,396 0,139 1,000
X6 POVERTY RATE, % -0,648] -0,376[ -0,522| -0,814 0,480 0,262 1,000
X7 WEALTH GINI -0,084 0,098 0,091 -0,045 0,134 0,371 0,015 1,000
X8 MEDIAN INCOME, $ 0,870 0,954 0,907 0,720 -0,139[-0,593] -0,475 0,071 1,000
X9 ADJUSTED NET SAVINGS*, % 0,499 0,289 0,326 0,417 -0,073 0,061 -0,294 0,136 0,264 1,000
X10 | CARBON INTENSITY, KG PER $ OF GDP| -0,265 -0,270 -0,272 -0,070 -0,053 0,130 -0,090 -0,093 -0,264 -0,156 1,000
X11 PUBLIC DEBT, % -0,056 0,187 0,210 0,241 -0,297 -0,191 -0,068 -0,039 0,215 -0,268  -0,118 1,000
X12 DEPENDENCY RATIO, % -0,560| -0,270 -0,406 -0,747 0,393 0,091 0,820 0,002 -0,337 -0,437  -0,141 0,034 1,000

Pucynok 1. Maaexc HHKITFO3UBHOTO pa3BUTHS (Y) U (PaKTOphI, BIUSIONINE HA HEro (Xy-
k03 durment), koppessuus (cocraBieHo aBropom B mporpamme MC EXCEL ).
Ha pucynxkel. mocpenctsom ycioBHoro ¢popmatupoBanuss MC EXCEL 2016 BeiieneHbl cuibHbIC
U CpeJHHNEe B3aUMOCBs3U BcexX (pakTopoB. CrielyeT OTMETUTh, UTO KOPPEISALUS CUUTACTCS

CHJIBHOM, ecii K03 GUIMeHT orpaxenus 6omibie 0,75 u cnaboit, ecnu k03 puumeHT orpaskeHus
ke 0,5 [3].

Tadoauual. Bzaumocss3b ¢ Y (coctaBiero aBropom B mporpamme MC EXCEL)

B3aumocssss ¢ Y (IDI 2018 ):

1<

yux1 0,829

CuipHas |, mpsamas

Ces3b mexny Inclusion development index (ID1) u GDP per capita -

yux2 0,826

CuipHas

CuipHas |, mpsamas

Ces3b mexny Inclusion development index (IDI1) u labor productivity-

CBA3b

yu x3 0,816

expectancy - CunbHasg , npsiMas

Ces3b mexny Inclusion development INDEX (IDI) u healthy life

y 1 X8 0,870

CunpHas, npsMas

Ces3b mexay Inclusion development index (IDI) u median income —

y 1 x9 0,499

C[!Cg!HHH !SaMeTHaH!, apamas

Ces3b mexny Inclusion development index (IDI) u adjusted net savings —

Cpeansist

CBSI3b -0,582

yux5

Cpennss ( 3aMeTHas) , oOpaTHas

Ces3b mexay Inclusion development index (IDI) u net income gini -

y ¥ X6 -0,648

Cpennss ( 3aMerHas) , oOpaTHas

Casasp mexay Inclusion development index (IDI) u poverty rate -
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Caa3b mexy Inclusion development index (ID1) u dependency ratio-

yuxl2 -0,560 Cpennsist ( 3amerHast) , obparHas

Jlanee paccMaTpuBaeTCsl TECHOTA CBSI3U MEXAY 3aBUCHUMON NEpeMEHHOH Y U OOBSICHAIOIIMMHU
(akTopaMu KOTOpbIE CUCTEMATU3UPOBAHbI B BH 1€ TAOIUIIBI 1.

Kak BumHO 13 Tabmuupil, cpeau ABEHAIATH MMapaMeTpoB, MHIEKC WHKIIO3UBHOTO pa3BuTHs (Y)
MMEET CHJIBHYIO CBSI3b TOJIBKO C YETHIphbMs TepeMeHHbIMH (akTopamu (X, Xp, X3, U Xg) H
3aMETHYIO CBA3b C IEPEMEHHBIMU Xg, X5, X6, U X12.

[TonydeHHble pe3ynbTaThl MPEACTABIAIOTCA YIaYHBIMUA C TOYKU 3pEHUSI 3aBUCHUMO MepeMeHHON
«Y».

Tabauuna 2. Bzaumocss3s X-hakTopoB (cocraBieno aBropoM B nporpamme MC EXCEL)

B3anmocss3s X-(pakropoB (onpeencHne HaTMuus MyJIbTHKOJUIMHEAPHOCTH):
xlux2 | 0934 Caa3p mexxy GDP per capita u labor productivity - CuibHas , ipsimast
CC;J;II:HM x1ux8 | 0954 Cas3b Mexxty GDP per capita u median income - CunbHasd , mpsiMas
x1 ux3 0640 Casi3b Mexy GDP per capita u healthy life expectancy - Cpennsis (
X1 ' 3aMeTHas) , mpsiMast
Cpennsis | x1 u x5 Cas13b Mexay GDP per capita 1 net income gini - Cpennsis ( 3amMeTHas) ,
CBSI3b -0,552 obparHas
x2 u x3 0.724 Caa3p mexxy Emerging economies labor productivity u healthy life
' expectancy - CuiibHas , IpsMast
CunbHas | x2 n x8 0.907 Caa3p Mexxy Emerging economies labor productivity u median income
CBA3b ' — CwiipHas, npsMas
x2 u X5 0513 Caa3b mexxy Emerging economies labor productivity u net income gini
X2 ’ - Cpennss ( 3aMeTHas) , obpaTHas
Cpennsist Caa3b mexxy Emerging economies labor productivity u poverty rate -
CBSI3b x2ux6 | 0922 Cpenuss ( 3amerHas) , obpaTHas
x3 u x8 0,720 Ces3b mexxay Healthy life expectancy u median income - Cunbhast
npsmast
-0.814 Casi3b Mexay Healthy life expectancy u poverty rate - CuiibHas
X3 | CunbHas | x3 u x6 ' oOpartHas
CBS3b x3u Caa3b mexxay Healthy life expectancy u dependency ratio - CusbHas
x12 -0,747 oOpatHas
Cpenuss 0593 Cas13b Mexay Net income gini 1 median income - Cpeanss (
X5 | cBa3b x5 u x8 ' 3aMeTHas) , oOpaTHas
CunbHast | X6 1 Cas3b Mexxay Poverty rate u dependency ratio - CunbHas , npsimMas
0,820
X6 | cBa3b x12

Jlanee mnpoBepsercs HAJIMYUE MYJIbTHUKOJUIMHEAPHOCTH, KOTOpas XapaKTepPU3YeTCs BBICOKOMU
B3aMMOCBS3bI0 MEXK/1Y MEPEMEHHBIMU «X».

CrnemyeT OTMETUTh, YTO HAIMYHE MYJIbTUKOIMHEAPHOCTH (AaKTOPOB SIBISETCS OTPULIATEIHHBIM
3¢ (deKToM B MOAETU MHOKECTBEHHOM perpeccuu. Jpyrumu cioBamu, eciid Cpelu MepeMEHHbIX
«X» oOHapyXeHa CuJbHas B3aUMOCBS3b, TO OHA OyJeT OKas3blBaTh B KaKOH-TO Mepe
KOHKYPEHTHOE BJIMSIHHE Ha W3y4aeMYI0 MOJENb U T€M CaMbIM yXyAlIaTh €€ kauecTBo. B Takom
Cllydae CpeiMd JBYX TECHO CBSI3aHHBIX IEPEMEHHBIX «X», PaCCMOTPEHHBIX BBIIIIE, OJTHO
HE00XO0IMMO HUCKITIOUUTH B XO/I€ PEILICHUSI.
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Jis  oOHapyXeHUsT MYJIbTUKOJUIMHEAPHOCTH CJIEIYyEeT PacCMOTPETh HACKOIBKO CHUIIBHO
KOPPEIUPYIOT IEpeMEHHBIE «X» MeX 1y co0oit (Tabmura 2.)

AHann3 KOJUIMHEAPHOCTH Ha OCHOBE MAaTPHIIbl KOA(P(OUIIMEHTOB KOPPEINSAIMU MOKA3bIBAET, YTO
CHUJIBHBIX B3aMMOCBSI3€H BCErO BOCEMb, CPEAM KOTOPBIX IIECTh CBI3EH SABISIOTCS MPSMBIMH, a JIBE
oOparHbiMU (TabuIa 2).

Ecau B Matpune ectb Mek(aKTOPHBIA KO3 GULHUEHT KOPPEIALUH Txjxi > 0.7, TO B TaHHOW MOJEIH
MHO>KECTBEHHOU PETPECCHUH CYIIECTBYET MYJIbTUKOJUTMHEAPHOCTb.

B namewm ciydae |r[>0.7 Habmomaercs Mexay nepeMeHHbIMU «X1 U Xg» (T X1, Xg = 0,954), «X1 n
Xo» (I‘ X1X2 =~ 0,934), «Xo 1 Xg» (I‘ X2,Xg ~ 0,907), «Xe 1 X12» (I‘ X6,X12 ~ 0,820), «Xo 1 X3» (I‘ X2 X3
~ 0,724), «X3 u Xg» (r x3xg = 0,720), u «X3 1 X12» (r X3X12 = -0,747), «X3 1 Xp» (r x3,x6 = -
0,814), YTO CBUJAETEIBCTBYET O MYJIbTHKOJUIMHEAPHOCTH (PAKTOPOB M O HEOOXOAUMOCTH
HCKJIFOYEHMS OJHOI0O U3 HUX M3 JaJbHEHIIEero aHajaus3a.

CrnemyronmmM 3TaroM TOCJIE ONPEICICHUs TECHOTHI CBSI3W MEXIy IMepeMeHHod Y u 12-tu
00BsCHIIOMUMU (DakTOpaMu X SIBIIAECTCS MPOBEACHUE PETPECCHOHHOTO aHAIW3a JaHHBIX. DTOT
npouecc Toxke ocymecTtBiusierca npu noMomu nporpammsel MC EXCEL 2016 mocpencrtsom
MaKeTa aHaJlM3a JaHHBIX (MTOJyYEHHBIE PE3Y/IbTaThl IPEACTABICHBI HIKE Ha PUC.2).

Koosdpunuenmot ypasnenun pespeccun Korgppuy Cmanoapmn cmanttucmu 3151149 Huowcnue Bepxnue Huowcnue Bepxnue Munuma
uenmot  as owuoKa 95% 95% 99% 99% nbnas t
U UX CHIAmMUCMUYeCKUe OUEHKH. Ka Hue
Y Y-nepeceuenne 3,407 0,434 7,857 0,000 = 2,544385 4,270068 2,263284 4,551169 -
X1 |GDP PER CAPITA$ 0,000007 0,000 0,031 | 0,000001 0,000013 [ENITIFEIIIEEY 2201570
X2 LABOR PRODUCTIVITY, $ 0,000001 0,000 0,469 0,640 -0,000002 0,000004 -0,000003 0,000005 0,468824
HEALTHY LIFE
X3 EXPECTANCY, YRS 0,023 0,006 3,915 0,000 < 0,011191 0,034315 0,007424 0,038082 3,915375
X4 |EMPLOYMENT,% 0,011 0,002 6,225 0,000 < 0,007548 0,014640 0,006393 0,015796 6,224954
X5 |NET INCOME GINI -0,016 0,003 -5,795 0,000 -0,021628 -0,010572 -0,023429 -0,008772 5,795226
X6 |POVERTY RATE, % -0,007 0,001 -5,873 0,000 -0,009841 -0,004860 -0,010652 -0,004049 5,872624
X7 |WEALTH GINI -0,009 0,001 -6,182 0,000 -0,011855 -0,006082 -0,012795 -0,005141 6,181821
X8 |MEDIAN INCOME, $ 0,017 0,003 4,829 0,000 < 0,009822 0,023588 0,007579 0,025831 4,828709
X9 |ADJUSTED NET SAVINGS*, 0,013 0,002 6,887 0,000 ' 0,008986 0,016287 0,007797 0,017476 6,887232
X10 SQRR:%II\J: IGNJFI)ENSITY’ KG -0,001 0,000 -6,578 0,000 -0,000866 -0,000464 -0,000932 -0,000398 6,577547
X11__|PUBLIC DEBT, % -0,005 0,001 -8,809 0,000 ' -0,005647 -0,003566 -0,005986 -0,003227 8,808503
X12 |DEPENDENCY RATIO, % -0,003 0,002 -1,637 0,106 -0,007035 0,000685 -0,008292 0,001942 1,636627
95% t-kpTHYecKoe 99% t-kpTHYecKoe

Pucynok 2. Koo duuneHTsl ypaBHEHUSI PETPECCUHA M X CTAaTUCTHUYECKHE OIIEHKHU. (COCTaBIICHA
aBTopoMm B nporpamme MC EXCEL)

JUiss OLEHKHM 3HAYMMOCTH YpaBHEHUS M KOX(PQHUIMEHTOB pPErpecCHH BHayaje IPOBEPUM
3HaYUMOCTb KO3((PHUINEHTOB JaHHOW MOJIENN MOCPEACTBOM CIEIYIOIUX METOOB:

a) orpeieieHrne 3HaYuMOCTH K03 (HUIeHToB 1no P-3nauenuro:

KO3(PUIIMEHTH! ypaBHEHMsI PEIPECCUM 3HAUMMBI TOJIKO B TOM Cilydae, eciii UX P-3Hauenume <
0,05. Cornacno Tabnuie, MOKa3aHHOW Ha puC. 2 Mo P-3HayeHMIO BCEro NecsATh MEPEMEHHBIX X
OKa3aJINCh 3HAYMMBIMHU. (3HAYMMBble KOG GUIMEHTHI 110 P-3HaueHNI0 OTMEUEHBI 3eJIEHBIM [[BETOM
mpudTa W BblgeneHbl 3anuBkoi).  Koapoummentsr X; u Xi2 OKazaduch HE3HAYUMBIMU
(axTOpaMy SMIUPUUECKOTO YPaBHEHUS JAHHOU MOJEIN.

0) ompeneneHue 3HAUUMOCTH KO (UIIMEHTOB I10 t-CTaTUCTHKE:

JUId Hadaja HeoOXOJMMO HaiTH t-KpUTHUYECKOe; JaHHBIM Ipolecc BblnosHsAeTcs: Ha Excel mpu
nomomy "=CTBIOJIEHT.OBP.2X (0,05; m)". Cineayromnum marom rmocie moxydyeHus: 3HaueHus t-
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KPUTHYECKOH, SIBJIIETCSI CPABHEHHE JAHHOTO 3HAYEHUS CO 3HAUYCHUSMH MOAYJIEH t-CTaTHCTUKU
MOJYYEHHBIX MOCPEACTBOM makera aHanu3a NaHHbIX. Ecim MOJIYJIb 3HaueHHs t-CTaTUCTUKU
Oonblie (>) 3HAa4YeHUs t-KPUTUYECKOH, TO KOX(PQHUIMEHT ypaBHEHHUS perpeccuu 3HauuM. Ilo
MOJTyYEHHBIM JIaHHBIM Bce KOO (GUIMEHTHI 3HAUYUMBI 32 UCKIIIOUEHHEM X2 (IIPOU3BOAUTEIBHOCTh
Tpyna) u X112 (ypoBeHb jaeMorpaduyeckoil Harpy3ku) ¢ BeposSTHOCTbIO 95% u 99%
COOTBETCTBEHHO, a Takke X1 (BBII na nymry Hacenenusi) ¢ BepoaTHOCTbI0 99%.

B) OIpeNeleHue 3HAYMMOCTH KOI((UIMEHTOB 1O HWXKHMM M BEPXHUM TpaHHUIAM C
BEPOATHOCTBIO 95% 1 99%:

€CITM HIKHHE W BEpXHUE TPAHUIBI UMEIOT OJMHAKOBBIM 3HAK, TO KO3(PPHUIMEHTH 3HAYUMBI.
CornacHo aHaM3y MO AJAHHOMY KPUTEPHIO JECITh NEPEMEHHBIX (DAKTOPOB SIBJISIOTCS 3HAYUMBIMU
C BEpOATHOCTBIO 95%. OmHaKo ¢ BEepOATHOCTBIO 99% 3HAUMMBIX (PaKTOPOB OKa3ajoch BCEro 9,
YTO FOBOPUT O TOM, 4TO (pakTop X1 Takxke sBIAETCS HE3HAUMMbIM KOA(Q(OHUIMEHTOM ypaBHEHUs
perpeccuu ¢ BEpoATHOCTbI0 99%.

Takum oOpazom, mapameTpsl X (TPOU3BOAUTENHHOCTD Tpyaa) U X12 (ypoBeHb neMorpadudeckoi
Harpy3KH) HE3HAYMMBI, KPOME TOTO C BepoATHOCThIO 99% ¢akrop X1 (BBII Ha nymry naceneHust)
TaKXke SBISAETCd HE3HauuMbIM. B Takom ciywae, co3naércs HEOOXOAMMOCTb HCKIIIOUEHMS
K03 pHUIMEHTOB ypaBHeHUs perpeccur. IlocpencTBom Monyins t-3HadeHUN OyJeT MPOBOIAUTHCS
oTcerBaHME K03(ppULIneHTa MUHUMAaIbHOIO U3 BCEX 110 MOAYIIIO.

[TpoBepsieM 3HauMMOCTh Mozenu. [ljis 3TOro paccMaTpuBaeM IUCIEPCHOHHBIA aHAJIH3 JaHHBIX

(puc 3).

Pezpeccuonnas cmamucmuxa JlucnepcroHHbIN aHaNnn3
MHoxecTBEHHBIN R 0,98939878
df SS MS F 3uauumocmo H
R-kBagpar 97,89%
Hopmupoauusiii R-kBaapar 97,58%| Perpeccus 12 66,7131 5,56 313,306152 1,55633E-62
CrangaptHas oumbKa 0,13320803|OcraTox 81 1,43729 0,02
Habnronenus 94|Wtoro 93 68,1504

Pucynok 3. PerpeccrnoHHas CTaTUCTHKA U JUCIIEPCUOHHBIN aHAJIN3 (COCTABICHO aBTOPOM B
nporpamme MC EXCEL)

B nmporecce uccnenoBanus BIIBUTAIOTCS CICAYIOIMINE THITOTE3bI:

HO: by=b,...=b1,=0; T.e. Mexx1y mepemenHoO# Y U XOTs1 ObI OZHO¥ U3 IEPEMEHHBIX X JINHEHHO-
(yHKIIMOHATIbHAS CBSI3b HE CYIIECTBYET;

H2: by=b,...=b1,#0; T.e. Mexxny mepemenHoO# Y U XOTs1 ObI OZHO# U3 EPEMEHHBIX X JIMHEHHO-
(yHKIIMOHATIbHAS CBSI3b CYIIECTBYET.

F xputnueckoe= F.OBP.I1X (0,05; n; m) = 1,874

Taxum 06pazoM, Fuagn, > Fipumma, = 313,306> 1,874, uTO roBOpUT 0 3HAYMMOCTH 0O0ILEH MOJETN
ypaBHEHHUSI perpeccui, T.e. runore3a Hy oTkioHseTcs 1 npuHUMaeTcs runore3a H2: bi=b

2.. .=b120.

r) aHanu3 ko3 dunumenra nerepmuHanu R*:

COTJIaCHO PETPECCHOHHOU cTaTucTuke (puc 4.) nBeHaaAnarh (aKTOPOB OKA3BIBAIOT BIUSHUE HA
WNunekc mnkmo3uBHoro passutus (Y) Ha 97,89%. D10 B CBOIO OYepeab TOBOPUT O BBICOKOM
CTENEHU JOCTOBEPHOCTH YpaBHEHHS (PaKTOPOB PETPECCHH.
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[IpuHrMas Bo BHUMaHME TO, YTO J0Js BiuMsHUA 12 daxTopoB paBHa 97,9% ( R?), onpenensiem
JTOJTIO BIIUSTHUSL HEYYTEHHBIX B MOJIeNU (haKTOPOB:
1-R? ucxonusrnii (ans 12 nepemennsix) = 1- 97,9%= 2,1%.
[TepBbiM KO3 HUIIMEHTOM, COTJIACHO MHHHUMAIBHOW t-CTaTUCTHKE, IIOKa3aHHOM Ha pHC.2,
OKa3bIBaeTCs TepeMeHHass Xp (IMPOM3BOIUTENBHOCTh TPYAa), KOTOpas MO BCEM IMapaMeTpam

ABJIIETCS HE3HAUYMMbIM Ko3(p(UIMEeHTOM ypaBHeHUs perpeccud npu 99%

BEPOSATHOCTH.

Ucknrouass He3HauMMble KO3((UIIMEHTHI SMIUPUIECKON MOJENHN, U TMPOJOJDKUB OTCEMBAHUE J0
MIAPHOTO YPaBHEHHSI PETPECCHH, MOJTyYaeM MOJEIH, COCTOSIIME MCKIIOYUTETBHO U3 3HAYMMBIX
(bakTOpoB ¢ BepoITHOCTHIO 99%. (Tabm.3)

Ta6auua 3. Onenka nosy4eHHbIX Mojenei (cocrtaBieno aBropoM B mporpamme MC EXCEL)

PROCEEDINGS OF AZERBAIJAN HIGH TECHNICAL EDUCATIONAL INSTITUTIONS |

g =
. = g5 o
- A z Jas) < z o
5 = 5 5 =g =8 5 %
58 = s g S5EEE| 23
2, m = =& 5 NE a8 > =
o ° < 19} < S 15} < 3
=5 H IN k=3 <= A, E S5 a O =
(S Q @) o o n s O a = o
= o =} S o o~ QO o Q o ~ Q.
g = Q ~ ~ 2 LL o O & % @ =
1 Median income, $ 0,045 0,870 285,4932 | 75,63% +
Poverty rate, % -0,010 -0,648 +
2 218,48 82,76% 7,13%
Median income, $ 0,037 0,870 +
Poverty rate, % -0,010 -0,648 +
3 Median income, $ 0,040 0,870 229,55 88,44% | + 5,68%
Public debt, % -0,006 -0,056 +
Poverty rate, % -0,008 -0,648 +
Median income, $ 0,038 0,870 +
4 : : 224,23 90,97% 2,53%
Adjusted net savings*, % | 0,015 0,499 +
Public debt, % -0,005 -0,056 +
Poverty rate, % -0,008 -0,648 +
Wealth gini -0,012 -0,084 +
5 Median income, $ 0,039 0,870 264,22 93,75% + 2,78%
Adjusted net savings*, % | 0,017 0,499 +
Public debt, % -0,005 -0,056 +
Employment % 0011 0110 - .
Poverty rate, % -0,010 -0,648 +
— 278,87 95,06% 1,30%
Wealth gini -0,014 -0,084 +
Median income, $ 0,037 0,870 +
PAHTEI




ISSN: 1609-1620, E-ISSN: 2674-5224

PAHTEI

REFEREED & REVIEWED JOURNAL

E-ISSN: 2674-5224

VOLUME 18 ISSUE 07 2022

Adjusted net savings*, % | 0,018 0,499
Public debt, % -0,004 -0,056
Employment,% 0,011 -0,110
Poverty rate, % -0,011 -0,648
Wealth gini -0,014 -0,084
Median income, $ 0,036 0,870 305.16 96.13% 107%
Adjusted net savings*, % | 0,016 0,499
Carbon intensity, kg per 0,001 -0.265
$ of gdp

Public debt, % -0,004 -0,056
Employment,% 0,011 -0,110
Net income gini -0,015 -0,582
Poverty rate, % -0,012 -0,648
Wealth gini -0,010 -0,084
Median income, $ 0,031 0,870 329,07 | 96,87% 0,74%
Adjusted net savings*, % | 0,018 0,499
Carbon intensity, kg per 0,001 -0.265
$ of gdp

Public debt, % -0,004 -0,056
Healthy life expectancy, 0,026 0,816
yrs

Employment,% 0,010 -0,110
Net income gini -0,016 -0,582
Poverty rate, % -0,008 -0,648
Median income, $ 0,027 0,870
Adjusted net savings*, % | 0,014 0,499
Carbon intensity, kg per 0,001 -0.265
$ of gdp

Public debt, % -0,005 -0,056

B TtabGauiy 3 momenu, oka3zaBIIMECs YCIEUTHBIMH, BBIIEICHBI 3€JIEHOW 3aJIMBKOM, OCTalbHBIC
BBIICJIEHBI CEPOIl BBHJy OTCYTCTBUSI COBIAJCHHs 3HAKOB KOd(hQuIMEHTa bj U Iyy OAHOrO U3
napaMeTpoB (3aHATOCTh TPYyAOococoOHoro HaceneHus, %). CienoBaTtenbHo, Moaenb Ne 6 u Bce
MOCIIEAYIONIME MOJICTTH HE TOJUIekKAT pacCMOTpeHH0. KpoMe 3Toro, 107 BIUSHUS 100aBICHHOM
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HOBOH IEepeMEHHOW B JNAHHBIX MOJENAX Majo3HauuMa. TakuM o0pa3oM, CpeaH MOJTyYeHHBIX
MoJIeIer JUTsl TalTbHEHUIIero U3ydeHus 1es1Iecoo0pa3Ho BEIOpATh Mojienb No 5.

Jnst monien Ne5 BbIABUTAIOTCA CIAEAYIOIINE TUTIOTE3bI:

Ho: b1=b,...=bs=0; T.c. Mexxay mepementoi Y u, XOTs Obl OJHOW W3 MEPEMEHHBIX X JIMHCHHO-
(G yHKIIMOHATBHAS CBSI3b HE CYIIECTBYET

Hs: b1=b,...=bs#0; T.e. Mexxay mepemenHoi Y H, XOTsA Obl OJHOW M3 MEPEMEHHBIX X JIMHCHHO-
(GyHKLIMOHATIBHAS CBSA3b CYLIECTBYET.

[pu stom, F xputnueckoe = F.OBP.ITX (0,05; n; m) = 2,318

Takum 06pa3oM, Fuass > Fepura, = 264, 22 > 2,32 u oOliee KauecTBO MOJENU ypaBHEHMs
perpeccun cedst onpaBabIBacT, T.€. HyleBasd runorte3a HO oTkiIoHseTCs U MpUHUMAETCSl TUIIOTE3a
H2: b1 = bz...: b5 #0.

Bapuanus 3aBucumoil nepemeHHOMl «Y» WMHIOekca WHKIIO3UBHOro pa3Butus Ha 93,75%
oOBsicHsieTCS Bapuanueld (M3MEHYMBOCTHIO) TIEpPeMEHHBIX Xg (YpOBEHb OemHOCTH), X7
(koaddummenT paccioeHus obmiecTBa 1Mo jgoxomaMm), Xg (MemuaHHBIH n10Xonm), Xo
(CKOppeKTUpOBaHHBIE YUCThIE cOepekeHus ), X11(TOCYAapCTBEHHBIN JOIT).

OnpenenuM CUJly 3TOW CBSI3M  MEXKIY COOTBETCTBYIOIIMMHU TNE€peMEHHBIMU. [l »TOro
PacCMOTPHUM PETPECCUOHHYIO CTATHUCTUKY. BBIIBUTAIOTCS CIIETYIOIINE THITOTE3bI:

Ho r: r=0; T.e. KO3 PuImeHT Koppensauuu He3HAYHNM,

Hi r: r#0; T.e. KOO)OUIMEHT KOPPETSALUU 3HAUNM,

T- nabmomaemoe > t- kputudyeckoe — 4,052 > 2,633 — kod(DPUIIMEHT KOPPEIAUH
CTATUCTUYECKU 3HAYUM C BEPOSITHOCTHIO 99%.

Kosdppuuuenrtsl ypapHeHust Cmanoapm t- Huoien Huowe |Bepxn
P- Kpmuue Kpmuy
perpeccuy u ux Koapdpuyuenmor Has cmamu ue
CTATHCTHYECKHME OLEeHKH owuoka | cmuka nauenue 95% CKoe | eckoe
) 95% 99%
Y Y-nepeceuenue 4,676 0,148 31,524 0,000 4,381 1,987 2,633
X6 POVERTY RATE, % -0,008 0,001 -7,766 0,000 -0,010
X7 WEALTH GINI -0,012 0,002 -6,261 0,000 -0,016
X8 MEDIAN INCOME, $ 0,039 0,002 23,665 0,000 ' 0,036
ADJUSTED NET
X9 SAVINGS* % 0,017 0,003 6,701 0,000 0,012
X11 PUBLIC DEBT, % -0,005 0,001 -6,415 0,000 -0,006

Pucynok 4. Moaens Ne5 (coctaieno apropom B mporpamme MC EXCEL)

1-R? ucxomubii (mus 12-tu mepemenHsix) = 1- 97,89 % = 2,11— npuxomuTcs Ha I0JIIO
HEYYTEHHBIX (DAKTOPOB.
R? HCXOHBIH (nnsa 12-Tv mepeMeHHBIX ) - R BBIOpPaHHOW MOJIENH (7151 5-TH TIepeMeHHBIX ) = 97,89
% - 93,75 % = 4,14% — mpuUX0IUTCS HA OO BIUSHUS UCKITIOYEHHBIX (haKTOPOB.
CornacHo pucyHky 4 Bce Ko3(pGUIIMEHTH ypaBHEHUS perpeccuu B MoJenn NeS 3HaUMMBI 110 BCeM
METOJaM TMPOBEPOK. JlaauM S3KOHOMHUYECKYI0 HMHTEPIpEeTanuio Ko3(p(UIMEHTOB BHIOpaHHON
MOJIEJH:

1. ecniu POVERTY RATE, % yBenuuntcs Ha 1%, To Manekc Nnkmo3usHoro Pa3sutus (V)

ymenbiutes Ha - 0,008;
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2. ecmu WEALTH GINI yBenuuutcs Ha 1, To Unnexc Mukmo3uBHOTro Pazsutus (Y)
ymenbmutes Ha -0,012;

3. eciu MEDIAN INCOME, § yBenuuuntcs Ha 1$, To Unaekc Mukmtozusrnoro Pazputus (Y)
yBenuuutcs Ha 0,039;

4. eciu ADJUSTED NET SAVINGS*, % yBenuuutcs Ha 1%, To MHIEKC HHKIIIO3UBHOTO
paszutus (V) yBenuuutcs Ha 0,017;

5. ecmu PUBLIC DEBT, % yBenuuutcs Ha 1%, To Unnexc MukmozuBaoro Pazsutus (Y)
ymenbmutes Ha -0,005;

6. ecmu POVERTY RATE (%) = 0; WEALTH GINI = 0; MEDIAN INCOME ($) =0;
ADJUSTED NET SAVINGS (%) = 0; PUBLIC DEBT (%) = 0; Muaekc HHKITFO3MBHOTO
passutust (V) Oyner pasen 4,676.

Takum o6pazom aHanmu3 Mojenu NeS Kak 1Mo 3HAUUMOCTH KOA(P(UIIMEHTOB, TaK U C TOUYKHU 3PCHHS
KauecTBa BRIOPAHHON MOJIEIH JEMOHCTPUPYET PE3YIbTAThI BHICOKOTO YPOBHSI.

Emgé ogqnuM mokaszaTenem KadecTBa SIBISCTCS CPeaHss OmMOKa anmpokcumauu (A).

C nomompto ¢pynkuun MC Excel 2016 «Cymma ommOOK anmpokcuMaiiu/ Ha KOJHYECTBO
HaOmonenut  *100=%» HaxoguM CpEIHIO OMMOKY amnmpoKCUMAallid W CpaBHUBAaEM
IIOJIYYEHHBIN pe3yabpTaT. Eciu anmnpokcuManus:

1. A <7 nydmas MOJeNh U Ka4eCTBO IMOJTOHKH CTaJIO JIYYIIIE,

2. A <15 xauecTBO NOJATOHKHU YAOBJIETBOPUTEIBHOE;

3. A >15 ka4ecTBO MOATOHKH ci1aboe (T.e. 3TO OTPHIIATEIIbHAS OLIEHKA MOJICIIH )
[Tonmy4yeHHbIe pe3yabTaThl TOBOPSAT O BEICOKOM YPOBHE OIIMOKH anmpoKcuManuu paBHoi 4,205 %,
TO €CTh KaueCTBO MOATOHKU BBIOpaHHOU Mojenmu Ne 5 yiydrieHo.

Takum 00pa3oM, ¢ TOYKM 3pEHUS CpeqHEH OmMOKK ammpokcuMaruu (A) KayecTBO BBIOpaHHOMN
HaMu Moneiu Ne5 1ocTaTOYHO BEICOKOE.

Taboauua 4. Kordumuent snactuanoctu 11 moaenu Ne5 (CocTaBieHO aBTOPOM B MpoOTrpaMMme
MC EXCEL)

Kos¢dummentot ypasnenms Koadhpumm- | Koapduum-ent | MHTEpmpeTarus
perpeccuu u ux
EHTBI 3J1ac-TUIHOCTH | KO3 (dUIIMEeHTa SJTaCTHIHOCTH
CTATHCTHYECKHE OL[CHKH.
Y Y-nepeceycHue 4,676 %
POVERTY He ecnu X yBenmuures Ha 1%, To
X6 RATE, % -0,008 -0,043 3JIaCTUYHA Y ymensmutcs Ha -0,043%
V)
X7 WEALTH GINI 0,012 0,207 He ecnu X yBenmuures Ha 1%, To
3JIaCTHYHA Y ymenbmutcs Ha -0,207%
MEDIAN He ecnu X yBenuuutcs Ha 1%, To
X8 INCOME, $ 0,039 0,159 31acTHYHA Y yBemuuutcs Ha 0,159%
ADJUSTED NET He ecau X yBenuuutcs Ha 1%, To
X9 SAVINGS*, % 0,017 0,035 3JIaCTHYHA Y yBenuuutcs Ha 0,035%
0,
X11 | PUBLIC DEBT,% | -0,005 0,065 He ecn X ysemuics Ha 176, 1o
3JIaCTUYHA Y ymensmutcs Ha -0,065%
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Jlanee /U1 IPOBEPKH CHIIBI 3aBHCUMOCTH MEKAY M3y4aeMbIMH SKOHOMHUYECKUMH TTOKA3aTeIIMU
HAXOJUM YaCTHBIC KOA(GHUIMEHTHI DIACTHYHOCTH YpaBHEHHS perpeccuu (tad.4.):
1. ecnu 3HaueHHs K03(pPULIMEHTA HTACTUYHOCTH HAXOJATCS B AuMamna3oHe ot -1 g0 1, To 310
TOBOPUT O TOM, UTO MEepeMeHHast «Y» M0 OTHOILLIEHUIO K IEPEMEHHOM «X» HEe3JacTUYHa.
2. ecnu 3HaueHHs K0d3(duumeHTa 3macTUYHOCTH Oosbiie 1 uiu MeHsbIe -1, TO 3TO TOBOPUT
0 TOM, 4TO IIEPEMEHHAs «Y » 10 OTHOLIEHUIO K IEPEMEHHON «X» 3JIaCTUYHA.
KoadduumenT snacTuyHOCTH 0TOOpakaeT HACKOJIBKO MPOLEHTOB 3HAYCHUS «Y» (HOPMHUPYIOTCS
101 BAUAHUEM 00BsACHSIONEro pakropa «X». JlaHHbIE BEYUCIEHE! 10 popmye: y = bo+biXi; O =

X
bix = . TonyueHHbIE pe3yabTaThl MPEICTABICHBI B BUjIE Ta0uIbl HUXKE (Tab 4.).
7

[IpoBeném ToueuHblld TporHO3 I AsepOaikana Ha 2021 roa ¢ MOMOIIBIO TOJYYCHHOU
Mojenu: corynacHo naHHbIM [ocynapctBeHHoro Komutera Cratuctuku AszepOaiiaxkaHCKON
Pecniy6nuku [4] u Beemuproro banka [5]: Poverty rate (%) — X — 4.8; Wealth Gini —» X; —
51.000; Median income ($) — Xg —8.5; Adjusted savings (%)— Xgq —84.7; Public dept (%) —
X11 —1 7.3;

(BBumy orcyrcrBus nHpopmanmu o Wealth Gini u Median income, ObutH B3SITHI 3HaYCHHUS 3
2018 r.)

Y= 4,676-0,008X¢-0,012X7+0,039 Xgt+0,017 Xg-0,005 X1 =4,676-0,008*4,8-
0,012*51,00+0,039*8,5+0,017*84,7-0,005*17,3=5.71

Kak BuaHo wu3 mnpoBenéHHOro ToueuHoro nmnporHoza HWupekc Wukmo3uBHoro Pazsutus
Azep0aiimkana Ha 2021 rox noBeicuiics Ha 21,75% u coctaBun = 5,71 , 9TO  CBHJIETETBCTBYET O
3HAQUUTEIIbHOM TPOJBWKEHUU B JIeJie peaju3alud MPOAYMAaHHOM U TOCIeN0BaTEIbHOMN
SKOHOMUYECKOW MOJUTHKHU B CTPAHE.

3akarouenue: B 3akitoueHre npuBesieM Hanbosiee 3HaYMMble MOMEHTBI HCCIIEOBAHMUS:

1. Kaxpgoe rocynapcTBO HaXOAUTCS Ha ONPEAEIEHHON UHIMBUAYAIbHOW CTaiun
pPa3BUTHSI SKOHOMHMKHU M OOIIECTBA B ILIEJIOM, B CHJIy YEro CTAHOBHUTCS KpallHEe Ba)KHBIM
oTpesieIeHne WHAMBHUYaTbHONH WHKIIO3UBHOW CTpAaTEerHH, OTBEYAIOUIeH MOTPEOHOCTSIM
KOHKPETHOM CTpPaHBbI.

2. Taxum 00pa3oM, MOXHO YTBEpXKJaTh, YTO MHKIIO3UBHOCTH MPEACTABIsIET cOO0I HOBBIHA
3Tal B Pa3BUTUMU YEJIOBEYECKOro oOOIIecTBa, M OCOOCHHO B TIOCTPOEHHE HOBOMU
COLIMOKYJIBTYPBI.

3. MHKII0O3UBHOCTh HECET B ceOe TiyOOKH CMBICI, W TOTOMY HEIb3sl €r0 paccMaTpUBaTh
JMIIB B OTAEIBHBIX cepax AesTeTbHOCTH.

[To xony mccnenoBanusi mapametrpoB MUP ynanochk BBISIBUTH HATMYME HE3HAYUMBIX (PAKTOPOB.
ITocpencTBoM MeTona HMCKIIOYEHHS HE3HAYUMblE (DAKTOphI MHAEKCA MHKIIO3MBHOTO Pa3BUTHA
ObLIM BBITECHEHBI, HAa OCHOBE IPOBEAEHHOTO OLIEHWBAHUSA TMOJIYYEHHBIX MoJenei Obuia
ompezeneHa Hanboiee onTUMaabHas MOJeNb NeS.

B pesynbraTe ObLIO BBISBIECHO CIEAYIOLIEE:

1. MUP no3Bomasier 0OHApYX HUTh clabble CTOPOHBI B COIMAIBHO-DKOHOMUYECKOM Pa3BUTHH
rocyJapcTBa, YCTPAHEHHME YSI3BUMBIX CTOPOH COMYTCTBYET YCTOMYMBOMY PpPa3BUTHIO
MHKJII03UBHOW YKOHOMUKH CTPAHBI.

2. Kax npu ypoBHe 95%-0, Tak u pu 99%-0i 3HAYMMOCTU THIOTE3a 00 MCKIIIOUEHUU U3
MOJIENIM TapaMeTpoOB OMNpaBAaHa, TO €CTh JaHHOE WCKIIOYEHHE HE CII0COOCTBYET
YXYALIEHUIO [TOJTYYEHHBIX PE3YJIbTaTOB.
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3. BbIOOp KOpPpPEKTHBIX MapaMETPOB SBISIETCS KIIOYEBBIM AaCHEKTOM Ui TMPABHIIBHOTO
pawxupoBaHug crpad no MP.

4. JlomonHeHHe HOBBIMH KO3(h(UIIMEHTaMHU MOJYyYCeHHON MOJENN B3aMEH HMCKIIIOYEHHBIX
(dhakTopoB 1enecoodpasHo. Takum oOpa3omM B pe3yiabTaTe AKOHOMETPHUYECKOTO aHaIu3a
CTAHOBUTCS OUCBUAHO, YTO AJId TOYHOI'O IMPOIrHO3a peﬁTHHFa CTpaH Tp66y€TC}I BHCCCHUC
U3MEHEHUN 1 nonoiHenuil B Moaenb UNP.
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RESEARCH OF INFLUENCE OF HEAT TREATMENT ON THE
ELECTRO PHYSICAL INDICATORS OF FORTIFIED WINES

Ainur Mammadova
Azerbaijan State Agricultural University, Department of “ Food Engineering and Expertise”, PhD in engineering
Email: ainur_mamedova@mail.ru

ABSTRACT

For many years, contact heating remained only a monopoly of the metallurgical industry. In
recent years, this method of thermal treatment has been widely used in other fields, including the
food industry [4].

Contact electric heating techniques are more efficient for homogeneous materials, while their
properties do not change during processing.

The essence of electro-contact heating is that the electric current passing through the product is
accompanied by resistance, and thus causes the product to heat up according to Coul-Lens law
[5].

It was revealed that the specific resistance of dessert wines with the same amount of alcohol and
sugar and different colors fluctuated between 4.1 (red) and 4.6 (dark red) [6].

The results of research is given to clarify the dependence of the processing of wine materials on
its duration .

As can be seen, the specific resistance of the wine material decreases with increasing heat
treatment time. Excessive oxidation of wine corresponds to a more relative change in specific
electrical resistance.

As the heating time of wine materials increases at the same temperature, the specific resistance
decreases to varying degrees depending on the chemical composition.

The relative variability of the specific resistance characteristic varies in different wine materials
and at different time intervals. If the specific resistance of the wine material decreases by an
average of 0.150 Ohm.m in the first four days, its change in the next four days is 0.020 Ohm.m.

A comparison graph of depth and intensity of processes in wine materials that are heat-treated in
different ways is given .

It turns out that in electrocontact heating there are deeper changes in the chemical composition
than the existing technology.

As can be seen from the graph in wine material if chemical transformations go deeper its specific
electrical resistance will be lower.

This shows the magnitude of the specific resistance of the heat-treated wine material indicates the
depth of the physicochemical and biochemical processes that take place in it.

Like madeira of wine materials spectrophotometric characterization was taken with the help of
Russian-made SF-4 spectrophotometer [7]. The distance between the walls of the tub was 1 cm.
Research conducted to determine the influence of the chemical composition of wine materials on
a special electrical resistance showed that a special electrical resistance affects not only the
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chemical composition of wine materials (alcohol, sugar, acidity, etc.), but also has a significant
impact on all parameters, as well as its color.

Paying attention to the graphical view of the processing of wine materials with existing
technology at a temperature of 650-700 (338-343K), it becomes clear that electrical contact
processing of wine materials for 3-3.5 hours is equivalent to processing existing technology for
20-22 days. During the research of the electrophysical characteristics of juices and wine materials,
it was found that as the volume of the processed material increases, the temperature in the heater
decreases. It is explain that for each type of heater with a specific volume there is a special
specific voltage.

Keywords: grapes, wine, pulp, Madeira, Portwine, heat treatment

UCCJEJIOBAHUE BJIUAHUSA TEILJIOBOM OBPABOTKHA HA
IJIEKTPOPUINYECKUE IIOKA3ATEJIN KPEIIVIEHBIX BUH

Aiinyp MamenoBa
Aszep0aiimkaHCKuil TOCYAapCTBEHHBIN arpapHblii yHuBepcuTeT, Kadeapa “MHxenepus MuieBbIx
npoyKToB U sKkcneptusa”’, Email: ainur_mamedova@mail.ru

PE3IOME

KoHTakTHBIM HarpeB JAOATHE TOJABI OCTABAICS JIMIIb MOHOIOJIMEH MeEeTalypruuecKou
MIPOMBIIIJIEHHOCTU. B mocnennue roabl 3TOT METOJA TEPMUUYECKON 0OpabOTKH Hallesl MIHPOKOe
MPUMEHEHHE U B IPYTUX 00JacTSAX, B TOM YHCJIE B MUILEBOM MPOMBIIIICHHOCTH [4].

MeTopl KOHTAaKTHOTO 3JeKTpoHarpeBa 6osiee 3(G(HEeKTUBHBI ISl OJHOPOIHBIX MaTE€pHaNiOB, IPU
3TOM UX CBOWCTBA HE M3MEHSIOTCS B TIPOIlecCe 0OPaOOTKH.

CyTb 2J€KTPOKOHTAKTHOTO HarpeBa 3aKJII0YaeTcsl B TOM, YTO SJIEKTPUUYECKUN TOK, MPOXOASILUN
yepe3 MPOJIYKT, COPOBOXKIACTCS COMIPOTHBIICHUEM U, TAKUM 00Pa30M, BBI3bIBAECT HArPEB U3JIENHUS
no 3akony Koyna-Jlenca [5].

VY CTaHOBIEHO, UYTO YJENBbHOE CONPOTHBIIEHUE NECEPTHBIX BUH C OJMHAKOBBIM COJIEpP)KaHUEM
CIUpTa, caxapa U pa3HOM OKpacKu KoJjiebanock B mpeaenax 4,1 (kpacuoie) - 4,6 (TEMHO-KPaCHBIH )
[6]. IIpuBeneHsl pe3yabTaThl UCCIENOBAHUM, MPOBEACHHBIX C LIEJIbI0 YTOYHEHHS 3aBHUCHMOCTH
00pabOTKHM BHHOMATEpPHAIOB OT BpeMeHH 00paboTku. .Kak BUIHO, ¢ yBEIMYCHHEM BpEMEHU
TEPMOOOPaOOTKHU yIEIBHOE CONPOTUBICHUE BUHOMAaTepUalla CHIKaeTcsa. UpesMepHOe OKUCIICHUE
BUHA 0ojiee COOTBETCTBYET OTHOCHUTEIBHOMY HM3MEHEHHMIO YICIBHOTO  3JIEKTPHUYECKOTO
COIPOTHUBIICHUSI.

IIo mMepe yBenuueHHs BPEMEHU HarpeBa BUHOMATEPUAIOB IIPU OAHOW U TOW K€ TEMIIepaType
YAETBHOE COMPOTUBICHUE B 3aBUCUMOCTH OT XHMHYECKOrO COCTaBa CHH)KAETCA B pPa3HOMU
CTENEHU. B pasHbIX copTax BHHOMAaTEPUAJIOB U B Pa3HbIE MPOMEXKYTKHA BPEMEHU OTHOCUTEIBHOE
M3MEHEHHUE XapaKTEepPUCTUKH YIEIbHOTO COMPOTHBICHUS HeoauHakoBo. Ecmu ynenabHOe
COIIPOTHBIIEHNE BUHOMATEpUaa B NIEPBbIE YEThIpE HS yMeHblIaeTcsa B cpeaHeM Ha 0,150 OM.m,
TO €ro U3BMEHEHHE B nocneayronme yetoipe a1 coctaBut 0,020 Om.m.

[IpuBenen rpaduk cpaBHEHUs TIYOMHBlI M HWHTEHCHBHOCTH TIPOIECCOB B BHHOMATEpHasax,
MPOIIEAIINX TEPMHUYECKYI0 00pabOTKy pasHbIMU crmocobamu. [lomywaercs, d9To mpwH
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3JIEKTPOKOHTAKTHOM HarpeBe U MpHU CYHIECTBYIOIIEH TEXHOJOTHH MPOUCXOAAT Oosee TIyOoKue
U3MEHEHHS XHUMHYECKOro cocraBa. Kak BugHO w3 rpaduka, 4YeMm TIyOXKe XHMHUYECKHE
NpeBpalleHusl B BUHOMAaTepHale, TEM HIDKE €ro YAeNbHOE AJIEKTPHUECKOE CONPOTUBICHUE. DTO
MOKa3bIBAaCT, YTO BEIMYHMHA YACIHHOTO COMPOTUBICHUS TEPMOOOPAOOTAHHOTO BHHOMATEpHAia
CBHUJIETEJILCTBYET O TIIYOMHE MPOTEKAIOUIMX B HEM (DU3MKO-XUMHYECKUX U OMOXMMHYECKHX
nporieccos [7].

CriekTpo(hOTOMETPHUECKYIO XapaKTEPUCTHKY MOJIEPU30BaHHBIX BUHOMATEPUAIOB MPOBOAMIN Ha
cnektpodoromerpe CD-4 poccuiickoro mpou3BoACTBa. PaccTossHME MEXIy CTEHKaMH BaHHBI |
CM.

WccnenoBanusi, MPOBECHHBIE /ISl OTPE/ICIICHUS BIUSHIS XUMUYECKOTO COCTaBa BUHOMaTepHasia
Ha CHENMaJIbHOE 3JIEKTPHUUYECKOE COMPOTUBICHHE IMOKA3ajH, YTO CIEHUAIBHOE JJIEKTPUYECKOE
COIIPOTHBJICHUE BIIMSET HE TOJHKO HA XMMHYECKHH COCTaB BHHOMATEpUANOB (CIUPT, caxap,
KHCJIOTHOCTD H T.J1), HO U OKa3bIBa€T CYIIECTBEHHOE BIMSIHHUE HA BCE MMapaMeTPhl, a TAKXKE Ha ee
IBET.

OOpamass  BHMMaHue Ha Tpaduueckuil BHI 0OpabOTKM BHHOMATepHaja CyYIIECTBYIOIIEH
TEXHOJIOTHEH TIPH TeMIIepaType 65°%-70° (338-343K), cTaHOBHUTCS SICHO, YTO JCKTPOKOHTAKTHAS
oOpaboTka BHHOMarepuajga Ha 3-3,5 uyaca OSKBHBAJICHTHa O00pabOTKe CyLIECTBYIOIIEH
texHosiorueit Ha 20-22 nueit. Bo Bpems mcciaenoBaHus 37IeKTPOPU3HIESCKUX 0COOCHHOCTEH COKOB
U BHHOMATEpPHAJOB OBUIO BBIABICHO, YTO IO Mepe yBeIMYeHHs oObema o0pabdaThIBaeMOro
Marepuaja TeMIleparypa B HarpeBaTejie CHIDKACTCS. DTO OOBSICHSETCS TEM, YTO IS KaKIOTO
THUIIA HarPEBATEIs C ONPeIeIEHHBIM 00BEMOM CYIIECTBYET CIIEIHAIbHOE Y/eIbHOE HANpsKEHHUE.

KawueBble cjioBa: BUHOTPa, BUHO, Me3Ta, Majiepa, MOPTBEIH, TerioBas 00paboTka

BBenenue: M3BectHo, yTO (hOopMHUpOBaHHME THUINA U KAayecTBa KPEIJICHBIX BHUH COpTa Majaepbl U
NOpTBEHHA CBSI3aHO C OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIMU peakuusIMH,
MeJIaHOU1000pa30BaHUEM, mporeccamM THAPoiau3a U 3(QUPHON KOHJIEHCAIIMH, B KOTOPBIX
YYacTBYIOT NPAaKTUYECKH BCE KOMIIOHEHTHl BHHOMaTepuanad. Pemarommm (akropom is
MOJIy4eHUs] TUIHMYHOM MaJepbl M IOPTBEHHA SIBISIETCS BbIpAlIMBAaHWE BUHOMAaTEpHaa IIPU
BBICOKMX TEMIIEpaTypax B HACBHIIIEHHBIX KHUCIOPOJIOM YCIOBHUSAX. DTOT IIPOLECC HA3BIBAETCS
MaJepu3alunsl U MOPTBEHU3ALIMS.

OCHOBBIBasACh Ha MPOBEJCHHBIC MCCIEI0BAHUS, ObIIO MPEIOKEHO MPOMBIIUIEHHOE YCTPOMCTBO
JUTSL yCKOPEHHOM TETIOBOM 00paboTKH KperuieHbix BuH [1,2].

B cBoux mocnenyromux uccinempoBaHusx A. A. IlpeoOpakeHCKHI Ompenenus BO3MOXKHOCTD
MOJTyYEHUs! TOJIHOIICHHON Majephl 0e3 TyOOBBIX JOCOK, B F€PMETHYHBIX €MKOCTAX HCIOJb3YS
TOJIBKO I'p03/bs. [ peanuzanuu 3Toro MeToAa Obuia pazpadoTaHa crenragibHas MOIUPUKAIHS
YCTPOMCTBA.

Mmuoronetaue uccnenoBanus npusenn A.A. IIpeoOpakeHCKOTO K BBIBOAY O NPEUMYIIECTBE
MaJiepu3allid B TEPMETUYHBIX pe3epByapax. OH TakkKe YCTaHOBMJI B3aUMOCBS3b MEXKAY
TyOMIbHBIMU BEIIECTBAMU U KOJIMYECTBOM HEOOXOIUMOTO KUCIOPOa B BUHE.

3. H. Kumkosckuii, B. . Cenuanos, P. A. Axtaxanos, A. JI. [)xabpaunoB u X. K. ®aranuen
IIPOBEJIM MHTEPECHBIE HCCIEAOBAHUSA MO W3YUYEHUIO IMPOILIECCOB, MPOMCXOASIIMX B BHUHAX IPHU
3NIEKTPOKOHTAKTHOM HarpeBe, 1 BO3MOXKHOCTH €r0 UCIIOJIb30BaHUs IpH Majaepu3anuu [3].
Hccnenosano BiusHuE (POPMBI U BETUUYHUHBI AJIEKTPUUYECKOTO TOKA Ha TEIJIOBYI0 00pabOTKY BHHA
IIPU €ro 3JIEKTPOKOHTAKTHOM Harpese. lloka3zaHo, 4yTO mepeMEeHHBII TOK B OCHOBHOM 3a CUET
TEIJIOBOTO BO3JEHCTBHSI MOYKHO MCIOJIB30BaTh JUIsI HArpeBaHWs BHHA M MHOLJCPKAHUS
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HeoOXoauMoi  TemnepaTypbl. IlOCTOSHHBIH TOK B 3HAYUTEIBHOM CTENEHU YCHUIIMBAET
OKHUCJINTEIBHO-BOCCTAHOBUTEIIBHBIC IIPOLIECCHI B BUHE.

DJNEeKTPOKOHTAKTHBIN HAarpeB O3HAyaeT, YTO TOK MPOTEKaeT yepe3 BeCh 00beM MaTepuaia. ITOT
TUID 00paOOTKM B OCHOBHOM IPOBOAMTCA B DJIEKTPONPOBOJAIIMX JKUIKOCTAX U JPYruX
MaTepuaiax.

KoHTakTHBII1 HarpeB [JOJITME€ TOIBl OCTABAJICSA JIMIIbL MOHOIOJWEW METATyprudecKon
MPOMBIIIICHHOCTH. B mocieanue roapl 3TOT METOJl TEPMHUYECKOW OOpabOTKM HaIIeN IIUPOKOe
MIPUMEHEHHUE U B IPYTUX 00IaCTsIX, B TOM YHCIIC B MUIIEBON MTPOMBIIUICHHOCTH [4].

MeToapl KOHTAaKTHOTO 3JeKTpoHarpeBa Oosee 3((GEeKTUBHBI U OJAHOPOIHBIX MAaTEpPHAJIOB, MPH
3TOM HX CBOICTBa HE H3MEHSIOTCA B Ipouecce oO0padOTKH. OTOT METOA HUMEET CBOU
IpeuMyliecTBa U HenocTaTKU. OCHOBHBIM IPEUMYILECTBOM 3JIEKTPOKOHTAKTHOIO HarpeBa
ABJIsieTCA OBICTPOE IMOBBILICHHE TeMIIepaTypbl Bcero oobéma oOpasua. HenocraTtkoMm sBiseTcs
HEO0XO0AUMOCTh 3a3€MJICHHUSI EMKOCTH 3JIEKTpOHArpeBaTersl.

CyTb 2I€KTPOKOHTAKTHOTO HAarpeBa 3aKJIIOYaeTCsl B TOM, YTO JJICKTPUYECKUN TOK, MPOXOASIIUN
yepe3 MPOIyKT, COPOBOXKIACTCS CONIPOTHBIIEHUEM U, TAKUM 00Pa30M, BBI3bIBACT HArPEB U3JIENIHUS
no 3akony Koyna-Jlenca [5].

bonpmioli uHTEpEC MPEACTABISICT M3Y4YCHUE 3aKOHOMEPHOCTEHM M3MEHEHMS PAa3JIMYHbIX
XapaKTEepUCTUK BUHOMATEPUAJIOB NP TEIUIOBOM 00pabOoTKe 3a ONpeeNeHHbII epuol BpeMEHH.
Kak u3BecTHO, KayecTBO TepMOOOpPaOOTKM 3aBUCHUT B IEPBYIO OYepeab OT TeMIepaTypbl U
MPOAOIKUTEIBHOCTH TEIUIOBOW 00paOOTKH, W MOJ BIMAHUEM 3TUX (DAKTOPOB B BUHOMAaTEepuae
IIPOTEKAIOT  pPA3JIUYHBIE  IPOLECCHl, KOTOPBIE OTPAXKAIOTCS HA €ro  BJIEKTPUYECKHX
XapaKTEPUCTHKAX.

HccnenoBanus 1o ONpPENENICHNUIO BIUSHUS XMMUYECKOIO COCTaBa BUHOMATepHalla Ha yJEIbHOE
JNEKTPUYECKOE CONPOTUBICHUE TOKA3aJIM, YTO YACIBHOE DJIEKTPUYECKOE CONPOTHBIICHHE
OKa3bIBAaCT CYILECTBCHHOE BIIMSHUE HE TOJBKO Ha XHMMHUYECKMH cocTaB (cmupT, caxap,
KHUCJIOTHOCTB U JIp.), HO ¥ Ha BCE ITapaMeTpbl BUHOMAaTEpUaa, B TOM YHCIIE U Ha LIBET.

VY CTaHOBIEHO, YTO YJENBbHOE CONPOTHBIIEHUE NECEPTHBIX BUH C OJMHAKOBBIM COJIEpP)KaHUEM
CIIMpTa, caxapa M pa3Hoi OKpacKu Koyiebanock B mpeaenax 4,1 (kpacHsiil) - 4,6 (TeMHO-KPaCHBI)
[6]. PesynbTaThl HcCClEeNOBaHUM, CBS3aHHBIX C ONPEIEICHUEM YACIBHOIO AJIEKTPUYECKOTO
COIIPOTHBIICHUS PA3JINYHBIX BAHOMAaTEPHAIIOB B 3aBUCUMOCTH OT TEMIIEPATYPBI, IPEACTABICHB] HA
puc. 1.
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Pucynok 1. TemnepaTypHas 3aBUCUMOCTb YI€JIBHOTO CONTPOTUBIICHHUS] BUHOMATEpHaa:
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1-xpacHblii TOPTBEIH; 2-pO30BbIi OPTBENH; 3-30J10TOM CHUPOI

Heasn: [TpuBeneHs! pe3yabTaThl HCCICTOBAHNHN, TPOBEICHHBIX C IENBI0 YTOYHECHHUS 3aBHCUMOCTH
00paboTKM BHHOMATEpUATIOB OT BpeMeHU oOpaboTku (puc. 2).Kak BHAHO, C yBenHUECHHUEM
BpPEMEHHU TEPMOOOPaOOTKU YAEThHOE COMPOTHUBIICHHE BHHOMATEepHalia CHUXaeTcs. UpesmepHoe
OKHCJICHHE BUHA 00JIee COOTBETCTBYET OTHOCUTEIHPHOMY H3MEHEHHIO YIETHHOTO 3JIEKTPHIECKOTO
COTIPOTHBIICHUS.

p (Om-m)

% :
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PucyHok 2. 3aBHCUMOCTB YIIEIBHOTO COIPOTHBIICHNSI BHHOMAaTepralia OT BpeMEHH
TepMo0oOpaboTKu: 1-6e10e cTooBoe BUHO; 2-ATrJaMCKHi TOPTBEHH; 3-KpacHOE CTOJIOBOE BHHO;
4-KxpacHBIN OPTBEHH

[To Mepe yBenuueHHs BPEMEHU HarpeBa BUMHOMATEPUAJIOB MPHU OJHOW M TOH KE€ TEMIIeparype,
YIEIbHOE CONPOTUBIEHUE B 3aBUCHUMOCTHM OT XMMHMUYECKOIO COCTaBa CHMXKAETCS B pa3HOU
cTerneHu. B pa3HbIX copTax BHHOMAaTEepUasiOB U B pa3Hble MPOMEXKYTKH BPEMEHU OTHOCUTEIHHOE
W3MEHEHUE XapaKTEPUCTUKU YJEIbHOTO COMNPOTUBIECHUS HeoauHakoBo. Ecmu yaenbHOE
CONPOTHUBIICHHE BUHOMAaTEpHala B MEPBbIE YEThIPE IHS YMeHbIaeTca B cpeaHeM Ha 0,150 Om.m,
TO €ro U3MEHEHHE B nocaeayromue yerelpe aHs coctaBuT 0,020 OM.M.

[IpuBenen rpaguk cpaBHEHHUS TJIYOMHBI U HMHTEHCHBHOCTH IPOLECCOB B BHHOMaTepHasax,
OPOIISIINX TEPMHUYECKYI0 00pabOTKy pasHbiME criocoOamu (puc. 3). I[lomydaercs, uro mpu
9JIEKTPOKOHTAKTHOM HAarpeBe W MpPH CYIIECTBYIOLIEH TEXHOJIOTUU MPOUCXOIAT Oosee rIyOooKue
W3MEHEHHUS XUMHUYECKoro coctaBa. Kak BugHo wu3 rpaduka, 4em Triay0ke XUMHUYECKUE
IpeBpalieHysl B BUHOMaTepuaie, TEM HUXKE €ro yIelbHOE AJIEKTPUUYECKOE CONMPOTUBIICHHE. DTO
MOKA3bIBAET, YTO BEIMYHHA YJEIHHOTO COMPOTUBICHHUS TEPMOOOpPAOOTAaHHOTO BHHOMATEpHAIIa
CBUJICTENLCTBYET O INIYOMHE MPOTEKAOIMUX B HEM (U3MKO-XMMHUYECKUX M OHMOXMMHYECKHX
nporieccos [7].
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Pucynok 3. 3aBUCHMOCTD yI€TLHOTO COITPOTUBJICHHS OT BPEMEHH BUHOMATEPHAJIOB
00paboTaHHBIE CYIIECTBYIOIUM METOJOM M METOIOM JJIEKTPOKOHTAKTHOTrO Harpesa: 1, 2-
CTOJIOBOE BHHO; 3, 4- MOPTBEIH

Metoabl: CrekTpoOTOMETPHUUECKYIO XapaKTepUCTUKY MOJIEPU30BAHHBIX BHHOMATEPHAIIOB
npoBoawin Ha crekrpodoromerpe CD-4 poccuiickoro MPOU3BOJACTBA. PaccTosiHEE MeXIy
CTEHKaMH BaHHbI | cM. Pe3ysbTaThl M3MEpEeHU NMPEICTaBICHBI Ha pUC. 4.
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Pucynok 4. CnekrpodoToMeTpUUECKHE TOKA3aTeId BHHOMATEPHUAIOB, 00paOOTaHHBIX Pa3HBIMHU
MeTofaMu: 1- TepBUYHBIM BUHOMATepuas; 2-mMajepu3auus IMoja coiHueMm (6 wmecsueB); 3-
Majiepu3anus B OOJBIINX METAIIMYECKUX €MKOCTSIX (6 MecsueB); 4- Manepu3anus yCKOPEHHBIM
METOJIOM (6 MecAIIeB); S-3JEKTPOKOHTAKTHAs Maaepu3als (6 MecsIeB)

3axiaouenne: Ha puc.5 nmnpeacraBnena rpaguyeckas 3aBUCUMOCTh  BHHOMAaTepuana

00pabOTaHHBIN JIEKTPOKOHTAKTHBIM METOJIOM CHJION Toka yactoToi 180 kI, mpu TemmepaType
0 .

78-80"C (352-353K). 13 cxembl 00pabOTKM BUHOMaTepHasa Mo CyIECTBYIOLIEH TEXHOIOTUU TIPU
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temneparype 65°-70°C (338-343K) Bummo, uro 3,0-3,5 uwaca 0oOpaGOTKH BHHOMATEpHANa
AJICKTPOKOHTAKTHBIM  METOJOM OJKBHBaJeHTHO 20-22 nmHAM 0OpaOOTKH IO CYIIECTBYIOIICH
TEXHOJIOTHH.

i (mA : f- 180 kHs)

TICHb
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Pucynok 5. I'paduueckast 3aBUCUMOCTh T€HEpaTOpa TOKA MPHU TEIIOBOKH 00pabOTKe pa3HbIMHU
METOAaMHU

[Ipu uccrnenoBanuu 3MEKTPOPUINIECKUX CBOWCTB COKA M BHHOMATEPHAIIOB YCTAHOBJIEHO, YTO
MIpU TOJjaYe HANpsOKEHUS Ha HarpeBaTellb ¢ yBEJIIMUEHHEM OObeMa IepepadaThiBaeMoro coka
TEMIIepaTypa HarpeBa CHIDKAeTca. OTO MOXHO OOBSICHUTh HAIWYHEM OIPENIEeIIEHHOTO
HANPSOKEHUS TUTaHUS TS KaKI0T0 HarpeBaTels Onpeae/ieHHON MotHocTH [8].

B TO K€ BpeMH y,[[GJIBHO@ COHpOTI/IBHGHI/Ie BI/IHOMaTepI/Ia.Ha 3HAYUTCIIBHO CHHMXACTCA HpI/I
MOBBIIICHUH HAIPSDKEHUS W YBEIWYEHUU BPEMEHU TEPMOOOPAOOTKH. DTO CBHJETEIHCTBYET O
TOM, 4YTO y;[eanoe 3JI€KTpH‘-I€CKOG COHpOTI/IBHGHI/Ie BI/IHOMaTepI/IaJIa HGOGXO,Z[I/IMO OHpGI[eJIHTB Ha
BBICOTE 1 BOJIBT.
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ABSTRACT

Nowadays, one of the global and actual issues all over the world is considered coronavirus
pandemic. Around 200 countries have gone into lockdown and international corporations are
working in terror all around the world, concerned that financial circumstances will fall in the
future. As a result, the purpose of this research is to present a framework that reflects the
pandemic's effects and potential responses. Economic development is slow, especially in
developing states. We will examine how the corona virus will affect business performance and
economic situations. Covid-19 is posing a threat to people all over the world. The whole world is
struggling with covid-19. Since it began in Wuhan, China, the Covid-19 poses a danger to
everyone. Many people died because of corona across the world. Following the global spread of
the coronavirus, each country has been placed under lockdown. The COVID-19 pandemic causes
global GDP to drop by as much as 3%, while developing countries which the most impacted,
losing as much as 4% on average, but some countries losing more than 6.5 percent and world
merchandise trade dropped by as much as 13% in 2020. Human living costs rose almost
immediately. We will discuss the effect of lockdown on the world economy in the post-Covid-19
period in this article.

Keywords: Economy, COVID-19 pandemic, economic development

Introduction: This paper will attempt to assess the impacts of today’s global issue-COVID-19 on
world. It is obvious that the Coronavirus viral pandemic is an unprecedented worldwide issue that
is also a deeply personal experience with wide-range of impacts because the virus has disrupted
lives throughout all communities and countries, as well as negatively affecting global economic
development in 2020 beyond anything observed in nearly a century. Covid-19 is causing
difficulties in more than one county. Wuhan in China was the source of the COVID-19. This
corona virus first appeared in Wuhan and then expanded over the world, slowly but steadily
spreading from one country to another one, now the entire world is surviving from COVID-19.
Coronavirus was causing problems in every country. All governments are attempting to keep their
economies from collapsing. They're considering incentive packages that didn't bring the world
economy into a deep recession. Even a state that designs a domestic policy package which
successfully and effectively limits its internal slowdown will not be immune from insufficient or
inefficient policies implemented in other areas of the world. Nobody can hide from the results of a
Covid-19 and unilateral macroeconomic measures and policies are doomed to failure. However,
as a result of our deep research and analyses it can be concluded that Coronavirus has several
positive impacts on world economy. We discussed some of them. Despite its numerous negative
consequences, COVID-19 has caused certain natural changes in behavior and attitudes that have
had a positive impact on the environment (T Ibn-Mohammed et al.; 2020). The COVID-19
pandemic causes global GDP to drop by as much as 3%, while developing countries which the
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most impacted, losing as much as 4% on average, but some countries losing more than 6.5 percent
and world merchandise trade dropped by as much as 13% in 2020.

Objectives: The primary focus of our research project is usually expressed in terms of aims and
objectives. A research aim describes the main goal or the overarching purpose of our research
project. The purposes of the paper are as follows:
1. to present a framework that reflects the pandemic's effects and potential responses
2. to explore the impact of Covid-19 on several major states’ economies;
3. to discuss the positive and negative impacts of COVID-19 on global economy and to
propose a future action plan or COVID-19 recovery action;
4. to investigate the influence of business, financial and country-specific factors on company
performance within COVID-19;
5. to analyze and assess of the impacts of COVID-19 on specific industries;
6. to analyze and compare the business atmosphere, GDP, FDI and unemployment rate

Data and methodology: By analyzing current research and information, this study covers several
aspects of Covid-19 and its economic implications. The research was written by the usage of
multiple methods such as analytical method, synthesis method, comparative method and others.
The data included in this study is the secondary type. COVID-19 research have been gathered
from a variety of significant and related webpages,articles, journals,newspapers and magazines.
Articles that were both theoretical and empirical were reviewed. On the basis of the findings,
important decisions were made. Supply chain collapsion, FDI, quarterly GDP growth level,
monthly balance of trade (in billions of dollars) and monthly rate of unemployment of virus-
impacted states with at least one thousand impacted situations on March 22, 2020 were all
evaluated.This paper analyses the impact of the COVID-19 on GDP in various countries.
Infections decrease labor supply. To control the virus, quarantines, area lockdowns and social
isolation are commonly adopted. Supply chains are disrupted and productivity suffers as a result
of workplace closures. COVID-19 has a greater impact on the world economy than the Great
Depression of 2008 (Jinjin Mou; 2020).

Table 1: The effect of COVID-19 on world economy compared with the economic crisis in 2009(%)

GDP growth rate 2008 2009 2019 2020 2021
World 3 -0.1 29 -3 5.8
China 9.7 9.4 6.1 1.2 9.2
Japan -1.1 -5.4 0.7 -5.2 3
Korea 3 0.8 2 -1.2 3.4
United States -0.1 -2.5 2.3 -5.9 4.7
ASEAN-5 5.4 2.5 4.8 -0.6 7.8
European Union 0.9 -4.2 1.7 -7.1 4.8
Africa 4.5 3.2 3.2 -1.7 4.6

Source: International Monetary Fund
Gross Domestic Product (GDP)
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Table 2: Adjustments in GDP Growth Rate (%) of 1000+ Corona impacted states

Countries July-September 2019 October-December 2019 January-March 2020
China +1.40 +1.50 -1.80
Italy +0.06 -0.30 -2.80
Spain +0.41 +0.53 -2.20
Germany +0.20 +0.03 -0.30
USA +0.52 +0.52 +0.18
France +0.26 -0.05 -0.20
UK +0.49 +0.02 +0.02
Austria +0.16 +0.23 +0.03
Belgium +0.44 +0.40 +0.02
Norway +1.58 +0.02 +0.04
Denmark +0.51 +0.19 +0.40
Canada +0.28 +0.09 +0.02
Australia +0.55 +0.53 -0.30
Japan +0.03 -1.81 -1.20

Source: OECD, Trading Economics, Balance of Trade
Table 3: Balance of Trade (in Billion Dollars) of 1000+ Corona impacted cases states

Countries October,2019 November,2019 December,2019 January,2020
China +42.50 +37.61 +47.21 -35.48
Italy +80.57 +48.90 +50.00 +5.42
Spain -3.25 -2.25 -2.60 -4.37
Germany +26.56 +23.22 +18.96 +17.37
France -5.92 -6.61 -4.63 -7.36
UK -2.10 +4.06 +7.30 +4.88
Austria +0.42 -0.28 -0.27 -0.40
Belgium +2.30 +1.72 +0.80 +0.77
Norway +15.90 +23.06 +17.38 +16.28
Denmark +8.90 +12.90 +5.30 +9.46
Canada -1.12 -0.48 -0.51 -1.03
Australia +4.02 +5.66 +5.38 +5.21
Japan +0.16 -0.77 -1.38 -11.82

Source: Trading Economics, Unemployment, COVID-19 might result in greater unemployment
than the Great Depression, as well as a 50% drop in GDP.

Table 4: Unemployment Rate (%) of 1000+ Corona impacted cases states

Countries October,2019 November,2019 December,2019 January,2020 February,2020
China 3.60 3.60 3.62 3.62 3.65

Italy 9.7 9.7 9.8 9.9 10.0

Spain 14.45 13.92 13.80 13.90 13.90
Germany 3.2 3.2 5.0 5.0 5.5

USA 3.4 3.5 3.5 3.6 3.6

France 8.7 8.5 8.6 8.5 8.5

UK 3.8 3.8 3.9 3.9 4.0

Austria 7.0 7.3 8.5 8.7 9.0
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Belgium 5.1 5.2 5.3 5.3 55
Norway 3.8 3.9 4.0 4.0 4.0
Denmark 3.7 3.7 3.8 3.8 3.8
Canada 55 5.9 5.6 5.6 5.8
Australia 5.1 5.2 5.3 5.3 5.4
Japan 2.4 2.2 2.2 2.4 2.4

Source: Trading Economics

Unlike the analytical method, synthesis is utilized to combine individual elements into a single
unit for a more comprehensive and detailed study.Another method used is the comparative
method. This method is designed to differentiate by making analyzes.

Figure 1: Comparison of worldwide economic recession because of COVID-19

and the 2009 global financial crisis
GREAT LOCKDOWN 2020 GLOBAL FINANCIAL CRISIS 2009

10

s . . —
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Source: IMF, 2020

Considering that pandemic has changed the way of doing business across the world, we need to be
able to analyse and compare the business atmosphere, GDP in various countries, Foreign Direct
Investment and monthly unemployment rate. Line graphs are utilized to show how variables
change or trend over time. The X axis (horizontal axis) represents the time duration, while the Y
axis represents the varying value (vertical axis). A quantitative variable is required. The trend is
depicted by drawing lines between the data points. The research findings will be reanalyzed using
the above-mentioned analytical approach, which will include diagrams and tables.

Negative impact of COVID-19 on global supply chain and international trade: Fragmentation
and geographical dispersion are inevitable problems in supply chains. According to a study by the
US Institute for Supply Management, 75% of businesses have experienced supply chain
disruptions. These disruptions will affect both exporting (i.e., a lack of output for local
enterprises) and importing states (i.e. unavailability of raw materials). In conclusion, it is obvious
that COVID-19 destruction reduces the scale of manufacturing in an exporting state, hence
limiting export supply. The World Trade Organization (WTQ) estimated a 32 % drop in world
trade as a result of COVID-19. According to updated assessments of COVID-19's economic effect
and earnings revisions by the largest multinational enterprises (MNES), the downward pressure on
the FDI flows ranged from -30% to -40% in 2020-2021. Earnings estimates for the top 5,000
MNEs, which account for a significant and large share of global FDI, have been revised
downward by 30% on average for 2020 (T Ibn-Mohammed et al.; 2020).
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Impact on primary industry: The effect of the primary industry will be exacerbated if the virus
continues to spread throughout numerous countries. Pigs were euthanized, milk was dumped and
other economic downturn scenarios were repeated in the United States. A lot of beer was poured
out of Germany. Many restaurants are unable to produce even hamburgers. Due to the outbreak of
the pandemic, agricultural transportation is stopped, feed for livestock farming and poultry
breeding is hard to obtain, and fully grown vegetables seem unable to unable to enter the market,
causing vegetables to rot on the ground and livestock to be slaughtered and buried, resulting in
significant losses and waste (Anton Pak et al.; 2020).

Impact on secondary industry: The manufacturing industry is a significant portion of the
economy. According to the United Nations Conference on Trade and Development (UNCTAD),
the COVID-19 pandemic might cause global FDI to drop by 5% to 15% as a result of the
manufacturing sector's downturn and factory closures. Covid-19 caused raw material shortages in
the automobile, manufacturing, electronics, metal, airline, pharmaceutical, aviation, food and
drinks, chemical industries (Emanuel Kohlscheen, Benoit Mojon and Daniel Rees; 2020).

Impact of COVID-19 on the aviation sector: COVID-19 has the greatest impact on the
transportation sector owing to widespread limitations in mobility and aviation operations. For
example, in the aviation industry, where revenue is generated based on traffic levels, flight
cancellations and restrictions have resulted in fewer flights and a corresponding huge loss in
aeronautical earnings. The International Civil Aviation Organization ICAO (2020) calculated a 44
percent to 80 percent drop in international passengers in 2020 compared to 2019 (Hockley, 2020).
In adding to the above mentioned, COVID-19 had an impact on the EU zone, which is typically
different from all other economic zones and we are looking into it separately.

Impact on the automotive industries: In 2019, the industry amounted for 2.6 % of total EU
value added. Climate change and quickly shifting consumer demands caused to the automobile
industries difficulties before the international development of the COVID-19 pandemic. The EU
automobile sector lost 3.6 million vehicles in the first half of 2020, resulting in a €100 billion loss.
This number rose to 4,024,036 motor cars by the end of September 2020, accounting for 22.3
percent of total EU total output in 2020. The demand for vehicles in the EU had declined by
28.8% in September compared to the previous year (Jan Maarten DE VET, 2021).

Impact on the construction industries: The construction industry is confronted with problems
including as stimulating demand, embracing innovation and new technology, incorporating and
executing energy efficiency and dealing with climate change. In certain Member States (for
example, Germany), it was able to continue business as more or less, whereas in others (for
example, Italy, Spain, Slovakia, Ireland, or France), construction activity was heavily restricted.
Even though most states have allowed construction industries to quickly continue production, a
number of issues have arisen as a result of the restriction measures and travel restrictions: lack of
labor, supply chain disruptions contributing to construction material shortages and increased costs
caused by increased health and security measures (Jan Maarten DE VET, 2021).
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Impact on the food & drinks industries: Furthermore, the food sectors have significant
interconnections and interrelations with other industries such as agriculture and hospitality. It is
critical to distinguish between the many subsectors when assessing the implications of the
COVID-19 pandemic on the EU food industry, as the effects are highly different. Food retailers
saw higher sales due to a huge shift in customer behavior from outside eating to food consumed at
home, while subsectors with close linkages to the Hotellerie-Restaurant-Café (HORECA) were
impacted the hardest. Frozen and packaged food retailers saw the greatest rise in sales.

Impact on the cultural and creative industries: Self-employed people account for around 33%
of the cultural industry in the EU, which is more than double the average for the rest of the EU
economy (14%). Almost all cultural manufacturing sites in most EU countries were forced to
close when the pandemic came, in order to stop the virus from spreading. While some CCI
players had the capacity, skills and resources to adjust their business models to the new conditions
(for example, via online performances & virtual museum visits), many firms were unable to do it.
Television, streaming, music, and radio channels saw strong growth; technology and logistics
companies and home-based leisure providers (e.g. Netflix, Amazon, Facebook) also heavily
profited.

Impact on the digital industries: Demand on digital equipment rose considering the pandemic
influence on face-to-face market. Consumers have changed the habits of obtaining products and
services. The businesses have to adopt to the new reality and start to digitalize their business by
introduction digital softs and therefore services. Information and Communications Technology
(ICT) sector has boosted in Europe due to pandemic.

Impact on the healthcare industries: The healthcare industry has suffered as a result of reduced
demand, particularly during the first wave, in order to maintain capabilities free for COVID-19
patients, and also fear of infection, which has led to patients postponing 'non-essential’ treatments
& surgeries. In this case, hospitals' profits have declined since more expensive surgeries and
check-ups have been canceled in order to free up ICU beds for COVID-19 patients.

Impact of COVID-19 on the tourism industry: COVID-19's influence on aviation has,
predictably, had a knock-on impact on the tourism sector, which is now highly reliant on air
travel. For example, the United Nation World Tourism Organization UNWTO (2020) estimated a
22% drop in international tourism earnings of $80 billion in 2020, resulting in a loss of 67 million
international arrivals.
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Figure 2: The impact of COVID-19 on tourism in quarter 1 of 2020
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Source: UNWTO (2020)

Results: Supply Chain and Foreign Direct Investment Collapsion

International supply chains have exposed economies to problems that extend beyond their
national boundaries. The number of reports about how the Covid-19 pandemic is damaging
supply chains and manufacturing processes throughout the globe is growing by the day.
According to revised evaluations of COVID-19's economic effect and earnings revisions by the
biggest multinational enterprises (MNES), the decline on FDI flows for 2020-2021 might reach
from -30% to -40%. Since then, 61 percent of the top 100 MNEs evaluated by UNCTAD have
revised their earnings, which confirming the increasing worsening of global prospects. COVID-19
is producing difficulties with supply chain disruptions after a manufacturing downturn in sections
of China, as 57 percent have warned of the effect of the international demand shock on sales.
Furthermore, profit expectations for the top 5,000 MNEs, which provide for a large part of
international FDI, have been revised lower by 30% on average for 2020. This tendency is
expected to continue to exist.

The immediate question that may occur when focusing on positive effects is, what are the positive
effects in a worldwide pandemic situation?

Improvements in air quality: Industrial activity has decreased as a result of the COVID-19-
induced lockdown, resulting in considerable decreases in air pollution from exhaust fumes from
automobiles, power plants, and various sources of fuel combustion emissions in major cities
throughout the world, allowing for better air quality (NASA, 2020).

Figure 3: Changes in air quality during COVID-19
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Source: ESA, 2020; NASA, 2020

Note: The upper part represents average nitrogen dioxide (NO2) concentrations in China in 2020. The
lower half represents NO2 concentrations across Europe in 2020, as compared to the March-April
averaged amounts from 2019.

Reduction in environmental noise: Along with the decrease in air pollutants, there has been a
massive decrease in environmental noise. The European Environment Agency, EEA (2020), has
identified environmental noise, particularly road traffic noise, to constitute a significant
environmental problem impacting the health and well-being of millions of several people across
Europe, including sleep distortion, annoyance, and negative effects on the metabolic and
cardiovascular systems, and also cognitive impairment in children (T Ibn-Mohammed et al.;
2020).

Increased cleanliness of beaches: COVID-19-induced effects have resulted in significant
modifications in the physical appearance of many beaches throughout the world.

Decline in primary energy use: Global energy demand declined by 3.8 percent in the first
quarter of 2020 compared to the same period last year, with a significant impact in March as
control measures in North America and Europe increased.

Figure 4: Annual level of changing in primary energy demand since 1900.
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Boost in digitalization: The COVID-19 outbreak has been characterized as an opportunity
and chance to further entrench digital transformation. Several small business restaurants' survival
and success thriving throughout the lockdown period depended on their ability to maintain digital
resilience, via online platforms, allowing them to tap into the home delivery market through Uber
Eats. In several countries, the pandemic has resulted in a significant increase in online food orders
(T Ibn-Mohammed et al.; 2020).

Conclusion and recommendations: To sum up, this research attempted to investigate the
economic effects of the COVID-19 pandemic on the world economy. The findings demonstrate
that coronavirus has a huge influence on significant economic variables such as GDP growth rate,
supply chain, foreign trade, investment and employment rate. That is, the governments of the
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impacted countries' actions (shutdown, quarantine, etc.) are impeding the smooth execution of
economic activities. Supply chains may help the business reduce operational costs, enhance
financial situations, increase customer value, keep effective coordination and gain a competitive
advantage. The most significant measures of a country's economy are the balance of trade and
foreign direct investment. They define the sustainability of a country's economy and its
connection with the rest of the world by indicating how it competes in the global market. The
findings also indicated that the states' balance of trade has dropped since the beginning of the
year and foreign investment has declined by 30% to 40%. Our evidence found that the countries'
unemployment rates are rising steadily. GDP is significant because it provides information on the
magnitude and performance of an economy. Our study showed that each country's GDP growth
has slowed significantly from the last quarter of the previous year. Countries must execute
concerted powerful, and successful collective policies in order for the world economy not to go
into recession.

Our findings found out that companies had limited opening hours, a drop in customers, reduced
turnover and personnel demotivation during the outbreak. The findings describe that during the
pandemic, a significant proportion of businesses' sales remained stable or increased. Smaller
businesses are being affected far harder, according to the research. Some companies have been
more resourceful in generating new income streams or restructuring their company, such as
transferring sales online or shifting to new goods. Alternatively, some exporters have shifted from
one set of consumers to another. Considering that how different countries and industries suffered
from the pandemic and in order to be able to maintain the economical growth, several
recommendations were prepared.

1) To strengthen international cooperation: To deal with COVID-19, members should
improve their collaboration in order to make easy and simplify cross-border operations,
particularly those for exporting and importing crucial products. When the globe is faced
with challenges, collaboration is more important than ever. Strengthening and
improving cooperation rather than acting alone would be more successful, since it would
have a positive impact through commerce and confidence.

2) Re-strategizing: Companies can change their business structure and face the effect of
COVID-19 by digitalizing. In this term, we can mention the reaction of big companies,
which were able to respond to such issue by changing the business concept, mainly by
making the business digital. We can mention the contactless supply, online sales and so
on.

3) Maintaining an interactively linked relationship with clients: Customer relation
management (CRM) is key function in the company’s activity. One of the functions of the
CRM s to be able to provide client with care and support in all chain of the business
support. COVID-19 affected the process of implementing the CRM functions into reality.
Companies can make this function by implementing new advanced technologies, such as
meta world. The meta world was first implemented by facebook company, where
company can meet its client in the meta world and have business meetings up to 100
persons. Such innovation can trigger the interest of a client to the company and its
business.
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4) Exploit support opportunities offered by entrepreneurial stakeholders: During first

year of pandemic, the employees were forced to work offline (from home). A lot of studies
defined such work condition as bad influence on mental health of the employee, which can
lead to burnout. Having psychological support service within the firm can mitigate such
issue and help employees to overcome such problem. Additionally, shareholders can
promote top management by implementing bonus systems regardless of the KPI (Key
Performance Indicator), which can finally help business to keep afloat.
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Hazirda biitiin diinyada qlobal vo aktual problemlordsn biri do koronavirus pandemiyasi hesab
olunur. Toxminon 200 6lko karantin voziyyotindodir vo beynolxalq korporasiyalar golocokdo
maliyyos vaziyyatlorinin pislogocoyindon narahat olaraq biitiin diinyada qorxu igindo isloyirlor.
Noticodo, bu todgigatin mogsodi pandemiyanin tosirlorini vo potensial cavablarin1 oks etdiron
car¢ivo toqdim etmokdir. Xiisusilo inkisaf etmokds olan dovlatlords iqtisadi inkisaf long gedir.
Korona virusunun biznes performansina vo iqtisadi voziyyotloro neco tosir edocoyini
aragdiracayiq. Covid-19 biitiin diinyada insanlar {i¢iin tohliiko yaradir. Biitiin diinya Covid-19 ilo
miibarizo aparir. Cinin Vuhan sohorindo basladigindan bori Covid-19 hor kos {igiin tohliiko
yaradir. Diinyada bir ¢ox insan koronaya goérs 6ldii. Koronavirusun qlobal yayilmasindan sonra
hor bir 6lko karantin rejimino kegdi. Qlobal UDM 3%-o qodar azaldi, on ¢ox zorar ¢okon inkisaf
etmokdo olan dlkalor iso orta hesabla 4%-o godar itirdi, lakin bazilori 6,5%-don ¢ox olub vo diinya
ticarati 2020-ci ildo COVID sababiylo 13% azaldi. Insan yasayis xorclori demok olar ki, dorhal
artdi. Bu moaqalado Covid-19-dan sonraki dovrde karantin rejiminin diinya iqtisadiyyatina tosirini
miizakiro edocoyik.

Acar sozlar: Iqtisadiyyat, Covid-19 pandemiyasl, iqtisadi artim
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ABSTRACT

The article is devoted to the study of smooth parts (mainly their moving and immobile joints)
made of plastic materials in oilfield equipment and the accuracy of details. The properties of
plastic parts manifest themselves during operation, increasing their reliability, durability and
longevity.

The final work on the impact of production technology on the quality of plastic products is very
relevant. In the world, special attention is paid to replacing metals, wood, fabric and other natural
materials with more economical, light, durable, resistant to aggressive environments, easily able
to take any shape and various synthetic materials.

That is why today it is difficult to imagine our life without plastic mass, or rather, without
chemistry. There is no need to explain this thought. This is why the twentieth century is often
referred to as the "Polymer Age". In the production of material goods, including consumer goods,
a large number of different types of materials are widely used.

If the smooth parts are made of plastic materials, we can improve their durability and extend their
service life. Due to the widespread use of smooth parts made of plastic materials, by increasing
production, they have taken their place in the world oil industry.

Demand for plastic parts of oilfield equipment is very high. In each case, the requirements for
plastic parts, manufactured parts, operating conditions, as well as the design properties of the
material vary. Requirements include mechanical strength, measurement accuracy, corrosion
resistance and resistance to external influences.

One of the main ways to save ferrous and non-ferrous metals in the oil and gas industry is to
replace machine and equipment parts with plastic parts. In this regard, several projects and
technological institutes are engaged in this field.At present, we can not say that there are any parts
of machinery or equipment that are not made of plastic.

Material is factor in the production of plastic products 0.95-0.98; during mechanical processing of
materials this coefficient is 0.2-0.6; casting processing 0.6-0.8. At the same time, labor costs for
the production of the most complex plastic parts are much lower than for processing products
from other materials. The main common features of plastics are their light weight, sufficient
mechanical strength, chemical resistance, low thermal conductivity, high dielectric properties,
good appearance, etc. includes. Some plastics are very transparent.

Plastic materials are superior to metals in many respects. Quality indicators of plastic materials
include accuracy, strength and surface cleanliness, and they provide self-justification, reliability
as well as durability.

The production of new plastics and the acquisition of new types are the focus of many research
centers around the world. Samples made of plastic are up to ten times cheaper than metals. Their
weight is 5-6 times lighter.
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Plastic materials are not the same in composition, ie they consist of a mixture of substances
obtained in different proportions. From these materials, knowing the nature, structure and
properties of the main raw materials used for the production of finished products, it is possible to
predetermine the properties and characteristics of finished products, expand the raw material base
for the production of products and obtain less expensive products

Currently, the widespread use of plastics in various industries is due to their multi-component
composition, as well as the ability to direct their properties in a pre-planned manner. For this
reason, experts see the advantage of plastic materials in the ability to obtain a material with any
properties.

This, plastics belong to a new class of materials that have complex properties, as well as
advantages over many other materials. Plastic materials easily take the desired shape during
processing. From this point of view, plastics are an indispensable material.

The most important properties of plastics are their light weight, high mechanical strength, low
thermal conductivity, high dielectric properties, good appearance, light weight, etc. includes.
Today, it is impossible to imagine the industry without plastics, so we can say that the 21st
century is the century of polymers.

Smooth plastic parts are widely used in these fields, mainly in engineering, aviation,
petrochemistry, missile technology. Plastics make up 40-50 percent of the materials used in
mechanical engineering, instrument making and the like.

The article analyzes the production technology of smooth plastic parts used in oilfield equipment,
their accuracy, as well as the strength of parts made of plastic material.

Keywords: plastic material, smooth part, durability, accuracy, material.

NEFT-MODON AVADANLIQLARINDA PLASTiK MATERIALLARDAN
HAZIRLANAN HAMAR HiSSOLORIN DOQIQLIiYiNiN TODQIQi

Hasanova Nails, Ayton Mdovsiimova
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texnologiyalar1” kafedras1, ‘Dosent, “magistrant.
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XULASO

Moaqalo, neft-modon avadanliglarinda plastik materiallardan hazirlanan hamar hissolor (osason,
onlarin harakatli va harokatsiz birlogsmalari) ve detallarin doqiqliyinin dyronilmasi sorh edilmisdir.
Plastik hissolorin  xiisusiyyotlori istismar zamani Oziinli gostorir, onlarin etibarliligini,
davamliligini, homginin uzundmiirliiliiylinii artirir.

Hamar hissolorin plastik materiallardan hazirlandigi halda, onlarin davamliligini yaxsilasdira vo
xidmot miiddotini uzada bilorik. Plastik materiallardan hazirlanmis hamar hissalor totbiqi genis
olduguna goro, istehsalin hocminin artirmagla, onlar diinya neft sonayesindo 6z yerlorini tutmus
olurlar.

Neft-madon avadanliglarinin plastik hissalorine toloblor olduqca yiiksokdir. Hor bir vaziyyatda,
plastik materialdan, hazirlanan hissolora qoyulan tolablor, istismar soraiti eloco do, materilanin
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konstruktiv xusiyyotino uygun olaraq doyisir. Toloblor dedikdo, mexaniki mohkomlik, 6lgmo
doqiqliyi, korroziyaya davamliliq vo xarici tosirlora garst dayaniqliq aiddir.

Neft-modon avadanliglarinda istifado olunan hamar plastik hissalorin istehsal texnologiyasinin
tohlili, onlarin doqiqliyi homginin plastik materialdan hazirlanan hissolorin  mdéhkomliyi
aragdirtlmigdir .

Acar sozlar: plastik material, hamar hissa, uzunomiirliiliik, daqiqlik, material.

Giris: Neft-qaz sonayesindo qara vo alvan metallara gonastin oan oasas tisullarindan biri do masin
vo avadanliq hissolorinin plastikdon hazirlanan hissalorlo ovoz edilmosidir. Bununla slagodor
olaraq bu sahado bir nego layiho vo texnoloji institutlar mosgul olurlar.

Hazirki dovrds, plastik materialdan hazirlanmayan hor hansisa bir, masin vo ya avadanliq
hissalorinin oldugunu deys bilmorik.

Plastik materiallar metallarla miiqayisade bir ¢ox keyfiyyatlorino goro daha iistiindiir. Plastik
materiallarin keyfiyyot gostoricilorino doqiqlik, méhkomlik vo sothi tomizlik aiddir vo onlar
oziinli dogruldaragq, etibarliq, elaca do, dayaniqligr tomin edir.

Yeni plastiklorin istehsali vo yeni novlorin oldo edilmasi diinyanin bir ¢ox todqigat morkozlorinin
digqatindadir. Plastikdon olan niimunalor metallardan, on dofoya qodar ucuzdur. Onlarin ¢akisi iso
5-6 dofo daha yiingiildiir.

Plastik materillarlar, torkibino gbro eyni deyil, yoni forqli nisbotlordo alinan maddslarin
qarigigindan ibarotdir. Bu materiallardan, hazirlanan momulatlarin istehsali {i¢iin istifado olunan
osas xammalin xarakterini, qurulusunu vo xassalorini bilmoklo, hazir mohsullarin xassolorini vo
xlisusiyyotlorini ovvolcodon miioyyon etmok, momullarin istehsali iiglin xammal bazasin
genislondirmok vo daha az xarc tolob edon mohsullar almaq miimkiindiir.

Hal-hazirda miixtolif sonaye saholorindo plastiklorin bu qodor genis istifadosi onlarin
coxkomponentli torkibinin olmasi vo eloco do, xassolorini ovvolcodon planlasdirilmis sokildo
istigamotlondirmak qabiliyyatinin olmasi ilo baglidir. Bu sobobdon, miitoxassislor plastikdon olan
materillarin istiinlilylinii ilk ndvbados istonilon xassoye malik olan materiali alde eds bilmakda
gortirlor.

Belo ki, plastiklor miirokkab xiisusiyyeotlors, homg¢inin ¢ox sayda digor materiallara nisbaton
UstUnliiklora malik olan yeni materiallar sinfino aiddir. Plastik materiallar,emal miiddotindo
asanliqla istonilon formani alir. Elo bu baximdan plastiklor avozolunmaz materialdir.

Plastiklorin on vacib xiisusiyyatlorine onlarin yiingiil ¢okisi, mexaniki dayaniqliginin ¢ox olmasi,
asag istilik keciricilik qabiliyyati, yiiksok dielektrik xiisusiyyatlori, xarici goriiniigco yaxst olmasi,
¢okisinin yiingiil olmas1 kimi vo s. daxildir.

Hazirda sonayeni plastiksiz tosavviir etmok miimkiinsiizdiir, bu sobabdon ds, 21-ci osrin
polimerlor asri oldugunu deys bilorik.

Hamar plastik hissolorin, asason bu sahololordo masingayirma, aviasiya, neft kimyasi, raket
texnologiyas1 kimi sahalords totbiqi genisdir. Masinqayirma, cihazqayirma vo homginin bu kimi,
saholords istifado olunan materiallarin 40-50 faizini plastiklor togkil edirlor.

Osas problem plastik materiallardan hazirlanmig hissolorin asagi doqiqliyi hesab oluna bilor.
Beloliklo, plastik hissolorin mexaniki iisullarla hazirlanmasi, miirokkeb bir prosesdir. Ust qatmnin
emal zamani pis yonulmasina gors, natico onun materialinin ziyan olmasinin faktorudur.

Problem ondadir ki, istirmar miiddoti orzindo hissalorin 6l¢iilori dogiq alinmir bu da, méhkomliyin
tominino monfi tosir edorak, problem yaradir.
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Tokmao va presloms iisulu ils hazirlana, maeriallarin doqiqlik kvaliteti mexaniki iisulla hazirlanan
hisso vo ya detallarin doqiqlik kvalitetindon daha azdir.. Buna goro do, preslomo vo tokmo ilo
alinan hissalori mexaniki emalin vasitasilo, daha doqiq kvalitets ¢atdirmaq olar.

Plastik hissolorin standart nomenklaturasinda kvaliet 8, 9, 10 kimidir. Qeyri metal hissalori
hissalari tigiin isa 10, 11, 12 kvalitetlori istifade olunur [1].

Mbaqsad: Hamar plastikdon olan, materiallarin istehsal prosesini zamani bir-birina sdykonon vo
bir-birino séykonmoayan materiallardaki doqiq hazirlanmasiin inkisafi istigamotinds aldo edilon
osas naticolor asagidakilardir:

1. Plastikdon hazirlanan hissalorin dogiqgliyinin qiymatlondirilmasi ilo bagli iki roy verilir. Birinci
roys goro, plastik momulatlarin doqiqliyi xiisusi olaraq qobul edilmis meyarlar sistemi ilo
miioyyon olunur..

2.1kinci roy TOCT standartiin dogiglik sinfino uygun golon xiisusi qobul edilmis meyarlar
sisteminin gobulunu toklif edir. Bu sobobdon do, bozi yeni doqiqlik siniflori vo torif qaydalari
I'OCT —a asasan, "Plastiklorin qabulu vo qurasdirilmasi meyarlart” ilk yazilisa daxil olunmusdur.
Termoraktiv materiallarin hazirlanmasi prosesinin doqiqliyi, termoplastik materiallarin texnoloji
amillori vo rejim parametrlori oksor islordo dyronilmomigdir. Plastiklorin, soyutma prosesindo
hissoninin 6l¢lisii azalir, yoni, tonzimlonmaosi bag verir. Plastik hissonin 6zslliyi ondan ibaratdir
ki, tam soyuduqdan sonra 6l¢iilori sabit qalmur.

Plastikdon hazirlanan, hissolorinin doqiqliyi V. Ya. Arrisonai vo E. G. Kopanevi¢ torofindon
Oyronilmisdir. Onlar K-18-2 vo K-21-22 materiallarindan toforriiatlar izerinde aragdirma apardilar
vo tam gobul edilmis meyarlar tigiin diistur toklif etdilor:

5 =0,004N +0,0153/N + 0,04

V.1. Gostev va V.A. Braginski. Bu miialliflor 6z todqigatlarinda plastik hisselorin hazirlanmasinin
diizglinliiyline bir ne¢o osas amilin tosirini gostorirlor. Belalikls, bu todgiqatlar zamani plastik
hissolorin faktiki doqigliyini miioyyon etmok ii¢iin gobul sisteminin yaradilmasi suali yaranir.
Plastik hissalerin 6l¢iilmasinds asagidaki sohv qruplarini ayird etmok olar:

1. Birbasa hissolorin hazirlanmasi prosesindoki xota (texnoloji xota).

2. Texnoloji meyllor ilo bagl sahvlor.

3.Detallarin saxlanmas1 morhoalosindo xotalara yol verildikdo.

Detallarin 6l¢iilorinin xotalarina sobab olan asas amillor codval 1-do gostorilmisdir.

Neft avadanhqglariin plastik hissalorinin daqiqliyi asagidaki sadalananlardan asihidir:

1. Xammal kimi istifado olunan materialarlin fiziki vo kimyovi xassalorindon;

2. Secilon emalin texnoloji xlisusiyyatlorindon.

Yuxarida deyilonlore asaslanaraq, bu parametrlorin dyronilmasi vacibdir, ¢iinki plastik hissalorin
istehsal prosesinin keyfiyyotinin xammalin xiisusiyyatlorindon vo emal rejimindon asili oldugunu
demok olar [2].

PAHTEI |
PROCEEDINGS OF AZERBAIJAN HIGH TECHNICAL EDUCATIONAL INSTITUTIONS | 4°




ISSN: 1609-1620, E-ISSN: 2674-5224

PAHTE!I

REFEREED & REVIEWED JOURNAL VOLUME 18 ISSUE 07 2022

E-ISSN: 2674-5224

Cadval.1 Plastik materialdan hazirlanan detallarin 6lgiiloinin xotalari

Olgiilorin Xotalarmni yaradan amillor Sorti isara Istehsal iisullar1

tozyiq altinda tokmo Preslomo
Press-goliblorin istehsalinin geyri-doqigliyi Apq + +
Qolibs nisanlarin qoyulmasinin geyri-doqigliyi Aqoy + +
Press-golibin temperatur doyiskonliyi Ay - +
Press-galibin xatti genislonmos omsalinin doyismosi Ayt - +
Materialin oturtma giymatinin dayiskonliyi A, + +
Detali galibdan ¢ixarilmasinda temperatur doyiskonliyi Aw + +
Press-galibin yeyilmasi Ayey - +
Detallarin 6l¢iilarinin 6lgma Xatast A + +

Metodlar: Plastikdon hazirlanmis 300-5 yaxin materialdan neft-moadon avadanliglarinda genis
istifado olunur. Homin hissalora gapaglar, dostoklor, flanglar va s. daxildir. Bu hissalorin oturma
sothlori 9+10, qalan sothlor iso 12+13 daqiglik sinifino malikdirlor.

Plastik hissalorin tokma va presloma tisulu il istehsal1 prosesi agagidaki kimidir: golibindoki is¢i
bosluga bu vo ya digor sokildo pres materiali daxil edilir.

T

r

l
.t

Iy
%-‘J/JI!J

Sakil. Tokmo preslomaosi iisulu ilo hissolorin hazirlanmasi
Sxem bunlardan ibaratdir:

1.Puanson

2.Tokma galib matrirasi

3.1toloyici

4.Kameraya doldurulmus press-materiali

5.Hazir detal

6.Kamera

7.Yiklonon material

4.Kameranin puansonu
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Sxemao osason, golib baglanir, tizorino materialla doldurulmus yiiklomo kamerast qoyulur vo pres
materiali qapali voziyyotdo tozyiq altinda qizdirilir eloco do, hissonin preslonmosi, yiiklomo
kamerasinin lazimi tozyiqin vurulmasi, galibin sothinin yumsaldilmis materialla doldurulmas: va
tam borkidilmoasini tomin etmak {i¢lin hissonin formasinin saxlanilmasi tomin olunur.

Temperatur vo tozyiqin tosiri altinda pres materiali goalib is¢i boslugunun formasini alir, yoni
hissonin formalagdirilmasi prosesi bas verir.

Hissonin soyudulmasi prosesindon sonra qolibdo eloco do, konarda (golibdon) normal
temperaturun vo Ol¢iilorin ilkin sabitlogsmasina qodor goliblomo prosesi basa catir [3,4].

Komiyyst baximindan yalniz eyni adli amillor hissslorin hazirlanmasinin diizgiinlilyline miixtolif
yollarla tasir edir vo hom hissolorin hazirlanmasi {isullarindan, hom do sortlordon asilidir.
Qeyri-doqiq etiketlomo naticasindo yaranan xata Ol¢iilmiis doyordon daha az asilidir. Bu xota
birlosdirilmis (qurasdirilmig) elementlorin doqiq icrasindan vo formanin Olgiilorindoki xotadan
asilidir.

Bu xota asagidakilarin sobab oldugu sapma yaradir:

a) temperaturunun doyismasi;

b materialin xotti genislonmo omsalinin doyiskonliyi;

) materialinin qiymatinin doyismasi;

d)golibdon ¢ixarilarkon hissonin temperaturunun doyismosi .

Xatani toyin etmok ii¢lin simvol va anlayiglar:

1. LS —20°C-d» hissa dl¢iisti;
2. Lgl — ilkin temperaturunda hissasinin dl¢iisii;

3. Lgr — qolibdon tomizlonon hissonin 6l¢iisti;

4. Ly —hissodo desik dlgiisi;

5. B - istilik doyismo omsali;

6. € oturmanin omsalidir.

Qeyd etmok lazimdir ki, texnoloji prosesin xiisusiyyatlori nazars alinmagla olds edilon hesabat
doyorlorinin etibarlilifi omsallarin diizgiin se¢ilmosindon asilidir; bu halda hissslorin istehsalinin
texnoloji prosesi sabit togkil olunarsa, bildirilon qiymatlor faktiki qiymatlars uygun golir.
Homginin, golib sathlorinin diizglinliiylinii miioyyon edon amili nozordon kegirmok miimkiindiir
yani, (plastik, galib stamp1 va s.).

Formanin , isarolonmosi ilo bagli xotanin toxmini Olgiilori hissolorin hazirlanmasinin miixtolif
tisullar1 ilo Ol¢iilordon asili olaraq (0,01-0,2) mm arasinda doyisir.

Hissolorin formalasdirilmasi prosesindo xota golibin, 20°C-o godor orimis materialla doldurulmasi
zamani hissalarin soyudulmasi prosesinds bag veran timumi xatadir.

Y.A Vorobyov-un I'OCT 11710-66 standartina uygun olaraq, daqiqlik siniflori 6yronmok mogqsadi
ilo todqiqatlar aparmis vo apardigi todqiqatlara uygun olaraq bu naticoys golmisdir ki, texniki
cohoatdon mogbul meyarlar {izra, doqiqlik qruplar beladir:

BS- 2026 Ingilis standarta uygun olaraq, plastik hissalor iigiin 5 doqiglik sinfi var: 0, 1, 2, 3, 4
vo qobul edilon meyarlar 3-cii doqiqlik sinfi {i¢iin asagidaki verilon diisturla miioyyaon edilir:

6 =0,006N +0,15
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burada & — gobul edilmis meyar, mm-la; N —nominal dl¢tsidir, mm-la.

Notica: Neft-modon avadanliglarinda plastik maerialdan hazirlanan hamar hissalorin daqiqliyi
eloca do, onlara qoyulan talablorin tohlili aparilmis va bu natica alinmigdir: Daqiqlik qruplarinin,
I'TI-1I0, TTI-1V, TTI-V, TTI-VI, ITI-VII, T'TI-VIII kimi, doqiqlik siniflorinin say1 BS-2026
standartina asason, 5 oldugu miioyyon edilmisdir.
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ABSTRACT

In oil and gas production, mainly during the development of offshore hydrocarbon fields, the
extraction, gathering and transportation of oil and gas are often associated with gravitational,
vertical upward and downward flows. Thus, such flows are common during the extraction of well
product and movement of multiphase mixtures from the platform to seabed and vice versa through
the vertical submarine oil and gas pipelines connecting offshore platforms.

During the gravitational movement of multiphase flows in vertical pipes, different flow patterns
are formed and their physicochemical and rheological properties vary significantly along the flow.
In the paper is givena study on change of the density of a multiphase mixture depending on the
phase slipage in the form of a bubble (dispersed) flow.

How the density of the gas-liquid mixture changes during the vertical upward movement of the
gas-liquid mixture, taking into account the sliding effect has been studied, a monotonous increase
in the density of the mixture depending on the relative velocity of the gas relative to the liquid for
different values of gas volumetric flow rate in vertical pipes has been determined.

In the paper, it is also shown that the dispersion of the gas varies depending on the size of the
bubbles distributed in the liquid as a result of changes in the mode of motion of the gas-liquid
mixture during its movement in a vertical pipe.

As the gas bubbles agglomerate together with the pressure decreases, they also change the flow
pattern. It is no coincidence that in many cases, in long vertical pipes, the bubble flow regime is
transformed into a slug and then into a churn flow.

As the hydrostatic pressure increases due to the aggravation of the multiphase mixture as a result
of phase slipage, the total pressure loss during upward multiphase flow also increases.

In the paper the use of a relatively small diameter vertical pipe to increase the fluid flow rate in
order to reduce the slippage effect is also suggested. In this case, the importance of special
calculations related to losses and justification of the diameter was noted.

Keywords: vertical pipe, multiphase flow, density, slippage effect, gas capacity, flow pattern.
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DIK BORULARDA FAZALARIN SURUSMOSININ MULTIFAZALI
QARISIGIN SIXLIGINA TOSIRININ QiYMOTLONDIRILMOSI

'Fidan ismayilova, Elman iskandorov, *Hikmat Babirov
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XULASO

Neftqgazgixarmada doniz karbohidrogen yataglarinin monimsonilmosi zamani neftin vo qazin
cixarilmasi, yigilmas: va naqli ilo bagh asagidan yuxar1 vo yuxaridan asagi istiqamotlonmis
gravitasiyali, vertikal axinlara tez-tez rast golinir.

Qaz-maye qarigigimin asagidan yuxari horokoti zamani qaz fazasmin siiriismo effekti nozoro
alinmagla onun sixliginin neco doyisilmoasi tadqiq olunmus vo hacmi sorf gaz tutumunun dik
borularda miixtalif qiymaetlori {i¢lin qazin mayeys nisbaton nisbi siiratindon asili olaraq qarisigin
sixligimin monoton olaraq artmasi miioyyon edilmisdir.

Qaz-maye qarisigimin dik boruda harokati zamani horakat rejiminin doyigmosi naticasinds mayedo
paylanan qabarciglarin Olgiilorindon asili olaraq gazin disperglonmosi miixtolif olur. Qaz
qabarciqlari tozyiq azaldiqca bir-biri ils birlogerak boyiidiiklari {igiin axinin struktur formasinin da
doyisilmosino gotirib ¢ixarir. Tosadiifi deyil ki, bir ¢ox hallarda uzunlugu boyilik olan dik
borularda gabarciqlt strukturun mormili, sonra iso halqovi formaya ke¢mosi miisahids olunur.
Siiriismo effektini azaltmaq maogsadilo nisboton kigik diametrli dik borudan istifado olunmasi
hesabina maye aximinin siiratinin artirilmasinin mogsadouygunlugu toklif edilmis, itkilorlo vo
diametrin osaslandirilmasi ilo bagli xiisusi hesablamalarin da aparilmasinin vacibliyi geyd
olunmusdur.

Acgar sozlor: dik boru, multifazali axin, sixliq, stirlismo effekti, qaz tutumu, axmin strukturu.

Giris: Azorbaycanin Xozor donizindo askar edilmis neft vo gaz doniz yataqlarinin istismar
tacriibasi gostorir ki, dik borularda multifazali qarisiqlarin horokati zamani on ¢ox rast golinon
struktur formalar1 emulsiyali, tixacli vo ¢ubuqlu strukturlardir. Bu ciir miixtolif axin formalar1
vertikal axinlarin energetik gostoricilorine xeyli tosir gostorir. Multifazali qaz-neft axinlarinda,
harada ki, tozyiq doyma tozyiqdon azdir, neftdon ayrilan qaz neftdo zorif dispers struktur olan
emulsiyali axin formasi yaradir. Belo ki, qazin kigik gabarciglart neftin kiitlosindo (hacminds)
borabor paylanaraq gqaz vo mayenin bircinsli qarisigini yaradir [1,2]. Basqa sozlo gazin neftdo
disperslonmasi bag verir. Baglangicda qaz gabarciglart kigik ol¢iilii vo nisbaton boyiik sixliga
malik oldugundan onlarin Arximed qiivvesi hesabina iizo ¢ixmasi siliroti ¢cox asagi olur vo
hesablamalarda bu nozoro alinmir. Mayedo ( neftdo) qazin disperglonmosi dedikdo maye
hacminds paylanmis qaz qabarciqlarinin 6lgiilori ilo xarakterizo olunan qaz fazasinin parcalanma
dorocosi basa diisiilir. Adoton dispersliklo osason gaz-maye qarisiginin ancaq emulsiyali
(qabarciqll) struktur formasi xarakterizo olunur. Qazin vo mayenin hacm nisbatlorindon asililigini
nozoro alaraq dispersion miihit maye (qaz gabarciglart mayenin hocmindo paylanmis) vo qaz
(mayenin damlalar1 qazin hocminde paylanmis) fazasi ola bilor. Odur ki, birinci halda dispers faza
kimi gaz, ikinci halda iso maye faza istirak edir. Qeyd etmok lazimdir ki, qgaz-maye qarisiginin
harokat rejiminin doyisma soraiti dispersliyin doyismasina sabab ola bilir. Bels ki, horokot zamani1
tozyiqin azalmasi ilo qaz gabarciglariin olgiilorinin doyismosi bu hallarda qacilmaz olur. Bu
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zaman dispersliyin doyisilmosi qaz qabarciglarinin boylimasi, hansi ki, onlarin bir-biri ilo
birlosmosi noticosindo bas verir, bu hal koalessensiya, yox ogor onlarin daha kicik olgiilii
qabarciglara pargalanmast ilo miisahido olunarsa, dirperqlonmo adlanir. Koalsensasiya vo
disperqlonmo proseslori siirot amili ilo xarakterizo olunmaqla gaz tutumu, qaz fazasinin
hissaciklorinin 6l¢iilorinin miixtolifliyi, fazalarin ayrilma sothinin méhkomliyi vo sothi gorilmoadon
va s. amillordon asilidir [3.4,5].

VOLUME 18 ISSUE 07 2022

Magqsad: Multifazali axinlarin boru komori ilo asagidan yuxar1 horokot prosesi tokco qaz vo maye
fazalarin borunun divarina nisboton horokoti ilo deyil, hom¢inin qaz fazasinin maye fazaya
nisboton horokati ilo do xarakterizo olunur. Maye vo gaz fazalarinin hoqiqi orta siiratlorini uygun
olaraq vm va vq ilo isaro etsok, onda Arximed qiivvesinin hesabina yaranan nisbi siiriismo siirotini
Vg- Vm kimi ifado etmok olar. Aydindir ki, yuxaridan asag istiqgamotlonmis multifazali axinlar
liglin bu siirat v~ Vg kimi olacaqdir.

Metodlar: Qeyd etmok lazimdir ki, nisbi siirot tokco Arximed qiivvesinin funksiyast deyil,
homg¢inin qaz qabarciglarinin 6l¢iilorindon, mayenin ozliililyiindon vo fazalarin ayrilma sothinin
fiziki xassosindon asili olaraq miixtalif qiymat ala bilir.

Tutaq ki, biitiin qaz qabarciqlarinin borunun en kosiyindo com olaraq tutdugu saho S, , yerdo
qalan vo maye faza ilo tutlan saho iso Sy, toskil edir, onda qaz-maye qarisiginin sixliginin tayini
iclin additivlik gaydasina uygun olaraq, asagidaki ifadoni yazmagq olar:

5 Sy
Pgar= Pg o+ Pm g (1)

burada pq vo pm— uygun olaraq en kosiyin termodinamik soraitine uygun qazin vo mayenin

sixligidir.

Ogor (1) ifadesinda Sq, Sy vo S parametrlorini uygun olaraq % ,Im yo S= Sqt Sm = % *m* Om ¥q
lfq ¥m Fq “Vm

ifadolori ilo ovoz etsok, onda asagidaki tonliyi alariq:

g
Pgar.= Pg- r7 T Pm’ v 2)
T g tom ot T @t Qm

Ogor Vg = Vi, 1s0 onda fazalarin siirlismosiz halinda multifazali qansigin sixliginin toyini iigiin
asagidaki ifadoni yazmaq olar:

0 0
=y —a 4 —q 3
P P m P ot m ®)

Goriindiiyli kimi, sonuncu ifads elo fazalarin siirlismosiz hali {igiin qarisi§in sixliginin hacmi
sorfin gaz tutumundan (B) asililigini ifado edir:

P'gar=Pg* B+ pm-(1- B) 4
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Qazin hocmi sorfinin doyismodiyi halda belo onun siirotinin goxalmast Sg-ni azaltdigi vo Sp
parametrini do ¢oxaltdigi iiglin garisigin sixlig1 da ¢oxalmis olacaqdir. Beloliklo, gqazin vo mayenin
hocmi sorflorinin doyismoz qiymotlorindo bas veron siiriigmo hadisosi qarisigin agirlagsmasina
sobob olacaqdir. Noticodo fazalarin siirlismosi bas vermoyon hali ilo miiqayisodo multifazali
qarisigin sixlig1 coxalacaqdir.

Odur ki, qazin mayeys nisbaoton nisbi siirati Li‘l coxaldigca verilon miqdarda mayeni qaldirmaq

iiclin tolob olunan tozyiqin qiymoti do artacaqdir. Yuxarida geyd olunanlar1 nozoro alaraq, qaz
fazasinin siiriigmosi ilo bagl qarisigin sixliginin ¢goxalmasini (2) vo (3) ifadslorinin forqino asason
asagidaki kimi qiymotlondirmak olar:

, % -Om - (2-1)
Apgar= Pgar.~ P'gar.= (pm- Pq) - — ®)

g
'-;'-'r_."q + @my "-.Qq + @ E:’

Sonuncu ifadoni sado ¢evrilmolor aparmaqla asagidaki kimi do yazmagq olar:

(Pm= pg )R- GGE-1)
Apgar= H+LD' (6)

vm 1-P

Dik borularda asagidan yuxari horokot zamani fazalarin silirlismosinin multifazali qarisigin
sixligma tosirini gqiymatlondirmok maqsadilo (6) ifadosino uygun olaraq hesablama aparilmigdir.
Hesablamalar hacmi qaz sorfinin p= 0,2; 0,4; 0,6; 0,8 vo mayenin, qazin sixliglarinin ise uygun

olaraq 850 vo 10 :;—E giymatlori ii¢lin hoyata kegirilmisdir.
Alinan naticolor pgar = f ( 5‘1] v pgar =f (B) asililiglar1 soklindo uygun olaraq sokil 1 vo 2-do

gostorilmisdir. Sokil 1-don goriindiiyii kimi, doyismoz hocmi qaz sorti tutumunda gazin siiriismosi,
yoni 5‘1 nisbi siiroti ¢goxaldiqca multifazali qarigsigin sixligt monoton olaraq artir. Bu artim = 0,2;

m

0,4; 0,6; 0,8 gaz tutumlarinda uygun olaraq verilon sortlor daxilindo 140, 210, 270 va 330 Lo

?J"Ia

toskil edir. Qaz tutumunun g¢oxalmasi ilo geyd olunan artimin intensivliyi iso monoton olaraq
azalir (sokil 2).
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Sakil 1. Qaz tutumunun miixtalif giymotlorindo qarisigin sixliginin onun nisbi siirotindon asili
olaraq doyismosi
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Sakil 2. Qaris1gin nisbi siirotinin miixtalif qiymatlorinds onun sixliginin gqaz tutumundan asili
olaraq doyismosi
Fazalarin siiriigmosi hali bas vermodikdo, yani :—“l=l oldugda (6) ifadosindon do goriindiiyli kimi,

Apgar=0 olur. Yoni bu halda multifazali qarisigin agirlasmas: bas vermir. Qazin nisbi siirotinin
eyni bir qiymatindo mayenin sorfinin, yani siiratinin (v,,,) ¢oxalmasi ilo (51) parametrinin qiymati
m

azalir.
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Beloliklo, geyd olunanlara osason belo bir noticoys golmok olar ki, miioyyon soraitlords kigik
diametrli borulara ke¢moklo mayenin siirotinin ¢oxalmasi hesabina siiriigmo effektini (fl)

azaltmaq olar, ki, bu da 6z ndvbasindo qarisigin sixliginin azalmasina sobob olacaqdir. Bu halda
multifazali qarisigin yiingiillosmasi onun qaldirilmasina sarf olunan tozyiqi azaltmis olacaqdir.
Onu da geyd etmok lazimdir ki, fazalarin siirlismosini azaltmaq mogsadilo saquli borularin
nisboton kicik diametrli boru ilo ovoz olunmasi siiroti artirmis olacaqdir. Odur ki, itkilorin
coxalmasi vo diametrin kigildilmasi ilo bagli xiisusi hesablamalarin aparilmasi da vacibdir.

Natica: 1. Dik Borularda multifazali qarisiglarin asagidan yuxari istigamotlonmis horokoti zamani
emulsiyali axinlar ii¢lin fazalarin siirlismosinin hocmi sorfin miixtolif gaz tutumlarinda qarigigin
sixligina tosiri todqiq edilmisdir.

2. Miioyyon edilmisdir ki, qaz fazasinin siiriismosi naticosindo neft-qaz qarisiginin agirlasmasi
hesabina hidrostatik tozyiqin ¢goxalmasi bas verir.

3. Stirtisma effektini azaltmaq mogsadils kicik diametrli boruya keg¢ilmasi ilo maye axininin
siiratinin artirilmasi toklif olunmusdur.
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ABSTRACT

In recent years sales of cellular connection has become the fastest growing industry and one of the major
areas of domestic and global telecommunications markets. The rapid growth of information flows requires
accelerated development of the cellular market and continuous improvement methodology, economic
theory, and methods of analysis and management in this area. The most important tasks of modern
management practices are to develop and implement decisions to achieve financial and economic stability
and efficiency of the organization.In this regard, there are problems with the need to develop, apply, and
perspective development of theoretical-methodological and administrative - actual methods to cost analysis
and product costs in the economic activities of mobile companies, which determines the relevance of the
research topic. All this leads to problems associated with the need to develop theoretical and
methodological, organizational, and practical approaches of management analysis of cellular companies in
the modern economy of our country and determines the relevance of the research topic. From a cost
management standpoint, the research suggests that manufacturing organizations employ the ABC method
since it allocates overhead expenses more correctly than alternative cost accounting systems. Adopting this
approach will result in: a) a better knowledge of the business processes that drive costs, b) a better
technique for identifying productivity improvements that improve service delivery, and c¢) a clear
identification of the performance metrics that improve cost management. These are critical elements of
continuous improvement and comprehensive quality management programs that are critical to achieving an
organization's objectives, goals, and, ultimately, financial success.

Keywords: over head, costs, economic development

Introduction: Overhead (OH) costs are expenses that cannot be assigned only to a single product
or service (Tipper, 1966), or a collection of expenses that support many cost objectives. Carr
(1989) defined overhead costs as costs that would have happened even if an action had not been
conducted. Direct costs are those that would not be incurred if the action was not completed.
Another explanation is that OH expenses are charges incurred by the contractor to support the job
that are not part of the actual construction activity. (Cilensek, 1991).

The corporate operating environment has been revolutionized by recent changes such as a
worldwide market, technological advancements, and e-Commerce, shorter product life cycles, and
severe rivalry. As a result, budgeting, cost allocation methodologies, financial reporting systems,
and other financial management systems have been scrutinized more closely. It is critical for
organizations that wish to stay competitive to have effective cost control. Otherwise, many
enterprises may be forced to close their doors in the near future due to their inability to compete
successfully. Indeed, failing to plan, monitor, and alter budgets in response to changing
circumstances is one of the leading causes of corporate failure. In general, an organization's goal
is articulated in time frames based on its purpose and vision statements.

Organizations' planning horizons might vary depending on two factors: their aims and the risks
they face. The strategic plan, which establishes the organization's general goals and objectives, is
the most forward-looking budget. Budgets are created when an organization's strategy planning
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has been completed, action planning has occurred, and the company needs to know how much
money will be necessary to carry out those activities. Budgeting's main benefit is in matching
plans and budgets with strategy. Planning for value is the future of budgeting. Overhead
allocation techniques may be a significant tool for planning and establishing policy, as well as
monitoring its implementation.

Objective: The main purpose of the article is to study the impact of overhead costs on the costs of
mobile companies.

Methods: Systematic approach and analysis methods were used in the analysis of the research
work. In addition, deduction and induction methods were used. Thus, economic evidence on the
induction method of research has been collected, studied, and systematized. The synthesis method
was used to integrate individual elements for the purpose of a more detailed study. This method is
closely related to the method of analysis because it always exists as a key element, which includes
the results of individual analysis. Thus, the article applies the method of systematic analysis,
accordingly, the problem is analyzed in terms of historical development related to economic
development. At each stage of the article, both general synthesis methods and scientific analysis,
as well as logical analysis, economic-statistical method, comparison, and classification methods,
as well as expert evaluation methods were used.

Research Model: The economic essence of the cellular communications market lies in the fact
that it represents the relationship between economic entities, involving the implementation of both
the entire set of interactions regarding the provision and consumption of communications
products and their part, which is mostly regulated by the state (cellular communications).
Dynamism, a difficult financial situation, and tough competition, which characterize the modern
economy, increase the importance for a subject conducting economic activity of access to
information, which is carried out through means of communication. It is known that an
insufficient amount of information, its distortion, and untimely receipt leads to a disruption in
communication between producers and consumers, the emergence of imbalances, large financial
losses, and a general decrease in the rate of economic development. Therefore, high-quality
communication is the most important component of the market infrastructure, a powerful catalyst
for market relations, commercial success, and it is telecommunications that serve as the basis of
the economy of the information society. Telecommunication services are divided into: fixed
communication services; satellite communication services; mobile communication services.
Mobile communication services include direct mobile communication services, as well as paging
and Internet communication. Despite the fact that cellular communication has existed for about 30
years, three periods of its development can be distinguished, which are determined not only by
quantitative characteristics but also by qualitative changes. Such division is carried out with a
sufficient degree of conventionality, but nevertheless, three generations of cellular communication
systems can be distinguished: analog systems; digital systems; universal systems (systems of the
future).

In the process of prospective analysis to predict the influx of new subscribers, depending on the
amount of the initial payment, it is possible to propose an economic model of consumer behavior
of a regional cellular operator, which takes into account: « the unevenness of sales over time;
refusals to purchase; « seasonal changes; ¢ actions to promote subscriber equipment and services; ¢
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intensity of advertising campaigns;  availability of substitute goods; e the operator's share in its
regional communication services market. Operational planning using an expert system allows the
operator to improve the accuracy of the created marketing plans. For all enterprises - mobile
operators, the common thing is that they operate in regional markets, where there are other
operators providing cellular services in competing standards. In cellular communications, the
“oligopoly position” remains, which is typical for this industry throughout the world. However,
due to a number of reasons, the oligopolistic collusion, which is usual in such a situation, has not
yet occurred between the companies”. Therefore, the mobile services market is subject to
significant fluctuations due to the fact that operators of all standards are currently operating in a
highly competitive environment.At the same time, in the context of the rapid development of the
industry, it is necessary to “constantly monitor changes in demand, assess its elasticity on the
level of income of the population, the structure of corporate clients and market saturation, which
implies an active response and adjustment of investment programs in the direction of reducing
capital investments, taking measures to reduce costs and prompt repayment of external debt, as
well as identification of additional savings opportunities and sources of income”. This
significantly affects the organization of the production process, and therefore the organization of
managerial economic analysis. By communication service we mean - the result of one or more
(complex) actions carried out in the interaction of the bank and the client in order to meet the
needs of different groups of clients in banking services. The product has a material form and
naturally defined consumer properties. From this point of view, a communication product is a set
of forms of manifestation of a service endowed with specific consumer characteristics, i.e. is the
material carrier of the service.

Overhead cost allocation has been one of most severe difficulties in cost management for
businesses in recent decades. One of the essential criteria for optimised costing is accurately
assigning overhead expenses, which means that right managerial decisions may be done, such as
product price decisions, which define the financial performance of any manufacturing
organization [9].

During the distribution of overhead expenses, money managers should use classic methodologies
or new costing systems such as Activity Based Costing (ABC), according to Al-Hussein and
Johnson [3]. This study was done in Saudi Arabia's banking industry, hence a comparable study
firm is needed to confirm the findings. An overhead allocation system may be a significant
process of planning, policy formulation, and monitoring policy implementation. (Premchard,
1994).

Proponents of overhead allocation say that overhead allocation procedures serve a variety of
purposes. Blocher (2002) suggested in his study that overhead allocation procedures aid resource
allocation, operations coordination, and performance monitoring [5]. The manufacturing sector in
a corporation is dominated by global subsidiaries and a few local producers. Many of these
subsidiaries are migrating from the corporation due to high manufacturing expenses in the nation,
and are now represented by direct subsidiaries or assigned distributors.

As a result, 8 manufacturing companies must prepare for success in order to be efficient and
successful. The goal of this study was to learn how manufacturing companies are presently
planning and distributing overhead costs. The link between overhead allocation approaches and
financial performance was studied by Bogdigen, (2005) and Nirel and Gross, (2007). Their
research focused on the health care and government sectors, respectively. There is no research in
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the manufacturing industry on the link between overhead allocation approaches and financial
performance.

Because of this information gap, the researcher decided to look into the association between
overhead allocation methodologies and manufacturing company financial performance. To that
purpose, the research intended to address the following research questions: what overhead
allocation approaches have manufacturing organizations used? What is the link between overhead
allocation methodologies and manufacturing company financial performance?

According to Churchill (1991), a descriptive survey methodology is ideal when the study's goal is
to identify the characteristics of certain groups, estimate the proportion of persons who share
those characteristics, and make predictions.

The study's main goal was to look at the link between overhead allocation methodologies and
manufacturing businesses' financial success. There were forty manufacturing enterprises in the
research, out of a total of sixty-five manufacturing firms registered with the ministry of
industrialization. The target population of this study was all sixty-five registered manufacturing
enterprises. On December 31, 2013, the accessible population consisted of all registered
manufacturing enterprises. This study's sample design was based mostly on Kothari's (2004)
premise. A sample of 10-30% of the target population is generally representative and
generalizable, according to Kothari (2004).

The sample size for this study was 20 manufacturers, which is 30% of the intended population of
65 manufacturing enterprises, based on Kothari's (2004) premise. The desired sample size of 20
manufacturing enterprises was obtained using the census sampling approach. This is due to the
fact that the sample was tiny and hence easily accessible. The research lasted for five years (2009-
2013).

In this study, both primary and secondary data were obtained. Self-administered questionnaires
with closed and open-ended questions were used to gather the information.

The interviewees (chief financial officers) at the selected businesses were answered questions face
to face by the researcher. The secondary data for the chosen 20 manufacturing enterprises came
from public annual reports covering five years (2009-2013). This was accomplished by doing a
desk review. Secondary data also included government publications, journals, and manufacturing
company survey reports. The degree to which research findings derived from data analysis
accurately represent the topic under investigation is known as instrument validity (Mugenda &
Mugenda, 2008).

Content validity was assessed to verify instrument validity. The degree to which data acquired
using a certain instrument 27 represents a specific realm of indicators or content of a particular
idea is referred to as content validity. This was accomplished by distributing the questionnaire to
experts in the field who created content validity. The proposed changes were implemented into
the questionnaire in order to improve its validity. The degree to which a given measuring process
produces consistent findings across a series of trials is known as instrument dependability of
measurement (Orodho, 2008).

The tools were administered twice to the same set of five sample respondents in businesses -
listed in a two-week period to ensure test-retest reliability. The correlation coefficient was
calculated using Spearman rank-order correlation (r) to determine the degree of consistency in
eliciting comparable answers every time the tool was administered.
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To make analysis of the data easier, data on overhead allocation methodologies was compiled in
table form for each business. The study employed a linear regression model to achieve our first
and second goals.

Results: Any cellular communications company in market conditions strives to ensure a given
level of profitability, increase profits and strengthen its market position. Pricing decision makers
are constantly faced with the need to answer typical questions: “What costs can an operator afford
to make a profit at the market prices that he can achieve?" and the like. When setting tariffs, these
persons are constantly trying to find some kind of compromise between the operator's costs
required to provide cellular services, the volume of demand for the services of their own network,
tariffs and the demand for the services of competitors. Therefore, the issues of cost analysis and
product cost management are one of the main activities of the financial management of cellular
companies. The prime cost reflects “the level of technical equipment in the technology of the
enterprise, the use of resources, labor productivity. The value of the cost has a direct impact on
the final results of the enterprise and the efficiency of its work. In conditions of tough competition
for subscribers, telecom operators are constantly reducing tariffs for services provided, which
affects the amount of income from core activities”. Today it is necessary "to be able to manage
the cost of services, therefore, in order to obtain the required amount of profit, the management of
the enterprise must optimize the amount of costs".The study of the structure of production costs
and its changes for the reporting period for individual cost elements, as well as the analysis of cost
items of actually manufactured products is an important stage in an in-depth cost analysis in order
to find ways and sources of cost reduction and profit increase. Analysis of the dynamics of the
structure of costs and the factors of their change makes it possible to respond in a timely manner
to deviations from the normal parameters of the production process, take timely measures to
prevent unnecessary costs and losses, identify trends in cost changes, and develop measures to
reduce them. The stage of cost classification and the formation of the cost of products, work
performed or services rendered precedes the financial investigation results of the enterprise for the
past period and the drawing up of long-term plans for the future. Consider the well-known
classification of costs in relation to telecommunications companies. According to the economic
role in the production process, the main costs and overhead costs are distinguished. The main
costs are directly related to the technological process, and overheads are related to the
organization, maintenance and management of production.

At telecommunications enterprises, the following costs are considered to be the main ones:

* Expenses for lease of channels;

* Leasing and rental payments for network equipment;

* Expenses for transit operator services;

 Expenses for communication services of other operators, including roaming;

* Expenses for payment of radio frequency resource;

 Expenses for the services of supervisory and regulatory authorities;

 Depreciation deductions for full restoration of fixed assets, full repayment of the cost of
intangible assets;

* Expenses for the operation of network equipment;

* Expenses for labor remuneration of production workers (specialists, technical services, customer
service departments, billing groups) and deductions for it;

* Remuneration to dealers and sales representatives.
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* Invoices at telecommunications enterprises include:

* Labor costs of management personnel, administrative services, taking into account the unified
social tax;

* Expenses for the maintenance of own and rented premises;

* The cost of office and household materials;

* Expenses for the purchase of fuels and lubricants and the maintenance of vehicles;

* Travel, advertising and entertainment expenses;

* Expenses for payment of audit, legal, banking and security services;

* Expenses for consulting and information services;

* Expenses for training and advanced training of personnel,

* Expenses for labor protection, safety and property insurance.

The process of production of communication services is inseparable from the process of their
consumption, therefore, there is no work in progress at communication enterprises.

The expenses are categorized into direct and indirect costs depending on how they are included in
the actual cost (general production). Direct costs can be immediately linked to the costing object
at the moment they occur.

The responsive service divisions are two independent sources of a company's overhead
expenditures. Service and administrative departments are examples of an organization's support
activities. Administrative bureaus include units such as human resources, accounting, legal, and
headquarters. Service departments include organizational units such as central buying,
maintenance, engineering, security, and warehousing. For proper cost calculations, managerial
incentive, and managerial decision making, the expenses of various support departments should
be compensated by products. The demand for more support activities grew as the number of
product lines and the complexity of organizations grew, and proper allocation of support
department resources became increasingly important for cost estimation (Szychta, 2002).

Financial managers should choose between old methodologies and advanced costing technologies
such as Cost Control to allocate head office overhead expenditures to current initiatives (ABC).
Although traditional costing approaches were employed for overhead cost allocation during the
twentieth century, most modern firms are moving toward using the ABC as a foundation for
overhead cost allocation. The use of the ABC is linked to two sources of data, according to
Popesko and Novak (2008). The first is the ever-increasing competitiveness in the marketplace,
the need to cut costs, and the impact of having more specific aspects of corporate expenses.

The second is that the cost structure of businesses has changed. Traditional allocation techniques,
which are built on overhead absorption rates, can often offer erroneous information on product
costs when it comes to the bulk of overhead expenses. Modern costing methods and systems offer
the advantage of allowing for more complex overhead cost allocation methodologies.
Unfortunately, these procedures are frequently very demanding in terms of input data and user
capabilities, restricting their usefulness.

The international financial environment is quickly changing; economies and financial institutions
are going through a period of transition. Globalization and technological advancements are
accelerating, financial markets are becoming more open, new goods and services are being
developed, and authorities throughout the world are trying to analyze the changes and handle the
turbulence (Sandeep et al., 2002).

The degree to which financial objectives are being or have been met is referred to as financial
performance. It is the process of calculating the monetary value of a company's policies and
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activities. It's used to assess a company's overall financial health over time, as well as to compare
similar companies in the same industry or to compare industries or sectors in aggregate.

The ROE is a metric that gauges accounting earnings per dollar of invested shareholder equity
over time. It is determined by profit margin and asset turnover. The return on assets (ROA) makes
no distinction between capital raised from shareholders and money raised from creditors. By
effectively creating linkages between the elements of the balance sheet and profit and loss
account, the financial performance analysis identifies the firm's financial strengths and
shortcomings [3].

Goldratt's Theory of Constraints (1984) The financial performance of a company is improved
when restraints are removed through the use of a mix of overhead allocation approaches. Harrison
and Sullivan (1996) argue, based on the Activity Based Costing theory, that the horizontal process
facilitates the integration of budgets with other management initiatives, such as performance
measurement systems focused on cause-effect or lead-lag relationships, thereby improving a
firm's financial performance.

The size of the organization has a considerable influence on the successful implementation of
ABC management accounting. Companies gained greatly from developing and employing
cutting-edge technologies and techniques. They obtain critical information on time, giving their
firms a competitive advantage. These five businesses are indisputably market leaders, with
lucrative goods and delighted consumers [18].

Small firms might benefit from more precise product cost information, better identification of cost
drivers, and improved recognition of non-profitable operations.

Small businesses may find it easier to implement the ABC idea since their infrastructure is
flexible and decision-making does not require a lengthy clearance process. ABC ideas might be
crucial for production businesses to apply. It assists the organization in identifying lucrative and
non-profitable operations, calculating product prices appropriately, and providing maximum
flexibility and profitability to product combinations. Recognizing issues and improving decision-
making at all levels can help this organization return to profitability and, most likely,
competitiveness [1].

Conclusion: The study found that overhead allocation approaches accurately predicted
manufacturing organizations' financial performance. Traditional allocation method, size, Step-
Down Allocation Method, Leverage, and Reciprocal Allocation Method contribute the most to the
financial success of manufacturing organizations, followed by Activity-Based Costing. The study
also suggests that manufacturing businesses have used Activity-based costing Overhead
Allocation Techniques because they provide quick and accurate cost information.

Step-Down Overhead Allocation Techniques have become popular in manufacturing businesses
since their implementation necessitates the sequencing of support departments. Reciprocal
Overhead Allocation Techniques have been popular in manufacturing businesses because their
implementation necessitates the sequencing of support departments. Traditional overhead
allocation techniques are commonly utilized in manufacturing organizations where consumers,
customer expectations, and marketing channels are all similar. Finally, the study indicates that
numerous overhead allocation approaches are utilized in manufacturing enterprises with the
ultimate purpose of increasing the organizations' financial performance.
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XULASO

Son illordo mobil rabitonin satis1 on siirotlo inkisaf edon sonayeys, yerli vo qlobal
telekommunikasiya bazarlarinin asas saholorindon birina cevrilib. Informasiya axinlarinin siiratlo
artmasi mobil bazarin siirotlondirilmis inkisafint vo bu sahodo metodologiyanin, iqtisadi
nazariyyanin, tohlil vo idaroetmo tsullarinin davamli tokmillogdirilmasini talob edir. Muasir
idaroetmo tocriibolorinin  on vacib vozifolori togkilatin maliyyo-iqtisadi  sabitliyino  vo
somoraliliyino nail olmaq {i¢iin gorarlar hazirlamaq vo hoyata kecirmokdir. Bununla olagodar
olaraq mobil sirkatlorin tosorriifat foaliyystindo masraflorin vo moahsulun masraflarinin tohliling
nozori-metodoloji vo togkilati-praktik yanasmalarin islonib hazirlanmasi, totbiqi vo perspektiv
inkigafinin zoruriliyi ilo bagli problemlor mévcuddur ki, bu da todqiqatin aktualligini miioyyon
edir. Biitiin bunlar 6lkomizin miiasir iqtisadiyyatinda mobil sirkotlorin idaraetma tohlilinin nazari
vo metodoloji, toskilati vo praktiki yanagmalarinin islonib hazirlanmasi zoruroti ilo baglh
problemlora gotirib c¢ixarir. Todqiqat istehsal sirkotlorino ABC sistemini totbiq etmoyi tovsiyo
edir, ¢linki o, masraflorin idaro edilmosi baximindan digor masraflorin ugotu sistemloring nisbaton
olavo mosroflori daha doqiq toyin edir. Bu sistemin gobulu asagidakilari tomin edocok: a)
mosrofloro  sobob olan biznes proseslorinin daha yaxsi basa diigiilmosi, b) xidmaotlorin
gostorilmosini  tokmillosdiron ~ mohsuldarligin =~ tokmillogdirilmosinin ~ taninmasi  {i¢lin
tokmillosdirilmis metodologiya; c) masrafloro nozarsti tokmillosdiron performans todbirlorinin
aydin sokildo miioyyonlosdirilmosi. Bunlar toskilatin mogsadlorine vo son noticodo maliyyo
naticoloring nail olmasinin ayrilmaz hissosi olan davamli tokmillogdirmo vo timumi keyfiyyot
idaraetmo proqramlarinin osas komponentloridir.
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OIL IN LABORATORY CONDITIONS

'Fahmin Azizli, *Elnur Alizade, *Mehpara Adigozalova
123 azerbaijan State Oil And Industry University, “**Department of Oil and Gas Transportation and Storage,
L2master's degree, *associate professor, *PhD, E-mail: *adress: fahmin99@mail.ru , %e.alizade.99@gmail.com

ABSTRACT

The oil from the Sangachal field is highly viscous, contains high amounts of paraffin and resins,
which causes problems in the formation of APC during production and intensive accumulation in
oilfield equipment. In addition, this oil is mainly transported via the main pipeline. For efficient
transportation, certain parameters of rheological parameters must be observed. In order to solve
the problems, we carried out a complex of laboratory studies of the rheological properties of oil
extracted from the Sangachal fields. Tests were conducted and compositions with depressant,
anti-turbulent and demulsifying properties were used. AQPC solvents with a leaching capacity of
more than 50% were selected for the Sangachal field oil. Laboratory studies of the physical and
chemical properties of oil include the determination of the following parameters: Dean Stark or
centrifuge water composition, dynamic viscosity of oil, oil density, the amount of asphaltenes and
resins in the oil (sedimentation) of light hydrocarbons (n- heptane), resins determined by isolation
in silicon gel), paraffin content in oil in accordance with GOST 11851. Oil flow point To increase
the capacity of the pipeline, ie. To increase the efficiency of oil mixture transportation, we have
selected anti-turbulent additives that can significantly reduce the pressure drop.The reagents were
tested on a UIN-1 device using a viscometer device that measured the pressure drop and fluid
flow rate. The length of the bend was 1 m, the capillary diameter was 0.025 mm, the temperature
was 30 ° C, and the hydrodynamic regime was in accordance with the developed turbulent regime
(Re> 3000). This method carries out all stages of formation and accumulation of paraffin
sediments: formation of crystallization centers, growth and precipitation of paraffin crystals and
heavy oil components, disintegration of sediments under the influence of moving oil flow. An
equal amount of the studied oil was poured into the chemical cells (dimensions 36 mm, length
130 mm). Six cells were used in the tests, one of which was used for comparison as a control.
The filled cells were placed in a water bath at a temperature clearly above the saturation
temperature of the oil with paraffin (45-50 °© C). Reagents were added to oil samples at certain
concentrations. The cells were placed in an external thermostat. In addition, "cold rods" (215
mm, length 110 mm, stainless steel) were lowered into the cells. The length of the working
surface was 70 mm. The "cold rod" is connected to the circulating thermostat - cryostat. Then,
the temperatures required for the external thermostat and the "cold rod” were determined. To
study the kinetics of paraffin accumulation, "cold rods" are removed at regular intervals and the
precipitates are transferred to scales, then returned to the cell with the oil. When testing the
effectiveness of ACE inhibitors, the mass of oil accumulated on the "cold rod" should be taken
into account. Thus, a number of experiments at a temperature of 30 ° C show that no
accumulation of paraffin occurs on the surface of the rod. In this series of experiments, the mass
collected from the rod is nothing more than an oil film that has wetted the surface of the rod. This
mass should be taken into account, for example, when calculating the effectiveness of ACE
inhibitors. The mass of fat accepted on the surface of the "cold rod"” is 0.030 g. A decrease in the
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temperature of the cold rod causes a change in the composition of the deposits. Thus, the melting
point of paraffin formed at a temperature of 0 ° C in a cold rod is 54-55 ° C, 10 ° C - 62-63 ° C.
The obtained melting points correspond to the melting points of nC26H54 and n-C29H60.
Changes in the composition of hydrocarbons involved in the deposition of paraffins when the
ambient temperature decreases, their melting point is of great practical importance. For example,
it is well known that the melting temperature for sediments in well pipelines increases with the
depth of the sediments, and this should be taken into account during field trials of various
technologies to combat AGPC. The inhibitory efficacy of the reagents was evaluated according to
the method described above. Under certain temperature regimes, the "cold rod" was kept for 4
hours, then removed, and the resulting sediments were carefully transferred to scales.

Keywords: paraffin, asphaltene, resin, density, oil, emulsion, laboratory, oil spill point, solution,
precipitation method

LABORATORIYA SORAITINDO YUKSOKPARAFINLI NEFTIN
REOLOJI XASSOLORININ TODQIQI

'Fahmin Ozizli, 2Elnur dlizads, *Mehpars Adigézalova
123 Azorbaycan Dévlet Neft vo Sonaye Universiteti, “#*Neftin, qazin nogli vo saxlanmasi” kafedrasi, ““magistr,
3.0.f.d, *dosent, E-mail: ‘fahmin99@mail.ru, %e.alizade.99@gmail.com

XULASO

Sanqacal yataginin nefti yiiksok 6zliidiir, yliksok miqdarda parafin vo qatranlara malikdir, bununla
olagodar olaraq hasilat zaman1 APQC-nin omolo golmosindo vo neft-modon avadanliglarinda
intensiv toplanmasinda problemlor yaranir. Bundan olavo, bu neft, osason, magistral komor
vasitasilo naql olunur.Samarali naqli tiglin reoloji parametrlorin miioyyan gostariciloring riayat
etmok lazimdir. Isdo garsiya qoyulan problemlori hall etmok iigiin biz Sangacal yataqlarindan
hasil olunan neftin reoloji xassolorinin laboratoriya todqiqgatlart kompleksini hoyata kegirdik.
Sinaqglar aparildi vo depressiv, antiturbulent vo demulqasiyaedici xiisusiyyotlors malik
kompozisiyalardan istifado edilmisdir. Boru komorinin 6tiirma qabiliyyatini artirmaq tigiin, yani.
neft qarisiginin naqlinin samaraliliyini artirmaq ii¢lin biz tozyiq diismosini shomiyyatli doracads
azalda bilon anti-turbulent olavolor se¢misik. Reagentlor tozyiq diismosini vo maye axininin
stirotini 0lgmays imkan veron viskozimetr qurgusundan istifado etmoklo UIN-1 qurgusunda
siaqdan keg¢irilmisdir. Dongonin uzunlugu 1 m, kapillyar diametri 0,025 mm, temperatur 30°C,
hidrodinamik rejim iso islonmis turbulent rejimo (Re>3000) uygun golirdi.Reagentlorin tosir
effekti  “Soyuq c¢ubuq testi” (“soyuq c¢ubuq” isulu) tlizro aparilmigdir. Bu iisul parafin
¢okiintiilorinin omoalo golmasinin vo toplanmasinin biitiin moarhoalolorini hoyata kegirir: kristallagma
markazlorinin amalo golmasi, parafin kristallarinin vo agir neft komponentlorinin bdyiimasi va
¢Okmosi, horokot edon neft axininin tosiri altinda ¢okiintiilorin dagilmas.

Acgar sozlar: parafin, asfalten, qatran, sixliq, neft, emulsiya, laboratoriya, neftin axma noqtosi,
mohlul, ¢g6kma tisulu.
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Giris: Bu bolmods Sanqgacal yatagi neftinin fiziki-kimyovi xassolorinin tadqiqinin naticalori
togdim olunur. 2022-ci ilin oktyabrinda 6lgmo stansiyalarindan neft niimunolori gotiiriiliib. Biz
“silindr” elementlorinin qavranilmasi sistemindon istifado edorok MARS-II reometrindo (Haake,
Almaniya) reoloji xassolori 0yrondik. Reometr {i¢ asas test ndviindon istifado etmoklo mayelorin
miixtalif reoloji xiisusiyyatlorini miioyyon etmays imkan verir - kosmo testi, salinim testi vo
stirtinma testi. Sangacal yatagindan neftin axma noqtasi yiiksokdir ki, bu da neftin parafinlorlo
daha asagi ozliliik vo doyma temperaturu soraitindo alda edilir. Bu onunla baghdir ki, bu neft
daha ¢ox gotranli vo parafinlidir.

Mbagsad: Olgmalor noticesinds siiriismo gorginliyinin siirat qradiyentindon va effektiv 6zIiliyin
stiriismo stiratindon asililigt qurulmusdur (sokil 1 vo 2) . Sokil 1 vo 2-don goriindiiyii kimi, neft 35
°C-o godar geyri-nyuton xassalori niimayis etdirir. Axin ayrilorinin toxmini asililiglart Sokil 3-do
gostarilmisdir.

Sokil 2. Effektiv 6zlultyun neftin siirat qradiyentindon asililigi
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Sakil 3. Neftin Bakli-Qeysli modeli lizrs axin oyrilori

Mbaqsad: Boru komerinin 6tiirme qabiliyyetini artirmaq ti¢lin, yoni. neft qarisiginin naqlinin
somoraliliyini artirmaq {i¢iin biz tozyiq diismosini shomiyyatli dorocods azalda bilon antiturbulent
olavalor se¢misik. Reagentlor tozyiq diismasini vo maye axininin siiratini 6lgmoys imkan veran
viskozimetr qurgusundan istifado etmoklo UIN-1 qurgusunda sinaqdan kegirilmisdir. Dongonin
uzunlugu 1 m, kapilyar diametri 0,025 mm, temperatur 30°C, hidrodinamik rejim iso islonmis
turbulent rejima (Re>3000) uygun golirdi.Reagentlorin tosir effekti “Soyuq ¢ubuq testi” (“soyuq
cubuq” {sulu) iizro aparilmigdir. Bu {isul parafin c¢okiintiilorinin omolo golmosinin  vo
toplanmasinin biitiin moarhalalorini hoyata kegirir: kristallasma morkozlorinin amalo golmosi,
parafin kristallarinin vo agir neft komponentlorinin bdylimesi vo ¢6kmasi, harokot edon neft
axininin tosiri altinda ¢okiintiilorin dagilmasi.

AQPC-nin inhibitorlarinin effektivliyini yoxlayarken, "soyuq ¢ubuq" iizerindo yigilmis neft
kiitlosini nozoro almaq lazimdir. Beloliklo, 30 © C temperaturda bir sira tocriibolor ¢ubugun
sothinds parafinin yigilmasinin bas vermadiyini gostorir. Bu tacriibalor silsilosinds ¢ubuqdan
toplanan kiitlo ¢ubuqun sathini islatmis neft pardasindon basqa bir sey deyil. Bu kiitlo, mosalon,
AQPC inhibitorlariin effektivliyini hesablayarkon nozors alinmalidir. “Soyuq ¢ubuq™un sothindo
gobul edilon neft kiitlosi 0,030 g-dir.

Reagentlorin inhibitor effektivliyinin qiymaetlondirilmesi yuxarida tesvir edilon iisula osason
aparillmigdir. Miioyyon temperatur rejimlori altinda "soyuq c¢ubuq" 4 saat saxlanildi, sonra
cixarild1 vo omalo golon ¢okiintiilor doqiqliklo ¢okisi miioyyonlosdirildi.

Reagentlorin (Z) somaraliliyinin hesablamalar1 diistur iizro aparilmisdir.

Z=(mg—m;)/my-100% (1)

burada mg vo m; - gubugun sathindoki neft tobagasinin kiitlasi nozara alinmagla inhibitor
olmadiqda vo inhibitorun istiraki ilo ¢okiintiilorin kiitlosidir (AQPC).
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Noticalor: 1. Sanqacal yatagindan gotiiriilmiis neft niimunosinin laboratoriya soraitindo bir sira
reoloji paramentrlori todqiq edilmisdir.

2. Miiayyan edilmisdir ki, tadqiq olunan neft niimunasi yuksokparafinli olmagla 30 °C-ya qoador
geyri-nyuton xiisusiyyatlorini niimayis etdirir;

3. Depressor agqarin tosirindon sonra Sanqacal yatagi neft nlimunosinin donma temperaturu
koskin olaraq azalmigdir vo belo halda yalniz 10 °C-don asagi olan temperaturda geyri-nyuton
xiisusiyyatlorini niimayis etdirir.
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METHOD FOR DETECTING WITHIN FORMATION FLUID
OVERFLOWS OF INJECTION WELLS

Javahir Gasimova
Azerbaijan State Oil and Industry University, Dissertate of “Mechanics” department.
E-mail: gasymoval974@list.ru

ABSTRACT

Various methods for establishing filtration characteristics in the interwell space of an oil reservoir
are presented and a qualitative analysis is carried out in order to determine their advantages and
disadvantages. The proposed method for detecting in situ fluid flows of injection wells is
that waterflooding projects are corrected based on information obtained from the analysis of
production wells for the presence of an electroparamagnetic resonant signal from a magnetic
composite containing a spin-labeled macroheterocycle characterizing the presence and/or absence of
flows in the interwell space fluid injected through injection wells into the drained part of the
formation. Thus, a route map of the inter-well pore space in the drained section of the formation
is determined, which makes it possible to make appropriate adjustments to the ongoing
waterflooding projects aimed at maintaining reservoir pressure.

The novelty of the development is that the fluid injected through the injection wells into the
drained reservoir space prior to its injection is treated with a specially prepared magnetic
nanocomposite containing spun-bonded macroheterocycle with the required temperature,
sedimentation, hydrogen, granulation, corrosion resistance and agglomeration stability properties,
and the production wellhead is analysed for electro-vapor resonance (EVR) signal to determine
the treated fluid injected into the reservoir. The treatment of the injection fluid with an aqueous
suspension based on a magnetic nanocomposite containing a spun-bonded macroheterocycle gives
it EPR activity, making it possible to detect the presence of injection fluid in production wells.
The information describing the condition and degree of drainability of the waterflooded reservoir
is the basis for determining the more favourable coordinates for additional injection wells.
Keywords: detection of in-situ cross-flows, flooding, electroparamagnetic resonant signal,
magnetic composite, porosity and permeability properties, in-situ pressure, drainage of a
productive formation.

CIIOCOB JETEKTUPOBAHUMSA BHYTPUIIJIACTOBBIX ITIEPETOKOB
AKNIKOCTHU HA'HETATEJIBHBIX CKBAXKHWH

dxkaBaxup I'acbiMoBa
AT'YHII, aucceprant kadenpsl «MexaHuKay.

PE3IOME

[TpuBeneHbl pazaMyuHbIE CIIOCOOBI YCTAHOBJICHUS (PHIBTPALMOHHBIX XapaKTEPUCTUK B MEKCKBA-
JKUHHOM TIPOCTPAHCTBE HE(PTSIHOro TMjacta M TPOBEICH KAUYECTBEHHBIM aHAIU3 C IIENbI0
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OIIpeeTICHUs] MX TMPEUMYIIECTB M HeaocTaTtkoB. Ilpemioraemelii crmocod IETEeKTHPOBAHUS
BHYTPUIUIACTOBBIX IEPETOKOB JKUJIKOCTH HArHETATENIBHBIX CKBAXKMH 3aKIIOYACTCS B TOM, 4TO
MIPOEKTHl 3aBOJHEHUS KOPPEKTHUPYIOTCS Ha OCHOBE MH(pOpMAalMU, TOIYYEHHOW B pe3yabTare
aHaJIM3a MPOAYKIUHU JOOBIBAIOIINX CKBAKUH HA HAJTMYKE 3JIEKTPONAapaMarHUTHOIO PE30HAHCHOTO
CUTHaja OT MarHUTHOI'O KOMIIO3UTA, COJAEPIKAIIEro CIMHMEUEHHBIH MaKpOIeTEpOLUKI, Xapak-
TEPU3YIOIIEH HalIMYue W/MIM OTCYTCTBUE TIEPETOKOB B MEXKCKBAKMHHOM IPOCTPAHCTBE
KUJKOCTH, HAarHETAEMOM Yepe3 HArHETETEJIbHbIE CKBAXXUHBI B JIPEHUPYEMYIO 4YacThb IJIacTa.
Takum oOpa3zoM, ompenensieTcss MapuIpyTHas KapTa MEKCKBaXMHHOTO MOPOBOIO MPOCTPaHCTBA
Ha JPEHHPYEMOM Yy4YacTKE IIacTa, YTO MO3BOJIAET BHOCUTH COOTBETCTBYIOIIME KOPPEKTUBBHI B
peanu3yemble MPOEKTHI 3aBOIHEHHUSI, HAIIPABIECHHBIE HA MOAJEP/KaHNE MIJIACTOBOTO JABJICHHUS.
HoBusHa pa3paboTKH 3aKI04aeTcsi B TOM, YTO HarHeTaeMasi 4epe3 HarHeTaTeJIbHbIe CKBAKHHBI B
JPEHUPOBAHHOE IJIACTOBOE MPOCTAHCTBO KUAKOCTH JI0 €€ 3aKauku 00padaThIBaeTCsl crielruaibHO
IIPUTOTOBJIEHHOM HAa OCHOBE MATHUTHOI'O HAHOKOMIIO3UTA, COACPIKALIETO CIIMHMEYEHHBIM MaKpo-
TeTepPOLMKII C TPeOYyEeMbIMHU T10 TEMIIEpaTypHOMY, CETUMEHTALIHOHHOMY, BOJIOPOAHOMY, TPaHyIIs-
[IUHM, KOPPO3MOHHON YCTOHYMBOCTH U arJIOMEpallMOHHON CTaOMIBHOCTH MOKa3aTeNsiMH, a Ha ycC-
Tb€ TMPOIYKIMUS JOOBIBAIOIIMX CKBAKUH IOJBEPraeTcsi aHaIW3y Ha HaJW4uue OJJIEKTPO-
napope3oHancHoro (OIIP) curnana ans onpeneneHus B HEM 3akauyeHHOW B IUIACTOBOE
MIPOCTPAHCTBO OOPAOOTAHHOM JKHUIKOCTH.

OOpaboTka HarHeTaTeIbHOMN JKUIKOCTH BOJHOW CYCIEH3HEH, MPUTOTOBICHHOW Ha OCHOBE Mar-
HUTHOTO HAHOKOMIIO3MTA, COJEPX AIIEro CHMHMEUYEHHBI Makporerepouuki npuaaet e OIIP
aKTUBHOCTb, YTO IIO3BOJISIET JETEKTUPOBATh B TMPOJIYKIMH JOOBIBAIOIINX CKBAXHH HAJIM4ME
HarHeTarelabHON kuakocTH. MHpopManus, XapakTepusyrouias COCTOSIHME U CTENEeHb JPEHUpO-
BAaHHOCTH 3aBOJIHSAEMOTO IJIacTa, SBJIsIeTCs 0a30BOM AJsl onpeeneHus 0ojee MpearnouTUTEIbHBIX
KOOPJAMHATOB PACIIOI0XKEHHS TOMOJHUTEIbHBIX HATHETATCIIBHBIX CKBAKUH.

KiroueBbie c10Ba: JOETEKTUPOBAHWE BHYTPUILIACTOBBIX IIEPETOKOB, 3aBOJHEHHE, DIIEKTPO-
MapaMarHUTHBIA PE30OHAHCHBIM CHUTHAJI, MArHUTHBIM KOMIIO3UT, (PHIBTPALIMOHHO-EMKOCTHBIE
CBOIMCTBA, BHYTPUILIACTOBOE JIaBJIEHUE, JPEHUPOBAHNUE ITPOYKTUBHOIO IJIacTa.

BBenenmne: PazpabaTeiBaeMass TEXHOJOTHS OTHOCUTCS K HE(TSIHOW MPOMBIIUICEHHOCTH, B
YaCTHOCTM K O00JIacTH TMOAJEp)KaHUs IJIACTOBOIO  JABJCHHMS] IyTeM JETEeKTUPOBAHUSA
BHYTPHUIUIACTOBBIX TMEPETOKOB JKUIKOCTH, HArHeTaéMod B IUJIACT Yepe3 HarHeTaTelIbHbIC
CKBaYKMHBI U MOXKET OBITh UcHONb30BaHa Aiis oleHku OEC pa3zpabaTbiBaeMOro MECTOPOKICHUS U
N00aBJICHHSI B CETKY pa3pa0OTKH HATHETATENbHBIX CKBAYXKUH.

I_[e.m,: CO3,Z[8.HI/I€ TCXHOJIOTUU OJIs I[CTCKTI/IpOBaHI/IH MCKCKBAXXHMHHBIX HepeTOKOB KHUIOKOCTH,
HaFHeTaeMOﬁ qepe3 Har"HeTarcjJibHbBIC CKBA>XWHbLI B ,Z[peHI/IpOBaHHOC IJIaCTOBOC HpOCTaHCTBO
MyTeM aHaliW3a Ha YCThe MPOAYKIIMU MOOBIBAIOMIUX CKBXHH, a Takke s omneHkn DEC
pa3pabaTbIBAa€MOT0 MECTOPOXKICHUS U KOPPEKTUPOBKH MPOCKTOB 3aBOJHEHUS IO MO KAHUIO
BHYTPUILIACTOBOI'O OJAaBJICHUSI.

CymiecTByeT pa3siMuHbIe CIIOCOObI YCTAHOBJIEHUS (DPUIBTPAIIMOHHBIX XapaKTEPUCTUK B MEXKCKBa-
YKUHHOM TTPOCTPAHCTBE HE(TSIHOTO TIIACTa.

CymectByeT crnocod ompenencHusi (GUIBTPAIMOHHBIX XapaKTEPUCTUK B MEKCKBAXHHHOM
MPOCTPAHCTBE JIPEHUPYEMOTro 00beMa HEe(PTSIHOTO TUIacTa MO JAHHBIM IKCIUTyaTallid CKBa)KHH.
Croga BXOAST ompeiesieHne CKOPOCTHU MPOXOXKJIEHUS BO3MYUIAIOLIEr0 CUTHAIA B MPOCTPAHCTBE
JIPEHUPYEMOTO TIUIacTa MEXAY B3aUMOJICHCTBYIOIIMMHA HArHETaTeIbHOM U JTOOBIBAIOIICH
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CKBAKMHAMH, BPEMEHHU 3alla3[blBaHMsI PEarupyrollero CUrHaja M PacCTOSHUIO MEXIYy 3TUMU
CKBaknHamu [1].

Henocrarok u3BeCTHOTrO crocod6a COCTOMT B TOM, YTO IPU €ro MPUMEHEHUH MOXHO OLIEHUTH
TOJIBKO TMPOHMUIIAEMOCTb T10 BOJE U HENb3s ONPEACIUTh Takhe (GUIbTPAIIIOHHbBIE XapaKTEPUCTUKH
HEPTSIHOTO IUIacTa, KaK MPOHUIIAEMOCTH T10 Ta3y U HE(THU U MPOBOAMMOCTD IJIaCTa HA y4acTKax,
HE OXapaKTePU30BaHHBIX KEPHOBBIM MarepuagoM. OTCyTCTBHE BO3MOKHOCTH OIpEIEICHUE
(GWIBTPAMOHHBIX XapPaKTEPUCTUK 110 BCEH IUIOMAAM pa3padaThIBAeMOTO MPOAYKTHBHOTO
TOPU30HTa HE IIO3BOJIIET PACIO3HOBHIBATH IMPOSBIECHUE 3aKauWBAeMOW B HarHeTaTelbHbIE
CKBaXMHBI KUIKOCTH Ha OTAAJICHHBIX Y4aCTKaX €ro CETKH pa3padOTKH.

Haubonee Omu3kuM MO CBOEM TEXHUYECKOH CYIIHOCTH K TMPEMAJIOKEHHOMY CIOCO0y SIBISETCS
U3BECTHBIN CIMOCO0, MPEIJIOKEHHBIA B [2], 3aKIIOYAIONIMICS B TOM, YTO JUIS OTNpEACIICHUs
CKOPOCTH BO3MYLIAIOLIEr0 CHUTHAJA MCHOJb3YeTCd B KAayeCTBE pPEarupyrollero CurHaia
1oKa3aTean JA0ObIBAIOIIEH CKBAKUHBI 110 JAMHAMHYECKOMY YPOBHIO Ha BO3MYIICHHUS, MPUUUHON
KOTOPBIX SIBJIIIOTCSI M3MEHEHUSMHU B 00beMax 3akauku pabodero areHra B HarHeTaTreabHOU
ckBakuHe. Ilpuuem cHavana omnpenensercs CKOPOCTh BO3MYILAIOIIEIO CHUTHAJIA MEXAY
CKBOKMHAMH, [UJII KOTOPBIX HMEIOTCS JabopaTOpHbIE JaHHbIE KOJMYECTBEHHOM OILEHKU
(GWIBTPALMOHHBIX XapaKTEPUCTUK MO KEPHY, 3aT€M CTPOSATCS rpadUKH 3aBUCUMOCTH MEXIY KO-
JMYECTBEHHBIMH 3HAYEHUSMU CKOPOCTH BO3MYILIAIOLIETO CUTHAjla U 3HAYCHUSAMU (PUIBTPALMOH-
HBIX XapakTepucTHK. [lo moiydeHHbIM TpadUUecKUM 3aBUCHMOCTSM YCTaHABIMBAIOTCS (-
WIbTPALMOHHBIE XapAKTEPUCTUKN B MEKCKBAKMHHOM IPOCTPAHCTBE APEHUPYEMOTO IUIACTA.
Henocratkom »3TOoro cmocoba sBIATCA TO, 4YTO JUIs ONpeAeieHHus (PUIbTPAIIHOHHBIX
XapaKTepUCTUK B MEKCKBRXMHHOM IPOCTPAHCTBE MO BCEH IUIOMIAAU IPEHUPYEMOTo IjacTa
NEPBOHAYAJIbHO  PACCUMUTHIBAIOTCS CKOPOCTH  BO3MYILAMOIIEIO CUTHajNA JUIsl TeX Map
B3aMMOJICHCTBYIOIIUX CKBaXHUH, JJS KOTOPBIX HMEIOTCA J1TabopaTopHble —OINpeiesieHus
(GWIBTPAllMOHHBIX MApaMETPOB Ha KEPHOBOM MarepHuaje, 4ro JelaeT HeoOXOIUMBIM
UCIIONIb30BAaHUSl  JIOpOrocTosimero  jgaboparopHoro  oOOpyAOBaHHMS W IPOBEICHUS
AKCIEPUMEHTAJIbHBIX HMCCIEAOBAHUN C BBICOKONH BOCIPOM3BOAMMOCTBIO HATYpPHBIX ILIACTOBBIX
yCcIOBUH. OTO CTaBUT MO COMHEHHE TOJYy4YeHHbIE pe3yiabTaThl O (UIBTPALUOHHBIX
XapaKTEpUCTUKAX  MEXKCKBO)XMHHOIO  IIPOCTPAHCTBA  B3aUMOJICHCTBYIOIIMX  CKBAXHUH C
YCTaHOBJIEHHOM CKOPOCTBIO JIBM)KEHMSI BO3MYILAIOIIET0 CHUTHajda, HO HE OXapaKTEPU30BAHHBIX
KEPHOBBIM MaTepHalioM, IIOJy4YaeMble Ha OCHOBE TIpaUuecKuX 3aBHUCUMOCTEH M IyTeM
00pabOTKM MOMAPHBIX B3aMMHO KOPPESAIHOHHBIX (YHKIUN Tpoduiaell MOCyTOUYHBIX JTaHHBIX
00BEMOB 3aKaUKH BOJBI U JUHAMHUYECKUX YPOBHEH.

Metoawbl: IlocTaBiieHHas 3a1ada pelIaeTcsl TaK, YTO MPOEKThI 3aBOAHEHUS] KOPPEKTUPYIOTCA Ha
OCHOBE MH(OpMAIHH, IOTYICHHON B pe3yJIbTaTe aHaIu3a MPOIYKIINH JOOBIBAIOIINX CKBAKUH Ha
HaJIMYMEe DBJIEKTPOMApPAMarHUTHOIO PE30HAHCHOTO CHTHAJIAa OT MAarHUTHOTO KOMIIO3UTa,
COJIepIKaIIero CIMHMEUEHHBIM MaKpOT€TePOLIMKII, XapaKTePU3YyIOIIel HATHIUE U/UITH OTCYTCTBUE
MEPETOKOB B MEXCKBAKMHHOM IMPOCTPAHCTBE KUJKOCTH, HarHETAEMOW 4Yepe3 HarHeTETEIbHbIE
CKBa)KHUHBI B IPCHUPYEMYIO 4acTh IUIACTA.

O6paboTka HarHeTaTENIbHOW JKHIKOCTH BOJHOW CYCIICH3WEH, IMPUTOTOBIEHHONW Ha OCHOBE
MarHUTHOTO HAHOKOMIIO3HUTa, COJIEPKAIIEero CIIMHMEUEHHbBIN MaKkporeTepouuki npuaaer e DI1P
AKTHBHOCTh, UYTO TIIO3BOJIAET JETEKTHUPOBATH B MPOMYKIIMH TOOBIBAIOIINX CKBAXWH HATHYHEC
HarHeTaTeJIbHOM  KUAKOCTH. OTO  SBISETCA  CBUICTEIBCTBOM  CYIIECTBOBAHUA  MEXAY
HarHeTaromed W I0OBIBAIOIICH CKBAXKMHAMHM KaHalla CBS3HM, OOECIEYMBAIONICH TEPETOK
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HAarHETaTeIbHOW JKUAKOCTH. TakuM 00pa3oM BOCCTAHABIMBACTCS MapuIpyTHas KapTta
MEXCKBaXMHHOTO TOPOBOIO MPOCTPAHCTBA HA JPEHUPYEMOM Y4YaCTKE IUIAcTa, 4TO IMO3BOJISIET
BHOCUTb COOTBETCTBYIOIINE KOPPEKTUBBI B pEATU3yeMble MPOEKTHI 3aBOJIHEHMsI, HAIIPaBJICHHBIC
Ha TOJJEp’KaHUE IUIACTOBOIO JaBJieHMs. OTO BeChbMa BaXKHO MpPU peau3alld IMPOEKTOB
pa3paboTKU 1O OCBOEHHUIO PECYPCOB OJHOTO MPOAYKTHBHOTO TOPU30HTA  HECKOJIBKHUMH
orepaTopamu JJsi pa3peuieHus] KOHQIUKTHBIX cuTyanuii. Hepenko MoOmbITKM OAHOTO orepaTopa
IyTEM BHEJPEHUs TMPOEKTOB 3aBOJHEHHUS TMOJJEpP>KaTh IUIACTOBOE JAaBJICHUE U TEM CaMbIM
MOBBICUTH YPOBEHb JTOOBIUU MPOSIBISIETCS OOBOTHEHUEM CKBA)XMH M MOJIEHUEM YPOBHS JOOBIUU Y
JPYroro omneparopa M3-3a BHYTPH ILJIACTOBBIX MEPETOKOB 3aKaYMBAEMOMW >KHJIKOCTH B IpOILIecce
3aBogHEeHMs. [103TOMYy BO3MOKHOCTh AETEKTHUPOBAHUS BHYTPHU IJIACTOBBIX MEPETOKOB JKUIKOCTH,
3aKayMBaeMOM dYepe3 HarHeTaTelIbHble CKBAaXXUHBI TO3BOJISIET KOPPEKTHPOBATH IMPOEKTHI
3aBOJHEHUS] CKBAKWH, peaju3yemble JUIsl ApeHaxa M yaydlleHHs (UiIbTPAalMOHHO-€MKOCTHBIX
XapaKTEPUCTHK 3aIaHHOTO MPOCTPaHCTBA macta [3].
[Ipennoraempiii  cnoco®  AETEKTUPOBAHMS  BHYTPH  IUIACTOBBIX  INEPETOKOB  KUIAKOCTH
HArHETATEIbHBIX CKBAXKHUH 3aKIIFOYAETCS B TOM, 4TO IS d()(PEKTUBHONM peanu3anuu MpoeKTOB
3aBOJHEHUS] CKBOXUH B 3aKauMBAa€MYIO0 HArHETATENbHYIO MKHUAKOCTb J00aBISeTCS >KUIKas
CYCIIEH3UsI MAarHUTHOT'O HAHOKOMIIO3MTA, COAEPKAIIEro CIHUHMEUEHHBIH MaKpOTE€TEpOIUKI B
npornopiu 1:1000 1., oOpaboranubiii ¢ pgobaBinenueMm I[IAB, wuHrHOWTOpa KOpPpO3WH H
AHTUIICHHON N00aBKH, 3aT€M MPUTOTOBICHHBI 00BEM KHJIKOCTH 3aKaUYMBAETCS B TUIACT 4Yepe3
HarHeTaTelbHYI0 CKBAXKMHY, TOCJIE 3aKaukKd TPOIYKIHUS JOOBIBAIOIIMX CKBAKHWH HA YCTbE
nojBepraercs aHanuzy meroaom DIIP cnextpockomnuu, nmo odHapykeHHbIM DIIP curnanam mpo-
OYKIUI JOOBIBAIOIIMX CKBAaXXUH CTPOAT KapTy HMX B3aUMOJACWCTBHUS C HarHeTaTeIbHBIMU
CKB@XMHAMHU M OMPENEISAIOT CETh KaHAJOB CBS3€d B MEXKCKBA)KMUHHOM IPOCTPAHCTBE CETKHU
pa3pabOTKM W COOTBETCTBYIOIIME BHYTPH IUIaCTOBbIe meperoku [4]. s mpemynpexiacHus
OCJIO)KHEHUM MPU BHITIOJIHEHUH MTPOEKTOB 3aBOJHEHUSI HArHETATENIbHAS KUJKOCTh JJIA 3aKaYKU B
HarHeTarelbHble CKBaXMHBI H3TOTABIMBAETCS TyTEeM J00ABICHUS KUAKOM KOHLEHTpaluu
MarHUTHOTO MOPOIIKA ¢ HUKECIEIYIOIMMU CBOWCTBAMM:

e BpeMsi NIPUTOTOBJICHHS BOJHOW CYCIIEH3MM MAarHUTHOTO MOPOIIKAa W HarHeTaTelbHON
YKUJKOCTH Ha ee OCHOBe — He 6osee 20-30 MUHYT;
JMANO30H TeMiepaTypHoro npumerenus — 30 < T <150 'C;
cenumenTaitus noporiika — (1-1000), 1/4ac;
3Ha4Y€HHE BOJIOPOJHOTO nokazarens - pH > 10;
KOPPO3UOHHAS 3alUTa — B TEYEHUU 3-X MECSLIEB
Crioco0 neTeKTUpPOBaHMUS BHYTPU IUTACTOBBIX TEPETOKOB XKUIAKOCTH HATHETATENBHBIX CKBAXKUH,
OTJIMYAIOIIMNACA TEM, YTO MPUIOTOBJCHHAass HAa OCHOBE BOJHON CYyCIIEH3MM MAarHUTHOTO
KOMIIO3UTa, COJIEPKAIller0 CHMHMEUEHHBIH MaKpOTreTepOLUKI HarHeTaTteiabHas >KUAKOCTb IS
3aKauMBaHMsSI B HArHETaTENbHbIE CKBAXKMHBI JJIs1 €€ OBICTPOro pacro3HaBaHHUs B TEMHOMU
BOJOHE(TAHON cpene — MPOAYKIMH AOOBIBAIOIINX CKBAXHH IMOJBEPraeTCs aHalU3y METOAO0M
anekTpomnapope3oHancHoi (DI1P) cnexkTpockonuu A onpeneaeHus Pe30HAHCHOTO TOTIIOMICHHS
3JEKTPOMArHUTHOTO U3JIyYCHHS] HECTAPEHHBIMH 3JIEKTPOHAMU KOMITO3HTA.
Croco0 neTeKTUpOBaHMS BHYTPU IUIACTOBBIX MEPETOKOB KUAKOCTH HArHETATENbHBIX CKBa)KHH,
OTJIMYAIOLIUKCS TEM, YTO BOJIHASI CYCIIEH3HsI, UCTIOJb3yeMast JIJIsl IPUTOTOBJICHUS] HarHETaTeIbHON
KUAKOCTH JUIA  TPEeNynpexAeHHs] 3aKylmopHUBaHUS TIOPOBBIX KaHAJIOB IUlacTa 3a CYET
CeIMMEHTAIIMU 3€PEH MOPOIIKAa U OOECIEUCHUs €€ TEUYCHUS B MEKCKBAKUHHOM TPOCTPAHCTBE
M3rOTABIIMBAETCS Ha OCHOBE MAarHUTHOTO MOPOIIKA C 3€PHHUCTOCTbIO HA HECKOJBKO IMOPSJIKOB
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MEHbIIIE, YEM pa3Mephl MOPOBBIX KaHAJIOB M MMEET TPaHyINALUIO 3epeH B npenenax (5 < p < 10)
HM. OTKIIOHEHHE TMoKa3aTelled OT YCTAHOBJIEHHBIX PaMOYHBIX 3HAYEHHH SBJISETCS MCTOUYHUKOM
OCIIO’)KHEHUH Ha dTarmax MPUTrOTOBICHHUS, 3aKaYK/ U aHAJIM3a PE3yIbTAaTOB PEaKIUi JOOBIBAOIINX
CKB&)XHH B MPOEKTAX 10 3aBOJHEHUIO TIPOIYKTUBHOTO ropu3oHTa [5].

[Ipr BBIMOTHEHWH TPOEKTOB 3aBOJAHCHHUS Yepe3 HArHETAaTeNbHbIE CKBAXKUHBI PACIPOCTPAaHEHHE
bpoHTa HarHeTaeMoW  JKHMAKOCTH B  MPOCTPAHCTBE JPEHUPYEMOro  IUIacTa  MEXKAY
B3aMMOJICHCTBYIONIMMH HAarHETATEIIbHOM ¥ JOOBIBAIONICH CKBOKMHAMH W3-32 HEOJHOPOIHOCTH
(GUIbTPALIMOHHBIX XapaKTEPUCTUK B 3ITOM O00beMe IUIacTa, HEPaBHOMEPHOM OTIaJIEHHOCTH
HArHETATeTbHON CKBAKWHBI OT JOOBIBAIOIINX, BOBJICUECHHBIX B CETKY Pa3paOOTKU MPOITYKTHBHOTO
TOPU30HTA M HAJIMYWs Pa3IMYHON MHTEHCHBHOCTU BHYTPH IUIACTOBBIX MEPETOKOB HA PE3YJIbTATHI
3aBOJTHCHHUS JOOBIBAIOIINE CKBAXMHBI pearupyroT ¢ 3anasapiBanuem [6]. Hapsay ¢ nognepxanuem
JaBJIEHUS] B OJIM3pACIOIOKEHHBIX CKBOKMHAX CETKU pa3pabOTKH B psifie CIy4aeB peakIus
CKBaXMH, OTJAJICHHBIX OT HATrHETATEIILHOW HA MPOIIECC 3aBOJHEHUS MPOSBISCTCS B BHIE OOBOJ-
HEHMSI CKBOKMHHOM MPOJYKIIHUHU, YTO CIIOCOOCTBYET MAJCHUIO YPOBHS JOOBIYM STUX CKBAXKHH.
Peanu3zanus mpoeKkToB pa3pabOTKH MECTOPOKICHHUS MO OCBOCHHIO PECYpCOB €r0 MPOAYKTUBHBIX
TOPU30HTOB HECKOJIBKUMU OIlepaTopamMH cOo3/1aeT KOH(PIUKTHYIO CUTYAlHIO, T.€. TOMBITKH OJJHOTO
orepaTopa MyTeM BHEIPEHUsS MPOCKTOB 3aBOJHEHUS IMOIIEPKATh IJIACTOBOE HABICHUE U TEM
CaMbIM MOBBICUTH YPOBEHb JOOBIYM IMPOSABISAETCS OOBOJHEHHWEM CKBAKUH M IMOJACHUEM YpPOBHS
MOOBIUM y JAPYrOTO OlepaTopa W3-3a BHYTPH IUIACTOBBIX MEPETOKOB 3aKaUMBAEMOU KHJIKOCTH B
npouecce 3aBoaHeHus. llosToMmy 3amaya AE€TEKTHPOBAHHUS BHYTPHU IIJIACTOBBIX MEPETOKOB
KUJKOCTH, 3aKAauMBaeMOW 4Yepe3 HarHeTaTellbHbIe CKBAXXUHBI IO3BOJSET KOPPEKTUPOBATH
MPOEKTHl 3aBOJHEHUS MPOJYKTUBHOTO TOPU30HTA, peaju3yeMble sl JpEeHa)ka W BBITHUCHEHUS
1acToBoi mpoaykuuu. [lomydennass nHGOpMAIUs O COCTOSSHUM W CTETICHH JPESHUPOBAHHOCTHU
3aBOJHSEMOr0 IuIacTa sABIseTCS 0a30BOM s ompeneneHus Oosee MPeArnoYTHUTENbHBIX
KOOPJMHATOB  PACIIOJIOKEHUSI  JIOTIOJIHUTEIbHBIX ~HArHETATEeNbHBIX CKBaXHWH. [IpaBuibHOE
pacmojio)KeHUEe HarHETaTeIbHBIX CKBAXKMH B CETKE Pa3pabOTKH MECTOPOXKICHHS FapaHTUPOBAHHO
Oyner obecrieunBaTh TpeOyEeMyIO JAPEHUPOBAHHOCTh BHYTPU IUIACTOBOTO MPOCTPAHCTBA W IOJ-
Jep’KaHue TIACTOBOIO JABJICHUS Ha HYXKHOM ero ydactke. [lomoOHast KOppeKTUPOBKA MPOEKTOB
3aBOJHEHUSI OyJIEeT CHOCOOCTBOBATH YBEIWYCHHIO IOBBIMICHUIO YPOBHS JOOBIYM JOOBIBHBIX
CKBa)KMH U HEPTEOTAauu NPOAYKTUBHOI'O TOPU3OHTA B LIETIOM.

BoiBoabl: Takum 00pa3oMm, BO3MOXKHOCTb OIpENENeHUs] BHYTPUILIACTOBBIX TOTOKOB Har-
HETaTeIbHOM KHUIKOCTH, 3aKaUNBACMOM B MEKCKBAKMHHBIE IPOCTPAHCTBA CETKU pa3pabOTKH yepe3
HarHeTaTelbHbIE CKBA)XUHBI, OJaroNpUATCTBYET KOPPEKTHUPOBKE IPOEKTOB  3aBOJHEHMS,
HAarpapJIeHHBIC HA JPEHAX IJIacTa U BRITECHEHHE IUIACTOBOIO MpoaykTa. Mimeromas nnpopmanus o
COCTOSIHUM U CTENEeHM JpeHa)ka 3aBOJAHSAEMOro IUIacTa MOXKET OBbIThb HCHOJNb30BaHa ISt
OTIpe/ieNIeHUs] KOOPAWHAT pa3MeIleHusl JOMOJHUTEIbHBIX HarHeTaTelnbHbIX CKBaXKUH. [IpaBuiibHOE
pasMelleHne HarHeTaTelbHbIX CKBAXUH B CETKE Pa3pabOTKU O0ECIeYUT HEOOXOTUMYIO ApPEHHU-
POBAaHHOCTH IUIACTOBOTO TPOCTPAHCTBA W TOJIEpP)KaHUE IJIACTOBOTO JaBJIEHHS B TpeOyeMoMm
yuacTtke iacta. COOTBETCTBYIOIINE KOPPEKTUPOBKU MPOEKTOB 3aBOIHEHHUS OyIEeT CIIOcOOCTBOBATh
MOBBIIIEHUIO JKCIUTYaTallMOHHOM 3()()EKTHBHOCTH HKCIUTyaTAl[MOHHBIX CKBAXUH W B IIEJIOM
YBEIMYCHUIO HE(PTEOTAauu PO JYKTUBHOT'O I1J1ACTA.

Crnemyetr MeTh BBHUIY, UTO MPUMEHEHHE AJIEKTpoIapope3oHancHoro meroaa (DI1P) mis mpema-
racMoOM TEXHOJIOTMM B OIpPEACICHUU CJIEA0B HArHeTaeMol B CKBOKHUHY JKUIKOCTH,
U3TOTABIIMBAEMOI HCKIIOYUTENIbHO B COOTBETCTBUMU C TMOKAa3aTENSIMH T'HAPOJIMHAMUYECKON
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CUCTeMBI CKB)XHHA-TIIACT MMeeT Ooiblnoe 3HadeHue. Cojep:kaHue KOJUIOMIAHOTO PacTBOPA,
UCIOJIb3YEMBIA JIJISl 3aKa4KWd MEXKIUIACTOBOE MPOCTPAHCTBO, BKJIOYAIOUIETO CIHUH MEYEHBIN
MaKpOTreTOPOLUKII (COeAMHEHUE KpayH 3(PUPOB) U CYCIIEHANPOBAHHBIE MATHUTHBIE HAHOYACTULIBI
MO3BOJISIET CUHEPIeTUPOBATh M YBEJIMYMBATh CUTHAJIBI, PETHCTPUPYEMble MPUMEHEHUEM METOoja
OIIP ananu3a npu yCTaHOBJIEHHBIX XapaKTEPUCTHKAX, BBIIIE IEPEUMCIEHHBIX XapaKTEPUCTUKAX.
[IpuemneMbIM cUMTaETCs HATHETAHHE B MECTOPOK/IEHHUE PACTBOPOB COBMECTHUMBIX C THIPOAMHA-
MHYECKON CHUCTEMOM CKBa)XKMHA—ILIACT U U3TOTOBJICHHBIC IIpH BBIIIC TPUBCIACHHBIX AWAIIa3OHax
CBOWCTB ITapaMETPOB.
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OBTAINING AND STUDYING THE PROPERTIES OF HIGH-QUALITY
COMPOST USING BIOMASS AND WOOD ASH

Gunel Shamilova
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Department of Chemistry and Technology of Inorganic Substances, master.

E-mail: gunel.shamilova04@gmail.com

ABSTRACT

On the territory of the republic, a natural and cost-effective means of dealing with saline soils has
been demonstrated, as well as a way to obtain high productivity due to compost prepared from a
mixture of ash and biomass, which has reduced the amount of waste by converting wood waste
into wood ash. It was found that the minimum and maximum number of samples were useful
because the salinity was not the same in all saline soils. Experiments have been made with
compost, which is a means of overcoming this problem. 1333,000 hectares of the country's lands
have been salinized to varying degrees. Of these, 220537.5 hectares were salinized due to severe
salinization and 1339.5 thousand hectares were saline due to researched and unexplored reasons.
Due to the low fertility of these lands, they cannot be cultivated as desired, and there is a shortage
of arable lands. 43568.5 hectares in Mil-Garabagh and Mugan-Salyan plains, Shirvan plains,
Samur-Davachi lowland, Kur-Araz lowland, Absheron peninsula, Sharur and Ordubad plains are
the main reasons for salinization of canals due to concreting of canals improper irrigation process.
About 60% of the lands of the Kur-Araz lowland are moderately and severely saline. Thus, the
fertile humus layer becomes saline due to the fact that the abundance of precipitation during the
rainy season raises easily soluble groundwater-rich groundwater close to the fertile surface.
Examples of these salts are the salt compounds of Cl, SO 4, Ca, Na, and Mg, which, when their
content exceeds 2-3% in the soil, burn and destroy the planted plants, and the harvest fails.

As a result of my research, I discovered how useful wood ash is in combating saline and brackish
soil. When | looked more closely and more efficiently at the lands that are unsuitable for
cultivation due to their salinization in the territory of our republic, I found that wood ash
neutralizes salinization in saline and brackish soil. So, it is no secret that from ancient times, one
of the first occupations of our ancestors in the field of agriculture, our ancestors used to fertilize
the soil with wood ash. As I researched ancient fertilization methods with modern techniques and
technologies, | observed how effective wood ash is in saline and brackish soil. Potassium,
Phosphorus, Calcium, and Nitrogen, which contain small amounts of nitrogen, neutralize excess
salts in saline and brackish soil and make them suitable for cultivation.

Keywords: saline (saline) soil, biomass, manure, wood ash, compost, fertilizer, productivity,
utilization, recycling
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BIOKUTLO VO ODUN KULU ISTIFADOSI ILO YUKSOKKEYFIYYOTLI
KOMPOSTUN ALINMASI VO XASSOLORININ TODQIQI

Giinel Samilova

Azarbaycan Dovlot Neft vo Sonaye Universiteti, Bork tullantilarin emali texnologiyasi fakiiltasi
Kimya va geyri iizvi maddolerin texnologiyasi kafedrasi, magistr

E-mail: gunel.shamilova04@gmail.com

XULASO

Respublika orazisindo agac tullantilarin1 somorsli istifado edib agac kiiliino ¢evirorok tullanti
miqdarinm azaldib alinmis kiillo biokiitlo qatisigindan hazirlanmis kompost vasitasi ilo hom soran
vo sorotok torpaqlarla, hom zororvericilorlo tobii vo iqtisadi cohotdon somorali miibarizo vasitosi
homginin, yiiksok mohsuldarliq sldeetms iisulu gostorilmisdir. Molum olmusdur ki, biitiin soran
vo sorotok torpaglarda soranlasma eyni dorocodo olmadigina goro min vo max miqdarda
hazirlanmis niimunoslor 6z faydaliligini gostormisdir. Soziigedon problemin aradan qaldirilma
vasitasi olan kopost ii¢iin tocriibalor aparilmisdir.

Acar sozlar: soran vo soratok torpaq, biokiitle, peyin, agac kiilii, kompost, glibra, mohsuldarliq

Giris: Respublikamizin torpaqlarinin 1333 min hektar1 miixtolif doracods soranlagsmisdir.
Bunlardan 220537,5 hektar siddotli soranlagsmaya vo 1339,5 min hektar totqiq edilmis vo
edilmomis sobablorlo slagodar olaraq sorakotlogmisdir. Bu torpaqlarin miinbitliyi ¢ox az olduguna
gora arzu olunan kimi okilib becarils bilinmir vo okine yararl torpaqlarda qithq yaranir. Mil-
Qarabag vo Mugan-Salyan diizlindo 43568,5 hektar, Sirvan diizlorindo, Samur-Davagi ovalig,
Kur-Araz ovaligi, Abseron yarimadasinda, Sorur vo Ordubad diizonliklorindo soranlagsmaya osas
sobob kanallarin dib-betonagmasi vo homginin yeraltt sualrin sotho yaxin olmasi ilo olagodar
olaraq suvarilma prosesinin diizglin aparilmamasidir. Kiir-Araz ovalig1 torpaqglarinin toxminan 60
%-1 orta vo siddoatli dorocado sorlasmis torpaqglardir. Belo ki, gursululuq dévriindo yagintilarin
miqdariin ¢oxlugu torkibinde asan hall olan duzlarla zongin yeralti sularin miinbit satho yaxin
qaldirdig1 tiglin barokatli humus qati soranlasir. Bu duzlara Cl, SO4, Ca, Na vo Mg-un duz
birlogmolorini misal olaraq gostormak olar, belo ki, onlarin miqdart torpaqda 2-3%-don artiq
oldugu zaman okilmis bitkilori yandiraraq mohv edir vo mohsul y1§imi ugursuz olur.

Maqsad: Hal-hazirda soran vo soratok torpaqlarla osas miibarizo tisulu kimi drenaj kollektor
iisulundan istifads edilir, hansi ki, bizo soran va sorotok torpaglardan duzu yumaga komoklik edir.
Bu iisulun da catigmazliglar1 vo tovsiyys olunmayan toroflori mévcuddur. Belo ki, torpaglarin
miitomadi drenaj-kollektor iisulu ilo yuyulmasi {i¢lin osas amil olan sudur vo quraqliq dovriinds,
igtisadi somoralik olmadiqda okingilor bu suyu oaldo edo bilmirlor. Digor bir sobab iso torpaqlarin
yuyulmasi onlarin eroziyaya ugramasina, su-hava rejiminin vo istilik xassasinin pozulmasina,
eloco do, bitki vo heyvan organizmlorinin qida rejiminin kokiindon doyismosino do sobab olur.
Soran va soratok torpaqglarla miibarizods tobii ki, daha az effektiv kimyovi meliorasiya-gipslomo
vo s. metodlar da movcuddur. Lakin sadaladigim biitiin metodlarin miioyyan ¢atismayan cohotlori
var.

Arasdirmalarim noticosindo soran vo sorotok torpaqlarla miibarizodo agac kiilliniin no doracado
faydali oldugunu agkarladim. Respublikamiz orazisindoki soranlasmaya moruz qaldigi {i¢iin okino
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yararsiz olan torpaglara yaxindan vo daha somorsli ndqteyi nozorindon baxdigim zaman agac
kiiliinlin soran vo soratok torpaqlardaki soranlagmasinin neytrallagdirdigini askar etdim. Belo ki,
he¢ kimo sir deyil ki, qadim dovrlordon ocdalarimizin ilk mosguliyyatlorindon biri olan okingilik
sahosindo ulu babalarimiz torpaqlart agac kiilii ilo gilibroloyirdilor. Miiasir texnika vo
texnologiyalarla qodimi giibrolomo metodlarini aragdirdigim zaman agac kiiliiniin soran vo soratok
torpaglarda no dorocods effektiv oldugunu miisahido etdim. Torkinbindoki Kalium, Fosfor,
Kalsium, az miqdarda Azot olan agac kiilii soran vo soratok torpaqlardaki izafi duzlar
neytrallasdiraraq torpaqglar1 okino yararh edirlor.

Metod: Hal-hazirda bir ¢ox fermerlor heg bir olavo gatqi qatmadan da sadaco agac kiilii don
bitkilori zararvercilor vo xastoliklora (asasan gdbolok xastoliklorine) garst qorumagq ligiin giiclii
vasito kimi istifads edirlor. Agac kiilii aldo etmok ii¢lin asason bork agac oduncaqglarindan istifado
etdiyimiz zaman miqdarca daha ¢ox kiil almis oluruq. ©sason yaz foslinin avvallorinds kiillorin
torpaga tam qatismasi iliclin kiiloksiz giinlordo(oks toqdirdo kiil torpaga qatismadan sovrulub
gedor) bitki yataqlarinin otfarina kiil sopilir. Leysan yagislardan sonra bir daha kiil sopini olur ki,
bu da 6z novbosindo torpagi daha da gidalandirir. Homginin kiildon gilli torpaqlarda da istifado
olunur, belo ki, kiil gilli torpaqlarin iist sothindo c¢atlar omolo gotirorok torpagin yaxsi
havalanmasini tomin edir vo torpagi yumsaldir.

Beloliklo biz agac kiiliindon istfado edorkon torpaqlardaki izafi duzlagsmani aradan qaldirmagqla
yanast hom do su anbarlarmin ohatosindoki mesolik  saholordoki qurumus agaclari, okin
saholorindoki alaq otlarini, bigindon sonra qalan kiiloslori, samani1 vo digor omolo golon bitki
gahiglarimi recycling edorok tullantilardan da somorali istiafdo etmis oluruq. Bildiyimiz iizro hor
bir istehsalat prosesindo asason do kond tosarriifatinda calisilir ki, ekoloji tomiz, tullantisiz vo ya
az tullantili istehsalat prosesi olsun. Bunun ii¢iin nozarst olunub toplanilmadigi zaman yay
movsiimiino xas yiiksok temperatur noticosinds anidon yaranan meso yanginlarina sabob olan su
anbarlarimin ohatosindoki mesolik saholordoki qurumus agaclardan, kiilokli hava soraitido sinaraq
insan hoyatina tohliiko yaradan vo sohor sakinlorinin soxsi omlaklarina (avtomobil, qaraj, eyvanlar
vo hoyet evlorinin hasarlar) kiillii miqdarda maddi ziyan vuran hadisslorin qarsisini almaq tigiin
ohalinin tohliikosizliyini tomin etmok vo sohor daxili abadliq islorinin aparilmast mogsadilo
budanilan agaclardan odun kiilii almagq {i¢iin istifado etdiyimiz zaman hom tullantilardan somorali
istifado etmis oluruq homdo kond tosarriifati iigiin avozolunmaz ekoloji tobii vo tomiz, iqdtisadi
sorfoli giibro kimi odun kiilii almis oluruq. Bu kiil vasitosi ilo biz homdo soran vo sorotok
torpaqlarla da effektiv miibarizo apararaq bu torpaqlari barpa edib okino yararl saholors gevirik.
Beloliklo okin saholorindo qitliq problemi do aradan galxmis vo mohsuldarliq artmis olur.

Ana tobiot isanlara he¢ bir kimyovi qatqiya ehtiyac duyulmayacaq qodor miikommaol hom {izvi
homdo mineral giibralor baxs edib. Bunlara misal olaraq lizvi gobralardon peyin, peyin sirasi, qus
zil1, torf, sapropel, yasil giibro-sideratlar tobii mineral giibrolordon odun kiilii, yonqar, qurumus
agac yarpaqlari, sogan qabigi, bitki mongoli infuziyalar1 (at quyrugu, fern, gicitkon kimi
bitkilordon hazirlanmis infuziyalar) vo s. gostormok olar. Sadaladigim giibro nd6vlori
Azarbaycanda populyardir, lakin digor 6lkolordo bu siyahi1 daha genisdir.

Tobii tizvii glibrolordon olan peyinindon istifado zamani torpaqglarin humus gatinin neco effektiv,
tez vo dorindon borpa olundugu gozlo goriik. Belo ki, peyinlo giibrolonon torpaqglari digor
giibrolordon forqli olaraq 3-4 ildon bir glibrolomok kifayot edir. Demok olar ki, hor bir okin islori
aparilan torpaq sahosindo kompost hazirlanmasi {igiin xiisusi yasayis sahosindon vo yeralti
sulardan, caylardan uzaq, kiiloyin asmo istigamoti hesaba alinaraq ayrilmis kolgolik yer var.
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Okingilor oraya biitiin alaq otlarmi, miixtalif qida tullantilarini, qurumus yarpaqlari, agac vo
kollarin budaqlarini, agac qirintilarin1 vo yongarlarini yigirlar. Bu zaman kompost iigiin no qodor
cox komponent olarsa hazirlanacaq kompost bir o qodar faydali vo gidali olar. Nom va istilik
kompostun yetismasi iigiin asas alverisli sortlordir. Bu sortlori tomin etmok {i¢iin kompost y1ginin1
six geyri-soffaf piletilen ortiiklo do Orto bilorik. Kompost amologalma prosesini siirotlondirmak
iclin onu vaxtasir1 qatisdirmaq tovsiyo olunur. ©gor kompost omologolmo prosesi 12-18 ay vo ya
daha uzun miiddstdo bas veribso bu zaman amologolmis kompostu suda holl etmadon tomiz
formada istifado edirik. Kompostu istifadodon ovval az miqdarda okin sahasinin torpagi ilo
qarisdirib daha sonra sopirik. 12-18 ay orzindo omologolmis tomiz kompostda xiyar, balgabaq vo
kabak kimi bitkilordon boylik bir mohsul yigimi gotiiro bilorik. Hazirlanacaq giibrs {igiin biokiitlo
kimi at vo ya inok peyinindan istifads oluna bilor. inok peyini az miqdarda ot, saman vo qurumus
yarpaglarla qarigdirilaraq giibro alinir. Alinmis giibronin torkibi Azot, Kalium, Magnezium,
Fosfor, Kalsium kimi mikroelementlor vo ¢oxlu sayda faydali elementlorlo zongindir. Miixtalif
bitkilorin aktiv boylimosi dovriindo belo gilibroni torpaga totbiq etmok arzu olunan naticoni
veracak.

Peyindon tozo vo ¢liriimiis halda istifado edo bilorik. Moruq kollar1 tozs peyin ilo mulgalayib isti
yataglara olavo olunur. Okingilor arasinda miisahido olunub ki, tozo peyin ilo bozi bitkilori
"yandirmaq" olar vo buna gorodo kompostlasmis peyindon istifado daha mogsodomiivafiqdir.
Ciridilmiis peyindon homginin maye infuziya hazirlanaraq payiz aylarinda torpaga totbiq edilir.
Peyin torpagin humus qatin1 faydali elementlorlo gidalandiran olava olmaqla yanasi hom do bir
cox torpaq qurdlar1 vo mikroorqanizmlarin yasayis yeridir. Bu mikroorqanizm vo qurdlar torpagi
mosamolondirir vo su-hava rejimi barpa edir. Genis yayilmis torovoz novlorini xiisusi hazirlanmis
peyin infuziyasi ilo giibrolomak adst halin1 almisdir. Bu zaman hazirlanan infuziyanin torkibindo
peyin vo su miivafiq olaraq 1:2 nisbatinds 7-10 giin gézladilir. Bu qaydada hazirlanmis konsentrat
bir miiddst saxlanila bilor. Mohsulun ndviindon va biokiitlodon asili olaraq hazirlanmis infuziyan
istifado etmozdon dorhal ovval miixtolif nisbotlordo su ilo qatisdirmaq lazimdir. Bu olavo ilo
torpagl qidalandirma {istilunun dezavantaji ondan ibarotdir ki, alaq otlarinin toxumlarinida
gidalandiraraq okingilora olava problem yaradir. Organik okingilikdo tayi-borabori olmayan bu ciir
tobii giibronin torkibi Fosfor, Kalium, Mangan va Bor kimi faydali elemetlorlo zongindir. Cox
vaxt torpaq odun kiilii ilo qidalanir, lakin on qiymatlisi samani1 yandirdigdan sonra oldo edilon
kildir. Kiiliin keyfiyyati va torkibi yandirilan mohsulun néviindon vo yasindan asilidir.

Tadgigatin aparilma metodu: Yuxarida qeyd etdiyim {izro arasdirmalarim zamani bu iki faydasi
heg bir gatq1 ilo avoz oluna bilmoyocok odun kiilii vo peyin qatisigindan kompost almaq qorarina
goldim. Resuplika orazisindoki soran vo soratok torpaglarin he¢ do hamisinin eyni doroco ifrat
soran olmadigini nazors alaraq peyinlo odun kiiliiniin min vo max nisbotlorde qatisigindan
kompost niimunslori hazirladim. Tocriibom {i¢iin mal peyini vo qurumus meyvo agacinin odun
kiiliinii istads etdim. Naticalorin effektivliyini yoxlamagq {i¢iin 3 niimuns hazirladim (sokil 1).

e 1-ci nlimunads 100% mal peyini+150 ml su;

e 2-ci nlimunads 92% mal peyini+8% agac kiilii+ 138 ml su;

e 3-cl nimunada 80% mal peyini + 20% odun kili+120 ml su.
Laborator soraitdo hazirlanmis qeyd olunan niimunslori tortibindon 10 giin sonra qatisdirdim vo 3
ay orzindo kompost hazirladim. Hazirlanmis kompostu 3 ay arzinds borabor kompostlagmasi ii¢lin
arabir gatigdirirdim. Miiddot tamamlandigi zaman tocriiba tigiin 200 qr bugda toyin etdim.
Bugdan1 24 saat suda isladaraq yumsalmasini va riiseyminin oyanmasini gézlodim. Daha sonra
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islanmis bugdani polietilen iizorino sordiyim salfet kagizin iizorino borabor qalinligda yaydim. 4
giin giindo 1-2 dofs olmagla (quruluq vaziyyatindon asli olaraq) suvardim. 4-cli giiniin sonunda
bugdalar clicormisdi (Saokil 2).

s ~\@
o

Sakil 1. Kompost niimunalori

Sakil 2. Ciicordilmis bugda niimunasi

Bu zaman artiq kompost niimunalori do hazir idi. Belaliklo hir niimunadon 3qr gotiirarok 15 ml su
ilo hall etdim vo hor biri ilo miivafiq olaraq torpagi giibrolodim. Cilicormis bugdalari hor bir
munoanin torkibino uygun adlandiraraq balaca okin sahasinda gubaraladiyim kigik torpaq
saholorino kocurdim (sokil 3).

Sakil 3. Kig¢ik okin sahoaloarina kogiiriilmiis nlimunalor
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Notica: 3 giin kicik saholoro kocilirdiiylim niimunslori suvardim. Bu zaman igorisindo bugda
clicortilorindo artiq ziif kok sitemi yaranmaga baslamisdi. 3-cii giinlin sonunda okin niimunalorini
koklori yaxst inkisaf etmosi ligiin daha boylik torpaq sahosi kimi gotiirdiiyiim dibgoys okdim
(Sakil 4).

v sk
'
o T

Sakil 4. Dibg¢okda okilmis niimunalor
Hazirda kimyovi torkibinin daha dorindon Oyronilmosi {iclin  hazirladiZim  kompost

proporsiyalarindan laboratoriyaya niimunolor toqdim edorok bugdalarin inkisaf prosesini yaxindan
miisahido edirom.
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RESEARCH OF THE MATHEMATICAL METHOD OF STRATIGRAPHIC
SECTION DETECTION. CONSTRUCTION OF THE GEOACOUSTIC
SECTION

Kifayet Kerimova
Azerbaijan State Oil and Industry University, Department of “Geophysics”, assistant professor.
E-mail: kifageo.com@rambler.ru

ABSTRACT

He need to search for oil-saturated structures at great depths has led to technical progress in
seismic exploration. Improving the quality of study at great depths and the accuracy of seismic
structures initially created a great need for the study of the internal point in the real environment,
as well as the need to clarify the operation of this environment, resulting in vertical seismic
profiling (vss), ultrasound or acoustic logging found a wide field of application. The application
of these methods showed that in the real environment there are boundaries from which the waves
are strongly reflected and the acoustic stiffness decreases (the ratio of the speed of propagation of
the elastic wave in the medium () to the density () is more than 10%; measured in percent).

Strong reflective boundaries are mainly associated with the boundaries of various lithological
layers of large thickness. Each such strong boundary contains tens or hundreds of weakly
reflective boundaries in the real world. As is known from individual studies, weak reflection
boundaries are often associated with the presence of real weak boundaries and are characterized
by a new precise structure of the real environment in the sedimentary basin. In these seismometric
studies, conditions were created for the separation of new roads. In order to study the physical
properties of the nature of such weak boundaries in more depth in the real environment, various
seismic surveys are carried out in the wells: dsp, ak, as well as density measurement or logging
(dcg). These data allowed to evaluate the characteristics of the acoustic stiffness of the cut. As a
result, it was found that there is a definite but inappropriate relationship between the types of
rocks and the velocities of propagation of seismic waves. The value of the known speed may be
appropriate for different rocks.

It is known that carbonate rocks are characterized by high velocities relative to sandstone, and
clay is characterized by low velocity propagation of elastic waves relative to sandstone. In
addition, the depth of the salt layer and anhydrite, the large clayeyness of the sandstone and the
clay-sand, the shape of the pores, their fluidity, the depth of placement, layer pressure and other
factors complicate the identification of elastic wave propagation in rocks. Therefore, there is a
need to use other quantities to solve this problem.

As you know, on the basis of acoustic logging data, it is possible to accurately determine the
acoustic stiffness associated with the density and velocity characteristics of rocks, which is one of
the important acoustic characteristics. By this parameter, along with the density and porosity of
the medium, the lithological properties of the section are uniquely determined both in the vertical
(well logging methods) and in the radial (seismic data) directions, which is used as the primary
source of information to determine the reflection coefficient in the formations. ~ Therefore, in
this study, based on acoustic logging data in combination with production geophysical methods
applied to the sections of wells in the Guneshli field, the values of the interval velocity (Vp),
acoustic stiffness and reflection coefficient (Kref) in the deposits of the Productive Thickness
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were calculated and a geoacoustic model was constructed based on well sections of the study
object. To determine these values, an algorithm and software (Excel) were developed. The
geoacoustic model was used to clarify the lithology and individual horizons in the study object, as
well as in other similar deposits. Here, a geoacoustic model was built for the section of well 21 of
the Guneshli field and the reflecting boundaries in the section of the well were determined.
Computer processing of well logging data for the section of well 21 of the Guneshli field shows
that the boundaries of the reference horizons, the change in the lithological composition is
associated with a homogeneous terrigenous sandy-argillaceous stratum. This creates opportunities
for clarifying the lithology and stratigraphy of sedimentary basins.

Thus, we can draw a conclusion about the efficiency of using AK in the GIS complex when
studying geological sections of a complex structure.

Keywords: acoustic stiffness, geoacoustic model, reflective boundaries, acoustic logging,
lithology.

KOSILISLORIN STRATIQRAFIK AYRILMASI MOQSODILO RiYAZI
USULUN TODQIiQi. GEOAKUSTIK KOSILIiSIN QURULMASI

Kifayat Korimova
Azorbaycan Dovlot Neft vo Sonaye Univeristeti, “Geofizika” kafedrasinin dosenti
E-mail:kifageo.com@rambler.ru

XULASO

Bildiyimiz kimi, akustik karotaj molumatlarina osason siixurlarin sixligi vo siirati ilo alagodar
olan, akustik xarakteristikalardan vacibi sayilan akustik sortliyi lazimi doqiqliklo toyin etmok
miimkiindiir. Bu parametr osasinda miihitin sixlig1 vo mosamaliyi ilo yanasi, hom do kosilisin hom
saquli (QGT isullar1 kompleksindo) hom do radial (seysmik kosfiyyati molumatlar
kompleksindo) istigamotlords litoloji xiisusiyyatlori birmonali toyin edilir ki, bu parametrdon ilkin
informasiya monbayi kimi laylarin oksolma amsalinin tayininds istifads olunur. Odur ki, todqiqat
isindo Gilinogli yataginin  quyu kasilislorindo modon geofiziki iisullart kompleksindo akustik
karotaji1 molumatlar1 bazasinda MQ ¢okiintiilorindo interval siirati (Vp), akustik sortlik vo oksolma
omsalinin (K.s) qiymoatlori hesablanmis, todqigat obyektinin quyu kosiliglori iizro geoakustik
modeli qurulmugdur. Bu komiyystlorin toyini ii¢lin alqoritm vo progqram (Exsel) tominati
islonilmisdir. Geoakustik modeldon todqiqat obyektindo eloco do analoji ¢Okiintiilordo
litologiyanin vo ayri-ayri horizontlarin doqiqlosdirilmosindos istifado edilmisdir. Burada Giinosli
yatagimin 21 sayli quyu kasilisi tigiin geoakustik model qurulmus vo quyu kasilisinin darinlik {izra
oksetdirici sorhadlori toyin edilmisdir.

Beloliklo, Giinosli yataginin 21 sayllh quyu kosilisi liglin QGT molumatlarinin EHM-da
arasdirilmast gostorir ki, dayaq oksolma sorhadlori, litoloji torkibin doyismaosi, bircinsli terrigen
qumdasi-gil qalinlig: ile slagadardir. Bu da litologiyanin va stratigrafiyanin ¢okmo hdvzolorinda
doqgiqglosdirilmasine imkan yaradir.

Beloliklo, miirokkob quruluslu geoloji kosiliglorin geofiziki todqiqinde AK-nin QGT-
kompleksinda istifadosi ¢ox somoralidir.
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Acar sozlar: akustik sortlik, geoakustik model, oksetdirici sorhadlor, akustik karotaji, litologiya.

Giris: Molumdur ki, ¢okmo siixurlarin osas ndvlorinin yaranmast (qumdasi, alevrolit, gil,
karbonat (ohondasi, dolomit, mergel)) c¢okiintiitoplanma soraitinin miixtolifliyindon asilidir.
Siixurlarin yaranmasinda progenez vo singenez dovrlori osas sayilir. Bu dovr Ggln siixurlarin
dagilmasi prosesi xarakterikdir. Golocok slixur materiallarinin harakat yolu boyunca bir-birindon
ayrilmasi, onun hissalorinin mexaniki harokotinin dayanmasi, notica etibari ilo ¢okmo prosesinin
yaranmasinin baslangici, eloco do miihitdo sedimentasiyanin baslanmasidir. Bu sobobdon do
cokuntlitoplanmaya maddonin mexaniki vo kimyovi torkibi sorait yaradir Ki, naticods stxur
yaranir. Siixurlarin yaranmasi bitln bas veron bu proseslorlo toyin edilir ki, proses do 0z
ndvbasinda yuyulma, dasinma va onlarin gdmiilmasi ilo miisayiat edilir.

Siixurlarin yaranma xiisusiyyatinin tadqiqi ilo N.B.Vassoyevi¢, M.A.Velikanov, V.D.Xalivkin,
L.B.Pustavolov, L.B.Ruxin, N.M.Straxov, Q.. Tedorovi¢ va digar alimlor mosgul olmus vo ¢6kma
stixurlarin yaranmasinin asaslarini islomislor. Bu tolabat ona gotirib ¢ixarir ki, sixurun yaranma
soraitinin toyinindo hdvzonin geotermik rejiminin, ¢okilintitoplanma muhitinin xiisusiyyatlori
(hava vo ya su muhitinin); fiziki-kimyovi xiisusiyyati (masalon, su muhitinin duzlulug doracasi,
goloviliyi, hidrogenin miqdar1); horokot xiisusiyyati (horokatin istigamoti vo siirati); relyefin
xtisusiyyati vo sinma sahosinin geoloji qurulusu (hava soraiti, donizin darinliyi) vo digor fiziki-
cografi soraitlorin dyronilmasi lazimdir.

Moaqsad: Bu masalalorin dyronilmasinda quyu kasilisinin tadqiqinds istifado edilon kompleksi
karotaj vo laboratoriya tisullarinin molumatlar1 lazim golir. Quyu kosilisi hagqindaki malumatlar
stixurlart ndvlera bolmok imkani verir vo onlarin dyronilmosing sorait yaradir.

1. Oyronilon slixurun onu ohato edon siixurlarla olagesi vo ¢dkmo qatinin xarici formasimin
aydinlagdirilmasi.

2. Tadqiqgat sahasinda suxurun doyismo xiisusiyyatinin oyronilmasi.

3. Cokma qatinin qurulusunun ritmik xiisusiyyatlori.

4. Cokmo gatinin galinliginin doyismasinin ganunauygunlugu.

5. Siixurlarin tekstur-struktur xiisusiyyatlori.

6. Organik (Uzvi alom) qaliglar.

Son dovrlara qadar bu ciir asasli geoloji kasilislordo seysmik molumatlarin tatbiqi ila stratigrafiya,
litologiya va. s genis 6yronilmisdir. Seysmik moalumatlarin totbiqi asason tektonikada, geologiyada
istifado edilirdi ki, burada sorhadlordon oksolmalara bir nega onilliklorls tektonik sarhad, struktur
geoloji sorhadlor Kimi baxilmisdir.

Metodlar: Neftlo doymus strukturlarin boyuk dorinlikdo axtarist masalasinin zaruriliyi seysmik
kosfiyyatda texniki toraqqiys sobob oldu. Boyuk dorinliklordo Oyronilmonin keyfiyyatinin
artirilmast  vo  seysmik qurmalarin doqiqliyi ilk morholodo real miihitdo daxili ndqtonin
Oyranilmasina ¢OX tolobat yaratdi, eloco do bu mihit hagqinda istismarin daqiglosdirilmasi lazim
gaoldi ki, naticads respublikamizda va xaricdo saquli seysmik profilloma (SSP), ultrasoes vo ya
akustik karotaji (AK) genis totbiq sahosini tapdi. Bu iisullarin totbiqi gostordi Ki, real miihitds elo
sorhadlor var ki, onlardan dalgalar glcli oks olunur vo akustik sartlik azalir ( miihitdo elastiki
dalganin yayilma siiratinin (v) sixliga (o ) olan nisbati 10 %-don ¢oxdur va ¢oxsayli zaif oksolma
sorhadlari akustik dayanigliqda bir neg¢o vahid faizlorlo 6lguldr).
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Gucll oksetdirici sorhadlor, asason bOylk qalinlighh miixtalif litoloji qatlarin sarhadlori ilo
olagadardir. Har bir belo giiclii sarhodds real miihitds on vo ya yiizlorlo zoif oksetdirici sorhadlor
istirak edir. Ayri-ayr todgigatlardan da molum oldugu kimi zoif oksolma sarhadlori oksar
hallarda real zoif sorhadlorin méveudlugu ilo slagadardir vo ¢6kma hdvzasinds real mihitin yeni
daqiq qurulusu ilo saciyyslonir. Bu seysmometrik todqiqatlarda yeni yollarin ayrilmasina sorait
yarandi. Belo zoif sorhodlorin tobiotinin fiziki xiisusiyyatlorinin real miihitdo daha dorindon
Oyranilmasi U¢Un quyularda miixtalif seysmik todqiqat islori yerina yetirilir: SSP, AK vo homginin
sixlig Olgan vo ya y—y karotaji (QQK). Bu molumatlar kasilisin akustik sortliyinin
xiisusiyyatlorinin qiymaotlondirilmasina imkan verdi. Noticodo molum oldu ki, miixtolif nov
suxurlarla seysmik dalgalarin yayilma siirotlori arasinda miioyyan, lakin geyri uygun asililiq
mdovcuddur. Malum siiratin qiymati mixtslif stixurlara uygun ola bilar [3,5].

Molumdur ki, karbonat stixurlar qumdasina nisbaton boyUkK siiratlorlo, qumdasina nisbaton gil isa
elastiki dalgalarin yayilma siiratinin Kigik qiymatilo saciyyslonir. Bunlardan basqa dorinlikdo
tozahiir edon duz gat1 vo anhidrit, qumdasimin boyik gilliliyi va gilli-qum, masamalarin formasi,
onlarin fliidladoyumlulugu ils, yerlogsmo dorinliyi, lay tozyiqi vo digor amillar stixurlarda elastiki
dalganin yayilma siiratinin identifikasiyasini miirokkoblosdirir. Buna goro do geyd edilon
masalanin halli U¢lin digor kamiyyatlordan istifads Uglin zarurat yaranir [4].

Bildiyimiz kimi, akustik karotaj molumatlarina osason siixurlarin sixligi vo siirati ilo alagodar
olan, akustik xarakteristikalardan vacibi sayilan akustik sortliyi lazimi doqiqliklo toyin etmok
mimkundadr. Bu parametr asasinda mihitin sixlig1 vo masamaliyi ilo yanasi, hom do kosilisin ham
saquli (QGT isullar1 kompleksinds) hom do radial (seysmik kosfiyyatt molumatlar
kompleksinda) istiqgamatlords litoloji xiisusiyyatlori birmanali toyin edilir Ki, bu parametrdan ilkin
informasiya monbayi Kimi laylarin oksolma amsalinin toyininds istifade olunur. ©ksolma omsali
(K) asagidaki disturla toyin edilir [2]:

V.o, —V.,O (1)
K. =197 %0
oks

vV,o, +V,0,

K.ks- bir sarhaddon oks olan seysmik dalganin tezliyindon asili olmur,

Mdhitin elektrik miiqavimoti akustik sortliyi saciyyslondirdiyindon bu parametr interval
miiddotindon forqli olaraq yalniz siixurlardaki mosamoalorin miqdarindan deyil, hom do
moasamoliyin tipindon asili olur. Belo bir cohot miirokkob quruluslu kollektorlarin Syronilmasi
ucln yeni imkanlar agir.

Odur ki, todqiqat isindo Giinogli yataginin  quyu kasilislorinde modon geofiziki {isullari
kompleksinds akustik karotaji molumatlar1 bazasinda MQ c¢okiintiilorinda interval siiroti (V)),
akustik sartlik vo oksolma amsalinin (K.s) qiymotlori hesablanmis, todgiqat obyektinin quyu
kosilislori tizro geoakustik modeli qurulmusdur. Bu komiyyatlorin toyini Uglin algoritm vo
program (Exsel) tominat1 islonilmisdir. Geoakustik modeldan tadgigat obyektinds eloca do analoji

¢okiintiilordo litologiyanin vo ayri-ayri horizontlarin  doaqiqlegdirilmasinds istifado edilmisdir
[1,6].
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VAK =10 At (2)
O = VAKas[]x (3)

Burada, Vak-elastiki dalganin miihitds yayilma siirati, S-quyu cihazinin bazasi, At -interval

miiddati, 551--”( -stixurun hocmi sixlig1 olub, qiymaoti petrofiziki asililiglara osason toyin edilmis vo

miixtolif stixurlar ii¢lin agagidaki diisturlarla hesablanmisdir. Hesabatlar asagidaki codvoldo
verilmigdir.

5,=04-0, K (gil tlin) @)
0qa=04-0pnKn (qum dast ligiin) (5)
0,10y =04 - Dm Kmn  (alevrolit tigiin) (6)

Burada, 5q_d y Oalev. 5g , - uygun olaraq qum dasi, alevrolit vo gil siixurunun sixligi, 5d - secilmis

siixur garsisinda QQK oyrilorindo todqiq edilon giymat, 5m -slixur mosamolorini  dolduran

mayenin sixlig1, Ky-mosamolik omsalidir.
Oksolma amsalin1 hesablamagq {igiin proqramlasdirilan diistur asagidaki kimi yazilir.

Koks-=(AKK;-AKKj:1)/ (AKK+AKK;41) (7)
Istifado edilmis programla alimis naticalor sokil 1 —do verilmisdir.

Cadval 1. QGT kompleksindas akustik karotaji malumatlar1 bazasinda geoakustik modelin
qurulmast

Darinlik Hom | Ky K., Koq R SUXl{run Oksolma E}ast.iki dalganin

intervali . P sixlig1 omsali siirati

h, m % % 3, qlsm’ Ko Vv, m/san

2977,2 2 2,7 35,9 6 . 2,51 -0,00848 2577,392

2979,2 1 3,8 35,5 6,8 . 2,5012 0,005039 2542,948

2980,2 1,6 2,5 59,1 6,3 . 2,5067 0,009006 2563,071

2981,8 0,8 4 36,7 54 . 2,5166 0,002591 2599,39

2982,6 1,4 2,5 48,5 4,3 . 22,5287 0,006241 2600,39

2984 1 4 32,9 4,5 . 2,5265 -0,00516 2635,343

2985 1,8 3 37,3 5 . 2,521 -0,0104 2613,977

2986,8 1,6 4,4 24,3 6 2,51 -0,01053 25714

2988,4 0,8 3 72 7 2,499 0,020423 2528,893

2989,2 1,2 3 35 5 . 2,521 -0,01034 2611,353

2990,4 0,8 15 38,7 6 . 2,51 0 2569,125

2991.2 0,8 2,8 35,5 6 . 2,51 -0,02727 2568,627

2992 1,2 4 32,3 8,6 . 2,4814 0,027029 2460,28

2993,2 0,6 2,8 35,3 6 . 2,51 -0,00192 2567,381

2993,8 0,8 4,1 37,2 6,18 . 2,50802 -0,00133 2559,542
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2994,6 1 33 |392 |63 . 2,5067 0,002967 2554,067
29956 12 |48 [345 |6 . 2,51 0,02013 2565,889
2996,8 14 |37 |366 |4 . 2,532 -0,01024 2643,105
29982 1 5 36 5 2,521 -0,01033 2605,756
29992 1 43 |516 |6 2,51 -0,01047 2563,66
3000,2 1 5 463 |7 . 2,499 -0,01062 2521,56
3001.2 14 |49 |[519 |8 . 2,488 0,033931 2479,467
3002,6 12 |6 343 | 4,7 . 2.5243 0,167817 2615,476
3003,8 08 |57 |146 |131 |0,71 | 24543 -0,14233 3775,026
3004,6 08 |6 6,1 13 0,59 | 2,456 -0,15365 2832,376
3005,4 4 52 |207 |162 |053 | 24016 0,469279 2124,96
3009,4 12 |5 347 | 106 |097 | 24968 -0,37532 5658,56
3010,6 16 |42 [313 |6 . 2,51 0,264466 2556,62
3012,2 08 |52 16,6 | 11 0,9 2,49 0,08039 4430,425
3013 08 |37 |32 7.8 0,9 25444 -0,32891 5093,734
3013,8 16 |53 |55 14 0,6 2,439 -0,0002 2683,478
3015,4 18 |36 [323 [5 . 2,521 0,033423 2595,151
3018,6 12 |6 16 4 . 2,532 ~0,08095 2634,671
3019.8 16 |51 |39 16,8 | 051 |2,3914 0,060359 2371,777
30214 2 3 30 6 . 2,51 0,209223 2550,017
3023,4 2 55 |12 106 |09 2,4968 -0,30193 3919,995
3025.4 16 |6 14 122 | 063 | 2,469 0,111374 2124,96
3027 16 |52 |54 136 | 0,73 | 2,4458 0,329746 2683,478
3028,6 16 |4 314 |71 0,99 | 2,5563 -0,35098 5093,734
3030,2 24 |5 338 |7 . 2,499 0,214616 2503,165
3032,6 24 |7 151 | 123 | 0,66 | 2,4679 -0,20433 3919,995
3035 22 |81 |27 10 0,63 | 2,507 0,341512 2549,455
15 1 05 0 05 1
2977 1 = ‘
T

2989 10 i

2998 19 i

3010 28 =

2023 37

3040 46 —

3056 55 =

3074 &4 -

3089 13 —_

300 &

31711 A

3122 100

3133 109

3144 118

3155 127

3165 136
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Sakil 1. Giinssli yataginin 21 sayli quyu kasilisinin se¢ilmis intervalinin darinlik iizrs oksetdirici
sorhadlori.

YK
1,0 10 0.0_010 020000010 0201 0RO NOOODOD ® 30 4
QP V/AK
0 17 34 51 68 1.00 0.50 0.0000 0.50 15 0
3450 I
3460~
3470- T ‘ S
11| |517];|EI7
T et
3480+ =l
3490-
3500- j '\
3510 - I ) J
»
3520" H F
3530+ {
3540~ ; =
. H L
3550- % I s
T | S
3560 | i
gil qumlu alevrolit packa K
qumdasi alevrolit 1 pagka NK
| g
qumlu-gilli E bork siixur
==

‘=11 qumlu ohongdas1

Sakil 2. Giinasli yataginin 21 sayli quyu kasilisi U¢iin qurulmus geoakustik model.

Noatica: Naticolorin analizi vo hamg¢inin quyu kasiliglorinin korrelyasiyasindan alinmig qrafik
informasiya baximindan bdyiik shomiyyot kosb edir. Burada Giinosli yataginin 21 sayli quyu
kasilisi ligiin geoakustik model qurulmus vo quyu kosilisinin dorinlik {izro oksetdirici sorhadlori
toyin edilmisdir (sokil 1, 2).

1.Belaliklo, Giinogli yataginin 21  saylt quyu kesilisi liclin QGT molumatlarinin EHM-da
aragdirilmasi gostorir ki, dayaq oksolma sorhadlori, litoloji torkibin dayismasi, bircinsli terrigen
qumdasi-gil galinligi ilo olagodardir. Bu da litologiyanin va stratiqrafiyanin ¢ékmo hovzolorindo
doqiqglosdirilmoasine imkan yaradir.

2.Miirokkab quruluslu geoloji kosilislorin geofiziki todqiqinde AK-nin QGT-kompleksindo
istifadasi cox somoralidir.
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EFFICIENCY OF DEVELOPMENT OF OFFSHORE GAS- CONDENSATE
FiELDS
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student, E-mail: namigcabbarov77@gmail.com

ABSTRACT

The article provides a brief analysis of the application of new technology to increase the
efficiency of development of offshore gas- condensate fields. Because more than two-thirds of the
earth's surface is covered by water, oil and gas fields are exploited not only on land, but also in the
seas and oceans. Thus, offshore fields have a more complex structure than onshore fields, and
different exploitation methods are used depending on the depth of the water. The growing demand
for oil and gas requires deeper exploitation, which creates a need for the development of new
technologies.
Offshore gas- condensate fields do not differ from conventional gas fields only in the
development and operation of ordinary gas fields:

o these deposits are located in relatively deeper layers - more than 1500 m;

e such deposits have high pressure and temperature;

e gas-condensate in the field can be single-phase (gas) and two-phase (liquid and gas);

e although the gas is mainly composed of methane (85-94%), it also contains higher

hydrocarbons, which are also included in kerosene, starting with hexane.

Keywords: gas-condensate, single-phase, two-phase, kerosene, methane, hexane.

Introduction: The development of fields in the deeper waters of the earth, and in remote areas,
proves that it is cheaper and more practical to place and install all the operation and development
equipment at the bottom of the water. Although it can be cheap and efficient to operate with the
platform method, being in deep water and very far from the shore, it requires a large investment to
implement projects. One of the important steps taken to optimize the system is to connect the
newly drilled wells to the existing underwater systems by means of a tie back and operate them
together with the equipment. These systems reduce the use of additional equipment required for
the transportation and separation of gas condensate, which in turn means minimizing large costs.
Transportation and separation of gas condensate in this way is possible only if all the subsequent
stages of development in the initial stage of the field, the installation of underwater systems are
taken into account and designed to carry that volume.

Accumulation of retrograde condensate in the peripheral zone reduces the phase conductivity of
the gas, and as a result, the productivity of gas-condensate wells for both gas and condensate
decreases. Therefore, it is natural that retrograde condensate removal and evaporation from the
wellbore zone are used to increase the productivity of wells. The effect of different gases on
retrograde condensate has been studied in physical layer models [1,2, etc.].

These experiments were conducted to study the main features of interfacial mass transfer and the
efficiency of evaporation of liquid components in the gas phase. The results of this work are
interesting from the point of view of the development of the well bottom zone of gas -condensate
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wells and the confirmation of the possibility of removing retrograde condensate from the well
bottom zone by evaporation to the gas phase. However, the experiments do not allow to fully
clarify the interaction of retrograde gas- condensate and injected gas in the wellbore zone. The
main reason for this is a sharp change in the parameters of the gas- condensate mixture in the
wellbore zone, including the composition of the component and the retrograde fluid, the injected
gas, as well as the volume of thermobaric conditions.

The use of dry gas containing 90-95% methane or nitrogen and carbon dioxide in different
proportions to remove retrograde condensate from the well zone has been studied [1,2,7]. It was
noted that one of the main factors influencing the assessment of the efficiency of hydrocarbon gas
treatment of gas-condensate wells is the formation pressure.

For most gas-condensate field formations, when the formation pressure drops (differential
condensation), when its value is higher than the maximum condensing pressure, the amount of
hydrocarbons released from the gas is liquefied, the condensate saturation value increases and the
condensate gas factor decreases. When the pressure value is lower than the maximum
condensation value, the process of transition of hydrocarbons from the liquid to the gas phase by
evaporation takes place. This is reflected in a decrease in the cost of saturation with condensate
and an increase in the condensate gas factor. Of course, the above-mentioned results of the
process of differential condensation of the gas-condensate mixture do not fully characterize the
processes taking place in the well bottom zone.

The composition of the gas-condensate system in the well bottom zone varies very sharply
compared to the current composition of the formation mixture. Therefore, the process of mass
transfer between the gas and liquid phases in the wellbore zone differs sharply from the processes
occurring in the formation in general. Therefore, when the formation pressure is higher than the
maximum condensing pressure, the enriched gas phase enters the wellbore zone (slightly lower
pressure) from the parts of the formation far from the well (slightly higher pressure). When the
formation pressure is below the maximum condensing pressure, a sufficient gas-condensate
mixture is filtered into the wells. It is substantiated that the treatment of wells with hydrocarbon
gases is more efficient than the maximum values of maximum condensing pressure at values of
formation pressure below the maximum condensing pressure [4]. One of the most important
issues is the comparative assessment of the efficiency of processing a certain amount of carbon
dioxide in the gas, as well as nitrogen gas, propane-butane fraction with dry gas.

Objective: Comparative assessment of the efficiency of treatment of depleted gas-condensate
wells with different gases - dry gas, dry gas with a certain amount of carbon dioxide, as well as
nitrogen gas, propane-butane fraction with dry gas. has been studied.

Calculations were made on the example of wells in the VII horizon of block V of the Bulla-sea
gas- condensate field [5]. During the operation period, the flow rate of the horizon's operating
wells is about 80% of the gas and compared to the beginning due to condensate, it dropped by
more than 95%. For example, the flow rate of well No. 46 decreased by 12 tons for condensate
and by 210,000 for gas. Approximately the same figures were observed in other wells. During the
operation of the wells, the wellbore pressure dropped to 12.9.

The differential condensation process was modeled for the horizon layer mixture and based on
this, the condensate characteristics depending on the pressure of the hydrocarbon system were
determined. After the maximum condensing pressure of the gas-condensate mixture is 22-23 and
the liquid hydrocarbon phase is 0.31, it is determined that it is in motion.
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The physical properties of the phases and the amount of components in each phase were
determined by the equation of state [1] for the component composition of the mixture at current
pressure and temperature.

Theoretical phase conductivities for gas and condensate were found as a result of adaptation of the
two-phase multicomponent hydro-gas-dynamic model to the field according to the historical data
of the field development.

During the development of the horizon, the dynamics of the distribution of liquid condensate in
the peripheral zone of its working wells shows that a zone of high saturation with liquid is formed
in that zone and its radius is about 15-20 m. In order to remove and evaporate the retrograde
condensate from the well area, dry gas, a certain amount of nitrogen, carbon dioxide, propane-
butane fraction was processed. In this case, 450,000 m® dry gas, 22% nitrogen and 30% carbon
dioxide, as well as 250,000m* dry gas with 200 thousand propane-butane fractions (C3H8-40%,
C4H10 -60%) were added to well 46, respectively. The injection of working agents into the
wellbore zone was carried out in the pressure range of 13-14 MPa.

Methods: Processing with the addition of 22% nitrogen to dry gas is less efficient in terms of
evaporation of liquid condensate and its removal from the perimeter zone than with dry gas.
Processing with the addition of 30% carbon dioxide to dry gas is more efficient than the other two
cases. Thus, the cost of condensation in the development of dry gas and nitrogen in dry gas is
reduced by about 30-40 m, and in the development of dry gas with the addition of carbon dioxide
in the range of 40-45 m. After treatment of the well with propane and butane fraction, the cost of
condensation in the perimeter zone of the well with a radius of 10 m is close to zero. In the zone
of 10-40 m, the cost of condensate increases up to the average cost per layer. Under the conditions
of well development, the liquid hydrocarbons formed in the wellbore zone are displaced by
dissolving in gas-condensate. The dry gas injected after the liquid hydrocarbons with propane and
butane fractions, in turn, displaces the hydrocarbon components in the case of multi-contact
interaction of the liquid under conditions of intensive evaporation from the liquid to the gas. At a
certain boundary of the wellbore zone, a zone of accumulation of liquid hydrocarbons below the
average value of condensate formation is formed. In this zone there is a liquid that is not in
balance with the formation system.

When a well is put into operation after treatment with dry gas, nitrogen and carbon dioxide in the
dry gas, the liquid phase gradually accumulates in the perimeter zone and the liquid phase begins
to shift towards the well. After a while, the movement of the liquid phase stops before reaching
the well, and over time, the amount of liquid phase increases due to retrograde condensation of
hydrocarbons in the wellbore zone. The process of collecting retrograde condensate in the
wellbore zone during gas production after treatment with a propane-butane fraction occurs at a
slower rate than with other working agents.

The increase in well productivity depends on the composition of the injected volume agent. The
dynamics of the well's condensate capacity change after treatment with 450,000 dry gas, a certain
amount of nitrogen and carbon dioxide in the dry gas, as well as the addition of dry gas to the
propane-butane fraction. The lowest productivity is obtained when a well is developed by adding
a certain amount of nitrogen to dry gas. Condensate productivity of the well increases by 1.66
times in the first moments of operation. The highest condensate capacity is obtained by adding
dry gas to the propane-butane fraction in the development of the well, and the condensate capacity
of the well increases 2.7 times in the first moments of operation. The result of developing a well
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by adding a certain amount of carbon dioxide to dry gas is more advantageous than developing it
with other options, with the exception of the liquid hydrocarbon option.

It is known that most gas- condensate fields are operated in the mode of depletion of formation
energy, which leads to a decrease in formation pressure. As the value of the formation pressure
falls below the value of the initial condensing pressure of the gas- condensate mixture, the
deposition of retrograde condensate in the wellbore zone occurs.

Various literatures show that if the amount of pentane and fractions with a higher boiling point in
the formation gas is less than 250-300 g / m, condensate precipitation, ie retrograde phenomenon,
may not be observed, and this phenomenon occurs mainly when the amount of these fractions Let
it be more than 300-350 g / m. It is also shown that in this case the initial saturation of the
formation with the liquid hydrocarbon phase is high, which may lead to a decrease in well
productivity due to redistribution of phases, but in low-permeability reservoirs with liquid phase
saturation up to 50%, even gas permeability can approach zero. This was observed in a well in the
Knox-Bromide field in the United States.

Our research shows that in addition to the above factors, the thermodynamic and physicochemical
properties of the gas-condensate system, in addition to the above factors, also have a significant
impact on the deposition of condensate in the wellbore zone.

Conclusion: 1. According to the results of the calculation model, the increase in the efficiency of
development of gas-condensate wells by exposure to dry gas, dry gas with a certain amount of
nitrogen and carbon dioxide in the dry gas, as well as dry gas with a propane-butane fraction is
dry nitrogen, dry gas, dry gas carbon gas, propane-butane. fractional liquid mixture dry gas -
sequence determined.

2. In order to increase the productivity of gas-condensate wells, it is more efficient to process a
liquid mixture with propane-butane fraction with dry gas and can be used for practical application.
3. Processing with the addition of 22% nitrogen to dry gas is less efficient in terms of evaporation
of liquid condensate and its removal from the perimeter zone than with dry gas. Processing with
the addition of 30% carbon dioxide to dry gas is more efficient than the other two cases. Thus, the
cost of condensation in the development of dry gas and nitrogen in dry gas is reduced by about
30-40 m, and in the development of dry gas with the addition of carbon dioxide in the range of
40-45 m.

4. Theoretical phase conductivities for gas and condensate were found as a result of adaptation of
the two-phase multicomponent hydro-gas-dynamic model to the field according to the historical
data of the field development.
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XULASO

Doniz qaz-kondensat yataglarinin iglonmasinin somaraliyini artirmaq tiigiin yeni texnologiyanin
totbiqi haqqinda qisa tohlil verilmisdir.Doniz qaz-kondensat yataqlarinin islonmasinin somoraliyini
artirmag Uc¢in yeni texnologiyanin totbiqi haqqinda qisa tohlil verilmisdir. Yer sothinin 2/3-don
coxu su ilo ortiilii olduqundan, neft vo qaz yataqlar1 yer sothinin ancaq quru sahasinds deil, ham
do doniz vo okeanlarda istismar olunur. Beloliklo, doniz soraitindo islonon yataqlar quruda islonmo
ilo miiqayisado daha miirokkeb qurulusa malik olur vo suyun derinliyindan asili olaraq miixtalif
istismar metodlar1 totbiq olunur. Nefto vo qaza olan tolobatin gilin-giindon artmasi, daha dorin
laylarda istismar tolob edir ki, bu da hans ki yeni texnologiyanin inkisafina tolobat yaradir.

Doniz gaz-kondensat yataqlarinin islonmo vo istismar xiisusiyyetlori ilo adi gaz yataglarindan
tokca donizds olmasi ilo forqlonmir:

¢ bu yataqlar nisboton daha dorin qatlarda yerlosir — 1500m-don ¢ox;

e bele yataqglar yuksak tozyiq vo temperatura malik olur;

e yataqda gaz-kondensat birfazali (qaz) va ikifazali (maye va gaz) hallarda ola bilar;

gazin torkibinin osason metandan togkil olmasina baxmayaraq (85—94%), onun torkibinds slava
olaraq heksandan baslamis kerosinin torkibino daxil olan daha yuksok karbohidrogenlor do vardir.
Acar sozlaor: qaz-kondensat, birfazali, ikifazali, kerosin, metan, heksan.
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ABSTRACT

Due to the use of a large number of technologies with complex structures and operating principles
in many fields of engineering and production, the science of diagnostics has been established to
ensure their continuous operation. There are many inspection methods to do this. The application
of these inspection methods in various areas of the oil and gas industry.[3]

As it is known, the main parts of the oil and gas industry are drilling, assembling and
transportation. And the control of the equipment used during all these processes is carried out
through diagnostic science. Some of them are traditional and some are new. The new methods
have many applications and do not pose a threat to human health. One of the disadvantages of
traditional methods is that they can be dangerous to human health.[3]

This article provides information on the most commonly used types of diagnostic methods. From
radiation to electrical and magnetic methods. In general, the radiation method is the most
traditional method and is based on sending ionizing water to equipment via ionizing sources. The
main disadvantage of this method is that it requires highly qualified personnel to perform it, and it
also takes a long time to install the required equipment. The type of radiography is another branch
of it, and more resources. used in their work.[4]

The magnetic control method is mostly used to inspect ferromagnetic materials. Many magnetic
transducers are used. Examples are the Hall transducer. As | mentioned above, these methods are
traditional methods and can be life-threatening due to the use of radiation beams in many cases.
To prevent this, much attention has recently been paid to the development of new advanced
methods. For example, the inspection of the internal parts of the equipment by sending ultrasound
beams. [5,6]

Looking to the future, those in the NDE field see an exciting new set of opportunities. The
defense and nuclear energy industries have played a major role in the creation of the NDE.
Increased global competition has led to dramatic changes in product development and business
cycles. At the same time, outdated infrastructure from roads to buildings and aircraft poses new
measurement and monitoring challenges for engineers and technicians.Computer simulations will
help inspectors understand what types of signals are expected when testing complex geometries.
Among the new applications of NDE created by these changes is the increasing focus on the use
of NDE to increase the productivity of production processes. Quantitative Non-Destructive
Assessment (QNDE) increases both the amount of information on fault modes and the speed at
which information is obtained, and facilitates the development of in-line measurements to monitor
the process.The phrase "you can't check quality, you have to build it" is an example of the
industry's focus on preventing defects. However, manufacturing defects will never be completely
eliminated and material losses will continue to occur during service, so continuous development
of methods for detecting and characterizing defects is necessary.Advanced simulation tools for
inspection and their integration into quantitative strategies for life management will help increase
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the number and variety of NDE engineering applications. With the increase in engineering
applications for NDE, there will be a need to expand the knowledge base of appraisal technicians.
Advanced simulation tools used in design for inspection can be used to give technical students a
better understanding of sound behavior in materials. Developed at lowa State University, UTSIM
looks at things that can be used as an interactive laboratory tool in a technical classroom.As
globalization continues, more and more companies will soon strive to develop integrated
international practices. In the field of NDE, this trend will focus on standards, improved
educational offerings and electronically transmitted simulations. The coming years will be
interesting as the NDE will continue to emerge as a full-fledged engineering discipline.High
frequency sound or ultrasound is one of the methods used in NDT. Basically, ultrasonic waves
propagate from an inverter to an object and the returning waves are analyzed. If there is dirt or
cracks, the sound will bounce off them and appear on the return signal. The transducer has a thin
disk made of a crystalline material with piezoelectric properties, such as quartz, to generate
ultrasonic waves. When there is electricityapplied to piezoelectric materials, which begin to
vibrate using electricity to create motion. Remember that the waves propagate in all directions
from the source. Absorbent material is placed behind the crystal so that the waves do not go back
to the transducer and prevent it from receiving the returning waves. Thus, ultrasonic waves
propagate only externally.As the transducer moves over the surface of the defective part, the
inspectors read the waveforms of the sound echoes from both the surface of the object and its
defects. One type of ultrasound test keeps the transducer in contact with the test object. If the
inverter is placed flat on the surface to detect defects, the waves will enter the material directly,
bounce straight through the back wall, and return directly to the inverter. The animation on the
right was developed by NDTA, Wellington, New Zealand, showing that sound waves propagate
to the object being tested and that the reflected waves return from intervals along the sonic path.
Some of the energy will be absorbed by the material, but some will return to the converter.[7,8,9 ]
Keywords: non-destructive techniques, modern technology, inspection, ultrasonic testing, NDT
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XULASO

Diagnostikanin hazirda an ¢ox istifado edilon novlari vo metodlart hagqinda malumat verilir. Bu
metodlar radiasiya, elektrik, maqgnit metodlaridir. Umumiyyatls, radiasiya metodu on ononovi
metod sayillir vo ionlagdirict sualarin ionlagdirici monbolor vasitosilo avadanligin iizorino
gondorilmasing osaslanir.Yekunda oldo olunan radiografik sokillor vasitasilo ixtisaslasmis is¢ilor
torofindon qilisurun tobioti hagqinda molumat doqiq bir interpretasiya oldo etmok olur.Bu metodun
catismayan osas cohoti onu icra edo bilmok {i¢iin yiiksok ixtisaslagmig kadrlarin tolob
olunmasidir.Homginin tolob olunan qurgularin qurasdirilmasi da ¢ox vaxt aparir. Radiografiya
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novil iso onun digor bir qoludur vo daha ¢ox qaynaq islorindo istifado edilir [4]. Magnit nozarat
metodu iso daha ¢ox torkibi ferromagnit olan materiallarda inspeksiya islorino baxmagq tigiin
istifade edilir. Qeyd etdiyim kimi istifado edilon metodlar onanavi metodlar hesab edilir vo onlar
bir ¢ox hallarda radiasiya sualarindan istifado edildiyi {i¢iin insan hoyatina tohliiko yarada bilor.
Homginin avadanlig1 diagnostika etmok ii¢iin lazim olan qurgularin qurasdirilmasi ¢ox vaxt aparir
vo iimumilikdo gedon proseslerin isini dayandirir. Bunlarin garsisim1 almaq iiglin son zamanlar
yeni tokmillosmis metodlarin inkisafina c¢ox fikir verilir. Bunlara misal ultrasos stialari
gondormoklo avadanligin daxili hissalorinin inspeksiyasini misal gostors bilorik [5,6].

Acgar sozlar: diagnostika,nazarat,neft,qurgular,texnologiya,miiasir texnologiyalar,tohliikosizlik

Giris: Neft-qaz sonayesindo vo elocodo digor istehsalat saholorindo ¢otin vo baha basa golon
texnologiyalarin ¢oxlugu ilo olagodar olaraq onlara nozarot metodlarinin inkisafi on vacib
mosololordon hesab edilir. Dunyanin bir ¢ox tohsil miiossisolorindo vo aragdirma morkozlorindo
hor il yeni metodlu texnologiyalarin yaradilmasina ¢oxlu miqdarda investisiya ayrilir.Hazirda
ononovi nazarat metodlarinin 8 osas noviindon istifado edilir. Bunlarin da hor birinin 6ziino
moxsus manfi vo miisbat cohotlori mévcuddur vo hor birinin totbiq saholori do forqlidir. ©Ononovi
totbiq sahaloring asason radiasiya, maqnit, elektrik, radioqrafiya va.s aiddir.Yuxarida qeyd olunan
metodlarin asas neqativ cohoti onlarin insan saglamligina tohliike yarada bilmasdir.

Mbogqsad: Neft gaz sonayesindo adaton boru komorlorinin daimi nozarati vo onlarin tikintisi zamani
qaynaq iglorinin aparilmasinda dagitmadan nozarst {sullarindan genis sokildo istifado
edilir.Umumiyystlo dagitmadan nozarot iisulu neft qaz avadanliglarinin inspeksiyasinda on gox
istifado olunandir. Bu ona goro belodir ki,dagitmadan nozarot zamani biz qurguya miidaxilo
etmodon vo ya onu dagitmadan nozarot edo bilirik vo bu metod bizo avadanligin voziyyatini
yoxlamaga imkan verir. Dagitmadan nozarot medtodunun bir ¢ox ndvleri vardir. Radioqrafiya ,
radiasiya, elektrik, maqnit, siia vo.s. Radioqrafiya vo radiasiya metodu vastasilo adoton gaynaq
birlosmolorine nozarot edilir. Umumiyyotlo dagitmadan nozarst metdonu bu qgaydada
klassifikasiya etmok olar: fiziki sahonin nozarati ilo qarsilighh tosirin yerino , ilkin informasiya
parametrind , ilkin informasiya tisuluna gora.

Metodlar: Dagitmadan nazaratin bir ¢cox metodlart mévcuddur.Onlara bir bir nozar salaq.On
genis istifada edilon metodlardan birincisi radiasiya tUsuludur. fonlasdiric siialarin niifuzetmo
xarakterindin istifado etmosino hesablanir. Bu metoddan ¢ox vaxt uzun magistral komorlordo vo
modon daxili ki¢ik komarlords, hamginin az da olsa qaynaq birlosmalorinds isifado olunur.Bu
metodun yerin yetirilmasi zamani asasaon, ii¢ 9sas parametrdaon istifade olunur.

¢ Jonlasdirici siia monbayi

e Nozarat obyekti

o Defektor
Verilon birinci tip gamma defektoskopu hesab edilir.Osas hissalari kimi iss basligdan ibaretdir vo
inspeksiya erazisinde qurasdirilir.
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Sakil 1. Birinci tipli gamma defektoskopun sxemi

| =

Sakil 2. Qamma defektoskopun isloma sxemi.

Qamma defektoskopunun digar névii ise slanqli gamma defektoskopudur.

Sakil 3. Slangli gamma defektoskopu Sakil 4. Slangli gamma defektoskopu
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Qaynaq birlosmalorins radioqrafik nezaret, tecrubado qurgunun hissalorinin qalinligina asason
hassasliq isiga daxil edilmado 2 faiz vo qamma ile isiga daxil edilmede ise 5 faiz elde edilir.

Radiographic Testing
Sourcs———
F el s o) L ey indealor

Tes1 spacimen

Radiograpsc fm wih latent image afier exposung

Sakil 5. Radioqrafik nazarot

Dagitmadan magqnit nezareti metodunun asagidaki osas iisullart mévcuddur. Umumiyyatla. bu
metoddan adoton ferromagqnit torkibli materiallarin inspeksiyasi aparilir vo bir ¢ox maqnit
ceviricilori mévcuddur.

MAQNIT TOZU HOLL EFFEKTi MAQNITREZISTORLU
MAQNITO QRAFiK INDUKSION MAQNITOPTIK
FERRO ZOND PONDEROMOTORLU

Nozaratin elektrik novii-nazaratin bu novii vasitasile avadanligin al¢atmayan yerlorine signallar
gondermekle qiisur haqqinda molumat aldo etmok olar
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Sakil 6. Elektrik inspeksiya cihazlar Sakil 7.Elektrik nozarat cihazi

Ultrasonik Test (UT) miiayinalor aparmaq vo Olgmolor aparmaq ligiin yiiksok tezlikli sos
enerjisindon istifads edir. Ultrases miiayinasi qilisurlarin askarlanmasi/qiymatlondirilmasi, 6l¢iili
dlgmolor, materialin xarakteristikas1 vo s. iiciin istifado edilo bilor. Umumi yoxlama prinsipini
gostormok liclin asagida gostorildiyi kimi tipik bir nabz/exo yoxlama konfiqurasiyasi istifads
olunacag.

Sakil 8 Ultrasas nozarat Sakil 9 Ultrasas nozarat cihazi

Tipik UT yoxlama sistemi impuls/qobuledici, transduser vo displey cihazlar1 kimi bir neg¢o
funksional bolmodon ibarotdir. Pulser/qobuledici yiiksok gorginlikli elektrik impulslar1 yarada
bilon elektron cihazdir. Pulser torofindon idaro olunan transduser yiiksok tezlikli ultrasos enerjisi
yaradir. Sos enerjisi dalgalar soklindo materiallara daxil olur va yayilir. Dalga yolunda fasilesizlik
(catlama kimi) olduqda, enerjinin bir hissasi oks olunacaq. qiisurlu sothdon geri. Yansitilan dalga
signal1 cevirici torafindon elektrik signalina gevrilir vo ekranda gostorilir. Asagidaki appletdo oks
olunan signal giicii signalin yaranmasindan oks-sodaya qodor olan vaxta qarsi gostorilir.Signalin
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sayahat vaxti birbaga signalin kec¢diyi masafodan asili ola bilar. Signaldan bazon reflektorun yeri,
Olciisti, oriyentasiyasi vo digor xiisusiyyatlori hagqinda molumat aldo edilo bilor.
Ultrasos miiayinosi ¢ox faydali vo ¢ox yonlii NDT iisuludur. Tez-tez qeyd olunan ultrasos
miiayinasinin bazi istiinliiklori bunlardir:
e Hom yeriistii, hom da yeralt1 kasiklors hossasdir.
e Qisurlarin agkarlanmasi vo ya Olglilmasi {igiin niifuz dorinliyi digor NDT iisullarindan
ustunddr.
e Pulse-echo texnikasindan istifads edildikdos yalmz birtorafli giris tolab olunur.
e Reflektorun movgeyini toyin etmok vo Ol¢ii vo formani qgiymotlondirmokds yiiksok
doqiqgliyo malikdir.
¢ Minimum hissonin hazirlanmasi tolob olunur.
e FElektron avadanliq ani naticolor verir.
Otrafl1 tosvirlor avtomatlasdirilmis sistemlorlo hazirlana bilor. Qiisurlarin askarlanmasi ilo yanasi,
qalinligin o6lctilmasi kimi diger moqgsadlori do var. Biitiin NDT {isullarinda oldugu kimi, ultrasos
milayinosinin do mohdudiyyatlari var, bunlara asagidakilar daxildir:
e Ultrasosin 6tiirtilmosi ti¢ilin soth ol¢atan olmalidir.
e Bacariq vo tolim bazi digor tisullarla miiqayiseda daha genisdir.
e Normalda test niimunasing sos enerjisinin Otiiriilmasini togviq etmak ti¢iin birlogdirici
miihit talab olunur.
e Kobud, formasi geyri-miintozom, ¢ox ki¢ik, miistosna doracods nazik vo ya homojen
olmayan materiallar1 yoxlamaq ¢atindir.
e Cuqun vo digor gaba donsli materiallari agagi sos Otiiriilmasi vo yiiksok siqnal sosi
sobobindon yoxlamaq ¢atindir.
e Sos sliasina paralel yoniimlii xatti qiisurlar agkarlanmaya bilor.
Hom avadanliglarin kalibrlonmosi, hom do ¢atigsmazliglarin saciyyslondirilmasi {iglin istinad
standartlar1 tolob olunur.Yuxaridaki giris ultrasos testinin NDT metoduna sadolosdirilmis giris
togdim edir. Bununla belo, ultrasosdon istifado edorok yoxlamani effektiv sokildo hoyata kegirmok
iiclin metod hagqinda daha ¢ox sey bilmok lazimdir. Sonraki sohifolordo ultrasos miiayinosi ilo
masgul olan elm, tez-tez istifado olunan avadanliq, istifads olunan bozi 6l¢gmae iisullart vo diger
molumatlar hagqinda molumatlar togdim olunur.
Ultrases testi (UT) onilliklar arzinds totbiq olunur. 1950-ci illardon etibaron texnoloji taraqqiden
gaynaqlanan cihazlarin ilkin siiratli inkisafi bu giin do davam edir. 1980-ci illordon indiys godor
kompiiterlor texniki ig¢ilori daha kigik vo daha méhkom alstlorls tomin etmigdir.
Qalinligin Slgiilmosi alotlorin doqiqlosdirilorok molumatlarin toplanmasinin asan vo daha yaxsi
oldugu bir niimuns totbigidir. Daxili molumatlarin qeydiyyati imkanlart minlarle 6lgmoni qeyd
etmoyo imkan verir vo "yazig1" ehtiyacini aradan qaldirir. Bozi alstlor dalga formalarini, eloco do
qalinliq oxunuslarini tutmaq qabiliyyatino malikdir. Dalga formasi1 se¢imi operatora yoxlama basa
catdigdan uzun miiddot sonra qalinligin 6l¢iilmosinin A-skan signalina baxmaq vo ya nozordon
kecirmok imkani verir. Homginin, bozi alotlor materialin sothi goraitindon asili olaraq dlgmoni
doyisdirs bilir. Masalon, borunun ¢uxurlu vo ya aginmis daxili sothindon golon signal hamar bir
sothdon forqli olaraq qobul edilir. Bu, daha doqiq vo tokrarlana bilon saho Slgmalorine sabab
olmusdur.
Bir ¢ox ultrasas qiisur detektorlart kasici dalga yoxlamalar1 apararken qlisurlarin yerini tez vo
dogiq miioyyon etmoys imkan veran triqonometrik funksiyaya malikdir. Katod siia borulari, oksor
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hallarda, LED vo ya LCD ekranlarla ovoz edilmisdir. Bu ekranlar, oksor hallarda, otraf
isiqlandirmanin genis diapazonunda baxmaq olduqca asandir. Texniklorin qarsilasdig parlaq vo
ya az is1ql1 is soraiti texniki is¢inin ekrana baxmaq qabiliyyatine az tosir edir. Ekranlar parlaqlq,
kontrast ii¢lin tonzimlono bilor vo bozi alotlordo hotta ekranin vo signalin rongi secilo bilor.
Transduserlor avvalcadon miioyyon edilmis alot parametrlori ilo proqramlasdirila bilar. Operator
yalniz geviriciyi birlogsdirmalidir vo alot tezlik vo zond siiriiciisii kimi doyisonlori toyin edocokdir.
Kompiiterlorlo yanasi, horokoto nozarat vo robot texnikasi ultrases yoxlamalarin inkisafina 6z
tohfosini verdi. ©vvallor stasionar platformanin istiinlilyii tanindi vo sonayedo istifado edildi.
Kompiiterlor molumat toplayan bir vo ya bir ne¢o ¢evirici ilo boyilik, miirokkob formali
komponentlori yoxlamaq ii¢lin proqramlasdirila bilor. Avtomatlagdirilmis sistemlor adoton
qaldirma tankindan, skanlama sistemindon vo taramanin ¢api iiclin qeyd sistemindon ibarat idi.
Daldirma tanki sosin su siitunu vasitasilo otiiriilmosino imkan veron squirter sistemlori ilo ovoz
edilo bilor. Natico C-skani komponentin planmni vo ya yuxart gorlinligiini tomin edir.
Komponentlorin skan edilmosi tomasda ol skanindan xeyli siirotlidir, birlosmo daha ardicildir.
Skan molumati giymatlondirma ii¢lin kompiiter torafindon toplanir

Natica: NDT/NDE Metodlari

Ultrasonika, qiisurlar1 agkar etmok vo ya material xiisusiyyatlorindoki doyisikliklori tapmaq ti¢lin
yiiksok tezlikli sos dal@alarinin materiala Otliriilmosindon istifade edir. ©n ¢ox istifado edilon
ultrasos test tisulu nobz oks-sodasidir burada sos sinaq obyektino daxil edilir vo oks-sodalar daxili
qiisurlardan va ya hissonin handasi sothlarinden qebulediciys qaytarilir.

Magqnit hissaciklorinin yoxlamilmasi ferromaqgnit materialda maqnit sahosinin yaranmasi vo
sonra sathi domir hissaciklori (yaxud quru vo ya mayeds asilmis) ilo tozlanmasi ilo hoyata
kecirilir. Soth vo sotha yaxin qiisurlar maqnit sahasini tohrif edir vo domir hissaciklorini qiisurlarin
yaxinliginda comlosdirir, qiisurun vizual gostaricisini gostarir.

Burulgan corayam zamani elektrikin sinaqdan kegirilmosivo magnitizm smaqdan kegirilir!
Elektrik corayanlari induksiya edilmis alternativ maqnit sahasi ilo kecirici materialda yaranir.
Elektrik coroyanlar1 burulgan coroyanlar1 adlanir, ¢iinki onlar materialin sothinds vo onun altindan
dairolor soklindo axir. Qiisurlar, 6l¢ii doyisikliklori vo ya materialin kegiricilik vo kegiricilik
xUisusiyyotlorinin doyigsmasi noticosindo yaranan burulan coroyanlarinin axinindaki fasilolor
miivafiq avadanliqla agkar edilo bilor.

Radioqrafiya hissalori vo mohsullar1 qiisurlar1 yoxlamagq {i¢iin niifuz edon gamma va ya rentgen
stialarinin istifadesini ohats edir. Radiasiya monboyi kimi rentgen generatoru vo ya radioaktiv
izotop istifado olunur. Radiasiya bir hisso vasitosilo film vo ya digor goriintiilomo miihitino
yonaldilir. Yaranan kolga qrafiki hissenin dl¢iilii xiisusiyyatlorini gostorir. Miimkiin qiisurlar tibbi
rentgenin qiriq stimiiklori gostordiyi kimi filmde sixligin doyismasi kimi gostorilir.

Penetrant testi li¢iin sinaq obyektlori goriinon vo ya fliloresan boya mohlulu ilo Ortiilmisdiir.
Hoddindon artiq boya sothdon ¢ixarilir vo bir inkisaf etdirici totbiq olunur. Tortibat¢1, sotho agiq
olan qisurlardan taloys diison penetrani ¢ixararaq, qurutucu kimi ¢ixis edir. Goriinon boyalarla,
niifuz edon va inkisaf etdirici arasindaki canli rong kontrastlar1 "qanamagi" asan goriir. Floresan
boyalarla, ultrabondvsoyi is1q qanaxmanin parlaq fliioresansini yaratmaq tigiin istifado olunur,
belaliklo qlisurlart asanligla gormak imkani verir.

Mohkom bir material vurgulandiqda, materialin i¢indoki qiisurlar taxta evin ciriltis1 kimi qisa
akustik enerji partlayiglar1 yayir. Ultrasas testinde oldugu kimi, akustik emissiyalar sonik vo ya
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ultrases gobuledicilori torafindon agkar edilo bilor. Emissiya menbalari onlarin intensivliyini,
doracasini vo yerini 6yronmoklo qiymaotlondirilo bilor.

Termogqrafiya temperaturun vo istilik axininin 6l¢iilmasing asaslanir. Obyektlorin va sistemlorin
istilik imzalar1 ¢1lpaq gozlo goriinmoyon xiisusiyyatlori agkar edo bilor.
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ABSTRACT

Accounting is one of the most important fields of economics and is an integral part of any
organization, which allows you to monitor the daily economic situation of the company. Today,
automation of accounting is the main source of the effective management process. Entrepreneurs
and company executives have to make management decisions in risky conditions, for which it is
necessary to control the economic activity of the enterprise. Incorrect information can lead to
wrong decisions, which can damage the economic condition of the enterprise. An automation
process is an invaluable tool for collecting, grouping and performing various mathematical
operations. It saves time and labour resources and helps to work in the right direction. It is
impossible not to pay attention to the automation of accounting in our age of information
technology. Nowadays, it is impossible to imagine that accounting is not developed in conjunction
with computer technology. Accounting includes many routine operations, multiple repetitions of
the same computational actions, as well as the preparation of many reporting and payment
documents. In this regard, traditional accounting requires the complex and painstaking work of
accountants requiring considerable effort and knowledge.

Keywords: accounting, accounting development, automated accounting information systems.

Introduction: Every manager is concerned about the profitability of the enterprise, increasing the
efficiency of the staff, the creation of an optimal management structure. The head of the enterprise
must constantly monitor the activities of various financial and economic sectors, as he is forced to
make decisions in conditions of risk and uncertainty. This activity is reflected in the documents
containing a large amount of information. Properly prepared and systematized documents ensure a
certain degree of effective management of the enterprise. Conversely, the lack of reliable
operational information can lead to incorrect management decisions and, as a result, the entity
may incur serious losses. The application of software packages in accounting is not only for the
automation of accounting but also for the maintenance of warehousing, timely payment of wages,
management of supply, production and sale of products, the implementation of contracts.

Allows you to monitor the implementation of the report promptly in various ways. The computer
cannot replace an experienced and competent accountant, but it allows you to streamline
accounting, increase the efficiency of accounting, reduce the number of errors in the calculation,
assess the current financial condition of the enterprise and its prospects. Mechanization to some
extent facilitates accounting but does not make it fully operational, resulting in less time left to
prepare other reports. To this end, special attention is paid to the development of a package of
applications for the automation of accounting to address all typical issues. The use of computers
reduces the workload of employees in the field of accounting, frees them from time-consuming
paperwork, increases the time for analytical work to improve the financial condition of the
organization. At present, there is an objective need to automate accounting processes and further
improve them based on modern technical means. One of the main tools of an accountant’s
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professional activity is information communication technologies that increase the efficiency of
accounting and financial activities in the enterprise through the automation of accounting. It is
expedient to choose the accounting automation system from the market of offered software
products that meet the maximum needs of the enterprise, following the accounting system in the
enterprise. Thus, the use of Information and Communication Technology significantly increases
the efficiency and effectiveness of the accountant's professional activity, which has a high positive
impact on the activities of the enterprise. At present, the automation of accounting with the help
of personal computers is not a difficult task for the user and developer of accounting software.
The current situation in accounting has developed from the programming of individual accounting
departments to the acquisition of the balance sheet of the enterprise associated with various
databases. The mastery of computer skills by accountants requires a thorough review of the
strategy of accounting software, not at the level of a computer user, but the level of a programmer.

Objective: To emphasize the importance of automation of the accounting system and to study
its wide application in practice.

Methods: The methodological basis of the study is the use of systemic and complex, historical
and logical approaches that provided a reasonable disclosure of the essence and content of the
organizational and technical structuring of accounting activities in the process of automation.

The basis of the study was formed by the scientific works of domestic and foreign scientists-
economists who studied the problems of the development of the organization of automated
accounting and audit, legislative and regulatory acts on the organization and methodology of
accounting enterprises, materials of scientific and scientific-practical conferences as well as
implying the study of economic relations and facts in their development and interaction. In the
process of work, such methods and techniques of scientific knowledge were used as induction,
deduction, observation, comparative analysis, complex systemic approaches to assessing
economic phenomena, calculating relative values. In defining and solving the tasks, such general
scientific methods of cognition as the ascent from phenomenon to essence, analysis and synthesis,
substantiation of cause-and-effect relationships, as well as specific scientific methods of
cognition, observation, comparison, classification, grouping, interpretation, judgment and other
methods were used.

Research model: The development of information technology in business management in recent
years has been rapid. A modern accountant today can no longer imagine the accounting process
without the widespread use of automation tools. That is why one of the main applied problems of
the formation of financial statements is the process of its automation and coupling with the latest
trends in the world of computer technology. Various aspects of the financial and economic
activities of the enterprise are reflected in accounting, which, in turn, is the information basis for
making the most important management decisions by the management of the organization by
internal users of information and evaluating the activities of the enterprise by external users of
state regulatory bodies, shareholders, investors, creditors, etc. However, making decisions based
on primary accounting information is not only inexpedient but also impossible, the main reason
for which is the volume of this information. After all, the number of primary documents registered
in accounting programs is measured in thousands, and sometimes in millions of units, which
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makes it virtually impossible even for operational management based on primary information.
Therefore, the information must be systematized, for which various reports are created.
Rationalization of the chain "primary documents, internal accounting registers, accounting
statements” is the most important problem in the development of accounting automation systems.
At the same time, in our opinion, the literature, which is published in large numbers on the issues
of accounting automation, contains mainly only methodological recommendations on the use of
certain software products, these are various user manuals, step-by-step instructions for working
with programs, etc., they are important for practitioners since it is certainly possible to master
modern programs by the "trial and error” method, but this is hardly the best solution. Still, the
algorithms used by the software are quite complex and therefore the hints from the developer on
the use of the software are more than useful. But at the same time, it is necessary to develop a
methodology for an automated form of accounting, which is currently very poorly developed.
Only in some works do the authors analyze the principles of constructing automated systems,
considering not only methodological but also methodological problems of the development of an
automated form of accounting. Considering the optimization of activities through the automation
of management, it will be more accurate to say accounting analytical systems and the prospects
for this issue. It is known that today the management of organizations is forced to make decisions
in conditions of uncertainty and risk, which forces them to constantly keep under control various
aspects of financial and economic activities. But the use of competently processed and
systematized information can be a guarantee of effective production management. At the same
time, the lack of the necessary reliable data is likely to lead to an incorrect management decision
and, as a result, to serious losses. It is known that it is the use of modern achievements in the field
of information technology in management activities that can ensure the timeliness and
completeness of information about business processes and make it possible for more in-depth
analysis, modelling and forecasting. Accounting and analysis systems are the information basis
for both making the most important management decisions by internal users of information, and
evaluating the activities of an enterprise by external users, such as state regulatory bodies,
shareholders, investors, creditors, etc. The accounting system can be called the central component
of the management system for any object. Accounting information is also used by a wide variety
of categories of employees of the enterprise for making management decisions by managers,
economists, financiers, production organizers, etc. Accounting information in the form of reports,
balance sheets, statements of financial results, applications is also necessary for external users,
and third-party organizations, and enterprises, and tax authorities, and authorities, investors, etc.
Many management decisions depend on accounting and analytical information, and the
accounting and reporting information system have the most significant impact on the
effectiveness of management automation. The development and creation of such an information
system for accounting and reporting is the primary task of automating the management of any
enterprise. The characteristics of the management object, the features of the form of organization
of accounting and reporting and accounting policy, the scale of the enterprise and other external
and internal factors have a decisive influence on the development of an information system, on
the one hand, on the choice of support for information technologies of accounting and reporting,
on the other. Automated accounting is based on the same methodological principles as manual
accounting, thereby ensuring the unity of accounting and reporting, regardless of the form used.
Despite this, automated accounting has its specific features associated with the technology of
registration, accumulation and processing of accounting data and reporting. The main advantages
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of automating accounting and analytical functions include the following. First, there is an
undeniable improvement in the quality of information. Thanks to advances in information
technology, it has become possible to a large extent to reduce the influence of the “human factor”
in a negative sense, reduce the number of arithmetic errors in accounting and reporting, and,
thanks to the creation of a unified information base, improve the quality of calculations.

Secondly, the undoubted advantage of automating accounting and analytical functions is time and
labour savings. The use of information technology allows you to reduce the time and effort for
processing accounting transactions, thereby increasing the productivity of employees. The
simplicity and flexibility of using computer systems can increase the speed of collecting,
transfering, processing information, drawing up reports and maintaining documentation.

Third, the advantage is the promptness, timeliness and relevance of credentials. The use of
information technologies in accounting and analysis significantly increases their efficiency and
makes it possible to assess the current financial position of the enterprise and its prospects.
Information systems significantly expand the analytical capabilities of accounting. In particular,
more and more companies producing automated systems form complex products for company
management, thus applying an integrated approach to business automation. Possessing broad and
balanced functionality, such complex programs create a unified working environment for owners,
managers and employees of the enterprise, convenient and efficient both for performing daily
tasks and for analyzing and supporting management decisions.

Fourth, the advantage of automation and the use of computer systems is increased control. This is
implemented through the differentiation of access to information, separation of functions. There is
an opportunity for rapid assessment and control of activities by the management of the
organization. Along with the highlighted advantages, there are still some disadvantages of
automation of accounting and analytical systems, which, it should be noted, are being improved
every year. First, the software products existing on the market today are focused mainly on the
needs of the existing accounting methods and do not reflect the prospects for the development of
accounting and reporting in terms of its integration into international accounting systems.
Secondly, the problem is to ensure the reliability of data storage. The fact that information is
becoming one of the strategic resources of an organization and is becoming increasingly
important in its activities, and ensuring its safety is becoming one of the most important tasks.
Continuous improvement of software products and trends in the development of information
technology leads to further expansion of functionality, the development of mechanisms for
interaction with other programs. For example, one of the most promising areas of today is IT
technology. These are remote technologies based on the use of software and hardware, which are
placed outside the scope and access of the organization's specialists, most often in foreign
companies. They represent modern services for creating, storing, processing and retrieving data.
Currently, remote technologies are actively used in software products. The user of the remote
technology does not need to install either the platform or the configuration of the information
system. All operations are performed on a virtual server via remote access. Undoubtedly, this is
convenient and such calculations create new accounting opportunities:

- reducing the cost of purchasing a licensed software product;

- the ability to access the software from any device (computer, tablet, phone) connected to the
Internet;

- reducing the cost of technical support due to the absence of the need for a technical support
specialist and installation of software on users' computers;
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- no need to install updates;

- the ability to preserve information, because it is located on a remote server.

However, there are several problems with the use of remote computing. The main problem is
information safety. Currently, there are no regulations or technologies that would guarantee 100%
data confidentiality. Therefore, it is not recommended to store the most valuable data on remote
servers.

No less important issues are data integrity issues, since to receive the services of a remote server,
a constant connection to the Internet is required, and therefore problems may arise with the
correct and timely updating of information in data storage. Also, despite the reduction in costs
associated with the technical support of the software, the user has limitations in the software used
and sometimes cannot fully customize it for his purposes. Solving these problems requires
targeted actions to eliminate the prerequisites for the loss of information or access to it if it is
remotely accessible on servers that do not belong to the company. While remote technologies are
beginning to be used by those enterprises whose management strives to use the latest advances in
the field IT technologies to improve their competitiveness in the modern market. At the same
time, we note that remote technologies have a great future, which today is beyond doubt. Shortly,
software development companies will face the need to choose an acceptable degree of
"remoteness” and implement a remote strategy by their needs and the requirements of their
customers. Along with this, another promising direction for the development of automation of
accounting and reporting systems can be called work in the development of algorithms for
building information systems of the "artificial intelligence™ or "expert systems" type. Self-learning
is one of the main characteristics of intelligent systems. The basis of such systems is the
knowledge base. The data in them is constantly accumulated, linked and then used to form new
knowledge, which will be used in solving various problems of accounting and reporting. Even
though there are already certain achievements in the development of the above systems (parallel
distributed networks, neural networks, hybrid algorithms, evolutionary computing), their creation
and commissioning is still a matter of the future. In particular, thanks to cognitive technologies,
there will be a significant reduction in labour costs for routine office work, processing of standard
documents, including certificates, applications, statements, reports, payment documents,
declarations, contracts. Thus, the main part of the workflow and almost any work related to
information processing will be extremely automated. This moment will greatly simplify the
reporting.

Results: The main research strategy is to study already existing research data and by combining
them to solve the problem. In the course of the study, the opinions of various experts on this issue
were studied. So a qualitative method was used. Data has been collected from trusted sources. In
terms of the information flow of a behavioural organization, all of these steps are taken from the
moment an incentive appears until an action is taken (Mintzberg, 1979), but there is not enough
research on how decision-making is done through small businesses, with particular emphasis on
processes decision making. Researchers have recognized strategic decisions as guiding principles
for shaping the future path of organizational action (Schoemaker, 1993) and have identified two
strategic perspectives on rational and political policy development (Gibcus et al., 2009).

Thus, others define accounting information systems as a set of data and accounting processes that
provide users with the information they need to manage their actions and improve the efficiency
of their organization (Medina & Aguilar, 2013). It should be noted that even with the current
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development of accounting information systems, not all companies use accounting information
systems to evaluate their records. In addition, data from the past several decades show the use of
computer billing systems (Medina & Aguilar, 2013).

This change also affected small businesses. Likewise, advances in computer systems and
communication technology have significant business impacts and are necessary for effective
information management (Romero, 2013).

The main function of AIS is to quantify past, present and future business events [11]. Accounting
information in the form of regular reports or ad hoc analysis is often a source of decision-making.
These decisions include pricing, production levels and product mix, outsourcing, inventory policy,
customer service, labor negotiations, and capital expenditures (Horngren, Harrison, Bamber,
Willis & Jones 2005; Sprinkle 2003). Accounting information systems play an important role in
the implementation of organizational management functions such as planning and management
[14]. In the planning function, AIS provides data for research and analysis of the goals set for the
organization. It also provides information on the relationship between cost, volume and profit.
This is necessary to determine the degree of interdependence and interaction between them. As
part of the planning function, AIS creates a list of future needs and financial flows, as well as
plans budgets, creates quantitative criteria, translates them into financial criteria, as well as
various aspects and details of the organization's activities. It also helps to reflect good plans and
guidelines, work, and there is coordination between different things [4]. On the other hand, the
monitoring function is clear and specific, it shows the desired goals and provides a basis for
measuring and analyzing results so as not to be distracted. This function is considered a practical
test for making and implementing decisions. Track actual performance against established plans,
guidelines and standards, and identify and correct deviations and shareholder ownership.
Identification of reasons for protection and their interests, development of resources, achievement
of activities and the intended goals of the organization, thereby ensuring its effectiveness
(Onaolapo and Odetayo, 2012). Computerized accounting tools are, as a part, directly related to
the economic and financial performance of the company (Urquia, Pérez and Mufioz, 2011). The
benefits of making the most of AIS in organization include better adaptability to changing
environments, better management of internal business transactions, and a higher level of
competitiveness. Corporate dynamism is also increasing as large amounts of information are
transferred between different levels of employees, there is the potential for the creation of new
companies over the network and access to them through the corporate network, mainly in foreign
countries [15].

In a typical organizational environment, an accounting information system (AIS) consists of
several components. According to Rommeny and Stenbart (2006), an accounting information
system has six components, as shown in Fig. 1.

Figure 1: Components of Accounting Information System
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Source: Rommeny and Stenbart, (2006) (https://www.researchgate.net/figure/components-of-
accounting-information-system-Source-Rommeny-and-Stenbart-2006_figl_333340200).

Individuals play an important role in ensuring that accounting information systems achieve their
purpose. This includes those who control the operation of the system and perform various
functions. AIS, like any other information system, requires raw data to be processed. In this
respect, data represent all the raw facts and figures that are relevant to the organization's
operations. Any method of manual or automatic collection, processing and storage of data related
to the operations performed by the organization shall prevail. In this context, software means any
application used to carry out the operations of an organization. The personalization of accounting
information systems by organizations is evident in the development and acquisition of AIS
software. This plays an important role in the quality of the AIS. The information technology
infrastructure includes all the tools and devices that support AIS, and the internal control and
information security requirements provide high-quality results for the day-to-day use of
accounting information systems (Rommeny and Stenbart, 2006).

Conclusion: Accounting information systems are widely used by many companies to automate
and integrate business processes to improve efficiency and improve competitiveness. This
overview focuses on the impact of the accounting information system (AIS) on a company's
financial performance. The information technology (IT) component of accounting information
systems is considered one of the most important impacts of AIS on companies as it allows them to
easily track, record and create financial and accounting reports. Paper books, spreadsheets, and
handwritten financial statements have been transformed into computer systems that can quickly
display individual transactions in financial statements. It is clear from the empirical studies
reviewed that most studies used a study design to examine the relationship between accounting
information systems and performance. In addition to using study design, most studies used a
relatively small sample size for this study. Much of the peer-reviewed work is carried out in
Europe and Asia, where there has been significant economic growth compared to parts of Africa.
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In addition, most researchers have measured accounting information systems using metrics
developed by themselves and by previous authors. Finally, many studies examine the impact of
accounting information systems on overall business performance rather than on financial
performance. To this end, further research on this issue can be conducted to address these
problems. However, small and medium-sized enterprises should consider incorporating
accounting information systems into their decision-making processes. Before implementing an
accounting information system, companies need to expand their IT development to avoid the
hurdles outlined in the overview. The company must have a strong management team with
experience in accounting information systems.
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XULASO

Mihasibat ugotu iqtisadiyyatin on vacib sahoslorindon biridir vo sirkstin giindalik iqtisadi
voziyyatini izlomoyo imkan veron istonilon togkilatin ayrilmaz hissasidir. Bu glin miihasibat
ucotunun avtomatlasdirilmasi effektiv idaroetmo prosesinin asas monboyidir. Sahibkarlar vo sirkot
rohbarlori riskli soraitde idareetmo qorarlari gabul etmali olurlar ki, bunun ii¢lin miiossisonin
tosarriifat foaliyyatino nozarat etmok lazimdir. Yanlis molumat yanlis qorarlara sobab ola bilor ki,
bu da miiossisonin iqtisadi vaziyyetina xolal gatira bilor. Avtomatlagdirma prosesi miixtolif riyazi
omoliyyatlarin toplanmasi, qruplasdirilmasi vo yerino yetirilmosi {i¢iin ovozsiz vasitodir. Bu, vaxta
vo omok resurslarina genast edir vo diizgiin istiqgamotdo islomoys kémok edir. Informasiya
texnologiyalar1 asrimizdo miihasibat ugotunun avtomatlagdirilmasina diggot yetirmomok indiki
dovrds miihasibat ugotunun kompiiter texnologiyasi ila birlikds inkisaf etmadiyini tesovviir etmok
miimkiin deyil. Miihasibat ugotu bir ¢ox miintozom omaoliyyatlari, eyni hesablama horokotlorinin
bir ne¢o dofo tokrarlanmasini, homginin bir ¢ox hesabat vo 0donis sonadlorinin hazirlanmasini
ohato edir. Bu baximdan ononovi miihasibat ugotu miihasiblordon xeyli soy vo bilik tolob edon
miirokkob vo zohmatli is tolob edir.

Agar sozlor: muhasibat ucotu, miihasibat u¢otunun inkisafi, avtomatlagdirilmis ugot informasiya

sistemlari.
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ABSTRACT

Oil is a complex dispersed system consisting of a mixture of hydrocarbons of different molecular
weights, dominated by alkanes, naphthenes, and arenes. During the study of the structural-group
composition of oil by the method of electron spectroscopy, the absorption maxima of aromatic
hydrocarbons overlap, causing the recording of a wide absorption band. As a result, it is difficult
to identify the absorption maxima specific to individual mono and polycyclic aromatic
hydrocarbons (PAC - naphthalene, phenanthrene, anthracene, etc.) in the UV and visible spectral
fields (190-1100 nm). For this reason, before the study in the above spectral field, the crude oil is
separated into hydrocarbons and the spectra are recorded on a modern, high-sensitivity UV (6850
UV / Vis, JENWAY) spectrophotometer and luminescence (Cary Eclipse) device. The analysis of
the obtained oil products was carried out at room temperature, in the spectral range of 190-1100
nm, using quartz tubs with a width of 1 cm. Hexane solvent was used in the preparation of the
solution and the quantitative and qualitative composition of aromatic hydrocarbons was
determined on the basis of the methodology.

In the presented work, Zagli well oil was separated into hydrocarbons by liquid adsorption
chromatography according to irradiance coefficients, the obtained aromatic group components (I-
IVgroup.AC) were studied for the first time, UV-Vis spectroscopy and luminescence methods.
Crude well oil contains 40.5% paraffin-naphthene, 46.3% aromatic hydrocarbons, 11.6% resin
and 1.6% asphaltene. Arenas derived from oil, in turn, are divided into narrower fractions -
aromatic hydrocarbons | and IV. The structure and quantity (mass,%) of aromatic group
hydrocarbons containing I-1V aromatic hydrocarbons (gr.AC) were determined on the basis of
electronic absorption spectra and benzene (11.7; 23.1; 24.3; 7, respectively). 1), naphthalene
(12.8; 17.1; 18.3; 30.1), phenanthrene (10.9; 14.1; 15.4; 24.6) and anthracene (1.1; 1.1) ; 1,3; 4
2,7) hydrocarbons were found.

The electron absorption spectra of aromatic components I-111 gr.AC and IV gr.AC differs from
each other. Thus, 1V gr. The “red” boundary of the AK component shifts to a longer wavelength
spectral field (> 500 nm). Also, as the viscosity of the solution increases, batachrome slides occur
in the absorption band. This may be due to the presence of substituted polycyclic aromatic
hydrocarbons (with more than 4 aromatic rings in the molecule) and heterocyclic compounds in
the component [8-10].

The luminescence of the Zaghli oil and its aromatic components was visually examined: these
components were drawn on a filter paper in the form of a thin layer of substance and luminescent
aromatic hydrocarbons were determined based on the color of the luminescent light they
provided. According to the results of visual research, the colors of oil and I-1IV gr.AC
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luminescence are brown, white-purple, blue, yellowish-green, brown, and dark brown,
respectively.

Using the absorption maxima of benzene and PAC to record the luminescence spectra in the
aromatic components of the Zaghli oil, the aromatic group components of the studied oil were
excited by monochromatic light.

It was determined that the aromatic components of this oil consisted mainly of one, two, and
three-ring arenas. The proportion of hydrocarbons in all aromatic group components of Zaghli oil
varies, and the energy of light quanta absorbed by low-molecular luminescent aromatic
hydrocarbons in this oil is transferred to higher-molecular aromatic hydrocarbons. While the main
luminescent lighting in group I-l11l aromatic hydrocarbons is provided by tricyclic aromatic
hydrocarbons and their substituted compounds, photoluminescence in group IV aromatic
hydrocarbons is provided by both bi- and tricyclic aromatic hydrocarbons. In group Il aromatic
hydrocarbons, the energy of the luminescence quanta is almost equal to the energy of the quantum
absorbed by the component, and the Stocks loss is very small.

Keywords: photoradiation, optical density, photooxidation, aromatic hydrocarbons, luminescence
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XULASO

Toqdim edilon igdo Zagli quyu neftinin maye adsorbsiyali xromatoqrafiya iisulu ilo stiasindirma
omsallarina goro ayrilmig aromatik qrup komponentlori (I-IVQr.AK) ilk dofo olaraq,
yiiksokhossasliqli UB-Vis spektroskopiya vo liiminessensiya metodlar1 todqiq edilmisdir.
Miioyyon edilmisdir ki, xam neftin aromatik komponentlorinin torkibi asason bir, iki v li¢ halgoli
arenlordon toskil olunmusdur. Zagli neftinin biitiin aromatik qrup komponentlorindo
karbohidrogenlorin nisboti doyisir vo bu neftdo asagimolekullu liiminessensiyaedici aromatik
karbohidrogenlor torafindon udulan isoq kvantlarin enerjisi daha yiiksokmolekullu aromatik
karbohidrogenloro otiiriiliir. I-111 qrup aromatik karbohidrogenlords osas liiminessent isiqlanmani
tritsiklik aromatik karbohidrogenlor vo onlarin ovozolunmus birlosmolori verdiyi halda, IV qrup
aromatik karbohidrogenlordo fotoliiminessensiyani hom bi-, hom do tritsiklik aromatik
karbohidrogenlor verir. III qrup aromatik karbohidrogenlords liiminessensiya kvantlarinin enerjisi,
demok olar ki, komponentin uddugu kvantlarin enerjisino barabordir vo Stoks itkisi olduqca azdir.
Agar sozlor: fotosiialanma, optiki sixliq, fotooksidloasma, aromatik karbohidrogen, liminesensiya

Giris: Azorbaycanda neft kimya va neft emali sonaye sahalarininin inkisafi, kosmik texnologiya,
agir magingayirma vo s. sahoalords kapillyar defektlorin toyin edilmaosi ii¢iin liiminofor maddolorin,
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oczagiliq sonayesindo dorman maddslarinin alinmasi vo s. uygun karbohidrogen monbalarinin
askar olunub, todqiq vo totbiq edilmosi problemini qarsiya qoyur.

Qeyd etmok lazimdir ki, diinyada neft sonayesinin keyfiyyatli neft mohsullari ilo tomin edilmasi
aktual bir problem olub, hall edilmasi olduqca ¢atindir, onun halli emal {igiin sonayeyo daxil olan
xammalin keyyfiyystindon olduqca asilidir. Bu baximdan miixtalif yataq neftlorinin torkibinin
Oyronilmasi aktual bir problem olaraq qarsida durur.

Digor torofdon, neft vo neft mohsullar iizro aparilan todqiqatlar onlarin zongin karbohidrogen
monboyi olduglarini gdstormisdir [1-5]. Bu baximdan yeni yataq neftlorinin torkibinin keyfiyyot
vo miqdari baximdan todqiqi yeni karbohidrogen maddolorin agkar edilmasi ilo bir sira yuxarida
adlar1 ¢okilon vo digor sonaye saholorinin uygun ucuz basa golon karbohidrogen maddalorlo tomin
edilmasina va bu sahalorin inkisafina tokan veror. Bu mosolonin halli neftin todqiqi ilo mosgul
olan kimyagilarin, o climlodon, neftin fiziki-kimyovi vo spektroskopik todqiqi ilo mosgul olan
alimlorin garsisinda duran xiisusi vacib problemlordon biridir. Bu baximdan, hal-hazirda AMEA-
nin Neft-Kimya Proseslori Institutunda miiasir, yiiksokhossasliqli spektral vo istilik cihazlarinin
(UB-, 1Q-, NMR-, xromato-kiitlo spektroskopiyasi, liiminessensiya, DSK, DTA va s.) komoyilo
tobii yataq neftlorinin torkibi kompleks sokildo Oyronilir (karbohidrogen birlosmolor miioyyon
edilir, onlarin fiziki-kimyavi vo spektral-liiminessent xiisusiyystlori vo istilik xarakteristikalari
toyin edilir vo s.) vo uygun totbiq saholoring toklif olunur.

Mbogsad: Bu isdo tobii Zagli neftinin UB-spektroskopik vo liiminessent todqiqindon alinan
naticolor miizakiro edilir. Zagli nefti parafin-naften (40,5% kiit.) vo aromatik (46,3% Kkiit.)
karbohidrogenlordon ibaratdir. Onun torkibinin 11,6 % kit.-ni goatran vo 1,6 % kiit.-ni asfalten
taskil edir. Bu neftin fiziki-kimyavi gostaricilor asagidaki cadval 1-do verilmisdir:

Cadval 1. Toabii Zagli nefti komponentlarinin bazi fiziki-kimyavi xassalari va nefta gora ¢giximlari.

Maddonin adi Stia sindirma omsali, nd20 Sixliq, p420 , ka/ m® Maddenin nefto goro siximi, %
Metan-naften 1,4685 859,7 40,5

Igr.AK 1,5074 892,1 15,3

ligr.AK 1,5480 932,1 45

lgr.AK 1,5790 972,2 7,8

IVar.AK 1,6011 1043,6 18,7

Qotran - 1065,2 11,6

Asfalten - - 1,6

Neft mixtalif molekul kiitlali karbohidrogenlorin qarisigindan ibarat miirokkab dispers sistem
olub, onun torkibindo alkanlar, naftenlor vo arenlor {istlinliik togkil edir. Neftin struktur-qrup
torkibinin elektron spektroskopiya metodunun komoyilo todqiqi zamani arenlorin, yoni aromatik
karbohidrogenlorin udma zolaqlar1 bir-birini ortorak, genis udma zolaginin geyds alinmasina
sabob olur ki, bu da UB- vo goriinon spektral saholordo (190-1100 nm) ayri-ayr1 individual mono
vo politsiklik aromatik karbohidrogenloro (PAK - naftalin, fenantren, antrasen vo s.) aid udma
maksimumlarinin geyds alinmasina manegilik térodir. Bu sobobdon yuxarida gostorilon spektral
sahado todqiqat aparmazdan avvel Zagl nefti maye adsorbsiyali xromatoqrafiya iisulu ils [6]
karbohidrogen torkibino ayrilmig, onun aromatik qrup komponentlori miiasir, yiliksokhossasliqh
UB (6850 UV/Vis, JENWAY) spektrofotometrinin vo liiminessensiya (Cary Eclipse) cihazinin
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komayile otaq temperaturunda, 190-1100 nm spektral sahados, eni 1 sm olan kvars kiivetlordon

istifado edilmoklo ¢okilorok (aromatik qrup komponentlorinin todqiqi

zamani heksan

holledicisindon istifado edilmisdir), aromatik karbohidrogenlorin struktur-qrup torkiblori [7]
metodikasi asasinda hesablanmigdir.

Metodlar: Zagh neftinin I-IV qr. AK komponentlorinin elektron udma spektrlorindon (sok. 1)
istifado edilorak, biitliin aromatik qrup karbohidrogenlorindos, uygun olaraq, benzol (11,7; 23,1;
24,3; 7,1 % kut.), naftalin (12,8; 17,1; 18,3; 30,1 % Kkiit.), fenantren (10,9; 14,1; 15,4; 24,6 % kit.)
vo antrasen (1,1; 1,1; 1,3; 4 2,7 % kiit.) karbohidrogenlorinin oldugu miioyyon edilmisdir. Ogor
komponentlorin udma spektrlorino nozor yetirsok, I, I vo III qr.AK komponentlorindon forqli
olaraq, IV qr. AK komponentinin “qirmiz1” serhaddinin daha uzundalgali spektral sahayo dogru
(> 500 nm) siirtigdiiyiinii miisahido edorik. Digor torofdon, udma spektrlorindo mohlullarin gatiligi
artdigca spektr uzundalgali spektral sahoyo dogru siirlisiir. Bu hal komponentdo daha
yiiksokholgali politsiklik aromatik karbohidrogenlorin (molekulunda aromatik holgolorinin say1 4-
don boyiik olan), avazolunmus va heterotsiklik PAK- 1n olmasi ils alagadar ola bilar [8 - 10].

4
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Sokil 1. Nativ Zagli neftinin aromatik qrup komponentlarinin miixtalif gatiligli mahlullarmin elektron
udma spektrlori

Qeyd edok ki, liminessensiya cihazinda todqiq edilmozdon ovval Zagli nefti vo onun
komponentlorinin tipini miioyyonlogdirmok {i¢iin liiminesensiya isigina vizual olaraq baxilmisdir:
bu komponentlor nazik madds toboaqgasi soklindo filtr kagiz1 {izorino ¢okilmis vo onlarin verdiyi
liiminessensiya is1gmin rongino osason liiminessensiyaedici aromatik karbohodrogenlor toyin
edilmigdir. Vizual todqiqatin naticalori cadval 2-do gostorilmisdir.

Cadval 2. Zagli nefti va onun komponentlarinin vizual tadqiqindan alinan naticalar

Mohsulun adi Liiminessensiyanin ronglori
Neft Qohvayi
Igr.AK Ag-bandvso
lgr.AK Mavi
IHgr. AK Sarimtil-yasil
IVar.AK Qohvayi
Qotran Tiind gohvayi

Zaghh neftinin aromatik komponentlorindo liiminessensiya spektrlorinin yazilmasi mogsadilo
benzol vo PAK-1n udma maksimumlarindan istifade edilorok, toadqiq edilon neftin aromatik qrup
komponentlorini monoxromatik isigla hoyacanlandirilmisdir. Alinan naticalor sokil 2 vo cadval 3-
do gostorilmigdir.

1000
g 5 [qAK lgrAK
600 g 5
85 g 800
2 400 8 600 A
2 : 3
é g 4001 i
E 200 E
200-
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Sakil 2. Nativ Zagl neftinin aromatik qrup komponentlorinin hayacanlanma va liiminessensiya spektrlori

Cadval 3. Nativ Zaglh nefti komponentlarinin liiminessent hayacanlanma vo liiminessensiya maksimumlar1

Zagl nefti
Aromatik qrup Liminessensiya
karbohidrogenlor | Aoy mak, NM A lim.maks. » NM maksimumlarinin nisbi
intensivliklori
202, 228 270-450, 330; 341.84
256 327; 355.84; 371; 389; 406 100
278 329.84; 342; 355.84 (270-450 nm) 180
I gr.AK spektral sahads genis, intensiv, miirokkab | 400
strukturlu zolag
324 325-410 600
335 356 (zoif)
<300 30
200 300-450 (oldugca zoif) 600
Il gr.AK 227 345.8; 359; 375; 401 (327-530 nm;
326 659; 685.85 (zoif)
360; 383.07; 401-(338-520)nm 740
203 oldugca zoif 10
228 290-450 70
Iar. AK 255 290-450 100
325 347; 360; 382 640
227 316; 346; 458 (275-510)nm 500
IV gr.AK 260 316; 365; 520- (290-510)nm 490
291 365.84; 395.84; 316 250

Zagli neftinin Iqr.AK komponentinin A pyymaks= 228 nm dalga uzunluguna uygun monoxromatik
isigla hoayacanlandirilmasi zamani naftalin karbohidrogeninin metilovozolunmus birlosmalaring
aid 330 vo 341.84 nm liiminessensiya maksimumlar1 miisahido olunur (cad. 3). Belo ki, 310-371
nm dalga uzunlugu intervalinda qeydo alinan liiminessensiya maksimumlari metilovozolunmus
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naftalinlors aiddir [11]. Bu komponentin fenantren karbohidrogenlorino uygun 256 nm-do
monoxromatik isigla hoyocanlandirdigda nisboton intensiv (nis.int. 400) liiminessensiya
maksimumlar1 qeydo alinir: 327; 355.84; 371, 389 vo 406 nm. 270-450 nm intervalinda genis,
miirokkob strukturlu, intensiv (nis.int. 600) liiminessensiya zolagl A poymas= 278 nm dalga
uzunlugunda komponentin monoxromatik isiqla hayacanlandirilmasi zamani geyds alinir. Lakin
325-410 nm spektral sahodo miisahido edilon liiminessensiya zolagmnin intensivliyl (A noy.maks.=
324 nm) bundan 3 dofo Vo A hoymaks= 256 nm maksimumda hoyocanlandirma zamani alinan
maksimal liminessensiya intensiv- liyindon 2 dofs az olur. Qeyds alinan sonuncu spektral saho
ovazolunmus antrasenlora aiddir [11]. Belolikls, tadqiq edilon bu neft komponentinds, elektron
udma spektrindo oldugu kimi, benzol, naftalin, fenantren vo antrasen karbohidrogenlorinin
movcud oldugu bir daha tosdiq olunur, lakin bu karbohidrogenlorin sirasinda on intensiv
luminessensiya isigina malik olan avozolunmus antrasen karbohidrogenlaridir.

Zagl neftinin II qr.AK komponentinds do antrasen karbohidrogenlorinin intensiv (nis.int.600)
fotoliiminessensiya vermasi miioyyon edilmisdir. Bu komponenti antrasen karbohidrogenlorino
ald Apoy.maks= 326 nm maksimumda hoyocanlandirdiqda 327-530 nm spektral sahodo miirokkob
strukturlu, liiminessensiya maksimumlari-345.8; 359; 375 vo 401 nm olan liiminessensiya
zolaglar1 bir-birini Ortiir. ©n intensiv liminessent isiqlanma 346 nm vo 560 nm dalga
uzunluglarinda geydo ali- nir. 338- 520 nm spektral sahodo miirokkob struktura malik olan
liiminessent isiqlanma (nis.int. 740) bu komponenti A pnoymas= 337 nm dalga uzunlugunda
monoxromatik isiqla hoyacanlandirdigda geyds alinir vo bu ovozolunmus antrasen birlogmolorinin
liiminessensiyasidir (360; 383; 401 nm). Gostorilon komponentdo mono- vo bitsiklik aromatik
karbohidrogenlorin, liiminessensiyasi, demok olar ki, olduqca zoifdir (cad. 3 ).

IIIqr.AK komponentini monotsiklik (benzol) karbohidrogenlora uygun monoxromatik isigla
hoyocanlandirdigda olduqca zoif fotoliiminessensiya miisahido edilmisdir (sok.2). Fenantren
karbohidrogenlorine uygun golon liiminessensiya maksimumunun nisbi intensivliyi 100-o borabor
oldugu halda, ssas liiminessent isiqlanmani avozolunmus antrasen birlogsmalori verir. Sonuncularin
verdiyi liiminessent igiqlanmanin intensivliyi fenantren karbohidrogenlarinin verdiyi liiminessent
isiglanmanin intensivliyindon, demok olar ki, ~6,4 dofo ¢oxdur (nis.int. 640). Bu komponentdo

fosforessensiya 626.95 vo 652.89 nm dalga uzunluglarinda qeydo alinmisdir. Lakin spektrdon
goriindiiyii kimi (sok.2) iimumi fosforessensiya zolagi zoif intensivliyo malik olub, 600-800 nm
dalga uzunlugu intervalinda miirokkob struktura malikdir. Bu qrupda hoyacanlanma vo
liiminessensiya zolaqlar1 bir-birini ortiir (liiminessensiya kvantlarinin enerjisi, demok olar ki,
komponentin uddugu kvantlarin enerjisine barabardir), burada Stoks itkisi olduqca azdir va Stoks
qaydasina omal olunur [12].

Zagl neftinin digor iic komponentindon farqli olaraq, IV qr.AK komponentindo liiminessensiya
is181n1, 9sason, naftalin vo avozolunmus naftalin birlogsmolori verir (nis. int. 500). 275-510 nm
spektral sahodo maksimumlar1 316; 346; 458 vo 658 (zoif) olan miirokkob struktura malik
(zolaglar bir-birini ortiir), intensiv (nis.int.500) liiminessensiya qeydo alimmisdir. 290-510 nm
spektral sahado intensiv liiminessensiya (nis.int 490, liminessensiya maksimumlari- 316; 365;
520) Ahoy.maks =260 nm monoxromatik isiqla hoyocanlanma zamani miisahido edilmisdir vo
tritsiklik aromatik birlogsmolora aiddir. Monoxromatik hayacanlanma maksimumlarina aid dalga
uzunlugunun qiymoti boyii- diikco liiminessensiyanin intensivliyli azalir vo ovozolunmus
antrasenlors aid maksimumda (351 nm) maddoni monoxromatik isigla hoyocanlandirdiqda
luminessensiya maksimumunun intensivliyi azalaraq 100 olur.
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Alman naticalar asasinda bela bir fikir yiiriitmak olar ki, tadqiq edilon Zagli nefti mono-, bi- vo
tritsiklik aromatik karbohidrogenlordon (benzol, naftalin, fenantren vo antrasen ) ibarotdir vo bu
AK-1n har biri tarafindan is1q kvantlarinin ayri-ayriliqda udulmasina baxmayaraq, onlarin arasinda
daxili enerji Otiiriilmosi bas verir ( hvpenzol — hVnaftalin — hVfenantren — hVantrasen) Vo sonda biz
intensiv liiminessent isiglanmani miisahido edirik: tritsiklik birlosmoalor (I-1Il1 qr.AK), bi- vo
tritsiklik birlogsmolor (IIT qr.AK) [13,14].

Notica: Beloliklo, Zagh neftinin biitin komponentlorinde mono-, bi- va tritsiklik aromatik
karbohidrogenlorin nisbati aromatik qrup karbohidrogenlords doyisir. Bu neftds asagimolekullu
liiminessensiyaedici aromatik karbohidrogenlor torofindon udulan kvantlarin enerjisi daha
yiiksokmolekullu AK-a oOturuldr. I-III qr.AK komponentlordo osas liiminessent isiqlanmani
tritsiklik aromatik karbohidrogenlor vo onlarin avozolunmus birlosmolori verdiyi halda, IV qr.AK
komponentinda fotoliiminessensiyan1 hom bi-, hom da tritsiklik aromatik karbohidrogenlor verir.
IIT qr.AK komponentindo liiminessensiya kvantlarinin enerjisi, demok olar ki, komponentin
uddugu kvantlarin enerjisino barabardir vo Stoks itkisi olduqgca azdir.

Bu neftin 1-IV qr.AK komponentlori rongli-liiminessent defektoskopiya sahasindo
mikrodefektlorin toyini ti¢lin toklif oluna biler.
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ABSTRACT

The article proposes methods of sustainability analysis, which allows to reduce the time for
obtaining and processing the results of the study of the sustainability of complex power systems.
Given that modern power systems are quite complex systems consisting of many elements, the
issue of obtaining models of power systems that adequately reflect the studied processes, but at
the same time allow the use of "fast-acting” analysis methods is of particular importance. In order
to analyze the static stability of complex systems, it is proposed to use a positional model, taking
into account the approximate asynchronous components of generators with the application of the
ore coefficient matrix. The issues that arise during the analysis of sustainability are very complex
and large. Therefore, in order to understand the physical nature of the case in question, they
appeal to the simplification of the problem to be solved. Connecting power plants and power
systems in parallel, creating large-capacity and long-distance power connections in the area
increases the risk of sustainability, which necessitates the need to improve sustainability analysis
methods to ensure the normal operation of such systems. The use of qualitative assessments of the
sustainability of the power system allows to significantly simplify the solution of its analysis. It is
possible to apply qualitative analysis methods at the stages of design and operation of systems,
selection of automation. At the same time, the development of qualitative methods of both static
stability and dynamic analysis is relevant. A generalized research methodology has been proposed
for the analysis of static continuity, which allows to check the nature of symmetrical components
of damper coefficient matrices and to assess the stability of the analyzed equilibrium state based
on synchronizing forces and to consider the possibility of both aperiodic and hesitant
development. An important characteristic of power supply systems is the ability to ensure
uninterrupted and quality nutrition of consumers. The main indicator of quality is the ability of the
power system to maintain or restore its properties after various violations of the normal operating
mode caused by weak or strong impacts on the system. Weak effects on the system are mainly due
to overload of electrical power systems. The currents of the elements of energy systems during
such impacts are slightly higher than their nominal values. The stability of the system to weak
impacts is assessed by the coefficient of static stability of the power system. It is static stability
that allows to maintain the working capacity of the power system in conditions of failure of
separate nodes of the power system.Violation of the normal operating mode of the power supply
system can occur as a result of powerful additions to the system. To strong influences on the
power supply system are attributed, as a rule, the effects associated with a sharp increase in the
currents of the system to values that exceed the rated currents by tens of times. Such effects can
lead to disruption of dynamic stability, which is accompanied by switching the frequency, voltage
and part of the oscillators of the network to asynchronous mode.When designing new energy
systems and modernizing old ones, there is a sharp repercussions in predicting characteristics of
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energy systems. One of the ways to determine the stability of the system is a theoretical analysis
of operating modes in strong and weak effects on the system. Taking into account the real
parameters of each element of the system is almost impossible due to their large amount and the
complexity of the interaction of these parameters even within each element. The need to solve the
problem leads to a significant idealization of the parameters of the elements.

Keywords: power engineering, dynamic stability, technological consumption, useful efficiency,
energy, distributed energy.
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XULASO

Elektrik tochizati sistemlorinin miihiim xarakteristikasi istehlak¢ilarin fasilosiz vo keyfiyyatli
gidalanmasini tomin etmok bacarnigidir. Keyfiyyotin osas gostoricisi enerji sisteminin sistemo zoif
vo ya giclii tosirlordon irali golon normal is rejiminin miixtalif pozuntularindan sonra 6z
xlisusiyyotlorini qoruyub saxlamaq vo ya borpa etmok bacariidir. Sistemo zoif tosirlor osason
elektrik enerjisi  sistemlorinin  asir1  yiikklonmosindon qaynaqlanir. Enerji  sistemlorinin
elementlorinin bu ciir tasirlor zaman1 coroyanlar1 nominal doyorlordon bir godor ¢oxdur. Sistemin
zaif tosirlora davamliligl enerji sisteminin statik sabitlik omsallar ilo qiymatlondirilir. Mahz statik
dayanigliliq enerji sisteminin elektrik enerjisi sisteminin ayri-ayr1 qovsaqlarinin siradan ¢ixmasi
soraitinda i§ qabiliyyetinin saxlanmasina imkan yaradir.Enerji tochizati sisteminin normal is
rejiminin pozulmasi sistema giiclii olavolor naticosindo yarana bilor. Elektrik tochizati sistemino
giiclii tasirlars, bir qayda olaraq, sistemin caroyanlarinin nominal corayanlardan on dofalarle artiq
olan doyorloro koskin artmasi ilo bagli olan tosirlor aiddir. Belo tosirlor dinamiki dayanigliin
pozulmasina sobab ola bilor ki, sobokenin tezliyini, gorginliyi vo osilatorlarin bir hissosini
asinxron rejimo kecirmoklo miisayiot olunur.Yeni enerji sistemlorinin layiholosdirilmasi vo
kohnolorin -~ modernlosdirilmasi zamant enerji sistemlorinin ~ xarakteristikalarinin
prognozlasdirilmasinda koskin oks-soda yaranir. Sistemin dayanigliliginin miioyyon edilmosi
yollarindan biri is rejimlorinin sistem lizra giiclii vo zaif tosirlords nazari tohlilidir. Sistemin hor
bir elementinin real parametrlorini nozors almaq, onlarin boyiik miqdar1 vo bu parametrlorin hotta
har bir element daxilinds qarsiligli miirokkabliyi sababindon demok olar ki, miimkiin deyil.
Problemin holli zorurati elementlorin parametrlorinin shomiyyotli dorocodo ideallagdirilmasina
gatirib ¢ixarir.

Acar sozlor: elektroenergetika, dinamik dayaniqliliq, texnoloji sorf, faydali is omsali, enerji,
paylanan enerji.
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Giris: Boyiik enerji sisteminin on miihiim hissosi kompleks sistemlor kateqoriyasina aid olan
elektrik enerjisi sistemloridir. M&vzunun aktualligi kimi elektroenergetika sisteminin dayaniqliliq
sisteminin tohlili se¢ilmisdir

Magsad : Moqalodos asagidaki vozifolorin yerinoe yetirilmosi qarsiya qoyulmusdur:

- elektrik enerjisi hasilatinin artmasi hesabina enerji tochizati sisteminin suratli inkisafi;

- kommutasiya avadanliglarinin giiclorinin artmasi, qisagapanma corayanlarinin giymatlorinin
yiiksolmasi vo s.

- elektroenergetika sisteminin statik vo dinamik dayanigliginin hesablanmast;

Metodlar: Elektroenergetika sistemlorinin tohlili zamani sistemin yalniz elektromagqnit
parametrlorini deyil, hom do sistem elementlorinin mexaniki parametrlorini nazoro almaq
lazimdir, ogor bu parametrlor sistemdo elektromaqnit proseslorino tosir gostorirso. Sohbot ilk
novboda ilkin miiharriklordon (turbinlorden), elektrik enerjisi generatorlarindan, avtomatik
tonzimloyicilordon, yiik miihorriklorindon gedir [2]. Qeyd etmok lazimdir ki, dinamik dayanigliq
dedikda, sistemin boyiik hiddotdon sonra ilkin vaziyyati va ya ilkin vaziyyets praktik olaraq yaxin
(sistemin istismar sortlorino uygun golon) borpa etmok qabiliyyotini basa distrlor. Elektrik
sisteminin statik dayaniqligi dedikdo, onun kic¢ik hiddotin qisamiiddotli tosirindon sonra ilkin
rejimi barpa etmok qabiliyyati basa diisiiliir. Parametrlor kimi, adoton, es-nin qovsaq noqtolorindo
gorginlik va corayanlar qabul edilir vo generatorlardan birinin va ya yiik giicliniin motor valinda
mexaniki anin doyigsmasini hiddatlo basa diisiirlor. Baxilan hiddotlorin az olmasi naticosindo enerji
sistemi statik davamliligin tohlili zamani xatti dinamik sistem kimi nozorden kegirilo bilor. Statik
davamliligin pozulmasi miixtolif fiziki tobiotin soboblori noticosindo bas veroa bilor. Sistemin
operativ idaro edilmosi zamani Limit rejimlorinin hesablamalari sxem-rejim situasiyasinin
doyismosi nozoro alinmagla aparilmalidir, antidavari avtomatikanin  morkozlosdirilmis
sistemlorinin adekvat igi iso rejimin parametrlorinin ohomiyyotli dorocodo doyismo siirati ilo
sortlonon ¢ox qisa miiddot orzindo gozalarin ¢ox sayda olmasina baxmagi tolob edir. Buna gors do
operativ idaroetmo masalolorinin xiisusiyyatlorini nezera alan yeni yanagmalarin islonib
hazirlanmasi tolob olunur (sokill).
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Sakil 1. Operativ idaroetmo masolalorinin xiisusiyyatlorini nozors alan yeni yanasmalarin totbiqi.

Bu halda generatorun bos gedisinin vo sobokonin gorginliyinin elektrik horokotverici qiivvosinin
fazas1 doyisilir. Sinxron generatorda generator rotorunun vo statorun maqnit sahasinin qarsiliqlt
movqgeyi doyisir. Generator rotorunun miigavimat elektromaqgnit ani turbin firlanma mexaniki
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dogigosino borabordirss, sistemin sabit tarazligi saxlamilir [4] Lakin generatorun elektrik
horokotverici qiivvosi, soboko gorginliyi vo elektrik enerjisinin  Otiirlilmosi  sisteminin
xarakteristikalar1 miioyyon qodor olduqda, soziigedon sistemin otiiro bilocoyi maksimum giic
doyori movcuddur. Turbinin giicli hoddon artiq olduqda, turbin mexaniki ani generatorun
elektromagqnit ani il tarazlagdirilmir. Bu, sistemin statik sabitliyinin pozulmasina gatirib ¢ixarir.
Statik dayanigligin pozulmasi rotorun firlanma tezliyi nominal siirotin daha ¢ox olmasina gotirib
cixarir, generatorun elektrik harokot edon giic tezliyi daha ¢ox soboks tezliyina g¢evrilir. Biitlin
bunlar sistemin koskin cari siirotino gotirib ¢ixarir. Miidafio elementlori generatoru sistemdon
sondiirmalidir. ©ks halda, bu, biitiin elektrik enerjisi sisteminin sabitliyinin pozulmasina gotirib
cixara bilor [5] Ogor turbin gilicli, mosolon, generatorun elektromaqnit giiciiniin maksimal
miimkiin shomiyyatino ¢atarsa, dayaniqligin aperiodik pozulmasi bas verir. Generator islok
voziyyotdo oldugda vo ya kifayot godor aktiv miigavimot goOstoron elektrik otiirtici (elektrik
Otiirlicli xotti) vasitosilo otiiriilon asag1 giicdo turbogeneratorun 6ziinti dartmasi miimkiindiir [2]
Bu, hom yiiksok stirotli foaliyyotin, hom do notico oldo edilmosinin etibarliligini tomin edon
effektiv metod va alqoritmloarin islonib hazirlanmasina gatirib ¢ixarir.

Sistemin statik dayaniqligt ododi doyeri, generatorun son giicliniin forqi vo generatorun real
gliciiniin, baxilan vaxt orzindo generatorun real giicline nisbati ilo miioyyon edilon omsalla
qiymatlondirilir. Generatorun nominal giiciindo baxilan sistemin statik dayaniqliq amsali 0.55-2
barabordir [5]

Sistemin dayanigliginin pozulmasi elektrik enerjisinin otiiriilmasi sisteminin elementlorino giiclii
tosirlordon qaynaqlana bilor. Kifayot qodor tez-tez sistemin normal is rejiminin pozulmasina sabab
ildirnm axidilmasindan sonra izolyasiyanin pozulmasi noticosindo elektrikotiiriicii xotto qisa
gqapanma olur. Modelds qisa dovra simiilasyonu {igiin qisa qapanma CC istifads olunur. Giiman
edilir ki, elektrikotiiriicii xottin ikinci zoncirinin ortasinda qisa qapanma bas verir. izolyasiyanin
pozulmasi an1 va tosir miiddati qisa izolyasiyanin parametrlorinin Is pancorasinde miioyyen edilir
Qrafikdon do goriindiiyii kimi, ogor dayaniqliq qorunursa bu proses yeni gozadan oavvalki rejimin
yaranmas ilo bitir. Oks halda iss dayaniqliq prosesinin pozulmasi eyni zamanda asinxron rejimin
zodolonmasina gotirib ¢ixarir. Bu halda iso EES-in normal foaliyyoti miimiikiin deyli.

Homginin, dayaniqligin pozulmasi islok sistyemin ayrilmasi ilo naticalonirse, bu zaman giic qeyri-
balansi rejim parametrlorinin ciddi tohliikali hodlordo doyismosino sobab olur. Rejim parametrlori
(1) rogsi, (ii) aperiodik vo (iii)) monotin formada yerlorini doyigo bilor. Beloliklo do kegid
prosesilori do eyni formada qruplagdirilir. Qurasdirilmis rejimin ovozlonmo sxemi sokil 2-do
gostorilmisdir.

Bir rejimdon digorino ke¢id zamani sistemin elementlorinin elektromaqnit voziyyati doyisir,
generatorlarin vo miihorriklorin valinda (vordonssindo) mexaniki vo elektromaqgnit momentlor
arasinda balans pozulur. Bu onu gostorir ki, kecid prosesi sistemds elektromaqnit vo mexaniki
doyisikliklorin mocmusunu xarakterizo edon prosesdir, onlar bir-biri ilo qarsiliglislagali vo
qarsiliglitasirlidir, biitov bir vahidi ifads edirlor [7]

Elektrik sisteminin rejimlorinin gorarlagsmis vo kegid rejimlorino boliinmasi sorti olaraq gobul
olunmugdur. Real sistemin gorarlagsmis rejiminde onun parametrlori asagida gostorilon amillorlo
olagodar olaraq daima doyisir:

-yiikiin doyigmasi va tonzimlayici qurgularin bu doyismolora reaksiyasi ilo;

- sistemin kommutasiya sxeminin normal istismar doyigsmolari ilo;

-ayriligda generatorlarin qosulmasi, agilmasi va ya onlarin giiclorinin doyisdirilmasi ilo.

| PAHTEI
| 124 | PROCEEDINGS OF AZERBAIJAN HIGH TECHNICAL EDUCATIONAL INSTITUTIONS




ISSN: 1609-1620, E-ISSN: 2674-5224

PAHTEI

REFEREED & REVIEWED JOURNAL

E-ISSN: 2674-5224

VOLUME 18 ISSUE 07 2022

2,548 00312 o3z 101
Eg 0,366 1
. 0,298 2115 J0.321 in13a
| | i’_\g "‘\."‘\'"‘\'”‘\_._."‘}\g‘\“."" % et |Z| --Jxﬁ,.ﬂ\.
~ (4] [3]
0.00106+§.0048 0.0067+0.0105
Ry=4,42

-_4’

D X,=j1,539
L

Sokil 2. Qurasdirilmis rejimin ovozlonma sxemi.

Qeyd edak ki, dayaniqliq vaziyyati yalniz geyri-balansin komiyyati ilo deyil, elocs do sinxron
masinlarin ilkin bucaq farlori ilo toyin olunur. Eyni hoyoacanlandirici tosir miixtalif ilkin rejimlordo
bir halda dayanaqligin pozulmasina , digar halda iss saxlanilmasi ila naticalons bilar. Eynils, qeyri
— balansin davametmo miiddoti vo yigilmis enerjinin miqdar1 da dayanmigqligin pozulmasinda
(qgorunmasinda) miithiim rol oynayir. Kicik giymatlords dayaniqligin saxlanlmasi ehtimali daha
yiiksok olur [6]

Belolikla, sistemin gorarlagsmis rejiminin parametrlorinds hor zaman ki¢ik hayacanlandiric tosirlor
movcuddur ki, homin tosirlordon o dayaniqli olmalidir. Bu tosirlor tobii olaraq sorbast horokatlorin
yaranmasina sabab olur vo harokatlor artan vo ya sonon, ragsi vo ya aperiodik oal biler. Onlarin
xarakteri elektroenergetika sisteminin foaliyyotinin zoruri sorti hesab olunan statik dayanigligi
miioyyon edir [8]

Noatica: Moqalado miirakkab elektroenergetika sistemlarinin dayaniqliliginin todqiqi naticolorinin
oldo edilmasi va islonmaosi iiglin vaxtin azaldilmasina imkan veron dayanigligin tohlili metodlari
toklif edilmisdir. Nozars alsaq ki, miiasir elektroenergetika sistemlori cox sayda elementdon ibarat
kifayat qodor miirokkab sistemlordir, Gyronilon proseslori adekvat sokilds oks etdiran, lakin eyni
zamanda ‘"siirotli tosir gOstoron" analiz {sullarindan istifado etmoyo imkan veron
Elektroenergetika sistemlori modellorinin olds edilmosi mosalosi xiisusi ohomiyyat kosb edir. Isdo
kompleks sistemlorin statik sabitliyini tohlil etmok iiglin cdvhor amsallari matrisinin totbiqi ilo
generatorlarin asynchronous komponentlorinin toxmini nozors alinmaqla mdévgeli modeldon
istifads etmok toklif olunur. Dayaniqligin analizi zamani yaranan mosalolor olduqca miirokkobdir
vo boyiik hocmlidir. Ona goro do baxilan hadisonin fiziki mahiyyatini basa diismok {igiin holl
olunan masalanin sadolosdirilmasine miiraciat edirlor. Elektrik stansiyalar1 va enerji sistemlorinin
paralel iso birlogdirilmosi, orazido boyiik giic vo uzunluglu enerji birlosmolorinin yaradilmasi
dayaniqligin pozulmasi tohliikosini artirir ki, bu da belo sistemlorin normal iglomosini tomin
etmoyo imkan veron dayaniqliligin tohlili metodlarinin tokmillosdirilmasinin zoruriliyino sobab
olur. Elektroenergetika sisteminin dayaniqliliginin keyfiyyatli qiymetlondirmalarinden istifads
onun tohlili masoalalorinin hollini shomiyyatli doroacado sadslosdirmoyo imkan verir. Sistemlorin
layihalondirilmasi veo istismari, avtomatikanin qurulmasinin sec¢ilmasi morhalalorinde keyfiyyatli
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analiz metodlariin totbiqi miimkiindiir. Eyni zamanda, hom statik dayaniqligin, hom do dinamik
analizin keyfiyyotli metodlarinin islonmosi aktualdir. Statik davamlihi@in tohlili {iglin
iimumilogdirilmis todqiqat metodikasi toklif edilmisdir ki, bu da damper omsalinin matrislorinin
simmetrik torkib hissolorinin xarakterinin yoxlanmasi vo sinxronlasdirict giiclorin osasinda
tarazligin tohlil olunan vaziyyetinin sabitliyini qiymatlondirmays va prosesin hom aperiodik, hom
do toraddiidlii inkisafinin miimkiinliiyiinii nozors almaga imkan verir.
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ABSTRACT

As we know, the strategic roadmaps and plans developed for the main sectors of the economy will
ensure sustainable economic development in the country, the competitiveness of the economy,
inclusion and further increase of social welfare. Responding to global challenges, Azerbaijan will
strengthen its position in the world economy as a result of attracting investment, a free
competitive environment, access to markets and the development of human capital. Over the past
10 years, the Azerbaijani economy has entered a qualitatively new stage as one of the countries
with the highest economic growth rates in the world. However, as a result of the COVID-19
pandemic, which began to spread rapidly in the world in 2019, not only Azerbaijan, but also many
countries around the world were strongly affected, both economically and socially, and there were
some setbacks in the economy. The economic crisis caused by the COVID-19 pandemic is much
greater than the economic crises and disasters that have taken place in the last 40 years. It is
estimated that the global crisis will be caused by the pandemic will be much deeper and more
permanent than previous global crisis. The world economy shrank by 3.75% in 2020, which is
nearly twice the contraction in the global financial crisis. In my article, it will discuss the
formation of the Azerbaijani economy, the impact of the global pandemic on the country's
economy, the measures taken by enterprises during the COVID-19 pandemic and the advantages
and disadvantages of these measures.

Keywords: economy, COVID-19 pandemic, accounting policy

Introduction: The economic reforms implemented in Azerbaijan have been accompanied by a
significant increase in the country's global rankings. According to the World Bank's Doing
Business report, Azerbaijan was rated the world's "leading reformer state™ in 2009. In addition,
according to the World Economic Forum's Global Competitiveness Report 2016-2017, Azerbaijan
ranked 37th out of 138 countries, up 27 places from 2006. This shows that Azerbaijan has strong
economic capabilities and is confidently on the path of rapid development. Periods of economic
development can be divided into several stages. The first of these can be called the period of
"from recession to progress.” This period covered the end of the twentieth century, ie the 90s.
When our country regained its independence in 1991, it faced many difficulties, but nevertheless
developed steadily and rapidly. We can classify the country's economic growth over the past 25
years into four phases.

» Recession period (1991-1994)

» Deep economic reforms, transition and recovery period (1995-2003)

» Period of economic development and progress (2004-2014)

» Period of low oil prices.
The model of economic development is a system in itself, it consists of relatively stable,
qualitatively realistic elements, and the interaction of these elements, thanks to the interaction,
acts as a whole. Each economic development model is driven by certain mechanisms. The

PAHTEI [
PROCEEDINGS OF AZERBAIJAN HIGH TECHNICAL EDUCATIONAL INSTITUTIONS | 127




ISSN: 1609-1620, E-ISSN: 2674-5224

PAHTE!I

REFEREED & REVIEWED JOURNAL VOLUME 18 ISSUE 07 2022

E-ISSN: 2674-5224

economic development model is improved when necessary and enriched with new components.
Azerbaijan 2030: as stated in the National Priorities for Socio-Economic Development, in order to
have a steadily growing competitive economy, economic growth must be based on advanced and
effective private initiatives, innovative private sector activity must be revitalized and the share of
the non-oil sector increased. [10]
The following five National Priorities for the country's socio-economic development must be
implemented in the next decade:

1. A steadily growing competitive economy;

2. A dynamic, inclusive and socially just society;

3. Competitive human capital and a space for modern innovations;

4. Great return to the liberated territories;

5. Clean environment and "green growth™ country.
In a day-to-day booming economy, there has been a stagnation. The COVID-19 pandemic, which
began in the Chinese city of Wuhan, has seriously damaged the country's economy and people's
well-being. It is stated by the leading organizations of the business world that the economies of
the countries are going through extraordinary times due to the COVID-19 pandemic, and different
views are emphasized on how the pandemic will affect these economies. Angel Gurria, Secretary
General of the OECD (The Organization for Economic Cooperation and Development), in his
statement at the G20 Summit on 25 March 2020, stated that measures for public health are being
implemented these days, that the economies of many countries will enter a stagnant period due to
high costs, and that this situation will become more serious. He stated that it may have negative
consequences on the country's economies in the next stages, and that continuing the fight against
this pandemic should also be seen as an effort to restore economic normalization as quickly as
possible.

Objective: It is to regulate the financial accounting policy of enterprises and organizations during
the pandemic process, and to measure its effectiveness and efficiency.

Methods: The article will be researched using several methods at the time of writing, the first of
which is the analysis method. This method is one of the most widely used in research.

The methods of analysis in the article are intended to study in detail the impact of financial
markets on economic development. Another method we use is to clarify the problem. One of the
most important factors in writing an article is to correctly identify and analyze current problems.
The problems we have chosen are related to the financial system, which stimulates economic
development, and the COVID-19 pandemic, which is currently causing some difficulties.
Analyzing these problems and taking measures to solve them will increase the country's economic
development potential. Internal data sources were first used to clarify the problem. At the same
time, the database of the State Statistics Committee of the Republic of Azerbaijan was accessed,
what may be expedient to analyze the theories and ideologies that affect the economy of the
country and the enterprise, to study the applied approaches. The main focus of the article is on the
threats to the economy during the COVID period, measures to ensure that these threats become
opportunities and aimed at economic recovery in the post-COVID period.

Research model: Although the disruptions in production were only experienced in Asian
countries at the beginning, it has recently begun to have effects on supply chains around the
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world. All businesses, large or small, have faced serious challenges, especially in areas such as
aviation, logistics, tourism and accommodation.

After the COVID-19 disease spread around the world and turned into a kind of pandemic, we see
that possible ethical dilemmas and consequences expected in many countries, despite
sociocultural, population, economic and political differences. We can classify our findings
regarding these as follows:

Unemployment Rise.

Loss of Prosperity.

Budget Deficits and Increasing Public Debt.

Digitalization.

Food safety.

Health.

YVVVYVYYY

Unemployment rise: When the COVID-19 pandemic spread all over the world and people were
restricted from leaving their homes, there was a shock pause in economic activity around the
world. Except for a small number of sectors such as cologne, masks, cleaning products, cargo,
courier and internet services, the use of which has increased due to the pandemic, production in
all other sectors has decreased remarkably. Production has almost stopped in the transportation,
tourism and sports sectors related to human mobility, and in the sectors of events such as
congresses, conferences, cinemas, theaters and concerts that require people to be together. As a
natural consequence of the decrease in production, unemployment rates of countries have
increased. Governments have tried to prevent the unemployment rate from increasing further by
emphasizing that the pandemic is temporary and easing the cost of labor on employers. As
unemployment increases, economic costs such as unemployment payments, loss of production
and tax revenues, as well as sociological and psychological problems may increase. Those who
are unemployed for a long time may become poor, their mental health may deteriorate, and their
self-confidence towards work may decrease.

Loss of Prosperity: The deaths due to COVID-19, the restriction of people leaving their homes,
and the inability to hold events such as weddings and marriages have led to social and
psychological costs that cannot be measured with money. However, here we will focus on the loss
of welfare caused by the decrease in income caused by the pandemic. Due to the pandemic, it is
desired to maintain a distance of 1-2 meters between people according to the size of the risk, so
production could not be made for months in many sectors such as transportation, tourism, hotel
management, home services, sports, hairdresser, conference, cinema, concert, wedding. In the
above-mentioned sectors, production stopped completely in March, April and May, and could
only be partially realized in June and other months [3].

Budget Deficits and Increasing Public Debt: In order to reduce the damage caused by the
pandemic in the business world, entrepreneurs and workers had to be supported with public
resources. Due to the contraction in economic activity, the public finance balance deteriorated,
budget deficits and debt stock increased. With the effect of the COVID-19 pandemic, the budget
balance deteriorated more in 2020.
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Digitalization: Being assertive in global competition and seizing opportunities with strong
foresight is possible by making quick decisions, implementing the decisions taken, and producing
innovative technological solutions. Today, in line with the opportunities offered by rapidly
developing information and communication technologies and changing social needs, there is a
need for a holistic digital transformation that brings together human, business processes, and
technological elements. With its elements such as digital transformation, qualified people, the
internet of things, cloud computing, blockchain, big data, and artificial intelligence, it makes
radical changes in business processes and social life and shapes the global economy. With
artificial intelligence, human life becomes easier, a new dimension is added to the fields of cyber
security and defense, and a more transparent, accountable, and participatory governance structure
is implemented. Thanks to digitalization, more technological, fast, efficient, flawless and low-cost
production can be made. Since digital technology is constantly and rapidly changing, the
digitalization process is an uninterrupted process and it is not easy to adapt to this process.

If we focus on the post-pandemic world and the bigger picture, not only the leading institutions in
this field, but almost all companies can bring forward their investments in communication tools
and technology by thinking long-term and strategically. Today, a significant part of operational
and routine manual work is automated with robotic process automation (RPA). More and more
complex processes are candidates to be executed with artificial intelligence.

Food safety: In the COVID-19 pandemic, the demand for all other goods and services decreased,
except for food and a limited number of goods that provide protection against the pandemic. The
demand for goods and services such as tourism, transportation, accommodation, restaurants,
patisseries, barbers, hairdressers, cinemas, concerts, congresses and conferences has almost
stopped, and shopping malls were closed to shopping when the pandemic was severe. Demand for
food products continued, as they are mandatory goods to be consumed under all conditions for a
healthy life. In the pandemic environment, it has been vital to produce and deliver food products
to the consumer in an adequate, uninterrupted and safe manner. Food security is the constant
availability, accessibility and usability of the food necessary for a healthy life. Disruption in
availability, accessibility, usability and continuity creates food insecurity.

Health: The demand for health services has increased due to pandemic diseases, especially in the
COVID-19 pandemic. In many developed countries of Europe, the capacity of health services,
especially intensive care services, remained insufficient, and the cost of health services was very
high. In England, the policy was initially followed by the spread of the pandemic in its natural
course, the development of the society's own natural protection, and each individual taking his
own precautions against the pandemic. In Azerbaijan, this policy was carried out more serious and
necessary measures were taken to counter the pandemic [2].

Azerbaijan adopted a robust strategy to fight the COVID-19 and to minimize the impact of the
pandemic on the population. The national authorities have implemented several containment
measures to halt the spread of COVID-19 with a people-centered approach. On 30 January 2020,
the Cabinet of Ministers of the Republic of Azerbaijan issued the Action Plan to prevent the
spread of novel coronavirus in the country. The Government established the Task Force under the
Cabinet of Ministers on 27 February 2020, consisting of senior officials of the relevant authorities
to coordinate the measures taken by the Government in response to the spread of the coronavirus
in the country. On 19 March 2020, the President of the Republic of Azerbaijan signed the
Executive Order on measures to protect public health in Azerbaijan and strengthen the
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countermeasures against coronavirus infection. According to the Decree, Special Coronavirus
Response Fund was established to provide financial assistance to the country’s response
measures. Around 12 million US dollars were allocated to the Fund from the President’s
Contingency Fund. Presidential Executive Order, dated 19 March 2020 regulates a number of
measures to reduce the negative impact of coronavirus pandemic on the economy of Azerbaijan,
macroeconomic stability, employment, and entrepreneurship. The Action Plan aimed at
implementing the Presidential Order includes large-scale, effective, and efficient measures. 2
billion US dollars have been allocated for these purposes. Today, over 20 state-owned hospitals
serve COVID-19 patients in Azerbaijan. One of the largest and most modern hospitals in the
country - the New Clinic - was inaugurated shortly after the outbreak of the COVID-19.
According to the Executive Order signed by the President of the Republic of Azerbaijan on 7
April 2020, 11 modular hospitals for COVID patients have been constructed within six months as
a part of additional measures. These modular hospitals will provide additional 4,100 hospital
beds. It is planned to build seven additional modular hospitals. The local production of face masks
has been launched in Azerbaijan as the next step to fight the global coronavirus pandemic. Along
with medical masks, disposable protective clothing, disinfectants, sanitizers, etc. are also
produced locally. In its global efforts to fight the COVID-19 pandemic and express its solidarity
with states affected by the virus, the Government of Azerbaijan has donated 5 million US dollars
to WHO.

Results: In comparison to Western Europe, the impact of the COVID-19 pandemic on public
health in the six EU Eastern Partner (EaP) countries was constrained in the first stage of the global
epidemic. Late February saw the first cases of COVID-19 in Armenia, Azerbaijan, and Georgia.
The virus's spread was stalled by rapid containment measures by limited intra-regional mobility,
and the number of cases reported in the South Caucasus remained low. Early in March, as the
pandemic's epicenter shifted from Italy to other West European countries, the Republic of
Moldova and Ukraine began to record more cases and implemented containment measures similar
to those used by other European countries, such as school closures, regulations on global tourism,
and strict limits on public meetings. Belarus is the only EaP country that has not implemented
extensive quarantine actions. [13]

During the summer, the contentment of preventive actions permitted for a steady resumption of
economic activities, which was pursued by an outbreak of infections in September. Ukraine,
Moldova, and even Georgia, which had been very effective in limiting infection rates during the
first cycle of the pandemic, have seen peaks in the amount of reported new cases. Such short-term
trends demonstrate that the public health situation can change quickly as hard as the virus is
present and no vaccine is available. The EaP region had 524 012 cases reported and 9 128
fatalities as of October 13 [3].

The crisis' economic consequences are already being felt. Economic growth in key European,
North American, and Asian markets was hit harder by the concurrent supply and demand shock
than during the Great Recession of 2008-2009. According to the OECD's reference period, global
GDP will tender by 4.5 percent in the year.

The latest decline in oil has magnified the economic effect on the EaP region, which seriously
influences Azerbaijan and Belarus but it also has an influence on other EaP countries, especially
Georgia, through the trading activities and capital inflows. The fall in oil prices has pressed
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Russia into an economic crisis for the 2nd time in five years, according to the EBRD, which
forecasts a 4.5 percent sharp drop in GDP this year.

Quarantine and social isolating indicators, which are critical for delaying the pandemic's
expansion, are wreaking havoc on small and medium-sized businesses (SMEs), as demand for
services other than food business dropped. In recent years, EaP governments have achieved major
reforms to assist their SMEs and improve their environments.

Nevertheless, the present situation necessitates the implementation of good support packages that
include not only direct lines of credit and loans for SMEs, but also financial and economic policy
measures. In the medium and long term, concentrated assistance will be required, particularly to
assist SMEs in rapidly recovering from the global recession by assisting adoption of technology,
more flex legislation, and improved access to finance. International organizations, such as the Eu
Countries, are assisting the region in its crisis response. The EU has set aside €80 million to cover
urgent needs, with a further emergency support package of up to €966 million to aid the six
countries' socio-economic rehabilitation.

Fig. 1: Total COVID-19 deaths per million inhabitants (log scale)

1 10 100 1000

Georgia 21
Azerbaijan 60

Belarus 95

Ukraine 114
Armenia 344
Moldova 362

Germany 115
France 501

Italy 598

Spain 708

Source:https://www.oecd.org/coronavirus/policy-responses/covid-19-crisis-response-in-eu-
eastern-partner-countries-7759afa3/

COVID-19 cases were first noted in EaP countries in late February/early March 2020, quickly
after the virus started to circulate in the EU. Since then, the number of reported in the media new
infections in the EaP region as a whole has risen significantly, following the global trend, to reach
the first highpoint near the end of June. Following a slowing economy in July/August, the amount
of new infectious diseases spiked in September, bringing the total number of reported cases to 524
012 and 9 128 deaths as of October 13th. Ukraine seems to to be the most directly impacted state
in the region in global terms, even if Moldova has the highest per-capita death rate (Fig. 2). [13]

Figure 2: COVID-19 crisis response in Eastern Partner countries
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Furthermore, the COVID-19 scandal has had an impact on energy marketplaces, contributing to a
significant drop in oil and gas prices, owing to an unexpected decline in global demand and rising
supply. This will have particular implications for Azerbaijan, where the extractive industries
sector accounts for around 35% of GDP and over 90% of exports, and Belarus, where perfected
petroleum product exports account for roughly 20% of GDP.

Conclusion: When we look at the studies conducted in previous years and the reports published
by scientists, it was predicted years ago that we would face more pandemics in the globalizing
world and that these diseases would affect all societies without discrimination. At this point, it
cannot be predicted from which source, when or in what way the pandemics will occur. However,
the severity of these pandemics will be determined by how political decision-making mechanisms
will manage the situation and which health management tools will be used. With this pandemic, it
became important once again that states should be ready against it and how societies should
behave towards pandemics. In particular, the panic environment created by the pandemic has led
people to seek easily accessible remedies. In addition to the measures taken against the disease,
institutions such as the World Health Organization and the Ministry of Health had to issue
warnings and notices for the spread of myths and false information. So much so that in many
developed countries, quarantine practices were opposed and people organized protests on the
streets. Another important result that emerged with COVID-19 was the fact that the strength of
the countries, which are among the strongest in the world in terms of having economic, social and
military opportunities, is how fragile their strength is in the face of any pandemic.

For now, it is possible to say that there is a phase of acquaintance between humanity and COVID-
19. Therefore, although it is not known how the pandemic will follow in the next period, it is
thought that studies and investments in preventive health services should be increased within
health systems. In the post-pandemic period, alternative plans should be made for the rapid
recovery of the economy. Again, the time period of about 2 years left behind has shown that
human beings should be ready to change their normalcy in the next period. In particular, planning
by the state administrations to increase the health literacy level of the society and the degree of
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transferring the acquired knowledge to daily behavior, and initiating social education activities in
this direction, strategically adapting the financial situation and the country's economy to such
situations, taking the necessary measures as soon as possible. It is thought that work should be
started in this direction. Finally, as stated above, it is not known how the pandemic will follow
from now on. Therefore, it may be the beginning of a bigger disaster for countries and individuals
to relax, relax because the pandemic is over, and return to their old normals without complying
with the measures. For this reason, as countries and cities, as well as humanity, we should be able
to re-plan our next life in accordance with the fight against pandemics and act in the interests of
humanity instead of individual interests.
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XULASO

Bildiyimiz kimi, iqtisadiyyatin osas saholori iizra hazirlanmis strateji yol xaritolori vo planlar
Olkodo davamli iqtisadi inkisafi, iqtisadiyyatin rogabot qabiliyyatini, sosial rifahin inklizivliyini
vo daha da yiiksoldilmosini tomin edocokdir. Qlobal cagiriglara cavab veron Azorbaycan,
investisiyalarin colb edilmosi, azad rogabot miihiti, bazarlara ¢ixis vo insan kapitalinin inkisafi
naticosindo diinya iqtisadiyyatinda 6z movqgeyini méhkomlondiracok. Son 10 ildo Azorbaycan
iqtisadiyyat1 diinyada on yiiksok iqtisadi artim tempino malik 6lkolordon biri kimi keyfiyyotco
yeni marhaloys gadom qoyub. Lakin 2019-cu ilds diinyada siiratls yayilmaga baglayan COVID-19
pandemiyasi noticosindo tokco Azorbaycan deyil, diinyanin bir ¢ox 6lkolori hom iqtisadi, hom do
sosial baximdan giiclii tosiro meruz qalmis, iqtisadiyyatin inkisafinda miioyyon gerilomalor
olmusdur. COVID-19 pandemiyasinin yaratdigi iqtisadi bohran, son 40 ildo bas veron iqtisadi
bohran vo falakatlordon gat-qgat boylikdiir. Diinya iqtisadiyyat1 2020-ci ilds 3,75% kigildi ki, bu da
global maliyyo bohranindaki azalmadan toxminon iki dofodir. Moqalodo Azorbaycan
iqtisadiyyatinin formalasmasi, qlobal pandemiyanin &lke iqtisadiyyatina tesiri, COVID-19
pandemiyasi zamani miiossisalor torofindon hoyata kegirilon todbirlor vo bu todbirlorin miisbat vo
monfi cohatlori miizakirs olunacagq.

Agar sozlar: igtisadiyyat, COVID-19 pandemiyasi, ugot siyasati
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ABSTRACT

The possible areas of using bentonite clay deposits in Azerbaijan, including metallurgy, oil and
gas, oil refining, chemistry, food, agriculture, etc. are investigated in the article.

The process of development of oil industry and expansion of applications in Azerbaijan has
significantly increased the interest in studying the physical and chemical properties of bentonite
clay. Taking this into account, the main physicochemical properties suh as plasticity, swelling,
porosity, dispersion, etc. determining the industrial use of bentonite clay are studied.

Plasticity of bentonites - the degree of dispersion of montmorillonite crystals (flakes) increases,
which depends on the presence of both alkaline and alkaline soil elements, the interpackage space
of montmorillonite crystals.

Swelling of clays is determined by their granulometric and mineral composition, the content of
absorbed cations.

Bentonite clays are characterized by high moisture content or water absorption compared to other
types of mineralogical clays. One of the important natural properties of bentonites is their
dispersion, which depends on the type and amount of clay cations that can be functionally
changed, the more alkali metal cations are exchanged, the higher its dispersion. Depending on the
mineral structure, shape and type of surface of the particles, the plasticity also increases with
increasing degree of dispersion. The plasticity of clays mainly determines their connection.

One of the important natural properties of bentonite is their dispersibility, which is functionally
dependent on the type and quantity of clay cations. The diffuse layer of bentonite particles, the
more alkali metals, cations, usually in the sodium exchange, the higher its dispersion.

The study of the physical and chemical properties of bentonite clay fully meets the requirements
of many industries and will contribute to their widespread use in modern production.

Azerbaijan's oil industry developed, interest in studying the geological structure of bentonite
deposits increased. Annual capacity is 1 + 1.5 miIn. One of the largest deposits in the world (180
million tons) in terms of reserves to increase bentonite production, which is tons, is the
Dashsalahli bentonite clay deposit, which is currently being developed.

Bentonite clays are divided into sodium and silicate due to the presence of alkaline and alkaline
soil elements. Sodium montmorillonites have great adsorption and capacity properties. Studies
have shown that alkaline bentonite has the highest swelling in the aquatic environment. The
presence of water-soluble salts, especially alkaline earth metals, has a negative effect on
bentonites. Bentonite clay is characterized by high water absorption or moisture content compared
to other types of clay. Only Dashsalahli bentonite clay deposit consists of sodium
montmorillonites, which ensures its high industrial quality.
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By studying the above-mentioned promising fields and taking into account the needs of the world
market, it is possible to increase the production and processing of bentonite for the production of
various commodity products (powder, bentonol, granulated bentonite, etc.) in our country by 1.5-
2.0 times.For this purpose, a unique and powerful Azbentonite processing plant equipped with
modern equipment has been established in Baku.

Keywords: bentonite clay, montmorillonite, adsorption, sorption, swelling, industrial areas
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XULASO

Azorbaycanin bentonit gil yataglarindan mimkiin qodor istifado saholori o, ciimlodon
metallurgiya, neft-qaz, neft emali, kimya, qida, kond tosarriifati va s. arasdirilmigdir.
Azorbaycanda neft sonayesinin inkisafi vo totbiq saholorinin genislonmasi prosesindo bentonit
gilinin fiziki-kimyavi xassalorinin Gyronilmosine maraq xeyli artmisdir. Bunu nozoro alaraq,
bentonit gilinin sonayeds istifadosini miioyyon edon asas fiziki-kimyavi xassolor plastiklik, sisma,
mosamolilik, disperslik, su udma, yliksok adsorbsiya xiisusiyyatlori vo s.0yronilmisdir.

Bentonit gilinin fiziki-kimyavi xassolorinin todqiqi bir ¢ox sonaye sahalorinin toloblorine tam
cavab verir vo onlarin miiasir istehsalatda genis totbiqino tohfo verilocok.

Azorbaycanin neft sonayesi inkigaf etdikco bentonit yataglarmmin geoloji qurulusunun
dyronilmosine maraq artdi. illik giicii 1+1,5 mln. ton olan bentonit hasilatinin artim1 baximindan
ehtiyatlaria goro diinyada on boylik yataqlardan biri (180 mil. ton) Dagsalahli bentonit gil
yatagidir.

Qolovi vo golovi torpaq elementlorinin istirakina géra bentonit gillori natrium vo silikata boliiniir.
Natrium montmorillonitlori bdyiik adsorbsiya vo tutum xiisusiyyatlorino malikdir. Aparilmig
todqiqatlar naticasindo miioyyon edilmisdir ki, golovi bentonit su miihitinds on yiiksok siskinliya
malikdir. Onlarin torkibinds suda hall olunan duzlarin, xiisusilo do galovi torpaq metallarin olmasi
bentonitlors monfi tosir gostorir. Bentonit gili digor gil novlari ilo miiqayisads yiiksok suudma
gabiliyyeoti vo ya nomliyi ilo xarakterizo olunur. Sadoco Dagsalahli bentonit gil yatagi natrium
montmorillonitlordon ibarstdir ki, bu da onun yiiksok sonaye keyfiyyotini tomin edir.

Yuxarida geyd olunan perspektivli yataqlar todqiq edilorok diinya bazarinin tolobatin1 nozoro
almaqla respublikamizda miixtolif omtoslik mohsullarimin (toz, bentonol, qranulolasdirilmis
bentonit vo s) istehsali iiglin bentonitlorin hasilatin1 vo emalin1 1,5-2,0 dofa artirmaq miimkiindjir.
Bu mogsadle Bakida miiasir avadanliqla tochiz edilmis unikal vo giiclii “Azbentonit” emal
miiossisosi yaradilmisdir.
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Acar sozlar: bentonit gili, montmorillont, adsorbsiya, sorbsiya, sismo, sonaye sahalari.

Giris: Azaorbaycanda bentonit gillorinin on bdyiik yataqlar1 asasen Qazax (Dagsalahli, Qaymaxli,
Aslanboyli), X1z1 (Sixandag, Qasquraq, Boylor), Samaxi (Samaxi, Hacili), Qobustan (Qizildors)
Xirdalan (Xirdalan,) vo Abseron (Veqver, Perekiigkiil) rayonlarinda yerlosir [1 ].

Bentonit - iqtisadiyyatin bir ¢ox aparicit sahoalorindo genis totbigi olan geyri-metal mineral
xammalin mithiim néviidiir. Gillorin miixtolif novlori basoriyyato antik dovrlordon molumdur.
Bentonit gili adin1 ABS-da ilk dofo askar edildiyi Fort Benton sohorindon almisdir vo X1X osrin
sonunda sonaye hasilati baslanmigdir. Sonraki dovrdo bentonit gilino maraq xeyli artmis,
diinyanin bir ¢ox 6lkolorindos onlarin yataqlari askar edilmisdir

Diinyada bentonit yataqlart ABS (Black Hills, Sanders - Defiance) Kanada, Yunanistan,
Yaponiya, Italiya, Boyiik Britaniya, MDB vo digor dlkalordo malumdur [2 ].

Bentonit gilinin on asas minerali montimorillonit adim1 ilk dofo onun yaxmliginda tapildig:
Montmorillon (Fransa) soharindon almisdir. Ingiltarado bentonitlor "Fuler lands" adlanar.

MDB o6lksalarinde bentonit gil yataqlari iiglin daha ¢ox obyektin yerini gostoran miixtalif adlar
gobul edilmisdir. Mosolon Giirciistanin Tsxaltuba rayonundaki, Qumbri kondinin adindan
“Qumbrin”, Tiirkmenistanda Oglanli kondi adindan "Oglang6l", Azorbaycanda iso yerli ohali
torofindon agardici vasito kimi istifado edilon "gilabi" adlandirilmisdir.

Maqsad: Montmorillonit gillorinin iki genetik ndvii molumdur - hidrotermal va vulkanik-¢okma.
Ikinci genetik tipli sonaye shomiyyatlidir.

Bentonitlorin vulkanik-¢6kmo yataqglar1 doniz hdvzasinin sakit orazilorindo, sualti laqunlarda vo ya
donizin bos orazilorinde amolo golir. Daoniz suyunda, dispers tursulu tuflar uzun miiddoat tosir
altinda qaldigda dagilir va galovi soraitdo montmorillonits gevrilir. [3-4 ].

Mika silikatlar1 sinfino daxil olan montimorillonit qrupu, oslinds bonzor qurulusa malik
hidromikalar vo vermikulitin do aid oldugu mika silikatlar sinfino daxildir vo montimorillonit,
beydellit, nontronit, saponit, hektorit, sakonit kimi timumi diitur ils birlasirlor.

(Ca,Na) (Mg,AI,Fe)z [(SI,A|)4010] (OH)g-nHZO

Bentonit gilinin asas kimyoavi komponentlari SiO,, AL;O3, H,O az miqdarda TiO,, Fe;O3 FeO,
MgO, MnO, Nay0, K;0, SO3 va iizvi maddolordon ibaratdir.

Bentonitloro on az1 60-70% montmorillonit mineralindan ibarot olan, yiiksok baglama
gabiliyyatino, adsorbsiyaya vo katalitik aktivliyo malik olan inco dispersli gillor aid edilir.
Montmorillonit t¢ gatl gil mineralidir. Onun kristal qurulusu oktaedral aliiminohidroksil tobagani
ohato edon iki silisium-oksigen garisigindan ibaratdir. Onlar da 6z ndvbosindo struktur paket toskil
edirlor. Kationlarin struktur paketlori arasinda he¢ bir olaqo yoxdur. Buna goro do, dipol su
molekullar1 paketloraras1 bosluga asanligla niifuz edir vo onlarin inkigafi mineralin yiiksok

siskinliyini tomin edir. Eyni zamanda, montmorillonit kristallarinin ilkin hocmi 100 dofo artira
bilor.

Metodlar: Bentonit gillori vo onlarin emal mohsullar1 bir ¢ox spesifik xiisusiyyatloro malik
oldugundan, igtisadiyyatin bir ¢ox aparic1 vo miixtalif sahalorinds do genis totbiq olunur [5-8].
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Hazirda bentonit gillori, xiisuson do onlarin montmorillonit névleri domir filizi qranullarinin
istehsalinda genis istifado olunmasi ilo olagodar o diinya bazarinda da miihiim xammal hesab
olunur. Diinyada az sayda yiiksok keyfiyyatli bentonit yataglart malumdur.

Bentonitin ohato dairasi ¢ox genisdir: metallurgiyada, neft-qazda, t6kmo, neft-kimya, neft
emalinda, kimya, qida, kond tesarriifat1 sektorunda, homginin torpagin miinbitliyini artirmaq tiglin
istifads olunur va s [9-12].

Metallurgiya sanayesi: Kegmis SSRi-do bu sonaye sahosindo domir filizi qranullarinin istehsali
Ucln iri istehlak¢ilardan biri kimi Dagsalahli bentonit gilindon istifads edilirdi. Bentonit tozunun
hazirlanmasi birbasa qranullagsma fabriklorindo aparilirdi.

Azarbaycamn bentonit gil yataglarinin
asas istiada istiqamatlari

MMetallurgiya sanayesi ‘J |.| Neft kimya sanayesi
Tikma sanayesi Kimya sanayesi
Neft —qaz pixarma sonayesi | - Iaigat kimyas:
INeft —gaz emah sanayesi S —  Koand tasarriifan
Hidroenergetika va saxta (ida sanayesi
tikintisi

Torpagn miinbitliliyinin va
ekoloji mithitin  yaxsilagdinlmas:

Sakil. Bentonit gillorinin osas istifado saholori

Qeyd etmok lazimdir ki, domir filizi konsentratlarinin qranullasmasi prosesindo 6z miisbat
keyfiyyatlorino malik olan bentonitlor oritmo zamani ballastdir. Buradan aydin olur ki, aspirasiya
olunmus yiiksok keyfiyyotli bentonitlordon minimal miqdarda istifadoni tomin etmok lazimdir.
Vaxtiilo lazzimi mohkomlik vo qranullarin digor gdstoricilorini olde etmak ii¢lin toxminan 0,5%
Dasgsalahli bentonit gili totbiq edilmigdir [13-14].

Cixarilan bentonit gilinin oshomiyyotli hissosi forforlara, fayansa vo elektrokimyovi mohsullara
yiiksok davamliliq vermok ii¢lin istifade olunur. Laborator todqiqatlar gdstormisdir ki, bentonit
polimerlorinin emal1 onlarin baglama va kolloid-kimyavi xassolorini artirir.

Hedr1-qazcixarma sonayesi: Bu sonaye sahosi dorin kosfiyyat vo hasilat quyularinin
qazilmasinda istifado olunan yiiksok keyfiyyotli gazma mohlullarinin istehsali Ggtin bentonit gili
on godim istifadogilordon biridir. Darin neft quyularinin qazilmasinda vo basqa faydali qazintilarin
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miirokkab kasiliglori zamani gil moahlullarindan istifadasi xiisusi shamiyyat kasb edir. Bunun Ggln
osason natrium oksidlorinin listiinliiylinii toskil etdiyi bentonit gillorindon istifadosi, onlarin su ilo
daha yaxs1 islanir vo tez sisorok on kicik kolloid hissociklora daha asan pargalanirlar.

Tobii halda, yiiksok migdarda kalsium oksidi olan gillor qazma zamani1 mayelorinin hazirlanmasi
ucln yararsizdir, ¢iinki onlar suda kolloid mohlullar amale gotirmodon yalniz bdyiik hissaciklora
parcalanirlar. Bununla belos, onlara az miqdarda (toxminon bentonit ¢okisinin 3%-1) soda kiilii vo
digor reagentlor olavo edildikdon sonra yararli olur [15].

Bentonitdon, quyularin tamponaji zamani1 gel sementlori aldo etmok {igiin genis istifado olunur.
Bentonit pastasi inco ¢atl siixurlar {i¢lin yaxs1 tomponaj materialidir. Gipss az miqdarda Ca slavo
edilmasi bentonitdo borkitmo miiddstini uzadir, ona yiliksok dayaniqliq verir. Semento bentonitin
olave edilmasi suda davamliligini tomin edir.

Tokiimo sonayesi: Bentonit gilindon tdkmo sonayesindo ham qara, ham do slvan metallarin
tokiilmoasi vo karpicin lizlonmasi ligiin baglayici vo plastiklosdirici alavalor kimi istifado edilmosi
perspektivlidir. Toloblora uygun olaraq miioyyan edilmisdir, ki, onlarin nom soraitdo davamliligi
0,1 MPa-dan, quruda iso 0,3 MPa-dan az olmamalidir. Torkibindo zororli garisiqlarin  faiz
miqdarmin  Fe;O3 - 8,0; CaO + MgO - 8,0; sulfidli kikirdn - 0,2; CO; - 2,0 olmasi onlarin
respublika fabriklorindo tokmo istehsalinda istifado edilmosi zamani boyiik iqtisadi somora
veracokdir. Bentonit gilinin osas istiinliiyii diger gil novleri ilo miiqayisads yas vo quru soraitds
goliblomos garisiglarina yiiksok méhkomlik xtisusiyyati vermaosidir.

Neft emali sonayesi: Bu sonayedo Azorbaycan gilindon neft mohsullarinin tomizlonmosi zamani
istifado oluna bilor. Neft mohsullarinin dozalayicilarla slave tomizlonmasi mocburidir, ¢iinki
onlarin torkibindo iizvi, oksigen, kiikiird, azot birlogsmolori, doymamis karbohidrogenlor vo s.
soklinda ¢oxlu zararli qarisiglar var. Sonuncular saxlama zamani gotranli maddslor buraxir ki, bu
da neft mohsullarinin keyfiyystini chomiyyatli doracodo azaldir.

Adoton neft mohsullart sulfat tursusu, kaustik goalovi, furfural vo digor segici holledicilorla
tomizlonir; adsorbsiya prosesi neft mohsullarindan zorarli qarisiglari nohayat ¢ixarmagq tigiin alavo
tomizloms ilo basa catir.

Yiiksok udma qabiliyyatino vo digar spesifik xiisusiyyatlorine malik olan respublikanin bentonit
gilindon xam neftdon minerallagmis sularin ¢ixarilmasinda, hasilat zamani yerin tokinin
tutulmasinda tobii halda da istifads oluna bilaer.

Neft emali sonayesi tobii sorbentlori ovoz edorak, neft mohsullarinin adsorbsiya ilo tomizlonmasi
ticlin tursu ilo aktivlosdirilmis bentonitlordon ugurla istifads edo bilor.

Neft-kimya sanayesi: Bu sonaye sahasindo hom aktivlagdirilmis, hom do tobii bentonitdon ugurla
istifado edilo bilor. Aktivlogdirilmis bentonit sorbsiya xtlisusiyyaotlori ilo yanasi, neftin krekingindo
vo digar proseslordo katolik aktivliys malikdir. Yaglarin istehsalinda ytiksok dispersli galovi-
torpag-qolovi (Ca) bentonitlor miihiim rol oynayir.

Bentonitdon miioyyon Ol¢iilii hissaciklori olan inco dispers kolloid fraksiya ayrilir, hans1 ki
yiiksok molekulyar agirligli aminlor torofindon islonir. Alinan suya davamli bentonit materiali,
stirtkill yaglarinin osas komponentlorindon biridir.

Bir sira todqiqatlar gostorir ki, bentonit gilindon hom tobii, hom do aktivlogdirilmis formada neft-
kimya va neft emal1 sonayesindo miixtoalif katalitik proseslorda istifads oluna bilor.
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Kimya sanayesi: Bentonit gillori vo onlarin emali mohsullar1 bir ne¢a texnoloji proseslorda
istifado oluna bilor: polimer materiallarin istehsalinda; ¢irkab sularin tomizlonmasi iigiin
koaqulyantlar kimi; spirtlarin sintezinds; sintetik kauguk istehsalinda va s.

Qida sonayesi: Neft mohsullarinin agardilmasi vo emali zamani miioyyan edilon gilin yiiksok
sorbsiya xassolori, onlardan tokco bu mogsadlor iiglin yox, hom do yaglarin vo bitki monsoli
piylorin aydinlasdirilmasinda, homg¢inin sorablarin, pivonin, siralorin, sorbotlor, suyun vo s
tomizlonmasi {i¢iin istifado edils bilor.

Yag vo piy sonayesi, aktivlogdirilmis bentonitdon pambiq vo digar bitki yaglarinin tomizlonmasi
iclin ugurla istifado edo bilor. Aktivlesdirilmis bentonitlordon marqarin istehsali ii¢lin yag kiitlosi
almaq, homg¢inin asag1 dorocali sonaye yaglarinin tomizlonmosi {glin bitki yaglarmin
hidrogenlosdirilmasi prosesindo istifado olunan metal katalizatorlarin dasiyicilart kimi somorali
istifads oluna bilar.

Yiiksok disperslik vo bentonitin miibadilo reaksiyalar1 qabiliyyati bu proses iigiin boyiik
ohomiyyat kosb edir.

Turs miihitdo, bentonit gili, sorab materiallarinda natrium kationunu sorabin hidrogen ionuna
miibadilo edir vo naticade koaqulyasiya gedir, vo noticado bulaniqliq azalir vo sorab durulur.
Bundan basga bentonit gili eyni zamanda sorabda domirin, misin vo digor zororli qarisiglarin
miqdarini azaldir.

Moisat kimyasi: Bentonit vo onun momulatlarindan yuyucu, tomizloyici, agardici tozlarin,
mayelorin vo pastalarin, emulsiyalarin, dayaniqh silispensiyalarin, avtomobillorin vo digor
naqliyyat vasitalorinin iizlonmasi {igiin antikorozif konstruksiyalarin istehsalinda, ollorin, qab-
gacaqlarin yuyulmasi {¢iin preparatlarin hazirlanmasi, yagl paltarlarin tomizlonmosi, vo s.
istifado oluna bilor.

Boya istehsalinda inco dispersli bentonitlordon stabil asqilar, emulsiyalar yaratmaq, aktiv
doldurucular kimi va s.

Boya istehsalinda nazik dispersli bentonitdon sabit stispenziyalarin yaradilmasi, emulsiyalar, aktiv
doldurucular vo s.iigiin istifads edils bilar.

Kond tasorriifati: Kond tosorriifatinda bentonitin miixtolif istifado saholori tapila bilor. Yiiksok
dispersli bentonitdon kond tosorriifatinda, xostoliklorino garsi bitkilor vo heyvan parazitlori ilo
mibarizo Uglin pestisidlorin istehsalinda istifado oluna bilor. Bentonito osaslanaraq quslarin
giciglanmasina garsi vaksinlorin stabil aerozollar1 hazirlana bilor.

Bentonitlor yaxst su kecirmoyon materiallardir ki, bu da onlar1 suvarma kanallarinda vo su
anbarlarinda siizgoc materiali vo su kegirmayan pardslor kimi genis istifado etmoya imkan verir.

Hidroenergetika vo saxta tikintisi: Inco dispersli bentonit gilindon inyeksiya mayelori oldo
etmok tigiin boyiik somoraliliklo istifado edilo bilor. Bentonit siispensiyalarindan tobii qruntlarda
mosamalarin vo bosluglarin doldurulmasi zamani su kegiriciliyinin koskin azalmasi bas verir [16].
Bu xiisusilo saxtalarin, metro tunellorinin vo s. iri hidrotexniki qurgularin tikintisindo ¢ox
vacibdir. Bu magsadls dlgiilori 0,05 mm-don asag1 olan bentonit gilinden istifads daha faydalidir.

Torpagin miinbitliyinin vo ekoloji miihitin yaxsilasdirilmasi: Aparilan nozari tadqiqatlar onu
demoys asas verir ki, qumlu torpaqlarin miinbitliyini artirmagq {li¢iin bentonit gilindon rekultivasiya
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edici sorbent kimi istifade edilmasi neftlo ¢iriklonmis Abseron torpaqlar iiglin perspektivlidir vo
bu bir ¢ox rayonlarda elm vo kond tosorriifati istehsali {iclin boyilik maraq dogurur.

Bozi dlkalorin tocriibasi gostorir ki, 1 qa qumlu yera 5-8t bentonit gilinin tdkiilmosi kond
tosarriifat1 torpaqlarinin aqrofiziki va tabii fiziki xiisusiyyatlorini yaxsilasdirir [17].

Bentonit gilinin tesiri agsagidakilarla ifads olunacaq:

- bentonit gilinin qumlu torpaqda totbiqi, torpagin strukturunun yaxsilagsmasina komok edocok;
-riitubotin alinmasi {igiin bentonit hissociklorinin sigsmosi vo hissociklorin sothinds fokuslanmig su
molekullarinin tobagolorinin omolo golmasi bas veracok ki, bu da ilkin mikro- bosluglardan sorti
olaraq kapilyar bosluglarin meydana golmosina sabab olacaq;

- torpagin iifiiqi vo saquli kegiriciliyi tonzimlonacok ki, bu da suvarma suyunun qorunmasini vo
somorali istifadasini tomin edacak;

- torpagin qravitasiya qabiliyyatini yiiksoldocok, beloliklo, qravitasiya suyunun yerdoki horokoti
daha dorin tobagolords infiltrasiya hesabina su itkisini azaldacaq vo onun kapilyar galxmasi
noticosindo list toboagolora daxil olmasi yaxsilasacaq;

- bentonit gilinin tasirindon vo natica etibarilo torpaqda bitkiler iiclin riitubstin saxlanmasini
yiiksaldocok ki, bu da vegetasiya dovriindo bitkilorin daha dayaniqli su tochizatina vo mixtoalif
kond tasarriifatinda bitkilorinin mohsuldarliginin artirilmasina komok edacokdir.

Geniglonmis gil istehsali ii¢lin bentonit gilinin asagi siskin sortlarinin istifadosi boyiik ochomiyyot
kasb edir [18]. Qranullarin hazirlanmasinda vo basqa moqsadlor liglin yararsiz olan bentonit
gillorinin keramika istehsalinda da istifado oluna bilor. Hor il karyerlordo yiiksok keyfiyyatli
bentonitlorlo yanasi, respublikada genislonmis gil vo miixtalif kombinasiyali tikinti materiallarinin
istehsal1 vo digor mogsadler {igiin yararli olan yliz minlorls ton bentonit gili do istehsal oluna bilor.
Hor il karyerlorde yiiksok keyfiyyotli bentonitlorlo yanasi, keramzit vo miixtalif kombinasiyalt
tikinti materiallarinin istehsali vo digor mogsadlor ii¢lin yararli olan yliz minlorlo ton bentonit gili
da istehsal olunur.

Biitiin siini mosamoli beton doldurucularin istehsalina goro birinci yeri keramzit tutur. Onun
istehsal1 ii¢lin, atas zamani sismo qabiliyyati ilo xarakterizo olunan asan ariyan gilli siixurlar an
uygundur.

Bu siixurlarin kimyavi torkibi beladir: SiO; -50-55 %, Al,O3 - 15-25 %, Ca0O-o qodor 3 %, MgO-4
% (Fe;O3 + FeO)-6,5-10 %, (Na ;0 + K,0)-3,5-5 %.

Onlarin torkibinde 30%-don ¢ox qum va toz hissaciklari, 0,2 mm-don bdylik olmayan karbonat
hissaciklori, 1-2%-don ¢ox olmayan gips vo inca iizvi qarisiglar olmamalidir.

Bentonit gilindon birinci vo maksimum{ali} kateqoriyali keramzitlor kiitlo sixlig1 tizro markalar
hazirlamagq olar: 250, 300,350, 400, 450, 500, 550, 600, 700,800 kq/sm3.

Yungul doldurucularin istifadasi, tikinti konstruksiyalarimin qalinligin1 vo ¢okisini azaltmaga,
qurasdirilacaq elementlori birlogsdirmaya, tikintinin omok intensivliyini vo tikinti miiddstini
azaltmaga imkan verir.

Az sigkinlik gabiliyyatine malik olan bentonit gillori keramzit istehsalatinda ohomiyystli qazanc
oldo etmoyo imkan veracokdir.

Digor istifado sahoalori: Yuxarida gostorilon saholor istisna olmagqla, bentonit vo onlarin emali
mohsullart asagidakilar {igiin do istifads edilo bilor: sonaye tullantilarinin tomizlonmosi, maye vo
zororli qazli maddolorin udulmasi, maldarliq tosorriifatlarinda, kagiz, vitamin, tekstil, aczaciliq,
fotofilm istehsalinda, parfiimeriya vo s. Bildiyimiz kimi biitiin istehlak¢ilar tomizlonmis saf
montimorillonit gilino ehtiyac duyurlar. Hotta domir filizi konsentratlarindan gqranullarin istehsali
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kimi boyiik bir istehlak¢i yliksok keyfiyyatli siskin bentonitlori tolob edir. Buna gora do tobii
bentonitin zonginlogdirilmasi zamani onlarin inert qarigiqlardan tomizlonmosi magsadsuygundur.
Yiiksok keyfiyyatli bentonit gilinden hablarin, pastalarin, kremlarin, tozlarin istehsali {igiin tibb vo
farmakologiyada diinya tocriibo asasinda istifado etmok miimkiindiir.

Natica: Beloliklo, laboratoriya vo sonaye sinaqlarinin naticolori Azorbaycanin  bentonit gil
yataglarini nazardon kegirmays imkan verir vo golocakde bentonit gillorinin tatbiq saholorinin
artirilmast tiglin todqiqat islorinin davam etdirilmosi nozordo tutulur.

Tadqigatlarin bazi ilkin naticolori qeyri-standart gilin miioyyon hissasinin mohsuldarligini va
ekoloji miihitin yaxsilagdirilmasi ligiin istifado etmoyo imkan verir.

Azorbaycanin bentonit gillori keyfiyyst xiisusiyyatlorina goére xarici analoglar1 gerids qoyurlar.
Biitiin bunlar qisa vo uzunmiiddatli perspektivli sonaye sahalorinin inkisafi ti¢iin boyiik imkanlar
acir vo onlarin istifadasi iqtisadi somors oldo etmoklo yanasi, tobistin, yerin tokinin vo otraf
miihitin miihafizosi problemlarinin halline do kdmok edocokdir.
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ABSTRACT

Plastic parts in oilfield equipment have high performance and are widely used in the manufacture
of various structural parts using simple processing methods. These details are widely used in oil
and gas equipment due to their quality of heat and electrical protection in the chemical
environment, longevity and low specific gravity.

Keywords: plastic parts, pressing, press mold, mold matrix, mold punch.

Introduction: The pressed parts are made inside the press molds placed on the press. The design
of the molding molds used for this process depends mainly on the design, material and technical
requirements of the workpiece.

In general, pressing molds are divided into compression pressing and casting pressing groups.
Compression molding is simple in structure, requires relatively little pressure to press, and is more
efficient than casting. Therefore, compression molding is widely used. However, in some cases,
for example, if it is necessary to place a delicate armature inside the product, compression
pressing is not suitable. Therefore, casting press molds are used instead of compression molding
molds [1].

Compression molding consists of two main parts: matrix and punch; The matrix is usually placed
on the ceiling above the press table, and the punch is attached to the top of the press (slider) and
compresses the material inside the die during pressing.

Fig.1 shows the cover of the mobile drilling rig gearbox and the die matrix and punch of the mold
for pressing it.

Figure 1. Mobile drilling rig gearbox cover and mold making machine

There are general types of compression molding molds, such as free-pressing, resting or closed
molds, molds heated by water, oil and electricity, and removable molds with universal heating
pans and fixed heating system [2].

In free-pressing molds, the punch moves freely from beginning to end (on the principle of piston
and cylinder), pressing only on the material. Fig.2 shows the scheme of the mold, which is made
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on the principle of free pressing of plastic circles. As a result of research, the material is well
compressed and its strength can be up to 20-30% higher than the strength of products obtained by
other methods.

However, the total height of all parts is not the same. The uniformity of the height of the product
depends on the stability of the specific pressure and pressing temperature, as well as the material
of the mold. Since it is difficult to keep all three of these parameters accurate at the same time, the
quality of the resulting parts is always more or less different. Therefore, these types of molds are
rarely used.

Objective: In support or closed molds, the dimensions of the product are obtained much more
accurately than in free pressing. In these molds, the punch first compresses the material during
pressing, and when the material reaches the point of compression, it rests on the steps of the
matrix or on special supports.

b M

Figure 2. Schemes of free (a) and support (b) pressing

When using such molds, the material of the prepared part is taken a little more than necessary
(weight of the product) (5-30 g). When pressing the punch material during pressing, when the
pressure reaches the required level, the excess material comes out of the sides of the punch, and
the punch rests on the matrix, completely closing the chamber of the material. Since the position
of the support step (5) corresponds to the height of the product and is stable, the height is obtained
accurately and uniformly in all parts.

It should be noted that the pressing molds are rectangular and cylindrical in appearance. Because
cylindrical parts are relatively easy to process, cylindrical construction is more common.

Molds are divided into two types according to pressing: removable and permanently closed
molds.

According to the heating system, molds can be divided into two types: molds heated by universal
pans and molds with a special heating system.

The removed molds are not attached to the parts of the press (Fig.2b), they are placed on the press
during pressing and removed at the end of the process. The mold is opened using special opening
devices or a hand press (or on a press) and the product is removed. The mold is cleaned and
assembled on a stand placed next to the press (the necessary parts are placed inside, the pressing
material is filled and covered with a punch) and then placed on the press for pressing [2,3].

Methods: The molds should not weigh more than 25 kg, as the molds are often removed by the
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worker during research. Such molds are mostly used to make small parts. Removed molds are
usually heated by means of universal pans [4].

The molds are simple in structure, but from the point of view of the quality of work, they have a
number of shortcomings:

1. During opening and assembling, the mold cools down, it must be heated before each pressing;
2. It takes a lot of time and a lot of work to open and assemble the mold;

3. Because of the punch does not always move in the same position, the mold is eaten faster than
fixed molds.

When the press uses fixed molds, no special equipment is required to open them after pressing.
The mold is opened by the hydraulic mechanism of the press. These types of molds use universal
or individual heating, depending on the design of the product.

When using a universal heating system, the heating pans are connected to the lower and upper
parts of the press, and the mold is attached to the pans. The structure of such molds is simple,
relatively inexpensive to manufacture, but the efficiency of heating is small.

Molds with individual heating systems are structurally complex, but the heating temperature is
evenly distributed inside (one place is more, one place is not less) and less energy is used for
heating. Individual heating is mainly used in the molds of large products (Fig.3).
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Figure 3. Molds closed to the press

The molds attached to the press have a number of advantages over the molds taken:
1. Pressing requires less manual labor;

2. Process productivity is relatively high;

3. The process can be automated when using such templates;

4. The weight of the mold is not limited,
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5. The molds are protected from accidental damage and eat less because they are well oriented.
The molds of large products are often made in a single slot. The molds for small parts have one or
more slots, depending on the scale of production. In such molds, several parts are pressed at the
same time. In this mold it is possible to press six supports at the same time. Multi-layer molds are
often used to make very small parts.

Wedge-shaped molds. The structure of some machine parts does not allow them to be removed
from the mold, which opens horizontally, for example, in Figure 4, the joints are made of plastic.
Of these, the "a™ and "v" joints can be prepared and removed in a mold that opens horizontally. It
IS not possible to make "v" in such molds. The molds of such parts open first horizontally and
then vertically. The top of the matrix of such molds is made in the shape of a cone and is placed
inside the body with a conical shape.
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Figure 4. Single-core mold with individual heating system: 1 - punch;
2 - matrix; 3 - common; 4 - guides; 5 - heating elements; 6 - lifter;
7 - finger forming a hole
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Figure 5. Multi-slot mold with individual heating system: 1 - punch; 2 - body; 3 - matrix; 4 - lifts;
5 - guides; 6 - general lift; 7 - fastening screws; 8 - heaters; 9 - product.

Figure 4 and Figure 5 show the mold for pressing the "V" pulley. The mold matrix (2) consists of
TWO parts that open vertically. The top of the matrix is made in the form of a cone and
embedded in the body (1). The bottom of the matrix rests on a circle (4) attached to the arm (6) of
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the hydraulic mechanism of the press. The part (5) that forms the hole of the sash sits inside the
circle. A metal engraving (7) is placed on top of this part.

During pressing, the punch (3) moves vertically inside the body (1) and closes the mold in the a-a
plane.

To open the mold, first lift the punch, then lift all the parts inside the body together by means of a
hydraulic mechanism, separate the halves of the matrix (2) and take the product (8). Pulleys which
made of plastics are shown in Fig.6.

"-.

Figure 6. Pulleys that made of plastic

The material filled in the molding molds is separated from the chamber that forms the product of
the chamber. During pressing, the material softens in its chamber and becomes fluid, then passes
through a hole with a diameter of 2-4 mm and fills the chamber forming the product.

The structure of such molds depends on the design of the product, the reinforcement placed inside
the mold and the condition of the opening plane of the mold.

If thin reinforcement is placed inside the mold, they are deformed (bent by pressure) during
normal pressing. If the product is thin-walled, the material of the walls is not taken tightly during
normal pressing.

In casting press molds, the chamber, which forms the material product, does not bend the
armature because it is filled with plastic and fills the thin walls well. Therefore, thin-walled parts
are made in casting press molds.

When the press mold is heated with water or oil, the heating fluid passes directly through the
mold. Therefore, the main parts of the mold (matrix and punch) must be fixed in a stable position
on the press. In addition, there must be a special device to heat the liquid. Such a device is not
needed when the molds are heated by an electric current, and the mold can be permanently closed
and removable. Therefore, the most commonly used electric heater.

Different methods are used depending on the type of material when preparing parts for oilfield
equipment. The most widely used of these methods is the preparation of details by pressing. The
pressed parts are made inside the press molds placed on the press. The design of press molds
depends on the design of the workpiece, the material and the technical conditions required.

Conclusion: The use of plastic materials in the machine-building industry has significantly
increased the reliability, longevity and service life of oilfield equipment. The above-mentioned
methods of production of plastic materials are considered to be one of the most modern and
relevant production methods for our time. The chemical composition, structure, physical and
mechanical properties of each plastic material must be selected according to its pressing method.
Today, the transition to plastics instead of metals is an urgent process.
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XULASO

Neft-modon avadanliglarinda plastik kiitlodon olan hissalar yiiksok istismar gostaricilorino malik
olub, sads emal metodlar1 totbiq etmakls, miixtalif konstruksiyali detallarin hazirlanmasinda genis
totbiq olunurlar. Bu detallar kimyovi miihitds istiliye vo elektrik miihzfizosino, uzundmiirliiyli vo
kicik xiisusi ¢okiya malik olmasi keyfiyyeoti ilo neft — modon avadanliglarinda genis totbiq
olunurlar.

Acar sozlor: plastik kiitlodon olan hissolor, preslomo, press qolib, golibin matrisasi, golibin
puansonu.
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