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Annotation: The article presents a brief analysis in the field of oil chemistry:
the study of microelements in oils and formation (layer) waters, as well as
environmental problems arising from offshore oil and gas production. The impact of
oil and gas production on the ecology of the Caspian is shown; it was noted that from
an ecological point of view, the study of the microelement composition of processed
oil is very important for identifying sources of environmental pollution by oil,
because microelements are present in all oil fractions, starting with gasoline ones,
and their amount, as a rule, increases with an increase in the boiling point of the
fraction, reaching a maximum in the residues.

Key words: chemistry of oil, microelements in oils, oil and gas production, oil
pollution of the Caspian Sea, formation (layer) waters, ecology of the Caspian Sea.
The main problem of pollution of the seas and oceans is the process associated with
offshore oil and gas production. Issues of environmental safety are particularly
relevant in such areas of the oil and gas industry as drilling and oil production, oil
and gas refining, as well as their transportation [1].

These areas of the oil and gas industry in the Caspian region are developing
with high intensity.

For example: already on March 28, 2023, the support block of the Azeri Central
East (ACE) platform was launched in order to support oil production in the Azeri-
Chirag-Gunashli (ACG) field block at a level above 400 thousand barrels per day.
With ACE at maximum, it is expected that 100 thousand barrels (that is, 5 million
tons per year) of oil will be produced. ACG underwater pipelines will be used to
transport oil and gas from the platform to the Sangachal terminal. Let us emphasize
that this is the world’s first remotely controlled platform used by British Petroleum
(BP). Naturally, such a pace of oil and gas production will lead to increased problems
in protecting the environment of the Caspian region.
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Note that the presence of microelements (ME) in oil is an important
characteristic that carries geological and geochemical information, indicating the
age of the olil, the paths and direction of its migration and accumulation. In the near
future, due to the trend of depletion of ore deposits, oil may become a raw material
for the production of certain mineral elements (vanadium, nickel, copper, chromium,
cobalt, etc.). It was previously established that various oils contain more than 60
MEs, and their concentrations vary over a relatively wide range. Using the method
of neutron activation analysis, we for the first time measured the concentrations of
about 20 metals, as well as bromine and iodine in resinous-asphaltene substances
(RAS) isolated from a number of typical oils of Azerbaijan and their vacuum
residues. It was found that the studied RAS contain microelements (heavy metals)
in the highest concentrations in order of decreasing concentrations, most often
forming the series: Fe > Ni > Cr >V > Co, as well as heavy halogens (iodine and
bromine), present mainly in resinous substances [2].

Here we especially emphasize that the waters of oil fields and the reasons for
their enrichment with halogens were of interest to many scientists. In formation
waters, the concentration of iodine is associated with its accumulation in marine silts
and water. In nature, iodine is found in sea water, in the form of minerals and in
mineralized waters. lodine-containing minerals are not of industrial importance due
to their rarity and small quantity, and the low content of iodine in sea water is
explained by the fact that due to the activity of microorganisms it does not
accumulate. Since the waters of oil fields are produced as a by-product, it would be
rational to use them as a free raw material for the production of heavy halogens.

Note that with an iodine content of at least 10-18 mg/I, associated waters are
already considered promising for iodine extraction [3]. As for bromine, its content
in sea water is on average 6 mg/dm3; fluorine has not been found in oils. According
to the results of work [3], the iodine content in samples of formation waters of the
studied oil fields varies from 7.5 mg/l to 10.5 mg/l. That is, in general, it can be
argued that formation waters are a source of iodine and bromine, so they can be used
as industrial raw materials for the production of microelements.

It is characteristic that groundwater, due to its ion-salt composition and ME
concentration, is of industrial importance and as a hydromineral raw material for the
chemical industry. Produced waters contain from 70 to 300 kg/t of metal salts, which
could become a long-term source of raw materials for this industry [4]. That is, a
detailed study of the microelement composition of oil, formation and groundwater
can be a kind of starting point for further studies of the hydrogeochemical conditions
of oil fields.

For example, according to the SOCAR Ecology Department (for 2015), as a
result of monitoring the water area of the Oil Rocks field at depths from 5 to 50 m,
a significant amount of Fe and Zn was found in water samples: 0.140-0.178 mg/I for
Fe and 0.128-0.166 mg/l for Zn. This, in our opinion, is primarily explained by the
use of metal structures and the active work of drilling equipment.
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When distilling Azerbaijani oils, iodine and bromine are found in all fractions,
with iodine concentrated in low-boiling fractions (80-170°C), and bromine in high-
boiling ones (above 350°C). Metals (Cr and Co) are concentrated in the highest
molecular weight fractions of oil (in RAS). The presence of lanthanides (La, Eu, Ce,
YD), previously not previously determined experimentally, was also determined in
the SAS molecules isolated from Azerbaijani oils [2].

Of the majority of microelements contained in oils, the most information is
available on Ni and V. This is due to the fact that they are found in relatively high
concentrations in oils: Ni is found in fractions after 300°C, and during deasphalting,
Ni does not completely transform into RAS. Ni and V are found in oils in the form
of porphyrin and non-porphyrin complexes. Porphyrins have a significant effect on
the surface-active properties of oils, which is an important factor in oil production.
These two elements are of particular interest for isolation from petroleum feedstock.
They are almost completely concentrated in petroleum dry active substances, i.e. in
fractions that boil away at temperatures above 350°C.

Note that since Azerbaijani oils are low-sulfur, the amount of V in them is
inferior to the amount of Ni. When comparing the content of various trace elements
in Azerbaijani oils located at different depths, it was found that the concentrations
of Ni and Cr decrease with increasing oil depth, and the concentrations of Cd, Mg,
Cu, Zn and Mo increase. The concentrations of Mn, Fe and Ca do not depend on the
depth of oil occurrence. In general, Azerbaijani oils are characterized by a high
content of the iron element, which is mainly concentrated in younger, weakly
metamorphosed oils at the initial moment of their formation [5]. This is confirmed
by the results of work [6] when studying the microelement composition of oil from
the Azeri field: in it, microelements, in order of decreasing concentrations, most
often form the series: Na > Fe > K > Ni >Pb >Zn >V > Cu > Mn,

In conclusion, we emphasize that the intensity of development of oil and gas
production is typical for all Caspian countries. For example, in Azerbaijan,
according to the Ministry of Energy of Azerbaijan (for 2022), 25.2 billion cubic
meters of natural gas were produced only at the Shah Deniz gas condensate field,
and the proven reserves of Shah Deniz are estimated at 1.2 trillion cubic meters of
gas and 240 million tons of condensate. According to SOCAR: confirmed natural
gas reserves in Azerbaijan amount to 2.6 trillion cubic meters, and according to
forecasts - up to 6 trillion cubic meters).

Thus, since Azerbaijan is currently a reliable pan-European supplier of gas (its
intensive production is underway in the Caspian Sea with subsequent supplies of
additional volumes to Europe), the environmental safety of the Caspian Sea should
be one of the most important and priority areas in the Azerbaijani oil and gas
strategy.

Interesting facts (for 2023):

1. On January 23, BP began drilling a new exploration well SDX-8 at the Shah
Deniz contract area: work is being carried out within the framework of an agreement
on exploration, development and distribution of production at this field; The planned

8
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well depth is 7000 m.

2. On March 24, SOCAR began transiting Kazakh oil through the Baku-Thilisi-
Ceyhan (BTC) oil pipeline. The first batch of oil produced from the Tengiz field for
the BTC was delivered from the port of Aktau to the Sangachal terminal in Baku.

3. By May 12, according to the management of SOCAR Tiirkiye, a total of
about 45 billion cubic meters of natural gas were supplied from Azerbaijan via
TANAR; of which 23.3 billion cubic meters were pumped to Europe, and 21.5
billion cubic meters to Tiirkiye.

4. On May 25, the 7th Trans-Caspian Forum was held in Washington, designed
to provide a platform for communication between government officials of the United
States and the countries of the Caspian region. The forum was organized with the
embassies of the Caspian countries to address current issues in the Caspian Sea,
including energy security and economic diversification.

5. 0n June 22, SOCAR and KazMunaiGas signed a Memorandum of Strategic
Cooperation: transit of Kazakh oil through the territory of Azerbaijan. The document
was signed following a meeting between the prime ministers of Azerbaijan and
Kazakhstan in Baku.

6. On July 10, Total Energies and SOCAR announced the start of production
as part of the first phase of development of the Absheron gas condensate field. As
part of this phase, it is planned to produce 4 million cubic meters of gas per day and
12 thousand barrels of condensate per day. Gas will be sold on the domestic market
of Azerbaijan.

7. On September 20 in Baku, the Azerbaijan Investment Company and BP
signed a document on participation in the Shafag (Sunrise) project, which was signed
with the participation of BP Chairman of the Board Helge Lund, BP Vice President
for Production Gordon Birrell and SOCAR President Rovshan Najaf.

Conclusions

1. From an environmental point of view, studying the microelement’s
composition of refined oil is very important for identifying sources of environmental
pollution with oil, because MEs are present in all petroleum fractions, starting with
gasoline, and their amount increases with increasing boiling point of the fraction,
reaching a maximum in residues.

2. Formation waters containing significant amounts of heavy halogens (iodine
and bromine) can and should be used as a highly promising raw material for their
production.

3. Oil and gas companies of the Caspian countries must take into account the
need to prepare and implement comprehensive measures to minimize the negative
impact on the ecology of the Caspian Sea during the industrial operation of oil
facilities.
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XUMHUA HE®THU U IIVTACTOBBIX BO/I; BJIMSAHUE NX COCTABA HA
IKOJIOI'MIO KACIIUA

M.®. Mup-badaes

IIpogeccop, 0okmop xumuueckux Hayx
Azepbaiioxcanckuii mexHuueckuu yHusepcumem, 2. baxy, Azepbaiiocan
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Orcid 1d: 0009-0008-8832-5585

AHHOTaumMsi: B craThe mpeacTaBieH KpaTKWM aHalu3 B 00JIACTH XUMHUH
He(TU: HU3yYEHUE MHUKPODJIEMEHTOB B HE(QTAX U IUIACTOBBIX BOJAaX, a TaKXKe
OPEJCTaBICHbl  JKOJIOTMYECKUE TNPOOJEMBbl, BO3HHUKAIOLIME MPU MOPCKOM
Hedrerazono0bun. [lokazano BiausiHUE HedTera3on00bMn Ha dkoyoruto Kacmus;
OTMEUYEHO, YTO C 3KOJIOTMYECKOW TOYKU 3PEHHsS H3yYEHHE MHKPO3JIEMEHTHOIO
coctaBa nepepadbarbiBaeMoi HE(TH OUYEHb BAXKHO JIs BBISIBIICHUS HWCTOYHHKOB
3arpsi3HEHMsS OKPY Karollen cpeibl HeThIO, T.K. MUKPOAJIEMEHTBI PUCYTCTBYIOT BO
BceX He(PTAHbIX (pakuuaX, HauMHas C OEH3WHOBBIX, U HUX KOJMYECTBO, KakK
MPaBUJIO, BO3PACTAET C MOBBIIIEHUEM TEMIEPATYphbl KUMEHUS (pakUuu, JOCTUTAS
MaKCMMyMa B OCTaTKax.

KarwoueBble ciaoBa: xumus HepTH, MHUKPOIIEMEHTH B  HEQTHX,
He(dTerazono0bva, HeTsIHOE 3arpsisHeHHre Kacmus, miacToBble BOABI, YKOJIOTHS
Kacnmiickoro mopst
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NEFT VO LAY SULARININ KiMYASI; ONLARIN TORKIBININ
X9ZOR EKOLOGIYASINA TOSIRIi

M.F. Mirbabayev

Professor, kimya elmlari doktoru
Azarbaycan Texniki Universiteti, Baki, Azarbaycan
e-mail: mirbabayevmiryusif@yahoo.com
Orcid Id: 0009-0008-8832-5585

Annotasiya: Moqalodo neft kimyasi sahasindo qisa tohlil toqdim olunur:
neftlordo vo lay sularinda mikroelementlorin todqiqi, eloco do donizds neft vo qaz
hasilat1 naticosindo yaranan ekoloji problemlor, Neft vo gaz hasilatinin Xozorin
ekologiyasina tosiri gostorilir.

Bildirilmisdir ki, ekoloji baximdan emal edilmis neftin mikroelement torkibinin
oyronilmosi otraf miihitin neftlo ¢irklonmasi monbalorinin miioyyan edilmasi iigiin
cox vacibdir, c¢linki mikroelementlori benzindon baglayaraq biitiin neft
fraksiyalarinda movcuddur vo onlarin miqdari, bir qayda olaraq, fraksiyanin
gqaynama noqtasinin artmasi ila artir, neft qaliglarda maksimuma catir.

Acar sozlar: neft kimyasi, neftlordoki mikroelementlor, neft vo gaz hasilati,
Xazorin neftlo ¢irklonmasi, lay sulari, Xozor donizinin ekologiyasi
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Xiilasa: Moqalods fovgolados hallarin qarsisinin alinmasinda xilasetma islorinin
somarslilik gostoricilori miioyyon edilmisdir. Fovgolads hallarin naticalarini
minimuma endirmok liclin xilasetma omsoliyyatlarina tosir edon amillor miioyyon
edilir. Xilasetmo omoliyyatlarinin somoraliliyi ilo bagli masslalor geyd olunur.
Miioyyon edilmis foaliyyst gostoricilorinin hor biri miixtalif fovgelads hallarin
qarsisinin alinmasi vo naticolorinin aradan qaldirilmasinda fovgolads hallara
reaksiya bolmalorinin somaraliliyinin artmasina sabab olur. Bundan slavo, xilasetma
omoliyyatlarina tosir vo ya maneo ola bilocok amillor miioyyon edilir.

Acar sozlor: Ddoyiis hazirligi, qoza-xilasetmo, xilasetmo omoliyyatlari,
fovgolados hallar, faaliyyat gostoricilari, tohliikosizlik.

Giris. Fovgolado hallarin garsisinin1 alinmas1 Févqgoalads Hallar Nazirliyinin
osas foaliyyot istiqamotlorindon hesab edilir [1]. Tobii, texnogen, horbi vo digor
fovgolado hallarin bag vermo intensivliyini nazordon kegirsok molum olar ki,
Respublikamizda yuxarida sadalanan fovgslads hallarin har biri ayri-ayriligda bas
vermis vo yaxud bas verma ehtimali vardir. Son 20 ilds bir ne¢o dofo miixtolif nov
fovgolado hadisolor bas vermisdir.

Qoaza-xilasetmao islorinin yiiksok soviyyads yerina yetirilmosi soxsi heyatin peso
bacarigindan, texniki vasitolordon diizgiin istifado edilmasindon, fovgolado hal
hagqinda vaxtinda molumat almasindan, texniki vasitslorin, xiisusi avadanliglarin,
nogliyyatin vo texnikanin miiasir olmasindan asilidir [2]. Biitiin yuxarida
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sadalananlar timumillikdo goza-xilasetmo islorinin effektivlik gostoricilori kimi
geyd etmok miimiikiindiir.

Isas hissa. Effektivlik gostoricilori goza-xilasetmo bdlmolorinin indiki va
golocok uguru ticlin kritik ohomiyyoto malik olan faktorlarin miioyyon edilorok
onlarin lizorindo fokuslanmasi vo oldo edilon noticolori bu istigamotds istifado
edilmosindon 1barotdir. Fovgolado hallarin garsisinin alinmasinda vo naticalorinin
aradan qaldirilmasi istiqgamotindo goriilon goza-xilasetmo islorinin effektivlik
gostaricilori timumillikdo bir neco faktorlardan asilidir.

Faktor - hor hans1 bir prosesin, bas veron hadisonin gedisini sortlondiron osas
andir. Bu faktorlarin artirnlmasi bir basa olaraq effektivlik gostoricilorinin
yiiksaldilmasina gatirib ¢ixarir [3].

Isin maqgsadi. Févqolado hallarla miibarizonin vo bas vermis fovgoelads hallarin
qarsisinin alinmasi 9sas mosalalordon hesab edilir. Qoza-xilasetmo omaliyyatlar
zamani xilasetma islorinin faydasini artirmaq moaqsadi ilo omoliyyatlarin effektivlik
gostaricilorinin tayini va tohlili asas magsad kimi gobul edilmisdir. Qoza-xilasetmo
islori zamam effektivlik gostoricilorinin doqiq toyin edilib, inkisaf etdirilmasi vo
onlara tosir edon faktorlarin miioyyon edilmosi xilasetmods aktual masololordon
hesab edilir.

Qoza-xilasetmo islorinin effektivlik gostoricilorino bolmolorin hadiso yerino
cevik horokot etmosi, doylis hazirligi, soxsi heyatin tohliikasizliyi, maddi-texniki
tominati, informasiya tominati, idaroedilmasi vo digor todbirlori aid etmok olar.
Qoaza-xilasetma islorinin effektivlik gostoricilorini nozordon kegiroak.

Qoza-xilasetmos islorinin effektivlik gostoriciloring aiddir:

Ceviklik-mobillik: soxsi heyatin, bolmolorin vo texnikanin fovgolado hal
rayonuna cald sakilds catdirilmasina deyilir. Fovgeladas hallarin dagidici naticolarini
nozora alaraq goza-xilasetms bolmolarinin hadiss yerino vaxti-vaxtinda ¢atmasi,
ohaliya dorhal yardim gostorilmasi, zorar¢okmislorin toxliya edilmosi itkilorin vo
doymis zororin minimuma enmasind gatirib ¢ixarir.

Ceviklik-mobillik asilidir:

Fovgolado hal zonasma vaxti-vaxtinda soxsi heyetin, texnikanin alot vo
avadanliglarin vaxtinda ¢atdirilmasi, bilavasito soxsi heyatin tolimlorindon, bu ciir
hadisolore hazir olmagindan, xiisusi toyinath texniki vasitslorin sazligindan vo digor
naqliyyat vasitalorinin va yeni ndv texnikanin olmasindan.

Soxsi heyatin tohliikasizliyi: goza-xilasetmo islori aparilarkon xilasedicilorin
xususi tohliikasizlik gaydalarina riayst etmosino deyilir. Tohliikosizlik - soxsi
heyatin vo texnikanin ohomiyyatli iinsiirlorinin qorunmus vaziyyatidir. Qaza-
xilasetmo bdlmolorinin soxsi heystinin tohliikasizliyinin qorunmasi bilavasito
xilasedilonlorin qorunmasi ils slagadardir.

Soxsi heyetin tohliikosizliyi asilidir:

[cra  edilocok  tapsingin  ndviindon asili olmayaraq soxsi heyatin vo
texnikanin tohliikesizliyinin tomin edilmasi asas mogsadlordon hesab edilir. Soxsi
heyatin tohliikasizliyi xilasetmo islori zamam istifads edilocok geyim dastinin
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keyfiyyotindon, alot vo avadanliglarin sazligindan, fovgolado hal zonasinda toskil
edilocok miihafizo zonasindan vo bélmolorin pesokarligindan.

Daoyiis hazirhgi: qoza-xilasetmo bolmolorinin fiziki, monovi, psixoloji vo peso
hazirligi  soviyyesinin gostoricisidir. Bu gostoricilorin  hor biri  xilasetmo
omoliyyatlar1 zamani miithiim gostoricilordon hesab edilir. Doyiis hazirliginin biitiin
gostoricilori xiisusi mosqlor vo tolimlor sayosindo daima yiiksok soviyyodo
saxlanilmalidir.

Doviis hazirlig: asilidir:

Qarstya qoyulmus vozifs vo moagsadlorin diizgiin icrasini tomin etmok mogsadi
ilo kegirilon biitlin név tolim, mosq, todris, tocriibo vo digor név mosqolalorin
kecirilmasi ilo doyiis hazirhiginin effektivliyini yiikssltmok miimkiindiir. Xilasetma
omoliyyatlar1 zamani biitiin nov effektivlik gostoricilorinin yiiksaldilmasi bilavasito
ddyiis hazirligindan asilidir.

Idarsetma: son moqgsada nail olmaq iigiin totbiq edilon miixtolif tobiotli
sistemlorin tosiretmo vasitosidir [4]. Fovqoelado hallar zamani bdlmolorin
1daroedilmosindon goza-xilasetmo islorinin doqiq vo vaxtinda yerino yetirilmosi
asilidir.

Idaroetmo asilidir:

Bolmolorin omoliyyatlar1 diizglin vo vaxtinda yerino yetirilmasi mogsadi ilo
ovalcadon miiayyon edilmis plan iizro horoksti icra edilir, lakin bazon fovgolads
hallarin dagidici faktorlarini nozors alaraq bozi idarsedici deaisiklor gorar qabul
etmada daisir. Bu gorarlarin diizqun verilmasi va idaraetmonin effektivliyi bilavasito
rohbar heyatin, idara heyatinin vo komandirlarin pess hazirligindan va tacriibasindon
asilidir.

Informasiya tominati: idaroedon vo idaroedilon soxsi heyot arasinda olagonin
qurulmasi, omrlorin dorhal ¢atdirilmasi, bas vera bilocok fovgalado hal haqqinda
molumatin yayilmasmin gostoricisidir. Rabito, fovgolads hallar organlarinin soxsi
heyati arasinda olan xiisusi, masafodon gobul edilon slage noviidiir. Xobordarliq iso
bas vera bilocok tohliiko hagqinda xiisusi rabitolor vasitosi ilo ohaliys ¢atdirilma
tisuluna deyilir. Qoza-xilasetmo islori zamani hadisonin videomiisahidosinin
aparilmasida miihim mosololordon hesab edilir. Qoza-xilasetmo islorinin
effektivliyinin yiiksaldilmasi vo yerino yetirilon xilasetmoa islorinin analizinin
aparilmasi tigiin videomiisahidonin aparilmas1 miihiim masalolordon hesab edilir.

Informasiya tominati asilidir:

Informasiya tominati bilavasito yeni texnika, texnologiya, xiisusi texniki
alotlorin vo sistemlorin totbiqi, onlarla igloyon soxsi heyotin bilik vo praktiki
bacariglarindan asilidir.

Prognoz-monitoring: Monitoring - insan vo onun yasadigi miihit ti¢iin bas
vera bilocok tohliikolorin ovvolcodon prognozlasdirilmast moqgsadi 1ilo, tobii,
texnogen, sosial, horbi hadisolorin vo proseslorin, voziyystino vo inkisafina
miisahido sistemidir. Monitoringin magsadi - bas vera bilacak tohliikslorin qarsisinin
alimmasi, ohali vo obyektlorin miihafizosi {iclin qabaqlayic1 todbirlorin yerino
yetirilmosi, fovgolado hadisslorin naticalorinin logv edilmasi mogsadi ilo obyektlar,
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tohliikoli hadisoalor, proseslor, xarici destobillosdirici amillor (horbi miinagqiso,
terror), onlarin inkisafi tizorindo daimi miisahidonin vo nozaratin aparilmasi osasinda
Fovgolado hallarin prognozlasdirilmasi ii¢lin lazimi molumatlarin oldo edilmosi,
prognozun doaqigliyinin va etibarliginin artirtlmasidir [5].

Prognoz - golocok hadisonin elmi modeli olub prognozlasdirilmanin
noticosidir. Fovgolado hallarin prognozlasdirimasinin mogsadi Fovgolado hallarin
bas vermo vaxtinin, miqyasinin vo noticolorinin agkar edilmosidir. Prognoz-
monitoring malumatlarinin vaxti-vaxtinda alinmasi vo daima aparilmasi bilavasito
qoza-xilasetma islorinin aparilmasina tasir edir. Prognoz-monitoring melumatlarinin
vaxti-vaxtinda alinmasi tohliikali hadisolorin, proseslorin, xarici destobillagdirici
amillorin (horbi miinaqiso, terror), monitorinqi asasinda bas vera bilocok
tohliikalorin qarsisinin alinmasi, shali vo obyektlorin miihafizasi tigiin gabaqlayici
todbirlorin goriilmoasi, bas vero bilocok Fovgolado hallarin naticolorinin logv
edilmasi mogsadi ilo onlarin yaranma vaxtini, miqyasini vo naticolorinin toyin
edilmosidir [6].

Prognoz-monitoring asilidir:

Tadqiq edilon sahonin vo magsadin doqiq miioyyon edilmasindaon, yan tasirlorin
qiymatlondirilmasini diizqiin aparilmasindan asilidir. Miiasir texniki vasitolorin
O0lecmo cihazlarinin keyfiyyatindon prognoz vo monitoring todbirlori bilavasito
asilidir.

Maddi texniki tominat: goza-xilasetmo bolmolarinin, soxsi heyatinin biitiin
nov texnika, avadanliq va digor lazimi vasaitlorlo tominatinin gostoricisidir. Qoaza-
xilasetma islorinin aparilmasi zamani1 maddi texniki tominat gostaricilorina do daima
nozarat edilmoli vo yiiksok soviyyads saxlanilmalidir. Maddi texniki tominatin
daima yenilonmasi aktual masalolordon hesab edilir.

Risklorin giymotlondirilmasi: Risk - zodslonmo vo ya zororin vurulma
miimkiinliiytinii bildirir. Fovgolado hadisolor zamani xilasedicilor tohliikonin
miioyyanloasdirilmasi, févgalado hadiso zonasinin izolyasiya edilmasi vo icazasiz
miidaxilonin qarsisinin alimmasinin zoruriyystini anlayirlar. Fovqgolado hadisalor
zamani baslica mogsad xilasetmso islori yerino yetiron soxsi heyato, otraf miihito vo
ohaliyo tosir edon tohliikoli amillorin risk dorocosini azaltmaqdan ibaratdir. Bu
sobobdondo qoza-xilasetmo islorinin aparilmasinda bas vera bilocok risklorin
ovvalcadon miioyyanlosdirilmasi vo qiymotlondirilmosinin aparilmasi xilasetmo
omoliyyatlarinin miivofoqiyyatlo hoyata kegirilmosino bilavasito zomin yaradir.

FH-nin naticolorinin aradan qaldirilmasinda va naticalorinin  minimuma
endirilmasindo risklorin tohlili miihiim ohomiyyst kosb edir. Bu sobobdon do bas
vera bilocok FH-nin qarsisinin alinmasi {i¢iin daima misahids, prognoz vo
monitoring nozaratinin kegirilmasi risklorin minimuma endirilmasindo yardimgi
olur. Bu nozarot mexanizmlori fasilosiz sokildo aparilmali vo daima alinan
molumatlar tohlil edilmalidir. Bas vera bilmasi gozlonilon FH-nin naticalarinin
aradan qaldirilmasinda qoza-xilasetma bdlmalorinin  faaliyyatinin effektivliyi
bilavasito vaxtli-vaxtinda alinan vo tohlil edilon molumatlardan asilidir.
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Biitlin bu effektivlik gostoricilorini nozordon kegirsok molum olurki, bu
gostoricilor bir biri ilo six olagolidir. Qoza-xilasetmo islorinin effektivlik
gostaricilorinin vo faktorlarinin yiiksoldilmosi hom ayri-ayriligda, homginin fordi
sokildo inkisaf etdirilmasi, yenilonmosi vo tokmillosdirilmosi timumi keyfiyyot
gostaricilorado tosir edir.

Notico etibar1 ilo bu gostoricilorin yliksoldilmosi, daima inkisaf etdirilmosi
fovgolade hallarin garsisinin alinmasinda, naticalorinin aradan qaldirilmasinda va
minimuma endirilmosindo goza-xilasetmo, axtarig-xilasetmo vo digor toxiro
salinmaz islorin aparilmasi zamani1 miihiim shomiyyast kasb edacak.

Faktorlar. Qaza-xilasetmo islorinin effektivlik gostaricilorine bu vo ya digor
saviyyada tasir edan faktorlarda movcudur. Bu faktorlar iki qrupa ayirmaq olar:

1. Insan tesirinden asil1 olan;

2. Insan tosirindon asil1 olmayan.

Tosir edabilocoyimiz faktorlar fovgolads hallarin qarsisinin alinmasi {i¢lin
ovvalcadon goriilon todbirlor, miiasir texnika vo texnologiyalarin todbiqi, soxsi
heyatin tolimlora calb edilmasi, beynalxalq tacriibadon yararlanmaq, tohliikasizlik
todbirlorinin fasilosiz aparilmasi, istifado edilocok qgoza-xilasetmo avadanliglarin
sazligiin  yoxlanilmasi, idaroetmo  sisteminin  tokmillogdirilmosi o
optimallagdirilmasi, miiasir ndv rabito qurgularindan istifado, xobordarliq sisteminin
tokmillagdirilmasi, prognoz melumatlarindan istifads, monitorinqin aparilmasi aid
edilir. Biitiin bu faktorlar goza-xilasetma islorinin effektivlik gostoriciloring tosir
edir vo onlarin ytiksaldilmasi, yenilonmasi miihiim masalolordan hesab edilir.

Tasir edobilmayacayimiz faktorlara bas vermis fovgelado hallarin novi,
fovgelada hadisonin miqyasi, straf miihit, bas verma vaxti, iqlim, itkilorin say1, hava
soraiti, hadisa yerinin relyefi, hadisanin davam etms intensivliyi va digaorlor.

Natica. Qoza-xilasetmo omoliyyatlarinin effektivliyino tosir edon amillori
bilmok hom siilh, hom do miihariba dovriindo qoruyucu todbirlorin hazirlanmast vo
aparilmasmin hoyata kecirilmosindo oasaslandirilmis idarsetmo qorarlart gobul
etmoya imkan verir.

Qoza-xilasetmo  omoliyyatlarimin  qiymotlondirilmasi  nozoriyyasi  vo
praktikasinin osaslar1 haqqinda biliklorin aktualligi, effektivliyin hollinds istifado
olunan bozi meyarlarin sadalanmasi ils siibut olunur.

Beloliklo, fovgalads hallarin naticolarinin aradan qaldirilmasi1 zamani aparilan
qoza-xilasetmo, axtarig-xilasetmo vo digor toxirasalinmaz islorin miivofoqiyyetlo
hoyata kecirilmasi effektivlik gostaricilorindon vo onlara tosir edon faktorlardan
bilavasito asilidir. Bu gostarici va faktorlarin ( tasir eds bilocayimiz) har biri ayri-
ayriligda daima inkisaf etdirilmasi vo tadqiqi aktual moasslolordon hesab edilir.
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AHAJIN3 DO®PEKTUBHOCTHU MOKA3ATEJIE ABAPUIHO-
CIIACATEJIBHBIX MOJPA3AEJEHUIA

.M. Maxmynos, Y.A. Caabir-zaae
Axademus MYUC Azepbatioscanckou Pecnyoiuxu

AnHoTanusi: B cratee onpenenensl nokazarenu 3GpGHEKTUBHOCTH aBapHUITHO-
criacaTeNIbHBIX padOT MPHU MPEAYIPEKICHUN YPE3BBIYANMHBIX CUTYaIlUN. BhIsSBICHBI
(bakToOphl, BIUAIONIME HA aBapUHHO-CAacaTelbHbIE PAOOTHI, JJII MUHUMH3AIUU
MOCJEACTBUNA Ype3BbIYAMHBIX CHUTyaluil. OTMEYeHbl BOIPOCHI, CBSI3AHHBIE C
3 (eKTUBHOCTHIO crnacaTelnbHbIX padoT. Kaxablii U3 BBIABICHHBIX (DAKTOPOB
NoBbIMAET 3PGEKTUBHOCTh PabOTHI aBApUHHO-CHACATENbHBIX (POPMUPOBAHUI 1O
NPEAYNPEeXICHUIO W JIMKBUJAIUMU TOCIEACTBUI Pa3IUYHbIX YpPE3BbIYANHBIX
cutyauuii. Kpome Toro, 6putn omnpezesieHbl (pakTopbl, KOTOPbIE MOTYT MOBIIUSTH
WJIM TIOMEIIATh CIacaTeIbHbIM ONEPALIHsIM.

Kurouesnble ciioBa: boeBasi moAroToBka, aBapuitHOe-CraceHue, cracaTelibHbIe
oTiepaly, Ype3BbIUaliHbIe CUTYaIlNH, TOKa3aTe I 3(PPEKTUBHOCTH, OE€30TTACHOCTD.
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INDICATORS OF EMERGENCY SAFETY SERVICE EFFICIENCY
E.M. Mahmudov, U.A. Sadig-zada
Academy of the Ministry of Emergency Situations of Azerbaijan

Abstarct: The article identifies indicators of the effectiveness of rescue
operations in the prevention of emergencies. Factors affecting rescue operations are
identified to minimize the consequences of emergencies. Issues related to the
effectiveness of rescue operations are noted. Each of the identified performance
indicators increases the efficiency of emergency response units in the prevention
and elimination of the consequences of individual emergencies. In addition, factors
that will and will not affect rescue operations have been identified.

Key words: Combat training, rescue, rescue operations, emergencies,
performance indicators, security.
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SU SOTHININ NEFT MONSOLI CIRKLONMOLORDON
TOMIZLONMO USULLARI

dhmoadova Giilnars Allahverdi qiz1i, Rohimov Ravan Abdullatif oglu, 9bilova
Aygiil Ziyafaddin qiz1, Poladova Tarana 9li qiz1

ARETN Y.H. Mammadbsliyev adina Neft-Kimya Proseslari Institutu,
Baki s., Xocali pr., 30

Ekoloji xarakterli coxsaylt problemlorin on miihiimlorindon biri Diinya
okeaninin neftlo ¢irklonmasi ilo miibarizs tigiin iisul vo vasitolorin yaradilmasidir.
Bunun sabobi hazirki dovrds neft vo onun téromalorinin hidrosferi hoddon artiq
cirklonmasi ilo slagadardir. Bu ciir ¢irklonmonin monfi tasiri su miihitinds vo su-
hava, su-torpaq sarhadlorinds bas veran biitiin proseslordo miistosna doracados kaskin
hiss olunur.

Miitoxassislorin fikrina gore, antropogen amillorin vo ya tabii hadisalorin
noticasindo har 1l 4-10 miln. ton neft Diinya okeanina daxil olur. Bu zaman
cirklonmonin 18%-1 neft ¢ixarmanin vo tanker donanmasinin payina diisiir. On
yiiksok pay — 59% cokdiiriicii hovuzlara vo sonaye tullantilarina monsubdur. Tabii
monbalarin, mosalon, donizin dibindoki neft yataglarinin pay1 iso 1% toskil edir [1].

Donizo dagilan neftin fiziki vo kimyovi doyisikliys ugramasi osason neftin
ozliiliilytindon, su miihitinin temperaturundan vo turbulentliyindon asilidir. Neft su
sothino dagildigdan sonra o, asagida

gostarilon ¢evrilmalora moaruz qalir (sokil —~
1).

Neft doniz vo okeanlara diisdiikdos, Yayilma ﬂuxamnma Oksidlagma Yayilma
0z-0zlino yayilma noticosindo, dalgalarin b >

va kiilayin tasirindon su sothinds tobaqo
omolo  gotirir.  Hesablanmigdir ki, Biopargalanma
tobagonin galinlig1 0.5-10° metr oldugda,
1 kv mil sathds 1.2 ton, qalinlig 1 mm
oldugda is2 2596.3 ton neft olur. 1m?® xam
neft 10 doqigo arzinds diametri 48 m olan
dairs omolo gotirir [2,3]. Bu zaman alinan
neft tobogosinin gqalinligi 0.5 mm-o catir. 100 dogigodon sonra neft lokosinin
diametri 100 m-o godor bdyiiyiir. Neft tobagosinin qalinlig1 iso 10* mm-o godor
azalir.

Halloima

Sedmentasiya

Sakil 1. Su sathina dadiimis neft Iakasinin maruz qaldidi cevrilmalar
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Neft tobogosinin omolo golmo mexanizmindon asili olmayaraq o, ekoloji
Cohotdon potensial tohliikoyo malikdir. Belo ki, suyun soth tobogasi daha hossas
hidrobiontlarin ¢oxlu novlori ilo bilavasito olagoalidir. Bundan basqa, hidrosfer ilo
atmosfer arasinda qaz, su vo enerji miibadilosi, hom¢inin bu miihitlorin sorhadindo
gedon biitiin digor proseslora neft toboagosi manfi tosir gostorir.

Bas veran ¢irklonma manbalorindon va axidilan neftin miqdarindan asili olaraq
neftin sudan tomizlonmo tisullar1 miixtalif olur. Boyiik gozalar noticosindo neft hava
soraitindon asili olaraq su sothindo yayilmaga baglayir. Kiiloyin siiroti ¢ox olan halda
neft siiratlo suyun sothino dagilir. Suyun sathine dagilmis nefti miixtalif mexaniki,
fiziki vo kimyavi tsullarla tomizlayirlor. Qalin neft tabagalorinin adston mexaniki
tisullarla tomizlonmosi daha moagsodouygundur. Mexaniki tisulla neft lokalorinin
toplanmasi1 skimmer ilo hoyata kegirilir [4,5]. Eyni zamanda skimmer neft lokalorini
yalniz qalinligi 10 mm-don ¢ox olan halda daha mohsuldar vo effektlidir. Lakin
gozalar zamani hava soraitindon asili olaraq neft lokoalori boylik sahoyo yayilaraq
galinlig1 ¢ox az olan lokalors ¢evrilir. Bu iso skimmerin mohsuldarligini azaldir. Ona
goro do skimmer dagilmis neftin yalmiz 10-15%-1 yi8a bilir. Skimmerin
mohsuldarligini artirmagq ti¢iin dagilmis neft miixtalif formalarda (V, J vo U) ohatoyo
almir ki, bu da skimmerin daha effektli olmasina sorait yaradir. Lakin havanin
kiilokli olmasi onun effektliliyino ¢ox manfi tasir edir. Mexaniki tisullarla galinligi
0.1 mm-don az olan neft lokolorini tomizlomok olmur. Dagilmis neft tobagosini
mexaniki tisullarla tomizlodikdon sonra mexaniki lisulla tomizlonmosi miimkiin
olmayan nazik neft tobaqasi suyun sothindo galir.

Nazik neft tobogolorini konar etmok ii¢iin miixtalif sothi-aktiv maddslordon
(SAM) genis istifado edilir. Nazik neft tobagosini konaretma prinsipino géro SAM-
lar iki ciir olur - neftdipersloyicilor (dispergentlor) vo neftyigicilar.

Dispergentlor su sothino dagilmis nazik neft tobagosinin iizorino sopilir. Bu
zaman neft ¢ox xirda hissaciklor soklinds biitiin hocm boyu suda paylanir. Xirda
hissociklor soklindo olan neft emulsiyalar iso qisa
zaman orzinds bioparcalanmaya moruz qalir (sokil 2).

Dispergentlor asason dagilma bag veron andan 72
saat miiddotine godor vo 5 °C-don yuxari temperaturda
daha effektiv olurlar. Dispergentlorin su sathindon 10 m
dorinlikdon asagi getmosi arzuolunmazdir. Onlar neft
lokasing tayyaranin, helikopterin komayi ilo verilmasi
daha mogsadouygundur. Totbiq zamani kiilokli havanin
olmas1 dispergentlorin effektivliyini artirir. Demali,
mexaniki isulla yigmaga imkan vermayon kiilokli
havada dispergentlorin totbiqi daha olverislidir. Lakin
dispergentlor az da olsa toksik xassoyo malik oldugu [ssuz ssssmmse enissosns sspergern s mesanzm
ticlin onlarin kiillii migdarda yox miioyyon dozalarda istifado edilmasi tovsiys edilir.
Dispergentlordon an ¢ox tatbiq olunani Coreksit adlanir [6]. Coreksit bir nego marka
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(COREXIT 9527, COREXIT 9500, Corexit EC9500A, Corexit EC9527A vos.) ilo
Nalco Holding Company firmasi torafindon istehsal olunur. Bu dispergentlorin
kimyaovi torkibi holo tam agiqlanmur.

2010-cu 1ldo Meksika korfozindo Deepwater Horizon quyusundan dagilan
neftin logv edilmasi liclin gériinmomis boyiik hacmda Corexit EC9500A vo Corexit
EC9527A reagentlorindon istifado edilmisdir. Corexit EC9527A-nin osas
komponenti kimi 2-butoksietanol vo xiisusi iizvi sulfonatlarin ki¢ik migdarda
propilenglikol alavalarindon hazirlanmis kompozisiyadan ibaratdir.

Corexit 9500 osas torkib hissasi asagidaki birlosmolordon ibaratdir: sorbitan,
kohroba tursusu vo neft distillat. Corexit EC9500A iso ylingiil neftin
hidrosulfidlosmis distillatlari, propilenqlikol va xiisusi tizvi sulfonat madds asasinda
kompozisiyadir.

Corexit 9580 dispergatoru holo 1989-cu ildo Alyaskada Exxon Valdez
tankerinin qozasi naticosinds neft dagilmalarina garsi istifado edilmisdir.

Neftyigict vo neftdispersloyici reagentlor ilkin xammallarina, qurulus vo
xassoloring goro miixtolifdir. On cox neftyigict vo neftdispersloyici reagentlor
asagidaki sinif birlosmolor osasinda alina bilor: ali spirtlor vo miixtalif
epoksibirlosmolor, ali tursular vo epoksibirlosmolor, aminlor, ortofosfat tursusu,
epoksibirlosmalor va alkilhallogenidlor va s.

Bu birlosmalorin neftyigma vo neftdisperslomo qabiliyyatlori, toksikliyi
mixtalif olmagla yanasi, onlarin tosir miiddati do miixtolifdir. Bela ki, spirtlorin
osasinda alinmig birlosmoalor nisboton yiiksok effektivliyo malik olmasina
baxmayaraq qismon toksik xassaya do malikdir. Fordi karbon tursulart asasinda
sintez edilmis neftyiict vo neftdispersloyici reagentlor miioyyon godor baha basa
golir.

Ali tursulan tobii trigliseridlor osasinda alinmis tursu fraksiyalar1 ilo ovoz
etdikdo iso reagentin maya doyorinin xeyli azalmasi ilo yanasi sinergizm effekti
noticosindo neftyigma vo neftdisperslomo gabiliyyeotinin artmasi miisahido olunur
[7,8].

Biitiin dispersloyici vasitalor yagda vo suda hoall ola bilorlor. Yagda hall olan
vasitolorin optimal gatilig1 3.5 % vo daha yuxari, onlarin sixlig1 suyun sixligindan
asagi, ozliliiyii 50-don ¢ox olmamalidir. Suda hall olan disperslayici vasitalorin
torkibino yiiksok miqdarda hidrofil komponent saxlayan SAM qarisigr daxildir;
reagentlor 10%-dok qatiliqda istifado edirlor.

Yagda, suda hoall olan disperslayici vasitalor istifadodon avval su ilo vo ya tizvi
halledicilorle 15 % qatiligda durulasdirilir. Halo kecon asrdo molum olan DN-75
dispergenti damcinin diametri 1 mkm-don az olan nefti suda xirda emulsiyasinin
yaranmasina gotirib ¢ixarir. Bu preparatin forqli cohoti onun universalligindadir:
ondan ham disperslayici, hom ds yigic1 vasits kimi istifade etmak olar.

DN-75-don disperslayici vasito kimi istifade etdikde onun sulu mohlulunu
aviasiyanin komoyi ilo tizon neft tobagosinag piiskiirdiirlor. Preparatin torkibindo olan
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SAM-lar su-neft sorhodindo sothi gorilmoni 2 mN/m-o qodor azaldir. Belo
fazalararas1 gorilmo neftin suda xirdadispersli emulsiya yaratmasina sobab olur.
Sonra disperslonmis neft siirotli biokimyavi par¢alanmaya moruz qalir. Disperslomo
tisulunun ¢atismayan cohati - neftin su miihitindo qalmasidir.

DN-75-don yi181c1 vasito kimi istifado etdikdo onu su sothino neft lokosinin
perimetri boyu verirlor. DN-75 yigic1 vasito kimi istifadosi onun su sothino verilon
zaman davamli monomolekulyar tobogo yaranmasina sobab olur. Bu preparatla
doniz suyu sorhodindo sothi gorilmo 45 mH/M-9 catir, bu da neftlo su arasinda olan
sathi garilmadon xeyli yliksokdir. Noticods neftdon daha boyiik yayilma tozyiqino
malik olan bu preparat neft lokasini lokallasdirir vo toplayir. Preparat dagilmis neft
tabagasini tacrid olunmus qalinligi 6 mm-o gador olan lokoys yigmaga yararhdir.
Bununla bels o neft lokasinin dagilmasinin qarsisini alir.

Yeni neftyigict vo neftdispersloyici reagentlorin alinmasi, todqiqi vo totbiqi
istiqgamotindo Azorbaycan Respublikasi Elm vo Tohsil Nazirliyi akademik
Y .H.Mommodasliyev adina Neft-Kimya Proseslori Institutunun (ARETN NKPI)
“Sothi-aktiv reagentlor vo preparatlar” laboratoriyasinda intensiv moagsadyonlii
todqiqat islori aparilir.

Alinmis coxsayl reagentlordon ilk ndvbads Respublikamizda patentlogdirilmis
NSDK reagentini qeyd etmok lazimdir. Bu reagent tobiotco kompozisiya olub,
propilen oksidi asasinda, yagda hall olan sathi-aktiv maddedan (SAM), suda hall
olan fosfor-torkibli SAM-dan vo oksipropillosdirilmis poliakril tursusundan
ibaratdir. Bu reagentin 0ziinlin todqiqi vo onun miixtolif su miihitlorinds tosiri
xlisusiyyatlorinin otrafli arasdirilmasi homin kompozisiyanin onun analoqu olan
Rusiyanin DN-75 reagenti vo Norvecin “Glow” reagentino nozoron bir sira
tistiinliiklorini (xeyli az sorflor, daha asagi donma temperaturu vo s.) askar etmoyo
imkan vermisdir. Hesablamalar gostormisdir ki, 1 kq NSDK reagenti ilo su
sothindon 0.5-1.0 ton nazik neft tobagolorini yigmaq miimkiin olur.

Neftyigict vo neftdispesloyici tosiro malik olan bir cox digor effektiv reagentlor
almmisdir ki, onlar “Neft Daslari” NQCI-ds tocriibo-sonaye smaqlarindan ugurla
ke¢cmisdir. Bu reagentlor arasinda bir sira ali biratomlu alifatik spirtlorin, yag
tursularinin vo onlarin amidlorinin oksipropil toromolorini qeyd etmok lazimdir. Bu
téromolorin fosfatlasma mohsullar da alinmisdir.

Ekoloji tomiz, barpa olunan alternativ xammal ndvlori asasinda yeni ytliksok
doracado effektiv SAM-larin alinmasi iizro todqiqatlara xiisusi fikir verilmisdir.
Bununla slagadar olaraq, tabii yaglarin va piylorin trigliseridlorindan galovi hidrolizi
tisulu ilo ayrilan yag tursulari garisiginin propilen oksid va ya epixlorhidrin ilo
qarsiligh tosirinden alinan yeni SAM-lar gqeyd edilmoalidir. Baki Gomi Tomiri
zavodunun akvatoriyasinda 50 kv.metrlik su sahosinin sothindon neft tobiotli
cirklondiricilorin konar edilmosi iizro tomizloma omsliyyat1 aparilmisdir.

Yuxarida geyd edilmis reagentlorin todqiqi iizro islor davam etdirilir. Tobii
trigliseridlordon ~ kimyovi ~ yolla  ayrilan  yag  tursulart qarisiglarinin
miixtalif etanolaminlarlo qarsiligl tasirinden alinan SAM-larda neftyigiciliq va
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neftdisperslomo aktivliyi ilo yanasi bir sira digor praktiki cohotdon faydali xassolor
askar edilmisdir ki, buraya SRB-yo qarsi biosidlik xassolori, metallarin
korrozisiyasina qars1 inhibitorluq qabiliyyoti, neft mohsullarindan aromatik
birlogmolori ekstraksiya etmok xassolori vo s. aiddir.

ARETN NKPI-ds son 3-4 ildo alinmis SAM-lar arasinda yag tursulari vo eyni
vaxtda iki epoksid (propilen oksidi vo epixlorhidrin) osasinda sintez olunan
reagentlor do diqqoti colb edir ki, bunlarin heterozoncirindo hor iki
epoksibirlosmonin mangalar1 olur. Bu mangalarin zoncirdo novbolonmo xarakteri
SAM-1n gostaricilarine vo xassaloring ¢ox ciddi tasir edir. Bu oliqomer tobatli SAM-
lar ammonium duzu formasina c¢evrildikdo neftyigma omsalinin ¢ox yiiksok
qiymatlari (~130-a godoar) qeydo alinir [9].

Digor sinif reagentlor iso polimer-SAM kompleksloridir. Bu tip reagentlor digor
SAM-asasli reagentlordon bir sira xassaloring gors forqlonir. Bels ki, polimer-SAM
komplekslorinin neft lokasina tasiri digor SAM-lara nozoran tadricidir, ancaq onlarin
yigilmis neft tobagosini lokallasmis vaziyystds saxlama miiddsti kifayst qodor
coxdur [10].

Neft lokolorinin bagga bir tomizlonmo iisulu sorbentlorlo tomizlonmadir.
Sorbentlar tabii (pambigq, torf, agac kopayi, perlit, gil va s.), siini va sintetik olmagqla
lic yera boliiniir. Bitki mongali sorbentlor 6z ¢okisindon 20 dofo cox sorbsiya
qabiliyystino malik olmagla 99 % effektliliys malikdir [11].

Xozor donizi Azorbaycanin on bdyiik sorvetlorindon biridir. Azorbaycanda
neftin miioyyan hissasi Xazar donizinds olan quyulardan hasil olunur. Eyni zamanda
Xazar donizi vasitasilo Orta Asiyanin nefti Avropaya dasinir. Bu proseslor zamani
neft Xozor donizini ¢irklondirir. Bas veron vo bas veracok c¢irklonmonin ekoloji
zororini minimuma endirmak tiglin yuxarida geyd olunan su sothinin neftdon
tomizlonma {isullarinin, mévecud vaziyyatin qiymatlondirilmasi ilo totbiq edilmasi
bu baximdan boyiik shomiyyat kosb edir.
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PaznuB HedTH (HedrepasnuB) Ha BOJHOM MMOBEXHOCTH - 3TO BBIOPOC
MUHEpaJIbHOTO Macja B BOJIOEM, HANpUMEp, C MOPCKUX OYpOBBIX YCTaHOBOK,
HEe(TAHBIX TAHKEPOB UJIM MOJIBOJIHBIX HE(DTETIPOBOIOB.

[locne momamanust B Boay HedTh (HedTEenpoayKToB) OOBIMHO oOOpasyeT
TOHKYIO IJIEHKY Ha MOBEPXHOCTU BOJIbI, KOTOPYIO HA3bIBAIOT HEPTSIHBIM MSTHOM,
MOPCKUM TOBEPXHOCTHBIM IISITHOM WA HEPTSAHBIM MATHOM. HedTsiHbie pa3nuBbi
MOTYT TaK»e MPUCYTCTBOBATh B BUJIC TOJICTOTO CJIOSI HA IIOBEPXHOCTH BOJIBI B BUJIC
BOJIOHE(TAHBIX IMYJIBCHI, KOTOPBIE PEAKO OMYCKAIOTCSI HA MOPCKOE JTHO.

PaznmuBel HepTH MepemMentaroTcs Kak TOPU30HTAIBHO O TIOBEPXHOCTH BO/IBI,
TaK W BEPTHKAIBHO BHYTPU BOJBI. BeTep M MOBEPXHOCTHOE BOJHOE TEUYCHHE
SIBJITFOTCSI OCHOBHBIMU (DAKTOpaMH, OTBETCTBEHHBIMH 32 PaclpoCTpaHeHUE HEPTH
110 TOBEPXHOCTH BOIbI. DakTOpamMu BO3IEHCTBIE pa3nuBa HEPTHU HA OKPYKAIOIITYIO
Cpeny SIBISIOTCS CKOPOCTh M HampaBlieHHE IBMKCHHS HEe(TH, €€ PACIONOKCHHE
OTHOCUTEIBHO MECT OOWTaHWsS 4YelloBeKa U MOPCKUX BHJIOB, THI U
pacnpoCTpaHEHUE MO MOBEPXHOCTH okeaHa.[1,2]

MoHuTOpUHT pa3nuBoB HEDTH W HEPTEMPOAYKTOB HA BOJHBIX AKBATOPHSIX
METOJIOM KOCMHMYECKOM CBEMKHM IIPEIACTABISACT BAXHEUIIMKA HWHCTPYMEHT 110
ObIcTpOMY (PUKCHPOBAHUIO U UACHTU(DHUKAIINYA UCTOYHUKOB U MECT pa3inBa HeTH
B 3aKPBITBIX BOJIOEMAaX MU MOPCKUX aKBATOPHUSX, ¢ MH(POpMaIen sl MPUHSTHS
penieHust 00 OTMIEPAaTUBHBIX CIIOCO0AX M0 MX YCTPAHCHHIO U JIMKBUIAITH.

[IpyumHBl  3arps3HEHHS BOJOeMa HEPTEHPOIYKTAaMU  BBI3BaHBI  Kak
"yenoBeueckuM (akTopoM" (CTOJKHOBEHHUS] TaHKEPOB W/WIHM KOPaOIEKPYILIEHHs)
WU CTUXUWHBIMU O€JCTBUSAMU (yparaHbl, OMOJI3HU, 3EMJIECTPSICEHUS ), TOJJOMKAMHU
MOPCKHUX OYpOBBIX YCTAaHOBOK WJIHM MOJIBOAHBIX HE(PTEIPOBOIOB.

[Iporpecc B TEXHOJOTHH IAUCTAHIIMOHHOTO 30HAWPOBAHHS CIOCOOCTBOBAI
HEKOTOPOMY pEIICHUI0 B OOHApY)KCHHH HE(TEpa3IMBOB, OJHAKO IPUCYTCTBUE
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AJIEMEHTOB  (JIBOMHMKOB) OTOOpa)XeHUH Ha CHUMKaXx C aHaJOTHYHBIMH
BU3yaIbHBIMU XapaKTEPUCTUKAMH TIPEMATCTBYET OBICTPOMY OOHAPYKEHHUIO H
ONCPAaTUBHOMY TIPUHSTHUIO pEIICHUW Uil pearupoBaHMs Ha Ype3BbIYANHBIC
cutyanuu. Ha puc.1 npeacTaBieH Bu pe3ysibTata yTeuku HeTH B HeQTeIpoBoAaxX
Kacnutickoro mMopsi. TouHOoe MOAEIUpPOBAHHE TPACKTOPUHU JBIKCHHUS HE(PTIHBIX
MSATEH OCTACTCs CJIOKHOM 3aJadcH.

Puc.1 Yreuka nedtu B HerenpoBogax Kacnuiickoro mops

OnTrueckue 1 paAroIOKaMOHHBIE CHUMKH UCTIONB3YIOTCS )11 MOHUTOPUHTA
HePTIHBIX pa3nuBoB, SAR paTuvku HCHONB3YIOTCS Oojiee MMPOKO (MHpOBas
aHAJIMTHKA TPOOJEMBbI) U3-3a UX CIOCOOHOCTH padOTaTh MPH JIFOOBIX MOTOJHBIX
ycioBusx. OgHaKO TOYHOCTH AEUGPUPOBAHMS ONITHICCKUX W PaJapHBIX CHUMKOB
no OOHapy>KeHHI0 HedTepa3IMBOB 3aBUCUT OT MPUCYTCTBUS OHUOTEHHBIX
AJIEMEHTOB, YTO MPUBOJUT K JIOKHOMOJIOKHUTEIHPHOMY OTOOPAKEHUIO PAa3JIMBOB
HeTH.

[TpoBeneHne CIyTHUKOBOIO  HKOJIOTMYECKOTO MOHUTOPHUHTAa MOPCKOM
akBaTopuu (uaeHTU(UKaIMs HeQTIHBIX 3arpsA3HEHUI) 00YCIOBICHO 3a/ladyaMu TI0
BBISIBJICHUIO  CIIy4yaeB 3arpsi3HEHHUs] €€ TOBEPXHOCTH  He(TenpoayKTamu,
OTIpe/IeJICHUs] PaliOHOB 3arpsi3HEHUS, BO3MOXXHBIX HCTOYHUKOB 3arps3HEHUN H
NyTel MX BEPOSITHOTO MEPEHOCA, OLICHKHU yllepOa OKpyKaroleh cpeie OT yTeuek
He(dTU 1 HeTenpoayKTOB.[3,4]

B nactosiee Bpemst B Poccun u 3a pyO0exxoM cTpaHbl TOMYJSPHO, HAHECEHHE
CWJIMKATHBIX TOKPHITUNA Ha TpyObl. OHAKO B HAYYHOW JUTEpaType 3HAYUTEIHHO
OTCYTCTBYET UCCIIEIOBAHHE KOPPO3HOHHBIX MPOIIECCOB B TAKUX MOKPBITUAX TPYO B
0o0sacTd  HEPTEXMMHYECKUX U  DHEPreTHYECKUX  yCTaHOBOK. Iloaromy
UCCIICIOBAaHNE KOPPO3HOHHBIX TIPOIECCOB CHIIMKATHBIX TMOKPBITHI SBISETCS
aKTyaJIbHOU MPOOJIEMOI 3aIIUTHI OT KOPPO3UU TPyOOIpPOBOIOB [5].

[IpeumytiecTBaMu CHIIMKATHBIX TTOKPBITUN TPYO SBISIOTCS:

— OTCYTCTBHUE TIOP, UMEIOIINX MECTO B IPYTUX MOKPHITHSX;

— BBICOKasi KOPPO3UOHHAS U TEPMUYECKasi CTOUKOCTB;

— CHI)KEHHE THAPABINYECKOTO COTPOTUBIICHHMSI 3a CUET IJ1aIKOW MOBEPXHOCTH;
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— BBICOKAsi MEXaHWYECKas POYHOCTh U U3HOCOCTOMKOCTB;

— HU3KAasi CTOUMOCTb.

Pa3paboTka TeXHONIOTMH CUIIMKATHOTO MOKPBITUS AJISL PA3IMYHOTO JUAMETpa
TpyO MO3BOJUT MPUMEHATH UX JUIA 3aIlIUThl BHYTPEHHEH MOBEPXHOCTH TPYOBI OT
KOPpPO3UH NpHU 3aKauKe MPECHBIX, CTOYHBIX U MOPCKUX BOJ. B Tabnuue 1 3amaHbl
MapKy MOKPBITUS TPYO U MacCOBOE COJIEP)KaHNUE OKCUIOB B TOKPBITHSIX.

MaccoBblil COCTaB CHIIMKATHBIX MOKPBITUH TPYO Tabauna 1
Mapxka MaccoBoe conepkaHie OKCHIOB B MMOKPBITHSX, %o
TOKPRITHA | SjO, | AlO3 CaO MgO Na,O F B2Os3
13B 63,5 15,5 3,0 4,0 2,0 2,0 10,0
C-52-1 78,0 3,0 7,0 2,5 9,5 - —
HC-1 66,5 1,5 6,0 4,0 22,0 - -
C-89 69,5 4,0 6,5 — - - 20,0

Ha puc.2 npencrapiienbl 00pa3ibl CHIMKATHOTO MOKPBITHS TPyOOIIPOBOJIOB.

Puc.2 O6pa3ipl CHIIMKATHOTO MTOKPBITHS TPYOOTIPOBOJIOB.

Hnst obecrieueHrsT HOPMAJIbHOW TEXHOJIOTMM TMPOU3BOJACTBA CUJIMKATHOTO
Marepuajia HeOoOXOJUMO OMNpEeAeTUTh COCTAaB HEOPTaHMYECKUX  OKCHIOB
XUMHUUYECKUX DJIEMEHTOB. BpIOOp MarepuasioB SBISETCS PpEIIAIONIUM ISt
MPEACTAaBUTEIILHOCTH JIOKAM3aluy yTeuku HedTu B HedTenpoBoaax Kacnuiickoro
Mops. KonndecTBeHHbI XUMUYECKUI aHaU3 MPOBOASAT METOIOM, PUMEHSIEMBIM
JIJISI OPTAaHUYECKUX U CUIIMKATHBIX 3JIEMEHTOB, 3TUM METOJAOM MOKHO ONPEIACIUTD
cogepkanue SiO,, Fe,03, Al,0O;3 CaO, B,O; Na;O m 1. B ®PI' nmus
COOTBETCTBYIOIIMX XHMHUYECKUX DJIEMEHTOB W AHAINU30B JCHUCTBYET CTaHIAPT
DIN51070.

Cwmech cocTaBa CHIIMKATHBIX MAaT€pUaiOB HA3bIBACTCS IMXTOM, a ChIpasi INXTa
cama 1o ce0e UMEHYEeTCsl KOHTJIOMEpPAaTOM WIIH p-Tiopiineid. Pacuér coctaBa mmxThl
JUISL TIOJTyY€HUSL yCTOMYMBOTO CUIIMKATHOTO MaTepralia 3aIJaHHOI0 COCTaBa T.€., I
BOJIOCTOMKOCTH, IIETIOYOCTOMKOCTH, KOPPO3ZUOHHOM CTOMKOCTH U T.J BBITIOJHSIETCA
B CJIEAYIOLIEM IOPSIKE:

-IlepBbIii pacdy€T MpPOBOAAT JIsi TOTO, YTOOBI CPaBHUTH pa3HbIC IIMXTHI B
OTHOUIIEHUH KOHEYHOT'O COCTAaBa CUJIMKATHBIX PACTBOPOB.

27



O.H. Hopacumnu; A.P. I'azues; ®@.b. batipamosa

-Btopoii pacuér chmyxuT ans  pa3pabOTKM ONTHUMAJBHBIX, TOJYYCHUS
MIPEANOJIATaeMOU CTOMKUX CUIIMKATHBIX TOKPBITHH.

Cnegyer OTMETUTH, YTO KOJIMYECTBO OKCHUIOB, BHOCHUMBIE OTIECIbHBIMH
XUMUYECKUMH KOMIIOHEHTAMHU IIMXThI, C YYETOM BO3MOXHBIX IOTEPHh IPHU
HOJIyYE€HUH CUIIMKATHBIX PACTBOPOB PACCUUTHIBAIOT C IOMOIIIbIO KOA((HULIUEHTOB U
IIEPEBOMAT HA NPOLICHTHBIA COCTaB CUJIIMKATHBIX PACTBOPOB.

Pacuér cocTaBa CUIIMKAaTHBIX pACTBOPOB OCHOBBIBAETCS HA CUCTEME JIMHEWHBIX
YPaBHEHUH, YACIIO KOTOPBIX PAaBHO YHCITy OKCHJIOB, COECPKAIIMXCSA B CUIIMKATHBIX
pactBopax. Ecim 310 HE Tak, TO cUCTeMa YpaBHEHHUH CTaHOBUTCS HEpa3peIIMMOn
VI 1a€T OTPULIATEIIbHBIE 3HAYEHUS I OTACIIBHBIX XUMUYECKUX KOMIIOHEHTOB.

Cornacno Jlanue, neixecooOpa3Hee BCEro NpoOBOJUTH PELICHHUE IO CIAEAYIOUTUM
sTanam:[6]

-COCTaBJICHUE CIIUCKAa XUMUYECKUX OKCUJIOB HEOPTAHUYECKHUX AIIEMEHTOB;

-COCTABJIEHUE CIIMCKA COCTABA CHJIMKATHBIX PAaCTBOPOB M COOTBETCBYIOIIMX
HOCHUTEJIEN DJIIEMEHTOB.

-COCTaBJICHUE CHCTEMBl YPAaBHEHUW I  OTHEIBHBIX KOMIIOHEHTOB
XUMHYECKUX OKCHJIOB B COOTBETCTBUU C OCHOBHBIM H3BECTHBIM YpaBHEHUEM: [ 7]

m'OX = m'RO'fR'fc 'f’[ (1)

rae: M-Ox — 1071 OKCHIA B YUCTOM CBIPhe; MRy — Macca KOMIIOHEHTA CHIPhS
KaK HOCHTEJS JaHHOro okcuza; fr — KoappuumeHT 4ucTOThI 1Tt He3arpsI3HEHHBIX
CBIPBEBBIX MaTepHaioB; f; — HOH KHCIIOpOJa COOTBETCBYIOIIETO OKCHIA JJIEMEHTA,
fi — TexHOMOTMUCCKUI KOAPDHUIIHUCHT YUNTHIBAIOIIHMHA TOTEPU DIIEMEHTOB.

J11s JTOKaaM3alii yTeUKH HEPTH B CHIMKATHBIX MMOKPBITUAX HEPTCIPOBOIOB
IPUHATO CIIEAYIOMNNA COCTaB CHUJMKATHOTO pacTBOpa Jjisi HaHECEHHs Ha
noBepxHoctu TpyOsl: 60SiO,, 5AI,03, 15B,0; 3CaO, 17Na;O. IloayucHsl
CIIEIYIOIINE YPaBHEHUS.

( mSiOsz “feft =60

mA1203fR “fe ft =5

mB203fR fe fe =15 (2)
Meaofr " fo " ft =3

LmNa203fR fo fe =17

C noMOoIIbIO 3TUX CUCTEM YPABHEHU MOKHO PACCUMTATh COCTAB CHIIMKATHOTO
pacTBOpa Ha OCHOBE BHIOPAHHBIX XUMUYECKUX DJIEMEHTOB.

B omMunu OT pAIOBBIX CHIMKATHBIX PACTBOPOB M3 HECKOJIBKHX OCHOBHBIX
KOMITOHEHTOB CUJIMKATHBIX MaTEPUAJIOB MIPEACTABIISET coboit
MHOTOKOMITOHEHTHBIE CHUCTEMBI TMOJYYEHHUs, KOTOPBIX BECbMa CJIO0XKHO H3-3a
MIPOXO0XKICHUS HArpEBaHUs, TEMIIEPATYPHOTO PEKUMOXIIAKICHUS, IPUTOTOBIICHUS
C 0COOBIM BpaIlleHuEM JUIUTEILHOTO TIEPUO/Ia U T.1I.

N
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OCHOBHOHM XMMHYECKU MPOIlecC 00pa30BaHMs CHIIMKATHBIX MaTepUaioB s
JOKalu3alud yTeuku HepTu B He(TempoBogax COCTOMT B MEPEBOJEC KBapla
MOCPEACTBOM pPEaKIMU B KUIKON (paze ¢ OCHOBHBIMH KOMIIOHEHTaMU M OOpHOMU
KHUCTIOTOM B CHJIMKATHBIX PaCTBOPAX.

PacTBOpeHue KBapiia B CHIIMKaTHOM PAacTBOPE SIBISIETCS MPOIIECCOM, KOTOPBIH
KOHTpoaupyercs auddysueit, Ui Hero B 001eM ciydae CpaBeJInBO YpaBHEHHE:

22 = DF (C - Co)/d0 (3)

rae: (C-Co) — mepenaa KOHIEHTpALU MEKY TBEPAOH U KUIAKOM (azamu; F —

an
mionaab IIOBEPXHOCTH KOHTAKTA, 50 — TOJIIIINHA I[I/I(l)(bYBI/IOHHOI‘O CJI04, E —

MOMEHT AU dy3uu.
B Tabnuie 2 3amaHbpl MapKu MOKPHITUA M MAacCOBOE COJIEPKAaHUE OKCHIOB B
HUX, %.

MaccoBoe coaepxaHrue OKCUIOB B MTOKPBITHUIX Taoanma 2
MaccoBoe cojiepKaHrue OKCUI0B B MOKPHITUAX, Yo
Mapka i
nokpsrtust | 9102 | Al203 B203 Na,O CO CaO KBapruieBbrit
TIECOK
E-40 40 2,5 8,5 12,3 1,5 3,4 31,8
E-46 46 3,4 12,4 14,5 2,4 4.5 7,8
E-48 48 4.8 14,2 6,2 3,2 5,2 10,6
E-50 50 5,6 54 8,4 45 9,4 17,7
E-52 52 6,7 4.2 4.3 6,2 2,3 24 .4

Ha puc.3 3agaHa 3aBUCUMOCTb CKOPOCTH KOPPO3HH CHIIMKATHBIX MOKPBITUN
He(TENPOBOIOB OT CKOPOCTH JABUKEHUS HEDTH.

JIy1st Bcex MapoK MOKPBITHI TpyO CKOPOCTh KOPPO3HH BO3PACTAET JIUHEHHO C
YBEIIMYEHUEM CKOPOCTH JABMKEHHS TOTOKAa MOPCKOW BOJBI. DTO CBSI3aHO C
MAaTEMATUYECKUM JIMHEWHBIM YPaBHEHUEM IOTEPsI MAacChl MOKPBITHA. [lorTOoMy
KOPPO3UOHHBIE MPOLIECCHI MPSIMO MPONOPUUOHAIBHBI C BO3PACTAHUEM CKOPOCTH
MOTOKA KUJIKOCTU HE(PTH.
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Puc. 3- 3aBECHMOCTH CKOPOCTH KOPPO3UH CUIMKATHBIX TIOKPBHITHI HEPTETIPOBOIAOB OT
CKOPOCTH JIBHKCHUS HEPTH
o6o3Hauenne: X — 13B; 0 — C89; A — C-52-1; ¢ — HC-1
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BOIIPOCHI IPEAYIHPEKAEHUA U IMKBUJAIIUA UC
B KABAXCTAHCKOM CEKTOPE KACIIMICKOI'O MOPSI

!CaBazos Ucxap Xycannosu4, 2Ecmaranteros Posuian Hypiaanosuu,
SbaxTusip MapJien ApIaKkoBu4

YAxaoemus epaxcoanckoii sawumor umenu Manuxa Iab6oyiiuna
MYC Pecnybonruxku Kazaxcman, Koxwemay, Kazaxcman

Ka3axcran, o0nanas 3Ha4MTENbHBIMM MOPCKUMHU pecypcamu B Kacnuiickom
MOpe, CTaJKMBaeTcs C HEOOXOAMMOCTbIO  3(P(EKTUBHOIO  YIPaBICHUS
Ype3BbIYaMHBIMU CUTYallUsIMA Ha CBOCW MOPCKOW TeppuUTOpuU. UpesBbluaiiHbIe
CUTyallU MOTYT BKJIIOYaTh NPUPOAHbIE OEICTBUs, aBapuu Ha MOPCKUX
maTopMax, 3arps3HEHHE MOPCKOM Cpeibl, a TakKe Jpyrue yrposbl s
0€30MacHOCTH U YCTOMYMBOCTH PETHOHA.

DddekTuBHas cucTema npeaynpexaeHus u pearupoanus Ha YC sBnsercs
KJIFOUEBBIM 3JIEMEHTOM oOecreueHus: 0e30MacHOCTH B MOPCKOU 30He. BakHbIMuU
KOMIIOHEHTAaMU TaKOW CHCTEMBI SIBISIOTCS MOHHMTOPUHI MOPCKOM OOCTaHOBKH,
OlepaTMBHOE HWH()OPMUPOBAHUE, IUIAHMPOBAHWE M MPOBEICHUE YYEHHH IO
mukBugannn YC. B Kazaxcrane BHEAPEHBI COBPEMEHHBIE TEXHOJIOTHH, TAKUE KAK
PaguoOCUCTEMBI CBS3U, CIIyTHUKOBBIE CUCTEMBI HaOJI0IeHUS 17}
aBTOMATU3UPOBAHHBIE CUCTEMBI YIIPABIICHMUS.

CornacHo 3akoHojgarenscTBa PecnyOmuku Kazaxcran MwuHHCTEpCTBO 1O
Ype3BbIYAWHBIM CUTYallUSAM OCYILIECTBIIIET PYKOBOACTBO U MEXOTPACIEBYIO
KOOPAMHALMIO 110 NPEAYNPEKIACHUI0 U JIMKBUAALUU YPE3BbIYAWHBIX CUTyalUd
IIPUPOTHOIO U TEXHOTEHHOT'0 XapaKTepa, IPOBEICHUIO IIOMCKOBO-CIIACATENIbHBIX U
aBapUItHO-CIIacaTeNbHBIX Pad0T, a TAKKE OKA3aHUI0 AKCTPEHHOW MEIMIIMHCKON U
TICUXOJIOTHYECKON ITOMOITH HaceeHuro B 30He UC.

HanuoHaJbHBIM IJIAHOM 110 JIMKBUJALMU PA3JIUBOB HEPTHU ONPEAEIICHO, YTO
OTBETCTBEHHOCTh 32 00ecreueHre TOTOBHOCTH Y pearupoBaHue HA UHIUICHTHI,
BBI3BIBAIOIIINE YIPO3Y 3arpsi3HEHNS He(PTHIO TPeThero ypoBHsi HecET Takxke MUC
Ka3zaxcrana.

B coorBerctBun ¢ «CorjameHueM O COTpyJHUYecTBE B cdepe
MPEIYIPEKICHUS U JIMKBUIALMN YPE3BbIYaHBIX cUTyauui B Kacrmiickom Mopey,
KOMIIETEHTHBIM OPI'aHOM B YaCTH OKa3aHMs IIOMOILMU U PEarupOBaHus ONPEIEICHO
taxxe MUC.
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Mexay TeM, B COOTBETCTBUH C nTopyueHneM ['masel rocynapcrsa Kazaxcrana
HA4aTO AKTHUBHOE PAa3BUTHUE MOPCKOTO TPAHCIIOPTHO-TPAH3UTHOTO IMOTEHIHANA C
Tpanchopmarueit moptToB Kazaxcrana B O1WH W3 KPYIMHBIX KOHTECHHEPHBIX Xa0O0B
Ha KacnimiickoM Mope, B CBsI3U € 4eM, TpaduK Cyl0B MO TPAHCIIOPTUPOBKE HE(TH,
HEe(TENPOAYKTOB U JAPYrUX IPy30B YBEIMUHUTCS MpakThyecku B 7 pa3. Hapsany c
ATUM, PACTET KOJIMUYECTBO OCBAaMBAEMbIX Ha MOPE HE(PTETra30BbIX MECTOPOXKICHUN
(«Kenucy u «Anv-Dapabuy), BCE 3T0 CIOCOOCTBYET YBEIMUCHUIO BEPOSITHOCTH
BO3HUKHOBeHHs1 YC npupoaHOro U TEXHOTEHHOTO XapaKTepa Ha MOpE.

Oco0oe BHMMaHUE CleAyeT YJEIUTh YHUKaIbHBIM 4YepTam KazaxcTaHCKOro
cekropa Kacnuiickoro Mopsi, KOTOpbl€ MOTYT MOBBIIIATH PUCKU BO3HUKHOBEHUS
YC. K takuM 0COOCHHOCTSIM OTHOCSITCS CEHCMUYECKass aKTUBHOCTh, H3MEHUYMBOCTD
KJINMAaTa, a TaKk)K€ MHTEHCUBHOE MOPCKOE TPAHCIIOPTHOE JIBIXKEHUE. DTH (HaKTOPHI
TpeOYIOT TMOCTOSHHOTO MOHUTOPUHTa U pa3pabOTKM THOKUX CTpaTerui
npenynpexaeHus u muksuaanuu YC.

Hecmotpss Ha cymectByromme Mepbl mno mnpenorBpamieHuro UYC, mnepen
KazaxctaHOM CTOSIT HEKOTOpbIE BBI30BBI. OJHUM U3 HUX SBJISETCS KOOPJIAUHAIIUS
JEUCTBUM B MEXJIYHApOJHOM KOHTEKCTe. B3auMonencTBue ¢ COCEIHUMHU
CTpaHaMH, TakuMH Kak AzepOaimxaH, Poccusi, Upan u Typkmenucran, TpeOyeT
pa3paboTKu OOLIUX CTaHJIAPTOB U CTPATETHil B 00JIACTH MOPCKOI 6€30MacHOCTH.

OanuM W3 HampaBieHHWM, Tae Tpedyercs oOecrieyeHue O€30MacHOCTH,
SBJIIETCSI Pa3BUTHE TYPUCTHUECKOW oTpaciau B Manrucrayckoi obmactu. Tak, B
cooTBeTcTBHM C nopydyeHueM l[Ipesnaenta Kazaxcrana, mmaHnupyercs peanu3aius
KPYHU3HOI'O Typu3Ma, pacimpenue pUOEpPEKHOM TYPUCTUYECKOU
UHPPACTPYKTYPhI, KypCUPOBAHUE MACCAKUPCKUX CYJIOB U peanu3aius KpYIHbBIX
TYPIPOEKTOB, KOTOPHIE B IEJIOM MOBJIMUSIOT HA YBEJIMYEHHE MOTOKA TYPHUCTOB B
pernoH. B 9r0oil cdepe gesaTenbHOCTH Takxke TpeOyeTcs obOecrnedeHue
0€30MacHOCTH.

B nenom, nmocneacTBusi OT BO3MOXHBIX KPYIMHBIX aBapHil CIOCOOHBI OKa3aTh
TPAHCTPAaHUYHOE BO3JEUCTBUE HA TEPPUTOPUHU COMPEACIbHBIX MPUKACTIMHCKUX
roCyAapcTB, HAHECS KOJIOCCAIBHBIN yIap 1o OI0KETy roCy1apCcTBa.

Ha ceronnsimiauii 1eHb, caMbIM KPYIHBIM B Ka3zaxcTaHe MECTOPOKICHUEM T10
no0brde HeTH Ha Mope SBIsAEeTCS MecTopoxkiaeHue «Karmmaran», AesTeIbHOCTh
KOTOPOTO HECET ONPEAEIIEHHBIE PUCKHU.

Jnsa  obGecneyeHuss 0e30mMacHOCTH JaHHOTO TIpoekTra co3gaHa Cesepo-
Kacnmiickas Oxonoruueckasi 0a3a pearupoBaHus, HNpeAHA3HAYEHHAs sl
JUKBUJAIIUYA aBAPUIHBIX Pa3JIMBOB HEPTH MEPBOr0 U BTOPOr0 YPOBHEIA.

B cBo10 ouepenb, BONMPOCHI 0 PearupOBAHUIO HA YPE3BbIUYANHBIE CUTYallUN
HAa BCell TEPPUTOPUM KA3aXCTAHCKOro cekropa Kacnuiickoro Mops, BKJIKO4Yas
pazuBbl HEDTH TPETHEro0 YPOBHSA HAa CAMUX MECTOPOXKICHHUIX B MOPE, OCTAKTCSA
He pellleHHbIMM.

32



U X. Casaszos, P.H. Ecnacanbemos, M.A.baxmusp

C yderoM JUMHAMUYHOIO XapakTepa Ype3BbUAWHBIX CHTyallud W UX
pazHooOpazuss B Kazaxcranckom cekrope Kacnuiickoro Mopsi, BaXHBIM
HAIIpAaBJIICHUEM DPa3BUTHUS SBISIETCS BHEAPEHUE WHHOBALMOHHBIX TEXHOJIOTHU.
Pa3BuTre aBTOMaTHU3MPOBAHHBIX CUCTEM OOHapykeHus u npenynpexaenus UC,
UCIIOJIb30BAaHUE OECHUJIOTHBIX afMapaToB JUIsi MOHUTOPUHITA W JIMKBUJAIUU
MOCJEACTBUNA, a TAaKK€ NPUMEHEHHE HCKYCCTBEHHOTO HWHTEIUIEKTA B aHAJIM3E
JAHHBIX COJCUCTBYIOT OoJiee omnepaTUBHOMY M 3(PGEKTUBHOMY YIIPaBICHUIO
MOPCKOI 0€30MaCHOCTHIO.

Cnegyer OTMETUTH, YTO CO3JaHHBIE HEIPO-TIOJIH30BATEISIMUA  CITY>KOBI
pearupoBaHusi OTBeYAKT 3a O€30MaCHOCTh TOJILKO HA CBOEHl KOHTPAKTHOM
TEPPUTOPHUH.

Tak, B cilyyae IPHUHATHS PELICHHS IO PEarupOBaHUIO0 DKOJIOTMYECKON Oa3bl
pearupoBaHus HA JIMKBUAALMIO YPE3BBIYANHBIX CHTYallMM 3a IPEAeiIaMy 30HbI
orBeTcTBeHHOCTH (Kamaran), ucmoJib3oBanue ero ¢puiora u o0OpyIOBaHHS Ha
Bcel repputopurt KCKM He nmpeacrasisieTcss BO3MOXKHBIM, TAK KAaK OTPAHMY€HbI
TeXHU4YeCKHe BO3MOKHOCTH CYA0B, HE TOBOPS YXKE O IITOPMOBOM moroje (cyoa ¢
Mano 0cadKol, UCHONL3YIOMCSL HA MEIKOB0Obe).

Kpome Toro, ctout 06paTuTh BHUMaHUE HA JUIMTEIHLHOE BPEMS pearupoBaHuUs
MeKIyHapoaHou opranusanuu «OSRLy» npu Tperbem ypoBHe pa3jinBa HedTH,
KOTOpasi pacrojokeHa B BennkoOpuTaHuu U NPUBOIUTCS B TOTOBHOCTH B TCUEHUU
72-x 4acoB (TeopeTHYeCKH), IIPU 3TOM, JOCTAaBKA PECYpCOB Ha TEPPUTOPHUIO
Kazaxcrana npenycmarpuBaercs MNOCPEACTBOM MOPCKOI0 WM BO3AYLIHOIO
CyaHa.

[Ipu pearnpoBaHnM MEXAYHAPOIHON KOMITAHUM HA BO3AYIIHOM TPAaHCIIOPTE,
CIIEyeT Y4YeCTh, YTO pe4b MAET O JOCTABKE CIELUATBLHOIO OO0OpYIOBaHHUS, IS
NPUMEHEHUSI KOTOPOTro MOTPeOyIOTCA CHEUUATM3UPOBAHHBIE CyJa, a TaKke
JOTIOJTHUTENBHOE BpeMsl, HE0OOX0IUMOE JJIsl TPOXO0KICHUS TAMOKEHHBIX MPOLEAYP
Y JJOCTaBKH PECYPCOB K MECTY JIMKBUAALUU.

COOTBETCTBEHHO, CTOJb JJUTENbHAs MOOWUIM3ALMS CHJI CKaXKETCd Ha
MacmTadbax 4pe3BblYaiHOM CUTYallMH, YTO Tpo3uT Ka3zaxcTaHy SKOHOMUYECKUMU U
HKOJIOTUYECKUMHU MOCHEACTBUAMH, C YYE€TOM HPUHATHIX O00SA3aTENBCTB MEXKIY
NPUKACTIMICKUMU CTpaHaMH 110 BOCCTaHOBJICHHUIO yIepoa.

B nacrosmee Bpemss Munucrepctsom o UC Kazaxcrana npoBoautcst padbota
KacaTelbHO BOIpoca co3faHusi ciyxObl pearupoBanusi Ha YC cBsa3aHHBIE C
pasznuBoM HedTu B Kacnuiickom Mope.

HeoThemiieMoli 4YacThl0 CHUCTEMBI MpenynpexaeHuss u jukBuaanuu YC
ABJIIETCSI  BBICOKMA  MPO(ECCHOHANM3M  CIECHMAIMCTOB,  3aHUMAIOIIHUXCS
oOecrieyeHneM 0€30MaCHOCTH B MOPCKOM 30HE. PerynsipHbie TPEHUPOBKH U YUEHUS,
OpPUEHTHUPOBAHHBIE HA Pa3JMYHbBIE CIECHAPUM YPE3BBIYAWHBIX  CHUTYAaIlUH,
CIIOCOOCTBYIOT HE TOJBKO 3(P(PEKTUBHOCTH pEarupoBaHUsi, HO U COACUCTBYIOT
KOOPAWHALMU IEUCTBUN MEXKy PA3JIUYHBIMU BEIOMCTBAMHU U CTPAHAMM.

Baxnpim acnektoMm npenynpexaeHus u juksuaanuun YC B Kaszaxcranckom
cekTope Kacnuiickoro mMopsi sIBIISIETCA OXpaHa MOPCKOM CpPeApl U MUHHUMHU3ALUS
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BO3/ICICTBHUSL Ha TPUPOJHBIE pecypchl. Pa3zpaboTka 3KOJOTHYECKH YCTOWYHBBIX
METOJIOB JTUKBUJAIIMH HE(PTIHBIX PA3IHBOB, UCTIOJIH30BAHUE TEXHOJIOTHIA OYUCTKU
3arpsiI3HEHHBIX BOJI, a TAKXKE MEPHI 110 COXPaHEHHUIO.

COBOKYNHOCTh 3THUX acCleKTOB — OT HWHHOBAIMA B TEXHOJOTHSIX 0
HOJTOTOBKM CIEIMAIMCTOB M Y4eTa HKOJOTHYECKUX (PaKTOpoB — (opMupyer
KOMIUIEKCHBIA TIOAXOA K TPEAYNPekKACHUI0 M JHUKBUAALMU Ype3BbIYANHBIX
curyauuii B Kazaxcranckom cektope Kacnwmiickoro wopsa. IloctosiHHOE
COBEpLICHCTBOBaHUE cuUCTeMBbl ympasieHuss YC, OCHOBaHHOE Ha NEPEIOBBIX
TEXHOJIOTUSX U JIyYLINX MPAKTHKaX MUPOBOTO co001IeCcTBa, Oy1eT ciocoOCTBOBATH
o0ecrieyeHnIo 6e30MacHOCTH U YyCTOMYMBOCTU MOPCKOM 30HBI B JAHHOM PETHUOHE.

B 3aximoueHMe MOXKHO OTMETUThb, 4YTO oOO0ecredeHue Oe30MacHOCTH B
Ka3zaxcranckom cexrope Kacnuiickoro Mops sIBIsI€TCS CJI0KHOM U MHOTOTPAaHHOM
3amauedl. D¢ (dekTuBHasg cucteMa npeaynpexiacHuss u pearupoBanus Ha UYC,
alanTHUpOBaHHAsi K OCOOEHHOCTSIM pEeruoHa, UrpaeT KIIOYEBYI0 poOJib B
MUHUMH3AIMA PUCKOB M O0ECIEUEeHUH YCTOWYMBOCTA MOPCKOM  Cpebl.
HeoOxomumo ynensiTh BHUMaHHE KaK HAIMOHATBHBIM, TaK M MEXIYHApPOIHBIM
aclieKTaM, C 1IIeJIbI0 CO3[aHMsl COIJIACOBAHHBIX IOAXOJOB K YIPaBJICHUIO
Ype3BbIYAHBIMU CUTYAI[USIMU B 3TOM YHUKAJILHOM PETHOHE.
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Xiilasa: Moqgalado son ddvriin on global problemlorindon biri sayilan Xozor
donizinin ekoloji voziyyatindon bohs edilir. Neft-qaz sonayesinin inkisafi 6lko
iqtisadiyyatinin inkisafinin osasini toskil etso do, Xozorin ekoloji voziyyetinin
koskin pislogmasina sabab olur.

Acar sozlor: Xozor donizi, neftlo ¢irklonma, Xoazarin ekoloji vaziyyati, Xozarin
cirklonmosi

Diinyanin on boyiik gapali su hovzasi olan vo 6z unikalligr ilo se¢ilon Xozor
danizindas ekoloji soraitin korlanmasi son dovriin on mithiim problemlarindondir vo
hotta bozi orazilordo “Olii zonalar” miisahido edilir. Bir ¢ox saholordo
cirklondiricilarin miqdart yol verilon normadan 10-20 dofs vo hotta daha da artiqdir.
Homginin donizin on ¢ox ¢irklonan sahalari ekoloji bohran™ sahalari hesab olunur.
Doanizin osas ¢irklonmo manbalari onun sahillorinds yerlosmis soharlorin vo sonaye
obyektlorinin ¢irkab sulari, doniz nagliyyatindan vo neft moadonlorindon daxil olan
miixtalif ¢irklondiricilordir.

Xozor donizini asas ¢irklondiron monbolor ilk ndvbodo ¢aylardir. Belo ki,
Xazors tokiilon gaylar vasitosilo il arzindo 75 milyon ton neft vo neft mohsullar
donizo axidilir vo bu rogomin do 95 %-1 mohz Volga ¢aymin payma diisiir.
Umumiyyoatlo iso caylar vasitosilo il orzinde Xozor akvatoriyasina 40-45 km?® ¢irkab
sular daxil olur. Niimuns ii¢lin bildirmok olar ki, agaor bu ¢irkab sular donizin iist
qatinda barabar paylanarsa, onda il arzindo homin gatin galinligi 10-11 sm-o ¢atardi
[15]. Cay sularinin torkibinds kaustik vo paltar sodasi, oksil, grafit, gips vo digor
maddslor agkarlanir. Bu maddolor donizds yasayan onurgasizlara vo onlarla
qidalanan baliqlara monfi tosir gostorir vo miixtolif anomaliyalarin yaranmasina
gotirib ¢ixarir.

Donizin soviyys toroddiidii do onun asas problemlorindon biridir.
Tadqiqatcilarin aragdirmalarina gora, donizin saviyyasi yaxin illor orzinds 9-18 m
azala bilor. Soviyyo toraddiidlori naticesindo xiisusilo sahil zonasinda ekoloji vo
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sosial-igtisadi problemlor miisahido olunur. Belos ki, donizin soviyyasi asagi oldugu
zaman suyun sorlugu artir, baliglarin sahil zonalarinda gidalanma bdlgolorinin
mohsuldarlig1 vo sahosi azalir, soviyyanin yliksolmosi zamani is9 sorluq azalir, yem
ehtiyatlari artir, batagliglar yaranir.

Lakin donizin ¢irklonmasini sadoco qeyd olunanlarla slagolondirmok olmaz.
Belo ki, Tiirkmonistan sahillorindo zorarverici meduzalarin (mneopsis) artmasi da
bioloji vo ekoloji miihitin pozulmasinin asas sobablorindondir.

Xozor donizini ¢irklondiron on baslica monbo iso tobii ki, neft vo neft
mohsullaridir. Hazirda demok olar ki, biitovliikdo Xozor akvatoriyasit vo Xozoro
tokiilon caylar neft vo neft mohsullan ilo ¢irklonmaya moaruz qalmisdir. Bels ki,
Xozor donizindo neftin kosf olunmasindan bu giino godor olan miiddatds 2,5
min.tondan ¢ox neft donizo axidilmisdir [6]. Neft vo neft mohsullar ilo ¢irklonmo
aerasiya prosesini pozur (1 ton neftin dagilmasi su sothindo 1200 ha sahodo nazik
tobogo yaradir), “su-atmosfer” zonasi yaradir ki, bu da donizin flora vo fauna
alomino koskin monfi tosir gdstarir. Bu clir ¢irklonms yol verilon normadan 20 dofa
artiqdir. Normativloro cavab vermoyon texnikanin istifado olundugu neft
quyularmin istismari1 zamani doniza orta hesabla 30-120 ton neft axidilir.

Baki buxtasinda vo Neft daslar1 akvatoriyasinda vaziyyat daha acinacaqlidir.
Baki buxtasina axidilan biitiin tullantilar denizin dib hissasinds toplanaraq imumi
qalinligi tagriban 3,5 m olan ¢okiintii toboagosi formalasdirmisdir ki, bu ¢okiintiilor
icorisindo do osas yer neft tullantilar, politsiklik aromatik karbohdorenlor,
karbonukleidlor, xlor iizvi birlosmoalor, fenollar, agir metallar vo digar zororli
cirklondirici maddalore moxsusdur. Baki buxtasinda {imumilikde 60 miIn. m3-don
cox c¢irklandirici maddalor toplanmisdir ki, bunun da 40 %-o qodorini neftli
birlosmolor formalasdirir. Agir metallar miixtolif anomaliyalar yaratmis buxtada
yeni biosenozlar formalasdirmisdir. Naticado ¢irklondirici maddoalorin  genis
yayildig1 arazilords yassayan canli orqanizmlarin yasama miihitlori kaskin doyismis
Vo onlarin sayinin yox olma daracasine gador azaldigi malum olmusdur ki, bu da
donizin Oziiniitomizloms imkanlarint mohdudlasdirmigsdir. Bunun on baslica
sobablarindan biri Xozarin gapali hovzo olmasi, bu sobobdon do okean vo ya
donizlardan galon yeni kiitlovi su axinlar vasitasilo ventilasiya etmok imkaninin
olmamasidir [10].

Doniz dibindon gotiiriilon niimunslorin laborator todqiqi naticosindo molum
olmusdur ki, homin niimunolorin torkibindo neft vo neft mohsullar ilo yanasi,
fenollar, hotta bazi hissolords cive askarlanmisdir. Bu da xiisuson Baki buxtasinda
bentosun azalmasina, bazi yerlords iso tamamilo mohvina gotirib ¢ixarmisdir [15].

Homginin iri tankerlorlo neft dasinmasi, tanker, quyu vo buruglarda bas veran
gozalar, gomilarin ixrac etdiyi axint1 vo ballast sulari, yeni limanlarin tikilmasi Xozar
donizinin on asas ¢irklonma monbalarindandir. Hidrotexniki qurgularin istismara
yararsiz hissalorinin bu giins godor doniz akvatoriyasinda qalmasi da bir ¢ox ekoloji
fosadlar torotmisdir. Metal konstruksiyalarin korroziyaya ugramasi, estakadalarin
uculub dagilaraq danizin dibina diismasi buna misaldr.
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Xozar danizing tokiilon 128 axar vasitasilo giindo 1.850 min m® tullant1 axidilir
[15]. Olko orazisinin sahil zolagindaki rayonlarm oksor hissosinda tomizloyici
qurgular olmadigina goro tullant1 sular1 tomizlonmodon vo zorarsizlosdirilmodon
birbasa donizs axidilir. Homginin gomi va digor doniz naqliyyatinin tullantilari, kond
tosorriifatinda istifado edilon giibro pestisidlor yaginti sularina qarisaraq caylar vo
kanallar vasitosilo donizo axir. Neft vo kimyovi tullantilarla yanasi, imumilikdo 5
Xozoryan1 hovza dovletlori tarafindon donizo 12 mird m® hocminds tomizlonmomis
cirkab sular axidilir.

Olat orazisindaki Harbi hissa va varom dispanserinds formalasan ¢irkab sular
ac1q axarlarla birbasa donizo axidilir. Bu fakt Xozor Kompleks Ekoloji Monitoring
Idarasi torafinden “qaynar ndqte” kimi qeyd olnmusdur [15].

2019-cu ildo yalniz BP torofindon 3 miihiim neft dagilmasi fakti agkarlanmisdir
[2]. Hoyata kegirilon layihalar noticasindos neft dagilmalar: hallar1 azalmis, dagilma
saholari lokallagdirilmisdir. Daniz sathinds xiisusi tobago yaradan neftin sudan
yigilmasi iiglin ixtisaslagdirilmis sirkotlor torafindon istehsal olunan xiisusi suda
tizon platformalarda qurasdirilan qurgulardan va sorbentlordon istifads edilir. Neftin
mexaniki tisulla yigilmasinda iso filtrlor xiisusi rol oynayir. Homginin son illor
qazma zamani yaranan slamlarin y1gilib sahilo dasinmasi, stasionar platformada vo
lizon gazima qurgularinda slamlarin yigilaraq zorarsizlogdirilmoesi, iglonmis
mohsullarin regenerasiya edilmosi, qazima zamani yaranan ¢irkab sularin yigilaraq
tomizlonmoasi va onlardan tokrar istifads hoyata kegirilir.

Neft vo gaz emal1 sahosindos otraf miihiti ¢irklondiron osas maddslor qaz halinda
olan ugucu karbohidrogenlor, maye halinda iso iizvi birlosmalor, slamlar, lay sulari,
mexaniki vo kimyoavi qarisiglardir. Xiisuson do neft-qaz yataglarmin islonmasi,
kiikiird torkibli neftli birlosmoalarin vo magallorin yandirilmasi zamani otraf miihito
haddindon artiq ¢irklondirici maddslor daxil olur.

Neft-qaz ¢ixarma sonayesindo istixana effekti yaradan qazlarin azaldilmasi
magsadilo “Tomiz inkisaf mexanizmi” (TIM) layihasi ARDNS torafindon hoyata
kegirilir. SOCAR tarafindon 2021-2030-cu illari ohato edon “Iglim Doyismalorina
Tosirin Azaldilmas1 Uzro Strategiyas1” sonadi hazirlamib. Bu sonodds IEYQ
inventarlasdirilmasi, somt gqazlarinin atmosfers atilmasinin azaldilmasi plani, enerji
somaraliliyinin artirilmasi, ekoloji vo innovativ texnologiyalarin totbiqi vo digor
masalalar nazards tutulur [3, 4].

3 dekabr 2023-ci il tarixli COP-28 ¢ixisinda SOCAR-1n prezidenti hasilat
prosesindo  mosalde  yandirmalarin  sifira  endirilmosinin @ vo  emissiya
intensivliklorinin azaldilmasinin “Sifir metan, 2050-ci ilo godor “Xalis Sifir (Net
Zero)” hadofinin SOCAR-1n asas moagsadi oldugunu vurgulamigdir. O da geyd
olunmalidir ki, Car¢ivo Konvensiyasinin Neftlo ¢irklonmo hallar1 ilo miibarizoda
regional hazirliq, cavab todbirlori vo omokdasliq haqqinda Protokolu iizro conab
[lham Oliyev torofindon Foévqolado Hallar Nazirliyi solahiyyotli organ kimi
miiayyan edilmisdir.
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BP iso 6z ndvbosindo Qazin yandirilmasimin azaldilmasi tiizro qlobal
torofdasligin tasis¢i iizvii olmaqla yanasi, hom ds Diinya Bankinin “Sifir soviyyada
miintozom mosaldo yandirma-2030” tosobbiisiinii imzalamis, Neft-qaz iglim
togobbiisiino qosulmusdur. 2019-cu ildo ACG vo Sahdoniz yataqlarinda {imumi
hocmi 8 min ton olan lay suyu toplanaraq tomizlonmis, homin su tozyiqi saxlamaq
mogqsadile xiisusi qurgularla yenidon laylara vurulmusdur. istifads edilmis texnika
naticasinds lay sularinin kollektorlara vurulma effektivliyi 99,6 %-o ¢atmisdir [2].

SOCAR tarafindon “2021-2025-ci il: Neft dagilmalarinin idars olunmasi plani”
tosdiq olunmusdir. Plan sirkotin doniz vo qurudaki madanlorindo neft dagilmalarinin
xobordarligi, bu tipli hadisalors ¢evik, otrafli vo effektiv cavab todbirlorini pesokar
formada tomin etmok iigiin hazirlanib. Hom¢inin, SOCAR torofindon ayrilmis 3
miixtalif yerds “EKOBORPA — neft dagilmalarinin logvi amaliyyatlart markozi” vo
onun mantagalari layihalori hoyata kegirilir.

Bir qrup Hostorxanli alim torafindon Xozor donizinin neft mohsullarindan
tomizlonmasi Ug¢ilin yeni lisul miioyyon edilib. Hostorxan Dovlot Texniki
Universitetinin omokdaslar1 xiisusi bakteriya ideyasi ila ¢ixis ediblor. Arasdirmalar
naticasindo miitoxassislor Xozor donizinin akvatoriyasint neft mohsullarindan
tomizloyacok bakteriyalar aldo ediblor. Bu iisulun mahiyyati ondan ibaratdir ki,
praktiki olaraq neft hasilati sahalorinin yaxinliginda toplanan bakteriyalar donizdoaki
neft tobogosini ayri-ayri damcilara pargalayacaq. Bu, neftin biodeqradasiyasinin
tobii proseslorini siiratlondirir.

Xozar donizi akvatoriyasinda neft dagilmalarinin agkarlanmasi magsadilo bir
cox fargli texnologiyalar totbiq edilo bilor. Bunlara, Sentinel-1, Sentinel-1C-band,
peyk va optik goriintiilor — SAR, Envisat, Landsat-8, ERS va digar multispektral
peyk sensorlarindan istifadoni misal gostora bilorik [13]. Soth sularinda neft
dagilmalarini miiayyan etmok iigiin Sentinel-1 todqiqatgilar tarafindon daha slverisli
tisul kimi qiymatlondirilir [10].

Digoar bir metod SINTEF taskilatinin tartib etdiyi OSCAR modeli neftin okean
sularinda yayilmasinin, kiilok vo dalganin tasiri ilo yerdoyigsmosinin, atmosfer
tosirlori ilo pargalanmasinin va kanar tasirlora reaksiyasinin modellarini, o ctimlodon
fiziki vo kimyavi proseslori, otraf miihitlo qarsiligh tesiri vo dagilmis neftin
tomizlonmasi tadbirlorini nazards tutan yiiksok texnologiyali va ¢oxfunksiyali bir
modeldir. Bu model ¢irklandirici maddsnin suyun sathinds, sahil xstti boyunca, su
stitununda vo ¢Okiintiilordo {i¢ Ol¢iilii makan va vaxt arzinds yerdoayismasini,
yayilmasini, buxarlanma yolu ilo yox olmasini vo mikroorganizmlorin tosiri ilo
parcalanmasini hesablayir vo geyds alir [5]. Bu model neft dagilmalarinin
tomizlonmosi strategiyalarinin samaraliliyini giymatlondirmays, neft ¢irklonmasini
lokallasdirma, saxlama, su sothindon yigma, kimyovi maddoslorlo pargalanma
amoliyyatlarint miiayyan etmoys imkan verir.

Hazirki dovrds peyklorin uzagdan zondlama malumatlarindan istifade etmoadon
Xazar hovzesinin ekoloji vaziyyatinin vo c¢irklonma soviyyosinin dyronilmasi
miimkiin deyil. Biitiin diinyada miixtolif elektromaqnit spektr diapazonlarinda
isloyan peyklordon genis istifado olunur [11]. Moasalon, neft dagilmalarinin
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qarsisinin  alinmasit moqsadilo Sky Truth togkilati yaradilmigdir. Yerin peyk
vasitasilo masafodon zondlanmasina asaslanan ekoloji tadqiqat texnologiyalari daim
tokmillogdirilir, artiq oken vo doniz miihitino do totbiq edilir. Uzaqdan zondlama
biitiin neft dagilmalarin1 agkarlamagq ti¢iin on alverisli iisullardan biridir. Bu ciir {isul
vo texnologiyalarin Xozor donizinin Azorbaycan sektorunda da totbiq edilmosi
mogsaduygun olardi.

Toossiif ki, Xozor donizindo neft sizmasi noticosindo ¢irklonmonin peyk
misahidolorino osaslanan todqiqatlar ¢ox azdir. Xozor donizinin uzunmiiddotli
todqiqinin naticolorini peyk SAR vo multispektral metodlardan istifado etmoklo
daha doqiq aldo etmok miimkiindiir. SAR-Sintetik diyaframli radar (SAR) peyk
antenasinin mikrodalgali signallar1 okean sothino Otiirdiiyli vo doniz sothi ilo
qarsiligl tasirinden sonra signal gabul etdiyi aktiv uzagdan zondlama vasitasidir.

SAR yiiksok ayirdetmo qabiliyyatine malik olduguna, giinas is181 vo bulud
Ortiiyiine hassas olmadigina gora monitoring li¢iin daha alverisli hesab edilir. Daniz
sathinin neftlo ¢irklonmasinin SAR tadqgiqati neft tobagasi ilo ortiilmiis doniz sathi
saholorini askar etmok ti¢lin peyk radar goriintiilorinin malumatlarina asaslanir [12].
STS peyk molumatlarina siiratli vo asan daxil olmagq iiglin asan axtarisa imkan verir.
CiS-yoni verilonlor bazasi sistemlori iso miixtolif ndv neftlo ¢irklonmis sahalorin
Xoritosini tortib etmoys imkan verir. Lakin SAR va CIS texnologiyalarmin da
Oziinomoxsus manfi cohatlori vardir. Belo ki, SAR texnologiyasi bulud ortiiyii vo
giinos is1gma qars1 hossas olmasa da, CiS-do tamamilo oks hal miisahido edilir.
Homginin, giicli kiiloklor (10 m/s-don ¢ox) zamani neft lokolorini doqiq todqiq
etmok demok olar ki, miimkiin olmur. Kiilokli hava soraitinds SAR goriintiilorindo
neft tobagasi ilo alagasi olmayan bazi geri sapilma hallart miisahids olunur ki, bu da
qaranliq sahaslor yaradaraq radar goriintiilorinds yalnis naticalar alde etmaya sabab
ola bilor. Lakin SAR vo CIS multispektral molumatlarmin birgo istifadosi
naticasinda biitiin fasillords neft dagilmalarinin askarlanmasi shomiyyatli deracada
yaxsilasa bilor.

Neft dagilmalarinin tosirini minimuma endirmak {i¢lin istifads edilon tsullar
mixtolifdir. ABS-da neft dagilmalari1 adston Otraf Miihitin Miihafizasi Agentliyi vo
Milli Sahil Miihafizasi torofindon tomizlonir. Istifado olunan on genis yayilmus
tisullardan bozilori bumlama, skimmerlordon istifado, yerindo yandirma vo
dispersantlardir. Booming, nefti tomiz sudan ayiran suyun i¢ino bir arakosmo
qoyaraq neftin dagilmasini ehtiva edon bir prosesdir. Skimming, suyun iistiinds tizon
yagin cixartlmasidir. O, adaton neftin sahil zolagina catmadan vo quruya zorar
vermoazdan avval ¢ixarilmasi ti¢lin ilk cohd kimi istifads olunur vo daha sonra digor
tisullardan istifade oluna bilor. Nohayat, dispersantlar adaton toyyaralordon atilan
kimyoavi maddslordir vo yag hissociklorini pargalayaraq su ilo qarisa bilor. Aydindir
ki, bu iisullarin heg¢ biri miikommal deyil. Lakin birlikds istifadodo ugurlu noticolor
alds edilir.

Neft dagilmalarinin garsisinin alinmasi vo tomizlonmasi saylorine baxmayaragq,
neft mohsullar1 otraf miihito vo iqtisadiyyata son doroco manfi tasir gdstormokda vo
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enerji bazarinda ustiinliikk toskil etmokdo davam edir. Buna cavab olarag elm
adamlar1 barpa olunan, alverisli vo neftdon daha tohliikasiz olan alternativ enerji
formalarini inkisaf etdirmok {iciin ¢alisirlar. Molumdur ki, bioyanacaglar neftdon
istifadoni vo naticads do neft dagilmalari riskini shamiyyatli deracods azalda biloer.

Tiirkiya Is Bankas1 donizi vo biomiixtalifliyi gorumag mogsadilo donizlorin
cirklonmosini azaldacaq investisiyalarin maliyyalosdirilmasi tiglin “Danizlori
qoruyaq” adli kredit novii formalasdirmisdir. Homginin bank torafindon Tiirkiyanin
Yaxin Sorq Texniki Universitetinin (ODTU) Doniz Elmlari Institutu ilo qarsiligh
amokdasliq naticasindos ilk dofo pilotsuz sualti planer cihaz yaradildi. Sea explorer
adlanan cihaz sayasindo donizlorin arasdirilmasi ssahasinds miihiim elmi
nailiyyatlor alds edildi. Hom bu cihazin, ham da doniz straf miihitinin miihafizasi
liclin giizostli Kreditlorin vo ya subsidiyalarin ayrilmasi Xozor doanizinin ekoloji
vaziyyati tiglin boyiik shomiyyat kasb edacokdir.

Bir sira diinya olkolorindo “GEO mavi planet togobbiisii” layihasi hoyata
kecirilir ki, bu layihonin baslica moagsadi okean vo sahil sularina hasr olunmus
coxsayli miisahido programlarini inkisaf etdirmok, keyfiyyatin artirilmasi moagsadilo
vaxtinda miixtolif maraqlt toroflorlo  olagolori  tokmillosdirmok, okean
miisahidalorinin ictimai faydalari haqqinda ictimai va siyasi Saviyyada molumatliliq
hocmini artirmaqdir. Homginin TV-do maariflondirici reklamlarin, miixtalif ictimai
maariflondirmo kampaniyalarinin totbiqi Xozor akvatoriyasinin davamli inkisafi
liciin xiisusi oshomiyyato malikdir.
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Axademus MYUC Azepbatioscancrkou Pecnyonruku

AHHOTanusi: B crathe roBopurca O caMOM TIJIOOAJIBHOM HKOJIOTMYECKOM
npo6sieMe Kacrnuiickoro mops nociennux BpeMeH. He cMoTps Ha niepepacTaroimui
He(Tera3oBoi MPOMBIIIJIEHHOCTh 3aHUMAET TJIaBHOE MecTo B PecmyOmiuke, HO 3TO
IIPUBOJUTD YXYIIIECHHUIO DKOJIOTUUECKOTO cocTosThsa Kacnniickoro Mopsi.

KawueBble caoBa: Kacnumiickoe Mope, HedTsHOe  3arps3HEHHE,
sKoJIoTHYECKas cutyanus Kacnmiickoro Mops, 3arpssHenue Kacnuiickoro Mopst

ENVIRONMENTAL SITUATION OF THE CASPiAN SEA
AND MEASURES TO SOLVE THE PROBLEM

R.Z. Mammadtaghiyeva
Academy of the Ministry of Emergency Situations of Azerbaijan

Summary: The article discusses the ecological situation of the Caspian Sea,
which is considered one of the most global problems of recent times. Although the
development of the oil and gas industry forms the basis of the development of the
country's economy, it causes the deterioration of the ecological situation of the
Caspian Sea.

Key words: oil pollution, Caspian sea, pollution of the Caspian sea, ecological
problems of the Caspian Sea
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X9ZIR MEQAZONASINDA NEFT-QAZ YATAQLARININ GEOLOJI
XUSUSIYYOTLORI VO YATAQ 9TRAFINDA GORGINLIK
VOZIYYOTININ QIYMOTLONDIRILMOSI
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Azarbaycan Milli Elmlar Akademiyasi nazdinda

Respublika Seysmoloji Xidmat Markazi, miihandis
e-mail: ntehletli@gmail.com
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Azarbaycan Respublikast Elm va Tohsil Nazirliyi Neft vo Qaz Institutu
e-mail: iismayilov-97@mail.ru

Acar sozlari: tektonika, neft-qaz, zolzalo, gorginlik

Abseron arxipelaqinda miixtalif antiklinal zonalarda yerloson oxsar geoloji
qurulusa malik strukturlar yayilmisdir. Belo ki, Darvin bankasi—Conub antiklinal
zonasinda yerlogon Giirgan-doniz vo Xali - Neft-Daslar1 antiklinal zonas1 hiidudunda
yerlogon Cilov adasi strukturlaridir. Bu antiklinal zonalarda yerloson strukturlar
miiqayisali sokildo miikommal Oyronilmisdir. Sahenin litoloji-petrografik vo
kollektor siixurlari haqqinda miifossol molumata malik olmaq, kollektorlarin
karbohidrogen ehtiyatlarini doqiqlosdirmok vo eloco do axtaris-kosfiyyat islorinin
aparilmasin istigamatlondirmays komak magsadils rayonda petrofiziki tadqiqatlar
aparilmisdir. Bu rayon iigiin xarakterik olan Neft Daglari, Giirgan-doniz va Cilov
adasi strukturlar {izorinds dayanaqg.

Sakil 1. Orta Xozor meqazonasinda neft-qaz yataqlarinin yerlogma xaritosi
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Neft Daslar1, Giirgan-doniz vo Cilov adas1 neft yataqlarinin geoloji qurulusunu
Ooyronmok moqsadilo yeni geoloji-geofiziki materiallarin toplanmasi, onlarin tohlili
vo aragdirilmasi naticosindo mohsuldar laylarin tavanina goras bir neco struktur xorito
vo enina-uzununa istigamatindo profillor tortib edilmisdir.

Miirokkaob geoloji qurulusa malik olan Neft Daslar1 yatagi, quyularla agilmis
geoloji kasilisindo, alt Paleosendon (Qovundag lay dostosi-Eosen) Dordiincii dovr
cokiintiilorinadok bdyiik bir ¢okiintii kompleksi istirak edir ki, bunun da timumi
maksimal gqalinlig1 3350 m-dir. Qiris18in tag hissasi yuyulmusdur vo onun niivesinda
Qirmaki lay dostosi donizin dibindon yer sothino ¢ixir [1,2].

Neft Daglar1 galximi1 Abseron-Balxanyani tektonik qalxim zonasinin Abserona
yaxin hissasinda yerlosir va sarbast antiklinal xatte aiddir vo asimmetrik quruluglu,
imumi Qafqaz istiqgamotli antiklinal qirisigla ifado olunmus, iki uzununa, ¢oxlu
enina vo radial tektonik pozuntularla miirokkoblosmisdir.

Neft Dagslar1 ¢oxlayl yataqdir. Burada MQ-1n kasilisindo onun biitiin dosts vo
horizontlarin1 ohato edon 26 neftli obyekt miioyyon edilmisdir.

Neft Daglar1 layli, litoloji (litoloji torkibin doyismosi ya kollektorlarin
stratigrafik pazlasmasi) tektonik vo ekranlagmis neftli obyektlorin olmasi ilo
saciyyalonir. MQ-don asagida yatan ¢okiintiilor (Qovundag dostasi- Pont), 25-don
artiq quyunun molumatlarina asason, neftlilik baximindan maraq dogurmur.

Yatagin neftli obyektlorindo gaz neftlo holl olmus haldadir. Lakin bozi
obyektlordo sorbast gazin olmasi qeyd edilmisdir QaLD-1n neftliliyi yatagin biitiin
bloklarinda miiayyen edilmisdir.

Pirallah1 yataqlart Abseron arxipelagqinin simal-sorq hissasinda, meridional
istigamatdo uzanan Qarbi Abseron — Abseron kiipasi — Darvin kiipasi — Pirallahi
adas1 — Giirgon doniz antiklinal zonasinin {izorinds yerlosir.

Pirallah1 yatagi iki antiklinal qirisigdan (Simali Pirallahi vo Conubi Pirallahi)
ibaratdir. Pirallah1 adasi yatag: iki - simal vo conub qalximlarindan ibarotdir vo
onlarin geoloji qurulusunda Diatom-Antropogen c¢okiintii kompleksi istirak edir.

Diatom lay dostosi bir-birindon ayrilmamis boz rongli, narin donsali qum
layciglart ilo ndvbalagan bircinsli gillorden ibaratdir, goriinan galinligi 20 m-dir.
Pont mortobasi seyrok gilli qum layciglart olan tiind boz rongli gillorlo tomsil
olunmusdur. Bu martaba mergel layciglar1 va gipslo zongindir. Maksimum qalinligi
160 m-dir.

Mohsuldar Qat ¢okiintiilori qum, qumdast, alevrit va gillorin ndvbalogmosindon
ibaratdir. Maksimum galinligr 1380 m-dir. MQ-1n {ist hissasi yuyulduguna gors, o
osason alt s6bo ilo tomsil olunmusdur (QaLD, QALD, QLD, QUQ, QUG).
Bunlardan QALD, QLD va gismon QaLD (Conubi Pirallahi qirisiginda) neftlidir.
Qunis1gin ganadlari vo periklinallart MQ-1n Balaxani lay dostosi ¢okiintiilori ilo shato
olunmusdur[3].

Simali Pirallah1 qalximinin simal periklinali yastidir vo onun oxu simalda vo
tag hissado simal-sorq - conub-qorb, conub periklinalinda iso submeridional
istigamotdo uzanir. Moarkazi tektonik blokda qirisigin  qurulusu nisbaton
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simmetrikdir. Onun sorq ganadinda laylarin yatim bucaqlar1 15-20°, gorb qanadinda
isa 17-22°-dir.

Conubi Pirallah1 qirisig1 oxuna paralel iri tistogolma pozgunlugu il conub-qorb
vo simal-sorq tektonik bloklara ayrilmisdir. Qirisigin tagindan kegon bu tistogolmo
ilo onun conub-gorb gqanadi simal-sorq gqanadinin {istiine golmisdir. Qirisigin conub-
gorb ganadi az meyllidir, diismo bucaginin orta qiymoti 30°-dir, sorq ganadinin
diismo bucagi 35-45°-dir.

Conubi Pirallah1 qirisiginda MQ-1n neftli-qazl alt sobasi (QLD) yer iizorino
cixir vo burada holo qodim dovrlordon bir ¢ox tobii neft-qaz tozahiirlori vo qir
ortiiklori malumdur. Canubi Pirallahi qinisiginda ilk kosfiyyat quyular: 1897-ci ilda
qazilmigdir.

Simal1 Pirallahi qirigigiin simalinda 1902-ci ildo QLD-nin 3-cii horizontundan
(QLDs3) giinds 3,2 t hasilatla ilk sanaye shomiyyatli neft alinmisdir. 1903-cii ilds iso
QLD horizontundan 26 sayli quyu giinds 3 t hasilatla hasilata daxil olmusdur.
QALD-1n sonaye ohomiyyatli neftliliyi 1930-cu ildo miioyyan edilmisdir(108 sayl
quyudan giinds 133 t debitlo neft alinmigdir)[4].

Simali Pirallahi yataginda 1, 11, 1I,, Iy, 1Va, Conubi Pirallahi yataginda iso IV
bloklar neftli-qazlidir. Kosfiyyat islori ilo MQ-1n alt sébasinin, QUQ vo QUG lay
dostolorinin sanaye ohomiyyatli neftli olmasi miioyyon edilmisdir[3].

Giirgan-doniz vo Cilov adasi neft yataqlarinin geoloji qurlusunu dyronmak
mogsadilo yeni geoloji-geofiziki materiallarin toplanmasi, onlarin tohlili vo
arasdirilmasi naticosindo mohsuldar laylarin tavanina gors bir nego struktur xorito
va eninad-uzununa istiqgamatinda profillar tortib edilmisdir.

Cilov adas1 yataginin geoloji qurulusunda Diatom lay dastasindon Dordiincii
dovro godor olan ¢okiintli kompleksi istirak edir. Diatom lay dostosi (Karagan,
Kong, Sarmat, Meotis) tez-tez novbalason gil, mergel va alevritlordan tagkil olunub,
acilmis qalinlig1 290 m-dir. Pont ¢okiintiilori asason gillordon ibaratdir.

Bu braxiantiklinal qirisiq simal-qorb conub-gorq istiqgamotindo uzanir, onun
uzunlugu 10, eni iso 4 km-dir, qanadlan dikdir (55-80°), iistogalma pozgunlugu ilo
miirokkablosmis vo Diatom lay dostasina godar yuyulmusdur. Ustagalmonin ¢ixis
donizin dibindo 15 km-o qgodor mosafodo aydin goriniir. Qirilmanin saquli
yerdoyisma amplitudu 500 m-dir.

Cilov adasinda ilk sonaye shomiyyatli neft 1948-ci 1ldo 3 min t. hasilatla QaLD-
nin 730-790 m dorinlikds yatan neftli horizontlarindan alinmis, sonralar iistogalma
zonasinin altinda QalLD-nin asag1 hissasindo qaz "papagi" neft vo sorbast qaz (46 vo
48 sayl1 quyularda aparilmis sinaq islorinin naticosing gors) yataqlarin movcudlugu
siibut edilmigdir. Bu lay dostasi 1952-ci ilds islonmayo daxil edilmisdir.

Giirgon-doniz qirisigmin conub-qarb, listogalmo ganadinda QD (QD-1, QD-2,
QD-3) vo QaLLD neftlidir: QD qirisigin conub-garb ganadinin conubunda, QA homin
qanadin hom simal, hom da conub sahoslarinds neftlidir. Simalda QA-1 vo QA-2-nin
neftliliyi elektrik karotaja géro miioyyan olunmusdur. QalLD-da neft yataqlar
litoloji tolo kimi qiymatlondirilon ayri-ayri qum linzalari ilo slagadardir.
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Conubi Xozor ¢okokliyinin bazi saholorindo materiallar iimumilogdirilorok saho
lizro mosamoliyin vo karbonatligin doyismosi arasdirilmisdir. Siixurlarin fiziki-
litoloji xassolorinin dorinlikdon asililig1 hipsometrik vo stratigrafik monsubiyyatino
gora 0yronilmisdir. Onlarin kollektor xiisusiyyatlori arasindaki alagalori vo onlarin
litoloji-petrografik vo qranulometrik torkibinin doyismosi nozoro alinmaqla
miiqayisoli tohlil edilmisdir. Todqiq olunan saholor tlizro miixtolif antiklinal
strukturlar  boyu siixurlarin  petrofiziki parametrlori arasindaki  asililiq
arasdirilmigdir.
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Sokil 2.a. Masamoliyin saha {izro Sokil 2.b. Karbonatligin saho iizro doyigmosi.

doyismo hoddi.

Saokil 2.a. vo sakil 2.b.-don goriindilyli kimi rayonun simal-qorb vo moarkoz
hissasindo masamoliyin doyismosi do karbonathigin doyismoasi kimi sigrayisla bas
verir. Masamolik oksor hallarda 20%-don artiqdir. Lakin bu doyismo hoaddi orta
hesabla Giirgan donizds 15,7% vo Cilov adasinda iso 18,0% toskil edir [6].

Beloliklo Conubi Xozor c¢okokliyinin Mezokaynozoy — ¢Okiintiilorinin
kollektor silixurlarinin litoloji-petroqrafik xiisusiyyatlori vo petofiziki xassalori
otrafl1 todqiq edilmis onlarin asas parametirlori toyin edilmisdir. Belo ki, stixurlarin
dorinliyo getdikco kollektor xiisusiyyotlorinin miixtalif qiymotlor almasi tohlil
edilmisdir.

Canubi Xdzor meqazonasinin seysmik aktivliyi

Xozor donizi akvatoriyast miihiim seysmik aktivliklo sociyyolonir.Fokus
zonalarinin makan paylanmasi geyri-miintozomdir. Xozaor donizi regionunun ocaq
zonalar1 60-70 km dorinliys c¢atir. Giiclii zolzalolorin maqgnitudast (M1>5.0) olan
dorinliyi 30-40 km-o catir. AMEA nozdindo RSXM-nin tarixi zalzalolor iizra
kataloquna osasan, Xozoryani arazids episentrdo 6 vo daha ¢ox bal giiciindo bir sira
giiclii zolzalalor geydo alinmusdir.
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Sakil 3. 2003-2023 cii iller arzinde Xozar meqazonasinin Azarbaycan akvatoriyasi {i¢iin
bas vermis zolzololorin episentrlor xaritosi.

Xaritads 20 il arzindo Conubi Xozor meqazonasi lizro bas vermis zalzalorin
episentrlor sixlig1 miisahids olunur. Conubi Xozar zonasi tigiin illor iizro maqgnitudasi
MI>3 olan zoslzalo ocaqlari iistiinliik toskil edir. Eloco do , Pirallahi va Cilov yatagi
seysmiklik cohatdon kifayst qodor aktiv zonada yerlogir. Yatagin seysmikliyi Conubi
Xazor meqazonasinin illor {izro zslzolo ocaglarinin  paylanmasi xaritosinda
maqnitudast MI>3 vo MI>4 boylik qiymetlondirilib [6].
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Sakil 4. 2022 vo 2023-ci il {i¢iin biitiin seysmik stansiyalarin molumatlarina asason TAU
parametrinin saho tizro doyismasi Xaritosi
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Sokildon goriindiiyti kimi, Xozor akvatoriyast gorilmo tipli horokotlorlo,
Abseron yarimadasi iso sixilma tipli harokatlorlo xarakterizo olunur. Garilma vo
sixilma tipli harakatlorin tomasinda qradient zonasi izlonilir.

Conubi Xozor meqazonas1 Xazorin Azaorbaycan akvatoriyasinda Skif (Skif-
Turan) plitesinin strukturuna daxildir vo Samur-Qumdasi gqalxmasinin conub-qorb
yamacindan ibarotdir. Conubda Qafqazdénii Tersk-Xozor ¢okokliyi ilo vo Simali-
Abseron c¢okokliyi ilo mohdudlagaraq, Qusar-Dovogido donizo uzanir. Conubi
Xazar meqazonasi ilo sorhadi Abseron-Balxanyani darinlik qirilmasi boyu ke¢ir. Bu
qirilma Bas Qafgaz iistogolmosinin doniz davamidir vo Boyiik Qafqazla Kopetdag
qirisiqliq sistemlorini birlosdiron holgadir.

Naticoa. Yuxarida geyd olunanlardan asagidaki naticoloro golmok olar:

Aparilan todqiqatlara osason todqiq olunan orazido silixurlarin  xasso
keyfiyyatlorinin genis diapozonda doyismosi miivafiq ¢okmo komplekslorin litoloji
cohotdon qeyri-bircinsliliyi, siixurlarin yatma dorinliklorinin  miixtalifliyi va
tektoniki goraitlo alagadardir.

Kosilisda istirak edon qirint1 vo flilidodavamli siixurlarin novbslosmasi neft-
qaz kollektorlariin prognozlasdirilmasina imkan yaradir.

Saho 1{izro sonaye ohomiyyatli neft MQ-nin alt sObasi ¢okiintiilori ilo
olagodardir.

Yatagin seysmikliyi Xozor meqazonasinin Azorbaycan akvatoriyasi liglin illor
lizra zalzala ocaqlarinin paylanmasi xaritasindo maqnitudast MI>3 vo MI>4 boylik
qiymatlondirilib.
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SU HOVZOLORININ KOPUKOMOLOGOTIRICi MADDOLORLO
CIRKLONMOSi ZAMANI OTRAF MUHITO DOYON ZORORIN
QiIYMOTLONDIRILMOSI

Qurbanova Maya 9kbar qi1z1

Févgolada Hallar Nazirliyinin Akademiyast
e-mail: mgmaya@mail.ru

Xiilasa. Mogalodo kopiikomologatirici maddolorin istifadasi noticosinds su
hovzalorine vurulan ekoloji ziyanin qiymatlondirilmasi iiglin metodologiya toklif
edilmisdir. Tokilif olunan metod "Su ehtiyatlarinin miithafizasi vo rasional istifadosi
haqqinda ganunvericiliyin pozulmasi naticosindo doymis zororin hesablanmasi
metodologiyasi" na oasaslanir [1]. Toklif olunan metodda , su hovzalorine doyan
zorarin - giymatlondirilmasinds-<“U”, kopiiklondirici maddalorin bir sira iizvi
komponentloari {igiin icaza verilon maksimum konsentrasiyalar haddi olmadigindan,
LC50 (EC50) gostaricilorindon istifads etmoak va hor bir maddoanin kaskin (vo ya
xroniki) toksikliyi tigiin tohliikalilik sinfini asagidaki kimi nozors almaq lazimdir.

Acar sozlar: kopiikomoalagatirici maddo, ekosistem, su manbalari, LC50,grunt
sulari.

Giris. Otraf mihitin qorunmasi elementlorindon biri do mixtalif nov
antropogen foaliyyatlor noticosinds ona doyan ekoloji ziyanin adekvat
giymatlondirilmasidir.

Umumilikdo antropogen faaliyyat noticosindo miihito doymis zorarin
giymatlondirilmasindo hom 6lkomizin , hom do xarici 6lkalorin bu ciir ekoloji
zorarin giymatlondirmak ti¢iin istifado olunan miixtalif tisullar mévcuddur. Bunlara-
“Su ehtiyatlarinin miihafizosi vo somarali istifadasi ilo bagli ganunvericiliyin
pozulmasi naticasinds doymis ziyanin hesablanmasi tsullar1 "[1], "Torpaq
chtiyatlarmin girklonmasi naticasinds doymis ziyanin miqdarini tayin etmok tisullari
[2], "Su ganunvericiliyinin pozulmasi naticasinds su obyektlorina vurulan zararin
hesablanmas1 metodologiyasi" [3], "Otraf miihitin miihafizosi obyekti kimi
torpaglara doymis zororin miqdarinin  hesablanmast  metodologiyasi"[4],
"Torpaglarin kimyavi maddalarls ¢irklonmasindan dayan zararin miiayyan edilmasi
qaydasi"[5], "Yeraltt sularin g¢irklonmasindon doyan zororin miqdarinin
hesablanmas1 metodologiyasi "[6] va S. geyd etmok miimkiindiir.

9sas hissa. Qiymatlondirma  zamani, kopilikomologatirici maddanin
biitovliikds (100%) yangin sahasine atilmasi asas sart olaraq gotiirilmiisdiir Ki,
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burada magsed KOM-o daxil olan biitiin kimyavi maddalorin otrafa atilmasini nazars
almaqdir. Yangmin sondiiriilmesi zamani yangin zonasmna daxil olan
kopiikomoaloagatirici maddonin galig mohsulunun terkibini miiayyan etmok miimkiin
olmadiqda, dayan zararin giymatlondirilmasi kopiiklondiricinin ilkin komponentlori
asasinda aparilacaqdir.

Bu zaman su hdvzalari ii¢lin (doniz sularindan basqa):

U= K¢ x Kiat X Kr X ke (Mig + Miz+ ... +Mim) X v; (1)

burada,
U-kopiikomaloagatirici maddoalarin kimyoavi torkib hissalori ilo ¢irklonma
naticasinds su hovzoalorine (doniz sulart istisna olmagla) vurdugu ekoloji zararin

miqdart;
K. - su ekosistemino zororin artmasini nozoro alan omsaldir [1] vo K¢=1,5
gobul edilir;

Kiat - SU obyektinin kateqoriyasini nazars alan amsaldir vo cadval 1 asasinda
toyin edilir [1];

K, -yeriistli su manbalorinin defisit omsali;

Ke- su ekosistemina ¢irklonmo amsalidir vo K¢ = 1,5 gabul edilir;

M; — kopiikemolagatirici maddoanin tarkibinds su hozasines atilan ¢irklandirici
maddoanin kiitlasi;

m- kopilikomologatiricinin tarkibindos ¢irklondirici maddonin migdart,

vi- isa sorti olaraq su hovzasinin 1m?® kdpiikemalogatirici madds ilo ¢irklonmasi
naticosinds xiisusi zoror indeksidir vo asagidaki diisturla toyin edilir,

Vi=YxAi (2)
burada, y - cari ildo su ¢irklonmasindon indekslosdirilmis xiisusi iqtisadi
zorardir (manat/t) vo asagidaki diisturla miiayyan edilir:

Y =17, *x1/100 (3)
burada, y, avvalki ilds suyun ¢irklonmosindan indekslosdirilmis xiisusi iqtisadi
zorardir, manat / t; | - inflyasiya indeksi kimi gabul olunur.

A — kopiikamalagatiricinin torkibindo cirklondirici maddonin nisbi tohliiko
gostaricisidir vo asagidaki kim miiayyan edilir:

A= hixl/LC50i, (4)

L Csoi - Kimyavi maddonin suda 6liimciil konsentrasiyasi olan LCsg -ya barabar
olan amsaldir ki, su orqganizmlarinin 96 saat kimyavi maddanin tasirina maruz
qalmasi 50%-nin mohvina sobab olur. Hesablamalar zamanm1 ~ “LC50” avazino,
tasiri 72 va ya 96 saat arzinds reaksiyanin 50% -2 barabar olan maddanin tasirli
konsentrasiyasi olan EC 50 parametrindan istifado etmok olar. Burada ssas sort,
kopiiklandirici maddanin biitiin komponentlari {iglin eyni parametrin olmasidir.
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hi — cirklondirici maddoanin zararlilik amsalidir; onun gostaricisi GHS uygun
olaraq cirklondiricilorin kaskin (xroniki) toksiklik doaracasi ilo miioyyon edilir
(cadval 2)

Cadval 1.Su hovzalorinin kateqoriyasi asason Kiat omsalinin doyarlori *

Su hovzasinin kateqoriyasi Kyat
Yertistii su hovzalori:

moisat istifadasi ti¢iin nozords tutulan sular 1,0
icmoali su ticiin nazardo tutulan sular 14
Baliggiliq tosarriifati iiglin nazards tutlan su hovzalori:

birinci kateqoriya 2,0
ikinci kateqoriya 1,6
yiiksok kateqoriya 2,5
Yeralt1 sular:

icmoali vo mineral sular 5,0
digar toyinatl sular (Sonaye, texniki) 3,0

Qeyd. “*” Ogar verilon su hovzalari gosoba daxilinds yerlosorso omsal 1,2 dofo,
gollor va digor durgun su hovzoalorinds iso 1,5 dofo artiq qobul edilir .

Miiayyan bir arazids geyd edilon bir ne¢a su hovzasi olduqda, ekoloji zarar
hesablanarkon Kia omsalinin miimkiin olan an bdyiik qiymatindon istifado olunur;
bu halda amsalin artirilmasi {igiin yuxarida gostorilon sortlor do nozors alinmalidir.

Cadval 2. Miixtolif tohliikko sinifli maddolorin koskin toksikliyi tizro h omsalinin
gosaricilari

LCso  cirklondirici maddoanin
tosiring 96 saat orzindo moruz qalmis su

Tohliikolilik sinfi hovzalarindoki canlilar h

(EC 50 ¢irklondiri maddalarin
tasirina 72 va ya 96 saat oarzinds moruz
qalmis yosunlar)

1 <1 mgq/l 10000
2 1 <10 mg/l 1000
3 10 <100 mq/l 100

- >100 mq/I 10

Doniz sulari iglin isa kopiikemalogatirici maddalarin ekoloji  zarori
asagidaki diisturla toyin edilir:

Um = K4 x Kk x Kpx K¢ X K, (Mil +Mi2 + ... +Mim) XYi, (5)
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burada, K;- icazasiz axidilma zamani su ekosistemina zarorin artmasi nozara
alan amsaldir vo K;=3 olaraq gobul edilir [1];

Kq - ¢irklonma zamani doniz akvatoriyasinin doyar omsalidir, K;=1,25 barabar
gotiiriiliir,ogor ¢irklonma sahil zonasinda olduqda amsal 1,2 dofo artiq gobul edilir;

Ky — doniz sulariin keyfiyyotco heterogenliyini nozors alan omsaldir, Ky =1.3;

Kp - doniz akvatoriyasin cirklonmis hissasinin batimetrik faktorunu nozors
alan omsaldir va cadval 3 asasinda toyin olunur;

Kt - hidrodinamik faktorun tasirini nozors alan omsaldir vo Kq=1,3;

K;— doniz miihitino zaror amsalidir, K,=3 gobul edilir;

M; — donizo atilan kopiikemolgatirici maddonin torkibindoki ¢irklandirinin
kiitlosi, ton;

m- kopiikomologatirici maddalarin torkibindoki i ¢irklandiricilorin miqgdari
(yangininin sondiiriilmasinds miixtalif markali kopiikemalagatirici madds istifado
olunarsa);

vi- (2) diisturu asasinda tayin edilir.

Cadval 3. Cirklonmis arazinin batimetrik faktorunu nozors alan Ky omsali

Sahildon olan mosafa Ko
5 km-a godor 1,0
51-10 0,9
10 km-don artiq 0,8

Kopiikomalagatirici maddonin ¢irklondiricilori ilo yeralti sularinin ¢irklonmasi
naticasinda doyan ekoloji zararin miqdari isa asagidaki kimi tayin olunur:

UZKkatXKrXLXMiXyi (46)

Burada, Kyar — su hdvzalorinin kateqoriyasina asasan tayin edilir (cadval 1);

K,n— yeralt1 su ehtiyatinin regional defisit amsalidir , K,=1,25; L- yeralti sularin
tobii miihafizosi omsalidir [1]:

e grunt sular1 iigiin- 1,0

etermal sular ti¢iin — 1,3

emineral sular ti¢iin -1,6

Mi- yeraltt sularin ¢irklonmasina sabab olan ¢irklandirici maddonin kiitlasidir
va ekoloji va hidroloji tadgigatlarin melumatlarindan istifads etmokls toyin edilir:

Mi =V x (Ci - Ci) x 10, (7)

burada V - su gatinin ¢irklonmis hissasindoki suyun hacmidir - m® vo asagidaki
diisturla miioyyon edilir:

V=F xm’ X n, (8)

53



M.O. Qurbanova

burada, F-¢irklonmis orazinin sahasi,m?;

m’-¢irklandirici ils ¢irklonmis tobagonin orta gqalinligi,m

Na- SU ilo doymus siixurlarin aktiv masamolik gostoricidir vo codval 4.4
asasinda miiayyon edilir;

Ci- yeralt1 sularda girklondirici maddonin orta konsentrasiyasi,q/m?;

Ci - yeralt1 sularda ¢irklondirici maddonin fon konsentrasiyasi,q/ m?;

vi- (4.2) diisturu osasinda tayin edilir.

Kopiikoamoalogatirici maddoanin bir hissasi olaraq cirklandiricilorin birbasa
olaraq yeraltt su hovzalorino axidilmasi zamani, atilan ¢irklondiricilorin kiitlasi
sonadlor asasinda (axidilmasi qeyds alinarsa) vo ya arasdirmanin naticaloring asason
miiayyan edilmoalidir.

Natico. Molumdur ki, kopiikomalogatirici maddonin istifadesindon {imumi
ziyani  muioyyan etmok liclin  koplklondirici maddslerin  ayr1  -ayn
komponentlarindon atraf miihite doyan zararin dayarlori imumilasdirilir. Bununla
yanasl, su ehtiyatlarinin miithafizasi vo samarali istifadasi ile bagl qanunvericiliyin
pozulmasi naticasindo dovlote doymis zororin kompensasiyasinin mablaginin
hesablanmasi {i¢iin mévcud metodologiyas: miixtalif su obyektlorine otraf miihito
doymis zororin hesablanmasi zamani nozore alinmagqla tokmillosdirilmisdir.
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BO/IHBIX OBBEKTOB IEHOOBPA3OBATEJISAMU,
HNPUMEHAEMbBIMMU B ITIOKAPOTYHIEHUAN

M.A. I'yp6anoBa
Axaodemusa MYC Aszepbatiosrcanckoti Pecnybnuxu

AHHOTanus: B crartee npemyiokeHa METOAMKA IS OLIEHKH SKOJIOTUYECKOTO
yuepba, TNPUYMHEHHOTO BOAHBIM OOBEKTaM BCJIEJCTBUE HCIOJIb30BaHUS
neHooOpa3oBareneil. B ocHOBy Meroauku mojiokeHa «MeToauka po3paxyHKy
pO3MIpIB BIJIIKOAYBaHHS 30MTKIB, 3aMOJISSHUX JI€pKaBl BHACIIAOK IMOPYLIEHHS
3aKOHOJJABCTBA MPO OXOPOHY Ta palliOHaJIbHE BUKOPUCTAHHS BOJHUX PECYpCiB». A
TaK)K€ OTCYTCTBUE JUISl psiia OPraHMYECKHX KOMIIOHEHTOB IEHOOOpa3oBaresiel
takoro mapamerpa kak ['JIK, mpu oleHke »skojoruueckoro ymepoba VY,
MPUYMHEHHOTO BOAHBIM OOBeKTaM, HeoOxoaumo ucnosibzoBat LCS50 (EC50) u
YUHUTBIBATh KJIACC OIMACHOCTU MO OCTpo (MO0 XPOHMYECKOW) TOKCHYHOCTH
Ka)KJ0r0 BELIECTBA CIEAYIOLUIUM 00pa3oM.

KitoueBble ciioBa: meHooOpa3oBaTesb, 3KOCHCTEMA, BOIHBIE HCTOUYHUKH,
LC50, rpyHTOBBIE BOJBI.

ASSESSMENT OF ENVIRONMENTAL DAMAGE FROM WATER
POLLUTION OBJECTS WITH FOAMING AGENTS USED IN FIRE
EXTINGUISHING

M.A. Gurbanova
Academy of the Ministry of Emergency Situations of Azerbaijan

The article proposes a methodology for assessing environmental damage
caused to water bodies due to the use of foaming agents. The methodology is based
on the “Methodology for the expansion of the size of the water supply system,
acquired by the powers as a result of the destruction of legislation on the protection
and rational recovery of water resources.” And also the absence of such a parameter
as GDC for a number of organic components of foaming agents, when assessing
environmental damage U caused to water bodies, it is necessary to use LC50 (EC50)
and take into account the hazard class for acute (or chronic) toxicity of each
substance as follows.

Key words: foaming agent, ecosystem, water sources, LC50, ground water.
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SUBASMA HADISOLORININ PROQNOZLASDIRILMASI
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Xiilasa: Mogalodo subasmalarin yaranma sabablori, onlara tosir edon faktorlar
arasdirilmisdir. Su soviyyasinin galxmasi yagintilarin paylanmasi, qar vo buzun
orimasi vo limumiyyatlo cay, g6l vo donizlordo gedon miixtalif proseslorlo bagl
olmasi gdstorilmis 11k dnca su obyektindo gedon iimumi proseslar, onlara tosir edon
faktorlar, subasmalar zamani1 dalgalarin yaratdigi tosir qiivvelori arasdirilmisgdir.
Masalonin optimal halli bu parametrlorin eyni zamanda parametrlorlo tosir edon
amillor analiz edilmisdir,yoni, su soviyyasinin rejimi, axim rejimi, buz rejimi, axinin
nogl etdiyi gotirmolor, holl olmus maddslorin torkibi, su mocrasmnin doyismosi,
dalgalanma rejimi, axinin siiratlor rejimi, aximin 6l¢ii vahidlori, axim modulu, axim
lay1, axim normasi modul omsali, axim omsali, ¢ay sobokolorinin sixlig, ¢ayin
oyrilikomsali, suayrict xottin inkisaf omsali, su kasiyinin en kasik sahosi, ¢ayin eni,
hidravlik radius, orta dorinlik, maksimal darinlik, ¢ay boyu meyilliyin doyismasi,
miivazinat profili, diiz xatli profil, qabariq profil, pillali profil, turbulent rejim,
laminar rejim, Reynolds odadinin doyismasi vo s. bu kimi faktorlar vo onlara tosir
edon amillor analiz edilmisdir. Subasmalarin arasdirilmasi, onlarin garsisinin alinma
yollarimin analizi hor bir dovr {clin aktual mosslo olaraq galmasi diqqgeto
catdirilmgdir.

Acgar sozlor: axin modulu, ¢ayin ayrilik amsali, Reynolds sayi, mayelarin
horakoat ganunlari, trubulent harokot

Diinyanin an ali varlig1 sayilan ohalinin miithavizasinin togkili comiyyatin an
vacib vo aktual masolalorindon biridir. Qoyulan masslonin diizgiin togkili bir ¢ox
faktorlardan asilidir. Ancaq masalo xiisusi olaraq fovqgelads hallardan shalinin
miihafizosindon sohbat gedirsa, masslonin miirokkabliyi ondan ibarotdir ki,
fovgolado hadisalor oksor hallarda tobii proseslorlo olageli sokildo bas verir. Ona
gora do onun garsisinin alinmasi fikri diizgiin deyil. Bu hadisslori yalniz onlar
yaradan faktorlar1 analiz etmaklo idaro etmok olar. Bu noqteyi nozarden istonilon
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prosesin fiziki modellogmosinin ¢ox bdylik ohomiyyati var. Ohalinin hoyat
faaliyyatini pozan, boylik itkilors sabab olacaq hadisalordon biri do subasmalardir.
Bu noqteyi nozordon subasmalarin miixtolif prizmalardan, eyni zamanda fiziki
noqteyi nozordon prosesin inkisaf dinamikasini anlamaga vo onun qarsisinin almaq
yollarinin islonib hazirlanmasina kémok edo bilor.[2]

Subasmalar ¢aylarda, géllordo, donizlordos su soviyyasinin qalxmasi naticosindo
yerin xeyli orazilorin su altinda qalmasidir. Su saviyyasinin qalxmasi yagintilarin
paylanmasi, qar vo buzun orimosi vo iimumiyyotlo ¢ay, gol vo donizlordo gedon
mixtolif proseslorlo baglidir. Miixtalif soboblor dedikds su soviyyasinin rejimi, axim
rejimi, buz rejimi, axinin naql etdiyi gotirmolor, hall olmus maddolorin torkibi, su
maocrasinin  doyismosi, dalgalanma rejimi, axinin siirotlor rejimi, aximmin Olgi
vahidlori, axim modulu, axim lay1, axim normast modul amsali, axim omsali, ¢cay
sabokolarinin sixlig, cayin oyrilikomsali, suayrici xottin inkisaf omsali, su kosiyinin
en kosik sahasi, ¢cayin eni, hidravlik radius, orta dorinlik, maksimal dorinlik, ¢ay
boyu meyilliyin doyigsmasi, miivazinat profili, diiz xatli profil, qabariq profil, pillali
profil, turbulent rejim, laminar rejim, Reynolds oadadinin doyismasi va s. faktorlar
gormak olar. Masalonin optimal halli bu parametrlorin eyni zamanda parametrlorlo
tosir edon faktorlarin analiz edilmasidir.

Temperatur 1° C doyisdikdo 1 sm galinliginda su laymin 1 sm? sahasindon 1

saniyados kegon istilik axinina istilik kegirmoa omsali deyilir:
dt
=1-— 1
0=1"g; (1
Q — 1 sm? sahadan 1 saniyads kecon istilik axini;

dt : .
o saquli temperatur qradiyenti;

A — istilik kecirmo omsali.

Qarn istilikkegirmo omsali onun sixligindan asilidir:
Aq = 0,0067 - p; (2)
p — qarin sixlhigidir.

Axim hacminin isa tayini:

W=Q-T (3)

Q — su sorfi;

T=k-t ( k — giinlorin say1, t — bir sutkadaki saniyalordir).
Axim modulu:

M=Q-F (4)
Q — su sarfi; F — sutoplayici saha.
Axim lay1:
4
V= F-103 ©)

W — axim hacmi; F — sutoplayici saha.
[llik axim lay1 iso:

315104
y = Qu3L3100 _ 395y (6)
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AX1m normast:

n
W
W = i=1YViil 7
=L )
Wi i — orta illik axim; n — illorin sayidir.
Modul amsali:
Wi Qi Y;
KW:W; KQ =6,' Ky=? (8)

Axim omsal axim laymin sutoplayici sahodo diison vo bu aximin omolo
galmosina sobab olan yaginti layina olan nisbatine deyilir.

X W,
n==; u= 9
Y W05

X —yagint1 layz;

Wax— axim hacmi;

Wy, — yagmtilarin hocmi.

Axim omsalt su rejiminin Oyronilmasindo istifado olunan komiyyotdir vo
hovzaya diison yagintinin hansi hissasinin ¢aya axmasini saciyyslondirir.

Cay sobokasinin sixlig1 da osas faktorlardandir:
2i—a L

F

L — ¢ayin vo onun gollarinin uzunluqlari;

F — sutoplayicinin sahosidir.

Cay sobokasinin sixlig1 igqlim soraitindon, relyefdon, geoloji qurulusdan vo
torpaq Ortiiytindon asilidir. Cayin saxlanma omsali da asas parametrlordondir:

L+l +l++1,+L
K, = 7 (11)

€1, £, — axarlar uzunlugu;

L — ¢cayin macrasiin uzunlugu.

Cay hovzesinin asas hondasi gostaricilari osas ilkin faktorlardan hesab oluna
bilor. Cay hovzasinin sahasi monbadon monsabs dogru axin boyu artir. Suayrici
Xottin inkisaf omsali:

D =

(10)

m=— (12)

S — suayrici xattin uzunlugu;
S1 — ¢evranin dairasinin uzunlugu.
Cevranin radiusu vo uzunlugu miivafiq olaraq asagidaki diisturlarla hesablanir:

F
; S; =2nr = 271\/; = 2VnF (13)
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Hovzonin asimetriya omsali:
o = Fsol - Fsag
Fso1 + Fsag
Fsol, Fsag — milvafiq olaraq hovzanin sol va sag hissasinin sahasidir.

Relyefin oan miihiim hondasi gostaricisi hovza sahasinin orta meyiliyidir:
_ h(O,SlO + ll + lz + + ln—l + 0,5ln)

Y. =
or F

(14)

(15)

h — kosmao yiiksoklik;

€o, €1 — horizontallarin sutoplayici daxilinds uzunlugu;

F —hovzonin sahasi.

Hovza sothinin meyilliliyinin tayini asagidak: sokilds hoyata kecirilir:

Hmax—Hmin
Y,y = —me_min (16)

Hmak — hovzonin on hiindiir nogtasinin yiiksokliyi;

Hmin —hovzanin algaq noqtasinin yiiksakliyi;

F — sutoplayicinin sahasi.

Islanmis perimetr ¢ayin sualtikonturunun su kosimlari arasindaki uzunlugdur.
Islanmus perimetr ():

X = (B2 4R+ (B3 (hy = k)2 4k (B2 + (o 4 )

+ /b,% +hZ_, (17)

Cay boyu meyilliyin doyismasing gora profilinin doyismasi do vo suyun horakot
mexanizmi do bdyiik ochomiyyat kasb edir. Laminar horokot rejimindo axini bir —
birina paralel edon su laylar1 soklindo teSovviir etmok olar. Laminar harokat
stirtiinma qiivvasini dof etmak tiglin sarf olunan basqi siiratin birinci daracasi ilo
miitonasibdir.

Ah=a-V (18)

Ah — basqu itkisi; V — orta siirat; a — miitonasiblik omsalidir.

Laminar harokatds siirtiinma ganunu:

du
1 = i#ﬁ (19)

Turbulent harokst rejiminds layli harakat pozulur, siddstli qarisma prosesi
gedir, siirat, tozyiq zamandan asili olaraq doyisir:

Ah=K-V" (20)

K — miitonasiblik amsali; n=1,75 — 2,0

Turbulentliyi idars edon asas parametrlordon biri Reynolds adadidir. Reynolds
odadi turbulentliyi artirir. Agiq su axarlari {i¢lin asag1 bohran 580, yuxar1 bohran
12000 — don ¢oxdur. Reynolds adadine miivafiq siirot bohran siirati adlanir:[1]
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Op = (21)

Apardigimiz analizdon belo noticoyo golmok olar ki, subasmalarin inkisaf
dinamikas1 su obyektinin malik oldugu parametrlorlo borabor, eyni zamanda
yagintilarin paylanmasinin bu parametrlors tosiri kimi qiymotlondirmok olar. Lakin
burada 2 — ci faktor mayeloarin harokat gqanunlarinin boyiik oshomiyyati vardir. Belo
ki, biz yuxarida su obyektindo gedon proseslori, onlar1 xarakterizo edon parametrlori
arasdirdiq.

Digor masala su obyektinds yagintilarin paylanmasindan asili olaraq yaranan
doyisikliklor vo suyun horokot ganunlaridir. Mayedo yaranan horokot zamani sort
miihit yaranir. 9sas faktorlardan biri hidrodinamik tozyiqdir, hans1 ki baxilan
noqtads tozyiq qiivvasinin intensivliyini xarakterizo edir. Real mayelorin harakating
stirtiinmo qiivvesi hesabina siikunat vaziyyatindon forgli olarag toxunan garginlik
tosir gostorir. Buradan yaranan goarginlik tesir etdiyi sahanin vaziyyatindon asilidir.
Mayeds yaranan hidrodinamik tozyiq asagidaki qayda ilo toyin edilir:

1
P = 21611 +162] + 185 (22)

01, 02, 03 — uygun olaraq bas gorginliklorin modullaridir.[3] Maye horokstinin
analitik tohlilinde Laqranj vo Eyler itisullarindan istifado olunur. Laqranja goro
mayenin tam axini haqqinda miilahizs yiiriidorkan hissaciklorin trayektoriyalarinin
yigimina baxmaq lazimdir.[3]

Lakin digor vacib faktorlardan biri do yagintilarin paylanmasi vo su obyektindo
vo mayedo gedon proseslordon asili olaraq yaranan subasmalar naticosinda suyun
yaratdigr dalgalarin yaratdigir tosir qlivveloridir. Hidrostatik tosir qiivvasi,
hidrodinamiki tozyiq qiivvesi, kavifasiya tosiri, seysmik qlivve vo s. Bu qiivvalor
0zlori do miixtalif faktorlardan asili olaraq doyisir. Hidrodinamiki tozyiq qilivvesi
suyun harakotindon, siiratindon, dalga siiratindon buzlarin harakatindon, kiilayin
stiratindon va s. amillordon asili olaraq doyisir. Vahid sotho diigon tam tozyiq
quivvosi:

P=P +P, (23)

Ps vo Pg — uygun olaraq statiki vo hidrodinamiki tozyiqdir. Hidrodinamiki
tozyiq zamandan asili oldugu {igilin:

P, =P, + P (24)

P, — zamana gora hidrodinamiki tazyiqin orta qiivvati;

P, — baxilan anda pulsasiya tazyigi.

92 9?2

Cp — tozyiq omsali olub emprik diisturla hesablanir;

0 — pulsasiya amsali, qiymati tadgigatlarla tayin olunur;

p — suyun sixligy;

9 — axinin siirati;

g — sorbast diisma tocili.[4]
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Natica. Bu moqalodo mohz subasmalarin qarsisinin alinmasinda tikilocok
hidrotexniki qurgularin insasinda bu qiivvelorin tasiri vo onlar1 idars edon faktorlarin
su obyektinin oarazisindon asili olaraq aragdirilmasina baxilmis vo bu masalonin ¢ox
vacibliyi geyd olunmusdur. Subasmalarin arasdirilmasi, onlarin qarsisinin alinma
yollarinin analizi hor bir dovr iigiin aktual mosolo olaraq qalacaqdir.
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FLOOD FORECASTING
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Abstract: the article discusses the causes of flooding and the factors
influencing them. It was shown that the rise in water level is associated with the
distribution of precipitation, the melting of snow and ice and various processes
occurring in rivers, lakes and seas in general; first of all, the general processes
occurring in the reservoir, the factors influencing them, the forces of influence,
created by waves during high and low tides. To optimally solve the problem, the
factors influencing these parameters with simultaneous parameters were analyzed,
namely: water level regime, flow regime, ice regime, flow transfers, composition of
dissolved substances, change in water flow, oscillation regime, flow velocity
regime, units flow measurements, flow modulus, runoff layer, flow modulus
coefficient, density coefficient of river networks, river flow speed, curvature,
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coefficient of watershed development, cross-sectional area of the watershed, river
width, hydraulic radius, average depth, maximum depth, change in slope along the
river, equilibrium profile.

Key words: flow modulus, river curvature coefficient, Reynolds number, laws
of fluid motion, turbulent motion.

MMPOTrHO3UPOBAHUE HABOJJHEHUI

k.¢.H. H.3. A0ayiaeBa, crapmmii npenogasareab A.U. I'yceiinoB, A.M.
SpueBa

Aszepoatiodcanckuti Texnuueckuii Ynusepcumem
E - mail:azer.h@mail.ru abdullayevanuriyye@aztu.edu.az
yariyevaaynure@aztu.edu.az

Pe3lome: B cTatbe pacCMOTPEHBI MPUYMHBI BO3HUKHOBEHHUS  HABOJHEHUH,
¢dakTophl, BIUAIONINE HA HUX. BBLUIO MOKa3aHO, YTO OIFEM YPOBHSI BOJIBI CBSI3aH C
pacmpesieieHueM OCaaKOB, TasHUEM CHETa M JibJja M Pa3IUYHBIMU TPOIECCAMH,
IPOTEKAIOIIMMHU B peKax, 03epax M MOPSX B LIEJIOM, B MEPBYIO OUepeb U3YUECHbI
o0111e Ipouecchl, MPOTEKAIOIIUE B BOJOEeMe, (PaKTOPhI, BIMSIOIINE HA HUX, CHIIbI
BO3/ICICTBUS, CO3JaBacMble BOJHAMU BO BpeMsl MPWIMBOB W OTIMBOB. /s
ONTUMAJIBHOIO PEIICHU 331a4H ObLIIN IPOaHAIU3UPOBAHBI (PAKTOPHL,BIUSIOIINE HA
3TH MapaMeTpbl C OJHOBPEMEHHBIMHU IapaMeTpaMHu, a UMEHHO: PEXHUM YpPOBHS
BOJIbI, PEKUM TEUEHUS, JEISIHON PEXUM, MOCTYIUICHUS], IEPEHOCUMBIE MTOTOKOM,
COCTaB PAaCTBOPEHHBIX BEIIECTB, N3MEHEHUE BOJHOTO MOTOKA, PEXUM KoJeOaHUH,
PEXUM CKOPOCTEH TEUECHHMSI, €AUHUIBI U3MEPEHUs MOTOKA, MOAYJh MOTOKA, CION
CTOKa, KO3 UIIMEHT MOyl pacxona, KOIPPUIIMEHT MIOTHOCTH PEYHBIX CETeH,
CKOPOCTh TEUYEHHUs PEKH. KPHUBU3HA, KO3P(PUUIMEHT pa3BUTHS BOAOpasjea,
IUTOMIA/(b TIOTIEPEYHOT0 CEYEHHs BOJOpas3zelia, IMUPUHA PEKH, THIPABINYECKUN
paanyc, cpemHss TiyOWHA, MakCUMallbHas TIyOWHA, WM3MEHEHHE YKIIOHAa BJIOJIb
pexu, TpoiIb paBHOBECHS.

KiioueBble cjioBa: Moyib TeueHUs, KOADPHUITUESHT KPUBU3HBI PEKH, YHCIIO
Peitnonb/ca, 3aKOHBI ABMXKEHUS KHUIKOCTH, TYpOYJIEHTHOE BUKEHHE.
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NEPCHEKTUBBI IIPUMEHEHUWSA MOBUJIBHBIX CPEACTB
JIOKAJIM3ALIUU PA3JIMBOB HE®THU 1A 3AILIUTHI
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AHHOTAIUsI: B CTaTbe MpHUBEICHA KiIaccu(UKalus pa3IuBOB HEPTH U
HEe(PTENPOAYKTOB Ha PA3IMUHBIX 00BEKTAX, UX MPUUMHBI U YIIEPO, YTO TO3BOJIUAIIO
Ha OCHOBE IMPOBEACHHOrO aHaiu3a c(opMylInpoBaTh 00IIKE TpeOOBaHUS K
CpelCTBaM JIOKaJW3allUd pa3IuBOB Ha OOBEKTaxX XpaHeHuss HepTH U
HepTenpoaykToB. [IprBeneHbl TEXHOIOTUYECKUE DEIICHUS, MPUMEHSEMbIE MPHU
JOKAJIM3allii, UX TUTOBBIE HEJOCTATKA M JOCTOWHCTBA, MPOAHATM3UPOBAH OIBIT
npumeHeHuss. OO003HaueHbl MPOOJEMHBIE BOIMNPOCHl MPUMEHEHHUS MOOMIbHBIX
CPEICTB JIOKAJIU3aUHU Pa3IuBOB.

CdopmynupoBanbl TpeOOBaHUS K MOOWJILHOMY 3arpaguTeIbHOMY CPEICTBY
JUISL JIOKaJM3aluu Pa3iuBOB HEPTH M HEPTEHNPOAYKTOB, MPUMEHEHHUE KOTOPOIO
1eraecoo0pa3sHo Ha oObeKkTax XpaHeHus HedTu u HedTenpoaykToB. OOOCHOBaHA
HEOOXOJMMOCTb €0 pa3padOTKH.

KiroueBble cJjioBa: JOKamu3alus pa3idBOB HEPTH M HEPTEHPOIYKTOB,
Kiaccu(ukanys pasiuBoB, MOOWMIJIBHOE CPEACTBO JIOKAJIMU3AIMH, MOOWIIbHOE
3arpaJITeNIbHOE CPEACTBO, HWHKEHEPHO-TEXHUYECKUE COOPYKEHUS, ILUIOIIA/lb
pasinuBa.

Jlokanuzauusa pasznuBa HepTu U HedrenpoaykroB (mainee — H (HII)) —
KOMIUIEKC MEPOTPUATHI, HAMpPaBIIEHHBIX Ha MPEKpalleHHue pPacipOCTPaHEHUS
paznuthix win BeUMBarommxcs H (HII) Ha moBepxHOCTH TpyHTa WM BOJHOTO
00BEKTa, MPOBOJUMBIX MyTeM YCTAHOBKHU 3arpa)KACHHIA, MPOBEICHUS 3EMIISTHBIX
paboT WM MCTIOIB30BAHMSI CTICTIHAIBHBIX CpeacTB [1].

K naubonee pacnpocTpaHeHHBIM TEXHUYECKUM PEIICHUSM JJIs JIOKAIU3aluu
pa3IUBOB OTHOCSAT JaMObl, Oapbepbl, OOHBI pa3HBIX THUMOB W KOH(UTYypaluu

(puc. 1).
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_[ 1. Orpaxaenns 1js OpefoTepamenns pacrexkanasa H (HII): ]_

* 3eMJISHBIEe HacEIIIH IS 3aJIepiKaHIs paclpocTpaHeHHs pa3iIiBa B HAIIPABJISHIIH eCTeCTBeH-
HOTO HMOHIDKEHISI MECTHOCTII I €€ OKOHTYPIBAHIIA);
* IepeXBaTHIBAIOIINE TPAHIIEH (OTBO H HANIPABIECHHE B eCTeCTBEHHEIe IOHIDKEHII pernbeda);
* amObaphl 1 AMEI-TOBYIIKI;
* Oapeepsl I3 NOAPYUHEIX MaTepHATIOR;
MIONIIOPHEIe CTEHKH.

2. 3arpa:xaeHHs H3 COPOHPYIOIIAX MATEPHAIOR 115 JIOKATH3AIHH He00IBITHX
(1o 1 T) pazTHROB:
. copbupyromnie 60HET;
. 00BaIOBAHIIA 113 COPOHUPYIOTIX MAaTePHATIOB.
_[ 3. OrpaxxaeHHs A4 OpefoTepamenns nonagaaaa H (HII) B rpyETOBBIE BOABI: J_

. GIIOHOJ]IEMBPHBIB hieMGpaHBl’;

* BOOOIPOHINAEMEIE PEAKTIBHEIE Gapﬁepr,l;

. «CTeHA B TPYHTE ]

. 2[211\'1651 (CIIq]OH:HB]e, CHEPKITBAIOITIHE, OeTOHHEIE JOHHOI'O CTOKA, IIEPEIIBHEIE, J'IBIUEHBIE).

Pucynoxk 1 — HauGonee pacrpocTpaHeHHbIE TEXHUYECKHE PEIICHUs 1JIs JOKAIU3aluu
pasznuBoB H (HIT)

OCHOBHBIMH TEXHUUECKUMU PEIICHUSIMH JJIs1 JTokanu3anuu pasnuo H (HIT)
Ha TEPPUTOPHUHU SIBJISIFOTCS PA3JIMYHBIE BUJIBI 3arpakAcHUM [2].

[Ipu onpenenennun mecta nokanuzanuu pasnusa H (HII) wa Teppuropumn
OLICHUBAIOT [2]:

1. Penbed MecTHOCTH B pailoHe pa3iuBa (Jora, pyubH, BOJHbIE OOBEKTHI).

2. I[IpoxogumocTh MecTHOCTHU B paiione paznusa H (HII).

3. Hanuuue TpaHCIIOPTHBIX MYTEW JOCTABKM CPEACTB JIMKBUIAUMK pa3znuBa H
(HIT).

4. TemniepaTypy OKpy>Karollenl cpebl.

5. [IpupogHo-knumaTrdeckue ycnoBus (ocanku) B paitone pazmusa H (HIT).

6. Bszkocth u apyrue ¢pusnko-xumuueckne cpoiictsa H (HIT).

7. HanpaBieHue 1 CKOpoCThb pacrpocTpaHeHus nstHa pa3zinusa H (HIT).

8. BO3MOXHOCTP NPUMEHEHHUS MOJAPYYHBIX MATEPUATIOB I JIOKAIU3aLUU
paznuBa H (HIT).

bosnpias yacTh NPUBEACHHBIX TEXHUYECKUX PEUICHUN SIBJIAETCS MHXKEHEPHO-
TEXHUYECKUMH COOPYKEHUSIMH M BO3BOJUTCS IIPU MOMOIIM TSKEION JOPOKHO-
CTPOUTEIIBHON U 3€MJIEPOMHOM TEXHUKUM W IIAHIIEBOIO HMHCTPYMEHTA HA IIyTH
pacnpocTpaHeHus: He(PTSIHOTO 3arps3HEHUs.
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B kauecTBe OrpaHMYEHHO MOOWIBHBIX TEXHUYECKUX CPEACTB MpH
nokanuzaumu pasznuBoB H(HII) Ha Teppuropun paccMaTpUBaKOTCS TOJBKO
MOJIMTOPHBIE CTEHKU U COPOUpYIOIINEe OOHBI.

[Ipu orpaHnYeHHOM BBIOOpPE CPENCTB JIOKAIM3AIMHM Pa3linBa, aKTyaJlbHOMN
ABJIAETCS 3aJa4a 10 pa3paboTKe MOOMIBHOIO 3arpaJiuTENIbHOIO CPEACTBA (fanee —
M3C), codeTaroiero NnpeuMyIiecTBa MoAMOPHON CTEHKU U COpOUpyroiero 0oHa,
Y OJTHOBPEMEHHO, JIMIIIEHHOTO MPUCYIINX UM HEAOCTATKOB.

[IpumMeHeHne s JIOKaIU3aldHd PA3IMBOB, MPOUCXOMSIIMX 3a IMPEIEIaMU
TEPPUTOPHUH OMACHBIX TPOU3BOACTBEHHBIX 00BEKTOB (nasee — OI1O), TexHuuecKux
pelieHuil B BUJie MHXEHEPHO-TEXHUUECKUX COOPY>KEHUM SBIIsI€TCS 000CHOBAHHBIM,
IpU YCIOBUU COOIIIOIeHHs] BpeMeHu Jokanu3anuu [1]. OcHoBHOM Bu yiiepOa —
DKOJIOTUYECKUN.

B 1o xe Bpems, pazmussl H (HII), mpoucxoasiue Ha Tepputopun 00bEKTOB
WX XpaHEHUs, TPEOYIOT MUHUMU3AIIMN BPEMEHHU WX JIOKAIU3AIUHU U TTOCIETyIOIeH
JUKBUJALMA  BBUAY:  BO3MOXKHOCTH  MPOTPECCUPYIONIMX  pa3pylIeHUMN
000py/10BaHMs, HETATUBHOTO BJIMSHUS HA MPOU3BOJICTBEHHBIC U TEXHOJIOTMYECKUE
IpOLIECChl, MPUCYTCTBUE MPOMU3BOACTBEHHOTO IepcoHanma. Bua ymepba —
KOMIIJIEKCHBIH.

K o6bexram xpanenus H (HIT), oTHOCAT: ToruMBHBIE TepMUHABI, He()TEOAa3HI,
aBrozanpaBouHbie ctaHuuu (manee — A3C), ckimager H (HII), omacHbie
npou3BoJicTBeHHbIe  00BekThl  (OIIO), wuHbIE  NOpPOUBBOACTBEHHBIE U
UHOPACTPYKTYPHBIE OOBHEKTHI.

Ha tepputopun ob6wvektoB xpanenuss H (HII), ¢ menpto MakcumaibHOTO
COKpallleHHUs  BPEMEHW  JIOKAJIW3allM¥, W  YYUThIBas  MOATOTOBJICHHYIO
(achambTUPOBAHHYIO ) IOBEPXHOCTh, HANOOJIEE 11eJIeCO00Pa3HBIM JIJIS JTOKATU3AIUN
pa3JIMBOB BUIAUTCA MMEHHO Hcnojb3oBaHue M3C, KOTOpble MOTYT ONEpPaTUBHO
JIOCTaBIIATHCS B 30HY Pa3JiiBa CUJIaMU MMPOU3BOJICTBEHHOIO IEPCOHAIA.

Ha ocHoBe anHanu3a JMTEpATYypHBIX HCTOYHUKOB [2, 3, 4] nokaszaHa
uenecoodpaznocts npumMenenuss M3C Ha OITO u uabIX 00bekTax xpaneHus (H
(HIT) B ToM uncne 3a c4€T MOATrOTOBIEHHOH (achaibTUPOBAHHON) TOBEPXHOCTH U,
COOTBETCTBEHHO, BO3MOKHOCTH ObIcTporo mnepemeunieHuss M3C no tepputopuu
00BEKTA.

Jns pemieHust 3amad 1o cokpaimieHuio T1oiomaau pazma H (HID) u
YMEHBIIIEHUIO yiiep0a, B ToM unciie Ha oObekTax xpaneHuss H (HIT), neooxoquma
pa3paboTka MOOUIILHOTO 3arpauTeNsHOTO cpenctsa (nanee — M3C):

COYETAIOIIETO MPEUMYIIIECTBA MOATIOPHON CTEHKH U COpOUpyrouiero OoHa;

JUIIEHHOTO MPUCYIIUX UM KOHCTPYKTHBHBIX HEIOCTATKOB;

aJanTUPOBAHHOTO TUTSt PUMEHEHUS Ha MOATOTOBJIEHHON
(acanbTUPOBAHHON) TOBEPXHOCTH JJII MAaKCUMAJbLHOTO COKpAIICHHS BPEMEHU
JIOKan3aluu;

NPUCIOCOOJIEHHOTO  JUIs  JOCTaBKM B 30HY  pa3iuBa  CUJIaMH
MPOU3BOICTBEHHOTO MEPCOHAIA.
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OcHoBHOH 1enbl0 pa3paboTku U npuMeHeHus M3C u cucTteM JIoKalau3aluu
paznuBoB H (HII) Ha wux OCHOBE C YJIy4YUIEHHBIMHM KOHCTPYKTHBHBIMH U
AKCIUTYaTaI[MOHHBIMH XapaKTePUCTHKAMU SBIIIETCS CHIKEHHUE yIiepOa MprUpoaHOT
cpene u WHAPACTPYKTYpe OOBEKTAa SKOHOMHUKH 33 CUET YMCHBIICHUS TUTOMIAIH
paznuBa H (HII).

Yiep6 npupoaHoit cpeae u HHPPACTPYKType 00bEKTa SKOHOMHUKH SIBIISETCS
COBOKYITHBIM IOKa3atesieM Bo3aencTus paznusa H (HII):

y = f(Spa3JH/IBa' RH (HIT)» MMeT' MMopcl)r KaHT) — min, (1)
rje Spasmuea — MUIOMAL pasnusa H (HIT);
Wy (umy — coiicta H (HIT) (BSI3KOCTD, TEKYy4€eCTh, TEMIIEpATypa
U T.J.);

M,er — MeTEOpOJIOrHUEcKHe (aKkToOpbl (TemrepaTypa BO3IyXa,
OCaJIKu, BETEP U T.1.);
Miopp — MOphosIOrnuecKue GakTopsl (perbed, MoACTUIAIOMIAs
MOBEPXHOCTh, BATYHBI,
pPEKH, KyCTapHUKH, 00JI0Ta U T.11.);
A, — a"Tpomnojoruueckue (akTopbl (3AaHUS U COOPYKEHMUS,
00BEKTHl HUHOPACTPYKTYPHI,
JIOAU, TOMAILIHUE )KUBOTHBIE U T.11.);

Spasmusar K1 (1) Myuers Muopdr Aanr —  SIBIISIIOTCA HEYIPaBJISIEMbIMU
bakTopamu, onpeaensieMbiMi 00CTaHOBKO B 30He paznuBa H (HIT).
Spazaua = MIN, 3TO JOCTUTAETCSA COKPALICHUEM BPEMEHH Pa3BEPTHIBAHMU:

Wy@m Vi@
pa3J/inBa hH (HIT) hH (HIT) ( )
rae Vi amy — ckopocts nocrymwienust H (HIT), m/c;

hy (umy — BicoTa cios H (HIT), m;
Wi (um — 06Bem pasmusa H (HIT), m*/c;
t — Bpems noctymienns H (HII), gac;

Ucxona u3 ¢akropos, npuBeAeHHBIX B (opmyse (1), HeoOXoauMo BbIOPATh
M3C, obecneunBarolee CHUKEHHE yiiepOba 3a CUeT YMEHbBIICHUS IUIONIAan
pasznua H (HII).

B cooTBercTBUM € pe3ynbTaTaMu MPOBENCHHBIX HCCIEIOBAHUN MPEMJIOKEH
BapuanT M3C, NO3BOJAIONIMNA NPOBOAUTH NAIBHEUINNE HCCICAOBAHUS B
HaIlpaBJIeHUH COKpalleHusl BpeMeHH jJokanu3zanuu pasnusa H (HIT) na repputopun
u BBII, ymeHbIieHNs 3arpsi3HEHHON TEPPUTOPUU U MUHUMU3AIHH yiiepoa (puc. 2).
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a 7]

Pucynok 2 — Monyns M3C:
@ — CJI0KEHHBIA «rapMOIIKOI» CO CHATHIM U30JMPYIOUIMM ((PHIBTPYIOIINM) TOKPBITHEM;
0 — pa3BepHYTHIH, YKOMIUIEKTOBAaHHbIN N30IUPYIOIIMM ((PUIBTPYIOIUM) NOKPBITHEM U
COpPOMPYIOIIMM MaTOM JUJIsl YCTPAHEHUS! JIOKATBHBIX TIPOTEYEK

[IpennoxkerHoe M3C MOXHO TPUMEHSATH B PA3TUYHBIX JIaHIIA(THO-
KJIIMMAaTUYECKUX YCJIOBHSX, B TOM YHCJIE (4TO OCOOCHHO Ba)KHO), B pailOHaX, rje
BO3BEJICHUE KAIHUTAIBHBIX CTPOUTENBHBIX KOHCTPYKUMHA HEBO3MOXKHO WJIU
HEIeJ1eco00pas3Ho.

OcnHoBy KOHCTpyKIIMM M3C COCTaBJISIIOT CKJIaAHBIE MHOTOCEKIIMOHHBIE
MOJYJIW  PAa3IUYHOM  JUIMHBI, HM3TOTOBJICHHBIE W3  TaJIbBAHU3UPOBAHHOMU
METaJUIMYecKOr pemeTku. [ToaBMKHOCTh ceklmii o0ecrneunBaeTcs MapHUPHBIMU
coenuHeHusMu. CoenUHEHHME MOJYyJe B  3arpaxicHue  HEOOXOJAUMOM
KOH(UTrypanuuu 00ecreunBaeTcsl Mpu MOMOIIY 3aMKOB, COCTUHSIONINX KOHIIEBHIS
CEKIIMU MOJYJIeH, KOTOpbI€ TaKKe YKOMIUIEKTOBAHBI MSITKUMU (apTykamu Jist
obecrieueHrs repMETHYHOCTH coeIMHEeHM . CBEepXYy pelieTyaTbie CeKIUU MOyJeH
MOKPBITH TKAHEBBIM WJIA MOJMMEPHBIM MOKPBITHEM, YTO IO3BOJIAET CHENAaTh
3arpaxaeHue (GUIbTPYIONIUM WU H30JIMPYOIUM (puc. 96).

Bo3MmoxkHOCTh CKIIaAbpIBaHUST MOJyJied TrapMmoumikod (puc. 9a) oOneruyaer
XpaHEHue, MO3BOJIAET MEPEBO3UTh M OlepaTuBHO ycTaHaBiuBaTh M3C myrtem
pacTsruBaHus (BBITATUBAHUS U3 OYKCHPYEeMOTO TPaHCIOPTHOTO KOHTEWHEpa), ¢
npuaaHueM TpedyeMon KoHpurypammu (Kpyr, KBaapart, CTEHKA U Jp.) Ha CKOPOCTH
MePEIBIKEHUS] TPAHCIIOPTHOTO CPEICTBA MO TPYHTOBOM MTOBEPXHOCTH.

YcroriunBocth  koHCTpykiiuun M3C  oOecrnieunBaeTcss JKECTKOCTBIO U
YOPYTOCTBIO METAJIMYECKOM PEIICTKH, SBIISIIOIICHCS CHUJIOBBIM  3JIEMEHTOM
KOHCTPYKIIMH, a TakKe NPUMEHEHHWEM TMOIMEPEUHbIX 3JIEMEHTOB TPEYTOJBHOTO
CeYeHMs1, 00ECIEYMBAIOLINX MOMEPEYHYIO KECTKOCTb.

[TapuupHOE coequHeHne Beex neMeHToB KOHCTpykiuun M3C obecnieunBaeT
MaKCHUMAJIbHO BO3MOXKHYIO IUIONIA[b MPHUJIETAHHs] K MOBEPXHOCTU (CUEIIICHUS),
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H03BOJIAET O0OXOUTHCS 0€3 MPUMEHEHUS JOTIOHUTEIbHBIX KPETIEKHBIX YCTPONUCTB
U yIep>KUBaTh O€3HAMOPHBIN MOTOK.

JlokanpHble poTeUykd HepTH (HEePTEempoayKTa) MOTYT OBITH JIOKATU30BaHBI
COpOMPYIOIUMH MaTaMH IO BHEITHEMY NEPUMETPY WA OTCHIMTHON MOAYIIKON U3
IPUPOJTHOTO cOpOEHTa, KOTOPbIE HUBEIMPYIOT HEPOBHOCTH pelbeda.

3akaoueHue. B craTee mpoBeneH 0030p U aHAIN3 CYIIECTBYIOIIUX METOI0B
nokanuzainuu paznusoB H (HII) Ha Tepputopuu ¢ 11ebto onpeieeHus JOCTOMHCTB
U HEJOCTAaTKOB, MPUCYIIUX KaXIOMY METOY, IPUBEACHBI CIIOCOObI, peaTnu3yeMble
B PaMKaXx Ka)KJ0ro METOoJ1a.

[Tpoananu3upoBaHbl TEXHUYECKUE PEIICHUS, IPUMEHIEMBbIE IS JIOKATU3aluu
pazmuBoB H (HII) na Tteppuropun, mnpucyuiye MM THUIIOBbIE HENOCTATKU MU
OTpaHUYECHHUSL.

Jlokazana HeoOxonuMocTh pazpaboTku M3C, coyeTaromero nNpenuMyIlecTBa
HOJIOPHOM CTEHKHM M copOupyromero OoHa, U OJHOBPEMEHHO, JIMIIEHHOTO
IPUCYIIUX UM HETOCTAaTKOB.

[Ipennoxeno pemenne M3C, coyeTarOmEro NPEeUMyIIECTBA IMOAIOPHOU
CTEHKA U copOupyroniero OOHa, U OJHOBPEMEHHO, JIMIIEHHOTO MPUCYLIUX UM
HEJJOCTATKOB.
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PROSPECTS FOR THE USE OF MOBILE TOOLS LOCALIZATION OF
OIL SPILLS FOR PROTECTION INDUSTRIAL FACILITIES AND
COASTLINE

A.Yu. Skrynnikov
Senior Lecturer of Institute of development of EMERCOM of Russia,

Civil Defence Academy EMERCOM of Russia
Tel. 8(499) 699-04-33, e-mail: skrynnikov@yandex.ru

Abstract: the article provides a classification of oil and petroleum product
spills at various facilities, their causes and damage, which made it possible, based
on the analysis, to formulate general requirements for spill containment facilities at
oil and petroleum products storage facilities. The technological solutions used in
localization, their typical disadvantages and advantages are presented, and the
experience of application is analyzed. Problematic issues of the use of mobile spill
localization tools are outlined.

The requirements for a mobile protective device for localization of oil and
petroleum product spills, the use of which is advisable at oil and petroleum product
storage facilities, are formulated. The necessity of its development is justified.

Keywords: localization of oil and petroleum product spills, classification of
spills, mobile localization tool, damage from oil and petroleum product spills,
mobile barrier, engineering and technical structures, spill area.
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SUALTI BORU KOMORLORLORINDON NEFT SIZMALARININ
DIAQNOSTIKA USULLARININ iSLONMOSI
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Xiilasa. Daoniz soraitinds sualtt boru komarlorindon neft sizmalar1 yerlorinin
tez askar edilmasi, naticalorinin aradan galdirilmasimnin vacibliyini nazare alaraq
asagida sizma vo neft itkilorinin toyini ticiin diagnostika usullarinin iglonmasine
baxilmisdir.

Giris. Xozor donizinin ekaloji miihitino tosir edon amillordon biri doniz sualt
boru kamoarlarinin istismari zamani gazalar naticasinds donizs neft sizmalarinin bas
vermasidir.

Daniz yataglarindan quyu mohsullarini yi1gilmasi va naqli iigiin istifads olunan
sualt1 boru kamarlarina mahsullar asason quyuagzi tozyiq altinda verildiyi {igiin yeni
quyularin iso diismasi, isdon dayanmasi va istismar ¢atinliklori hesabina onlarin is
rejimlarinin doyisdirilmasi hallar1 labuddur. Digar tarafdan, bu kamorlor donizin dibi
il ¢akildiyi ti¢lin suyun darinliyindan asili olaraq miixtalif hidrostatik tozyiq altinda
olurlar. Darin su hovzalarinds bu tazyiqin kemarlorin is¢i tozyigindon ¢ox olmasi
hallar1 da miimkiindiir. Bu ciir hallarda sualt1 boru kemarinds zadalonmoa-de¢ilmo
hallarida olarsa, neftin donizo sizmasi yox, oksina doniz suyunun boru daxilins
sorulmasi bas veracokdir. Sizma hallarinin olmasi1 fakti tosdiglonan kimi ortaya
¢ixan vacib mosalo sizma yerlarinin  toyin edilmasi vo neft itkilorinin
giymatlondirilmasi ilo baglidir. Daniz soraitinds kigik neft sizmasi yerlorinin askar
edilmasi 6z névbasinds bir ¢ox ¢atinliklarla baglidir.

Sizmanin daqiq askarlanmasi va identifikasiyasi tigiin boru kamari daxilindaki
mayelorin davranigini bilmok lazimdir ki, bu da boru komari boyunca tozyiq
diisgiisiinii vo buraxilan mayenin imumi miqdarini tayin etmayo, otraf miihito doyon
Zororin qarsisini almaq vo ya minimuma endirmoak iiclin nasoslar vo nozarst
klapanlar1 dayandirmaga imkan verir [1-4].

Metdika. Boru kamarinin, darinliyi Hyolan donizin dibi ils ¢okildiyni vo sizma
yerinda boru daxili tazyiqi Px qabul etsok, otraf miihits axan neftin miqdarini (q) veo
neftin donizo axmasi sortini uydun olaraq asagidaki ifadoloro osason toyin etmok
olar:
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a 2(Px—Phiq (1)

q=2¢p on
(prg=1)Ha
P .

Xsy < Busegim (2)
Psu 1

Burada: Py;q = psugHy - doniz suyunun yaratdigi hidrostatik tozyiq; co-axin
tictin sorf omsal1 olub (hesabat iigiin c;=0.61 gobul edilo bilor); a-neft axan ¢ixisin
(s1zma yerinin) sahasi (m?); py - neftin sixhigidir (kq/md); X, - neft sizmasi yerino
godor olan mosafo; P; - komorin baslangicindaki tozyiq; Qi - sizma hali bas
verdikdon sonra komords neftin sorfi; m vo k - komards neftin axin rejimlorinini
xarahterizo edon gostaricilordir.

1-ifadasindon goriindiiyii kimi s1zan neftin miqdarini toyin etmok {iciin s1izma
yerindo borudaxili tozyiq molum olmalidir.

Sizma yerindo borudaxili tozyigi kemorin baslangic tozyigindon asili olaraq
asagidaki kimi toyin etmok olar:

P =P1_K'pn.gQ12_m' sy (3)
3-ifadasini 1-do nazoars alsaq, alariq:

2 _
q= cc-a\/;(Pl—K-pn-ng ™ X — Prig) (4)

Siini neyron texnologiyalarina osason boru komorlorindo bas veron sizma
halinin askar edilmosi artiq sizmanin hansi kateqoriyaya aid olmasi, basqa sozlo,
sizmanin miqdart haqqinda ilkin malumatin aldo olunmasi demokdir. Yoni boru
komarina daxil olan va ¢ix1s mantaqaya qabul olunan neftin sorflari arasindaki forq
sizma ila bagli neft itkisina barabar gotiirtildiiyii ti¢iin, neft sizmasmin miqgdarini (q)
molum oldugunu gabul etmak olar. Onda 4-ifadasindan neft sizmasi yerinin toyini
liclin asagidaki ifadoni aliriq:

Pq )
—-1|H
x, =B o (5)
sy ;—n'K'Q%_m ZCOaZK-ng_m
su

Belalikls, (5) ifadasindon goriindiiyii kimi, sualt1 doniz neft komorinds sizma
hali bag veribs, sizma yerini axin rejimi va danizin darinliyi nozars alinmagla q,
P1/Phig Vo Q1 parametrlarina asason toyin etmok olar.

Sualtt doaniz neft kamarlorinde miixtalif neft sizmasi hallarin1 diagnostika
etmok mogsadils (5) ifadasine asasen miixtalif axin rejimlarinda, sixligt p,, = 860
kg/m3, dzliililyii v = 5-10° m?%/s olan neft ii¢iin hesablamalar aparolmisdir. Real
hallara uygun golsin deys, hesablamalar danizin Hy = 10, 30, 50, 100, 150, 200, 250
m darinliklari, kamards baslangic tozyigin P;=1.0-6.0 Mpa, sarfin iso Q=0.1-0.8
m3/s giymatlorindo miixtalif diametrli boru komorlori {igiin yerino yetirilmisdir.
Sizma yerinin (Xgy) toyini miixtolif sizma hallarinin q=1,2,3,4,5,6,7% qiymatlori
tictin aparilmigdir. Aparilmis hesablamalarin noticalorino osaslanaraq, Delfi
miihitinde Windows sistemi {i¢lin toyin olunmus xiisusi program vasitasila 3 6l¢iili
fozada Xsy, Q1 vo P1/Phid parametrlori arasindaki asililiglar qrafiki olaraq tasvir
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edilmisdir. Homin tasvirlor Xsy - Q - P1/Phid koordinat siteminds sizma hallarinin
0=1,3,5,7% giymatlori iigiin uygun olaraq sokil 1-4 — do gostorilmisdir.

Sakil .1. Sualt1 boru kemarlarinds sizma yerine qodar olan masafonin sorfdon va tozyiglor
nisbatindon asililig1 (q=1%)

Sakil .2. Sualt1 boru komaorlorinds sizma yerino godor olan masafonin sorfdon vo tozyiqlor
nisbatindon asililig1 (q=3%)
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Sakil .3. Sualt1 boru kemarlorinds sizma yerine qodar olan masafonin sorfdon va tozyiglor
nisbatindon asililig1 (q=5%)

Sakil .4. Sualt1 boru kemarloarinds sizma yerine qodar olan masafonin sorfdon va tozyiglor
nisbatindon asililig1 (q=7%)
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Miioyyon edilmisdir ki, ¢ox yiiksok korrelyasiya omsalina malik (R?=0.999)
asagidaki reqressiya tonliyi-emprik ifadoys asason Qi vo P1/Phig parametrlorindan
asil1 olaraq dolay1 yolla 1%-o godor doagigliklo sizma yerini tayin etmok olar:

Bl (Pl) +f
Phia Q% Phiq

() + =) e
Q1 \Ppiq Phid

Burada a, b, ¢, d, e, f, g, h, i, ] - amsallar olub donizin darinliyi, sizmalarin
miqdart vo neftin harokat rejimlori ilomiioyyon edilir. Trublent axin rejmi {igiin
homin omsallarin donizin darinliyi vo sizma doracasindon asili olaraq doyismasi
cadval 1-ds verilmisdir.

3
Xsy =a+ 2 +c + + h ( ) +
Q1 Q1Pmd Q3 Phid

Cadval 1. 6-emprik ifadasins osason daxil olan omsallarin giymatlori
Miixtoalif s1izma hallari {i¢lin

Hea=10m Hqg=30m
0.% 1 3 5 7 1 3 5 7
a 0.559 0.467 0.919 1.427 -0,262 -1,111 -2,848 -5,094
b -0.351 -0.376 -0.535 -0.766 0.066 0.142 0.308 0.451
c -0.054 0.079 -0.167 -0.251 -0.137 -0.019 0.136 0.338
q 0.0282 0.0296 0.0380 | 0.0501 | -0.0340 | -0.0364 | -0.0417 | -0.0452
e 0.0005 0.0012 0.0031 | 0.0043 | 0,0084 -0,0014 | -0,0102 | -0,0258
f 0.0415 0.0442 0.0533 | 0.0651 | 0,1007 0,0929 0,0809 0,0776
g -0.0010 -0.0010 | -0.0011 | -0.0013 | 0,00003 | 0,00005 | 0,00010 | 0,00010
h -0.00001 +0.00001 |-0.00003 |-0.00003 | -0,0006 | -0,0003 | -0,0001 | 0,0002
i 0.00006 | 0.00003 |-0.00006 |-0.00010 | 0,0016 0,0019 0,0022 0,0024
j 0.0086 0.0085 0.0083 | 0.0079 | 0,0262 0,0263 0,0265 0,0263
Hq=50m Hq =100 m
a0 % 1 3 5 7 1 3 5 7
3 -0,154 -0,079 -2,789 -4.370 -0,323 -0,835 -2,444 -4.580
b 0,007 0,235 0,382 0,434 -0,156 0,129 0,306 0,311
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c -0,261 | -0,1990 | 0,0792 | 0,1840 | -0,222 -0,594 -0,401 0,433
q 0,0532 -0,0617 | -0,0719 | -0,0717 | 0,0962 -0,1066 | -0,1122 | 0,1170
e 0,0307 0,0425 | 0,0040 | -0,0167 | 0,0328 0,2206 0,2343 -0,0571
f 0,1622 0,1141 | 0,1132 | 0,1298 | 0,3049 0,1994 | 0,1664 | 0,2400
g 0,0001 0,0001 | 0,0002 | 0,0003 | 0,0001 0,0001 0,0002 | 0,0002
h -0.0029 | -0.0041 | -0.0018 | -0.0008 | 0,0002 -0,0333 | -0,0373 | -0,0066
i 0.0047 0.0071 | 0.0050 | 0.0048 | 0,0196 0,0283 0,0302 | 0,0192
j 0.0437 0.0448 | 0.0462 | 0.0452 | 0,0873 0,0898 0,0903 | 0,0904
Hq =150 m Hq =200 m
a0 % 1 3 5 7 1 3 5 7
3 -0,204 -1,006 -2,185 | -4,821 | -0,060 -0,927 -1,781 -4,0362
b -0,302 -0,191 0,232 0,198 -0,438 -0,312 0,174 0,170
c -0,396 -0,210 -0,994 | 0,733 -0,650 -0,398 -1,964 -0,797
q -0,1399 | -0,1434 | -0,1574 | -0,1623 | -0,1836 | -0,1874 | -0,2030 0,2007
e 0,1166 0,1124 | 0,6537 | -0,1068 | 0,2833 0,2828 1,3870 | 0,8646
f 0,4274 0,3838 | 0,2034 | 0,3302 | 0,5300 0,4672 0,2100 | 0,2932
g 0,0001 0,0001 | 0,0002 | 0,0003 | 0,0001 0,0001 0,0002 | 0,0002
h -0,0427 | -0,0467 | -0,1259 | -0,0223 | -0,1011 | -0,1107 | -0,2980 | -0,2291
i 0,0441 0,0490 | 0,0679 | 0,0432 | 0,0785 0,0872 0,1210 | 0,1130
j 0,1311 0,1318 | 0,1355 | 0,1357 | 0,1748 0,1758 0,1810 | 0,1773
He =250 m Hq =300 m
a0 % 1 3 5 7 1 3 5 7
3 0,096 -0,813 -1,203 | -3,789 | 0.311 -0.655 -0.423 -3.399
b -0,563 -0,421 0,132 0,106 -0.679 -0.519 0.1064 | 0.0543
c -0,981 -0,698 -3,393 | -1,158 | -1.463 -1.139 -5.367 -2.754
q -0,2274 | -0,2314 | -0,2478 | -0,2451 | -0.2711 | -0.2754 | -0.2930 | -0.2898
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0.0 Ismayilov, H.Q Ismayilova, M.E. Sahlarli

0,5465 0,5717 | 2,5189 | 1,6199 | 0.9543 10.101 | 41.335 27.221
0,6116 0,5283 | 0,1847 | 0,2941 | 0.6736 0.5667 0.1287 | 0.2675
0,0001 0,0001 | 0,0002 | 0,0002 | 0.0001 0.0001 0.0002 | 0.0002
-0,1952 | -0,2163 | -0,5830 | -0,4475 | -0.3371 | -0.3737 | -10.076 | -0.7732
0,1230 0,1364 | 0,1891 | 0,1768 | 0.1772 0.1966 0.2725 | 0.2546
j 0,2185 0,2198 | 0,2258 | 0,2217 | 0.2622 0.2638 0.2710 | 0.2660

Natica. 6-ifadosino osason sualtt boru komorlorindon neft sizmasi yerlorini,
. . P
sizma fakti tosdiglonon kimi Q; vo —

> parametralrinin qiymaotloring osason toyin
hid

etmak {i¢iin donizin molum dorinliyina vo gobul olunmus sizma doracosino gors
ovvalco homin ifadoys daxil olan omsallar se¢ilmoli vo sonra uygun hesablamalar
aparilmalidir. Qeyd etmok lazimdir ki, toklif olunan diagnostika tisulu universal
xarakter dasimir vo biitlin boru komorlorino olavo edilmomolidir. Aparilan
hesablamalarda komorin diametri, neftin fiziki-kimyovi xtlisusiyyatlori sorti gobul
edildiyi ii¢iin praktikada istismar olunan konkret sualti neft komarlorindo sizma
yerlorinin askar edilmasi magsadilo geyd olunan iisulun islonilmosi vo totbiqi,
molum program dastine vo hazir madon molumatlarina asaslandigindan slava xarc
totlob etmir.

ODOBIYYAT

1. Colombaroli, P.L. (2008) Acoustic Leakage Detection in Oil Pipelines.
Federal University of Itajuba/MG.
http://www.anp.gov.br/site/extras/prh/docs/ANP_10 anos/PRH_16.pdf

2. Tavares, D.P.S.A. (2016) Fluid Dynamics of Oil Dispersion from Leakage
in a Catenary Submarine Riser: Analysis of Multiphase Plumes. Doctoral Thesis
Post Graduation in Chemical Engineering, Federal University of Campina Grande,
Campina Grande.

3. Zhu, H. and Lin, Q.A. (2014) A CFD (Computational Fluid Dynamic)
Simulation for Oil Leakage from Damaged Submarine Pipeline. Energy, 64, 887-
899. https://doi.org/10.1016/j.energy.2013.10.037 Falcdo, M.V.S. (2015) Analysis
of Oil Leakage in Waters at Great Depths: A Study with Computational Fluid
Dynamics. Course Conclusion Depart, Graduation in Chemical Engineering,
Federal University

76


https://doi.org/10.1016/j.energy.2013.10.037

Fovgolads Hallar Nazirliyinin Akademiyasi Sentyabr - Dekabr 2023

The Academy of the Ministry of Emergency Situations September - December 2023
Axanemus Munucrepcra I[1o UpesBbruaitnsiv Cutyanusm Cenrs16ps — [lexadpp 2023
UOT 504.11

RADAR TOSVIRLORIi OSASINDA
DONIZDO NEFT DAGILMALARININ ASKARLANMASI
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Xazar donizi son onilliklords antropogen va bioloji sabablors gora shomiyyatli
doracodo deqradasiyaya ugramis yiiksok dorocods hossas ekosistemo malikdir.
Donizds hasilatin va neftin donizls dasinmasinin miqyasi artdigca doniz sularinin vo
sahil zonalarimin ¢irklonmo riski do artir. Neft vo neft mohsullar1 biitiin
cirklondiricilor arasinda on tohliikali olmaqla daha genis yayilmisdir.

otraf miihitin monitoringinin digor tisul vo vasitolori arasinda peyk
tosvirlorinin totbiqi on effektiv metodlardan biri hesab olunur. Magalods donizds
neft dagilmalarimi askar etmok {i¢iin Sintez olunmus Aperturali Radar (SAR)
molumatlarindan istifado aspektlori miizakirs olunur. Monitoring donizdo neft
lokalorini agkar etmak va ¢irklonmis orazilorin miisyyan edilmasi do daxil olmagqla,
cirklonmo monbalarini miloyyon etmok maqsadi dasiyir. Neft dagilmalarinin
monitoringinin  ononavi  Usullari ilo miiqayisodo mosafodon zondlama
texnologiyalarindan istifads neftlo ¢irklonmonin tasirina maruz qalan arazilori tez vo
daqiq miioyyon etmoayo imkan verir. Donizds neft dagilmalarimi agkar etmok {i¢iin
SAR-dan istifads, optik diapazon sensorlart ilo miiqayisads bir sira iistiinliiklora
malikdir. Miiasir SAR sistemlori yliksok mokan ayirdetma qabiliyyati, genis ohato
dairasi, qisa tokrar ¢okilis vaxti, biitiin hava soraitinds foaliyyati sayosindo miisahido
olunan orazinin sinoptik xaritolorini aldo etmoys imkan veron asas vasitodir.
Donizds neft dagilmalarini agkar etmok mogsadilo Sentinel-1 tasvirlorinin bir sira
metodlar asasinda tohlillori aparilmigdir. Peyk radiolokasiya tosvir molumatlarinin
tohlili neft dagilmalarinin tosirino moruz galan arazilorin doqiq lokallagdirilmasina,
neft dagilma monbslorinin koordinatlarinin miioyyan edilmasine vo neftlo
cirklonmonin iimumi sahasinin qiymatlondirilmasine imkan verir. Doniz sathinda
neft lokolorinin yayilmasi prosesinin kosmik monitoringi vaziyyati operativ tohlil
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etmoya, ¢irklonmonin miimkiin naticolorini giymatlondirmoayo vo neft dagilmalarina
cold reaksiya vermok iigiin operativ planlarin hazirlanmasina imkan verir.

Donizdo neft dagilmalari, xiisuson do dagilmanin miqyasi1 boyiikdiirso kifayot
gadar ciddi hadiso hesab olunur. Neft mohsullar1 donize miixtalif yollarla - yiiklomo-
bosaltma omoliyyatlar1 zamanmi neft dagilmalari, doniz platformalarinda, sahil
obyektlorindo vo tankerlords bas veron goza hallari, neft anbarlarindan sizmalar;
neftlo cirklonmis sintine sularmin donizo axidilmasi, sahil obyektlorindon neftlo
cirklonmis tullantilarin kanalizasiya sistemlori vasitasilo utilizasiyast vo s. daxil
olur.

Donizo daxil olan boylik hocmdo neft mohsullarinin shomiyyatli hissasi sahil
sularin1 vo c¢irklonmoyo daha hossas resurslarin comlosdiyi sahil zonalarim
cirklondira bilor. Belo hadisalorin tokrarlanma tezliyi azdir. Lakin doniz selfindo neft
hasilatinin genislonmosi ilo qoza riski do artir. Bu kontekstdo donizds ekoloji
voziyyatin operativ monitoringi Uiciin digor lisul vo vasitolorlo yanasi mosafodon
zondlama molumatlarina istifadasina tolabat yiiksokdir.

Maosafodon zondlamada neft dagilmalarinin askarlanmasi tiglin iki osas
yanagsma - optik diapazonda olds olunmus tesvirlor vo SAR radiolokasiya
molumatlar istifado oluna bilor. Optik diapazonda oldo olunan tasvirlor passiv
sensorlardan alinan molumatlar1 shato edon onanavi va genis istifads olunan bir
tisuldur. Neft dagilmalarinin optik goriintiillords askarlanmasi iki osas prinsipa
asaslanir. Birincisi, neft vo su arasindaki forq neftin is181 soth sularindan forqli
sokildo oks etdirmosi vo neft dagilmalarinin tosvirlordo qaranliq bolgslor kimi
tozahiir etmosi ilo miloyyen edilir [1]. Ikincisi, neft ¢ox sayli peyklordo mévecud
spektrometr alotlori ilo geydo alinmasit miimkiin olan forqli optik xilisusiyyatlora
malikdir. Masalon, su ilo miiqayisads neft spektrin mavi zolaginda yiiksok udma,
neft-su emulsiyalar1 iso qirmizi, yaximn infraqirmizi vo qisa dalgali infraqirmizi
zolaqlarda yiiksok oks etdirmo qabiliyyoti nlimayis etdirir [2]. Bu xiisusiyyatlor
nozora alinmaqla spektrometr alatlori istifado edilmoklo spektrin optik
diapazonunda alds olunan tasvirlar neft lokalorini agkar etmok moagsadi ils istifads
oluna bilar.

Sentinel-2 peykindon alinan optik tosvirlordo neft dagilmasinin goriiniisii (20 aprel 2022)
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Tadqiqatda Xozor donizindo su sothindo neft lokolorini askar etmok {i¢lin osason
Avropa Kosmik Agentliyino (ESA) moxsus Sentinel-1 SAR molumatlar istifados
edilmigdir. SAR tosvirlori onlar1 neft dagilmalarina nazarat {iciin effektiv malumat
manbayina ¢eviran bir sira, o ciimlodon biitiin hava soraitindo vo geco-giindiiz
miisahido imkanlari, genis mokan ohato dairosi, qisa tokrar ¢okilis vaxti kimi
tistiinliiklora malikdir.

Doniz sathindon SAR signalinin geri gayitmasi, ilk ndvbads, doniz sathinin

hamarligindan, xtisusilo do qisa qravitasiya-kapillyar dalgalarin mévcud olmasindan
asihidir. Neft gatt doniz sothinin hamarligini azaldir vo noticodo signalin geri
gayitmasinin zoiflomosino sobob olur. Notico etibarilo, neft dagilmalar1 tomiz su
orazilori ilo miiqayisado SAR tosvirlorinds daha tiind goriiniir. Buna baxmayaraq,
cirklonmis vo ¢irklonmomis bdlgolor arasindaki kontrast dalganin hiindiirliiyti,
kiiloyin siiroti, konkret neft novii vo sensorun dalga uzunlugu, polyarizasiyasi vo
diismo bucagi kimi sensor xtlisusiyyatlorina goro doyiso bilar.
Radar tosvirlorindon istifads edorok neft dagilmalarinin agkarlanmasi texnikasi kigik
doniz dalgalarmmin neft toboqgosi torofindon sOndiiriilmasine asaslanir, bunun
naticasinda ¢irklonmis suyun sothi daha hamar olur vo tosvirds bu clir orazilor daha
qara tonlarda tozahiir edir. Radar goriintiilorindo neft ilo ¢irklonmis sahadan geriya
sopalonmis radar signalinin zaiflomasi sobabindan otraf doniz sathi ilo kontrast togkil
edir.

Qeyd etmok lazimdir ki, SAR tosvirlorindo neftlo ¢irklonmis orazilorin
askarlanmasi kiiloyin siiratindon asilidir vo kiiloyin orta siirstindo on effektivdir.
Neft lokalorinin askarlanmasi tiglin 3-12 m/s araliginda miilayim kiilok soraiti daha
miinasibdir [3]. Suyun sothindon qayidan SAR siqgnal, kiiloyin siiratindon asili olan
doniz sothinin hamarhigina hassasdir. Neft lokolorinin miioyyon edilmasi iigiin VV
polyarizasiya rejiminds alinan SAR tosvirlora iistiinliik verilir, ¢linki VV digor HH,
VH vo ya HV polyarizasiyalara nisboton soth dalgalarina daha hassasdir. Neft
dagilmalar sothin gravitasiya-kapillyar dalgalarin1 sondiiriir vo sothin hamarligini
artirir ki, noticoda  geri sopolonan radar signali zoaifloyir. Asagidaki sokilds VV
polyarizasiya rejiminds alinmis Sentinel-1 SAR tosvirindo neft lokasinin A-A xotti
lizra miivafi kasik profili gostarilir.

Profile Plot for Amplitude_VV

A oy “w“xw"v".‘-tl\"’.’u‘ I
LTG0, T ST W “

a) i : : J ( \ )_,.w_z it
Sakil 1. a) Abseron yarimadasinin sahillorinds neft lokosinin Sentinel-1 VV sokli,
04 iyul 2023-cii il. b) A-A xatti iizrs en kosik profili
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Mosafodon miisahido molumatlarinda neft dagilmalarmin agkarlanmasi tam
yaxud, yarim avtomatlagdirilmis vo ya ol iisulu ilo hoyata kecirilo bilor.
Avtomatlagdirilmis emal yanasmasina adaptiv hodd vo nozarot edilon tosnifat
iisullart daxildir [4]. Adaptiv hodd metodu SAR tosvirloring, nozarat edilon tosnifat
159 hom SAR, hom do optik goriintiilora totbiq oluna bilor [5]. Tosnifatlasdirma
metodlart kimi Support Vector Machine vo Random Forest alqoritmlori sinagdan
kegirilmisdir.

3 b)
a) 23 iyul 2023-cii il tarixinds ¢okilmis Sentinel-1 tosviri,
b) Random Forest masin 6yronma metodu ilo askarlanmis neft lokalori

Neft dagilmalarinin askarlanmasi prosesi radiolokasiya tosvirlorinin ilkin emali
ki morholoni ohato edir: quru orazilorin maskalanmasi vo tosvirlorin radiometrik
kalibrlonmosi. Radiometrik kalibrlonma tasvirdo pikselin raqomsal doyarlorini radar
signalinin geri qayitmasinin hoqiqi  doyorlorino ¢evirmok mogsadi ilo yerino
yetirilir. SAR tasvirlorinin radiometrik kalibrlonmasi miixtalif sensorlar vo ya eyni
sensorla miixtalif rejimlords oldo edilmis radiolokasiya tasvirlorinin miiqayisali
analizinin aparilmasini tomin edon orijinal geri gayitma doyorlorini barpa edir.
Tasvirlordo movcud spekl tipli kiiylori azaltmaq mogsadi ilo 3 X 3 6lgiilii Lee filtri
totbiq olunmusdur.

[lkin emal prosesindan sonra adaptiv haddi alqoritmindan v ya idars olunan
tosnifatlagdirma alqoritmlorindon biri totbiq edilmoklo tosvirdo neft lokolorinin
askarlanmasi prosesi yerino yetirilir. Son zamanlar daha da genis istifado olunan
magin oyronmo alqoritmlori klassik tosnifatlasdirma alqoritmlori ilo miigayisads
daha etibarli naticalarin alds olunmasini tomin edir. Lakin geyd olunmalidir ki, idara
olunan tosnifatlagdirma alqoritmlorinin dyradilmasi magsadi ila ¢oxlu sayda tolim
niimunslorino ehtiyac vardir. Tosnifatlagdirma noticolori birbasa Oyrodilmo
prosesindas istifads olunan talim niimunalarinin keyfiyystindan ashdir.

Novboti emal iigiin naticalorin GIS sistemino inteqrasiyas1 mogsadi ilo tosvirlor
hondosi korreksiya prosesini ke¢gmolidir. Orazinin su sothini ohato etmoyi ilo
olagodar olarag bu halda relyefo goro korreksiya tolob olunmur. Ona goro do
tosvirlorin hondosi  korreksiyast mogsadi ilo ellipsoid iizro korreksiya prosesi
istifads olunur.
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Qeyd edok ki, SAR tasvirlori hom do tankerlordon donizs atilan neft mohsullar
il1 ¢irklonmis sularin noticosindo yaranan lokolorin askar edilmosi mogsadi ilo do
ugurla istifads oluna bilar. SAR tosvirlorinds sintine suyunu donizs atan gomilorin
yaratdigr sohnonin forqli spesifik goriinlisi movcuddur. Neft mohsullart ilo
cirklonmis su donizin sothindo tiind zolaqlar kimi gériiniir vo adoton xotti formada
olur. Gaminin 6zii bu zolagin sonunda parlaq ag noqts kimi goriintir.

Eyni zamanda peyk tosvirlori qiymatli malumat arxivi toklif edir ki, bu da
donizdo neft dagilmalarinin zamanla tokamiiliinii izlomoys imkan verir. Bu
xiisusiyyot tanker qgozalar1 vo ya doniz platformalarinda qoza vo nasazliglar
noticosindo boyiik hocmdo neft dagilmalarinin todqiqi kontekstindo xiisusilo
faydalidir.

Peyk molumatlarindan istifado genis su hovzalorindo arazilorin monitoringinin
hoyata kecirilmosindo effektiv metod olmaqgla yanasi, neft dagilmalarinin
monbalorinin vo yayilma arealinin operativ toyin edilmosindo, gabaglayict vo
noticalorin  aradan  qaldirilmast  mogsadlorine  xidmot edon  tadbirlorin
planlasdirilmasinda vacib bir element rolunu oynaya bilor. Hava soraitindon asili
olmayan Radar tosvirlorinin bu moqsadlo istifadosi donizin neft mohsullar ilo
cirklonmoasinin agkarlanmasi imkanlarini daha da genislondirir. Suyun sathinds neft
cirklonmolorinin agkar edilmosi magsadilo doniz akvatoriyalarimin nozarat
olunmasinin an perspektivli tisullart masafodon zondlama texnologiyasina asaslanan
metodlardir.

ODOBIYYAT

1. Trujillo-Acatitla, R., Tuxpan-Vargas, J., Ovando-Vazquez, C., 2022. Oil
spills: Detection and concentration estimation in satellite imagery, a machine
learning approach. Mar Pollut Bull 184,
114132, https://doi.org/10.1016/J.Marpolbul.2022.114132

2. Sun, Zhen, Sun, S., Zhao, J., Ai, B., Yang, Q., 2022. Detection of Massive
Oil Spills in Sun Glint Optical Imagery through Super-Pixel Segmentation. Journal
of Marine Science and Engineering 2022, Vol. 10, Page 1630 10,
1630._https://doi.org/10.3390/JMSE10111630

3. Gagliardini, Domingo A, & Colon, Pablo Clemente. (2004). Ocean feature
detection using microwave backscatter and sun glint observations. Gayana
(Concepcion), 68 (2, Suppl. TIProc), 180-185. https://dx.doi.org/10.4067/S0717-
65382004000200033

4. Conceicdao, M.R.A.; de Mendonga, L.F.F.; Lentini, C.A.D.; da Cunha Lima,
A.T.; Lopes, J.M.; de Vasconcelos, R.N.; Gouveia, M.B.; Porsani, M.J. SAR QOil
Spill Detection System through Random Forest Classifiers. Remote Sens. 2021, 13,
2044. https://doi.org/10.3390/rs13112044

5. Misra, A., & Balaji, R. (2017). Simple Approaches to Oil Spill Detection
Using Sentinel Application Platform (SNAP)-Ocean Application Tools and Texture
Analysis: A Comparative Study. https:// dx.doi.org/10.1007/s12524-016-0658-2

81



https://doi.org/10.1016/J.MARPOLBUL.2022.114132
https://doi.org/10.3390/JMSE10111630
https://dx.doi.org/10.4067/S0717-65382004000200033
https://dx.doi.org/10.4067/S0717-65382004000200033
https://doi.org/10.3390/rs13112044
http://dx.doi.org/10.1007/s12524-016-0658-2

Fovgolads Hallar Nazirliyinin Akademiyasi Sentyabr - Dekabr 2023

The Academy of the Ministry of Emergency Situations September - December 2023
Axkanemus Munucrepcrsa 1o UpesBbruaitnsiv Cutyanusm Cenrs16ps — [lexadps 2023
UOT 62-91

ISTISMARDA OLAN DONIiZ STASIONAR PLATFORMALARININ (DSP)
KONSTRUKTIV TOHLUKOSIZLIYININ BOZi DINAMIK
PROBLEMLORI HAQQINDA

'Yetirmisli Qurban Cblal oglu, 20hmadov Yaqub Emin oglu ,
SIsmayilova Almaz Talot quz1

LAMEA-nin miixbir iizvii, professor,?Fizika-riyaziyyat iizra falsafa doktoru,
aparict elmi isgi, >Boyiik elmi isgi
123 Azorbaycan Milli Elmlor Akademiyasi nazdinda Respublika Seysmoloji
Xidmat Moarkazi
e-mail: ismailova-almaz@mail.ru

Xazar denizinds xarici ekstremal hidrometeoroloji vo aktiv seysmotektonik
amillorin tosiri soraitinds istismar olunan, lizorindo yangin vo partlayis tohliikoli
miirokkaob texniki va texnoloji proseslor hoyata kegirilon doniz platformalar: yiiksok
tohliikalilik potensialina malik olub 06z texniki voziyyotlorinin vo istismar
resurslarinin biitiin istismar miiddati orzindo nazarstds saxlanilmasini vo normativ
toloblora uygunlugunun tomin edilmosini tolob edir. Hidrotexniki qurgularin
konstruktiv moéhkomliyinin vo dayaniqliginin istismar naticosinda bas veran qoza va
siradangixma hallarinin oksariyyoti, movcud statistikanin naticalori gostorir ki,
asasan ekstremal dinamik tasirlor naticasinds bag verir. Toqdim olunan moaqals hal-
hazirda istismarda olan DSP qurgularinin  dinamik tosirlors  konstruktiv
tohliikasizliyinin tomin olunmasi saviyyssinin tadqiqina va bu sahads olan moveud
bosluqlarin miimkiin naticalarinin garsisinin alinmasi {li¢iin zaruri qabaglayici elmi-
texniki vo togkilat1 todbirlora hosr olunmusdur. Bu mogsadlo asason asagidaki
dinamik tasirlers qarst qurgularin tohliikasizlik tominati nozordon kegirilir:

1. Qurgularin istismar olundugu akvatoriyada hidrometeoroloji tasirlora qarsi
tohliikasizliyinin tominati.

2. Qurgularin seysmik tasirlora qarsi tohliikasizliyinin tominati.

3. Qurgularin yorgunluga qars1 tohliikasizliyinin tominati.

4. Hidrotexniki qurgularin istismart va tohliikasizliyine aid bazi sonadlarin
totbiqi haqqinda.

5. Hidrotexniki qurgularin texniki voziyystino operativ nozarot ligiin
seysmodinamik tisulun tatbiqi.
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Stibhosiz ki, bu tosirlorin hor birino platforma qurgulari layiholondirilorkon
miivafiq normativlar iizra hesablanmaqla onlarin uygun konstruktiv tohliikasizliyi
tomin edilmolidir. Lakin Xozor donizi akvatoriyalarinda DSP-lor tikilorkon kegmis
SSRI mokaninda bu qurgularin analoqu olmadigindan miivafiq normativ baza da
moveud deyildi. Ona goro do bu konstruksiyalarin hesabatinda bir qayda olaraq,
qisman yaxin ingaat saholorinin uygun normativlorindon istifads edilmisdir. Mohz
bu sobobdon sonradan molum oldugu kimi, bu tosirlor bir ¢ox hallarda, xiisuson
boyiik darinlik qurgularinin hesabatinda bdyiik xotalarla qiymstlondirilmisdir.

1. Kiilok dalgalarimin tasirina hesabatin qiymatlondirilmasi.

Istismarda olan DSP-loro kiilok dalgalarmm tosiri o dovrde giivvada olan
normativ sonadlors asason aparilmisdir [1, 2]. Bu sonadlors asason konstruksiyalarin
hesablanmali oldugu 2% tominath dalga olaraq 1957-ci ildo bas vermis qasirga
zamani miisahido olunmus siirati = 40m/s olmus kiiloyin yaratdigi dalga gobul
olunmusdur. Sonraki todqiqatlar gostormisdir ki, aslinds 2% tominathi qasirganin
stirati = 40m/s yox, = 42m/s — dir vo platformalar osaslandirilaraq 1% tominatl
qasirgaya hesablanmalidir [3].

DSP —lorin dalga yiikiino hesabatt zamani normativ qasirga siiratinin
sec¢ilmasinds yol verilmis xotanin vo hesabat metodikasinin se¢iminin dalga yiikiino
tosiri miiqayisali sokilda cadval 1 va 2- do verilmigdir.

Cadval 1
Miixtolif tominatl qasirgalardan yaranan yiiklor, KN
Qasirgalar Donizin miixtalif dorinliklori tiglin dalga
yiikii, kKN
h=50m h=60m h=84,5m h=100m
4% tominath qasirga, v = | 127 118 118 118

40m/s

2% tominath qasirga, v = | 160/26% 149/26,3% | 140/18,6% | 140/18,6%
42 m/s

1% tominath qasirga, 200/57,5% | 183/55,0% | 179/51,7% | 179/51,7%

V= 44m/s
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Cadval 2
Miixtolif hesabat metodikalari tizra yiiklor, KN
Dalga yiikiiniin névii Donizin miixtalif dorinliklori tigiin dalga yiikii, kN
CHull-o | ©.M.ibrahimova API API
gora gora Eri nozoron Stoks

nazaran
ovazloyici dalga yiikii 1 1,04 1,03+1,21 | 1,21+1,42
Maksimal oavazlayici |x| =1 1x1,31 1,39+1,63 | 1,63+1,92
dalga yiikii

Cadvallordon goriindiiyli kimi, yalniz hesabat qasirgasinin se¢ilmasinda yol
verilmis xota hesabina dalga yiikiiniin CHulI-2 gors on az1 19%-i, xarici normalara
gora 159 50%-1 nozoro alinmamisdir. Hesabat metodikasinin se¢imina gors 1se bu
forq 40-60% taskil edir, yoni 100 m darinlikds olan bir platformada toxminan 400-
600 t (kohna vahidlo) yiik nozaors alinmur [4].

2. Seysmik tasira hesabatin qiymoatlondirilmasi.

Xozor donizinin Azorbaycan sektorunun neft-qaz hasilati aparilan orazilori
aktiv seysmik zonadir. Burada ciddi seysmotektonik todqigatlar naticosindo seysmik
rayonlasdirma aparilmadan yiiksok tohliiks potensialli sonaye obyektlori tikilmisdir.
Bu obyektlorin layihalondirilmosi zamani arazinin seysmikliyi olaraq yaxin sahil
orazilorin seysmikliyi gobul edilmisdir. Halbuki neft-qaz moadon qurgulari 6z
tohliikosizlik tominatina goro bu akvatoriyalarin orazilorinin donizdibi seysmik
stansiyalarla ohato olunmasini tolob edir. Kegon asrin 80-c1 illarinin avvallorindon
bu masalo ARDNS garsisinda bir ne¢o dofo qaldirilmasina baxmayaraq, son illordo
mioyyan iglor goriilsa do, halalik seysmik soraito nozarat etmok {igiin stansiyalar
yaratmaq miimkiin olmay1b.

Qeyd edak ki, 1980-c1 illarin avvallarina gadar Xazar akvatoriyalarinda tikilon
hidrotexniki qurgularin oksariyyati o dovrds qiivvads olan normativ sanads asason
seysmiklik 7 bal gobul edilmakls, sonradan iso seysmiklik 8 bal gqobul edilmokls
normativ sonads asason seysmik tosira hesablanmisdir [5, 6]. Yalniz keg¢on asrin 80-
ct illorinin sonunda Xozorin neft-qaz yataqlari orazisindo qismon do olsa
seysmotektonik todqiqatlar aparilmisdir [7]. Bu todqgiqatlar yataglarin orazilorindo
seysmikliyin sorti gobul edilmis giymotindon forqli oldugunu gostordi (sokil 1).
Masalan, seysmikliyi 8 bal gqobul edilmis “Giinogli” yatagi orazisinin ¢ox hissasindo
intensivliyin 9 bal, bazi hissalorinds iso hatta 10 bal oldugu miioyyon edildi.
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Sak.1. Xazor donizi srazisinin seysmotektonik rayonlasdiriimasi.
1-6 seysmikliyin intensivliyi uygun olaraq -10, 9, 8, 7, 6 vo 5 balldir.

Son dovrlordo Morkozi Xozor dorinlik qirilmalar iizro, habelo Abseron —
Cilokon astanasi boyunca giiclonon seysmik aktivlik aparilmis todqiqatlarin
realliga yaxin oldugunu gostorir (sokil 2-3).
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Sak.2. 2022-ci il arzindo Xozor akvatoriyasinda bas vermis zolzololorin
qurilmalar tizra episentrlor xaritosi.

Qirilmalar:
1 - Aqraxan-Krasnavodsk
2 - Maxackala-Krasnavodsk
3 - Abseron- Pribalxan
4 - Sanqacal-Oqurcu
5 - Mil-Cixaslar
6 - Qarabogaz-Safidrud
7 - Laxiridcan
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$5

Sok.3. 2023-ci il arzinds Xozor akvatoriyasinda bas vermis zalzalolarin
episentrlor xaritasi.

Belaliklo, platformalarin, xtisuson dorinlik platformalarinin = seysmik
hesabatinda intensivlik on az1 1-2 bal az gobul edilmisdir. Platformalarin seysmik
dayanighiginin tominatinda ikinci macburi xota o dévrlordo miikommal proqram
tominatt olmadigina goro konstruksiyalarin foza konstruksiyasi kimi hesabatinin
miimkiin olmamasi1 olmusdur. Bu fakt “Ciraq” yataginin abadlasdirilmasinda
istifado olunmus kéhna blok konstruksiyasinin xaricds aparilmis seysmik hesabati
zamani1 bir daha tosdiq edildi. Noticodo blokun bir ¢ox elementlori yenidon
giiclondirildi.

Odur ki, hal-hazirda istismarda olan platforma konstruksiyalar yerlosdiklori
orazilorin seysmikliyinin diizgiin toyin olunmamasi vo hesabat metodikasinin geyri-
adekvat olduguna gors zoruri dayanigligi tomin edo bilocok yiikdon 2,5-3 dofs az
olan seysmik yiiko hesablanmigdir [8].

3. Qurgularin yorgunluga qars: tohliikasizliyinin tominati

Xoazor donizindo istismarda olan neft-qaz madon qurgularinin hamisi daima
tsiklik dinamik yliklonmays moruz qalmasina baxmayaraq heg¢ birinin yorgunluga
hesabat1 aparilmamisdir. Sobobi iso bu qurgularm SSRI mokaninda ilk dofo
yaradilmasi vo uygun hesabat metodikasinin olmamasi idi. Lakin qurgularin
istismar miiddatinde moruz qaldigi dinamik yiiklorin (kiilok, dalga, seysmika)
normativ haddinin toyininds yol verilmis bosluglar tsiklik dinamik tosirlor zamani
Oziinii elementlorde yaranan gorginliklorin yorgunluq yarada bilocak haddinin
yiiksolmasina sobob olmagla yorgunluq prosesinin siiratlonmasinda 6ziinli gostarir.
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Noticodo qurgunun istismar miiddoti nozor c¢arpacaq doracods qisalmis olur. Bu
vaziyyat torafimizdon dorinlik platformalarinin xarakterik diiyiin birlogmasi iigiin
Amerika normalarina (ANI) asason hesablanaraq otrafli sorh edilmisdir [4]. Orada
normalarin molum
N=2-108[2]"
Oref.
diisturundan vo Xozords il orzindo miimkiin olan dalga parametrlorinin verilmis

giymatlarindan istifado olunmagla yorgunluq resursunun on giizostli sortlorlo 29 il
oldugu gostorilmisdir [3]. Diisturda: N- diiylin birlogsmasinin dagilmadan istismar
oluna bilacayi tsikllorin say1, Ac —gorginlik amplitudasi, Acy.r = 21MPa -
emprik parametr, m=4,38 -omsaldir. Nozoro alsaq ki, dorinlik platformalarinin
layiha istismar miiddati sorti olaraq 50 il gabul edilmisdir vo bu platformalarin coxu
hal-hazirda 30 ildon ¢oxdur ki, istismar olunur, onda bu qurgularin sonraki
miiddotde mohkomlik tominatinin olmadigini goriiriik, yoni diiyunlards dagilmanin
bas vermasi miimkiindiir. Halbuki movcud tikinti normalar1 yorgunluq resursunun
istismar1 miiddatindon on az1 2 dofs boylik olmasini tolab edir.

4. Hidrotexniki qurgularin istismar1 vo tahliikasizliyine qars1 bozi
sanadlarin tatbiqi haqqinda.

Nozordon kegirdiyimiz dinamik tesirlora qarst qurgularin tohliikasizliyinin
tominatinda qeyd edilon bosluglar goza vo siradan¢ixma hallariin istonilon
ekstremal voziyyatlordo labiidliiyiinii sortlondirir. Mohz belo miimkiin hallara qarsi
hazirlanaraq 2003-cii ildon qiivvads olan “Hidrotexniki qurgularin tohliikosizliyi
hagqinda” AR Qanununda xiisusi tadbirlor nozords tutulmusdur [9]. Burada bir sira
zaruri tagkilat masalalarla barabar har bir qurgunun tohliikasiz istismarini tomin eda
bilacak hayati vacib hissa va elementlorinin tohliikasizlik meyarlarinin, yoni an
ekstremal istismar soraitindo belo onlarin zoruri méhkomliyini vo dayanigligini
tomin edon fiziki, mexaniki va texniki gostaricilorinin miisyyan edilmasi, har bir
qurgu {i¢lin bu meyarlar1 oks etdiron xiisusi Tohliikasizlik Boyannamasinin tortib
edilmasi tasbit olunmusdur. Bu qanunun taloblorine gors biitiin istismar miiddati
orzindo qurgularin dovri olaraq hoyata kegirilon texniki yoxlama-nozarot islori
zamani bu meyarlarin tomin olunub-olunmamasi birmonali qiymaotlondirilmalidir.
Toossiiflo geyd olunmalidir ki, qurgularin istismari iizro normativ sonaddo
gostarilmis Tohliikasizlik Boyannamasinin boandlori bu tolablors cavab vermir [10].
Oslinds slavads niimuns kimi verilmis bu sanad doniz qurgularina aid olmay1b, quru
orazilords olan hidrotexniki qurgular ii¢lin nozords tutulmusdur.

5. Hidrotexniki qurgularin texniki saviyyasind operativ nazarat ii¢iin
seysmodinamik iuisulun tatbiqi.

Istismarda olan hidrotexniki qurgularin ekstremal tosirlor zaman1 qoza va
siradangixma hallarinin istisna olunmadigini vo buna goro do zoruri olan daha six
grafikle aparilmali olan detal nazarst-yoxlama islorinin boytik vaxt, amok va vasait
sorfi tolob etdiyini nozoro alaraq onlarin texniki voziyyatlorini operativ
qiymatlondirmak {i¢iin xlisusi seysmodinamik tisul islonmisdir [8]. Metod obyektin
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dinamik parametrlorini seysmik cihazlarla miioyyon edorok sado kameral
hesablamalarda onlarin faktiki voziyystlorini qiymotlondirmays imkan verir. Metod
real plarformada anonavi lisullarla miiqayisali sokilds sinaqdan kegirilmisdir.

Beloliklo, seysmodinamik iisul boyiik omok vo vosait sotf etmodon obyektin
miimkiin siradan¢ixmasinin vaxtinda askar edilorak zaruri tohliikasizliyinin tominati
liclin gabaglayici todbirlorin goriilmosino sorait yaradir.

Natica.

1. Istismarda olan doniz hidrotexniki qurgulara tosir edon dinamik yiiklorin
normativ parametrlori layiholondirmo zamam faktiki real soviyyolorino adekvat
qiymoatlondirilmadiyino goro onlarin tohliikosiz tominati normativ tolobloro cavab
vermir.

2. Qeyd olunan sobabloro goros qurgularin faktiki istismar resurslari nozors
carpacaq dorocado mohdudlasa bilor.

3. Qurgularda normativ toloblor iizro aparilan nozarst-yoxlama vo texniki
inspeksiya islarinion naticalari Tohliikasizlik haqqinda Qanunun talablorine cavab
vermir.

4. Gostorilon catismazliglar noticosindo  qurgularin - miimkiin goza vo
siradangixma hallarinin garsisinin alinmasi vo ya tasirinin minimuma endirilmasi
liclin zoruri operativ gqabaqlayici tadbirlordon biri kimi islonmis seysmodinamik
tisulun tatbiqi tovsiyya olunur.

5. Qurgularin tohliikasizlik tominatinda movcud olan bu bosluq geyd olunan
Tohliikosizlik Hagqinda Qanunda nozords tutulan todbirlorin icrasi ilo vo bu
mogsadlo Azarbaycan Respublikasi Prezidentinin “Tohliiko potensialli obyektlorin
tohliikosiz istismarinin tomin edilmoasi sahasinds dovlst organlarinin foaliyystinin
koordinasiyas1 komissiyasinin yaradilmasi barads” soroncam oasasinda aidiyyotli
elmi-texniki, potensiali bu problemin hallina calb etmokls aradan qaldirila bilor.
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BORU KOMORLORINDO SEYSMIK TOSIRLORDON, YERALTI SU
SOVIYYOSININ QALXMASINDAN, MUXTOLIF NOV SIZMALARDAN
YARANAN DEFORMASIYA VO GORGINLIKLORIN TOYINi YOLLARI
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Respublika Seysmoloji Xidmat Moarkazinin doktoranti

Miiasir dovrdo enerji  tohliikesizliyi masolalorinin  aktualligl, enerji
dastyicilarina olan tolobatin siiratlo artmasi, daha keyfiyyatli otiiriicii sobokalorinin
layihalondirilmasini tolob edir. Homin enerji dasiyicilarin 6tiiriildiiyi sobakolorin
kecdiyi arazilor seysmik tohliikali sahalor olduqda iso seysmik tasirlora davaml
(zolzaloya davamli) saboke vo qurgularin layihslondirilmesi masalosi daha da
aktuallagir[1].

Son illordo Azorbaycanda bdyiik enerji layiholorinin hoyata kegirilmosi,
diinyada enerji dasiyicilarima olan tolobatin artmasi, 6lkonmizin olverisli cografi
movqgeds yerlosmosini nozoro alaraq miixtolif enerji dasiyict sobokolorinin
orazilorimizdon aparilmasi, hom¢inin do 6lkomizin yiiksok seysmik aktiv zonada
yerlogsmasi belo layiholorin daha somoarali vo keyfiyyatlo yerino yetirilmasini tolob
edir[2].

Nozora alsaq ki, enerji dasiyicilart ilo dolu boru xotlori zodslonorkon hom
ekoloji, ham da yangin tohliikasizliyi baximindan ¢ox boyiik fasadlar yaradir, bu
zaman tohliikasizlik tadbirlorinin layihalondirma va tikinti marhslasinds yerino
yetirilmasin oldugca vacibdir. Molum oldugu kimi, tohliikasizlik todbirlorinin
hoyata kecirilmasi, eyni zamanda boru komarlorinin kec¢diyi orazilords vo otraf
yasayls saholorindo qlobal ekoloji ve yangin tohliikasizliyr problemlarinin
yaranmasinin qarsisini alir.

Umumiyyatla, qurgularin méhkemlik, sortlik vo dayaniqliga gora hesablanmasi
nozoriyyosi insaat mexanikasi elminin on miirokkab problemlorindon biridir.
Yeralti, boru komorlorinin dinamik hesablama modelindo adi miihandis
qurgularindan forqli olaraq birtorofli rabitoli sistemlorin hesablanmasi sxemi do
tolob olunur. Bunun sobabi odur ki, qruntun daxiline qoyulmus boru sabakasi basqa
mithondis qurgularindan forqli olaraq qruntla qarsiligli slagodo olur. Qruntun
daxilina qoyulmus borunun kontakt-dayaq -slago anlayisi, yeriistii boru komorlari
liclin qruntun tomolinin oynadig1 dayaq rolundan segilir. Statik, dinmik, istorso do
zalzolo yiikii, borunu qrunta torof sixdigda har torafdon yayilan qrunt ona miigavimaot
gostorarak olaqo-dayaq rolunu oynayacaqdir. Qruntda boruya qarsi oks tosir qiivvasi
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yaranacaqdir. Qrunt sixilma deformasiyasini qabul etdiyindon rabits rolunu oynayair.
Dartilma deformasiyasini qabul eds bilmadiyindon yeralt1 boru xatti qruntdan oks
torofo horokotdo rabito rolunu oynaya bilmir. Basqa s6zlo desok, bu zaman qrunt-
komar olagasi siradan ¢ixir. Bu monada yeralt1 qurgularin hesablama sxem-modeli
birtorofli rabitoli qurgu kimi yeriistii boru xatlorindon daha miirokkobdir. Bu zaman
sizma vo ya deformasiya proseslorini miisahido etmok geyri miimkiindiir. Yalniz
miiasir CPS nozarot detektorlarinin qurasdirilmasi geyd olunan zodslonmalori
aninda askar etmoyo imkan verir.Eyni zamanda yerlstii boru komorlorinds do, bu
tisulun totbiqi vo miivafiq dispetcer montogolorinin aninda zodslonmodon xobor
tutaraq qabaqlayici tohliikasizlik todbirlorin goriilmasini zoruri edir. Olave olaraq
boru xotlorinin kecdiyi orazilordo seysmik nozarot stansiyalarinin olmasi comorasli
va tohliikasiz enerji dasiyicilarin naqline zomin yaradir. Boru komorlorinin sizmaya
moruz qalmis hissalorinin vaxtinda barpa olunmasinda termik, miixtalif tezlikli sos
vo siia dalgalarinin totbiq olunmasi yaranmis nasazliglari tez bir zamanda aradan
qaldirr.

Umumiyyatls zodalonmo vo sizmalara asas sabab qruntun tomalinda miixtolif
(seysmik, cokmo sismo) deformasiyalardan yaranan olavo gorginliklor olur. Bu
proseslor dayaqlarin da deformasiyya ugramasina vo qurgunun tohliikosiz
istismarina problemlor yaradir. Rabitonin siradan ¢ixmasi qurgunun adi rejimdo
1slomosini miirokkoblogdirir. Bu birinci ndvbodo onunla baghdir ki, alagonin
kosilmasi qurgunun sartliyini doyismoklo, onun statik vo dinamik isino hoalledici tosir
gostorir. Belo problemli mosalonin halli gliniimiizdo konfransda miizakira olunan
movzunun aktualligindan xabar verir. Digar torafdon toqdim olunan mévzu dasiyict
sirkatlor tiglin ciddi chomiyyat kosb etmokls, xalq tosarriifatinin aparict sahasi ilo
birbasa olagolidir. Azorbaycan Respublikasi neft vo qaz 6lkosidir. Neft vo digor
strateji ohomiyyotli mohsullarin yeralti vo yeriistii borularla nogl olunmasi
(dasinmasi) osrin miiqavilosi baglandiqdan sonra beynoalxalq ohomiyyst kosb
etmisdir[2]. Digar torafdon, nozars alsaq ki, komarlar seysmik tohliikali arazilordon
(Azarbaycan, Giirciistan vo Tiirkiyo) kecir, geyd olunan qurgularin seysmik tosirlora
goro hesablanaraq layihslondirilmasi olduqgca aktualdir.

AzorGaycan Rospubikasi orazisinin seysmik

rayonlagdivma xortosi

Russia Ruslys

Kazakhstan Federasiyas)
”

Baku-Novorossiysk
oil pipeline

Black Sea
Baku-Supsa

Georgia g pipeine
B —

Caspian Sea

Armenia  Azerbaijan

Cehyan

Iraq

Syria

Azorbaycan Respublikasi orazisindon kecon miixtolif név magistral boru komarlorinin
sxemi va Azarbaycan Respublikasi arazisinin seysmik rayonlagdirma xoritosi
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Arasdirilmasi vacib olan masalalor asagidakilardan ibaratdir.

1. Boru komarinin keg¢diyi oarazilorin seysmikliyinin aragdirilmasi.

2. Tikinti normativlori vo qaydalarmin arasdirilmasi, yeraltt vo yeriistii
qurgulara tatbiqinin asaslandirilmasi|3].

3. Miixtolif qrunt laylarindan kegon borularin seysmik davamliliginin
hesablanmas1 vo miiqayisali halli.

Bundan olavo seysmik tohliikoli orazilordon kegon yeralti vo yeriistii boru
sobakalarinin seysmik tosirlora gors tadqiqinde asagidaki sortlor nozors alinmaqla
miasir universal kompiiter texnologiyasinin totbiqi ilo hesablamalar aparilmisdir.

1. Sonlu elementlor lisulunu totbiq edorok miiasir kompiiter texnologiyasi
vasitosilo konkret miihondisi-texniki mosalolorin halli.

2. Miiasir program tominati vasitosilo oldo olunan seysmik dayanaqliginin
hesablanmasi, naticolorin kompleks tohlili vo borularda antiseysmik miihondisi-
texniki todbirlorin miityyanlosdirilmasi.

Diametri 1020 mm olan, yeralti hissosi yer sothindon 1 metr dorinlikdon
kecmoklo vo bir hissasi yeriistu boru komori kimilayihslondirilon, eyni zamanda
miivafiq yol infrastrukturunu 4.5 metr yiiksoklikdon kecon magistral boru komorinin
yerlosdiyi qruntun miihondis geoloji vo seysmoloji xiisusiyyatlori do nozars alinaraq
dinamik analizi aparilmisdir. Statik yuklordon vo seysmik tosirlordon magistral boru
komaorinin sonlu elementlor metodunun komaoyi ilo layiholondirilon hesabi sxemi
tortib olunmusdur. Hesablama sxemi cox bdyiik doqiqlikle statik vo dinamik
analizlor aparmaga imkan veron hibridl ndvli sonlu elementlor totbiq olunmagla
yerino yetirilmisdir. Borunun kecdiyi orazinin hesablama modeli iso komorin
yerlosdiyi qrunt laylarinin miihondis geoloji vo seysmik xiisusiyyatlori nozors
alimmagla 3D foza sonlu elementlori soklindo layihslondirilmisdir.

Tadqiq olunan boru komarinin 3D analiz modeli
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Tadgiqat zaman1 nazikgabiqli qurgularin statik vo dinamik analizindo genis
istifado olunan Kirxof nozoriyyosinin miiddoalari osas gotiiriilmiisdiir. Miixtalif nov
sizmalardan, yeralt1 su saviyyasinin qalxmasindan qrunt ssasin miihondis geoloji
parametrlorinin (mosamolilik, daxili strtiinmo bucagi, ilismo qiivvesi, pusasson
omsali va.s) doyismosini nozors alaraq yeni analiz modeli tortib edilmisdir[4].

Hesablamalarin noticosi olaraq boru komorinin en kosiyindo yaranan daxili
quivvalarin vo gorginliklorin osasli sokildo doyisdiklori askar edilmisdir.

tyGoarginlik 1zosahasinin qraﬁki 6nG9rginliyin elastik komponenti

Sokildoki gorginlik 1zosahalori todqiq olinan 1020 mm diametrli boru xattinin
istismari zamani sizma vo ya qrunt sularinin soviyyasinin qalxmasi sobabindon
yaranan gorginliklordir. Boru xottinin layiholondirilmosi vo istismarinin
normativlori qrunt sulu voziyystds oldugu zaman toyin edilmisdir.Analiz modeli
ticiin ilkin verilonlar vo aparilan dinamik analizin naticalari protokol soklindo tortib
olunmusdur.
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Boru komarinin va dayaq konstruksiya elementlorinin en kosiklori
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Sonlu elementlorin qruntla tomasda olan biitiin diiylin noqtslorindo qrunt
laylarmin sortlik vo deformasiya xarakteristikalarini oks etdiron miivafiq sortliyoa
malik 3d sonlu elementlor RF SOLIN programinda analiz olunaraq osas 3D analiz
modelins slave edilmisdir[4]. ©vvalca statik, sonra iso seysmik yiiklorin do daxil
oldugu yiik kombinasiyalarindan ibarot kvazistatk analiz aparilmisdir. Seysmik
tosirdon xiisusi rogslorin tezliklori, amplitudasi hesablanaraq seysmik tocil co
seysmik siiratin tohliikali hoddlori hesablanaraq 1 ci va2 ci haddi hala géra boru
komarinin seysmik davamliligi, dayaniqligi vo méhkamliyi toyin edilmisdir[4].
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Sonlu element sobakasinin parametrlori, koordinat sistemi va dilylin noqtalarinin protokolu
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logvi plani, sorbentlor, dispergentlor, ekoloji ziyan, ekstraksiya.

Su sothing diison neft mohsullart lokal, regional va global ekoloji problemlor
yaratmagla suyun sothindon buxarlanaraq havani, ¢okorok donizin dibini vo suyun
sothing yayilaraq canlilar alomini mohv edir. Bir ¢ox hallarda tobii faktorlarin tosiri
ilo suya tokiilmiis neftin miqdarinin azalmasi tendensiyasit miisahido olunur.
Bakteriyalarin komayi ilo neft mohsullar1 mikrobioloji oksidlasir voa komponentlori
bozi orqanizmlar iiglin qida monbayina ¢evrilir. Fotokimyavi ¢evrilmalordo neftin
torkibindoki aromatik birlosmolor giinos slialarmmin qisa dalgalarmi  udaraq
oksidlosir [1].

Bir sira 6lkelords todqiqatcilar tabists vurulan ziyanin  qarsisini almaq ti¢ilin
miixtolif tisullardan istifado edirlor. Masolon, suyun sothino yayilmis neft
Ortiiyiinlin {izorino bozi katalizatorlar1 sopirlor ki, bunlar da giinos stialarinin tosirini
artirir. Bu iisul Rusiyanin Okeanologiya Institutunun alimlori torofinden toklif
olunmugdur. ABS alimlori iso bakteriyalarin “istahin1” artirmaq tiglin ozondan
istifado edilmasi tisulunu toklif etmislor [2].

Yigilmis neftin vo gazin Xozor donizinin dibi ilo sahilo naqli magistral boru
komorlori vasitosilo hoyata kecirilir. Bu komorlorin tikintisi ilo yanasi, onlarin
istismarinin da otraf miihito tosiri ¢oxdur. Komorlorin otraf miihito, donizs olan
tosirlori, neft komorlorindos bas veron gozalar naticosindo xeyli artmis olur. Ciinki
bu gozalar, komorin dagilmalar1 zamani neftin birbasa denizo axmasi ilo miisahido
olundugundan, onlarin ekoloji fasadlar1 daha qabariq olur.llk ndvbodo donizo

dagilan neft sudan yiingiil oldugu iigiin suyun sothindo tobago amolo gatirir vo
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todricon suyun sothindo yigilmaga baslayir. Belo ki, dagilan neftin xiisusiyyotindon,
kiiloyin va su dagilmasimin tasirindon asili olaraq neft nazik tabaqa soklinds siiratlo
yayilir vo yerdoyismoyoa moruz qalir. Sonra bu tobogo deformasiyaya ugrayaraq,
ayri-ayr1 neft lokolorino pargalanaraq daha qalin tobogolorin otrafinda toplanirlar.
Daha sonra 1so neft lokolori kiiloyin vo axinin tosirindon 6z yerini donizds bir yerdon
basqa yero doyisirlor. Neftin torkibinds yiingiil fraksiyalar, yoni u¢ucu komponentlor
oldugu {i¢lin todricon buxarlanma gedir, neftin bir hissosi buxar soklindo itorok
atmosfero yayilir. Aparilan miisahidolor gostorir ki, 24-48 saat orzindo donizo
dagilan neftin 50 %-1, dizel yanacaginin 75 %-1, kerosin vo ya benzinin iso 100 %-
1 buxarlana bilir. Donizdo dagilan neft su ilo garisaraq emulsiya omola gotiro bilir.
Donizdo dalga vo firtina olursa, bu proses daha intensiv olur. Odur ki, bu
emulsiyalarin yi1gilmasi hom ds sonradan neftin emalinda xeyli ¢atinliklor toradir.
Bundan basqa bu emulsiyalar uzun miiddot donizds gqalmaqla vo uzaq masafslor got
etmoklo “qgotranli kiiraciklor” omoalo gotirir. Bu kiiraciklor kiiloyin tosiri ilo
parcalanaraq donizo sovrulur, yaxud da sahil xotlorina golib ¢ixa bilirlor. Ciddi
ekoloji tohliiko yaratmasa da, sahil ¢imorliklorino diisorok onlar1 ¢irklondirirlor.
Dagilmis neftin bir hissosi, osason yiingiil fraksiyalari, doniz suyunda hall ola
bilirlor, hallolma buxarlanmadan forqli olaraq daha zoif miigsahido olunur. Danizdo
neft dagildigdan sonra homginin sedimentasiya prosesi bas verir. Yoni neft
hissociklorinin  bir hissosi donizin dibino ¢okiir. Bu proses agiq donizdo az
miisahido olunur. Ogor neft fraksiyalar1 agirlasirsa, digor komponentlorla birlosirsa,
bu osason sahil zonalarinda, donizdo olan gabarma, ¢okilmoalor vo tufanlar zamani
bas verir. Doniz sothindo yayilmis neftdo giinog stialarinin tosirindon kimyovi
doyisiklor ~ bas verir ki, bu da neftin fotokimyovi oksidlogsmosi adlanir. Bu
dayisiklorin hesabina neftin torkibinds bazi komponentlor azalir vo neft suda hall
ola bilir. Malumdur ki, deniz sularinda nefti pargalayan mikroorqanizmlor vardir
(bakteriyalar, goboloklor vo s.). Mohz bu mikroorqanizmlor hesabina doniz
soraitindo neftin bioloji dagilmasi bag verir. Bioloji dagilma neftin tobii dispersiya
stiratini artirir. Donizda dagilan neft doniz heyvanlarinin ¢oxunu nefti udmaq vo
bodanlarine hopdurmagq tohliikasi altinda qoyur. [1].

Xam neftin vo ya dizel yanacaginin ki¢ik dagilmalari belo doniz miihitino tosir
gostorir. Boylik hocmli dagilmalar zamani bu tosir daha da intensiv vo ohatoli olur.
Boyiik hocmli neft dagilmalari naticosindo otraf miihito olan tosirlor asagidakilardir:

Atmosfers vo sahilo olan tosirlor. Ogor neft dagilmalar1 sahilo dogru ason
giiclii kiiloklor vaxt1 bas verirso, onda neftdon buxarlanan mohsullar sahils cata
bilor.

Baliglara, ilbizloro vo zoobentosa gostorilon tosirlor. Karbohidrogenlorin
baliglara vo ilbizloro lokal toksik zoharlonmo soviyyasi dagilma  monboyi
yaxinlhiginda bas vers bilor. Bu ciir sorait monbadon bir neco km mosafodo yaranir
vo bir ne¢o giin vo ya hofto orzindo yox ola bilir. 9slindo neft mohsullar ilo
zohorlonma doracasi onun davametmo miiddati ilo tors miitonasibdir. Dagilma
orazilorindon daxil olan baliq mohsullarinin keyfiyysti ilo bagli narahathqlar
asassizdir.
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Doniz yosunlarina gostorilon tosirlor.Azorbaycan sahilyani sular1 yosunlarla
zongindir. Bu yosun plantasiyalar1 baliglarin qida manbayi vo coxalma yeridir.
Xozor donizindo gabarma vo ¢okilmolorinin olmadigini nozors alsaq, demok olar
ki, neft dagilmalar1 yosun plantasiyalarina birbasa tosir gdstormir. Amma suda hall
olmus neft-yag yosunlarin vo digor orqanizmlorin vo onlarla gidalananlar {i¢iin
xosagalmaz naticalor yarada bilir.

Donizin dibino gostorilon tosirlor. Doniz dibinin flora vo faunast neft
dagilmalarina bir o godor do hassas deyildir. Suda hall olaraq vo dagilaraq
zohorloyici komponentlorini itiron neft doniz dibino ¢atanda ¢ox asag1 zohorlonmo
doracasino malik olur. Neft dagimalar1 ilo olagodar olaraq doniz dibinin struktur
doyisikliyl gdzlonilmir. Doniz dibina tasirlor ¢cox nadir hallarda bas verir vo donizin
dib heyvanlarina demoak olar ki, tohliikasi yoxdur.

Quslara gostorilon tosirlor. Neft dagilmalar1 naticosindo quslara olan tasirlor
cox giicliidiir. Lakin bu voziyyat hor hansi bir ndviin yasamasi tigiin ciddi tohliiko
yaratmir. Suda iizon va sahil quslarina gostorilon tosirlords miixtalif olur.

Suda iizonlora tasirlor. Suyun sothinds tizon miiddst qalan quslar (6rdoklar,
sonalar, qazlar, qagayilar vo s.) neftlo maksimum tomasda olmaq tohliikasine
mohkumdur. ©gor onlar neftli sulara bas vururlarsa, yaxud {iziirlorso onda onlarin
Ialoklorine neft hoparaq onlarn ¢irklondirir. Noticodo loloklorin islanma qabiliyyati
itirilir. Son natica ds onlar miidafis va lizma qabiliyyatini itirirlor

Umumiyyatls, neft dagilmalarinin  otraf miihito - donizo ola bilocok tosiri
asagidaki faktorlardan asilidir. Dagilan neftin torkibi vo hocmi, dagilma zamani hava
soraiti, operatorlarin (omoliyyatcilarin) gordiiyli todbirlor, neftin parcalanmaya
davamiyyati. Neft dagildigdan dorhal sonra yayilir vo suyun iizorinds nazik toboago
yaradir. Bu miiddot orzindo neft su ilo garisaraq emulsiyaya ¢evrilmaya baslayir vo
noticodo lokonin oOl¢iilori nozora carpacaq doracado bdyiiylir. Homginin neftin
yiingiil komponentlori buxarlanir. Bozi hallarda, mosolon, dizel dagilarsa 24 saat
orzindo onun 50-60 %-o godori buxarlanir. Bu zaman kimyovi disperqatorlardan
istifado olunsa neft tobagasini azaltmaq olar, lakin bu da neftin noviindon, hava va
digor soraitdon asilidir. ilkin morhololordon sonra doniz sothindo qalan neft
hollolma, bioloji parcalanma va s. proseslorls tonzimlonir. [1].

Daonizo dagilan neftin otraf mithito olan tosirinin azaldilmasmin on vacib
sortlorindon biri dagilan neftin tomizlonmosidir. Donizo dagilan neft bir ¢ox
amillordon asili olaraq miixtalif tisul va texnologiyalar vasitasi ilo tomizlonas bilor.
Hal-hazirda ¢oxlu sayda tomizlomo iisullart mévcuddur. Daniz soraitinds somorali
hesab edilon tomizloms iisullart asagidakilar hesab edilir: Tabii dispersiya iisulu;
Kimyavi dispersiya iisulu; Mexaniki toplama tisulu.

Tobii dispersiya agiq donizdo otraf miihitin tobii qlivvalorinin tasiri naticosinda
cirklondiri¢ci maddslorin (neftin) xeyli hissasinin tobii sokildo dagilmasidir. Lakin
tobii dispersiya biitiin ¢irklondirici maddolori hossas sahil xottino ¢atana qodor
tomizloys vo zararsizlosdira bilmir. Tobii dispersiyanin giiciiniin tasir daracasi,
neftin tipindon, dagilmanin miqdarindan, otraf miihitin soraitinden, dagilmadan
sonra kegon vaxtdan vo sahilo qodor olan masafodon asilidir.
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Cox hallarda ozliliiyli ¢ox olan neft otraf miihit temperaturunda donizin
sathindo bork vo ya yarimbork sokilds tobii dispersiya proseslorine miigavimat
gostorarok qalir vo yaxinligdaki sahil xottlorini ¢irklondirir. Buna goro do tobii
dispersiyanin miioyyon ohomiyyoti olmasma baxmayaraq, onun ¢irklondirici
maddolori tam zorarsizlogdirmoyinoe iimid etmok olmaz.

Qeyd etmok lazimdir ki, on baslica amillor neft tobogosinin horokati, ona
qars1 goriilon todbirlor vo buna sorf olunan vaxtdir. Vaxta golinco iso, onu demok
olar ki, bir ne¢o kvadrat kilometr sahoyo axmis vo az miqdarda xam neft, miioyyon
vaxt kecondon sonra kiiloklo yayailma noticosinds yiiz kvadrat kilometr sahoni
tutaraq ciddi ¢irklonmo tohliikosi yarada bilor. [2].

Kimyovi dispersiya lisulu kimyovi disperqatorlar totbiq etmoklo neftin
dagilmasinin qarsisinin  alinmasi demokdir. Kimyoavi  disperqatorlar  tabii
dispersiyanin siiratini artirmaqla, neft tobagasinin yox edir. Disperatorlar toze amala
golmis tobagoni suyun turbulent rejiminin tasiri ilo tez yox edon kigik damcilara
parcalayirlar. Bu kigik damlalar biodagilmaya vo dagilmanin digor prosesloring
daha tez moaruz qalirlar.

Donizdo disperqatorlarin totbiq olunmasinin ¢atismamazIliqlar1 vardir. Agir
yanacaq va ya xam neft dagintilarinda disperqatorlarin totbiqi somoarsli olur. Bozi
hallarda ilkin neft dagilmasindan 24 saat sonra disperqatorlarin istifadosi somorasiz
olur.

Gomilordo quragdirilan  avadanliglardan adston, karbohidrogenli vo qati
disperqatorlar1 sopalomok ii¢iin istifads edilir. Disperqatorlarin sopolonmasi ideal
soraitdo saatda 12-15 ton hesabi ilo gominin bortuna barkidilmis sopalonma gonlari
vasitasilo fasilasiz vurulmasi, vo ya qabaqcadan durulasdirilib ¢ona doldurulub qgati
halda vurulmasi ilo bas verir. Bu avadanliq nisboton ucuz olub, oksor gomilords
quragdirilir. ©vvlcadon durulasdirilmis disperqatorlardan istifads olunarkon, doniz
sothindo burulgan yaradan xiisusi avadanliq gomiys qosulur. Bu xiisusi
avadanligdan istifadonin baglica catismamazlig1 odur ki, gominin siirati asag1 olur
va siirati 5 doniz milindan boyiik gomilarin burnunda yaranan dalgalar nefti dagidir.

Havadan sopolonmo-durulasdirilmamis konsentratlarin  somorali  olmasi,
havadan sopolonmo avadanhigindan istifado etmoyo sorait yaradir. Diizgilin
yayllmani tomin etmok iiclin disperqatorlart iri damcilar soklindo sopmok
mogsadouygundur. Havadan sopalonmo olave {istlinliiklora do malikdir. Belo ki,
sopalonma prosesindo toyyaraden, vertalyotdan hava kosfiyyatinda noqgliyyat
vasitosi kimi istifado oluna bilor. Sopalonma avadanligi ilo tochiz olunmus
vertolyotlar, maksimum qat1 disperqatorlar yiikii dasimaqla, asag: siirotlo algaq
yiiksakliklorde miivaffoqiyyatls islayirlar.

Disperqatorlarin  totbiq doracasi onun xiisusiyyetlorindon asili olub, onu
hazirlayanlar torofindon miiayyon edilir. Gomilords qurasdirilmis yangin nasoslari
vo slanq sistemlorindon eyni zamanda sopolomo va disperqatorlarin quragdirilmasi
liclin istifado oluna bilor.

Dagilmis neftin suyun sothindo siiratlo yayilmaq kimi tobii xiisusiyyati var.
Ona gora do, toplama prosesini siiratlondirmak {igiin, yayilmanin qarsisinin
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miimkiin qador tez alinmasi vacibdir. Eyni zamanda xam neft vo tomizlonmis neft
mohsullarinda  yangin tohliikkasi movcuddursa, o zaman neftin yayilmasinin
qarsisinin alinmasi arzu olunmazdir. Sonaye miqrasiyasinda on boylik totbiq
sahosino iizon nefttutucu bonlar malikdirlor. [1].

Sahil yaxinliginda-limanlarda nefttutucu bonlarin totbiginin bir ne¢s variantlari
vardir. Onlar neftin hassas oraziloro c¢atmasmin garsisim almaq iiglin, toplama
omoliyyatlar1 zamani neftin sahil boyu vo ya limanlarda saxlanmasi {i¢lin istifado
oluna bilor. Adoton bu tisul somarali olur. Belo ki, bonlarin doqiq bucaq altinda va
movqelords agilmalar1 dagilmis neftin dayaz sulara sixisdiraraq tomizlomoyo imkan
Verir.

Nefttutucu bonlarin foaliyyatini neftli suyu bonun govdesina ¢irpan dalgalar
pozur. Bonlarin konstruksiyasindan va agilmasindan asili olaraq, onlar diba bata va
ya ¢evrila bilar. Ogar kiiloyin istigamati sathi axinlari istigamati il uygun golmirsa,
bu zaman kiilok nefttutucularina nozorocarpan tosir gostorir. Bu neftin
morkozlosdirilmoasino vo bonlarin acilmasina manegilik edir.

Tokmillosdirilmis nefttutucu bonlar nefti hossas orazilordon uzaqlasdirmaq
moqgsadi ilo yogun saman kanatlarla, yangin sondiiron slanqlarla vo digor {lizon,
maned omolo gotiron materiallarla tochiz olunmusdur. Lakin, belo sistemlorin
yegana c¢atismamazligi neftin maneolordon vo ya onlarin {istiindon ke¢mosini
cotinlosdurmosidir.

Doanizds neft dagilmalarinin lokallagdirmaq {igiin bon g¢oparlorindan istifads
etmok mogsadouygundur. Bon ¢oparlari doniz ssthinds neftin yayilmasinin qarsisini
alir. Daniz sothinin neft ¢irklonmolorinds biitiin név bonlardan- yiingiil, agir,
yanmayan, sorbasion, araliq bonlardan istifade etmok lazimdir. Qurudaki neft
dagilmalarinin garsisin1 almaq tgiin tolob olunan 4 metodun—(mexaniki, termik,
fiziki-kimyavi, bioloji) har biri yerindan, ¢irklonma daracasindon asili olaraq tatbiq
olunmalidir.

Neft dagilmalarinin lagv edilmasinds bir ¢ox fiziki-kimyavi iisullardan da
istifado olunur. Neft tokiilon yerds yandirilir, dispergentlar, sorbentlor vo basqa neft
tutucu preparatlardan istifado edilir. Neftin yandirilmasi tisulu ucuzdur, bundan
yalniz sahilin neftlo giiclii ¢cirklonmasi zamani, suyun {izorindo neftin galinlig: 2-
3 mm vo neft dagilmasi tozo olan zaman istifado olunur. Neft lokosinin galinligini
toskil etmak {igiin onu istiya davamli bonlarla izolyasiya edirlor. Bu zaman dagilmis
neftin ylinglil ucgucu komponentlori intensiv siirotds buxarlanir vo onun
yandirtlmasinin miimkiinlilyii azalir.

Neft dagilmalarinin yandirilmasi ii¢iin bir ne¢a texnoloji isullardan da istifads
edilir. Bu texnologiyalarin praktiki olaraq hazirda ikisi totbiq olunur: 1-ci tisulda
tizon fitilli qurgunu havadan lokaonin {izoring atirlar. 2-ci tisulda suyun iizorinds nefti
yandirmaq iigiin igaorisi benzinls dolu konteyner helikopterdon lokonin {izorins atilir.
Bundan basqa lazer iisulu ilo do lokonin yandirilmasit miimkiindiir.

Neft dagilmalar1 zamani neft yigicilan da totbiq edilir. Bu mogsadls istifado
olunan maddo neft lokolorini toplayaraq onun sahosini kicildir. Belo maddslor
qismindo suda hoall olmayan sothi aktiv_maddslarden va holledicilordan istifado
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edilir. Su sothino tokiilon preparat axaraq neftin sothino tozyiq gostorir vo neft
ortilyliniin qalinlagsmasini tomin edir. Belo maddalori hidravlik sopalayici qurgular
vasitosilo sopirlor. SH-5 tipli sopaloyici qurgu ilk dofo olarag SOCAR torofindon
Baki Buxtasinda totbiq edilmisdir. Doniz sahillorinin yiiksok dorocads ¢irklonmo
tohliikosi oldugda neftin ¢cokdiiriilmasi isulundan istifado edilir. Belo ¢okdiirticiilor
kimi ucuz olan materialdan- tobasirdon istifads edilir. Bu material ilk dofs 1967-cCi
ildo fransizlar torofindon istifado olunmusdur. «Torri Kanon» tankerindon suya 20
min ton neft dagilmis, onun 3 min tonu tobasirlo ¢okdiiriilmiisdiir. Diinya
praktikasinda neft dagilmalarmin logvindo genis istifado olunan fiziki-kimyovi
tisullardan biri do — ZARN neftin disperslosdirilmasi {isuludur [3].

Daglmis neftin y1gilmasini tomin etmak ti¢iin adsorbentlordon do istifads edilir
ki, onun sathindoki masamslor nefti udaraq yigma qabiliyystino malikdir.

Moalumdur ki, neft su hovzaloring dagilan kimi onun logv edilmasi masalasi
qarsida durur vo bu mogsadlo bon ¢oparlori qurgusundan istifads edilir. Bunlar
baryeri (saddi) xatirladan tizon qurgulardir. Bu qurgular neft lakasinin qarsisini
kasir, baryerdon konara ¢cixmaga qoymur. Praktiki olaraq biitiin bonlar dord asas
istismar komponentlordon ibaratdir: 1. Bonun suiistii bortu. 2. Bonun {izon elementi
(bu element bonu suyun sothinds saxlayir). 3. Bonun parcasi (yubkasi - onun biitov
hissasi olub iizon elementin asagisinda yerlosir). 4. Bonun ballast1 (bonlarin
xiisusiyyatlorini yaxsilasdirmaq ti¢clin par¢anin asagisina borkidilmis zoncir vo ya
16vhodon ibarat agir yiik [1].

Hal-hazirda bonun iki ndviindan istifads edilir. Birinci ndv bonlarin ekrani sart
materiallardan hazirlanir. Bu bonlar iizon neftin qarsisin1 kosir. Ikinci név bonlarin
materiali 1s9 elastiki olur, ballast onu asag: salir. Bonlar tasir isuluna gora bir —
birindon faorqlonirlor. Giiclii dalga vo kiilok sort bonlar1 kenarlasdirir, onlar
hiindiirliiyii vo ¢okiintiinii itirir. Elastiki bonlar isa bu zaman sarbast horokat edo
bilir. Bunlardan basqa odadavamli, sorbentli bonlar da vardir ki, bunlar buzlaq olan
arazilorda totbiq edilir. Bonlarin iizon elementinin daxili hissasi penoplastdandir,
xaricinda is2 asilan iizon element vo bosaldic1 element yerlasdirilmisdir. Oz-6ziina
tiflirtilorok doldurulan, sixilmis hava ilo doldurulan vo stasionar bonlardan da
istifads olunur. “ROKLEAN” (Danimarka) firmasinin istehsali olan “RO-FENCE”,
“RO-FIRE”, “RO-BOOMBEACH” bonlar1 neft dagilmalarinda yiiksok effektivliya
malikdirlor. “RO-FIRE” yanan neftin y1§1lmasinda istifado edilir [3].

Skimmer qurgularinin asas is prinsipi ondan ibaratdir ki, suyun yuxari hissasi
miioyyan Ol¢liido yigic1 tutumlara yigilir. Bu proses tutumda soviyyonin otrafdaki
suyun saviyyasino nisboton azalmasi hesabina miimkiin olur. Skimmer qurgulari su
sothinda tlizon nefti 10-20 metr mosafodon 6ziine ¢okmoak xiisusiyyatine malikdir.
Xozor donizi iizro SOCAR-in neftcixarma idarolorindo DESMI-250 tipli
skimmerlordon istifado olunur [4]. Skimmer qurgular1 dizel hidravlik enerji bloku
ilo tochiz olunmus neftyigan qurgudur. Sorulma sneq hidravlik nasosu vasitasila
hoyata kecirilir. Bu qurguda hava kompressorlar1 da vardir. Qurgunun enerji bloku
skimmerls i1kigat hidroslank vo hava slanqi vasitasilo birlosdirilir. Yigilmis neftin
conloro bosaldilmasi slanq vasitosi ilo hoyata kecirilir. Skimmer nasoslar1 saatda
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100 m® monsuldarhigla 2-3 bal giiciindo dalgada neftin qalinlig1 1,0-1,5 mm olarsa
yaxs1t natico vera bilir. Yiiksok 0Oziillii neftlor iiglin skimmerlor do mévcuddur.
Skimmerlorin catismayan cohotlori ondan ibarotdir ki, onu dasimaq {iciin giiclii
dasiyici gomilar talob olunur. Diinyada mashur olan Ro-Clean Desmi skimmerinda
bu ¢atismamazliglar yoxdur. Sahil zolaginda vo on az miqdarda neft dagilmalarinda
ucuz vo kompleks Desmi Terapin tipli skimmerlordon effektiv istifado olunur [5].
Adgeziya boyiik yag tipli skimmerlor do mévcuddur ki, bunlarin is prinsipi ondan
ibaratdir ki, dagilmis nefti par¢aya yigir. Burada material qismindo polipropilen,
poliyretan, aliiminium orintilorindon istifado edilir. Bir-birindon skimmerlor is
prinsiplorina gora forglonir. (Doniz Seytani, Delta, Komora Mini, Siklon, Bankyu
vo s.). Uzon Messner- skimmer nasoslart Almaniya istehsalidir, plastikdir, 25 mm
stutseri olan plastik qarisiqht rezin borudan ibaratdir. Xarici diametri 32 mm-dir.
Giicii doagigoeda 20-50 litrdir. Skimmer ACH-Rusiya istehsalidir. Istonilon neft
mohsulunu suyun sathindon yigir. Yigilmis neft mohsulunda suyun miqdart 2,0 %-
don ¢ox olmur. Istanilon hava soraitinds istifadesi miimkiindiir. Homg¢inin yangin
Vo partlayis tohliikasinin qarsisini alir. Giicli dagigada 50 litrdir. Oleofil skimmeri-
mexaniki iisulla neft mohsullarin1 yigir. Istifadosi osason su hovzolorinin self
zonalarinda, six yosunla Otiiriilmiis saholordo daha mogsadouygundur.
Nanomembran—-ABS-1n Massaguset Texnologiya Inistitutunun alimlori torafindan
hazirlanan mangan oksidinin nanomaftillorinin (diametri 20 mm, uzunlugu 1 mkm
olan) torundan neft lokalori tomizloyan membrandan istifado edilir (bir list
qalimliginda olan membran 6z ¢akisindon 20 dofs artiq olan neft va digar ¢irkablari
udma gabiliyyatino malikdir) [4].

Nefti sudan ¢ixarma qabiliyyatino malik olan “Aerogel”— gil vo plastikdan
hazirlanmig ultra yiingiil siingarlordon istifado olunur. “Aerogel”-don hazirlanmis
material miixtolif nov kimyovi ¢irklonmalarin har hansi bir ekoloji miihitds 6ziino
hopdura bilir. Siingarin materiali vo hopan neft arasinda heg¢ bir kimyovi reaksiya
getmir. Danizo dagilan nefti su siizon separatorlar ilo do toplamaq olar. Su siizon
avadanligin konstruksiyasi ¢oz sadadir. Lakin, dalgalarin tasirindon onlar suya vo
havaya sorurlar. Odur ki, onlarin tatbiqi mohduddur va yalniz sakit soraitds istifads
oluna bilar.

Dagilmis neftin toplanmasi tiigiin osas tlisullardan biri sorbentlordon istifads
olunmasidir. Sorbentlor dagilmis nefti 6z sathine yigmaqla vo udmaqla toplamaga
imkan verir. Sorbentlorin asagidaki 3 asas novii movcuddur: 1.Tabii iizvi
materiallar (saman, torf va agac yongari): 2. Mineral materiallar (vulkan kiilii va
vermikulit): 3. Sintetik {izvi materiallar (rezin, polistirol vo polietilen),

Sorbentlor denizin boyiik neft dagilmasindan tomizlonmasinin  ilkin
morholosindo osas rol oynamirlar. Buna on baslica sobob xeyli migdarda sorbent
gotirilmasi vo istifadosinin ¢otinliyidir. Ona goéro do, sorbentlordon adston
tomizloms isinin final marhslasinds az hocmds galmis neft qaliglarinin suyun
sothindon tomizlonmosinda istifads edirlor. Bir ¢ox sorbentlor neftlo borabor suyu
da udmaqg xiisusiyyatlorina malik olduglari ii¢iin sonradan suya batirlar, bununla
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da tomizlonmoni ¢otinlosdirirlor. Bozi sorbentlor iso nefti tez hopdururlar, lakin
onlar1 qaldiranda onu saxlaya bilmirlor vo neft yenidon denizs tokiils bilir. [2].

Su hovzalarinda, neft mohsullar ilo ¢irklonmis sahalords neft oksidlosdirici
bakteriyalardan maykobasterium, psedomonius vo s. istifado edilmasi
moagsadouygundur. Neft dagilmalarinda absorbsiya ilo isloyon skimmerlordon va
vakuum sistemlorindon do genis istifado edilir. Ekoloji hossas saholordo neft
dagilmalarin1 tomizlomak tigiin az toksikliyo malik Corexit-7664 — dispergentlordon
do istifado edilir [6]. Bundan basqga dispergentlor totbiq olunan sahalordo suyun axin
istigamoti, intensivliyi, dalganin hiindiirliiyii, su sothindo neftin garisma dorinliyi
nozoro almmalidir. Dispergentlor neft dagilmalarinda neftin qalinligmma uygun
olaraq sorf olunur. Dispergentlor doniz sothino {i¢ tisulla sopilir: ollo, gomilarls,
toyyara va helikopterlorla. Dispergentlorin neft dagilmalari tizorine sopilmasi tisulu
neft lokolorinin Olgiisiindon asili olaraq secilir. Dispergentlordon basqa neft
dagilmalarimin logvinds istifads olunan tisullardan biri do absorbsiya tisuludur. Bu
tisulda absorbentlordon istifads edilir. Absorbentlor qisminds polimerlordon,
seolitlordon istifado edilir. Ekoloji cohotdon bu absorbentlor qonastboxs hesab
olunur.
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Xiilasa. Tadqiqgat islorinin moagsadi Xozor donizinin litosferinde faaliyyat
gostoron miiasir gorginlik sahslorini 6yronmokdir. Osas vazifasi litosferin gorginlik
vaziyyatini vo onun tohlilini miiayyon etmokdir. Orazinin tektonikasi, seysmikliyi,
gorginlik amsallari, dorinlik qurulusu miisyyanlogmisdir.

Acar sozlori: Xozor donizi, zolzolo ocaglarinin mexanizmlori, tektonik
qurilmalar, deniz suyunun saviyyasinin doyismasi.

Son illords alinan yeni molumatlar vo miiasir tektogen mexanizmlar prinsipial
olaraq (esash siirotdo) neomobilizm movqgeyindondir. Qafqaz-Xozor toqqusma
zonasinda osas mexanizm kimi Avropa-Asiya vo Orabistan litosfer plitolori
Orobistan plitasinin ¢ixintisinin pulsasiyas1 askara ¢ixir. Bu da Xozor donizi
cokokliyi vo orogen qursagmin Kigik Asiya vo Yaxin Sorqin SmS biitiin dag
sistemlorinin enino sixilmasma gotirib c¢ixarir. Tektonik proseslor haqqinda
molumatlar Qafqaz-Xozor regionunun seysmik aktivliyindo 6ziinii oks etdirir.
RSXM-nin molumatina asason, Azorbaycan orazisi, o climlodon Xozor donizi
akvatoriyas1 Yer kiirasinin 8 balliq intensivliys aid olan zonalarina aid edilir. Qeyd
edok ki, Azorbaycanin iri neft-qaz yataqlari (Azari, Giinosli, Ciraq, Qarabag, Inam,
Bulla-doniz, Abseron, Dan-Ulduzu vo s.) yer gabigmin tektonik cohotdon aktiv
orazilorindo yerloasir. Son 15 il arzindo Abseron-Pribalxan horakatli qirisiglar sistemi
sahosindo Morkozi Xozor dorinlik qirillmast tosir zonasi boyunca vo Agqraxan-
Krasnovodsk, Moarkazi-Xozor (Maxagqala-Krasnovodsk), Abseron-Pribalxan va
Sangacal-Oqur¢u uzununa qirilma zonasi boyunca Qarabogaz- Saofidrud enino va
Sorqi Xazar fleksuralarinda seysmik aktivliyin artmasi miisahido olunur. Bundan
olavo, rayonun neft-qaz yataqlart Conubi Xozor neft-qaz hdvzoesinin daxilindo,
Abseron yarimadasinin vo Xozar donizinin ona bitisik sularinda yerlosir. Qeyd edok
ki, Azorbaycanda neft vo gaz hasilat1 vo Tiirkmonistan vo Qazaxistandan tobii qazin
Azorbaycan orazisindon kegmoklo Tiirkiyo vo Giirclistana noglini nozords tutan
Transxazor qaz komori Morkozi Asiya-Azorbaycanin planlagdirilan tikintisi ilo
olagadar vo daha sonra Avropa Ittifaqina {izv 6lkalor {igiin seysmik aktivlik vo Xozor
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donizinin miiasir geodinamikasina dair toqdim olunan molumatlar xiisusi aktualliq
kasb edir. Yer qabiginin va biitovliikds litosferin gorginlik-deformasiya vaziyyatinin
Oyranilmasi hidrotexniki, sonaye vo miilki obyektlorin tikintisinds, faydali qazinti
yataqlarinin, neft vo gqazin istismarinda seysmik tohliikonin qiymatlondirilmosinda
praktiki problemlarin hallini zoruri edir. Bununla yanas1 Yerin tokamiilii nazariyyasi
vo geotektonika ti¢lin tobiotdo seysmikliyin dyronilmosi boyiik elmi ohomiyyat kosb
edir. Bu todqiqatlarda Tyan-San dagliq rayonunda sonaye obyektlorinin vo ohalinin
yiiksok sixlhig toskil etdiyi orazilorde seysmikliyin yiliksok olmasi amili miithiim
ohomiyyot kosb edir. Bildiyimiz kimi, Azorbaycan orazisindo Baki neft-qaz
hasilatina, ehtiyatlarina goro boyiik rayondur.

Xozor donizinin digor maraqli xiisusiyyati onun su saviyyasinin koskin enmo
vo miixtolif miiddotlordo qalxmalarla doyismosidir. Caylarin  axinindaki
dalgalanmalar, dibin deformasiyasi, yerdon sularin axmasi vo iqlim doyisikliyi ilo
bagli ola bilocoyi ehtimal edilso do, dalgalanmalarin soboblari halo doqiq miioyyan
edilmomigdir. Bu tadqigatlarin mogsadi Xozor donizinda seysmikliyin va suyun
saviyyasinin doyismasindan asililigin1 dyronmakdir.

Xozar donmizin seysmikliyi. Xozor donizi Yer kiirosinin oan bdyiik gapali
hovzasidir. Onun sahasi diinyadaki biitiin gollorin sahasinin 18%-n1 togkil edir.
Miiasir tektonik planda Xozor regionu heterogen va geyri-borabor yash godim
struktur elementlarinin zarbasi ilo simaldan conuba kegon submeridional yoniimlii
cokoklikdir: Simalda - Sorqi Avropa platformasi; orta hissado - skif vo Turan
paleozoy-mezozoy plitalorinin tektonik birlosma sahasi. Xozar donizi Azarbaycanda
mithiim seysmik aktiv zonadir. Fokus zonalarmmin mokan paylanmasi qeyri-
miintozomdir. Xozor donizi regionunun fokal zonalart 60-70 km dorinliyo catir.
M>5.0 olan giiclii zalzalalorin darinliyi 30-40 km-o ¢atir. AMEA nazdindo RSXM-
nin tarixi dovr izro kataloquna asason, Xozoryani arazids bir sira giiclii zolzololor
geydo alinib, episentrds 6 vo daha ¢ox bal giiciindo zalzalolor qeydo alinib.
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Sak.1. Xozor donizi akvatoriyasinda seysmik aktivliyin illor iizro doyigsmasi
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Xozor donizinin orta hissasinin dorin qurulusunun analizi gostordiki zolzalolor
3 xott lizro comlonir vo Maxagkala-Krasnovodsk, Abseron-pribalxan, Sangagal-
Oqurgu qirtlmalart ilo uzlagir. Malumdur ki, Xozor regionu conubdan, Orabistan vo
Iran litosfer plitolorindon geodinamik gorginliys moruz qalir. Bolgonin
submeridional sixilma soraitindo bloklar deformasiyaya ugrayaraq qalinlasir, dag
strukturlar1 yaradir. Conubi Xoazarin okean qabiginin sahasi on davamli va praktiki
olaraq biikiilmoys davamlidir. Elburzdan torafindon sixilma gorginliyin naticosindo,
Xozor donizinin markozi hissosindo, Celokon-Abseron astanasi boyu kontinental
Skif-Turan plitasinin gabiginin altina enir.

2023-ci 1ldo Xozor akvatoriyasina digqgot yetirdikdo ovvalki illor kimi yliksok
seysmik oldugunu gors bilorik. ©On yiiksok sixliq 22-62 km dorinlikdo miisahido
edilir. Faiz nisbatinds isa harokatlorin novii: 45% - qurilib-galxma 55 % - qirilib-
diismo kimi nisbotlonmisdir. Ocaqda yerdayismonin qiymatlori qiritlib diisma tipli
horokatlorin tstiinliik toskil etdiyini gostorir.(sok. 2.)
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Sak.2. Xozor Vdanizinds 2023-ci ildo m1>3.0 olan bas vermis zalzalslorin ocaq
mexanizmlori

Qirilmalar:I-1 - Agraxan-Krasnovodsk; 1-1 —Maxagkala-Krasnovodsk; 2-2 — Abseron-

Pribalxan; 1l-11 — Sanqgagal-Ogurcu (Krasnopolyansk); 14-14 — Mil-Cikislar; j-j — Saxovo-
Ozizbayov; k-k — Qarabogaz-Safidrud.(Qirilma xaritasi tortib olunub: Sixalibayli E.S., Xain
V.E.)
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Umumi sayda Xozor donizinin hissesinde 2023-ci ildo magnitudast mI>3.0
olan 21 zslzolonin mexanizmi islonilib. Analizi gostordi ki, zolzololor osason
Tiirkmonbasi, Aqraxan-Krasnovodsk, Sangagal-Ogur¢u (Krasnopolyansk), Saxovo-
Ozizboyov vo Qarabogaz-Safidrud qirilmalarin kosismo zonalarinda bas vermisdir.

Morkazi Xozor hdvzosi orazisi liglin gorilmo oxlarinin bucaqlarmin kigik
qiymatlori sixilma oxlarinin boyiik bucaglari ils xarakterizo olunur ki, bu da orada
qurilib diismoa horokatlorinin iistiinliik toskil etdiyini gostarir. Ustiinliik verilon nodal
miistovilorinin se¢imini (geoloji molumatlara gore) nazars alaraq, hom sag, hom do
sol torafli yerdoyismolor bag verir. Zalzalolor sixilma vo gorilmo gorginliyi soraitindo
bas verdi. Todqiq olunan rayonun morkozi hissosindo osason qirilma iizro
horokatlorin névii gorilmo gorginliyin istiinliik toskil etdiyini gostorir. Azorbaycan
orazisindo 2005-2022-ci illor arzindo zalzololorin sayinin suyun soviyyasing tosiri
histogrami qurulmusdur. Qrafikdon goriindiiyii kimi 2005 ildon suyun soviyyasi -
26.9-dan -28,45 godor enir. Homin doviirde do, 2005-ci ildo seysmik aktivliyin
artmasi, 2012 ci ilde Xazar donizinds maksimal seysmik aktivlik, vo 2022-ci ilo
godar zalzalslorin say1 azalmasi miisahids olunur (Qrafik 3).
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Qrafik.3. Azarbaycan orazisindo 2005-2022-ci illor orzinds zolzslslorin sayinin suyun
soviyyosina tasiri histogrami

Zslzolo ocaglarinin mexanizminin molumatlart asasinda gorginlik voziyyoti
omsalinin paylanma xoritosi qurulmusdur. ©Oldo edilmis molumatlara osason,
miioyyan edilmisdir ki, Xozor donizinds sixilma gorginlik voziyyati naticosindoa,
donizds suyun soviyyesinin azalmasina tasir gdstora bilor. 2023-cii ildo Xozorin
simal hissasinda 2 hiss olunan zalzals goyds alinmisdir. Birinci zalzala 04.07.2023
tarixindo yerli vaxtla saat 00:01-do Xozor donizindo bas vermis, maqnitudast 5.6
dorinliyi iso 66 km olmusdur. Bu zolzolodo bosalmis gorginlik = 4.27*10"12 C,
toplanmig gorginlik = 2.44*10712 C olmusdur. Homg¢inin ocagin uzunlugu — 6,10
km; eni—4,53 km olaraq hesablanmigdir. Ocagda yerdoyismonin qiymati iso—24 sm
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olaraq dayisir. Ikinci zolzolo 07.12.2023 tarixindo yerli vaxtla saat 08:15:41-do,
Xozor donizinds toplanmig enerjinin bosalmasi naticasindo bas vermisdir. Zolzolonin
(ml=5.6; h=68 km.) maqnitudasi 5.6 dorinliyi iso 68 km olmusdur. Bu zalzalo iigilin
1s9 bosalmis gorginlik = 3.6*10°12 C, toplanmis gorginlik iso  1.44*10"12C
olmusdur. Aparilan aragdirmalar naticosinde Ocagin uzunlugu — 6,58 km; eni —
5.49 km olaraq hesablanmisdir. Birinci zolzolods toplanmis enerji bosalir vo bosalan
enerji ocaga yaxin orazido toplanir. Ikinci zolzolo iso bu ocagin tamamilo
bosalmasina vo ocagin sonmaosina sobab olur.

07.12.2023 tarixinds yerli vaxtla saat 08:15:41-do, Xozor donizinds bas vermis zalzalo

\ | "
Gorginlik amsali I
MI=5,6 l

07.12.2023 tarixindos yerli vaxtla saat 08:15:41-do, Xozor donizindo bas vermis zalzalo
(mI=5.6; h=68 km.)
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AHHOTanms. B kauecTBe yHUBEPCATBLHOTO CPEICTRA /IS TYIIICHHUS U U30JISIIUN
MOBEPXHOCTH TOPIOYMX W TOKCHUYHBIX JKHIKOCTCH MPEIJIOKEHO HCIOJIB30BaHUE
ObIcTpoTBepaciONMX TeH. JIas moaydeHWs TakMX IE€H  MCIOJIb30BaHA
neHooOpasyronas CHUCTEMa, COCTOSIIAass W3 JIBYX Pa3lelbHO XPaHSIIUXCS
pacTBOpOB:aKTUBaTOpareiacodpasoanus-ammodoc (13%) + +6% I10 + 0,5%KMI]
u reaboopazoparenst - (Na,0-2,5Si0;) (11%) + 6% I10 + 0,5%KMII. Iloteps
TEKy4eCTH B TaKOH CHCTEME IMPOUCXOTUT IMPH CMEIICHHH JIBYX PacTBOPOB B
pe3yabTaTte mpolecca rejaeo0pa3oBaHus CUIMKATa HATPHs MPH B3aMMOJICHCTBUH
€ro C akKTUBaToOpoM TreieoOpazoBanusa. Paspaborana mabopaTopHasi MeETOJMKa
HKCIIEPUMEHTAILHOTO OTpeACIICHUS OTHETYIIAIIHNX XapaKTEPUCTHK
OBICTPOTBEP/CIONIMX TICH MPH TYIMICHUU TMOJSAPHBIX JKUIKOCTEH, KOTopas
npuOJIFKeHAa K COOTBETCTBYIOIIECH METOIUKE JUIS Caydas TYIICHHS C MOMOIIBIO
JA€rKUX  Chimy4yMx  marepuanoB.  OmpeaeneHbl  MacCOBBIE  PACXOJbI
OBICTPOTBEP/ICIONICH NICHBI HA TYIICHHE JIAOOPATOPHOTO MOJICIIBHOTO OYara rmoskapa
Kkimacca «B» ¢ 3TaHOJIOM, TpPETHYHBIM OyTaHOJIOM M aneToHoM. lIpoBeneHO
COITOCTABJICHUE OTHETYIIANUX XapaKTEPUCTUK OBICTPOTBEPACIONIEH IEHBI I10
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CPABHEHUIO C BO3AYIIHO-MEXaHUYECKUMH [TIEHAMH U OTHETYIIAIIEe-U30JIUPYIOIIUMU
CpPEIICTBAMH HAa OCHOBE JIETKHX CBIIyYUX MaTEepHaOB. YCTAHOBJIEHO, YTO
OBICTPOTBEpJCIONIAs MEHA MMEET MPEHUMYLIECTBO MO CPAaBHEHHUIO C BO3YIIHO-
MEXaHHUYECKMMH TEHAMHU N0 MACCOBOMY pPacXoAy OTHETYIIAIEr0 BEUIECTBA MpHU
TYIIEHUH TOJSIPHBIX *KuakocTed Ha 11-80%, a o cpaBHEHUIO € IETKUMU ChIITyYUMHU
MaTtepuaiamu 0osiee yeM B 4 pasa.

KiroueBbie ci10Ba: TylnieHHWE NOJSIPHBIX KUJIKOCTEH, ATAaHOJ], TPETUYHBIM
OyTaHOJI, alleTOH, OBICTPOTBEPACIONIAs TIEHA, TeIe00pa3yIolIue CUCTEMBI.

BBenenue. PaGoTa siBisieTcss mMpoJI0JDKEHHEM paboOT MO CO3AAHUIO €MHOTO
YHUBEPCAIBHOTO CPEACTBA JIA TYLICHHS U NMPEIOTBPALIEHUS UCIIAPEHUS TOPIOUUX
U TOKcH4HBIX xkuakocted. [1,2]. Co3nanne 3(h(HEKTUBHBIX CPEIACTB TYIICHUS U
U30JSIHMM  Pa3JIMBOB TOPIOYMX M TOKCHUYHBIX JKUJIKOCTEH HMEET OCO0Yyo
aKTyaJIbHOCTb JUIsl A3epOaii/ikaHa KaK CTpaHbl C pa3BUTHIMU HE(PTE U Ta30100b19EH
U BBICOKMM YpPOBHEM pa3BUTUs XuMHueckod uHayctpuu [3]. HeobxomumocTh
CO3[JaHMsI TAKOI'0 YHHBEPCAIBHOTO OTHETYIIAMIE — H30JIMPYIOLWIETO CPEACTBA
oOyCJIOBJIEHa T€M, YTO JUIsl TpPOLECCOB TOpeHHs W (popMupoBaHus o0OJaka
TOKCUYHBIX MapOB MPU PA3IMBE TOKCHUYHBIX KUIKOCTEU ONPENEISAIONIe cTaguen
SBJIETCS IPOLECC UX UCIIAPEHUSI.

Ha ocHOBaHuMM aHanM3a CYIIECTBYIOUIMX METOJOB TYLICHUS IOXKApOB H
U30JISIIIUU TIOBEPXHOCTEM TOPIOYMX U TOKCHYHBIX JKHAKOCTeW B pabote [4] B
KayecTBe HauOoyiee NEPCIEKTUBHBIX CPEACTB JUIsl 3THUX LeJed NpPeUIokKEeHO
paccMOTpeTh BO3AYIIHO-MeXxaHudeckue meHsl (BMII), cucrembl Ha OCHOBaHUU
JETKUX CHITy4YUX MaTepuayoB u OsicTpoTBepactommue rnenusl (bTII).

B HOpMaTUBHBIX TIOKYMEHTaX pa3MYHBbIX CTPaH MHpPa B KAYECTBE OCHOBHOTO
CpelCTBa JUIsl TYLICHHS] TOPIOYMX KUJIKOCTEH M M30JIALMH Pa3IMBOB TOKCUYHBIX
xuakoctert (TXK) mpennaraercs ucnosibzoBat BMIL. OgHako i1t HUX XapakTepeH
psa HenocTaTkoB. OCHOBHBIM M3 HUX SIBJISIETCSI HEBBICOKAs CTOMKOCTH IeH. boiee
BBICOKOW cTOMKOCThIO 00OsiamaroT BTII [5-8]. DTO mo3BOMMIO OPUHATH WX s
pPacCMOTpPEHHUs KaK €IMHOI0 CPEACTBAa JJIA TYLICHHUS KUAKOCTEW W JIMKBUIALUU
paszmuBoB TX [1,4]. Heo6xoaumo otMeTnTh, uTo BTII nMEroT BRICOKYIO CTOMKOCTD
Kak Ha noBepxHOCTH MOJspHBIX (I1K), Tak U HEMOSPHBIX KUKOCTEH.

B GonpmmHCTBE paboT paccmaTpuBaivch u3oiupytomue cBoiictBa BTII B
IJIAaHE KCMOJb30BAaHUS MX B KAa4€CTBE CPEACTBA JJIA JIOKAIU3ALUUA U JIMKBUAAIUU
pazmuBoB TXK. Oruerymanue xapakrepuctuku BTII mo otHomenuro k IDK He
UCCJIEIOBAIMCh. JTO yKa3bIBaeT Ha HEOOXOAUMOCTh ONpPEAENICHUSI OTHETYIIAIINX
xapakrepuctuk bTII no orHomenuro k 1DK.

Hernm wu 3agaum wuccaenoBanms. lLlenpto  paboTel  sABisieTcs
HKCIIEPUMEHTAJILHOE OTpeJesieHHe OTHETYIIAIIUX XapaKTePUCTUK
OBICTPOTBEPCIONINX TE€H MPHU TYIICHUU TOJISIPHBIX XKUAKOCTEH. {1 gqocTikeHus
MOCTABJICHHOW L€ HEOOXOIMMO PEIIUTh CIEAYIOLIUE 3a/1auu:

1. Pa3zpaboTtath 1a00OpaTOPHYIO METOJIUKY SKCIIEPUMEHTAILHOTO OTpeIeICHUS
OTHETYIIAIIUX XapaKTEPUCTUK OBICTPOTBEPACIONIUX MEH MPU TYIICHUU MOJISIPHBIX
KHUJIKOCTEH.
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2. OnpenenuTh MacCOBBIA pacxoj OBICTPOTBEPACIONIEH MEHbI HA TYIICHUE
7a00paTOPHOTO MOAEIIBHOIO OYara noxapa kiaacca «B» ¢ MoIsIpHbIMU KUIKOCTAMU.

3. [IpoBectn COIOCTAaBJIEHUE OTHETYIIAIUX XapaKTePUCTUK
OBICTPOTBEP/ICIONINX ME€H C BO3AYIIHO MEXaHHUYECKUMH MEHAMU U CPEJCTBAMH Ha
OCHOBE JIETKUX CBIMYYHX MaTE€pUaIOB MPU TYIICHUU MOISPHBIX KUJKOCTEH.

JKcnepuMeHTaNbHAsA YacTh. Jlo Hactosmero Bpemenu BTII He momyunin
pacnpoCTpaHEHUs B MPAKTHUYECKOW pabOTE COOTBETCTBYIOIIMX MOApA3/IEICHUN
MUHHCTEPCTB IO YPE3BbIYAHBIM CUTyallUsIM. MX XapakTepuUCTUKH U OCOOEHHOCTH
MOJIYYCHUS] ~ MaJOU3BECTHbI  OOJBIIMHCTBY  CHEIMAIMCTOB B  00JacTH
npeaynpexaenus u jukBuganuu YC wuccrnemyemoro xapaktepa. [loapoGHoe
onucanue Metoaa noaydenuss BTII npuseneno B padotax [9-12]. DToT MeTOa OBLT
UCIIOJIb30BaH B HacToflled padote. Ero obocHoBaHue M OINMCaHUE MPHUBEICHO
HIKE.

st obecnieyeHust mpoliecca TBEPACHHS MEHbI ObLT MCIOJB30BAaH IMPOIIECC
reseoOpazoBanusi. OH TpeOyeT cMelleHus IByX pacTBOpoB. B mepBomM coaepkutcs
NOJINCUIIMKAT HATpusi (KUIKOE CTEKJIO). DTOT KOMIIOHEHT OyleT Ha3bIBaThCs
reseoOpazoBaTeneM. BTopoil pacTBOp MOKEH COAEpKaTb B CBOEM COCTaBe
BEILECTBA CIIOCOOHBIE BBI3bIBATH TelIe00pa3oBaHUE. ITOT PACTBOP HA30BEM
aKTUBATOpOM reineoOpa3zoBaHud. I[locne cMelieHus JBYX pacTBOPOB dYepe3
HEKOTOpOE BpeMsi MPOMCXOAMT reieoOpa3zoBanue. I[lpu 3TOM cucrema Ttepsier
TEKy4eCTh. Takue cUCTeMbl Ha3bIBalOTCs Teeoopasyromumu [13]. st moryueHust
neHel B 00a pactBopa BBoAAT mneHooOpaszoBarens (I10). Ilocne cmemenus
reysieoOpa3oBaTeNisi U aKkTUBaTopa reieoOpasoBanus B mpucyrctBuu [1O moxHO
OJIHUM W3 METOJIOB MOJYUYUTh MEeHY. B 1a00paTopHBIX yCIOBUAX ISl BCIICHUBAHUS
OB MCIOJB30BaH METOJ BCTPSXUBAHUA. DTOT METOJ| TO3BOJIIET OMPEETUTh
BECOBBIM METOJIOM Maccy mnomaHou meHbl. [lociae oOpazoBaHusi TieHBI €€
HE00XO0MMO MOJIaTh Ha TOBEPXHOCTH ropAIleH )KUIKoCcTh. Uepes HeKoTopoe Bpemst
3a cyeT Mpollecca reyieo0pa3oBaHus MEHa TePSET TEKY4YeCTh. JTO O0OYCIOBIEHO
oOpa30BaHUEM B MEHHBIX TUIEHKAX TBEPJOro KapKaca reisl.

B kauecTBe KOMIOHEHTOB MEHOOOPA3yIOIIEH cUCTEMbl Obljla BbIOpaHa paHee
u3ydeHHas cucteMa [14] B KOTOpol aKTUBATOPOM Telico0pa3oBaHUs ObLI pacTBOP
ammodoc (13%) + 6% I10 + 0,5% KMII, a reneodpa3oBareseM - pacTBOP KUIKOES
crekiiot+ 6% I10 + 0,5%KMILI. JloOaBieHue HaTPUEBOU Coun
kapoometmmemnono3sl  (KMI[) wHeoOxomumo myis  yBEIHYEHHS] CTOWKOCTH
3arBep/ieBiIe neHsl [14]. Bpemst motepu Texkydectu Jyisi 3TOH NeHOOOpa3yromiei
cucteMbl cocrtaBiser ~ 60 C. A croiikocth BTII Takoro cocraBa Ha TBEpaOH
IIOBEPXHOCTHU COCTABJIIET HE MEHEE 3 CYTOK.

Panee Obu1o ycranosneno, uro bTII, HanecéHHbIE HA TOBEPXHOCTH KUIAKOCTH
MIOCTETIICHHO TOTPYXKarTCs B KUAKOCTAX [2, 15]. IIpu aToM oOmias BeIcOTa C0s
IeHbl He MeHseTca. Bpems nosnHoro norpyxkenus bTII B :KMAKOCTH 3aBUCHUT OT
BBICOTHI CJios neHbl. [[s BeicoTh ciost BTII paBHOM 5 cM oHa B ciiyuae OeH3MHA
coctapisieT ~ 1,5 yaca. D10 Bpemsi B HECKOJIBKO pa3 MPEBHIIIAET BpeMs pa3pyLICHUs
BMII.
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B kauecte [12K Ob1111 BBIOpaHbI 3TaHOI, TPET-0yTaHOM U aneToH. [Ipu Be16ope
7a00paTOpPHOTO MOJENIBHOTO oOyara moxkapa kiacca «B» OblIo TpHHATO BO
BHUMaHUE  HEOOXOAMMOCTh  TPOBEACHHWE  OJKCIEPUMEHTa B  YCJIOBHUAX
NPUOJIMKEHHBIM K TYLIICHHIO KUAKOCTEH C HMCHOJb30BAaHUEM JIETKUX CHITYyYHX
matepuanoB. [locnennuii crmoco0 TymieHHus ObUT BBIOpAH KaK OJWH W3 METOJIOB,
MPEMTOKEHHBIX IS CO3[IaHUS €MHOTO YHUBEPCAIBHOIO CPECTBA JUIsl TYLIEHUS U
IPENOTBPALIEHUS UCIIAPEHUS TOPIOYMX U TOKCUYHBIX )kuakoctel [16]. KoppexkTHoe
COIOCTABJICHNE OTHETYIIANINX XapaKTEPUCTUK Pa3HBIX CPEJCTB TYLICHUSI TPEOyeT
yHU(UKAIUU YCIOBUHN IPOBEICHUS SKCIIEPUMEHTA.

Takum 00pa3oM MeETOAMKA TPOBEJEHUS OKCIIEPUMEHTAa COCTOsJa B
cienyroeM. B MeTamnieckyro eMKOCTh HUIUHAPUIECKON (DOPMBI C BHYTPEHHUM
nuametpoM 11,2 cm 3anmuBanocs 610 Mn mONSIpHOM  KMAKOCTH.  ODTO
COOTBETCTBOBAJIO BBICOTAM CJIOSI KHMJAKOCTH 6,1 cM (Iociie OKOHYaHHUs Mepuoja
CBOOOJHOIO TOPEHUsI YPOBEHb MOJISIPHON KMJIKOCTU cocTaBisl 6 cm). [lpu sTom
BBICOTa CBOOOHOTO OOpPTA COCTABIISLIA 5 CM.

[TonsipHast &KUIAKOCTh MOJKUTATACh M CBOOOJHO ropena 2 MuHyThl. [locie
TOr0 MO PACHOJOKEHHOMY HAKIOHHOMY KEIT00y TMojaBajach B TEKy4YeM
coctosinuu BTII BeiOpanHoil meHooOpasyromieit cuctemsl. (puc.l a). [Togaya nenst
IpOAOHKaNach O MOMEHTA MpeKpalieHus: ropeHus (puc. 2 0) u 3aaumana 7-12 c.
[lena o0Opa3oBBIBAJIaCH METOJOM BCTPSIXMBAaHUS B IUIACTUKOBOM 3IaCTHYHON
€MKOCTU. DTO MO3BOJISLIO IMyTEM B3BELIMBAHMS TAaKOM E€MKOCTH OLIEHUTh Maccy
IIEHbI, yumieamei Ha TymeHue. llociie mpekpaiieHus TOpeHHus ¢ MHTEPBAJIOM B
1 MUHYTY K TOBEpXHOCTH I€Hbl NoJHOcWiCS ropsaumil ¢aken. I[loBTopHOE
BOCIUIAMEHEHUE HE IPOMCXOAWIO B TeueHue 15 MuHyT. Bce skcnepuMeHTsI
MpOBOAWIKCH Ipu TemnepaTtype 23 + 1°C. Maccel nieHsl, yIIeAle Ha TYIIeHHe U
BbIcOTHI c10€B BTII npencraBnens: B Tabmute 1.

)

a §)

Pucynok.1. Oramnsl onbiTa 10 U3y4eHHIO OrHeTymamux csoructs bTII:
a) mogava BTII, 6) mpekparieHue ropeHus
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Tab6auua 1. Maccossie pacxoasl (m) u BeicoThl cnoéB (h) BTII Ha Tymenne moiasipHBIX
AKHUJIKOCTEH B JJaOOPaTOPHOM MOJICJIBHOM Ouare mnoxapa.

[TossipHas m, T l h, cm
KUIKOCTh bTI1
ATAHOJI 16 1,4
TpeT-0yTaHOJ 15 1,4
aleToOH 18 1,6
BMII I10 SOFIR AFFF AR
ATAHOIT 18 0,9
TpeT-0yTaHoI 27 1,4
areToH 20 15

[lo Takoi ke MeToAuKe ObUIM ONpEEICHbl OTHETYIIAIUE CBOMCTBA TPEX
BMII, coxepxamnmux 6% 10 «Mopmen», «TOAC», «<SOFIR AFFF ARy. JTnsa I10
«Moprier» n TOAC tymenue He pocturainock npu nomade S0 r BMII wm3-3a
OBICTPOTO pa3pyLIEHUs MEH MPU KOHTAKTE C MOJISIPHBIMU KUJKOCTAMH. J[aHHBIE 17151
BMII na ocuoge 10 «SOFIR AFFF AR» Takske npencrasieHsl B Tabmuie 1. Bpems
ITOBTOPHOTO BOCIUIAMEHEHHSI OJISIPHBIX KUJAKOCTEN, NOoTyeHHbIXx BMII Ha ocHOBE
[1O «SOFIR AFFF AR» cocrapisiio 5-6 MUHYT.

OOcy:xxknenue pe3yabTaTroB. I[lpu comocraBieHUM pe3ysbTaTOB IO
ornerymamuM BeicotaM ciioeB bTII 1 BMII Heob6xoaumo npuHSTH BO BHUMaHUE,
gyto KpatHocTh BTII cocraBisna 9, a nus BMII ¢ 1O «SOFIR AFFF AR» - 5.
AHaJIN3 MPUBEAEHHBIX JAHHBIX MO3BOJIAET 3aKIIOYUTh, YTO MACCOBBIE PaCXObl
BTII na Tymenue stanosia u anietona Ha 11-12% MeHbliie, 4em npu UCMOIb30BaHUU
BMII na ocnoBe IIO «SOFIR AFFF AR». B ciyuae TyiieHus TPETHUYHOTO
oyranona mnpeumyiiectBo BTII cocrtaBnser 80%. Ilo BpeMeHM NOBTOPHOTO
BOCIUJITAMEHEHUSI N0l ACMCTBMEM BHEUIHEr0 MCTOYHHMKA IJIAMEHU MPEUMYIIECTBO
BTII cocraBnsier HE MeHEE 9 MUHYT.

CornacHo ¢ TaHHBIMU MOJYYEHHBIMU B paboTe [ 16], Ha TyIIeHHEe TaKOro e 1o
pazMepaM J1a0OpaTOPHOTO MOJENIBHOIO Ovara fnoskapa C y4acTUEM 3TaHoJja, C
MOMOILBIO TPAHYIMPOBAHHOTO IEHOCTEKJIA U IPYTUX CHITyYUX MATEPUaIOB YXOIUT
or 70 mo 150r ornerymamero BemiectBa. I[Ipu 3TOM Bpemsi MOBTOPHOTO
BOCIUIAMEHEHUsI 3TAaHOJIa MPEBBIMIAET 5 MUHYT. Ha OCHOBaHMM 3TOr0 MOKHO
3aKII04YUTh, MaccoBbli pacxon BTII Ha TymeHue 3TaHONa Kak MUHUMYM B 4 pasa
MEHBIIIE, YEM IPU HCHOJIB30BAHUM JIETKUX ChINyuux marepuanioB. Taxxke BTII
UMEIOT MPEUMYIIECTBO [0 BPEMEHHM IOBTOPHOIO BOCIIAMEHEHUS, KOTOpPOE
MPEBBIIAET 9 MUHYT.

BoIBOJLI.

1. Pazpabotana nmaboparopHasi METOJIMKA SKCIIEPUMEHTAIBLHOTO ONpeIeIeHUs
OTHETYIIAIIUX XapaKTEPUCTUK OBICTPOTBEPACIONINX MEH MPU TYIICHUU TOSPHBIX
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KHUJKOCTEH, KoTopas mpuUOIMKeHa K COOTBETCTBYIOLIEH METOAMKE I Ciyvas
TYIICHHSI C TIOMOIIIBIO JIETKUX CHITYyYHUX MaTePHUaIOB

2. OmnpeneneHpl MacCOBBIE PACXObI OBICTPOTBEP/CIONIEH MEHBI HA TYIICHUE
7a00paTOPHOTO MOJEIBHOTO oOdara rmnoxapa kiacca «B» ¢ staHosom, Tper-
OyTaHOJIOM U alleTOHOM, KOTOpbIe cocTaBmiM 16, 15 1 18 r cOOTBETCTBEHHO.

VY cTaHOBJIEHO, YTO MAaCCOBBIE PACXO/IbI OBICTPOTBEPACIOLLEH ITEHBI HA TYILICHHE
NOJISIPHBIX KuJkocted Ha 11-80% meHble, 4eM MpU UCTHOJIb30BAHUM BO3YIIHO-
MexaHndeckoil menbl Ha ocHoBe 10 «SOFIR AFFF AR». Bpems moBTOpHOTO
BOCIUJITAMEHEHUS TOJISIPHBIX KUIKOCTEH, MOTYIIEHHBIX OBICTPOTBEPACIONIEH MTEHON
HE MeHee YyeM Ha 9 MUHYT OoJiblle, M0 CPAaBHEHUIO C BO3AYUIHO-MEXaHMYECKOU
nenoit Ha ocHoBe I10 «SOFIR AFFF AR». MaccoBblii pacxoj ObICTpOTBEpACIOIIEH
MEeHbl Ha TYIIEHWE 5TaHOJa Kak MUHUMYM B 4 pa3a MEHbIIE, 4YeM IpHu
UCITIOJIb30BAHUU JIETKUX CHIITyYUX MaTepUaJIOB.
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POLYAR MAYELORIN TEZSORTLOSON KOPUKLORLO
SONDURULMOSI
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Xiilasa: Tez sortlogon kopiiklarin istifadosi yanar mayelorin sondiiriilmasi va
zohorli mayelorin sothinin izolyasiyasi li¢lin universal bir vasito kimi toklif
edilmisdir. Belo kopiiklori aldo etmok ii¢lin iki ayr1 saxlanilan mohluldan ibarat
kopiikomolagatiron sistemdon istifado edilmisdir: gelomoalogatirici  aktivatoru
ammofos (13%) + 6% KOM + 0,5% KMS va gelomoalogatirici (Nay0¢2,5Si0,)
(11%) + 6% KOM + 0,5% KMS. Belo bir sistemdo axiciligi dayandirmaq iigiin,
gelomologotirici  aktivatoru ilo qarsiliqlt olagodo oldugda, natrium silikatin
gelomologatirici prosesi naticasinds iki mohlulun garisdirilmasi zamani bas verir.
Polyar mayelorin sondiiriilmasi zamani tez sortloson kopiiklorin odsondiiriicii
xassalorinin eksperimental toyini {iciin laborator metodikasi islonib hazirlanmigdir
ki, bu da yilingiil donovor materiallardan istifado etmoklo miivafiq sondiirma
metodikasina yaxindir.  Etanol, ii¢lii butanol vo asetonla “B” sinifli laborator
model yangininin sondiriilmasi tiglin tez sortloson kopliyiin kiitlo sorfi miioyyon
edilmisdir. Hava-mexaniki kopiiklora vo yiingiil donovor materiallara osaslanan
odsondiiriicii vo i1zolyasiya edici maddslorlo miiqayisads tez sortloson kopiiylin
odsondiiriicii xassolorinin miigayisasi aparilmisdir. Miioyyon edilmisdir ki, polyar
mayelorin sondiiriilmasi zamani odsondiiriici maddasinin kiitlo sorfino gore tez
sortlogon kopiik hava-mexaniki kopiiklora nisbotde 11-80%, yiingiil donover
materiallarla miiqayisads isa 4 dofodon ¢ox iistiinliik toskil edir.

Acar sozlar: polyar mayelorin sondiiriilmasi, etanol, {i¢lii butanol, aseton, tez
sartlogon kopiik, gelomalogatirici sistemloar.
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Annotation. The use of quick-hardening foams has been proposed as a
universal means for extinguishing and insulating the surface of flammable and toxic
liquids. To obtain such foams, a foam-forming system was used, consisting of two
separately stored solutions: activator — gelation - ammophos (13%) + 6% FFS + 0,5
% CMC and gelling agent (Na,0O-2,5Si02) (11%) + 6% FFS + 0,5% CMC. The loss
of fluidity in such system occurs when two solutions are mixed as a result of the
gelation process of sodium silicate when it interacts with a gelation activator. A
laboratory technique has been developed for the experimental determination of the
firefighting characteristics of fast-hardening foams when extinguishing polar
liquids, which is close to the corresponding technique for the case of extinguishing
using light bulk materials. The mass consumption of quick-hardening foam for
extinguishing a laboratory model fire of class “B” with ethanol, tertiary butanol and
acetone was determined. A comparison was made of the firefighting characteristics
of quick-hardening foam in comparison with air-mechanical foams and fire
extinguishing and insulating agents based on light bulk materials. It has been
established that fast-hardening foam has an advantage over air-mechanical foams in
terms of mass consumption of fire extinguishing agent when extinguishing polar
liquids by 11-80%, and compared to light bulk materials by more than 4 times.

Key words: extinguishing polar liquids, ethanol, tertiary butanol, acetone,
quick-hardening foam, gelling systems.
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AnHoranusi. llenpio npeacTaBieHHOW paOOThl €CTh MOMYYEHUE JAHHBIX O
KOoJIe0aHUU LEHTpa MacC JAWHAMUYECKOW CHCTEeMbl, OOBEAMHSAIOIIEH pe3epByap
MOKapHOT0 aBTOLMCTEPHBI U BOJy B pe3epByape NpU IBHKEHUH aBTOMOOWJIS IO
TPYAHONPOXOIUMOM MeCTHOCTH. C HCIOIB30BAHUEM SIBHOTO METOJAa W METOoJa
TUAPOJNHAMUKH CTJIAKEHHBIX YACTHII, PEAJIM30BAHHOIO B MPOrpaMMHOM koxae LS-
DYNA, onpeneneHa 3aKOHOMEPHOCTh KOJEOaHHs LIEHTpa MaccChl BOJASHOIO Oaka
MO’KAPHOTO aBTOMOOWJS B 3aBUCUMOCTH OT YPOBHSI HANOJHEHUS U CKOPOCTH
nBvkeHUs. [lomydeHHbIE TaHHBIE 1al0T BO3MOKHOCTh ITPOTHO3UPOBAThH OMACHOCTH
OMPOKUIBIBAHUS MTOKAPHOTO aBTOMOOUJISI B TAKUX YCIIOBUSX.

KuroueBble ciioBa: BOJsHAs LMCTEPHA MOKAPHOIO aBTOMOOWIIS, KoyeOaHue
LEHTpa MacC, METOJ THUAPOAMHAMHUKM CIJIAKEHHBIX YacTUL, SBHBIA METOJ,
ONACHOCTb ONPOKHUbIBAHUS.

Beenenune. CTaTuCTUYECKUN aHAIN3 COBPEMEHHOI'O MOJIOKEHUS C TOKapaMu
MOKa3bIBACT, YTO KOJMYECTBO M MAacIITad MOXKapoB B DJKOCHCTEMAaxX HMEeT
TEHACHIIMIO K YBEJIWYEHHUIO, 4YTO OOYCIOBJIEHO COBPEMEHHBIMH BBI30BAMHU
MPUPOJIHOTO, SKOJOTMYECKOr0 W TEXHOreHHoro xapakrtepa [l]. OcHOBHbIMH
TPAHCIIOPTHBIMU CPEICTBAMU, KOTOPBIE JOCTABIISAIOT B OUary I0)Kapa OrHETYIIAIINE
BEILECTBA U OCYILECTBIIAIOT TYIICHHE MOXKapa, OCTAIOTCS MOKapHbIE ABTOMOOWIIH, B
YaCTHOCTH TOXapHble aBToHUCTepHbI [2]. [Ipm skcruryatauum HE A0 KOHIA
3aII0JIHEHHOW BOJIOM MOKapHOM aBTOLMCTEPHBI IIPU €€ JBUKEHUH I10 IIEPECEYEHHOU
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MECTHOCTH BO3HHUKAET TOBBIIMICHHBIN PUCK €€ OMPOKUIABIBAHNS BBUAY (DIyKTyaIiuu
ee [EHTpa Macc. DTO MPUBOAUT K TOMY, YTO MPHU IKCILTyaTaAUH MTOKAPHBIX IUCTEPH
PEKOMEHAOBAHO [JIsl MOXKAPHBIX MOApPA3ACTCHUN n30erath JIBHKEHUE MO JIECHOM
MIEPECEUYEHHOW MECTHOCTH C HE JO0 KOHIIA 3alOJIHEHHOM UHCTEPHOW, YTO
SKBUBAJICHTHO 3anpeTy. Takne peKoOMEeHAANU NPUXOAUTCS KK IbIM pa3 HApyIIaTh,
MOCKOJIbKY CTPOTHI 3aIIPET SKCILTyaTalllH MTOKAPHBIX aBTOLUUCTEPH SKOHOMHYECKU
U MIPaKTUYeCKu He 000CHOBaH. OCHOBHBIE JaHHBIE PEKOMEHJIALUK JIOJKHBI OBITH
MEPECMOTPEHBI C YYETOM pE3yJIbTATOB HAyYHBIX HCCIECIOBAHUN. YYUTHIBAs
W3JI0)KEHHOE, MOXHO CJIeNIaTh BBIBOJ, YTO HCCIEAOBAHUE 3aKOHOMEPHOCTEU
GbaykTyanuii IeHTpa Macc MOKAPHBIX aBTOLMCTEPH, BBI3BAHHBIX JUHAMUYECKUM
BIIMSIHUEM HEPOBHOCTEM NP UX JBUKEHUH M0 NIEPECECUCHHON MECTHOCTH, SIBISICTCS
aKTyaJIbHOM HAYYHO-TEXHUYECKOW 3a1a4ei.

1. AHAJIM3 JIUTEPATYPHBIX HCTOYHUKOB M MOCTAHOBKA MPO0JIeMbl

[Io ypoBHIO OMNAacHOCTH, CBA3AHHOM C MaclITabOM pacupoCTpaHEHUs,
COI[MATTbHO-D)KOHOMUYECKUM  TMOTEPSAM U DKOJIOTHYECKUM  TOCJEIACTBUSIM,
naHma@THRIC MOXaphl WIM MHAYE — MOKapPhl B SKOCUCTEMAaXx MOXHO OTHECTH K
HauOoJiee onacHbM [1]. [y co3manus NpearnochuloK YCIEIHON 00pbObI ¢ ATUMHU
nokapaMy MPOBOJATCS WUHTEHCUBHBIE HAyYHBIE WCCIEAOBAaHMS IMOYTH BO BCEX
chepax gaHHoU oTpaciu [1]. BakHbBIM acnekToOM MpU OCYIIECTBICHUH TYIICHUS
JaHAMA(QTHBIX  [MOXApPOB  OCTAETCS  yBEJIMYEHHE MOOWIBHOCTH  CPEJICTB
TPAHCIIOPTUPOBKKM OTHETYIIAIUX AareHTOB K oOdYaram IoXapa IMpU COXPAHCHUH
0e30macHBIX YCJIOBUM paboThl MOXKApHBIX mojapasaeneHuii. Cpeau OCHOBHBIX
CPEIICTB TYIICHUS JaHAMA(THBIX M JIECHBIX IOKapOB OCTAIOTCS CIEIHAIIbHbBIC
MOKapHbI€ aBTOIMCTEPHBI, JJIsI KOTOPHIX CYIIECTBEHHBIM aCIEKTOM TMOBBIIICHUS
3 PEeKTUBHOCTU SIBISICTCS TPEAOTBpAIllCHUE HX ONPOKUAbIBaHUS. OMNacHOCTh
OTPOKUBIBAHUS OCOOCHHO MPOSIBISETCS, KOT/Aa MOXKapHbIE aBTOLMCTEPHBI HE JI0
KOHIIa 3aMojHEHbl. B pe3ynbTrate B HUX MOTYT 0Opa30BBIBATHCSI OMACHBIE BOJIHBI,
KOTOpPBI€ CITIOCOOHBI BBI3BATh 00JIbIIKE (QIYKTYallUH IIEHTPA MAacC U KaK CJICICTBUE
- ONpPOKHUJbIBAHWE aBTOLMCTEPHBI. IIpegocraBieHue Hay4yHO OOOCHOBAHHBIX
pEeKOMEHAAMi [0 MapaMeTpaM [JBHKEHHUS T[OXKapHbIX AaBTOLUCTEPH IO
MEPECECUCHHON JIECHOW MECTHOCTH CO3/aJI0 Obl MPEINOCHIIKA IS TIOBBIIICHHUS HX
0e30macHOM AKCIUTyaTalli U MOBBICUIIO OBl A()(PEKTUBHOCTH MX HCIOJB30BAHUS.
JAvuHaMu4eckuM  mpoleccaM, MPOUCXOMSIIMM B IIUCTEPHAX  MOXKAPHBIX
aBToOMOOuUIEeH MocBsAIIeHBI PaboThl [2 — 4]. B manHbIx paborax cGopMyIupoBaHBI
pa3Hble MOJAXO0/bl K NPOTHO3UPOBAHUIO TUHAMUYECKHX XapaKTEPUCTUK CHUCTEM. B
pabote [2] mpemToKeH MOaX0/ MpeCcTaBlIeHuss 00bEMa BOBI B IIUCTEPHE B BHUJIC
MasiTHUKOBOW JUHAMUYECKOU CHUCTEMBI. J[aHHBIM MOAXOJ MO3BOJSAET ONPEICIISITH
GbayKTyaluoo 1eHTpa Macc JMHAMUYECKONW CUCTEMBbI, OJTHAKO HEJOCTATKOM TaKOTO
MOAXOJa SBJISIETCS OTrpaHWYCHUE TMPU y4YeTe BIUSHUS BHYTPEHHEH CHCTEMBbI
BOJHOJIOMOB U Tieperopofok. Psg pabor [3] NOCBAIIEH HCCIEIOBAHUSIM
JMHAMUYECKUX TPOIIECCOB B ITUCTEPHAX IMOCPEICTBOM OOIIEr0 TEOPETHUYECKOIO
MOJX0/1a HA OCHOBE UCMOJIb30BaHus cucTeMbl ypaBHeHU HaBbe-Ctokca. J[aHHBIM
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MOAXO/] IOCTATOYHO TOYHO BOCIIPOU3BOAUT TMHAMUYECKHE MPOIECCH 00pa3oBaHus
M PACIpPOCTPAHEHUS BOJH B LHUCTEPHAX C MEPETOPOJKAMH, OAHAKO IPHU STOM
BO3HHMKAIOT 3aTPyIHCHHs TPHU ONpeAcieHUH (IyKTyalui IEHTpa Macc IaHHOMN
JWHAMUYECKOM CUCTEMBI. [IepCreKTUBHBIM ISl MOJEJIIMPOBAHUS THUHAMUYECKHUX
MPOLIECCOB TMPHU JABMKCHUHU TOXKApHOM aBTOLUCTEPHBI MpezcTanisercss smoothed
particles hydrodynamics (SPH) method [4, 5], cornacHo koTopomMy Boja B IIUCTEPHE
MOXET OBbITh MMHUTHPOBAHAa C TIOMOIIBIO YacTwll. JlaHHBIA METOJ| MO3BOJISET
MOJEIUPOBaTh B3aUMHOE BS3KOE€ B3aWMOJICUCTBHE MEXKIYy YacTHUIAMU U
orpaxkJieHueM nuctepHsl. [Ipy Takux ycloBUsX y100HO UccieaoBaTh GIyKTYyalluio
IEHTpa Macc OOpa30BaHHOM JIMHAMHYECKOW CHUCTEMBbl. YUHTBIBAsI CJIOKHOCTh
MAaTEMATUYECKUX MOJEJEH, NX PEATN3ALUS BO3MOKHA TOJIBKO MPU UCHOJIb30BAaHUN
CIIELUAJIBHOTO TIporpaMMHOTro obecrnieueHus. B padotax [6] muis penieHus Hay4yHO-
TEXHUUYECKUX 3a/lad TMOoKapHOU Oe3omacHOCTH A(OPEKTUBHO ObUT MNpPUMEHEH
YHUBEpCalbHbIA Tporpammublii kommieke LS-DYNA, sBustomuiica pa3padoTkoi
Livermore Software Technology Corporation (LSTC) pmns wucciiemoBaHus
JTAHAMHAYECKHUX CUCTEM. B KOJ€ BBIUMCIUTEIBLHOTO MPOrpaMMHOTO KoMIuiekca LS-
DYNA peanuzoBa NoAX0A IJIs1 MOJETUPOBAHUS TUHAMUKH KHIKOCTEN Ha OCHOBE
mMerona SPH B koMOMHAIMK C IBIXKEHHUEM T10 TIEPECEUCHHON MECTHOCTH. B cBsizu ¢
BBIIICU3JI0’KEHHBIM OBLITM TIOCTABJICHBI IEJIM U 33/1a4d UCCIICT0OBAHUM.

Heas wucciaenoBanus. llenpio wuccrnenoBanuss B JaHHOW paboTe ObLIO
BBISIBJICHHE 3aKOHOMEPHOCTEH (DIyKTyaIruii EeHTpa Macc MOKAPHBIX aBTOLMCTEPH,
BBI3BAHHBIX JUHAMHYECKUM BIUSHUEM HEPOBHOCTEW MPU UX JABUKEHUHU MO JIECHOU
IIEPECEYEHHON MECTHOCTH KAK HAYYHOW OCHOBBI ISl PEKOMEHIALMHI ITOXKAPHBIM
MOAPA3JEICHUAM TMPU SKCIUTyaTallMu TOXKAPHBIX aBTOLUCTEPH JJIsl TOBBIIICHUS
3 PEeKTUBHOCTU 1 OE30MACHOCTH UX IKCILTyaTaluu.

OcHOBHBIE 3a/1a4M UCCIAeA0BAHMM. /(719 TOCTHIKEHUS TTOCTABJICHHBIX LIEeH
ObUTH C(POPMYITMPOBAHBI CICAYIONINE 3a/1a4u:

* pa3paboTaTh reOMETPUUYECKYI0 U MaTeMaTHYECKYI0 MOJENb IIUCTEPHBI C
BOJOW OJHOrO W3 HamboJiee paclpOCTPAHEHHBIX IMOKAPHBIX ABTOMOOMIIEH C
UCITI0JIb30BAaHUEM BO3MOXKHOCTEH mporpaMMHoro komruiekca LS-DYNA;

* pa3paboTaTh MaTeMaTUYECKYI0 MOJIEIb peibeda rnmepecedeHHOM MECTHOCTH
JUIsl €€ BOCIPOUM3BENCHUS, BIUSHUS NPHU MPUIIOKEHUU TPEAECIbHBIX YCIOBUU K
JTUHAMUYECKONW CHUCTEME IUCTEPHBI C BOJOM TOXKApHOTO aBTOMOOWIS TPH €ro
JBUKEHHUH 110 IEPECEUEHHON MECTHOCTH;

* C HCIMOJb30BAHUEM pa3pabOTAHHOW MAaTEMAaTHYECKOW MOJCIU IHCTEPHBI
UCCIIEI0OBAaTh JUHAMHYECKHUE TIPOLIECChl B LHUCTEPHE C BOJOM U BBIABUTH
3aKOHOMEPHOCTH (QIIYKTyalui IEeHTpa Macc MOKAPHBIX aBTOIIMCTEPH, BhI3BAHHBIX
JTVHAMUYECKUM BIIUSSHUEM HEPOBHOCTEH MPU HMX JABHKEHUU TIO TEPECeUCHHOU
MECTHOCTH;

* Ha OCHOBE BBIBJICHHBIX 3aKOHOMEPHOCTEH JaTh PEKOMEHAAIMU TI0
COOTHONIIEHUID MEXIYy YPOBHEM 3allOJIHEHHUS BOJIOM pe3epByapa IOXKAPHOU
ABTOLIMCTEPHBI U €€ CKOPOCTHIO JIBUKEHHUS IO IEPECEUCHHON MECTHOCTH.
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1. MaTemaTH4YecKoe MOJIEJTHPOBAHUE BIUSTHUS pesbeda MOBEPXHOCTH HA
AMHAMHYECKHE MPOLecChl B pe3epByape MO:KAPHOH ABTOLUCTEPHBbI MPH ee
JABM:KEHUH TI0 TiepecedyeHHOH MecTHOCTH. KOHCTpPYKTHBHBIE 0COOEHHOCTH
MOKAPHON aBTONMCTEPHBI.

Jiist M3y4eHusl BIUSTHUS pelibeda MOBEPXHOCTH HA TUHAMUYECCKHE TPOIIECCHI,
NPOUCXOJSIIAE B pe3epByape MOKAPHOH aBTOIHMCTEPHBI NPU €€ JBIKCHHH TI0
HiepecedeHHON MECTHOCTH OBIJI PACCMOTPEH OJIMH M3 HanOoJiee pacpoCTpaHEHHBIX
BapuaHTOB - moxapHas aBtoructepHa All-4,5-60 (TGM 12.240)-364, xotopas
MOXET OBITh TPUMEHEHA JUId TYIMICHUS JaHAMAPTHBIX TO0XAPOB BOJOH H
BO3JIyIITHO-MEXaHUYECKOW TIeHOW. BHemHwid BHJ aBTOIMCTEPHBI BMECTE C
PAacIoIoKEHHBIM Pe3epByapoM € BOJOHM MpUBEACH Ha puc. 1. 31ech ke mpuBeeHa
BHYTPEHHSS CTPYKTYpa pe3epByapa aBTOIUCTEPHEI.

Water tank

Puc. 1. Pazmemienue pezepByapa ¢ BOAOH B MOXKapHOH aBTOIMCTEPHE.

1.1 MaremaTnueckasi Mo/ieJib BO3/1€iiCTBUA peJibe(a NOBEPXHOCTH

OCHOBHBIMHM TIapaMeTpaMH, OMNPEICTSIONIMMHU JIBH)KEHUE LHUCTEPHBI MPU
MIPEOI0JICHUH aBTOMOOMIIEM JIECHOM MEPECEUCHHON MECTHOCTH NP YUETE BIUSTHUS
JIOKAJIBHOTO pelibeda, SBISIOTCS TMOBOPOTHI BOKPYT TOPU3OHTAIBHBIX OCEH U
BEPTUKAJIBLHOE NIEPEMEILICHNE, KaK MIOKAa3aHO Ha CXeME, IPUBEAECHHOM Ha puC. 2.

Puc. 2. PacuetHble cxeMbl [T OTpe/ielieHns KpeHa (a) u pucka (b) moxapHoO# aBTOIUCTEPHBI.
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CorylacHO TEXHWYECKUM XapaKTEPUCTUKAM TIOXAPHBIX aBTOMOOWICH U
pexoMeHaausaM [7] ObUIM TIPUHSATHI MAKCHMAJbHBIC YTJIOBBIC TMEPEMEIICHUS U
TCOMETPUUYECKHE XapaKTEPUCTUKU STAJOHHOTO Tpeka. [lpu ompenencHuw yrioB
MOBOPOTa JIOKATLHOTO penbeda 3amaeTcss OTAeNbHAs IOCIeI0BaTEIHbHOCTh
HEPOBHOCTEH MOBEPXHOCTH JIsI JIEBOTO U MIPABOTO KOJieca 3aJHEH OCU C TIOMOIIIBIO
reHepaTopa IICEBIOCTy4YallHBIX uYucel. J[ns BOCHIpOM3BENECHHS BO3MOXKHBIX
BapHAHTOB PaCCMaTPUBACTCS TPH CITy4asi TBUKCHHSI aBTOIIUCTEPHBI CO CKOPOCTSIMHU
6 kxM/4, 4 kM/4 1 2 km/4. Takum obOpa3om, ObUTO TONy4eHO 3 HabOopa 3aKOHOB
NepeMeIeHU JUIsi IMCTEPHBI MOokapHOTro aBToMoOWis. Ha puc. 2 B kauyecTBe
npuMepa MPeACTaBICHBl 3aKOHBI MEPEMEIICHUS aBTOIMCTEPHBI JJII CKOPOCTHU
6 KM/u.

0 20 40 60 g0 XM

C.

Puc. 2. 3akoHbI mepeMenIeHnid MUCTEPHBI MPH IBUKEHUH MTOKAPHOTO aBTOMOOUJIS 110 JIECHOM
MEePECECUCHHOM MECTHOCTH CO CKOPOCTHIO 6 KM/4: a — yroJl KpeHa; 0 — yroJjl pucka; B —
BEPTHUKAIbHOE TIEpEMEIIICHHE.

1.2 MaremaTn4eckasi Mo/ieJIb pe3epByapa aBTOIUCTEPHBI

Hcnone3yss TpUHATBIE  NOPEANOJOXKEHUS O  pe3epByape  IMOXKApHOU
aBTOILIMCTEPHBI, ObLJIa MMOCTPOCHA KOHEYHO-3JIEMEHTHAs cXeMa IMPEICTaBICHHAs Ha
puc. 3.

FE for modeling of Material of “absolute rigid body”
cistern confinement (MAT_RIGID)
Particles SPH Material with only viscous

for liguid modeling (water) stresses (MAT NULL)

Puc. 3. Koneuno-simeMmeHTHas cxema pe3CpByapa n0>1<apH0171 ABTOHHCTCPHBI.
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OCHOBHbBIE KOMIIOHEHTHI MATEMATUYECKON MOJIEIN JUHAMUYECKUX MPOLIECCOB

B pE3epByape NOXKApHOM AaBTOLIMCTEPHBI MPU €€ JBUKECHUHU MO IEPECCUECHHOU
MECTHOCTH MPECTaBIEHBI B Ta0I. 1.
Tab6auua 1. OcCHOBHbIE KOMIIOHEHTHI MATEMAaTHUECKOM MOJIENIN U METO/Ibl €€ PEATTU3AINH.

Komnonent (MeTox) Cnoco6 peanmnzauuu HMcTouyHMK
bazoBas cucrema Cucrema muddepeHnmnanbHbIX [5]
ypaBHEHUI ypaBHEHU HA OCHOBE MEXaHUYECKUX

3aKOHOB COXPaHCHUS
MaremaTtudeckast MOJIEIb Meto criiaKeHHBIX YaCTHIT IS [4, 5]
KHUJIKOCTH THIPOANHAMHUYECKUX MTPOIECCOB
MeTton uncnoBoi SIBHBII METOJT MHTETPUPOBAHUS C [5]
peanu3anm ANMpPOKCUMAITUEH METOJIOM KOHEUHBIX
HIIEMEHTOB
Beraucnurensroe cpenctBo | [Iporpammusiii kommuieke LS-DYNA | [5]
KoHnTtakTHOE Metonx mtpadHbIX GYyHKITHA [5]
B3aNMOJCHCTBUE

2 IlosryuyeHHbIE pe3yabTAaThI B X0/1€ UCC/IeT0BAHMI
[TonoxeHnne pe3epByapa ¢ BOJOW C ypOBHEM 3amoJIHEHUA 25% MokapHOM
aBTOLMCTEPHBI IS Pa3HbIX MOMEHTOB BPEMEHHU IIPU €r0 ABUKEHUH CO CKOPOCTHIO
6 KM/4 3TaJIOHHBIM TPEKOM I10 JIECHOU MePEeCEYEHHON MECTHOCTH IPUBEICHO HA PUC.

3.

/477 S.

284 s.

Puc. 4. Tlonoxxenne mucTepHbI ¢ 25% ypOBHEM 3aIlOTHEHHS BOJIOW pe3epByapa MoxapHOTo
ABTOLIMCTEPHBI AJI Pa3HBIX MOMEHTOB BPEMEHH MPHU €ro ABMKEHUU CO CKOPOCTHIO 6 KM/ 1O
MEPECEUCHHOM JIECHON MECTHOCTH.

125




K. Jc. Anmaszos, C.B. I[lozoees, O.C. Kynuya, A.A. Tapacenko

Jljis TOro 4To0bI MPOCIEANTH MOJOKEHHE LIEHTPA MacC IUCTEPHBI C Pa3HBIM
YPOBHEM €€ 3aIlOJIHEHHS BOJOW B MPOILECCE ABUKEHUS MOXKAPHOMW aBTOLUCTEPHBI
ObLTa MMOCTPOCHA TPACKTOPHS €T0 JABIKEHUS MPU CKOPOCTU ABMXKEHUS aBTOMOOUIIS
6 xm/4. Ha puc. 5 npuBeneHsl KpUBbI€, BOCIIPOU3BOISIINE 3T TPACKTOPHUHU.

Ve, M

— 0.2 — 0.1 (0] 0.1

Puc. 5. Tpaekropuu JBUKEHUS MTOJIOKEHUS LIEHTPA MACC pe3epByapa MpH CKOPOCTH ABMKCHHS

MO’KapHOT0 aBTOMOOWIISI 6 KM/ 110 JIECHOM IMepECeueHHON MECTHOCTH C Pa3HBIM YPOBHEM
3anojiHeHus Boxoit: 1 — 25 %; 2 — 50 %:; 3 — 75%.

J{nst BBIABJIICHUS 3aKOHOMEpPHOCTEH (IyKTyalluid ILEHTpa Macc MOKapHOM
aBTOLIMCTEPHBI ObllIa MOCTPOCHA PETPECCHOHHAS 3aBUCUMOCTh METOJIOM IOJHOTO
(dakTopHOro »sKcrnepuMeHTa B cooTBeTcTBUU ¢ [8]. IlomyuenHas perpeccus
BBITJISAIUT Tak:

y=192.75 + 1.23.V — 21.625.v — 0.105-VV-v, (1)

rae V — ypoBeHb 3alloJIHEHUsS pe3epByapa IMokapHoi aBromuctepHbl (%), V —
CKOPOCTb JBUKEHUS (KM/4), Y — OTKJIOHEHHE (CM).

[Ipn oueHke BIMAHUS MONEPEYHON CHUJIIBI WHEPUUU OBbUIM BBIIOJHEHbI
COOTBETCTBYIOILIME PACUEThl Pa3sHOCTH MOMEHTOB pE3YyJbTUPYIOIIMX CHJI B
BEPTHUKAJIBHOM U IONEPEYHOM HAIPABJICHUU B COOTBETCTBUH CO CXEMOI1 Ha puc. 6.
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AM, kN-m
|

25 %

m

b.

Puc. 6. Cxema onpenieneHus pa3sHOCTH MOMEHTOB PaBHOJICHCTBYIOIIMX CHJI B ITOKAPHOM
aBTOLIUCTEpE (a) U KPUBbIE 3aBUCUMOCTEl MOMEHTOB PaBHOJEHCTBYIOIUX CHII OKApHOU
aBTOLIMCTEPE OT BPEMEHH JIJIsl pa3HOTO YPOBHS 3aIIOTHEHUS UCTEPHHI (b).

KpuBbie 3aBucumocreir (cM. puc. 6b) co BpeMEHM MOMEHTOB
PaBHOJCHCTBYIONINX CHJI B ABTOIMCTEPHE IOKA3bIBAIOT, YTO CHUJIbI HHEPIIHH,
JEUCTBYIONIME B IIONEPEUYHOM HAIMpPaBICHUH, CYIIECTBEHHO HE BIMSIIOT Ha
BO3MOKHOCTh HACTYIUJICHUSI COCTOSIHUSI OIPOKHUIBIBAHUS, IMOCKOJBKY Pa3HOCTh
MOMEHTOB BEPTUKAIBHON U TOPU3OHTAIBHON COCTABIISIONINX PABHOEHCTBYIOIIEH
CHJIBI UMEIOT TOJIbKO TOJIOXHUTENbHbIE 3HAYCHHS. JTO MOXET OBITh OOBSICHEHO
addexTom rameHuss OOJIBIIMX BCIUIECKOB M BOJH C TOMOULIBIO NEPErOPOJIOK-
BOJIHOJIOMOB, SIBJISTFOIIIMXCS YaCThIO0 KOHCTPYKIIUHU ITUCTEPHBI.

3 BeIBOABI

[TpoBeneHHBIC UCCIIEOBAHUS TO3BOJISIFOT ClIEaTh CIASAYIONINEe OCHOBHBIC
BBIBOJIBI:

* IOCTPOEHA MaTeMaTUYEeCKast MOJIEJNb 110 UCCIICIOBAHUIO (PIIyKTyaIuii IIeHTpa
Macc pe3epByapa ¢ BOAOW B 3aBUCUMOCTU OT CKOPOCTH IMOKapHOW aBTOLIUCTEPHbI
IpU ee JBWKEHUH IO MEePEeCeueHHON MECTHOCTU U MPOBEJAEHBI COOTBETCTBYIOIINE
pacyeTsl;

* BBISIBIICHO, YTO HAWOOJIBIIINN AWANa30H MPUOOpETa0T (DIYKTYyaIuio IEHTpa
Macc pe3epByapa MoKapHOM aBTOLUMCTEPHBI MPU €€ ABMKEHHUU 0 NEepecedeHHON
MECTHOCTH CO CKOPOCTBIO 6 KM/Y MPHU 3aMOTHEHUH ITUCTEPHBI BOAOM Ha 25 %0;

* BBISBJICHBI 3aKOHOMEPHOCTH (IyKTyalluid IIEHTpa Macc TOXKapHOM
aBTOIIMCTEPHBI, IO KOTOPHIM IMOCTPOCHA MaTeMaTU4YeCKas MOEIb 3aBUCUMOCTH
MaKCHMaJbHOTO CMEMNICHHS [IEHTPAa Macc IHUCTEPHBI C BOJOW B 3aBHUCHMOCTH OT
CKOPOCTH U YPOBHS 3aIlIOJIHEHUS pe3epByapa B BUJIE PETPECCHH;

* MIOKa3aHO, YTO CUJIbI MHEPIINH, IEHCTBYIOIINE B TIOTIEPEYHOM HAIPaBIICHUH,
CYHIECTBEHHO HE BIHMAIOT Ha BO3MOXXHOCTh HACTYIUIGHHS  COCTOSTHHS
OTIPOKUJILIBAHUS.
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STUDY OF DYNAMIC PROCESSES OF WATER IN THE TANK OF A
FIRE TRUCK WHEN IT MOVES OVER ROUND TERRAIN

K.J. Almazov, S.V. Pozdieiev,
0O.S. Kulitsa, A.A. Tarasenko

Abstract. The aim of this work was to obtain data on the fluctuations of the
mass center of a dynamic system that combines water and its tank during a fire
automobile moving through a rough woodland. Using the explicit method and
smoothed particles hydrodynamics method realized in program code of LS-DYNA,
the center mass fluctuating regularity for the water cistern of a fire automobile was
determined in dependence of filling level and speed of moving. This regularity can
be used as a basis for predicting the danger of a fire automobile overturning as it
moves through rough woodland.

Keywords: Water Cistern of Fire Automobile, Mass Center Fluctuation,
Smoothed Particles Hydrodynamics Method, Explicit Method, Danger of
Overturning.
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PA3PABOTKA S5KCIIEPUMEHTAJIBHOI'O CTEHJA 1A
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AHHoTanus. CTaThs NOCBSAIIEHA Pa3pabOTKe IKCIPECC METOJa ONpPEAEICHUs
Ipejiesia OTHECTOMKOCTU CBETOIPO3PAYHBIX KOHCTPYKIMU I10 KPUTEPUSIM IIOTEPU
LEJIOCTHOCTH Y  JOCTMIKEHHS IIPEAECIbHOM TEMIIEPATYpHI. [Ipennoxena
DKCHEPUMEHTANIbHAsI ~ yCTaHOBKA, [IO3BOJISIOLIAs ONpPENENIATh  IIpee
OTHECTOMKOCTHU HaPYKHBIX OTPAXKIAOIINX CBETONPO3PAYHBIX KOHCTPYKIIHM.

KuroueBble cJoBa: cgemonpospaunas KOHCMPYKYUs, UCHbIMAMENbHOE
obopydosanue, npeoer ocHecmouxocmu, oboepesaemas U Heobozpesaemas
NOBEPXHOCMU, MEPMOITeKmpuiecKue npeoopazeamenu.

IHocranoBka nmpoo1eMbl.

B Hacrosimiee BpeMs CTEKJIO BCE 4Yalle HCIONb3YETCd B CTPOUTEIBCTBE.
CoBpeMEeHHBII TOpoJ YK€ HEBO3MOXKHO MPEICTaBUTh O€3 BBICOTHBIX 3/IaHUU CO
CBETONpPO3payHbIMK  (acagamMu. B  COBpEMEHHBIX TOPIrOBBIX M  TOPIrOBO-
Pa3BJIEKATENBHBIX [IEHTPAX U3 CTEKJIA BHINOJHAKOTCS BUTPUHBI MAara3uHoOB, a TAKKE,
MEPEKPHITUA B 3[JaHUAX TUIA «ATPUYM.

OpHoii W3 MNPUYUH YBETUYEHUS OOBEMOB HCIIOJIB30BAHUSI CTEKJIa B
CTPOUTENILCTBE  SBJSAETCA OKOHOMUYHOCTH W BO3MOJXKHOCTHb  peajln3aluu
OPUTHHAIBHBIX apXUTEKTYpPHBIX pelleHuil. B 0coOeHHOCTH 3TO KacaeTcsi 37aHUi
MOBBIIMICHHON 3TAKHOCTH U C MAacCOBBIM IIpeObIBaHreM Jrofiei. [Ipu 3ToM riaBHEIM
HEJIOCTaTKOM  CBETOINPO3pPAYHBIX  KOHCTPYKLUMM  SIBISIETCS  MX  HU3Kas
M0KAPOYCTOMYMBOCTb, OOYCIIOBJIEHHAas! CKJIOHHOCTBIO CTEKJIa K OBICTpOMY
pPa3pyLICHUIO, TIPA BO3JEMCTBUHU OTHS W BBICOKOM TEMIIEpATyphl HA Ha4YaJIbHOM
cTaauu Tmokapa. Takoe pa3pyllleHHe BCerja COMPOBOXKAAECTCS 00pa30BaHUEM
OOJBIIOr0 KOJUYECTBA KPYMHBIX M MEJIKHX OCKOJIKOB, KOTOpbIE, IIPU MAaJECHUU C
OOJBIION BBICOTHI MPEACTABIISIIOT PEAIbHYIO ONTACHOCTb.

BckppiTHe TPOEMOB OKa3bIBAET PEIIAONIEE BIUSHUE HA TUHAMUKY Pa3BUTHUS
noxapa. [Ipu pa3pyiieHun cTekiia B IOMEIEHHEe HAUMHAET HHTEHCUBHO MOCTYNaTh
BO3JyX, 4YTO CHOCOOCTBYeT OBICTPOMY pAcIpOCTpAaHEHHIO TOXKapa U
BO3HUKHOBEHUIO dpdexta «0o0bEMHON BCHbImKMY». OrOHb HAYMHAET OBICTPO
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pacrpoCTpaHsATbCS MO CMEXKHBIM TIOMEHIEHUSAM M 3Taxkam 31aHus. MHorna
nocratouHo 20 MUHYT, 4yTOOBI (hacaj 3amaHus ObUT MOJHOCTHIO OXBAYEH OTHEM.
BcenenctBue 3toro paspyiieHue cBETONPO3padyHbix KOHCTpykiui (nanee — CIIK)
IIPH TIOXKape HECET B ceOe OOJIBITYIO yTpo3y MJIsl KU3HH U 3I0POBbs JroAcH. Takum
o0pa3oM, aKTyaJlbHOM 3afauell sBISETCS pa3pabOTKa METOJIOB ONpeACTICHUs
npezaena oruecrorikoctu CIIK.

ean u 3a1a4u uccJieI0BAHUS.

Llens  umccnenoBaHus — pa3pabOTKa  AKCIEPUMEHTAJIBHOTO  CTE€HAA  JUIs
ONpEACNICHUsI Tpeesia OTHECTOMKOCTHM CBETOMNPO3PAuHbIX KOHCTPYKIHMM MO
KPUTEPUSM MOTEPU LEIOCTHOCTU U JOCTHKEHUS IPEJIETbHON TEMIIEPATYPHI.

OOBEKT HccieI0BaHUsI — CBETONPO3PAYHbBIE KOHCTPYKITHH.

[Ipenmet uccinenoBanus — npexaen oruecrorikoctu CIIK.

Pa3padoTKa 3KCNIepUMEHTAJIBHOIO0 CTEH/1A.

B Hacrosimiee BpemMs OTCyTCTBYIOT MaTEMaTUYECKUE MOJEIH, MO3BOJISIONINE
onpenensath npenen ornectokoctu CIIK. Pemenue paHHOW mnpoOiaeMbl
BO3MOKHO ITyTE€M Pa3pabOTKH COOTBETCTBYIOIIUX IKCIEPUMEHTAIbHBIX METOAUK.

[Ipenen ornecroiikoctu CIIK onpexnensiercss B coorBeTcTBUM C /1/. JlaHHBIE
UCIIBITaHHS TPEOYIOT JOCTATOYHO OOJIBIIOrO BpeMEHU U cpeacTB. [loaTtomy, Hamu
MPEJIOKEH OKCIEPUMEHTAJbHBIM CTEHJI, TMO3BOJSIOIIUN C JIOCTATOYHOM
TOYHOCTBIO OLICHUBATh MPE/IET OTHECTOUKOCTH CBETOMPO3PAUYHBIX KOHCTPYKIUMA
M0 KPUTEPHUSIM MOTEPU LETOCTHOCTH U JOCTUKECHUS MPEEIbHON TeMIepaTyphl.

OKCnepUMEHTAIbHBIA ~ CTeHJ  co3daH Ha  0a3e  yCTAHOBKH  JUIS
HKCIIEPUMEHTAJILHOTO OTPEEICHUS] OTHE3aUTHON 3((HEKTUBHOCTH TOKPBITUH,
KOTOpasi TpeAHa3HayeHa [iJIsl OMpeJesieHus] OrHe3anuTHOW 3(h(eKTUBHOCTH
MOKPBITUSL OTHE3AIIUTHBIX JIJAKOB, KPACOK, IITYKATYPOK MO METAJLTY MPU TEILIOBOM
BO3JICUCTBUM HA WCIBITHIBAEMBI 00paszer] 10 HACTYIUIGHUS MPEenebHOTO
coCTOsIHUA 3TOTO 00pasna, B coorBeTcTBUU ¢ CTh 11.03.02-2010.

VYcranoBKka npeacTaBiseT co0oil My(denbHyIo Nedb, B KOTOPOU MPpU MOMOUIA
CPEIICTB aBTOMAaTHYECKOI0 PETyJIUPOBAHUS CO3/ABAJICS TEMIEPATYPHBIA PEXKUM,
OJIM3KUI K CTaHIApTHOM KPUBOM MOKapa.

[luTaHre yCTaHOBKHM OCYILECTBIISIIOCh OT OAHO(A3HOM CETH, NEPEMEHHBIM
Hanpspkenrem 220 B. KonuyecTBo m3MepsieMblx KaHAJIOB MO TemmepaTtype — 4,
JTUCKPETHOCTH oTcueTa Bpemenu — 30 c.

JlomOTHUTENBHO YCTaHOBKA ObLIa YKOMIUIEKTOBaHA yCTPONCTBOM CUMTHIBAHUS
u 3anomunas wuHbopmammu ([ID9BM) mo wusmepsemon Temmeparype ¢
WCITOJIb30BAaHUEM MTPOTOKOJIa OOMEHa JaHHBIMHU 10 KaHajiaM CBsi3u RS232.

[lepeyeHb UCOBITATENLHOTO OOOPYAOBAaHHWS W  CPEACTB  HU3MEPECHHIA,
MPUMEHSEMOTO TIPH MPOBEJICHUH UCTIBITAaHUI MpUBeIeH B Ta0uIe 1.
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Ta6auna 1.
[TepeueHs UCTIBITATEILHOTO O0OPYIOBAHUS TPU MTPOBEICHUH SKCIIEPUMEHTAIBHBIX
HCCIENOBaHUN
[Torpemnocts
Ne HaumeHnoBaHue ncnplTarenbHOro 000pyA0BaHUS U [unana3on U3MEpEeHUs
nn CPEICTB U3MEPEHUS U3MEpEHUs WM LIeHa
JieNIeHus

1 2 3 4
YcraHoBKa MO ONpPEJENICHHIO  OTHE3aIlUTHON

1 | >b(}eKTUBHOCTH TOKPHITHS OTHE3alIUTHBIX JIAKOB,
KpacoK, IITYKATYPOK 110 METAJLITY

2 | Usmepurens-perynsrop temmeparypsl CocHa-003 0-600°C 1°C

. 0-2B 0,001 B

3 | BoapT™meTp yHuBepcanbHbIii B7-65 0-20 B 0.01 B

4 | T'urpometp ncuxpomerpudecknii BUT-2 3aB. Ne 50

5 | Anemomerp vameunbiii MC-13 3aB. Ne28778 1-20 m/c

6 | bapomerp-anepons BAMM-1 39-93%

7 | IIpeoGpazoBarenu TepmodnekTpruueckue Tuna TXA 0-1200°C 1,5

8 | Munukarop remna Dnexkrponnka MT-01 0-99 mun 0,1c

9 | Haruuk Temnosoro moroka [ITIIO — 03 6,3 %

CpeacTBa u3MepeHuil 1 U3MEpUTEIbLHOE 000PYI0BaHUE, IPUMEHEHHBIE NTPU
IIPOBEICHUM HCHBITAHWM, WUMEIM JEHCTBYIOLIME aTTECTaTbl, CBUIETEIBCTBA O
NOBEpKE WM KanuOpoBKe, WM KieiiMa. YKpyHHEHHas CTPYKTypHas cxema
UCIIBITATENIbHOM YCTAaHOBKM NPUBEACHA HA PUCYHKE 1.

50T

YerpoiictBo N CTOURMK YcTpoicTBo
~ Klffgdgggg;? o I, > HCHI;STI;TTEJ?IEEOFO
MIEPBUYHOTO BHOT'O TOKa —
MTUTAHUS
220V
RS232 | YcrpoiicTBo —
I[1PBM |« KOHTpOJIS S YcrpoicTBo
TeMIeparyp KOHTPOJIIS g
bl BpPEMEHH
A
YerpolicTBo
npucoenuHeHu ¢
st 00pasioB
[ [
HcnpiTarenbHbl
5 06pa/3eu

Pucynok 1. CtpykTypHas cxema HCIbITaTEIbHON YCTAaHOBKH
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HcnbiTaHuss TPOBOAWIIMCH B MOMEIICHUM NPU TEMIIEPATYPE OKPYKAOLIEH
cpeasl (20 £5)°C, OTHOCUTEIBHOM BIAXHOCTH Bo3ayxa oT 45 nmo 80 %,
atmochepHoM nasienuu ot 95,0 mo 102,7 kIla.

B nensx HangexxHoilt paboTbl mpubopa M 0e30MacHOCTH 0OCITYKUBAIOIIETO
nepcoHasia KOpPIyC YCTAaHOBKM [0 Hadaja MPOBEACHHUS UCHBITAHUN ObLI
MPUCOEINHEH K 3a3€MJISIOIIEMY YCTPOMCTBY.

OnHOTUIIHBIE HCCIEayeMble O00pa3llbl HUCIHBITHIBATUCH IMPU  OJUHAKOBBIX
BHEIIHUX YCIOBUSX KIUMathueckoil cpenbl. [Ipyu mpoBeneHHH ObLIM MPUHATHI
MEpBbI IO UCKIIFOUEHHUIO CKBO3HSIKOB B TIOMELIECHUH.

B xoze npoBeieHus ucnbITaHui (PUKCHPOBAIACH 3aBUCUMOCTD TEMIIEPATYPhI OT
BpPEMEHH Ha HEOOOTrpeBaeMOil 1 000rpPeBaEMOM MOBEPXHOCTSIX CTEKIISIHHBIX IJIACTHH.
Bpemst pazpyiienus miacTu GUKCUPOBATIOCH BU3YaIbHBIM HAOIOICHUEM.

JIJ1si MCnibITaHW MOJTOTaBIMBAIIOCH HE MEHEE ISITH O00pa3llioB CTEKIISTHHBIX
IJTACTUH OJTHOM W TOM ke ToauuHbl. OOpasiibl CTEKJIIHHBIX TUIACTUH, OTOOpaHHBIE
JUUISl UCTIBITAHUM, HE UMEJTU CKOJIOB Ha TOPIEBBIX MTOBEPXHOCTSX, a TAKXKE BUIAMMBIX
MOBPEXJIECHUN (TPEIIUH, [TapaluH U JPYrue) BHEIIHUX MOBEPXHOCTEH.

[lepen HadasioM HCCIEAOBAHUN NPOEM TME€YM 3aKPBIBAJICS BCTABKOM W3
HEroproyeil MUHEpaJbHOU BaThbl, B KOTOPOM MPEABAPUTENIHHO J€1AIOCh CKBO3HOE
OTBEPCTUE C OYPTUKOM JUIsl YCTAHOBKH CTEKJIA UJIM CTEKJIOMAKETA.

st KOHTpOJsE TeMIepaTypbl CTEKISTHHOM IUIACTUHBI METOJOM HaKJICUBAHUS
Ha TOBEPXHOCTh IpPU MOMOUIM KJIEHMKOM MeIHON (OJIbru 3aKpervisioch 3
TEPMODJIEKTPUUYECKUX TpeoOpazoBaresieii: B IEHTPE CTEKJISHHOW IUIACTUHBI Ha
HeoborpeBaemMoil moBepxHOCTH (T3), B BEpXHEW WM HMIKHEW YacTU CTEKIJISTHHON
TJIACTUHBI HA HEOOOTpeBaeMoi MOoBEpXHOCTH (T2), B IEHTPE CTEKISTHHON TIACTHUHBI
Ha oborpeBaemoii moBepxHoctu (T4). Temmeparypa B meunm (T1) u3Mmepsuiach
TEPMOIIApOH, 3aKPEIUICHHONW B HEMOCPEICTBEHHON OJIM30CTH OT TOBEPXHOCTH
oborpeBaeMoil 4aCcTH CTEKJISTHHOMN TTaHeIH.

Ha pucynke 2 mnpuBeaeHa cXeMa pacloioXKEHUs TEePMOAIEKTPUUYECKUX
npeobpazoBaresnell Ha UcclielyeMoM 00paslIie.

WcnpiTanuss NPOBOAWINCH JI0 BPEMEHU pa3pyILICHUs] CTEKJISTHHOW IMaHeH,
KOTOPOE ONMPEAENSIIOCH TPU MOMOIIN CEKyHAOMEpa.

[lepen mnpoBeneHHWEM HCHBITAHUN B MOMEUIEHUU MPOU3BOAMIICA 3aMmep
TEMIIEpaTypbl OKpYXalolled cpeabl, OTHOCUTEIbHOM BIAKHOCTU BO31yXa,
aTMOoCc(hepHOro JaBJIeHUs, CKOPOCTH BO3YIIHOTO MOTOKA Y MOBEPXHOCTH 00pa3ia
B COOTBETCTBUU C PUCYHKOM 2.
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Pucynok 2 — Cxema 3aKpericHUs TEpPMOIIap: a) CTEKIISTHHAS TUIACTUHA; 0) OJJHOKaMEPHBIA
CTEKJIONAKEeT

Jnst ynobcTBa mocnenyromeid o0pabOTKU AKCIEPUMEHTANBHBIX JAaHHBIX
3aBUCUMOCTH TEMIIEPATYpP OT BPEMEHU BBIBOIWINCH Ha IIEPCOHATIBHBINA KOMIIBIOTED.
[IpuMep mpakTHYECKOTO MOHTaXKa NPEICTABICH HA PUCYHKE 3, OOIMMIA BHI
AKCIEPUMEHTAIILHOTO CTEH/a Ha PUCYHKE 4.

Pucynok 3. KperieHne TepModieKTpHUECKUX peoOpa3oBaTeneit
K ITOBEPXHOCTHU CTEKJITHHOM MaHENIN
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Pucynok 4. O01muii Buj 9KCIepUMEHTAIBHOTO CTEH/IA.

JIUTEPATYPA

1. CTb 1764. KoHcTpyKuuu cTpouTeabHbIE. MeETOJ omnpeneneHus mpeaena
OTHECTOMKOCTH CBETOMPO3PAYHBIX KOHCTPYKIIUM.

DEVELOPMENT OF AN EXPERIMENTAL STAND FOR
DETERMINING THE FIRE RESISTANCE LIMIT
OF TRANSLUCENT STRUCTURES

S.1. Mammadova

Teacher at the Academy of the Ministry of Emergency Situations
of the Republic of Azerbaijan
e-mail: sevinc.izzetqizi@mail.ru

Abstract: The article is devoted to the development of an express method for
determining the fire resistance limit of the translucent structures according to the
criteria for loss of integrity and reaching the limiting temperature. An experimental
setup is proposed that makes it possible to determine the fire resistance limit of
external enclosing translucent structures.

Keywords: a translucent structure, an experimental setup, fire resistance
limit, heated and unheated surfaces, thermoelectric converters.
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SOFFAF (SUSO) KONSTRUKSIYALARIN
ODADAVAMLILIQ HODDININ MUSYYON EDILMOSi UCUN
EKSPERIMENTAL STENDIN iSLONIiB HAZIRLANMASI

S.i. Mommadova
Azarbaycan Respublikas1 Fovgalada Hallar Nazirliyinin

Akademiyasinin miiallimi
e-mail: sevinc.izzetgizi@mail.ru

Xiilasa: Mogalo, soffaf (siiso) konstruksiyalarin biitovliiyliniin itirilmasi vo on
yiiksok temperatur hoddino ¢atmasi meyarlar iizro odadavamliliq hoddinin toyin
edilmosi iiglin ekspress metodun islonib hazirlanmasma hosr edilmisdir. Xarici
coparlonmanin soffaf konstruksiyalarinin odadavamliliq haddinin tayin edilmasine
imkan yaradan eksperimental qurgu toklif edilmisdir.

Acar sozlar: Soffaf konstruksiya, simnaq avadanligi, odadavamliliq hoddi,
qizdirilan va qizdirilmayan sathlor, termoelektrik ¢eviricilar.
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MOQALOLORIN TORTIBAT QAYDALARI

1. Baxilmaq  {igiin  jurnalin  elmi
istigamotino uygun aktual elmi problemlors aid
todqgiqatlarin  ilk dofo dorc oluna bilon

materiallar gobul olunur.

2. Moaqalo Azorbaycan, ingilis vo ya rus
dillorindon  birindo  redaksiyanin  e-mail
tinvanina (editor.academy@thn.gov.az) bir
faylda toqdim olunmalidir.

3. Mogalonin ilk sshifasinde moaqalonin
ad1, musllif(lor)i, musllif(lor)in elmi deracasi,
vozifalori, ad vo soyadlari, ¢alisdiglart qurum

vo elektron pogt (eposta) iinvanlari
gostorilmolidir.
4. Mogqalodo acar s6z (Azorbaycan,

Ingilis vo Rus dillorinda, 8-10 s6z), xiilasa
(Azorbaycan, Ingilis vo Rus dillorindo), giris,
asas hissa, natico, manbalar, slavalar, sokil va
cadvollor daxil olmagla 10 sohifodon artiq
olmamalidir.

5. Magqalonin xiilasesi 200-250 sdzdon
¢ox olmamali, todgiqatin  magsadini,
ohamiyyatini vo elmi dovriyyadoki yerini,
istifads edilon vo ya formalasdirilan metodlari,
hans1 suallara cavab verildiyini vo totbiq
dairosini gostormali, giris vo natico hissasi
kimi yazilmamalidir.

6. Mogalo A4 formatinda, 1,5 (bir tam
onda bes) intervalla, Times New Roman 14
sriftilo yazilmali, kenarlarindan (soldan 30
mm, sagdan 15 mm, yuxardan 25 mm vo
asagidan 20 mm) bosluq buraxilmalidir.

7. Diisturlar Equation of WinWord-do
yigilmalidir. Motndo ancaq istinad olunan
diisturlar nomrolonir. Diisturlarin  ndémrasi
motarizada, sotrin sag sorhadindo yazilir.
Riyazi simvol veo indekslor ancaq latin vo
yunan horflori ilo meylli sriftlo yazilmahdir.
Abreviaturalar izah olunmalidir.

8. Cadvoallar va sokillor ndmralonmalidir:
cadvollor yuxaridan (morkazs diizlonmis)
(mas. Cadval 1), sokillor altdan (morkozo

diizlonmis) (Sakil 1). Cadvallarin adi cadvalin
yuxarisinda, sokilin ad1 onun altinda yazilir.

9. Mogalodo elmi meonbolors istinadlar
Mogqalonin
odobiyyat siyahisi olifba ardicilligi ilo deyil,
istinad olunan odobiyyatlarin motndo rast
golindiyi  ardicilligla  nomrolonmali  va
mosolon, [1] vo ya [1, s. 119] kimi isaro
olunmalidir. Eyni adobiyyata matnda basqa bir
yerdo tokrar istinad olunarsa, onda istinad

olmalidir. sonunda  verilan

olunan homin odabiyyat ovvalki noémro ilo
gostorilmalidir.

10. Odobiyyat siyahisinda son 5-10 ilin
elmi mogqalslorine, monoqrafiyalarina vo s.
istinadlara {istiinliik verilmaolidir.

11. Moqalslor orijinal olmali vo avvaller
basqa milli vo ya beynoslxalq jurnallara vo
konfranslara toqdim edilmomolidir.

12. Mogalonin xiilasosi mogqalonin
mozmumuna uygun olmalidir. Xiilaso elmi vo

gramatik baximdan ciddi redakts olunmalidir.

13. Miislliflor maqgaloye roy vermok {igiin
4 royci tovsiya edo bilor

14. Alinmis roylor vo Redaksiya heyatinin
tovsiyasini nozoro alaraq Bas Redaktor
mogqalonin ¢apa qobul edilmasi, ¢apa gobul
edilmomosi vo ya redakto edilmok iiglin
miallifo qaytarilmasi haqqinda yekun qorar
Verir.

15. Mogalonin gobulu vo rodd edilmosi
redaksiya heyatinin miizakirasindan sonra elan
edilocokdir.
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FORMATTING RULES OF ARTICLES

1. Materials that can be published for the
first time on the researches in relation to the
actual scientific problems in accordance with
the scientific direction of the journal are
accepted in order to review.

2. The article must be in one of the
Azerbaijani, Russian and English languages
and submitted in one file to the e-mail address
(editor.academy@fhn.gov.az) of the editorial
office.

3. The first page of the article should
contain the name of the article, the author (s),
the scientific degree of the author (s), their
titles, names and surnames, e-mail addresses
and the institution they work for.

4, The article should not exceed 10 pages,
including key words (8-10 words in
Azerbaijani, English and Russian), summary
(in  Azerbaijani, English and Russian),
introduction, main part, conclusion, sources,
appendices, figures and tables.

5. The summary of the article should not
exceed 200250 words, should indicate the
purpose, importance and place of the research
in the scientific community, the methods used
or formed, what questions are answered and the
scope, and shouldn’t be written as an
introduction and conclusion.

6. The article should be written in A4
format, 1.5 (one-tenth to five) spacing, Times
New Roman 14 font, space (30mm from left,
15mm from right, 25mm from top and 20mm
from bottom).

7. Formulas must be written in equation of
WinWord. Only referenced formulas are
numbered in the text. The number of the
formula is written in bracket, on the right border
of the line. The mathematical symbol and
indexes should be written only in inclined fonts
in Latin and Greek letters. Abbreviations
should be explained.

8. Tables and figures should be numbered:
tables from above (centered) (eg Table 1.),
images from bottom (centered) (Figure 1). The
names of the tables are written at the top of the
table, and the name of the figures is written
below it.

9. Scientific sources should be referred in
the article. The list of literature at the end of the
article should be numbered in the order of
sequence of references in the article, not in
alphabetical order, and should be marked, as [1]
or [1, p.119]. If the same literature is referenced
elsewhere in the text, then the literature referred
to should be indicated by the previous number.

10. Scientific articles, monographs, etc.
references of the last 5-10 years in the list of
literature should be preferred.

11. The articles should be original and
should not be previously submitted to other
national or international journals and
conferences.

12. The summary of the article should be
relevant to the content of the article. The
summary must be seriously edited from a
scientific and grammatical point of view.

13. The authors can recommend 4
reviewers to give opinion on the article.

14. Taking into account the received
opinions and the recommendation of the
editorial staff, Editor-in-chief makes the final
decision on whether to accept the article for
publication, not to accept it for publication, or
to return it to the author for editing.

15. Acceptance and rejection of the article

will be announced after discussion by the
editorial board.
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MPABUJIA O®OPMJIEHUS CTATEN

1. K PacCMOTPEHUIO [IPUHUMAIOTCS
MaTEepUaJbl, KOTOpBIE MOTYT OBbIThH
OINyOJIMKOBaHbl BIEPBBIE 10 MCCIEIOBAHUAM
aKTyaJIbHBIX Hay4YHBIX npodiem B

COOTBCTCTBHMHM C HAYYHbBIM HalIpaBJICHHUCM

KypHaa.

2. CraThsi JOJDKHA OBITH OTIIPABJICHA OJHUM
azapec
(editor.academy@thn.gov.az) pemakuu Ha
azepOaipPKaHCKOM,

daitnom  Ha JJIEKTPOHHOW  TIOYTHI
OJTHOM U3 TPEX SI3BIKOB —
AHTJIMICKOM HJIH PYCCKOM.

3. Ha nepBoii cTpanuiie cTaTbu TOKHBI OBITh
yYKa3aHbl Ha3BaHHE CTaTbH, aBTOP(bI) (MM U
dbamunus, yuyeHas cTereHb U HaydHOE 3BaHUE,
OpraHu3aIus) u azapec
AIEKTPOHHOM MOYTHI.

JOJDKHOCTB,

4. CraThs J0JKHA OBITH HamucaHa B ¢popmare
A4 ¢ unrepBanom 1,5, mpudrom Times New
Roman 14, ¢ momamu 30 MM cieBa, 15 MM
crpaBa, 25 MM cBepxy U 20 MM CHU3Y.

5. Crarbs He A0JKHA npeBblmarh 10 cTpanuil,
(Ha
azepOailkaHCKOM, aHTJIMICKOM M PYCCKOM
A3BIKAX, 8-10  cnoB), pestome  (Ha
azepOail/kaHCKOM, aHTJIMICKOM M PYCCKOM
A3bIKAX ), OCHOBHYIO
MCTOYHUKH,

BKIIrO4as KJIFOYECBBIC CJIOBa

BBEJIEHHE, 4acTh,
3aKJIIOYEHNE,

PUCYHKH U TaOJIMIIBI.

IIPUITOKCHUA,

6. Pe3tome cTatbu He 10JKHO npeBbiaTh 200-
250 cnoB, yKa3bIBaTh 11€Jb, BAXKHOCTh U MECTO
coo0OI11IeCTBE,
chopMUpPOBaHHbBIE

HCCICI0OBaHUA B HayYHOM

HCIIOJIB3YCMbIC nJIn
MCTOJbI, Ha KaKHC BOIPOCHI JaHbl OTBCTHI U
06’LCM, HEC JOJIXKHO OBITh HalliMCaHoO, KaK 4aCTb

BBCJICHUA U 3aKJIFOYCHU .

7. ®opMynbl  JOJDKHBI  BBIOJHATHCS B
Equation of WinWord. HymepytoTcs Tonbko Te
dbopMyIbI, Ha KOTOpBIE €cTh CChUIKH. Homep
(GopMyIBI yKa3zbIBaeTCs B CKOOKaxX C IPaBOTO
Kpas CTpOKH. MaTeMaTH4ecKne CHMBOJBI U
WHJICKCHI CIIEAYeT MHCATh TOJIBKO JIATHHCKHUMU

uim  rpedeckumu  OykBamu. CokparieHus

JIOJDKHBI pacIn(pOBBIBATHCS.

8. Tabnmuipl W PUCYHKH JIOJDKHBI  OBITh
IPOHYMEPOBAHBI: TAOJIHIIBI - CBEPXY IO IICHTPY
cTpoku (Hanpumep, Tabmuma 1), nzoopakeHus
- cHuU3y 1o ueHTpy ctpoku (Pucynok 1).
Ha3Banust TaOuuip ykas3pIBalOTCS CBEpXy, a

Ha3BaHWEC pPHUCYHKaA - 1O HUM.

9. B crarbe 10J1KHBI ObITh CCHIJIKM Ha HAY4YHbIE
ncToyHUKU. CIMCOK JUTEpaTyphl MPUBOAUTCS
B KOHIIE W JIOJDKCH OBITh IPOHYMEpPOBAaH B
HOpsIIKE CCBUIKM. Ecau Ha TOT € MCTOYHHK
€CTb CCBIIKA B APYIOM MECT€ TEKCTa, TO OHa
YKa3bIBACTCs [0 paHee Ha3HAYCHHOMY
HOMEDY.

10. B ctaThe J0KHBI OBITH CCBIIKH Ha HAayY4YHBIC

HCTOYHUKMU. Crmcok HCITOJIb30BaHHOM

JUTEpaTypel B  KOHIIE CTaThbU  JIOJDKEH
IPOHYMEPOBAHbBI HE B ali()aBUTHOM TIOPSJIKE, a
B TOM IOPSJIKE, B KOTOPOM CCBUIKH HaXOJSATCS
B TeKcTe, Hanpumep, [1] umm [1, c. 119]. Eciun
Ha Ty XK€ JTUTEPaTypy €CTh CChUIKU B APYroM
MECTe B TEKCTe, TO CChLJIKAa Ha IJUTEPaTypy
JNOKHa OBITh  O0O3HAau€Ha MPEIbITYIIUM

HOMEPOM.
11.Hayunsle cTaThbu, MOHOTpapuu U Jp.
CCBUIKM mocieqHux 5-10 jer B CHOHCKE

JIATCPATYPBI IPEATIOYTUTCIILHBI.

12. CTaTh¥ JOJKHBI OBITH OPUTUHAILHBIMU U HE

MPEJICTABICHHBIE paHee B IpyTrHue
HaIIMOHAJILHBIE AN MEKIYHAPOIHBIE
KypHAIIbI U KOH(DEPEHITHH.

13. AgHOTaAUsA CTaTbH IOJDKHA
COOTBETCTBOBATH COZEPIKAHUIO CTaThbH.
AHHOTAIUIO cleayer CEpPBbE3HO
OTPENAKTUPOBATH C HAay4YHOU u

FpﬂMMﬂTH‘ICCKOﬁ TOYKH 3pCHUA.

14. ABTOpBI  MOTYT

PCUCH3CHTAM TIPOKOMMCHTHUPOBATL CTATBHIO.

nopekoMeHaoBarb 4

15.IlpuHsATHE U OTKJIOHEHUE CTaThbu OyHeT
O0OBSBIICHO MMOCTIE 0O0CYKACHUS PEAAKIIMOHHOMN
KOJIJICTHEH.
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