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Qeyri-miioyyon miihitdo neft mohsullarinin sixliginin toyin edilmosini tomin etmok {igiin
mohsulun saxlanildig1 rezervuarlarda miixtolif proseslorin tosvirini vo diiriistlogdirilmosini tomin
edon riyazi modellorin islonmosini zoruri edir. Bu baximdan eksperimental verilonlorin
modellogdirmo miihitindo istifadosinin effektivliyini tomin etmok moqsadi ilo yeni tip tocriibi
verilonlorin toplanmasi, onlarin emprik vo ekspert modellorlo analizi, dogiglosdirilmasi vo alinmasi
aktual elmi texniki mosalodir. [1]

Toqdim olunan isds geyri-miisyyon miihitdo neft mohsullarinin sixliginin toyin edilmasinin
program tominatinin realizasiyasina baxilir. Qeyri-miioyyon miihitdo neft mohsullarinin sixligimin
toyin edilmasinin modellasdirilmasinin instrumental vo proqram vasitolori MATLAB miihitinda
Fuzzy Logic Toolbox genislondirilmis proqram paketinin istifadosi ilo reallagdirilmigdir. Neft
mohsullarinin geyri-miisyyon miihitdo sixliginin toyin edilmasi ili¢lin formalasdirilan qgeyri-solis
produksiyalar gaydasinda istifado olunan giris linqvistik doyisonlor asagidakilardir: «neft
mohsulunun temperaturu», «neft mohsulunun izafi tozyiqi», «neft mohsulunun soviyyasinin
hiindiirliiyti».

Neft mohsulunun sixliginin toyin edilmosinin ¢ixis linqvistik doyisoni olaraq «neft
mohsulunun sixlig» gotiirilmiisdir. Giris vo ¢ixis linqvistik doyisonlorin fazzifikasiyasi {iciin
trapesiya sokilli geyri-salis interval monsubluq funksiyasi secilmisdir. MATLAB miihitinda «neft
mohsulunun temperaturu», «neft mohsulunun izafi tozyiqi», «neft mohsulunun saviyyasinin
hiindiirliiyli» giris linqvistik doyisonlorinin fazzifikasiyasi reallagdirilmis (cadvel 1-3), mansubluq
funksiyalarinin qrafik tosvirlori iso sokil 1-3-do verilmisdir. Cixis linqvistik doyisoni - «neft
mohsulunun sixhigi»-nin  aktivlosmasi ve fazzifikasiyasinin noticesi cadvel 4-ds, monsubluq
funksiyasinin qrafik tosviri isa sokil 4-da verilmisdir. [2]

Cadval 1.
Neft mahsulunun temperaturu girig linqvistik dayigoninin fazzifikasiyasinin naticalori
Termlor a b c d X
TF1 10.01 10.12 10.30 10.55 10.245
TF2 10.57 10.68 1091 11.00 10.525
TF3 11.09 11.30 11.62 12.00 11.502
TF4 12.00 12.43 13.67 14.00 13.025
TFS 14.07 15.30 16.48 17.00 15.712
TF6 17.08 17.98 18.30 21.00 18.59
TF7 21.70 22.67 22.92 23.00 22.572
TF8 23.09 23.40 23.79 24.00 23.57
TF9 24.07 24.19 24.37 24.50 24.282
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Sakil 1. Neft mahsulunun temperaturu giris linqvistik dayigoninin monsublug funksiyasimn qrafik

tasviri
Cadval 2.
Neft mahsulunun saviyyasinin hiindiirliiyii giris lingvistik dayisaninin fazzifikasiyasinin naticalori
Termlar a b c d X
VF1 -18.99 -18.91 -18.80 -18.75 -18.862
VF2 -18.5 -17.3 -16.1 -15.40 -16.825
VEF3 -15.3 -15.2 -15.1 -14.45 -15.012
VF4 -14.2 -13.5 -13.1 -12.25 -13.262
VF5 -12.27 -12.1 -11.5 0.00 -8.967
VF6 0.09 5.79 9.87 12.28 7.000
VF7 12.30 13.29 14.07 14.47 13.532
VF8 14.50 15.70 16.03 16.65 15.72
VF9 16.67 17.05 18.09 18.83 17.66
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Sakil 2. Neft mohsulunun saviyyasinin hiindiirliiyii giris linqvistik dayigoninin mansubluq funksiyasinin
qrafik tasviri
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Cadval 3.
Neft mahsulunun izafi tozyiqi giris lingvistik dayisaninin fazzifikasiyasinin naticalori
Termlor a b C d X

DF1 1.00 1.08 1.10 1.12 1.075
DF2 1.15 1.20 1.29 1.35 1.142
DF3 1.40 1.47 1.53 1.59 1.497
DF4 1.62 1.75 1.79 1.82 1.745
DF5 1.93 2.29 3.20 3.69 2.777
DF6 3.79 4.70 5.60 7.12 5.302
DF7 7.15 1.27 7.35 7.52 7.322
DF8 7.54 7.59 7.65 7.73 7.627
DF9 7.74 7.85 7.89 7.92 7.85
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Sakil 3. Neft mahsulunun izafi tazyiqi giris lingvistik dayisoninin mansublug funksiyasimin qrafik tosviri

Cadval 4.
Neft mahsulunun sixligi ¢ixis lingvistik dayisoninin aktiviagmasi
va fazzifikasiyasinin naticalori
Termlor a b c d X
PF1 0.501 0.510 0.518 0.525 0.513
PF2 0.527 0.533 0.540 0.545 0.536
PF3 0.547 0.550 0.561 0.565 0.555
PF4 0.567 0.570 0.581 0.595 0.578
PF5 0.597 0.607 0.700 0.755 0.664
PF6 0.759 0.800 0.840 0.925 0.831
PF7 0.927 0.932 0.940 0.945 0.936
PF8 0.947 0.951 0.959 0.965 0.955
PF9 0.968 0.973 0.980 0.985 0.976
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Sakil 4. Neft mahsulunun sixlig1 ¢ixig lingvistik dayisaninin mansubluq funksiyasinin grafik tasviri

Giris vo ¢ixis linqvistik doyisenlorinin fazzifikasiyasinin naticalorine asason neft mohsulunun
sixliginin toyin edilmosi iiglin yaradilmis qeyri-solis produksiyalar bazasi asagidaki qaydalardan
ibaratdir [3].

Qayda 1. OGOR neft mohsullarinin temperaturu yol verilo bilon hadds uygundursa (10.01,
10.12, 10.30, 10.55) VO neft mohsullarinin soviyyasi sifir, sifira yaxindirsa, normal hala yaxindirsa
(-18.99, -18.91, -18.80, -18.75), VO neft mohsullarinin izafi tozyiqi normal hala uygun golirso,
normal hala yaxindirsa (1.00, 1.08, 1.10, 1.12), ONDA neft mohsullarinin sixligin1 normal hesab
edirlor (0.501, 0.510, 0.518, 0.525).

Qayda 2. OGOR neft mohsullarinin temperaturu yol verilo bilon haddon bir qodor asagidirsa
(10.57, 10.68, 10.91, 11.00) VO neft moahsullarinin saviyyasi manfidirsa, sifira yaxindirsa (-18.5, -
17.3, -16.1, -15.40), VO neft mohsullarinin izafi tozyiqi monfidirse, normal hala yaxindirsa (1.15,
1.20, 1.29, 1.35), ONDA neft mohsullarinin sixligt normal hesab olunur (0.527, 0.533, 0.540,
0.545).

QAYDA 3. OGOR neft mohsullarinin temperaturu yol verilo bilon haddon bir qoador
yiiksokdirso (11.09, 11.30, 11.62, 12.00) VO neft mohsullarinin soviyyasi miisbotdirss, sifira
yaxindirsa (-15.3, -15.2, -15.1, -14.45), VO neft mohsullarinin izafi tozyiqi miisbatdirsa, normal
hala yaxindirsa (1.40, 1.47, 1.53, 1.59), ONDA neft mohsullarinin sixlig1 normal hesab olunur
(0.547, 0.550, 0.561, 0.565).

QAYDA 4. OGOR neft mohsullariin temperaturu yol verilo bilon hoddon agagidirsa (12.00,
12.43, 13.67, 14.00) VO neft mohsullarinin saviyyasi manfi kigikdirss (-14.2, -13.5, -13.1, -12.25),
VO neft mohsullarinin izafi tozyiqi menfi kicikdirso (1.62, 1.75, 1.79, 1.82), ONDA neft
mohsullarmin sixlig1 nozarat sistemins daxil edilir (0.567, 0.570, 0.581, 0.595).

QAYDA 5. 9GOR neft mohsullarinin temperaturu yol verilo bilon haddon yiiksokdirse (14.07,
15.30, 16.48, 17.00) VO neft mohsullarinin soviyyasi miisbat kigikdirss (-12.27, -12.1, -11.5, 0.00),
VO neft mohsullarinin izafi tozyiqi miisbat kicikdirso (1.93, 2.29, 3.20, 3.69), ONDA neft
mohsullarmin sixlig1 nozarat sistemins daxil edilir (0.597, 0.607, 0.700, 0.755).

QAYDA 6. OGOR neft mohsullariin temperaturu yol verilo bilon hoddon shomiyyatli
doracado asagidirsa (17.08, 17.98, 18.30, 21.00) VO neft mohsullarinin soviyyasi monfi orta
soviyyadadirso (0.09, 5.79, 9.87, 12.28), VO neft mohsullarinin izafi tozyiqi monfi orta
soviyyadadirss (3.79, 4.70, 5.60, 7.12),

ONDA neft moahsullarinin sixlig1 genis yol verils bilon hodd araligina daxil edilmir (0.759,
0.800, 0.840, 0.925).

QAYDA 7. OGOR neft mohsullariin temperaturu yol verilo bilon hoddon shomiyyatli
doracado yliksokdirse (21.70, 22.67, 22.92, 23.00) VO neft mohsullarinin soviyyasi miisbat orta,
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(12.30, 13.29, 14.07, 19.47) VO neft mohsullarinin izafi tozyiqi miisbat orta soviyyadadirsa, (7.15,
7.27, 7.35, 7.52) ONDA neft mohsullarinin sixlig1 genis yol verilo bilon hadd araligina daxil
edilmir (0.927, 0.932, 0.940, 0.945).

QAYDA 8. OGOR neft mohsullarinin temperaturu ohomiyyatli doracads asagidirsa (23.09,
23.40, 23.79, 24.00) VO neft mohsullarinin saviyyasi monfi boyiikdiirsa, (14.50, 15.70, 16.03,
16.65) VO neft mohsullarinin izafi tozyiqi monfi boyiikdiirss, (7.54, 7.59, 7.65, 7.73) ONDA neft
mohsullarmin sixlig1 nazarat sistemina daxil edilmir (0.947, 0.951, 0.959, 0.965).

QAYDA 9. OGOR neft mohsullarinin temperaturuyol verila bilon haddon yiiksokdirsa (24.07,
24.19, 24.37, 24.50) VO neft mohsullarinin saviyyasi miisbat boyiikdiirse (16.67, 17.05, 18.09,
18.83), VO neft mohsullarinin izafi tozyiqi miisbotdirso (7.74, 7.85, 7.89, 7.92), ONDA neft
mohsullarmin sixlig1 nazarat sistemina daxil edilmir (0.968, 0.973, 0.980, 0.985).

Giris vo ¢ixis linqvistik doyisonlors uygun termlor ¢oxlugunun elementlorinin qisaldilmis
isarolorlo MATLAB muihitinds generasiyasi sokil 5-do verilmisgdir.
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Sakil 5. Termlor ¢coxlugunun elementlarinin qisaldilmis identifikatorlarla generasiyasi

Qeyri-solis produksiyalar bazasinda termlor g¢oxlugunun elementlorinin generasiyasinin
reallagdirlmasindan sonra har bir qaydanin icra olunmasinin naticalari sokil 6-da verilmisdir.

File Edit View Options

temperatur = 25

© 0 N G s W N =

e e e e e e e e

|
[
|
[
|
[
[
[
[
-50

J
J
J
J
J
J
J
|
J
50

Sakil 6. Qeyri-salis produksiyalar bazasinda qaydalara uygun naticalorin qrafik tosviri

Neft mohsullarinin sixliginin toyin edilmasinin qeyri-salis produksiyalar gaydalar1 bazasina
min-aktivlosmo metodunun totbigindon sonra, noticado alinan qaydalar monsubluq funksiyasi sokil
7-do verilmis geyri-salis coxlugu formalagdirir.
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Sakil 7. Neft mahsullarinin sixligi lingvistik dayisoninin mantiqi natica ¢ixarma qrafik tasviri
Cixis linqvistik doyisoninin defazzifikasiyasi naticasinds onun adadi qiymatlori tapilmisdir.
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PE3IOME
PEAJIM3ALIUA ITPOT'PAMMHOI'O OBECHEYEHUS JUISI ONIPEAEJIEHUS INIOTHOCTH
HE®TEITPOAYKTOB B HEOIIPEAEJIEHHOU CPEAE
Annaxeepouesa K. A.

Kniouesvie cnoea: niomnocmos HepmenpoOdykma, npoOyKyuoHHwvle npasuid, azzupurayus,

mpaneyuesuoHbll, HeuemKull UHMeEpPEA.

Jlns obecrieueHust ONPECTICHUS MIIOTHOCTH He()TEMPOYKTOB B HEONPEICICHHON cpejie HeoOXoqumMa
pa3paboTka MaTeMaTHIECKUX Mo/iesiel, 00SCTICUNBAIOIINX OMMCAHKUE U JICTATH3AIUI0 PA3JIMYHbIX MTPOIIECCOB
B I1aCTax, B KOTOPBLIX XPAaHUTCA IMPOAYKT. B cBa3u ¢ atuM AKTyaJIbHbIM HAaYYHO-TECXHHUYCCKHUM BOIIPOCOM
SIBIISIETCS COOP DKCIEPUMEHTAIBHBIX JAHHBIX HOBOTO THIA, UX AHAJH3 C UCTIOJIb30BAHUEM SMIUPHUYCCKUX U
SKCHEPTHBIX MOJIENEH, UX YTOUHEHHE M TIONyUYEHHE C eNbio obecneueHus 3h(HEKTUBHOCTH HCITOIB30BAHUS
AKCTIEPUMEHTAIBHBIX JaHHBIX B CPE/IC MOJICTUPOBAHHSI.

B npencraBieHHoi paboTe paccMOTpeHa peanu3alds MPOrpaMMHOTO OOeCTeUeHHs OIpeaeIeHHs
TUIOTHOCTH HE(TENPOJAYKTOB B HEOMpenesieHHON cpese. MHCTpyMeHTalbHbIE W MPOrpaMMHBIC CPEICTBA
MOJICTTMPOBAHUS OTPE/ICIICHHUS MIIOTHOCTH HEPTEMPOIYKTOB B HEONPEICIICHHOM Cpejie peau30BaHbl B CPE/Ie
MATLAB c ucrnosib30BaHHEM pacuIMpeHHOTo MporpaMmHoro makera Fuzzy Logic Toolbox.
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SUMMARY
IMPLEMENTATION OF SOFTWARE FOR DETERMINING THE DENSITY
OF PETROLEUM PRODUCTS IN AN UNCERTAIN ENVIRONMENT
Allahverdiyeva K.A.

Key words: oil product density, production rule, fuzzification, trapezoidal, fuzzy interval.

To ensure the determination of the density of petroleum products in an uncertain environment, it is
necessary to develop mathematical models that provide a description and detail of various processes in the
layers in which the product is stored. In this regard, an urgent scientific and technical issue is the collection
of experimental data of a new type, their analysis using empirical and expert models, their refinement and
obtaining in order to ensure the effectiveness of the use of experimental data in the modeling environment.

In the present paper, the implementation of software for determining the density of petroleum products
in an uncertain environment is considered. Instrumental and software modeling tools for determining the
density of petroleum products in an uncertain environment are implemented in the MATLAB environment
using the extended Fuzzy Logic Toolbox software package
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