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Bas redaktordan

9ziz oxucular!

Bir ¢cox Qarb dlkeloari son 30 ilde iqtisadiyyatin ve comiy-
yotin yenilonmasinin, ali mektebds ve regional seviyyoade
innovasiya proseslorinin togokkiiliiniin ve inkisafinin asas maer-
holoalorinden ke¢mislor.

Olko rehberlorinin miieyyenedici merholo kimi toqdim
etdikleri indiki marhale comiyysatin ve iqtisadiyyatin inkisafinin
stirotlondirilmesinin baslangicini qoymali1 ve yiiksek texnoloji
elm-tohsil comiyyoatine si¢rayisi tomin etmolidir. Bilik iqtisadiy-
yatina v innovasiya cemiyyatinin formalagdirilmasina kegid bu
yolun hiidudlarindan biridir.

Innovasiya cemiyyetinin tosdiq edilmasi uzaq perspektiv
deyildir: bir sira dovletler 6z konsepsiya ve strategiyalarinda,
yaxin perspektiv iiclin inkisaf proqramlarinda bu barede melu-
mat vermayin zaruri oldugunu etiraf etmislor. Tobii ki, onlarin
tocriibasi vo bu yeni vezifonin halline baxislari, bilavasits istifa-
do ti¢iin toklif edilmis mexanizm ve vasitaler boylik maraq dogu-
rur vo miioyyon menada oriyentir ola biler.

Xaricda innovasiya cemiyyatinin tosokkiilii problemi 6z
dinamikast ilo hammin diqgeatini calb etmis dord dovletin —
Kanada, Irlandiya, Finlandiya ve Cenubi Koreyanin timsalinda
nazoardon kegirilmisdir.

Noyo goro tohlil tiglin mahz bu olkeler secilmisdir? Hoalo
20-30 il avvel Kanada, irlandiya, Finlandiya ve Conubi Koreya
oz inkisafina gore Avropa Ittifaqinda, Asiya regionunda ve
Simali Amerikada  sonuncular sirasinda idiler. Innovasiya
comiyyati formalasdirmaga can atdiqlarini ilk defe onlar bayan
etmis, bu anlayis1 rosmi dovriyyayoe buraxmus, bir sira gorarlar
vo qanunverici aktlar gobul etmis ve bu istigameatds iralilomayi
osas maqsad se¢mislor.

Bizim {i¢lin son derece miihiim mesale budur ki, onlar ilk
novbade elm vo tohsile sdykenmis ve “bilik iqtisadiyyatini”
birincilar sirasinda praktiki cehatden formalasdirmaga baslamis-
lar.

Innovasiya comiyyati azad ve yaradici insanlarin comiyye-
tidir. Yeni olan har seyo, o climladen iqtisadi heyata a¢iq olan bir
comiyyetdir. Ustalik, bels bir comiyyeat bizim menavi deyerlo-
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ro miihafizekar miinasibatimizle ahengdar sekilde birlese bilor
vo birlogmalidir.

Yeni kecid iqtisadiyyatinin problemlori, regionlarin innova-
siya inkigafinin aparici texnoloji makanlar (parklart) kimi tesdiq
edilmesi, ali maktebin bu maeselonin hellinda rolu ve istiraki
xtiisusi toyinat kimi nezerdon kegirilir.

Texnopark dovlatin galaceye tohfosidir, layihsalerinin icra-
sin1 basa catdirmis ve reqabatodavamli toze moehsul bazarlarina
cixmaga hazir olan yeni innovasiya sirketlerinin tekrar-tokrar
yaradilmas1 merkoazidir.

Parklarin oksariyyoti regional elmi-texnoloji klasterlorin
(65%) bilavasito yaxinliginda yerlosir vo formalagsmaqda olan
texnoloji sektorun (50%-dak) asas istigametloerine miivafiq ixti-
saslagir. Xarici tocriibonin tohlili gostorir ki, innovasiya iqtisa-
diyyatinin haqiqi menada innovasiya cemiyyetinde formalasa
bilocoyi getdikco daha agkar goriiniir. Belo bir comiyyatdo
miossisenin, toskilatin istigamaetini ve xarakterini innovasiyalar
miioyyoen edir, innovasiya tefokklirii insanin heraket, baxis vo
soylerinde helledici olur, tohsil, elm ve biznes birlikleri real
torofdasliga, isglizar miinasibatlore sdykenarak six sekilde isle-
yirlor. Innovasiya cemiyyetinin formalasmasi probleminin
noazordon kegirilmasi ideyas1 beloco yaranmisdir.

Basqa dovletlerin tocriibesini tohlil ederken bizi erazi
inkisafinin problemlori, innovasiya moselolorinin hellindo
regionlarin yeni rolu ve onlarin masuliyyati, bilik comiyyatinin
formalagmasinda ali mektobin xiisusi toyinati mosalolori daha
¢ox maraqglandirmigdir.

Biz 6lkadoe bu proseslorin foal istirak¢ilari olan ali maktab-
loro vo elmi merkoezlere giivenirik. Biitliin hallarda ali tehsil
ocaglarinin ve elmi morkozlorin homin problemlo bagh sosimi-
79 sds verib bizimle alage yaradacaqglarina timid beslayirik.

Bununla slagedar olaraq bele bir sual ortaya ¢ixir: texno-
park tehsil problemlarine ve ali meaktoblerds kadrlarin hazirlan-
masina hans1 formada keyfiyyotli tosir gostoro bilor? Tohsil
sahosinde texnoparki neco tosovviir etmok ve gérmoak olar?
Maosolo budur.

\ :
Akademik éﬁ/@// Arif Pasayev



Editor in Chief

Dear readers!

Over the past 30 years, the many western countries have
passed the main stages of renovation of economy and society,
formation and development of the innovative processes in the
higher school and at regional level.

The current stage was declared by the heads of the countri-
es as determinant and it has to speed up the development of the
society and economy and provide a breakthrough to the hi-tech
scientific and educational society. Transition to the economy of
knowledge and formation of the innovative society is one of these
boundaries.

The approval of the innovative society is not long-term pro-
spect: some states stressed the necessity to declare about it in
their conceptions and strategies, programs of development for the
further prospects. Their experience and stances at solution of this
new task, mechanisms and instruments, which are offered for
immediate use, has an important interest and may serve as a gui-
deline.

The problem of formation of the innovative society abro-
ad was viewed by the example of four states, which attracted the
overall attention due to their dynamism — Canada, Ireland,
Finland and the Southern Korea.

Why do they select for analysis? Some decades ago,
Canada, Ireland, Finland and the Southern Korea were the least
developed in the European Union, Asiatic region and the
Northern America. They first declared about their aspiration to
form the innovative society, made it official, adopted some deci-
sions and legislative acts and agreed to move in this way.

It is very important for us that they staked on education
and science and began practical formation of the “economy of
knowledge”.

The innovative society is the society of free and creative
people, the society, which was opened for all new, including the
economic life. Such society may and must be balanced with our
conservative attitude to the spiritual values.

The problems of transition to the new economy, confirma-
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tion of the regions as the leading technological grounds (parks) of
the innovative development, role and participation of the higher
school in solution of this task is considered as special destinati-
on.

The technopark is contribution of the state to the future, a
center of the permanent reproduction of the new innovative com-
panies, which completed the development of their projects and
are ready to submit the new competitive production to the mar-
ket.

The most of the parks is near the regional scientific and
technological clusters (65%) and specialized in accordance with
the main directions of the technological sector (about 50%).
According to the analysis of the foreign experience, the innovati-
ve economy may be formed in the innovative society, where
innovations define character of the activity of an enterprise, orga-
nization, where innovative thought becomes the basis for deeds,
sights and aspirations of the individual and educational, scienti-
fic and business communities work in touch with partnership and
business relations. Thus, intention on problem of formation of the
innovative society was emerged.

During the analysis of the experience of other states, we
mainly interested in problems of the territorial development, new
role and responsibility of the regions for solution of the innovati-
ve tasks, destination of the higher school in formation of the
knowledge society.

We rely on the higher education institutions and scientific
centers, which are active participants of these processes in the
country. We stake on the higher education institutions and the sci-
entific centers, which respond to this problem and make contact
with us.

Taking all this into account, the question arises as to whet-
her the technopark may influence on problems of education and
training personnel in the higher education institutions The tech-
nopark is in the field of education - how can we imagine and see
it? That is a question.

Academician Arif Pashayev
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Hoporue unrareiu!

3a nocnegnue 30 jeT MHOrME 3amafHble CTpaHbl IPOLLIN
OCHOBHBIE 3Tanbl OOHOBIIEHUSI SKOHOMUKH M OOIIECTBA, CTaHOBIIE-
HUS U Pa3BUTHS MHHOBAIIMOHHBIX MPOIIECCOB B BBICIICH IIIKOJIEC U HA
pPETHOHAIBHOM ypOBHE.

Heinemnuit atan 3asBi1eH pyKOBOAUTEISAMU CTPAH KaK ONpe.-
eI, OH JOJKEH JaTh CTapTOBOE YCKOPEHHE pPa3BUTUIO
oOmecTBa 1 YKOHOMHUKHU U MPU3BaH 00ECHEUUTh MPOPHIB B BHICOKO-
TEXHOJIOTUYHOE Hay4yHO-oOpa3oBarenbHOe oOmecTBo. OnuH u3
pyOexeit Ha 3TOM Iy TH — MEePEXo]] K IKOHOMHKE 3HAHUHA U (HOPMHUPO-
BAHWIO MHHOBAIIMOHHOI'O OOIIECTBA.

YTBepxkaeHne HHHOBAIMOHHOTO OOIIECTBAa — HE JalbHSSA Mep-
CHEKTUBA: PsiJ TOCYIapCTB NPU3HAIM HEOOXOIMMBIM 3aiBUTH 00
HTOM B CBOMX KOHIICTIIUAX U CTPATETHUSX, MpOrpaMMax pa3BUTHS Ha
OMKalIyr0 TepcrneKTuBy. ECTecTBEHHO, MX OMBIT M B3MNISIBI Ha
peIIeHre 3TOM HOBOM 3a/1a4M, MEXaHU3MBI H HHCTPYMEHTBI, KOTOPBIC
MPEJIOKEHBI JIJIS1 HETIOCPEICTBEHHOTO MCITOIb30BaHUS, TIPEACTABIISA-
10T 3HAUUTEIbHBIA MHTEPEC U MOTYT CIIY>)KUTh ONPEACIEHHBIM OpHU-
EHTUPOM.

[IpoGnema cTaHOBIIEHUSI MHHOBAIIMOHHOTO 00IIIECTBa 3a pyoe-
YKOM HMHTEpECHa Ha MpUMeEpe YEThIpeX TOCYIapCTB, KOTOPBIE CBOEH
JTMHAMUKOW TPUBIIEKIIN BceoOIee BHuManue, — Kanaaer, Upnanann,
Ounnsuauu u FOxuoit Kopen.

[Toyuemy nmeHHO OHM BBIOpaHBI Tt aHanu3a? Eile HeckoiabKko
necstwinetuit Hazan Kanama, Upnmanaus, @uunsanus u FOxHas
Kopest — B 4ncie nociieqHux 1o cBoOeMy pas3BuTuio B EBponeiickom
Corose, A3uarckoM peruone u B CeBepHoil Amepuke. OHU BIEpBBIE
3a8BUIM O CTPEMJICHUHM K (HOPMHUPOBAHUIO HHHOBAIIMOHHOTO
o011ecTBa, BBEJU 3TO MOHATHE B OQUIMAIBHBIA 000POT, MPUHSIH
PSAI peLIEHUI U 3aKOHOJIATENIbHBIX aKTOB U ONPENEININA CBOEH IIaB-
HOM 11eJIbIO IBUJKEHUS HA 9TOM ITyTH.

Jns Hac kpaliHe Ba)KHO, YTO OHU CJHIEJIAJIM CTABKY B MEPBYIO
ouyepeqs Ha 00pa3oBaHUE U HAyKy U B YHCIIE TIEPBBIX MPUCTYIIIN K
MPAKTHIECKOMY (POPMHUPOBAHUIO «IKOHOMHUKH 3HAHUI.

NHHOBAIIMOHHOE O0O0IIECTBO — ATO OOI[ECTBO CBOOOIHBIX H
TBOPYECKHUX JIIOAEH, 00IIECTBO, OTKPBITOE KO BCEMY HOBOMY, B TOM
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Yyclie B 3KOHOMUYECKOM xHu3HU. [Ipn 3TOM Takoe 00111eCTBO MOXKET U
JOJDKHO TAPMOHUYHO COSIUHSATRCS C HAIIUM KOHCEPBATHBHBIM OTHO-
IICHUEM K TyXOBHBIM [IEHHOCTSIM.

[IpoGmemsr mepexoma K HOBOW JKOHOMHKE, yTBEPKICHHE
PETMOHOB KakK BEAYIIUX TEXHOJOTHYECKUX IUIOMAJ0K (TTapKOB)
WHHOBAIMOHHOTO PAa3BHUTHUSA, POJb W YYacCTHUE BBICIIEH IIKONBI B
pELICeHUH ATOM 3a7]auyd pacCMaTpPUBAIOTCS KaK 0c000€e ImpeaHa3Have-
HUE.

TexHomapk — 310 BKJIaa B Oyayiiee, IIEHTP MOCTOSHHOTO BOC-
MIPOU3BOJICTBA HOBBIX MHHOBAI[MOHHBIX KOMITAHHM, KOTOPHIC 3aBep-
IIMJIM OCBOCHUE CBOMX MPOEKTOB U TOTOBBI BBIUTH HA PHIHKUA HOBOU
KOHKYPEHTOCTIOCOOHON MPOIYKITUH.

BonbmuHCTBO TapKOB HAXOAATCS B HEMOCPEICTBEHHON Onu-
30CTH OT PErHOHATBHBIX HAyYHO-TEXHOJOTHUYECKUX KIIACTEPOB
(65 %) u cienuaNu3UPYIOTCS B COOTBETCTBUH C OCHOBHBIMHU HaITPaB-
JIeHUSIMHU HOPMHUPYEMOTO TEXHOIOTHIECKOTo cexTopa (1o 50%). Kak
MOKa3bIBAET aHAIN3 3apyOEkKHOTO OIMbITa, CTAHOBUTCS Bee Ooree oue-
BUIHBIM, YTO MHHOBAIIMOHHAs IKOHOMHKA MO-HACTOSIIEMY MOXKET
(bopMHpOBATECS B MHHOBAIIMOHHOM OOIIECTBE, B KOTOPOM HHHOBA-
IIUU OTIPEIEIISFOT HAIIPABICHUE W XapaKTep JACATEIbHOCTH TPEATPH-
SATHS, OPTaHU3AINH, TJ€ HOBOE MBIIIJICHUE CTAHOBUTCS OIPEAEIISIO-
IIMM B MTOCTYIIKAX, B3MVIS/AaX, YCTPEMIICHUSIX YEIOBEKa, a 00pa3oBa-
TeJIbHOE, HAyYHOE W OM3HEC-cOOOIIecTBa padOTAOT B MOJTHOM KOH-
TaKTE Ha pealbHOM OCHOBE MapTHEPCKUX, NEIOBBIX OTHOIIEHUH. Tak
BO3HUK 3aMBICE]l pAaCCMOTpPEHUs MpobIeMbl (HOPMUPOBAHHSI MHHOBA-
LMOHHOTO OOIIECTBA.

[Ipu ananuse ombiTa APYTUX TOCYIApPCTB HAC OOJBIIE MHTEpE-
COBaIM TMPOOIEMBI TEPPUTOPUATHLHOTO PA3BUTHUS, HOBAas pPOJb H
OTBETCTBEHHOCTh PETHOHOB 3a pELICHWE WHHOBAIIMOHHBIX 3a/1ad,
ocoboe npeaHa3HaYeHNe BBICHICH MIKOJBI B GOPMUPOBAHHH OOIIECT-
Ba 3HAHUM.

MBI pacCUUTHIBAEM Ha BY3bl H HAyYHBIE IIEHTPHI, KOTOPBIE SIBIIS-
I0TCSA aKTUBHBIMHM YY9aCTHUKAaMHM 3THX MPOIIECCOB B CTpaHe. Bo Bcex
CIIyJasiX MBI JIeJIaeM CTaBKy Ha TO, YTO 110 JAHHOH MpoOIeMe OTKIIUK-
HYTCS M YCTAHOBSIT C HAMU KOHTAKT BBICIINE Y4eOHBIC 3aBEECHUS U
Hay4HBIE LIEHTPBHI.

B cBs13u ¢ 3TM BCTaeT BONpoC, B KaKoi cyliecTBEHHOU (popme
TEXHOMAPK MOXET OKa3aTh KAauyeCTBEHHOE BIUSHUE Ha TPOOIEMBI
o0Opa3oBaHMs ¥ MOJATOTOBKH KaJpoB B By3ax. TexHomapk B cdepe
o0pa3oBaHUs — KaKUM €r0 MOXKHO TMPEACTaBUTh W BHUAETH? BoOT
BOIIPOC.

AKanemMuKk Apugp Ilawaes
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QUYUDIBI MUHORRIK TURBINININ KINEMATIK
SXEMININ SECILMOSININ 9SAS PRINSIPLORI

R.O. QURBANOV

Mogqalads segilmis aktiv kinematik sxemli turbinlords sorfin verilmis diapazonunda vo
konstruktiv parametrlorin se¢ilmis qiymotlorinds dévrlor saymin tominedici qiymseti, mayenin
hiicum bucagi ils ¢ixig bucaqlarinin qiymatlorindon asili olaraq toyin olunma metodikasi verilmisdir.

Acar sozlari : turbobur, turbin, hiicum bucagi, ¢ixis bucagi, xarakteristik omsal.

Giris. Quyularin dorinliyi artdigca, qazma borularinin is soraiti ¢otinlosdiyino gors,
gazma siiroti getdikco azalmaga baslayir. Dorin quyularin rotor {isulu ilo qazilmasi somorali
olmur. Buna gors ds turbin tisulu ilo gazmaya ke¢mok lazim galir.

Coxpillali turboburlar is prinsipi etibari ils hidravliki turbindon ibarat olub, quyu dibina
gondoarilon gilli mohlul vasitasi ilo harokats gatirilir. Turbobur hidravliki miiharrik oldugundan
onun asas is¢i orqant hidravliki turbindir. Turboburun turbinindon kegon gilli mahlulun enerjisi
mexaniki iso ¢evrilorak val tizorinds toplanir. Statordan kegon gilli mohlul miioyyan istigamato
malik siiratlo rotora daxil olub onu harokato gatirir. Gilli moahlulun sarfindon va tozyiginden
asili olaraq miioyyon giic, firlanma momenti vo firlanma siirati alinir.

Islonilon quyudibi miihorrikin is¢i orqanini hidravliki turbin qobul edirik. Bu turbin adi
hidravliki turbindon 6z andazas 6l¢iilori, konstruksiyasi, eloco do 6z energetik xiisusiyyatlori ilo
forqlonir.

Turbin, val {izerinds miisyyan hiicum bucagi altinda yerlosdirilmis metal 16vhslsrin
verilmis addimla diiziimiindon ibaratdir. Bu lovhaleri turbinin porlori adlandirirlar. Turbin
layihalondirilorkon porlorin hamisinin eyni soraitde islonmasina nail olmaq lazzimdir. Bu o
demakdir ki, har bir par arasindan axan mayenin basqu itkisi turbinin hansi rejmds iglomasindon
asilt olmayaraq eyni olmalidir. Beloliklos, har paralel porlor arasindan kegon maye sorfi eyni
olar vo orada yaranan basqi forqi barabor olar, bu isa turbin valina verilon giiciin doyismoz
galmasina sabab olar vo dovrlor saymi yaradan moment do sabit galar.

Masalonin qoyulusu. Turbin layihslondirilorkan par aparatinin tipinin diizgiin se¢ilmasi
cox vacib vo prinsipial masaladir.

Coxporli turbinin layihslondirilmosinin on sado yolu diiz porli turbin sobokasinin
se¢ilmosidir.
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R.O. Qurbanov

Hazirlanma texnologiyasina gors bu tip turbinlor ¢ox asan va iqtisadi cohotdon daha
alverislidir.

Diiz porli turbinlor miirakkab profilli turbinlora nisbaton kicik dovrlor sayina malik-
dirlor. Bu isa quyudibi miihorrikdo miirokkob qurulusa malik redukturdan istifado etmoyin
qarsisini alir.

Parlorin radial 6l¢iisii turbin valina nisbaton ¢ox boyiik alinmir, elo bu sabobdon turbin
kanallarindan kegon maye axiinin parlara verdiyi giictin hidrodinamiki soraiti eyni olur.

Masalanin halli. Turbin layihslondirilorkon kinematik sxemin seg¢ilmosi osas masalo-
lordon biridir. Bu sxemin se¢ilmosi zamani homiso siirot tichucagindan istifado olunmasi
moalumdur. Sxem vasitesilo mayenin parlora tosiri zamani axin siirotinin qiymatinin vo
istigamatinin doyigmosini ayani gostormak olur. Siirat {igbucag1 osason turbin aparatinin girisi
va ¢ixist liglin quruldugda boyiik maraq kasb edir. Turbin kanalindaki mayenin miitlaq siiratini

V homiso iki toplanana ayirmaq olur: nisbi siiret V, maye hissociklori turbinin porlorine

nisbaton herokst edir va ¢evravi siirst V, . Bu siiratin qiymat vo istiqamati turbinin ¢evrovi
slirating barabardir. Bu ti¢ stirat vektorlar1 qapali siirat ticbucagini yaradir. (Sokil 1)

V=V+V

Sakil 1. Turbinin giris va ¢ixisinda siirat iichucagi sxemi.
Sxemdos asagidaki sorti isarolor gobul olunmusdur:
o2, Bi— sxemdo uygun olaraq istigamatlondiriciyo vo turbin kanalina mayenin daxil
olma bucagq]lart.

ay, B2 — sxemdo uygun olaraq istiqgamatlondiricidon vo turbin kanalindan mayenin ¢ixma
bucagqlari.
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Quyudibi miiharrik turbininin kinematik sxeminin se¢ilmasinin asas prinsiplori

Stirat ligbucaqglarimin miixtalif formada olmasi parlorin profillorinin formalarindan,
istigamatlondiricilordon va turbinin o&lgiilorindon asilidir. Bu parametrlor turbin pillssinin
omsalini togkil edir. Bunlari nazardon kegirarok

1) pillonin sarf amsali — mayenin oxboyu siiratinin ¢evravi siirato nisbatidir.

V2

C. =
z v,

(1

Noazoaro alsaq ki, mayenin ox boyu stiratini

__Q
VZ - Dophee (2)
eloca doa ¢evrovi siirati
Dopn
V= =22 (3)

60

kimi gostormok olar. Onda pillonin sorf omsallarini agsagidaki sokilds yazmagq olar :

v, 600Q
Cz = 7r o n2Dg,hen (4)

Burada

Q - porlor yerloson turbin kamerasindan ke¢on mayenin miqdart;

D, — turbinin orta diametri;

h - porlorin hiindiirliyt;

& — axinin parlor torafindon sixigdirilma omsali;

n — turbin valinin doqiqadoki dovrlor sayidir.

Beloliklo, C, sorf amsalinin Q sarf diapazonu va Dy, h, & parametrlori daxilinds toyini
demakdir, bu isa digar is¢i xarakteristikalarin tayini tiglin asas yaradir.

2) dovretmd amsah — axinin turbininin girisindoki vo ¢ixisindaki miitloq siiratlorinin
cevravi siirat istigamatinda proyeksiyalar farqlorinin ¢evravi siirato nisbatidir.

Cy = w (5)

digor torafdon, Eylerin turbin hagqinda ikinci teoremini istifads etsok (V,, = V),
onda asagidaki ifadoni almis olariq
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R.O. Qurbanov

H
2Cy, = v (6)

2g
Belalikla, dovretms amsali €y, turbinin nisbi iggdrma gabiliyyatini saciyyalondirir.

3) reaktivlik daracasi — turbin parlorinin girisi ilo ¢ixisindaki tozyiqlor forqinin, turbin
aparatinda yaranan tozyiqlor forqins olan nisbatidir.

AP
Preak = ﬁ (7)

Enerji itkisini nozors almadan Bernulli tonliyini istifado etsok, reaktivlik doracasini
asagidaki sokilds ifads etmok olar :

w3 w?
APy 29 29
P = = 8
reak = Rprapy . VE Vi, Wiwi ®)
2g 2g
burada
APy — istigametlondiricido yaranan tozyiqlor forqi;
Wiva W, — istigamatlondiricids turbin kanalindaki mayenin nisbi siirati;
Var — istigamatlondiricido mayenin miitloq siiratidir.

Belaliklo, reaktivlik doroacasi, turbin daxilindo enerjinin ¢evrilmo gaydasini sociy-
yalondirir. Reaktivlik doracasini, (7) va (8) tonliklorini stirat tighucagi vasitosi ilo asagidaki
sokilda tapa bilorik :

Wop
vy

9)

Prear =

burada, W,, — ¢evrovi siirot istiqgamatindo nisbi siiratlorin orta vektor qiymotlorinin
proyeksiyasidir.

Cevravi siiratin istonilon giymatlorindo C,, Cyr vo P omsallarina qiymst vermokls
slirat tigbucaqlarint qurmagq olar.

Stirat ligbucaglarindan mayenin turbino giris vo ¢ixis bucaqlarini toyin etmok miim-
ktindiir. ( Sokil 1) :

tg al = = (10)
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Quyudibi miiharrik turbininin kinematik sxeminin se¢ilmasinin asas prinsiplori

C, C,
tga, = - C 11D
Var 1- Preak - %
C, C,
2 rea
C C,
tgf, = = < (13)
Wzvr Vi + Progk
2 rea

Gortindiiyli kimi, turbinin kinematik sxemi turbin pillesinin xarakteristik amsallar1 ils
toyin olunur. Bu kinematik sxemlori aragdiraq.

1. Reaktiv tipli turbin pillssinin siiratlor tighucagi asagidaki kimidir (Sakil 2.):

Sakil 2. Reaktiv tipli turbin pillasinin siiratlar iicbucag

Gostarilon siirat ticbucagini nozora alsaq, turbinin xarakteristik omsallar1 asagidaki

sokilo diisor.
» Dovretmdomsah - Cy_ = % = % = % =1
- . w 0.5V
> Reaktivlik dorocasi — P,pq = —22 = 85V — 0.5

Vr Vr
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R.O. Qurbanov

Bu kinematik sxemin digorlorindon forqi ondadir ki, mayenin sarfini sabit saxlamaqla,
dovran sistemindo tozyiqlor forgini sabit saxlamaq mumkiindiir., f.i.s. yiiksokdir, parlorin
konstruksiyasi daha texnolojidir.

2. Aktiv tipli siirat tigcbucagi asagidaki kimidir (Sokil 3.) :

\j\“‘b \J%‘Z

Sakil 3. Aktiv tipli turbinin siirat iichucagi.

Turbin pillesinin xarakteristik omsallar1

" Vir—Var _ Vip 2V
> Dévretmoomsah - Cy = % = % =r=2
T T r

WOI’Vr =0
v,

Bu kinematik sxemin reaktiv tipli turbindon forqi ondadir ki, nisbaton kigik dovrlor
sayinda nisbaton sabit burucu moment almaq miimkiindiir, bu iso turbinin pillslerinin sayini
azaldir. Bu tip turbinin monfi cohati iso f.i.5. — nin nisboton azligidir. Bunlar1 nozors alaraq,
quyudibi miiharrikin turbinini aktiv pillali turbin qgobul edirik. Belo turbin {i¢tin Tyr =2,

P.car = 0 qiymatinds giris va ¢ixis bucaqlarinin asililigi agagidaki kimi olar :

» Reaktivlik doracesi — P, =

tgay = = == (14)

tga, = = 5= (15)
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Quyudibi miiharrik turbininin kinematik sxeminin se¢ilmasinin asas prinsiplori

C c,
tg.B1=C = =2 - =Cz
Vi Z—-0
T_Preak 2
C, C, _
tgﬁ2=c - =2 = =_Cz
Vr & 0
T"'Preak 2+

(16)

(17)

Belaliklo, secilmis aktiv kinematik sxemli turbinlords sorfin verilmis diapazonunda vo
Dop, h, & konstruktiv parametrlorin se¢ilmis qiymotlorinde dovrler saymin tominedici qiymati,
mayenin hiicum bucagi ilo ¢ixis bucaglarinin qiymstlorindon asili olaraq toyin olunacaq, yoni

a, = Zﬁz

Natica. Turbin sxemlorinin secilmosing istinad edorok quyudibi miihorrikin islonmo-

sinin asas prinsiplori toqdim olunmusdur;

Islonilmis quyudibi miihorrikin turbininin xarakterik omsallar1 togdim olunmus, aras-

dirilmis vo shomiyyatlori toqdim olunmusdur;
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OCHOBHBIE ITPUHITATIBI BBIBOPA KHHEMATHYECKON
CXEMBI TYPBUHBI 3ABOMHOTIO JIBUTATEJISA

P.A. KYPBAHOB

B pabote Ha ocHOBe BBIOOpa aKTMBHOW KMHEMAaTHYECKON CXeMBbl TypOWHBI NPHU 33JaHHOM

JArana3oHe pacxoJa U KOHCTPYKTUBHBIX IMapaMe€Tpax B 3aBUCUMOCTH OT 3HAYCHUA yIJIa aTaKu U BbI-

XOJHOTO YIJIa JJaHa METOANKA ONpPEJIENICHNS YaCTOThI BPAILlEHUS! TypOUHBI.

BASIC PRINCIPLES OF SELECTION OF KINEMATIC
DOWNHOLE MOTORS

R.A. GURBANOV

In this paper, based on the choice of the active kinematic scheme of the turbine at a given
range of flow and structural parameters depending on the angle of attack and angle of the output given

the methodology for determining the frequency of rotation of the turbine.
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Sualti neft va qaz kamarlorinin “J”-iisulu ilo ¢akilisi zamani garginlik-deformasiya ...

o, |"FF—R
H, = [bur]—l (24)
p
Onda sualt1 boru komarinin buraxilabilon ¢akilmo dorinliyi (Huakcor) asagidaki kimi
olar:
o0,,1"F—R
Hmak.cak =h+Hmax =h+[b“”]—1 (25)
p

Yuxarida geyd olunanlar1 nozoro alaraq sualti boru komoarinin gorginlik voziyyatini
milayyan edon parametrlori asagidaki ardicilligla hesablamaq olar:

1. (17) ifadssine asason ¢; yiikiiniin toyini.

R, = 0, - F ifadosino uygun x=/ kesiyinds yaranan R; qiivvasinin toyini.
x=0 kasiyinds yaranan R, qiivvasinin (18) ifadosino asason tapilmasi.
(10) ifadssine uygun C; smsalinin toyini.

(8) ifadasing asason Cy, (9) ifadasing uygun iss C; omsalinin tapilmasi.
(20) tonliyins asason C; amsalinin tayini.

(22) sortino asason yoxlama.

(24) ifadasine asason H,,,,—1n toyini.

(25) tonliyino uygun olaraq H . coi—1n hesablanmasi.

Gger bu zaman 7-ci addim (22) sorti 6donilmazsa, onda prosedur tokrar olunur.

Boru komarinin garginlik vaziyystinin geyd olunan ardicilligla hesablanmasi niimunasi
asagida verilmisdir.

00N AW N

Hesablama diametri D= 539 mm, divarinin qalinligr 6=10 mm olan boru komari ii¢tin
aparilmigdir. Secilmis diametra uygun gobul edilmis parametrlor.
F=163-10" m®
J=54659-10" m*
W=2066-10" m’
q0=100,2 kg/m
61=80-10" kq/m’
6,=20-10" kq/m*
[Gbur]=4000-10"* kq/m?
P=331,3 kg/m
Verilmis bu qiymaotlora asason hesablamani aparmaq {igiin vacib olan parametrlori toyin
edok. Bunun {i¢iin /=30 m qobul edok.
Verilmis bu qiymotloro asason boru komorinin gorginlik-deformasiya voziyystinin
hesablanmasi {i¢lin lazim olan parametrlorin asagidakl qiymatlori alinmisdir:
q:/=1878,0 kq/m
R/=13024 kq
Ry=5194 kq
go=607,1 kq/m
c/=-6221
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c/1,1-10"
c>=-1010955
c5=-2,08-10"
h=49 m
(22) sortino osason (1-ci tonlik) Xma-in qiymoti x,, =18,46m oldugu li¢lin homin

sortin 2-ci tonliyins asason yoxlama aparaq.
18,46

18,780

1,002

2 18,780
1,002

100,2 - (30)* ( j "
~6221-18,46-1010955< [0, |- W

61297| <o, |- W = 82640
Gortundiiyli kimi mohkomlik sorti 6donilir. Onda (24) ifadesine asason buraxilabilon
dorinlik asagidaki kimi olar:
H_. =192864m
Beloliklo (25) ifadssine uygun olaraq boru komorinin buraxilabilon ¢okilis dorinliyi
ictin asagidaki qiymati alariq:

Hypak.con = h+ Hmax = 1977,6411’1

Maksimal oyici momentin (Xma=18,46m olduqda) M . =61297,08kg -m toskil

etdiyini nazaras alsaq boru kamarini sixan maksimal gorginlik asagidaki kimi olacaq:

M, _ 61297,08

max

W 2066-107°

|O-max -

=2967-10*kq/ m*

=2967-10* <o, |=4000-10* kg/m* sorti sdanilir.

Gortindityti Kimi |Opg

Mj-ayici momentin vo Ry-kosici qiivvonin komorin dib hissasinin uzunlugu boyu
doyismosi uygun olaraq sokil 5. a) vo b)-do gostorilmisdir.

Verilon xarakteristikaya malik boru komarinin ¢okilisi zamani donizin real dorinli-
yindon asili olan /4 parametrinin malum qiymstinds /-in buraxilabilon qiymati {i¢tin tokliflorin
hazirlanmas1 mogsadilo ¢okilis baglanana kimi / vo A-in miixtalif qiymatlorindo gorginlik
vaziyyatinin hesablanmasinin aparilmasi zoruridir. Bu mogsad {i¢iin, sualti boru komorinin on
boyliik gorginlik voziyyatinds olan dib hissasinin uzunluq intervalint miioyyan etmok magqsadilo

asagidaki sortlorin yerina yetirilmasi vacibdir:
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Sualti neft va qaz kamarlorinin “J”-iisulu ilo ¢akilisi zamani garginlik-deformasiya ...

a)

M, 107, kq'm

b)
15000

10000

5000

25000 |m—

-10000
R,,kq

Sakil 5. M, — ayici momentin (a) va R, — kasici qiivvonin (b) komarin
dib hissasinin uzunlugu (1) boyu dayismasi
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{ql(lnql—lJH}qol
4o 4, —0,-F
n2 9L
q
{q‘(ln % —1}1}-%1
B\ % <lo, | F-H-P
n2 9
4y (26)
oo dol (ﬁ 4|
1
lnql 90 4,
qy
%'12 q o 901 q
s=2L(9) " || 2L 8l <won, )=
hﬁﬁ 90 ln& 90
9 9

Indi isa (26) sortina osasan yoxlamalar aparaq. Homin ifadenin 1, 2 va 3-cii sartlori {izro
yoxlamalar ddonilir. 4-cii sorto osason x,.=18,46 m giymoti iigiin [S(/)|=61297,72 kq'm vo

S =8222680 kq'm qiymatlori alinir.

Sualtt boru kamarinin dib hissasinin uzunlugunun maksimal moments gora buraxilabilon
intervali sokil 6-da gostorilmisdir.

Beloliklo, dorin su hovzalorinds “J”-tisulu ilo neft-qaz komoarlorinin ¢okilisi zaman1 boru-
larin saquli olaraq suya salinmasi hali ticin komoarin konfiqurasiyasi vo gorginlik-deformasiya
vaziyyatini toyin etmak iiclin hesablama tisulu toklif olunub.
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Sualti neft va qaz kamarlorinin “J”-iisulu ilo ¢akilisi zamani garginlik-deformasiya ...
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Sokil 6. Sualti boru kamarinin dib hissasinin uzunlugunun maksimal
momenta gora buraxila bilon intervali

AHAJIN3 HAIIPSI)KEHHO-AE®@OPMHUPOBAHHOI'O COCTOAHUS ITIOJABOJHBIX
HE®TETI'A30ITPOBOJOB ITPH YKJIAJKE “J”-METOJOM

I'.T. MICMAWBUIOB, M.M. T'YJIMEB, B.K. 'VJINEB

B paGote npezcraBiieHbl pe3yNbTaThl IPOBEJCHHBIX UCCIIEOBAHUI IO pa3pabdOTKe METOIUKH paccye-
Ta A7 aHanu3a KOH(QUTYpaluu M ONpelesieHHs HaNpsDKeHHO-Ae(OPMHUPOBAHHOTO COCTOSHHUST MOPCKHX
TIOJIBOIHBIX HE(TEra30MpoBOAOB MPH YKIaKe TpyOOIpoBOAOB Ha OOJBIIMX IIyOHHAX “J”’-MeTo0M.

ANALYSIS OF THE STRESS-STRAIN STATE OF UNDERWATER OIL PIPELINES
DURING INSTALLATION BY "J"-METHOD

G.G. ISMAILOV, M M. GULIEV, V K. GULIEV

The paper presents results of research to develop methods of calculation for configuration analysis
and determination of the stress-strain state of marine oil and gas subsea pipelines during laying at great
depths by "J"-method.
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