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Prezident Ilham Bliyev Géycay
soharina icmali suyun verilmasi

marasiminda istirak etmisdir

B Oktyabrin 6-da Prezident ilham Oliyevin Goycaya safari carcivasinds rayon
markazina tomiz icmali suyun verilmasina baslanilib.

Dovlat bascgisi avvalca “Goycay so-
horinin su tochizati vo kanalizasiya sis-
temlorinin yenidon qurulmasi” layihasi
ilo tanis oldu.

“Azorsu” ASC-nin sadri Qorxmaz
Hiiseynov Prezident Ilham ®Oliyevo
molumat verdi ki, layitho Azorbaycan
hékumoti vo Asiya Inkisaf Banki to-
rofindon birgo maliyyolosdirilon “Sohor
su tochizat1 vo kanalizasiya layihosi” vo
“Su tachizat1 vo kanalizasiya investisiya
programi1” ¢oar¢ivasindo hoyata kegirilir.
Layiho 2035-ci ilo godor perspektiv

4/2015

inkisaf nozoro alinmaqla Goygay soho-
rinds 43 min nafaorin igmali su va kana-
lizasiya xidmotlorindon istifadosinin
yaxsilagdirilmasina hesablanib.

“Sohor su tochizati vo kanalizasiya
layihosi”nin icrasimna 2008-ci ildo bas-
lanilib. Bu marhoslods Gdycay soharinin
igmoali su tochizatinin yaxsilagdirilmasi
magsadils {li¢ subartezian quyusu gazilib,
sugotiriicii kamera vo xlorator binasi,
har birinin hacmi 2000 kubmetr olan ki
anbar insa edilib. Eyni zamanda, “Goy-
cay Sukanal” Toéromo Sohmdar Comiy-

°0
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Prezident [lham Bliyev Goycay soharina igmoli suyun
verilmosi morasiminda istirak etmigdir

yati ii¢lin yeni ofis binasi va istehsalat
bazasi insa edilib, zoruri masin vo me-
xanizmlor alinib.

Diqqota ¢atdirildi ki, “Su tochizat1 vo
kanalizasiya investisiya proqrami” layi-
hasinin icrasina iso 2012-ci ildo bas-
lanilib. Bu marhalodo Gdygay soharinin
igmoli su tochizatinin yaxsilagdirilmasi
mogsadilo iki subartezian quyusu qa-
zilib. Golocokdo daha {i¢ quyunun gazil-
mast naozords tutulur.

Goriilon islor gargivasindo artezian
zonasinda har birinin tutumu 500 kub-
metr olan iki anbar tikilib, buradan so-
hara qoador 5,6 kilometr uzunlugunda
magistral su xotti ¢okilib. Layiho ¢orgi-
voasindo ingasi nozordos tutulmusg 147 ki-
lometr uzunlugunda i¢moali su sobo-
kasinin tikintisi tam yekunlasib, 9761
tinvana birlogmao verilib. Hor bir abunagi
smart tipli saygacla tomin olunub.
Hazirda sohorin biitiin ohalisi fasilasiz

@6

igmali su ilo tomin edilir.

Sohorin kanalizasiya infrastrukturu-
nun yenidon qurulmasi islori ¢orgi-
vosindo layiholondirilmis 123 kilometr
uzunlugunda kanalizasiya sobokosinin
insas1 da basa c¢atdirilib. Goygay soho-
rindo tullant1 sularinin tomizlonmosi
maqsadilo mohsuldarligi sutkada 20 min
kubmetr olan qurgu tikilocok. Layihonin
icrast 2016-c1 ildo tam basa catdirilacaq.

Qeyd edildi ki, Gdycay sohorinin
morkozlosdirilmis igmali su tochizati sis-
temi 1930-1970-ci illorde morholalorlo
yaradilib vo istismara yararsiz voziy-
yotdo idi. Yeni layiho icra olunana qodor
abonentlora igmali su sutkada 1 saat ol-
magqla grafiklo verilirdi.

Prezident ilham Bliyev Gdygay so-
horing tomiz igmali suyun verilmasini
bildiren diiymeni basdi.

Sonra xatira sokli ¢okdirildi.
|
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Nazirlar Kabinetinin 2015-ci ilin 9 ayinin sosial-
igtisadi inkisafinin yekunlari va qarsida duran
vazifalara hasr olunmus iclasi keg¢irilmisdir

B Oktyabrin 12-ds Prezident flham Bliyevin sadrliyi ilo Nazirlor Kabinetinin
2015-ci ilin 9 aymn sosial-iqtisadi inkisafinin yekunlar1 vo qarsida duran

vazifalora hasr olunmus iclasi1 kec¢irilmisdir.

Prezident ITham Oliyev bu il diinyada
davam edon bdhrana, neftin qiymatinin
kaskin diismasino, 6lkomiza qgarsi osassiz
tozyiqlora vo bozi hallarda toxribatlara
baxmayaraq, 6ton 9 ayda Azorbaycan
iqtisadiyyatinin inkisaf etdiyini bil-
dirmisdir. Bu dovrdo iqtisadiyyat 3,7

4/2015

faiz, sonaye istehsali 2,1 faiz, gqeyri-neft
sonayesi 10 faizdon ¢ox, kond tosarriifati
istehsal1 6,7 faiz artmisdar. lin 9 ayinda
inflyasiya 3,7 faiz toskil etdiyi halda,
ohalinin pul golirlori 5,8 faiz artmis, 6lko
iqtisadiyyatina biitlin monbolordon 16
milyard dollar sormays qoyulmusdur.

0
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Ddovloat basgisi sosial sahada icra olu-
nan layiholordon danisarkon qeyd et-
misdir ki, 6ton dovrdo 6lkods 34 moktab,
26 usaq bagcast, 11 tibb miiossisosi ti-
kilmis vo ya osaslt sokildo yenidon qu-
rulmugdur. ©halinin sosial vaziyyatinin
yaxsilagdirilmast ilo baglt xeyli is
goriildiiyiinii deyon Prezident Ilham
Oliyev xiisusile iinvanli sosial yardimin
verilmasinda soffafligin tomin edildiyini
vurgulamis vo bildirmisdir ki, hazirda
500 min insan, yoni 114 min ails tinvanlt
sosial yardim alir. Yeni is yerlorinin
yaradilmasi istiqgamatinds dovlat siyaso-
tinin ardicil hoyata kegirilmasi noti-
cosindo 9 ayda 6lkods 87 min yeni is
yerinin agildigini, bunun da 67 mininin
daimi oldugunu deyon Prezident Ilham
Oliyev qazanilan ugurlar1 6lkemizin
miistoqil siyasat aparmasi vo Azarbay-
canda sabitliyin vo tohliikesizliyin tomin
olunmasi, vatondas hamrayliyinin moh-
komlondirilmasi ilo slagelondirmisdir.

Ddovlat basgisi bu il 6lkemizin tranzit
imkanlarinin  genislondirilmosi iigiin
olamoatdar hadisalorin bas verdiyini,
Cindon Azorbaycana ilk konteyner
qatarinin gatirildiyini, Baki-Tbilisi-Qars
domir yolunun Azarbaycan hissosinin
tikintisinin basa ¢atdigini bildirmisdir.
“Conub” qaz dshlizinin yaradilmasi ilo
bagli bu ilin 9 ayinda xeyli is
goriildiiylinii, “Sahdoniz-2” yataginin
islonmosi, TANAP layihosinin icrast ilo
bagli ciddi addimlarin atildigini digqoto
catdirmisdr.

Ordu quruculugu ilo bagl da 6lkodo
mithiim iglerin goriildiiyiinii, bu sahonin
golan il do prioritet olacagini, ordunun
maddi-texniki  bazasinin  mdhkom-

()8

londirilmosi ilo bagl todbirlorin go-
riillocoyini vurgulayan Prezident [lham
Oliyev tomas xottinds Azorbaycanin tam
istlinliiys yiyelondiyini, diismanin biitlin
toxribatlarinin qarsisinin alindigini, ton
ay tomas xottindo diismonin toxribat
qrupunun mohv edildiyini, onlarin agir
itkilor verdiyini bildirmisdir.

Sonra iqtisadiyyat vo senaye naziri
Sahin Mustafayev, sohiyye naziri Oqtay
Siraliyev, tohsil naziri Mikayil Cabbarov
cari ilin 9 ayinda goriilon islorle bagl
maruzo etmislar.

Yekun nitqindo Prezident ilham
Oliyev bildirmisdir ki, qlobal raqabat-
lilik qabiliyyatino gore Davos Igtisadi
Forumu 06lkomizi 40-c1 yerds qorar-
lagdirmigdir. Bununla da Azorbaycan
MDB-ds birinci yerdadir, beynalxalq
reyting agentliklori do 6lkomizin rey-
tinglorini yiiksoltmisdir. Olkado maliyyo
intizaminin  giiclondirilmasinin, izafi
xarclora yol verilmomasinin vacibliyini
deyon dovlat baseist bildirmisdir ki, pri-
oritet togkil etmoyon layihalore vasaitin
ayrilmas: dayandirilmali, biidea xorc-
lorinin strukturuna yenidon baxilmali va
blidco vasaiti gonaotlo islodilmalidir.
Bundan slava, sahibkarlar vergilori vax-
tinda 6domali, onlarin qarsisinda asassiz
o0domoalarls bagl talob qoyulmamalidir.
Korrupsiya ilo miibarizo hallarinin daha
da giiclondirilmoasinin, bu sahods sistem
xarakterli islahatlarin davam etidiril-
masinin, “ASAN xidmat”in foaliyyatinin
genislondirilmasinin zoruri oldugunu
deyon Prezident Ilham Sliyev korrup-
siya va riisvatxorluga qarsi miibarizoda
ictimai nazaratin do giiclondirilmosinin
ohomiyyotindon danigsmisdir. Dovlot

4/2015
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Nazirlor Kabinetinin 2015-ci ilin 9 ayinin sosial-iqti-
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bascis1 qeyd etmisdir ki, 6lkeds daya-
niql inkisafin tomin olunmasi ii¢iin bun-
dan sonra da sahibkarligin inkisafi diqqot
morkozinda saxlanilmali, xarici sorma-
yalar daha ¢ox geyri-neft sektoruna calb
olunmali, biznes miihiti yaxsilagdiril-
mali, yoxlamalarin tonzimlome mexa-
nizmlori hazirlanmali, yoxlamalarin vo
lisenziyalarin say1 kaskin sokildo asagi
salinmalidir.

Prezident ilham Oliyev kond tosarrii-
fatinin vo sanayenin inkisafi, meliorativ
tadbirlorin goriilmasi, yeni akin saho-
lorinin yaradilmasi, bundan oslave, dor-
man bazarinda vaziyyoto nozarotin daha
da giiclondirilmosi, metronun yeni stan-
siyalarinin tikintisinin davam etdiril-
masinin do vacibliyini diqqoete ¢atdirmas,
icmali su, kanalizasiya layihalorinin
davam etdirilocayini vurgulamisdir. “In-
frastruktur layihslorinin davam et-
dirilmasi nazards tutulur. Kond yollari,
qazlasdirma, igmali su layihaleri - biitiin
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rayonlarda bu proseslor genis viisot
almigdir. Ceyranbatan su anbarinda yeni
tomizloyici qurgunun artiq istismari goz-
lonilir. Bu da ¢ox bdyiik layihodir. Bir
neco il bundan avval monim istirakimla
o layihonin tomal das1 qoyulmusdur. Bu
giin artiq demok olar ki, bu layiha
hazirdir. Bakini tomiz, i¢moali su ilo
tomin etmok {li¢lin bu layihonin avozsiz
rolu olacaqdir™.

Birinci Avropa Oyunlariin 6lkemiza
marag1 daha da artirdigini, turizm sek-
torunun inkisafina tokan verdiyini deyan
dovlat bascist golon illorde kegirilocok
idman tadbirlorinin do bu baximdan
ohomiyyatli olacagini bildirmisdir. Prezi-
dent ilham Oliyev “Conub” qaz doh-
lizinin tikintisi ilo bagl todbirlorin
vaxtinda hoyata kecirilmasina dair
tapsiriqlar vermis, ilin sonuna qoador
nazards tutulan biitiin tadbirlorin ugurla
reallagacagina ominliyini ifads etmisdir.
|
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Ultrasiizgacli Sutamizlayici Qurgular

Kompleksinin agiligi olmusdur
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B Oktyabrin 28-d3 Ceyranbatan Ultrasiizgacli Sutomizloyici Qurgular Kom-

pleksinin acilis1 olub. Prezident ilham Oliyev marasimda istirak edib.

“Azorsu” Aciq Sohmdar Comiyyatinin
sodri Qorxmaz Hiiseynov ddvlotimizin
bas¢isina layiho {izro goriilon islorlo bagl
molumat verdi. Bildirildi ki, Ceyranbatan
Ultrasiizgacli Sutomizlayici Qurgular Kom-
pleksi Ceyranbatan goliinden suyun go-
tiirilmasi mogsadile tikilon hidrotexniki
qurgular, sutomizloyici qurgunun 6zl vo
onun komokei infrastrukturu, emal olunan
suyun optimal paylanmasi magsadils relyef
baximindan hiindiirliikkds yerlagon anbarlar-
dan vo qurgudan anbara qodor magistral
komordan ibaratdir.

Qeyd olundu ki, ohalinin daha keyfiyyatli
icmali su ilo tomin edilmasi, Bakiotrafi
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gosaba vo yeni yasayis massivlorinin igmali
suya tolobatinin 6donilmasi, Kiir sutomiz-
layici qurgusunda emal olunan suyun bir
hissasinin Aran vo Mugan bolgasine yonal-
dilmasi, eyni zamanda, Ceyranbatan suto-
mizloyici qurgusunun i¢iincii ndvbasinin
kéhnalmasi yeni qurgunun insasini zaruri
edirdi. Bununla yanasi, Taxtakorpii su an-
barinin vo Taxtakorpii-Ceyranbatan su
kanalinin tikintisi naticesindo Ceyranbatan
gbliindo  kifayst hocmdsa su ehtiyatinin
yaranmast yeni qurgunun xam su ilo tomi-
natina imkan verirdi. Bu mosoalo “Abseron
yarimadasinin igmali su tochizati, kanaliza-
siya va yagis sular1 sisteminin Master Plan1”
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layihosindo asas vozifa kimi garsiya qoyul-
musdu. Master Planda 1-ci vo 2-ci Baki,
Kiir, Ceyranbatan, Oguz-Qabolo-Baki su
komoarlorinin qidalandirdig: srazilorin sabe-
ko sistemlorini slagslondiracok va yeni tex-
nologiyaya asaslanacaq qurgunun tikilmasi
do oksini tapmisdi. Kompleks layiholon-
dirilorkon onun moévcud manbaslarls olage-
londirilmasi, hazirda istismar olunan ma-
gistral xatlorin tomiri vo ya gozalar zamant
su tachizatinda dayaniqlili§in tomin edilmasi
osas gotiirtildii. Miitoxassislorin apardigi
layihe-axtaris islori vo texniki-iqtisadi asas-
landirmalar naticesindo Ceyranbatan golii-
niin ehtiyatlarindan istifadoe etmoklo on son
- ultrasilizgoc texnologiyasina asaslanan to-
mizloyici qurgunun tikintisi gorara alindi.
Layiho-axtaris iglori ¢orgivasindo Ceyran-
batan gdliiniin biitiin gdstaricilori otrafl
tohlil edilorak, goliin dibinin batimetriyast
iglonib hazirlandi. 2011-ci il sentyabrin 8-do
iso Prezident ilham ®liyevin istiraki ilo
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Ceyranbatan su tochizati idarssinin orazi-
sindo mohsuldarlig1 saniyads 6,6 kubmetr va
ya sutkada 570 min kubmetr olan ultrasiiz-
gocli sutomizloyici qurgunun tomoli qoyul-
du. Bu da onu gostarir ki, 6lkads su tachizati
infrastrukturunun yaradilmasi istigamotinda
ulu 6ndor Heydor Oliyevin basladigi islor
Prezident ilham Oliyev torafindon ugurla
davam etdirilir. Hazirda dovlstimizin basci-
smin tapsiriqlarina uygun olaraq, Baki sohori
va onun qasabalarinin sosial-iqtisadi inkisafi
Dovlat Programi ¢argivasinda Abseron yari-
madasinin har bir yasayis massivinin fasile-
siz su ilo tomin olunmas1 istigamatinda
miihiim todbirlor goriiliir.

Kompleksin an miirakkob hissolorindon
biri Ceyranbatan goliinden suyun gotiiriil-
mosini tomin edon sugobuledici qurgularin
tikintisi olub. Layihayo asason sugoétiiriicii
qurgu va boru xatlorinin bir hissasi goliin
dibindo qurasdirilmali idi. Goliin dibindo
suyun bulaniqliginin garsisinin alinmasi
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ticiin xtisusi layiha hazirlandi vo sugdtiiriicii
borularin qapali, yani mikrotunel tisulu ilo
qurasdirilmasina qorar verildi. Tikinti-
qurasdirma iglorinin etibarli vo tohliikasiz
aparilmasini tomin etmok ti¢lin gélo 400 ton-
luq xiisusi toyinatli, homginin yedokgi
gomilari buraxildi. Xiisusi toyinatli gami va-
sitasilo suyun altinda miirakkob hidrotexniki
qurgularin qisa middstdo va keyfiyyatlo
quragdirilmasi tomin edildi. Layihado gdldon
lazimi hacmdo suyun goétiiriilmasini tomin
edocok {i¢ iri diametrli komor, sugotiiriicii
basliglar vo boliisdiiriicli kamera insa olun-
du. Goliin igerisine dogru har birinin uzun-
lugu 454 metr olan ii¢ komoar ¢okildi.
Mikrotunel iisulu ilo qurasdirilan xotlorin
tikintisindo domir-beton borulardan istifads
edildi. Sonra araziys hazir domir-beton 6ziil
plito yerlasdirilorak suqgabuledici basliglar
onun lizorindo qurasdirildi. Sugobuledici
basliqlar g6lds hor hansi lillonmas bas ver-
modon qurasdirilib vo 1960-c1 illords tikilon
movcud sugdtiiriicii qurgunun igino heg bir
maneo yaranmayib. Burada tikilon subd-
liigdiiriicti kamerada toplanan su ultrasiiz-
gocli qurguya har birinin uzunlugu 913 metr
olan dord kemaorlo otiiriiliir. Bu xatlorin 245
metrlik hissasi Ceyranbatan goliinii qida-
landiran kanalin vo mdvcud boru xatlorinin
altindan ke¢gmokls insa edilib.

Tomizloyici qurguya Gtiirtilon suyun ilkin
tomizlonmasi vo onun hacminin miiayyan
edilmosi mexaniki siizgoc binasinda apartlir.
Burada qurasdirilan avtomatik yuyulan
torsokilli siizgaclor suyun torkibindoki iri
hissaciklori tutmagla ilkin tomizloms pro-
sesini hoyata kegirir. Suboliisdiiriicii kame-
radan tomizlayici qurguya ¢okilon kemoarlo-
rin hor birinin iizorinds ultrasss prinsipine
osaslanan saygaclar quragdirilib vo onlar
emala yonoldilon xam suyun hocmini doqiq
6lcmoyas imkan verir. Mexaniki siizgaclords
ilkin tomizlomoadon kegon su 10 min kub-
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metr tutumu olan xam su anbarina toplanir.
Burada qurasdirilmis saviyyadlcen va siyirt-
molor daxil olan, eloco do emala Gtiiriilon
suyun hacmini onlayn rejimds tonzimlayir.

Yeni kompleksin asas obyekti ultrastiz-
gocli sutomizloyici qurgudur. 5,6 hektar
orazida yerlason bu qurgu miirokkab geoloji
orazido insa olunub. Qruntun xarakteri
nozors alinaraq burada avvalco barkitma
islori aparilib, sonra domir-beton vo metal
konstruksiyadan ibarat asas bina insa edilib.

Dovlatimizin basg¢ist kompleksds yara-
dilan soraitlo tanis oldu. Burada timummilli
lider Heydar Oliyevin vo Prezident Ilham
Oliyevin Azarbaycanin su tochizati sistemlo-
rinin yaxsilagdirilmasi istigamsatinda gor-
diiklori islori oks etdiron fotogusolor
yaradilib.

Mbolumat verildi ki, xam su anbarindan
suyun slizgaclora sabit tazyiqle otiirtilmasini
16 nasos tomin edir. Emal prosesins verilon
su avvalco 200 mikronluq siizgaclordon
kegcir, sonra qurgunun asas tomizloyici mo-
dullarinda siiziiliir. Stizgaclors 4,5 atmosfer
tozyiqle otiirtilon su modullarin igarisindoe
qurasdirilan 0,02 mikronluq xiisusi siizgac-
lorden kegmokla, comi 20 saniyado tomiz-
lonir. Hazirda diinyada az bulaniqli sularin
emali liglin an somorali texnologiya mohz ul-
traslizgacli qurgular sayilir. Membran texno-
logiyasina asaslanan bels qurgularda su heg
bir kimyavi tomizlonmo aparilmadan mexa-
niki {isulla emal olunur. Belo qurgularin on
boyiik istiinliiyii suyun tobii mineral torki-
bini saxlamaqla, onu asili hissociklordon —
bakteriya, virus, bazi holl olunmamis duzlar
vo agir metallardan tomizlomaosi, bulanighq,
xosagolmaz iy vo dadin aradan qaldirilma-
sidir. Tam qgapali, avtomatik rejimdo tomiz-
lonon suda bulaniqliq haddi bir litrds
maksimum 0,03 milligram taskil edir. Belo-
likla, ultrasiizgoclordo emal edilon su Diinya
Sohiyya Teskilatinin, digar beynalxalq qu-
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rumlarin qobul etdiyi standartlara tam cavab
VeTir.

Qurguda emal prosesinin fasilasizliyini
tomin etmak {iglin siizgoclor miioyyon miid-
datdon bir yuyularaq asili maddalor va lildon
tomizlonir. Stizgoclorin tomizlonmosi geri-
yuma vo kimyovi dozalama nasoslarinin
komayi ilo hoyata kegirilir. Proses novbali
rejimdo aparilir, yoni qurgunun bir his-
sosindo geriyuma vo kimyovi dozalama
aparilarkon, digor hissolords suyun emali
davam edir. Bu da 6z névbasinds, emal pro-
sesinin fasilosizliyini tomin edir. Qurguda
qurasdirtlan 5280 modulun mohsuldarligi
saniyads 6,6 kubmetrdir. Golacokds slava
modullarin quragdirilmasi, eloco do elek-
tromexaniki sistemin komoyi ilo emal
giiciiniin artirilaraq saniyada 7,5 kubmetra
catdirilmast miimkiindiir. Siizgoaclorden
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¢ixan igmoali suyun keyfiyyatino onlayn re-
jimdo nazarat olunur. Bu mogsadls xiisusi
analiz panellori qurasdirilib ki, onlar suyun
keyfiyyat parametrlori barads signallar1 bir-
basa SCADA otagma otiirii. Bununla
yanagsl, burada yaradilmig laboratoriyada
istor xam suyun, istorso do emal olunmus
tomiz suyun vacib parametrlori daha daqiq
sokilda Gyranilir vo keyfiyyot gostoricilori
tam nozaratdo saxlanilir.

Qeyd olundu ki, kompleksdo qurgunu
idara edacak personal {igiin is¢i otaqlari, tad-
birlorin kegirilmosi {i¢iin konfrans zali da
yaradilib.

SCADA otaginda yaradilan soraitlo tanig
olan Prezident ilham Sliyeva molumat ve-
rildi ki, qurguda biitiin texnoloji proseslar -
suyun hacmi, tozyiqi, emali, hor bir
moarhalads keyfiyyot gostaricilorinin noza-
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rotds saxlanilmasi tam avtomatlasdirilib vo
biitdvliikkdo proses kicik isci heyoti ilo
SCADA idaraetmoa morkozindon idars olu-

nur.

Ultrastizgacli tomizlayici qurguda emal
olunan tomiz suyun nisbaton hiindiirliikds
yerlogon anbara qaldirilmasi tiglin nasos
stansiyasi tikilib. Suyun optimal paylanmasi
vo elektrik enerjisindon asililigin aradan
galdirilmasi mogsadils doniz soviyyesindon
118 metr hiindiirlilkde 50 min kubmetr hac-
minds anbar kompleksi inga olunub. Qurgu-
dan anbara godor 11 kilometr uzunlugunda
komoar ¢okilib. Anbar layihalondirilorken
onun Oguz-Qabolo-Baki su komorinin
boliigdiiriicli kamerast ilo alagasinin yaradil-
masi ii¢iin yeni qaldirict nasos stansiyasi
qurasdirilib. Bu islor Ceyranbatan vo Oguz-
Qobolo-Baki su monbalorinin alternativ is-
tismarina gorait yaratmaqla, Abseron
yarimadasinin igmali su tachizatinda etibar-
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liligin tomin olunmasin1 sortlondirib.
Kompleksdo emal olunan su is-
tehlakg¢ilara Ceyranbatan-Ziro magistral
komeori ilo Gtiiriiliir. Komorin 61 kilometrlik
Ceyranbatan-Balaxani-Ramana-Qala
hissasinin tikintisi 2013-ci ildo, 22,5 kilo-
metrlik Qala-Ziro hissosinin tikintisi iso
2014-cti ildo basa catdirilib. Osasan Abseron
yarimadasinin qasaba va kondlarinin su
tochizatina hesablanan Ceyranbatan-Bala-
xani-Ramana-Qala-Zirs komori ilo 6tiirtilon
suyun somarali paylanmasi, bu orazilordo
ohalinin fasilasiz su tominatina nail olunmasi
iclin komorin marsrutu boyunca timumi tu-
tumu 90 min kubmetr olan Saray, Balaxani,
Ramana, Qala vo Ziro anbarlar tikilib.
Golocokdo Masazir vo Binogodids yeni an-
barlarin tikilmasi, eloco do moévcud anbar-
larin genislondirilmasi nazarde tutulur ki,
bunun naticesinds 200 min kubmetrdon artiq
su echtiyati yaradilacaq. Bu da magistral
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komordo vo paylayict sobokolords sabit,
dayaniqli hidravlik rejimin tomin olun-
masina, hamginin gaza vo planli dayanmalar
zamani fasilasiz su tachizatinin aparilmasina
imkan veracok.

Ceyranbatan Ultrasiizgacli Sutomizloyici
Qurgular Kompleksi vo Ceyranbatan-Zira
magistral su komori layihasi Pirallaht
gosabasi do daxil olmagla, Baki gohori vo
Abseron yarimadasiin digor yasayis mon-
togalorini dayaniqli vo keyfiyyatli igmoli su
ilo tomin edocak.

Ceyranbatan Ultrasiizgocli Sutomizloyici
Qurgular Kompleksinin yaradilmasi layihasi
garcivasindo, Umumilikds, 30 kilometr
uzunlugunda miixtalif diametrli boru, 116
nasos, 6 transformator qurasdirilib, srazids
yasillagdirma islori goriiliib, 150 mins yaxin
agac vo kol okilib. Kompleksin ayri-ayri
hissalarinin tikintisi va qurasdirilmasina
diinyanin bu sahods ixtisaslagmis moshur

4/2015

sirkatlori, hamginin 30-dak yerli podratci
toskilat colb olunub.

Prezident ilham ®Oliyev Ceyranbatan
Ultrastizgacli ~ Sutomizloyici  Qurgular
Kompleksini iso saldi.

Dovlotimizin bagg¢ist morasimdo ¢ixis
etdi.

- Bu giin gohorimizin hoyatinda g¢ox
olamatdar va tarixi bir giindiir. Biz Ceyran-
batan Ultrasiizgacli Sutomizlayici Qurgular
Kompleksinin acgilisin1 qeyd edirik. Bu,
dogrudan da boyiik vo tarixi hadisadir. Bun-
dan sonra Baki gohorinin, Abseron rayo-
nunun sakinlerine verilocok su Diinya
Sohiyys Toskilatinin standartlarina tam
cavab veracok.

Mon xatirlayiram ki, dérd il bundan
ovval biz burada bu kompleksin tomal dagini
goyduq. Sadam ki, artiq bu nohong infra-
struktur obyekti istismara verilir.

Bu sutomizloayici qurgular kompleksi
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diinyanin an boyiik tomizlayici infrastruktur
obyektidir. Biz foxr edirik ki, bu, Azarbay-
canda, Bakida yaradilib. Bu kompleksin ti-
kintisi tigiin boylik hocmds dovlet vosaiti
ayrilib. Olbatto ki, bu gline qodar infrastruk-
tur layiholorinin icrasi da bu kompleksin
isino 6z dostoyini verir. Ilk névbada, Tax-
takorpii su anbari, Taxtakorpii-Ceyranbatan
su komorinin tikintisi bu kompleksin
foaliyyotine, olbotto ki, ¢ox miisbat tosir
gostorir.

Burada on miiasir texnologiyalar totbiq
olunur. Diinyanin aparici sirkatlori burada 6z
tacriibasini bizimlo boliisiiblor. Kompleksin
istismart isinds do aminom ki, heg bir prob-
lem olmayacaq va belsliklo, biz bu boyiik
sosial layihani artiq basa catdiririq.

Umumiyyoatlo, Azorbaycanda infrastruk-
tur layihslorinin icrasi prioritet mosaladir.
Regionlarin sosial-iqtisadi inkisafi dovlot
proqgramlarinin asas mogsadi do Bakida vo
biitiin bolgolordo miiasir infrastrukturun
yaradilmasidir. Bu istigamotdo son illor
orzindo c¢ox boyiik islor goriilmiisdiir.
Demok olar ki, elektrik enerjisi ilo bagl
biitlin problemlor 6z hallini tapmisdir. Biz
ovvalki illorde xaricdon elektrik enerjisi
alirdigsa, bu gilin nainki 6z tolabatimizi
Odayirik, eyni zamanda, xarico do ixrac
edirik. Vaxt var idi ki, biz qaz idxal ils
mosgul idik, bizo qaz ¢atmirdi. Hazirda
goriilon islor noticesindo Azarbaycan noainki
regionda, diinyada gaz ixrac edon dlkoyo
cevrilir. Biz biitiin bunlar1 son illor arzindo
aldos etmisik. Kond yollarmin tikintisi, sosial
infrastrukturun yaradilmasi1 hom Bakida,
hom bolgolordo genis viisot almisdir.

Bu infrastruktur layihslorinin i¢inds, al-
botto ki, igmoli su layiholori xiisusi
ohomiyyat dagiyir. Cilinki igmali su insan-
larin hoyatina birbasa tosir edon amildir.
Sadam ki, bu giin Bakida vo biitiin bol-
golords igmoali su layihslori icra edilir. Biz
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artlq bir ¢ox gohorlorimizdo monim isti-
rakimla bu layihoalorin acilislarini etmisik.
Hols ki bazi rayonlarda islor davam edir vo
qarstya maqsad qoyulmusdur ki, Azarbay-
canin biitlin sohorlorindo tomiz igmoli su
fasilosiz v biitlin ohaliys verilsin.

Biz bu maqgsads catmaq li¢iin artiq ¢ox
o6nomli addimlar atiriq. Bununla barabor, hor
il manim Sarancamimla Prezidentin ehtiyat
fondundan vosait ayrilir vo on azi 300 sub-
artezian quyusunun qazilmasi tomin edilir.
Caylar boyu yerloson kondlorde modul tipli
tomizlayici qurgular quragdirilir. Yoni, biz
bu masaloloro kompleks sokildo yanasiriq vo
olbotto ki, burada asas rolu “Azorsu” icra
edir. Sadam ki, son illor orzinds bu sahada
goriilon islor ohali torafindon do yiiksok
giymotlondirilir. Eyni zamanda, biz goriiriik
ki, masalalar 6z hallini tapmaqdadir.

Osrlor boyu Azarbaycan vo xiisusilo Baki
sohori igmoli su problemi ilo {iz-iizo
galmigdir. Bunun tobii sebablori vardir. Ol-
botts, sovet dovriinde bdyiik iglor goriil-
miisdiir, Kiir su komoari ¢okilmisdir. Ulu
ondor Heydor Oliyevin togabbiisii ilo boylik
infrastruktur layihoalori icra edilmigdir.
Ancaq miistoqillik illarinin agir soraiti, xii-
susilo 90-c1 illorin avvallorinds yaranmis gox
agir sosial, iqtisadi v siyasi voziyyeot imkan
vermirdi ki, biz miiasir texnologiyalar1 Azar-
baycana colb edok.

Bu mogsadlo ¢ox boyiik islor goriil-
miisdiir. Bazi layiholor xaricdon gotiliriilmiis
kreditlor hesabina icra edilmisdir. Ancaq
iqtisadi giiclimiiz artdigca biz bu vesaiti, ilk
novbads, insanlart an ¢ox narahat edon prob-
lemlorin halline yonslds bilmisik vo bu giin
bels gozoal, nohong qurgularin istismara ve-
rilmosini geyd edirik. Bir daha demok
istoyirom ki, bu kompleksds on miiasir
texnologiyalar totbiq edilir, diinyanin on
boyiik sutomizlayici kompleksidir vo Baki
sohorinin, Abseron rayonunun sakinlorino
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xidmot edocok. Bax, bu giin xoritodoki
monzars onu gostarir ki, uzun illor igmali
sudan korluq ¢cokon Baki gasabalori bundan
sonra bu tomiz suyu alacaq. Bir daha qeyd
etmok istoyirom ki, bu, Diinya Sohiyyo
Toskilatinin standartlarina cavab veran
igmoali sudur.

Olbotto, Baki soharinin su tasorriifati
daha da stiratlo yenilogmalidir. Sabaka sis-
temi holo ki, bizim standartlarimiza tam
uygun deyil. Ancaq bu istiqgamatds da iglor
aparilir vo olbatto, biz hamimiz istoyirik ki,
tezliklo biitiin soharimizdo hor bir votondas
krani a¢ib oradan suyu birbasa igo bilsin.
Artiq biz buna yaxinlagiriq va bu qurgunun
xlisusi ohomiyyati ondan ibaratdir ki, bizo bu
imkani yaradacagq.

Son illor orzindo goriilmiis islor noti-
cosindo Bakida fasilesiz igmali suyun ve-
rilmasi toxminon 80 faizo catmisdir. Bu,
ovvalki dovrlo miigayisode c¢ox bdyiik
nailiyyetdir, ancaq albatto, bizi tam qane edo
bilmaz. Baki kimi miiasir, gbzal, inkisafda
olan gohordo ohalinin 100 faizi 24 saat fasilo-
siz tomiz i¢mali su ilo tomin edilmalidir.
Ominam ki, biz buna da nail olacagiq. Buna
nail olmaq {igiin iso iqtisadi potensial
lazimdir va biz son illor arzindos apardigimiz
iqtisadi islahatlar, distintilmiis siyasot
noticosinds iqtisadi imkanlarimizi bdyiik
doracado artira bilmisik. Bu giin Azarbaycan
igtisadiyyati1 diinya miqyasinda bir niimuno
kimi gostorilir, hotta béhranli illordo bizim
iqtisadiyyatimiz artir, bu il do artacaqdir.
Bizim kifayot qgodor bdylik maliyys
resurslarimiz vardir, onlardan gonaatls isti-
fado edirik. Biz bu vosaiti dlkoyo, xalga
lazim olan bu kimi layihslars yonaldirik. ©I-
botto, iqtisadi inkisaf golocokdo do bizo
imkan veracok ki, bu giins godar hallini tap-
mamis layiholor icra edilsin. Onlarin i¢indo
albotto ki, ilk ndvbado, igmoli su layi-
halaridir. Cilinki qeyd etdiyim kimi, elektrik
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enerjisi ilo bagl problemlor demok olar ki,
hall olunub. Generasiya giiclimiiz talobatdan
artiqdir. Indi sobokalords islor gedir, yeni
qurgular qurasdirilir. Bakida, biitlin sohar-
lorda qazlasdirma 100 faizdir. indi kondlordo
do, - kondlorin haradasa 50 faizi qazlas-
dirlib, - bu istigamotdo hals iglor goriilocak.
Azorbaycanda timumi qazlagdirma 90 faizo
yaxinlagir.

Bels olan halda névbati illards igmali su,
kanalizasiya layihslorinin davam etdirilmasi,
basa ¢atdirilmast asas prioritet masals ola-
caqdir vo golon ilin investisiya proqraminda
da bu mogsadlar ti¢iin kifayot gqodor boyiik
vasait nozordo tutulmalidir. Ciinki noinki
Bakida va bdyiik sohorlords, har bir yasayis
montagasindo tomiz igmoali su olmalidir.
Tomiz igmoli su saglam hoyat demokdir.

Bizim siyasotimizin tomslindo Azarbay-
can votondasi dayanir. Azarbaycanin ¢ox
giiclii dislinlilmiis sosial siyasoti vardir vo
insan amili bu siyasotin markozinds dayanir.

Insan saglamlig: {iciin osas sort tomiz
icmoli sudur. Biz bunu holl edirik. Ikinci
asas sort tomiz havadir. Bunu da hall edirik.
Bakida gorilmiis isler naticasinda ekoloji
voziyyat boyiik doracads yaxsilasib. Vaxtils
Balaxan1 zibilxanasindan qalxan tisti
sohorin boyiik hissasini ohato edirdi. Indi
nahang, miiasir zibilyandirma zavodunun in-
sasindan sonra artiq bu problem aradan
gotiirlilib. Artiq Balaxani zibilxanast adli
yer yoxdur. Orada indi texnopark yaradilir,
arazi abadlasdirilir, bax, bu arazidoki kimi
agaclar okilib. Dord il bundan avvol mon bu-
rada olanda heg bir agac yox idi. Indi boyiik
bir meso salinib. Boytiksor golii ekoloji toh-
liiko manbayi idi. Onun yaninda dayanmagq
mimkiin deyildi. Adam iifunotdon bogu-
lurdu. ikinci Diinya miiharibosi zaman1 hatta
ondan agiq neft anbari kimi istifads edirdilor.
Ondan sonra, lay, kanalizasiya sulari, biitiin
axintilar oraya tokiiliirdii. Boyiiksor goliiniin
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reabilitasiyasi, abadlasdirilmasi layihasinin
birinci hissasini biz comi bir 1l arzinds hall

etdik. Goliin 300 hektar1 indi tam tomiz-
lonib, bir kilometrdan ds ¢ox uzunlugu olan
boyiik bulvar salinib, band tikilib va islor
davam etdirilir. Bir daha demok istoyirom,
vaxtilo onun yaninda dayanmaq miimkiin
deyildi. Indi iso gdliin iizorino kdgori quslar
gonur. Bax, budur bizim yanagsmamiz. Biz
bunu ns li¢iin edirik, niys bu qoder vosait
xorcloyirik? Ona goro ki, Bakida ekoloji
voziyyat yaxsilassin, insanlar daha da rahat
yasasinlar, ¢oxlu ictimai yerlor yaradilsin,
ekoloji problem yaradan yarani sagalda
bilak.

Boyiiksor gdliiniin  reabilitasiyasinin
ikinci morhslasi hoyata kegirilocok va belo-
liklo, Bakida ¢ox gozol, bdyiik, haradasa
700-800 hektar sahodo g6l yaradilacaqdir.
Golocakds o goliin otrafinda yasayis yerlori,
yeni parklar da salinacaq. Yani, o 6lii bir yeri
biz insanlar ligiin diriltdik vo dirildirik. Z1g
g6lii do yaxin zamanlarda tomizlonocok. O
orazini do tamamilo yasillasdiracagiq vo
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ohalinin sorancamina veracoyik. Bir daha
deyirom, biz bunlari ona gors edirik ki, buna
ehtiyac var. Bizim boyilik problemlorimiz
ondan ibaratdir ki, 100 ildon artiqdir Bakida
neft sonayesinin yaratdigi fosadlar1 aradan
gbtiirmoliyik. Bibiheybot neft madonlori —
bir ekoloji folakot monzorasi idi. Adam ona
baxanda dohsoto golirdi. Indi ora baxanda
adam gdzol, abad monzaro, agaclar, parklar
goriir. Orada su idmani kompleksi tikilib,
birinci Avropa Oyunlarinin yarislariin bir
hissosi orada kegirilib, bulvar, gazonlar,
parklar salinib. Hotta indi buruqlara o qador
gbzol xidmat gostorirlor ki, onlar da artiq
g0zal monzoranin bir elementlaring ¢evrilib.

Bakida vaxtilo foaliyyot gostoron yod za-
vodu boyiik bir tohliiko monbayi idi. Artiq
bu zavod oradan kogiiriildi, biitiin lazimi
todbirlor goriildii vo bu tohliikke mon-
bayindan ds insanlarin canint qurtara bildik.
Ona goro, icmali su layihasi bax, bu is-
tigamatda goriilon islorin torkib hissasidir vo
bilavasito insanlarin saglamligia tosir
gbstoran amildir.
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Yens do deyirom, Azorbaycanda son
vaxtlar orzindo giiclii sosial siyasot
sayosindo insanlarin Omriiniin uzunlugu
artir. Bu, go6zal gostoricidir. Diaqnostika
aparilir, hor il dispanserizasiya kegirilir, mil-
yonlarla insan biitiin 6lks iizrs pulsuz miia-
yinadon kegir vo onlar miialico edilir. igmali
su, tomiz hava, saglam orzaq mohsullari,
saglam qida - bizim prioritetlorimiz bax bun-
lardir. Ona gora, bu, ¢ox boyiik sosial layi-
hadir, ¢ox boyiik infrastruktur layihasidir va
biz bunu icra edirik. Man ¢ox sadam ki, bu
giin Azarbaycan bu istigamotds do diinyada
birincidir.

Son illor arzinds iqtisadi inkisaf temp-
lorina goro diinyada bizo borabor ikinci 6lko
yoxdur. Vaxtils paxillar, bazi dairslor, bizim
isimiza kolga salmaq istoyanlor ugurlarimizi
neftlo baglayirdilar. Indi neftin giymoti iki
dofodon do asagi diisiib, amma biz yeno do
inkisaf edirik, yens do niimuns gdstoririk.
Builin 9 ayinda Azarbaycanda geyri-neft so-
nayesi 10 faizdon cox artmisdir. Umumi
daxili mohsul toxminan 4 faiz, qeyri-neft

sektoru toxminan 6 faiz artmisdir. Bu qurgu-
nun istifadoys verilmosinds do biz liderlik
gostormisik. Heg bir bagqa 6lkada bu boyiik-
likdo vo bu saviyyada tomizlayici qurgu
yoxdur. Bunu ancaq miistaqil Azorbaycan
eda bilor vo edir. Golocokds biitiin lazim
olan infrastruktur layihslorini icra edacoyik
vo aminam ki, 2018-ci ildo basa ¢atmasi
gozlonilon tgiincii regional inkisaf pro-
graminin icrasi naticosindo Azorbaycanda
biitiin osas infrastruktur layihslori icra
edilocok. Insanlar daha da yaxsi, daha rahat,
tohliikosizlik, omin-amanliq, rifah igindo
yasayacaqlar.

Man bir daha sizi bu gozal hadiss miina-
sibatilo tobrik etmak istoyiram. “Azarsu”nun
iscilorini tobrik etmok, 6z minnotdarligimi
bildirmak istayirom ki, onlar bu boytik iglori
goriirlor. Bakinin vo Abseron rayonunun
biitiin sakinlorini tabrik ediram ki, nohayat,
bu masals do 6z hallini tapdi. Sizi bir daha
tobrik edirom, yeni ugurlar arzulayiram.

Sonda xatirs sokli ¢okdirildi.

4/2015

190)




SU PROBLEML®RI: ELM V® TEXNOLOGIYALAR

MUSAHIBO

“Azarsu” ASC Prezident ilham Sliyevin
tapsiriglarinin vaxtinda ve keyfiyyatlo
icrasini tamin etmak ugun yaradilmig

imkanlardan maksimum faydalanmaga

calisir

miisahibasi

- Qorxmaz miidllim, bu yaxinlarda
Azarbaycanin su tasarriifatt tarixindo
miihiim bir hadisa bas verdi. Diinyanin an
boyiik ultrasiizgac texnologiyasina asas-
lanan sutomizlayici qurgular kompleksi is-
tismara verildi. Bu layihanin sosial va
iqtisadi ahamiyyati nadan ibaratdir?

- Azorbaycan vatondaglarinin fasilasiz vo
keyfiyyotli i¢gmali su ilo tomin edilmasi
barado méhtorom Prezident {lham Oliyevin
tapsiriqlarina uygun olaraq son illor igmali
su vo kanalizasiya sektorunda goriilmiis
iglor daha da siirotlonmisdir. Qeyd edim ki,
yeni iqtisadi goraitdo bu sahoado icrasina
avvalki illorde baslanilmis layihalor davam
etdirilmoklo yanasi, yeni layiholors do start
verilmisdir ki, bu da 6lks rohborliyinin in-
frastrukturun inkisafina xtisusi digqet vo
qaygt ilo yanagsmasidan xabar verir.

Toasdiq olunmus dovlst proqramlarina
uygun olaraq “Azarsu” ASC torafindon Baki
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“Azarsu” Aciq Sohmdar Camiyyatinin sadri
Qorxmaz Hiiseynovun
www.yap.org.az internet saytina

sohori vo regionlarda layiholorin icrasi
ugurla davam etdirilir. Hoyata kecirilon la-
yihalar ¢argivasinda sutomizloyici qurgular,
anbarlar, magistral vo sobaka xatlari tikilir,
yeni kanalizasiya sistemlori yaradilir. ©ha-
linin igmali su tochizatinin yaxsilasdirilmasi
mogsadilo gdrdiiyiimiiz biitiin iglor voton-
daslarin saglamlig1 vo sosial rifahinin yaxsi-
lasdirilmasina hesablanmisdir.

Molum oldugu kimi, conab Prezident
[Tham Bliyevin istiraki ilo 28 oktyabr 2015-
ci ildo Ceyranbatan Ultrasiizgacli Sutomiz-
loyici Qurgular Kompleksi istifadoys veril-
misdir. Diinyanin on boyiik ultrastizgacli
sutomizlayici qurgusunun mohz Azorbay-
canda tikilmasi su tosorriifati tariximizin an
boylik nailiyystlorindon biridir.

Abseron yarimadasinda yerloson yasayis
montagalarinin daha keyfiyyatli icmoali su ilo
tomin edilmasi, Bakiotrafi qosobs vo yeni
yasayis massivlarinin igmali suya olan talo-
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batinin 6donilmosi, Kiir sutomizlayici qur-
gusunda emal olunan suyun bir hissasinin
Aran vo Mugan bolgoesine yonoldilmaosi,
Ceyranbatan sutomizloyici qurgusunun 3-cii
ndvbosinin kéhnalmasi yeni qurgunun in-
sasi1 zoruri edirdi. Ustalik Taxtakorpii su
anbarmmin vo Taxtakorpii-Ceyranbatan su
kanalinin tikintisi naticasinde Ceyranbatan
gbliindo kifayot hocmdo su ehtiyatinin
yaranmasi bu layihonin reallasdirilmasina
imkan verdi.

Kompleksin tikintisinde diinyanin inkisaf
etmis Olkolarinin va sirkatlorin tacriibasi
nozors alinmis, layiho hazirlanarken onun
movcud menbalarls slagslondirilmaesi, ha-
zirda istismar olunan magistral xotlorin
tomiri vo ya qozalar zamani su tochizatinda
dayaniqligin tomin edilmosi asas gotiiriil-
miisdiir.

Ononavi tomizloms qurgularindan farqli
olarag yeni kompleksdo su ultrasiizgac
texnologiyasina uygun an yiiksok saviyyada,
he¢ bir kimyavi tomizlonmo aparilmadan
mexaniki {isulla emal olunur vo onun tobii
mineral torkibi tam qorunub saxlanilir. Ul-
trastizgaclordo aparilan tomizlomo zamani su
biitiin yad cisimlordon, bakteriya, virus vo
agir metallardan tomizlonir, bulaniqliq,
xosagolmaz iy vo dad tam aradan qaldirilir.
Tam qapali, avtomatik rejimds tomizlonan
su Diinya Sohiyye Toskilatinin, diger bey-
nalxalq qurumlarm qobul etdiyi standartlara
tam cavab verir. Qurguda qurasdirilmis 5280
stizgac modulunda saniyads 6,6 kubmetr su
emal olunur. Golocokdo qurgunun emal
giiciinii saniyadoa 7,5 kubmetra ¢atdirmaq
mimkiindiir. Kompleksdo biitiin texnoloji
proseslor tam avtomatlagdirilmig, SCADA
morkozi idaroetmo sistemi yaradilmisdir.
Yeri golmigkan, istismara verildikdon sonra
komplekso xarici miitoxossislor davamli
soforlor edir vo onlar yeni qurgunun imkan-
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vaxtinda va keyfiyyatlo icrasini tomin etmok tigiin...

larim yiiksok qiymotlondirirlar.

Abseronda igmali su tochizatinin yenidon
qurulmast magsadilo 2100 km-don artiq
magistral vo sabaka su xotti, 350 km kana-
lizasiya kollektoru va xatti tikilmis, 39 adod
anbar istifadoys verilmisdir

Kompleksin tikintisi ilo paralel suyun is-
tehlakcilara catdirilmasi tigiin infrastruktu-
run yaradilmasi da digqotdo saxlanilmisdir.
Bu magsadle doniz soviyyssinden 118 metr
hiindiirliikds anbar kompleksi tikilmis, bu-
radan Abseron yarimadasinin sorq hissasine
dogru 83,5 km uzunlugunda Ceyranbatan-
Zirs magistral komori insa olunmusdur.
Yasayis montogoloring verilon igmoli suyun
dayaniqligin1 tomin etmok ilicin {imumi
hacmi 90 min kubmetr olan Saray, Balaxani,
Ramana, Qala vo Ziro anbarlar1 istismara
verilmisdir. Movcud infrastrukturlar vasi-
tasilo Abseron yarimadasinin bir sira yasayis
moantogolari yliksok keyfiyyatli igmali su ilo
tomin olunur. Bu yaxinlarda indiyoadok
markazlasdirilmis su tachizati sistemlari ol-
mayan Tiirkan vo Ziro gosobolorine bu mon-
badon suyun verilmosino baslanilmisdir.

- Son illor Baki §ahari va Abseron yari-
madasinda hayata kecirilmis layihalar
hansi keyfiyyat dayisikliklarina sabab ol-
musdur?

- Bildiyiniz kimi, “Baki gsherinin va
onun qoasobalorinin sosial-iqtisadi inkisafi
Dovlat Proqram”larinda istehlakgilarin ig-
moli su vo kanalizasiya xidmatlorindon isti-
fadasinin yaxsilasdirilmasi asas hadoflorden
biri kimi miioyyonlagdirilmisdir. Bu vozi-
falordan irali golon masalalarin halli 2035-
ci ilo godor perspektiv inkisaf nozoro
alinmaqgla hazirlanmis “Abseron yarima-
dasinin su tochizati, kanalizasiya sistemlori
vo yagis sulart sistemlorinin Master Plan™1
¢argivasindo hoyata kegirilir.

2010-2015-ci iller arazindo Abseron yari-
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madasinda igmoali su tochizatinin yenidon
qurulmast moagsadils ¢oxsayli layiholor ho-
yata ke¢irilmisdir. Bu layihslor ¢orgivosindo
2100 km-don artiq magistral vo sabake su
xotti, 350 km kanalizasiya kollektoru vo
xotti tikilmis, 39 adad anbar istifadayas ve-
rilmigdir. Eyni zamanda 1100-don artiq
¢oxmoanzilli yasayis binasinin igmali su so-
bokasi, 4550-don artiq binanin zirzomisindo
kanalizasiya xotlori yenilonmis, 265 min
smart saygac qurasdirilmisdir. Goriilmiis
islor naticasinds ilk dofs markazlogdirilmis
gaydada su ilo tomin olunmus ohalinin say1
270 min nafor, fasilosiz rejimds igmali su ilo
tomin olunanlarin say1 1 mln 550 min nofor
artmigdir. Yeri golmiskon, hazirda Baki so-
hari lizra xidmat gostarilon shalinin 80 %-o
yaxini fasilasiz rejimdo igmali su ilo tomin
olunur.

Koreya Beynslxalq ©mokdasliq Agent-
liyi ilo birgo hoyata kegirilon layiha ¢or-
¢ivasinda Kiirdexani qasabasinda igmali su
sobokoasinin tikintisi yekunlagmigdir. Layiho
¢arcivasinda saygaclasma islori do aparil-
mig, 4 mino yaxin abonent fasilosiz igmoli
su ilo tomin olunmusdur.

Ceyranbatan-Ziro komorinin insasi, hom-
¢inin bir sira yasayis montaqslorindos yeni su
tochizat1 sistemlorinin yaradilmas: noti-
cosindo tarixon yeraltt vo daginan sulardan
istifado edon Qala, Sagan, Mordokan, Sii-
volan vo Bina gosobalori, hamginin Bine-
godi, Mehdiabad, Digah, Mohommadi,
Balaxani, Ramana, Zabrat, Sabun¢u, Hov-
san, Yeni Suraxani yasayis massivlorinin su
tominati ciddi sokilda yaxsilagmisdir.

Abseron yarimadasinda kanalizasiya in-
frastrukturunun inkisafi istigamotindo do
miihiim todbirlor hoyata kegirilir. Oton miid-
dotdo yeni kollektor vo xatlorin, cirkab
sutomizloyici qurgularin tikintisi, mévcud
xotlorin rekonstruksiyasi, gostorilon xid-
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“Azarsu” ASC Prezident ilham Oliyevin
tapsiriqlarinin vaxtinda vo keyfiyyatlo icrasini tomin

motlorin keyfiyyotinin yiiksoldilmosi is-
tigamatindo ohomiyyatli addimlar atilmisdir.
Yeni qazma texnologiyalarindan istifads et-
moklo Xocason-Binaqadi-Xirdalan, Bilgah-
Pirgsagi, Darnagiil-Bakixanov-Qaraguxur-
Z1g, Bayil-Bibiheybot-Lokbatan tunel tipli
kanalizasiya kollektorlarmin tikintisino qorar
verilmigdir. Artiq 14 km uzunlugunda Bayil-
Bibiheybat-Lokbatan kanalizasiya tunelinin
insas1 yekunlasib. Lokbatan ¢irkab su tomiz-
layici qurgular kompleksinin orazisinds yeni
nasos stansiyasit quragdirilmis, denizo ¢ixis
xotlorinin tikintisi basa ¢atdirilmigdir.

Yeri golmiskon, Lokbatan vo Siivelan
cirkab sutomizlayici qurgular layiholeri tizra
texniki-iqtisadi esaslandirma vo digor
aragdirma iglorinin aparilmasi magsadilo bu
yaxinlarda Boyiik Britaniyanin Biwater vo
onun yerli torafdast Nobel Oil girkatlori ilo
Omokdasliq Hagqinda Memorandum imza-
lanmisgdir.

Oton miiddotde Novxani-Sumqayit kana-
lizasiya kollektorunun tikintisi, Baki so-
horindoki moévcud kanalizasiya kollektor-
lariin rekonstruksiyasi naticasinde Xazar
donizins tomizlonmaden axidilan tullanti su-
larin hocmi shomiyyatli doracods azalmais,
Baki buxtasina axidilan tullanti sularinin
qarsisi tam alinmigdir.

I Avropa Oyunlar ils slagodar Dovlat
Bayragi Meydan1 orazisindo, Boyiiksor
goliiniin, Su idman sarayinin strafinda vo
digor orazilordo, homg¢inin Mingagevir
soharinds su vo kanalizasiya sistemlorinin
tikintisi vo yenidon qurulmasi iglori goriil-
miisdiir. Olkomizi diinyada tanidan bu
motabar idman yarisia “Azarsu” ASC-nin
kollektivi do 6z tohfasini vermis, oyunlarin
davam etdiyi giinlordo Baki vo Mingoagevir
sohorlorindo yarislarin kegirildiyi idman
obyektlorinin, olimpi-ya kondi, mehmanx-
analar, ictimai-iago vo turizm obyektlorinin
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dayaniqlt su tochizati tomin edilmis, bu
obyektlor tizra tullant1 sulariin idars edil-
mosinda har hansi problem yaranmamigdir.

Su tochizatinin vo kanalizasiya xidmat-
lorindan istifadasinin yaxsilagdirilmasi mag-
sadi ila hoyata kegirilon layihalor 46 gohar
va rayon markazini ohats edir

Boylk idman todbiri orafasinds Baki
sohorindo Olimpiya Stadionunun tikintisi,
yol infrastrukturunun yenidon qurulmasi,
Boyiiksor goliiniin tomizlonmosi layiho-
lorinin icrasi ilo olagodar orazidon kegon
magistral su xatlori vo kanalizasiya kollek-
torlart yeniden qurulub, yeni xatlor vo so-
baokolor tikilmisdir. Boyliksor goliine axi-
dilan tullanti sularinin qarsisinin alimmasi va
optimal idars edil-masi mogsadile 2000 mm
diametrli borularla 1,5 km uzunlugunda yeni
kanalizasiya kollektoru insa edilmis, bu-
nunla da tullant1 sularinin gols axidilmasinin
qarsisi tam alinmigdir.

Oton miiddotde “Ag Sohor” layihosi vo
“Yeni Bulvar”in tikintisi ilo slagadar ora-
zidon kegon su vo kanalizasiya sistemlorinin
yenidon qurulmast islori aparilmisdir.

- Regionlarin sosial-iqtisadi inkisaf pro-
qramlarinda icmali su tachizati infrastruk-
turlarimin  yenidon qurulmasi miihiim
sosial-igtisadi siyasatin torkib hissasi kimi
gostorilmisdir. Proqramda nazards tutulan
ta2lablardan irali galarak 6ton miiddatds bir
stra layihalar hayata kecirilmisdir. Umu-
miyyatla, bolgalorda goriilon iglorin iimumi
moanzarasi necadir?

- Diqgetinizs ¢atdirmaq istordim ki, is-
tehlakeilarin igmali su tochizatinin va kana-
lizasiya xidmotlorindon istifadosinin yax-
silagdirilmas1 magsadi ilo hayata kegirilon
layiholor Azorbaycanin 46 sohar vo rayon
markozini ohato edir. indiyodok 43 sohardo
isloro baslanilmis, 3 sohordo - Agcabodi,
Qazax, Samux gohorlorindo layihoalorin ic-
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rasina hazirliq gorilir. Tikinti-quragdirma
islorinin hayata kegirildiyi 46 sohorin 17-do
layihalor dovlot biidcasi, 26-da iso iso bey-
nolxalq maliyys qurumlart ilo birlikde
maliyyaloasdirilir. Bu sohorlorin 29-da iglor
“Azorsu” ASC-nin, 8-do Meliorasiya va Su
Tosarriifati ASC-nin, 6-da Orazilorin Bor-
past lizro Dovlot Agentliyinin sifarisi ilo icra
edilir.

Ayri-ayri layihslor barado molumat ver-
mozdon 6nco geyd etmoak istordim ki, artiq
14 sohords su tochizati vo kanalizasiya sis-
temlorinin ingas1 tam basa catmisdir. 8
sohorda su tochizati sistemlorinin tikintisi
yekunlagmis, islorin davam etdiyi 22 sohorin
7-na isa yeni manbalordon suyun verilmasi
tomin edilmisdir. Bu ilin oktyabrin 6-da
Ucar gohorinds igmoli su tochizati, GOy-
cayda iso su vo kanalizasiya sistemlorinin
yekunlasmasi miinasibati ilo kegirilmig
morasimlordo conab Prezident istirak et-
migdir.

4 sohordo — Astara, Daskasaon, Tartor vo
Qobustanda layiholorin icrasina 2015-ci
ildo baslanilmasina baxmayaraq qisa miid-
dotdo islorin shomiyyatli hissosi yerins ye-
tirilmisdir.

Kiir Sutomizlayici Qurgular Komplek-
sinin imkanlarindan yararlanmaqla Aran
bolgosinin igmali su tochizatinin yax-
stlasdirilmast moaqsadilo 2013-cii ildo Sir-
van-Mugan, 2014-cii ildo iso Sabirabad-
Saatli magistral su komarlori istismara ver-
ilmisdir. Hazirda bu kemaorlar vasitasilo Sir-
van, Haciqabul, Bilosuvar, Sabirabad vo
Saatli soharlaring su verilir. Galacokds Sal-
yan va Neftcala soharlori, homginin kamarin
marsrutu boyunca yerlogon kondlorin sakin-
lari do bu manbalardan igmali su ilo tomin
olunmagqla, timumilikdo 627 min noforin
icmali su tachizati yaxsilasdirilacaqdir.

Sirvan bolgesinin keyfiyyetli vo daya-
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nigh su tochizatina hesablanmis Kiliillii
sugétiirtici qurgularindan Ucar, Zoardab,
Kiirdomir, Agsu soharlari fasilosiz igmali su
ilo tomin olunur. Bununla paralel olaraq
sohor morkazloring yaxin vo magistral xatlor
tizorinda yerlogon 7 kond do Kiiliillii mon-
bayindan su alir vo onlarin say1 52-ys ¢at-
dirtllacaqdir.

Mingagevir vo Yevlax sohorlorini key-
fiyyotli igmoli su ilo tomin edocok mohsul-
darlig1 sutkada 55 min kubmetr olan miiasir
tipli sutomizlayici qurgusu da bu il istismara
verilmisdir. Hazirda Mingagevir sohari bu
monbadon qidalanir, ndvbati morhalads
Yevlax soharino vo otraf kondlora do igmali
su verilocokdir.

Lonkoran, Astara goharlori vo 39 kondi su
ilo tomin etmok iiglin Xanbulangay su an-
barinin yaxinliginda sutomizloyici qurgu
inga olunmus, buradan Lonkoran soharina
suyun verilmasi tomin edilmisdir.

Samkir soharinin igmali su tachizatinin
yaxsilagdirilmasi moagsadila 16,5 km
Somkir¢ay-Samkir magistral su kemari qisa
miiddatds tikilib istismara verilmis, bununla
da Somkir gohori dayaniqli igmoli su ilo
tomin olunmusdur.

Umumilikda 43 sohor vo rayonu ohato
edon layihslor ¢orgivesinds 4800 km igmali
su, 2800 km kanalizasiya xatti ¢okilmis, 79
adad su anbart tikilmis, 77 odad artezian vo
subartezian quyusu qazilmisdir. Regionlarda
goriilmis islor naticesindo 370 min nofor ilk
dofo markozlosdirilmis qaydada igmali su ilo
tomin olunmusg, 450 min nofarin iso su
tochizati fasilasiz rejimo kegmisdir.

Iri sohorlorlo yanasi kond vo gosobalorin
do igmali su tachizatinin yaxsilagdirilmasi
diqgatdo saxlanilmisdir. Son illor “Azorsu”
ASC torafindon 33 rayonun 95 kond vo
gosobasindo su tachizati sistemlorinin qurul-
mast islori hoyata kegirilmisdir ki, noticods
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300 mindon artiq insanin su tominati asasl
sokilds yaxsilagmisdir.

Burada bir mossloyo diqqgot ¢okmok
istoyirom ki, kond yasayis montogalorinin
igmoali su tochizatinin yaxsilagdirilmasinda
“Azarsu” ASC ila yanasi, digar dovlat qu-
rumlar1 da layiholor icra edir. Ekologiya vo
Tobii  Sorvotlor Nazirliyi  kond va
gasabalards modul tipli sutomizlayici qurgu-
lar qurasdiraraq su problemini hoall edir.
Azorbaycan Respublikasi  Prezidentinin
ehtiyat fondundan Meliorasiya vo Su Tosor-
riifati ASC-yo ayrilmis vosait gorgivasinda
657 subartezian quyusunun qazilmasi
nozorde tutulmusdur. Biitiin bu layiholor
6lkomizds su tochizati siyasatine kompleks
sokilds yanasildigini bir daha tosdigloyir.

- Qorxmaz miiallim, matbuatdan izladi-
yimiz kimi bu yaxinlarda Fransanin
Marsel soharinda kegirilmis Diinya Su
Surasinin 7-ci Bas Assambleyasinda Azor-
baycan qurumun idaro heyatina iizv se-
cilmisdir. Bu alamatdar hadisa miinasibati
ila tabriklarimizi catdiririq va bu barada
fikirlarinizi boliismayinizi istordik.

- Bu hadisonin shomiyyati barads mo-
lumat vermazdon 6nce geyd etmok istordim
ki, son illor mohtoram Prezidentin rohbarliyi
ilo Azorbaycanda igmoli su tochizati vo
kanalizasiya sektorunda goriilon islor vo
hayata kegirilon layihslor beynolxalq qurum-
lar, o ctimlodon Diinya Su Surasi torafindon
yaxindan izlonilir vo yiiksok qiymot-
londirilir. Togkilatin tomsilgilori kegirdi-
yimiz goriislordo bu mossloni  xisusi
vurgulayirlar. 2013 va 2014-cii illords
Bakida kecirilmis Xozor Beynolxalq Su
Texnologiyalart sorgi vo konfranslarinda
Diinya Su Surasinin rohborliyi do istirak
etmis vo Azorbaycanda su tochizati sek-
torunda ciddi irslilayislerin oldugunu dils
gotirmislor. Hesab edirom ki, Suranin ali qu-
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rumuna se¢ilmayimizdo bu amillorin boyiik
rolu olmusdur.

Hoyata kegirilon layihoalor beynolxalq qu-
rumlar, o ciimlodon Diinya Su Surasi
torofindon yaxindan izlonilir vo yliksok
qiymatlondirilir

Diinya Su Surasinin Idars Heyotino
secilmok 6lkomizin su tosarriifati sektoru
iclin ohomiyyaetli hadisodir. Bu ugur gorgin
isin vo boOyiik omoyin noticosi olaraq
gazanilmisdir. Diqgotinizo c¢atdirim ki,
1996-ci ilds yaradilmis Diinya Su Surasinda
“Azorsu” ASC 2013-cii ildon tomsil olunur.
Qisa miiddotda Idaro Heyatino segilmok Su-
ranin tocriibesindo ¢ox az hallarda rast
golinir. 13 noyabr 2015-ci il tarixinds togki-
latin Idaro Heyatino kegirilmis seckilordo
“Azorsu” ASC-nin namizadliyi qeyds alin-
mis vo bu barads suraya iizv 6lkslorin nii-
mayando heyatlori molumatlandirilmigdir.
Umumilikdo seckilordo miixtolif kate-
goriyalar tizra 60 namizad tosdiq edilmigdir.
“Azorsu” ASC 16 namizadin qorarlasdigt
hokumat toskilatlarr bolmasinds tomsil olu-
nurdu ki, homin b6élmodon 7 namizaodin
secilmasi nazordo tutulmusdu. Idaro Heyo-
ting gizli sasverms yolu ilo kecirilmis sec-
kilordo ABS, Fransa, Braziliya, Tiirkiys,
Yaponiya, Koreya, Macaristan vo digor 0l-
kolari tomsil edon dovlat vo hokumat toski-
latlar1 arasinda “Azorsu” ASC 76 faiz sos
toplayaraq ndvbati 3 il miiddstina Diinya Su
Surasinin idars Heyotino {izv se¢ilmisdir.

Diinya Su Surasinin Idaro Heyotindo
tizvliik su ehtiyatlarinin istifadosi vo qorun-
masi, su ehtiyatlarmin inteqrasiyali idars
edilmasi sahoasindo problemlorin aradan
qaldirilmasi istigamoatinds aktiv foaliyyot
gbstormaya vo qarsiliqlt tocriilba miiba-
dilolorinin aparilmasina olverisli sorait
yaradir.

Istehlak¢ilarin dayaniglt igmoli su ilo
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tomin edilmoasi, su ehtiyatlarmin ¢irklon-
masinin qarsisinin alinmasi, yeralti vo
yeriistii su ehtiyatlarinin doqiq qiymot-
londirilmasi, daha miikommal sugdtiiriicii
konstruksiyalarin tatbiqi, suyun keyfiyyat
standartlarinin tokmillagdirilmasi, istifada
olunmus sularin dorin texnologiyalar
osasinda tomizlonmasi vo s. sahalords toc-
riibo miibadilolorinin aparilmasi baximindan
iizvlityiin shamiyyaeti boyiikdiir.

Yeri golmiskon geyd etmok istoyirom ki,
12-17 aprel 2015-ci ildo Koreya Respub-
likasinin Dequ va Gyenju sohorlorinds keci-
rilmis  VII  Diinya Su Forumunda
Azorbaycan niimayonds heyati tomsil olun-
musdur. Forum gargivasindo su siyasati iizra
ixtisaslagmis niifuzlu beynolxalq toskilat-
larin, sirkatlorin niimayondoloari ilo somarali
goriislor kecirilmigdir. Sofor gorgivesinda
niimayands heyoti Koreya Respublikasinin
su tochizati vo tullanti sularinin idaro
edilmasi {izro bir sira miiassisalorina safarlor
etmis, tocriibo miibadilosi aparmaislar.

- Qorxmaz miiallim, son illar “Azarsu”
ASC-nin bir swra yeni miiassisalori faa-
liyyata baslanisdir. Hamin miiassisalarin
Jfaaliyyat istigamatlori, homcinin kadr
hazirhiguislori barads malumat vermayinizi
xahis edirik.

- Hoyata kegirilon layihalords yeni
texnologiyalar vo pesokar kadrlardan isti-
fadonin yliksok naticolor vermasi danilmaz
faktdir. Bu baximdan son illords istifadoya
verdiyimiz yeni obyektlor vo iscilorin
pesokarliginin yiiksaldilmasi maogsadi ilo
gOriilmis iglor barads qisa melumat vermak
istordim.

Su saygaclarinin yoxlanmasi, tomiri vo
onlara texniki qulluq gostorilmosi mogsadilo
bu il Bak1 soharinda Sudlgan Cihazlarin Si-
nag1i vo Kalibrlonmasi Laboratoriyast
foaliyyoto baglamisdir. Artiq laboratoriya
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dovlot akkreditasiyasindan da kegmisdir. ©On
miasir avadanliqlarla tochiz olunmus labo-
ratoriyada moigotdo vo sonayedo istifado
olunan su saygaclar1 yoxlamadan kegirilir,
saygaclarin xotalari, texniki gostoricilora
uygun tozyiqe davamliligi yoxlanilir va
tomir iglori aparilir.
2013-cii ildo istifadoys verilmis Morkozi
Laboratoriyanin beynolxalq akkreditasiya-
dan kegirilmasi istigamoatindo ugurlu addim-
lar atilmisdir. Latviya Dovlot Akkreditasiya
qurumunun omokdaslari burada aparilan
analizlorin beynolxalq standartlara uygun-
lugunu yoxlamis vo miisbat roy vermislor.
Kadr hazirlig1 va is¢ilorin pesokarliginin
artirilmas, tolim-tadris isinin glintin taloblori
soviyyasindos qurulmasi mogsadilo “Azarsu”
ASC-nin yeni Toalim-Tadris Markazi yara-
dilmigdir. Hovsan Aerasiya Stansiyasinin
orazisindo faaliyyat gostoran morkoz eyni
vaxtda 321 nafors tolim kegirilmasina imkan
verir. Miiasir standartlar saviyyasinds qurul-
mus markozdo regional va beynolxalq tolim-
lorin kegirilmasi mogsadilos yiiksok soviyyali
sorait yaradilmigdir. Bu tocriibodon yararla-
naraq golocokdo respublikanin biitiin bol-
golorini ohats edon regional tslim-tadris
morkazlorinin yaradilmasi nazards tutulur.
Beynolxalq maliyye qurumlarinin Azorbay-
canda vo digor Olkslords reallagdirdigt layi-
holor c¢orgivesindo bozi beynoslxalq vo
regional tolimlorin yeni yaradilmis mor-
kozda kegirilmasi do aktualliq kosb edir.
“Azarsu” ASC Baki gohari vo regionlarda
layihalorin icrasim ugurla davam etdirir
Yeri golmiskon, kadr hazirligi va isci-
lorin pesokarligimin yiiksoldilmosi mogsadila
2012-ci ilden baglayaraq miitoxassislor yerli
va xarici Olkalards toskil olunan talimlora
calb edilir. Umumilikdoa, 6ton miiddatds 7
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mindon ¢ox omokdasimiz tolimlora calb
olunmusdur.

Oton il “Azorsu" ASC torofindon "Re-
gional Tolim-Inkisaf Programi” layihasinin
icrasina baglanilmig vo bu il do davam et-
dirilmisdir. Proqram ¢or¢ivasindo region-
larda foaliyyot gdstoron 2300-dok omokdasg
tolimlards istirak etmisdir.

2014-cii ildo Fransanin “Suez Environ-
nement” sirkati ilo imzalanmis “Praktiki
tolim, nou-hau otiirtilmesi vo texniki yar-
dima dair miiqavilo” ¢or¢ivasinds kegirilon
tolimlor do bohrosini verir. 5 il orzinds 34
pesa va ixtisas iizro 4500 nofor kadr hazirlig:
prosesing calb olunacaq, 250 pesokar tolimgi
hazirlanacaqdir. Qeyd edim ki, bu yaxin-
larda bir qrup emokdasimiz tolimg¢i kurs-
larin1  miivaffoqiyyotlo basa vurmus vo
sertifikatlar almiglar.

Tolim morkozlorinin is prinsiplarinin
Oyronilmasi, interaktiv todris {isullarinin
monimsanilmasi, tolimds innovasiyalarin,
yeni metod vo yanagmalarin totbiqi saho-
sindo xarici tocriibanin dyronilmasi mogsadi
ilo omokdaslarimizin bir qismi Fransa, Is-
paniya, Tirkiys, Cin vo digor 6lkolords
tocriibo miibadilosinds istirak etmislor.

Sonda onu geyd etmok istordim ki, is-
tehlakeilarin igmoli su vo kanalizasiya xid-
motlorindon istifadesinin yaxsilagdirilmast
ilo bagh “Azarsu” ASC-ni yeni vozifolor vo
cagiriglar gozloyir. Conab Prezident ilham
Oliyevin tapsiriglarinin vaxtinda vo key-
fiyyatlo icrasini tomin etmok iigiin “Azarsu”
ASC-nin kollektivi yaradilmis imkanlardan
maksimum faydalanaraq qarsidan golon
2016-c1 ilde Azarbaycan vatondaslarinin ri-
fahinin yiiksoldilmoesi namins daha sayle
calisacaqdir.
|
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5.

Qirgizistan su tachizati voe kanalizasiya
infrastrukturlarinin yenidan qurulmasinda

oyranir

Azarbaycanin tacrubasini

- e SR LT

B Azorbaycan Respublikasi vo Qirgizistan Respublikasi arasinda su tasarriifati sek-
torunda tacriiba miibadilasinin aparilmasi maqsadi ilo Qirgizistan niimayands heyati

Azarbaycanda safords olmusdur.

Diinya Bankinin tosobbiisii ilo oktyabrin
27-ds “Azorsu” Aciq Sshmdar Camiyye-
tinde Qirgizistanin Arxitektura, Tikinti vo
Kommunal Xidmatler iizro Dovlot Agent-
liyinin, Igmoli Su Tochizati Departamen-
tinin, Sulutka vo Kerben sohorlorinin
rohborliyi, Icmalarin inkisafi vo Investisiya
Agentliyinin tizvlsrindan ibarst niimayonda
heyati ilo goriis kegirilmisdir.

“Azorsu” ASC-nin sodri Qorxmaz
Hiiseynov Azorbaycanda hoyata kegirilon
icmali su vo kanalizasiya sistemlorinin
yenidon qurulmasi layiholori barads mo-
lumat verorok bildirmisdir ki, bu sahodo
beynalxalq maliyys qurumlart ilo six amak-
dashq edilir:  “Azarsu” ASC-nin real-

4/2015

lasdirdigi bazi layihalor beynalxalq maliyya
qurumlart ilo birga maliyyalasdirilir. Bu
amoakdashq c¢argivasinda sahor va rayon
markazlorinin i¢moali su vo kanalizasiya in-
frastrukturlart miiasir standartlar saviy-
yasinda yenidon qurulur. Ohalinin i¢mali su
va kanalizasiya xidmotlorindan istifadasinin
vaxsilasdirtimasi istiqamatinda goriilmiis
islor beynalxalq miitoxassislor torafindon
yiiksok qiymoatlondirilir. Infrastrukturlarin
yenidan qurulmasi ilo yanasi, yeni tex-
nologiyalarin tatbiqi va kadr hazirlig
masalalarina do  xiisusi diqqot yetirilir.
Umidvariq ki, bu sahalords qazandigimiz
tacriiba Qirgizistan tarafi iigiin maraql va
faydalr olacagdir.
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Qirgizistan niimayondas heyastinin rahbari,
Qirgizistanin Igmoali Su Departamentinin
roisi Asker Toktosev su tochizati vo kana-
lizasiya sistemlorinin yenidon qurulmasinda
Azorbaycanin boyiik tocriibesi oldugunu
bildirmis, bu sahado “Azorsu” ASC ilo
golacok amokdashigin genis perspektivlori
oldugunu diqqoate ¢atdirmisdir: “Qurgizistan
hokumoati beynalxalq maliyya taskilatlarinin
yardimui ilo regionlarda i¢cmali su va kana-
lizasiya infrastrukturlarinin yenidon qurul-
masi layihalorinin  icrasina  baslayir.

Qirgizistan su tochizati vo kanalizasiya infrastruk-
turlarmin yenidon qurulmasinda Azorbaycanin...

Beynalxalqg maliyya qurumlari, xiisusilo
Diinya Banki kompleks investisiya program-
larinin hayata kegirilmasinda Azarbaycan
tacriibasindon istifads olunmasini tovsiya et-
migdir. Bu magsadlo Azarbaycanda oldugu-
muz miiddatds “Azarsu” ASC-nin hayata
kecirdiyi layihalorls ayani tamis olmag
niyyatindayik”.

Goriisds “Azarsu” ASC ils Qirgizistanin
miivafiq qurumlar1 arasinda bilik va tacriiba
miibadilasinin perspektivlori barado fikir
miibadilasi aparilmigdir.

Qirgizistan nimayanda heyati Ceyranbatan Ultraslizgacli
Sutamizlayici Qurgular Kompleksina safar etmisdir

Su tosarriifat1 sektorunda tocriiba mii-
badilssinin aparilmasi mogsadi ilo Azarbay-
cana sofora golmis Qirgizistan niimayonds
heyati Ceyranbatan Ultrasiizgacli Sutomiz-
layici Qurgular Kompleksinds yaradilmis
soraitlo tanig olmuslar. Qirgizistanin Arxi-
tektura, Tikinti vo Kommunal Xidmotlor
iizro Dovlat Agentliyinin, igmali Su Toc-
hizat1 Departamentinin, Sulutka vo Kerben
soharlarinin rohborliyi, icmalarin Inkisafi vo
Investisiya Agentliyinin {izvlerindon ibarot
niimayands heyatina molumat verilmisdir ki,
Ceyranbatan ultrasiizgocli sutomizlayici
qurgunun tomsli 2011-ci ilin sentyabrinda
goyulmusgdur. Layihs ¢or¢ivasindo Ceyran-
batan goliinden suyun gotiiriilmasini tomin
edon sugobuledici qurgular tikilmisdir. Ul-
trastizgoclords emal olunan su Diinya Se-
hiyyo Toskilat1 vo diger beynolxalq qu-
rumlarin qobul etdiyi standartlara tam cavab
verir. Qirgizistan niimayands heyatinin rah-
bori, Qirgizistanin Igmoli Su Tachizati De-
partamentinin direktoru Asker Toktosev su
tochizati vo kanalizasiya sistemlorinin
yenidon qurulmasinda Azarbaycanin boytik
tocriibasi oldugunu bildirmisdir: “Miiasir
texnoloji avadanliglar vo qurgularla tochiz
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edilon Ceyranbatan Ultrasiizgacli Sutomiz-
layici Qurgular Kompleksi ilo tanis oldug.
Eyni tocriibadon 6z O6lkomizds istifads
etmok niyyatindoyik. Sofor zamani su toc-
hizat1 vo kanalizasiya sabokasi yenidon qu-
rulan Samax1 vo Ismayilli rayonlarinda da
oldug. Bu rayonlarda shalinin igmali su va
kanalizasiya xidmotlorindon istifadasinin
yaxsilasdirilmast istigamotinds goriilon islori
yliksok giymaotlondiririk™.

Qirgizistanin icmalarm Inkisafi v Inves-
tisiya Agentliyinin lizvii Balbak Umetov
xarici 0lkalors etdiklori saforlorde indiyadok
belo qurguya rast golmadiklorini diqqgato cat-
dirmigdir. O, buradaki texnologiyalar1 go-
locokds Qirgizistanda totbiq etmok niy-
yotindo olduglarini diqqats ¢atdirmisdir.

Qirgizistan niimayando heyati “Azarsu”
Aciq Sohmdar ComiyyatininTolim-Tadris
Morkazindo vo Morkozi Laboratoriyada
yaradilan goraitlo do tanis olublar. Qonag-
larin diqgeatine c¢atdirilmisdir ki, Hovsan
Aerasiya Stansiyasinin orazisinds tikilon
Tolim-Tadris Markazinde golocokds yerli
tolimlorlo yanasi, regional vo beynolxalq
saviyyada tolimlar dos toskil edilocokdir.
|
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Matbuat nimayandalarinin Ceyranbatan
Ultrasuzgacli Suteamizlayici Qurgular
Kompleksina sayahati tagkil edilmigdir

B QOktyabrin 30-da “Azarsu” A¢iq Sohmdar Comiyyati torafindon d6lkonin aparici
kiitlovi informasiya vasitolori niitmayandslarinin Ceyranbatan Ultrasiizgacli Sutos-
mizlayici Qurgular Kompleksina sayahati taskil edilmisdir.

Jurnalistloro molumat verilmisdir ki,
Ceyranbatan Ultrasiizgoacli Sutomizloyici
Qurgular Kompleksi Ceyranbatan gdliindon
suyun gotiiriilmosi mogsadils tikilon hidro-
texniki qurgular, sutomizloyici qurgunun
0zl vo onun komokei infrastrukturu, emal
olunan suyun optimal paylanmasi magsadila
relyef baximindan hiindiirliikds yerloson an-
barlardan vo qurgudan anbara qodor magis-
tral komordon ibaratdir.

Kompleksin isi ilo tanigliqdan sonra
“Azorsu” ASC-nin sadri Qorxmaz Hiisey-
nov media niimayondolori ii¢lin motbuat
konfransi kecirmisdir. Son illor Prezident
[lham Oliyevin 6lko ohalisinin keyfiyyatli
icmoali su ilo fasilesiz olaraq tomin edilmasi
ilo bagh qarsiya qoydugu vazifonin icrasini
tomin etmok tliglin hoyata kegirilon todbir-
lordon bohs edon “Azarsu” ASC-nin sodri
bildirmisdir ki, Bakiotrafi qosabs vo yeni

yasayis massivlorinin igmoli suya tolobatinin
6donilmoesi, Kiir sutomizloyici qurgusunda
emal olunan suyun bir hissasinin Aran va
Mugan bolgoesina yonoaldilmesi, eyni za-
manda, Ceyranbatan sutomizloyici qurgusu-
nun tclincli novbasinin kohnalmosi yeni
qurgunun insasii zoruri edirdi. Bununla
yanagi, Taxtakorpii su anbarinin vo Tax-
takorpii-Ceyranbatan su kanalinin tikintisi
noticosinda Ceyranbatan gdliinds kifayot
hocmds su ehtiyatinin yaranmasi yeni
qurgunun xam su ilo tominatina imkan
verirdi. Bu masals “Abseron yarimadasinin
igmoli su tachizati, kanalizasiya vo yagis su-
lart sisteminin Master Plan1” layihosindo
osas vazifo kimi qarstya qoyulmusdur. Mas-
ter Planda 1-ci vo 2-ci Baki, Kiir, Ceyran-
batan, Oguz-Qobolo-Baki su komorlorinin
qidalandirdig orazilorin soboko sistemlorini
olagalondirocok vo yeni texnologiyaya
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ssaslanacaq qurgunun tikilmesi do oksini
tapmisdir. Kompleks layihalondirilorken
onun movcud monbalarls slagolondirilmasi,
hazirda istismar olunan magistral xatlorin
tomiri vo ya qozalar zamani su tochizatinda
dayaniqliligin tomin edilmasi asas gotiiriil-
dii. Miitoxassislorin apardigi layihe-axtaris
vo texniki-iqtisadi asaslandirmalar natice-
sinda Ceyranbatan gdliiniin ehtiyatlarindan
istifado etmoklo an son — ultrasiizgac tex-
nologiyasina asaslanan tomizloyici qurgu-
nun tikintisi qorara alindi. 2011-ci il
sentyabrin 8-do Prezident Ilham Oliyevin
istirak1 ilo Ceyranbatan su tochizatir ida-
rosinin orazisinde mohsuldarlig1 saniyads
6,6 kubmetr va ya sutkada 570 min kubmetr
olan ultrasiizgacli sutomizloyici qurgunun
tomali qoyuldu. Bu da onu gostorir ki,
Olkode su tochizati infrastrukturunun
yaradilmasi istigamatinds ulu 6ndor Heydor
Oliyevin basladig1 islor Prezident ilham
Oliyev torafindon ugurla davam etdirilir.

Hazirda diinyada az bulaniqh sularin
emali iiclin on samarali texnologiyanin mohz
ultrasiizgacli qurgularin sayildigint digqsts
catdiran Q. Hiiseynov qgeyd etmisdir ki,
membran texnologiyasina osaslanan bels
qurgularda su he¢ bir kimyovi tomizlonma
aparilmadan mexaniki iisulla emal olunur.
Belo qurgularin an boytik istiinliiyli suyun
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Matbuat niimayondolorinin Ceyranbatan Ultrastizgocli
Sutomizlayici Qurgular Kompleksino soyahati...

tobii mineral torkibini saxlamagqla, onu asilt
hissaciklordon — bakteriya, virus, bazi hall
olunmamis duzlar vo agir metallardan te-
mizlomesi, bulanigliq, xosagalmoz iy vo
dadin aradan qaldirilmasidir. Bu tip qurgu-
larda tam qapali, avtomatik rejimde tomiz-
lanan su Diinya Sohiyys Toskilatinin, diger
beynalxalq qurumlarin qabul etdiyi standart-
lara tam cavab verir.

Qeyd olunmusdur ki, kompleksin ayri-
ayrt1 hissalorinin tikintisi vo quragdirilmasina
diinyanin bu sahado ixtisaslagsmis moshur
sirkatlori, hamcinin 30-dak yerli podratci
togkilat calb olunmusdur. Bu unikal qurguda
emal olunmus tomiz va keyfiyyatli igmali su
Abseron rayonunun vo Bakiatrafi qasobe-
lorin 35 faizinin talobatini 6doyir. Goalocokda
189 qurgunun giiciiniin artirilmasi ils bu re-
gomin 40 faiza gatdirilmast miimkiin olacagq.

Q. Hiiseynov bildirmisdir ki, dovlat bag-
cisinin tapsiriqlarina uygun olaraq Baki
sohari vo onun gasabalerinin sosial-igtisadi
inkisafi Dovlat Proqrami ¢orcivasinds Ab-
seron yarimadasinin har bir yasayis mas-
sivinin fasilesiz su ilo tomin olunmasi
istigamatinds tadbirlor davam etdirilir.

Sonda “Azorsu” ASC-nin sadri KiV nii-
mayandolorinin ¢oxsayli suallarini cavab-
landirmisdir.
|
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"Azarsu" ASC-nin sadri Diunya Su Surasi
Idare Heyatinin lizvii secilmisdir

B 2-14 noyabr 2015-ci il tarixlorinds Fransanin Marsel soharinds Diinya Su Surasinin

(DSS) 7-ci Bas Assambleyasi kecirilmisdir. ilk dafs olaraq “Azarsu” ASC Assam-
bleyada istirak iiciin dovat almis vo bu maqsadlo niimayonds heyoti Fransada

safords olmusdur.

Bas Assambleyada diinyada su siyasotinin
asas istiqgamotlori, moévcud voziyyat va perspek-
tivlor, ndvbati 3 il izro foaliyyet strategiyast, is
plani, maliyys masalalori, DSS Konstitusiyasina
doyisikliklor barodo miizakiralor aparilmis, Su-
rani Idars Heyotina segkilor kegirilmisdir. Qeyd
edok ki, DSS-nin ali orqani har 3 ilden bir kegir-
ilon Bas Assambleyadir. Assambleyalararasi
dovrdo Suraya 35 noforden ibarot idaro Heyoti
rohboarlik edir.

Idara Heyatino segkilordo “Azarsu” ASC-nin
namizadliyi “Hoékumatlor vo hokumat organlari
bolmosi” {izra gqeydo alinmis vo bu barado lizv
6lkalarin niimayands heyatlori strafli malumat-
landirtlmisdir. Bu bdlmo {izro kegirilmis seg-
kilordo ABS, Fransa, Braziliya, Tiirkiyo, Yapo-
niya, Koreya, Macaristan vo digor 6lkolori tomsil
edon dovlat vo hokumot toskilatlarmin nii-

mayandalori do istirak etmisdir. Gizli sesverma
noaticosindo “Azorsu ” ASC-nin sadri Qorxmaz
Hiiseynov boyiik sos ¢oxlugu ilo DSS Idaro
Heyotino lizv se¢ilmisdir.

Azarbaycanda su tohliikesizliyi strategiyasi
osas gotiiriilorok su sektorunda hoyata kegirilon
layihalor, su ehtiyatlarinin inteqrasiyali idara-
edilmasi programlarinin hazirlanmasi, su sek-
toru lizro hiiquqi bazanin yaradilmasi, 6lkomizin
otraf miihit lizro bir sira beynolxalq konven-
siyalara qosulmasi, transsorhoad sularla olagodar
Helsinki Konvensiyasini ratifikasiya etmasi
mithiim nailiyyatlor kimi giymatlondirilmis va
biitiin bu amillor Idaro Heyatina iizvliiyiin
dostoklonmasinds bdyiik rol oynamisdir.

DSS-nin tomsilgilori, eloco do digar 6lkalorin
va beynolxalq togkilatlarin niimayondalori Azor-
baycanda son illor su sektorunda hoyata kegi-
rilon layihalori yaxindan izladiklorini qeyd etmis
vo bu istigamotdo goriilmiis islori yiiksok
giymotlondirmislor. Qeyd olunmusdur ki, “Azor-
su” ASC su tachizati vo kanalizasiya sektorunda
kifayat godor ugurlara imza atmis bir qurumdur
vo DSS-nin ali qurumunda tomsil olunmasi
gOriilmiis islorin mantiqi naticosidir.

DSS$-na iizvliik vo qurumun Idars Heyotindo
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tomsilgilik qlobal su problemlorinin, strateji
hadaflorin miioyyan edilmasi, qorarlarin qobul
olunmasinda istirak baximindan shomiyyatlidir.
Bu status diinyanin inkisaf etmis 6lkolorinin vo
gabaqcil sirkatlorinin tocriibasindon yararlan-
maga, yeni texnologiyalara daha asan ¢ixis aldo
etmoyo imkan verir.

“Azorsu” ASC Idaro Heyotino iizv olmaqla
bir sira problemlorin hallinin tomin edilmasina
say gostoracokdir. Sudan istifadonin su chtiyat-
larini distolomasina yol verilmomasi, istifads
edilmis suyun dorin tomizloms texnologiyalari
ilo yararli voziyyoto gotirilmoasi vo tokrar isti-
fadosi, su ehtiyatlarinin formalasdigi ¢ay
hovzalorinin deqradasiyasinin garsisinin alin-
masi, su chtiyatlarinin daha doqiq qiymot-
londirilmasi, atmosfer yagintilarinin toplanaraq
daha somaorali istifadesinin tomin edilmosi
texnologiyalarinin islonmosi, daha mitkommal
sugétiiriicii qurgularin totbiqi, suyun keyfiyyot
standart vo normalarinin tokmillogdirilmosi,
“yuxar1 axin” olkolori vo “asagi axin” olko-
lorinin qarsiliqli maraqlarinin tomin edilmasi
global miqyasda aktual problemlor hesab edilir.

Assambleya corgivosindo Idaro Heyatinin
yeni secilmis tizvlori ilo goriigdo “Azorsu” ASC-
nin foaliyyati barads genis molumat verilmisdir.
Onlarin diqgatine ¢atdirilmisdir ki, 6lkomizds is-
tehlakeilarin igmali su tochizatinin vo kanaliza-
siya xidmotlorindon istifadesinin yaxsilas-
dirllmas1 mohtorom Prezident ilham Oliyev
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torofindon prioritet vozifo kimi mioyyonlos-
dirilmisdir. Olko rohborliyinin diqqot vo qaygisi
sayoasindo son illor bu sahads boyiik islor goriiliir,
keyfiyyatli vo dayanigli su monbalori hesabina
sohor vo rayon morkazlorinin su tochizati vo
kanalizasiya sistemlori yenidon qurulur, yeni
igmoli su monbalori askarlanir, miiasir su emali
vo sutomizloyici qurgular insa edilir, tullanti su-
lar1 zorarsizlosdirilorok otraf miihitin qorunmasi
istigamatindo kompleks todbirlor hoyata kegirilir.
Molumat dgiin bildirak ki, DSS qlobal
miqyasda su problemlorinin halli mogsadi ilo
1996-c1 ildo yaradilmisdir. Sura su ilo olagali
beynolxalq toskilatlari, dovlet qurumlari, elm
morkozlorini, geyri-hokumot toskilatlarint  bir-
losdiron goxistigmotli beynolxalq platformadir.
DSS su ehtiyatlarinin miithafizasi, adalotli vo in-
teqrasiyali idaro edilmosi, ohalinin fasilasiz,
dayaniqli vo keyfiyyatli igmali su ilo tomin olun-
masi, su ilo olagadar orzaq tohliikasizliyi,
hidroenerji resurslarin dayanigliliginin tomin
edilmasi, ¢oxsaxali sanitariya problemlarinin hall
olunmasit istiqgamotinde foaliyyot gostorir.
Manzil gorargahi Fransanin Marsel gohorinds
yerloson qurumda 51 &lkadan vo 24 beynoalxalq
toskilatdan 350 tizv tomsil olunur. 2013-cii ildon
DSS-yo iizv olan “Azorsu”ASC ilo yanasi, Me-
liorasiya vo Su Tasarriifat1 ASC, su sektoru ilo
olaqadar bir sira digor Azarbaycan toskilatlar: da
Surada tomsil olunur.
|
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ISTISUCAYIN XARAKTERIK
AXIM PARAMETRLORININ
QiYMOTLONDIRILMOSI

(Soh. 33-39)

Abduyev MLA.
AMEA Cografiya Institutu, Baki sohori
abduyevm@gmail.com

Abstract. The breaks of long-term average monthly and average annual discharge
range of Istisuchay was being restored and carrying to 64 yearly period according
to Lenkeranchay stream range. Different probable maximal and minimum discharge
were appraised due to counting 52 yearly range of maximal and minimum stream.
Sediment discharge was counted in Alasha station.

Acar sozlor: yeralti sular, hidroloji parametrlor, maksimal su sarfi, yagis dasqin-
lari, axim swralart.

Giris

Kigik SES-larin tikilmasi va istifadoyo verilmasi regionlarda sosial masalalorin
hollinda, yeni vo daimi is yerlorinin agilmasinda, bolgo sakinlorinin sosial-rifah
haliin yiiksaldilmosindo shomiyyatli doracods rola malikdir. Son illor “Azarener;ji”
ASC torofindon kigik ¢aylarin hidropotensialinin qiymotlondirilmasi vo onlarin 6lko
izra yerlosmo xoritosinin hazirlanmasi istigamotinds todqiqat islori aparilaraq dag
vo dagotoyi ¢aylari, eloco do digor kigik su axarlar tizorindo 280-don ¢ox kicik Su
Elektrik Stansiyasinin (KSES) tikilmosinin miimkiinliiyli miioyyon edilmis, onlarin
xorito-sxemi islonilmisdir. KSES-lorin timumi giicii orta hesabla 0,80 MVt, onlarin
illik enerji istehsali 3,3 mird. kVt/saat toskil edir. Yaxin golocokds tikilmasi nozordo
tutulan 10 KSES-nin texniki-iqtisadi osaslandirilmasi islori yerino yetirilmisdir.
Hokumot kigik SES-lorin yaradilmasini somorali sayir vo yaxin perspektivds 61
kicik SES-in tikintisi magsadouygun hesab edilir. Hazirda Somkircay, Gilangay, Ba-
lakongay, Qusarcay, Gdycay, Istisucay va s. caylar iizorindo bozi kigik SES-lor ti-
kilmis, bazilori do tikilmokdadir.

Tadqgiqgatin materiallari va sorhi

Lonkoran-Astara iqtisadi rayonunda tikilmokdo olan KSES-lordon biri As-
taracayin asas sol qolu olan Istisucay iizorinda yerlosir. Istisugay baslangicini Talis
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silsilosindon 1500 m hiindiirliikdon goétiiriir. Cayin uzunlugu 18 km, hdvzasinin
sahoasi 60 km?, orta meyilliyi 82%o, cay sobokosinin sixligi 1,3 km/km?, hévzonin
mesa ilo Ortiilma daracasi 94%-dir. Hovzonin orta yliksokliyi 580 m, ¢ayin diismasi
159 1250 m-9 barabordir (Mammadov, 2002).

Istisugay hdvzosi riitubatli subtropik iqlimds yerlosir. Burada radiasiya balansinin
miqdar1 40-45 kkal/sm?-a ¢atir ki, bunun maksimumu (40%-dan ¢oxu) yay, mini-
mumu iso qis fasline diisiir. Buxarlanmaya sorf olunan istiliyin miqdar1 35-45
kkal/sm?-a catir. Ekstremal isti ke¢on qis aylarinda Lonkoranda havanin orta tem-
peraturu 7,5°C (1947-1948-ci illar), ekstremal soyuq kecon qis aylarinin orta tem-
peraturu iso Lonkoranda 2°C (1948-1949-cu illor) olmusdur. KSES-in yerlosdiyi
Astara inzibati rayonunda havanin orta ayliq va illik temperatur rejimi cadval 1-do
verilmigdir. Havanin orta illik temperaturu 14,8°C toskil edir. On yiiksok temper-
atur iyul-avqustda 24,3-25,0°C, on asag1 temperatur iso yanvar-fevralda 5,5-5,7°C
miisahido olunur. Havanin riitubatini xarakterizo edon molumatlar cadval 2-do
gostorilmigdir. Orta ayliq nisbi riitubatlik il orzinde 71-77%-ls (yayda) 77-82%
(qisda) arasinda dayisorak, orta hesabla 81%-o ¢atir.

Cadval 1. Havanin orta ayhq va orta illik temperaturu, °C

Aylar .
I | II || IV |V | VI VII'VI IX | X | XI | XII|Ilik

Mantaqo
Astara 55157 18,12/12,5/17,9|22,4| 25 |24,3/21,6/15,7|11,2] 7,6 | 14,8

Cadval 2. Havanin orta ayhq nisbi riitubati, %-ls

Aylar .
I I || Iv v | VI VI VI IX | X | XI | XII| ik

Moantaqo
Astara 77 | 78 | 86 | 84 | 84 [76,2| 71 | 77 | 81 | 87 | 88 | 82 | 81

KSES-in yerlosmo rayonunda aylar {izre yagitinin paylanmasi cadvel 3-do ver-
ilmisdir. Coxillik dovr arzinds illik yagmtilarin miqdari orta hesabla 1423 mm togkil
edorok, aylar iizro 27 mm-lo (iyul) 407 mm (oktyabr) arasinda dayisir. ilin isti
dovriinds aprelden noyabradak illik yagintinin 50-55%-1 diisiir. Yaz, yay ve payizda
yagislar leysan xarakterli olur ki, bu da sellorin kegmasilo miisayot olunur.

Cadval 3. Yagintilarin orta ayhq vs illik miqdari, mm-Is

Aylar .
I | I x| Iv v | VI | VIV IX | X | XI|XII| ik
Mantaqgo

Astara 84 1100|125 63 | 52 | 28 | 27 | 57 | 270|407 | 161 49,3 1423
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Hidroloji cohatdon Istisugay dasqin rejimli ¢aydir, onun gidalanmasinda 78%
yagis suyu, 5% qar suyu vo 17% yeralti sular istirak edir (Riistamov, Qasqay, 1989).
1966-c1 ilin 26 va 27 avqust tarixlerinde ¢ay qurumugdur. Hor hansi bir hidrotexniki
qurgunun tikintisi ilk ndvbada ¢aylarin su ehtiyatlarinin qiymatlondirilmasini tolob
edir. Belo qiymatlondirilmo ¢aylar {izorinde qurulmus hidroloji montoaqalorde
aparilmis stasionar miisahido molumatlarma osaslanir. Istisugayin hidroloji para-
metrlorinin hesablanmas1 onun Alasa montaqasi molumatlarina asason yerina yetiril-
misdir. Qeyd edilon montaqods axim iizarinde miigahidslor fasilslorle aparilaraq,
1950-1987 va 1999-2008—ci illari ohato edir. Odur ki, miisahidslorin davamiyyatinin
coxillik eyni dovro gotirilmasi talob olunur. Bu magsadls, fasilolor geyds alinmig
stralar1 barpa etmok ii¢lin Lonkarangayin Lonkoran moentoqgasinin sorf siralarindan
istifada olunmusdur. istisugaymn vo Lonkarancayin sorf siralari iizorindo miisahido
aparilmis paralel illorin orta ayliq molumatlar1 arasinda olage qurulmusdur
(sokil 1).

Qistisu = 0,0805Qygnkeran + 0,2927

R=0,98

2.5
=
b
% 2
(e
a"‘;. 1,5
L
< 1
=]
0
® 05

0 Q,m¥san

0] 5 10 15 20 25 30

Lenkeran-Lenkaran

Sakil 1. istisug:aym Alasa vo Lankarancayin Lankaran mantaqasinda
orta ayhq su sarflari arasinda slaqa.

Alinmis slagenin korrelyasiya omsal1 kifayat qodor boyiik oldugundan (r=0,98)
homin slagenin riyazi ifadesinden istifade etmoklos Istisugaymn Alasa mantoqosindoki
axim stralar1 uzadilaraq 64 ila catdirilmisdir. Alimis axim sirasina gora Istisucayin
Alaga montagasinds orta illik su sorfi Qo=1,43 m*/san toskil edir. Aximin variasiya
omsali momentlor metodu ilo hesablanmisdir. Hesablamalar naticasindo C,=0,27,
Cs=0,096, C/C,=0,4 alinmigdir. Cs=2C, gobul edilmisdir. Alasa montogosinds ¢ox-
illik orta su sarfinin tominat oyrisi sokil 2-do verilmisdir.
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Q. md/c

Q=

P, %

0

Sokil 2. Istisucaymn Alasa montagasinda coxillik orta su sarfinin taminat
dyrisi.

Empirik vo analitik ayrilorin tohlili gostorir ki, Istisucayin Alasa montagosinda
orta illik su sarfinin miixtalif tominatli qiymotlorini asagidaki kimi qobul etmak olar
(codval 4).

Cadval 4. Miixtalif taminath orta illik su sarflorinin qiymatlori

Tominat, P%

10

25

50

75

90

Orta illik su sorfi, m*/san

1,92

1,74

1,43

1,14

b

0,90

Miixtolif tominatli orta illik su sorflorinin qiymatlorine 9sason aximin il orzinds

paylanmasi real ilo gora aparilmisdir (cadval 5).

Cadval 5. Aximn il arzinds paylanmasi

Aylar

P% 4 I m |y m|1v | v | vl vl vl IX | X | XI | XII glr:l?
10 | 1,71 /2,48 /3,8412,41|1,37 0,4 /0,17 |1,02| 1,67 2,58 4,53 /0,81 1,92
25 1,5 11,5212,3513,95|0,94| 0,61 0,63 | 1,11 4,37|1,49/0,93 1,43 1,74
50 10,96|1,23/2,29|1,65|0,86|0,58/0,3410,70 | 1,36 2,22 1,82 | 1,37 | 1,43
75 11,78 11,97 /2,55] 1,6 |0,85| 0,6 |0,280,35]0,39|0,88 1,12 |0,65 | 1,14
90 0,5 10,54 |1,63 0,29|0,22|0,18 /0,14 |0,15|1,91 | 1,21 3,07 | 0,84 | 0,90
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Istisucayin Alasa montogosindo maksimal su sorfini hesablamagq iigiin 52 illik
miisahido sirast (1950-1987; 1999-2008) gobul edilmisdir. Bu dovrde c¢ayda
miisahido olunan maksimal su sorfi 98,5 m3/san-o olmusdur. Alasa mantogosindo
maksimal su sorfinin goxillik orta qiymati 25,92 m*/san toskil edir. Maksimal sorfin
variasiya omsali momentlor metodu ilo C,=0,814-9, Cs=1,929-a, CJ/C\=2,4-2 barabor
olur ki, buradan da Cs=2Cy gobul etmok olar. Istisugayin Alasa montogesindo mak-
simal su sarfinin xarakterik tominatlar1 hesablanmisdir (cadval 6).

Cadval 6. Miixtalif tominathh maksimal su sarflori

Hesablama n p——2_*100% (Mommadoy, 1989)
n+l+k
Q,.., m¥/san

0,5 130

1 118

3 105

5 85

10 68
20 48
50 22

Maksimal sorflorin osason payiz ddvriindo kegmaosi Istisugayin ilin soyuq
yarisinda yagis dasqinlar1 omalo gatiron gaylar qrupuna aid oldugunu gostorir. Is-
tisugayin Alasa montoqosindo maksimal sorflorin tominat oyrisi sokil 3-do ver-
ilmisdir. Istisugaym Alasa montoqasindo maksimal su sorfini hesablamagq iigiin 52
illik miigahids siras1 (1950-1987; 1999-2008) qabul edilmisdir. Bu dovrdo ¢ayda
miisahido olunan maksimal su sorfi 98,5 m3/san-o olmusdur. Alasa montogosindo
maksimal su sorfinin goxillik orta qiymati 25,92 m*/san toskil edir. Maksimal sorfin
variasiya omsalt momentlor metodu ilo C,=0,814-9, Cs=1,929-a, CJ/C\=2,4-2 barabor
olur ki, buradan da Cs=2Cy gobul etmok olar. Istisugayin Alasa montogesindo mak-
simal su sorfinin xarakterik tominatlar1 hesablanmisdir (cadval 6).

Maksimal sorflorin osason payiz ddvriindo kegmosi Istisugayin ilin soyuq
yarisinda yagis dasqinlart amala gatiron ¢aylar qrupuna aid oldugunu gostorir.

Istisugayin Alasa montagosindo maksimal sorflorin tominat ayrisi sokil 3-do ve-
rilmisdir.

Istisugayin Alasa montogosinde minimal axim da yuxarida geyd edilon 52 illik
sorf sirasina asason hesablanmigdir. Homin siraya asason c¢oxillik orta minimal sorf
0,16 m3/san-dir. Momentlar metodu ilo C,=0,80, C~=3,425, Cs/C.=4,3-2 barabar olur.
[stisugayin Alasa montogasindoki minimal su sarfinin empirik vo analitik oyrilorinin
tohlili gostorir ki, Cs=4Cy gqabul etmak olar. Miixtalif tominathi minimal sarflorin
qiymatlari cadval 7-da verilmisdir.
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Sakil 3. Istisucayin Alaga mantoqasinds maksimal su sarfinin taminat oyrisi.

Cadval 7. Miixtalif tominathh minimal su sarflari

P %
W 75 | 8 | 8 | 9 | 95 | 97 | 9

Q, m’/san 0,1 0,08 0,07 0,055 0,04 0,02 0,01

Minimal sorflorin tominat oyrisi sokil 4-do verilmisdir.

Istisugaymn Alasa montogosindo asili gotirmolor iizorindoki miisahidslorin
davamiyyati 32 ildir (1952-1987). 32 illik siraya asason ¢oxillik orta asili gotirmolor
sorfi 0,073 kg/san toskil edir. Momentlor metodu ilo Cy=1,649-0 barabar olur. Em-
pirik vo analitik ayrilorinin tohlili gdstorir ki, Istisugaym Alasa montogesinde Cs=4Cy
olur. Dib gotirmalori asili gatirmalarin 30%-1 hocminds qobul edilmisdir.

Cadval 8. Asih va dib gatirmalarinin hesablanmis qiymoatlori

Aylar|

Orta
P I II Im | v | v | vl | VII |VIII| IX | X | XI | XII ik

10 |1,71|2,48 13,84|2,41137| 0,4 |1 0,17]1,02|1,6712,58|4,53]0,81 1,92
25 1,5 11,5212,35(3,9510,94 0,61 0,63 1,11 4,37]1,49|0,93|1,43|1,74
50 1096|1,23|2,29|1,65|0,86|0,58 0,34|0,70| 1,36 12,22 /1,82 | 1,37 | 1,43
75 |1,781197|2,55| 1,6 |0,85| 0,6 |0,28|0,35|0,39|0,88 | 1,12|0,65| 1,14
% | 05054 163|029 0,22|0,18 0,14 |0,15|1,91 | 1,21 | 3,07 | 0,84 | 0,90

() 38 4/2015




SU PROBLEML®RI: ELM V@ TEXNOLOGIYALAR

SU EHTIYATLARININ TODQIQI VO INTEQRASIYALI -§ P Abduyev M.A. Istisugaym xarakterik axim
IDAROETMO PROBLEMLORI B = parametrlorinin qiymotlondirilmasi

e

: [

R I i " REH Badd i B i I e i H
am ot 05 1 = s 10 F k] @ @ = o m «a o= k] ws w858

Sokil 4. Istisucaym Alasa montagosinds minimal su sarfinin tominat ayrisi.

0.0T3%475 1000 = 514/ m’,
1.43m° /s

miisahido olunan on boyik bulanliq doracasi 590 ¢/m*® olmusdur.

Orta coxillik bulanliq deracasi 51 q/m’,  Psge, =

Bununla bels sel vaxti cavin bulanigligi 20 dsfoyadak artir. 0,5%-1i bulanliq doracasi

130K/ 41000 =1000g/m® toskil edir
130m /s

Notico

Belaliklo, Istisucayin ¢oxillik orta ayliq v orta illik sorf siralarindaki fasilalor
Lonkorancayin axim sirasina asason barpa olunmusdur. Alinmis slagonin kor-
relyasiya omsali kifayot qodor bdyiik oldugundan (r=0,98) homin slaqonin riyazi
ifadosindon istifado etmoklo Istisugayin Alasa montoqosindoki axim siralari
uzadilaraq 64 ila ¢atdirilmigdir. Alinmis axim sirasina gora Istisucayin Alasa mon-
togasindo orta illik su sorfi Qo—=1,43 m3/san toskil etmisdir. Maksimal vo minimal
axim 52 illik siraya osason hesablanaraq, miixtolif tominatli maksimal vo minimal
sarflor qiymeotlondirilmisdir. Istisugaymn Alasa montoqasinda 32 illik siraya osason
coxillik orta asili gotirmalor sorfi 0,073 kq/san, orta ¢oxillik bulanliq doracasi 51
g/m?3 toskil etmisdir.

Oddabiyyat siyahisi:
1. Mammoadov M.O. Azarbaycanin hidroqrafiyasi. Baki-2002, 266 ssh.
2. MawmenoB M.A. PacueTsl MakCUMaJIbHBIX PACXOJ0B BOABI FOpHBIX pek. JI. Tmapomereousnar,
1989, 180 c.
3. Pycramos C.I'", Kamkaii P.M. Bonusrit 6ananc Azep6aiimkanckoit CCP. baky-1978, 109 c.
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Abstract. The long term observation rows of the statistical analysis of water and
the weighed flows are conducted in this article and defined the appearances of ero-
sion-accumulative processes of the time-space inequality. The main factors of the
weighed deposits flow and wash superficially are appointed in the research are and
long term of the water a weighed rows are estimated.

Agar sozlor: eroziya, akkumulyasiya, denudasiya, yuyulma intensvliyi, sinxron,
taraddiid, yuyulma layi, approksimasiya.

Giris

Hazirda diinya iqtisadiyyatinin biitiin sahalorinin siiratli inkisafi vo antropogen
amillorin otraf miihito artan monfi tosiri tobii sorvatlorin haddindon artiq istismari
ilo naticolonmisdir. Kond tosarriifati sahalorinds relyefin formalagmasinda, torpaq
Ortiiyiiniin deqradasiyasinda, caylarin ¢irklonmasinds istirak edon on asas amillordon
biri do torpaq eroziyasinin miiasir proseslori, gotirmolorin dasinmas: vo akku-
muliyasiyasidir. Bir asrdon artiqdir ki, sothi (diizon) vo yargan eroziyalar1 todqiq
edilir. Torpaqdan istifadonin artdig1 bir dévrds, bu név intensivlogsmis proseslorin
qiymatlondirilmosinds yeni metodlarin totbiqi ¢ox vacibdir. Macrada ¢ay boyu dasi-
nan gatirmolarle boylik miqdarda ¢irklondiricilor, o cimlodan zaharli vo radioaktiv
maddalor do dasinir. Bu ¢irklondiricilorin ¢ox hissosi yamaclarda vo miivaqqoti axar-
larmn dibindo akkumulyasiya olunur. Umumiyyoetls, eroziya vo akkumulyasiya pros-
eslorinin mokana goro qarsiligli olagolori asason komiyyatco Oyronilmasine
baxmayaraq, tam dyronilmomis sayilir. Cay hovzalarinin yuxari axinlarinda eroziya-
akkumulyasiya proseslarinin intensivliyinin vo formalagma qanunauygunluglarinin
qiymatlondirilmasi, tokca fundamental elmi nozariyyalor baximindan deyil, eloco
doa gatirmalorin daginma prognozlarinin verilmasi, torpaq v su ehtiyatlarindan in-
teqrasiyal1 istifadonin toksil edilmasi ti¢lin ¢ox oshomiyyatlidir.

Belo ki, miixtalif toyinath hidrotexniki qurgularin tikintisi, eloca da sellora vo
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eroziyaya qarsi miibarizs todbirlorin islonib hazirlanmasi miiasir dovrde do boyliik
tosarriifat chomiyyato malikdir. Belo tasorriifat ohomiyyatli tadbirlorin goriilmosi
liclin gatirmalor aximinin formalagmasinin tadqiqi ¢ox vacibdir ki, bu da daghq
orazilorin hidroloji 6yranilmasi elmi qarsisinda duran asas problemlordon biridir.
Dagliq vo dagotayi orazilorin miixtolif moagsadlar {igiin intensiv sokildo monim-
sonilmasi tobii-dagidic1 proseslorin daha da intensivlogsmasine sobab olur. Belo
orazilordo asili gatirmalor aximinin formalagmasi onun zamana vo mokana gors doy-
ismasi bir ¢ox alimlor torafindon aparilan tadqiqatlarda 6z oksini tapmusdir [1, 2, 3,
4,5, 10, 11]. Yerino yetirilon todqiqat islorine baxmayaraq indiys qador gotirmalor
aximi1 az dyranilon va ya dyronilmoyon arazilorden biri do Boyiik Qafqazin simal-
sorq yamaci ¢aylariin hovzaloridir.

Tadqiqatda istifads edilon materiallar vo metodika

Dagqinlarin natica etibart ilo mocradaxili proseslorin dinamikasindan asili oldugu
molumdur. Macranin su buraxma qabiliyyoti mocrayaradan gotirmoalorden asili
olduguna gors, gotirmalorin (ssason asili vo dib) omoalogalmo xiisusiyyatlorinin
Oyranilmasi ¢ox vacibdir. Tadqiqatda Ekologiya vo Tabii Sarvatlor Nazirliyinin Milli
Hidrometeorologiya Departamentinin materiallarindan istifade olunmusdur. Su vo
asilt gotirmalar sorflori siralarinin tortibinde 1975-ci ilo qodar olan “Osas hidroloji
xarakteristikalardan”, 1976-1980-c1 illords “Soth sularinin asili getirmalor aximinin
rejimi v ehtiyatlar1 haqqinda ¢oxillik melumatlar’dan va 1981-ci ilden etibaron
“Hidroloji” illiklerdan, istifads edilmisdir. Statistik va hidroloji oxsarliq metodlar1
tatbiq olunmagqla Boyiik Qafqazin simal-gorq yamacinin ¢ay hovzalarinds asili gatir-
molarin illik rejimi qiymetlondirilmisdir.

Tadqiqatin sorhi

Yan silsilonin qorbinds (Azarbaycan arazisindo) an bdyiik relyef formasi1 Sahdag
massividir (4243 m) [7, 8]. Qusarcayin dorin dorosindon sorqde Sahdag massivinin
sorqo davamini togkil edon va eyni siixur qatlarindan togkil olunmus Mixtdkan sil-
silosi (Qizilgaya massivi — 3726 m) ucalir. Bu silsilo sorq istigamatds, xiisusilo
Qudyalgay dorasindon sorqgs kaskin algalir. Burada yan silsilonin maksimum hiindiir-
lilyli comi 2383 m-o ¢atir (Buduq yaylasinda Caraka dag1). Yan silsilonin sorqe
davamini Yerfi (Qaragayla Volvalagay arasinda), Tokls (Valvalogayla Gilgilgay
arasinda 1491 m) vo Besbarmaq tirasi (Gilgilcaydan sorqe 881-522 m) toskil edir.
Sahdagdan Besbarmaga qodar 110 km masafods Yan silsilonin yiiksokliyi 3700 m
azalir. Burada yiiksokliyin azalma qradienti hor 10 km-o 336 m togkil edir ki, bu
Bagsuayrict silsilode oldugundan xeyli artiqdir. Bagsuayrict silsils ilo yan silsilo
arasinda yerloson dagdaxili ¢okaklor simal yamacinin oroqrafik qurulusunu daha da
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miirokkablosdirir. Bunlar Sahdiizii (Sahnabadgay1 dorasinds 2500-2800 m yiiksok-
likdos), Xinaliq (Qudyalgayin yuxar1 axin1 boyu), Yerfi-Qonagkend, Xaltan, Gilgil-
cay, Tixcay vo b. daha kicik cokoklordon ibarotdir. Bu axrincit oroqrafik
elementlordon simal-sorqde Valvalagay vo Samurgaylar: arasinda 200-800 m yiik-
sokliklorda boylik caylarin osl qutuvari terrash doralari ilo kasilmis Qusar (aslindo
Quba-Qusar) daxili diizenliyi, bu maili diizonliklo Xozor donizi arasinda iso conub-
sorq do ¢ox daralan (30-35 km-don 5-10 km-o gqodor) Samur-Davagi ovalig1 yerlosir.
Bu araliq Gilgilgaydan Sumgqayita qador 70 km masafads olduqca ensiz (2-5 km)
Bogaz diizenliyi ilo avoz olunur [7].

Boyiik Qafqaz daglarinda yura sistemi ¢okiintiilori Yan silsilode garbde Dagis-
tanla sorhoddon sorqde Atacayin dorasine qodar boyiik bir orazide yayilmisdir.

Yura ohangdaslar1 qatlar ensiz zolaq soklinds Yan silsilo boyu conub-sorq Tongo
darasindon bir az sorqe qador uzanir. Lakin bu istiqamatds onlarin qalinligi xeyli
azalir. Bu ohangdas1 vo dolomit qatlarmin klippen adlanan boyiik “koksiiz” (esas
yayilma saholorindon qopmus ve ¢ox aralanmigdir) ¢aylar1 vo bozen ortiik halinda
sahalori, iri “qalpelori” conub-sorqde Besbarmaq qayalarina qodor yayilmigdir.
Homin ¢okiintiilorin iri qaya pargalarina Sohiib kondi otrafinda (Quba rayonu) vo
hatta Bagsuayricinin bazi yerlorinds rast gomok miimkiindiir. Caylar bu qalin shong-
das1 qatlarini kasdiyi yerlords bir qayda olaraq dorin vo dar dorslor (kanyonlar)
omoalo gotirirlor [8].

Boyiik Qafqazda Tufan antiklinoriumunun conub-gorq hissalori, Sahdag-Xiz1 vo
Zaqatala-Qovdag sinklinoriumlari, asason tabasir ¢okiintiilorindon qurulmusdur. Bu
cokiintiilora Simali Qobustanda vo Xazaryani ovaliqda (Siyezenden bir qador
conubda) rast golmok miimkiindiir. Boyiik Qafqazda tobasir ¢okiintiilori sistemi
kesilisinda gillar va gilli-qumlu gatlar iistiinliik togkil edir. Lakin Sahdag massivinin
tabasir ¢okiintiilori shongdasi vo mergeldon ibaratdir. Dagliq sahads kaynazoy
cokiintiilori mezozoy ¢okiintiilori tizorinds transqressiv yatir. Boyiik Qafqaz meqan-
tiklinoriumunun simal qanadinda paleogen ¢okiintiilori Samur ¢ay1 deresinden
conub-sorqds Siyazon (doniz sahilino godor) otrafina uzanan vo conubda Tongi-
Besbarmagq antiklinoriumuna sdykenen uzun bir zona omals golir. Boyiik Qafqazin
dagliq sahasinds paleogenin gilli-qumlu ¢okiintiilori bazi sinklinallarda 2000 m yiik-
sokliya godar qalxmisdir (Yan silsilode Budugq sinklinali). Qusar maili diizenliyindo,
Samur-Davagi ovaliginda dordiincii dovriin kontinental ¢okiintiilori alliivial-pro-
liivial va fliivio-qlyasial mensali ¢akil das1 vo qum qatlarindan, 16ssabanzar gillice-
lordon ibaratdir.

Yarimsohra va quru ¢dl iqliminin hakim oldugu arazilorin yiiksoklik hoddi Xozer
sahilindon tutmus (-26 m) 1000-2000 m-o godar teraddiid edir. Bu iqlim tipinin
yayildig1 orazilords illik yagintilarin migdart miimkiin buxarlanma komiyyatinin
yalniz 15-20 %-a godarini toskil edir, yay1 isti, uzun qis1 miilayim kegir. Bu iglim
tipi olduqca boyiik termik ehtiyatlara malikdir. Yagintilar1 biitlin fasillor tizro borabar
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paylanan miilayim-isti iqlim, Boylik Qafqazin simal-sorq yamaclarinda miivafiq
olaraq 600-1500 m va 200-1300 m ytiksokliklords yerlagon sahalori ohats edir.

Tadqiq olunan orazids ¢ay hdvzslorinin yamaclarinda bozon torpaq qatinin
tamamilo yuyulmasi miisayist olunur. Eroziyaya qarsit miibariza tadbirlori hoyata
ke¢irilmayon yamaclarda intensiv yagislar zamani har kvadrat kilometrdon min ton-
larla torpaq yuyulmasi bas verir. Hovzoalorin yliksak dagliq hissslerinds torpaq
Ortliyiiniin zaif olmasi vo ya olmamasi ana siixurun sotho ¢ixmasina, sopinti vo ufanti
proseslorinin genis saho tutmasina vo noticode denudasiya proseslorinin inten-
sivlogmasina sobab olmusdur.

Boyiik Qafqazin simal-sorq yamaci ¢aylarinda gatirmalor aximinin hocmina vo
intensivliyina bitki Ortiiyiiniin tosiri daha boytikdiir. Birincisi, bitki ortiiyii yagis
damcilarmin sathin mexaniki dagilmasina mane olur. ikincisi, bitki 6rtilyii yamacla
axan suyun siiratini zaiflotmakle onun yuyulmasini vo naqgletms qabiliyyatini azaldir.

Eroziya vo denudasiya proseslorinin zaiflodilmosinds, yamaclarin barkidilme-
sindo dag mesalorinin rolu avazsizdir. Mesolorin intensiv qirilmasi, normadan artiq
mal-qara otarillan ¢omands leysan yagislari torpaga hopmaga macal tapa bilmir vo
torpaq sothindas giiclii su axim1 amale gotirir, bu da ¢im qatinin dagilmasina, sirim-
larin vo yarganlarin yaranmasina sorait yaradir. Lakin son illor megolorin plansiz
suratda qirtlmas1 miisahide olunur. Yay otlaglarinin plansiz istifadasi subalp va alp
comoanliklorindo denudasiya proseslorinin foallasmasina sobab olmusdur. Atagay vo
Tix¢ay hovzolorindo movecud vaziyyat buna tipik misaldir. Atacay hovzasindo
yaradilmis dovlst qorugunda messlorin qirilmasi qadagan edildiyindon onlarin orta
vo yuxari hissado genislonmasi nazare carpir. Bir ¢ox digor hovzalorde ise oks
vaziyyet miisahide olunur.

Boyiik Qafqazin simal-sorq yamaci ¢aylarinda asili gatirmalarin illik rejimi ¢ay-
larin su rejimi ils alagadar olub, ondan qirintilarin qisa miiddotdo aparilmasi vo mak-
simal komiyyatlori zirvalorinin eyni vaxtda diismesi ilo forqlonir. Gatirmslarin
maksimal komiyyati adoton dasqinin 6n hissesinde miisahids edilir. Azarbaycanin
miirakkab relyefi, torpaq-geoloji va iglim saraiti biitlin hidroloji elementlarin rejim-
1na tosir etdiyi kimi, asili gatirmalorin illik rejimine vo onlarin arazids miixtalif pay-
lanmasina da tosir edir. S.H.Riistomov bu vo ya digor fosildo siilb aximinin
istiinliiyline géro Azarbaycanin ¢aylarini bes qrupa ayirmisdir. Boyilik Qafqazin
simal-sorq yamacindan axan vo yay aylarinda qar sularindan dasqin amalo gotiron
caylar — osas siilb aximi yay aylarinda miisahids edilon ¢aylar qrupuna daxildir.

Miiasir hidrologiyada, hidroloji hesablamalar asasan statistik metodlardan istifado
etmoaklo yerina yetirilir. Bu hesablamalar1 yerina yetirmozdon avval istifade olunan
miisahido montogoalori molumatlarini ilkin verilonlor kimi qebul edib, onlarin
reprezentativliyi qiymotlondirilmalidir. Boyiik Qafqazin simal-sorq yamacinda
miisahido montagaleri yliksoklik qursaqlarina gore geyri-barabar yerlosmisdir. Ona
gora do, miisahide mantagalorinin say1 az olan orazilords asili gotirmoalor aximin
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orta ¢coxillik kamiyyastinin zamana vo mokana gore paylanma qanunauygunluqglarini
giymotlondirmak ii¢iin homin mantoaqalorin do molumatlarindan istifads edilmisdir
[9]. Dagliq arazilords asili gatirmalor aximini omalagatiron amillarin doyismasinda
on mithiim ve imumi qanunauygunluq yiiksoklik qursaqlarinin mévcudlugudur.
Buna gora do ¢oxsayli amillarin illik axima birgs tesirini qiymatlondirmak {igiin in-
teqral gostaricisi kimi sutoplayicinin orta hiindiirliiyiinii ve bu hiindiirliiklords yer-
logdirilon miigahids montogalorin xarakteristikalarini miitlaq nazors almaq lazimdir.
Bu arazide montaqalarin say1 22-dir va orta qiymatle har mantoqaya diison orazinin
sahosi is2 277,22 km?-dir.

Hidroloji miisahido mantagalorin va stansiyalarin yerlogsmasi ¢ayin rejiminin
miirokkabliyindan asilidir. Belo ki, ¢aylarin su rejimi no qodor miirokkobdirsae, daha
cox hidroloji stansiyalar vo mantagolor yerlogdirmok lazimdir.

Boyiik Qafqazin simal-sorq yamacinda yiiksokliye goro miisahide mantoqalari
500 m-9 godoar 1 adad, 500-1000 m intervalinda 3 adad, 1000 — 1500 m intervalinda
7 adad, 1500 — 2000 m intervalinda 4 adad, 2000 — 2500 m intervalinda 2 adad,
2500 m-don yuxar1 5 adad yerlosdirilmisdir.

Gotirmolor dedikds, axim siiratinin tosirindan asilt olaraq ¢okon (akkumulyasiya
olunan) vo ya dasinan bork hissociklor aximi nozords tutulur. Daginma xii-
susiyyatindon asili olaraq onlar asili voziyyotds harokat edon — asili gatirmaler va
dibls vo yaxud dib sothing yaxin soviyyadas diyirlonorak, siirtlino-siirtiing, salto vur-
magqla harokot edon hissaciklor — dib gatirmalar sorti ndvlarine bdliiniirler. Macranin
dibini vo subasarlarini amalo gotiron gotirmalor dib gotirmolaridir. Malumdur ki,
biitlin caylarin mocralar1 6zlari torafinden yaradilaraq, gotirmalarle su aximinin birge
faaliyyatinin noaticesidir. Caylarin gatirmalorlo qidalanmasi zonasi, els onun suto-
playict hovzasi demokdir. Gatirmalorin asas hissasini sothi aginma materiallari toskil
edir. Gotirmolorin boyiik hissesini hovzani togkil edon dag siixurlarin sathi, yamac
vo macra aginmalari noticasinin mohsullari togkil edir. Diizon ¢aylari lil, qum, ¢inqul,
dag caylar1 iso iri daglar1 vo valunlart dasiyir. Cay aximina hvzaonin ssthindon (stix-
urlardan) vo macranin ham dib, ham do yamac eroziyasindan daxil olan gatirmalor
onlarin yerlosdiyi arazinin miixtolifliyindon ¢ay boyu torkiblarine gore ds forqlonir-
lor. Caylarin qidalanmasi sothi, yeralti, bulaglardan vo qarisiq ola biler. Bu qi-
dalanma ndvlarindaen asili olaraq, gotirmalarle qidalanma xiisusiyyatlori do miixtalif
olur [3, 10].

Asili gatirmalorin illik aximimin miimkiin toraddiidiiniin tohlili {iglin riyazi sta-
tistik metodlardan istifads edilmisdir. Asili gotirmoalor aximinin ¢oxillik miisahido
stralarini tohlil etmak ti¢ilin su va asili gotirmolor sorflori arasinda alage analiz edilir
[1-6]. Asil1 gatirmalor axim1 ¢oxamilli proseslorin tasiri naticesinds formalagir.
Konkret olaraq gotiiriilmiis hovzs liclin iso asili gatirmalor aximi bilavasito su
sorfindon asilidir. Bels ki, asil1 gotirmolor aximinin ¢ox hissasi gursululuq dévriinds
miisahida edilir. Daha az hissasi ise azsululuq dovriing, yani qis va yay hidroloji
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movsiimloring uygun golir. Bu asililigda bark vo maye aximlarinin xarakteristikalar
Uist-lista diigiir. Ogoar qisa zaman dovriinds bu asililiq pozulursa da, ¢oxillik miisahide
dovrii ticiin oksina, su sarfi artdiqca gotirmalar sorfi do artmig olur. Asili gatirmalorin
borpa edilmis aximu ilo su sorfi arasinda slago sokil 1-do verilmisdir.

R, kq/s
2 3
10
y = 0,0665e1651%
8 R2=0,79
y =0,2214¢25820x e g
2. y = 0,079e* B
g R*=0,60 R? = 0,66 ® Qaracay-Riik
& Gagaguggay-Rustov
4 -
# Qurucay-Susay
2
Q, m’/s
0 ¥ B " T T 1
0 0,5 1 1.5 2 2,5 3 35

Sakil 1. Qaracay-Riik, Caqacuqc¢ay-Rustov vo Qurucay-Susay mantagalorinda
su sarfi ilo va asih gatirmalar sorfi arasinda slaqa qrafiki.

Miisahido moalumatlar kifayot qoder olmadiqda orazi ¢aylarinin illik axim xarak-
teristikalarindan — onun orta ¢oxillik kemiyyatinden, hamg¢inin variasiya vo asim-
metriya omsallarindan istifade etmoklo gotirmalor aximinin zamana vo mokana goro
dayisikliklorini giymatlondirmak miimkiindiir. Cay aximi1 haqqinda olan miisahido
malumatlar1 heg vaxt bircinsli olmur, ¢iinki insan faaliyyati naticosinds genetik miix-
tolifcinslilik yaranir. Belo siralara statistik metodlar totbiq etmak {igiin avvalco onlari
bircinsli vaziyyats gotirmok vo bunun {igiin do insan torafindon edilon tosir amillorini
miitlaq nazars almaq lazimdir.

S.H.Riistomov Azarbaycan ¢aylarinda su sarfi vo asili gatirmolorin variasiya om-
sallarinin nisbatini: iri ¢aylar (Kiir vo Araz) {igiin 2,6; dag ¢aylar1 (asasen qarla qi-
dalanan) ligiin 2,9; dag caylar1 (asasan yagis suyu ilo gidalanan) iigiin 4,0; dag caylar1
(esasan yeralti sularla qidalanan) {igiin 5,5 kimi toyin etmigdir. M.A.Abduyev Azar-
baycan ¢aylarinda su sorfi vo asili gatirmolorin variasiya amsallarinin nisbetini toyin
etmok ligiin asagidak: diisturu toklif etmisdir [1].

24
C,, =107,5[@) -Gy, (1)

Burada: H,..x — ¢ayin manbasinin miitloq hiindiirliiyti, km-lo, Hin — qapayict mon-
togonin miitloq hiindiirliiyli, km-ls, L — ¢ayimn uzunlugu, km-Io.
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F.A.©yyubova isa bu nisbati Boyiik Qafqazin simal-gorq yamaci ¢aylari tiglin
asagidaki sokilds toyin etmisdir [12].

Cy, =2.95C, )

Tadqiq olunan asrazids ¢aylarda gotirmolor aximinin qiymatlondirilmasi ti¢iin ilk
ndvbada onlarin il arzindos dl¢ililme tezliyi (xiisusile gursulu vo dasqin fazalarinda)
tohlil olunmusdur. Gotirmoalor aximinin ¢oxillik miisahido siralarini tohlil etmok
ticiin gatirmalor sorfi ilo su sorflori arasinda korrelyativ alaqs analiz edilmisdir. Orazi
caylarinda gatirmolor sorfi ilo su sorflori arasinda korrelyasiya amsalinin 0,61
(Agcay-Suxtaqalaqislaq) — 0,91 (Qudyalgay-Kiipcal) intervalinda olmasi miisyyan
edilmisdir. Boyiik Qafqazin simal-gorq yamaci ¢aylarindan ancaq Xarmidorgay-Xal-
tan montagasinds korrelyasiya omsali 0,36 alinmigdir. Toyin edilon korrelyasiya
olageleri kifayat qadar sixdir vo onlara asason aparilan hesablamalarin daqiqliyi do
kifayat qodor bdyiik hesab oluna bilar.

Boyiik Qafqazin simal-sorq yamaci ¢aylarinda sutoplayicit hdvzaonin sothinds vo
cayin macrasinda yaranib, gapayict montogadon axib kegon asili gatirmolor aximinin
orta ¢oxillik qiymatlori vo sathin eroziya intensivliyini xarakterizo edon orta illik
yuyulma qat1 agagidaki diisturla hesablanmigdir [10].

w
RPTRT e (3)

Burada: y — gotirmalorin hocm ¢okisi, 2¢/m’; F — sutoplayict hovzonin sahasi
(km?).

Yuxarida geyd edilon todqiqat islorinde orta coxillik asili gatirmelor aximinin
doyisikliyinin giymaotlondirilmosi mohdud molumatlar asasinda aparilmigdir. Ona
g0ra do hesablamalarin daha doqiq yerina yetirilmasi {iglin su sorfi vo asili gotirmalor
sorflarinin kifayat qodor uzun (47 va 63 il) paralel illorin miisahids vo barpaolunan
molumatlarindan istifado edilmis, onlarin variasiya vo asimmetriya omsallari
hesablanmigdir. Variasiya omsallar1 qrafo-analitik metoddan istifade etmoklo
hesablanmigdir. Asil1 gatirmalorin illik aximin variasiya amsalinin miimkiin xotas1
150 asagidaki diisturla hesablanmisdir.

14+ C}
Tey = 2n

-100% (4)

Burada, n — miisahida illorinin say1, Cyv,-in xatasi 14,0-24% intervalinda olmaqla
(yalniz Aggay-Cek montaqasindo 32 %) dag caylari liclin buraxila bilon haddadir.

Cadval 1-ds hidrometrik miisithido mantagalorinin molumatina géra hidroloji
stralar li¢iin onlarin statistik parametrlori, sathi yuyulma intensivliyini xarakterizo
edon orta yuyulma qat1 va il arzinds qapayici montogolordon kecon asili gatirmalorin
miqdart verilmigdir.
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Boyiik Qafqazin simal-gsorq yamaci caylarinda su sorfi ilo gotirmoalor sorfi
arasinda qurulmus slagolordo noqtslorin diiz xottdon yayinmasi zoifdir. Homin
olagelorin analitik ifadelori asagidaki kimidir.

Agcay-Cek: Qudyal¢ay-Qiriz:
R=0,2795¢"1>18Q;  R?=(,8358 R=0,7043¢"4¢7Q;  R>=0,7911
Agcay-Suxtaqalaqislaq: Qudyal¢ay-Susay:
R=0,2467¢*%71?;  R>=0,3381 R=0,079244Q;  R?*=0,6624
Caqacuqcay-Rustov: Qusarc¢ay-Quzun:
R=0,2214¢>%2Q;  R>=(0,6032 R =0,3061e%1%3¢; R?=0,7032
Qaracay-Ryiik: Valvalagcay-Tangaaltr:
R=0,0665¢"-6515Q;  R2=(),7942 R = 2,5034¢%4596Q; R?>=0,8427
Qudyal¢ay-Kiipcal: Xarmidorcay-Xaltan:
R=2,4363¢"12Q;  R?=(,8872 R = 0,048¢"644Q; R?=0,0537)

R,=(0Q,) slagalarinin tohlili gdstarir ki, onlar asason parabola soklindodir. Homin
olagelorin riyazi ifadoslori R,=a(Q,, )b kimi gostorilir. Burada “a” vo “b” sorti-tabii
rejimi nazars alan parametrlordir.

Tadqiqat naticesindo miioyyan olunmusdur ki, asili gotirmelorin sorti — tabii re-
jiminin pozulma dévriiniin va sathi yuyulma intensivliyinin toyin edilmasi ii¢iin ¢ox-
illik asil1 gotirmolordon, toraddiidlori miisyyon etmok {iclin iso xatti-trend
analizindon istifado etmok mogsodsuygundur.

Boyiik Qafqazin simal-sorq yamacinda yerlagon bazi ¢aylar ii¢iin asili gotirmalor
aximinin tominat ayrilarinin approksimasiyasina aid niimuna sokil 2-do Qudyalgaymn
Qiriz montaqasi misalinda verilmisdir. Bu sokilds bir ne¢o xarakterik hidroloji
stralar liglin hom emprik (ndqtelorls), hom dos analitik ayrilarle tasvir edilmisdir.

Uzunmiiddatli miisahide dovriinii ohato edon statistik siralarda miioyyan tsiklik
toraddiidlor miisahids olunur. Bu tsikllar ¢oxsulu vo azsulu dévrlari ohats edir. Cox-
sulu va azsulu dovrlorin bir-birini ardicil suratdo ovoz etmasi miixtolif ¢aylar tigiin
forqlidir va yalniz bozi ¢aylarda sinxron xarakters malikdir.

Su obyektlari tizorinde miixtalif hidrotexniki qurgularin layihslondirilmasindo
bu va ya digar meteoroloji xarakteristikanin verilmis tominatl qiymaotini hesablamaq
tolob olunur. Gatirmolor aximinin ¢oxillik miisahida siralarini tohlil etmok tigiin
gotirmalor sorflori ilo su sorflori arasinda olage tohlil edilir. Hidrometeoroloji
molumatlarin paylanma parametrlorini qiymatlondirmok ii¢lin bir ne¢o hesablama
metodundan istifade olunur: analitik, qrafo-analitik vo qrafik. Hidrometeoroloji
komiyyatlorin hesablanmasinin miihiim morhoslalorindon biri emprik tominat
oyrilerini approksimasiya etmak ti¢iin analitik ifadenin se¢ilmaesidir.

Sakil 3 va 4-don aydin goriiniir ki, ayri-ayr1 illorde hamginin, ilin ayri-ayr fasille-
rinds ¢aylarda su sorfi vo ona uygun olaraq asil1 gotirmolor sorfinin doyiskonliyi do
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Sakil 2. Qudyal¢ay Qiriz manaqgasi ti¢iin taminat dyrisi.
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- g== R

—.—Q
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Sakil 3. Qaracayin Riik mantaqasindd orta illik su sarfinin vo asihi gatirmalor
sarfinin orta c¢oxillik doyismasi (modul amsallari ilo).
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Sakil 4 . Xarmidor¢ayin Xaltan mantaqasinda orta illik su sarfinin vo asih
gatirmalar sarfinin orta coxillik doyismasi (modul amsallari il9).

miixtolifdir. Aparilan tohlil naticasindo miioyyanlosmisdir ki, su sorfi vo asili gotir-
moalar sorfinin ¢oxillik vo orta illik gqiymatlori bir-birino uygun olsalarda bazi illordo
(1955-1958, 1969-1975 vo 1992-2005-ci illor) bu asililigin pozulmas1 miisahido
olunur. Bozi illords iso asili gotirmolor sorfinin orta illik giymotlori ¢oxillik nor-
madan artiq olmasi miisahido olunur. Bu, su sorfi vo asili gotirmolor sorfinin
omologolmo soraitindon vo onlarin formalagmasina tosir edon tobii vo antropogen
amillorin intensivliyindon asilidir.

Son 50 ildo Boyiik Qafgazin simal-sorq yamaci caylarmin sutoplayici
hovzolorindo miixtolif tasarriifat todbirlorinin hoyata kegirilmasi, mesolorin ganunsuz
qirilmasi vo Ddvlot Meso Fondu torpaqlarinda hom istirahot zonasinalarinin hom
do yasayis montogolorinin salinmasi ilo alagodar hovzodo aktivloson antropogen
tosirin naticasi olaraq tobii landsaftin siini doyismosi do bu prosesi daha da inkisaf
etdirir. Tadqiq olunan orazido mesolorin intensiv qirilmasi, normadan artiq mal-qara
otarilan orazilords atmosfer yagintilar1 torpaga hopa bilmir va torpaq sothindo giicli
su axini omolo gotirir, bu da ¢im gatinin dagilmasina, sirirmlarin vo yarganlarin
yaranmasina sorait yaradir. Elo bu sobablordon mesosi az olan vo mesonin yuxari
sorhadi daha ¢ox asagi diison Atagay, Tixcay, Dizovorgay, Dallorcay vo Xoloncogay
caylar1 hovzalorindo daha ¢ox yuyulma intensivliyi miisahido olunur. Denudasion
proseslorin giliclonmasine bu ¢aylarin yuxari axinlarinda yerloson yay otlaqglarinda
intensiv mal-gara otarilmasi da bdyiik tosir gostorir. Beloliklo, tohlil naticosinda
Boylik Qafgazin simal-sorq yamaci ¢aylarinin sutoplayici hovzslorin yuyulma lay1
0.05-0.94 mm intervalinda doyismoklo, qgapayicit montogolordon kegon asili gotir-
molar aximinin miqdart 270.42 x 10*ton/il toskil etdiyi miiayyanlosdirilmisdir.
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Tadqiqat orazisindoe xilisuson do ¢aylarin orta vo asagi axininda yuxarida
sadalanan neqativ hallarin aradan qaldirilmasi {igiin goriilon tadbirlor kifayst et-
madiyindaen, slava tadbirlorin (yasayls mantogalarinin tabii qazla tomin edilmasi,
intensiv megosalma, aqromeliorativ tadbirlar, ¢ay macralarina edilon ganunsuz mii-
daxilslorin qarsisinin alinmasi ve s.) hoyata kegirilmasi vacibdir. Bu todbirlori hoyata
kegirmoklo ¢ay hovzolorinin yuxari axinlarinda eroziya-akkumulyasiya proseslorinin
intensivlegmasinin va torpaq Ortiiyliniin deqradasiyasi kimi ekoloji problemlarin
qarsisinin alinmast miimkiindiir.
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Abstract. Water demand of the soil foundation including natural feed base of the
livestock (summer and winter pastures, meadows and common pastures are around
villages) administrative districts of the Guba-Khachmaz economic region has been
studied. Water demand of the soil foundation of the pastures is 490,7 mln.m* and
their joint water demand organized 52,9 % of inland water resources in the region
(928 mIn. m?). The supply of inland water resources Guba and Gusar regions is bet-
ter. Both of these regions, with 85,3% of the region's water resources (791 mln. m?)
in the agricultural and other sectors in terms of water supply is satisfactory. The de-
ficiency of water resources Khachmaz and Siyazan districts is estimated at 50-60%
level for total demand of the pastures and hayfields.

Acar sozlar: su talabati, su ehtiyatlari, torpaq fondu, i¢cmali su tachizati.
Giris

Quba-Xagmaz iqtisadi rayonunun respublikamizda iqtisadi-cografi cohotdon
strateji movqge tutmasi, mithiim meyvo-torovozgilik zonasi olmasi, su tolobatinin
boyiik, lakin quraq orazilorin ¢ox olmasi, hom do tranzit vo transsorhad ¢aylardan
asililig1 ona digqgoti daim aktual etmisdir. Iqtisadi rayonun orazisi 6,95 min km?,
ohalisi 487,0 min nafor olmaqla 61k tizro miivafiq olaraq 8,10% va 5,41%-ni toskil
edir. Quba-Xagmaz iqtisadi rayonunda baglica su istehlak dairosini suvarma ok-
in¢iliyi, shalinin igmali su tachizati, otlaq va Oriiglor, yeyinti sonaye miiossisolori,
turizm sektoru vo s. sahalor toskil edir. Istehsal olunan kond tosorriifat: mohsullarinin
54,1%-1 bitkigiliyin, 45,9-1 iso heyvandarligin payina diisiir.

Tadqgiqgatin sorhi

Quba-Xa¢maz miihiim aqgrar iqtisadi rayon olmaqla bolgonin kond tosorriifati
mohsullarinin 75-80%-1 suvarilan torpaqlarda becorilir. Quba-Xag¢maz iqtisadi ray-
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onu respublikamizin timumi su ehtiyatlarinin 11,7%-na (0,93 km?), suvarilan okin
saholorinin 6,42%-ns (92,4 min ha), otlaq vo oriislorin iso 8,05%-ns (216 min ha)
malikdir. Iqtisadi rayon respublika {izrs istehsal olunan {imumi kond tosorriifati moh-
sulunun 10,3%-ni verir. Cadval 1-do bdlgadoki inzibati rayonlar iizrs torpaq fon-
dunda kond tosorriifatina yararli (akinlor, otlag vo bigonaklor) vo kond tosarriifati
moqsadloari tigiin istifade olunmayan torpaqglarin (mesalor, yararsiz vo digor tor-
pagqlar) pay1 aks olunmusdur [1].

Cadval 1.Quba-Xac¢maz iqtisadi rayonunun inzibati rayonlari iizrs torpaq
fondunun paylanmasi

Umumi | Yararh Ikin sahasi Otlaq vo Mesalar vo
torpaq |torpaqlar biconaklor |istifadosiz torpaqlar
sahasi ha % | ha | % | ha %

Sabran 108821 54248 | 23283| 21,4 | 30965 28,5| 54573 50,1
Xacmaz 106355 61980 50483| 47,5 11497, 10,8 | 44375 41,7
Quba 261032 145668 39752 15,2 1105916 40,6 65298 43,6
Qusar 149953 84655 45150 30,1 | 39505| 26,3| 65298 43,6
Siyozon 70341 40000, 11857 16,9 | 28143 40,0 | 30341 43,1
Igtisadi rayon | 696502| 386551| 170515| 24,5|216036 31,0 | 309951 44,5

Quba-Xa¢maz iqtisadi rayonunda heyvandarliq kond tasarriifatinda miihiim ix-
tisaslagmis sahalordon sayilir. Bolge hamisoe respublika saviyyasinds heyvandarligin
xiisusi ¢okisinin yiiksok olmasi ils seg¢ilmis vo bu sektorun pay1 durmadan artmaq-
dadir. ©gor 2005-ci ilds iqtisadi rayonda heyvandarliq kond tesarriifatinda 37,8 %
paya malik idiso, 2012-ci ilde 45,9% toskil etmisdir [2]. Iqtisadi rayonun 2005-2012-
ci illar arzinds heyvandarligin miihiim sahslorinin inkisaf tempi bu sahads fasilesiz
olaraq miisbot dinamikanin oldugunu gostorir.

Cadval 2. Quba-Xa¢maz iqtisadi rayonunun inzibati rayonlarinda
2005-2012-ci illor arzinds mithiim heyvandarhq sahalarinin inkisaf
dinamikasi

Heyvanlarin sayi (bas) 2005 2008 2009 2010 2011 2012
Inok vo camislar 84988 87463 87824 | 88397 88843 89003
Qoyunlar 552172 | 556188 | 559320 | 554233 | 556512 | 554946

Heyvandarligin xiisusi ¢akisi ilo barabar bu sahonin intensivlogmasi prosesi do
darinlesir, bu da 6z ndvbasindo maldarligin suya tolabatini da artirmis olur. Hey-
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vandarliqda su ehtiyatlar1 asas etibarilo madoni otlaglarin suvarilmasina, yay ot-
laglar1 va biganoklors su ¢ixarmaga, yem hazirlanmasina, mal-qaranin su tachizatina,
tovlalorin vo yem qablarinin yuyulmasina sorf olunur. Eyni zamanda bu sahays sorf
olunan suyun keyfiyyati do yliksok olmalidir.

Hazirda respublikamizda heyvandarliq sahalori kond tosarriifatinda suya tolobatin
6-7%-ni toskil edir ki, bu da toqribon 65 mln m* su demoakdir. Eyni zamanda fermer
tipli heyvandarliq miiessisalorinin vo madani otlaglarin durmadan ¢oxalmasi, onlarin
159 asasan intensiv maldarliga tstiinliik vermasi hom suya tolobatin hacmini, ham
ds keyfiyyatini artirmag: zoruri edir.

Olkomizdoki 2,25 min. hektardan artiq otlaq sahasinin 4/5-nin su ilo tochizati
miimkiindiir. Qislaglarin mévcud su tachizati qurgulari lazimi tolobata cavab vermir.
Nohurlararas1 masafonin uzaqligi, qislaqlarda normadan iki defe artiq qaramal va
davarlarin otarilmasi heyvandarligin imumi mohsuldarligini asag: salir. Eyni s6zlori
yem bazasinin azalmasi ii¢lin do sdylomok miimkiindiir.

Respublikamizda har hektar suvarilan yem bitkisi sahasina ilds 7-8 min m?3 su
sorf olunur. Heyvandarligin su ils tochizatini tokmillogdirmok ii¢lin su ¢atismayan
bolgalora onlarin kenardan gotirilmosi, meliorasiya iglorini genislondirmaklo
qislaglarda suvarma sistemlorinin barpasi, yaxud yenilorinin tikilmasi hesabina
modoani otlaq vo yem istehsali iiglin mohsuldar bitkigilik saholorinin yaradilmasi
mogsadauygun todbirlordon olardi.

Maldarligin inkisaf etdirilmasi vo onun moahsuldarliginin artirilmasinda madeni
otlaglarin rolu xiisusilo shamiyyatlidir vo bu sektorda on rasional yollardan biri
hesab olunur. Madani otlaqlarda okilon miixtalif ot bitkilorindon suvarma veo
becorms yolu ilo yiiksok keyfiyyatli yasil yem mohsulu alds etmok miimkiindiir.
Tacriibe gostarir ki, suvarilan bir hektar madani otlaqdan alinan yasil yem ils on az1
3-5 qaramal yemloayib saxlamaq olar. Halbuki suvarma aparilmayan otlaglarda bir
hektar sahonin moahsulu ile yalniz bir-iki qaramali yemls tomin etmok olur.

Madani otlaglar ¢ox zaman heyvandarliq fermalarina 2-3 km yaxin mosafods
yaradilir. Madoni otlagda mal-qara xiisusi naxir vo siirlilorlo otarilir. Otlaq
yaradarkon onun suvarilmasi vo heyvanlarim su ils tominati {i¢lin lazimi su manbalori
olmalidur.

Naxirlarin hor birinde mal-qara sayinin 200-300 bas, qoyun siiriilorinds ise 1000
basa yaxin heyvanin olmasi mogbul sayilir. Madani otlagin hor hektar sahasinds 3-
4 inak va ya 10-15 buzovun otarilmasi nazordos tutulur. Madani otlaglarda suvarma
hesabina torpagin 0-30 sm tabaqosi 50-75% namlikds saxlanmalidir. Quraq rayon-
larda on miihiim yem bitkisi hesab edilon yoncanin suvarma normasi 3000-10000
m*ha arasinda olur.

Azorbaycanin aran rayonlarinda otlaglar 8-15 dofo, dagatoyi zonada 6-10 dofo
suvarilmalidir. Suvarma miiddsti vo suvarma normalarinin asagidaki qodor
gotiiriilmasi gabul olunmusdur [3].
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Cadval 3. Suvarma miiddati vo suvarma normalari

1-ci suvarma-apreldo 300-450 m*/ha
2-ci suvarma-mayda 350-500 m*/ha
3-4-cii suvarma-iyun-iyulda 550-750 m*/ha
5-6-c1 suvarma-avqustda 500-650 m3/ha
7-8-ci suvarma-sentyabrda 300-450 m*/ha
Biitiin otlaq suvarmast 2000-2800 m*/ha

Heyvandarligin tobii yem bazasini yay vo qis otlaglari, bigonoklor vo kondatrafi
oriiglor togkil edir. Yay otlaglar1 vo bigonoklor daglarin alp vo subalp ¢omanliklorini
ohato etdiyino goro, tobii-iqlim soraiti onlarin domya soraitindo do istifadosini yararl
edir. Qis otlaglar1 vo kondotrafi Oriislor iso diizonlik vo al¢aq dagliq sahoaloro
diisdiiylindon onlarin suvarilmasina iso ehtiyac duyulur.

AzETHMI torofindon Azorbaycanin miixtalif tobii zonalar1 iizro moadani otlaglarm
miixtolif tominat faizli suvarma rejimi miioyyon edilmisdir. Respublikamizda hey-
vandarligin inkisafi sahosindo Quba-Xa¢maz bolgosinin 6ziinomoxsus yerini osas
tutmagqla bu istigamotdoki oksar inkisaf proqram va layiholorindo homiso bu region
miitloq digget morkozindo saxlanilmigdir.

AzETHMI hesablama molumatlarina asason, 95 % su tominatli il {iciin Quba-
Xagmaz zonasi iizro vegetasiya suvarma normasinin 3200 m3/ha (suvarma saymin
159 8-0 godor) gobul edilmosi maslohat goriiliir [3]. Bu gostariciys asason, bolgodoki
heyvandarligin yem bazasini togkil edon torpaq fondunun (bigonokloer, yay vo qis
otlaglari, kondatrafi oriislor) haziirda tolob etdiyi su ehtiyatlar1 (mln.m?-1o) hesablan-
migdir (codval 4).

Cadval 4.Quba-Xac¢maz iqtisadi rayonunun inzibati rayonlari iizra
heyvandarhgin yem bazasini taskil edan torpaq fondunun su taloabatinin
(mlIn.m?3-13) paylanmasi

inzibati Biconaklor | Yay otlaglar: Qs otlaqlar Koandotrafi oriislor

rayonlar ha ha ha Su talabati ha Su talobati
Sabran 3423 — 6592 21,1 20940 67,0
Xagmaz 64 — 3296 10,6 8094 25,9
Quba 15289 28771 7659 24,5 54485 174,4
Qusar 10110 4965 464 1,48 23976 76,7
Siyazon 308 — 3387 10,8 24440 78,2
Igtisadi rayon | 29194 33736 21398 68,5 131935 4222
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Igtisadi rayondaki heyvandarligin yem bazasim toskil edon torpaglarin oksariyyati
quraq diizenlik orazilori ohato etdiyindon onlarin normal yem bazasina vo madaeni
otlaglara ¢evrilmasi {igiin su ehtiyatlarinin istifadesi qagilmazdir. Bels torpaq fon-
duna qis otlaglar1 vo kondatrafi oriislor daxildir. Bigonak va yay otlaglart miihiim
yem bazasi olsa da, onlarin yiiksok domyas soraitinds olmas1 alave su ehtiyat1 tolob
etmadon do heyvandarligin inkisafini tomin eds bilor. Codval 5-ds inzibati rayonlarin
va biitovliikds iqtisadi rayonun daxili su ehtiyatlar1 ¢orcivesindo heyvandarligin
yem bazasini tagkil edon torpaq fondunun su tolobatinin qiymotlondirilmasi oks ol-
unmusdur [4,5]. Regionun su ehtiyatlarini asasini ¢aylar toskil etdiyindon mohz on-
larin ehtiyatlar1 osas baza olaraq gotiiriilmiisdiir.

Cadval 5. Inzibati rayonlar iizra heyvandarhgin yem bazasim toskil edon
torpaqlarin su talobatinin (mln.m?3-13) daxili su ehtiyatlara gors yetorlilik

gostaricilori
inzibati Daxili su ehtiyatlar: Oriis va otlaglarin Daxili su ehtiyatlarina
rayonlar su talobati gord yetarlilik,
min.m® | Bolga iizra, % | min.m® | Bélga iizra, % %

Sabran 85,9 9,26 88,1 17,9 -2,50
Xacmaz 17,0 1,83 36,5 7,44 —53,2
Quba 525 56,6 198,9 40,6 37,9
Qusar 266 28,7 78,2 15,9 29,4
Siyazon 34,1 3,67 89,0 18,2 —61,7
iqtisadi rayon 928 100,0 490,7 100,0 52,9

Cadval 5-don goriindiiyii kimi, qis otlaglar1 vo Griiglorin birgs su tolabati (490,7
mln.m?) iqtisadi rayonun daxili su ehtiyatlarinin (928 mln. m’) 52,9 %-ni togkil edir.
Inzibati rayonlar arasinda miiqayiso apardiqda iso su ehtiyatlarmin geyri-barabor
boliindilyii aydin goriiniir. Quba vo Qusar rayonlarinin daxili su ehtiyatlar ilo tomi-
nat1 daha yiiksokdir. Bu rayonlarin ikisi birlikde regionun su ehtiyatlarmin 85,3%-
ni (791 mln. m’) togkil etmaklo kond tosarriifatinin, o climlodon heyvandarligin tabii
yem bazasinin su ilo tominati baximindan da gonastboxsdir. Quba vo Qusar rayon-
larinda otlaq veo oriislor li¢lin tolob olunan suyun hacmi inzibati rayonun daxili su
ehtiyatlarmin 30-40%-1 saviyyesini ke¢madiyi halda, diger inzibati rayonlarda bu
sahado kaskin ¢atismazliq hiss olunur, xiisusils do Siyozon vo Xagmaz rayonlarinda
digor su tolobat saholori nozors alinmadan yalniz tabii yem bazasi {iglin lazimi su
ehtiyatlarmin catismazliq soviyyasi 50-60% hocminde giymatlondirilir. Iqtisadi vo
sosial mogsadler, o ciimladen otlaglar {igiin sorf olunan su ehtiyatlarinin durmadan
artdigini nazors alsaq, mdvcud su ehtiyatlarindan daha samarali vo qonastlo istifade
olunmasi, alavo su manbalorinin axtarisi, onlarin miixtalif sututarlarda miihafizasi,
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su itkisinin minumuma endirilmasi, ¢ay sulari ilo yaxsi tomin olunmus orazilordon
qit su ehtiyatlarina malik bolgalors yonoldilmasi regionun su problemlorinin halli
baximindan vacib sartlordondir.

Natico

Regionun respublika soviyyasinda igtisadi shamiyyati nozars alinaraq son illorde
Quba-Xacmaz bolgosino dovlot vo hokumat soviyyssindo diqqgot ovvalki dovrlors
v digor regionlara nisbaton daha ¢ox olmusdur. 2013-cii ildo “Samur-Abseron su-
varma sisteminin yenidon qurulmas1” layihasi ¢orgivasinde miihiim shomiyyat kasb
edon su elektrik stansiyast ilo birlikdo timumi su tutumu 268 mln.m? olan Taxtakorpii
su anbarinin, Taxtakorpii-Ceyranbatan vo Valvologay-Taxtakorpli kanallarinin ti-
kintisi miivoffoqiyyotlo basa ¢atdirilmisdir. Bu layiho Sabran rayonunda 14038 hek-
tar, Siyozon rayonunda 6972 hektar, Xiz1 rayonunda isa 9609 hektar olmaqla
timumilikdo 30619 hektar yeni suvarilan torpaq sahoalorini istehsala calb etmoyo
imkan veracokdir. Layihodo homginin iimumi uzunlugu 269,7 kilometr, o climlodon
200,3 kilometr qapal1 vo 69,4 kilometr agiq suvarma sobakolorinin tikintisi nozordo
tutulur. Torpaqlarin meliorativ vaziyyatinin yaxsilagdirilmast mogsadils 1150 hektar
sahado kollektor-drenaj sobokoasi layiholondirilib. Samur-Abseron suvarma sistemi
izra nozordo tutulan digor todbirlorin do reallagdirilmasi noticosindo simal bolgasi
rayonlarinda 150 min hektara qador torpaq sahasinin su tominat1 yaxsilasdirilacaq
va 31 min hektar sahada yeni suvarilan torpaqlar istismara verilacokdir. Bu prosesin
golocokds do davamli olacagi “Regionlarin sosial-igtisadi inkisafi hagqinda” Dovlot
Programindan aydin goriiniir. Biitiin bunlar1 nozoro alaraq somorali istifade
maoqsadilo su ehtiyatlarinin moveud durumu fasilosiz olaraq dyranilmali, yerino ye-
tirilocok iqtisadi islahatlarda onlarin yeri vo pay1 daqiqlosdirilmali, rasional istifado
yollar1 gabagcadan miioyyon edilmaolidir.
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Abstract. In order to investigate modern climate change on the basis of actual
observation data in north-west of Iran Islam Repubic data of 18 meteorological sta-
tions situating and acting in different physical-geographical zones of this area were
analyzed. As observation period in these stations were different (average monthly,
maximum and minimum values of weather temperature) all series have been brought
to a single period (1951-2005) by using correlation analysis method.

Average annual water discharges series of 35 hydrological stations acting in Gara-
suchai basin which is the right tributary of Araz river were lengthened by covering
1969-2007 years and their statistic parametres were calculated.

Acar sozlor: hidrometeoroloji malumatlar, miisahida sirasi, havanin temperaturu,
su sarfi, ¢ay aximi, iqlim dayismalori, Qarasu ¢ayi.

Giris

Son onillikdo Yer kiirosinin miixtolif regionlarinda-Avropada, Amerikada,
Asiyada vo s. tez-tez dasqinlar vo ya hidroloji quraqliq miisahids olunur. Bu hadi-
solorin tokrarlanmasi siiraotlonmisdir. Bunun global istilosma ilo bagli olub-olmamast
bdyiik maraq dogurur. Bu istigamatds ¢oxsayli tatqiqatlar yerine yetirilmisdir [4].

Atmosferin imumi sirkulyasiya modellarine asaslanan hidroloji modellors gora
global istilogmo soraitindo ¢ay aximinin artma ehtimali daha boyiikdiir. Coxillik
dovr iiclin ¢ay hovzasinin su balansi tonliyine gore, axim atmosfer yagimtilar ilo
buxarlanmanin forqino borabordir. Qeyd olundugu kimi, temperaturun yiiksolmosi
atmosfer yagmtilarin artirir, lakin digor torafdon, buxarlanma da ¢oxalir. Buna gore
da qlobal istilosmanin ¢ay aximina tasirinin xarakteri aydin deyildir. Bu tesirin olub-
olmamasini miioyyan etmayin miimkiin yollarindan biri ¢ay aximinin miisahide
stralarinin tohlilidir. Lakin bu halda da miisahido siralarinin uzunlugu vo molumat-
larin keyfiyyati il bagl problemlar ortaya ¢ixir. Bununla bels, hazirda uzunlugu
50 il va daha cox olan coxillik su sorfi siralarinin trend analizi genis todbiq olunan
tisullardan biridir.
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[ran Islam Respublikasi (IIR) Qarbi Asiyada yerlosir. Simalda Ermonistan, Azor-
baycan vo Tiirkmanistanla, sorqde ©fqanistan va Pakistanla, garbds Iraq vo Tiirkiyo
ilo homsorhoddir. Inzibati arazi vahidi ostanlardir vo 6lka arazisi 30 ostana béliin-
miisdiir. Simal-qorbi iran asagidaki dord ostandan ibaratdir (sokil 1): 1) Serqi Azar-
baycan; 2) Qarbi Azorbaycan; 3) Ordabil; 4) Zoncan.

Azarbaycan o

Zancan

~

5
/
-~ SO
o’
-

Sakil 1. iranin simal-qorb bolgasinda yerloson ostanlarin sxematik xoritasi

[ranin gimal-qorb orazisi Azerbaycan Respublikasmin giineyindo boyiik bir
cografi bolgadir. Bu bolgs simalda Araz ¢ay1, Mugan diizii, Talis vo Savalan daglar
il ahato olunmusdur. Orazinin sathi dagliqdir, burada geoloji qurulusu miixtalif
olan vo simalda enlik istiqamotds, conubda simal-qorbdon conub-sorqe uzanan
daglar osas yer tutur. Buranin on bdyiik su hvzasi Araz hdvzosinin Iran hissosidir
vo Xozaor hovzasinin bir hissasi olmaqla Savalan (4811 m) vo Agridag (5156 m)
arasinda yerlosmisdir. Umumiyyatlo, bu orazinin daxili ¢aylarinin ¢oxu azsuludur
vo yayda quruyur.

[ranin simal-qorb orazisinin igliminin formalasmasina asagidaki hava kiitlolori
tosir edir:

1) Qis aylarinda simal, simal-sorq ve sorq istiqgamotlorindon oraziys daxil olan
arktik hava kiitlalalri;

2) Qs aylarinda simal—qarb istigametindan daxil olan arktik doniz hava kiitlolalri;

3) Q15 va yay aylarinda gorb vo conub—qorbdon Araliq denizi iizerindon galon
hava kiitlalalri;

4) Yay aylarinda conub—qarb istigamatindon Afrika sohrasi iizerindon daxil olan
hava kiitlalori;
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5) Conub—sorq terofindan olan vo mangoyi Iranin morkozi yaylasi sayilan tropik
qito hava kiitlolari Iranin markozi hissasinda formalasir. Kifayat doracoda kontinen-
taldir vo onlarin daxil oldugu hallarda qis1 soyuq, yay: iso isti kecir. Nisbi rii-
tubatliyin asag1 olmasi bu hava kiitlolorinin xeyli quru olmasina vo yagintilarin
kaskin azalmasina gotirib ¢ixarir.

[ranin simal-qorb orazisinin igtisadiyyatinda miihiim rol oynayan faydali qazin-
tilar nisbaton genis istifado olunur. Bu orazinin sanayesi nisbaton zoif inkisaf et-
misdir, lakin yiingiil sanayenin rolu boyiikdiir. Burada iqtisadiyyatin digar sahasi
kond tasarriifatidir. Buranin suvarilan torpaqlarinda denli bitkiler, paxla, noxud,
sokor ¢ugunduru, kotan, pambig, tiitiin kimi texniki bitkilor, giinabaxan, soya kimi
texnikik bitkilor, boyaq kokii, govon becarilir. Osas suvarma manbalori Araz vo Mil-
Mugan su qovsaglaridir. Bageiliq, tiztimgtiliik, badam, qoz, nar, heyva kimi quru vo
riitubetli subtropik meyvacilik sahalari inkisaf etmisdir. Heyvandarligin ohomiyyatli
saholorine maldarliq (camis), arigiliq, baramagciliq aiddir. Umumiyyatla, son illorde
bu arazids kond tosarriifatinin inkisafi miisahids olunur.

Diinyanin miixtolif lkalorinds oldugu kimi, iran islam Respublikasinin iqti-
sadiyyatinin ayri-ayr1 saholorinds hidrometeoroloji informasiyadan diizgiin istifade
olunmasi vacib shamiyyat dasiyir.

Tadqiqatin sarhi

Meteoroloji molumatlarin tohlili: Simal-gorbi Iranda iqlim doyismolorinin
tadqiqinin baslangic marhalasi kimi bu orazinin iglim goraitinin miiasir vaziyyati
qiymatlondirilmalidir.

Miiasir iqlim tadqiqatlarinda boyilik hocmdo informasiyadan istifads etmok lazim
galir. Bunlar nazars alinaraq kompyiiterlogdirilmis molumatlar bazasinin yaradil-
masi, bu bazada miixtalif név informasiyanin toplanilmasi, onlarin olmayan
hissalorinin barpast da meteorologiya elminin vacib tadqiqat istigamatlorinden
biridir [1, 2, 3].

Aparilan todgiqatlarda IiR-nin Milli Meteoroloji Xidmatinds yaradilmis meteo-
roloji molumatlar bazasindan istifads olunmusdur. Bu bazada havanin ayliq orta,
maksimal, mininmal temperaturlarinin, miitloq maksimal vo miitloq minimal tem-
peraturlarin qiymatlori vo onlarin miisahide olundugu tarixlor, atmosfer yagin-
tilarinin ayliq qiymetlori vo onlarin sutkaliq maksimal qiymatlori vo miisahide
olundugu tarixler, havanin nisbi riitubatliyinin ayliq orta vo minimal qiymatlari, com
buxarlanmanin ayliq qiymatlari verilimisdir.

[IR-nin simal-gorb orazisindo miiasir iqlim doyismalorini faktiki miisahido
molumatlar1 osasinda tadqiq etmak magsadile bu arazinin miixtalif fiziki-cografi
zonalarinda yerloson va faaliyyat gostoran 18 hidrometeoroloji stansiyanin molumat-
larindan istifads olunmusdur (cadval 1).
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Cadval 1. iranin simal-qorb arazisinda yerloson hidrometeorloji
stansiyalarin doniz saviyyasindon hiindiirliiyii vo aparilan miisahids illori
barads malumat

Hidrometeoroloji stansiya Hiindiirliik, m illar
Sordost 1670.0 1986-2005
Xurromdors 1575.0 1986-2005
Zoncan 1663.0 1955-2005
Xalxal 1796.0 1987-2005
Ordobil 1332.0 1977-2005
Parsabad (Mugan) 31.9 1984-2005
Maraga 1477.7 1983-2005
Miyana 1110.0 1987-2005
Sarab 1682.0 1986-2005
Tabriz 1361.0 1951-2005
Shor 1390.5 1986-2005
Culfa 736.2 1986-2005
Takab 1765.0 1986-2005
Pirangohr 1455.0 1986-2005
Mahabad 1385.0 1986-2005
Urmiya 1315.9 1951-2005
Xoy 1103.0 1959-2005
Maku 1411.3 1985-2005

Codval 1-don gériindilyii kimi, simal-qorbi Iranin dérd ostaninda yerloson
hidrometeoroloji stansiyalar asagidakilardir:

Zoncan ostani iizra: Sordost, Xiirromdoaras, Zoncan stansiyalar1. Onlar 36°09’ —
36°41’ simal enliyi ilo 45°30" — 49°11’ sorq uzunlugu arasindaki hiindirliyii 1575-
1670 m olan orta dagliq srazids yerlosir. Buradan goriindiiyii kimi, bu stansiyalar
garbdan sorqo boyiik bir srazidadir.

Ordabil ostani lizro: Xalxal, Ordabil, Parsabad stansiyalar1 conubdan simala
dogru diizanlik va orta dagliq (32-1796 m) bir orazidadir. Onlar 37°38—-39°39’ simal
enliyi ilo 47°55-48°31' sorq uzunlugu arasindaki mokanda yerlosir.

Sorqi Azorbaycan ostani iizra: Maraga, Miyana, Sarab, Tabriz, Ohar, Culfa stan-
siyalar1. Onlar 37°24'-38°45' simal enliyi ilo 45°40'— 47°42' gorq uzunlugu arasindaki
hiindiirliiyti 736-1682 m olan dagatoyi vo orta dagliq srazidos yerlosir. Bu stansiyalar
conubdan simala nisboton, qorbdan sorqe dogru bdyiik bir srazidadir.

Qorbi Azarbaycan ostani iizra: Takab, Pirangohr, Mahabad, Urmiya, Xoy, Maku
stansiyalari. Onlar 36°23’ — 39°45’ simal enliyi ilo 44°26' — 47°07' sorq uzunlugu
arasindaki hiindiirliiyii 1103-1765 m olan orta dagliq orazids yerlosir. Bu stansiyalar
hom conubdan gimala, hom da qarbden sorqe dogru boylik bir srazidadir.
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Cadval 1-do molumatlar bazasinin strukturunun analizi gostormisdir ki, simal-
qorbi Iran orazisindo faaliyyot gdstoran hidrometeoroloji stansiyalarda miisahidalorin
aparilmasinin baslanmasi tarixlori miixtolif olmusdur. Masslon, on uzunsirali
molumatlar 1951-2005-ci illari shats edir. Bu malumatlar Tabriz vo Urmiya stan-
siyalarinin moalumatlaridir. Zoncan stansiyasinda miisahidslor 1955-2005, Xoyda
1959-2005, Ordabilde isa 1977-2005-ci illori ohate edir. Digor stansiyalardaki
molumatlar iso 1980-ci ilin avvaldon 2005-ci ilo qodordir.

Bunlar nazars alinaraq, mévcud malumatlar bazasindan istifads etmoklos, havanin
temperaturunun ayliq orta, maksimal vo minimal qiymatlorinin qisa siralart uzun
sirali formaya gatirilmis, onlarin strukturu vahid bir struktur kimi tortib olunmusdur.
Bu vaxt korrelyasiya analizi tisulundan istifade olunmusdur.

Osas iqlim elementlarinin “norma” qiymatlorinin hesablanmasi tigiin 1981-2005-
ci illorin molumatlarindan istifado olunmusdur. Alinmis iqlim normalar1 iso bu
orazinin miiasir iqlim soraitinin tohlilinds vo son dévrds bu arazide miiasir iqlim
dayismalerinin vaziyyetinin qiymotlondirilmasinds istifads olunacaqdir. Bunlarla
barabar, arazinin istilik rejiminin miiasir voziyyatinin xiisusiyyatlori tahlil olunmus,
temperaturun saquli olaraq mokan-zaman paylanmasi hesablanmigdir.

Hidroloji malumatlarin tohlili:Artiq geyd olundugu kimi, iqlim doyismaleri cay
aximina giiclli tosir gostorir. Buna gora do Sorqi Azarbaycan ostaninda yerlogon
Qarasugayin hovzosindoki hidroloji miisahido molumatlari tohlil edilmisdir. Qara-
sucay Mil-Mugan su anbar1 vo Aslandiiz sohorindon asagi istiqamotds Araz ¢ayina
tokiiliir. Qarasugay hovzesinde timumilikds 35 hidroloji montaqge faaliyyst gostarir.
Bu todqgiqatda istifads olunan miisahido moalumatlar1 1969-2007-ci illori ohato edir
vo miisahido dovrii 38 il toskil edir.

Samiyan stansiyasinin malumatlari ils digar stansiyalardan alinmis molumat-
lar arasinda reprezentativliyi tomin etmoklo onun miisahido dovriiniin ilk illorinin
molumatlar1 yoxlanilmis va siralar barpa edilmisdir.

Orta illik su sarflori siralarinin tahlili gostarir ki, son on ilds ¢ay aximinin azal-
mas1 miloyyan edilmisdir. Ona gore do bu isds aximi daha diizgiin qiymatlondirmok
liclin hovzaye diison yagintinin miqdart vo axim eyni zamanda miiqayisali tohlil
edilmisdir. Bu miiqayiss iki morhoalado yerina yetirilmisdir.

Birinci marhalade hovzadoki mantogalar liciin sabit yaginti dovrii se¢ilmisgdir.
Hovzoys diison yagintinin orta qiymatini toyin etmak tiglin hvza sothinde yagin-
tilarin Grid sobakesi yaradilmigdir. Miioayyan olunmusdur ki, 1969-1995-ci illor
toxminon sabit yagint1 vo axim dovrii kimi qabul edils bilor. Lakin 1996-2007-cti il-
lorde aximin avvalki dovrle miiqayisods azalmasi miisahide edilmisdir.

Ikinci morholads statistik dévriin 2-ci hissasini barpa etmok ii¢iin miisahids olu-
nan axima caylardan gotiiriilon suyun miqdar1 olave olunmusdur. Cografi infor-
masiya Sistemindon istifado etmoklo caydan sugdtiirmo nodqtslorinin say1 ve
gotiiriilon suyun miqdar1 tohlil olunmusdur. Istifads edilon statistik molumatlar:
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2006-2007-ci ilo aid etmaklo vo bu ilde obyektlorin istismara verilmo voziyyatini
nazars almaqla har bir sudlgme montagesindon yuxarida gétiiriilon suyun miqdari
hesablanmigdir. Caylardan gétiiriilon suyun 10%-o qodari qayidan su miqdart kimi
gobul edilmisdir.

Natico

[ran islam Respublikasmnin simal-gorb orazisinds miiasir iqlim doyismalarini fak-
tiki miisahido molumatlari asasinda tadqiq etmok mogsadils bu orazinin miixtalif
fiziki-cografi zonalarinda yerloson vo foaliyyot gostoran 18 meteoroloji stansiyanin
molumatlari tohlil olunmusdur. Bu stansiyalarda miisahide dovrii faqli oldugu tigiin
biitiin siralar (havanin temperaturunun ayliq orta, maksimal vo minimal qiymaotlori)
korrelyasiya analizi iisulundan istifade etmoklo vahid dovrs (1951-2005-ci illor)
gotirilmigdir.

Araz ¢ayinin sag qolu olan Qarasucay hovzasindo faaliyyot gdstoran 35 hidroloji
montaqgasinin orta illik su sorflori siralar1 1969-2007-ci illori ohats etmoklo uzadimis
vo onlarin statistik parametrlori hesablanmigdir.
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Abstract. Any state water resources are one of the most important factors of eco-
nomic and social development in municipal services. Connected with the system of
preparation of drinking wat er, there is a problem of economical and effective dis-
tribution and delivery of water to the consumer. For this importance it is necessary
to strengthen the account and control of water and managing it, by means of modern
devices and the equipment, search and elimination of water leaks and unaccounted
expenses.

KiroueBble ¢10Ba: cucmemvl 6000CHAOI CEHUS, NOMEPU 800bL, MEMOOUKU U NPU-
Oopvl KOHMPOTL, ymeuku, d¢hghekmuenocme.

BBenenue

B xoMMyHa1bHOM BOJTHOM XO3SIMCTBE JIF0OOT0 rOCyAapcTBa BOJIHBIE PECYPCHI SIB-
JISIFOTCSL OJHUM M3 BaXXKHEUIINX (PaKTOPOB SKOHOMUYECKOTO M COLMATIBHOIO Pa3BU-
tusi. HeoO6xXoauMo OTMETHUTh, YTO KOJWYECTBO YHCTOW BOJBI MPUTOTHOM IS
HCIIOJIb30BAHUS YEJIOBEKOM Ha 3€MJI€ HEYKJIOHHO YMEHBIIAETCS T.K. YBEIINUNBACTCS
BOJIONOTPEOICHNE U KaK HU MapaJoKCalbHO 3BYYHT, BOJIONOTPEOICHUE 0O3HAYAET
emi€ 1 3arps3HeHNe, B CBA3H C YEM IOSBISETCS yrpo3a HEJA0CTaTKa YHCTOM BOJIBI.
Taxum 00pa3oM 0JHOM U3 OCHOBHBIX 3a]a4 JUIsl CHCTEM MOJTOTOBKU MUTHEBOM BOJIBI
CTAHOBUTCSI MOBBILIEHHE IPPEKTUBHOCTH PAOOTHI TEXHOJIOTMUYECKUX COOPYKEHHH,
TPAHCIOPTUPOBKU U PACIIPE/IEIUTEIbHBIX CETEN U caMOe TJIaBHOE COKpallleHNE He-
YUTEHHBIX M HETPEIBUICHHBIX PACXO0JI0B B LIETIOYKE MOATOTOBKA- TPAHCIOPTHPOBKa-
pacrpenenuTenbHas CeTh.

B 6onpmMHCTBE TOPOACKUX CUCTEM BOJOCHAOKEHUS, UMEIOTCS IOTEPU BOJIBI,
KOTOPBIE COCTABJISAIOT, Kak IpaBuiio 20-30 mpoLeHTOB, a B HEKOTOPBIX CIydasx J10-
xoauT 110 40-50 mporeHToB. YTeuKa ABISAETCS NIABHOM MPUYUHOMN IMOTEPU BOJBI,
KOTOpasi BO3HUKAET B pe3yjbTare Koppo3uu, aedexra Tpyo, HeMpaBUIbHOM ycTa-
HOBKH, W30BITOUYHOTO JABJIEHUS BOJbI, THIpOyAapa, BUOpALlUU U U3-3a YPE3MEPHO
BBICOKMX M HU3KHX TEMIIEpaTyp OKpykaromel cpeasl. B cucreme «Aszepcy» Takxke
BeAyTCsl pabOThI 110 COKPAILEHUIO yTeUeK, TaK HalpuMep B MacTep-IUIaHe Mo pas-
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BUTHIO BOIOCHA0XKEHUS! AGILIEPOHCKOTO MosryocTpoBa a0 2035 roaa npeaycMoTpeHo
cokpatenue yreuek Ha 2020 rox 1o 30% u Ha 2035rog 1o 15%.

ComnacHo 3apy0eXHOI CTaTUCTHKE, OTMEUEHO CIIelyIolee pacupeaeIeHue Ciy-
YaeB MOBPEXIEHUH Ha TPyOOIIPOBOAAX U apMaType, B % OT 00LIETro Yrciia HOBPEK-
neHuid [1]:

JIEMDEKTBI THIIPAHTOB ... e vententtntiiieiieeieeieetestteseeenteesseenseenteensesneesseesseesseens 46,1
o101 123 5 6 o) O 18,9
TPEIIMHBI TPYO ..t e eeteeteie et et e e 0,3
(0323701112 8 070] oJ0 1) (013 13 1 (<N 5,5
Pl 001 N A B0 133 ) 14,1
J1e(DeKTBI IPUCOCTIMHEHMIM. . . ... tetettett et et et et e e et e e e et ee e e 3,9
010 17 (S0 (0): 7017 (9 (2351 GO 5,2

JlaHHbIE pacueToB HEYYTEHHBIX PACXOJI0B B CUCTEMaX BOJOCHAOXKEHNUS TOPOIOB
MUpa NpuBeieHb! B Tabnune 1.

Tabauual. HeyureHHbIe pacxoabl B CHCTeMaX BOJOCHA0KeHHUsI TOPOI0B MUpa

IIporsa- | YneabHoe BojgonorpedJieHue, VienabHble NOTEPH BOABI
JKEHHOCTh Ja/cyT-ue B pacuere
CeTH, KM | 5yyce | Tomvko na | % om | Ha Il km Ha % om

nacenenue | cymou- | npoms- | I ocu- | yoenvnozo

HOU NO- | JICEHHOCMU | mens, |pacxodd Ha

oayu cemu, a/cym | macenenue

M /cym

AmMcrepaam 1926 204 100 49 26,3 40 40
AHTBepIIeH 1900 329 85 26 27,9 53 62
Bbapcenona 3160 290 - - 66 70 -
bproccennb 4500 309 201 65 10,6 46 23
Bynanemr 4100 416 190 45 26,9 50 26
Bena 3145 280 154 55 18,5 36 23
Konenraren 855 294 164 56 11,6 22 13
Jluccaboun 1108 220 100 45 103 57 57
Jlonnon 16000 337 - - - 12 34
MirouxeH 2302 285 185 65 18,2 30 16
Pum 3700 391 274 70 93 115 40
Porrepnam 2400 250 100 40 13,7 25 25
Codus 2580 485 267 55 37,7 80 29
CTOKrosbM 1710 428 214 50 47,4 90 42
XenbCUHKHI 950 390 211 54 20 40 19
Iropux 1000 455 236 52 19,9 30 13
Kwuoto 330 253 143 57 33,6 56 39
Tokwuo 176000 496 321 65 60,4 100 31
bpazunua 3000 998 678 68 120 400 59
Puo ne XKanetipo 6400 564 490 87 111 169 34
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YTeuku MPUBOSAT TAKXKE K JOTOIHUTEILHBIM SKOHOMHUUECKUM YOBITKaM, Halpu-
Mep pa3pbIBHI TPYO, pa3MbIBEI (DYHIAMEHTOB 3[JaHUM, TOPOT, 00pa30BaHKE OMOI3HEH
U T.I.

HaznexxHoCTh NeHCTBYIOIIEH CUCTEMBI BOJOCHAOKEHUS 00ECIIEUNBACTCS TPpEeMs
OCHOBHBIMU I TSAMU: PE3EPBUPOBAHUEM TEXHUUECKUX U TEXHOJIOTUYECKUX IEMEH-
TOB, 2 PEKTUBHON OpraHU3aIUeil X IKCILTyaTaIllK, 00eCIIeYNBAIOIICH MO IepKa-
HUE UX pabOTOCIOCOOHOCTH, IIENICHANPABICHHBIM KOHTPOJEM U YNpaBICHUEM
MpoIeccaMu, MPOTEKAIOIIMMH B CUCTEME BOAOCHAOKEHUSI.

Hmerotcs 3apy0OexHbIe TaHHBIE O TOM, YTO MPU XOPOIIEM YPOBHE IKCILTyaTalluu
CUCTEM BOJOCHAOKEHHS 00BbEM BOJIbI, OTNIAUEHHOW BCEMH OTPEOUTENSIMU, COCTaB-
nsiet 80-90% monauu U JanbHeIee yBeIndeHHe 3TOro 00beMa MPakTUIeCKU He-
BO3MOJKHO, T. €. HAUMEHbBIINN BO3MOXKHBII YPOBEHb HEYUTECHHBIX PACXOIO0B U
notepb BoAbl cocTaisieT = 8-10% [2].

MeTonuka U onnucaHue uccjae0BaHu

Cy1ecTByeT MHOTO METOZIOB M METOJIMK I10 ONPEAEIEHUIO YTEYEK B TOPOACKUX
CeTSIX BOAOCHAOXKEHUS.

VYyensle Cankrt-IletepOypra Hanpumep pa3paboTany METOAUKY ONpPEICICHUs
00bEMOB HepeaIn30BaHHOM BOBI B CHCTEME LIEHTPAIM30BAHHOIO TUTHEBOTO BOJIO-
cHaO>KEeHUs TOPOIOB U €€ MCIIOJIb30BaHNUE Ha TPUMEPE CUCTEMBI ITOJauH U pacIpe-
nenenust Bogawl I. C.-IlerepOypra. B Meroauke npuBoasTcs: MOpsAIOK pacueTa A
OIIpE/IETIEHNSI HEYYTEHHBIX PACXOA0B U IOTEPh BOJBI B CUCTEME KOMMYHAJIBHBIX BO-
JIOTIPOBO/IOB; MIOPSIIOK OIIPENETICHHS MECT ITOBPEKACHUN U yTEUEK Ha BOAOIIPOBOI-
HOM ceTH; TOpSAOK oIpeneiaeHuss oO0bEMOB CKpPBITBIX YTE€YEK BOJbI Ha
BOJIONIPOBOIHOM ceTh. KpoMe Toro, B METOIMKE PEKOMEHIYOTCSI HOPMBI €CTECTBEH-
HOM yOBLITU BOJBI, IPUBOAATCS (PaKTUYECKHUE YPOBHU BOJOMOTPEOICHUS B HKHUIOM
donne 1. C.-IlerepOypra u HOpMaTHBBI yAETHLHOTO BoonoTpeOnenus [3].

ITo onbITHEIM faHHBIM JIOHTOHCKOTO BOAOIIPOBO/A, OCHOBHOM IPUUNHON YyTEUEK
BO/Ibl M3 BOJIOTIPOBOIHOM CETH SIBIISIOTCS MIOBPEKACHUS TPYO, YUCIIO KOTOPBIX BO3-
pacTaeT ¢ yMEeHbIIEHHEM aAuameTpa Tpyoonposoaa. Ha TpyOonpoBonax cpeaHux u
OONBIINX TUaMETPOB OCHOBHOM MPUYMHON YTEUEK BOJBI SBJISIOTCSA MPOAOIbHBIC
TPELIMHBI, 00yCIOBIEHHbIE JaBJIeHUEM IpyHTa. KpoMe Toro, ycTaHOBIIEHO, YTO IIPU
PE3KUX U3MEHEHUAX TeMIIepaTypbl BO3LyXa 1 BO/IbI KOJIMYECTBO MOBPEXICHUHN TPYO
CYILLECTBEHHO yBenuuuBaercs [4].

B BenukoOpuTaHuy 10 CHUKEHHIO HEYYTEHHBIX PAacX0J0B BOJbI UCIOIb3YIOT
CJIEYIOIINE METObI KOHTPOJISL: IACCUBHBIN KOHTPOJIb, T.€. TUKBUIALMS TEX YTEUEK
BOJIbI, KOTOPBIE BBIXOST HAa IOBEPXHOCTh 3€MJIU; PETYJSPHOE MPOCITYLIMBAHUE ap-
MaTypbl B KOJIOJIAX C MOMOIIBIO aKyCTHYECKUX HPUOOPOB, OCYIIECTBIAEMOE
OOBIYHO OJIMH pa3 B T'OJl; U3MEPEHUE PACXO/I0B BOJIbI, MOCTYIAIOLICH B paiioH ro-
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pO/a, HACYUMTHIBAIOIIUI /10 5 ThIC. IOMOB U 00bEKTOB. VI3MepeHue ocymecTBIsIOT
C IOMOILBIO PACXOIOMEPOB, YCTaHABINBAEMbIX B y3JI0BBIX TOUKAX CETH pailloHA.
CunThiBaHME NOKA3aHUI PacXoA0OMEPOB MPOU3BOIAT €KEHENEIBHO UM €KEMe-
CSIYHO;

M3MepeHue ¢ UCII0Ib30BaHUEM HOYHBIX PACXOJ0B BOABI, OCTYNAIOIIEH B MUK-
popaiioH roposa ¢ 4ucioM 1oMoB 1 00bekToB oT 500 10 1000. IIpu Hammuuu pes-
KOTO YBEJIIMYEHUs I[I0Ka3aHUN MHUKPOpPANHOH IOABEPraeTrcsl TIIATEIbHOMY
00CIIe10BaHHUIO.

B OonbinHCTBE ciiyyaeB CyMMapHbIE 3aTpaThl HA KOHTPOJIb YTEUEK U3 BOJIOTIPO-
BOJIHOHM CETH C y4E€TOM IOTEPSHHON BOABI CTAHOBATCSI MUHUMAJIBHBIMU TIPU MC-
MOJIb30BaHUU 3-ero MeToaa. Metosl 2-0i U 3-uil 0COOEHHO HEOOXOAMMBI IS
KOHTPOJIS CKPBITBIX yTeueK Boabl [S]. B Hacrosiiee BpeMs BOLOIPOBOJHBIE IIPE-
OpusaTUs 32 pyOeKOM MOJHOCTHIO OCHAIIEHbI CAMOXOAHBIMHU TEJIEBU3MOHHBIMU
yCcTpoicTBaMM JJ1s1 00CI€JOBaHUSI COCTOSIHUSL BHYTPEHHUX IMOBEPXHOCTEH TpyOo-
IPOBOOB U 3IEKTPOHHO- aKyCTUYECKUMH IPUOOPaMU € KOPPEIATOPaMH, yCTaHOB-
JEHHBIMH B CIELHAJIN3UPOBAHHBIX AaBTOMALIMHAX, YTO IO3BOJIAET YCIELIHO
OCYULIECTBIIATH TOMCK M JIOKAJIM3ALMIO CKPBITBIX YTEUEK.

B BenuxoOpuranuu, @paniuu, CLIIA 1 1pyrux BEICOKOPAa3BUTHIX CTpaHaX s
CHW)KEHMS IIOTEPH BOJbI IIMPOKO MPUMEHSIOT 30HUPOBAHHUE CETH C YCTaHOBKOU
PENYKLMOHHBIX U MPOTUBOYIAPHBIX KIIANIAHOB, HACOCHI C PErYIUPYEMBIM YHCIOM
000pOTOB U TeJIeMEeXaHUYECKUN KOHTPOJIb aBJICHUS B JTUKTYIOIIUX TOUYKAX CETH
[6]. B Mcnanuu cuuTaror, 4TO IyTEM CEKLMOHUPOBAHMS BOJOIPOBOJHON CETH U
TEJIEKOHTPOJISL MO>KHO BBISIBUTH OT 1,4% 110 5% yTeuek, a myTeM KOHTPOJIs JaBICHUS
BOJIbl B CETH — 00€CIIeUnTh JajbHelIIee CHIKEHHE OoTeph BObI B pazmepe 1,3%,
Bcero ot 2,7 10 6,3% nogaHHOM B CETh BOABI [7].

HanumonansHbIM cTangapToM BenukoOpuTaHUM AJis OLEHKU CKPBITHIX yTEUeK
BOJIbl U3 CETH MUKPOPAaHOHOB ABJISIETCS - BOAHBIN OanaHc. OH OCHOBaH Ha ompeje-
JICHUU U CpaBHEHUH 00bEMOB BOJIbI, 10/1aBAEMOM B C€Th MUKpOpaiioHa, 1 00beMOB
BO/Ibl, 3aPETUCTPUPOBAHHBIX IPUOOpPaMHU yueTa noTpeOuTesnei. YueT npou3BeaeH-
HOM, UMIIOPTUPOBAHHOM, SIKCIIOPTUPOBAHHOM, MOTPeOIEHHON U MOTEPSHHOM BOAbBI
JOJDKHBI IpUBecTH K Oanancy. Ilpu 3ToM M3MepeHus: o0CyIEeCTBISIOT B IEPUOAbI
MUHHMMAaJIbHOTO BOJIOTIOTPEOICHNUS, T.€. B HOUHBIE YaChl, M Ul TEX CYTOK, KOI/ia Ha
CETH MUKpOpailoHa HE MPOMCXOIUT aBapUil U HET PAcXo/ia BOJbI HA IPOTUBOIIOKAP-
HbI€ HYX/IbI M IPOMBIBKY ceTH [8,9]. Beiuucienue BogHoro 6ananca gaet uHQGop-
MaIMIO O TOM, CKOJIBKO BOJIBI IIOTEPSIHO 3a CUET YTEUEK U3 CeTH ( peabHble YTEUKH)
U CKOJIBKO 32 CUET BUAUMBIX WM HE(U3UUECKUX TOTeph. PeambHbIMU OTEPSIMH Ha-
3bIBAETCS €KETOAHbIN 00bEM BO/IBI, TEPSEMOM uepe3 BCe BHU/IbI yTEUEK, pa3pbIBOB U
NEePENOIHEHUI MarucTpanbHbIX TPyOONpOBOIOB. BuinMble nmotepu cOCTOAT U3 He-
CAaHKIIMOHUPOBAHHOT'O MOTPEOJICHUS U BCEX BUAOB MOIPEIIHOCTH yyeTa.

MO:XHO cKa3arb, YTO BOIIPOC O IOCTOBEPHOM OLICHKE YTE€UEK BOJIbI U3 CUCTEM BO-
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JTOCHAOXKEeHUS HEJI0CTAaTOYHO M3YUYEH, XOTS podJieMa YCTpaHEeHHsI YTeUEK BOJIBI U3
CETHU HE SIBJISIETCS HOBOM. [ TTaBHAst TPYIHOCTh B TOM, YTO HEMOCPEJACTBEHHO U3Me-
PUTH C MOMOIIBIO MPUOOPOB WK APYTUMH OOBEKTUBHBIMH CIIOCOOAMH BEIHUUHY
CKPBITBIX YTE€UYEK B YCIOBHUSAX 3KCILTyaTallMy NPAKTUYECKA HEBO3MOXKHO.

st monpoOHOM OLIEHKHU CKPBITHIX YT€YEK BOJBI MOKHO HCIOJIb30BaTh METOJ
npennaraemsiii 11.B. KoxunoBeiM [8 | u metonukoit [10 ].

B o0miem Gananc mocTyIuieHus U MOTpeOIeHus BObI B JIF000H cUCTEME Mo1aun
u pacrpenenenus Boabl (IIPB) MmoxeT ObITh mpeAcTaBieH BIPAKEHUEM

YQ=¥Q,+3Q,,. - (1)

> Q — moctyruienue BojbI B cuctemy [1PB
2.Q, — morpebieHne Bozbl aboHEeHTaMu

YOBEDIED IS @)

qrpom
qu o qu-()’ anPOM — noTpeOieHue BOJbl COOTBETCTBEHHO B KHJIUIIHOM (QOHAE,
Ha KOMMYHaJIbHO-OBITOBBIX M IPOMBIIIICHHBIX TPEANPUATHIX;
2.Q,eyuy — HEYUTCHHBIC PACXO/IBI BOABL;

2 Qg™ 24 H2Q T Y T T ) 3)

qrox quan

Zq;?" — BEJIMYMHA YTE€UYEK BOJbI U3 CETH;

Y. — pacxonbl BOAbI, HEYyUYUTHIBAEMbIE BOJOCUETUMKAMHU (HUKE MIpeesia u3-
qH.B
MepeHuil);
> Y. —Ppacxojbl BOJbI COOTBETCTBEHHO IPH aBAPHX, HA MOKAPO-

qaB ™ qrnox-—qrp Hasl

TYILIIEHHUE, IPOMBIBKY CETH U pPe3epByapoB, TP HAIAJOYHBIX paboTax.
Takum o06pa3zom, ¢ yueToM BbipaxkeHUi (2) u (3) obuas yreuka BOJbl U3 CETH
MOXET OBbITh MPUHIUIHAIBHO PACCUNTAHA MO BBIPAXKEHUIO

24" = 2Q- (20420, My Tyt T,,)) @

qriox

B mo60M cityuae HM OflHAa METOJIMKA HE CMOXKET J1aTh OTBET €ClIU He OyneT 10-
CTOBEPHOM NMepBUYHON MH(OPMAIIHH.

CyuecTBYOIIHE METOAbI ONPe/IeIeHHsI yTeUeK: HX JJOCTOMHCTBA
U HEIOCTATKHU

B Hacrosee BpEMsA CYHICCTBYCT LEIbIN pAA PA3JIMYHBIX IO IIPUHIUITY U TCX-
HUYCCKOMY OCYUICCTBJIICHHUIO MCTOAOB ITOUCKA YTCUCK:
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I'mnpaBnnueckue:

1. BusyanpHblil KOHTPOJIb YPOBHSI BOJbI B TUAPAHTAX MPU 3aKPbITUU yyacTKa
ceTy;

2. AHanu3 noTephb BOJBI IO OOHAPY)KEHHUIO U ONPENIEICHUIO BETUUNHBI YTEUKU
Ha Hapy’>KHOM CETU TOpo/ia U BHYTPEHHUX CETAX 3[aHUl;

AKyCTHYECKHE:

3. AKyCTHUYECKHUI METOJ;

4. KoppenaMoHHO-aKyCTHUECKUI METO/;

5. O6napyxeHnue yreuku ¢ nomotbio mukpopona GOK A-10;

6 IIpuMeHeHue perucTpaTopoB IIYMOB YTEUKU (CUCTEMbl MOHUTOPUHTA B/CETH);

ITpoune MeToasl:

7. OGHapy>KeHHe HaJIU4Msa U MECTa MOBPEXKAECHUS TPyOOIpPOBO/a C MOMOIIBIO
npubopoB TB-1uarHocTUKM: poOOTOTEXHUYECKUX KOMILJIEKCOB, IPOMBIIUIEHHBIX
9HJIOCKONOB (TIPU CHATUY JABJICHUS BOJIBI).

8. ObcnenoBanue BOAOIPOBOAHBIX CETEH HA MPeIMET MOUCKA YTEUEK METOA0M
IIPUMEHEHNUs ra3a-uHIUKaTopa Irejlnis, CMECH Ta30B BOIOPOIa U a30Ta.

I'mppaBnnyeckuii METON.

JlanHbIi crioco0 onpesieneHus: yTeYKd OCHOBaH Ha M3MEHEHUU THIPABINYECKUX
XapaKTepUCTHK (YpOBHS BOJbI, IaBIECHUSI B TPYOONPOBOE) IpU CIycke (Toaaye)
BOJIBbI B TPyOOMpoBOA. BU3yanbHbI KOHTPOIIb BOJIBI B THAPAHTAX MTPOBOJUTCS TOCTE
MPEKPALLECHUS [I0JA4YH BOJBI B YUaCTOK CETH: IPU HAJTUYUU YTEUKH YPOBEHb BObI
B TUJIPAHTE MAJIA€T, IPU OTCYTCTBUU — OCTAETCS MPEKHUM. AHAIU3 MOTEPHh BOAbBI
OCYUIECTBIISIETCS MO/1aueii Haropa BO/AbI B OTKIIOYEHHBIN y4acTOK TpyOOmpoBoa.

CyI1eCTBEeHHBIM HEAOCTATKOM B JAHHOM CIy4ae SIBISETCS HEOOXOIUMOCTh OT-
KITIOYEHUS YIaCTKOB CETH TPYOONPOBOAA, YTO ACNAET 3TU METOJ] HE ONEPATUBHBIM
U TPYAOEMKHUM B HCTIOTHEHUU. B 4aCTHOCTH IpU MPOITyCKaxX apMaTypsl TpedyeTcs
YCTaHOBKA pacceuek Ha TPyOOnpoBoIaX.

AKYCTUYECKUE METO/IBIL:

3azaun HaxXOXKJEHUS yTEYEK U3 BOJOIPOBOIOB PEIIAIOTCS IIyTEM JIOKAJIN3ALUN
MeCTa HauOOJbIIeH MHTEHCUBHOCTHU aKyCTHUYECKOTO ILIYMay, MOSBIISIOIIET0Cs U
PE3KOM M3MEHEHHUH JaBJICHHs! )KUIKOCTU B MECTE OBPEXKICHUS TPyOOIpoBoIa.

Yem Oosibliie pa3HULA 1aBICHUN BHYTPU TPyOONpOBOa U BHE €T0, TeM O0JIbIIe
MHTEHCHUBHOCTh 3BYKOBBIX KosieOaHH. MeToj] akyCTUYECKOT0 HaXOKICHUS MECT
HOBPEXICHUN TPYOOIPOBO/IA pa3essieTcs Ha 2 crocoba: CIyXOBOW MM aKyCTHYe-
CKHMI U KOPPEISLIUOHHBIN.

- [Ipu akycTHyeckoM crocode HaXOIUTCs MECTO HauOOJIbIIeH BETUYHHbI KOJle-
0aHuil Ha TOBEPXHOCTHU 3€MJIU, CBS3aHHBIX C YTEUKOI.

Konebanus rpyHTa npeoOpasyrorcs 1aTyuKaMy CEHCMHYECKOTO TUIIA B AJIEKTPU-
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YEeCKHI TOK, KOTOPBIN 3aTeM YCHJIMBACTCS, (PUIBTPYETCSI OT HOCTOPOHHUX IIYMOB
U ero 3HayeHue otoOpakaercs Ha auciiee. Kpome 3Toro ycuiaeHHbIN aeKTpuye-
CKUH TOK MpeoOpasyercs B 3BYKOBbIC KOJICOAHUS B TOJOBHBIX HAyIIHUKAX.

- Koppensiunonno-akyctuueckuit meros. [Ipu koppensiinoHHOM criocobe ycra-
HABJIMBAOTCS 2 TaTYMKA CEHCMUYECKOro THIIA ¢ 00EHX CTOPOH MOBPEKICHHOIO TPY-
6ompoBoza ¢ nomoueio MaruuToB. KoneGanus creHok TpyObl peoOpasyrorcs B
ANEKTPUUECKHA TOK, yCUITUBAIOTCS, GUIBTPYIOTCS OT IPOMBILICHHBIX IOMEX U U3-
JIy4aroTcs NepeJarolIMMHi YCTPOHCTBAMU U IIPOLIECCOP BBIYMCIIAET PACCTOSIHUE OT
JIaTYUKa J10 MECTA MOBPEXKICHUS.

I[Tpu nepBoM criocoGe HEOOXOIMMO TOUHO 3HATH MECTOIOIOKEHHE TPYyOOIIpoBoia
1 00s1a1aTh MPUOOPOM C MAKCUMAJIbHON YyBCTBUTEIILHOCTBIO K KOJIEOAHUSIM TPYHTA.
[Tpu BTOpoM - ANTMHY y4acTKa TpyOOIpOBOAa, IUaMETpP, MaTepHall CTEHOK TPyObl U
UMeTb proop, 00J1a 70NN MAKCUMaJIbHOW YyBCTBUTEIIHOCTBIO M TIOMEXO03allI1-
LICHHOCTBIO K BHEILIHUM IIIyMaM.

Takum 00pa3oM, OCHOBHBIM HEIOCTATKOM aKyCTHUECKOIO METO/Ia SABJSETCS 00-
Hapy’>KEHUE BCEX IIyMOB, YTO MHOIJIA HE NIO3BOJISAET OIMYUTH IIYM YTE€UKH OT II0-
CTOpOHHETO IIymMa. bonee TouHbIH, OBICTPBIN U 3((HEKTUBHBIA KOPPEISILIHMOHHBIN
METO/I B ONPEeNEHHBIX CITydasiX: MOIMITUICHOBBIE TPYObl, PE3NHOBbIE YILIOTHEHUS
pacTpy0oB TpyO U3 BBICOKOIIPOYHOTO YYTyHA C IIapoBUAHBIM rpadutom (BUILLID)
HE YKa3bIBaeT IIOBPEXKICHUS.

[Tpu paboTe ¢ ManbIMH YPOBHIMH YT€UEK UM C OOJIBLIIMMHU JJIMHAMU YYACTKOB
TpyOOIIPOBOJIOB BEIMYMHA YPOBHS IIyMa MOXET ObITh MEHbIIIE [TOPOTa YyBCTBU-
TEJILHOCTH U aKyCTHUYECKOTO U KOPPEJSLIMOHHOTO TPUOOPOB.

- OGHapy»xeHue yTeuku ¢ nomouipio Mukpopona GOK A-10. [l norcka ckpbl-
TBIX yTE€UEK Ha TPyOOIpPOBOJaX U3 Pa3HbIX MAaTepHAJIOB IPU HEYIOBICTBOPUTEIb-
HBIX aKyCTMUYECKHMX YCIOBUAX U Npu MaibiX yreukax B LT/ B nocnennee Bpems
IpUMEHsIeTCs KOMIUIEKT /71 morcka Mect noBpexaenuit GOK A-10. (puc.1)

B cocraB GOK A-10 BXOIAT: CTEKJIOBOJOKOHHBIM JIOKALIMOHHBIA KaOelb, Ha
KOHIIE KOTOPOTO HAXOIUTCS Mbe30-MUKPO(OH U TPyOa-1uTI03 ¢ pe3b00i.

) [IpuHuHMI 1EHCTBUS: bE30-MUKPO(OH MPOTAIKH-

BaeTcs B TPyOy, HaXOASIIYIOCS 1O JaBIEHUEM Yepe3
= IIJTI03, 10 T€X MOp, OKA IIyM YTEUKH He Oy/1eT MaKCH-
_ ‘\_I MaJIbHBIM. B 3TOM ciyyae nmbe30-Mukpodon Oyaer Ha-

' XOIUTHCSI HEMOCPEICTBEHHO B MecTe yTeuku. Jlis

@ ycuseHus curHana Mukpodona k npubopy GOK A-10
. Yyepes3 CHEeNHMAIbHOE EPEXOIHOE YCTPOUCTBO MOIKIIIO-
p. . yaetcs teyenckaresns HL 400 unu HL 4000. Croenu-
é ® aJIbHOE NIEPEXOIHOE YCTPONCTBO UCIIONIB3YETCS TAKAKE
JUIL TOTO, YTOOBI MOJIaTh CUTHAJI HAa U3JIydaTellb, pa3-
Puc.1. GOK A-10. MEIIEHHBIA B OTHOM KOPIIyCE C MbE30-MUKPO(HOHOM.
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MecTomnonoxkeHne u3ydaress, a CleI0BaTeIbHO, U MECTA YTEUKH, ONPEeIIIeTCS
C TIOBEPXHOCTH 3eMJIH JIIOOBIM TPACCOMCKATEIEeM, HACTPOSHHBIM Ha

Y4acTOTy M3JIy4aTesisi, WM MEHee TOYHO - MO JJIMHE BOLIEALIETO Yepe3 LUII03
CTEKJIOBOJIOKOHHOTO Kalesl.

CH0XHOCTBIO B IPUMEHEHUH JAHHOTO YCTPOMCTBA SABISETCS HEOOXOIUMOCTD
UMeTh Ha0Oop (haCOHHBIX YacTeH-3arTyIIeK I Pa3IUYHBIX JHAMETPOB 3a/IBUKEK C
BBAaPEHHBIM B HUX MEPEXOJIOM IS PUCOETUHEHUS TPYOBI-IIUTI03a WM K€ HE0O0XO-
JUMOCTh BBapWBaTh Ha MECTE MPOM3BOJCTBA padoOT IITyLEpa MOA TPyOy-IIUTIO3.
OrpaHr4YMBAarOIIMM yYCIOBHEM TAKXKE SABISETCS AUAMETP 00CIeyeMoro Tpyoorpo-
Bozia (110 300-400 mm), Tak Kak mpu OOJbILIEM THAMETPE MPOUCXOIUT 3aKPyUHNBaHUE
CTEKJIOBOJIOKOHHOTO KabeJst BHyTpH TPyOOIIpOBOa 10 BUHTOBOM JIMHUH, YTO Tpe-
ISATCTBYET MPOTAJIKUBAHUIO MUKPO(OHA B TPyOOTIPOBOJI K MECTY YTCUKH.

Opnnaxo 61aronapst TOMy, YTO MUKPO(OH B TAHHOM CITy4ae HaXOAUTCS HeToCpe-
CTBEHHO B BOJIE MO JABJICHUEM H [IPU 3TOM HE PETUCTPUPYIOTCS IIIyMbI OKPY’Kako-
el cpenbl, JaHHBIH METOA B OTIMYME OT APYTUX IMO3BOJSET JOCTHYb OYEHBb
BBICOKOHM UyBCTBUTEIIBHOCTH U OOHAPYKUTH JIaXKe JOCTATOUYHO MAJIbIe YTEUKH.

- O6HapyKeHHe HAJIM4YUs U MECTa MOBPEXACHUS TPyOOIPOBOIa C TIOMOIIBIO
npubopoB TB-nuarnoctuku. HanbompImei TpyJHOCTHIO B OIIPEICTICHUH MECTA T10-
BpexkaeHus obmanarot Tpyos! n3 BULLI npu mManbix yTeukax u3-3a HE MJIOTHOCTH
B pacTpyOax wid, Ha000pOT, MPU 3HAYUTEIHLHOM H3IIUBE Yepe3 pa3repMeTU3npo-
BaHHBIN pacTpyO WM MOBPEKACHHYIO CTEHKY TpyOorpoBona. B atux ciydasix, a
TaKXKe MPU MaJIBIX YTEYKaX M3 CBUIIEBBIX MOBPEXKICHUH KOPPEISIHOHHBIC U aKy-
CTHYECKHE Teuenckaresu oeccrmnbhbl. OHAKO CYLIECTBYET €Ille OJUH CII0CO0 orpe-
JIeTICHHSI MECT MOBPEXKICHHUH - TOUCK YTEUEeK C UCIIOIb30BaHMEM MaJIOTabapUTHBIX
TEJIEBU3MOHHBIX JTMATHOCTHUECKUX KOMIUIEKCOB. MeTo/IMKa BBITTOJTHEHUS padoT 3a-
KJIFouaeTcs B caenyromemM. [lpu Manoi BeTuunHe yTeUKH y4acTOK MOBPEXKIEHHOTO
TpyOONPOBO/IA CTABUTCS MO HAMIOP HA OJJMH — J[Ba Yaca. 3aTeM MOcje CHATHS IaB-
JICHHs U OTIOPOXKHEHUs TpybompoBoa, obecreynBaeTcs 1onyck TB xomruiekcy
BHYTpPb TPYyOOIPOBO/IA Yepe3 MO/ICTaBY IMOKAPHOTO THPaHTa MU Yepes j1a3. MecTo
MOBPEXKACHUS ONPEIeIIeTCs 0 00paTHON MHPUIBTPALUU BOJBI BHYTPB TPyOOIpO-
Boza. K Henjoctarkam JaHHOTrO METO/1a ONPENEIEHHSI MOKHO OTHECTH CJIEYIOLIEE:
TOYHOE MECTO MOBpexkAeHus omnpenensercs B 30% cirydaes, a Takke HEOOXOIMMO
IPOBEICHUE XJIOPUPOBAHUS ydacTKa TPyOOIPOBO/IA MOCIIE BHIIOIHEHHS PaloT.

Teuenckarens Hydrolux HL5000 - mo3Bosisier 00HApyKUTh YTEUKH OCOOCHHO
OBICTPO, MPOCTO ¥ 04EHb Hae)kHO. B mpubope HL5000 ucmons3yercs: coBpeMeHHast
nudpoBast TexHuka oopabotku curaana (DSP), 4To0bI 4eTKO pacmo3HaTh MIyM
YTEUKHU Jake MPU CHIIBHOM IIyMe OKpyskaromiei cpeasl. LIlyMbl He TOIBKO peru-
CTPHUPYIOTCSI aKyCTHUYECKUMHU METOJaMH, HO U MPEACTABIAIOTCA B TpadUIeCcKOM
BU/IE MTPH MTOMOIIY COBPEMEHHOM TEXHUKH aHaiu3a JBoitHoro cermenta (DSA). s
MOJIH30BATENS 3TO eIIe OOJIbIIast HAAEKHOCTh PU OOHAPY)KEHUH MTOTEPh BOJIBL.
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Teueunckarenr HL500 - (mpubop cepun Hydrolux) mo3Boisier oOHapyKuTh
YTEUKH BOABI 0COOEHHO OBICTPO, IPOCTO U OYCHb HAJEKHO. [ TyOnHa 0OHapyKeHus
yTedek: 10 6 M. Bec npubopa: 1.2 kr. Pazmepsr: 215%95x100mMm. Kitaccuueckoe
npezcTaBieHne GyHKIUHN MPOCIYIIMBAHUS ONTUMAIbHO MPUCIIOCOOIEHO B CEpUU
npubopoB Hydrolux k morpeOHOCTSAM moib3oBaTeneil. MakCUMyM M MHUHUMYM
HIyMa OpeACTaBIsIOTCA B Tpaguueckom Buje kak DSA-rpaduka. A QyHKIuUSA UH-
JMKaIMK UMITyJIbca o0Jerdaer paboTy NMpH aKyCTUYECKOH JOKaIU3aluy MOJIUITH-
JICHOBBIX TPYOOIIPOBOAOB MPH MOMOIIM «JATaa s Tpyo» RSP3.

Teuenckarens Hydrolux HLS (puc.2) - ennHCTBEHHBIH
B CBOEM pojie Ipubop uid OOHApYKEHUS MECT yTeUKU
BOJIbI C ONITUYECKUM U aKyCTHUYECKHM OIOBEIEHUEM 00
yTeuke u oOMeHoM 1o pajnuokanaiy. [Ipudop HL 5 siB-
JII€TCSL HEOTHEMIIEMBIM COJAEPKAHUEM KapMaHa MOHTaX-
HUKAa U BOJONPOBOIYMKA JUISl TEKYIIEW KOHTPOJIBHOMN
IIpOBepKU. BeTpoeHHbll pagronepenaTyyk nepesacT CUr-
HaJl IyMa Ha HayITHUKH, 0OecieunBast BBICOKYIO CBOOOTY
nepeaBKeHUs. MakCuMallbHbIN pajnyc IEHCTBUS paano-
nepeaaun cocrasisieT 20 M. BbICOKOUYBCTBUTEIbHBII Ibe-
30KepaMUYECKHUI JaTYMK C aBTOMaTUYECKOM peryarupoBKOil ypoBHS o0ecriedrBaeT
BBICOKOE Ka4eCTBO pe3yJibTaTa TaKkKe Ha TPYOOIIPOBOAAX U3 IJIACTMACCOBBIX MaTe-
pHaJIoB.

Axycruueckuii Tedenckarens Hydrolux HL10 - HeOomb110H, 1erkoynpaBisieMblii
pyuHOil mpubop, nMpeHa3HAYEH I IOMCKA MECT yTeueK B BOJOIPOBOIAX.

[Tpu6op GOK A-10 - cTeKI0BOIOKOHHBIN Kabemb /i ONpeeeH!sl MECTOIO-
JOXKEHUs ¢ aKkycTHueckuM usiydareneMm. Ko Bxogqnomy untepdeiicy GOK A-10
HOAKIIIOYaeTCst NpuOopsl 11t onpeaenenus mecta yreukd HL 98, HL 400 unu HL
4000.

[Tpu6op GOK A-50 - CTEKJIOBOJOKOHHBIN JOKALIMOHHBIN Kalenb pupmbl Se-
baKMT npensaraet nojib30BaTeiio BO3MOKHOCTh JIOKAJIM30BaTh HE TOJIBKO HEMe-
TaJNIM4ECKHUEe TPYOOIPOBO/IbI, HO U OIPEAETUTh TPAcCy €ro NpojeraHus u nyouHy.
Crannapraas anuHa kabenss GOK-50 - 50 metpos.

[Tpubop /U1 noucka yTeyek ¢ nomolpio raza-uaaukaropa HL H2 - npennasna-
YeH IS JIOKAJIM3allU1 YyTeYeK B BOJOIIPOBOAHBIX U KaOEIbHBIX CETSX SIBISETCS MPO-
BEPEHHBIM METO/IOM TOUHOM JIOKAJIN3AlMH CAMBIX MaJICHBKUX MECT yTEUEK.

[Tpubop 11t moucka yTedek ¢ nmomoubio akyctuku u raza HL 5000 H2 - exqun-
CTBEHHAsl B CBOEM pojie KOMOMHALMS HA3eMHOTO MUKPO(OHA U JIeTEKTOpa rasa.

Peructpatop uryma Sebalog (puc.3) — perucrparop ypoBHs IIyma JUis aKyCTH-
YECKOI0 KOHTPOJISI y4acTKOB BOIONPOBOJA. JlaHHbIE CUMTHIBAIOTCA 10 paauo. Pe-
ructparop mymoB Sebalog paboraer B aBTOMaTUYECKOM PEXKHUME U MOXKET OBITh
KpPaTKOCPOYHO WJIM IOCTOSIHHO YCTAHOBJIEH HA THJPAHT WM 3a/IBUKKY.

Puc.2. Teuenckaresn
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Peructparop nannsix Sebalog D — pazpaboran-
HBIJ CHEIHAJIbHO 10 TPeOOBaHMs MPEeAPUATHIHI
BojlocHaOkeHuss. OT BHYyTpeHHEW Oarapen co
BcTpoeHHbIM GSM MozemoM sorrep pabotaer 10
5 net. Sebalog D MoHO 3aka3arh B pa3IMYHbIX Ba-
pHaHTax CO BCTPOCHHBIMH JJaTYNKAMHU JAaBJICHUS U
pa3HBIMU BXOJHBIMHU KaHaJIaMH, yAOBJIETBOPEHUS
Puc.3. Perucrparop myma  TpeOOBaHHS 3aKa3YHKOB.

Peructpatop nannbix Sebalog P — 3To BEICOKOYACTOTHBIN U3MEPUTENbHBIN pHU-
00p ¢ MUKPOIIPOLIECCOPHBIM YIPABICHUEM U HU(PPOBON MHIUKAIIMEH JJIs aHaI13a
IIOTEPb BOJBI, TMIPABINYECKOTO PacyeTa CETH IIPU CaHAaLlM 1 HOBOM CTPOUTEIIBCTBE,
pacueTa oKapHOU BOJIbI, a TAK)KE KOHTPOJISI JaBIICHMUS.

Koppensarrop Correlux P1 — xoppensarop /uis onpeaeneHus MecT yTeueK B BOJO-
IIPOBOZIaX C NUTbEBOW BOAOM. ITpOUHBII M KOMIIAKTHBIN KOpIyc. ABTOMaTHYeCKast
u pyuyHas ycraHoBka ¢uiubrpa 0....400 ['1. ABTOKOppeEnsLus A 0OHapy)KEHUS
MECT yTe4eK Ha OTBOJIaX BOJIONIPOBOAOB. MI3MepeHus Ha CMELIEHHBIX Y4acTKax (BO3-
MOXHBI /10 6 Pa3JIMYHbIX y4acTKOB Tpy0).VMI3MepeHue cKopoCTH Mpu HEN3BECTHBIX
JTaHHBIX O TpyOe.

Koppenstrop Correlux P100 — C nmomompio npumenennss CORRELUX Ho-
yTOyKa-KOppessiTopa JOCTUTAeTCsl 3KOHOMUUECKU 3 PEKTUBHOE 00CTY)KUBAaHHUE BO-
nonpoBoaoB. Hoytoyk-koppemnstop Correlux P100 anst onpenenenust Mect yredek
COEIUHSET B ceOe U3MEPUTEIbHYIO TOUHOCTh 32-0UTHOTO KOPPEIATOpa ¢ JIpyKe-
JTr0OHBIM HHTepdeicoM, KOTOphIi n3BecTeH 1o Windows — COBMECTHUMBIM MPHIIO-
KEHUSM.

Hoyt0yxk-Koppensitrop Correlux P-250 — npenHa3znaueH asist TOYHOH JTOKanm3a-
IIUM yTEUEeK BO/bI B TPYOONPOBOAAX U3 PA3IMUHBIX MaT€PHUAJIOB, HAXOSAIIUXCS 1O/
JlaBIICHUEM. BpluncieHns npou3BoaaTcs Ipyu IOMOILU CIENHAIBHOIO IPOrpaMM-
HOTO 00ecIeueHus], yCTaHaBIMBaEMOro Ha HOyTOYK.

[Tonesoit koppensarop Correlux P-2 — ¢y uT U1 BBISIBIEHUS yTeUeK B TPyOO-
IPOBOAX, BBIMOJHEHHBIX U3 PA3IMYHBIX MaTepraioB. Takxke paboTaeT ¢ MOJIUITH-
JICHOBBIMHU TPYOOIIPOBOJAMH.
¥ Cers norrepos myma Sebalog N-3 — npubop ams aky-

P CTUYECKOIO KOHTPOJIS YYacTKOB Bozjonposoaa. Otnaznaer
= HEOOXOJMMOCTb B 3aTPATHOM 10 BpEMEHHU 00be3/1e OT/Ielb-
HBIX JIOTTEpPOB Oaroiapsi aBTOMaTU3MPOBAHHON Iepegaye
== JTAHHBIX.

- Jlj'r' J Jlorrep ypoBns mryma Sebalog NP — npennaznauen LLJIV;I

o aKyCTHYECKOI0 KOHTPOJISl yYaCTKOB BOIOIPOBOIHBIX CETEM.
OTnuuHbIe pe3yabTaThl TAKKE U HA MOJIMMEPHBIX TPyOax.
Puc.4. T'ugpodon. I'uapodpon PAM HYDRO-2 (Puc.4 )— sBnsercst BbICO-

b

(f
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KOYYBCTBHUTEJIBHBIM CEHCOPOM JIJIsl KOPPEJIATOPOB, CIIELUATIBHO pa3paboTaH sl
YBEJIMYEHUS TUara3oHa U3MEepeHH KOppesisaTopaMH B INIACTUKOBBIX TPYyOOIIPOBO-
Jlax ¥ TpyOonpoBoax ¢ OOJBIINM JAUAMETPOM.

Jlorrep nasienus Sebalog P-3 —MoxeT NCHOIB30BaTHCS KaK JUIsl KPaTKOCPOUYHBIX
U3MEpEeHUH, TaK U JJIs JJTUTEIbHONW YCTAaHOBKH, C LIEJIbI0O HAOIIONCHUS 32 TaBICHUEM
B BOJIOTIIPOBOJHOM CETH U PETUCTPALIMK FMIPABIMUECKHUX YIAapOB.

Koppensaunonnsiii Teuenckarens LC-2500 — npenHa3HadeH 171 IOUCKA yTEUEK
B IIOI3€MHBIX METAJUIMYECKUX U IIACTUKOBBIX TPyOONpPOBOIAX.

Koppemnsinnonnsiii Teuenckarens “Mckop-105" onpenenser MecTOno0KeHNne
yTeueK B TpyOOnpoBo/iax, NpeiHa3HavyeH /Uil [OMCKa MecTa pa3repMeTH3aluu Tpy-
6onpoBozaa. Takxke UCHOIB3YIOTCS YIBTPa3BYKOBBIE PACXOIOMEPHI:

IlopraTtuBHBIM  yIBTPa3BYKOBOM  pacxomoMep

Fluxux ADM 6725 (puc.5) — nannas Mmogudukanus

pacxomomepa pa3paboTaHa CHELUAIbHO JUIS MOJIe-

‘ - .| Boro npumuHeHnus. [Ipubop comepxut B cBoei 6aze

b5 ot 1| Oonee 120 xapakTepUCTHK BO3MOXKHBIX HU3MEPSEMBIX

Y & gat Y © | cpen, 6onee 60 pasnuyHbIX MarepuanoB Tpy6. [lpu

\ H0JIEBOM pabOTe 10CTATOUHO BBECTH JIUILIb BHEITHUI
JMaMeTp WIKM NepuMeTp TpyOonpoBosa.

Puc.5. Pacxonomep ADM Pacxonomep ynwsrpasBykosoit Kapar 520 — pa3pa-

6725. 00TaH JUIs1 BHICOKOTOYHOT'O TEXHOJIOTMYECKOTO U KOM-

MEpPYECKOro yyeTa pacxo/a KUAKOCTH B 3alI0JTHEHHBIX TPYOOIPOBOAAX.

Pacxonomep ynprpaszBykoBoit AKPOH-01 ¢ HaxkiagHbsIMu H3iTydaTensiMu — Ipe-
Ha3HA4€H JJI1 U3MEPEHMsI pacxoa U

KOJIMYECTBA 3BYKOIPOBOASILINX )KUKOCTEHN, B TOM UUCIIE CTOYHBIX BOJ, C HU3KUM
cofiep KaHuEeM ra3000pa3HbIX BKIOUEHHUH B HATIOPHBIX TPYOOIIPOBOAX CUCTEM BO-
JOCHA0XKEHUS U KaHAJIU3alHH.

Jliis u3yyeHus COCTOSIHUS BOJOIIPOBOAHON CEeTH, pekruMa ee paboThl U BbIsIBIIE-
HUSI CKPBITBIX YTEUYEK BOABI IPOBOATCS CIEIYIOLIUE BUIbI OOCIIE0BAaHUN U U3Me-
pPEHMI Ha BOAOIIPOBOIHOM CETH, PE3YJIbTaThl KOTOPBIX MCIOJIb3YIOTCS IIPU OLICHKE
00bEMOB CKPBITHIX YTEUEK:

- I3MEPEHHUE PACXOJ0B U HAIIOPOB HA ONPEACIECHHBIX YUaCTKaX CETH;

- TEJIEBU3MOHHBIM KOHTPOJIb BHYTPEHHETO COCTOSTHUSI TPYOOIPOBO/IOB;

- IPOBEJICHUE MAHOMETPUYECKON CHEMKHU BOJOIIPOBOIHOM CETH;

- OIIPEEIIEHNE TIOBPEXKICHUI Ha BOAOIIPOBOIHOM CETH.

1. TeneBU3MOHHBINA KOHTPOJIb.

[TpoBoAMTCS C 1IEBIO BBISIBICHUS! BHYTPEHHETO COCTOSTHUSI TPYOOIPOBOJIOB, CO-
CTaBJICHUS NACTIOPTOB (A€(PEKTHBIX KApTOUEK) TEXHUYECKOTO COCTOSIHUS BOJOIIPO-
BOJIHBIX CETEH, ONpPENEIEHUsl KaueCTBa BBIIOJHEHUSI CTPOUTEIbHO-MOHTAKHBIX
paloT npu NPOKIAJIKE HOBBIX U PEKOHCTPYHUPOBAHHBIX TPYOOIIPOBOIOB.

() 74 4/2015



SU PROBLEML®RI: ELM V@ TEXNOLOGIYALAR

SU TOCHIZATI, TULLANTI VO YAGIS SULARI -§ o Abunoe D.4., I'yceiinosa H.X. K Bonpocy cokpauieHus
SISTEMLORININ IDAR® OLUNMASI B = HEYYTEHHBIX TI0TEPH BOJBI B CUCTEMAX...

2. MaHoMmeTpHuecKasi CbeMKa BOAOIPOBOAHOM CETH.

ManomeTpHuueckasi CbeMKa POBOIUTCS C 1IE€JIbIO BBISBICHUS Y4aCTKOB C ITOBBI-
IIEHHBIM COMPOTUBIIEHUEM, ONPEICICHHS HAIIOPOB Y MOTpedUTeNel 1 ONTUMHU3a-
UM PEKUMA pabOThI BOJOIPOBOIHOM ceTH. MaHOMeTpruUecKast CbeMKa IM03BOJIsET
TaKke 0OHApYXUTh HApYLIEHUS U OO B pabOTe BOAONPOBOIHOM CETH, BBI3BAaHHBIE,
HarpuMep, aBapusaMu Ha ceTH. 1 mpoBeeHNs: CbeMKU B AUKTYIOIUX KOHTPOJIb-
HBIX TOYKaX CETU YCTAaHABJIMBAIOTCS MaHOMETPHI, MOKa3aHUS KOTOPHIX (UKCHU-
PYIOTCSI ONHOBPEMEHHO B ONPEAEICHHOE BPEMs CYTOK U 3aHOCATCS B KOMITBIOTED.
[TepBrYHBIE MAHOMETPBI MOTYT ObITh CHAOKEHBI HAKOIUTEIIMU HH(POPMALIUH, KO-
TOpBIE [TO3BOJISIIOT HEMPEPHIBHO 3aMIMCHIBATh U aHAJIM3UPOBATh IEPBUYHBIC TaHHBIE
B TEYEHHUE 33JaHHOTO cpoka (10 10 gHeit).

3. Onpenenenue MecT NOBPEKICHUN Ha BOJOIIPOBOJHON CETH.

[TpousBoauTCs myTeM (PUKCUPOBAHUS MECTA BOSHUKHOBEHHSI aKyCTHYECKHX CHUT-
HAJIOB, KOTOPbIE BO3HUKAIOT MPU UCTEUEHUH BOJBI MPU MOBPEKACHUN HATOPHBIX
TpyOONpPOBOIOB (CBUIL, PACCTHIKOBKA, TpeIIMHA U JIp.). [IpumMenstoTcs akycruue-
CKHUE U 3JIEKTPOHHO-aKyCTUYECKHE CIIOCOOBI ONpeIeICHUs] MECT IOBPEKICHUIN Ha-
HOPHBIX TPYOONIPOBOIOB:

-C110co0 aKyCTHMYECKOTrO IMOTOYEYHOTO MPOCIYIIUBAHUS C TOBEPXHOCTH 3€MIIH
Tpaccel Boonposoa. [IpocnymmBanue Tpacchl MPOBOAUTCA Yepes Kaxable 1-3 m
¢ moMoInbo reomukpodonos. (Hanpumep, FUJI HG-10AH (Puc.6) , LD-18, LD-8
u 1p.). Pe3ynbrarsl u3MepeHuii 3aHOCATCS B aMsATh IpUOOPa, 110 KOTOPBIM U OIpe-
JIEIISIeTCs] MECTO MOBPEXKICHHUS;

- KOPPEJSLMOHHBIHN CIIOCO0 MOUCKA CKPBITHIX MOBPEXKICHHUH 3aKII0YAETCs B TOM,
YTO aKyCTMYECKHE CUT'HAJIbl, HABEJICHHBIE TOBPEXICHUEM TPyOOIIpoBoaa, mpeoldpa-
3yIOTCA B 3JIEKTPUYECKHE CUTHAIIBI U IEPEIAIOTCs B YCHIIUTENb PUOOpa-Koppes-
Topa. Ha koppensiiioHHbIN OJIOK MMOJAIOTCS paJiOCUTHANIBI OT JIBYX YCHIIUTENeH
(u3myuareseii), pacrooKEHHBIX B Havyalie U KOHIIE HccaeayeMoro yyactka. Kop-
PeNATOp MPOU3BOIUT 00PaOOTKY MOCTYMAIOIINX JJAHHBIX U BBIYMCIISCT BHIYNCIIAET
paccTosiHUE OT MECTa YTEUKH 10 ONMKaNIIero u3my4daTes.

- 2JIEKTPOHHO-aKyCTUYECKHH CI10-
co0 ¢ JaTyuKaMu

mryma (Harpumep, Sebalog u np.)
[3]. DIeKTpOHHO-aKyCTUYECKUH CII0-
€00 MO3BOJISIET ONPEENIATh BOZMOXK-
Hble€ YTEUKHM Ha BOJONPOBOIHBIX
ceTsix OONBUIOW MPOTSHKEHHOCTH.
Kommuiekt nprubGopoB cOCTOUT U3 Aar-
YUKOB (PETrUCTPATOPOB) MU IpPHUEM-
HUKA.

Puc.5. I'eomuxpogon FUJI HG-10AH. Jatuuku (UKCUPYIOT MECTO IO-
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SIBJIEHUSI U UHTEHCUBHOCTD LIIyMa Ha BOJOIIPOBOJHON ceTH. UyBCTBUTENBHOCTD PE-
TUCTpaToOpa, UCXOAS U3 YPOBHS UyBCTBUTEIIBHOCTH, HE MpeBbIaeT 250 M, B CBSI3U
C 9TUM 17151 00CIIeZIOBaHUS pailoHa HEOOXOAMMO PACCTABIATh CUCTEMY JATYUKOB,
pacrpenensis uX COIJIaCHO TOIOJIOMHU BOJOIIPOBOAHOM ceTu. [IpueMHuK curuanos
YCTaHABIMBAETCS B aBTOMOOMIIE, CITY>KUT JJIsl aBTOMAaTUYECKOTO CYUTHIBAHUS TTOKa-
3aHMI C OMMKANIINX JATYNKOB TIOCPEACTBOM PaJAMOCBA3H. TOYHOE MECTO YTEUKH
BIIOCJIEJICTBUU OMPEACISIOT C MOMOIIBI0 aKyCTHUECKOTO KoppensaTopa. Takum 06-
pa3oM, 3a MaJIblif IPOMEKYTOK BPEMEHH MOXKHO 00CIIeIoBaTh OOJBIINE YIaCTKH BO-
JIOITPOBOJIHBIX CETEM.

B mpouiecce peructpaiuu 1aT9ukoM GPUKCHUPYETCS UHTEHCUBHOCTD IIyma (pHC.
7), a Takke KoiaudecTBo 3anuceit (N) ams Kaxa0i HHTEHCUBHOCTH IIIyMa.

kA

45

Puc.7 llpumep 2-4acoBOro nepuoaa perucTpalui HHTEHCMBHOCTH IIyMa
BOJOIPOBOJHOM CeTH

PesynbTrarel u3MepeHuii mpeoOpas3yroTcst B BUJE HHTETPUPOBAHHOIO rpaduka -
npoduis mryma (puc. 8). Ilo ocHOBHBIM napamerpam rpaduka - BeJIMUMHE UHTEH-
cuBHOCTH 1myMa (I) u mmpune nosocel nryma (5p) - onpeaensieTcs 3HaUUMOCTh
YTEUKHU.

e T ——— e | G
hL I a3

Puc.8. Ilpo¢guiap nryma ¢ 0CHOBHBIMH XapaAKTePHCTHKAMH
[TonmyueHHbIe pe3yabTaThl U3MEPEHUN 3aHOCATCS B OAHK JAaHHBIX JUIs MOCIIe-

JYIOLIETo aHalu3a U MPOBEIeHUs paboT MO JIMKBUIALMH TOBPEXICHUH HAIIOPHBIX
TpyOONpPOBOIOB.
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BriBOaBI

Jiis noBeieHus 3G PEeKTUBHOCTH pabOTHI CUCTEM BOJJOCHAOKEHUS PEKOMEHTY-
eTcsl yCUJIMTh padoTy 10 YCTPAHEHHUIO YTEUEK BOIbI U3 TPYOOIIPOBOIOB U TOPOACKUX
ceteil. s ux oOHapy>KEHUs UCIIOJIb30BaTh HOBbIE METOIUKH, IIPUOOPHI U 000PY-
JIOBaHUE, aHAJIN3 KOTOPBIX MMO3BOJISIET C/IE€aTh COOTBETCTBYIONIUI BEIOOP JIIST KaX-
JIOTO KOHKPETHOTO CIy4asi yTeYKH BOJBI.

Cnmcok Jmmreparypa:

1. 3amopoxer; C.B. OueHka HaJeKHOCTU HACOCHBIX CTAHIIUN BOJOCHAOKEHHS U
ADC: Muc... kana. Tex. Hayk. M., 1979.

2. General Report 4. Recent techniques in leak detection. IWSA 17th Congress. —
Rio-de-Janeiro, 1988

3. MeTtonuka OLEHKH HEYYTEHHBIX PacX0/I0B U IOTEPh BOJbI B CHCTEME KOMMYHAaJIb-
Horo BogocHa0Oxenus. — CII10, 2004.

4. Sugawara H. Some Economic Effects and Practices of Water Leakage Control
in Japan // AQUA. 2002. Ne 5

5. Holtschulte H. Water Supply, vol. 2. — Brussels ‘B: Pergamon Press Ltd, 2001.

6. Slipper M.J. The Application of ICA to Water Supply and Distribution Manage-
ment // AQUA. 2001. Ne 5

7. Solamas J.L. et al. Managing water distribution systems / IWSA Congress. —
Nice, 1987.

8. Koxunos 1.B. K Bonpocy 00 0OIIeHKE CKPBITBIX YTeUeK BOJbI U3 BOIOIPOBOJIHBIX
ceteit// Mar-nbl ceMuHapa «PanmoHaabHOE HCIIONIB30BaHUE BOJBI B CUCTEMAxX
KOMMYHasbHOT0 BofocHatkenus / MJIHTID», 1981.

9. Koxxunos U.B., [lo6poBonbckuii P.I. YcTpanenue noteps BoJbl MPH KCILTya-
Tanuu cucteM BonocHabxkenus. M.: Ctpoiiuzaar, 1988.

10. ©bilov F.A., ©hmadov F.S., Bayramov A.O., Oliyev A.H. Su tochizati sistem-
lorinde su itkilorinin toyininde metodik gqaydalar. “Su problemlori: Elm vo
Texnologiyalar” jurnali Ne3, Baki, 2015.

4/2015 77()



SU PROBLEML®RI: ELM V® TEXNOLOGIYALAR

SU TOCHIZATI, TULLANTI VO YAGIS SULARI
SISTEMLORININ IDAR® OLUNMASI

KANALIZASIYA SISTEMLORIND® BASQILI
VO BASQISIZ REJIMLOR UGUN BORU
DIAMETRLORININ SECILM3SI

(Soh. 78-84)

I UOT 628.22, 628.24

Cavadzads E.B., 9hmadov F.S., Quliyev A.T
“Azorsu” ASC, “Sukanal” ET vo LI, Baki sohari
cavadzade@hotmail.com
fizuli.axmedov@mail.ru
avtandil.quliyev@mail.ru

Abstract. In the article the mathematical expressions to determine the parameters
of the live-section of water pipes, diameters and deviations in the transition from
the pressure in the free-flow mode. Wires being computed for the design of these
expressions.

Acar sozlor: suyun sarfi, en kasiyi sahasi, tullanti suyu, basqili va basquisiz rejim,
suyun bogulmasi, ¢ayin macrasi, kanalizasiya sabakasi, hidravliki radius, mayenin
barabar axinli hal.

Giris

Hal-hazirda su tachizati vo kanalizasiya sistemlorinds dairovi en kasiyi olan boru-
lar genis totbiq olunur. Bu borular hom basqili, ham do basqisiz rejimda istifados ol-
unur. Kanalizasiya sistemlorindo totbiq olunan 6zaximli borular asason basqisiz
rejimdas isloyir. Bu rejimdo borularin en kosik sahasi tam dolmur. Borularda suyun
bogulmasinin qarsisinin alinmasi vo aerasiyast liglin suyun darinliyi h=(0.6+0.8)d-
don ¢ox olmamalidir. Bu halda borunun canli en kosiyi sahasi seqment soklinds olur
va bu saha dolma darinliyindon asili olaraq dayisir.

Borunun seqment sokilli canli en kosiyi sahasinin vo hidravliki radiusunun toyini
ifadslorinds bir ¢ox qlisurlara yol verilmisdir. Magalods bu vo ya digor masalolors
baxilmis vo daqiqlosdirilmisdir. Eloca do, kanalizasiya sistemlorindo basqili rejimda,
basqili rejimdon basqisiz rejima keg¢idds vo oksino, borunun diametrlorinin vo mail-
liklorin toyini masalalorine baxilmais, riyazi ifadslor toklif edilmisdir.

Tadqiqatlarda istifads edilon materiallar vo metodika

Tadqiqatlarda su tochizati vo kanalizasiya sistemlorinin layihslondirilmasindo
tikinti norma vo qaydalarina aid materiallarindan, bu sahadoki texniki odabiyyatdan
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va borularda axinin hidravliki parametrlorinin toyini metodikasindan istifads olun-
musdur.

Tadqiqatin sorhi

Tikinti norma vo qaydalarina gore kanalizasiya sobokosinin hesabati praktiki
masalalarin halling an ¢ox tatbiq olunan borularda mayenin barabar axinli hali tigiin
olan asagidaki ifadslora gore aparilir [1, 2, 3].

O=0-3 (1)
8=CRi, 2)

burada borunun canli en kasiyi sahasindon ke¢on mayenin sorfidir, m¥san;

@ - canli en kosiyin sahasidir, m?;

9 - boruda suyun orta suratidir, m/san;

R - hidravliki radiusdur, m;

i - hidravliki maillikdir;

C - hidravliki radiusdan, borunun kals-kétiirliiyiindon asili toyin olunan Sezi om-
salidir.

Sezi omsali akad. N.N.Pavlovskinin ifadesindon toyin olunur [2]:

c=1p, 3)
n

burada n - kolo-kotiirliikk amsalidir; y-isa iist gostaricisi olub asagidaki ifadedon toyin
olunur:

y=2.5Vn-0.13-0.75VR(/n-0.1) )

Burada n-in qiymati borunun materialina uygun cadvoallordon gdtiiriiliir.
Sezi oamsalinin toyininds N.N.Pavlovskinin formulasinin xiisusi hali olan va ¢ox
tatbiq olunan Manninqin asagidaki ifadesindon da istifads olunur.

C=—R" )
n

Hidravliki radius borularin dolma soviyyasindon asili olaraq asagidaki kimi tayin
olunur:
rR=2
L, (6)

Burada, o - dolma darinliyine miivafiq axinin canli en kasiyi sahasi, L - borunun
en kosiyinin islanmis perimetridir, -morkozi bucagina gore asagidaki kimi toyin
olunur:
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[ = - rgv (7)
180
Burada, 7 - borunun radiusudur,
Cadval materiallar1 olmadigda borunun dolma darinliyine miivafiq canli en kasiyi
sahasini asagidaki ifadelordan toyin etmak tovsiys olunur:
a) sokil 1-0 asason /4 < r olduqda:

2 0
7!"?’ '¢ ]. 2 . [i]
b) L=—————r°sing" ; 8
rrie 1, . 4
C) L==———___y2sin 9)
36000 2 o0
2
| ]
: L v ™

Sakil 1. Hesabat sxemi

d) sokil 2-yo asason 4 2 r olanda ;

2 0
_ 2 e 1, . 4.
e) @=mr’- eor g7 sing’: (10)
201,
f) 2 V4 2 0 (11)
D=7r - —+—r°sing
360 2

|
Sakil 2. Hesabat sxemi
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Burada canli en kasik sahasinin perimetri asagidaki kimi toyin olunur:

0
L=22Z2% (12)
180
Kanalizasiya sobokolorinin vo diikerlorin hesabatinda bir c¢ox hallarda

A.A.Lukinix, H.A.Lukinixin tortib etdiyi codvellordan istifads olunur [2].

Sakil 3. Hesabat sxemi

Bu cadvallorin tartibi zamani borularin dolma daracesindon asili olaraq canli en
kasiyi sahasinin hesabatinda asagidaki ifadeden istifade olunur:

. 2
7:( B _sin ﬁ)dz

=790 2 ’ (13)

burada S - borunun dib saquli ilo suyun soviyyas xottinin boru xatti ilo kosismasino
cokilmis radius vektor arasindaki bucaqdir, d-borunun diametridir. Burada g < 90°
olduqda canli en kasiyinin hesabatinda diizgiin naticolor alinmir. Bels ki;

B<90"-do w=0; B<45°-do w=0;
B <60°-do w=-nd?/ 96 B <50°-do w=-md?/ 200

qiymatlori alinir.

Bucagin qiymatloari ti¢iin ise torafimizdon toklif olunmus ifads ilo miiqayisado
en kasik sahasi 25+28% kicik alinir. Bu da boru komori parametrlorinin, suyun
sorfinin, mailliyin diizgiin toyin olunmamasina sabab olur.

Ona gora do, dolma darinliyinden asili olaraq borularin canli en kasiyi sahosinin
hesabati iiciin (8), (10) ifadolorindon istifade olunmast maslohatdir.

Borularin tam va yartya qader dolmasinda hidravliki radiusun qiymati eyni olur.
Bu o demokdir ki, bu hallar {igiin borularin mailliklorine miivafiq orta axin siiratlori
eyni olur. Dolma darinliyinin bundan forqli qiymatlorinds ise hidravliki radiuslarin
qiymatlori miixtolif alinir.
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Ogor borularin mailliklori malum olarsa dolma dorinliyine uy8un orta axin
stiratlori vo bunlara miivafiq su sarflori borular ii¢iin tortib olunmus cadvallors vo
yuxarida qeyd olunmus hesabat formulalarina asason toyin olunur. Borularin mail-
liklori molum olmazsa, borunun se¢ilmis kosiyinds axin siiratlorini siiratdlgon ciha-
zlarla daqiq tayin etmaklo va suyun doarinliyini 6lgmokls boru kasiyi parametrlorine
asason borunun mailliyi toyin edilir.

Mailliyin bu qiymatine gdra borunun miixtalif dolma derinliklerins uygun su sor-
flarinin dolma darinliyinden asililig1 qrafiklori qurulur. Bu grafiklors asasen boruda
axinin dorinliyino gors istonilon anda en kasiyi sahasindon kegon su sorflorinin
qiymatlarini toyin etmok olar.

Suyun sorfi vo borunun mailliyi verildikds bunlara miivafiq borunun diametrinin
tayin olunmasi ii¢lin agagidaki asililiq malum olunmalidir.

d=f(q.i,n), (14)

burada g - suyun sorfi, i - maillik, » - borunun kolo-kétiirliiliikk omsalidir.
1

Mayenin barabar axinli hali ti¢lin bu asililiq g=w3 Maningin C = R® /n, Sezinin
9 = ¢/Ri ifadolori arasindaki olagolors gdra tayin olunur.

Maye aximinin basqisiz haldan basqili hala kecidinds borunun tam dolmasi bag
verir. Bu halda hidravliki radius R=d/4 olur. Bunu Manninq va Sezinin ifadalorindo
yerina yazsaq alariq.

C — l(i)l!ﬁ (15)
n 4
_1dun 16
D_n(4) (16)
‘- 4xi é o (17)

Bu ifadslors gors axinin basqisiz rejimdon basqili rejimo kecidinds (14) asililig
asagidaki kimi toyin olunur:

d =1.55(22y037 18
i (18)
Burada, g-suyun sorfi, m*/san, d-borunun diametri m-ls ifado olunur.

Misal 1. g=18,5 1/s, i=0.004, n=0.014 giymatlori ii¢lin borunun diametrini vo

suyun axin siiratini toyin edin.

0.0185.0.014
d =1.55(————)*" =0.197m ~ 0.2m

+/0.004

md’ _3.14-0,2°
4
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boruda axin sirati
g _0.0185

=Z=———=06m/s
@ 00314
Hesabatdan goriindiiyli kimi basqili rejimds borunun diametri d=0.2 m, axin
suroti V=0.6 m/s alinir.

Kanalizasiya borular1 basqisiz rejimds isloadiyi li¢iin verilmis sarfin i=0.004
mailliyine miivafiq Gtiiriilmaesi li¢lin borunun diametri d>0.2 m, tikinti norma vo
gaydalarma gora dolma doracasi 2<(0.7+0.8) d vo bundan kigik olmalidir.

Verilon gostaricilora gors g=18.5 I/s, sorfinin diametri d= 250 mm olan boru-
dan basqisiz rejimdo axidilmasi iigiin dolma dorinliyi hesabatlara géro 2=0.62d
alinir.

Tikinti norma vo gaydalarina miivafiq kanalizasiya borularinda lil ¢okiin-
tillorinin namliyina uygun harakat siiratlorine gors (2, 18) ifadslarindon basqili re-
jimdas hidravliki mailliklorin toyini {i¢iin asagidak: ifads alinmisdar:

g _ 00185
o 00314

0.6m/s (19)

burada g-verilmis siiroto uygun basqili rejimds borunun en kosiyindon kegon suyun
sorfidir, m3/s, n-koalo-kotiirliilk omsali, d-borunun diametridir, m.

Tikinti norma vo qaydalarina miivafiq xam vo qicqirdilmis c¢okiintiilorin,
homginin sixlagdirilmis faal lilin basqili boru komarlorindo minimal harokat siiratlori
cadval 1-0 asason gobul edilir.

Cadval 1. Xam va qicqirdilmis ¢okiintiilorin, hoamgcinin sixlasdirilmig faal lilin
basqil lil komarlorinds minimal harakat siiratlori

Cokiin- V min, M/$ Cokiin- Vmin, M/
tiiniin- tiiniin-
nomliliyi, % d=150-200mm | d=250-400mm nomliliyi, % d=150-200mm | d=250-400mm

98 0,8 0.9 93 1.3 1.4
97 0.9 1.0 92 1.4 1.5
96 1.0 1.1 91 1.7 1.8
95 1.1 1.2 90 1.9 2.1
94 1.2 1.3

Cadvalda verilonlors uygun olaraq hidravliki mailliyin toyinins baxagq.

Misal 2. Lil ¢okiintiilorinin nomliyi 96 , borunun diametri d=200mm, lilin boruda
minimal horokot surati verilmigdir. Hidravliki mailliyi toyin edin.
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Bunun {igiin boruda minimal siirato uygun lilin sorfini toyin edok:

2 2
g= "‘:’ 9= 3-1440‘2 1.0=3.14-0.01=0.0314m’ /s

Maillik (19) ifadasino gors asagidaki kimi tapilir:

. 10.352(gh)® _10.352(0.0314-0.014)"
I= d5.333 - 0_25.333

Mailliyin bu qiymatinds lilin g=0.0314 m?/s=31.41 /s sarfi borunun en kasiyindon
basqilt rejimdo kegocok. Mailliyin i< 0.011 giymatinds iso bu sorfin kegmosindo
boruda minimal siirat hoaddi tomin olunmayacaqdir. Bu da ¢dkma prosesine va boru-
nun dibinin lil qati ilo 6rtiilmasina sabab ola bilar.

Ogoar lilin namliyi va sarfi verilorse, cadval 1-3 asason nomliys uygun siiroto vo
verilmis sorfo géra borunun canli en kasiyi sahasi va diametri tapilir, basqili rejim
tictin (19) ifadssindon lazimi maillik toyin olunur.

=0.011

Natico

Belolikla, tohlil naticasinda borularda mayenin canli en kosiyi parametrlorinin
toyini ifadslori doqiqlesdirilmisdir. Verilon sorfs vo mailliye miivafiq, basqili vo
basqisiz rejimlords boru diametrlorinin, suyun sorfine vo diametrs gore mailliyin
tayini ifadalori alinmisdir.
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Abstract. During in the preperation on the article has been used the cities of
Spain-Barcelona, Murcia, Alikante's experience for the management of water supply
system. In order to prevent the leakage of water networks has been referring some
innovative methods. At present, 40% drinking water is lost and it is equivalent to
US $ 14 billion per year.

Acar sozlor: helium, sizma, su itkisi, su balansi, su sobakasi.

Giris

Miiasir dévrds diinyadaki igmali suya olan tolobat getdikco artdigindan su mon-
bolarinin qorunmasi, golocok nasillors Gtiirtilmasi, artan tolobatin ddonilmaosi tigiin
yeni su layihalorinin hoyata kecirilmasi oldugca 6nomlidir. Bu baximdan su balan-
sinin tonzimlonmasi vo su itkisinin qarsisinin alinmasi prioritet masalolordondir.
Problemin aktualligini nozors alaraq su itkilorinin toyin edilmasi, garsisinin alinmast
liclin daha az vaxt vo xorc tolob edon metodlarin totbiq olunmasi zorurridir. Bu
baximdan su itkilorinin dyronilmasine innovativ metodlarin totbiqi, sistemin etibar-
liliginin tomin edilmasi, davamli monitoring v tocriiba iglorinin aparilmasi olduqca
vacibdir. Tacriibs gostoriri ki, fiziki su itkilorinin osas hissosinin goriinmoyan su siz-
malari togkil edir. Goriinmayaon sizmalarin toyin olunmasi ti¢iin miiasir metodlardan
biri do helium qazi vasitasi ilo sizmalarin toyin olunmasidir.

Tadgiqatda istifads olunan material vo metodika
Mogqalanin hazirlanmasi zamani su tochizat sistemlarinin idars olunmasinda is-
paniyanin Barselona, Mursiya, Alikante soharlorinin tocriibasindon istifads olunmus,
su sobokolorindo bas veron sizmalarin garsisinin alinmasi ii¢iin bazi innovativ
metodlara istinad edilmisdir. Su sobokolorindo bas veron sizmalarin helium gazi
vastosilo miioyyonlosdirilmosi metodikasi sorh olunmusdur.

Tadqigatin sorhi
Diinyadaki biitiin igmali su sobokolori su itirir. Inkisaf etmis, su tachizat1 sistem-
lori daha etibarli sokildo qurulmus 6lkolords itkilorin osas hissasini sizmalar togkil
etso do, inkisaf etmokdo olan 6lkolords sizmalar ilo yanasi kommersiya itkilori (fak-
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turalanmayan su, geyri-qanuni birlogsmolor vo s.) do osas gostaricilordondir. 2014-
cii il arzinds respublika lizro sabakoya verilon suyun 56,2%-1 itkiys getmisdir ki,
1.5%- gozalar zamani bas vermis itkilorin payina diigiir [1].
S1zma zamani iton suyun hacmi asason agagidaki amillordon asilidir:

» sizmalarin Ol¢uisi;

* sobokenin tozyiqi;

* sizmanin askarlanma vaxti;

* tomiro sorf olunan vaxt.

Sabokeanin su balansini analiz edarak itkiye getmis suyun hacminin mahiyyatini
aydinlasdirmagq olar ki, bu da 6z oksini sxem 1-ds tapmigdir [2].

Malum Faktu- Hesablanan va faktu- ohali, qeyri ohali Fakturalanan
olan ralanan ralanan sorfiyat abonentlor
istehlak su Sudan xammal kimi istifado
edon

Daxili va yangin talobati

Faktu- | Hesablanan va fakturalanmayan sarfiyyat (6denisdon azad) | Fakturalan-
ralan- mayan
mayan abonentlor

Qanunsuz istifado
su

Namolum Fiziki GoOriinon sizmalar
sarfiyyat itkilor

Goriinmoyon sizmalar

Sabakayas ziyan doymasi

Su anbarinin dagmasi

Hesablama Saygacin istehlak hacmindon az hesablamasi
zamani .
yaranan Kohnolib Diizgiin qurasdirilmayib
itkilor Sixisib Oks istigamotas qurasdirilib
Paslanib Diametr saygaca uygun deyil
Oxunmur Miidaxils olunub

Sxem 1. Sobakaya verilmis suyun paylanmasinmin tasviri

Itkilorin anonovi gostaricilari qagilmaz haqigi itkilorin hacmi (UARL-unavoid-
able average real losses) vo birlogsmolords bas veran itkilorin hacmi (TIRL- transition
indicator for real losses) ilo xarakterizo olunur.

Qac1lmaz hoqiqi itkilor asagidake diistur vasitesi ilo hesablanir:
UARL=(A*L,, /N +B+C*L,/ N *P (1)

Burada;

L,,- borunun uzunlugu

N.- birlogmalorin say1

L,- birlogms ndqtasindan istifadaginin saygacina gadar olan masafa.
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A, B, C omsallart ti¢iin dayarlor 20 6lkonin sistemlorinds aparilmis aragdirmalara
g0ra tayin edilmisdir: A=18, B=0.80, C=25 [2].
Birlogmaloar iizrs bas veran itkilorin hocmi asagidak: diistur vasitasi ilo hesablanir:

TIRL=itkilorin hacmi / Birlosmalorin say1 (2)

Itki hocminin formalasdiran osas soboblordon biri do sizmalardir. Sizmalar
gdriinon va gorlinmayan olmagqla iki yarimqrupa ayrilir. Gorlinon sizmalarin toyin
edilmasi vo hesabatinin aparilmasi standart mithandisi yollarla miimkiin oldugundan,
tadgiqatimizda goriinmayon sizmalarin askarlanmasi masolosi iizorinds daya-
nacagiq.

Gorlinmayon sizmalarin agkarlanmast {igiin bir cox innovativ metod vo vasitolor
movcuddur. Bunlara asagidakilart misal gostormak olar:

« ilkin agkarlayici sas cihazlari;

+ gefonlar;

» georadarlar;

+ korellyatorlar;

* izburaxan gaz vasitasi ilo askarlama (helium);

* Sahara metodu;

*  Smart ball (agilli top) metodu.

Sizmalarin yerinin izburaxan qazlar vasitasi ilo agkarlanmasi sabokoys qaz in-
yeksiyasi ilo hayata kegirilir ki, bu da 2 prinsipe asaslanir:

1) Qaz su itkisi olmadan borulara homogen sokildo yaymagq.

2) Dovr edan suyun tozyiqi vo axini vasitasi ilo inyeksiyani uygunlasdirmag.

Metodun tatbiqi zamani suya inyeksiya edilon qaz olaraq Helium istifads edilir.
Bu da helium gazinin asagida qeyd edilon avantajli gostericilori ilo alagodardir:

* 0 tobiatdo olan ikinci an ki¢ik elementdir;

* borunun i¢inds digar elementlorls reaksiyaya girmoyon tosirsiz qazdir;

* hava sixlig1 5.20 ppm-dir: bu da yayilma prosesinin miimkiin vo asanliqla

askarlanan edir;

* gazin sobakadon tam ayrilmasi 5-6 gilino qadar ¢okir ki, bu da sobakadoki s1z-

malarin agkarlanmasi {igiin kifayot edocok zamandir.

Helium qaz1 boruya xiisusi ineksiya vasitesi ilo yeridilir ki, homin ineyeksiya va-
sitasinin uc hissosi xiisusi setka sokillidir ki, bu da qazin hava qabarciqglar: gokilindo
suya garigmasina xidmat edir. Helium qazini1 boruya daxil ederken diqqet etmok
lazimdir ki, inyeksiya vasitosi borunun alt hissasina qodar ensin ki, xaric edilon qaz
qabarciqlart borunun daxili sathini shato etsin. (O climloden borudaki siirat cox
olarsa homin cihazin sinma va ya ayilmo riski do gacilmaz deyildir) (sokil 1). Helium
qazini boruya inyeksiya etdikden sonra toftis edilocak biitlin sobokads qazin eyni
sokilds hall olmasina omin olmaq vacib sortdir. Bunun ii¢iin sobokonin ol ¢atilan
istonilon yerindon su niimunasi gotiirtilorak inyeksiya ndqtasindon hamin yers qodor
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helium qazinin galib ¢atmasi yoxlanilmalidir. Adston sobaks boyu helium qazinin
tam yayilmasi 1 va ya 2 giin miiddatinds hoyata ke¢ir. Bunun ti¢iin do qaz inyeksiya
edildikdon 1 vo ya 2 giin sonra agkarlama prosesino baglanmas1 magsadouygundur.

1)
L4
o

TooD
o
a
o
o
o
e
v}
o
el

Sakil 1. Boruda helium qazinin inyersiya olunmasi.

Askarlanma prosesi sokil 2-do gosatrilon cihaz vasitasi ilo hayata kegirilir. Cihaz
enerji bloku, mini laboratoriya, sensorlu mil vo tokorli araba osasdan ibaratdir.

Sakil 2. Helium gaz vasitasi ils sizmani askarlayan cihaz.

Cihaz vasitosi ilo askarlama prosesi zamani inyeksiya noqtesindon sabokonin
tizarinda horakat edilorak 2-3 metrdon bir yerds kigik dsliklor acilir. ©gor su sizmasi
movcud olarsa, dalik acan milin sensorlu hissosi xiisusi siqnal vermayo baglaya-
caqdir. Signal sasinin an pik haddi sizma noqtesi iizorinds olacaq ve ondan uzaq-
lagdiqca yenidon signal sasi azalmaga baslayacaqdir.
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Metodun miisbat cahatlori:

+ oanonavi akustik metodlarin islomadiyi bdyiik borularda sizmalarin yerinin
tapilmasinin miimkiinliyti;

* $0s va titroyislor tosir gdstormir;

» plastik borularda vo ya asagi tozyiqli borularda sizmalarin taplmasinin
mimkiinliiyt;

* sizmalarin yerini doqiq miioyyanlogdirir, vaxta va tomira gonaast edir;

* suyun keyfiyyastino tosir etmir;

* tam dasina bilon toftis avadanligina malikdir;

» xidmotds olan borularda istifads edils bilir;

 sektorlagdirilmis zonalarin kiplik testlorine vo boru yiiklorinin testine imkan
verir;

* boru ilo tomas tolob edilmir;

* istonilon boru diametri, materiali vo tozyiq sortlari ii¢lin uygundur.

Metodun manfi cahatlari:

* Dboru xottinin yer altindaki marsurutunun daqiq bilinmasi;

+ Dbiitiin torpaq novlori ti¢lin kecorli deyil;

* heliumu inyeksiya etdikdon bir ne¢o giin sonra somorsli agkarlama;

* hor 2-3 metrdon bir torpaq Ortiiyiinde doliklorin agilmasi.

Natico

Ispaniyanin "Aqualogy" sirkerinin toqdim etdiyi statistikaya asason Helium qazi
ilo sizmalar1 askarlayan cihaz vasitosi ilo Ispaniyada d63-1000mm diametrli, 275.38
km uzunluqlu sobokods moévcud olmus 323 sizma, Fransada d300-400-800mm di-
ametrli, 12 km uzunluqlu sabokade mévcud olmus 10 sizma, Portugaliyanin Liss-
abon gohorindo d450mm diametrli, 4 km uzunluglu su kamorinds 1, digor d450mm
diamterli, 5 km uzunluqulu sobokods mévcud 8 sizma askarlanmigdir.

Idabiyyat siyahisi:
1. SUEZ Environnement sirkati ilo "Azarsu" ASC-nin Bakida birgs toskil etdiyi
tolimin materiallar1. Baki, 2015.

2. SUEZ Environnement, Aqualogy Knowledge, Aigiies de Barcelona sirkstlorinin
Barselonada birgo togkil etdiyi praktiki tolimin materiallar1. Barselona, 2015.
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MMa¢puzane U.I., I'yceitnzage M.T.
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Abstract. Sediments of sewage has water a lot of useful nutrients and elements
content for plant cultivation such as nitrogen, potassium, sodium, phosphorus, cal-
cium etc. witch used as a fertilizer can enhance plant harvest potential. But also has
harmful content for human and plants as some type of microorganisms so before uti-
lization as nutrients sewage waters must be treated.

KuroueBble ¢ji0Ba: ocaoku cmouHvlx 600, MUKPOGIOpA, Op2aHOMUHEPAIbHAS
cmech, buoxumuieckue peakyuu, MuHepaibHoe yooopenue, opouierue, Vmuiuzayus
0CaoKa, MexHoNO0SUYeCKAas cxemd.

BBenenue

Habmronaromeecst B PecriyOnnke HHTEHCUBHOE Pa3BUTHE MPOMBIIIIEHHOCTH U
IIPOU3BOCTBEHHO-X03SIMCTBEHHON JEATEIbHOCTH JIFO/IEH, POCT FOPOIOB U MOBBI-
[IEHHE CTENEHH MX OJ1aroycTpoiCTBa CBSI3aHO C IOCTOSIHHBIM YBEJTMUEeHUEM 00bEMa
CTOYHBIX BOJI, 00pa30BaHUEM PA3IMYHOIO pojia OTXOAOB. B cBsI3u ¢ 3TUM OXpaHa
OKpY>KaloIllel cpeJibl OT 3arpsi3HEHUH, CIOCOOHBIX K TOMY € CO3/1aTh CEPbE3HYIO
yTpO3y 3/10pOBbIO HACEJICHUS, SIBJISETCS B HACTOsAIIEEe BpeMsl BaXHOU MpoOieMoi,
CTOSIIIEH TIepe]] CTPAHOM.

B Vkasze [Ipesunenrta Pecniyonuku ot 29 centsiops 2006 rona («Ilnan komrekc-
HBIX MEPOIIPHUATHH IO YIIyUIIEHUIO SKOJIOTUYECKON cuTyanuu B AzepOaiipkaHCKoOM
Pecny6nuke B 2006-2010 rr»), B ero o01Iei KOHIETIIUN Pa3BUTHS COITUATIBHO -
MIPOU3BOJICTBEHHBIX NMPE0OPa30BAHUM CTpaHbl BaXKHOE MECTO 3aHUMAIOT 3aIllUTa
OKpY>Karolllel Cpeibl, BOIIPOCHI MPOKMBAHUS HACEJIEHHUS B 3JI0POBBIX U €CTECTBEH-
HbIX ycnoBusix [1]. B Ykaze orMeueHo, 4To AJ1sl MpeI0TBPALIEHHs] OTPULIATEIEHOTO
BO3ICMCTBUSI AIIUIEMUOJIOTHYECKHUX (PAKTOPOB HA OKPYKAIOIIYIO CPEy U yiIyulle-
HUS OKOJIOTUYECKOM CUTYalluH B CTpaHe HEOOXOJMMO OCYIIIECTBUTD B 3TON 00JaCTH
CephE3HBIC HAYUYHO-TEXHUUYECKUE Pa3pabOTKH, OOIIMPHBIE CTPOUTEIIbHBIE PAOOTHI,
COOTBETCTBYIOLIME MEepONpUsATUS U d3()(PEeKTUBHOE aAMUHUCTPUPOBAHUE.

B nocnennue roasl B Pecny6inke NOCTpoeHbI M CIaHbl B AKCILTyaTalli0 HOBbIE
CTAHLIMU 110 OYMCTKE CTOYHBIX BOJI, PACILIUPEHBI U J000OPY/I0BAHbI HbIHE JIHCTBYIO-
e (byzoBuunckue, lllyBensuckue, ['oBcanunckue, CyMrauTckue OuMcTHbIE CO-
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opy>kenus r.r. Orys, 3akaransl, [ epan6oit, ['eiirens u ap.), Ha KOTOPBIX B roja oOpa-
0aThIBAIOTCSI MIJIJTMOHBI KyOOMETPOB CTOKOB. B pe3ynbrare Ha TEPPUTOPUSIX ITHX
00BEKTOB 00pa3yIOTCs M HAKAITUBAIOTCS OOJBIIOE KOJTMYECTBO OTACIUBIIUXCS OT
BOJIbI 0cakoB. /[0 HemaBHEro BpeMeHu c(hopMHUpOBABIIHUECS HA OUUCTHBIX COOPY-
JKEHUSIX OCAJIKH, HAMPABJISUTM HA WIOBBIE MOJILAKN, XPAHUIU B OTPOMHOIO pa3Mepa
HAKOIUTEJISIX, B )KapKOM KJIMMAaTe CYyLIMJIA Ha COJIHIIE, BRIBO3UJIM HA CBAJIKU. B mno-
CJIEITHHE TOJIbI pa3paboTaHbl METO/IBI OJIE3HOTO MPUMEHEHH S 00€3BOKEHHBIX 0Ca]l-
KOB C IEJIbI0 MX TTOBTOPHOTO UCMONb30BaHuUs. OMHUM U3 CIIOCOOOB YTUIU3AINH
0CaJIKa CTOYHBIX BOJ SIBJISIETCS] UCIIOJIb30BAHUE €T0 B CEJIbCKOXO3MCTBEHHOM IPO-
M3BOJICTBE B KaueCTBE OMOJIOTUYECKU AKTUBHOTO OPraHUYECKOTO YA0OpEeHUS.
OnbIThL, IPOBEACHHBIE HA OPOLLIAEMBIX 3€MEIbHBIX MACCHBAaX MOKA3aJH, UTO JaKe
HEeOOIbIIINE T03bI 0CA/IKA TOBBIIAIOT YPGEKTUBHOCTH MUHEPAIBHBIX YI0OpEHUHA,
CTUMYJIUPYIOT aKTUBHOCTb MIOYBEHHON MUKPOQIIOPHI U OKA3bIBAIOT OIArOMpHUsTHOE
BO3/ICHCTBHE HA BOTHO(PHU3UIECKOE COCTOSIHHE 1OYB [2,3,4].

Onucanme uccjaeI0BaAHNKA

Ocaaku CTOYHBIX BOJ MPEJICTABISIOT COOO0M CIOXKHYIO MOJUAUCIEPCHYIO CHU-
CTEMY, MHOTOKOMIIOHEHTHYIO CMECh BEILIECTB, B OCHOBHOM, OPraHOMUHEPAJIBHOTO
IIPOUCXOXKICHMSI, COCTOSIIYIO U3 PACTBOPEHHBIX U HEPACTBOPEHHBIX NpuMecei. Ha-
psly ¢ OpraHnYecKUMH BelecTBaMu (a30ToM, GochopoM, KalueM U KaJabLIHEM)
OHH CcOZiepKaT MUKPO3JIeMEHTHI (00p, MapraHell, HUKeb, K00ajbT), GU3noIoruye-
CKU aKTHBHBIE POCTOBBIE BEILECTBA U BUTAMHUHBI, KOTOPHIE CIIOCOOHBI TOBBICUTh
CKOPOCTh OMOXMMHUYECKHUX PEaKIi, MPOTEKAIOIINX B PACTCHUSAX U MOJIOKHUTEIBHO
BJIMSITH Ha YPOXKalHOCTb CEIbCKOXO3SMCTBEHHBIX KYIbTYp [5,6]. KonnuectBo opra-
HUYECKUX BEUIECTB, BCTPEUAOLIUXCS B 0CAJKaX CTOYHBIX BOJ Pa3JIMYHBIX CTPaH,
npuBeeHbl B Tabnuue 1.

Emé B 90-x rogax mpomuioro cTojaeTus NpoBOAMINCH MaclITaOHble HATYpHBIE
paboThI B CTALIMOHAPHOM MATUIIOIBHOM KOPMOBOM CEBOOOOPOTE, TI€ ONPEIEIISIIUCH
BJIMSIHUE PA3JIMYHbIX /103 0CAJKOB HA MEJIMOPATUBHOE COCTOSHUE ITOUBBI, U3MEHE-
HUE €€ arpOXMMHMUYECKUX [T0Ka3aTesel, ypoyKallHOCTb CENIbCKOXO3SICTBEHHBIX KYJIb-
Typ. Habmonanocs yBenuuenue ¢pocopa 1 HUTPATOB B TAXOTHOM U MONAXOTHOM
cinosix 1o4Bbl. OcaKi CTOUYHBIX BOJ| OKa3aJIMCh BaXKHBIM HCTOUHUKOM MECTHBIX Op-
raHO-MHHEPAJIbHBIX YyH100peHH. BbplsI0 yCTaHOBIECHO MOBBIIEHUE YPOXKAHHOCTH
CHJIOCHOM Macchl KyKypy3bl Ha 24-57 %, kopMoBoOi cBEKIIBI Ha 45-92 % u 03uMoii
numeHunsl Ha 13-50 % [7]. CenbCKkoX035MCTBEHHOE TPUMEHEHUE 0CAIKA WU €r0
CKMIaHUE C YTHIIN3AaLMEN 30JIbI II03BOJISIET UCIIOIB30BaTh IOTEHIIMAJ OCAJIKa B Ka-
4EeCTBE MaTepualla WIK 3HEPreTUYeCcKoro pecypca. JlaHHble METOAbl YTUIIM3ALUU
ABJIIOTCSA JOCTATOYHO PACIIPOCTPAHEHHBIMU B Pa3BUTBIX CTPaHaX.

OnHako NPUCYTCTBYIOIINE B OCAJKaX 3arps3HAIOLINE BEIIECTBA OTPAHUUUBAIOT
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Taonuua 1. Cogep:xkanne NUTATEJIbHBIX 3JIEMEHTOB B 0CAJIKaX CTOYHBIX BO/I,
B % Ha cyxoe BelecTBO

CTpaHbl U HaceJleHHbIe A3zor /N/ | ®ocdop Kaunii Harpuii | Kanbumii
NYHKTBI /P20s/ IK;0/ /NaO/ /Ca0/

MockBa Poccus 29 3,7 0,2 - 3,2
Kues VYkpanHa 4.6 1,3 0,3 0,2 - 1,3
JIbBOB 4.5 2,1 0,3 -

Hpe3nen I'epmanus 1,6 1,6 0,2 - 0,8
Opodypr 2,2 1,2 0,6 - 7,2
Mionxen 1,7 0,9 0,3 - 8,4
T'annoBep 1,1 0,9 0,3 - -

Bpounas-Ilce-Ilone |IToapiia 2,5 1,2 0,4 0,2 4,6
Texac CIIA 2,1 1,1 0,4 - -

Oraitno 1,8 1,3 0,4 - -

Yukaro 2,0 1,0 2,4 - 2,0
Bbantumop 0,5 0,2 0,6 - 0,5

BO3MOYKHOCTb UCIIOJIb30BaHMSI €I0 B CEJIbCKOXO3AMCTBEHHBIX Liensax. Kpome nura-
TEJIbHBIX 3JIEMEHTOB OCAJIKH COJiepKaT B ce0e OOJBIIOEe KOIMYECTBO BPEAHBIX IS
KHU3HEJEATSTbHOCTH PACTeHUH MpUMecei, TAKUX KaK XJIOPHU/IbI, CylIb(arhl, KapOo-
HAaThl, HATPHU U MHOTHE apyrue. OcagoK CTOYHBIX BOJ 0oJiee OMaceH B SIHIEMHUO-
JIOTUYECKOM OTHOILIEHUH, YeM CTOYHBIE BOJIbI, TAK KaK KOHIICHTPUPYIOT B ceOe
KU3HECIOCOOHbIE AHIa TeJIbMUHTOB U JAPYTUe MaTOTCHHbIE MUKPOOPTaHU3MBI.
Bosnb1ioe copeprkanue opraHnuecKux BemecTB 00yCIaBiInBaeT CIOCOOHOCTh 0Ca-
KOB OBICTpPO 3aTHUBATH, @ UX BBICOKas OakTepuaibHast 3apaXEHHOCTh CO3/Jal0T Omac-
HOCTb pacrpoCTpaHeHUs] HHPEKIHA, TaK KaK Cpeld NaTOTeHHbIX OaKTepuil MOTyT
BCTPETUTHCS BO3OYIUTENH JKEIYyJOUYHO-KUIIEUHBIX U ApYrux 3aboneBanuid. J{is
ocaJika XxapakTepHa OoJbllas 3acCeIEHHOCTh UX SIlaMH TeIbMUHTOB. B cBexxem
ocaJike BIaKHOCTBIO 95% Tonbko B 1 Mt copepskutcs 6omnee 40 000 miaH. OakTepuit
II0 CyXOMYy BeIECTBY [8].

B cootBercTBuM ¢ oTuéTamu, nepeaanubiMu B Komuccnro Esponeiickoro Corosa
U NIPOTHO3aMH COOTBETCTBYIOIUX rocynaapctB wieHoB EC (Milien, WRc u RPA
2011 r.) oOmuit 00bEM Ocajika B TOHHAX 110 CyXOMY BELIECTBY B IO, 00pa3yIOIInXCs
B pa3JIMYHBIX CTPaHAX U MPEICTABIIAIOLUINX 3HAYUTEIBHYIO OITACHOCTh OKPY KarOLIEH
cpene, mpuBoauTCs B Tabmuie 2. [Ipu ouncTke cTouHbIX BOJ Ha [ OBCcaHCKOM CTaH-
UK a’paiyu I. baky xonndecTBo cpopMUpPOBABIINXCS OCATKOB (110 CyXOMY Belle-
ctBY) K 2010 roxy npesbimano 20000 ToHH/TOx.

B coBpeMeHHBIX yCI0BUAX OOJIBIIMX FOPOJIOB CTOUHBIE BOJIbI, IIOCTYIAIOIINE HA
OYHCTKY, IIPE/ICTABICHBI B OCHOBHOM CMECHIO X031 CTBEHHO-OBITOBBIX M IPOMBIILI-
JICHHBIX CTOKOB. [loaTOMY, ClleyeT 0OpaTUTh BHUMAHHUE HA HAIUYHE TSKEIIBIX Me-
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Tab6amnna 2. O0mmii 00b€M ocaaka, 00pa3ylOUINXCH PA3JIMYHbIX CTPAHAX

Crpana 2005/2006 rr. 2010 r IIpornos 2020 r.
TOHH CyX0ro BelllecTBa/To
Dunnanans 147 000 155 000 165 000
Tepmanust 2 059 351 2 000 000 2072 000
JlarBus 23942 25000 50 000
JlutBa 71252 80 000 80 000
[onsua 523 674 520 000 950 000
OcroHus - 33000 33 000
[Isenus 210 000 250 000 280 000
Hanus 140 021 140 000 143 000

TaJUIOB B OCaJIKaX 3TUX BOJ, 0COOEHHO B pailoHaxX ¢ pa3BUTON MPOMBIIIEHHOCTbIO.
BwmecTe ¢ Tem, BcaeacTBIE MIMPOKOTO BHEPEHUS B OBITY XUMUYECKHUX BEIIECTB U3~
MEHHJICSI U COCTaB XO3MCTBEHHO-OBITOBBIX CTOKOB. [locTyreHrne Ha OYMCTHBIC
CTAHIIMM TaKUX CTOYHBIX BOJI 00YCIaBIMBAET HAIMYHUE B 0CAJIKaxX OOJIBLIOTO KOJIH-
YEeCTBa HaTPHsl, KaJIbLIMS, MAarHUs, XKeJle3a, allOMUHMS, CBUHLIA, CEPbI, 0JIOBA, XJIOPa,
0opa, Maprania, Meu, Ko0aabTa, HUKEJISI U JPYTUX JIEMEHTOB, B HUX COACPIKATCS
TaKke (PeHOIIbI, IMAHUTHI, POJIAHUIBI U JPYTHE TOKCUYHBIC BemecTBa. Mccmemnona-
HHSI 0CAJIKOB CTOYHBIX BOJI OYMCTHOM cTaHmuu T. Kuesa [9] mokasanu, uto B 1-oi
TOHHE ero (B repecyeTe Ha CyXoe BEHIeCTBO) Hapsay ¢ 4,25% olmiero azorta, 2,95
% docdopa u 0,3 % xanusi, CORep>KUTCA /KI/: aNfOMUHUSA - 3,5, ABYX U TPEXBAJICHT-
HOTO Xeine3a - 4,7, nukens - 3,8, 6opa — 2,3-10-4, nunaka — 0,25, cBunna — 1-10-4,
xjopa — 5,85, TOBEpXHOCTHO — aKTUBHBIX BEIIECTB — 53, MHOTOAaTOMHBIX (DEHOJIOB
- 0,33. MHorue U3 3TuX JIEMEHTOB 00J1a/1al0T CHOCOOHOCTHIO K MUTPALIUU U aKKY-
MYJISIITAY B TIOYBE, B CBSI3U C YEM BO3HUKAET OMACHOCTH HAKOTICHHUS X B PACTCHHSIX
Y TIOTIQJIaH¥s B TPYHTOBBIE BOJIBI.

B crpanax EBponeiickoro Coro3a rocyqapcTBEHHOE PEryJupoBaHue crocoOoB
00paboOTKH M yTUIU3ALMU 0Ca/IKa B OCHOBHOM OCYIIECTBIISIOTCA € OMOUIbI0 [lu-
PEKTUB, KOTOPHIE BKJIIOYAIOTCSI B HAIIMOHAIBHBIC TIPABOBBIE CUCTEMBI TOCYIApCTB-
yineHoB EC. B Ttabnune 3 mpencraBieH CpaBHUTEIBHBIA aHAIU3 TPEACIHHO
JIOTTYCTUMBIX KOHIIEHTPAIUK TSHKENIBIX METAJIOB B OCA/IKaX, yCTAHOBJICHHBIN JCH-
CTBYIOIIUM 3aKoHOnaTenbcTBOM ([upexktuBa EBpomneiickoro Coroza 86/278) Heko-
TOPBIX 3aPYOEIKHBIX CTPaH MPHU UCIIOTB30BAHUH WX B CEJIbCKOXO3SIMCTBEHHBIX IICIISX.

Ceiiuyac 3a py0exoM, B 3aBUCUMOCTH OT PETMOHAIIbHBIX I€03KOJIOTUYECKUX 0CO-
OEHHOCTEH cTpaH, B arponpon3BoICTBE UCONB3YIOT OT 10 10 90 % HakaruBaro-
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Ta6auna 3.11peaenbHo 10NMycTUMbIE KOHIIEHTPAIIUM TSKeJIbIX MeTAJLI0B

B 0CAJKaX
Ctpana Cd ‘ Cr ‘ Cu ‘ Hg ‘ Ni ‘ Pb ‘ Zn As
B mr/kr cyxoro Bemiectsa

Ounnaunnsa 3 300 600 2 100 150 1500 -
IIBerus 2 100 600 2,5 50 100 800 -
Jaunus 0,8 100 1000 0,8 30 120 4000 -
Ilepmanus 10 900 800 8 200 900 2500 -
DcTOHMS 20 1000 1000 16 300 750 2500 -
JlaTtBust 10 600 800 10 200 500 2500 -
JIutBa 1,5 140 75 18 50 140 300 -
Tlonpma 20 1000 500 16 300 7500 2500 -
Hupexrtusa
EBponeii-
CKOTO
Coroza
86/278 20-40 - 1000-1750| 16-25 |300-400|750-1200|2500-4000 | -

IIMXCS 0CAJKOB, a B cpeaHeM (B 3anaanoit Espomne) — 30-40 %. B mupe npocnexu-
BAETCsl YCTOMYMBAs TEHJICHIUS K €KErOJIHOMY POCTY 3TOTO MOKa3areisi B 00IInX
obbemax ytunmmsaruu. [To mporuozam B CHIA x 2020 rogy oH cOCTaBUT HE MEHEe
60 % [10].

O06paboTka 0caaKOB, BBIICIIEMBIX B IIPOIIECCaX OYMCTKH CTOYHBIX BOJ, MPOBO-
JUTCA C IENIbI0 MOJYYeHUs KOHEYHOTO MPOAYKTa, HAHOCSIIEr0 MHUHUMAIbHBIH
yiepo OKpyXaroliei cpeie Win NPUroHOTO ISl yTHIIU3aluK (MCTIOJIb30BaHMs) B
JPYruX MPOU3BOACTBAX. JTa LEIb JOCTUTAETCS OCYIIECTBICHUEM TPEX OCHOBHBIX
MIPOIIECCOB B PA3TMYHBIX TEXHOJOTHUCCKUX TMOCIICIOBATCIbHOCTSX:

- 00€3BOKHBaHUEM, 00€CIIEUNBAIOIINM MUHUMAILHBIH O0BEM OCAJIKOB;

- crabuiu3anuen, MpuaaroIIeid ocaakaM ClIOCOOHOCTh HE BBIJICIATH BPEIHBIC
MPOAYKTHI Pa30KEeHUS MIPH ITUTEILHOM UX XPAHEHUU;

- 00e33apaKMBaHHUEM, JICJIAIOIIUM OCaJ0K 0€30MacHBIM 0 CAaHUTApHO-OaKTe-
PHOJIOTHYECKHM TTOKa3aTeIIsIM.

KoHeuHBbIM pe3ynbTaToM TEXHOJIOTHMUYECKUX MPOILIECCOB SABIACTCS YTHUIM3ALUS
ocazka. B cinyuasix, korna oHa mo KakuM-Ju00 TEXHUYECKUM, SKOJIOTUYECKUM WITH
HSKOHOMHYECKHM MPUYNHAM HEBO3MOXKHA, OCAJKU TUKBUIUPYIOTCS (CKUTAHUE, Je-
noHupoBanue). [[puHIIMIIHATBEHAS CXeMa MPOIIECCOB 00PaOOTKH OCAJKOB CTOYHBIX
BOJI JaHa Ha pUCYHKeE 1.
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YraotHeHne

Crabnausauus A

KoHAMUMOHWpOBaHHWE

—

OfeasomuBaHne

Tepmudeckan cywxa 1 OBessapamnpaHue

A J,—I

JukBHAALMA YTHANWZALHA

Puc. 1. Cxema npoueccoB 00padOTKH 0CaIKOB CTOYHBIX BO/

BriBoabI

Br160p TOT0 MM HHOTO croco0a v yCTIOBHSI yTUITU3AIIUN OCAKOB ONIPEEIIeTCs
B 3aBHUCUMOCTH OT TEXHOJIOTMUYECKUX U SKOJIOTUYECKUX CBOMCTB 0caikoB. [1pu sTom
OCHOBHBIM KPUTEPHEM SIBJISIOTCS UX 00€3apaKEHHOCTD, a TAKIKE OTCYTCTBUE B HUX
CBEPXHOPMATUBHOTO COZICPKAHUS TKETBIX MeTasuioB [11].

[Tpu cymiecTBeHHOM e(hUIIMTE MUHEPATBHBIX H OPTraHUYECKUX YI0OpEeHU HA0
MIPU3HATH OMPABJAHHBIM U LIEJI€CO00pa3HBIM CaMO€ IIMPOKOE UCTIONH30BAHUE OCA/I-
KOB CTOYHBIX BOJI B 3€MJICJICIIUU, KOPMOIIPOU3BOJICTBE, TAHAMA(OTHOM CTPOUTEIh-
CTBE, JJI1 PEKOHCTPYKIIMHM HAPYIICHHBIX 3€MeJb U OTBAJIOB.
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(Soh. 97-100)

Oliyev A.H.
“Azarsu” ASC, Baki sohari, arifaliyev@mail.ru

Abstract. In addition to potable water supply, sewerage and storm water sys-
tem’s “Master Plan” of the Absheron Peninsula offers the program of investment
for infrastructure to great Baki’s potable water supply , waste , and storm water till
2035 year and recommends its supply and usage successfully in the future related
to these necessary activities. One of the aims is to provide creating fundamental in-
frastructure of demands on implementing successfully of Master Plan till the end of
2035, existing structure and realizing institutional procedures including the opti-
mization of processes.

Acar sozlor: institusional dayisiklik, diskret dayisma, inkremenent dayisma.
Giris

Institusionalizmin banisi amerikal igtisadc1, sosiolog, publisist va futuroloq
Torsten Bunde Bebleno (1857-1929) gora evolyusiya (tokamiil) comiyyaetin yasa-
masi vo inkisafina xidmot edon torzi herokst formalarinin se¢ilmosi vo barqorar
olunmasina xidmat edan institusional doyisikliklorlo miisaiyst olunur.

Sosial evolyusiya — birgs yasayis prosesindo rast golinon hallarin tosiri altinda,
insan idrakinin se¢imi vo voziyyato adaptasiyasidir.

Institusional doyisikliklor miixtolif ictimai vo igtisadi institutlarin komiyyat vo
keyfiyyat etibari ilo permanent vo kosilmoz avozlonmasi prosesidir.

Institutlarin yaranmasi vo avazlonmasi prosesine dair miixtalif ndqteyi- nozarlor
movcuddur.

Amerika iqtisadgisi, Nobel miikafati laureat1, Douglass Northa goro institusional
dayisikliklor texnoloji dayisikliklorls birgs sosial vo iqtisadi inkisafin bas determi-
nantlaridir.

Institusional doyisikliklor - miirokkob proseslordir. Belo ki, keyfiyyat doyisik-
liklari (change in the margin) yeni iisullarin, geyri-formal mohdudiyyatlorin hoyata
ke¢irilmaesi ilizra effektiv tohrik etmo qaydalaridir. Toqdim edilon moaqgalonin pred-
meti institusional inkisafdir.
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Tadqiqatda istifads olunan material vo metodika

Magqalodo "Azarsu" ASC-nin “Abseron yarimadasinin su tochizati, kanalizasiya
vo yagis sularinin tomizlonmasi vo konarlasdirilmasi tizro 2035-ci ilodok Master
Plan1”nin materiallarindan vo son illorde bu sahado aparilmis aragdirmalarin nati-
calorindan istifado olunmusdur.

Tadqiqatin sorhi

Institutlar — insanlar torofindon yaradilaraq, fordlor (subyektlor) aras1 miinasi-
batlori taskil edon mohdudiyyat ¢arcivalaridir [1]. Formal vo geyri-formal institutlar
moveuddur [3]. Ballidir ki, institutlar da zamanin funksiyasi olmaqla dayisikliklore
moruz qalirlar. Mahz institutlarin maqsadyonlii, vektorial doyismasi institusional
inkisaf adlanir.

T.Beblena gora institut — insanlarin adot etdiklori diislince torzine uygun yasam
torzidir. Basqa s6zlo institutlarin doyismasinin asas amili bilavasito "aktyorlarin”
diisiince torzinin doyigmosidir.

Institutlar iqtisadi agentlorin tosiri ilo yaranr:

* Mengelin neoklassik nazariyyasine gora Spontan proses tosiri ilo formalagir.

Bu hal, fordlarin (subyektlor), institutlarin, (institusional doyisikliklorin) eyni
tipli qarsiligli miinasibatlorin ¢ox dofali tokrarlanmasina (2500-3000 dofs) gdra son
maqsadinin no olacagi barads 6zloring hesabat vera bilmamalari sobabindon yaranir.

* Sumpter-Northa gors, subyektlor (toskilatlar) monfootin maksimizo edilmasi

diistincasi ilo movcud institutlar1 daha magsads uygun olani ilo avoz edirlar.

Northa, Sumptera, Mengels vo Kempbello istinad ederak bu genasto golmok olar
ki, Institutlarm yaradilmasi vo doyisdirilmasi proseslorinds gostarilon mexanizmlorin
har biri ayriliqda va ya birgs istirak eds bilor.

Bu mexanizmlarin qgarsiliql tesirinin tayin olunmasi tigilin sorti tarazliq vaziyyeti
noqtaesi segilir. Bu ona gora sorti voziyyat adlanir ki, institusional dayisikliklor pro-
sesi zamana goro kasilmaz funksiyadir. Douglass North tarazliq voziyyatini - do-
yisikliklori togkil edarok kontakt miinasibatinds olan vo homin anda miitonasib giic
va say nisbatinds olan taroflorden heg birinin rekstrukturizasiyaya resurs sorf et-
masinin faydali olmadig1 veziyyast kimi saciyyalondirir.

Institusional dayisikliklor evolyusion vo ya inkremenent, revolyusion vo ya
diskret doyigmolor kimi xarakterizo olunur.

Evolyusion va ya inkremenent doyismalor "qeyri-formal ¢orgivalorin leqal-
lagdirilmast yani bu ¢argivelorin 6zayi olan normalara qanun statusu verilmasi ilo
onlarin formallagdirilmasidir"[3].

Revolyusion va ya diskret doyismolor formal qaydalarda radikal deyismolorin
institusional sistemin biitovliikde vo ya bir hissasinde hayata kegirilmasi ilo miisaiyot
olunur [1].

/) 98 4/2015



SU PROBLEML®RI: ELM V@ TEXNOLOGIYALAR

SU SEKTORUNDA EKOLOJI-IQTISADI -§,_ Oliyev A.H. Institusional inkisafin
OSASLANDIRMALAR B = konseptual asaslar1 vo ganunauygunluqlar

Institusional inkisafin tadqiqi prosesinda asas rolu onun qanunauygunlugu va xii-
susiyyatlorinin iki antoqonist mexanizminin analizing istinaden dyranilmesidir. Bun-
lar "6zt 6ziinl inkisaf" vo "0zl 6ziinli destokloma" (self support) mexanizmloridir.

"Ozii 6ziinii inkisaf" mexanizmi, mahiyyat etibarilo, toskilatin mdvcud institu-
sional sistem ¢or¢ivosindo monfostinin maksimallasdirilmasi magsadils daxili (tos-
kilati struktur) vo xarici (xarici miihitlo garsiliglt miinasibat) institutlara miixtolif
vasitolorlo tosir etmasidir [4].

"Ozii 6ziinii dostoklomo" mexanizminin mogzi institusional doyismalorin
inkremenentliyinin (kesilmazliyinin) va istigamatinin dogrulugunun osaslandiril-
masidir [1].

Institusional inkisafin istigamatini toyin edon amil kimi Douglass North, toski-
latin va institusional sistemin vardis vo bilik ehtiyatlarinin qarsiligh tesir mexanizmi
gismindo tolimi gostorir. O, miixtalif institusional sistemlorin divergensiyasini
(inkigaf trayektoriyalarinda nisbi doyisikliklorin aragdirilmasi) konkret tarixi goraitdo
xarici tosirlorin doyismosine adaptasiya (se¢im) ilo izah edir [1].

A.Oleynike gors institusional sistemin trayektoriyasini praktiki olaraq doyismok
miimkiin deyil, bels ki, hatta revolyusion doyismolor asas trayektoriya ilo harokoti
yalniz siiratlondirs va ya zaiflads biler.

Trayektoriyanin doyisdirilmasi gostarilon sortlor daxilinde miimkiin ola bilar.

a) uzun miiddatli (5 ildon az olmayaraq) geyri stabil periodun mévcudlugu.

Bu zaman subyektlor revolyusion doyisikliklors monavi cohotdon hazir olur

b) revolyusion doyisikliklorin monimsanilmasi periodunun uzun miiddatli ol-

masi. Belo ki, uzun miiddatli geyri-stabil periodun mdvcudlugu sobabindon
"laxlamis" qeyr-formal institutlarin dayisdirilmasine bdyiik zaman kasiyi tolab
edilir.

Inco motloblorin biri institusional inkisaf istigamotinin korreksiyasidir.
Tadqiqatcilarin bdyiik qismi institusional inkisafin evolyusion nozoriyyasi fikrino
sorik olur vo hesab edirlor ki, iqtisadi subyektlorin foaliyyatlori, institusional
inkisafin ekzogen (fordlorin, subyektlorin siyasi vo qeyri-iqtisadi amillorin tosiri al-
tinda davraniginin doyismasi) nozoriyyasi istisna olunmaqla, bu vo ya digor formada
institusional inkisafi toyin edirlor. Nozors almaq lazimdir ki, har hans1 konkret tarixi
soraitdo istor evolyusion, istorsa do revolyusion institusional inkisaf strategiyasinin
gercoklosdirilmosi mexanizmina etinasizliq gostarils bilar.

Molumdur ki, Abseron yarimadasinin su tochizati, kanalizasiya vo yagis sularmin
tomizlonmasi va konarlasdirilmasi iizra 2013-2035 ci illor arasi investisiya qoyu-
luslar1 tigiin "Master Plan" proqrami1 hazirlanmigdir. Program Boyiik Baki ohalisinin
su sektoru iizra tohdidleri vo toloblorinin tam ddanilmasi tomin olunmaqla atraf
miihitin qorunmas1 vo yaxsilagdirilmas: ti¢lin miivafiq xidmatlorin tomin olun-
masinin magsad va hodaflorine gors prioritetlorin miisyyanlagdirilmasi va iqtisadi
baximdan optimallagdirilmasi aparilmis bir sira layihalorden ibaratdir.
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Umumon, miikkommol vo pragmatik bir "yol xaritosi" rolu oynaya bilacok bu
sonadin hor miiddoast "Azarsu" ASC-nin predmeti olan biitiin sahalorinin qarsiliqh
olagelorinin missiya, strategiya va torzi-haroketlor arasi uygunlugunun pragmatik,
rasional, optimal vo harmonik olmasini hadaf se¢on "institusional inkisaf" prinsip-
lorina osaslanmaqla movcud strukturun va is rejimi proseslorinin daha mohsuldar
istigamato yonoldilmasi vo daha effektiv struktura ¢evrilmosino xidmot edir.

Institusionallagdirma miiossisenin yaranmasi vo inkisaf etmayo baglamast ilo bir-
likds basglayir.

Institusionallagdirma prosesinin asas mogsadi, qurumun ayri-ayri fardlorden (roh-
bar, asas kadrlar va s.) vo onlarin fordi bacariqlarindan azad olmasi vo davamliliginin
tomin edilmasidir.

Miiossisalorin davamli olmalari ligiin foaliyyat gostordiklori miihitden irsli golon
normativ, siiurlu vo tonzimlayici tozyiqlors lazimi reaksiyani vaxtinda veracok sok-
ilds toskilatlanmasi lazimdir. Bu tozyiq ve tohdidlers adekvat reaksiya gostormok
qabiliyystine malik olmagq ti¢iin miisssisalor formalagmagqla, ixtisaslasmaqla, yiiksok
miiossisa madoniyyatini tokmillogdirmakla, innovativ texniki - texnoloji yeniliklarla,
basari-humanist vo intellektual bacariqlari inkisaf etdirmokls miivafiq institusional
dayisikliklor strategiyasi segmokla nail ola bilar.

Miiossisalor institutlagmagqla tarazliq ve qanunilik qazanir, prognozlar vers bilir
va resurslarini artirirlar.

Natico

Belalikls, geyd edilmalidir ki, soxsi vo togkilati soviyyads har sey fasilosiz olaraq
forma vo mozmun doyisikliyine ugrayir. 9slindo, doyisiklik agrili bir prosesdir. Goz-
ladiyini alda edo bilmama, avvelki miinasibatlorin pozulmasi, gane olmama, manfoot
riski, 6zlinli inamsiz hissetma vo daim 6ziiniiyenilomo macburiyyati soxsi miistovido
duyulan va dork edilon doyisiklik "agrilaridir". Lakin "har bir doyisiklik beladir"
kimi obyektiv zorurat yoxdur. Dayisiklik hayat torzine ¢evrildiyi zaman "agrilar"
azalir, is¢ilor vo togkilatlar 6niinds yeni {ifiiglor acilir.
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Abstract. The present article to development of high-voltage installations on gen-
eration of ozone in pulsed crown discharge reactor for disinfecting of drinking water
in its preparation technological process is devoted. The original design of electrode
system, consisted from potential electrode - steel pipe with screwed crown electrodes
- pins by small radius of curvature and a low-voltage pipe, where the pulsed crown
discharge is taken place, is offered. It is shown, that this design of electrode system
and the chosen type of a no equilibrium electric discharge is the most optimum and
less energy-intensive on ozone generation. This technology can be recommended
for use in technological process of disinfecting of drinking water, and also for treat-
ment of the water containing mediums for inactivation of the microorganisms, con-
taining there.

KitoueBble c10Ba: 661cOK06016MHAS YCMAHOBKA, HEPABHOBECHDII PA3PSO, UM-
NYIbCHBILL KOPOHHBIU Pa3pso, 030H, peakmop, 00e33apaxicusaniue, mexHoio2udecKull
npoyecc, 31eKmpoOHas cucmemd, KOpOHUPYIOWULL 31eKmpoo.

BBenenue

OuncTke 1 1e3UMH(EKINN BOIHBIX PECYPCOB MOCBSIIEHO MHOTO U3bICATEIbCKUX
paboT, cpest KOTOPBIX MOKHO BBLAETUTH METO/IbI 00paOOTKH, OTIINYAIOIIHNECS CBOEH
HEOPJIMHAPHOCTBIO B MOJXOAAX PeleHHsI IPOOIeMbl, KaK ¢ TOUYKU 3pEHUS IKOJIOTU-
4yecKoi 06e30MacHOCTH, Tak U 3HeproeMkoctu [1-5]. CymecTByIOT pa3iuuHble Me-
TOJIbl OUUCTKU MUTHEBON M CTOYHBIX BOJ, CPEIM KOTOPBIX BBI3BIBAIOT 0OJIBIIOE
OlaceHue CyUIECTBYIOIINE JI0 CHX MOp XUMHUYECKHE METObl 00e33apakuBaHus C
NPUMEHEHUEM XJI0pa U XJIOPCOAEPIKaIIUX peareHToB. Pa3paboTka MHHOBALIMOHHBIX
METOJIOB OYMCTKH M 00€e33apakuBaHMsI BOJOCOIEPKAIUX CPeJl, OCYLIECTBISIOMINX
MOCTENEHHBIH Mepexo]] OT peareHTOBBIX METOI0B 00PaObOTKH K SKOJIOTMUYECKHU 0e3-
OIIACHBIM, KaK JUIsl 340POBbs JIFOAEH, TaK U JUI BCEM OKPYKAIOLIEH CPebl, IBISAETCS
Ha JJaHHBI MOMEHT OJTHUM W3 MIPHUOPHUTETHBIX HANPABICHUN NEATEIbHOCTH BENY-
IIUX MPO(QUIBHBIX HAYYHBIX OpraHu3anuii. B 3ToM KOHTEKCcTe HCIOIb30BAHUE TEX-
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HOJIOTHUM 110 BO3JEUCTBUIO CWIIBHBIX JIEKTPOMAarHUTHBIX IOJIE€H U aKTUBHBIX IIPO-
JTYKTOB IJa3MOXMMHUYECKANX MPOLIECCOB B BONPOCAX OUUCTKU U JI€3UH(EKIUU
IIUTHEBOU U CTOYHBIX BOJI, BBI3BIBAIOT OTPOMHBIN MHTEPEC Yy UCCIIENOBATENEH NaH-
HOTO HanpasieHus [4, 5].

Hacrosimas crares nocasiieHa pa3padoTKe BbICOKOBOJIBTHBIX MMITYJIBCHBIX yCTa-
HOBOK C PEaKTOPOM KOPOHHOI'O paspsijia I10 FeHEPaLy 030HA IS €10 JAJIbHEUILIEro
UCIIOJIb30BAaHUS B TEXHOJIOTMYECKOM Ipolecce Ae3nH(EeKInn MUTHEeBOM Bobl. B
CBSA3U C OTUM UCCIICIOBAHUE XapAKTEPUCTHUK PA3JIMYHBIX TUIIOB HU3KOTEMIIEpATy -
HBIX HEPABHOBECHBIX IEKTPUUECKUX PA3PSAIOB U BBIOOP Cpeu HUX Hauboiee 3¢-
(DEeKTUBHBIX, C TOUKH 3PEHUS T€HEPALlMN 030HA U €€ aKTUBHBIX KOMIIOHEHTOB, JUIS
UX JAJIBHEUIIEro BHEAPEHUS B TEXHOJIIOTHYECKUX IIPOLECCAX, ABISAETCS aKTyaJIbHOU
HAy4YHO-TEXHUYECKOM 3aa4el.

HapaBHoBecHbBIE pa3psabl XapaKTEpU3YIOTCs CUIBHBIM OTPBIBOM JIEKTPOHHOMI
TEMIIEpaTypbl OT TEMIIEPATypbl HOHOB U HEUTpasoB, T.e T>>T>T,. B atux Bugax
paspsizia SHeprus, noiaydaemas “TOpsYUMU AIEKTPOHAMU OT HJIEKTPUUYECKOTO MOJI,
pacxomyeTcsi Ha MpoLecchl MOHU3ALUH, BO30OYKACHUS U AUCCOLMALIME MOJICKYJ
rasa, Ha CO37laHue B 00beMe XUMUYECKH aKTUBHBIX IPOAYKTOB paspsizia. Uem Bblie
CTEIIEHb HEPABHOBECHOCTH, TEM MEHBIIIE YHEPTUU PACXOAYETCs Ha Harpes rasa. 13
JIUTEPATypPHBIX JAaHHBIX CIELYET, YTO IO CTEIEHU HEPAaBHOBECHOCTU pa3psiibl
MOYKHO PacCIIOJIOKHUTh B CIAETYIOLIUH psi [6-8]: uexon KOpoHHOTO pa3psa, bapbep-
HBIN pa3psil, pakeabHbIH, IO, UCKPOBOM, TyTOBON. DJIEKTPUUECKUE PA3PSAAbI
Ha CBEPXBBICOKUX YaCTOTAX B 3aBUCUMOCTH OT CKOPOCTH BBOJIA DHEPIUU U KAHAJIOB
€e JUCCUNAlMU MOTYT UMETh PA3IM4YHYIO CTEIICHb HEPABHOBECHOCTH.

Bce HepaBHOBecHbIE (DOPMBI pa3psiia pa3BUBAIOTCS B MOJISIX BEICOKOM HAIIPSKEH-
HOCTH I10JIs1. DTH J1Ba YCIIOBUS — HEPABHOBECHOCTD U CUJIbHBIE DJIEKTPOMArHUTHBIE
I10JI1 HEPA3phIBHO CBA3aHBI IpYT ¢ ApyroM. OU3nyecku yMEHbIICHHUE CTEIICHU He-
PaBHOBECHOCTH, T.€. yMEHbIlIEHHE pasHOCTH T -T;, MOXKET MPOUCXOAUTH TOIBKO IIPU
CHIDKCHUU HAIPSKEHHOCTH I10JIs1 B aKTUBHOU 30HE paspsia.

Kopounslit pa3psn [7] oObIlYHO MpUMEHsETCs, KaK reHeparop 3apsaoB. Ero ak-
THUBHAs 30Ha C BBICOKON HANPSKEHHOCTBIO IOJI — YEXOJI KOPOHBI, UMEET MAJIYIO
IIPOTSHKEHHOCTD U COCPEAOTOUEHA Y 3IIEKTPO/Ia C MaJIbIM PaJINyCOM KpuBU3HBL [1o-
3TOMY OH, B OCHOBHOM, IIPUMEHSETCA B YCTAHOBKAX, I[€ AKTUBALUs OCYIIECCTB-
JIIETCA € MIOMOILBIO aTOMAapHbBIX OTPULATENIBHBIX MOHOB KUCJIOPOJA U O30HA.

BKCHepI/IMeHTaJILHaH JacTb
biok — cxema TeXHOJIOTM4YeCKOIo npomnecca nmoAroToBKu IMUTHEBOM BOJIBI C HC-
MMOJIb30BAHUCM UMITYJILCHOTO KOPOHHOT'O pa3psa AJid reHepalui 030Ha U XUMHYC-

CKH aKTUBHBIX BCUICCTB, YBCIMYNBAOIINUX CTCIICHb OUUCTKU oe3 JOITIOJITHUTCIIbHBIX
SHEpro3arpar, MpPUBCACHA Ha pHUC. 1.
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Puc. 1. Biok — cxema TeXHOJI0rMYeCKOro npouecca NoAroTOBKU NUThEeBOi
BOJbI

B kadecTBe MCTOYHMKA BBHICOKOTO HANPSDKEHMS UCIIOIB3YETCSl TE€HEpaTOp UM-
MyJIbCHBIX HAIPSDKEHUH Ha OCHOBE TUPUCTOPHOTO KJIFOYAa M MMITYJIbCHOTO TpaHC-
¢dopmaropa ¢ BeixoaHbIM HanpsbkeHueM ~ 100 kB. Harpyskoli reneparopa ciryxut
pa3paboTaHHBI HAMU PEAKTOP UMITYJIbCHOTO KOPOHHOT'O pa3psia, KOHCTPYKIIHS KO-
TOpOTO MPUBE/IEHA HA PUC. 2. DNEKTPOIHASI KOHCTPYKLIMS IPEACTaBIsIeT co00il cu-
CTEMY U3 KOPOHUPYIOIIMX CTAJIbHBIX JIEKTPOJIOB, HABUHYEHHBIX HA IEHTPAJIbHBIN
ANIEKTPOJ] - CTEP>KEHb, HA KOTOPBIM MOJAETCSI BHICOKOE UMITYJIBLCHOE HAaNpsKEHHE.
OH OIHOBPEMEHHO SBIISIETCS OChIO BHELIHETO JIEKTpoAa — CTanbHON TpyOsl. [lo-
JlaBaeMblil Ha MOTEHIMAJIbHBIN JIEKTPOJ] PEAKTOPA UMITYIbCHOE HANPSKEHNUE UMEET
CIIEYIONIHNE MapaMeTphl: aMIuTyaa umnymnsca ~ 100 kB, ¢dpont ~ 20 Hc, mu-
TenbHOCTH ~ 350 HC, yacToTa ciieqoBaHust UMITYIbcoB ~ 1000 .

Koponupyromue snexrpozas! (D~1MM), BHEITHUI U BHYTPEHHUI OCEBOM dlIeK-
TPOJbl BbINOJHEHBI U3 cTanu. Hanbonee 3hpexTUBHBIN UMITYIbCHBIN KOPOHHBIH
pa3psi ObLT ITOJTyYEeH B pekUMe ¢ 00ocTpeHreM (GpoHTa UMIysbcoB. [Ipu aToMm Ko-
POHUPYIOIIKE IEKTPOBI pacmoaraauch ¢ marom 10 MM, a UMIYJIbCHBIM KOPOH-
HBIN pa3psii ropes yCTOWYMBO U MPUMEPHO OAMHAKOBO PAaBHOMEPHO IO CBEUYEHHUIO.
BusyanbHO OH mpencTaBisl cOO0H KOPOHHBIN pa3psiji CUPEHEBO-CHHETO 1IBETA BO
BCEM Pa3psiTHOM MPOMEKYTKE ¢ OoJiee sIpKOi CBETOBOM OKPACKOW OKOJIO KOPOHH-
pyroniero aekTpoaa. UMImynbCHbI KOPOHHBIN pa3psiji Coepkas CTPUMEPOIIOI00-
Hble spKHEe KaHalbl 0e3 BUAUMBIX pa3BeTBileHUN. CpaBHUTENbHAsl OLEHKA
3¢ PEeKTUBHOCTHU pa3psia MO 3aTpaTaM SHEPTUU Ha FTeHEPUPOBAHHUE €IMHULBI MACCHI
030Ha NOKa3ajia MeHblIe (110 KpaiiHel Mepe B 2 pa3a) SJHEpro3arpaThl B BApHaHTe
c obocTpeHneM (ppoHTa UMITYIIBCOB, PABHOMEPHOCTH CBEUEHUS M YCTOHYNBOCTH K
Iepexoy B HEOOPaTUMBIN HCKPOBOMH pa3psil.
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Puc. 2. DuiekTponHasi cucreMa ISl 1OJIY4YeHHsI HMITYJIbCHOTO KOPOHHOIO pa3-
psiga: L — uimHa cTajbHOM TPyOBI — 3¢eMJITHOIO JIeKTpoaa; | — paccrossnne
MeK1y KOPOHUPYIOIIMMH 3JIeKTpPoaaMu; d — MesKIIEKTPOAHOE PaCcCTOSHHUE;

a — INIMHA KOPOHHMPYIOLIEro 31eKTpoAa; & - TuaMeTp KOPOHUPYIOLIETo JJ1eK-
TPOAA; ¥ — PAAHYC KPMBH3HBI OCTPHsI KOPOHHPYIOILEro j1eKkTpoaa; R — pa-

JIHYC HEHTPAJIBLHOTO 0CEBOro CTEeP:KkHs; R, — BHYyTpeHHHIi TnameTp
CTAJbHOI0 3eMJISIHOI'0 YJIEKTPOJa

PaccMoTpuM BO3MOXKHBINH BapHaHT MCIOJIB30BAHUS UMITYJIbCHOTO KOPOHHOIO
paspsiia B 030HHBIX TEXHOJIOTHSIX Ha MPUMEpe MOATOTOBKH MUTHEBOU BOJIbI, MO-
CKOJIbKY O30HHPOBAHHE SIBIISIETCA MPAKTUUYECKU €IMHCTBEHHBIM YHUBEPCAJIbHBIM
criocobom ee o6pabotku [9]. IIporecc BoJOMOATOTOBKM HAYMHAETCS C TOTO, YTO
BOJIa M3 BOZOEMA MOCTYMAET B MPEABAPUTEIbHBIN OTCTOWHUK, B KOTOPOM IMPOHUCXO-
JUT OTCTauBaHUE B3BEILICHHBIX YACTHII U IPYTUX 3arpszHeHuil. [IpenBaputenbHblii
oTCcTOMHHUK (puc. 1) mepen BX0J0M COAEepKUT GUIIBTP IpyO00il OUMCTKH U3 BOJOEMA.
W3 oTcToliHUKA BOJIa MOMAIAeT B anmapaT NpeABapUTeIbHOIO 030HUPOBAHUS KOH-
TaKTHOTO THIIA, KyJa U3 PeakTopa KOPOHHOTO UMITYJIbCHOTO pa3psija MOCTyNaroT
XUMHUYECKHU aKTUBHbIE MPOTYKTHI pa3psa: 030H, aTOMapHBII KHUCIOPO U UX OTPU-
[aTeJIbHbIE MOHBI, KOTOPBIE B TE€UEHHE HEKOTOPOIO BPEMEHU KOHTaKTHUPYIOT ¢ 00-
pabateiBaeMoii cpenoit. Ilociae mpeaBapuTenbHONW 030HOBOW 00PabOTKH BOga
MOCTYNAET B Kamepy Juisl (PU3UKO-XUMUYECKON OUHUCTKH, I7I€ B HEee BBOASTCS XUMHU-
YeCKHe PeareHThbl — KOAryJasHThI, CIIOCOOCTBYIOIIHNE XJIONbEOOPa30BaHUIO U ObI-
CTpeiilieMy BBINAJACHUIO B OCAJOK PA3TUYHBIX HEXKENATeIbHBIX MPUMECHBIX
YaCTHULI, COJIepKaluXcs B Bojie. B kamepe MporcxoauT HHTEHCUBHOE NEpeMelIn-
BaHUE BOJBI M KOAryJsHTa, [TOCJIe Yero OHa OTCTauBaeTCs B OTCTOMHUKE. OUUIIeH-
Hasl BOJIa BHOBb I10JIBEPraeTcsi 030HOBOW 00paboTKe, OCie KOTOPO OHA MOCTYIaeT
B (DUIIBTP C MEeCcUaHO U yroJabHOU 3arpy3koil. Hacklmenue Bobl KUCIOPOIOM MPH
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€€ 030HUPOBAHHUHU CO3/IaeT ONaronpuUsATHBIC YCIOBUS AJIS )KU3HEIEATEIbHOCTH OaK-
TEpUil B TOJNIIE YTOJIbHOM 3arpy3Ku, 00€CIeYNBAIOIIUNX ONOIOrMUECKOE OKUCICHUE
3arpsi3HEHUS B MOpax 3arpy3ky U TaKUM 00pa3oM yBEIMUMBAIOIIUX CPOK HCIIOJIb-
30BaHMS aKTUBUPOBAHHOTO yIiis 110 ero perenepauuu [10]. [Tocne ¢punprpanuu B
arperatre BOJa IOABEPIaeTcs 3aKIIOYUTEIbHOMY O30HUPOBAHUIO JJIS1 OKOHYATEIIb-
HOU JIe3UH(EKIMN U IPUIaHUs BOJE BHICOKMX BKYCOBBIX KauecTB. Cienyer oTMe-
TUTh, YTO JUIsl IPEOTBPAIICHHS IPOLECCa BTOPUYHOIO 0OCEMEHEHUsSI MUKPOOP-
raHu3MaMu o0paboTaHHOH cpenibl B TPYOOIPOBOAaX, OHU JOJIKHBI ObITh CTEPUIIb-
HBIMH, TUOO Ha BBIXO/I€ CXEMBI IIepe/l OTIIPABKOM 10 TpyOaM K MOTpeOuTeNto Boga
JIOJKHA KOHCEPBUPOBATHCS HEOOIBIION 1030 XMMUYECKOTO peareHTa (Xjiopa).

OnHUM M3 IJIaBHBIX CAEP)KUBAIOLINX (PAKTOPOB B Pa3BUTHH MHOTOYHCIIEHHBIX
030HHBIX TexHOJI0rui [ 10] siBIsIeTCs MX BBICOKAs CTOMMOCTb, KOTOPasi BBITEKAET U3
BBICOKOM SHEPreTHYEeCKOl CTOMMOCTH MOJIyYEHUs] €AMHUIBI MacChl 030Ha. Tak, B
JyYIIUX BBICOKOYACTOTHBIX 030HATOPAX HOBOT'O MOKOJIEHUS, padOoTaroImuX Ha 6aphb-
€pHOM paspsijie, JOCTUTHYThl MUHUMAJbHBIE YIelbHbIE 3Hepro3arparsl Wy~10
(BT*4)/r mpu ncnonp30BaHUM B KaU€CTBE HCXOAHOT0 pabouero rasza kuciopoaa [9].
[Tpu onpenenennu Wy yuTeHO 3HEpronorpelieHue U BCIIOMOTaTeIbHOTO 000py-
JTIOBaHUS.

Hamu B pabote nmomy4ens! yaenbHble sHepro3atparsl Wy=81,7 (B1*u)/r npu re-
HepalK 030Ha U3 HEMOATOTOBICHHOTO (CHIPOro) BO3yXa B AaJIEKO HEONTUMAIb-
HBIX pexkuMax. J{efCTBUTEIHHO, B 3KCIIEPUMEHTAIHONW YCTAHOBKE JUIS TIOJTy4EHUS
UMIIYJIbCHOTO KOPOHHOTO pa3psja npu uzmepeHHsix Wy=81,7 (Bt*u)/r, BKi1abl-
BaeMas B €IMHUIy 0ObeMa pabodero raza — ChIporo BO3/yXa MOIIHOCTh Oblia
KpaiiHe Hu3KoH, a uMeHHo 0,245 B1/1. Kpome Toro, 35ekTpoiHas cuctemMa — BHYT-
PEHHUH CTepKEHb C CUCTEMOI KOPOHUPYIOIIUX 3JIEKTPOIOB BbI3bIBAJIA YCUIICHHYIO
rubesb 030Ha Ha BHYTPEHHEH MOBEPXHOCTU TPYOBbI, MOCKOJIBKY BpeMsi KOHTaKTa
030HA C 3TOW MOBEPXHOCTHIO OBLIO CIUIIKOM OOJBIIUM. YMEHbILAS BPEMs 3TOr0
KOHTAKTa M YBEJIWYHMBAsi MOIHOCTb, BKJIQ/IbIBAEMYIO B €IUHHILY 00beMa pabouero
raza 110 (60-100) Bt/n [11], Benuunny Wy=81,7 (BT*4)/r MO’)KHO YMEHBIIUTH IO
KpaifHell Mepe Ha HOpPsIOK Jaxke B ChIpoM Bozayxe. [IpuMeHneHune B kauecTse pa-
Oouero rasa OCyIIEHHOTO BO3/lyXa U, TeM 0oJjee, KUCI0poa MO3BOIUT YMEHBIIUTh
yaenbHbIe SHEepro3arparbl Wy elie B HECKOJIBKO pa3 M JIOBECTU UX B IIPOMBIIIICH-
HBIX 030HATOpaXx, UCIOJB3YIOIINX KOPOHHBIN UMIYNIbCHBIN pa3psan, 10 Wy=(4-5)
(Bt*4)/r 1 Mmenee ¢ sHepreTuueckuM BeixogoM o30Ha 200-250 r Os/(kBt*u) [12].
BcenomorarensHoe 000pyioBaHKE NP MOJTYYSHUU 030HA MPHU MMOMOILU UMITYJIbC-
HOT'O KOPOHHOTO pa3psijia ACILIeBIIe, YeM B BApHAHTE €r0 MOJy4YEHUs IpU MOMOIIU
OapbepHOro pas3psaa, NOCKOJIbKY HET HEOOXOAMMOCTH B MOIIHBIX (3HEPronorpeo-
JSIFOIIMX ) OXJIQXKIAOIIMX CUCTEMAaX U MOIITHOM MPOJYBOUYHOM 00OPY/I0BaHHH.

Takum 00pazom, Kak J€HEeKHas, TaK U YHEPreTUYecKas CTOUMOCTb €IMHHIIbI
Macchl 030Ha IPU MCIIOJIb30BAHUM UMITYJIBCHOTO KOPOHHOTO pa3psifia B 030HHBIX
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TEXHOJIOTHUSIX, MOJKET OBITh CYIIIECTBEHHO YMEHBIIIEHA 10 CPABHEHUIO C BAPHAHTOM
UCIIONIB30BaHMs OapbepHOro paspsaa. A 3To OyaeT cnocoOCcTBOBaTH Oojiee MIHPO-
KOMY HCIIOJIb30BaHUIO SKOJIOTMUECKU YUCTHIX O30HHBIX TEXHOJIOTHI.

Kak uzBectno [10], mporecc 00pa3oBaHusi 030Ha MPU €ro MEKTPOCUHTE3E CO-
CTOUT U3 HECKOJILKUX ATANOB U MHOTUX peakiuii. OCHOBHbBIE PeaKIiu, 0€3 KOTOPhIX
IIOJIyYEHUE 030Ha HEBO3MO)KHO, CIIEAYIOLIHE:

- peakuus JUCCOIUAIIMN MOJIEKYII KUCIOpO/a MPU B3aUMOJICHCTBUU CO CBOOOI-
HBIMU 3JIEKTPOHAMU:

O, +e—>0+0+e (1)

MMOCTOsSAHHAA BPEMCHU OTOI'O IIPOLCCCa COCTABIACT CAMHUIBI HAHOCCKYH/;

- pCaKknud O6pa3OBaHI/IH MOJICKYJIBI O30HAa M3 aTOMa U MOJICKYJIbBI KUCJIOpOAa B
MMPUCYTCTBUHA TpeTLeﬁ yacTuIbl M: MOIJICKYJIbI, aTOMa B HCI‘/’ITpaJIBHOM nIn BO36y>K-
JACHHOM COCTOSAHHU, NOHA UJIU SJICKTPOHA:

0O+0:+M—-0:+M (2)

Cornacho [10] Ha oOpa3oBanue o30Ha Tpedyercs 10 10 Mkc.
[TapannensHo ¢ 0Opa3oBaHWEM MOJIEKYJ 030HA UAET MPOLECC Pa3I0KEHUs MO-
JIEKYJ1 030Ha B PEAKIIUHU:

0;+M—-0+0+M 3)

Ora peakiys UAeT TEM HHTEHCUBHEE, UeM BhIILIE TeMIleparypa pabodero raza. A
OHa CYIIECTBEHHO HIKE MPU KOPOHHOM pa3psijie, YeM Ipu 6apbepHOM.

Crnenyer OTMETUTh, YTO HAMH SKCIIEPUMEHTAIBHO OBLIIHM MOTYYEeHbI KOHLIEHTpa-
1 030Ha - O3~10 r/m* B chIpoM (HEOCYIIIEHHOM) BO3/yX€ IIPH MMOMOIIN UMITYIIbC-
HOT'0 KOPOHHOTO pa3psiia Ha HeOOIBIINX CKOPOCTSIX MPoayBa Bo3ayxa ~0,5 m*/4ac.

OTMmeTHM, YTO PHEPro3aTparhl Ha TEHEPALMIO €AUHUIIBI MaCChl 030HA, IIPU OU-
HAKOBOM PAcX0jie BO3/Iyxa 4 M*/4 B CiTy4yae UCOIb30BaHHS UMITYJIbCHOTO KOPOHHOTO
paspsiJia OKa3aJKcCh B JiBa pa3a MEHbIIIE, YeM IIPH UMITYJILCHOM 0apbepHOM pa3psijie.
[Tpu 3TOM cucTema 31eKTpo0B C OapbepHBIM pa3psiioOM ropas3io KOMIaKTHEE, HO U
ropaszo CUJIBHEE IPEETCS 110 CPABHEHUIO C UMITYJIbCHBIM KOPOHHBIM Pa3psioM.

IIpu 3KCHIEPUMEHTAIBHOM OIPEAEICHUU BO3MOKHOCTEW UMITYJIbCHOTO KOPOH-
HOTO paspsiia 110 T€HEPUPOBAHUIO 030HA B 3JIEMEHTAPHOM SYEHKE C YEThIPbMS KO-
POHUPYIOLIUMH JIEKTPOAAMU YAAIOCHh U3 HEOCYILIEHHOIO BO3/lyXa MOJIyYUTh O30H
¢ KoHIeHTpanuei 1,5 /M npu mpoayse Bo3ayxa - 0,5 m*/4. I3aMepeHus KOHIICHT-
panuu NpoBOAWINCH IIPU ITOMOLIY ra3oaHalau3aropa. JTO 03HA4aeT, 4To NP pa-
LIMOHAJIBHOM BBIIIOJIHEHUU CUCTEMBI 3JIEKTPOAOB MOXKHO IOJYYUTh IIPOU3BOIHU-
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TCJIBHOCTD 10 O30HY U3 HCOCYIICHHOI'O BO3/1yXa HC MCHECC 25r/aHa OJMH IIOTOHHBIN
MCTp BHOJIb OCH BHGKTpOHHOﬁ CUCTCMEI IIPU HOTpC6J'I51€MOfI MOIIIHOCTH ~1 xBT.

BriBoabI

[TonmyueHHbIE pe3yabTaThl U NOTEHIUAIbHBIE BOZMOXXHOCTH UMITYJIBCHOTO KO-
POHHOTO pa3psiia OTHOCUTENIBHO CUHTE3a 030Ha [TO3BOJISIOT CUUTATh BEChMa Lielie-
COOOpa3HBIM €ro MCIOJIb30BAHHWE B PA3IMYHBIX O30HHBIX TexHoJOrusx. OHO
YHUYTOXAET MPAKTHYECKHU MOJTHOCTHIO MUKPOOPTaHU3MbI, 3HAUUTEIBHO YMEHbBIIAET
cofiep>KaHue PACTBOPEHHBIX B BOAE OPraHUYECKUX BEIIECTB, OYMIIAET BOLY OT 3a-
IPSA3HEHUS] HEKOTOPBIMU XUMUUYECKUMU COSTUHEHUSIMHU, HE TIOLIAIOLIMMUCS APYTUM
BapuaHTaM 00pabOTKH.

OTMeTuM, 4TO UMITYJbCHBIM KOPOHHBIN pa3psa MOKET HATHU MPUMEHEHHE U B
JPYTUX O30HHBIX TEXHOJOTHX, KPYT KOTOPBIX CErO/lHS BeCbMa IMIMPOK U MPOJI0I-
xaet paciuparbes [10]. IloMMMO TEXHOIOTMM MOATOTOBKU MUTHEBOW BOJIBI 030H
MOXET HaWTH IPUMEHEHHE U JIIs1 OUUCTKH CTOYHBIX BOJ], OYMCTKU ra30BBIX BBIOPO-
COB, B CEJILCKOM XO35HCTBE U NMUIIEBOIN MPOMBIIIICHHOCTH, B METULIMHE U BETEPU-
HapHuH, B XMMHUYECKOH MPOMBIIIJIEHHOCTH U B ObITY. I3 OBITOBBIX MpUMEHEHUM
030Ha MO>KHO OTMETUTb OYUCTKY BO3/lyXa B IOMELICHUSAX, OUYMCTKY BOABI B IJIaBa-
TEJIbHBIX OacceifHax, ycTpaHeHue IPUBKYCOB M 3a11aXOB BOJIBL.
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Abstract. Technological and economical indicators of natrium-catium exchange
as widely being used in chemical metho of creating an extra water for heating net-
work is being investigated in this article. Utility from the economical point and de-
termination and choosing of possible application areas was covered in this work.

Acar sozlor: istilik sobakalori, alava su, natrium-kationlasma tisulu, duzun xii-
susi sarfi, Na-kationit siizgaci, kalsium codlugu.

Giris

Su manbalarinin ¢irklonmasinin artmasi vo enerji obyektlorinin is rejimlorinin
doyismasi soraitindo movcud suhazirlama avadanliglari bir sira hallarda is rejimino
riayot etmoklo tomizlonmis suyun tolob olunan komiyyat vo keyfiyyotini tomin edo
bilmir.

Beloliklo, kohnolmis avadanliglarin vo igtisadi cohotdon somorasiz suhazirlama
qurgularmin tokmillosdirilmasi {izrs islorin aparilmasi vacibdir. Buna gora do, istilik
sobokolari tigiin olavo suyun miiasir tisullarin totbiqi ilo hazirlanmasi, yeni optimal
texnoloji sxemlorin axtaris1 homiso aktualdir.

Istilik sobakolori iigiin olave suyun hazirlanmasi {isullarindan on genis yayilan
natrium-kationlagsmadir. ilkin su kimi tomizlonmis sohar su komerinin suyundan is-
tifado etdikdo soffaflasdirici qurguya ehtiyac olmur vo ona goros do tursu ilo emal,
“natamam” regenerasiya olunmus H-kationlagsma vo ya natrium—kationlagma
tisullarinin totbiq edilmosi daha magsodouygun hesab edilir. Qeyd edildiyi kimi tursu
ilo emal vo “natamam” regenerasiya olunmus H-kationlagsma {isullar1 adoton
golo—viliyi yiiksok olan hidrokarbonat tipli sularin emalinda totbiq edilir vo bu
tisullarda ilkin suyun ancaq goloviliyi agsagi salinir, codlugu iso goloviliyin azal-
masina miivafiq olaraq azalir.

Natrium-kationlagsma sorbost vo ya H-kationlagma ilo miistorok (paralel vo ya
ardicil H-Na - kationlagma) totbiq oluna bilor. Hans1 variantin se¢ilmosi is9 ilkin
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suyun torkibinden vo emal olunan suyun keyfiyyotino gostorilon toloblor osas
gotiliriilmokls konkret hal li¢iin miioyyanlosdirilir.

Olave suyun natrium-kationlagma tisulu ils hazirlanmasi zamani ilkin suyun cod-
lugu tam aradan qaldirilir, goloviliyi ise doyismir. Ona gore do emal edilmis suda
karbonat indeksinin tolob olunan qiymati vo sulfat arpinin ¢dkmomasi gorti istanilon
torkibli ilkin su {i¢iin (hor iki gdstericinin toyin edilmasinde istirak edon kalsium
ionlarinin qatiligini istonilon hadds gador endirmok miimkiin oldugundan) hamise
Odonilir. Bu baximdan texnoloji gostericilorine gora natrium-kationlagsma tisulunun
tatbiqine heg¢ bir mahdudiyyet qalmur.

Lakin ¢ox vaxt biitlin olavo suyun natrium-kationlagsma tisulu ilo tam yumsaldil-
masina he¢ do homise ehtiyac olmur. Bels ki, ilkin suyun miioyyan hissesinin tam
yumsaldilaraq qalan hissays qarigdirilaraq istilik sobakasina verilmasi hom texnoloji,
ham das iqtisadi cahatdon daha mogsadauygun olur. Bu halda asas masals ilkin suyun
hans1 hissasinin natrium-kationlagma tisulu ilo tam yumsaldil—masinin toyin edilmo-
sidir.

Tadgiqatin obyekti vo metodikasi

Istilik sobakalari iigiin olave suyun natrium-kationlasma iisulu ilo emal prosesinin
texniki vo iqtisadi gostaricilori aragdirilmigdir. Texnoloji gdstaricilorin tayini su
hazirhiginda gobul edilmis iimumi molum metodikalarla hoyata kegirilmisdir. Iqtisadi
gostaricilorin toyini tigiin 1 m? ilkin suyun emalina ¢okilon xarci xiisusi gatirilmis
xarc olaraq qoebul etmok qgorara alinmigdir. Bir sira texnoloji gostericilorin
(reagentlorin sorfi, siizgaclorin vo ¢onlorin Glgiilori, nasoslarin secilmasi vo s.) vo
homginin xiisusi gatirilmis xarclorin hesablanmasi ii¢lin “Microsoft QBasic” pro-
gramlagdirma dilinde hesablama alqoritmi qurulmusg vo onun asasinda kompyuter
proqramu tortib edilisdir.

Tadqiqatin sarhi

Respublikamizda olan ii¢ tip (Sollar, Ceyranbatan, Kiir) vo MDB mokaninda
qabul edilmis alt1 tip sularin miixtalif hissalorinin qismon natrium-kationlagma ilo
emal edilib qalan hisse ilo qarisdirilaraq istilik sobokesino  verilmosine
baxilmigdir.Baxilan sularin ion torkiblori cadval 1-do gostorilmisdir.

[Ikin suyun tamamilo vo ya (3 hissesinin Na-kationit siizgocindon kegirilorok
yumsaldilmas1 qurgunun moahsuldarligindan, istilik sobokasinin néviindon (agiq vo
ya qapali), istilik monbayinin ndviinden (suqizdiric1 qazan va ya sobako suqiz-
diricist), ilkin suyun ion torkibinden vo saboke suyunun maksimal qizdirilma tem-
peraturundan asili olaraq miisyyanlosdirilmalidir.Ona goérs do tadqiqatlar ¢oxsayl
parametrlorin istiraki ilo aparilmigdir. Bunlar yeddi miixtalif mohsuldarliqli suhazir-
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Cadval 1. ilkin sularin ion tarkiblori

fon Yerli sular MDB-d3 gabul edilon sular
torkibi | Sollar | Ceyranbatan| Kiir | I tip | II tip |III tip| IV tip | V tip | VI tip
Na+K 0,5 1,7 7,1 | 0,47 1,3 2,45 53 6,3 12,7
Ca 3.8 2,2 3,0 1,2 2,3 4,61 4,0 2,9 4,0
Mg 2,2 1,4 44 | 0,46 1,0 1,71 1,8 3,7 3.8
SO, 1,9 2,3 42 | 0,29 1,3 2,1 1,9 3.3 5,4
N 0,2 0,9 6,5 | 0,24 1,3 1,97 3.8 52 10,7
HCO, 4.4 2,1 3.8 1,6 2 4,7 5,4 4,4 4.4
Codlug 6 3,6 74 | 1,66 33 6,32 5,8 6,6 7,8
2K 6,5 53 14,5 | 2,13 4,6 877 | 11,1 | 12,9 | 20,5

lama qurgusu (10;25;50;75;100;200;400 m?/saat), bes miixtalif temperatur intervali
(70+100)°C; (101+120)°C; (121+130)°C; (131+140)°C; (141+150)°C, iki miixtalif
istilik monbayinin noévii(su qizdiric1 qazan, soboko su qizdiricisi) veo istilik
sobakasinin iki novii (agiq vo qapall) olmusdur.Karbonat indeksinin tolob olunan
qiymatinin vo kalsium-sulfatin ¢g6kmoamasi sortinin 6donilmasi nozars alinmaqla Na-
kationit stizgocindaon ilkin suyun hansi hissosinin vo ya tamamils kegirilmosi asagi-
dak1 qayda tizrs toyin edilmisdir.

Tutaq ki, kalsium codlugu Ca, olan ilkin suyun {3 hissasi Na-kationit siizgocindon
kecirilmalidir. Stizgacdan kegon suyun kalsium codlugunun tamamils tutuldugunu
gobul etsak, bu hissa ilo siizgacdon kegmoyan ilkin kalsium codlugu olan (1-[3) hissa
suyun qarigdirilmasindan sonra emal olunmus suyun torkibinds kalsium codlugu

Ca, =(1-B)Ca, (1)
olacaqdir.

Digar torofdon emal olunmus su li¢iin Ca, -Q, < I, sorti 6donilmalidir.

Molumdur ki, natrium-kationlagma prosesinda suyun goloviliyi doyigmir vo ona
gorodo Q, =@, olur.

Bu iki sortin ddonilmasi liclin Na-kationit siizgocindon kecirilmasi lazim olan
suyun minimal hissasini toyin etmok {igiin asagidak ifadeni alariq:

(1-8)-Ca,-Q, <1, (2)
buradan iso
1,
pz1- Ca,-Q, ®

alariq.

Alinmis ifodedon goriinlir ki, Na-kationit siizgocindon ilkin suyun hansi
hissasinin kegirilmasi ilkin suyun kalsium codlugundan, galoviliyinden va karbonat
indeksinin normativ qiymaotinden asili olur.
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Qismon Na-kationlasma prosesinin prinsipial sxemi sokil 1-do verilmisdir. (1)
ilkin su nasosu vasitasi ilo verilon suyun 3 hissasi (2) natrium-kationit siizgocindon
kegirilir va (3) qarisdiricisinda stizgacdon yan kegon (1—f) hissasi ilo qarisdirilaraq
istilik sobokasina verilir.

Siizgacin regenerasiyasinin (4) duz ¢onindon gétiiriilorak (5) dozalasdirici nasosu
il (2) stlizgacina verilon 6%-11 NaCl mohlulu ils aparildigi nozords tutulmusdur.
Islonmis mohlulun he¢ bir emala ugradilmadan atilmasina icazs verildiyi qobul
edilmisdir.

— M NaCl | P ,
\KS v 1-p
3  Istilik
iRM B %ﬁi sobakasing

Sakil 1. Qisman Na-kationlagsma prosesinin prinsipal sxemi.

Digor torafdon gqismon yumsaldilmis sudan kalsium-sulfatin ¢okmomasi sortinin
6donilmasi ti¢lin suyun o hissaesinin tam yumsaldilmasini gabul etsok vo suyun
(1-a) hissosi ilo qarigdirildigdan sonra qarisiqgda kalsium ionlarinin qatilig
(I-ov)Cai, sulfat ionlarinin qatiligr iso SO, olar. Yuxaridaki qeyd olunan qayda ilo
yaxinlasaraq:

a1~ Heso,
Ca, - SO, 4)
alariq.

Bu ifadodon goriiniir ki, sulfat orpinin yaranmamasi {i¢iin ilkin suyun hansi
hissasinin Na-kationit siizgacindon kegirilmasi ilkin suda kalsium va sulfat ionlarinin
qatiligindan vo kalsium-sulfatin holl olma hasilinin verilmis temperatura uygun nor-
mativ qiymatindon asil olur.

Karbonat indeksinin normativ qiymetinin avadanliq vo istilik sobokosinin
noviindan va saboks suyunun qizdirilma temperaturundan asili olaraq 24 hala, kal-
sium-sulfatin holl olma hasilinin 6 temperatur intervali halina vo todqiqat isindo 9
miixtalif torkibli ilkin suya baxildigini nazors alsaq har bir konkret hal tigtin a vo 3
-nin hesablanmasina boylik amok sarfi tolob edilmasi aydin olur. Ona géra do bu
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parametrlorin toyini {i¢lin proqramlasdirma dilinds xiisusi hesablama proqrami
yazilmis, baxilan parametrlorin har hansi birinin doyigmosinin asanligla bu proqram
vasitasi ilo yerina yetirilmasi tomin edilmisdir.

Aragdirmalar gostormisdir biitiin baxilan hallarda 3-parametrinin qiymoti a-pa-
rametrinin qiymatindon boytik alinir. Sakil 2-ds qapali istilik tachizati sistemi tigiin
ilkin su kimi Ceyranbatan suyundan vo suqizdiricit qazandan (oyri 1) vo sobake
suqizdiricisindan (ayri 2) istifads edildiyi halda Na-kationit stizgocindon kecirilmali
olan su hissasinin gaboks suyunun qizdirilma temperaturundan asililiq qrafiklori
gostarilmisdir.

Sokil 2-don goriindiiyii kimi sobake suyunun qizdirilma temperaturu artdigca
suyun Na-kationit siizgocindon kegon hissosi do artmalidir. Belo ki, suqizdirict
gazandan istifado edildikds soboko suyu 100°C-yo godar qizdirildigda ilkin suyun
on az1 0,35 hissosi Na-kationlasma ilo yumsaldilmali oldugu halda soboks suyu
150°C-yo gador qizdirildigda bu hisss an az1 0,89-a ¢atdirilmalidir. Bunun sobabi
temperatur artdiqca karbonat indeksinin normativ qiymatinin azalmasidir.

Saboka suqizdiricisindan istifads edildikds (sokil 2, ayri 2) sobaka suyu 100°C-
ya gadar qizdirildigda ilkin suyun 0,24 hissasi Na-kationit siizgocindon kegirilmali
oldugu halda saboks suyu 130°C-ya godar qizdirildigda suyun on az1 0,61 hissasi
tam yumsaldilmali vo qalan 0,39 hissa ilo qarisdirilmalidir.

ﬁu
1

09
/:sg
08 -
ayri 1/*_—-”"‘(0,?3
O,T / ]
05
“""/I -+ 1
4
o 0,57 0,57 0,47
ﬁgﬂ /
dd 046

ki
02 024
0,1
0 &
100 110 120 130 140 158 76

Sakil 2. Saboks suyunun temperaturundan asili olaraq Ceyranbatan
suyunun Na-kationit siizgocindon kecirilmali hissasinin tayini qrafiki
(dyri 1 — qazan, dyri 2 — s9baka su quzdiricisi).
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Maraqlidir ki, 130°C -don daha yiiksok temperaturlarda ilkin suyun 0,57
hissasinin tam yumsaldilmasi karbonat indeksini tomin etmoys kifayot edir.

Natrium-kationit stizgaclorinin say1 qurgunun mohsuldarlig1 nazars alinmagqla vo
bu silizgaclorden suyun emal (siiziilmo) siiratinin 20 m/san oldugu qabul edilorak
asagidaki diisturla tapilmisdir:

AT +1, odad (5)
Vo *
burada W — qurgunun mohsuldarligi, m3/saat;
B— ilkin suyun Na-kationit siizgocindon kegirilmali hissasi;
Vem — ilkin suyun Na-kationitdon kegirilma siiroti, m/san.
Vem=10+30 m/san arasinda gobul edilir. Hesabatlarda 20 m/san gobul edilmisdir.
F — siizgacin en kasik sahosidir, m?.
Suyun emal siiratinin ven=20 m/san qabul edildiyi va siizgacin en kasik sahasinin

2
F= ’f =0,785D* oldugu nozors alinaraq, islonmis programda siizgacin standart

Olciido secilmosinin avtomatik olaraq aparilmasi ti¢iin bu ifado hesablama pro-

graminda asagidaki sokilds verilmisdir:

W-p
- "h
20-0,785-D° (6)

Bu diisturda isci stizgoaclordon olavo olaraq bir odad ehtiyat siizgoc do nozors alin-
misdir.

Stizgaclor standart istehsal olunan diiz axinli gobul edilmislor vo onlarin sutkaliq
bir dofo regenerasiya olunmalar1 gobul edilmoklo se¢ilmasi islonilmis proqramda
nazords tutulmusdur.

Na-kationit slizgocinin regenerasiyasina lazim olan duzun sorfi asagidaki ifado
ilo tapilmisdir:

D,=g-C,107 =0,18-C,, kq/m’ )

burada g— duzun (NaCl) xtisusi sorfi olub, sulfokdmdiir kationiti tiglin ononavi nor-
malara osason 180 g/g-ekv qobul edilmisdir,

Ci — tipindan asil1 olaraq ilkin suyun codlugudur, mq-ekv/I.

Im? suyun emali tiglin duza ¢okilon xarc asagidaki kimi tapilmisdir:

5, -DatB0s_018-Cf:83
10 10

burada Qg — duzun (NaCl) qiymatidir vo bazar qiymatlorino uygun olaraq 83
man/ton gobul edilmisdir [5].

=1,494-C,- B qop/m’ ®)
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Duz ¢oninin Vd hacmi slizgacin sutkaliq bir dofs regenerasiya olunmasi, 2 giinliik
ehtiyat saxlamaq imkan1 vo alave 10% ehtiyat nozords tutulmagqla asagidaki kimi
tapilmisdir:

l,I'Z'm'ek'Wk m’
C, ’
burada m — natrium xloridin xiisusi sorfi olub sulfokdmiir kationiti ligiin m=3 ¢-
ekv/q-ekv qobul edilir.
ex — sulfokomiir kationitinin codluq ionlarina gors ig¢i miibadile tutumudur vo
aparilan todqiqatlarin naticalorine vo adobiyyatlarda verilon qiymatlora asason 300
g-ekv/m? gobul edilmisdir .

Wi— kationitin hocmi olub, tortib edilmis hesablama proqramina asagidaki kimi
daxil edilmisdir:

2
Wk=H,c-ﬁ;=Hk-“%=o,785-H-D,m3 (10)

burada Cs — regenerasiyaya verilon duz mohlulunun konsentrasiyast vo Ca=1000
g-ekv/m’ qabul edilmisdir (6% -li NaCl).

Daha sonra duz ¢oninin hiindiirliiyliniin diametrindon iki dofa boytik olan silin-
drik formada olmas1 qobul edilorak onun sathinin sahasi, qalinlig1 4 mm olan polad
varagalordon hazirlandig1 nozars alinaraq kiitlesi vo qiymeti isin ikinci faslinde
gostarilmis ardicilligla tapilmisdir.

Duz mohlulunun siizgacin regenerasiyasina dozalasdirict nasoslarla verildiyi
qabul edilmis vo bu nasoslarin mohsuldarligi asagidaki kimi tapilmisdir.

Hor bir siizgoca verilon regenerasiya mohlulunun hacmi sarfi toyin edilmisdir:

2
Q. =F-V, ="":%-V2 =6-0,785D" =4,71D*,m" / saat (11)

burada V> — duz mohlulunun siizgacdon kegirilma siiroti olub, V>=6 m/saat qobul
edilmigdir, D — siizgocin diametridir, m.

Stizgolorin regenerasiyasina 6-8%-1i duz mohlulunun verildiyini vo qat1 duz
¢onindo NaCl duzunun adoton 20-24%-1i hall olunmus mahlulunun y1gildigini
nozors alsaq, toyin edilmis hocmi sorfin yalniz 30-40%-nin dozalasdirict duz na-
soslar1 vasitasi ilo verildiyi gqenastine golmak olar. Bu sorfin qalan hissasini ise qati
duz mohlulunu durulagdirmaq maqsadi ilo verilon su togkil edir. Ona gors do doza-
lagdirict duz nasoslarinin mohsuldarlig: asagidaki ifads ilo toyin edilmisdir:

0, =035-Q_ =0,35-4,71D* =1,65D* m¥/saat (12)

Qismon natrium-kationlagma tisulu ils istilik sobokalari {igiin slave suyun hazir-
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lanmasinda 1m?3 suyun emalina ¢okilon xorci (xiisusi gotirilmis xorclori) asagidaki
molum riyazi ifads ilo toyin edilmisdir:

Z =M + XGXM + XGXK , man/m’ (13)

burada M -suya, tursuya vo elektrik enerjisino ¢akilon xarclori nazars alan maya
doyori, man/m*; XGXM - Metal hissaya ¢okilon xarclordon yaranan xiisusi gatir-
imis xorc, man/m?; XGXK - Kationit hissays ¢okilon xarclordon yaranan xiisusi
gatirilmis xorc, man/m?;
Xiisusi gotirilmis xorclorin toskil—edicilori asagidaki kimi tapilmigdir:
M=S8S_,+S,+S,; ,man/m’ (14)

burada S

su?

clordir, man.

Metal hissosina ¢okilon xarc:
Py +P)(S, +n-8,+8,5 +5,
XGM:(PN+PA)-KD=( v+ Fa) (5 po s man/m’ (15)

S

el®

S,—uygun olaraq ilkin suya, elektrik enerjisino, duza ¢okilon xor-

riyazi ifadosi ilo tapilmigdir.

burada S, S, Suas, Sao- —uygun olaraq duz ¢onino, natrium kationit siizgacloring,
ilkin su nasoslarina, duz mahlulunu dozalasdiran nasoslara ¢aokilon xarclor,man; n
— natrium kationit siizgoclorinin say1, W-qurgunun mohsuldarligi, m*/saat; Ps vo Py
1so miivafiq olaraq amortizasiya ayirmalari normas: vo kapital qoyulusunun
somaraliliyi omsalidir.Onlarin qiymati uygun olaraq 0,15 vo 0,105-0 barabardir.
Kationit hissasina ¢okilon xorc:

XGXK = M , man/m’ (16)
60w

riyazi ifadosi ilo tapilmigdir.

Burada o-kationitin illik slave normasi 0,1-0 borabar gotiiriiliir, Sk-kationito ¢ok-
ilon xorcdir,man.

Islonilmis hesablama programim kémoyi ilo aparilmis hesabat iizro alinmis
naticalar asasinda MDB ikinci tip sudan qisman natrium-kationlasma iisulu ilo qapali
istilik tochizati sistemi iiglin saboka suyu suqizdirict qazandan istifade etmoklo
100°C-ya godar qizdirildiqda xiisusi gatirilmis xorclorin qurgunun mohsuldarligin-
dan asili olaraq doyismasi histoqrami sakil 3-do gostorilmisdir.

Histoqramdan goriindityti kimi, qurgunun mohsuldarligi 100+200 m?/saat
olduqgda xiisusi gotirilmis xorclor demok olar ki, doyismir vo orta hesabla 0,08
man/m? togkil edir. Mohsuldarligi 10 m*/saat olan qurgu {iglin iso bu kamiyyat 0,16
man/m?® togkil edir vo buna sabab nisboton yiiksok mohsuldarligli standart siizgo-
clordon istifads edilmasidir.
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Z, manw'm’
017 -
0,16 -
0,15 A
0,14 -
0,13 A
012 A
011

01 1
0,09 A
0,08 A
0,07 A
0,06 -
0,05 -
0,04 -

W, m /saat

10 25 50 75 100 200 400

Sakil 3. Qismon natrium-kationlasma ilo emal zamam xiisusi gatirilmis
xdrclorin qurgunun mahsuldarhgindan asilihq histoqrami (MDB 2-ci tip,
t=100°C, suqizdiric1 qazan, qapal sistem)

Xiisusi gotirilmis xarclorin uygun hesablama codvali cadval 2-ds gdstorilmisdir.
Qismoen natrium-kationlagma iisulu il slave suyun hazirlanmasinda istifade olunan
avadanliqlar, istifado olunan material vo reagentlorin xarakteristikalar1 vo xiisusi
gatirilmis xorclorin hesabat noticalori cadval 2-do gdstarilmigdir.

Cadval 2. Suqizdiricr gazan, (70+100)°C temperatur intervalinda isloyon

qapal istilik
Avadanhglarmn adi vo Qurgularin mohsuldarh@i, m*/saat
xarakteristikast 10 25 50 75 | 100 | 200 | 400
Na- diametri, m 0,5 1,0 1,5 1,5 1,5 2,6 3,0
kationit |sayy, odad 2 2 2 2 2 2 2
SUZ8AC | giizgaclora gokilon | 42570 | 54450 | 64020 | 85140 | 85140 | 94160 | 112530
Xarc, man.
kationitin hocmi, m* | 0,008 | 3,14 | 7,07 | 7,07 | 7,07 | 21,23 | 28,30
kationito gokilon 20 | 7850 | 17675 | 17675 | 17675 | 53075 | 70750
Xarc, man.
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Duz hocmi, m? 0,78 | 3,11 | 6,99 | 6,99 | 6,99 | 21,01 | 27,98
¢oni giymati, man. 555 | 1399 | 2402 | 2402 | 2402 | 5002 | 6054
[lkin su | mohsuldarlig/ 7,5 20 35 50 65 125 250
nasosu |m?/saat,

say1, odad 3 3 3 3 3 3 3

giymati, man. 2126 | 2386 | 2797 | 2808 | 3125 | 4930 | 11807
Duz mohsuldarliq, 1/saat 1,2 4.7 10,6 10,6 10,6 | 31,8 | 424
nasosu |say1, odod 2 2 2 2 2 2 2

giymati, man. 3870 | 5820 | 7740 | 7740 | 7740 | 8560 | 10230
Suyun Na-kationit 0,35 | 0,35 | 0,35 | 0,35 | 035 | 0,35 | 0,35
stizgocindan kegan hissasi, B
Xiisusi gotirilmis xarcloar, 0,16 | 0,15 0,13 0,10 | 0,08 0,08 | 0,06
man/m?

Natico

. Natrium kationlagma tisulu ilo istilik sobokalori {i¢iin alavo suyun emal prosesi
todqiq edilorkan ilkin suyun torkibindon, avadanligin ndviindon vo soboko suyu-
nun temperaturundan asili olaraq suyun tamamilo deyil, hans1 hissosinin tam
yumsaltmaya ugradilmasini miioyyanlosdirmoklo prosess tosir edon biitlin para-
metrlor nozoro alinmaqla xiisusi gotirilmis xorclorin hesablama proqrami
islonilmisdir.

. ©lava suyun gismon natrium-kationlagma tisulu ilo emal1 tam yumsaltma ilo
miiqayisado duzun sarfini, daha kigik 6l¢iilii standart avadanliglardan (siizgoclor,
¢onlor, dozalandirici nasoslar vo s.) istifado etmok imkani yarandigindan qurguya
ilkin kapital qoyulusunu, suyun xiisusi sorfini vo yaranan duzlu tullant1 sularinin
hom duzlulugunu, hom do miqdarini azaltmaga imkan verir.
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THE BENEFITS OF CONSTRUCTED
WETLANDS FOR WASTE WATER
TREATMENT: LESSONS LEARNED AND
TECHNOLOGICAL TRANSFER

(Soh. 119-129)

Mary M. Matthews!, Ahmed Abou Elseoud?
UNDP-GEF Kura Aras Project, Mary.Matteheus@kura-aras.org

Abstract. This article provides an overview of the approaches to constructed wet-
lands as an environmentally beneficial, cost effective means to treat wastewater from
a wide range of sources. The article reviews basic approaches used to constructed
wetlands, the variation of uses for effluent treatment, and the cost and benefits of
the application of this technology compared to standard wastewater treatment ap-
proaches. This refers to a case study of the Lake Manzala Engineered Wetlands,
which provides a more detailed review of an applied constructed wetlands that serves
as a potential model for replication for regional training and capacity building.

Key Words: Constructed wetlands, environmentally beneficial wastewater treat-
ment, Lake Manzala Engineered Wetlands, technology transfer through training cen-
ters.

Introduction

Constructed wetlands have the potential to be a sustainable environmentally ben-
eficial and cost effective approach for reducing waste water treatment costs. Waste
water from a wide range of sources have been treated with constructed wetlands
ranging from municipal waste water, to agricultural, industrial, and mining. This
paper provides an overview the application of constructed wetlands. This is com-
plimented by the partner article case study of Egypt’s Lake Manzala Engineered
Wetland Project.(LMEWP) This case study is an example of the successful sustain-
able use of the approach, and provides lessons learned that can be informative to
other efforts to successfully prepare, build and operate constructed wetlands and as-
sociated training centers to showcase this innovative approach at the national, re-
gional and international levels.?

"CEO, EcoSocial Solutions, Inc. Dr.Mary.Matthews@gmail.com

2CEO, Egyptian Environmental Affairs Agency, National Focal Point Lake Manzala Engineered Wetlands Project, Make Marriout
Engineered Wetlands Project, aahmed_hm@yahoo.com

3The terms “constructed wetlands” and “engineered wetlands” are used interchangeably throughout this report. The US EPA defines
these as “Engineered and constructed wetlands that utilize natural processes involving wet- land vegetation, soils, and their as-
sociated microbial assemblages to assist, at least partially, in treating an effluent or other source water.” (US INTERAGENCY
WORKGROUP ON CONSTRUCTED WETLANDS 2000) and throughout the literature these terms are used, depending often on
translation suitability.
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To support the transfer of this technology, this article will provide a basic
overview of the main approaches used for constructed wetlands, examples of uses
for effluent treatment, variation in climatic and geographic locations of constructed
wetlands use and the costs for existing constructed wetlands. Then the specifics of
the implementation of the LMEWP in Egypt will be explored in the subsequent ar-
ticle in more detail to identify the environmental and social approaches to be ad-
dressed by the project, the challenges of the implementation that inform the lessons
learned both for subsequent projects already underway as well as future constructed
wetlands projects under consideration in other countries and regions.

What are Constructed Wetlands

Ecologically, natural wetlands play a critical role in the purification of water and
serve as critical habitats for many species. It was not until the 1950’s and 1960’s
that the use of constructed wetlands (CW) emerged as a means to reduce anthro-
pogenic impacts including pollution, sewage and municipal wastes. There are now
many thousands of these constructed wetlands in operation today across the United
States, Europe, as well as Asia, South and Central America and parts of Africa.
(Vymazal 2010)

These constructed wetlands provide critical ecosystem services in areas where
natural wetlands no longer exist or where the amount of anthropogenic effluent re-
quires additional treatment. Generally, it is not recommended that constructed wet-
lands replace existing wetlands, but rather compliment them if and when possible.
Natural wetlands should never be intentionally used as a waste water treatment op-
tion, as there are many delicate balances within these ecosystems that are over-
whelmed or destroyed by effluents.

Constructed wetlands can be created at lower costs than other effluent treatment
options, with low-technology methods where no new or complex technological tools
are needed. The system can be developed to rely on renewable energy sources such
as solar and kinetic energy, and wetland plants and micro-organisms, which are the
active agents in the treatment processes. (Sim 2003) Additional energy is needed to
operate pumps. This energy can come from a variety of sources, including solar or
biomass, depending on accessibility of energy infrastructure and specific project
designs.

This section will briefly describe the function of constructed wetlands, more ex-
tensive literature is available and should be referenced for case specific needs. The
resources cited here should be consulted for more details in design depending on
specific conditions and treatments needs.

Constructed wetlands are man-made systems, designed and constructed to treat
specific types of wastewater mimicking the processes typical of natural wetlands.
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These natural processes are an interaction and combination of wetland plants, soil
and microbial life. Knowledge of these natural processes is used to control the op-
eration and efficiency of the constructed wetlands. (Deun n.d.) Generally a con-
structed wetland is a shallow basin filled with some sort of filter material (substrate),
usually sand or gravel, and planted with vegetation tolerant of saturated conditions.
It is best whenever possible to use locally sources indigenous species of reeds and
vegetation that are accustomed to local climatic conditions. Wastewater is introduced
into the basin and flows over the surface or through the substrate, and is discharged
out of the basin through a structure which controls the depth of the wastewater in
the wetland. (UN-HABITAT 2008) The physical, chemical and biological processes
as depicted in Figure 1. (UN-HABITAT 2008, Sim 2003)

Marsh plants

VOLATILIZATION

1 | §
- PLANT METABOLISM .
gy gy gl

FILTRATION& |/

ADSORPTION SEDIMENTATION,
Sadimant PRECIPITATION &
: ADSORPTION

Figure 1. from (Sim 2003)

Typically the vegetation growing within the free surface wetland (FSW) are not
harvested as the litter provides important organic carbon necessary for denitrification
which may proceed in anaerobic pockets within the litter layer. (Vymazal 2010) In
some cases harvesting of vegetation can be included in design plans and used for
animal fodder of other uses, depending on climatic and geographic conditions. The
plant use also depend on the type of wastewater enters the wetland. If the wastewater
includes heavy metals, the plant should not be used as fodder for livestock and
should be dealt with in environmentally sound management process. In temperate
climates free surface wetlands are especially good at removing nitrogen from the
water through nitrification (in water column) and subsequent denitrification (in the
litter layer), and ammonia volatilization under higher pH values caused by algal
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photosynthesis. (Vymazal 2010) The extent of Nitrogen removal depends on the
amount of nitrogen in the waste water, and the design of the system. Selection of
specific wetland plants will determine the amount of and process in which the Ni-
trogen is removed. (Sim 2003) Table 1 shows the pollutants removed by constructed
wetlands and the main removal mechanisms for each.

Table 1. Pollutants Removal Mechanisms in Constructed Wetlands

Wastewater Removal Mechanism
Constituents
Suspended solids (SS) | Sedimentation
Filtration
Soluble organics Aerobic microbial degradation
Anaerobic microbial degradation
Phosphorus Matrix sorption
Plant uptake
Nitrogen Ammonification followed by microbial nitrification
Denitrification
Plant uptake

Matrix adsorption (formation of gas molecules into
a think surface film)
Ammonia volatilization

Metals Adsorption and cation exchange
Complexation

Precipitation

Plant uptake

Microbial Oxidation/reduction

Pathogens Sedimentation

Filtration

Natural die-off

Predation

UV irradiation

Excretion of antibiotics from roots of macrophytes

Vegetation and its litter are necessary for successful performance of constructed
wetlands and contribute aesthetically to the appearance. The vegetation to be planted
in constructed wetlands should fulfill the following criteria: application of locally
dominating macrophyte species;[ | deep root penetration, strong rhizomes and mas-
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sive fibrous root;[] considerable biomass or stem densities to achieve maximum
translocation of water and assimilation of nutrients;[] maximum surface area for
microbial populations;[] and efficient oxygen transport into root zone to facilitate
oxidation of reduced toxic metals and support a large rhizosphere. (UN-HABITAT
2008) p. 33-34 Fortunately, there are local species of plants meeting these criteria
in most parts of the world.

Consultation with local ecologists and botanists as well as entomologist will be
able to provide guidance, as the reed species used can be beneficial to local insects
and birds. Also the introduction of non-endemic species of reeds can create problems
in other areas if they are not controlled. Also use of local species whenever possible
will be beneficial to the overall processes of the constructed wetlands, as these
species are better adapted to local climatic conditions. These local species are also
usually part of the local ecosystem.

The operation and maintenance of constructed wetlands requires upkeep with lit-
tle operator intervention, as these rely mostly on natural processes. The most critical
aspects that require operator intervention are: adjustment of water levels; mainte-
nance of flow uniformity (inlet and outlet structures); management of vegetation;
odor control; and, maintenance of berms (walls) (UN-HABITAT 2008). The scale
and scope of the operation and maintenance needs will largely depend on the type
and function of the constructed wetlands and the estimation of these should be
soundly considered in the planning and development phases. Overall, costs are gen-
erally significantly lower than standard waste water treatment facilities, though these
vary by specific variables costs discussed below. In some cases the cost of the en-
gineered wetland can be 75% lower than the use of traditional treatment technolo-
gies.

The long term sustainability will depend on routine operations. These are essen-
tial in managing a wetland. Monitoring should include inflow and outflow rates,
wastewater quality, and water levels. Samples should be collected and analyzed to
ascertain the treatment efficiencies. The following parameters should routinely be
analyzed:[] Total Suspended Solids (TSS); Biochemical Oxygen Demand (BODS);
Chemical Oxygen Demand (COD)[J; AmmonialJ; Nitrate; Phosphorus(]; and, Fecal
Coliforms. (UN-HABITAT 2008) p.5 (Vymazal 2010) Monitoring and evaluation
of the data enables the operator to predict potential problems and select appropriate
corrective actions. The performance of the wetland should be assessed time to time.

Examples of how and where constructed wetlands are being used
According to Vymazal (Vymazal 2010) Fresh Water Surface Constructed Wet-

lands have been proven to be effective not only for municipal waste water, but also
for multiple other treatment purposes. These include treatment of animal wastes in
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the US, dairy pasture runoff in New Zealand, agricultural drainage in the US, storm
water runoff for residential areas, highways, and airports in Australia, the United
Kingdom and Sweden. In the US and Spain, acid coal mine drainage is treated
through constructed wetlands, and in Germany, Ireland and Canada there are exam-
ples of metal ores mine drainage being treated effectively. The U.S. uses constructed
wetlands to treat refinery process waters, paper and pulp wastewaters, for shrimp
aquaculture, and to treat landfill leachate. Kenya uses constructed wetlands for treat-
ing sugar factory wastewaters, Greece uses constructed wetlands with wastewaters
from olive mills, and Canada treats wood waste leachate with constructed wetlands.
In Argentina, waste waters from metallurgic industries are treated through con-
structed wetlands. (p.534)

In other cases similar Horizontal Flow constructed wetlands are used to treat
petrochemical waste waters in the U.S. and China, the chemical industry waste wa-
ters in the U.K. and Abattoirs waste water in Mexico and Ecuador. Waste waters
from textile industries, tannery industries, food industries and distilleries and winer-
ies in Australia, Portugal, Slovenia, and India as well as Italy, respectfully. (Vymazal
2010) p.537

In Nepal, case studies for successfully constructed wetlands include: hospital
wastewater treatment; combined laboratory and domestic wastewater treatment; In-
stitutional wastewater treatment; municipal wastewater treatment; grey water treat-
ment; and, septage and landfill leachate treatment. P 55 (UN-HABITAT 2008)

Constructed wetlands have been used successfully in arid conditions of North
Africa, and in frigid conditions of the far north in North America, in the US state of
Alaska. According to Professor Ron Carrol, a specialist in constructed wetlands
technology at the University of Georgia Institute of Ecology, “The success of con-
structed wetlands, depends not on the geographic location, temperature or altitude,
but upon the careful selection of the right local flora, and design of the facility to
function year round.” (Carrol 2015)

Scale of Constructed wetlands

Constructed wetlands can vary drastically in size from small household level, to
village level, to extremely large areas. In Malaysia the Putrajay Constructed Wet-
lands are 650 HA, and in the U.S. the South Florida Water Management District
uses constructed wetlands for treating phosphorus laden agricultural storm water
run off in a series of constructed wetlands bordering the ecologically vulnerable
Everglades, a critical and sensitive habitat in Southern Florida. These constructed
wetlands collectively comprise over 23,000 HA South Florida. (South Florida Water
Management District 2014) (Guardo 1995) Constructed wetlands are especially ben-
eficial in rural communities where there are not linkages to larger collector systems,
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or where these systems are not suitable for rehabilitation, and there is a need to re-
duce waste water contamination of local ground and surface water resources.

Costs and benefits of constructed wetlands

The costs of constructed wetlands varies significantly depending on the size and
scale of the facility and the location. In most cases land is the most expensive com-
ponent of the constructed wetlands. In Belgium where land costs are extremely high,
constructed wetlands costs as high as 257 EU per cubic meter, where as in Costa
Rica the costs were only 33 USD per cubic meter and in India was as low as 29
USD per cubic meter. (Kadlex and Wallace 2008) The constructed wetlands in Nepal
ranged from 20 USD to 85 USD per cubic meter, depending on location, land costs
and type of treatment needed. The daily waste water treated in the Nepalese cases
ranged from .05 cubic meters, to 75 cubic meter, but there is not a direct correlation
between costs and amount of water treated in these cases. (UN-HABITAT 2008)

In rural and suburban areas constructed wetlands are especially attractive alter-
natives due to lower land costs, as well as low treatment and maintenance costs.
They offer both lower costs for construction and maintenance, but also are more
aesthetically pleasing and can offer important ecological functions for local wildlife.
In some cases there have been constructed wetlands in tourism developments in
areas that are environmental sensitive and well suited for ecotourism. In the case of
the South Florida Water Management District Constructed Wetlands, bird watching
tours are very popular and attract vital tourist income to the area. Further, these play
a critical role in building the resilience to climate change impacts that increase the
strength and frequency of several storms and hurricanes.

In addition to low construction costs, the operation and maintenance costs in-
cluding pumping energy (if necessary) compliance monitoring, maintenance of ac-
cess roads, and berms, pretreatment maintenance (including regular clearing of
screens and emptying septic tank and grit chambers), vegetation harvesting (if ap-
plicable ) and equipment replacement and repairs. The basic costs are between twice
and ten times lower than those for comparable concrete and steel technologies.
(p-542 (Vymazal 2010)) The Nepalese case studies recorded annual operations and
maintenance costs as high as 520 USD annually in areas where there was a problem
of theft of some components, such as piping and metal works, and so low as to be
negligible. In some cases where treated wastewater was reused for non-potable ap-
plications, and combined with rainwater harvesting, there were savings of up to 60
USD per month in water purchasing. (UN-HABITAT 2008)

Constructed wetlands require very low or zero energy input and, therefore, the
operation and maintenance costs are much lower compared to conventional treat-
ment systems. In addition to treatment, constructed wetlands are often designed as
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dual- or multipurpose ecosystems which may provide other ecosystems services
such as flood control, carbon sequestration or wildlife habitat. P. 542 (Vymazal 2010)

In addition, because wetlands have a higher rate of biological activity than most
ecosystems, they can transform many of the common pollutants that occur in con-
ventional wastewaters into harmless byproducts or essential nutrients that can be
used for additional biological productivity. These transformations are accomplished
by virtue of the wetland s land area, with the inherent natural environmental energies
of sun, wind, soil, plants, and animals. Because of the natural environmental energies
at work in constructed treatment wetlands, minimal fossil fuel energy and chemicals
are typically needed to meet treatment objectives. (Kadlex and Wallace 2008)
(Guardo 1995) In some cases such as the Lake Manzala Engineered Wetlands Proj-
ect, additional economic activities, such as hatcheries for fisheries can result creating
economically benefits for local communities. In additional engineered wetlands
treatment facilities now being constructed in Egypt now, there are plans to use the
dried sludge from pre-treatment tanks for fertilizers and energy sources for factories.
In these cases, economically valuable resources are being created from the waste,
thereby reducing and reusing resources rather than sending them downstream as
pollutants.

There are many creative ideas for constructed wetlands uses, and a wide array of
engineered approaches, that have become widely tested and employed around the
world. The development of an engineered wetlands demonstration project in Lake
Manzala served as a key example of the potential benefits and challenges of this
approach in more depth.

Lessons for technology transfer:

Important transfer of lessons learned for additional constructed wetlands can
draw from the Lake Manzala experience.

* The original project design included initial construction of a small pilot test

site, and then development of the full scale facility.

While the original plans called for a large scale expansion of the LMEWP to en-
able the treatment of the full Bahr El Baqar Drain, issues with land ownership/land
tenure and costs of land made this untenable. The cost of land near water in Egypt
is extremely high and is in high demand as populations expand. As 98% of the pop-
ulation live in only 4% of the land, due to the extremely arid conditions, the costs
of large scale land acquisition for construction of large scale engineered wetlands
is not feasible. On the other hand, the benefits shown by the LMEWP allowed the
technology to be used in smaller rural communities where land is still dear, but the
need for clean water is greater, and therefore it is cost effective to construct multiple
small scale engineered wetlands rather than very large systems.
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This is a factor that will vary from country to country and region to region. In
areas where land is more habitable and less confined, constructed wetlands are much
more tenable and well suited for waste water treatment.

» Importance of having strong c ountry ownership across all sectors and

levels

Multiple agencies at the national and governorate level have overlapping author-
ity over water pollution, agriculture drainage, and fisheries. To make a substantive
contribution to Lake Manzala environmental quality, all of the key government ac-
tors had to be involved.

The Egyptian Government viewed Lake Manzala as a priority ‘environmental
black spot’ and the lake was been prominently featured in Egypt’s National Envi-
ronmental Action Plan and the LMEWP was included as an important project for
Egypt’s Supreme Committee for the Rehabilitation of Lake Manzala.

As a result the Government of Egypt, and Port Said, agreed to a set of financial
commitments during project formulation, to include covering basic municipal in-
frastructure (land, road access), offices and equipment, and some manpower con-
tributions, for steering committee meetings, etc. In the end, the government has
followed through, and its in-kind contributions have exceeded their initial commit-
ments (Fox 2007).

At the end of the LMEWP the responsibility was turned over the Ministry of
Water and Irrigation for operation and support to the National Water Research Centre
(NWRC) of the MWRI who continues to operate the facility. Future projects that
include the development of similar training centers are advised to develop a business
plan for the facility to ensure it’s long term function and sustainability. Fortunately
this case has not only survived but also thrived and should serve as a model for other
such training centers.

There was a high level of ownership for this project at all levels during the de-
velopment and construction process. There were some issues regarding over ambi-
tious economic targets to benefit local communities through harvesting of plants in
the wetland that did not emerge. However, the expansion of the aquaculture com-
ponent has been key in improving these conditions.

Also there was some expectation among environmental NGOs that the engi-
neered wetlands would be more beneficial to wildlife. While this can be the case in
some constructed wetland projects, it is critical to not overpromise these benefits
and raise unrealistic expectations that these wetlands are constructed for species
conservation. This may be an additional benefit, but generally constructed wetlands
primary purpose is treatment of waste waters using nature’s own technology.

* Investment in constructed wetlands can also lead to beneficial capacity building

for long term sustainable improvements for multiple generations of water
managers.
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In Egypt, the Egyptian Environmental Affairs Agency EEAA invested national
and donor resources into strengthening the monitoring capacity to enable the new
laws and regulations to be successfully enforced. As a result of the success in the
LMEWP one of Marriout lake project components is to further strengthen the na-
tional capacities in environmental monitoring. The Lake Marriout project provided
training and lab equipment for the national institutions responsible for managing
the water quality in the lake. The project also established the first real-time moni-
toring station for water quality on the lake. This station will be tested as a pilot that
can be repeated in other areas to have real time monitoring system for water quality
on the northern lakes and Nile river. These approaches are the same as those being
used in the most advanced countries in the world and will ensure even stronger reg-
ulation, enforcement and compliance with the updated legislation.

Conclusion

The use of constructed wetlands for wastewater treatment is emerging as a tech-
nological approach that mimics the natural functions of wetlands. The function of a
natural wetland is a feat of hydrological and environmental engineering that serves
a critical contributor the function of hydrologic functions throughout the natural
water cycle. Over the recent centuries human activities have changed the function
of natural systems to the degree that we are now facing significant ramifications of
those activities. The recent adoption of technologies that mimic natural processes
is setting the trend towards improved and extended sustainability for communities
around the world. There is a strong need to expand and improve the approaches
used for constructed wetlands around the world as an environmentally friendly, eco-
nomically beneficial approach to waste water management, as part as of larger local,
national and international development objectives.
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SU TOSORRUFATININ INKISAFINDA XIDMOTLORI
OLAN ALIM VO MUTOXOSSISLOR

Telman Salman oglu Agayev - 70

Agayev Telman Salman oglu 1945-ci
ilin mart aymin 10-da Baki sohorindo
anadan olmusdur. 1959-cu ildo 31n6m-
roli maktabin 7-ci sinifini bitirdikdon
sonra Baki Texnoloji Texnikumuna daxil
olmus vo 1963-cii ildo orami bitir-
misdir.1962-ci ildon omok foaliyyatino
baslamisdir. Istehsalatdan ayrilmadan
1973-cii ildo Azorbaycan Politexnik Ins-
titutunu bitirmis vo miihondis-hidrotex-
nik ixtisasina yiyolonmisdir.

1968-ci ildon Baki Su Komori Is-
tismar Idarasinda, 1989-cu ilden “Kom-
munsonayesutochizati” 1B, 1996-c1
ildon Abseron Regional Sohmdar Su
Comiyyatinds ¢alismisdir, 2004-cii ildon
iso “Azorsu” A¢iq Sohmdar Comiy-
yotindo isloyir.

Yiiksok pesokarligi, istehsalat baca-
r1g1, pesosino vurgunlugu, on asast iso
zohmotkesliyi sayosindo iizorino diison
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biitiin vozifalorin 6hdasindon layiginco
golmis, fohlolikdon saha ustasi, miihon-
dis, idaro rohbori vo Sohmdar Comiy-
yatin vitse-prezidenti vozifolorinodok
yuksolmisdir.

Hal-hazirda “Azorsu” A¢iq Sohmdar
Comiyyotindo miisavir vozifosindo ¢a-
ligar.

Telman Salman oglu Agayevin
somoarali omok foaliyyati dovlot toro-
findon yiiksok giymsotlondirilmis vo o,
Azorbaycan Respublikasinin ©Omokdar
Miihondisi foxri adina layiq go-
rilmiisdiir.

T.Agayev istehsalatda pesokar mii-
handis olmaqla yanasi, bir sira ixtiralarin
vo somoralasdirici tokliflorin do miialli-
fidir. Su tochizatina dair bir neco kitaba,
brostiru vo elmi moqalasi nosr olunmus-
dur. Onun 1985-ci ildo Ceyranbatan
sutomizloyici qurgularinin siizgoclorinin

4/2015



SU PROBLEML®RI: ELM V@ TEXNOLOGIYALAR

YUBILEY

siolit materiallart ilo yliklonmasi, 1988-
ci ildo mévcud Ceyranbatan su komo-
rinin layiho mohsuldarliginin inten-
sivlogdirilmasi hesabina i¢cmoli suyun
glictiniin alave 4 m¥/san-o gatdirilmasi
vo homin ilde 1-ci Baki su komarinin
Abseron rayonunun Gilizdok gosobasi
sahosindo gozali hissasinin trssasinin
dayisdirilmasi tizre verdiyi samarasdirici
tokliflor su tachizat1 sisteminin ahongdar
islomasino xidmaot etmisdir.

T.Agayevin 2001-ci ildo patentlos-
dirdiyi “Tabii sularin tomizlonma tisulu”
noaticesinds yeni alinmis kimyovi rea-
gentdon (Azflok) Kiir vo Ceyranbatan su
tomizloyici qurgularinda istifade edil-
misdir.

0, kegmis SSRI Ali Soveti Rayasot
Heystinin Formani ilo 1966-c1 vo 1970-
ci illords yubiley medallar ils taltif olun-
musdur. 1982-1990-c1 illords 3 cagiris
Baki Sohor Sovetinin deputati segil-
misdir. 1981-1990-c1 illordo kegmis « It-
tifagsukanal” Elmi-Todqigat Institu-
tunun (Moskva gohori) Baki filialinin
Elmi Surasiin iizvii olmusdur.

Azarbaycan Respublikasinin “Kom-
munal Tosoarriifat1 ©lagis1” vo “Omok
Veteran1” medali ilo taltif olunmusdur.

T.Agayev 53 illik omok foaliyyatinin
48 ilini su tochizati sistemindo ¢alisaraq
bu sahonin layihslondirilmasinda, tikin-
tisindo vo istismarinda bdyiik tocriibaya
qazanmigdir. Su tochizati sistemindo
gonc kadrlarin hazirlanmasinda onun
boylik omoayi vardir.
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SU TOSORRUFATININ INKISAFINDA XIDMOTLORI
OLMUS ALIM VO MUTOXOSSISLOR

T.Agayev 1-ci va 2-ci ndvba Kiir su
komorlorinin (1969-88-ci illor), 3-cii
novboa Ceyranbatan su komorlorinin
(1970-78-ci illar) vo Baki soharinin bir
cox iri su tochizati sistem vo obyekt-
larinin insasinda va istismarinda istirak
etmisdir. 2015-ci ildo Beynoalxalq Eko-
energetika Akademiyasinin su tochizati
vo qurgulart iizro folsofo doktoru adina
layiq gortilmiisdiir.

1996-2006-c1 illords beynalxalq ma-
liyya institutlari tarafindon (Diinya Ban-
ki, Avropa Yenidonqurma vo Inkisaf
Banki, SECO va s.) Boyiik Bakinin Su
Tochizat1 Sisteminin Yenidonqurulmasi
Layihasinin hoyata kegirilmasindo Layi-
honin icrag1 direktoru kimi ¢alismisdir.
Oguz-Qabals-Baki su komorinin ilkin
Texniki-iqtisadi Osaslandirilmasimin ha-
zirlanmasinda bilavasita istirak etmisdir.

Abseron Yarimadasinin Su Tachizati,
Kanalizasiya vo Yagis Sulari, Tullant1 Su-
larinin tomizlonmosi vo konarlasdiril-
mas1 izro 2035-ci ilo hazirlanmig
“Master Plan”da T.Agayevin foal igtiraki
Comiyyatin rohborliyi torofindon xii-
susiylo geyd olunmusdur.

T.Agayev sorofli hayat yolu kegarak,
omriinii su tochizat1 obyektlorinin layi-
halondirilmasi, tikintisi va istismari ilo
baglamis, zongin tacriibasi, isgilizarligi
ilo xidmotlor gdstormisdir. Uzarino
diison vozifoni masuliyyatls vo loyaqatls
yerino yetirmis,biitiinlikde 6z bilik ve
bacarigini su sektorunun inkisafina
yonaltmisdir.
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Na ucun buz suda batmir?..

"Gozal olmagq iigiin, gozal olmagq kifayat deyil”
Pol Reynal

Molumdur ki, maddolorin 4 (dord)
aqreqat hali mévcuddur: bark, maye, qaz
vo plazma.

Oksor maddolor maye haldan bork hala
kecarkon hocmlori azalir vo sixliglar artir.
Noaticads bu maddsler 6z orintilorindo
batirlar.

Maddolor maye haldan bork hala
kegorkon onun atom vo molekullart bir-
lasorak keyfiyyotca yeni struktur kristallik qafas yaradir vo madds daxilinda sarbast
harakat etmo imkanindan mahrum olurlar. Bir qayda olaraq atom va molekullarin
bu nizamlanmis qurulusu maddonin, maye fazasindaki xaotik horakotdon forqli
olaraq, sixliginin artmasina sobab olur.

Buz da kristaldir, lakin onun sixlig1, digar oksor kristallardan forqli olaraq, su
molekullarinin xtisusi, 6ziinomoxsus xasso vo formaya malik olmasi sobobindon
maye hala nisbaton az olur.

Buzun kristal gofasinin formalagsmasinda adi molekullararas: qarsiligli tosir
quivvaloring nisbaton 10 dofs daha giiclii olan hidrogen rabitasi asas rol oynayir.

Buz kristali, har bir su molekulunun 4 diger molekulla qarsiliql tasir qiivvalori
soraitindo moévcud olan HEKSAQONAL struktura malikdir. Buza g¢evrilorkon su
hacm etibarilo azalmayib, oksina, 6z hacmini 10% artirir. Analoji "anomal" xii-
susiyyatlora hallium, siirmo, vismut, ¢ugun vo bir sira digor maddolorin xolitolori
do malikdir. Mohz suyun bu unikal, geyri-adi keyfiyyatino goro su tutarlarda hoyatin
movcudlugunu tomin edilir.

Ogor buz suda batsa vo suyun maksimal sixlig1 +4°C temperaturda olmasa, gol
va caylar qis foslindo dibinadok donar, su faunasi bu soraitdo yasaya bilmozdi. Belo-
likla, hidrogen rabitosi movcud olmasa idi, buzun sixlig1 1,6 q/sm? olardi va buz
suda batardi.
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Muslliflor igluin gaydalar

Jurnal hagqinda: “Su problemlori: elm vo texnologiyalar” jurnali resenziyali elmi nosr
olmagqla 2014-cii ildo “Azorsu” ASC sodrinin Ne226 15 may 2014-cii il tarixli omri osasinda
tosis edilmisdir.

Jurnalin elmi missiyasi: “Su problemlori: elm vo texnologiyalar” jurnalinda asason su
sektorunun miiasir problemlorini va su tosarriifatinin imumkonseptual masalolorini optimal
nozori vo praktiki uzlasmada elmi-metodoloji cohotdon ifado edon mogalslorin dorcino
istlinliik verilir.

Jurnahin dili: Mogalolor Azorbaycan, tiirk, ingilis vo rus dillorindo qobul edilir.

Olyazmalarin resenziyalasdirilmasi: Redaksiyaya toqdim edilon olyazmalarin dorc
edilib-edilmomaosine resenzentlorin royindon sonra ndvbalilik prinsipi asasinda gorar verilir.

Miislliflik hiiquqlari: Jurnalda dorc edilon mogalslorde miislliflik hiiququ qorunur vo
bu mogqaloslorin biitiin nosr hiiquqglar1 eksklyuziv olaraq “Su problemlori: elm vo
texnologiyalar” jurnalina aiddir. Jurnalda cap edilmis moqalolorin eynilo digor nosrlords
dorcino yalniz redaksiyanin yazili icazosilo, sitatlarin verilmosino iso monbo gdstorilmok
sortilo yol verilir.

Mbogqalalorin tartibi qaydalar:

Olyazmanin strukturu vo hocmi:

1. Mogqalolordo miiallif (vo ya miislliflorin) soyadi tam, ad1 vo atasinin adinin bas hor-
flori, e-mail iinvanlar1 vo togdim olunan isin yerino yetirildiyi togkilatin  adi
gostorilmolidir.

2. Mogalonin motni asagidaki hissolordon ibarat olmalidir: annotasiya (10 satrdon artiq
olmamagq sorti ilo ingilis dilindo), agar sozlor (5-7 s6z), giris, istifads edilon todqiqat
materiallar1 vo metodika, todqgiqatlarin sorhi, natico vo adobiyyat siyahisi.

Motn 8-10 sohifo hacmindon artiq olmamaqla (codval va sokillor daxil) Microsoft
WORD programinda (versiya 2003-2007) Times New Roman, 12 6lgiilii sriftlo, 1.0 interval
vo 1.25 sm abzas buraxilisi ilo A4 formatli voroglorde asagidak: gostoricilorlo ¢ap olun-
malidir:

* yuxaridan 2 sm

* asagidan 2 sm

* soldan 2.5 sm

e sagdan 1.5 sm

Sakillarin adir sakillarin altinda, cadvallarin adlar1 iss cadvallarin {istiinds verilmalidir.
Sakil vo codvollars istinad mdtorizods gostorilir (sokil 1), (codval 2). Diisturlar motndo
Equation Editorla gostorilir. Motndon bir satir sonra adobiyyat siyahisi verilir. Motnda
adobiyyata istinad kvadrat motorizodo roqomlorlo gostorilir [1]. ©dobiyyat siyahisi olifba
sirast ila 12 ol¢iilii sriftlo ndmralonmis sokilda tartib olunur.
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Tartibat niimunasi

Su tachizat1 vo kanalizasiya......
Mommoadov E.A!., Oliyev S.92
"“Azarsu” ASC, Baki sohari, mammadov@...
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The scientific mission of the journal: In "Water problems: science and technology"
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water sector as well as articles reflecting common conceptual water management issues
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Compilation of articles

The structure and volume of the manuscripts:

1. In the article full surname of the author(s) and first letter of his/her name and
patronymic should be mentioned, as well as email addresses, and name of the organ-
ization in which the work was done.

2. The text of the article should consist of the following parts: abstract (not more than
10 lines and in English language), keywords (5-7 words), introduction, study mate-
rials and methods used, interpretations of the studies, conclusion and references.

The text must be printed out on A4 sheets, with single-line spaced, saved in Microsoft
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indentation of 1.25 cm and be no longer than 8-10 pages (including tables and pictures),
with the following margins:

* Top 2 cm

* Bottom 2 cm

e Left 2.5cm

* Right 1.5 cm

The names of tables should be mentioned above the tables, the names of pictures should

be mentioned below the pictures. References to the pictures and tables shall be given in
brackets (picture 1), (table 2). Formulas shall be shown via Equation Editor. Reference list
should be given with one line space after the main body. Reference to external literature
shall be mentioned in square bracket and with numbers [1]. The reference list shall be drawn
up in alphabetical order, with 12 font size and in the sequentially numbered form.

4/2015 135 )



SU PROBLEML®RI: ELM V® TEXNOLOGIYALAR

INFORMATION Sz

Formating sample

Water supply and sanitation .......
Mammadov E Al Aliyev, S. E.2
!Azersu ASC, Baku, mammadov@.......
2ANAS Geology Institute Baku, aliyev@......

Abstract. The paper....

Key words: water sources, drinking water, water quality, sewage network

introduction
In modern times, in Azerbaijan .........
Materials and method used in the study
In the article ..........
Interpretation of studies
Water supply systems ..........
Conclusion
So, as a result of the analysis ........

Reference List
References should be made in the following manner:

1. Rustamov S.H. Rivers of the USSR Azerbaijan and their hydrological features. Baku, Elm,
1960, p.196.

2. I'eonorus Azepbaiimkana. Tom VIII. Hydrology and engineering hydrology. Baku, “Nafta-
Press”, 2008, p. 380.

3. Dakova S. Low flow and drought spatial analysis. BALWOIS Conf., Ohrid, Macedoniya,
May 2004, p. 25-29.

Articles must be submitted to the editorial office (“Azersu” OJSC, 73, Moscow-
Avenue, AZ 1012, Baku, Azerbaijan) in 2 copies .

E-mail: rashail.ismayilov@gmail.com

Contacts: (+99412) 430-08-25/35; (ext.: 27-37).

() 136 4/2015



