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RJja:

Suv harakati hagida umumiy ma'lumot Suvning
oqish tezligi turlari. Daryo oqgimida suvning oqish
tezligini tagsimlanishi  Suvning oqgish tezligini
aniglashningamonaviyusulvavositalari

Suv sarfl va uni aniglashdabajariladiganishlar
tarkibi. Suv sarfini aniglashusullariningtasnifi. Sarf
modeliva uningxususiyatlar



Suvning oqish tezliginio 0 | cninadamhyati

suv sarfini aniglashda

ahamiyati

Suvning oqish
tezligini




Suvning ogish tezligino 6 | cnhahasiyati

gidrotexnik inshootlarni loyihalash va
qgurishda

ahamiyati

Suvning ogish
tezligini

o0l chash




Suvning oqish tezligino 6 | cnhabhasiyati

IImiy -amaliy masalalarni
hal gilishda
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Suvning oqgish
tezligini



Tezl 1 kni o0l chashdan koozI

Buning uchun esa o
tezligini aniglash talab etiladi

Xal g xo00j al

tarmoglarini rivojlantirish

uchun suv sarfini aniq
bilish

Suv rejimining asosiy
elementi hisoblangan suv
sarfini aniglashdan

Turli gidrotexnik va suv x o 0 j #dhootarini
loyihalash, qurish va ulardan foydalanishda ham
0 0 z a sudhig oqish tezligini hisobga olish zarur
bodol adi




Suvning ogishtezligi
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Daryo  o(anidagi  suv
massasining vaqgt birligi
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suvning oqgish tezligini
Ifodalaydi
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Suvning oqish tezli gl nishisababia k k a

Suvning ogish tezligi 4 X |
jonl i k e s ma obzandagi Suv
juda murakkab Chunki hollarda turbulent rejimli
taqsimlang boOoOoO1l a har akat da b
-
Typ6yneHTHbIH NOTOK TypOyIeHTHBIH PeKHM
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L aminar va turbulent rejimli harakatlar

rejimli

Umuman
suyugliklar | > laminar | va > Uurouent
o rejimli

harakatlarga
harakati '
JTaMmmHapHbLIA NOTOK
- JlaMHHApHBIA PeKHM TypOyaeHTHBIA peKHM
>> > e = o=
ol - - » —) p. v
- — . | Za .
TypOSyneHTHbLIMA NOTOK Rs - ‘; ——
.12. e Vo . \
Vax Vmax !
. Puc. 1 A
= B ﬁ |
—> i | {
> | % |
> d | (\p |
== | |
—
| d |
v




Laminar rejimli harakat

Laminarrejimli harakatdasuyuglik massasintashkil etuvchigatlamlarva zarrachalabir
xily o 0 n a loib 2 [zadaleelharakaitgiladi
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Ogim tezligi o@an chuqurligi va shakligabog'lig notekis
tagsimlanganligi

. . . . a) 6) ) 2) 0) ¢)
Oqim tezligi o&an chuqurligi va shakliga £
", i . 1 : — X1
bog'lig va jonli kesma bo'ylab notekis RO 7

tagsimlangan

Hmax
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Bepmxanbuoc pacnpeaeneHHe CKOpOCTeH TeYeHHA B PEYHOM MOTOKe:

0 — THIHIHOE, 6— MON NeAAHBIM MOKPOBOM; &— NOA CNOEM BHYTPHBOAHOIO AkAa (WYrW), 2-— NpH

MONYTHOM W BCTPEMHOM BeTpe; d — NPH RAHAHWH PACTHTENLHOCTH; € — NPH BAHAHHH HEPOBHOCTER AHa,

I — neasvoi nokpos; 2 — caofl wyru; W— HANPaRIEHNWE BETPA; U, — MAKCHMANLHAR CKOPOCTD TEHEHHA,
-u — 00paTHoe TeueHue

Masalan, ogimning hususiyati to'g'i
uchastkalarda aylanma o&anli ogimdan
farg giladi




Daryo ogimida tezlikning tagsimlanishini bog laligi

Daryooqimida
tezlikning
tagsimlanishi
quyidagilarga
bog Il bo ladi
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Tezlik turlari

Mavjud
tezliklar

bir onli

odtacha yoki
mahalliy tezliklar




Tezlik epyurasi

Tezliklar kesimi bilan hegaralangan shakl tezliklar epyurasi deb ataladi

Beprvkans 1 Bepmkans 2 Beprkans 3 Bepruans 4
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olrtacha suvtezliklarining tagsimlanish epyurasi



|zotaxalar

a {‘: H, m

12

0,2 m/c

Ogim kothdalang kesimida migdor jihatdan bir
Xil bodgan tezliklarni birlashtiruvchi chiziq izotaxa
deb ataladi.

Ogim kothdalang kesimida izotaxalarning
tasvirlanishi




Suvning oqishtezligini odchashusullari
klassifikatsiyasi

Parrakning (rotorning) Ogqib ketayotgan
aylanishlar sonini ~ Jismning tezligini
hisoblashgaasoslangan hisoblashga asoslangan
usul usul

Suvning oqish
tezligini odchash

usullari
Ogimning kuch
ta'sirini hisobga olishga Issiglik almashuviga
asoslangan usul asoslangan usul

Tezlik bosimini
hisobga olishga
asoslangan usul

Ultratovushni
moslamalardan
foydalanib tezlikni
aniglash usuli



Parrakningrotorning aylanishlarsoninihisoblashgasoslangansul

ogim tezligini o'lchashuchuneng keng targalganasboblargidrometrik parrakardir. Ular,
odatdaogimningalohidanugtalaridamahalliyogimtezligini o'lchaydilar



Gidrometrik parrak

tezlikni gidrometrik parrak yordamida
o001l c hparsakning 1 sekunddagi
aylanishlarsoninianiglashgaasoslangan

Gidrometrik parrak suvning odish tezligini
jonli kesmaning istalgan nugtasida o0 0 | ¢ h ¢
Imkonini beradi




Gidrometrik parrak aylanish tezligsuvning oqish tezligiga
boghtgl I ¢
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Gidrometrikparraksuvningogishinatijasidaharakatga
kelib vaaylanishtezligi suvningoqishtezligigab o g 6 | 1 ¢
bodl adi




Suvning oqish tezligini hisoblash ifoda

Parrakning bir sekunddagiaylanishlari sonini aniqglab, o
suvning oqgish tezligini quyidagi ifoda yordamida
hisoblashmumkin

V=V,+K3n,

buyerda

V1 suvningoqishtezligi, m/s 3
Vb os hl aezlig,énis c h o
K-koeffitsient,

n-parrakningl sekunddagiaylanishlarisont Ko 6 pc hi | i k Gidrometrik p arrakning
hollardaV,=0,03-0,07/m/sor al bgo ol aa i J=fnNbogol ani sh ¢
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Ogib ketayotganjismning tezligini hisoblashga asoslangarusul

Tezlikni o'lchash uchun turli xil suzuvchi
vositalardan (po Kaklardan) foydalaniladi, ulami

keraklichuqurlikka tushirilishmumkin Yuza
po Kaklari
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Tezlik bosimini hisobgaolishgaasoslangarusul
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Tezlikni o'lchash uchun turli xil konstruktsiyalardagi
gidrometrik naychalar ishlatiladi, ularning prototipi
Pito trubkasi




Pito trubkasi

Tezlik tezlik I\
bosmiga Ah\.
bog Ity holda -
aniglanad

U=y\/2gAh
U
— —

buning uchun naycha ogimga
garagan teshik bilan ogimga kiritiladi.

Tezlik bosmi to'g'ridanto'g'ri
trubadagi sath balandligidan
o'lchanadi O'lchov naychalari
ogimning ma'lum nugqtalarida
mahalliytezlikni ta'minlaydi
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Ogimning kuch ta'sirini hisobgaolishgaasoslangan usul

Tezlikni o'lchashuchun ogimning |
kuch tagsirini sezadigansezgirelement
mavjud bo'lgan gurilmalar
go'llaniladi(tenzometr)

Ular tezliklarning pulsatsiyasini
tekshirishga, oqimning alohida
nuqtalarida tezlik giymatlarini doimiy
ravishdayozib olishgaimkon beradi




Issiglik almashuvigaasoslangarusul

Tezlikni o'lchash uchun ishchi organ sifatida qizdirilgan
elementga ega qurilmalar qgo'llaniladi Oqim tezligi sezgir
elementningsovutishtezligiga garab aniglanadi tezlik gancha
yugori bo'lsa, sovutish darajasi ham shunchayugori bo'ladi
Ushbu asboblar tezlikni doimiy ravishda yozib olish bilan
o'lchaydilar

Tennosoi aiemomeTp  TennoBoii aHemomeTp
Testo 425 «Testo» ~ TKA-KM 00O «Mereonpubop»

Tennooit axemomerp VT 110
«KIMO Instruments»



Ultratovushnimoslamalardafoydalanibtezlikni aniglashusuli

><J
AKYCTUYECKUU AONMNIEPOBCKUN

i npodunorpad Stream Pro

Akustik turdagi o'lchagichlar ogim tezligini
o'lchashuchunDopplereffektidanfoydalanadi

Puc. 1.4 - «CT - 1»




Gidrometrik parrak (vertushka)lar

Gidrometrik parrak suvning oqish tezligini o 6 | ¢ h gosléandadigan eng
asosiyasbobdir.




Gidrometrik parrak xatoli gl

Tadoaama 2 — CpeacTBa H3IMePeHHA CKOPOCTH TeUeHHA BOIbI

Gidrometrik parrak yordamidasuvningogishtezligini 1-3 % gachaxatolikdaaniglashmumkin
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Gidrometri k parrak yordamid
g o 0| ligamusulara d
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Gidrometrik parrak Il H
yordamida tezliklarni o > //
o6l chash vagtida asosan p—={ob o -

guyidagi ikki usul
N gool | ani

Integratsion
usul

4.5-rasm. Tezlikni integratsion usul bilan o°lchash sxemasi.



Nugta usuli

- e 5
- 3 - —_ ) . e r—
N A TIU}_;D — —— ———-“: = ﬂ_.\f 7
_ —[]j:‘{> | ag ¢\/T\'vl-[5—_~r:lf’ l\ \\
) Nuqta usulirﬁi @ @dnhda chuqurlik § = \\
__c34>vert_i ’kal i da maol , |::fc—> \
tanlanadi. , V |
/ o | |—p=€ |
v s :
) %h e — 3:—€> // s | v ;;‘ 5 - //
/ | . ' /
[ubi :W $o3 am N K == DY, /
Y um -

Agar vertikalda 5 ta nugtadatezliklarni o 6 | ¢ h a mo ¢ tukamikg, chuqurliklari quyidagi
tartibdabelgilanadi

1-nugtadgrarraksuvyuzasidarl0 smchuqurlikkatushiriladt

2-nuqta0,2h chuqurlikda

3-nuqgta0,6h chuqurlikda

4-nuqgta0,8h chuqurlikda

5-nuqtao 0 z aulmigayaginb o 6 1 a d |



Integratsion usul

Pucynow 1

Bu usul yordamida

'~ vertikaldagi o 6 r t atezlikra
yoki butun jonli kesmabo'yicha
o'rtachatezliknit o 0 g dor G gdoar|
aniglashmumkin

Vertikaldagi o'rtacha tezlikni integratsion usul bilan aniglashdagidrometrik
parrak astasekin suv yuzasidano'zan tubiga tushiriladi Shu vaqt davomidagayd
etilgansignallarsonisanalboriladi.

Gidrometrik parraknitushirishtezligiunik o 6 t teztigigatdngbo @shikerak



Gidrometrik parrak yordamida nugtada oochangan tezlikni
hisoblash

Buning uchun tezlikno &clhash jadvali tuzadi

Tezlikni o‘Ichash jadvali, vertikalning chuqurligi 2,54 m

oy Vertushka 27 |-
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Gidrometrikparrakasosiy qismlari

Puc. 74, CxeMa BepTYWKH

1. Parrakvinti yoki rotor,

2. Vertushkaningkorpusi
3.Hisoblashkontaktmexanizm;
4. Dumi (stabilizator)




Gidrometrik parrak (vertushka)lar turlari

Bepmywku xonua XIX eexa Ilepeas zudpomempuueckas drtushkasi
eepmyuwra Bonommana (1790)

Cosparenem
rMAPOMETPUYECKON
BEPTYLLKM CYuTaIOT
HeMeLKoro
rMApoTeXHUKa

"Wl Peittrapaa

il Bonktmana (1767 -
1837 rr.), Bnepable
NPYMEHWBLUETO Takom
npubop B 1790 r. ans
onpesenexus
CKOPOCTM TEYEHMS
pekn AnbObl.




Zamonaviygidrometrikvertushkalar

C2- kichik gidrometrik

vertushka
T
¢
s
== |
e — J'l.

Y W LT
Puc. 13, Tupporerpimeciue eeprymin (Hoskin 0
Scientific, Kanaga) (mo [11])




Zamonaviygidrometrikvertushkalar

Puc 7. Yrmsepcamsuesi HCTI C-31 (varepsans: Puc. 8. B eprymmxa ITpaiica USGS TYPE AA MODEL 6200

BMHTA: JI—IaTyHb, I —IUIAaCTHK, - 1 - . -
A = i 7 OTT- (Rickly Hydrological Comparry. CIIIA) (1o [12: 19])

Hydrometnie, r. Kenmrrern I epniarnia) (o [18])

Puc 9. Beprymxka [Ipaiica USGS TYPE AA_MH Puc. 10. Beprymxka IIpaiica USGS TYPE AA-ICE MODEL
MODEL 6215 (Rickly Hydrological Comparry. 6240,
CIIA) (o [12:19]) USGS TYPE AAICE-P MODEL 6245

(Rickly Hydrological Comparry. CIIIA) (1o [12: 19])

https://docplayer.ru/60797029D-e-klimenkarazvitiegidrometricheskikvertushekv-rossiti-za
rubezhom.html



Zamonaviygidrometrikvertushkalar

Puc. 11. Universal Current Meter —Model 6500 Puc. 12. Miniature Current Meter — Model 6505
(llgigkly Hydrological Company, CIIIA) (ro [12; (Rickly Hydrological Company, CIIIA) (o [12; 19])

Pc. 13"- Funpowmeme seprymusi Model 001.  Pyc 14, Tuppomerpirueckme seprymsm Model 106
002 (Valeport Limited. Beauxobpuranna) (o [21])  (Valeport Limited, B emxo6puranma) (o [21])



Zamonavly gidrometrik suvtezligini o @hagichlar

Nautilus C 2000induktsion
suv tezliginio @¢hagich




Zamonaviy gidrometrik suvtezligini o ghagichlar
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Zamonaviy gidrometrik suvtezligini o ghagichlar

Puc.6. Axycmuueckuit oonnieposckuit npogunozpagh Rio Grande

http://www.ecomos.ru/kadr22/nowostBlank.asp?fajl=new12.05.10.htm



SUv sar f

4 N

Suv sarfi haqgidagi

maol umot | a

quyidagilarda muhim
ahamiyatga ega

N /

gidrotexnik inshootlarni loyihalash
qurish vaekspluatatsiya gilishda



Suv sarfi tushunchasi

Daryoning k o 6 n d gifqimnidag vaqt birligi ichida
ogibo 6 t a duvmigdarigasuvsarfideyiladi



Suv sarfining ifodalanishi

Suv sarfi kichik ariglar, soylar, buloglarda /s, daryolar va kanallarda esa m?/s
0 0 | clhwrlklarida ifodalanadi

Ares = Dagth s Wideh

Discharge = Biea s ooy




Gidrol ogi k rejogmsnosil pokgansah

Suv sarfi har ganday daryoning gidrologik rejimini P TYITAMART - [T OBraARART

00r gaaengasdsigkeo 0 r s at lir lwsodlanadid a E
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Daryoo 6 z a b © d b althimmaa n
0 0 z g a r unslah Ihaakatlanayotgan
P TYITASTART - T OBEMIARART suvningmigdorigab o g 6 | i ¢

Shu bilan birga suv rejimining hamma
elemrentlari ham suv sarfiga b o g 6Holdag
ob6bzgar adi

W, maH. m?




Suv sarfini aniglash joyi
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Suv sarfi maxsus tashkil o
gilingan gidrometrik 5 s
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Gidrometrik stvor

Gidrometrik stvor degandadaryoningogimy o 0 n a Ipermehdikudyarholatdao matilgan va
suvsarfinidoimiy ravishdao Igdhabborishgamkon beradigamqurilmatushuniladi
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Suv sarfini bel gi | angan
bajarish zarur:

1) gidrometrik stantsiya yoki post uchun daryo
uchastkasinianlashva undagidrometrikstvorniqurish

2) tanlangan joyning holati va suv sarfini aniglash
usullarigab o g blda gidrometrik stvorni kerakli asbob-
uskunalabilanjihozlash

3) gidrometrik stvorda suv sarfini, suv Yyuzasining
nishabligini, muzlashhodisalarini,meteorologik elementlarni
vaboshqgasuvrejimi elementlarinmuntazankuzatibborish

4) suv sarfini, oqim migdorini aniglashva daryoogimining
yil davomidaaqgsimlanishinhisoblash

5) suv sarfini aniglash vaqtida bajariladigan barcha
Ishlarning maxsus g o 6 | | &alablaa asosida amalga
oshirilishiniuzluksiznazorafilib borish
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Suv sarfini o606l chash anigliglini
suvning bir tekis ogadigan joyi tanlanadi

A Daryok o 6 n d qirlgiminbgo 6 y sugnmgumumiy ogishy o 6 n abir kils h i
b o6 lkerakh i

A Suvning oqish tezligini gidrometrik vertushka yordamida yetarli aniglikda

o 0 | cuclaumuhingkiymati kamsuvli davrida0,15-0,25 m/s dankamb o 6 | ma s |
kerak

A T o 0 buvlinva toshgin davrlarida esa suvning ogish tezligi 3,0-4,0 m/s dan
oshmaganmaajul.




Gidrometrik stvorning jihozlanishi

Gidrometrikstvorquyidagimoslamalabilan jinozlanadi

1. Agar suvni kuzatishjoyi stvordananchauzoqdajoylashsa,stvor suv kuzatish
joylgaoornati | adi

2. Balandlikreperlariquriladi;

3. Suvningchuqurligi,suvningoqishtezligi va boshqaelementlarino 6 | cuchaurs h
gidrometrikk o 0 posilgakbgelanchakgayiq,kater,solvaboshgalab o 0 karus h

4. Nishablisuvkuzatishjoyi belgilanadi
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Gidrometrik stvorning jihozlanishi

Gidrometrik k o 0 pkichikkdaryo va kanallarda
guriladi. Gidrometrikk o 6 p daryk kengligi 50 m gacha

mumkin
Ag i r g tnahgagnkalmurilgan
fosmak o 6 pri k

Gidrometrik belanchakfulka) suvning oqish
tezligi katta va qirg @glari baland tog Odaryolarida
gooO !l |.&0n irlgaquapltikalr a 6 | t goadadyolarida

gidrometrikyulkalaro 6 r nat i | adi
Daryokengligi 150- 200mb o 60 | gidrantketak
gayiglargo ol l.ani | adi

Gidrometrik postlar (alyulkali, b-paromli,
v-distonsion moslamali)



Gidrometrik stvorning jihozlanishi

Amaliy ishlarda daryo qirg @gidagi xonadao 6 r nat i |

uzoqdan o 6 | ¢ h agdronteirik moslama GR-64, GR-70 dan
foydalaniladi GR-64 va GR-70 yordamidakengligi 100 m gachava
chuqurligi 12 m gacha(GR-64 m da daryoningkendigi 200 m gacha)
b o 6 Idgrgolardachuqurliko 6 | c iBhrsnihsuvningogishtezligini
va muallaq ogiziglarni aniglash uchun suv namunaolish va boshqga
ishlarni bajarish mumkin Chuqurligi katta daryolarda chuqurlikni
o0 0 | cvagidrametrikvertushkankerakli chuqurlikkatushirishuchun
gidrometrik yuk ishlatiladi Gidrometrik vertushka kronshteyn
yordamidagidrometrikyukkamahkamlanadi
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Xarakterli suv sarflari

OO0 | ¢ h asahjdsidar uning o 0 r t akantka
oo0rtawknaodort gilskhaor t & o loyalk
hamdaeng yugori va eng kichik giymatlari aniglanadi
Bu kattaliklar bir nom bilan xarakterli suv sarflari deb
ataladi
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Ogim hajmi tusunchasi

Ma 6 | wagt davomidagi suv sarflarining o 6 r t ac h a
giymatlari asosidadaryodanshu vaqgt ichida ogib o 6 t gua n
migdoriogim hajmi hisoblanadi

Oovem cmoka

W=86400Q T




Suv sarfi dala sharoitida aniglash

Suv  sarfi dala  sharoitida
gidrometrik asboblar va turli usullar
yordamida aniglanadi.



