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ABSTRACT

To date, significant progress has been made in the application of contour blasting
when cutting ledges in quarries. However, a number of key issues on the forecast
assessment and selection of a rational technology for cutting ledges, as well as
improving the parameters of borehole explosive charges during contour blasting, have
not been resolved. At the same time, when choosing the parameters of drilling and
blasting operations, the requirements of the stability of the sides of quarries are not
sufficiently taken into account. In this regard, there is a need to carry out scientific
research on the development of methods for managing the stability of the sides of
quarries, taking into account the technology of conducting BWR, improving the
parameters of contour blasting and obtaining steeper and more stable slopes of ledges
on the limit contour of the quarry to ensure the safety of the legal massif, the safety of
mining operations and reducing the volume of overburden work.

Keywords. Electrical energy, losses, power, work, pump, rated force, rated
current, rated current of the stator, stator, pipe, current and anangular velocity.

AHHOTAIIHUA

K nacmoswemy epemenu oocmucHym npozspecc 8 NpUMEHEeHUU KOHMYPHO2O
pacuupenusi npu npoxooke ycmynog 8 kapvepax. QOHako He peuter pso 60NPOCo8 no
NPOCHO3HOU OYeHKe U 6blO0PY eCmeCmEeHHbIX MEXHON02UU HApe3Ku YCMmynos, a
makdice yepo3ze napamempos CK8ANCUHHBIX 3aps008 BB npu konmypuom 3pulée. B mo
Jlce  epeMsi npu  8bloope napamempos 0ypo83pul8HbIX PAOOM  HedOCMAMOYHO
yuumuvleaomcs mpebosanus ycmouyugocmu 0O0pmos kapvepos. B cesasu ¢ smum
uccnedo8anuem NnpoeoOSMCcs HAYUHble UCCAe008AHUsL NO PA3pabomKe Memooos
VIpasieHUus  UCCAe008AHUAMU  DOPMOBHIX  UCCIEO08AHUL C  PACCMOMpPeHUem
mexnonoeuti bBP, ymounenue napamempos KOHMYPHO2O UCCIeO08AHUS U NOTYUeHUe
bosee Kpymuvlx u yCmMoudUsbix OMmKoCo8. YCmMyno8 no npeoeibHoMmy KOHmypy Kapbepa
07151 0becneueruss COXPAHHOCIU NPABOBO20 MACCUBA, DE30NACHOCMU 20PHbIX pabom u
Kpacomul 00bema 8CKPbIUHbBIX pabom.

Knioueevie cnosa. Dnexmpuueckas snepaus, nomepu, MOWHOCM, paboma, Hacoc,
HOMUHAIHOE YCUulue, HOMUHAIHbIE MOK, HOMUHAIHLIL Koedhuyuenm MowHocmu,
MOMEHM UHEPCUU pomopd, HOMUHATHbIL MOK cmamopa, cmamopa, mpyoda, mox u
Veno8asi CKOpOCM.
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KIRISH

Ma’lumki, elektr energiya iste’moli yuqoriligi va isrofi, katta quvvatli elektr
ta’minotiga ega korxonalarning texnik-igtisodiy ko‘rsatkichlariga salbiy ta’sir etadi.
Xususan, uning bahosi yillik ekspluatatsiya xarajatlariga go‘shiladi. Shu sababli ishlab
chigarish jarayonlariga ta’sir etmagan holda elektr energiya isrofini kamaytirish va
iste’molini ratsional qisqartirishga qaratilgan chora-tadbirlarni ishlab chigish
muximligini ko‘rsatadi.

“Shurtan” NGQCHB yong‘in xalga nasos stansiyasi misolida texnologik
jarayonlarni xisobga olib elektr yuritmalarni zamonaviy boshgarish qurilmalarini
go‘llagan xolda elektr energiya iste’molini gisqgartirish masalalarini ko‘rib chigamiz.

Tipi 1D-250-125 nasosining ishchi gildirak burchak tezligini o‘zgartirganda
ishchi parametrlarini hisoblash talab gilinadi. Nasos agregati 4 A tipidagi yuqori
kuchlanishli asinxron elektr motor (380 V) bilan jihozlangan.

Nasosni passport ma’lumotlari:

+ Nominal ogim Qnom = 250 m®/soat;

* Nominal napor Hyom =125 m;

* Nominal FIK nngom = 0,76;

» Nominal aylanish chastotasi npom = 3000 ayl./min (0pem=314 c-1).

Elektr dvigatelning passport ma’lumotlari:

* Elektr dvigatelning nominal quvvati Phom = 160 kVt;

* Nominal tezlik nasosning nominal tezligiga muvofiq;

* Elektr dvigatelning nominal FIK 4y = 0,948;

* Nominal quvvat koeffisienti cos@nom=0,87;

* Stator nominal toki Inom = 268 A;

* Dvigatelni yuklanish qobilyati A = Mmax/ Mnom = 2,8;

« Rotorni inersiya momenti Jgy =5 kg-m2.

1-jadval
Oy davomida suv iste’molining kunlik jadvali

1.03. 2.03. 3.03. 4.03. 5.03. 6.03. 9.03.2
Kun 5 5 5 5 5 5 7.03.22 | 8.03.22 5
Q m® | 3500 3500 3400 3500 3950 3800 3850 3850 | 3850
Kun |10.03.22 | 11.03.22 | 12.03.22 | 13.03.22 | 14.03.22 | 15.03.22 | 16.03.22 | 17.03.22 182'(2)3'
Q m? | 3850 3850 3850 3850 3850 3850 3850 3850 | 3850
Kun | 19.03.22 | 20.03.22 | 21.03.22 | 22.03.22 | 23.03.22 | 24.03.22 | 25.03.22 | 26.03.22 272'(2)3'
Q m3 | 3750 3750 3750 3750 3800 3850 4100 4150 | 4200
Kun | 28.03.22 | 29.03.22 | 30.03.22 | 31.03.22
Q m3 | 4200 4300 4300 4300
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Nasos p= 1000 kg/m?® toza suvni haydaydi va Ns=60 m bo‘lgan quvur tizimida
ishlaydi, bu suvning eng yugori ko‘tarilish nugtasi va nasosni o‘rnatish joyi o‘rtasidagi
geodezik balandliklar fargiga mos keladi (Z; - Z).

Nasosni ishchi gildiragi burchak tezligini o‘zgartirish uning barcha ishchi
parametrlarini o‘zgartirishga olib keladi. Bu nasosning ishchi xarakteristikasini ham
o‘zgartiradi. Nasosning xususiyatlarini boshga burchak tezligiga gayta hisoblash
formulalari yordamida amalga oshiriladi [7]:

- Ogim uchun:
9 _ @1,
Q2 Wy (1)
- Napor uchun:
i _ (@1y2
= 2
- Quvvat uchun:
N1 (@1y3.
Wk ®3)
- Statik garshilik moment uchun:
My o (©1y2-
w = OO (4)

Yugoridagi (3) va (4) formulalardagi tenglik taqribiydir, chunki ogim Q va bosim
o‘zgarganda, samaradorlik bir vaqtning o‘zida o‘zgaradi. Ishchi g‘ildirakni
o‘zgaruvchan burchak tezligi bilan ishlaydigan nasosning bosim xarakteristikasiga
muvofiq kvadratik parabolaning tenglamasi bilan tavsiflanadi:

H =Nf(w:7)2 — SQ%, (5)

Bu yerda N - nasosning nol ogimiga mos keladigan fiktiv napor, hisob-kitoblarda
uni olish kerak: toza suv nasoslari uchun N#=1,25- Npom; Nnom-nasosning nominal
napori; ®, ®yem - MOS ravishda nasosning o‘zgaruvchan va nominal burchak tezligi; St
- nasosning gidravlik fiktiv garshiligi.

Oy davomida jami suv iste’moli Qoy = 621,3 ming m*/oyni tashkil etdi. Nasos
kun bo‘yi ishlaydi, bu yillik hisobda T,= 8760 soat/yil.

Nasosni fiktiv naporini aniglanadi:

Ni=1.25*Np,m=1.25*125=156,25 m

bu yerda 1,25 koeffitsienti toza suv nasoslarining fiktiv naporini aniglash uchun
tavsiya etilgan giymatdir.

Nasosning ishchi maydoni uchun chegaraviy burchak tezligi aniglanadi

. He _ 60 1 L
w = wnom\/:f = 314 /156.25 = 192.74 ¢~* qabul gilinadi.
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1-jadvalga muvofig minimal suv iste’moli Qmin =3,4 ming m*/kun aniglanadi.
Shunga ko‘ra soatlik suv iste’moli, nasos 24 soat/kun ishlaganda, = Qmin = 141.7
m3/soat.

Nasosi ishchi kolesosi minimal burchak tezligiga muvofig minimal suv sarfida
aniglanadi.

_ 60 34\ _ -1
Wmin = 314\/181 25 T (1 N 181.25) (250) =2391c
omin=239,1 ¢> 04=192.74 ¢** muvofig, nasos 1-jadval ma’lumotlariga muvofiq

ishchi maydonda ishlaydi.
Ishchi maydoni ichidagi burchak tezligini hisobga olgan holda ogim, bosim, F.I.K
va nasos quvvati o‘zgaruvchan burchak tezligidan aniglanadi:

w
Hp ()2 — 156.25 (5(1’2) —~ 60
Q = Qnom nom = 250 * = 48.4
Hy — H, 156.25 — 60
Wi \ 2
Hy « ()" ~ H
c+(nom+ c)* Hf_Hc
151.25 (5(1)2) — 60
— 60 + (125 + 60 = 62.5
+ (1254 60) » — =0 -5
~ 1= fom _, 1-0948
Mnom = 1— (wmin)o.se - (@)0.36 = 0.938
wnom 314‘

Ishchi gildirakni har xil burchak tezligida aniglangan ma’lumotlar 2-jadvalga
kiritilgan. Nasos quvvatini hisoblashda formulaga sekund bo‘yicha ogimga
almashtirish kerak, bu soatlik ogqimni 3600 ga bo‘lish yo‘li bilan olinadi.

Nasosning nominal quvvati ogim, quvvat va F.l.K ning nominal giymatlari bilan

belgilanadi.
PQnomHnom 1000 % 0.07 % 125
Nnom = = = 112.87 kWt
nom 1020,0m 102 % 0.76
Fomany? 156. zs(zgg) ~60 5
Q1 = Qnom\/T = 250 *\/ Teermco = 48.4 m*/soat

p(Ly2 156.25(22%) "~60
Q7 = Qnom\[% = 250 *\/ (314) = 250 m3/soat

Hf—H, 156.25-60
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Wnom

Dmin )2 _

H

© =60 + (125 + 60) *

Hl = Hc + (Hnom + Hc) *

151.25*(%)2—60

151.25+60

Hg+Hc

=629m

Hf*(“’min)z_H

Wnom c
H, = H.+ (Hppm + H,) * =60 + (125 + 60) *
Hg+Hc
151.25+(32)" 60
(314) = 142.34m
151.25+60
1- 1-0.948
NMnom1 = 1 — wm:]_:otr)r.l% =1- T700036 — 0.938
(wngm) (m)
1-Nnom 1-0.948
Nnom7 = 1 — w036 — L T T3n036 = (0.948
(wnom) (m)
N1 — pQH — 1000%48.4%x62.9 — 217 kW
1021, 102+0.938
L = pQH — 1000%250%142.34 —112.87 kW
10271, 102+0.948
2.1.-jadval
Ogim, napor, F.1.K va quvvatni hisobiy giymatlari.
o, ¢t 200 220 239 260 280 300 314
Q, m¥/soat | 48,4 | 103 140,75 |171,4 | 203 230 250
H, m 62,5 |887 116 1486 | 181,7 |2184 |245
TNkun 0,938 |0,9404 | 0,942 0,9443 | 0,946 0,9471 | 0,948
N, kW 21,7 46,14 63,04 76,77 90,93 103,02 | 112,87
Olingan natijalarni 2.2.-jadvalga keltiramiz.
2.2.-jadval

Burchak tezligi, oqim, napor va quvvatning nisbiy birliklardagi hisobiy giymatlari

® 0,636943 | 0,700637 | 0,761146 | 0,828025 0,89172 | 0,955414 1
Q 0,1936 0,412 0,563 0,6856 0,812 0,92 1
H* 0,5 0,7096 0,928 1,1888 1,4536 1,7472 | 1,96
N* 0,192257 | 0,408789 | 0,558519 | 0,680163 | 0,805617 | 0,912731 1

Yugorida keltirilgan va ilmiy jihatdan asoslangan takliflarni amalga oshirilishi
korxona uchun bozor iqgtisodi sharoitida samarador bo‘lishi bilan bir vaqgtda butun
energotizim holatini yaxshilashga oz hissasini go‘shadi.
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Ushbu takliflar Sho‘rtan NGKCHB suv ta’minoti yo‘nalishlarida asinxron elektr
dvigatellar chastota rostlash qurilmalari orgali boshqarish joriy etildi, hamda dastlabki
igtisodiy samaradorlikka erishildi. Ushbu yo‘nalishda ishlarni bosgichma-bosgich
amaliyotga joriy etish bo‘yicha tadgigotlar olib borilmogda.

XULOSA
Ogim, napor, quvvat, statik garshilik moment va quvvatning nisbiy birliklardagi
hisobiy giymatlarini yuqorida ko‘rsatilgan formulalar yordamida aniglandi va bir
stupenli markazdan qochma nasos sxemasi va uning ichki xarakteristikasini va boshga
sxemalarni o‘rganib chigdik. Yugorida keltirilgan va ilmiy jihatdan asoslangan
takliflarni amalga oshirilishi korxona uchun bozor iqgtisodi sharoitida samarador
bo‘lishi bilan bir vagtda butun energotizim holatini yaxshilashga o°z hissasini qo‘shadi.
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