PacueTtHo-rpadguueckas padbora
«JIBMKEeHHE KUAKOCTH B TPYOOIIPOBOAAX)

OT mnyHkTa A TpOJOXKEHA BOJOMPOBOAHAS CEThb K MOTPEOUTENsIM C
MOCJIEIOBATEIbHBIM M TapaJlIeIbHbIM COEJUHEHUEM CTaJbHBIX TPYOOIPOBOJOB
(pucyHnok 1). TpybonpoBon A-Jl 3akanunBaeTcsi 3aaBkKoi. TpyOompoBoax A -I'
Ha TOCIEHEM YYacTKe UMEET paBHOMEPHO paclpeeIeHHbI MyTeBOH 00BEMHBIN
pacxon ¢. BogonpoBoa A-B umeeT KoJIbLIeBOE COEAMHEHNE.
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Pucynok 1 - Cxema BomocHaOKeHUS

Boga B cucremy mojaercs U3 e€MKOCTH (BoJOHamopHasi OaimiHs, Touka b,
PUCYHOK 1), B KOTOpOU MOAAEpP>KUBAETCS MOCTOSHHBIM YPOBEHBb IIEHTPOOESKHBIM
HacOCOM, JOMYCTUMBIN BaKyyM Hacoca paBeH Hy =4 m.

1 Onpenenutsb

1.1 pacnipenenenue pacxoa BOJbI B TapajlIeNIbHBIX BETBSIX BOAONPoBoaa AB

1.2 morepum Hamopa B CETHM BOJONPOBOJAA, IPH 33JaHHBIX JJIMHAX YYACTKOB
BOJIOIIPOBOJIOB U PACX0JI0B B CETH;

1.3 mnoBbllleHHE AaBi€HUsA B BoaonpoBoAe Al mpu BHE3alIHOM 3aKpbITUU
3aJIBUKKU.

2 IlpousBectu BBIOOp HAcoca U IMOCTPOUTH XapPaKTEPUCTHUKY BOJOMPOBOIHOM
CETH, OIpeIeNIUTh pabouyro TOUKY Hacoca.

Hcxoaublie TaHHbIE AJI pacyeTa MpuBeeHbl B Tabnuuax 1, 2.



Taoauua 1 - UcxoaHble JaHHbIE - JJIMHBI YY4aCTKOB BOJAOIPOBOAA

Bap JJIMHBI y4aCTKOB, M
na"H | BA AB |Bsy | 6162 |6116 |6126, | AT Iey a1y | AL I, I, I,
T
1 1000 500 |30 70 120 160 95 55 |80 120 | 100 | 50 600
2 1500 1200 | 35 60 110 110 80 65 | 100 {90 |65 |90 120
3 5000 2500 | 40 50 90 140 85 70 |90 8 |75 |85 150
4 1200 8000 | 45 40 100 120 60 90 |85 70 190 | 80 700
5 2500 4000 | 90 30 200 140 65 70 | 95 80 |85 |75 450
6 8000 3000 | 60 80 140 130 90 40 | 60 100 | 110 | 150 | 300
7 4000 1500 | 80 45 95 150 70 80 | 70 130 | 90 | 120 | 350
8 3000 2000 | 70 55 80 125 50 55 |50 110 | 60 | 110 | 400
9 6000 1000 | 65 65 130 180 100 40 | 55 60 |50 | 160 | 500
10 2000 6000 | 85 75 115 145 110 60 |75 130 | 70 | 100 | 200
Tabauna 2 - UcxonHble JaHHBbIE - 3HAYEHUE PACX010B
Homep 0 |0 | 0 q O, | Os
BapUaHTa n/c 1/(c M)
1 6 60 54 1,5 15 45
2 10 45 72 1,8 23 30
3 4 18 80 2,1 51 35
4 15 24 60 3,2 30 20
5 23 32 18 2,6 12 60
6 51 65 24 1,4 65 45
7 30 14 45 3,6 40 18
8 12 76 30 1,2 54 24
9 65 40 35 2,4 72 32
10 40 36 20 2,8 80 15
AJITOPUTM pelIeHUus
1 BononpoBoaHasi ceTh pa30oUBaeTCs HA YaCTHU:
yacTb | - g0 BogoHamopHoil vactu (Touka b, pucynokx 1), wacts 1.1 -
BcachIBaroluii TpyOornpoBoa (40 Hacoca), 4yacTh 1.2 - HamOpHBIA BOJOMPOBOJ;
4acTh 2 - 32 BOJOHANOPHOW OanrHeil, MarucTpaibHbI BOAOIPOBO/I.
2 OmnpenensieTcs CyMMapHbIN pacxXo/ CETH, CyMMUPYS PacXobl )KUIKOCTH
Qi v q°lp.2.
3 PacyeT BcachIBaronIeEro BOJONPOBOAA, y4acTok 1.1.
3anuceiBaeTcs ypaBHeHue bepHymim
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Z+—1t+—1—1=7Z +2+2 24} (D)
y 28 y 28




Uil IBYX C€YeHHH TpyOompoBoja - CBOOOJHOTO YPOBHSI MOBEPXHOCTH BOJABI B
BOJIOEME U JIMHUM YCTAaHOBKM Hacoca. JlomycTHUMbI BaKyyM B CE€TH IMPUHUMAETCS
paBHBIN 6 M.

3HaueHUE CKOPOCTU ABUKEHHUS BOJABl B CETH OrPAHUYEHO IO TEXHUYECKHM
ycIoBUsM M Haxomutcs B uHTepBasie 0,5 ... 0,8 M/c. 3Hasg cyMMapHBbIil pacxoa B
CETH U 3aJ]aBasi 3HAaU€HHUE CKOPOCTH MOTOKA, U3 YCIOBUS HETPEPBHIBHOCTU
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omnpezenseTcs AuameTp Tpyoomnposoaa Dy, koTopslii 3aTem yrounsiercs no 'OCT.

Koadppunment Kapuonuca a nHaxoautcs B npenenax 1,16 .... 1,12.

Ilpn ompeneneHnun norepp Hamopa hy KO3(QQHUIUEHT CONPOTHBICHUA

ABHKCHHIO IIOTOKA A OIIPCACIIACTCA 110 OHHOﬁ N3 SMIIUPUYICCKUX q)OpMy.H
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U3 YCIIOBHSI, UTO PEXKUM ABUKEHUS KUAKOCTH TYpOYICHTHBIA Pa3BUTOM.
Pemas ypaBHeHue bepHysum, onpenensercs BbICOTa yCTaHOBKH Hacoca H, .
4 PacyeT MarucTpaibHOTO BOJOIPOBOJIA, YUACTOK 2.
4.1 PacueT KOIBIIEBOIO yyacTKa BoAonposoaa AB
CocraBnsieTcss ypaBHEHHE OalaHca pacxoja Ha y4yacTKax CETH Ul y3JIOBBIX

TOYCK

Qs=qi + Q@+ q3
IIpu cocraBicHMK ypaBHEHHI OajlaHca PacXol0B KOJHYECTBO HEM3BECTHBIX
pPacxo0B BCera Ha eIUHMILY OOJIbIIE YHC/Ia YPaBHEHHI.
3aMbIKaloOIIee YCIIOBHE pacyeTra KOJBIEBOIO Yy4acTKa CETH CIEAyeT u3
ypaBHEHHs BepHYIUIM, KOTOpOE YCTaHaBIMBACT PAaBEHCTBO IIOTEPh HAmopa Ha
KOJIBIIEBBIX Y4aCTKAX CETH

h;=h,=h;. (4)
[ToTepu HAamopa paBHBIE
Ve
g, (5)

B IICPBOM HpI/I6JII/I)KCHI/II/I ONPCACIIAIOTCA IIPpU PABHBIX CKOPOCTAX KXHAKOCTH Ha
KOJIBIICBBIX YYACTKaX, KOC—)(i)(I)I/II_II/IeHT COIMIPOTHUBJICHUA TIPUHUMACTCS PABHBIM A=

0,0005 m.
Torna ycioBue paBeHCTBa IOTEPh HANIOPA 3AIUILIETCS BRIPAKEHUEM

b

VR
A=21
rjae 24

OnpenenuB 3HaYeHUE AUAMETPOB TPYOOINPOBOJIOB, YTOUHSAETCS 3HAYCHUE
CKOPOCTH, PEXHM JBHXKEHUS, 3HaueHHEe KOd(P(OUIIMEHTa CONPOTUBICHUS, U
oTpejeNsieTcsl 3HaYeHUE Pacxo/ia B KOJBLEBBIX y4acTKaX TpyOOmpoBoaa.

4.2 Tlotrepu Hanopa Nnpu ABM>KEHUU KUIAKOCTH Ha ydacTkax cetu AJl, AB, AT’
OIIPENEISAIOTCS U3 YCIOBUS MOCIIEI0BATEIBHOTO COEUHEHHS] TPYOOIIPOBOIOB
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4.3 1Ipu BHE3aITHOM 3aKPBITUM 33ABMKKK Ha JUHUU AJl, pe3KO MOBBIIIAETCS
JABJICHUE U BO3HUKAET TMAPABIUYECKUN yJap, BEIMYMHA KOTOPOTO ONpPEIEIISIeTCA
13 yCIIOBUS

aAP=p-c.V, (7)
rae AP - nmoBelieHue nasieHus, [1a; p - m1oTHOCTH BOJBI, paBHAs 1000KF/M3;
C - CKOpOCTbh pachpOoCTpaHEHHs YIAapHOH BOJIHBI, M/C; V) - CKOPOCTh JIBUXKCHUS
KHIKOCTH.
CKopoCTh pacnpoCTpaHEHUs yIAPHOU BOJIHBI paBHA

)
(8)

rae 1425 - ckopocTh pacnpocTpaHeHus 3ByKa B BOJE, M/C;

d - BHYTpeHHUI auamerp TpyOompoBoja, M; O - TOJIIWHA CTEHKHU
TpyOOIpoBOAa, M;

E, - MOZYJIb YIIPYTOCTH HIKOCTH, PaBHbIi 1151 Bozbl 2,03-10°T1a;

E,,, - Monyb yIpyrocTH MaTepHana TpyooIpoBoa, PaBHbIA 210" ITa.

4.4 Onpenensiercss JIUKTYyIOIas TOYKa CETH - Haubojee yaalieHHas
(pacmionioxkeHHass Ha HauOoOJIbLIEH BBICOTE) TOUYKA BOJOMPOBOAA, JUISI 3TOTO
ONpENIENIMB MMOTEPU HAIopa mno JynuHe ydacTkoB cetu - AJl, AB, Al' npu ycnosuun
3aJIaHHOTO0 MUHUMaJbHOrO Haropa B cetd H, = 10 M, onpezaensiercss HauOobliee
3HaY€HHE HEOOXOAMMOro HAmopa B CETH.

HeoOxonumpblii Hamop B MarucTpajbHOM CeTH OOECIEUYMBAETCS BBICOTOM
HanopHo# OamHu (pucyHoK 1). CTpouTCS TUHUS U3MEHEHHS MTbe30METPUUYECKOTO
HaIopa B MarucTpaJibHON CeTH (PUCYHOK 2).
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Pucynok 2 - JIuHus nbe30MeTpUYecKoro Haropa MarucTpaibHON ceTH

5 Pacuer HanopHOU JINHUA



JlaBiieHWEe B CETH HANOPHOW JTUHUHU OOJbIIE JaBICHHUS B MaruCTPaTbHOM

JVMHAH HA BEJIMYUHY MTOTEPh B HATIOPHOW JTMHHH.
6 Bri6op Hacoca

[To crpaBOYHWKY BBIOMPAETCS HACOC ISl MOJAa4Yd BOJBI B BOJIOHAOPHYIO
OamrHio, 3Has BEJIMYMHY HEOOXOJAMMOTO pacxojJa - CYMMapHBIM pacxoj
norpebuteneil, u HeoOXonaumbli Hamop (maBieHue) B ceth. Crpoutcs
XapaKTepUCTUKa Hacoca, KOTOpasi COBMEIIAETCA C XapaKTePUCTHUKOM CeTH -
W3MEHEHHE TOTEePh B MATMCTPAIBHOMN CETH B 3aBUCUMOCTH OT M3MEHEHHS Pacxo/a;
TOYKa TepeceueHus - paboyas TOUKa Hacoca, MOJDKHA HAXOJUThCS B pabouei
00JIaCTH XapaKTEPUCTHKM HACOCa M COOTBETCTBOBATh PACUETHBIM IapameTpam
CETH.



