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BCTVYII

BupoOHMIITBO TPUTBUHTOBI HACOCIB 3 LMKJIOIJHUM 3a4EIUICHHAM 3J1HCHIOETHCS
BianoBiaHo 10 I'OCTy 10056-62. 1ieii cTaHgapT NOMIKUPIOETHCSA HA 3HOBY MPOEKTOBAH1
1 TeperisiaaeTbcsi TPUTBUHTOBI Hacocu 3 mopadero a0 800 M3 / rog 1 THCKOM
Har"iTaoHs 10 250 kr / cM? y IpU3HAYeHi 1J1 NepeKadyBaHHs piguH 6e3 aOpa3sHMBHUX
nomimiok 3 B'sa3kicTio Big 0,1 1o 60 cT .3rigHo 3 IIUM CTaHAApPTOM TPUTBUHTOBI HACOCU
MMOBHUHHI1 BUTOTOBJIATHUCS JIBOX THUMIB: 3B - 3 OHOCTOPOHHIM MiABEICHHSIM PIAUHM 1
3BX2 - 3 1BOCTOPOHHIM IiJIBEICHHSIM PiIUHU.

[lo3nauenHst Hacoca ckiaaaerbesd 3 udpu 3 1 BeNuKoi gitepu B, mo3HayaioTh Horo
CKOpOYEeHEe HalMEHYBaHHS (TPUTBHUHTOBI), 1 Jpo0y, YMCEIbHUK SKOTO BKa3zye
OKpyIJIeHe 3HaueHHs mnojadyi B JjiTpax Ha 100 o0OOpOTIB NPOBITHOrO TBHHTA,
3HAMEHHHMK - THCK HATHIiTaHHS B KT / M2,

CraHgapToM JOMYCKA€THCSA JOJABAaTH JI0 MO3HAYEHHS JIB1 JIITEpU, XapaKTEPU3YIOTh
NpU3HAYEHHS Hacoca 1 HOro KOHCTPYKTUBHE BUKOHAHHS.

[Ipuknaan yMOBHMX MO3HAY€Hb TPUTBUHTOBI HAcOCa 3 OJHOCTOPOHHIM ITiJIBE/ICHHAM
pimunu, 3 nogadero 25 M3 / roxg npu 2900 06/ xB 1 THCKY HarHiTaHHA 40 Kr / cM?,

Puc.1- TpbOXrBUHTOBHI HacOC.
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1. KoHCTpYyKIist HACOCY TA MPUHIKAIL il

Ha pucynky 1.1 mokasaHuii TpbOXIBHHTOBHI Hacoc. Moro ocHoBHi merani i
By31U: poOOYMi MeXaHi3M, KOpIyC 3 KpHUIIKAMH, TOPLEBE VYIIUIBHEHHS 1
pO3BaHTaXyBaIbHUN Ki1anaH. PoOounii MexaH13M CKJIalaeThesl 3 Beaydoro reuHTa 11 1
JIBOX BEJEHUX I'BUHTIB, CHMETPUYHO PO3TAIIOBAHHWX BITHOCHO MPOBIAHOIO I'BUHTA 1
CIYT'YIOUUX JIsl Moro ymiibHeHHS. [Ipodine Hapi3ku o OOKOBil MOBEpPXHI I'BUHTIB
YTBOPEHUN LMKJIOINAaJbHUNA KPUBUMU (Hapi3Ka JIBO3axXiJHa: Ha MPOBIAHOMY I'BHUHTI -
JiBa, HA BEJEHUX - MpaBa).l'BUHTH ykiaaeHi B oboiimy 17, sika mpeacTasisie coOO0
0JIOK 3 TpbOMa CYMDKHMMH IWIIIHIAPUYHUMH POCTOYKAMH 1 PO3MIIIEHA B JINTOMY
kopnyci Hacoca 14. 3 TopuiB kopmyc 14 3akpuBaeTbest nepennboi 20 1 3aHBOIO 22
KPUIIKaMHU.

Ipunnmn fii Hacoca: piguMHA MOCTYNa€e y HAcOC KpI3b BCMOKTYBaJlbHUUN
naTpyOok JK, 3amoBHIOE 3anaAMHU TBUHTOBOI HApI3KU BEAYYOro Ta BEJEHUX I'BUHTIB.
[lo Mipi oGepTaHHsS TBUHTIB B 3amajJMHaXxX 3 SBISIOTHCS 3aMKHYTI KamMepu HamoOBHEH1
PIAMHOIO, SIKI PYXaloThCs B30BK IBUHTIB Y O1K HamipHOi nmopoxkHuHH. [lo mipi pyxy
KaMep, TUCK B HHUX 30UIbLIYETbCS, 3aBIAKU TMEpeTiukaM pIAMHU 3 HamipHOT
NOPOXKHUHU B 01K BCMOKTYBaJILHOI MOPOKHUHKU. Ha IBUHT A110TH BICHOBI Ta pajialibHi
3ycwuid. PanmianbHi 3ycwsisi 3 BEJACHMX TBUHTIB MepefaloThbesi Ha 000HMYy.
[IpunycTuMuii TUCK BEJECHUX T'BUHTIB Ha 000MMY 3aJIeKUTh BiJ KOJOBOI IIBUAKOCTI
o0OepTaHHs BEJEHUX T'BUHTIB Ta IUIOIIl OMOPHOI MOBEPXHI. SKIIO MPUITYCTUMHUM THUCK
OUIbIIIE MUTOMOIO THUCKY, CTBOPEHOIO paJiaJIbHUM 3yCWUISIM 000HMa Ta T'BUHTH
HPALIOIOTh K MIIIIUITHUKA KOB3aHHS.

Po3BaHTakeHHS Bill BICOBOTO 3YCHILIS 3IHCHIOETHCS 32 JOTIOMOTOO MOPIIHIB
Ha KIHIIIX BEIY4OrO Ta BEJECHUX T'BHHTIB. [IJIT I[bOTO B TBHHTAX BUKOHYETHCS KaHAJH
neBHOro giamerpy. KpiMm mopiiHiB Ha Bey4OMY I'BHHTI BUKOHYETHCSI YTOBILICHHS, SIKE
PO3BaHTAXY€E, YAaCTKOBO BICHOBE 3YCHJUIS, CIY)KUTh IIIIIMITHUKOM KOB3aHHS Ta
MIUTFHUM YINUTEHEHHS. [11011a KOHTaKTy yTOBIICHHS 3 KOPITYCOM PO3PaXOBYETHCS 5K
JUTS TTAIIAITHAKA KOB3aHHA. JlilaMeTp YTOBIICHHS MPUHUMAETHCS PIBHUM 30BHIITHbOMY
JiaMeTpy BEeIy4oro TBHUHTA. TakuM YHMHOM, 3HAIOYM PO3MIPH TBHHTOBOI Hapi3KW,
JiaMeTp BCMOKTYBAJIBHOTO Ta HANIpHUX MATpyOKiB, MiaMeTp Ta JOBXHHY Baja Ta
YTOBILICHHSI, JlaMETPH Ta JOBKUHY MOPIIHIB, pO3PaXOBYETHCS Maca TBUHTIB. 3HAIOYU
TJIONTY MONEPEYHOTO TMepepi3y TBUHTIB Ta BUTPATH HACOCA PO3PAXyBaTH IMIBUIKICTH 3
SKOTO TBUHTH OyAyTh 3BUTATHCA Yy BICHOCOMY HampsiMi MpHW 3amycKy Hacoca. Jlims
TOro MO0 3arajJbMyBaTH PyX T'BUHTIB Ta HEJATH iM 3IITOBXHYTHUCS 3 IWJIIHAPAMH,
JiaMeTp KaHay MiIOUpaEeThes 3 ypaxyBaHHSIM THCKY TaIbMyBaHHS TBUHTIB, KUTBKOCTI
piavHY, SKy MOTPIOHO MPOIITOBXHYTH Kpi3h KaHAN, MIBUAKICTIO PyXy TBHUHTIB, iX
Macoro. Kananm mpu mpboMy po3risiiacTbes K giadgparMa, sika Mae pi3Ke 3BYKEHHS Ta
pi3ke posmupeHHs. Brpatamu Hamipy mo JOBXKHHI KaHaly 3HEXTYIOUH Y 3B SI3KY 3
po3mipamu KaHaiy. PiguHa, sKka MPOXOAUTH KPi3b YHIIJTBHEHHS B3JIOBX YTOBIICHHS,
MOTpAIUIsie 10 MOPOKHUHU Ta JIa€ THUCK Ha TOpIEBe ymiabHeHHS. [leit Tuck oOMexeH
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CEPEeHbOI0 MIBUAKICTIO I'ATH, SIKa OOEpPTAEThCS CYMICHO 3 BajJOM, Ta HEPYXOMHUM
AN STHUKOM. J[71st Toro mo0 THCK HE CTaB OUIBIIUM MPUITYCTUMOTO KpPi3b KaHA B
KpUUIL PIAUHYU MOCTYTAE J0 KYJbKOBOTO KJIAMaHy, 1 1ajil Ha BCMOKTYBaHHA. Po3Mipu
KaHaJla KjarnaHa Ta Ciijia 3yMOBJIEHI TUCKOM B MOPOKHUHI, Ta KUIbKICTIO PIIUMHU, SKa
MPOTIKAE KpI3b VYIIUIBHEHHS Ha YTOBIIEHHI Beaydoro rauHTa. Ciajo KiamaHa
BUTOTOBJISIIOTH 3 TPOTUBIAPHOT0 MaTepialy, sk OKpeMy JeTalb.

[Ipu BIOKpUTTI KJamaHy, KyJlbka MOBHHHA PyXaTHCS 3 IIBHJKICTh HE OlIbLIEe
KPUTUYHOI MIBUJIKOCTI CTUCHEHHS BHUTKIB MPYXUHU, 100 YHUKHYTH YyJapiB BUTKIB.
Buxonsiun 3 TOro mo KpUTHYHA MIBUAKICTh 3aJICKUTH BIJ MaTepially NpPYKUHH,
MOJYJS 3CYBY, Ta KJacy IPYXHUHH, MIBUJKICTh PYXY KYJIbKH CTAHOBUTH MEHbIIY, a00
TaKy > BEJMYMHY. 3HAIOUM IIBUJKICTh PyXy KyJbKH Ta BUTPATU Kpi3b KaHal,
MO>KJIMBO BUpPaxXyBaTH PO3MIpU KyJIbKU Ta 30BHILIHINA J1aMeTp NPy KUHU.

[lo 3ycummo, sike BUTPUMYE TMpPYXUHA IPU 3aUMHEHOMY KJIalaHi, Ta B
poOo4YOMy CTaHl, MOXKJIMBO 3HAWTH AiameTp mNpoBosioku. [lo crnpaBoyHUM JaHuM,
3HAIOYM >KOPCTKICTh OJHOTO BHUTKA AHAJOTIYHOI MPYXKUHHU, 3HAXOJUMO KUIBKICTb
BUJIKIB Ta BUCOTY MPYXUHHU.

3Ha4M pO3MIPH TBUHTIB, THCK Ta MaTepiajl 3HAXOJUMO TOBIIUHY KOPIYCY,
KPUIIKH, J1aMETP IIIMHIbOK.

Puc.2 - Cxema TprOXTBUHTOBOTO Hacoca
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PIAMHY MOPIBHIOETHCS Yepe3 KaHaIU B KopItycl 14 y BCMOKTYBaJIbHY MOPOXKHUHY.

Puc.3 — CxeMa TpbOXIBUHTOBOTO Hacoca

VYurinpHeHHs, MPEJCTaBIeHe Ha pPUC. 2, CKIAMA€ThCA 3 AN STHUKA 2 31
mTtudToM 61, SKUN 3aX0IUTHh B Ma3 KPUIIKH CaJbHUKA, I1’STH 3, BTYJIKH yHOPHOI 4,
OpYXUHU 6, KUIbLSE yrmopHOro 21 1 rymMOBUX YIIUIbHEHHUX Kutenb 42, 43. YnophHa
BTyJIKa 4 3apikcoBaHa Ha BeaydoMy IBUHTI 11 mtudTom 32, skuil gae€ iii MOKIUBICTD
nepeMilaTucs TUIBKM B OCbOBOMY HampsiMKy. JlJis 3MEHIIEHHS 3HOCY TOPLEBOIO
VIIUIbHEHHS B MOPOXXHUHI YIIUIbHEHHS Basia miaTpumyeTthest Tk 0,2 ... 0,3 Mma.
[linTpumyBaHHS THCKY B 3aJaHOMy Jiana3oHl 3a0e3nedyye po3BaHTaKyBaJIbHUIA
KJamnaH, IO CKJIAJA€Tbcsd 3 KyJIbKH 57, NpyXuUHM 7, MpoOKM crenianbHOi 48,
npokianka 50. Ilpu migBuIeHH] TUCKY BMILE 3a/1aHOTO KJalaH CIpalboBYeE 1 YaCTUHA
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2. I'inpaBiivyHi po3paxyHKu

2.1 Po3paxyHOK rBHHTIB TPbOX T'BUHTOBOT0 HACOCA

JIJist TphOX TBUHTOBOT'O HAcoca 3 OJJHOOIYHUM MIJABEJECHHSAM PIAMHU 30BHILIHIN
JiaMeTp BEJIEHOT'0 TBUHTA BU3HAYAETHCS MO (POPMYIIIL.

2301 0/k6*

Puc.4-TopueBe yTOBIIEHHS.

Puc.5- IlepenuBHuii KnamnaH.

_ 3[Q60,
A3 = \/4,15*n' (1)

Ll 6,63 * 103 * 60
3 | 4,15 %2700

=32 % 103 mum;
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ne, Q;—TeopeTHuHi BUTpaTH, M>/C;
Q.= 6,63*103, M%c;
Np — 4Kciio o0epTiB 00/XB;
Np = 2700 06/xB.
dss — 30BHIIIHIN JiaMeTp BEICHOTO TBUHTA, MM.
dss = 32 M.

3oBHILIHIN JiaMeTp Bey40ro rBMHTA:

Dy = 3 dyg; (2)
5
D,y = 3 32 = 53,3 MMm.
ne, D, — 30BHILIHIN AiaMeTp BeAydyoro rBUHTA, MM;
d,; — 30BHIIlIHIY JjiaMeTp BeJJeHOTO TBUHTA, MM;
BHuyTpimHii AiameTp Hapi3KN BeIeHOr0 TBUHTA:
1
dB = §d3BJ 3)
£
S 1
S d, ==-32 =10,6 MmMm.
< 3
ge)
S
ne, d, — BHYTpIillIHi{ AiaMeTp Hapi3KW BeJJeHOT0 TBUHTA, MM;
<
S Kpok reuHTa:
5 P '
<
2 10
I
X t= 3 dyg, 4)
@
I
3 10
3 t= —-32 =106,6 MmMm.
S 3
Q ne, t— KpOKTI'BHHTA, MM,
O
g JloB:KMHA TBUHTA:
3 L=zt (5)
g
ge)
2 L=2-106,6 = 213,2 MM,
S
o
S
< Jluc
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ne, L — goBXWHa rBUHTA, MM;
Z — KUIBKICTb KPOKIB;
Z=2;

BicboBa cuiia Ha Bely4OMYy IBMHTI:

P, = [2,529 - d2, — 0,7854(d? + d3)] - p, (6)
P, =[2,529-32% —0,7854(55% +22°)]-2,6 = —432
ne, P; —BickoBa cuia Ha Beqydyomy IBHHTI, H;
d; — ZiaMeTp 6iIbIIOr0 NOPIIHS;
d; =55wMmwm;
d, — AiamMeTp MeHLIOT0 MOPIIHS;
d, =22 Mum;
p — po6o4ui THUCK, [1a;
p = 2696385;
BicboBa cujia Ha BeJleHOMY I'BMHTI:
S P, = (0,4193 - d%, — 0,7854 - d3) - p, (7)
g
>
S P, = (0,4193-32% —0,7854-22%)-2,6-10° = 127,9H
=
= fe, d; — JAiaMeTp NOpPLIHS;
:% d; =22 MuM;
%l.
§ CymapHe BicbOBe 3yCHJLJIA
@ Poic,=P1 + 2P, (8)
I
3
S Pyic,=—432,31 + 2 x 127,9 = —176,51,
m
Q
ne, Py —Cymapne BichoBe 3ycuiis, Ila;
O
r§ OnopHa noBepxXHsI BeIeHOT0 TBUHTA
3
3 fon, = 1326z -d2, 9)
=
S
e
= Jluc
T
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f,. =1326-2-32% =2,715% 1073 um;
ne, f,, — omopHa moBepxHs BeAEeHOI0 'BUHTA, M;

PaniaabHe 3ycuiuis:

Pr = 1,401 -p - d3, (10)
Pr = 1,401 - 2696395 - 32* = 3868 H
ne, Pr —panianeue 3ycwmis, H;
CepeaHiii TMTOMUI THCK HA OIHY NOBEPXHIO:
_ Pr
=, (11
3868
y = — = 1424677 Ila
2,715 = 10
Ie, Ky —cepeHii MUTOMUM THCK Ha OJTHY TIOBEpXHIo, I1a;
ObeprajibHa MBUIKICTH BEeJ€HOI0 TBUHTA !
S
S
> 2[In
- o —_—
5 V=r, s (12)
=
S 16410 _32%3.14%2700 .
% V=16 0 =4.5mMm/c
%l.
2 ne, V — oOeprasibHA MIBUAKICTH BEJASHOTO I'BUHTA, M/C;
X_ I, — 30BHIIIHIX pajiyc BejeHOr0 TBUHTA;
3 r,=1.6+10 “3mm;
g
E Hpuitmansaui Tuck 1t bpousu bp O=10-1:
s [p]*v=107; I1a (13)
g
3 _107
£ P1I=,5
o
=
S
g
= Jluc
T
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[p]=2222222; T1a
ne, [p] - mpuitmanbuuii TUCK s bponsu bp O=10-1
YMoBa MIITHOCTI:
K, <[p] (14)
1424677<2222222

YM0Ba BUKOHVETHCH

2.211po¢dinoBaHHS IBUHTIB HACOCY:

['mubuna Hapi3kH, TOPIBHIOE PI3HUII 30BHIMIHBOTO Ry, Ta BHYTpIIIHBOTO Ry
pazlyciB TBUHTA.

BusnaueHHs1 paaiyca, TOYOK JiJIeHHSI ITIMOMHM HAPI3ZKM
A=R; — R,; (15)
A= 26,65 — 16 = 10,65 MM

ne, A-rimbOuHa Hapi3Ku, MM;
R; — 30BHIilIHIN pajiiyc Be1eHOr0 TBUHTA;

R; — 26,65 MMm;
R, — BHYTpIllIHI¥ AiaMeTp BeleHOro TBUHTA, MM;
R, — 16 Mm;

Kpok po30MBKH IrJIMOMHN HAPI3KHU:

A'== (16)

A= %65 = 1,33 MM

ne, A" — KpoK po30MBKM TTTHOMHH HAPI3KH;
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I — 8 kin.

BuznauyeHHs pajaiyca, TOYOK AiJICHHS [VIMOMHM HAPI3KU !

Ri =R, +n *A',

Ro =16 +0-1,33=16
R: =16 +1-1,33=17,33
R, =16 +2-1,33=18,66
Rs =16 +3-1,33=19,99
R4 =16 +4-1,33=21,32
Rs =16 +5-1,33=22,65
Re = 16 +6-1,33=23,98
R; =16 +7-1,33=25,31
Rs = 16 +8-1,33=26,65

Buznayaemo KyTH po3TalnryBaHHS TOYOK NMPOQeJIio:

A2+R12-r,2 )
)

= arccos
Y < 2-R1-A

322 + 16 — 16 15 60
21632 > -
Y2 =20,8",
Y3 =24,146 °,
Y4=26,38°,
Y5=27,92°,
Y6 = 28,95,
Y7=29,59°,
Y5 =30,6°.

Y = arccos (

A% 41,2 —R12>
)

o= arccos<
2:r5A

322 + 162 — 162 1810
2-16-32 ) I
o2 =25.8 0,
o3 =31.7 0,
o = 36,8°,
Os5 = 42,20,

o = arccos (

(17)

(18)

(19)
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s = 47,1°,

o7 = 51,6°,
og =56,6 °,
B1=as — V1, (20)
B, = 18,1° —15,6° = 2,5°,
BZ = 501
B3 = 7,559,
84 = 101420;
Bs = 14,289,
Bs = 18,15°,
B7 = 227010;
Bg - 260
2.3 Po3paxyHKH BeIy40ro reMHTA
JiaMeTp HanmipHOT0 MAaTPYyOKY:
— |4 .
] dy = m[V]y’ 1)
€
S
2 4 4%6.63 %1073 70 « 10-3
& nT T 314x135 0T MY
\§ ne, dy — miaMerp HaIipHOTO MaTPyoOKy, MM;
'%? [V],, — momycTrMa IBU/KICTD;
g V] — 135
< C
<
3
S JiaMeTp BCMOKTYBaJIbHOI0 MAaTPYOKY:
o]
@
S . 4Q
r§ dge = Ve (22)
3
S
o
=
S
2
= Jluc
T
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Ac,

L [4x663+ 1073 100+ 10-3
e~ [T 314+084 MM;

dp. —HIiaMeTp BCMOKTYBAJIBHOTO NAaTPyOKYy;
[V]
[V]

. M
sc — AIOMYCTUMA WBUJKICTD,—;
C
sc — 0,84

ObepTajibHMIA MOMEHT:

*Q*60
M= X, (23)
n2mn
2.5%1073%6.63%1073x60
M= = 78.202 H*m
0.75%2%3.14%2700
ne, M - obepTalbHUII MOMEHT;
n — 3aranbHuu KK/;
n=20,75
MiameTp Baay:
3[ 5M
dBaJI - m: (24)
o]
€
£ 3 [5%78.202
3 — ¥78.202 -3 ..
< dyo, = / EYWPY: 25,35%107° Mm;
o .
= ne, dg,, —aiaMeTrp Baiy;
\§ JloB)KHHA HINIOHOYHOIO NAa3y:
5]
%I' 4M
Q
T | = ; 25
= i [03m]*dpan*hin ( )
<
I
S
§ | 4 % 78,202 411+ 10-3
= = , 1 * MM
@ M 75 % 106 * 25,35 % 1073 + 4 % 103
O
£ ne, hy, — BUCOTa LUNOHKHU.
S hy, =4 *1073,
IS [0, ] — mODyCcTHMe Hampy»KeHHs Ha 3MUHAHHS
S [04,] = 75 * 10° Ma;
S
o
S
< Jluc
T
X y3) Sluc | Ne dokym. | [odn. |Jam




l,,; — MOBXHWHA IIIMTOHOYHOTO Ta3Yy;

OobeprajibHA WBUAKICTH PO3BAHTAKYBAJBHOI0 YTOBIICHHS |

__ dy*2mn
1= (26)
55%2%3.14%2700
V= = 7,771 m/c.
260
ne, Vi-o0epTaibHa NIBUAKICTh PO3BAHTAXKYBAJIBHOTO YTOBIICHHS;
[punycrumuii Tuck 6ponsu bp OD10-1:
_ 107
Pl'[pI/Il'[2 - —— 1286835 Ila
ne,  Pupu - mpunmyctumuii Tuck 6ponsu bp OP10-1.
Il1011a KOHTAKTY YTOBIICHHA !
o]
S R
aS) — r .
Z fl - Pnpun2’ (28)
ge)
o
= ¢ 3868 3 10-3 12
= — = 3 % M
S ' 1286835
©
)
= ne, f; —mIoma KOHTaKTy yTOBIIECHHS
§ R, — pagianbHe 3ycuiis;
_ R, — 3868;
Q
I
S
-
§ JI0B)KHHA YTOBILICHHS :
2f
S . =—= (29
r§ yT T[dl )
- -3
S _ 2*3x10 _ 3
'g IYT—3’14—*55—34*10 M
S
o
S
< Jluc
T
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ne, ly; — JI0BKUHA yTOBLIEHHS

JloBKMHA yIIiIbHEHHS :
lyw=lun=41,1%10"3m (30)

e, lyy — TOBXMHA YIIUTEHCHHS
| — IOBXKMHA MITIOHKHU

IMupuna mixmunanKa, cepeaHii cepii, niamerp d,,, = 25 mMm:

B = 19,5 Mm
006’em Basa niamertp 25 mm:
T[*dBaJIZ
Vos = (Il + lym + B + dy + dg.) (31)
3,14 = 252
Vo5 = — - (0,0411 + 0,0411 + 0,195 + 0,079 + 0,1) = 0,0002238 M3

ne, V,5— 06’eM Baja JiiameTp 25 MM,

00’em yTOBIIIEHHA:

Vs = *1 (32)

ne, Veg —00’€M yTOBIICHHS
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00’em pi3aibHOI YACTHHU:

VI‘Bl = fI‘Bl * L, (33)
Vg1 = 2,58+ 1073 % 213,2=54%10"* M3
ne, Vg1 —00’€eM pi3alibHOT YaCTUHU
f.z1 — IJIOLA HAPi3HOI YaCTHHU;
fo =2,58*1073 M3
Maca Beay4oro reBMHTA:
Mpp1 = (VZS + V55 + VFBl)pCT (34)
m.,; = (0,0002238 + 8 x107° + 5,4 % 10°%)7,8 x 103 = 6,5 kr
e, Mpyq —Maca BeJAy4doro rBUHTA;
Per — WIJIBHICTD CTaJi;
Per = 7,8 * 103kr/Mm
Il1oma nepepizy BeIeHOro rBUHTA
fs, =0,4193d3 ; (35)
o]
€
S fz2 = 0,4193 % 322 = 4,293 x 10~* m?
3
<
"§ ne, f.,, —IUIOIIA Mepepi3y BeJICHOrO TBUHTA;
8 0O0’eM Be1eHOro rBUHTA:
> T[dz
r%D' VFBZ = fFBZ * LFBZ + T3 * dBC (36)
@
I
= —4 g, 14~ 32° -3 -4 .3
< Vigz = 4,293 x 107 x 292,2 x 10 +T100*10 =2*x107" M
I
3
3
§ ne, V.gz —00’€M BEJEHOTO TBUHTA;
5 Maca BeJ1eHOr0 rBUHTA:
g
=] Mypgy = VFBZ *Pers (37)
g
ge)
2 M., =2 *107% % 7.8 x 103 = 1,56 kr
S
e
= Jluc
T
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e, Mz, —Maca BEJEHOTO IBUHTA

Il1o1m1a rBUHTA:

FFB = fFBl + ZfI‘BZ (38)
F., =258%1073+2%4,293 x10™* = 34,386 x 10™* m?
ne, F.; —1uioma reuHTa;
HIBUAKICTH raJIbMyBAHHS:
Q
Vian = F_I‘B; (39)
V. = 6,63 x 1073 — 1928 M/
134,386 107 ¢
ne, Vi, —IIBUIKICTh TAJIbMyBaHHS ;
JloB:KMHA HIIIAXA TAJIbMYBAHHS
g ooy = 0,5d5 (40)
S
z gy = 11 %1073
S
= ne, lp,, —IOBXHWHA NUISXa TAIbMyBaHHS,
<
:% THCK raJJbMyBaHHS BeJy40ro rBUHTA:
%I.
gg Vl"aJ'IZ
X _ Mpp1—
@ APraJl - nd% (41)
3 ran* g
s
3
&
2
r§ Apran - 11« 10_3 3’14 * 0’0222 = 3% 10°Ila
3 4
S
= ne, AP.,, —TUCK raJbMyBaHHS B€Iy4Oro rBUHTA
S
g
= Jluc
T
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1., — IOBXKKHA 1JIIXa raJibMyBaHHA

[iameTp oTBOpY AiapparMu Be1y4oro reUHTA:

VI‘aJ'l

daiad)pl =d, \/m; (42)
p [32frant
p
d 22 1028 3%1073
. = = *
adpl 0.y 237 10°
’ 1000
ne,  dgjagppr —IAMETP OTBOPY JiadparMu BEAYy4Oro rBUHTA
U — KoediLieHT BUTpAT AiadpparMu
L= /115 = 0,82
p — LWIJIBHICTb BOJY;
p = 1000 KF/M3
THuck raJlbMyBaHHS BeIeHOTO TBUHTA!
Vran
Mrg2
g PI‘aJIZ = ﬂdzz ) (43)
S ramy
3
{%' 2
~ 1,56 * 1’922 8 .
" PFaJ'IZ - 11 « 10_3 3’14 % 222 - 0;69 x 10° I1a
Q) 4
S
<
T
X HiameTp niagparmu BeAeHOTr0 rBUHTA'
g
S
s
5
m dﬂia(l)pzzdz (44)
O
S
S
3
S
o
=
S
e
= Jluc
T
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1,928
dyiagpz = 22 =55%10"3

2% 0,60 * 106
0’82\/ 1000

ne,  dgjagpz —iAMETp HiadparMu BEJAECHOIO IBUHTA,

2.4 Po3paxyHOK MepPeJJMBHOI0 KJIanaHy

Duiy — AlaMeTp MiAIIUITHUKA,;

Duiz= 36 mM;

Onix — AlaMETp OTBOPY MiALMIUITHUKA;
Ouiz= 30 MM;

D sru — laMeTp 1 SITH;

Drarn = 39 MM;

disrw — JAlAMETP OTBOPY I’ SITH;

i grn = 28 MM;

KosoBa mBHIKICTE:

Dni,a+dni n
— A —_
Vcep_( 4 )2*1-[60 (4)
(o]
IS
S (36 + 30) 314 2700 46m/
3 = |— , _— , M/C
< cep 60
(o)
o
= .
e, VCep —KOJIOBA IIBUJIKICTD;
S ILiioma KOHTAKTA yIMiJIbHEHHS AN’ ATHUKA:
)
%
g T[<D“m Z_dniaz)*10_6
X in,[[ = (46)
@
I
3
3 2 2 -6
3 3,14(36% + 30°) x 10 6 2
@ nig = 2 =310%10"°m™
U . .
§ ne,  fyi; —TUIOIIA KOHTAKTa yIILILHEHHS I ATHHKA,
ge}
3
r§ Il10112a KOHTAKTA M’ ATH
=
S
2
= Jluc
T
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T[(D ro2—d 2)*10_6
fH’HT — I AT 4-l'I AT (47)
3,14(39% — 28%)10°°
= ( 7 ) = 578,5 * 107 m?
ne, f,r . —TUIOIIA KOHTAKTA 11’ SITH;
IpunycTUMHUi KOHTAKTHUHM THCK B YIIUIbHEHI I’ ATH:
107
= 48
Pl =5 (48)
1 7
[p] = 26 = 2,1 % 10°a
ne, [p] —mpunmycTUMuii KOHTAKTHUM TUCK B YIUILHEHI I’ ITH;
Tuck B NOPOKHMHI yIIIILHEHHS !
I fHi,zL
5 p' = [pl- (49)
E H,HT
S
Z ''=2,1%10° 3101077 1,1+ 10°1
g} = * = *
& p=s 5785+ 106 a
S e, P’ —THCK B HOPOXKHHHI YII[LIBHEHHS
) Brpatn:
<
I mid, 863
= AQ=—+—(p—p"); (50)
o wlyr
S
S
E 3,14 * 55 * 1073(0,06 * 1073)3 3
== : 2,696 — 1,1)10° = 145 » 107 M
s 12%1%1073 %34 %1073 ( ) i /C
€
r§ ne, AQ — BTpaTy;
< 0 — po3Mip 3a3o0pa;
8 § =0,06*103;
1 — KoedilieHT AUHAMIYHOI B' A3KOCTi;
S
g
= Jluc
T
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n= 1%1073;

JiameTp kaHaJy:

dKaH = ﬁ; (51)

d 4145107 0,00607
Kan 3,145
ne, dyg,y —AlaMeTp KaHaly;
[V] — npunycTyuMa BUAKICTb B KaHaJIi
[V] = 5%;

KputuyHa mBHAKICTH PyXy KiJIbUSI IPYKUHM:

_ _Taabn |
Kp ‘/EGPCT ) (52)
5 630 * 10° = 0,1 M
g Vip = =1,76—;
S V2 % 8 % 1010 x 8 103 c
3
<
S
= ne, Vi, — KpUTHYHA WIBUAKICTb PYXY KiJIbLsl IPYKUHY;
= Ty, — Halpy>KeHHS 3/IBUTY;
;gl T,; = 630 MIla;
< G — MoAyJ/b 3[BUTY;
Q
< G =810 Ia;
: Per — WIJIBHICTD CTaui;
T _ 3 KT
3 Per = 8% 10 =
§ 6, — po3Mip 3a30pa;
@ 6, = 0,1 MM
O
S
(e} .
° JiameTp KyJbKH:
S
ge)
o
=
S
e
= Jluc
T
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40Q

)

d =
KyJI Wyep

(53)

4%145%10~6
diyn = [ = 10 % 10~ 3mm
3,14%1,76

ne,  dgy, — AlaMeTp KyJIbKH;

Brpatu migiioMy KyJbKH:

AQ
T[deJIP-K Iy
145 % 107°
h, = = = 0,000136
2%1,1%10
_3 )

3,14 «10 « 107> % 0,72 *\/ 1000
S ne,  dyy, — AlaMeTp KyJIbKH;
E g = 10 % 1073 u;
Z W — KoedilliEHT BUTPAT KYJIbKH;
’§ e = 0,72;
r§ Cuna nonepeanboi gegopmanii NpyKUHHU:
<
Q d 2
S Py == *Dp'; (55)
<
3
g 3,14 * 0,00607° .
S p1 = 2 *1,1*10° =31,8H
m
= e, pq — CWJa nomnepefHbol Aepopmallii NpyKUHU;
S dC = dKaH;
S
3 Cuna po6oua nepopmanii NpyKuHU:
S
o
=
S
e
= Jluc
T
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P2 =—"—"*Db; (56)
3,14 % 0,01022
P2 = 2 + 1,1 % 10° = 89,9 H;
e, P, — cuia poboya gedopmaliii IPYKUHU;
Cuia MmakcuMaJibHOI 1edopmamii:
_ b2
P3 = 1-6, ’ (57)
=22 998w
p3 = 1 — 0’1 - ) )
e, Pz — CWJa MaKCUMaJibHOI Aedopmaliii;
6, — po3Mip 3a30pa;
6, = 0,1 MmMm;
o]
§ HIBuAKICTH PyXy KiHUSA NPYKUHN:
3
f'§ VKy'J'I = VKp; (58)
=
M
S VKWT = 1,76;,
g KopcTkicTh NpyKuHM:
g
~ 7 = P2-P1 (59)
9 hKle
5
: 990 7318 _ 44692+ 10°H
[} = —— k
3 “T013+1073 ’ /M
g e, Z — MOPCTKICTb NPYKUHY;
(e}
48]
Zf Mpy:xuna Ne300, dupos=1,2 MM, Dpp=8 Mm, 71=65,95*10% H/m.
ge)
o
= PobGoue kos1eco BUTKIB:
S
g
= Jluc
T
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n=—; (60)

Zq

446,92 * 103

— — 6.7
65,95 * 103 6.7;

n

ne, h — poboye K0JiecO BUTKIB;

3. Po3paxyHoOK Ha MillHiCTh NiAIIUIIHUKA

Hinmunmuuk Ne306, D=30m, mupuna=19m, C=2000xrc, Co=1510krc.

ExBiBajleHTHe cTaTHYHE HABAHTAKEHHSI:
Py =xF. +F, *y; (61)
F. = P, = 3868;
F, = Pyie. = —176,51;

Fo, —176,51 0045
F. 3868

npuiiMaemo X=1, y=0 (saxmuro <0,5).
P, =3868 1+ [-176,51] * 0 = 3868;
ne, Py — ekBiBaJIeHTHe CTaTU4YHE HaBaHTAXXEHHH;

P. — paziasbHe 3ycuiig;
PLic, — CYMapHe BiCbOBe 3yCUJLJIA;

HomiHaibHAa JOBroBiYHICTE:
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L=(<)
=(5) ; (62)
(22000)3 183.9 06
- \3868/ 77 xB’
ne, L — HoMmiHa/ibHA JOBrOBIYHICTH;
C — CTaTUYHEe HaBaHTaXXeHHS MiJIIHUIHUKA;
I'onuHHA D0BroBiYHICTH:
10°L
Ly = ;
h = Zon (63)
. 10 x 183,9 1135
= —_—= roj,.
h =760 % 2700 A
ne, Ly — roavHHa JOBrOBIYHICTb;
ToBHIMHA CTIHKHM 00iliMu:
8o = 0,1 * 3d3; (64)
g 0o =0,1%3%32=29,3wmpm;
S
Zf ne, Oy — TOBUIMHA CTiHKHU 06iliMU;
(g}
o
= ToBIMHA CTIHKHM KOPILYCY:
‘§ d [op]+0,4P
® — (393 ) Lop|+04F .
: Sop = (22 + 84 J ([Gp]_mp 1) +a; (65)
AN
@
3 5 6
: 3%32 250%10°+4+0,4%2,6x10
S — ) ) _ — .
§ Sop = (22 +9,3) ( \/250*105_1,3*2,6*106 1) +5=10,1mm
aQ
g ne,  Oyop — TOBIIMHA CTIHKY KOPIYCY;
S [O'p] — INPUNYCTUME HANPY>KeHHSA Ha PO3TATYBaHHS;
- [0,] = 250 = 10°T1a;
r§ a — JITIMHUW NPUNYCK;
a=>5mMm;
S
o
&
< Jluc
T
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ToBHIMHA KPULIKU:

3d; 0,75+P

Sep = (52 +8) R (66)

Sxp

3632 3) 075+26+10°
—_— —_— * .
( 2 ’ 250 * 105 MM

Ac, 8Kp — TOBIIMHA KPHUIIKH,

Po3paxyHOK IINWIbKH:
BHyTpimHs cuiia THCKY:

Ri=prm (22 +5,) ; (67)

2
+ 9,3) = 26804 H;

3 %32

R; = 2,6 * 10° *3,14*(

ne, R; — BHYTpIllHA CUJIa TUCKY;

Cujia KOHTAKTY B YIIUJILHEHHI:

Ra =l o (224 5) = (2245,)]; @

3 %32 2 3%32 2
Rd=2,6*1,4*3,14( > +16) —( > +9,3) = 23821,4 H;

ne, Ry — cuia KOHTAKTYy B yliJIbHEHHI;
ky — cepe/iHi¥l TMTOMUN THCK HA ONIOPHY MOBEPXHIO;

Cuia 3aToKKH
R, =R; + Ry; (69)

Ry = 26804 + 23821,4 = 50625,4 H;
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ne, Ry — cuia 3aTsKKy;

IL1oma MNMUIbLKU:

— RK [
0= (70)
d2
fun = 2% (71)
4
3,14 * 12°
fog = ————— = 113,04 M?%;
4
_ 50625,4 55 9 MIT
®T11304+8 7Y

55,9<[ 6]64MIla;

YMoBa BUKOHY€EThCH.

ne, dy, — ZiaMeTp LMiJIbKHY;

dy, = 12 mm;
Z — KUJIbKICTb WIMNIJbOK;

g zZ = 8 Wr.
S
3
S
o
=
S
>
S
<
Q
I
<
<
I
S
S
3
8
Q
O
€
S
3
S
o
=
S
o
S
< Jluc
T
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4 TupopmaninHa 10BiaKa

I'BuHTOBI Hacocu (ApxiMeaiB rBUHT)

I'BuHTOBMIi 200 IHEKOBUII HACOC — HACOC, B IKOMY CTBOPEHHSI TUCKY PIIMHHU, 1110
HATHITAETHCS, 3IMCHIOETHCS 332 PAXyHOK BHUTICHEHHS PIIMHHU OJIHUM a00 JEKUIbKOMa
FBUHTOBUMH METAJICBUMU pPOTOpaMH, 110 OOEpTalThCS BCEPEIUHI CcTaTopa
BIJIMOB1IHOT (pOpMH.

['BUHTOBI HACOCH € PI3HOBUAOM POTOPHO-3yO0UACTUX HACOCIB, BOHU JIETKO BUXOJATH 13
HIeCTepIHYACTUX IUIAXOM 3MEHIICHHS 4ucia 3y0iB HIeCTepeHb 1 30UIbIIEHHS KyTa
Haxuiy 3yOiB.

IcTopiss BUHMKHEHHS

[loon. u dama

Bzaum.uHs. | 1He.N2Qy6.
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[lepmum BHHAXiTHUKOM TBUHTOBOT'O Hacocy OyB Apximen. ['BUHT mpu3HayaBCs IS
BHKAadyBaHHs BOIM i3 KOpabis, i 6yB HasBaHHil Ha YecTh Apximena. Moro mammuna -
IPUCTPil 3 00EPTOBUM TBUHTOM Yy (OpMI Jie3a ycepeauHi nuilinapa. Bin mpuBoauBCs
y N0 BPYyYHY, a TaKOXX MIr TakoX OyTH BHKOPUCTAaHWU JJIs Tiepefadi BOJIU 3
HU3WHHUX BOJOWM Y 3pOIITyBaTbHI KaHAIH.

['BUHTOBUI HACOC MIUPOKO IMOYATH BHKOPHUCTOBYBATH ISl TEPEKAadyBaHHS B'SI3KUX
piauH 1 pizHEX po3unHiB y 1920-x pokax. [IpucTpiii Bigpasy >k CTaB MOMYyJISIPHUM Y
0aratb0X Tally3sX MPOMHUCIOBOCTI (XapdoBa, XiMI4HA, ManepoBa, METaTIo00poOHa,
TEeKCTUJIbHA, TIOTIOHOBA, Ha(TOBa 1 T.NI.). YJIOCKOHAJICGHWN HACOC 3alpOTIOHYBaB
bpanmy3pkuii iHxenep Myano (R. Moineau). HoBuil npuHIMNI rigpaBiaidyHOi MaIIvHH,
Ha3BaHUM «KaICyJi3MOM», JaB MOXJIMBICTh BHKIIOUWTH KJIaramaHd 1 30JJ0THHUKOBI
PO3IMOALTLHUKH.

Hampukiami 70-X pokiB, TBUHTOBI HAcOCH BIIEepIe OynH 3aCTOCOBaHI Ha HAa(TOBUX
ponoBumax Kanamu 3 Bakkoro HadTOO 1 BETUKUM BMICTOM JIPIOHOIUCIIEPCHOTO
ITCKY.
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Y 1980-x pp. moyanocsi BUKOPUCTAHHS TBHUHTOBUX HACOCIB JUIsI MEXaHI30BaHOTO
BUJ00YTKY. 3 L1€1 MPUYMHHU BOHH ITOCTYNOBO MPOHUKAIU B HA(PTOBY MPOMHUCIOBICTb.

Jlo 2003 poky IBHHTOBI HAacoCH IMOYalld BUKOpPUCTOBYBaTHM Ha Ouibiml HiK 40 000
CBEP/JIOBUH MO BCbOMY CBITY. BU100yTOK B'A3KHX 1 BUCOKOB'SI3KMX Ha(T CTaB OUIBII
peHTabeapHUM 711 HaTOBOT MPOMUCIOBOCTI. ' BUHTOBI HACOCH 3aCTOCOBYIOTHCS BIJ]
Ansicku no IliBnennoi Amepuku, B ropax fAnonii, B Adpuui, B Pocii.

3aCTOcyBaHHH I'BUHTOBOI'O Hacoca

[loon. u dama
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['BUHTOB1 HACOCH 3aMUCITIOBAIMCS SIK IPUCTPOT SISl TIEpeKauyyBaHHS PIIUH 1 PO3UUHIB
3 Benukor B'sa3kicTio. [lotpeba B Takux arperatax € B 0araTbox ranyssx
IIPOMUCIIOBOCTI, HAMPUKIIA], B Xap4yoBil, XIMIUHIA, TEKCTHUJIbHIA, METAIO0OPOOHOT 1
T.7A. Y OyAIBHUITBI 3a JOMOMOTOI0 TBUHTOBHX IMOMII 3IMCHIOIOTh TOAA4y CyMIIIe
JUTSL HAJTUBHUX TJJIOT 1 TOKPiBEJIb.

3 IUIMHOM dYacy Il TEXHOJIOTiS CTaBajia BCE OULTBII JIOCKOHAJIOM. Temep TBHHTOBI
HACOCH YCITIITHO MPAIIOI0Th Y JECATKaX THCSY CBEPJIOBHH IO BChoMY cBiTy. Came 11i
arperaty iH>XeHepHu-HaTOBUKH BBAKAIOTh HAHOUTBIIT MEPCTICKTUBHUMH.

KpiM 1p0r0, TBMHTOBI HAcOCH 3aCTOCOBYIOTH JUIsl 3HEBOJHEHHS MPUPOIHOTO
ra3y,3anycKy OmnajeHHs y OyIuHKaX, BUJOOYTKY MiHEpaJIbHUX BOJA Ta 1H. A mie ix
aKTUBHO 3aCTOCOBYIOTH SIK HACOCH-I03aTOPH.

Cepen BJIacHUKIB CBEpIJIOBMH Ha BOJY BEJIHMKY IONYJSIPHICTh MalTh IOOYTOBI
I'BHHTOBI HACOCH. X BHKOPUCTOBYIOTH TOJIi, KOJM BUSBIAIOTH 3HAUHY KilBKICTh MIiCKY
y BOAl. 3a Takux OOCTaBWH BIAIIEHTPOBI HACOCH IBHIAKO 3HOINYIOThCS, a BiOpalliliHi
HE MOXXYTh 3aCTOCOBYBATHICS Uepe3 HEraTUBHHMM BIUIMB BiOpariii Ha JHO JpKepera.
I'BUHTOB1 X HAcocW HE BIOPYIOTH 1 BUTPUMYIOTh HASBHICTh TBEPAUX MEXaHIYHHUX
JOMIIIOK. Y TIpHHUYIM HPOMHCIOBOCTI 3HAXOAATHh 3aCTOCYBAHHS JJIsS BiIKadyBaHHS
3a0pyIHEHOT BOJM, OYMINCHHS BOO30IPHHUKIB, Yy TEXHOJIOTIYHHX CXEMax
BOJIOBYTUILHOTO ManuBa. H.T., ki cepiifHO BUTOTOBISIOTH Ha mogady 500—600 m3/rox
npu TUCKY a0 3 MlIla, BUKOPUCTOBYIOTH, 30KpeMa, IS TEpPEKayyBaHHSI
BHCOKOB'I3KOi HAQTH, a Tako)X Ha HAPTOBUX POJOBHINAX B YyMOBaxX HHU3BKHUX
TEMITEPATYP.
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4 BxigHuii naTpy6ok 5 NepexigHa Kamepa

3 Kamepa / 6. . EneKTpoasuryH

\ g Topuese yuwinbHEHHA

TN S A SR

\ 7 BuxigHuii natpybok 4 WapHipHwi Ban

Puc.6 - bynoBa rBUHTOBOro Hacoca

bynxoBa rBUHTOBOI0 Hacoca

Tunu rBUHTOBUX HACOCIB. OTHOrBUHTOBI, IBOTBUHTOBI, TPUTBUHTOBI.

OIHOTrBMHTOBI HacocWM — 1€ TOPU3OHTANIbHI Hacocu 00’emHOro Ttumy. OCHOBHI
KOMIUICKTYBaJbHI TAaKMX HACOCIB — CTaTMYHA r'yMOBa 000¥Ma, 10 Ma€ JBO3axiTHYIO
I'BUHTOBY IOBEPXHIO 1 OJHO3aX1HU TBUHT, BUTOTOBJICHUH 3 METay, SIKMH 3/11HCHIOE
obepranbHi pyxu B oboiimi. [lix gac oGepTanHs, MK TBUHTOM 1 TIOBEPXHEIO 000MMU
CTBOPIOIOTHCS TOPOKHUHU, KyJIM CIOYATKYy TNEpeKadyBaHa piguHA 3aCMOKTYETHCS, a
MTOTIM PYXa€ThCs YB3/IOBXK OC1 TBUHTA JI0 MTOPOKHUHY HarHITaHHS.

JIBOrBUHTOBI TOMIIM BUKOPUCTOBYIOTH 3 JEOUTBIIIOTO TiJ Yac TMepeKadyyBaHHS
MOPCHKO1, TIPICHOI Ta MiHEpaJIbHOI BOAM 3 JOMIIIKOIO HAapTOMPOAYKTIB. JIBOrHMHTOBI
Ma3yTHI HACOCH BUKOPUCTOBYIOTHCS, B OCHOBHOMY, ITiJl Yac MepeKavyyBaHHSI Ma3yTy Ta
IHIMX B’S3KUX pinuH. Takuil TUI HACOCIB Mae TOPIEBE OJWHAPHE VIIUIbHEHHS,
COpPOYKY 00IrpiBY, MIITHY YaCTUHY BUTOTOBJIEHY 3 KOHCTPYKIIIMHOT CTaTi.

TpurBMHTOBI HAacOCH BHKOPHUCTOBYIOTHCS, SK TMPaBWJIO, I TIEpEeKadyBaHHS
HEarpecCUBHUX PIAWH, SKI MAalOTh 3Ma3yBajbHY 37aTHICTh 1 HE MICTATh aOpa3HMBHUX
MEXaHIYHHUX JOMIIIOK. MiHIMaIbHUH MTOKAa3HUK B’ SI3KOCTI OOMEKECHHH 3Ma3yBajIbHOIO
3MAaTHICTIO  PIIWHHW, MaKCUMAJIbHUWA  —  TOTYXHICTIO  €JIEKTPOJABUTYHA 1
BCMOKTYBAJIbHOIO 3/JaTHICTIO HAcOCa.
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Oc00MBOCTI KOHCTPYKIIl

o JloBropiuHicTb. I'BUHT TMOYMHA€ pyxaTHCs 3aBIASKH €JIEKTPOJIBUTYHY 1 B
MOMEHT OO€pTaHHS HE KOHTAKTy€ 3 BHYTPIIIHBOIO MOBEPXHEI0 KOpIyca
Hacoca. [le 3HnmKye TepTst 10 MIHIMyMY, 3@ PaXyHOK 4Oro 1 3a0e31e4yeThCs
TPUBAJIMH TEPMIH CITYKOH.

o CepenoBullie nepeMilaeTbcsi B HACOC1 3 MOCTIMHUM OCHOBUM HAIMPSIMKOM
Teuil. 3aBAsSKMA I[bOMY Ha BHMXOJ1 Hacoc OyJe BHAABaTH MPOJIYKT PIBHUM
notokoM, 0Oe3 mynbcauid. Hacoc Mae HU3bKI TMOKa3HUKH IIYMOBOTO
3a0pynHeHHsa. OCKUIbBKM pPyXOMl 4YacTHHUM Hacoca MaloTh HH3bKY
IHEepIIIHICT, TO MYCKOBMH MOMEHT 1 BiOpaiiss OyayTh MaTh HHU3bKI
3HAYCHHS.

o Hacoc mae BuCOKY BCMOKTYBaJIbHY 3/1aTHICTb

o Jlna Oesmeunoi poOOTHM Hacoca, JBUTYHA, CUCTEMHU TPYyOOIpPOBOMAIB, BCi
HACOCH TIABHUIIEHOI MOTYKHOCT1 00JIaJiHaH1 3amoOhKHUMU KJlammaHaMu. Y
pasi, Ko poOouMii THCK TIEPEBHIYBATHME MAKCUMAIBHUN THUCK, Ha SKUH
po3paxoBaHa cHcTeMa (HAlpHKIAl, Har"iTae TPyOONMPOBiA), CIIPAIIOE
3anmoODKHMM KJamaH 1 HQUIMIIKK TPOAYKTY OYyIyTh CHpSIMOBaHi dYepe3
Oaifrrac Ha3a] y KaMepy BCMOKTYBaHHSI.

IlepeBaru Ta HegOJIKH

IMonyasipHicTh TBUHTOBHX HACOCIB 00yMOBJIeHA TAKMMH 0CO0JIUBOCTAMMU:

o KKJI arperatiB BizHOCHO BUCOKH - Bi7 50% 10 70%.

e 3paTHi mepekadyBaTH piAMHE 3 Habarato OUIBIIO B'A3KICTIO, HIXK
IMIIeNIepHI TOMITH, 3a0e3MeUyI0YH TPH [IbOMY O1TbIIT BUCOKUI HATHUCK.

o MoxyTh mepexadyBaTH CyMIIli 3 TBEPAWMHU BKIIOUCHHSMH, MPH [BOMY
OCTaHHI HE YIIKO/KYIOThCS, K B TUTYHXEPHHX 1 TOPIITHEBUX HACOCAX.

o [IlpuHmMn nii TBUHTOBOTO HAacoCa BHUKIIOYAE TOSABY IMyJbCalll i Yac
nojavl piAMHU, XapaKTepHUX JJIsl JESKUX TUIIB 0o0nanHaHHsA. /o Toro x
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BOHAa HE NEpEeMIllyeThCs, SK B BIALIEHTPOBOMY Hacoci, L0 3ade3neuye
30epeKEeHHS CTPYKTYPH.

o I'BuHTOBI moMIM HaneXaTh 0 KaTEropii CaMOYCMOKTYBAJIbHUX, P I[OMY
rOrHa BCMOKTYBaHHS MOe gocsiratd 8,5 M. JIo HassBHOCT1 BUIBHOTO razy
B CEpEJIOBUILII, 110 IEPEKAYYETHCS MPOSIBISAIOTh a0COMIOTHY OalyKICTh.

o Konctpykuig arperaTy € HaJ3BHYaliHO MPOCTOIO 1 BKIIIOYAE TUIBKUA OJIHY
pyxoMmy neranb. Knamanw Ta iHINI €IE€MEHTH, B SKUX MOXXE YTBOPHUTHCS
3aTop, HE 3aCTOCOBYIOTh. Bi/IMOBIHO, CIIPOIIYETHCS MOHTAXK, €KCIUTyaTallis
Ta 00CITYyroBYyBaHHS arperary.

« Hacoc € xoMmakTHIM 1 XapaKTepU3YETHCSI HU3BKUM PIBHEM IITyMY.

SK i B KOKHOTr0 00J1aJHAHHA, Y TBUHTOBHX HACOCIB € i cJ1a0Ki CTOPOHU:

o Ilporiec BUTOTOBIICHHSI BIIPI3HAETHCS CKIAAHICTIO 1 BUCOKOIO BapTICTIO.
o BiacyTHs MOXIHUBICTE 3MIHH pOOOYOro 00'eMy.

Hacoc mae «cmabOky JaHKy» y BUIISIAI CTaTopa, SKAW BUTOTOBISETHCS 3
elacToMepHUX MarepianmiB  (pi3HOBUJ mojiiMepi). Taki pgerami MaroTh 1
HeOa)kaH1 BIIACTUBOCTI:

o Ilimx wac poOOTHM BXOJOCTY JyK€ IIBUAKO OTPUMYIOTH HemNepeOOopHi
HOLIKO/IPKEHHS.
o Ilpu temneparypax nonaz 150 rpagyciB miaBisThCS.

ﬂ Beay4uii reMHT obepTaetbca
MepiogmuHo Ha Bxoal BrynKa BHacnigok obepTaHHa ABUryHa
3'aBNAETbCA BaKyym =

BepeHun /7 g 6 .

— el ] A
e \\‘\ v
O i

BepeHun o '

TBUHT - . Col Beayumn

DY . rBMHT

PiguHa nocrynae Ha xig s J ' ‘ 3 pyXoM rBMHTIB piAUHa NPOXOAUTD Ha BMXIg,

peaynbrati atTmocdepHoro L

TUCKY

l PiguHa noTtpannse Ha
BUXiZ
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TumnoBa cxeMa MiAKJIIOYEHHSA HACOCA

1.Hacoc PCM Gavo GTA-GCA-GVA-GBB.

2.JlaBau piBHS PIAMHM, 10 MEPEKAYYETHCS B OYHKEPI.

3.HacToTHUI NEPETBOPIOBAY.

4.ITanenpb ynpaBiiHHS Hacoca (Iporpama).

5.CwoBuii kKabeb.

6.Kepyrodi curnanu nporiecy.

Puc.7 TunoBa cxeMa migKJIFOYEHHS HACOCa

MHs.Nenodn.
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Puc.9 Crenn ansa BunpoOyBaHHS TBUHTOBUX HACOCIB

Bunaxin BIZHOCHUTBCS /O  JOCHDKCHHS TIPOIECiB, IO  BiTOyBarOThCS
CBEpJUIOBMHHUX TBHHTOBHUX HacocaX. CTeHJ g BHNMPOOYBaHHS TBUHTOBHX HACOCIB

MICTHTh TPUBOJHHUMA dYacTHHA |1,

B

OJIOK 2 KOHTPOJIO 1 peryiatoBaHHS MapameTpiB

poOOTH, CTaHIlifO 7 ympaBiiHHS, OJOK 3 MATOTOBKH, 3MINTyBaHHS 1 MOJa4il piIuHH,
0510k 4 TIATOTOBKH Ta3y, OJIOK 5 MIATOTOBKH POOO0YOi pimuHU, OJOK 6 OYUIICHHS
po6o4oi piguHu. biaok 3 MicTUTh eMHICTh 30, MIAKIIOUYEHY A0 BUKHUIHUX JIHIAX 25 1

Jluc

31 Jluc
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29 650kiB 4 1 5 1 Mae BUKMAHUX JiHIIO 31 11 HarHiTaHHA ra3zy. €EMHICTh 30 MICTUTD
natpyOok 33 Ui 3acUIaHHS MEXaHIYHMX JOMIMIOK 1 ImHeK 34 s 3MIITyBaHHS
PIAMHM 1 MEXaHIYHUX AOMIMIOK. biaok 4 mictuth komnpecop 23, Oanox 24, niHio 25 3
perymoruoto apmatryporo 26. Jlinis 25 migkirodeHa 1o 0moky 3. bimok 5 micTuTh
€MHICTB 27 3 poO0YOI0 PIAMHOIO, BIALIEHTPOBUNA HAcOC 28, MIIKIIOUEHUN 10 CTaHIli 7,
aiHio 29, miakiodeny 10 010Ky 3. biok 6 sBiise co00I0 €MHICTh 3 BUKUIHUMN JIHIEIO
19, 3a6e3neuenoro GpuibTpoM 39 MexaHIUHUX AOMIilIOK. Bukuana ninis 38 3'enHana 3
emMHICTIO 27. BuHaxij HampaBieHO Ha 3a0€3MEeYEHHS MOKJIUBOCTI 3aCTOCYBaHHS
po60YOT piIMHM, B CKJIA/Il AKO1 € Ta3 1 MEXaHI14H1 TOMIKHU. 1 MyJ.

[loon. u dama

Bzaum.uHs. | 1He.N2Qy6.

[loon. u dama

TEXMNIECKNE XIPAKTOPRETHRMA YCTANOROK rasanys 2
[Toxaxarcas yoBH yoBH Y3IBH YOBH YABH YI8H
§-16-1200 S 251000 | S5-63-1200| $-100-1000| 5-100-1200 | S5-200-900
NMoaxsa, s /oy 16 25 63 100 100 200
Hassxcune, MIla 12 10 12 10 12 9
Hanop, 4 1200 1000 1200 1000 1200 900
Pevosetiayesan palionas wacTe:
nozava, s’ /foyres 1622 25-36 6380 100150 100150 200250
aasacrune, MIla 12-6 -4 126 102 12-6 925
MougiocTs sexTpoanierareas, xBr 55 55 22 22 12 12
KIA porpyxmoro arperan, % 386 40.6°° 414 45,9 46,3 a9 x
fapimitue paINepU DOIPYRHOIO
AIPeratd (0oL, INeTPpOiasirateas
€ THAPOIALINTON), MM,
amamcrp 1? 117 1?7 "7 1"’ 1"
Auima L 8359 8359°¢* 1104 11104%* 13474 13677
Macca NOPYANOIO JIPETaTa, Kr 340 342 546 s86 697 713

* Verarosxn MOTYT G yROMIACKTOSANM AIcKTPOINHIZTCACM COOTHECTCTREHIN MOMHOCTL 22 1t 32 xBr

** s YCTANOBOK ¢ FMCKTPOIRUTITEAEM MALBIOCTIO 22 1t 32 xBT cooTeercTeeig 39,5 n 46,4%.
*** JLAIR yOTANOMOK © 2ACKTPOABMIATENEN MOEUOCTLIO 22 1 32 kBr coorsercrocimo 10671 u 13071 mm

Puc.10-TexHi4H1 XapaKTePUCTUKH YCTAHOBOK
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TOOMMECKNE XAPAKTEPRCTIEN HITOC08

TEEANYS T

Mexamares | OBHS-16- | DBHS-25. | DBHS-63- | 9BHS-100- | IBHS-100- | HBHS-200-
l 1200 1008 1200 1000 1200 590
Moxava, w'/cynon | 16 25 63 100 100 200
I |
Hanop, w \ 1200 1000 1200 1000 1200 500
MOWNOSTY Macosa, |
4.5 5.5 16,0 19.5 2,0 3o
xBr
Kna, % 483 51,4 53,5 9.6 59,1 65,7
INafapurmac
PUONMITM, MM
anamerp 103 103 103 103 103 103
ano L 3488 3488 4033 4143 444) 4646
Macca, xr 105 106 126 136 150 160
Puc.11-TexHi4H1 XapaKTepUCTUKH HACOCIB
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