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BCTVYII

BupoOHMIITBO TPUTBUHTOBI HACOCIB 3 LMKJIOIJHUM 3a4EIUICHHAM 3J1HCHIOETHCS
BinnoBigaHo 10 I'OCTy 10056-62. 1ieii cTaHAapT NOMMPIOETHCA HA 3HOBY MPOEKTOBaHI
1 TeperisiAaeTbcsi TPUTBMHTOBI Hacocu 3 mojadero A0 800 M3 / romg 1 THCKOM
Har"itTaoHs 10 250 kr / cM? y IpU3HAYEeHi 11 NepeKadyBaHHs PiguH 6e3 aOpasMBHUX
nomimiok 3 B'sa3kicTio Big 0,1 1o 60 cT .3riiHO 3 MM CTaHAAPTOM TPUTBUHTOBI HACOCHU
MMOBUHHI BUTOTOBJIATHUCS JIBOX THUMIB: 3B - 3 0OHOCTOPOHHIM MiJABEICHHSAM PIAVHM 1
3BX2 - 3 1BOCTOPOHHIM IiJIBEICHHSIM PiIUHU.

[lo3HaueHHst Hacoca ckiaaaerbesa 3 udpu 3 1 BeNUKoi JiTepu B, mo3HadaroTh HOro
CKOpOYEeHEe HalMEHYBaHHS (TPUTBMHTOB1), 1 ApoO0y, UYHMCEIbHUK SKOTO BKa3zye
OKpYIJIeHEe 3HaueHHs mnojaydi B JiTpax Ha 100 000poTiB MPOBIAHOTO T'BUHTA,
3HAMEHHHMK - THCK HATHIiTaHHS B KT / CM?,

CraHgapToM JIOMYCKA€ThCSA J0JABAaTH JI0 MO3HAYEHHS [IB1 JITEpU, XapaKTepU3yIOTh
NpU3HAYEHHS Hacoca 1 HOro KOHCTPYKTUBHE BUKOHAHHS.

[Ipuknaan yMOBHHMX MMO3HAY€Hb TPUTBUHTOBI HAcoca 3 OJHOCTOPOHHIM IiJIBEACHHIM
pimunu, 3 nogadero 25 M3 / roxg npu 2900 06/ xB i TUCKY HarHiTaHHA 40 KT / cM?,
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1. KoHCTpYyKIist HACOCY TA MPUHIKAI il

Ha pucynky 1.1 mokasaHuii TpbOXIBHHTOBMH Hacoc. Moro ocHOBHi merani i
By31U: poOOYMi MeXaHi3M, KOpIyC 3 KpHUIIKAMH, TOPLEBE VYIIUIBHEHHS 1
pO3BaHTaXyBaIbHUN Ki1anaH. PoOounii MexaH13M cKiIafaeThes 3 Beaydoro reudTa 11 1
JBOX BEJEHUX I'BUHTIB, CHMETPUYHO PO3TAIIOBAHUX BIJHOCHO MPOBIIHOIO I'BUHTA 1
CIYTyIouux Jjisi oro ymiabHeHHs. I[Ipodine Hapi3ku mo OOKOBiM MOBEpXHI IBUHTIB
YTBOPEHUN LMKJIOINAaJbHUNA KPUBUMU (Hapi3Ka JIBO3axXiJHa: Ha MPOBIAHOMY I'BHUHTI -
JiBa, Ha BEJEHUX - MpaBa).l' BUHTH yKiaaeHl B oboiimy 17, sika mpezacTasisie coO0r0
0JIOK 3 TpbOMa CYMDKHMMH IMJIIHAPUYHUMHU POCTOYKAMH 1 PO3MIIIEHA B JIUTOMY
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 2K, 3amoBHIOE 3anaJiMHU TBUHTOBOI Hapi3KU BEJy4Oro Ta BEJEHUX T'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, THUCK B HHUX 30UIBLIYETHCS, 3aBISKH MEpPeTSHKKaM pIAMHU 3 HaIMIpHOL
NOPOKHUHU B 01K BCMOKTYBaJIbHOT NOPOKHUHU. Ha IBUHT A110TH BICKOBI Ta pajialibHi
sycuis.  PamianbHl 3ycwiis 3 BEJACHUX TBUHTIB TEpeJaloThCs Ha 000HMY.
[IpunycTuMuii TUCK BEJECHUX T'BUHTIB Ha 000MMY 3aJIeKUTh BiJ KOJOBOI IIBUAKOCTI
o0epTaHHs BEJEHUX I'BUHTIB Ta IUIOII OMOPHOI MOBEPXHI. SKIO NMPUIYCTUMHUI TUCK
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 BEJCHHUX IBUHTIB. J{JIs IIbOrO B TBUHTaX BUKOHYETHCS KaHAJH
neBHOro giamerpy. KpiMm mopiiHiB Ha Bey4OMY I'BHHTI BUKOHYETHCSI YTOBILICHHS, SIKE
PO3BaHTAXY€E, YAaCTKOBO BICHOBE 3YCHJUIS, CIY)KUTh IIIIIMITHUKOM KOB3aHHS Ta
MIUTFHUM YINUTbHEHHS. [1701a KOHTaKTy YTOBIICHHS 3 KOPITYCOM PO3PaXOBYETHCS 5K
JUTS TTAIIAITHAKA KOB3aHHs. [[iaMeTp yTOBIIEHHS MPUHMAETHCS PIBHUM 30BHIIIHHOMY
JiaMeTpy BEeIy4oro TBHUHTA. TakuM YHMHOM, 3HAIOYM PO3MIPH TBHHTOBOI Hapi3KW,
JiaMeTp BCMOKTYBAJIBHOTO Ta HANIpHUX MATpyOKiB, MiaMeTp Ta JOBXHHY Baja Ta
YTOBILICHHSI, IIaMETPU Ta JOBXKHUHY MOPIIHIB, PO3PaXOBYETHCS Maca IBUHTIB.3HAIOUN
TJIONTY MONEPEYHOTO TMepepi3y TBUHTIB Ta BUTPATH HACOCA PO3PAXyBaTH IMIBUIKICTH 3
SKOTO TBUHTU OYIyTh 3JABUTATHUCS Yy BICHOCOMY Tepepi3y MpH 3amycKy Hacoca. J[ms
TOTO MO0 3araJbMyBaTH PyX TBUHTIB Ta HAJAaTH M 3IITOBXATUCS 3 UUJIHAPAMH,
JiaMeTp KaHay MiIOUPaEThCs 3 ypaXyBaHHIM THUCKY TIbMYBAaHHS TBUHTIB, KUTBKOCTI
piavHM, SKy MOTPIOHO MPOIITOBXHYTH KPi3h KaHaJ, IMBHUIKICTIO PyXy TBUHTIB, iX
Macoro. Kanam npu oMy po3risaetscs Sk giadparma, sika Mae piski 3BYKCHHS Ta
pi3ke posmupeHHs. OTpuMaTu Hamipy TO JTOBXHHI KaHay 3HEXTYIOUU Y 3B S3KY 3
po3mipamu KaHany.PiguHa, sika TPOXOMUTH KpPi3b YIIUTbHEHHS B3JO0BX YTOBIICHHS,
MOTpaIvIsie 10 MOPOKHUHY Ta Jla€ THUCK Ha TopIiieBe yiriibHeHHs. Llel Tuck oOMuHae
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CEepEelHI0 IIBUJAKICTh IT'ATH, sIKa OOEpPTAEThCS CYMICHO 3 BaJlOM, Ta HEPYXOMHUM
i’ STHUKOM. J[J1s1 Toro 1mo6 THCK He CTaB OUIbLIMM MPUITYCTUMOTO KpPi3b KaHal B
KpUUIL PIAUHYU MOCTYTAE J0 KYJbKOBOTO KJIAMaHy, 1 1ajil Ha BCMOKTYBaHHA. Po3Mipu
KaHaJla KjarnaHa Ta Ciijia 3yMOBJIEHI TUCKOM B MOPOKHUHI, Ta KUIBKICTIO PIIMHH, 5K
MPOTIKAE KpI3b VYIIUIBHEHHS Ha YTOBIIEHHI Beaydoro rauHTa. Ciaio KiamnaHa
BUTOTOBJISIIOTH X POTUBAAPHOTO MaTepially sIK OKpEMY JI€TalIb.

[Ipy BiIKpUTTI KiamaHy KyJbKa MOBUHHA PyXaTHCsS 3 HIBUAKICTH HE OUIbLIE
KPUTUYHOI IIBUJKOCTI CTUCHEHHS BHUTKIB MPYXUHH, 1100 YHUKHYTHU yAapiB BUTKIB.
Buxonsiun 3 TOro mo KpUTUYHA MIBUAKICTH 3aJIKUTH BiJ MaTepially NpPYXUHH,
MOJYJS 3CYBY, Ta KJjacy MPY>KWHHU, IMBUAKICTb PYXY KYJIbKH CTAHOBUTH MEHbIIA, a00
TaKy > BEJMYMHY. 3HAIOUM IIBUJKICTh PyXy KyJbKH Ta BUTPATU Kpi3b KaHal,
MO>KJIMBO BUpPaxyBaTH pO3MipU KyJIbKU Ta 30BHILIHIN AlaMeTp IPY>KUHU.

[To 3ycwito, sike BUTPUMYE MPYKUHA TIPU 3THHEHOMY KJIallaHi, Ta B poOouoMy
CTaHi, MOXJIMBO 3HAWTU jAlaMeTp NpoBoJioku. [lo cmpaBoyHUM JaHUM, 3HAIOYU
KOPCTKICTh OJHOTO BHUTKA aHAJOTIYHOI MPYXKWHH, 3HAXOJUMO KUIBKICTh BHJIKIB Ta
BUCOTY MPY>KUHH.

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 KOPMyci 14 y BCMOKTYBallbHY OPOKHUHY.

Puc.3 — CxeMa TppbOXIBUHTOBOTO Hacoca

VYurinpHeHHs, TOpeACTaBiIeHe Ha pHC. 2, CKIANAEThCcs 3 MIAN'ATHUKA 2 31
mTudToM 61, SIKMl 3aXOAUTh B a3 KPUILIKU CAIbHUKA, M'ATU 3, BTYJIKU yMOPHOI 4,
OpYXUHU 6, KUIbLSE yrmopHOro 21 1 rymMOBUX YIIUIbHEHHUX Kutenb 42, 43. YnopHa
BTyJIKa 4 3adikcoBaHa Ha Beaydyomy rBuHTi 11 mtudrom 32, sskuii nae ii MOXKIMBICTh
nepeMilaTucs TUIBKM B OCbOBOMY HampsiMKy. JlJisi 3MEHILIEHHS 3HOCY TOPIIEBOTO
VIIUIbHEHHS B MOPOXKHUHI YIIUIBHEHHs Baia miarpumyerbes tuck 0,2 ... 0,3 Mlla.
[linTpumyBaHHS THUCKY B 3aJaHOMy Jiama3oHl 3a0e3nedye pO3BaHTaXKyBaJIbHUMN
KJamaH, IO CKJIAJAeTbcsd 3 Kyilbkd 57, NpyXKuHU 7, NpoOKM cherjaibHOi 48,
npoxkiazaka 50. [Tpy migBUIIEHH] TUCKY BUILE 33aHOT0 KJIalaH CIpalboBY€E 1 YaCTUHA
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2. I'inpaBiivyHi po3paxyHKu

2.1 Po3paxyHOK rBHHTIB TPLOXI'BUHTOBOI'0 HACOCA

JIJ1st TPOXTBUHTOBOTO Hacoca 3 OIHOOITYHUM M1IBEICHHSIM P1IMHUA 30BHIIIHINA

JiaMeTp BEJIEHOT'0 TBUHTA BU3HAYAETHCS MO (POPMYIIIL.

2301 0/k6*

Puc.4-TopueBe yTOBIIEHHS.

Puc.5- IlepenuBHuii KnamnaH.

_ 3[Qpx60
A3 = \/4,15*n' (1)

Ll 6,139 * 103 * 60
3B 4,15 * 2500

=32 % 103 mum;
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ne, Q;—TeopeTHuHi BUTpaTH, M>/C;
Q.= 6,139*103, m¥c;
Np — 4Kciio o0epTiB 00/XB;
Np = 2500 06/xB.
dss — 30BHIIIHIN JiaMeTp BEICHOTO TBUHTA, MM.
dss = 32 M.

3oBHILIHIN AlaMeTp 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
; 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
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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%)]-2,912 = —484
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 = 2912106;
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%)-2,9-10° = 143,35 H
=
< fe, d; — JAiaMeTp NOpPLIHS;
) d; =22 MuM;
%l.
§ CymapHe BicbOBe 3yCHJLJIA
@ Poic,=P1 + 2P, (8)
I
3
§ Pyic,=—484,18 + 2 * 143,35 = —197,46;
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- ng (20)
Pr = 1,401 -2912106 - 322 = 4177 H
ne, Pr —panianeue 3ycwmis, H;
CepeaHiii TMTOMUI THCK HA OIHY NOBEPXHIO:
_ Pr
=, (11
4177
y = — = 1538489Ila
2,715 % 10
Ie, Ky —cepeHiid MUTOMUM THCK Ha OJIHY MOBEpXHIO, [1a;
ObeprajibHa MBUAKICTH BeI€HOI0 TBUHTA!
S
S
> 2lIn
- o —_—
5 V=r, s (12)
=
S B _32%3.14 %2500 B
% V=16%*10 0 = 4.18 m/c
%l.
T ne, V — oOeprayibHA MIBUAKICTH BEJASHOTO I'BUHTA, M/C;
X_ I, — 30BHIIIHIX pajiyc BejeHOr0 TBUHTA;
= r,=1.6%10 “*mm;
s
E Hpuitmansaui TucK 1t bponsu bp O=10-1:
s [p]*v=107; I1a (13)
S
3 _ 107
< 18]
o
=
S
2
= Jluc
T
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[p]=2392349; I1a
ne, [p] - mpuitmanbuuii TUCK s bponsu bp O=10-1
YMoBa MIITHOCTI:
K, <[p] (14)
1538489<2392349

YM0Ba BUKOHVETHCH

2.211po¢dinoBaHHS IBUHTIB HACOCY:

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

BusnaueHHs1 paaiyca, TOYOK JiJIeHHSI TIITMOMHU HAPI3KH
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 HAPI3KH:

A'== (16)

A= %65 = 133 MM

ne, A" — KpoK po30MBKM TTTHOMHH HAPI3KH;
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I — 8 ki
BuznauyeHHs pajaiyca, TO4OK AiJICHHS [VIMOMHM HAPI3KHU:
- !/
R1 =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 + 162 — 162

2-16-32
Y, =20,82°,
Y3 :24,16 0,
Y4=26,36°,
Y'5=27,90 °,
Y =28,94°,
Y7 =29,58 ©,
Y5 =29,92°.

Yy = arccos( > = 15.58°

(A2+r32 —R12>
Q= arccos\——mmm ) ,
2r5A
322 + 162 — 162
2:16-32
(05) :24,49 0,
oz =30,70 ©,
oy = 36,28°,
o5 = 41,49°,

a= arccos( > = 16,92°,

(17)

(18)

(19)
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o = 46,49°,

o7 = 51,36°,
g =56,15 °,
B1=as — V1, (20)
B, = 18,1° — 15,6° = 1,340,
BZ == 3,670,
83 - 6,54‘0,
84 == 9,920,
Bs = 13,599,
Be = 17,559,
B, = 21,789,
Bg = 26,23°,
2.3 Po3paxyHKH Beqy4yoro rBMHTa
JiamMeTp HanmipHOro MAaTpyoOKYy:
4Q
de = |71 (21)
s H
€
S
3 4 %6139 % 1073 3
S W= | T314-135  C /eri0Tmm
S . .
S ne, dy — miaMeTrp HaIipHOTO MaTPyoOKy, MM;
) [V],, — momycTrMa IBUKICTD;
F [V], — 1,35%;
AN
g
; JiaMeTp BCMOKTYBaJIbHOI'0 MAaTPYyOKYy:
S
@
S _ |_4Q .
S e = 7w 22)
S
S
o
=
S
2
= Jluc
Q
N y3) Sluc | Ne dokym. | [odn. |Jam




Ac,

4 = 4% 6.139 x10°3 96 + 10~
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
2.9x1073%6.139%10 7360
M= = 91,09 H*m
0.75%2%3.14%2500
ne, M - obepTaqbHUII MOMEHT;
N — 3arasbHui KK/I;
n=20,75
MiameTp Baay:
3[ 5M
dBaJ'I = ) (24)
[t ]
o]
€
[
S 3 ’5*91 09
, -3 ..
. = = *
r§ dgan S Ae106 26 x 107> m;
= ne, dg,, —aiaMeTrp Baiy;
<
% JloBKMHA IITOHOYHOTO NMAa3y:
%I.
) 4M
< 1 = ; 25
= i [03m]*dpan*hun ( )
<
I
S
S
S 1 2+ 9109 46 % 1073
M = = * MM
@ 755100 %26« 1073 x4 % 1073
O
£ ne, hy, — BUCOTa LUNOHKHU.
— -3
S h,, =4+*107".
< [0, ] — mODyCcTHMe HampyKeHHs Ha 3MUHAHHS
R [04,] = 75 * 10° Ta;
S
o
S
< Jluc
T
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l,,; — MOBXHWHA IIIMTOHOYHOTO Ta3Yy;

OobeprajibHA WBUAKICTH PO3BAHTAKYBAJBHOI0 YTOBIICHHS |

__ dy*2mn
1= (26)
55%2%3.14%2500
V= = 7,195 m/c.
260
ne, Vi-o0epranbHa MIBUIKICTH PO3BAHTAXKYBAIBHOTO YTOBIICHHS;
Hpunycrumuii Tuck 6ponsu bp OD10-1:
_ 107
Pl'[pI/Il'[2 —E = 1389850 I1a

ne,  Pupun - mpunmyctumuii Tuck 6ponsu bp OP10-1.

Ili10112a KOHTAKTY YTOBILECHHS !
o]
S
4S) R
S fi = —; (28)
< Prnpun2
ge)
S

¢ 4177 3 10-3 m?
- = ———-= * M
& 171389850
3
(ZD_ ne, f; —ImIoma KOHTaKTy YTOBIICHHS
< R, — pagiasibHe 3ycuiis;
: R, —4177;

Q
I
S
-
§ JloB:KMHA YTOBIIIEHHS :
S _ 2
r§ 1yT - md, (29)
>
5 2%3%1073 s
= IYT=m=34*1O M
S
o
S
< Jluc
T
X y3) Sluc | Ne dokym. | [odn. |Jam




[loon. u dama

Bzaum.uHs. | 1He.N2Qy6.

[loon. u dama

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 = — - (0,046 + 0,046 + 0,0195 + 0,076 + 0,096) = 0,0001504 M3

ne, V,5— 06’eM Baja JiiameTp 25 MM,

00’em yTOBIIIEHHA:

T+xd
Vss = 41 * 14 (32)
3,14 * 552
55 =~ *34x107° =8x107°’

ne, Veg —00’€M yTOBIICHHS

00’em pi3ajibHOI YACTHHHU:
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Ac,

Vigr = fFBl * L;

Vg1 = 2,58+ 1073 % 213,2 =54 10"* M3

V.51 —00’€eM pi3albHOI YaCTUHU
f.z1 — MJI0IIA Hapi3HOI YaCTHUHY;
fo =2,58*1073 M3

Maca Begy4oro reMHTA:

(33)

Mpg1 = (VZS + V55 + VFBl)pCT (34)
m.; = (0,00015 + 8% 107>+ 5,4 107%)7,8 « 103 = 6,006 kr
e, Mgy, —Maca BeAy4oro rBUHTA;
Per — WIJIBHICTD CTaJi;
Per = 7,8 * 103kr/M
Il1oma nepepizy BeleHOro rBUHTA
fs, =0,4193d3 ; (35)
foo = 0,4193 % 322 = 4,293 * 10™* m?
o]
€
S ne, f.g, —IUIOIIA Mepepi3y BEACHOTO I'BUHTA;
3
<
’é 06’€M Be/1eHOT0 TBHHTA
md3
- Vigz = fFBZ * Lgp + T3 * dBC (36)
\g
3 3,14 * 222
S Vg = 4,293 %1074 % 289,2 % 1073 + —————96 % 1073 = 1,606 * 10~* m°
<
9 ne, V., —00’€M BEIEHOIO IBUHTA;
3
s
§ Maca BeeHOro rBUHTA:
Q
S Mpgy = VFBZ * Pers (37)
€
(e}
3 M., = 1,606 * 107% * 7.8 x 103 = 1,25 kr
S
2 1€, Mp;, —Maca BEeJCHOrO TBUHTA
S
g
= Jluc
T
X U3) Sluc | No dokym. | [odn. |/lam




Il1oma rBUHTA:

Fp = fFBl + ZfI‘BZ (38)

Fry =2,58% 1073 + 2% 4,293« 10~* = 34,386 * 10~* m?

ne, F.; —moma reuHTa;
HIBUAKICTH raJIbMyBaAHHS:

Q.

VFaf[ = F ) (39)
I'B
v 6,139 x 1073 1,785 M/
134,386 %107 ¢
ne, Vp,, —IIBUIKICTh TAJIbMYyBaHHS |
JloB:KHHA NLIAXA rAJIbMYBAHHS !
ooy = 0,5d5 (40)
— -3

g lo, =11%10
[
ge}
Z ne, lp,, —IOBXHWHA NUISXa TAIbMyBaHHS,
&

Tuck raJibMyBaHHSI Bely40ro rBUHTA:
<
\g‘ VFaJI
) _ Mpp1—
(Zn. APraJl - nd% (41)
§ ran*
$
I
= 2
5 1,785
R 4,159 » == )
a AP, = = 1,585 x 10° [1a
- rai 53,14 % 0,0222

11 10 )

(o]
S
i~ ne, AP.,, —THUCK raJbMyBaHHS B€Iy4Oro rBUHTA
S l..,, — AOBXKHHA 1JIsIXa FaJIbMyBaHHS
=
S
o
S
< Jluc
T
X U3) Sluc | No dokym. | [odn. |/lam




[iameTp oTBOpY AiapparMu Be1y4oro reMHTA:

VI‘aJI

d,qiac])pl =d, \/m; (42)
w |28fran1
p
d 22 L75 43 %1073
. = = 4, *
Aladpl 0 82\/2 % 1,585 % 106
’ 1000
ne,  dgjagppr —IAMETP OTBOPY JiadparMu BEAYy4Oro rBUHTA
U — KoediLieHT BUTpAT AiadpparMu
, 1
n= E = 0,82
p — WIJIBHICTb BOJAY;
p = 1000 KF/M3
Tuck ralbMyBaHHS BeJI€HOT0 TBUHTA!
Vran®
Mrg2
Pranz = ndzz ; (43)
ran 4
S
S 2
i~ 1,57 = 1’7;3 > ]
g Pran = L 314xp22  009x 1071
S 11 %10 7z
S
'%? HiameTtp niadpparmMu BeeHOr0 TBUHTA:
g
<
<
: 44
. (44)
3
8
Q
g 1,785 3
S dyiagpz = 22 =55 %10
3 0 82\/2 % 0,59 * 106
S ’ 1000
o
=
S
g
= Jluc
T
X y3) Sluc | Ne dokym. | [odn. |Jam




ne,  dgiagppz —MiaMETp miadparMu BEICHOTO IBUHTA;

2.4 Po3paxyHOK NepPeJIMBHOIO KJIANaHy

Duiy — AlaMeTp MiAIIUITHUKA,;
Duix= 36 MM;

iz — AiaMETp OTBOPY MiANIUITHHUKA;
dl‘[iﬂ =30 MM,

wsmn — J1aMETP 1’ SITH;

sATH 39 MM,

D
D

KosoBa mBHAKICTE:

Dnia+dni n
— 2 -
Vcep—( . )2*1160 (45)
36 + 30 2500
cep = (—) 2 * 3,14W =4,3M/c
ne,  Veep —KOJIOBA MIBUJIKICTD;
§ ILi1oma KOHTAKTA yIMiJIbHEHHS AN’ ATHUKA:
S
g n(D D2 4 2)*10‘6
k f. o= mA "—dni (46)
= mif 4
S
S (36% +30%) x10°°
] 3,14 + * 107
S i = =310 * 1076 m?
T 4
<
°§5 ne,  f;,; —IUIOIIAa KOHTAKTA YIIUIEHEHHS i ATHUKA;
s
S 1| SITH:
R JIOIA KOHTAKTA I’ SITH.
g 2
3 T[(D 1 2—d )>I<10_6
rg fH’HT — II_ AT 41'[ AT (47)
S
4o
o
=
S
2
= Jluc
T
X y3) Sluc | Ne dokym. | [odn. |Jam




[loon. u dama

Bzaum.uHs. | 1He.N2Qy6.

[loon. u dama

3,14(39% — 28%2)10°°
f o = ( 7 ) = 578,5 x 1076 m?

2 .
ne, f,/,, —TUIOIIA KOHTAKTA 11’ SITH,

IIpunycTUMHU KOHTAKTHUM TUCK B YIIUIbHEHI I’ ATH:

[p] = 2~ (48)

Vcep

7

10
— — 6
[p] = 13 = 231+ 10°Ma

ne, [p] —mpunycTrMuii KOHTaKTHUH THCK B YIIILHEH] I’ ITH;

THck B MOPOKHUHI YIIIJIbHEHHS

p' = [p] - (49)
310 % 1076
p’ =2,31%10° S8 106 1,24 * 10° Ia

e, P’ —THCK B HOPOXKHHHI YII[LTBHEHHS
Brpatu:

T[d153 (

AQ =

T 12ply,

—p'); (50)

3,14 %55« 1073(0,06 * 1073)3

12 %1 %1073 % 34 x 1073 (2,912 — 1,24)10° = 200 * 1076 M°/,

ne, AQ — BTparty;
0 — po3Mip 3a3o0pa;

§=0,06*1073;
1 — KoedilieHT AUHAMIYHOI B A3KOCTi;
n=1%10"3

JiameTp kaHay:

Jluc
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dKaH = = (51)

d..., = 4*200*10_6—000713
kar 3,145 '

ne, dyg,y —HiaMeTp KaHamy,
[V] — npunycTyuMa mBUAKICTb B KaHaJIi
[V] = 5%;

Kputuyna mBHAKICTH PyXy KUIbLSI NPYKUHN:

_ _Tsabn |
KD = V2Gper’ (52)
630 * 10° % 0,1 M
VKp = =1,76 —;
V2 % 8 % 1010 x 8 » 103 c
ne, Vi, — KpUTHUYHA WBUAKICTb PYXY KiJIbLs NPYXKUHY;
Ty, — HAIPY>KeHHs 3/BUTY;
T3, = 630 Mlla;
g G — MOJYJIb 3JJBUTY;
S G = 8101 [a;
E Per — mianic}'frb CTaJli;
2 Per = 8 * 10° E;
: 6, — po3Mip 3a30pa;
N 6, = 0,1 MM
>
S
<
Q
T .
X JiaMmeTp KyJbKH:
<
3
: 4AQ
s — .
M T[VKp
Q
O
€
(e}
S 4x200%10° 3
3 Ayyn = =12+ 107 3mm
S 3,14%1,76
S
S
e
= Jluc
T
X y3) Sluc | Ne dokym. | [odn. |Jam
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ne,  dyy, — AlaMeTp KyJbKH;

Brpatu migiiomMy KyJbKH:

AQ
h, = —; (54)
/ *p
T[deJlP-K Iy
157 «10°°
h, = == 0,000139
3,14 10,2 * 1073 * 0,72 * \/2 - %‘55 10
ne,  dgy, — AlaMeTp KyJIbKH;
dyyn = 10,2 1073 m;
Ui — Koe]iLiEHT BUTpPAT KyJIbKH;
e = 0,72;
Cuia nonepeanboi Aeopmanii npy:KuHm:
md.?
p1 ==~ *p; (55)

3,14 % 0,006322
p1 = 2 %+ 1,24 « 10° = 38,8 H

e, p;p — CuJa nonepenHboi AedpopmMalii NPY>KUHU;
dC = dKaH;

Cuna po6oua nepopmanii NpyKuHuU:

P2 =—""—*DP; (56)

3,14 0,01022

py = 7 % 1,24« 10° = 101,27 H;

e, P, — cuia poboya gedopmaliii IpyKUHU;

Cuia makcuMaJibHoOI Aedopmanii:

Jluc
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Ac,

p
p3 = 1_261'1 ; (57)

101,27
P3 =

= 112,52 H;

1-0,1

p3 — CWJIa MaKCUMaJIbHOI Jlepopmaliii;
6, — po3Mip 3a30pa;
6, = 0,1 Mmm;

HIBUAKICTH PYXy KIHIA NPYKUHHA:

VKyJI = pr; (58)
Vign = 1,76:,
KopceTkicTh NpyKuUHHI:
7 = P2-P1 (59)
hKyJI
101,27 — 38,8 480.53 = 10°H
= = *
“T7013%10°3 ’ /M

Ae,

Z — KOPCTKICTb NPYKUHU;

Ipy:xkuna Ne300, dupos=1,2 MM, Dpp=8 Mm, 7:=65,95*10% H/m.

Po0oue KoJs1eco BUTKIB:

Ac,

n = 2 (60)

_480,53*103 7y
"= 6595103 7

n — poboye KoJieco BUTKIB;

Jluc
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3.Po3paxyHoK HA MILIHICTh

Po3paxyHOK Ha MilIHICTh MiIIIMITHUKA

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

ExBiBajileHTHe cTaTHYHE HABAHTAKEHHS :

Po = xE. + F * y; (61)
F. =P, =4177;

Fa = PBiCb = —176,51,

F, —176,51 0.042

E. 4177 o

npuiimaemo X=1, y=0 (sxmro <0,5).
P, =4177 x 1+ [—176,51] * 0 = 4177;

o ne, Py — ekBiBaJleHTHe CTaTUYHe HaBAHTAKE€HHH;
S P, — pagianbHe 3ycuiig;
i~ PLic, — CyMapHe BiCbOBe 3yCUJLJIA;
S
o
=
S HomiHasibHA 10BroOBiYHICTh:
=
2 P
= L=(=) (62)
g Po
I
S
5 , (22000)3 146198
m f— — —_—
@ 4177 " xB’
§ ne, L — HoMiHaJIbHa JOBIrOBIYHICTB;
S C — CTaTU4YHe HaBaHTAXXeHHS NiJIIUIIHUKA;
S
- I'opuHHA DOBroBiYHICTH:
S
o
S
< Jluc
T
X y3) Sluc | Ne dokym. | [odn. |Jam




__10°L_

h — 6on (63)
! 10° * 183,9 1135
hT 60 %2700 roa
ne, Lp — roauHHa AOBrOBIYHICTE;
ToBHIMHA CTIHKHM 00iliMu:
09 =0,1%3%32=29,3wmpm;
ne, 6y — TOBUIMHA CTiHKHU 00ilMU;
ToBmMHA CTIHKH KOpIyCY:
_ (3ds ) [op]+0,4P _ _
Sop = (52 + 86 \/<—[cp]-1,3p 1) +a (65)
3%32 250%105+0,4%2,912+106 _ .
S Oop = (T T 9’3) <\/250*105—1,3*2,912*106 B 1> +5 =113 mm;
S
3
IS ne,  Oygop — TOBIMHA CTIHKH KOPILYCY;
2 [ap] — NPUIYCTUME HAIPYKEHHSA Ha PO3TSATyBaHHS;
; lo,] = 250 * 10°Ta;
<
S a — JITIMHUHI IPUNYCK;
= a=>5mm;
Q
I
AN
: ToBmMHA KPUIIKHU:
s 3d3 ) 0,75*P
S — [==3 /- .
2 Oup ( 2 T %) [TouT (66)
aQ
(o]
S 5 3 %32 93 0,75 * 2,912 * 106 6.3  10-3
ge} f — .
S P ( 2 +’> 250 * 10° SR
S
o
=
Iie, 6Kp — TOBILIMHA KPUIIKH;
S
e
= Jluc
T
X y3) Sluc | Ne dokym. | [odn. |Jam




Po3paxyHOK IINHJIBKH:

BHyTpimHsa cuiia THCKY:

Ri=p*n(3’2&+80)2;

2
+ 9,3) = 30021 H;

3 %32

R; = 2,912 * 10° % 3,14 « (

ne, R; — BHyTpilIHA cUJIa TUCKY;

Cui1a KOHTAKTYy B yIILIbHEHHI:

Rd=p*ky*‘r[_(37(13+5Kp)2—(32&+80)2];

2

[ /3 %32 3 * 32
Rd=2,912*106*1,4*3,14( > +16,93) —( >

ne, Rg; — cujla KOHTAKTY B YIiJIbHEHHI;
k, — cepeJiHi¥ MUTOMUN TUCK Ha OMIOPHY MOBEPXHIO;

(67)

(68)

2
+ 9,3) ] = 17000H;

(o]

IS

(o]

g

3 Cuia 3aTsKKH:

g

= R, =R; + Ry; (69)
S R, = 30021 + 17000 = 47021 H;

g}

%

S ne, Ry — cuJa 3aTSXKKU;

<

g Ilnoma mNmuJILKH:

3

s

3 R

3 o= ; 70
C‘B f]_ur[*z ( )
(o]

r§ mnd?

> fyn = 4mn: (71)
c

(g}

o

=

S

2

= Jluc
T
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3,14 x 122

- 7 = 113,04 m?;
47021 51,99 MII
° = 113048 >V &

51,99<[ ¢]64MIla;
YMoBa BUKOHY€EThCH.

ne, dy, — AlaMeTp INUIbKY;

dyg = 12 MmyM;
Z — KUIBKICTb LIIIJIBOK;
Z = 8 1T.
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4 TupopmaninHa 10BiaKa

I'BuHTOBI Hacocu (ApxiMeaiB rBUHT)

I'BuHTOBMII 200 IHEKOBUII HACOC — HACOC, B IKOMY CTBOPEHHSI TUCKY PIIMHHU, 1110
HArHITA€ThCS, 31MCHIOETHCS 33 PaXyHOK BUTICHEHHS PIIMHU OAHUM ab0 JAEeKLIbKOMa
IBUHTOBUMHU METAJ€BUMHU POTOpaMH, 10 OOEpTaloThCs BCEPENMHI CcTaTtopa
BIJIOB1IHOT pOpMH.

['BUHTOBI HACOCH € PI3HOBUAOM POTOPHO-3yOUACTHUX HACOCIB, BOHU JIETKO BUXOATH 13
HIECTepIHYACTUX IUIAXOM 3MEHIICHHS 4ucia 3y0iB HIeCTepeHb 1 30UIbIICHHS KyTa
Haxuiy 3y0iB.

IcTopist BHHUKHEHHS

[lepmm BHHAXITHUKOM TBUHTOBOT'O Hacocy OyB ApxiMen. 'BHHT mpu3HavaBcs IS
BHKAadyBaHHs BOJM i3 Kopabis, i 6yB HasBaHuil Ha YecTh ApxiMena. Moro mammna -
MPUCTPii 3 00ePTOBUM TBUHTOM Yy (OpMI Jie3a ycepeauHi nuiinapa. Bin mpuBoguBcs
y Oif0 BpY4YHY, a TaKOXX MIl TakoX OyTH BHUKOPUCTaHHMW A Tiepenadi BOAH 3
HU3WHHUX BOJOWM Y 3pOIIyBaIbHI KaHAIH.

['BUHTOBMI HACOC MIUPOKO IMOYATH BHKOPHUCTOBYBATH ISl TEPEKadyBaHHS B'S3KUX
piauH 1 pi3HEX po3unHIiB y 1920-x pokax. IIpuctpiif Bimpasy x CTaB MOMYJISIPHUM Yy
0araThbOX Tally3sX IPOMHUCIOBOCTI (XapdoBa, XiIMiuHa, IamepoBa, METaT000poOHa,
TEKCTHJIbHA, TIOTIOHOBA, HadToBa 1 T.1I.). YIOCKOHAJIEHWH HACOC 3aIlpPOIOHYBaB
bpaniy3pkuii iHxeHep Myano (R. Moineau). HoBuii ipuHITAIT TriIpaBiiyHOT MAIIMHH,
Ha3BaHUM «KarCyJi3MOM», J1aB MOXJIMBICTh BUKIIOYHTH KJIamalnaHW 1 30JIOTHHKOBI
PO3IMOALTLHUKH.

Hampukinmi 70-X pokiB, TBUHTOBI HAcOCH BIIepIe OyiH 3aCTOCOBaHI Ha HapTOBUX
ponoBumax Kanamu 3 Bakkor HadTOO 1 BETUKUM BMICTOM JPIOHOIUCIIEPCHOTO
ITCKY.

Y 1980-x pp. moyanocsi BUKOPHUCTAHHS TBHUHTOBHUX HACOCIB JIII MEXaHi30BaHOIO
BHJIOOYTKY. 3 IIi€] MPUYMHN BOHU MTOCTYIIOBO MPOHUKAIN B HAQTOBY MPOMHCIIOBICTb.

Jlo 2003 poky I'BUHTOBI HAacoCH MOYaJId BUKOpPHUCTOBYBaTW Ha Ouibin HiK 40 000
CBEPJUIOBUH MO BChOMY CBITY. Bu00yTOK B'SI3KHMX 1 BUCOKOB'SI3KUX HAPT CTaB OUIBII
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peHTabenbHUM 711 HaPTOBOT MPOMUCIOBOCTI. [ BUHTOBI HACOCH 3aCTOCOBYIOTHCS Bijl
Ansicku no IliBpennoi Amepuku, B ropax fAnonii, B Adpuui, B Pocii.

3aCTOcyBaHHH I'BUHTOBOI'O Hacoca

['BUHTOBI HacOCH 3aMUCIIOBATIUCA SIK IPUCTPOI JIJIsl IepEeKauyBaHHA PIIUH 1 pO3YUHIB
3 Benukoio B's3kicTio. [loTpeba B Takux arperatax € B 0araThbOX raiy3six
IPOMUCIIOBOCTI, HAMPUKIIAA, B Xap4yoBid, XIMIUHINA, TEKCTUJIbHINA, METAIO00POOHOT 1
T.A. Y OyAIBHUUTBI 32 JOMOMOI'OI0 FBUHTOBUX IMOMII 3[IMCHIOIOTH MOJaYy CyMmimiei
JUTSl HAJTUBHUX TJIJIOT 1 TOKPiBEJIb.

3 MJIMHOM Yacy L TEXHOJIOris cTaBajia Bce OUIbLI J0CKOHajow. Ternep TBHUHTOBI
HACOCH YCIIIIIHO MPAIIOI0Th Y JECATKAX TUCSIY CBEP/UIOBHH MO BChOMY CBITY. Came 111
arperaTH iH>XeHepu-Ha()TOBUKH BBAXKaIOTh HAMOLIBII MEPCIIEKTUBHUMU.

KpiM 1p0r0, TBMHTOBI HAcOCHM 3aCTOCOBYIOTH JUIsl 3HEBOJHEHHSI TPUPOIHOIO
ra3y,3anycKky OmnajeHHs y OyIuHKaX, BUJOOYTKY MIHEpaJIbHUX BOJ Ta 1H. A mie ix
aKTUBHO 3aCTOCOBYIOTb SIK HACOCH-/103aTOPH.

Cepen BJacHUKIB CBEPIJIOBMH Ha BOJY BEJIHMKY IMOMYJSIPHICTh MaroTh IMOOYTOBI
I'BHHTOBI HACOCH. X BUKOPUCTOBYIOTH TOJli, KOJM BUSIBIAIOTH 3HAUHY KilBKICTh ITICKY
y BOAl. 3a Takux 0OCTaBWH BIAIIEHTPOBI HACOCH IIBUJKO 3HOIIYIOTHCS, a BiOpariiHi
HE MOXYTh 3aCTOCOBYBATHUCS 4Yepe3 HETaTUBHUU BIUIMB BiOpalliii Ha JTHO JDKepea.
I'BUHTOBI X HacocH HE BIOPYIOTh 1 BUTPUMYIOTH HAsSBHICTh TBEPAMX MEXaHIUHUX
JTOMIIIOK. Y TIPHUYIM IPOMHUCIOBOCTI 3HAXOAATh 3aCTOCYBaHHS IJIS BigKadyBaHHS
3a0pyJHEHOT BOJIM, OYMINCHHS BOAO30IpHHUKIB, Yy TEXHOJOIIYHHX CXeMax
BOJIOBYTUILHOTO ManuBa. H.r., ki cepiliHO BUTOTOBISAIOTH Ha mogady 500—600 m3/rox
npu TUCKY 10 3 MIla, BHKOPHCTOBYIOTh, 30KpeMa, [Js IepeKauyyBaHHSI
BHCOKOB'I3KOi HAQTH, a TakoX Ha HAPTOBUX POJOBHINAX B YyMOBaX HHU3BKUX
TEMITEPATyP.
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4 BxigHuii naTpy6ok 5 NepexigHa Kamepa

3 Kamepa / 6. . EneKTpoasuryH

\ g Topueee yLwinbHeHHS

SO Sl SRS &

\ 7 BuxigHuii natpybok 4 WapHipHuii Ban

Puc.6 - bynoBa rBUHTOBOro Hacoca

Tunu rBUHTOBUX HacociB. ONHOrBUHTOBI, JBOIBUHTOBI,
TPUIBUHTOBI.

OIHOTBMHTOBI HacocWM — 1€ TOPU3OHTANIbHI Hacocu 00’emHoro tumy. OCHOBHI
KOMIUIEKTYBaJIbHI TAaKMX HACOCIB — CTaTMYHA T'ymMoBa 00oiMa, 110 Ma€ JIBO3aXiIHYIO
TBUHTOBY IOBEPXHIO 1 OJHO3aX1JHUN TBUHT, BUTOTOBJICHUH 3 METay, SIKUM 3/11HCHIOE
obepranbHi pyxu B oborimi. [lig yac oGepTanHs, M’k TBUHTOM 1 MIOBEPXHEIO 000MMU
CTBOPIOIOTHCS TOPOKHUHU, KyJIA CIOYATKYy TNEpeKadyBaHa piguHA 3aCMOKTYETHCS, a
MTOTIM PYXa€ThCs YB3/IOBXK OC1 TBUHTA JI0 MTOPOKHUHY HarHITaHHS.

JIBOrBMHTOBI TIOMIM BUKOPHUCTOBYIOTH 3 JEOUIBIIOTO MiJ dYac TNepeKadyyBaHHS
MOPCBKO1, TIPICHOT Ta MIHEpaJIbHOI BOJM 3 JOMIIIKOIW Ha(TOMPOAYKTIB. JIBOrMHTOBI
Ma3yTHI HACOCH BUKOPUCTOBYIOTHCS, B OCHOBHOMY, ITiJl Yac MepeKadyyBaHHSI Ma3yTy Ta
IHIUX B SI3KUX piguH. Takuii TUI HACOCIB Mae TOPIEBE OJWMHAPHE YIILILHCHHS,
COpPOYKY 00IrpiBY, MII[HY YaCTUHY BUTOTOBJIEHY 3 KOHCTPYKIIIMHOT CTaTi.

TpurBuHTOBI HAacocH BHKOPUCTOBYIOTHCS, SIK MPABWIO, [Jis IEpeKauyBaHHS
HEarpecCUBHUX PIAWH, SKI MAalOTh 3Ma3yBajbHY 37aTHICTh 1 HE MICTATh aOpa3wBHUX
MEXaHIYHUX JOMIMIOK. MiHIMaJIbHHUN MOKAa3HUK B’ SI3KOCTI OOMEKEHHI 3Ma3yBaTbHOIO
3MAaTHICTIO  PIIWHHW, MaKCUMAJIbHUW  —  TOTYXHICTIO  €JIEKTPOJABUTYHA 1
BCMOKTYBaJIbHOIO 3/IaTHICTIO HAacoca.
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Oc00/MBOCTI KOHCTPYKUIIl

o JloBropiuHicTb. I'BUHT MOYMHA€E pyxaTHCs 3aBIASKH E€JIEKTPOJBUTYHY 1 B
MOMEHT 0O0€pTaHHs HE KOHTAaKTy€ 3 BHYTPILIHbOIO MOBEPXHEIO KOpIyca
Hacoca. Lle 3HmKye TepTs 10 MIHIMyMY, 3@ PaxyHOK 4Oro 1 3a0€31e4yeThCs
TPUBAJIMH TEPMIH CITYKOHU.

o CepenoBulie nepeMillaeTbcsi B HACOC1 3 MOCTIMHUM OCHOBUM HAINPSIMKOM
Teuil. 3aBAsSKUA I[bOMY Ha BHMXOJ1 Hacoc OyJe BHAABaTH MPOJIYKT PIBHUM
notokoM, 0Oe3 mynbcauid. Hacoc Mae HU3bKI TMOKa3HUKH IIYMOBOTO
3a0pynHeHHsa. OCKUIbBKM pPyXOMl 4YacTUHUM Hacoca MarOTh HH3bKY
IHEpIIIHICT, TO NYCKOBMH MOMEHT 1 BiOpamiss OyayTh MaTh HHU3bKI
3HAYEHHS.

o Hacoc mae BUCOKY BCMOKTYBaJIbHY 3/1aTHICTb

o Jlns OesmeuyHoi poOOTM Hacoca, JBUTYHA, CHUCTEMH TpyOOIPOBOJIIB, BCl
HACOCH TIABHUIIEHOI MOTYXKHOCTI 00JIaJlHaH1 3amoODKHUMHU KJarmaHamu. Y
pasi, KoJin poOOYMI TUCK TIEPEBUIIYBATHME MaKCUMAaJbHHA THUCK, HAa SKUU
po3paxoBaHa cucTeMa (HampuKIad, HarHitae TpyOOIpoBia), CIpAIOE
3anoODKHUM KJamaH 1 HQUIMIIKK TPOAYKTY OYyIyTh CHpPSIMOBaHiI dYepe3
Oaitnac Ha3aJ y KaMepy BCMOKTYBaHHS.

IlepeBaru Ta HexO0JIKH

IMonyJasipHiCTH TBUHTOBHX HACOCIB 00yMOBJIEHA TAKMMH 0COOJIUBOCTAMMU:

o KK]JI arperatiB BimHOCHO BUCOKHH - Bif 50% 10 70%.

e 3maTHI mepekayyBaTH PIAMHA 3 Habaratro OUIBIIOK B'A3KICTIO, HIXK
IMIIeJIepHi TOMITH, 3a0€3MeUyI0UYH MPH [IbOMY O1JTbIIT BUCOKUI HATHUCK.

o MoxyTh mepexadyBaTH CyMIIIl 3 TBEPAUMHU BKIIOUCHHSAMH, MPH LHOMY
OCTaHHI HE YIIKO/KYIOThCA, K B TUTYHXEPHHX 1 TOPIITHEBUX HACOCAX.

o [lpuHun naii TBUHTOBOrO HAacoca BHKJIIOYAE IIOSBY ITyJIbCAIlid I dac
nmoJlayl PiAMHY, XapaKTepHUX I JACSIKUX TUMIB oOnamHanHsA. Jlo Toro x
BOHA HE TMEPEMINIyeThCs, SK B BIIIEHTPOBOMY HAcoci, mo 3abesrnedye
30epeKEeHHS CTPYKTYPH.

o ['BUHTOBI mOMMH HaJEXaTh 10 KATETOPil CAMOYCMOKTYBAIbHUX, TIPH IIBOMY
rMOWHA BCMOKTYBAaHHS MOKe fgocsratu 8,5 M. Jlo HasBHOCTI BUIBHOTO ra3y
B CEpPEIOBUIIII, 0 MEPEKAYYETHCS MPOSIBISIOTH A0CONIOTHY O0all1yKICTh.

o KoncTpykiiis arperaTy € HaJI3BUYalHO TPOCTOIO 1 BKIIIOYAE TUTBKU OJIHY
pyxomy nertanb. Kiamanm Ta iHIII €TE€MEHTH, B SKHX MOXE YTBOPUTHUCS
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3aTOp, HE 3aCTOCOBYIOTh. Bi/IMOBIIHO, CIIPOIYETHCS MOHTAXK, EKCIUTyaTallis

Ta 00CIYyroBYBaHHS arperary.
o Hacoc € koMnakTHUM 1 XapaKTEPU3YETHCSI HU3bKUM PIBHEM IIYMY.

K i B KOKHOr0 00J1aJHAHHS, Y TBUHTOBHX HACOCIB € i cJIa0Ki CTOPOHU:

o Ilporec BUTOTOBIECHHS BIAPI3HAETHCA CKIIAJIHICTIO 1 BUCOKOIO BapTICTIO.

o BiacyTHa MOXIHUBICTE 3MIHH pOOOYOro 00'eMy.

Hacoc mae «cnmaOky JaHky» y BUIISIAI CTaTopa, SKAW BUTOTOBISAETHCS 3

elacToMEpHUX MarepianiB (pi3HOBUJ mojiMmepi). Taki pgerami MaroTh

HeOaXxaH1 BJIACTUBOCTI:

i

o Ilim wac poOOTM BXOJOCTY JyKE€ IIBUAKO OTPUMYIOTH HemnepeOopHi

MOLIKOIKEHHS.
o [Ilpu Temneparypax nonaz 150 rpaayciB MmaaBiasiThCS.

Bepayuuii reuHT obepTaerbca
BHacnigok obepTaHHA ABUIYHa

Mepiogu4Ho Ha BXOA| U __ |Brynka
3'ABNAETbCA BaKyyM

BepeHun ; &
rBUHT 4 = -
3 - MA
g i\ 0 — v
: O
S BepeHuin .
TBUHT “ Beayuun
: rBMHT
S |
© PiguHa noctynae Ha Bxig B ' | 3 pyXom rBUHTIB pPiAUHA NPOXOAUTD Ha BMXIg,
< pesynbTtati atMmochepHoro J L
T TUCKY
X ‘ PiavMHa notpannse Ha
gﬁ BUXig
3
s
3
2
@
S Tunosa cxema HiIlKJIIO‘leHHﬂ Hacoca
g
© 1.Hacoc PCM Gavo GTA-GCA-GVA-GBB.
< . . .
'§ 2.JlaBau piBHS PiAWHM, 10 TEPEKATYETHCS B OyHKEPI.
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3.HacToTHUI NIEPETBOPIOBAY.

4.ITanenp ynpaBiliHHS Hacoca (Iporpama).

5.CunoBuii kabenb.

6.Kepyroui curnanu nporecy.

Puc.7 - TunoBa cxema IIiIKIIFOYEHHS HAcoca
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Puc. 8 - Po6oui xapakTepuCcTUKN TBUHTOBHX HACOCIB
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Puc. 9 - Crenn nis BunpoOyBaHHS TBUHTOBUX HACOCIB

]

N\

Bunaxix BIZHOCUTBCS 110 JOCHIIPKEHHS TMPOIECIB, IO BiIOYyBalOThCA B
CBEP/NIOBUHHUX TBUHTOBUX Hacocax. CTeHja sl BUMPOOYBaHHS TBUHTOBUX HACOCIB
MICTHTh TPUBOJHWUN dYacTWHA 1, OJOK 2 KOHTPOJIO 1 PEryJIOBaHHS IapaMeTpiB
poOOTH, CTaHIliI0 7 ympaBiiHHS, OJOK 3 MATOTOBKH, 3MINTyBaHHS 1 MOJa4il PiIUHH,
0510k 4 TIATOTOBKM Ta3y, OJOK 5 MIATOTOBKH POOO0UYOi piguHHU, OJOK 6 OYHUIICHHS
po6ouoi piguau. biiok 3 micTuTh eMHICTh 30, MAKIIOYEHY A0 BUKHIHUX JIHIAX 25 1
29 65okiB 4 1 5 1 mae BUKuAHUX JiHit0 31 U1t HarHiTaHHS Ta3y. €EMHICTH 30 MICTHTH
natpyook 33 s 3acHIaHHS MEXaHIYHHMX JIOMIMIOK 1 ImHeK 34 s 3MiITyBaHHS
PIAMHY 1 MEXaHIYHUX JOMIMOK. biok 4 mictuth kommnpecop 23, 6anon 24, miHiro 25 3
perymodoo apMmaryporo 26. Jlinig 25 migkirodeHa mo 070ky 3. bimok 5 micTHUTh
€MHICTD 27 3 poOOYOI0 PIAMHOO, BIAIICHTPOBUI Hacoc 28, MIAKIIOYCHUH 10 CTaHIl 7,
niHio 29, nigkinodeny 10 010ky 3. biok 6 siBisie coO00I0 €MHICTh 3 BUKUAHUHN JIIHIEIO
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19, 3a6e3neuenoro GpuibTpoM 39 MexaHIYHUX AOMIilIOK. Bukuana ninis 38 3'enHana 3

emHICTIO 27. BuHaxijg HampaBieHO Ha 3a0€3MEYEHHS MOKIMBOCTI 3aCTOCYBaHHS
po060UOT piIMHY, B CKJIA/Il AKOT € Ta3 1 MEXaHI14H1 IOMIIIKHU. | MyJ.

TEXMNIECKNE XIPAKTOPRCTHRM YCTANOROK rasanys 2
[Toxaxarcas ¥oBH yY9BH Y3IBH YOBH YABH YIBH
$-16-1200 $ 251000 |S5-63-1200| S$-100-1000] 5-100-1200 | 5-200.900
NMoaxsa, v /fcyrim 16 25 63 100 100 200
Hasacrune, MIla 12 10 12 10 12 9
Hanop, 1200 1000 1200 1000 1200 900
Perosetiayesan palogas wacTe:
noaava, s’ /oy 1622 25-36 6380 100130 100150 200250
aanacune, MIla 12-6 10—4 12-6 102 12-6 925
MougiocT sexTpoanisrareas, xBr 55 55 22 2 12 32
KIA porpyxmoro arperan, % 386 40.6° 414 45,9 46,3 a9 x
Iafapamitue paINepld DOIPYXHOIo
ArPeraTd (HACOC, INeTPOABMIaTCAN
€ NUADOMALINTON), MM,
asamcrp 1? 117 1?7 "7 17 17
Awnima L 8359 83590 11104 11104 13474 1367
Macca NOPYAHOIO SIPETETa, Kr 34! 342 546 356 697 713

* Veramosxi MotyT GMTE YXOMILICKTOSANIM AICKTPOARHIITEACM COOTHCTCTRE IO MOWHOCTLO 22 1t 32 xBr

** s YCTAROBOK € FICKTPOIRUTITEAEM MALBIOCTI0 22 it 32 xBY cooTuercTaeiio 39,5 n 46,4%.
*** JLAIR yOTANOBOK © 2ACKTPOABMIATENEN MOEUOCTLIO 22 1 32 kBr coorsercrocimo 10671 w 13071 mm.

Puc.10 — TexHiuHI XapaKTEepPUCTUKH YCTAHOBOK

N2 dokym.
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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 — TexHiuHi XapaKTepUCTHUKU HACOCIB
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