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1. TeoperuuHa yacTuHa

1.1 OcHoBHiI mapaMeTpH, NOPSAOK NMiA0OPY TUHAMIYHMX HACOCIB

OcHOBHMMH TIapaMeTpaMy HAaCOCIB SBJISIOTHCA: TI0jlaya, Harip (TUCK),
NOTYXKHICTB, KoedirieHT kopucHoi aii (KK/I) 1 yactora o6epTaHHs.

Ilooaua nacoca Q, m’/e, — 06’em abo Maca pIIMHU, Ky HACOC TO0Ja€ 3a

onuHMIKO yacy. CkazaHe MOkHa BUpa3uTu hopMyiamMu

O=WITiQ0=M/T, L)

ne W —06’em; T —ygac; M — maca.
. . . 3 o - . c o
Kpim po3mipHOCTI BUTpaTH, M~/C, 3aCTOCOBYIOTbCS ¥ 1HII (y TOMY YHCIHI ¢

. 3 .
HECUCTEMHI) — JI/c, M™/T Ta MacoBi — Kr/c, T/T.



Hanip nacoca H, m, — 11¢ IpupicT €HEPTii MOTOKY, BIAHECEHOI O OIMHUIT

Barv PiIMHM, KA MPOXOIUTH Yepe3 poOoUunii opraH Hacoca.
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Puc. 1. Cxema HaCOCHO1 YyCTaHOBKH:
1 — mxepeno; 2 — yCMOKTYBaJIbHHUM MPUCTPIi 3 — YCMOKTYBaJIbHA TPyOa;
4 — Hacoc; 5 — BakyyMMETp; 6 — MaHOMETp; 7 — €JIEKTPOJIBUTYH; 8§ — 3aCyBKa;
9 — nanipuwuii Tpydonposia; 10 — HamipHuUii ) pe3epByap

Harmip Hacoca BUMIPIOETECS B METpaX CTOBIIA PIUHU, SIKY TIEpeKadye HAcoC.

B iH)keHepHIii MpaKTHILll pO3PI3HAI0Th MAHOMETPUYHUI (EKCIUTyaTaliiHui) 1
MPOEKTHUM (TOM, IO BUMAra€eThCsl) HAOPH.

Manomempuunuii Hanip BCTAaHOBJIOETHCS 3a MOKA3aHHSMU MPUIIAIIB S 1 6
Ha J11041il HacOCH1M ycTaHoBI. (puc. 1).

JIist  3HAXOJKEHHST MAHOMETPUYHOTO HANopy BHUKOPUCTAEMO PIBHSHHS

bepHyii, 3riJHO 3 IKUM MMOBHA MUTOMA €HEPTis BU3HAYAETHCSA MO opMyIi

E =Z+Ply+aV’/(2g)=H. 2)

IIUT IIOB

OCKUIBbKY 3 €HEePreTUYHOI TOYKM 30PY HaIllp Hacoca SBIIIE COOO0 PI3HHITIO

MOBHOI MUTOMOI €HEPrii Ha BUXO/I1 1 BXOJ1 HACOCa, MOYKHA 3aITUCaTHU:

H:EBHX_EBX:HBHX_HBX' (3)



[loznaunmo: P,, P, — TUCK, SKUH TMOKAa3ylOTh BIANOBIIHO MaHOMETp 1
Bakyymmerp, Ila; H,y, H, — reoMerpuyHa (reojae3uyHa) BHCOTa BiJIIOBIIHO
YCMOKTYBaHHS i HarHiTauus, M; H, = H,, + H,, — IIOBHa reoMeTpHYHAa BHCOTA
OITHATTS pioguan, M; Z, Z, — TEPEeBUIICHHS BIAMOBITHO BaKyyMMeTpa U
MaHOMETpa HaJl TOYKOIO iXHBOTO IMiJAKIIOUEHHsI, M; Zp — PI3HULIS PIBHIB Iepepi3iB

1-1 1 2-2 IlpumitasaBimu mionuHy nopiBHsaHHSA 0-0 Ha piBHI OCi Hacoca, Hamip y

nepiomy nepepisi (Ha BXoi Hacoca) Oyze

H, = % + \2/—1; : (4)
Ha BUXO/I1 3 Hacoca —

H2=%+ZP+%. (5)
Tomi, 3rigHO 3 PIBHIHHSM,

H=H,—H, =%+zp+vzzz‘gvf. ©)

Ockinsku P, =P, — P, + P82, a p,=p,+ p,+ pEZ. , To Hamip

Hacoca Oyjie IOpiBHIOBATH:

2 2
+ H - C
H=Pu"Pe (7 17 —7Z)++-21 X (1)
p M B
Pe 2g
3amMiHUMO (Z »+t 2, —Z, ) =7, TOI OTPUMAEMO PIBHSIHHS

MAHOMEMPUUHO20 HANRODY .

P +P V-V,
M B +
rg 2g

ne Z — BIACTaHb MO BEPTUKAII MK TOYKaMU BUMIPIOBaHHS TUCKY Ha BUXOII

H=7+ : (8)

1 Bxoal Hacoca; Vy 1 V. — cepenHl NMIBHIAKOCTI PyXy PIAWHU B HarHITAJIbHOMY W

YCMOKTYBaJIbHOMY MaTpyOKax, skl MO’KHA 3HAUTH 3a (GOPMYJIIOH0

V =4Q/ad?, (9)



ne d — glamerp BIAMOBIAHO YCMOKTYBAJIRHOTO a00 HATHITAIBHOTO
TpyOompoBoy. s BOAU PEKOMEHIYyIOThCS Taki IIBUIKOCTI: B YCMOKTYBaJIbHOMY
TpyOompoBo/Ii mpu aiameTpi 10 250 mm — 0,7...1,0 m/c, mpu aiametpi 250...800 MM
— 1,0...1,5 m/c; y HarHiTanibHOMY — TipH aiametpi a0 250 mm — 1,0...1,5 m/c, mipu
niameTpi 250...800 — 1,3...2,0 m/c [1].

Ilpoekmnuii nanip BCTAaHOBIIOETHCA 32 IPOEKTHOIO CXEMOKO HACOCHOI

YCTaHOBKH 32 3aJICKHICTIO
H=Hr+2hB, (10)
ne H. — reoMeTpryHa BUCOTA MIAHSITTS PiTUHM,
H =H oy T H_,
(11)
ne H,, — BUCOTa YCMOKTYBaHHs, H,,, — BUCOTa HarHITaHH:; 2N, — cyma BTpat

HAIopy B YCMOKTYBaJIbHOMY TpyOompoBoi h,y 1 HarHiTambHOMY .

Tuck nacoca BHUPAKAECTHCA 3aJICIKHICTIO

p=pgH, (12)

ne H — namip Hacoca.

Takum 4YMHOM, Hamip Hacoca — 1€ THUCK, BUPAXEHUH y MeTpax CTOBIA
pIAMHM, SIKY MepeKavdye Hacoc.

Homyscnicmo nacoca N, Bt. PO3pi3HAIOTH KOPUCHY 1 CIHOXKHUBaHY
MOTY>KHOCTI.

Kopucna nomyacnicmo N, — 11e po0OTa, IKy BUKOHYE HACOC 34 CEKYHIY
IpU MEPEeMIIIEHHI OJHOr0 KyOIYHOrOo MeTpa pPIIMHM Ha LUIIXY, 110 JOPIBHIOE

BHCOTI CTOBIIA, HA SKHUI MiHIMAEThCS piguHa. BoHa BU3HavaeThCs 32 (OPMYIIOIO
N, = PgOH (13)

ne Q — momaua; H — Hamip Hacoca.
Cnoscusana nomydscnicms Ny — 1€ TIOTYXKHICTD, SIKY CIIOKHBA€ HACOC.
Bona Bu3HauaeThcs mnpunagamMu (32 CWIOIO CTPyMy) 1 BHPaxXOBYEThCSA 3a

dbopmyroro



N =x/§-U-l-cosgp-77ﬂB, (14)

crios
ne U — mniitna Hampyra mepexi, U = 380 B; | — cunma ctpymy, A;
COS ¢ — koedimieHT moTyxHOCTI (Hampukman, ¢ = 0,89); 7, — koedimieHT
xopucHoi aii (KKJ]) enektpoaBuryHa (Hanpukiai, 77, = 0,86).
Koedghivienm kopucnoi 0ii nacoca n — 1ie BeIUYMHA CIIBBIIHOUICHHS
KOPHCHOT 1 CTIOKUBAHOI MOTYKHOCTEH:

= (15)

CIIOXK
-1 . . . .
Yacmoma obepmanna N, C, — 1e KUIbKICTh 00€pTiB, a00 X0/aiB poOOYOTO

Ooprany HacocCa, 3a OJUHHUIIO 9acCy.

Iindip nacociB. Hacocu migduparoThest 3a 1BOMa OCHOBHUMH TEXHIYHUMU
MOKa3HUKaMHU (XapaKTepucTukamMu) — Haropom H i mogauero Q.

[linOuparoTecs HAcOCH 32 3BEACHUMHU TaOnMIsAMU a00 rpadikamMu MOJIB
BIJIMIOBITHOTO THITy HAcocCiB, Hampukian HacociB tumy “K” (puc. 2) [1]. Ha
rpadikax y koopamHatax Q 1 H HaHeCeHI KpWUBOJIHIWHI KIITHHU (TIOJIS), SIKI
0OMEXYIOTh 00J1acTh omnTuMaibHOro 3actocyBaHHs 3a KKJI Toro um inmoro
Hacoca. BepxHs JiHIS KOXHOrO 3 MOJIB BIANOBIJA€ HaMIpHIA XapaKTEPUCTHII
0a30BOr0 Hacoca, HIXKHS — HamIpHIA XapakKTepUCTUIl Hacoca 3 OOTOYEHUM
poOourM KoJiecoM, OOKOBI JIiHIi BIAMOBIAAIOTH POOOUIM 30HI Hacoca, sKa
O0OMEXY€EThCSI XBUJISICTUMM JIIHISIMH.

Mapxka Hacoca, SIKAi BIIITYKOBY€ETHCS (I1I0UPAETHCS ), BU3HAYAETHCS 110
KJIIITUHI (TIOJTI0), B SIKOMY TEPETHYTbCS KoopAuHaTH 3amanux Q 1 H, B skiil Ou
YaCTWHI IO HE ONWHWJIACS TOYKa iXHBOTO TMepeTuHy. Hanpwkmnax, npu
HeobXimHux Hamopi H = 30 M i mogadi Q = 30 M°/rOX TOUKA MEPETHHY KOOPIMHAT
onmuHUTHCA B moJii Hacoca K - 45/30, n = 2900(puc. 2), 1m0 o3Hadae — 1el Hacoc
CJIiJT TPUAMATH JJIS [IUX YMOB.

[Ticns Toro, sk Hacoc miAiOpaHuii, poOOTa BEAECTHCH 3 POOOUUMH

XapaKTepUCTUKaMH MOro, 3a JIOMIOMOIOK) YOr0 BCTAHOBIIIOIOTHCS  JIIHCHI



napaMeTpu poOOTH Hacoca B IIMX YMOBax (13 3aJaHUMU TPYOOIIPOBOAAMH ), TIPO 1110
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WTHUMETHCS B HaCTYIIHOMY TN TAHHIO.

Puc. 2. 3Benenuii rpadik momiB HacociB tumy “K” (KM)

2. IlocTaHOBKA 3aBaHHSA

[Timi6patn Hacoc 1 BUKOHATH PO3PaXyHOK HACOCHOI YCTAaHOBKH (BHU3HAYUTH

MOKa3HUKH 11 poOOTH - H , Q, n, N ) npusHauenoi 15 mojadi BOJM BUTPATOIO
— . 0 —

Q =102/ ¢ npu temneparypi 1o 30°C ua sucory H_, = 30m no tpyGonposomy

i3 4aBYHHMX TPyO, yCMOKTYIOUa yacTHHa sikoro Mae nosxuny | = 20Mm i miamerp

d =150mm, a nanipra — nosxuny | =400m i giamerp d =1504m. Brparn

HAIoOpy B MICIEBUX OMOpax MPHUHHATH: B YCMOKTYBAJIbHIN JIHIT OJHAKOBUMHU 3

BTpaTaMHu HaIopy Mo JOBXHUHI, a B HamipHiil diHii — 10% Bix BTpaT Mo JOBXKUHI

(puc. 3).



Puc.3. Cxema HacOCHO1 yCTaHOBKH.

3. Ilpukiaan po3B’si3Ky 3aBIaHHA
Kepytouuce nanumMu mo Ttemmeparypi BOJAU 1 MPOCKTHUMU TEXHIYHUMHU
MOKa3HUKAMU HACOCHOT YCTAHOBKH JUISl JAHUX YMOB CJI1JT MPUUHATH BIAIIECHTPOBUM

koHconbHMI Hacoc Tunmy "K". Ili Hacocm 3abesneuyrorp Hamip 14...100 M

BOJISTHOTO cToBna 1 mogaudy 10...360 n/c.

2. 3rinHo i3 3aganumu nogaueto Q =101/ ¢ i HeobXimHOIO reoMeTpHUUHOO

(reopmesnunor) sucororo mixusarts Boxw H, = 30m 3a 3Benenum rpadixom

noiiB HacociB tuny "K", ("KM") (puc.2) npuiimaemo Hacoc K45/30 3 momaucio
Q =45x"/ 200 i nanopom H =30 , N =2900xg * .
3. 3HiMaeMO KoIito poOOYMX XapaKTEPHCTHK IIbOr0 Hacoca i3 karaiory [1],

abo macrnopTa Hacoca .

4. ]Jlns 3HaXOKEHHS MIACHUX TIOKA3HHWKIB POOOTH HACOCHOI YCTaHOBKHU

HEOoOXiZHO cyMicTuTH HamipHi Xapakrtepuctuku Hacoca H -Q i TpyGomposona

H, -Q (puc.4.).



Jlns  noGymoBu  HamipHoi  xapakrtepuctuku — tpyGompoBoxy  H; -Q

HEOOX1JHO BU3HAYUTHU JIEKUIbKA 11 TOUOK.

Sk BimoMo Hamip B TpyOOmpoBOal omnucyeTbess piBHIHHAM (1.204)
H, =H,+h, . 3rigzso 3 ymosoro 3amauus H, =30m. Brparn manopy h,

BU3HAYAIOTHCS 32 3aJICKHICTIO.
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Puc.4 XapakTepucTukud CyMiCHOI poOOTH Hacoca 3 TpyOompoBOJgOM: A-

poboua Touka.

3HAYCHHS MMapaMeTpiB, IO BXOAAThH J0 IN€] 3aJeKHOCTI BCTAHOBUMO TaKHM

YUHOM.

Q - 3amaemocs 3nauennsamu 0; 5; 10; 15 a/c;



A - npuiimemo 3a Tabnmumunumu ganumu  [1] Sk Gysknis giamerpa i

Matepiany tpyGomposona — 41,9 (c/m’);
B - mpuitmemo i3 [1], ax ¢pynkuis meuakocti V. =065m /¢ - 1,1

, 3rifHo 3 SKAM B

OpUMEMO KEpPYIOYUCh YMOBOIO 3aBJaHHS.

YCMOKTYBaJIbHOMY TPyOOTIPOBO/IL:

h, =2h

]
8, 006,

a B HamipHoMy N =11h

= hdoeH + 0’1. h003H 0o, *

Takum 9yuHOM:

|, =21+, +01el, =21 +11el =2+20+11+400= 480n

p

HiI[CTaBHBHII/I 3HAa4YCHHAA HapaMCTpiB B 3aJIC)KHICTH BTpaT HaAIIOpy

OTPUMAEMO
h =419+480+11+Q? = 22123+ Q’

Takum uyrnHOM:

H, =H, +22123+Q’

3a/1af04KCh BUINEC NMPUHHATAMHU 3HaYeHHsAMH Q 3HaiijgeMo BiamoOBigHI 1M

3HaueHHs Hy . Pe3ynbpTaTul po3paxyHKiB ¢l BHECTH B Ta0.1.

Tabmuus 1 - Pe3ynpTatu po3paxyHKy Haropy B Tpyoonposoai Hy

Q,nlc 0 5 10 15 20
h,,m 0 0,55 2,2 4,95 8,85
Hy,m 30 30,55 | 32,2 | 34,95 | 38,85

3a OTpUMaHHMMH 3HaueHHsAMUH H; OyayeMo HamipHy XapaKTEpUCTHKY

tpybonposona H; -Q Gesnocepennbo Ha koopmumaTHIN MOmMMHI POGOUMX




XapakTEePUCTHK Hacoca (puc. 3) B TOMy K MacmTabi, IO 1 HamipHa

XapaKTepUCTUKa Hacoca. [ mporo Ha oci H sigkmagaemo HZ = 30Mm, a nami

Bij Hei Oymyemo mapaGoiy. Ha neperuni Hanipaux xapaktepuctuk Hacoca H - Q

i tpy6onposona H; -Q orpumaemo po6ouy Touxy A.

5. Io BiamoBigauM ocsiM ( puc. 3) st poO60d0i TOUKH OTPUMAEMO HACTYITHI
3HAYEHHS OKA3HUKIB po6oTH HacocHoi yeranosku : H =325m; Q =111/ c;

n=70%=0,7; N =5xBm

BucHoBok - OTpuMaHi TMOKa3HUKK POOOTH HACOCHOI yCTaHOBKU
3a0€31euy0Th BUMOTH 3aBJaHHS.
4. CamocrTiiiHe 3aBIaHHSA
CaMOCTIHHO BUKOHAaTH T1IpaBIIYHUI pPO3PAaXyHOK HACOCHOI YCTaHOBKH
3T1JIHO MTOCTABJICHOTO 3aBJAaHHS 32 HACTYITHUMH BapilaHTamMu — TaOmuils 2, BapiaHT

BUOUPAETHCS IO OCTaHHIM 1TU(p1 HOMEPa 3aJ1IKOBOT KHUKKHU.

Tabmuus 2- Buxiaai gadi 1J1si BAKOHAHHS 3aBIaHH

Buxigni Bapiantu

1a”i
1 2 3 4 5 6 7 8 9 10

dy,mm | 20 30 40 45 50 55 60 65 70 75

domm | 10 20 30 35 40 45 50 55 60 65

L, ,m 10 20 15 20 10 15 20 10 15 20

L,,v | 200 | 300 | 400 | 550 | 660 | 400 | 500 | 300 | 200 | 100

H,,™m 30 35 40 | 445 | 50 55 60 65 70 75

Q,n/c | 30 50 60 70 80 85 90 95 10 15




