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1. BBEAEHME

Puc.1 lNpumepsl BoQONoTpebrieHna B JOMALLHMX YCIIOBUAX

Oowue cBeneHUA

Uucraa Boga — 3anor 340poBbA. M3o6unue Boabl —
OCHOBa nporpecca u komgopra.

CucTtembl BOOOCHa0XXEHWA AOMKHbI ObiTb NPaBUIbHO
CNpoeKTUpoBaHbl AnA MbbIX 00BHLEKTOB noTpebne-
HUA — OyOb TO OTAENbHbIM OOM UMK XXUIMOWU MUKPO-
pavoH. B npoTvBHOM cnyyae pes3ynbTatoM MOXeT
ObITb HE3(P(PEKTUBHOE BNOXKEHWE CPEACTB, BbICOKUE
9KCMryaTauMOHHbIE pacxodbl UMK Jaxe CHabXeHue
BOAOM HU3KOro KauecTsa.

BE> THINK > INNOVATE »

B aTOM TexHuueckoMm pykoBoACTBE TEPMUH «CUCTeMbI
BOA,0CHAaOXXeHUA» BKoUaeT B cebA Takue MOHATHA,
Kak [ob6blua BOAbl, HACOCHOE 06OPYyAOBaHKUE, HaKOoMM-
TenbHble eMKOCTU, 060pyAOBaHvWe AfA BOAOMNOAroToB-
KW, BOAOMPOBOAHbIE CUCTEMBI, SNEKTPOYCTAHOBKM.

[laHHOe PyKOBOACTBO pacckaXKeT Bam, kak MOXXHO op-
raHu3oBaTb HageXXHoe BOAOCHaGXeHUe UaCTHOro 0Ma,
epMbl, MHOrO3TaXXHOI0 34aHWUA U T. 4.




1. BBEOQEHME

OueHb MHOro
enbl, HO HeT
BOAbI!

Ecnu He Oyaer
[0CTaTOYHO
BOAbl, A OyAy
MyoXo pacTu

Puc.2 Bogoriov u opoLueHne

Bopaa anA cenbCKoOro xosamcTea
Bopa — ocHoBa cenbckoro xosawctsa. [anee npep-
CTaBMeHbl TUNWYHbIE MPUMEPbI €€ MPUMEHEHWA.

MoBbIlWeHne HapoeB

MpakTnka nokasana: ecrnun AOMHbIE KOPOBbLI MMEKOT BO3-
MO>XHOCTb MUTb BOAy B N0OOe BpemA, Koraa 3axoTAT
(uepes aBTOMOMUINKK), HAAOMU YBENUUMBAIOTCA MPUMEPHO
Ha 4% MO CpaBHEHMIO C HAOOAMMU Y KOPOB, KOTOPbIE MO-
ryT NUTb ABaXKAbl B A€Hb, U HA 11% — nNo cpaBHEHUIO C
TEMM, KOTOPbIE UMEIOT AOCTYN K BOAE OAMH Pas3 B AeHb.

CrabunbHOCTb ypoiXKan

[OnAa MHOrMX hbepmMepoB OUeHb BaXKHbIM MpPenMyLle-
CTBOM OpPOCMTENLHOM CUCTEMbI ABMAETCA CTabWUIbHbLIN
ypO>KaK, UTo O3HaJaeT:

1. CtabunbHbIM ypoXKan rof 3a rogoMm, 3aBWCALLMM
TOMbKO OT KOMMUECTBA COMHEUHbIX AHEN, YA0OPEHWI
W BeTpa.

2. OnTMMK3aLumA ypoxXaeB — BCE 3ePHOBbIE KynbTypbl
[al0T OMTUMarbHbIM ypOXXan MNpW OPOLUEHUU MO-
CEeBHbIX Mnowiagen, NpyM aToM MPOAOIMKUTENBHOCTb
CeNbCKOXO3ANCTBEHHOMO  CE30Ha  YBENWUMBAETCA.
Ha nonAx 6e3 opoLueHWA NocaaKku 3epHOBLIX YacTo
MOMHOCTLIO NOrMbaroT.

3. YpoxkaHOCTb Ha NecyaHbIx MoYBax yBerMunBaeTca B
ABa pasa.

4. OpolieHre uacTo npenoTBpalaeT o6pasoBaHWe
3P0O3KM MOYUBHI.

Ba)kHoCTb KauecTBa BoAbl

PacnpocTtpaHeHve annepruyeckux peakuun ABnAeTcA
pacTylien npobnemMon moutM BO BCEX YaCTAX 3EMHO-
ro wapa. B HekoTOpbIX CcTpaHax ucrnonb3oBaHue OAT
(MHCEKTMLMAOB) A0 CUX NOp AOMNycKaeTcA AnA 60pbObI C
HacekoMbIMW U ManApuen. B aTux mectax coaepxaHune
WHCEKTULMOOB NPEeBbLILLEHO B 42 pasa, Uto Mo MexxayHa-
POOHbIM NapamMmeTpamMm ABNAETCA MakKCuMalrnbHbIM OO0nNy-
CTUMbIM 3HaueHveM. OTa y>Kacatolasa umdpa rosoput
He TOMNbKO O 3arpA3HEHHOM BOAE, HO TAKXKE M O MULLE.

CnepoBarenbHO, OUeHb BaXkHO, UTOObI BOAA AnA Opo-
weHnAa n obecrneyeHusa NMMTbeM MoronoBbA CKoTa Oblna
Haunydllero Kkayecrsa.

Cyaob6a creayrolmx NoKOMEHUN 3aBUCUT OT HallWX pe-

LLEHUH NO NMPUMEHEHUIO UNCTbIX METOA0B NPOM3BOACTBA
n, cnegoBarteribHO, OT UACTbIX NPOAYKTOB.
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2. BogonoTPEENEHME
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2. BooonoTPEENEHME

Puc.3 Pewermne npobremsi

Pacuet BogonotpeoneHms

OcHoBoW anAa pa3paboTKu cCUCTeMbl BOAOCHaOXeHUA
ABMAETCA pacueT BOAOMNOTpebneHun.

[MepBbiIM HEOOXOOMMBLIM YCNOBMEM MpU 3TOM Oyner
[HeBHOe noTpebreHve BOAbl, @ Takke MakcuMaribHoe
ee notpebnexue.

3arem HY>XHO nNpoBepUTb COOTBETCTBME UNCTOUYHUKA
BOZbl HEOOXOAUMbIM TpeﬁOBaHVIHM.

BE> THINK > INNOVATE »

HabntopeHna nokasbiBatoT, UTo noTpebrneHne BOAbI B
AomMax NMNOCTOAHHO MeHAeTCA U 3aBUCUT OT yCTpoﬁcma
304aHUM M OT 06pasa >XKM3HU B HUX.

B neTHWM nepuoa mMcnonb3oBaHWe BOAbl OfA MOMMBKM
capa ysenuumsaeTca B 4-5 pa3 no cpaBHEHWIO C 00bIy-
HbIM BpeMeHeM rojaa.

McnapeHnve Boabl u3 6accemMHOB M CafoOBbIX MPyAoB
Takxe TpebyeT NOBbILEHHOro pacxo4a BoAabl, Kak v no-
NMBKa ra3oHoB.




2. BogonoTPEENEHME

Monue (opoleHue) KynbTypa MakcumanbHaA ypo>kaMHOCTb
B OCHOBHOM ypOX@aMHOCTb pacTeHWM 3aBUCUT OT TUNa
KynbTyp, COCTOAHMA U MOATOTOBKKU MOYBLI, & TaKxXe OT
NpYMeHAEMbIX YA0OPEHU, METOA0B NonuBa, CEBOOOO- XI1OMOK 2 800 Kr/ra cemAH 1 XIOMKOBOro nyxa,

poTa 1 KOHTPOIA Haz 6ONe3HAMU PACTEHUN. 13 KoTopbIx 2000 Kr COCTaBMAOT BONOKHA

Kykypysa 8000 kr/ra

B Tabnuue npeactasneHa MakcumarnsHaa ypoXKanHoCTbL Mwernua 5 000 kr/ra

onpepeneHHbIX BUAOB KynbTyp, BbipallnBaeMbIX Ha ner- AumeHb 5 000 kr/ra
KUX noyBax v npu ontuManbHOM yxoae 3a HUMW.

20 000 «r/ra,

Tpasa 13 HMX 15 000 Kr anAa Kkopma ckota

Ecnn ypoxavHOCTb HWXe, HeobxoaMMo nogymatb 06
ynyuLleHun nonuea.

MpubnusuTenbHbIM AHEBHOU pacxoa, BOAbl
MoTtpebneHue Boabl
NMpumeHeHune B JEHb, N
Mcnonb3oBaHne Ha KyxHe U AfA CTUPKW, TMIMeHbl
W MPUHATUA BaHH, yOOpKa 1 Apyroe npuMeHeHne 400 n Ha venoseka
Oom BHYTPM AOMa
MononHeHve 6accerHa 120
Monue razoHa pacnpbicknBaHnem Ha 100 m?2 2 400 (npvMepHO 24 Mm)
TpaBAHOM ra3oH U capg,
Monue capa pacnpbickuBaHvem Ha 100 m? 2 400 (NnpvMepHO 24 Mm)
MonouHble KopoBbI 80 n Ha ronosy
TenAata 30 n Ha ronosy
Tennata Bo3pactom 1 rog, 80 n Ha ronosy
Crapo KopoB AnA Npunnoaa 1 Npou3BoACTBa MAca 50 n Ha ronosy
OBUbI 1 KO3bI 10 n Ha ronosy
Nowaan v mynel 50 n Ha ronosy
CenbCcKOX03AUCTBEHHaA
thepma Mopocarta 20 n Ha ronosy
CuHomarka (yxon) 25 n Ha ronosy
Kypsbl 40 n Ha 100 nTmy,
MsAcHble ubinnATa 25 n Ha 100 ntuy,
Uuaroku (15-19 Hepenb) 80 n Ha 100 ntuy,
CaHuTapHo-rurneHmMyeckan obpaboTka (oumcTka
2000 n B oeHb
M NpOMbIBKA 060PYA0BAHUA U MOMOYHbLIX dhepM)
MbITbe nonos 50 n Ha 10 m®
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2. BooonoTPEENEHME

MakcumanbHoe noTpedneHue oAbl

Cuctema HakKOMeHUA BOAbI

HanopHbi# pesepsyap.

MuH. o6bem: V2 AHEBHOro noTpedneHua

He HanopHbIi pesepsyap.
OrpaHuueHHbIN pe3epByap

n/c M3/u n/c M3/u
OToenbHO CTOALLMIA ceMei-
HbIX A0M (4NA BCEeX BUAOB 0,1 0,36 0,34 1,2
nonb30oBaHUA B J0Me)
MasoH, can n nononHeHne 0.28 10 0.28 10
0accenHa
CpenHAA cenbCKOX03AMn-
cTBeHHasa chepma (meHee 0.15 0.54 0,56 20

40 ronos poraroro ckora
unu 200 cBUHEHN)

K atomy nobasuTb pa

CX0oA4 Ha gomallHue paﬁOTbI, Ha nonuve caga U rasoHoB

CenbCcKoX03AMCTBEHHanA
thepma ¢ UHTEHCUBHbIM
NpPOU3BOACTBOM MOrofioBbA
(6onee 50 ronos poratoro
ckota unu 300 cCBUHEWN)

0,28

1,0

0,56

2,0

K atomy nob6aeuTb pacxon Ha AomaluHve paboTbl, Ha NONMB cafa M ra3oHOB

MbiTbe 060pyaoBaHMA
M MOJNIOUHbIX hepm

0,07

0,25

0,34

1,0

MbiTbe nonos

0,07

0,25

0,34

1,0

BE> THINK > INNOVATE »




2. BogonoTPEENEHME

EcTtecTBeHHble
ocanku

|

HeobxoaumocTb

nonuea °

- o . MoTpeGHOCTL BOARI
. ° [ANA pacTeHun
. [MpoHuKHOBEHME °
P> G
o 0 U HacbllleHune °
[ ] [ ]
[ ] L]
° [ ]
- (] i (]
N °° S e o o @ o ®
1 L 1 1 1 1 1 1 1 1 1 >
AHB. PeBp. Mapt Anpenb Man WMionb Mione  Asr.  CeHt. Okrt. Honabpb [ekabpb

Puc.4 CooTHOLLIEeHWe Mexay eCTECTBEHHbIM BbiNaaeHMeM 0CaaKkoB U MOTPEeOHOCTLIO BOAb! /1A 3€PHOBLIX KYIbTYP

leorpaduueckan
WwmpoTa MoTtpebHoCTH BOAbI
B o6wem 8-10 mm
30° B [eHb MPUMEPHO
onAa 220 oHew B roay
B o6wem 6-8 Mm B AeHb
40° npMMepHo
ana 150 gHew B rony
B o6wem 3-6 MM B AeHb
50° npumepHo AnA 40 oHen
B rogy
B obwem 2-3 MM B AeHb
60° npumMepHo ana 20 aHen
B rogy

TpeboBaHWA K NONUBY 3aBUCAT OT UHTEHCUBHOCTM McCna-
PEHWA, KOTOPOE B CBOK Ouepeb 3aBUCHT OT TUMa U oT
CTafuMn PasBUTUA 3EPHOBOM KymnbTypbl (MpopacTaHuA,
pocTa 1 co3peBaHua). [p1 CKOpOoCTh UCNapeHna 8 MM C
NMoBepPXHOCTH 1 ra B AeHb, 06LLEee KONMMUEeCcTBO ucnapae-
MOM BOAbl cocTaBnaeT B o0beme 80 M°.

B 3aBrcMmocCTH OT konmuecTBa paboumx yacoB B AEHb,
NOTPeOBHbIM pacxod MOXeT ObiTb pacCuMTaH criegyto-
Lwmm obpasom:

80

—= =4 m*Ha 1 raBuac.

20

MoTpebHbIM pabouni pacxon anAa Hacoca MOXET ObiTb
nonyyeH MyTeM YMHOXXEHWA JaHHOW undpbl (4 M%) Ha
KOMMUYEeCTBO reKTapos, TPEOYIOLLMX NonMBa.

Mpn ncnonb3oBaHuKn Tabnuubl ona pacyeTta noTpedHo-
CTU B BoAe Ha cTp.11, Takxke 6yaeTt nonesHbIM paccMmo-
TPeHWe creaytoLLero npumepa.

Mpumep

Mpeanonoxum, uto Bbl MMeeTe Hebonblyo depmy,
COCTOALLYIO M3 foMa, caaa, baccenHa; 30 ronos cKoTa,
40 ceuHen 1 1000 kyp. CembA COCTOUT M3 4-X UENOBEK.
Ha cnepytollen ctpaHuLe npeacrasneHa tabnuua, roe
nokasaHa noTpebHOCTb B BOAE.
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2. BooonoTPEENEHME

4 yenoseka, 400 NUTPOB Ha yenoBeka 1 600 n B oeHb
Adom 600 M2 caga, Nonue onpbickuBaHWeM (6 x 2 400 n Ha 100 m?) 14 400 n B oeHb
20 m? 6accemH (2 x 120 n) 240 n B oeHb
30 MOMOUHbIX KOpoB, 80 N Ha Kaxxayto 2 400 n B oeHb
CaHutapHaa 06paboTka MOMOYHOM hepMbl 2000 n B oeHb
depma
40 cBuHeN, 20 N Ha Kaxxayto 800 n B oeHb
1000 Kyp, 40 n Ha 100 Kyp 400 n B oeHb
O6Lan noTpebHOCTL B BOAE 21 840 n B peHb

Bo BpemAa makcumanbHOU NoTpebHOCTH,
MCNONb3yA HanopHbIX pe3epsyap

dowm 1,2 M3y
[MonuB ra3oHa, caga,

A . 1,0 M3/y
obcnyxuaHue 6accerHa
JK1BOTHbIE 2,0 M3y
CaHutapHas obpaboTka 1.0 My
MOITOYHOM hepmbl ’
Bo3mo)xHaA makcumarnbHan 3

5,2 m3/u

noTpebHOCTb

14 BE> THINK > INNOVATE »




3. lcTouHWKM BOAbI

NUCTOUHUKMU BOAbI

naBa 3
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3. lcTouHMKM BOAbI
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Puc.5 BypeHne CKBaxuHb!

Oowue cBeneHuUnA

Ecnu nmetowmiica y Bac MCTOUHMK BOAbI MOCTaBnAET
[OCTaToOYHOE KOMMUECTBO UMCTOM BOAbI, AaXe BO Bpe-
MA 3aCyXu, ero MOXXHO TaKkXe UCMonbL30BaThb Af1A HOBOM
HacOCHOW CUCTEMbI.

Ho ecnu ectb HEOOGXOOMMOCTb B HOBOM WMCTOUHMKE
BOAbI, Ny4ylwnM BapUaHTOM 6y,u,eT ncnonb3oBsaHue noa-
3EeMHbIX BOA, XOTA, €Clin HEeT BO3MOXXHOCTU O0CTyna K
HUM, MOXHO MCNONb3oBaTb U gpyrme UCTOUHUKK, pac-
NMOMOXXEHHbIE B JAHHOW MECTHOCTH.

Ho npexae uem 6ypuTb CKBaXXMHY, BO M36exxaHne owm-
00K HeOOXOAMMO CBA3ATLCA C reofIorMuecknm genapra-
MEHTOM 1 OMPMOW, NPOU3BOAALLEN OYPEHNE CKBAXKMUH.

BE> THINK > INNOVATE »

PasnuuHbie TUNbl MICTOYHMUKOB BOAbI:

* [IpobypeHHbIe CKBaXKUHbI

e 3abuBHaA CKBaxuHa (CKBakKMHa, NMPOMOEHHAA CMo-
cobom 3abuBkM TpyO)

e «[1pOMbIBHbIE» UMK 3a0UTbIE C MOAMBIBOM CKBa>KUHbI

* BblkonaHHbIM KonoaeL,

¢ MpobypeHHbIM KonoaeL,

* KntoueBble UCTOUHMKHM

* BopoxpaHunuwia

* Osepa u peku

O [aHHbIX MCTOUHMKax OyAeT pacckasaHo Ha Creayto-
LUMX CTPaHMLaXx.
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YcTaHOBMEHHaA CKBaXXMHa
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Puc.6 lNpobypeHHaA ckBaxuHa

MpoOypeHHaA CKBa>KuHa

MpobypeHHaA CkBaxkMHa NpeacTaBnAeT cobon KaHarn,
NPoOypeHHbIA A0 TyOWHbI, HA KOTOPOW pPacronioXeH
BOAOHOCHbIW MNMacT, OOMMLOBAHHbLIM CTarnbHbIM UK
MBX kopnycom. Ecnu nnact cooep>xut AOCTaTouyHoe
KOMMUECTBO UMCTOW BOAbI, YCTaHaBNMBAETCA rPaBuK-
HbIM OUMBTP M CKBaXKMHHbIM thunbTp. Nepekaunsaeman
BOAA OUNbTPYETCA C NMOMOLLBIO MPaBUMHOIO hunbTpa.
B TOM cnyuae, ecnv CKBa)KMHA MPOXOAMT uepes3 He-
CKOMNbKO BOAHbIX MMACTOB C OrpaHWuYeHHbIM CopepXKa-
HWEM BOAbl, CKBaXXMHHbIM OUNbTP yCTaHaBnMBaeTcA B
KaXkgoM nracre, uepes KOTOpbIM NPOXoauT KaHar.

BypoBble CkBakMHbI MOryT paspabartbiBaTbCA Kak Ha
0ObIUHBLIX MOYBaX, TaK M Ha KaMEHMUCTbIX UMK FOPHbIX
nopogaax, Npu 3TOM AOIMKHbI BbITb MCNONbL30BaHbI Cre-
LunarnbHble 6yposble MallUUHbI, I'IpVICI'IOCOﬁJ'IeHHbIe AanA
onpeaeneHHbIX YCNoBUHM.

O6bIYHO BYPOBbIE CKBaXKMHbI ObIBAIOT AMAMETPOM OT 4
1o 10” n 6ypATtcA Ha rmy6buHy Ao 50 M, HO NpK HeoOXo-
AMMOCTH rnyBurHa MoxeT gocturatb 700 M.

UTo6bl M3bexaTb nonagaHuA BOObl B Camy CKBaXKUHY,
H906XO,D.VIMO cosaaTtb LeMeHTHOe UIu MuHAHOe ynnoT-
HeHWe MexXay KOPMycoM WM MnacToM B BEPXHEM uacTu
CKBaXXMHBbI.

CKBauHa ABMNAETCA MPEKPACHbIM WCTOYHUKOM BOZb,
TaK Kak OHa 0ObIUHO yaarneHa OT UCTOUHUKOB 3arpAsHe-
HWA M UMEeT [0CTaTouHOe KOMMUecTBo Boasl. B cnyuae
€Cnv BOPYr CKBaXKWHA 3arpAsHeHa, MOXHO MpoGypuUTh
ee rnyoxe, utobbl AOCTUrHYTb HOBOFO BOAOHOCHOIO
nnacra, KoTopbli GyAeT nyulle 3alumileH OT npocaun-
BaHWA 3arpA3HAIOLLMX BELLECTB.
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Puc.7 3abuBHaA ckBaxuHa

3abuBHaA CKBa)KMHa
(ckBa>kuHa, NnponaeHHan
crnoco6om 3abuBku TpyO)

OCHOBHbIMM COCTaBMALWMMA  3aOUBHOM CKBaXKMHbI
00bIUHO ABMAOTCA UIMOMUNBLTP U OUINBLTP CKBaXKUHbI,
anamvetpom oT 1,57 00 2", HABUHUEHHbIE Ha OLMHKOBaH-
Hyto TpyOy, 3aOMTYIO B FPYHT A0 TAKOMW MMyOUHbI, UTOObI
oUNbTp OKasarncA HWXKe YPOBHA rPYHTOBbIX BoA. ObbIU-
HO 3abMBHaA CKBaXKMHa MPUMEHAETCA, Koraa rnybuHa
rPYHTOBbLIX BOA, HE MPEBbILLAET 8 METPOB.

O6bem Boabl B 3a0MBHOM CKBaXXKMHE OObLIUHO OrpaHu-
UeH, M MakcumanbHbIM pacxon cocTasnAetr 1-2 mé/u.
Taikke B 9TWX CKBaXXMHAx OTCYTCTBYET IpPaBUMHbIN
oUNbTp, 3alMLIAILWMNA CKBAXKUHHBIA OUNLTP OT MpOo-
HWKHOBEHMA BCEBO3MOXHbIX yacTuu. [loatomy uene-
Cco0b6pa3HoO MMeTb ABe 3a0MBHbIHE CKBaXKMHbI, 04HA U3
KOTOpbIX ByAeT HaxoOWMTbCA B pe3epBe, Ha Crydyaun 3a-
COpEeHWA Apyrou.

BE > THINK > INNOVATE »

UT06bl OUMCTUTL PUNBTP M NPUBECTM ONATL B pabouee
COCTOAHME 3abMBHYIO CKBaXKMHY, HEOOXO0OMMO NpoKa-
yaTb BOAY MO BbICOKMM Hanopom 06paTHO B CKBaXKUHY
yepes uUnbTP, UTOOLI CMbITL BCE YaCTULbI, BNOKUPYIO-
e ero.

Takue ckBaXKMHbI He MOTYT ObITb NPOBOYPEHbI B KAMEHMU-
CTbIX FOPHbIX MOPOAAX.

OueHb BaXKHbIM MOMEHTOM ABIAETCA repMeTU3auma 3a-
OMBHbIX CKBa)KMH C MOMOLLBLI LEMEHTHOro pacteopa
BOKPYr OLIMHKOBaHHOM TpyObl OnA NpefoTBpalleHuA
nonagaHuA 3arpA3HEHHON BOAbl B CKBaXXMHY.
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Puc.8 «[TpoMbIBHOW» nin 3abUTbIH C MOAMbIBOM KOI04€EL|

«[TpoMbIBHaA»,
unu 3aburtan ¢ NoamMbIBOM,
CKBa>KMHa

«[pombIBHaA», MNK 3abutaA C MOAMbIBOM, CKBaXKWMHA
00bIUHO NpeacTaBnAaeT coboM CKBaXKUHHBLIM OUINLTP C
LeHTpanbHOM TpyboM W LapoBbIM KilarnaHoM, Kak Mo-
KasaHO Ha pucyHKe Bbiwe. Bo BpemA npoxoxaeHua
ounbTpa BriyOb CKBaXKWMHbI BOAA MOA BbICOKMM [aB-
NeHWeM NPOXOAMT Mo LeHTparnbHow Tpybe. CTpyA Boapl
BbIMbIBAET W yAANAET MPYHT, HAXOAALUMNACA NOL HUKHUM
KOHLOM cbunbTpa. Takne CKBaXXMHbI UMEIOT rMyOuHy A0
8 meTposB.

3abuTble C NOAMbLIBOM CKBaXKWMHbI AMameTpom oT 3” Ao
4” 0ObIUHO MMEIOT KOXYX BOKPYr LIEHTpanbHOM Tpy-
Obl. Bo Bpema npoxoxxaeHna Tpyobl C KOXKYXOM Briy6b
CKBa)KMHbI BOAAHAA CTPYA C CUIOW BbIMbIBAET MPYHT C
ee [Ha Ha NOBEPXHOCTb Yepes 3a30p Mexay Tpyoon u
KOXKYXOM.

Mpu NpaBunbHOM YCTAHOBKE KOXKyXa LieHTpanbHaA Tpy-
6a npoxoaut rnybxe, BHU3 CKBaXKMHbI, obecreunsan
npv 9TOM MPOCTPaHCTBO AOfIA CKBaXXMHHOIO hunbTpa,
KOTOPbIM 3aTeM yCTaHaBMMBAaETCA Ha KOHLE KOXyXa.
PunbTp NpeactaenAeT cobon YCTPOMCTBO TeNecKomnu-
YecKoro TMMa C 9nacTUUHbIM YNIOTHEHUEM, OTAEneH-
HbIM OT KOXXyXa.

BHewwHWM auameTp Takoro cknagHoro omnbTpa MeHb-
e, YeM BHYTPEHHUM OnameTp Koxyxa. [loatomy Ta-
Kue ounbTPbl Nerko pasasBuraloTcA BAOMNb AMMHHOIO
KOXyXa.

3abutan ¢ NoAMbIBOM CKBaXXMHA, AnameTpom 6ornee 3”7,
MOXET ObITb rMyOGuHOM 80 40 MeTPoB.
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Puc.9 Konoaew (cnesa) u 6ypoBasa CKBaXUHa

Konoaubl

Uauwle Bcero konoaubl 06caxunsatoT OETOHHLIMU KOMb-
LaMu Unn KMpNMUHOM KNagkon Ha LEMEHTHOM pacTBoO-
pe onametpoMm 1-2 meTpa Ha rmybuHy HWXe YpOBHA
FPYHTOBbIX BOA, 4TO CI'IOCOﬁCTByeT HakKonneHuno BOAbl
B Korogue. BonblMHCTBO KOMOALEB MMEKT rnyouHy
MeHbLle 20 MeTpoB. Hacoc yctaHaBnuBaeTCA Ha ABYX
WNK Tpex cTanbHbIX 6arnkax, Ha BbicoTe 3—4 METPOB OT
YPOBHA BOAbI.

BE > THINK > INNOVATE »

BypoBaAa ckBa)kuHa

PaHblie OypoBble CKBaXXMHbI MPOXOAMIMKN C MOMOLLBIO
Oypa BpyuHyl0, HO B HACTOALLEe BpemA BypeHne nponc-
XOAUT C MOMOLLBLIO MexaHuuyeckoro npusoga. O6bIuHO
AMaMeTp TakoM CKBaXkKMHbI OT 67 0o 14”. my6buHa aTmx
CKBa)XXMH OueHb peako npesbiwaeT 40 meTpos. Kopnyc
OYypOBOM CKBaXXMHbI — BETOHHbIE UK KOPOTKME CTarb-
Hble TPyObl, COEAMHEHHbIE MeXay COO0M C MOMOLLBIO
pe3bbbl, YCTaHABMMBAETCA MOCME TOro, Kak CKBaXXWMHA
Obina npobypeHa.

O6bIYHO KOMOAUbI, KOTOPbIE AOMIO WCMONbL30BamNMCh,
npeacTasnAlT co6oM KoMOMHaLMIO Konoaua n 6ypoBom
CKBa)KMHbI, TAK KaK KOMOAEL, OCYLLAeTCA U3-3a MOHWXe-
HWA YPOBHA NMOA3EMHbIX BOZ HA HECKOMBKO METPOB. MNo-
3TOMY BypUTCA CKBaXKMHA 10 HOBOIO BOAOHOCHOIO CrOA
AanAa obecrneyeHna [OCTaTOUHOrO KOnMuecTBa BOAb! B
TeueHuWe BCero roaa.
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KrnroueBoM UCTOUHMK Osepo
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Puc.10 [pyrne nctouHmku Boab!

KnoueBble ICTOYHUKMU

KntoueBoW UCTOUHMK npeacTaBnAaeT cobow noasemHblie
BOAbl, HAXOAAWMECA Noa, AaBMNeHWEM W BbIXOAALLME Ha
NMOBEPXHOCTb 3EMIM Uepes NpoHULLaemMble Criou. Takue
MCTOUYHMKM YacTO BCTPEUaroTCA B XONMMUCTBLIX U FOPHbIX
pavioHax. O6bIYHO 3TU UCTOUHWMKM AAtOT HEOOMbLLOE KO-
NMUYECTBO BOZAbI, MO3TOMY MPU BO30CHAOXXEHWUM OT KItO-
YEeBOro MCTOUHUKA HEOOXOAMMO YCTaHOBUTL pe3epByap
onA cbopa BoAabl C uLenblo obecreyeHnAa NoTpebHOro
pacxona BO BPEMA MakCUMMaribHOro noTpedneHus.

Pe3epByapbl

O6bIuHO pe3epByap NpeacTaBnAeT cobor BOAOHENPO-
HMLaeMyto GETOHHYIO MOA3EMHYIO EMKOCTb, HaroJHAe-
MYIO LOXXOEeBOM BOOOM, CTEKAOLWEN C KpbIlK. B 3acyw-
NWBLIM NEepUOL Takue pesepByapbl HAMOMHAKOTCA BOAOW
M3 MEecT, rae UMeeTcA AOCTaTOYHOE KOMMUECTBO BOAbI.

PesepByapbl MCMONb3YIOTCA B TeX MecTax, rae HeT Ha-
LEXHbIX MOA3EMHbIX MCTOYHMKOB BOAbI, HANpuUmep, Ha
OCTpPOBax W MOMyoCTpoOBax, rAe Noa3emMHaA BOAa CO-
neHan. Boay u3 KntoueBbIX UCTOUHWKOB M pPe3epByapoB
He creayert MCronb30BaTh ANA NPUIOTOBMNEHUA MULLM U
MWUTbA, €CMNU eCTb BO3MOXXHOCTb MCMOMbL30BaTh YMCTbIE
rpyHTOBbIE BOAbI. KrntoueBble MCTOUHMKKN MOTYT ObIThb 3a-
rPA3HEHbI.

O3epa 1 peku
Osepa 1 pekun cogeprkart MOBEPXHOCTHYIO BOAY.

Bopa u3 pek n 03ep He [oMKHaA HanNpAMYyo nogasaTbcA
AIA UCMONb30BaHWA NOTPedbuTenem B AOMaLLUHEM X03AW-
cteBe. OHa gomkHa 3abupartbcA U3 HernyboKMx Komnoa-
LeB, cOenaHHbIX Ha Gepery o3epa vnu peku, n unb-
TpoBaTbCA HEe MeHee ueM uepe3 5-10-MeTpoBbIM Criom
necka, Tak kak Boaa MOXXET ObITb 3arpA3HeHa BPeaHbI-
MW BeLLLeCTBaMM 1 NecTuupuaamu.
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Puc.11 MpoBepka Npon3BoaUTENBHOCTH

NMpoBepka NPOM3BOAUTENIBHOCTH

Korpa BblibpaH MCTOUHMK BOAbI, HaunyywmMm ob6pasom
COOTBETCTBYHOLWMIA HEOOXOAMMbIM TPEOOBAHUAM, [LOXK-
Hbl ObITb NpPOAENaHbI CreayWwne NEUCTBUA:

* OnpegeneHne o6bema BOAbI M YPOBHA ee NafaeHWA
* [lpoBeneHune aHanMsa Boabl Ha KauecTBeHHbIe Moka-
3atenu (ByaeT pacCMOTPEHO MO3XKeE)

BE > THINK > INNOVATE »

McnbiTaHUA CKBa>XUHbI

[Mocne Toro kKak ckBakMHa MpobypeHa, opraHu3auuA,
npoBoaALana paboTbl, AOMKHA NPEeLOCTaBUTL MPOTOKON
UCMbITAHWM AHHOW CKB2XKWMHbI UMM NacnopT CKBaXKMHbI.

Ecnu Bbl He pacnonaraete 4OCTOBEPHOM MHAbopMaLmen
O Npoun3BoaAUTENbHOCTHU ,lJ,aHH017I CKBa>XWUHbI, 6ypOBVIKVI
WK NOCTaBLUMKM HACOCOB, BEPOATHO, MOTYT NpeaocTa-
BMTb Bam Ha BpemA ncnbiTatenbHbI HAacoc. TOT HAacoc
OormkeH nopaboTarb, N0 BO3MOXKHOCTH, 24 yaca, ¢ pac-
XOA0M, COOTBETCTBYHOLLMM PACUETHOMY MakKCUMarbHO-
My notpebrneHuto. 3atem Heo6XxoaMMO NPOBECTM 3amep
nageHvA ypoBHA NoA3eMHbIX BoA. [AnA nameperua pac-
XOAa UCMOonb3ynTe pacxoaomep.

Ecnn HeT pacxomomepa, 3akpenute Tpyby MeHbluero
pasmepa Ha BbIXOAEe HarnopHOW TPyObl B rOPU3OHTarb-
HOM MOMNOXEHUU U U3MEPLTE BbICOTY OT YPOBHA 3EMIM
[0 ueHTpa TpyObl.

Bo BpemAa nepekauvMBaHuA BOAbl U3MEPbLTE OfIMHY OT
KOHU@a Tpybbl 4O MecTa nageHvA CTpyu Ha 3emnto. [o
9TUM [ABYM 3HAUEHUAM MOXXHO HanUTU NPUBNU3UTENBHBIN
pacxopn no guarpamme.




3. lcTouHWKM BOAbI

Puc.12 NamepeHune pacxona 6e3 pacxogomepa

Ownarpamma ona onpeaeneHua pacxoaa

HanopHana Tpy6a aomkHa ObiTb MOMHOCTHIO 3arofiHeHa BOAOM.
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Puc.13 Msmepermne ypoBHA Boab!

N3mepeHne ypoBHA BOAbI

Korpa ycraHoBfneHa npov3BOAMTENBLHOCTL HAcoca,
AOIMDKHa 6bITb n3mepeHa FJ'IyGVIHa ANHaMKUUYeCKOro ypoB-
HA BOAbl. OTO MOXET ObITb NErko cAenaHo ¢ NOMOLBHO
crneumansHoOro yCTpoWcTBa ANA M3MEPEHWA YPOBHA
BOAbl, KOTOPOE Bbl MOXETE OLOMMKUTL Y OpraHu3aLimny,
npoussoaALlen OypunbHble paboThl.

BE > THINK > INNOVATE »

MopAnok aencTeumn

MenneHHO onyckawTe yCTPOMCTBO B CKBaXKMHY. Ecnu
BEPXHWI KOHeL, TPyObl MMeeT oCcTpble HeobpaboTaHHbIe
BbICTYNbl, OyAbTe OCTOPOXHbI, HE NoBpeauTe kabens!
Kak TOMbKO BCTPOEHHbIM B OTBEC 3MEKTPOA, NMOrpy3unT-
cA B BOAy, Ha Kabene 3aropuTCA KpacHaA namrnouka.
Cnerka notAHUTE Kabernb BBEPX; Kak TOMbKO 3MeKTPOL,
OKa)XeTCA BHe BOfbl, MaMmnoyka OTKMHoUUTCA. Takum 06-
pas3om, 3TO YCTPOMCTBO TOUHO OMPEenenuT U MOKaKeT
paccTofAHWe A0 BOAbI.
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Puc.14 YcTaHoBKa AA KOHTPO/IA CHWKEHWA YPOBHA

I'Iepuo.quuecmﬁ KOHTPOJ1b YPOBHA 2. 3anuwnTe paccToAHWe OT YPOBHA 3EMIM [10 OTKPbI-
TOro KOHLA TPYOKHW.

[nA perynApHOro KOHTPONA YPOBHA BOAbl B CKBa>KMHE

Lenecoobpas3Ho BMeCTe C HAacCOCOM YCTaHOBUTb MHAM- 3. BakauumBawTe BO3a4yx B TPYOKY 40 Tex Nop, noka 3Ha-
KaTop YpOBHA BOAbI. yeHVe Ha MaHomeTpe He OyaeT MOCTOAHHbIM. Ecnu
yKasaTtenb Ha MaHOMeTpe BO3BpaLLaeTcA K Hynesou
MHOomKaTop ypoBHA BOAbI COCTOWUT U3 MPOYHOM MnacTu- OTMETKE, BO3MOXXHO, MMEET MecTo HebonbluaA npo-
KoBOM TpyOkM avameTpom 1/8”, cCOeAMHEHHOM C MaHo- Teuka B TPyOHOM COEAMHEHWU, UMW YPOBEHb BOAbI Ha-
METPOM M BO3AYLUHbLIM KranaHoM. XOAMTCA HUXXE OTKPbITOro KoHua Tpyoku. NposepbTe
BO3MOXHOCTb yTEUKM B TPYOKE UNn B COEAMHEHUN, U
Mopanok aeucTeumn 3ateM OMNATb NPOAOSKaNTe 3aKaunmBaHne BO3ayxa Ao
1. YcTaHoBWTE OTKPbITbIM KOHeL, TPYOKU Ha HanopHbIM NMOCTOAHHOMO MOKa3aHWA Ha MaHoMeTpe.
natpybok Hacoca. 3amepbTe pacCTOAHWME Mexay
BCacblBaKOWMM NATtpyObKOM Hacoca W OTKPbITbIM 4. 3anuwnte NOCTOAHHOE 3HaJYeHWe, yKasaHHOe MaHo-
KOHLOM TpyOKMK. YCTaHOBUTE HacoC B Konogeu, 3a- METPOM.
MepbTe BEPTUKANbHOE PacCTOAHME OT OTKPbITOro
KOHUa TPyOku OO0 ypoBHA 3emnn. OueHb BaXKHO, 5. 3anycTtuTe Hacoc.

UyTOObI PACCTOAHUE MEXAY OTKPbITLIM KOHLLOM TPYO-
KM M BCacCbIBalOLWMM OTBEPCTMEM Hacoca Obino He
meHbLue 30 caHTumeTpoB. PekomeHayemoe paccTo-
AHne — 1 meTp.
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HauanbHoe 3HaueHue

KoHeuHoe 3HaueHue

Puc.15 Onpenendaemblie 3HaueHUA 1 pacyer

. Vlsmepre KONMnuecTBO BOAbI.

. BanuwuTe nokasaHuA MaHomeTpa B KOHLEe paboTbl

Hacoca, noka oH paboTaer.

. BblutnTe MeHbLLee 3HaueHWe MaHoMeTpa U3 Gorblue-

ro. MHorme maHoMeTpbl OalT NokasaHuA B Gapax.
Ha pucyHke pasHuua mexay ABYMA 3HAUYEHUAMU CO-
craensaet 0,5 6ap.

. YMHOXbTE nonyueHHoe 3HaueHve (B Gapax) Ha 10.

10-MeTpOoBbLIM BOAAHOWM CTONG CO34aeT AaBreHve B
1 6ap. [No3ToMy NOHWXKEHUE YPOBHA MOXKET ObITb pac-
CuMTaHO B MeTpax myTem ymHoxkeHuA 0,5 6ap Ha 10.
Camo no cebe MOHWXEHWEe YPOBHA BOAbI (CTaTuue-
CKWI ypPOBEHb BOAbI MEHbLLIE AMHAMUUYECKOro ypoB-
HA) HMUEro He rosopuTt 06 ee ypOBHE Haj, HACOCOM.
HO, HEeCMOTpPA Ha 3TO, N0 HEMY MOX>XHO onpeaenutb,
3a6uT OUNbTP UMK HET.

BE> THINK > INNOVATE »

10. Pacuet ypoBHA BOAb! HA4 HACOCOM. YMHOXbLTE MEHb-

wee 3HaueHue (0,7 6ap) Ha 10; aTO AacT AMHaMKUJe-
CKWI YPOBEHb BOAbI 7 METPOB HaA, OTKPbLITbIM KOH-
LoM TpyObl. PaccToAHMe OT OTKPLITOro KOHLA TPpyObI
[0 BXOAHOro narpybka Hacoca cocTtaenaeT 1 metp,
W, TakKMM 06pa3omM, CyMMapHbIM YPOBEHb BOAb! Haf,
HacocoM B TeueHue ero paboTbl 6yaet 8 MeTpoB.
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Puc.16 UcnbiTaHnA 3a6UBHOM CKBaXXMHbI

MUcnbiTaHMA 3a0MBHOU CKBa>KUHbI

[nA 3abMBHbIX U 3a0UTbIX NOAMbIBOM CKBa>KMH Manoro
avamveTtpa BcacbiBalowmi Tpybonposon MmeeT 60nb-
Loe 3HaueHWe AnA KOHTPOIA CHUXXEHWA YPOBHA BOAbI
W NOTEPb Ha TPEHME.

[nA npoBefeHnA MUCnbITaHMM WUCMONb3yWTe caMoBCa-
cbiBatoWwmm Hacoc. MNMpu HopManbHbIX YCMOBUAX Takom
Hacoc NOAHUMAET BoAy Ha 7-8 MeTpoB. YcTaHoBuUTE 06-
paTHbIM KranaH U BakyyMeTp Ha BcacblBatoLLen CTOPO-
He Hacoca, Kak NoKa3aHo Ha PUCYHKe.

MopAnoK AencTBUU

1. 3anonHuTte Hacoc Boaowm

2. 3anyctute Hacoc M Mo3BonbTe emy paboTatb 4O
Tex Nop, Noka U3 CKBakKMHbl He ByaeT oTKauaH BeCb

BO3YX.

3. OcTtaHOBUTE HACOC M NpoBepbTe, UTOOLI CTPenKa Ba-
KyymeTpa He ABuranach.

4.

3anvwunte nokasaHue BakyymeTpa
YPOBEHb BOAbI).

(cTatnueckum

. 3anycTute HacoOC OMATb WU PErynupynTe pacxom Kpa-

HOM [0 TeX Nop, Noka He ByaeT AOCTUrHYT HeoOXoau-
MbI YPOBEHb MaKCUMaribHOro NOTPetneHua.

. MpoBepbTe, uTobbl CTPEnKa BakyymMeTpa He ABura-

nacek. Ecnv oHa BUOPUPYET, TO 3TO MOXKET yKasblBaTb
Ha KaBuTaLmio B Hacoce.

. 3anuuTe NokasaHWA BaKyymeTpa B KOHLE NpoBeae-

HUA UCMbITAHWM (OMHAMUUECKMI YPOBEHb BOAHI).

. BblutnTe mMeHblIee nokasaHue u3 6onbluero. PasHu-

ua npencrasnAer CoOOG0M KOMOMHALMIO MOHUKEHWA
YPOBHA BOAbI ¥ MOTEPb Ha TPEHME.
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Puc.17 CHuxeHne ypoBHA BOAbI
PacueTt noHu>XeHunnA YPOBHA BOAbI Mpu pacxoge 1 M3/u noHWxeHne ypoBHA D = C x Q2 =
2,04 x 12 = 2,04 wmerT yto NpPUMEpPH Tasnaet
npu hukcMpoBaHHOM pacxone .0 ,04 MeTpa, uTo MpUMEepHO cocTasnAe
nonoBuHy npu pacxoge 1,4 mé/u.
Ecnn ruppasnuueckne ycnosuA BOKPYr BXOAHOrO Takon pacueT 6bIBaeT HEOOXOAMM, ECIIM AUHAMUUECKUI
dounbTpa HEU3BECTHbLI, TO MOXET ObITb NPOBEAEH TOMb- YPOBEHb BOAbI MPU MakcMManbHOM NoTpebneHnn naga-
KO OPUEHTUMPOBOUYHBIM PaCUET MOHMXXEHWUA YPOBHA MpU €T Ha TaKyto OOmblUYKO BEMUUMHY, UTO B HAacOCe Hauu-
OPYyrux 3HauyeHWAX pacxopa, MCMOonb3yA CreayroLlyto HaeTcA npouecc kasuTaumu. B crnyyae BO3HWMKHOBEHWMA
chopmyny: KaBuTaumMm Heo6X0AMMO OTPErynmnpoBaTh Pacxos Ha Ha-
NMOPHOM CTOPOHE Hacoca TaknMM 06pa3om, UTOObI YyMEHb-
[MOHWXKEHNE YPOBHA = MOCTOAHHLIN KOIMULMEHT X LUMTb MOHWXXEHWE YPOBHA.

pacxof B KBaaparte
D=CxQ=C-= %
M3BecTHble BenuumHbl: Q = 1,4 M3/u npu D = 4 meTpa

MocToAHHBIM KoahdrumeHT C:

_ [MoHnxeHue ypoBHA 4

= 2,04
Pacxop, B kBagpare 1,42

28 BE> THINK > INNOVATE »
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BbipbITbii

my6uHa Boabl A0
KaHan OCHOBaHMWA METKM

V-06pasHbI
BOAOCIUB

o
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77
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Puc.18 Banac Boabl B KITHOYEBOM UCTOUHUKE

3anacbl BOAbI
B KITFOUEBOM UCTOUYHMUKE

Tak Kak KONMMuecTBO BOAbI B KIMOUEBLIX MCTOUHUKAX Me-
HAETCA B TEUEHME rofa, 0coObIM KOHTPOSIb 32 PACX0A0M
[OMKeH ObITb MPON3BEAEH B CyXOM nepuos. Utobbl npo-
KOHTPONMPOBAaTb Pacxo UCTOUHUKA, HAXOAALLEroCA Ha
BO3BbILLIEHHOM MecTe, HeoOX0AMMO MPOPbLITE KaHamn ¢
U3MepUTENbHbLIM BOAOCITMBOM C TOHKOW CTEHKOM.

= 1 90l H
20L& ERN
15 < ‘h-
h- /’/
10 -~

1 2 3 4 56 8 10 15 20 30 40 60 80 100 150 200

Puc.19 PacuetHaAa anarpamma

Ecnu paHHble npuroToBneHnA He OanyTt pesynbrata,
Heo6Xx0aMMO COBMECTHO C npeancrasuTenieM KoMnaHuu,
3aHMMatoLLENCA BOOOCHAOXEHWEM, npoBecCTH aKcnnya-
TaUMOHHbIe UCMNbITaHMA UCTOUHMKA C MOMOLLBIO Hacoca.

Ecnu Bbl 3amMeTunM 3HauuTenbHble M3MEHEHUA obbema
BOAbl B UCTOYHWKE B TeueHue ropa, 1o OoH Oyder He-
HadeXHbIM AnA notTpeduTena. A TakKe 3TOT UCTOUHMK
MOXXeT MPeACTaBnATb Yrpo3y AnA 340POBbA, €CMU OH
OOIMKHBIM 006pas3oM He 3awulleH OT NMPOHUKHOBEHMA
3arpAsHeHnn. [nA Tex KoueBbIX MCTOUHUKOB, B KOTO-
pbix 06bem BOAbl OOMbLUe CpeaHen OHEBHOW HOPMbl,
HO MeHbLUe MaKCUManbHOM NOTPeBHOCTH, AOMKHA ObITh
yCTaHOBMeHa pe3epBHan eMKOCTb.
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Tpy6a ana

[0XXOeBon
BOAbI

[Ana nocrasnAatoLlero
pesepByapa

"l | BcacbisaroLumit
chunbTp

l

OTnoXxxeHua -

Hacoc ana ynanenun KR
ocagka TN

Puc.20 YcraHoBka pesepByapa

3anac BoAabl B pe3epByape

PesepByapbl ¢ BOAOM MCMOMb3YKOTCA B TOM Crydyae,
Korga HeT Opyrux UCTOUYHMKOB. Ha npakTuke, 06bIYHO
pesepByapbl UCMOMNb3YOTCA COBMECTHO C KakuM-nnbo
OPYrMM MCTOUHUKOM, Hanpumep, BOOOW, MOCTaBNAEMOWN
aBTOLIMCTEPHOM.

[na onpepenexHns obbema pesepByapa HeEOOXOAMMO
MUMETb CreayHoLLyto MHPOPMALIMIO:

1. CpegHeronoson o6beM O0XAEBbIX OCAAKOB B AaH-
HOM MECTHOCTH.

2. Pausu.a Mexay MUHUMalrnbHbIM o6bemom 0oXXAeBbIX
0CadKoB BO BfaXkKHbIM CE30H U AHEBHbIM NoTpebne-
HWeM BOAbl, KOTOpaA AOMKHA ObITb MCMOMNb30BaHa B
CyXOW Nnepwoa.

3. YpoBeHb cobupaemMoi BoAbl B AAHHOM MECTHOCTM
(0BbIUHO MMEIDTCA NOTEPU ee, HarNpUMep, 3a CUYET UC-
napexua, B pasmepe 30-40% oT o6bema [OXKAEBbIX
0cafKoB 40 TOro, kKak OHM cobpaHbl B pe3epBsyape).

BE> THINK > INNOVATE »

4. Hanbonee NpoaormKUTENbHBLIM 3acyLUnuBLIM Nepuos,
OnA 4aHHOM MEeCTHOCTH.

5. [ocTynHaa nnowaab Kpbiw AOMOB, C KOTOPbIX BOAA
Oynet cobuparbcA B pesepsyap.

MoBEPXHOCTHU, C KOTOPbIX NPOU3BOAMTCA COOP AoXae-
BOW BOAbI, HA3bIBAOTCA BOAOCOOPHLIMU MMOLWAAAMM.

Bopoc6opHble nnowaamn BknoyakoT B cebA Kpbilwy 34a-
HWIM W MOLLEHbIE YUACTKM 3eMIU, KOTOpble 0ObIUHO UC-
MONb3YHOTCA B 3aCYLUIMBbIX PErMOHAX UMK Ha OCTPOBax
M MONyOoCTPOBax C CONEHOM NOA3EMHOM BOAOM.
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3

Bonoc6opHble nnowanu onpenenmomn\‘
3TUMU U3MEePEeHUAMU
A — nnowaam NoBepxXHOCTU KpbILLK
L+ L L;+ L
\| A:B1X¥+Bzxu
I

2 2

Puc.21 BogocbopHsie nnoLlaam

Pecprbl BO,CI.OCGOprIX CHWXXeHWe KOnMuecTBa BOAbl MO CPABHEHWIO C romo-
I'IHOI.I.I.a.EI.Eﬁ BbIM YPOBHEM 0CaAKOB ObINo CAenaHo ¢ yueToM noTepb
BCMEACTBUE UCMAPEHUA, YTEUEK U YAANEHUA OCAAKOB U3
pesepByapa.
KonuuecTtBo BOAbI (HETTO) C KBaApaTHOro
MeTpa BOA,0COOPHOM NnoLLaam Mcxopa 13 umetoeinca MHbopmaumm, MOXKHO onpese-
NINTb:
FonoBOE MUHUMarNBHOE lonoBOE KONMMUECTBO
KONMMUYEeCTBO A0>XXAEeBbIX BOAbI C KBagpaTtHOro
0CANKOB (MM) MeTPa (8 NMTPax) * JlocTaTouHO N OCafKOB BbINAAAET AfIA YAOBIETBO-
peHuA NoTpebHOCTM B BOAE B TeUeHWe roaa
100 66
* Bo3mOoXxHa nM ycTaHOBKa [AOCTaTOYHO OGOMbLIOK
200 133 €MKOCTH anA XpaHeHUA U3NMULLKOB BOAbl OT Ce30Ha
300 200 L0XAen AnA UCNonb30BaHUA ee BO BPEMA 3aCyxu
400 266
500 333
600 400
700 466
800 533
900 600
1000 666
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[JuHammueckuin ypoBeHb BOAbI
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CraTMueckui ypoBeHb BOAbI

CHWXEeHWe ypoBHA

Nonnaeok

OtBec

Puc.22 UcribiTaHna HernyboKnx KomoaLes

Herny6okue konoaubl

Boay HernocpeacTBeHHO M3 PeK M 03eP MOXHO MCMOMb-
30BaTh TOMLKO 1A OPOLLEHMA.

[nA nuTbA ¥ NPUIrOTOBNEHWA MWLM BoAA AOMKHA 6paTb-
CA W3 KOMOALEB, COOPY>XEHHbIX Heaaneko oT Hepera
BOZOEMA.

BE> THINK > INNOVATE »

MpoBepbTe NPOU3BOAUTENBHOCTE KOMOALA C MOMOLLLIO
BOAOMEpA, a TakXKe CHWXXEeHWEe YPOBHA Npu padoTe Ha-
coca B YCoBUAX MaKCUMarbHOro Bogopastopa.

Ecnu nossonsaet cBo60AHOE NPOCTPAHCTBO, AfA onpe-
LLENEHUA CHWXEHUA YPOBHA MOXHO MCMONb30BaTh Me-
TOA, «Monnaska Ha Necke». B opyrux cryuanx MOXHO MC-
Monb30BaTh Crocob, ONMCaHHbIM Ha CTpaHuLe 24.
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KauecTBO BOAbI

naBa 4
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Puc.23 laboparopusa

lNMpoBepka B naboparopumn

Mocne OTKPbITUA HOBOIo MCTOYHMKA BOAbI Hanbonee
Ba>XHbIM MOMEHTOM ABMAETCA NMpoBepKa BOAbl HA Ka-
yecTBO.

ﬂ,ﬂﬂ npoeseneHuA HGOéXO,CI,VIMbIX XUMUUECKUX U DaKTe-
pUOnorMyecknx aHanusoB Bbl moxeTe obpartuTbCcA B
MeCTHble OpraHbl 34PaBOOXPAHEHWA UMK KOHTPOSbHO-
aHanuTnyeckyto naboparopwmto. o pesynbtatam na6o-
paTopHbIX aHANIM30B MOXHO OMpPeAenvTb, COOTBETCTBY-
€T I BoJa yCTaHOBIEHHbLIM TPeOOoBaHWUAM.

BE> THINK > INNOVATE »

Mposepka
noApyyHbIMU cpeacTBamMmum

Hanbonee BbicOka BO3MOXXHOCTb 3arpA3HEHUA AfA Ta-
KMX UCTOUHWMKOB BOAbI, KaK NMOA3EMHbIE KMOUM, pesep-
Byapbl, 03epa 1 peku. Takke npeacraBnAeT onacHOCTb
BOAA, XPaHMBLLAACA B OTKPbLITOM EMKOCTHM MpK Temnepa-
Type Bbiwe +15°C 6onee Tpex AHen A0 Hauyana Ucnonb-
30BaHuA.

[MoaTtomy LienecoobpasHO perynapHO NPOBEPATb BOAY
Ha KayeCTBEHHble MnokasaTesru. ﬂ,]‘lﬁ npoeeneHUA aHa-
NM30B MOXXHO MCMOMb30BaTh CreumanbHble KOMMIeKTbI
nNprMbopOB 1 peakTnBoB. NP1 MOMOLLM AaHHbLIX KOMMMEK-
TOB MOXHO C TOUHOCTbIO OMPEeEenuTb HanmMume Takux
yacTo BCTPEUAIOLLMXCA OMacCHbIX (PAKTOPOB, Kak:

* KuweuyHaa nanouka, MCTOUHMKOM KOTOPOWM cry»ar
TENNOKPOBHbIE XXMBOTHbIE UMK NIOAN.

* HuTpaTbl U3 eCTECTBEHHbIX UNU XUMUUECKKX yooOpe-
HUHA.

* KM3meHeHure nokasaTtena KUCNOTHOCTU pH.
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Mocne HaxoxaeHnA Npoobbl
B TeueHune 48 uacos B UHKyOa-
— Tope npv Temneparype 38°C
KMLIEeYHanA narnoyka paspacraerca
B KOMOHUIO BakTepuu.

z
z

Bogaa, copepxxawan
KULLEUHYO Mnanouky

Puc.24 HpOBe,aeHme aHasnisa Ha cogepxxaHune KULLIEYHOM MarioyuKkm. anMeHFleTCFI KOMIITIeKT
A4 JoMallHero rnpuMeHeHuA, CHab)XeHHbI¥ r1oLIaroBoH MHCprKLlMeI'?.

3apa>keHue KULEeUYHOU Nanoukoun

Bo BHOBb 3amonHEeHHOM KOMoALe KuLleyHaA nanouvka
MOXXET HaxOAMTbCA, MO KpanHen mepe, B TeueHue 50
nHewn.

[axke ecnu kornoael, ¢ Boaon Obin TLATENLHO Mccre-
[0BaH, Takoe 3apadkeHne MOXXET NPOU30MTM Nochne Uc-
crnenoBaHuA.

Ecnv B nMTbEBOM BOAE MOCTOAHHO OOGHAPY>XMBAETCA KM-

LeyHan rnarnouka, Takana BoJa NpeacTasnAeT yrposy AnA
3[10POBbA.
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Boaa, cofepikaian
HUTPAaTbI

0od

Punc.25. AHanm3 Ha coaepxaHne HUTPaToB U3 yao6PeHUI

3arpAsHeHue HUTpaTamu

CopepxaHue HUTPaToB B NMUTLEBOM BOAE MOXET ObiTb
pesynbTaTtoM AOXKAA, BbiMasLero Ha yaobpeHHoe none
npumepHo 40 neT Hasad. HuTpaTbl nerue oGHapyXuTb,
yem MHOrMe Apyrve nectuumabl, KOTOpble NMOCTOAHHO
CMEHAT Apyr Aopyra HauuHaa ¢ 1960-x rooos, Koraa
Hauanocb MHTEHCWMBHOE NpPWMeHeHne yaobpeHun. Mo-
3TOMY MMEHHO HUTPaTbl UCMOMbL3YHOTCA Kak BEPOATHbIN
NMPU3HaK NPUCYTCTBUA APYrMX AOOXMMUKATOB.

36 BE> THINK > INNOVATE »
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Puc.26 NposeneHne aHanm3a Ha KUCIIOTHOCTb (3HaueHne pH). [Npu sHayeHnn pH Huxe 6
B BOAy AOMKeH ObiTb 406aBMEH OKCHA KallbLiMA BO M30exaHue npoLecca Koppo3smH.

BbiBOAbI

Ecnv B UCTOUHMKE BOAbI OOHAPY)XEHO HarnMume Kuiieu-
HOW Nanouku UM HUTPaTOB B HEGOMbLLUMX KOMMUECTBAX,
9TO He O3HauaeT, uTo BoAa WMH(UUMpPOBaHa GPHOLLHO-
TMEO3HLIMK MUKPOBamK, 6aKTepuaMM, Bbi3biBAIOLLMMM
pasnuuHble 3abonesBaHuA, WM napasutamu. Ho 3to
[OMKHO ObITb CTUMYMOM Af1A NPOoBeAeHUA 06e33apadku-
BaHWA BOAbl M OOHaPY>KEHUA UCTOUHMKA 3arpA3HEHUA.
TakoW UCTOUHWK O0MmKeH ObiTb 06A3aTenbLHO HanaeH U
yHUUTOXeH. Ecnu aToro caenatb He yaanocb, HEO6Xo-
OMMO HaMTU JPYrol MCTOYHWUK BOAbI.
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5. SArPA3HEHHAA BOOA

3arpA3HeHHaA Boaa

naBa 5
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5. SArPASHEHHAA BOAA

YTeuka
13 NOA3EMHOrO
pesepByapHOro
XpaHunuLia Pyuen

opoackan ceanka

YpoBeHb

NnoA3eMHbIX BO/,

BoaHble

MpoTeukn kaHa-  3anpyabl
NU3aLMOHHOM WX 3aroHbl
CUCTEMBI [nA cKoTa

Pasnue BpeaHbIx 3abpo-
>KUOKOCTEN 1 LeHHanA
NPOTEUKN B FTPYHT  CKBabkKuMHa

Puc.27 npOMblLUﬂeHHble N KOMMepUYeCKne 3arpA3HeHnAa

MpowmbiwneHHbIe
M KOMMepueckue 3arpAsHeHus

3arpAsHeHWe 03ep, PeK U NOA3EMHbIX UCTOUHUKOB BOAbI
NPOUCXOOMT BCIEeACTBUE XanaTHOro OTHOLLUEHUA U 6e3-
OTBETCTBEHHOCTM MNioAeH, a Takke B LenAx ObicTporo
nonyJyeHuA NpubbInu. MHOMME pPekM Tak CUMbHO 3arpAs-
HEeHbI, UTO ANA OUMCTKU BOAbl OO COCTOAHWA Gesonac-
HOM NUTbEBOW HEOOXOAMMbI OFPOMHbIE MHBECTULIUM.

Moa3emHble MCTOuHMKM, parowue Boabl B 20-30 pas
Oonblue, ueM BCe 03epa, pyuybu U PEKKU, paHee cuuTa-
MUCb 3alMLLEHHBIMW OT MPOHUKHOBEHMA 3arpA3HEHWM
CMOAMM 3eMI1, Haxo4AWMMUCA CBepXy. Ho Tenepb Mbl
3HaeM, UTO OHM MOTyT ObITb NOABEPXKEHbI 3arPA3HEHUIO,
KakK U Ha3emMHble BOAbl, €Cnih He OopraHusoBaTtb UX 3a-
LUMTY.

OTO TONBLKO BOMPOC BPEMEHM.

BE> THINK > INNOVATE »

CyLIJ.eCTByeT OBa TiMna 3arpAsHeHnA NoA3eMHbIX BOA:

1. Korga 3arpAsHeHHas Boga MpPOXOAWT BOAOHOCHbIN
CMOM Ha ero Nyt K pyubo U1 MOPIO.

2. 3arpasHeHun, MpoHWKaoLwmWe B Boay y Bac Ha Buay.

Bbl MoxxeTe cnoco6CTBOBaTb MPEKPALLEHUIO 3arpAs-
HEeHWA OKpYy>XatoLlewh cpedbl, NOAAEP>KMBaA MeCTHOe
OBWXEHWE 32 MMHUMMU3AUMIO Kakux Obl TO HM ObINo 3a-
rPASHEHWHN.

OcCTaHOBUTb 3arpA3HEHUE OKpYXKalolien cpenbl —
3apaua Kaxa,0ro u3 Hac.
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Mectnumapl 3abpolueHHan
1 yoobpenua CKBaXKMHa
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Puc.28 3apr3H6HMFI BOAHbIX NCTOYHNKOB B ropodax n1 CEerbCKOM MECTHOCTH

FopoAackue U cenbCkue CTOKU

UcToUuHUK 3arpA3HeHunA

B0O3MO>XHble OCHOBHbIE KOMMOHEHTbI 3arpA3HeHunA

fopoackaA MycopHaa cBarnka

Taxenble meTanmbl, Xnopwuabl, HaTpuesble COMNKU, KanbLUueBble CoeaAnHEeHUA

npOMbILIJJ'IeHHbIe cBaliku

LUVIpOKVIf’II Aonana3oH opraHnMyeCkmnx U HeopraHM4YeCckKmnx COeLIMHEHUN

MecTa 3axOpOHEHMA OMacHbIX
OTpaboTaHHbIX BELLECTB

LLInpoKMi AmMana3oH HeopraHMYeCcKMX BELLECTB (TAXXernble MeTannbl, Takme
KaK LUECTUBANEHTHbIM XPOM) U OpraHMYeckKne COCTaBnAloLLME (NeCTULMAbI,
PacTBOPUTENM, MONUXIOPUOHbIE BUDEHMITBI)

BacceviHbl unu pesepsyapsbl 4nA
XpaHeHWA oTpaboTaHHbIX XXMUOKO-
cTe (OTCTOMHUKM, pe3epByapbl AnA
BblLLENnauMBaH1A U UCnapuUTerbHble
6accenHbl)

Taxenble MeTansbl, PaCTBOPUTENU 1 COMEBbIE PacTBOPLI

CenTtnueckue pesepByapsl,
OTCTOMHWKM

OpraHuueckne coctaBnaoLwme (PacTBOPUTENM), HUTPaThI, Cynbarkl, CONm
HaTpMA U MMKPOBMONOrMueckue 3arpAsHAloLLME BeLLEeCTBa

MonagaHue oTpaboTaHHbIX BELLECTB
B CKBaXXWHbI

MHo>xecTBO opraHnyeckunx n HeopraHM4yecKunx coeanHeHUN

CenbCcKoX03ANCTBEHHAA AEATENbHOCTb

HMTpaTbI, Fep6MLI,VI.CI.bI n nectmumnabl

KaHanusaunoHHaA Boga u rPA3b,
CINnunTble Ha 3eMInto

Taxensle metannbl, opraHnyeckue coegnHeHudA, HeopraHmyeckue coeau-
HEHUA U MVIKpOﬁVIOJ'IOI'VILIeCKVIe 3arpA3HAtoLmMe BellecTea

3anH3HeHMH, BbI3BaHHbIE CTOKAMMH
C ropOACKUX TEePPUTOPUIA

HeopraHnueckue coeamMHeHUn, TAXEnbIe MeTanmnbl U NPOAYKTLI HedpTenepe-
paboTku

Mcnonb3oBaHue npoTuBorononeaHbIX
peareHToB

XﬂOpM,EI.bI, COnn HaTpMA U KanbunA

3abpoLUeHHbIe CKBaXXMHbI U 0Tpabo-
TaHHbIE Kapbepbl

MHOXeCTBO OpraHMUYecKmnx, HEOPraHUUECKUX U MUKPOBMONMOrMUECKMX CO-
€AMHEHWI C NOBEPXHOCTHLIX CTOKOB M APYIMX 3arPA3SHEHHbLIX UCTOUYHWKOB
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5. SArPASHEHHAA BOAA

CkBaXXMHa ——

Kopnyc
CKBa>KUHbI

1
N (//” o <&
N 1;//‘/.' “{/{/‘,u ~/’/,"'W\ i 3 5 Boiwenexatuve
<<\ Ve i Wi arpyoHoe MCTOUHMKM
Wit = MPOCTPAHCTBO 3arpAsHeHi
NNAT e o B CKBaXKMHE
=l | T -
. : . BonoHOCHbIM
L g cnon
A
_‘,o'c . PR
Punc.29 3arpasHenne
NCcTOUHUKM 3arpA3HeHuA e OTCyTCTBME YMIOTHEHWA BOKPYr CKBaXKWHbI, B pe-

OGbluHO 3arpAsHeHWe MNoA3eMHbIX BOZL OOYCIOBMEHO
OZHOW UMK HECKOMbKUMM CrEAYOLLMMU MPUUMHAMM:

* [lpoTeuka KaHanM3auMOoHHbIX TPY6.
* YTeuka u3 CTOUHbIX KOMOALEB.

e OTKpbITble KOpryca KOMoALeB, CrocoGCTBytoLLMe

3ynbTarte Yero HeoT(OMNbLTPOBaHHAA BOAA C MOBEPX-
HOCTM nonagaeT B CKBaXKUHHbIN unbTp.

HedTb vnu gpyrve nponutble xumukanum (1 nutp
HedpTM MOXET caenartb HeNPUrogHOM AnA ynoTpeod-
nenua 10 000 NUTPOB BOAbI).

MepenosnpoBka yoobpeHui Ha Norax.

NPAMOMY 3arpA3HEHUI0 UCTOYHUKOB BOAbl >XXMBOT- MpaBunbHO pa3paboTaHHbIM U XOPOLLO 3ALUMLLEHHbIN

HbIMU. WCTOUHWK BOAbl MOXKET UCMONMb30BaTLCA B TEUEHUE [e-
cATUNETMH, obecreuvBan XOPOLUYIO MUTBEBYIO BOAY.
[ToaTOMy OueHb BaXKHO, UTOObLI MCTOYHUK ObIN XOPOLUO
3aLUMLLIEH U YMNOTHEH.

BE> THINK > INNOVATE »




5. SArPA3HEHHAA BOOA

3awuTtHaA 3awuTHanA

KpblLUKa KpbiLlKa
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Puc.30 3aiymta ckBaxuH

N3onAaumuA npoOypeHHbIX CKBa>KUH

O6bluHO AnameTp NpPOOYpPEeHHOM CKBaXKWUHbI Oorblue
OnameTpa ee obcagHon TpyObl, BCreacTBue yero o6-
pa3yeTcA 3a30p. JTOT 3a30p Ha3bIBAETCA KOMbLEBLIM
NMPOCTPaHCTBOM CKBaXKMHbl. OHO ABMAETCA MPUUMHOWN
3arpA3HEHUA CKBaXKMHbI C MOBEPXHOCTU UMK OT APYruX
BOZOHOCHbIX CMOEB, COAEP KalUMX 3arpA3HEHHYO BOAY
M HaxOAALUMXCA Ha NMyTU CKBaXKWMHbI 4O UMCTOrO BOAO-
HOCHOrO CnoA. [4nA 3aLLmnThl YNCTOrO BOAOHOCHOIO CIOA

KOrnbLEBOE NPOCTPAHCTBO 3aMnOrHAOT LEMEHTHbIM pac-
TBOPOM. LIeMEHTHBIM pacTBOp roTOBAT Creayowmm 06-
pasom: 06bluHO cmewmBatoT 50 Kr LeMeHTa ¢ 25 nuTpa-
MW BOAbl, OOABMAIOT CreuvanbHyo MMUHY U 06aBKy,
yMeHbLUaloWwme ycaaky. Takxe anA 3awmTbl UCMOMb3y-
ercA apMupoBaHHaa 6eTOHHaA KpbILlKa, yCTaHaBnMBae-
Man BBEPXY CKBaXKUHbI.
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5. SArPASHEHHAA BOAA

CoeaunutensHana mydta

BbinyckHana Tpy6a l BeHTUnAUMOHHOE
1 oTBepcTHe

YnnotHeHve —» E
CKBa>KWHbI \ B
\;F'i |<—— Pesura
\/_
Kat
abene g <«—— Tpyb6onpoeoa
OGcapgHan __
Tpyba

YVE
/'\\\/////':'/’]
<\ :”'

/)
D

7
W /////

TpybonpoBof, —— 8

YnnoTtHeHue
13 MArKom
paclmpsatoLLenca
PEe3UHbI

O6capHan Tpyba —»

Puc.31 lepmetnsauma

NepweTusaumn
NPOOYpPEHHbIX CKBa>XUH

BepxHAA uacTb o6cagHOM TPyObl CKBaXKMHbLI AOMHKHA
BbICTyMNaTb Haz NOBEPXHOCTLIO 3eMrnn unu nona Ha 0,3
MeTpa U UMETb FepMETUUHYIO 3alUUTy — YMNOTHEHWE
OronoBKa, Yyepe3 KOTOPOe MPOXOAAT B CKBaXXWMHY Ha-
nopHaa Tpyba un kabernb.

IMoban BeHTUNALMOHHAA Tpyba A0MKHA OblTb 3aKpbl-
Ta creumnanbHOM peLleTkor Bo nsbexkaHwe nonagaHuA
Ty4a HaceKOoMbIX.

BE> THINK > INNOVATE »

YpoBeHb 3eMnu L0MKeH ObITb COOPMUMPOBaH Takum 06-
pa3oM, UToObl OH MMEN KOHYCO0OpasHbIM CMyCK BHU3 OT
CKBa)XXMHbI MO BCEM HarpasneHnaAM.

Ecnun mecto 3a6opa Boabl NpeacrasnaeT cobomn coyera-
HME WMCTOUHMKOB (KOMOZeL,, U3 KOTOPOro parnee Briyob
npobypeHa CKBaXkMHa OO YMCTOro BOAOHOCHOrO CrIOf),
TO HEeoOXOOMMO YCTaHOBWTb B KOMOAEL, APEHaKHbIN
Hacoc AnA yaaneHua Bo, Nonafatolwmx C NOBEPXHOCTH.




5. SArPA3HEHHAA BOOA
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Puc.32 OtBengeHue rasa

OTBeneHue rasa Co3paHue pa3pexxeHusn

B CKBa>kKUHe

B BOOe HEKOTOPbIX CKBaXWH COAEPXMUTCA Oonbluoe

KONMMUECTBO PaCTBOPEHHOro rasa, uto npuaaeT Boae
HeMnpUATHLIM 3anax U BKyC. B oTaenbHbIX cnyyasx co-
[ep)xalmimca B Boe ras MoXeT 3abrnokMpoBaTb paboTy
Hacoca. 9Ty npobneMy 06bIYHO peLuaroT nyTeMm ycra-
HOBKWM KOXXyXa, KOTOPbIM HauMHAeTCA HWXe BcacblBa-
fOLLEro OTBEPCTUA WM MPOAOMKAETCA BBEPX HACKOMBKO
BO3MOXXHO.

Ecnv B BOAE CKBaXXMHbI COOEPXMUTCA Takoe Oonbluoe
KOMMUECTBO rasa, UTo YCTaHOBKa KOXyxa He peluaet
npo6nemsbl, Torga B o6cagHomn Tpybe CKBaXKUHbI HEOO-
XOAMMO €O3aaTb paspexxeHue. [inA aToro K BeHTUMALM-
OHHOM Tpy6e HY>KHO MOACOEANHUTL BaKyyMHbIM HACcOC,
HO npu aToM obcagHaa Tpyba AomKHa ObITb repMeTHu-
HO ynnoTtHeHa. [Npexae Bcero Heo6xoaMmMo NPOBEPUTD,
[OCTaTouyHO v npouHa obcagHaa Tpyba, utobbl NPOTHU-
BOCTOATb Pa3pEXEHMIO.
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3almTHaA Kpbiluka 3awmTHan Kpbilka
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Puc.33 lepmetnsaumsa

NepmeTnsaumna Kkonoaua

[OnamveTtp konogua uyTe 6onblie avameTpa obcanHbIX
GETOHHbIX TPYD, M KOMbLEBOE MPOCTPAHCTBO BOKPYr
HWXHeW OeToHHOM TpyObl 3abvBaeTcA OOpPYLUEHWAMM
rpyHTa. Bokpyr Tpy6 0O ypOBHA NpOMep3aHuA MouBbl
3anMBaeTCcA LLEMEHTHbIV pacTBOP HU3KOM BA3KOCTH. Kor-
02 LLeMEeHTHbIM pacTBOp AOCTUIHET YPOBHA BOAbIl, OyaeT
cchopMUpOoBaHO yNrnoTHeHWE (Kopka). Mexay mMopo3o-
CTOMKOW rny6buHoM n 6ETOHHOM NNMTOM HEOOX0AMMO 3a-
npeccoBaTb MMACTUUHYIO MKUHY (BEHTOHUT), KOTOpaA B
He3HauuTenbLHOW CTEeNeHn NoABEPIKEHa 3aMep3aHuto.

BE> THINK > INNOVATE »

FepmeTu3auma 3abMBHbIX
WIK «MPOMbIBHbIX» CKBa>XWUH

B cnyuae, korga vronbuatbii hunbTp 3abUT MnNn Npo-
MbIBAEeTCA Yepes MNOTHbIE CMIOM FPYHTA, BO3MOXHO BO3-
HUKHOBEHME MOBpexXaeHun. UTobbl aToro usbexartb,
HeobX0AMMO BAOMb TPYObl MPOMUTL XXUOKUM LEMEHT-
HbIM pacTBOp AnA 06pa30oBaHWA YMNIOTHAIOWEN KOPKM
Ha ypOBHE MepBOro BOAOHOCHOro croA. PaccTtoAHune
mexay 6eTOHHOW MMUTOM U YPOBHEM NMPOMEpP3aHKA Mo-
UBbl HY)XHO 3arnonHuTb W 3anpeccoBaTb MNMacTUUYHOM
rMUHOMN.




5. SArPA3HEHHAA BOOA

Bopoc6opHbin
OrpaxaeHve pesepsyap

OTBOZ, NOBEPX- Crvs/nepenus

HOCTHbIX BOA,

— "

[MUHa 1 LEMEHTHBbIM
pacTtBop

CbeMHan
KpbILwKa

N ll\’//
HH

, nu

|l|”l“\\\

. Mepdopu- Krntou
++ poBaHHble (BOAOHOCHbIN
- _f TpyObI Ccrnom)
c+
f, MepdopurpoBaHHbie TpyObI
MonnaBkoBbIV
OtBOA M36bITKA BOAI
BbIKItOuaTernb
Puc.34 lepmetnsauma
FepmeTusauumn KoHcTpyKuma

KnoyeBbiX MICTOUHUKOB

KrntoueBble MCTOUHWKK C BOLAOW, NPUIroAHOM ANA MUTBLA,
00bIYHO pacnonoXxeHbl Ha XOJIMUCTbLIX MOBEPXHOCTAX.
KnioueBaA Boga coOOMpPaeTcA OpeHaXHbIMU Tpybamu,
yCTaHOBMNEHHbIMKU B APeHaXKHOM crioe. [ocne yctaHoB-
KW Taknx Tpy® BOOOHOCHBIM CrOM HEOOXOAMMO repme-
TU3MPOBATb C NMOMOLLBIO MIACTUUYHOW MKWHBI U yTpambo-
BaTb €e, UTo6bl He ObINO BO3MOXXHOCTHU NMPOHUKHOBEHUA
3arpAsHeHni. Mpu coopyxeHnn BooocObopHOro pesep-
Byapa BCe NMOBEPXHOCTH, YTpamOOBaHHbIE MUHOM, He-
06X0AMMO 3aMuTb LLEMEHTHbIM PACTBOPOM.

BO,A,0CO0OpPHOro pesepsyapa

OueHb BaXKHO, UTOObl CbeMHaA Kpbllka Obina pasme-
LeHa npumepHo Ha 30 CM Bbile BepXHeEM uactn coop-
HOro pesepByapa, UTobbl ApeHaXKHbINM Hacoc, Tuna KP,
MOXHO ObIfI0 PacnofioXuTb Kak MOXXHO HWXE KO OHY
ANA yaaneHuA Menkoro necka v una. BaxkHbiIM MOmeH-
TOM TaKXXe ABMAETCA YCTaHOBKAa MEPEnvMBHOM TpyObl C
BOAOOTAENUTENEM ANA YAAneHua U3 pesepsyapa nuLl-
Hel BoAbl NPV HELOCTaTOUHOM ee noTpednenuun. Cnvs/
nepenvB CKOHCTPYMPOBaH TaknuMm 006pas3om, utobbl He
OONyCTUTb NoNagaHvA B pe3epByap NIMUMHOK U HACEeKo-
MbIX. Takxe B pesepByape OOMKeH ObiTb yCTaHOBMNEH
MonnaBKOBbIM BbIKMOUATENb, & BOKPYr MCTOUHMKA He-
06X0AMMO NPOPbITh TPAHLLED AfA OTBOAA NOBEPXHOCT-
HbIX BOZ, BO M30exxaHWe nonagaHuA UX B UCTOUHWK.

Ecnu nctounuk pacnonoxeH BONMM3M Bbinaca gomalu-
HUX >XMBOTHbIX, HA PacCTOAHWUU He MeHblue 20 MeTpoB
OT UCTOYHUKA HY>KHO BO3BECTU U3ropodb.
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CenTrK (OTCTOMHMK)

L

MoasemHan L
oTBOAHaA g

cucrema

Puc.35 3arpAasHeHne Boab! B KOMoALe

Apyrve UCTOUHUKU 3arpA3HEHUA

ECnn NCTOUHUK BOAbI HAAEXKHO 3aLUMLLEH OT NOBEPXHOCT-
HbIX 3arpA3HEeHMI, Kak ObINo ONMcaHo paHee, HO Nnoaaesa-
eman OTTyAa BoZa OCTaeTCA 3arpA3HEHHOM, TO 3TO MOXEeT
ObITb BbI3BAHO CreayoLMMM ABYMA NPUUMHAMM:

1. B BOOOHOCHbLIW Cron NPOHUKAIOT 3arpA3HEeHnA, COo-
aoep>kaiwmeca B 4pyrux BOAOHOCHbIX CroAX

2. ICTOUHUK MOXKET 3arpAsHATLCA OT HaBO3HOM Kyuu
WK cenTuka (OTCTOMHMKA).

BE> THINK > INNOVATE »

B paHHbIx cnyyanax HM4ero Henb3A caenartb AnA o6es3a-
PaXXnBaHUA NCTOUHUKA, HeobX0MMO MUCKaTb M CO34aBaTb
HOBO€ MeCTO AJiA nonydyeHuA BOAObl. MeCTopacnonox(e-
HWE HOBOrO MCTOYHUKA BOAbI MOXET ObITb onpeneneHo ¢
NMOMOLLLIO FeonorMueckmx MccnegoBaHyMi. Yacto nomck
BeAeTCA BBEePX No TeYeHUO NCTOUHUKaA.




6. OBE33APAXXMBAHUE

OO0e33apa>xusaHue

naBa 6
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6. OBE33APAXXVBAHMUE

Mwukpo6bi YHpradawoneTOBoe/
uaryuyeHue

O6paTtHbIM ocMoC

(dbunbTpaumn)
Puc.36 PasnnuHble MeToasl 60ps0bl ¢ 6aKTepUAMMU
Cnoco06bl 06e33apa>kuBaHuA 1. Xnopuposarme
Ecnv HeT BO3MOXXHOCTU HaUTU UCTOUHMK He 3arpA3HeH- 2. YneTtpadmnonetosoe obnyyeHune
HOM BOAbI ANA €€ UCMONb30BaHUA NMIOALBMU U XKMBOTHbI-
MW, He0OX0AMMO NPOBOAUTL 06e33apaxmBanue. Cylue- 3. MNacrtepusaumn

CTBYET MATb CNOCOB0B:
4. O6paTHbIM OCMOC

5. ConHeuHoe OrnpecHeHue (TONMbKO AfA TPOMUUECKUX
PErMoHoB)

BE> THINK > INNOVATE »




Oowue cBeneHUA
O XJIOPUpPOBaHUMU

XnopupoBaHue ABnAeTcA Hambonee NonynApPHbLIM METO-
OOM [e3VHMULMPOBaHUA BCeacTBue Hanbornee npo-
[OMKUTENBHOrO adodoekTa rnocre BBeAEeHUA HauanbHOM
[o3bl. OTO 0O3HauyaeT, uTo MWMKPoOblI OyayT yaaneHbl
[axe 13 3acToABLLENCA BOAbI B Tpybax.

Mpn ncnonb3oBaHUM Apyrux MeToaoBs, 6aKTepUn U BU-
pyCbl NOrnbatoT TONbKO B 30HAaX Ae3nHMeKLmun, yepes
KOTOpble nNpoxoauT Boga. Ecnu Bupyc unun GakTtepua
nonagyT B BOAY NOCNE NPOXOXAEHWA 30HbI Ae3nHMEK-
UMK, OHM OyOyT MMeTb BO3MOXHOCTb CBOOOAHO pas-
MHO>XaTbCA.

MeToa xropupoBaHuA MMEET ABa OCHOBHbLIX HegocTaTka:

1. PacTBOpeHHbIM B BOAE XNOP OCTaBMnAET Nerkum He-
NPWATHBIA BKYC BO PTy; KOdbe U uai, NpuroTosneH-
Hbl€ Ha XNOPUPOBAHHOM BOAE, TaKXKe UMEKOT APYron
BKYC.

2. Mpn n36bITOUHOM XNOPUPOBAHMM BOAbI HA MeTan-
MTMUECKMX U PE3NHOBbLIX NOBEPXHOCTAX, KOHTAKTUPY-
FOLLMX C XITOPUPOBAHHOM BOAOM, MOXET BO3HWUKHYTb
KOppPO3uA.

6. OBE33APAXXMBAHUE

MpocToe xnopupoBaHue

KonnuecTBo xnopa, KoTopoe A0MXHO ObiTb 406aBNeHO
B BOJY BO BpeMA ee Ae3UHMULMPOBAHUA, 3aBUCUT Kak
OT cocTasa W1 Temrneparypbl BOAbl, Tak U OT NPOOOMKU-
TENbHOCTU OTCTauBaHWA (BPeEMA OT MOMeHTa nobasne-
HMA Xropa A0 MOMEHTa BbIXO4a 3TOM XINOPUPOBAHHOWM
BOAbI U3 KpaHa). OBbIuHaA [03a XNOPUPOBaHWA COCTaB-
naet 1,0-1,5 Mr/AMTp Npy NPOAOIMKUTENBLHOCTM OTCTau-
BaHWA NpumMepHo 30 MUHYT.

KonuuecTso xnopa SOMmKHO ObITb yBennueHo:

* MpW MNPOAOIKUTENBLHOCTM OTCcTamBaHMA MeHee 30
MWHYT;

* MpuU coaepXXaHnn B BOAE >Xene3a, Cepbl, aMmMUaKka
nnu Apyrux opraHnyeckmnx COEAMHEHUN B 3HAUUTENb-
HOM KOInuuyecTBe;

* npu Temneparype Boasl Huxe 10°C;

° Mpu 3HAUEHUM KUCNOTHOCTM pH BoAkI Bhille 7.
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6. OBE33APAXXVBAHMUE

BelecTea

Mornotutenu xnopa
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|
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' Ocanok u opraHuuyeckue

MHepTHbIM
ocTaTok
xropa

AKTMBHbIM OCTaTOK Xropa

Puc.37 Bparu xnopa

YcnoBuA xnopupoBaHunA

[nA yHUUTOXEHUA GaKTepun Hy>KHO COBCEM HEMHOro
Xnopa, Toraa Kak, ytobbl youTb BMPYCbl, HEOOXO0AMMO
3HauuTenbHO Oonbluee ero konuuectso. lNpou3Boaum-
TENbHOCTb AO3MPOBAHUA M3MEPAETCA B MI/MUTP UK B
npomunne (ppm). 1 ppm (npomunne) paseH 1 nUTpy
KOHLIEHTPMPOBAHHOI O XIopa, COAEP>KaLlerocA B OAHOM
MWIITMOHE NUTPOB BOAbI, UNKU 1 NMUTPY KOHLEHTPUPOBaH-
Horo xnopa B 1000 m® Boapl.

HekoTopoe konuuectBo O06aBMeHHOro xnopa naccu-
BMPYETCA B BOAE MeTannamu, MMHepanamu, UinmMcTbIMu
W OpraHWYecKMMK BEeLLeCTBaMM 1, criefoBaTenbHo, cTa-
HOBMWTCA MHEPTHbIM. UacTb xnopa byaeT cBA3bIBaTbLCA C
aMMUakoM, HaXOAALMMCA B BOAE, UTO CHUXKAET ero Hak-
TepuuMaHble CBOMCTBA. Takoe coednHeHWe Ha3biBaeTCA
MHEPTHbIM ocTaTkom. OcTanbHaA uacTb Ha3biBaeTCA ak-
TUBHbBIM OCTaTKOM Xropa.

BE> THINK > INNOVATE »

AKTMBHbIM OCTaToK Xropa npumMepHo B 20 pa3 6Goree
9(PPeKTUBEH B YHUUTOXKEHUMU OaKTEPUM, UEM CMeLLaH-
HbIM OCTaTOK, MO3STOMY KOHTPOMb 32 KOHLIEHTpaLMen He-
06X04MM MMEHHO AnA 3TOro akTMBHOMO ocTaTka.

AKTMBHbIN OCTaTOK Xfopa AOMKEH NEPUOOUUECKM NPO-
BepATbCA. OObIUHO BMECTE C yCTaHOBKOM XITOPMPOBaHUA
nocTaBnAeTCcA KOMMNEeKT AnA KOHTPOnA. Ecnn TakoBoro
B HalMuMK HET, TO ero MOXXHO NPUOBPECTU OTAENBHO.

KonnuecTBo akTMBHOro ocrtatka Xfiopa B Boge rnocrne
30-MMHYTHOIO OTCTaMBaHWA AOMKHO cocTasnATe 0,2-0,5
nPOMUNIE, C MakCMMarbHbIM 3HAUEHWEM KMUCMOTHOCTH
Boabl pH 7.

[Mpu 3HaueHnn KUCNOTHOCTHU BOAk! PH Bbille 7, OCTaTOK
Xnopa AormkeH 6bITe He MeHee 0,8 ppm.




6. OBE33APAXXMBAHUE

MpocToe xnopupoBaHue N36bITOUuHOE XNOpUpOBaHUue
(ManeHbkana fo3a) (6onbluas no3a)

CUCTEMBI C MPOAOIMKUTENb-
HbIM BpEMeHeM oTcTanBa-
HWA, HaNpuMep, rae MMeeTcn
OONbLLOW HAKOMUTENbHbIN
pesepsyap wnu
XNOPUPOBaHWE MPOU3BO-
LUTCA HANPAMYHO B KOMOALE
(ckBaXkuHE).

CuCTEMbI C KOPOTKMUM NEPUOLOM
OTCTanBaHuA, Hanpumep, CUCTEMbI,
roe uveetca HebonbLUOM
HaKoMWUTenbHbIA pesepByap

Puc.38 lMpocToe n n3bbIToYHOE XITOPUPOBaHHUe

N36bITOUHOE XNnopupoBaHue 5
B cuctemax, roe HeT BO3MOXHOCTM cobntoctv 30-Mu- \‘\\
HYTHOE BPEeMA OTCTauBaHWA, JOMKHO ObiTb 40OABMNEHO 5 S~
60nbLLOE KOMMUECTBO XIOpa, UTO HasbiBaeTcA M30bITOU- 4 o b — 3HaueHue
HbIM XITOPUPOBaHMEM. < g “~.yT— pHBbiWwe 8
3 > <z
y . & 2 3nauenue pH R .
Ecnu BKyC xropa B TaKOM BOAE OUeHb PE3KWUI U Hernpwu- 2169 ke 7 -
ATEeH ONA NUTbA, TO 3Ty BOAY HEOOXOAMMO MPOMYCTUTh © g S
uepes aKTMBUPOBAHHbIW Yrofb. 1 -2 N N
0
5 10 20 30 MuH.

BpeMH OTCTanBaHuA

Puc.39 CooTHoLLeHME MeXay BPeMeHeM oTcTanBaHuA
M KOHLIEHTpaLmes ocTarka xiopa
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TabneTtku

Yctpoincteo
4
3arpysku

CkBaxxvHa

Tabnetkn

1 1 T 7
H

aq

Puc.40 JobasneHne TabneToK, CoAaepxaLLmx Xiop

XnopupoBaHue CKBa>XUHbI

UTo6bl NPOAUTL BPEMA OTCTavBaHWA WU, Takum obpa-
30M, CHU3UTb J03Y XM0pa, LenecoobpasHo NpoBoaUTbL
XNOPMPOBAHME CKBAXKMHbI HANPAMYHO.

[nA aTMX Uener NPUMEHAETCA MMMNOXIOPUT KarbUWA B
dopwme TabneTtok. OHKM copepxat npuMmepHO 50% akTuB-
HOro xmnopa no OTHOLUEHUIO K BECYy U MOryT HanpAmyto
BBOAMTLCA B CKBA)XXMHY C MOMOLLLIO CreLmansHoro 3a-
rPYy304YHOrO YCTPOMCTBA, KOTOpOe [00aBNAET B CKBaXKM-
Hy TabneTku BO BpemA paboTbl Hacoca. Takon cnocob
npeanoyTUTENeH Tam, roe paspeLleHo XIopUpoBaHue
CKBaXXMH. Tabnetku OOJMKHbI BBOOAUTLCA B BOAY yepes
crneumanbHyto NNacTukoByto Tpyby, uToObl M3bexarb
KOppPO3un 06cagHOM U HanopHom Tpyo.

BE> THINK > INNOVATE »

Ecnv Bopa B ckBaxkMHe 3apaxkeHa >kenesobakTepuen,
KoTOpaA 06pasyeT >Xenes3ucTbli Ui Ha OUNbLTPe U Ha
OUNLTPYIOLLEN ranbke B TAKOM KOMMUUeCTBe, UTo 3abu-
BaeT ounbTP, ANA €€ YHUUTOXXEHUA U OUMLLEHNA PUTb-
Tpa He0O6XOAMMO HaMpPAMYHO NMPOM3BOAUTL XNIOPMPOBA-
HWe ckBaXkuHbI. Mpu aTom xene3zobakTepua nornbaer.




6. OBE33APAXXMBAHUE

MpuHUMN paboTbl
t [,03UPOBOYHOr0 Hacoca

[1031MpOBOUHbLIV
~ Hacoc =8

O6partHbIv
KnanaH

!

MnacTukoBbIn
Tpybonposoa,

A
7
7

'mnoxnopwur
HaTpmA

YnnotHeHune
CKBaXXWHbI

BcacbiBaHne

Puc.41 [Jo31pOoBOYHbI¥ HAacoC

XnopuposaHue 4,03UPOBOUYHBIM
Hacocom

Ecnu xnopupoBaHne CKBaXKMH HaMpAMYH 3anpeLleHo,
MO>XHO MPOW3BOAUTL XITOPUPOBaHME BOAbLI NOCHe TOro,
KaK ee BblKaualoT u3-nog 3emnu. [na aTmx uenen uc-
Morb3yeTCA rMNOXIOPUT HATPHA.

* InAa ObITOBOro NMPUMEHEHWUA TUMOXITOPUT HaTpUA
npencTasnAeT cobon 5% pacTsop xnopa

e [OnA nNpOMbILWIEHHOr0 MNPUMEHEHUA TUMOXITOPUT
HaTtpuAa — 20% pacTteop xropa

[nAa nosnpoBaHMA UCNomb3ytoTcA MemMOpaHHbIe UMK Mo-
[O6BHbIE MM HACOChI, 4O3UpytoWwMe onpeaerieHHoe Ko-
MTMYECTBO XIOPUPYIOLLEro pacTsopa Mpu KaXkaoM XOo4e
memObpaHbl. NMepekauvBaHve, Kak MpaBuno, NMPOU3BO-
OWTCA C MOMOLLBIO MeMOpaHbl M KrnanaHoB, KOTOpble
OTKPbIBAKOT U 3aKpblBatOT BCaCbIBAIOLLMI U HaNMOPHbIN
naTpy6bku Hacoca.
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/l |
|
l- (
: | E—
-—p
Puc.42 [loaupoBaHue
npOM3BO.ﬂ.VITeanOCTb Mpu 1cnonb3oBaHWM 5% pacTBopa xrnopa npousBoau-

A03UPOBOYHOro Hacoca

[Mpon3BOAMTENBHOCTL AO3MPOBOYHOIO Hacoca perynu-
pyeTcA M3MEHEHWEM Liara Hacoca. XMopUpYHOLLMIK Ha-
coc paboTaeT MOCTOAHHO BO BpeMA paboTbl Hacoca,
noJaroLero Boay.

[Ona poma, roe notpebnenve Boabl coctasnaet 2000
NUTPOB B A€Hb, KONMUECTBO XNopa B OJHOM [03€, COOT-
BeTcTBytowwen 10 npomunne, 6yaet

10 x2 000

= 0,02 nutpa = 20 MUNAUIUTPOB B OEHb.
1 000 000

BE> THINK > INNOVATE »

TEeNbHOCTb XNOPUPYHOLEro Hacoca 6y,u.eT COCTaBnATb

M= 400 MUNNUIUTPOB B A€Hb,

KOTOPbIe AOMKHbI ObITb OTA03MPOBaHbI BO BPeMA pado-
Tbl HAaCOCa, NOJALLETO BOAY.

Ecnu HeT BO3MOXXHOCTM YCTaHOBWUTb MEMOPaHHbLIN Ha-
COC OfA OO3MPOBaHMA XNopa B MarbIX KOMMUEeCcTBax,
MOXHO pa3baBuTb ero MArKOM BOAOW B COOTHOLUEHWM
1:10 n go3mposartk B 10 pa3 60MbWMM 0OBEMOM.
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f

OTKpbIT

3akpbIT

—

'vnoxnoput

HaTpuA

KpaH ana KoHTpona

Puc.43 MHxeKTopHOe xropuposaHue

MH>XeKTOpHOEe xnopupoBaHue

Hanbonee aewesBbiM CNOCOOOM MHXXEKTOPHOIO Xro-
pupoBaHUA ABMNAETCA MUCNOJNb30BaHWE 3XKEKTOPHOro
WM LLEEHTPOOEXXHOIO Hacoca, PacronoXKEeHHOro BbIle
YPOBHA 3emnu. BnpbicknBaHne npoucxoamt npu obpa-
30BaHWK Nepenaga AasBneHna Mexxay BcacbIBaKOLLEN U
HarnopHOW CTOPOHOW Hacoca npu ero pabdore.

Korna Boga ¢ 60nbLUoi CKOPOCTLIO NPOXOAWUT MUMO Ha-
NMOPHOM MarucTpanu aXKektopa, B HarnopHoM natpyoke
9KEKTOpa CO30AETCA PasprAXeHWe U FMnoxnopua, Ha-
TPWA MoAcacbiBaeTcA M3 eMKOCTU. mnoxmopua cme-
LUIMBAETCA C BOAOM B MOTOKE CTpyu audpdpysopa. U3
Ondbdrysopa cmellaHHan ¢ Xnopom BoAa rnornagaeT Ha
BCacCbIBaHWe NepeKaumBaloLero Bogy Hacoca u ocTas-
NAETCA UM B HaKOMWTENbHBLIM pe3epByap. KonuuecTtso
XIopa, BCacbIBaEMOro U3 eMKOCTM, coaepikallen pac-
TBOP, PErynMpyeTcA ¢ NOMOLLLIO UrofbyaTtoro Kranasa,
pasMeLLeHHOro B TPyOONpPoOBOAE, NOAAIOLLEM XITOPUPY-
IOLLMIM pacTBop.

OT1O0T TpybONPOBOA, AOMKEH ObITb OCHALLEH MNACTUKO-
BbIM UM Hep>KaBetoLwmM 0OpaTHbIM KrarnaHoM, UToObl
n3bexkaTb 06paTHOro Toka BOAbl NMPU OCTaHOBKE Haco-
ca. B cuctemax, roe npouecc XnopupoBaHWA MPoUc-
XOAMUT HepJarneko OT TOUKHU n0Tpe6neva, O4UeHb BaXXHO,
uyto6bl 06BEM HaMOpPHOro 6aka B NUTPax COOTBETCTBO-
BaJ1 NOMOBMUHE pacxo[a Hacoca B uac npy Makcumarb-
HOM noTpebneHun, uTtobbl ObecneunTb OOCTaTOuHOoe
BpPeMA OTCTauvBaHWA BOAbl ANA YHUUTOXXEHMUA BCeX Oak-
TEPUH NPY NPOCTOM XITOPUPOBaHMK.

Ecnu HeT TakoM BO3MOXXHOCTH, HY>XHO NPUMEHATL U30bI-
TOUHOE XropupoBaHue. HanopHbiM 6ak OOMKeH ObiTb
OCHallleH BXOAHbIM M BbIXOAHBLIM AUddchy30pamMu, UTobbl
He AaTb BoAe cpasy NpPOXoauTb uepes Oak.
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BHewHAA cTeHka

obnyyatoLLen
Kamepbi Keapuesan
Tpybka

MpwuToK
BOAbI

YneTpaduonerosan namna

%

7

<+ ||

---71\

4

OT1TO0K
obpaboTaHHOW BOAbI

Puc.44 O6paboTka Boabl yribTpachnoneTom

O6wue ceBeaeHun
006 ynbTpaduoneToBom
o6nyuyeHuun

Mcnonb3oBaHue ynbTpadmMoneToBbIX fyuen AnA Ae3vH-
CbeKLI,VIVI BOAbl B HebonbLLIMX KONMMuecTBax anAa gomatld-
HEero BOAOCHAGXeHWA ABMAETCA OTHOCUTENbHO HOBbLIM
cnoco6omM. OfHaKo AaHHbIM Cnocob LWMPOKO U3BECTEH
B OOMbLUNX CUCTEMAX BOAOCHaOXEHWUA, B KOTOPbLIX OH
NPUMEHANCA AECATUINETUAMM.

OT10T cnocob 3akniuaetcA B MPOXOXKAEHWU TOHKOro
CnoA BoAbl BAOMb YNbTPagMoNeToBOM namnbl, Tak Kak
06ryyYeHre NPOXOAMT MULLb HA HECKOSbKO CAHTUMETPOB
B rmybuHy BoAbl. YnbTpachuoneTosan namna sawmiie-
Ha KBapLeBow Tpyokon. Mpu aTom namna MoXeT ObITb
yCTaHOBEHa HenocpeacTBeHHO B Boae. Ho kBapLeBas
TpybKka B TeUeHWe cpoka Crny>KObl MOKPbLIBAETCA YaCTH-
Lamu, orpaHuuMBatoLMMKU MOTOK YrbTPagoMoneToBbIX
nyuert oT namnbl. Bce TUMbl namn cHabXeHbl OUUCTH-
TeNnAMM, NPU NOMOLLM KOTOPLIX HANeT OUMLLAETCA BPyY-
HytO NGO aBTOMaTUUECKM, C UCTONb30BaHWEM YacOoBO-
O KOHTPONbHOIro mexaHuama.

BE> THINK > INNOVATE »

Kaxpaa Yo kamepa paccuutaHa Ha HEKOTOPbIM Mak-
CcuMarbHbIM 06 bEM, KOTOPbIM HE AOMKEH ObITb NPEBbI-
weH. CnepoBatenbHO, GOMbLUMHCTBO KamMep CHab>XeHb!
peryriMpoBOYHbIM KfarnaHoM, KOTOPbIM OrpaHuuMBaeT
pacxof, BOAbl, MayLen OT Hacoca, NpY ee BbICOKOM Mo-
TpebneHuu.
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MaHenb

ynpasneHwvn
[aBneHue

pacxon,

MaHomeTpuueckoe

OrpaH1uMBaoLLMM

O6bem pesepsyapa

O6bem
O6bem OGbem  AGcontoTHoe | notpebnaemoit
BOAbI BO3Ayxa  AasrieHue BOAbI

| (62p)

—— 23 —=—1/8=—== 3 —— Dziﬂ
I

2 i

————— 1/4 —=——=3/4—=== 1,5 === DZEQ

Punc.45 YctaHoBKa € yribTpaghroneToBov nammon

MoHTaXx ynbTpacmoneTtosoro
usnyuarens

YnbTpacroneToBbIv M3nyyatenb AOMKEH YyCTaHaBnu-
BaTbCA MEXAy HAaCOCOM W HaKoMuTenbHbIM 6akom. Ero
NPOU3BOAMTENBHOCTL MOXET ObITh OTPErynupoBaHa Ao
COOTBETCTBMA MPOM3BOAMTENIBHOCTU Hacoca. B crnyuae,
Korga BogonoTpebrieHne Bblle, YeM MOLHOCTb Ka-
Mepbl, Boaa 6yner noTpebnATbCcA M3 HaKOMWUTENbLHOIo
Oaka.

Mpumep
MakcumanbHaA Npor3BOAMUTENBHOCTL YnbTpadroneTo-
BOM ycTaHoBkM — 1,5 M3/uac.

MakcumansHoe BogonoTpebneHme — 2 M® (Henpogon-
XKUTENbHOE BPEMA).

MonHbIM 06bem HakonuTenbHOro ©Oaka cocTaBnAeT
1,0 M3 2/3 KOTOpOro 06bIYHO 3aHMMaeT BoAa, T. €.
0,66 M3 BOObI HAXOAMTCA NoA4 AasneHneM 2 6apa.

Mpu 6onbwom BogonoTpebneHun aaenexHve B Tpybo-
nposofe OyneTt cHuxatbcA. Cxatbii BO3oyx B Oake
Oyaet nNpuHyXaaTe BOAY BbIXOOWUTb U3 6aka B cUCTEMY
Tpybonposoaa. [Npv nageHwn nasnenva B 6ake oo 0,5

6apa o6bem BoAbl YMEHbLUUTCA Ha 4 OT 06Lwero oobe-
ma 6aka. Bcero 0,4 m® Boabl 6b1110 HanpaeneHo M3 6aka
K notpebuTento.

Mmena 6ak o6bemMoM 1 M3, Mbl KOMMEHCUPOBaNM Heao-
CTaTOUHYIO NPOM3BOAUTENBHOCTL YP Kamepsbl

20-15 100 = 33%

BoponoTtpe6bnenve Ha 33% Bbille, UeM MakcuMmasibHanA
NPOW3BOAMUTENBHOCTbL YNbTPahMONeTOBOM YCTAHOBKM.

O6bema HaKOMUTENBLHOIO pesepByapa XBaTuT NpUMep-
HO Ha 50 MUH.:
0,4 m°

——— = 0,84 =48 MUHYT
0,5 M*/u y
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KoHTponb 6e3onacHocTu

[atunk ceeTta

r-
'
-

KnanaH,
orpaH1uuBaroLLMm
pacxon,

=)

= (2

OnNeKTPOMarH1THbIN
KnanaH (OTKpbIT)

Punc.46 KoHTporb 6e30nacHoCcT1

KoHTponb 6e3onacHoCTH

MHTEHCMBHOCTb M3MNyyeHuA ynbTpadMoneToBon nam-
Mbl C TEUEHWEM BPEMEHM YMEHbLLIAETCA W, HaKOHeLl,
OHO CTaHOBWTCA TakMM CnabblM, UTO HECMOCOOHO YHM-
utoxatb 6akTtepunm U BUpycCbl. UTOObI 0BecneuvBatb
9hhEKTUBHBIM MPOLIECC AE3MHPULMPOBaHNA, GOmMb-
LUIMHCTBO YNbTPadMoneToBbiX Kamep OCHALLAKTCA Tak
Ha3blBaeMbIM «3NEKTPUUECKUM IMa3om». aT0T ANeKTpun-
yeckui rnas cnocobeH ynaenuBatb OOMbLUMHCTBO 3ah-
PEKTUBHBIX M3MyyaeMbIX CBETOBbIX UYacToT C ANMHOM
BOSMHbI NpubnuautensHo 2537 AHrctpem. Korga namna
CTaHOBWTCA CTApOM UK 3arpAsHAETCA KBapLesadA Tpyo-
Ka, SrMeKTPUUECKMI rnas 3akpbiBaeT aMeKTpoMarHUTHbIN
KnanaH, OTKMKUMB TOK B SﬂeKTDOMaFHVITHOlZ KaTyLllke.
Takum o6pa3om, 6yaeT NpMocTaHoBNEHA Nofava Boabl.

BE> THINK > INNOVATE »

YnbTpadmoneroBaa kamepa paspaboTaHa AnA nNpo-
[OImKUTENBHOM paboThl. Mpu OTCyTCTBUM NOTPEbneHus,
BOAA, HAXO4ALAACA BOKPYr KBapLeBow Tpybku, bynert
HarpesaTbcA. Ecnm B Bode cogepyarca 3arpAsHAoLLmMe
yacTuubl, TO OHM ByAyT ocedatb Ha Tpyoke. UTobbl aT0-
ro nsbexxatb, He06XOAMMO TLWATENBHO NPOUNBTPOBLI-
BaTb BOAY Nepes, ynbTpachunoneToBom Kamepom.




6. OBE33APAXXMBAHUE

YctpowncTtso YcTtpowncTteo
curHanmMsaumm AnekTponuTaHue SnekTponuTaHue curHanmsaunn
\ A > /
. ’ﬂ - S ,ﬁ —
»< ¢ -
ll___’ AL~ " !
KoHTyp KoHTyp
ycTpouncTea — ycTpoMncTBa
KOHTpOnA KOHTpOnA
' OneKTpoOMarHUTHbIN
\_/ Knanas K
Knana,
orpaH1MunBaroLLmm
pacxopn,
=) -
Punc.47 KoHTporib 6e30nacHoCcT1
KoHTponb 6e30nacHOCTH Korpa namna ycrapeBaeT, MHTEHCUMBHOCTbL CBETa naja-
eT, n notpebneHne Toka yBenuumBaetcA. Korga pene
(npoaomkexue) ’ P Y S Aa p
BbIABMNAET yBENMUeHne NoTpebrnAeMon MOLLLHOCTH, KOTO-
paA oormkHa ObiTb CTPOro onpeaeneHHoM AnA namnbl,
Opyrum cnocobom obecneuveHna 6e30nacHOCTU ABNA- pene nNpuocTaHaBNMBaeT dNeKTPOCHAOXEHNE 3MNeKTPo-
eTCA U3MepeHne NoTpebnAemMon MOLLHOCTU Ha Kamepe. MarHuTHOro Krnanasa.

Ecnu Ha ynbTpadronetoByto kamepy rnogaetca Hanps-
YKEHWE HMXKE pacueTHOro 3HaueHuA, TO Toraa ee uany-
ueHue He Byaet yomBaTb 6aKTepun 1 BUPYChbIl, coaepKa-
lwmecn B Boae. B aTom cnyuae Heo6xoanMo NpekpaTuTb
nogauy BoAbl MOTPEOUTENIO: pene OTKMUaeT aMeKTpo-
CHab)XeHWe 3MEeKTPOMArHUTHOrO KriarnaHa npu HU3KOM
HanpaxeHun B ceTn. Koraa KaTyLika afeKTpoMarHUTHO-
ro KrnanaHa ob6ecTouvMBaeTCA, KrnanaH 3aKpbIBaeTcA, W,
Takum 06pasom, NpekpallaeTca nogaya Boapl.
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68°C 73°C

\ 15°c T

75°C [atumk Temneparypbl

<+—— [NoTpebnenve

Puc.48 lNactepumsaumsa

MacTtepusauun

B Tex MECTHOCTAX, rae BoAa XXecTKafA M CTOMMOCTb 3MeK-
TPUUECTBa HEBbLICOKA, MOXHO MPUMEHATb TaKOM MeTon,
Oe3vHdeKLMH, Kak nactepmsauma. TOT NPUHLMN OCHO-
BaH Ha Harpese BOAbI 4O Temneparypbl He Huxe 70°C,
npv KOTOpOM norndatoT 6aKTeEPUM U BUPYChI, ONacHbIe
[ONA yernoBeyeckoro opraHuama. Conu KarnbLuA, Haxo-
AAwmeca B BoAe, OyayT ocenartb Ha HarpesaTeflbHbIX
anemMeHTax. ATOT 0CaAoK YAAnAeTCA C MOMOLLbIO KUC-
noTbl. lNA COXpaHeHWA 3NeKTPOSHEPrMn MCMorb3yeTcA
TENNOoOMEHHUK NPOTMBOTOUYHOrO TUMA, Yepes KOTOpbIv
noporpeTan BOAA OTAAET YaCTb CBOErO TEnna XonoAHOM
BOAE M3 UCTOUHMKA.

BE> THINK > INNOVATE »

Cuctema paboraet cneaylowmm oopasom:
XonopgHaa Boga (10°C) nonagaet B TeNNOOOMEHHHUK, rae
OHa HarpeBaeTCA NPUMEpPHO 40 Temnepatypbl 68°C ro-
pAuer obe33zapaKeHHOM BOAOM (C TemmepaTypomn mpu-
MepHo 75°C), KoTopaa NPOXOAMT Yepes TeNNOOBMEHHMK
K HakonuTensHomy 6aky. Uepes TennoobmMeHHWK noao-
rpetaA BoAa HamnpasnAETCA K BoAOHarpesaTento, rae
OHa HarpesaeTca 8o Temneparypbl 75°C. Korga temne-
paTtypa BOAbl 4OCTUraeT TpebyemMoro 3HaueHus, AaTumk
Temneparypbl OTKPbIBAET 3NIEKTPOMArHWTHbIA Knanax,
BOAA uyepes3 TennooOMEHHUK HamnpasnAeTCA B HaKOMM-
TenbHbIM 6ak. NMoka Temnepartypa BoAbl HE AOCTUIHET
TpebyemMoro 3HaueHuA, Boda OyAeT LUMPKynMpoBaTb B
KOHTYpe BogoHarpesarens.
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Punc.49 YcraHoBka obpaTtHoro ocmoca

Oowmue cBepeHus * pu aaHHo 06paboTKe U3 BOMb! YAANATCA MUHE-
anbl 1 CONM, NPUAAKOLLME BOAE BKYC, —

06 o6paTtHOM ocmoce P PUAAIOLIME BOAE BKY

O6parTHbIi OCMOC MPUMEHAETCA AMA NPOBEeAeHUA ae- 06paTHbIN OCMOC NMPUMEHAETCA TOMBKO B TEX CryUanXx,

3MHMEKLMM B [OMALIHUX CMCTEMax BOAOCHAGXKEHMA. KOrAa HeoBX0AMMO yAarneH1e PacTBOPEHHLIX B BOAE

Ho, scnencteme Toro, uto: MMUHEpAaroB, Tak1X KaK HUTPaTbl, XIOpWabl 1 T.0.

e 3aTpaTbl 9MNEKTPOSHEPrMM MPWU 3TOM 3HAUMTENLHO [esnHdnumMpoBaHMe BOAbI METOAOM 0BpaTHOro

BbILLE, YUEM MPH XIIOPUPOBAHMM, ocmoca noapoBHO ONMCaHO B CreaytoLe rmase.
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I'Iap M KOHAEHCaT Ha NyTU K KaMepe KoHAeHCaLnn

Bannac

HacocC

KnanaH, perynupyembii no Temneparype,
oTkpbIBaerca npu 100°C

) LIMpKynALMOHHbIN

Puc.50 YcTpo#icTBO COMHEUHOro OnpecHeHuA

Oowmue cBepeHus
O CONTHEUHOM OMNMPECHEeHUH

OnpecHeHHana Boga He MMeeT BKyca. OTa BOAA OOMXK-
Ha NMPOWMTU crneumanbHyto 06paboTKy nepen ee ymno-
TpebneHvem anA NUTbA. B HEKOTOPbLIX MECTHOCTAX BOAA
HACTOMbKO MMOXOro KauyecTtBa, Uto ee obpaboTka C
NMOMOLLBI0O 06PaTHOrO0 OCMOCAa UMK OMPECHEHWEM MpPo-
cTo Heobxoamma. ConHeuHoe onpecHeHue, unu onpe-
CHEeHMWe BOAbl C UCMONb30BaHNEM CUCTEMbI YTUNMU3ALMK
Tenna, ABMAETCA anbTepHaTMBOM 06paTHOMY OCMOCY.

ConHeuHoe onpecHeHne NPoOVM3BOAMUTCA C UCMONb30Ba-
HMEeM CCOKYCUMPOBAHHbLIX COMHEUHbIX nyuyer. Pokycu-
poBka NPOM3BOAMTCA C MOMOLLbLID oTpakartenen. lMpu
NnpaBUMbHOM HACTPOWKE OTpakaTenen temneparypa B
doKyce MOXET ObITb OUEHb BbICOKOW. B MecTe chokycu-
POBKM fyuew BoAa ANA ONPECHEHUA LMPKYNUPYEeT Moj,
[aBneHnemM HEMHOrO Bbile atmocdepHoro. Koraa tem-
neparypa Boabl gocturaetr npumepHo 100°C, knanaH
OTKPbIBAETCA CMrHarNom oT TepmocTara. lNpoxoas uepes
KrnanaH, onpenerneHHoe KONMuecTBO BOAbI NEPEXOAUT B
nap. MNMap cobupaetca B Tpybe, HaNpaBNeHHON BHU3, K
Kamepe KOHAEHCcaLMM C OXNaXXAeHHOW BOAOW.

BE> THINK > INNOVATE »

OOHOBPEMEHHO C UCMapeHUEM BOAbl U3 CUCTEMbI [A0-
6aBnAeTCA HOBaA XONoOAHaA BOAA, W, TakMMm 0Opasom,
NpoLEeCcC MOXXET NPOAOIKaTbCA A0 TEX MOp, Noka Boaa
C MOMOLLHO CONTHEUHOM 3Heprum ByaeT HarpeBaTbCA A0
Temnepartypsbl cBbiwe 100°C. 3arpAsHeHuA, ocepatoLume
Ha [OHe pesepByapa, OOMKHbl PErynApHO yAanATbCA.
LivpkynaumA BoAbl OCYLLECTBMAETCA C MOMOLLBIO LIMP-
KYNALMOHHOMO Hacoca, KOTOPbIM 3aLUMLLEH OT MPOTUBO-
ToKa napa obpaTHbIM KnanaHom. B paHHOM cucTteme
[omkHa OblTb nNpegycmoTpeHa Hebornblaa o6BoaHaA
Tpyba (6amnac).
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Puc.51 MIcTOUHMKM 3arpA3HEHNA

Oowue cBenoeHUA
0 BOAONOAroToOBKe

[axe B TOM crnyuae, Korga B UCTOYHUKE BOAbI OTCYT-
CTBYIOT Kakue-nbo OakTtepuu, uHorga HeobxoauMo
MCnonb30BaTb MPOLECC BOAOOUYMCTKM OfA ynyudlleHuA
KauecTBa BOAbl.

[oxan ancopbupytoT BpedHble BellecTBa M3 BO3ayxa.
Hanpwvmep, Npu BbICOKOW KOHLEHTPaLWKU B UCTOUHMKE
a30Ta, BKYCOBble KauecTBa BOAbl 3HAUMTESLHO yXyALa-
toTCA.

BE> THINK > INNOVATE »

Takue rasbl, Kak ABYOKMCb cepbl (SO,) 1 yrnekucrbin
ras (CO,), BCTynatoT B peakLmio ¢ BOAOKW, 06pasya npu
9TOM KMCMOTbl (COOTBETCTBEHHO CEPHYIO KUCMOTYy U
YrOfbHYIO KMCMOTY). TN KUCINOTbI MOTYT He TOMbKO Mo-
rybute neca v apyrue 3eneHble HacaXXaeHWA, HO U Bbl-
3BaTb M3MEHEHME XMMUUYECKOro cocTasa MouBkbl, UTO OT-
puyuaTenbHO OTPasMTCA Ha KauecTBe NoA3eMHbIX BOA.




7. Booonoarotoska

Korza noasemHan Boaa, coaepikallan CepHyto M yrorb-
HYHO KUCIOTbI, NPOXOAONUT CKBO3b MECOK, MouBy UIK Frop-
Hble MOPOAbI, OHA MPW 3TOM BCTYMaeT B XMMUUECKYHO
PeaKLMIo C KarnbLMeM, XKenesom, antoMMHUEM, MarHuem
M OPYTMMM MMHEpanaMy W HakannvMeaeT 91U CoeauHe-
HUA. B pesynbTarte a10ro noaseMHas Bo4a NpeacTassia-
€T COGOM KMUCMYIO CPpeay, UTO TakXKe CKasblBaeTCA Ha ee
BKYCOBbIX KauecTBax.

OueHb yacTo AnA yNyylleHWA KauyeCTBEHHbIX XapakTe-
PUCTUK BOAbI M3 UCTOUHMKA HEOOXOAMMO NPOBOAUTL €€
crneumansHyo 06paboTKy.

an‘-WIHbI AnA npoeeaeHUA BOAOMNOANrOTOBKMU:

1. )xecTkaa Bopa (CMm. CTp. 68), cogep>xaHue coneu
KanbLMA U MarHuA;

2. Kucnaa Boga (CM. CTp. 72), paCTBOPEHHbIE OBYOKUCh
cepbl 1 yrnepoaa;

3. KpacHaAa Boga (CM. CTp. 76), coaep>aHue WMOHOB
)Kernesa B pacTBope;

4. 6ypan Boaa (CM. CTp. 82), pacCTBOPEHHbIN MapraHeL,;

5. Boaa, 3arpAsHeHHasa yao0peHuMAMM (CM. CTp. 84),
pacTBOpPEHHbIE HUTPATbI;

6. BOAa C 3anaxom NPOTYXLMX AUL, (CM. CTp. 89), pac-
TBOPEHHbIN CepoOBOA0POLA;

7. MyTHaA, 3N0BOHHaA Boga (cM. cTp. 90), BbiCOKan
KOHLIEHTpaLUMA 0cagka, OpraHMuecKuMx BeLlecTB W
MWHeparnos.
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Mcnonb3oBanue
60nbLIOro KonuuecTsa
MOHOLLMX CPeacTB

Cepble nonockl

t

Cepbliit Hanet

Puc.52 NocnencTsmAa ncronb30B8aHUA XECTKOM BOAbI

JKecTtKana Boaa

Mpu3Haku

Mpu cTMpKe AnA NonyyeHuWA xopoLlero kauecTtsa 6e-
nbA Heobxoaumo [o06aBnATb Oonbluee KONMYecTBo
MOHOLLMX CPEACTB.

Mpu HambINMBaHUKM Ha pykax obpasyeTcA crnsucran
rneHa BMECTO NIerkoM neHALLENCA.

Mocrne MbITbA OKOH W U3L4EeNUIA U3 CTeKNa Ha HUX 06-
pasyroTCA cepble PasBoabl.

O6pasoBaHue HaneTa Ha BaHHE HUXKe NTIUHUK BOAbI.

Mpu Mcnonb3oBaHUK ropAYer Boabl Ha cTeHkax Tpyo
00pasytoTcA OTNOXKEHUA.

68 BE> THINK > INNOVATE »

MpUumrHbI

Co,u.ep>KaHMe MOHOB KarbLWA U MarH1A B BoAe.

CopnepxaHve B BOOe COMerM CEpHOW, COMAHOWU W
YrofnbHOW KMCMOT.

PacTtBopeHHbIE B HEeOOMbLOM KONMMUECTBE WOHbI
xenesa.

Copnep>xaHne MOHOB antoMUHUA.
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Punc.53 MarHntHaa 06paboTka XeCTKOH BOAb!

XXecTtKasa BoAa (npoaonxexue)

OCHOBHOM NPUUYMHOM BbICOKOM XXECTKOCTU BOAbI ABMA-
eTcA coaep)kaHue B HeW MOHOB KalbLMA, HO BO BPeEMA
NPOXOXXAEHMNA ee CKBO3b CIIOW 3eMIu B Hee nonagaet
MHOMO APYrMX MUHEPasbHbIX BELLECTB.

O6bIuyHO BoAa ObIBaET XXECTKOW B TeX MecTax, rae uve-
FOTCA MMUHUCTbIE, FTOPHbIE U U3BECTHAKOBbLIE (HOPMUPO-
BaHWA.

Ypo- | >KecTKocTb BOAbI KoHueHTpauma
BeHb B npomunne (ppm)
1 Msarkan 50
2 CpenHem XXecTkocTu 50-100
3 Kectkan 100-200
4 OueHb xxecTkan 200-300
5 CeepxkecTtkan > 300

OO6bIYHO XKECTKOCTb BOAbI 4 U 5 YPOBHEN ABNAETCA NPU-
UMHOM MHOTMX Npobnem. MNpu xecTkocTn Boabl 3 ypoB-
HA LlenecoobpasHo ymAryatb Boay ANA CTUPalbHbIX U
NMoCyAOMOEUHbIX MawuH. [nA aTMX uenen cyliectsyeTt
MHO>XECTBO XMMMWUYECKMX NMpenaparoB U pasfnuHbIX A0-
3MPYIOLLMX YCTPOMCTB.

OueHb XecTkana U cBepx>KecTkaAa BoAa OObIYHO yMAr-
yaeTcA C MoMOLLb0 0B6paTtHOro ocmoca WM MOHHOMo
obmeHa. lNpouecc obpaTtHOro ocmoca AeTanbHO Onu-
caH B pasgene «Boga, 3arpAsHeHHanA yoobpeHnaMm» Ha
CTp.84, 1 ABMAETCA YHMBEPCAllbHbIM CMOCOOOM OUMCTKM
BO/bl OT HeXXenaTernbHbIX MPUMECEN.

B aTOM pasgene AaetcA onucaHve npoLecca MOHHOro
obMmeHa. B HEKOTOPbIX MECTHOCTAX OUMCTKA BOAbI 3TUM
croco6om 3anpelleHa, NoaToMy rnepes Tem, Kak ycra-
HOBWTb CUCTEMY MOHHOrO OGMeHa ANA OUMCTKWU BOMb,
HE0o6X0AMMO CBA3ATLCA C MECTHBLIMM OpraHamu BracTu.
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Cucrtema c ABYMA €eMKOCTAMUA

Puc.54 lNpouecc MOHHOro obmeHa

Oowmue cBepeHus Bo BpemA NPOXOXOEHWA uepes YCTPOMCTBO MOHHOIO

obmeHa, 6ornbluas yactb MoHoB Cat* u Mg*+ 3ameHs-
00 MOHHOM OOMmeHe X 1 e
toTcA MoHamm Na*. B pesynbTtate Kaxabii MoH Ca** u

Mg** BbicBOOGOXAaeT B pacTBop Asa noHa Nat. MoHsbl

YmMAryeHne BoAbl C MOMOLLLIO MOHHOMO OBMeHa — 3TO HaTpWA He BNWAIOT Ha XXECTKOCTb BOAbI. Takom npoLecc
npoLecc, B KOTOPOM SMEKTPUUECKU 3apfKeHHble ua- Cnoco6CTBYET YMAMUEHUIO BOAbI.

CTULbI (VIOHbI), He BrnuAolmne Ha NnoBbllLleHUe >XeCTKO-

CTV BOApI, Hanpumep MoH HatpuA (Nat), nobasnatoTcA Koraa 60MbLMHCTBO MOHOB HaTpMA B cMone OyayT 3a-
B MOPUCTbIK MaTepuarn, Ha3blBaeMbli MOHOOOMEHHOM MEHeHbl MOHaMM KanbLmA U MarHua, Heo6XOAMMO MpPo-
CMOJIOM. M3BECTU Nepe3apAaKY MOHOOOMEHHOrO YCTPOMUCTBA AfA

NPOAOIMKEHUA NPOLECCa YMArYEHWA BOAbI.
Mpwu pactBopeHnun xnopuaa Hatpua (NaCl) B Boae, atom

HaTpuAa (Na) B pacTtBope npeacrasnaeT cobom MOH Ha-

Tpua (Na‘), a atom xnopa — moH xnopa (CI).

MoH HaTpuA, copep>kalumMnmcA B MOHOOOMEHHOM CMOre,
numeeT Bornee HU3KUM BNEKTPUUECKUI 3apAd, YEM MOHBbI
MOneKyr, BIUAKLWMX Ha XXeCTKOCTb BOAbl, TakKne Kak
noHbl Kansuma (Ca**) u maruuna (Mg*+).

70 BE> THINK > INNOVATE »
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UacTb neproamueckom
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Puc.55 PereHepauma

PereHepauun

lMocne HacbllweHWA, nepes NOBTOPHbIM UCMOMb30BaHK-
eM cMona AomkHa OblTb pereHepupoBaHa pacTBOPOM,
COAEpP>KaLMM MOHbI, NepBOHaYarnbHO MPUCYTCTBOBAB-
wure B cmone. PereHepaunA NpOM3BOAMTCA BPYUHYHO
(anA cuctembl C OAHOWM EMKOCTbLIO MK 3aMeHe MOHO00-
MEHHOM CMOnbl) UK aBTOMAaTUUECKK (cuctema c ABYMA
€MKOCTAMM), B 3aBMCMMOCTM OT TMna MOHOOOMEHHOrO
ycTponcTBa. KOHLIEHTPUPOBaHHLIM COMEBOM pPacTBOp
xnopuaa Hatpua (NaCl) npoxoauT uepes yCTpOMCTBO, U
noHbl Ca** n Mg** 0cBoOOXOAtOTCA M 3aMEHAIOTCA MO-
HamK HaTpuA U3 conesoro pacteopa. Nocne yaanexua
n3bbITKa CONMM M3 MOHOOOMEHHOro Marepuana, cucre-
Ma yYMArYeHuA BOAbl OMATb rotoBa K pabote. YacTtoTa
nepesapAnkM MOHOOOMEHHOrO YCTPOWMCTBA 3aBUCUT OT
ero Tvna, nNpu 3ToM HeOBXOAMMO PYKOBOACTBOBATLCA
MHCTPYKUMEN MO NMPUMEHEHMIO.

Ecnu perynapHoO He Npou3BoauTbL NepesapaaKy yCTpow-
CcTBa, B MOHOOOMEHHOM cmone OyadyT cKannuBaTbCA
BCEBO3MOXHble OaKTepuu, Ui MU rpAasb. ATO ABMAETCA
OCHOBHOM MPWUMHOM 3anpeTa B HEKOTOPbIX PErMoHax
MCMOMb30BaHWA Takoro MeToAa OUMCTKM MUTHEBOM
BOAbI.

Jogam, ctpagarolmm oT 6onesHen cepaLa v paccTpou-
CTBOM HEPBHOM CUCTEMbI, HE PEKOMEHOYETCA YnoTpe-
6nATL BOAY, COAEP>KALLYIO MOHbI HATPKA.

Bopoa, copepxawana okcuabl xenesa (pXXaBuuHy),
[OMKHa OblTb OTCOUNBLTPOBaHA Mepes NMPOXOXKAEHUEM
yepes yCTPOMCTBO yMArYeHWA BOAbl, UMK OOMKEH ObiTb
NMPVYMEHEH TaKOM TUM YCTPOWCTBA, rAe UCMonNb30BaHHanA
MoHOOOMEHHaA cMona yaanAeTCA U3 KOHTeMHepa M 3a-
MeHAeTCA HOBOW. llocne pereHepaumn CMOMY MOXXHO
MCMonbL30BaTb CHOBA.
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Kopposua meau
[aeT 3eneHble
nATHa

Paspywatotca
LieMEeHTHbIe

COeAMHUTENbHbIE

LIBbI HA MNUTKE (

4
Kopposua
MeaHbIX
b / naAHHbIX
) N / WBOB
0

\T Kopposusa

<—— CTanbHbIX TPYO
1 COEAMHEHNN

Puc.56 Nocnenctsma ncronb30BaHNA KACIION BOAbI

Kucnaa Boaa

Mpu3Haku

KOppO3MH CTalbHbIX YacTerm W MeOHbIX MNaAHHbIX
BOB

Pa3pyLUGHVIe LLEMEHTHbIX CTbIKOB MNMAUTKAU B u,ymeBoﬁ

B pesynbTare Kopposuu cTanv o6pasyoTca KpacHble
MATHA B PaKoBWHE U Tyarnerte

B pesynbTate Koppo3uu Meau 1 natyHu obpasytoTca
3ereHble NATHA B PaKOBWHE M BaHHE

CucTema no yaaneHuio xenesa pabotaet Headhdek-
TUBHO

BE> THINK > INNOVATE »

MpUumrHbI
* Bopa cooep>XuT cepHyto, YronbHY M a30THYIO KUC-
NOTbl, KOTOPbIE HEe ObINM HENTPanM3oBaHbl

* KucnoTta moxer obpasoBaTbCA B pe3ynbrare rHue-
HWA OPraHUUYECcKnX CoeMHEHUN B 6OnoTax 1 TOMAX.




7. Booonoarotoska

B xonoaHbIx
HanuTKax

HeT onacHocTH

B ropaunx
HanuTkax

B03MOXHO NoBpexaeHue 3yGoB

Maposble yTioru, 3anon-
HEHHble KUCMON BOAOH,
OyayT noaBepratbCA
KOPPO31K U3HYTPU

Puc.57 Kncnaa Boga

Kucnana Boaa (npoasonxenue)

OCHOBHOM NPUUMHOM MOBbILLEHUA YPOBHA KUCIIOTHOCTH
BOAbl ABMAETCA 3arpA3HeHne atmocdiepbl. 3arpA3HeH-
HaA ooXAesaA BoAa NMpoxoauT B 3emno 6e3 HewTpa-
nu3auun. OTO 03HAUAET, UTO HE3HAUMUTENbHO MOOKMUC-
neHHaa Boga (pH > 5,5) npucyTcTByeT B MecTax, rae
MMEKOTCA NnecyaHble NnouyBbl C TOHKUM NNOAOPOAHLIM
CNoeM M HegoCTaTKOM M3BECTHAKA, M OUEHb YacTo B TeX
MecTax, rie Noa3eMHble BoAbl HaxoaAaTcA 6rM3Ko K no-
BepxHocTU. OueHb kncnaa soga (pH < 5,5) npucytcTay-
€T B 03epax, nonMmax 1 6onoTax, rae 06bem BTEKAIOLLEN
BOAbI HAMHOrO BornbLUe, UeM BbiTekaroLLen. Bcneacteune
ncnapeHna BoAbl, KUCNOTblI 0OpasytoT 6onee KOHLEH-
TPUPOBaHHbIE PacTBOPbI, TAK Ha3bIBaeMyo «COMOHOBa-
TYHO BOAY>.

XonoaHana Kucnaa noasemMHas Boga OTHOCUTENBHO 6e3-
ornacHa, Ho Npu HarpeBaHWM OHa CTaHOBUTCA arpeccumB-
HOW. ArpeccrBHOCTb BOAbI KaXabIM pas yaBauBaeTCA C
noBbllleHMeM Temnepatypbl Ha 15°C. o aton npuum-
He uav unu kodoe, NPUroTOBIIEHHbIE HA KUCIOM BOJE,
NOBPEXAatoT 3yObl. YT, HAMOMHEHHbIM TAKOW BOAOM,
Oyner BHyTpY MOABEPXEH Koppo3uu. [uTbeBan BoAa,
MMeloLLanA nokasarenb KucnotHoctn pH 5,5-6, ncnonb-
3yeman AnAa NpUroToBIEHUA MULLM, KOdhe U uad, JOomXK-
Ha ObITb HeMTpanusoBaHa. Ha cneayiowen crpaHuue
NPeACTaB/IeHO CpaBHEHWE KUCIIOTHOCTM HEKOTOPbIX
OCBEXAIOLLMX HaMUTKOB, MULLEBbLIX MPOAYKTOB U UMCTA-
LUMX BELLECTB.
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Punc.58 CpasHeHne 3HaueHmi pH pa3nnuHbiX npoayKToB
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Puc.59 YcraHoBKa BO4OMOArOTOBKM KUCIION BOAbI

Boaoonoaroroeka KUCnou Boabl

Mpun 06paboTke KMCMNoM BOAkI MOXXHO BOCMONb30BaTLCA
O[HVM M3 criefyroLmx Tpex cnocobos:

* Mcnonb3oBaHWe HenTpanusaTopa (Boga npoxoaut
yepes U3BECTHAK UMK MpamMop)

e [lo6aBneHue KanbLUMHUPOBaHHOM COAbI
* [lo6aBneHne kayCcTMUECKOM COabl
HewTpanusatop rnmaBHbIM 06pa3oM WMCMOMb3YeTCA Mpu

3HaYeHUN KUCMOTHOCTU pH Bbiwe 5,5 (cnerka nogkuc-
neHHan Boaa).

HeMtpanusaTtop 3anonHAeTcA 3BECTHAKOBOW UK Mpa-
MOPHOM Kpowkon. Tak Kak KWMCroTa, HaxoAAwanAcA B
BOAE, BCTYMaeT B peakLMIO C U3BECTHAKOM, NOCMEAHWH
HeoOX04MMO NnepuoanUeckn 3amMmeHATb. MoXHO Npuob-
PeCcTU Takoe HENTPanuM3ytoLLee YCTPOMUCTBO, B KOTOPOM
MMEETCA Pe3epPBHbIM MELLOK C HEUTPanNmM3aTtopoM.

KanbuuHupoBaHHaa cofa [[00aBnAeTcA B pesepByap
LNA XNIOPMPOBaHuUA, U B 3TOM Cllyyae YCTPOUCTBO XI10-
PYPOBaHUA UCMOMNbL3YETCA TaKXKe U B KauecTBe HenTpa-
nusaropa.

KanbumHMpoBaHHaA copa npeacraenAeT cobow pac-
TBOp OukapboHarta HaTpuA B Boae. B cnyuae, korpa
€e WUCMOoNb30BaHWE HEBO3MOXHO, MOXHO MPUMEHATb
KaycTuueckyto comy. Ee Takke HasblBatoT AOMALLIHWM
LLLENOKOM, M Mpu paboTe C HeW HY>KHO cobnojatb OCTo-
POXHOCTb.

Ecnun oTcyTCcTBYET YCTPOMCTBO XIIOPUPOBaHUA, C MOMO-
LB AO3MPOBOYHOIO Hacoca MOXHO A00aBnATbL Comy
NPAMO B CKBaXKMHY, ANA TOro UToBbl 3aLMTUTL COUNLTP,
Kopnyc u Tpyby OT KOpPO3uK.

oV

GRUNDFOS 2\




7. Bogonoarotoska

MeTtannuuec-
KWW NPUBKyC

KpacHble
OTIOXEHUA

p>KaBuUMHbI
Ha CTUpaHbIX

Puc.60 lNocrnenctsua ncrons30BaHMA BOLOb! C BbICOKUM COLOEPXaHMEM xeresa

KpacHana Boaa (coaep>xalasn
pacTBOpPEHHOE >Xenes3o)

Mpu3Haku
* [locne ctupku 6enan ogexaa npuobpeTaeT KpacHo-
BaTbIA UINW XXENTbIA OTTEHOK.

e Ha PakoBMHE U YHUTa3€e NOABNAKOTCA MATHA pXXaB-
UYUHbI

e [ocne onvTensLHOro nepepbiBa B MOSIb30BaHWU BO-
OV nepBaA MopuUMA, BbIXOZAWAA M3 KpaHa, UMeeT
KpacHbIM LBET.

* B ocobbIx cnyyasx BOga WMEET MeTaNTMUeCcKuM
BKYC.

BE> THINK > INNOVATE »

MpuumrHbI
¢ Kopposua cTanbHbIxX TPy 1 pe3epByapoB

e [lpy NPOXOXXAEHMM BOAbI UEPES3 OTIIOXKEHMA XKenesa
B 3eMsle, OHa BCTYMAeT C HUM B XMMMUECKYHOD peak-
LMIO (pacTBOPAET €ro).

» CofepxaHne WMOHOB KMCIIOTHbIX OCTaTKOB B BOAE,
Laxe Nnpu HopMarnsHOM 3HaueHuu pH.

KpacHbl LBeT BOAbl BO3HWMKAET M3-3a MPUCYTCTBMA
MOHOB >enesa B BoAe. [puunHon Byporo LseTta BoAbI
ABMNAETCA COAepP KaHWe B Hel >kenesa 1 HebonbLLIOro Ko-
nuuectBa MapraHua. O6bIYHO KMCNOPOA, HaXOAALLMICA
B BOAE, yYacTByeT B BUONOrMUeckmx 1 XMMMUYECKMX Npo-
Leccax npu NpOXoXaeHWn ee uepes Crou rpyHTa. 31o
ABMNAETCA OCHOBHOM MPUUMHOM HepocTatka Kucrnopoaa
B NMOA3EMHbIX BOJAX, M MOHbI >kenesa He 6yayT BUOUMbI
[0 Tex Nnop, MoKa OHW He OKUCMATCA A0 OKCUAA >Kene-
3a. B ckBaxmHax, roe BO3ayx Haz, NoBEPXHOCTLIO BOAbI
oboraliaer ee KACIIOPOAOM, MOHbI Xenesa BCTynaroT B
COefMHEHNe C KUCMOPOAOM M MpeBpaLlatoTcaA B OKCUA,
Xenesa.
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lepmeTnuHoe
ynnoTHeHne

MembpaHra

Hacoc octaHoBneH.
Mem6paHHbIM 6ak 3anonHeH
BOJOW, M CUCTEMA HAXOAMUTCA

oz, AaBMNEHEM.

[
P Sp——

MembpaHa \ )

Bopa nyLueHa u3 BoAONpoBOAHOrO
KpaHa. [laBneHve B MeMGPaHHOM
Gake 1 B cMCTEMe MNaaaer.

Korga pasneHuve nagaet HUxe
YCTaHOBNEHHOro 3Ha4YeHuA,
HaCOC BKMOYaeTCA.

Punc.61 MembpaHHbI¥ 6ak npenAarcTByeT KOHTaKTy Bo3Ayxa ¢ BOAOM

KpacHaa Boaa (npoaonxeHue)

MoHbI xenesa Takxe 6yayT KOHTaKTMpOBaTb C KUCMOPO-
[OM, HaxXOAALMMCA B HAanopHOM 6ake, rae CBepxy uMe-
eTCA BO34yLUHaA NoayLika, okasbiBarolan AaBreHre Ha
NMOBEPXHOCTb BOAbI.

Mpn HesHauuTenbHOM copep>xaHun xenesa (0,3-1,5
NPOMMINIE) B IPYHTOBOM BOAE KauecTBO ee MOXET ObITb
3HAUMTENbHO YNyYLLIEHO CreaytoWwmMmU Crnocobamm:

1. BepxHAA yacTb CKBaXKMHbI AOMKHa ObITb XOPOLIO
repMeTM3npoBaHa (OOCTyn BO3Ayxa B Hee npenoT-
BpalleH). MNpn aToM KUcnopod, HaxoaswMicA Hapg,
NMOBEPXHOCTLIO BOAbI, OyaeT 6bICTPO MOrmOLLEH BO-
[ov B ckBaxkmHe. OcTaroTcA TONbKO a30T M ucnape-
HWA BOAbI, KOTOPbIE HE OKUCMAIOT MOHbI XKenesa.

2. Bmecto HanopHoro 6aka crnegyetr WCnonb30BaTb
mMemOpaHHbIM pesepsyap. [py Hannumm repmeTwu-
HOM MeMOpaHbl MexXay BOAOM U BO34YXOM, Xeneso
Takxxe He OyaeT OKUCIATLCA.

Mpw 1cnonb30BaHKM TaKOro crocoba MoHbI XKernesa He
6yayT NoABEepPKEeHb! OKUCTIEHIO, MOKa KUCMOpOoa BO3ay-
Xa He CMeLIaeTCA C MoHaMM XKenesa Mnpu BbIxoae BoApbl
13 BOOOMPOBOAHOMO KpaHa. [AnA npoLecca OKUCNeHUA
Xenesa TpebyeTcA oOMpedeneHHOe BpPemdA, MO3TOMY
GOrMbLWWHCTBO MOHOB HE YCMEKT OKUCIIMTLCA A0 MOMEH-
Ta nonagaHusa BoAbl B KAHANM3aLUMOHHYIO CUCTEMY.

[na 6onee kauecTBeHHOW 06PabOTKM BOAbI MEXAY Ha-
COCOM M HamnopHbIM 6akoM MOXET ObITb YCTaHOBMEH
dochatHbIn fo3aTop. PocdaTtHbIM A03aTop NPeacTaBs-
nAeT cobomn yCTPOMCTBO, B KOTOPOM UacTb BOAbI MPOXO-
OWT yepes NopwuCTbIn crioi doocdata. ITo TakkKe MOXKET
ObITb XXMOKOCTHbIM 0,03aTOP, aHaNorMuHbIM YCTPOUCTBY
XNOPMPOBaHWA BOAbI.
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FepmeTnuHoE
YMNOTHEeHWe

Memb6paHa

FUES

|

B yctpovictBe dhocchaTHoro posatopa,
yacTb BOAbI NPOXOAMUT Yepes Hero
HanpAMYo, MPKU 3TOM PacTBOPAA
onpeneneHHoe Konuyectso docdara

—»

docdpatHbIM fo3aTop

Puc.62 YctporictBo ¢pocghatHoro gosaropa

KpacHaa BoAaa (npoaonxeHnue)

docdat naccvBUPYET MOHbLI Xenesa TakuMm 06pasom,
YTO OHM CTAHOBATCA HE MOABEP>KEHbI OKUCTIEHMIO.

Bmecto chocatHoro gosatopa MOXHO MCMONb30BaTb
YCTPOWMCTBO MOHHOrO 0OMmeHa, paboTa KoToporo Obina
onucaHa B pasaere O XXeCTKOM Boae. YCTPOWCTBO MOH-
Horo obmMeHa Af1A M3BMeYeHUA MOHOB XXeresa M3 BoAbl
numeeT abCoOMTHO APYron TN MOHOOOMEHHOM CMOfbI,
He TaKOM, KaK MCMomnb3yeTCA NpW YMArYEeHnM BOAbI.

Ecnv conep>xaHue xenesa B Boae npesbiwaet 1,5 npo-
MUINe, TO OHa AOMKHA MPOMTU MPOLIECChl aspauun u
dunbTpaumm ana obecneyeHna crnesyoLwmx NpoLEeCcCoB:

¢ OKUCINeHUA MOHOB XXenesa

e obecrneueHnA BbIMAAEHWA OKWUCIIEHHOrO >Xeresa B
0CajoK B BUAe Xnonbes

° yaaneHua ocagka U3 NUTLeBOW BOAbI NyTEM (OWSb-
Tpauum

BE > THINK > INNOVATE »

Ha pblHKe npencrtaBneHO MHOrO TakMx CUMCTEM, HO ee
TakK>XXe MO>XHO U3rotoBUTb CBOUMU CUIMAMU. BO-I‘IepBbIX,
YCTPOWMCTBO aspauum AOMMKHO ObiTb BCTPOEHHbLIM. JTO
MOXET ObITb CAENaHo C MOMOLbO HEeOOMbLIOMO KOM-
npeccopa, KOTOpbIA BKIKOUaeTCA MpuW 3arnycke Hacoca
AnA nepekaumBaHuA Bodbl. Komnpeccop oboraliaert ne-
pekaunsaemyto Body Kucnopoaowm. locne uero B cne-
LManbHOM 30HE MPOMCXOOMT peakuuA MexXay MOoHaMu
xenesa u kucrnopopowm. [lanee, B MecTe, rae CKOpocTb
MOTOKa MOHWXKEHA, OKUCIEHHblE MOHbI >Xenesa OyayT
06pa3oBbIiBaTb XMOMbA, BbiNagaroliMe B OcadoK. Ta-
KYHO OCaZ0uHyO 30HY fyylue BCero 06yCcTponTb BBEPXY
hunbTpyloLLEero pesepsyapa.
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l KoMmpeccop
G

2)
\V\UA/

3oHa
peakuum

—

f

HarHeTtanue
s BO34yxa

NI\

O6pasoBaHue
»enesocoaepKallmx
XIOMnbeB

ABTOMaTUUECKUI
BEHTUNALMOHHBLIN
Knanas

Knanan gonxeH
ObITb 3aKpbIT
npv obpatHom

NpOMbIBKe

KnanaH nomkeH
<+— ObITb OTKPbLIT
npv obpatHom
NpPOMbIBKe

I dunbTpauma

—

4

KnanaH pomkeH
ObITb OTKPbIT
npv obpaTtHom
NpOMbIBKe

t

KpaH ana ctoka
BOAObI

HanopHein 6ak

Puc. 63 lNpombiBKa ¢hunstpa

KpacHaAa BoAaa (npoaonxenue)

Beepxy pesepByapa A0mKeH ObITb YCTAHOBMEH aBToMa-
TUYECKMA KnanaH AnA yaaneHWA He MCMOoMb30BaHHOMO
BO34yxa. XnornbesnaHanA pXXaBumMHa nerko yaanAeTca C
NMOMOLLIO hunbTpa.

Takon unbTp MOXHO caenatb camum. [lopucTbiv
KepamauT (M1 Opyrov aHanormyHbIA HeOpPraHMYeCcKum
martepuarn) nomelwiaeTcA Ha gHO 6aka. [anee Ha 3Ty
OUNbTPYIOLLYIO OCHOBY KnagyTCA HebonbLiMe KamHM,
onamvetpom 10-20 mm, obpasya crnon 15-20 cm. 3atem
KnagetcAa cnow domnbTpytowero necka 60-80 cm (ana-
meTpom yacTumu, 0,9-1,4 mm).

XnonbeBuMaoHaA p>xaBumHa OyaeT OTKMagblBaTbCA Ha
NOBEPXHOCTU (PUMbTPa, B TO BPEMA Kak HeCBA3aHHbIE
MOHbI XXenesa OyayT ocaxparbcAa Ha 20-40 cM HUXKe B
Croe necka.

MecuaHbI OUNbLTP AOMKEH PErynAPHO OuUMLATLCA OT
yacTul p>XaBUMHbI NyTeM nepexkaunsaHuUA BOAbl B HUX-
HIOKO YacTb pesepByapa, Npu aspauunmn Boabl (obparHan
npombiBka). Koraa oTKpbIT BEPXHUM KnanaH, NeCYMHKM
B hunbTpe HauHyT KonebarbcA, brnarogapA Yemy CBO-
604HbIE YACTULbI PXKABYMHbI U XITOMbA P>XaBuMHbI OyayT
CMbITbl B KAHaNM3auUMOHHYIO cucTemy. Mocne obpaTHom
NMPOMbIBKM (OUNbTPa BXOA, BOABI B HUXKHIOKO YacTb Oaka
1 BbIXOZ4, U3 BEPXHEN YaCTU 3aKPbIBAIOTCA, YU MPOMbITHIN
UnNbTP HauHeT paboTaTb B 0ObIYHOM PeXXUMe.
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[yweBon pasbpbiarusarens
3a0MUT UIUCTOMN PXKaBUMHOWM

Cetuatbii ounbTp
CMecHTeNA 3arpA3HAETCA
UIUCTOMN PXKaBUMHOM

KpacHbin
WINWUCTbIA HaneT
B TyaneTHom 6auke

Bxoga B maHomeTp
BrOKMPYETCA UITUCTOM
pP>KaBUMHOM

PunbTPLI BOAOHArpesarena
6nokupytoTca
WIMUCTON PXKaBUMHOM

Puc.64 lNocneactsma cogepxaHmA xerne3obakrepmm B BoAe

KpacHana Boaa
(npucyTcTBUE XXenesobaKkTepuu)

Mpu3Haku

* (O6pasoBaHMe KpacHOro una B KaHanM3aLMOHHbIX
cuchoHax

* ®unbTpyowme peleTkn B BOAONPOBOAHbBIX KpaHax
MOTryT ObITb 3a0UTbl UITUCTOM PXXaBUMHOM

* MaHoMeTpbl NPUXOAAT B HErOAHOCTb M3-3a 3arpAsHe-
HWA BXOOHOrO OTBEPCTMA UITUCTON PXKaBUMHOM

BE> THINK > INNOVATE »

MpuumnHa

B ckBakuHe vnu Konoaue HaxoauTca xxenesobakTe-
puA, KoTopaA pacnpoCcTpaHAETCA MO BCeW cucteme
BOLOCHa0XXEHUA.




7. Booonoarotoska

Mpo6nema

[l031pOBOUHbIV

Hacoc

'mnoxnopua
HaTpvA n
KanbLWHWPOBaHHaA
copa

XnopuposaHue
CKBaXKMHBbI

PeweHue

Puc.65 YctaHoBKa BogonoAroToBKU ANIA CUCTEMbI C XKere306aKTepuen

KpacHana Boaa
(npucyTcTBUE Xene3obaKTepum)
(npoa,omkeHue)

JKenesobakrepmA MOXET nepemMeLlarscA U3 04HOro me-
cTa B Apyroe uepes BOAOHOCHLIM CMOM, B KOTOPOM OHa
HaxoauTcA, unu uyepe3 OypoBoe 060pydOBaHWe, ecnu
[0 atoro 6yp HaxoamncA B MHAOULIMPOBAHHOM CKBaXKM-
He. CaMmbIM MPOCTOM MyTb NMPOBEPKN HANMMUMA XKEeneso-
6akTepumn B BOAE — 3TO OTKPbITb KPbILLIKY TyaneTHoro
6auka. Ecnm gHo 1 cTeHKu 6auka UMEOT UIUCTbIN Kpac-
HbIM HaneT, TO, BO3MOXHO, AaHHAA CUCTeMa 3apakeHa
xenesobakTepuen.

JKenesobakTepua HaxXOOMTCA B XKENese, CoAep Kallem-
cA B Boge. Ecnun B Boge obHapy»xeHa xenesobakrepus,
BO3MO>XXHO, BOAHaA cpeda AsnAetcA kucnor. Ecnun ato
[encTBUTENbHO Tak, To cuctema Tpybonposoaa Oyaer
noaBep>XeHa KOpPpO3uK, B pesyrnbTaTe uero NoABATCA
MATHA PXXaBUMHbI B PAKOBWHE, B BaHHE W OPYrUX Me-
cTax.

Ecnu B Boge copepxuTca >kenesobaktepusa, TO BoAy
Henb3A OUWCTUTb OT MOHOB >Xenesa Ge3 npeasapwu-
TEMbHOMO  YHWUUTOXEHUA Kene3o0akTepun METOLOM
xnopupoBaHua. Mpu 3TOM CKBaXKMHA OOMKHA ObiTb
XTIOpUpOBaHa HanpAMYHo, MHaue B HeW Npoaorkar pac-
NPOCTPaHATLCA GakTepuu, KoTopble OyayT Bbi3biBaTb
KOPPO3WIo NPOTOUYHOM YacTu Hacoca.

Ecnv K TOMy e BoAa B CKBa)KMHe ABMAETCA KWCIOW,
OOHOBPEMEHHO BMECTe C XINOpOM TyAa HeobXoaumo
[06aBUTb  KanbLMHUPOBAHHYKD WNK  KayCTUUECKYHO
coay, ANA HenTpanusauuv Boabl nepes ounbTpaumen.
[nA 3TOM Lenu Bbl MOXeTe NPMOBPECTU CTaHAAPTHLIN
dunbTp, NpeanaraemMbii Ha PbIHKE, UMW U3rOTOBUTL
€ro camOCTOATErNbHO, MOMb3YyACh PEKOMEHAAUMAMM Ha
cTpaHuue 79.

HeT Heo6x0OMMOCTM B OKUCNEHMM BOALI BO BPEMA XI10-
pPUPOBaHKWA, Tak Kak Xrnop OKUCMAET HAXOAALLMECH B HEN
MoHbI Xenesa. OoHako OKMCMeHWe NOMOraeT ynyuLlinTb
npouecc 06pa3oBaHMA XIOMbLEB OKWUCIEHHBLIX WMOHOB
Xenesa.
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Yan n koche nmetot
ropbkoBaTbIv
NpUBKYC

LiBeT yanHunka
BHYTPW CTAHOBWTCA
KOPUUHEBbBIM

Puc.66 MocnencTsua npucyTcTeuA B BoAe MapraHua

bypana Boaa
(copeprkawiana MmapraHeL,)

Mpu3Haku

Mocne ctnpkn 6enana ogexaga npuobpeTtaeT Bypbin
uset

Ha pakoBuHe, B BaHHe 1 TyarneTte ob6pasytoTca Oypble
nATHa

MoBEPXHOCTb YalHMKa BHYTPU CTAHOBUTCA KOPUUHE-
BOW UMK UepHOM

Mocne AnWTensLHOro nepepbiBa B MOMb30BaAHUU BO-
[lOV 13 BOAOMPOBOAHOIO KpaHa nepsanA nopuua ee
NPV OTKPbITUM KpaHa ByaeT MMETb UepHbIM LBET

Ual 1 kohe MMET ropbKoBaThbIM NPUBKYC.

BE> THINK > INNOVATE »

MpUumrHbI
e MapraHeL, cogep>aliminca B NOA3EMHbIX CNOAX, ve-
pes KoTopble NPOXOAMUT BOAA, PAaCTBOPAETCA B HEW.

* Copaep>kaHue KWUCMbIX MOHOB B BOAE, AaXKe MPU HOp-
MarnbHOM 3HayeHun pH.

UepHoBaTaA BOAa BCTpeYaeTcA [OBOMbHO Penko.
Yale MOXXHO BCTPETUTL KOPUUHEBATYIO BOAY, COAEpP-
Kallyo mapraHel, 1 xeneso. [Jaxxe ecnu cogep>kaHune
mapraHua B Boae coctasut MeHee 0,1 npowmunne, B
pakoBwHe, TyaneTe u B BaHHe OyayT o6pa3oBbiBaTbCA
yepHble NATHA.
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LLlokoBoe
XopupoBaHue

0o 25 npomunne
Hacoc cmelwnsaet

l Xop C BOAOM
U3 CKBAXXUHbI

BosayLwHbIM
Komnpeccop

Perynuposanue
xrioparopa

Cxarbint BO34YyX NOAAETCA B CKBaXXUHY TakKUM
06pa3om, UTo XopuUpOBaHHaA BOAA NPOXOAUT
yepes hUNbTPYOLLMIA FpaBui

npOKal-IVIBaHVIe CKBa>XUHbI

Puc.67 BoaornoaroroBka AsAa BoAbl C MapraHLuem

BypaAa Boaa (npoaonxenue)

MapraHeu, n3snekaerca u3 BoAbl TEMU XXe crnocobamu,
uTo M Xeneso. MapraHueBaa 6akTepua, Tak Xe Kak U
enesobakTepuA, HaXoOAWTCA B BOAE WM COOEPXKUTCA
Ha WMoHax MapraHua. dT1a 6akTtepua nornbaeTt nocne
XNOPUPOBAHUA CKBaXKMHbI. B ckBaxkuHax, cogepxa-
LUMX >Kene3obakTepuio U MapraHLueByro 6akTepuio, Ha
HauanbHOM 3Tane AOMKHO OblTb NPOBEAEHO LLOKOBOE
XNOPUPOBaHUeE, T.€. TyAa HYXXHO 406aBWUTb TaKoe KOmu-
yecTBO Xxropa, uTobbl BoJa B Hew copepxkana He me-
Hee 25 npomunne xnopa. 3ateM B yNNOTHEHHYIO CKBa-
YKMHY HakauuBatoT CXaTblM BO3AyX OO Tex Mop, rnoka
YypOBEHb BOAbI B HEM HEe MOHU3UTCA, U XNIOPUpPOBaHHanA
BOAA NPOMAET uepes necyanbli PunbTp, YToObI YOUTL
BCe 6aKTepum.

[Mocne WOKOBOro xnopupoBaHWA BoAa, copep kallan
MepTBble 6aKTepuu, AoMmKHa ObITb BblkauaHa M3 CKBa-
>KMHbI M MpoKauaHa uepe3 UnbTp M HamopHbIM 6ak,
[0 Tex nop, noka COAEep>KaHWe xnopa B HEW He ynaget
0o 3HaueHuAa 0,5 npomunne. Nocne nposBeaeHUA 3TOro
npoLiecca MOXHO PEXWM XNTOPUPOBAHMA 3aMEHUTb Ha
oonee wagAwmm.
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Ynobpenue

HuTpaTtbl

HuTpaTtbl

Puc.68 3arpAasHeHne noaseMHbIX BoL ya06peHnamm

Boaa,
3arpA3HeHHana ya00peHuAMHU
(copep>kaLian HATpaTbI)

Mpu3Haku

* HurpaTbl, cogep>alumeca B Boae, TPYAHO cpasy xe
0oOHapyXuTb, Of1A 3TOr0 AOMKeH ObiTb NMpoBeneH
creumanbHbIM aHanma.

MpuumrHbI
° 3anF|3HeHVIe yepes BblrpeﬁHble U1 CUNOCHbIE
AMbI.

e 3arpAsHeHWe M3-3a CerlbCKOXO3ANCTBEHHbIX paborT,
roe npouecc yaobpeHuA MouBbl HE COOTBETCTBYET
Bblnagarowmm 00>XXAEeBbIM OCaaKaMm, TUMY KynbTypbl
W MeToady KynbTUBaLMMU.

° HenpaBManaﬂ OUMCTKA CTOYHbIX BOA.

e A30T OT ABuratenien BHyTPEHHEro CropaHua 1 13 apl-
MOXOZ0B.

BE> THINK > INNOVATE »

Hanuuue HUTPaTOB B BOAE MOXXET OOBACHATLCA, MO MEHb-
Luer Mepe, CrieflytoLLMMU UETbIPEMA (hakTopamm:

e Kaxabli roa B 3eMr0 yepes [0XKAeBble 0CaaKu MNo-
nagaet 8o 12 Kr azoTa Ha OA4uH rekrap.

* KaHanusaumoHHble CTOKW U3 UaCTHbIX AOMOB U Mpo-
MBILLMEHHbIX MPEANPUATUN.

* YpnobpeHue nornen HaBO3OM M XMMMKATamu, rocne
yero HUTpaTbl nonagaroT B NoA3eMHble BOAbI.

* [lpeobpa3oBaHne ammuaka non AencTBueM OakTte-
Py U3 HUTPUTOB B HUTPATbI MYTEM OKUCIEHUA.
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YpoBeHb copepKaH1A HUTpaToB
6onee uem 200 npomunne
NoBbILIAET PUCK 3a00NeBaHNA PaKoOM

1O I'pyaHble AeTh He AOMKHbI /
ynoTpebnaTte Boay,

coAepKalllyto HUTpaTbI

Puc.69 Boaa ¢ BbICOKOH KOHLEHTPaLMEH HUTPATOB MOXET MOBPEANTL 340POBbIO

Bona, 3arpAasHeHHan
yA00pPEHUAMM (nponomxenue)

YpoBeHb 3arpA3HEeHWA NUTLEBOM BOALI HATPaTamum ABIA-
€TCA KPUTUUECKUM, ECMU COAEP>KAHWE B HEW HUTPATOB
HaxoauTcA B Npegenax ot 25 no 50 npomunne.

MccnenoBaHuA MokasbiBatoT, UTO COAEPXKaHWE HUTpa-
TOB, NpeBbiwatoLiee 200 NPOMUNIE, YBENUUMBAET PUCK
BO3HUKHOBEHUA paka >enyaka. OTO TakKe CHUXKaeT
CNoCOBHOCTb KPOBM yAEpXXMBaATb KUCNOPOA,

Ho cambiM HauxyawmMm MOMEHTOM COAEPIXKAHWUA HUTPa-
TOB B MUTLEBOM BOAE ABMAETCA TO, UTO B TaKOW Boae
aKTMBHO pPa3MHOXXalOTCA GaKTepuu.

Ecnu B noa3emMHOM BoAe cofiep>XMTcA 60rbLIoe Konuue-
CTBO HUTPATOB, 3Ty NPOGNEMy MOXXHO paspeLlmTb TPEMA
cnocobamu:

1. He nonb3oBarbcA 3TUM UCTOUYHWKOM, M HAWUTK OpPYroun
BapuaHT o6ecrneyeHna YUNCTOM BOAOM.

2. MpobypwuTb Gonee rMyboKyo CKBaXKMHY. YacTo ckea-
>KMHa, NpobypeHHan Ha rnyouHy 10-30 M, COAEPXKUT HU-
Tpatbl. PelweHnem npobnembl B A4aHHOM cryyae Oynet
OypeHne CKBaXKMHbI Ha rmyouHy 60-70 M HUXe YPOBHA
CYLLECTBYIOLLEN CKBAXKWHbI.

3. OuucTka NMTLEBOW BOAbI.

OumncTtka NUTbEBOM BOAbl OT HUTPATOB MOXXET BbIMOS-
HATLCA C MOMOLLBIO YCTPOUCTBA MOHHOTO OOMEHa, HO
TakK Kak 9ToT cnocob Breuet 3a cob0on puck obpasosa-
HUA GaKTepuUh, OUMCTKaA MOXXET MPOM3BOAMUTLCA Boree
6e3onacHbIM U feleBbiM CNOcoO0M C MOMOLLLIO MPO-
Lecca, HasBaHHOro obpaTHbiM ocMocoMm. B TeueHue
MHOTrMX eT 3TOT NPOLLECC MCMosb30BarncaA AfA nonyJe-
HWA MUTLEBOW BOAbI U3 MOPCKOMW.
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HauanbHaa cutyaumna

Ocmoc

O6paTtHbI ocMOC

XX 0 ;

SN IONKDS
NNANS

SN KSR 2 ;

3arpAsHeHHaA Uuctan
BOJa Boaa (H,0)

YpaBH1BaHWe KONMUYeCcTBa MOMnekyr
yncTOM BOAbI B 060MX pe3epByapax

Monekynbl uMcTon Boab!
HanpasnAlTCA uepe3 MeMobpaHy
B CTOPOHY UMCTOM BOAbI

Puc.70 MpuHumn ocmoca 1 06parHoro ocMoca

YTto Takoe ocmoc?

Ecnu yctaHOBWTL nonynpoHuuaemyto memopany (Mem-
OpaHa C TakMMW MarneHbKMMKW MopamMu, UTo uepes3 HUX
CBOOOAHO MOMYT NPOMTU TONMLKO MOMEKYbI BOAbI) MEX-
[y ABYMA KaMepamu pesepByapa W HanofHUTb OOHY U3
HUX CBEXXEW BOAOW, a APYryt0 — COMEHOM, C OAMHAKO-
BbIM YPOBHEM, TO HAUHETCA CreayoLWwmi NpoLece:

YpoBeHb BOAbl B KaMepe, coaepiKallein CofneHyto Boay,
OyOeT MOCTEneHHO pacTh, B TO BPEMA KakK YpOBEHb
BOAbl B KAMEpPE C UMCTOM BOAOM ByaeT najatb, Tak Kak
uncTaA BOAA MPOXOAMT uepe3 MemOpaHy B kamepy C
coneHow Bogon. Takon npoL.ecc ypasBHUBaHUA KONU-
yecTBa MONEKYN YACTOM BOAbl B 00enx Kamepax Ha-
3blBaeTCA OCMOCOM. B kamepe ¢ coneHom BoAOM Konu-
UeCcTBO MOSEKY UNCTOM BOAbI TAaKOe Xe, KaK 1 B Kamepe
C UMCTOM BOJOM, HO CONeHan BOAA K TOMY XK€ COAEPXKUT
M MOMeKyrnbl COnu. OTO ABMAETCA MPUUMHOW PasHOCTU
YPOBHeW No 06e CTOPOHbI MeMOpPaHbI.

dr1a pa3HMua Ha3biBaeTCA OCMOTUUECKUM OaBJieHU-
em (AH).
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B mopckor Boae, coaepxkatuer 20 000 npomunrne xro-
puaa, ocMoTUMUecKoe AaBfeHue CoCTaBnAeT NpUMepHo
300 m, paBHoe 30 6ap. Ecnu Boga comoep>XuT TONbKO
200 npomwunne xnopuaga, TO OCMOTUYECKOE [aBsrieHue
cocTaBnAeT oKono 3 meTpos, uto pasHo 0,3 6ap. 310
rOBOPUT O TOM, UTO OCMOTMUECKOE [aBIIEHWE 3aBUCHUT
TOMNbKO OT KOHLIEHTpaLmMK pacteopa conu. Ecnv kamepa
C CONeHoM BOAOW HaxoAMTCA Nnopa AaBrieHUeM, KOTopoe
BblLLE OCMOTUUECKOr0, HaUMHaeTCA 06paTHbIM NPoLeCC.
UucTtaa Boga nNpoxoauT uepes membpaHy B 06paTHOM
HanpaeneHuu, T. €. CO CTOPOHbI CONEHOM BOAbI MO Ha-
MPaBneHNUIO K UACTOM, A0 TeX NOop, NoKa KOHLEHTpaLLMA
COmNeHoM BoAbl He NOAHUMETCA, MoKa AaBreHue YMCTOM
BOAb! HE YPaBHAETCA C [aBlleHWEM CONEHoW + [aBre-
HWe Hacoca.

Takoit npouecc Ha3biBaeTCA 0GpaTHbIM OCMOCOM.
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YcrtaHoBka
3aBO/CKOro
U3roToBneHunA
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Yucrana Bona
(75% obbema)
MNepekauvBaeman Boaa
(100% obbema)

Puc.71 Cucrema obparHoro ocmoca

UTO Takoe OCMOC (npoaomxeHue)

[nAa npopomkeHnAa npouecca B pe3epByap 3akauusa-
€TCA HOBbIM COMEBOW PacTBOP, KOHLEHTPUPOBAHHbIM
pacTBOp CMMBAETCA HAPYXXY Yepes ClIMBHOE OTBEPCTHE,
HaxopALleeA BBEPXy pe3epByapa, U uuctaA Boda npo-
[OMKaeT NPoXoauTb uepe3 MemOpaHy B Kamepy C uu-
CTOM BOAOW.

Mpu o6paboTke conoHoBaTon (cnabo MuHepanuaupo-
BaHHOW) BOAbI nonyyaeTcA 25% KOHLEHTPUPOBaHHOIO
pactBopa 1 75% 4nMCTOM BOAbI NPWU AaBMEeHWM Hacoca
15 6ap, B 3aBMCMMOCTM OT KOHLIEHTPaLMK COMEBOro
pactBopa. He BcA conb ocTaeTcA B Kamepe COfeBoro
pactBopa. B 3aBMCMMOCTM OT KauecTBa MeMbpaHbl, He-
6onbLme konmuectea conu (1,5-10%) Bce >ke NPOXoaAT
yepes Hee.

OO6paTtHbIM OCMOC ABMAETCA MaearnbHbIM METOAOM ASA
yOaneHusa HexenaTenbHbIX MPUMEecerd M3 MUTLEBOM
BOAbl. CMOTpUTE Tabnumuy HUXe.

Tun yacTuubl MpoueHT yaoaneHusa
BakTtepuu n Bupycel 100
Cynbathl 99
Kanbumn 98
Marxum 98
Xnopwuapl 96
Hutpartbl 90

B aTon Tabnuue npvBeaeHbl AaHHbIe AnA ONpeaeneHHo-
ro Tuna memopaH, HO MOXXHO UCMONb30BaTb U MeMOpa-
Hbl C Ny4YlWUMU UINK XyOLWLUMU KayeCTBaMu. |_|pVI Bbl60pe
MeMbpaHbl crieayeT OCTaHOBUTLCA Ha TOW, KoTopasa Obl
cooTBeTCTBOBaNa TpebyeMomMy KauecTBy BOAbI.
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7. Bogonoarotoska

MpoMmbIWwneHHan cuctema oGpaTHOro ocMoca

T
) 7

=
==

¢’Ml‘|pr 3aBOACKOIro U3roTosreHnA

[orpy>xHble HacOCbl, MOMELLEHHbIE
B CrneuuarnbHble KOXYXH, NpoKavynBaroT
BOAY uepe3 MmembpaHy

Puc.72 PasnnyHble Tnrbl CMCTEM 06paTHOro ocmoca

UTo Takoe OCMOC (npoaomxeHue)

Ecnu mnctouHnk soabl coaepxut 200 npomunne Xro-
puaa v Bbl XXenaete CHU3UTb KOHUeHTpauuio no 20
NpoMUnIe, OCMOTUUECKOe AaBlieHWe MUTaloLlen Boabl
[OMKHO ObITb 0,3 6ap. OTO O3HAUAET, UTO NPU 3HAUEHU-
AX AasneHvA Bbiwe 0,3 6ap BoAa HauMHaeT MPOXOaUTb
yepe3 MmembpaHy B Kamepy ¢ uMcTon Bogon. Korga uum-
CTaA BOAA MOKMAAET CONEeBOM pacTBoOp, KOHLIEHTpaumA
CONnv B HEM YBENWUMBAETCA U, CNeaoBaTensHo, TpebyerT-
cA 6oree BbICOKOE AasneHne. Ho HeCcMoTpA Ha 3TO Mak-
cvmansHoe pabouee OaBrneHWe YCTaHOBKU HE AOMKHO
ObITb MPEBbLILLEHO.

BE> THINK > INNOVATE »

Kak 6yneT paccmoTpeHo ganee, obpartHbii OCMOC AB-
NAETCA YHWUKalbHbIM METOAOM OUMCTKM 3arpA3HEHHOM
BOAbl. B TeueHve ogHoOM onepaumu Boaa MOXET ObiTb
ouuLLeHa oT 6aKTepUK, BUPYCOB, KanbLMA, MarHua, Xmo-
puaoB v HUTpaToB. MNpn 3TOM HEOOXOAMMO YAOCTOBE-
PUTLCA B TOM, UTO UCXOAHAA BOAA HE COOEPXUT XKerne-
3a M MapraHua, T.K. 9T0 MOXKET HapyLUMUTb MPOMYyCKHYO
CcrnocobHocTb MembpaHbl. [loaTomy Boaa, coaep kalian
>Keneso 1 MapraHeL, nepes NpoxXoXKAeHNeMm uepes ycra-
HOBKY 06paTHOro ocmoca AormkHa 6bITe NpeaBapuUTerb-
HO OKMCreHa 1 NPodUbLTPOBaHa.

OumncTKy BOAbI MOXHO MPOU3BOAUTL C MOMOLLLIO 60rb-
LLIOW MPOMBILLIEHHOW CMCTEMbI 06PATHOro OCMOCca MK
HeboMbLION ObITOBOM YCTAaHOBKW. BONbLWMHCTBO ObITO-
BbIX YCTAHOBOK 06paTHOro ocmMoca UMEKOT NPOoU3BOAK-
TenbHOCTb nopAaaka 20 n/u, unu 0,5 m3/u.
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M3penva us cepebpa
uepHetoT N

3anax TyxmnbIx AuL,

Puc.73 Boga ¢ ceposonoponom

Boaa c 3anaxom TyxJbIX AUL,

MpWUMHOM 3TOro ABNAETCA PACTBOPEHHLIW B BOAE Ce-
pOBOAOPOA.

MpusHaku

¢ [vwa, NpuroToBneHHan Ha Takow BoAe, npuobpera-
€T BKYC TyXIbIX ANL,

* W3penva u3 cepebpa uepHetoT

» CranbHble 1 MeaHble TpyObl NOABEP>KEHBI KOPPO3UM

MpuumrHbI
* B BoAae cooepXutca cepoBOAOPOL,

* Hanuuue B Boae cynbgaTHO pedyLmMpoBaHHOM Gak-
Tepuu

¢ Hanwuuve B Boae cepHou 6akTepum

Boaa, comepxaluan cepoBoAopos, BO3MOXHO, NpoLurna
Ha CBOEM MyTU K CKBaXKMHE Uepes pasnaratoLieeca op-
raHWMUeckoe BeLLeCTBO UK BOAOPOCHH. BO3MOXHbI crie-
LyloLLMe anbTepHaTUBHbIE BapUaHTbl OUMCTKM BOAbI:

* XnopupoBaHWe CKBaXKWHbI

* Aspaumn

* OcaxieHue 3arpAsHAILLMX NPUMECei B BUAE X/10-
nbes

e OunbTpauma uepes MeNKo3epPHUCTLIN NeCoK
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Kodbe nmeeT coneHbli, ropbkui
UMK MacnAHUCTbIN BKYC

Pany>xHble
Kpyrv Ha
NMOBEpPXHO-
CTW BOAbI

/ PeareHr,
/ BbIABMAOLLMMA
Hanuuune
3arpA3HAIOLLMX
BELLECTB

Teepable
yacTuLbl
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Puc.74 MytHaAa nnv 31oBOHHaA Boda

MyTHaa unu 3noBOHHaA BoAa

MpuunHOM MOryT ObITb PACTBOPEHHbIE B HEW UaCTULbI
OpraHMyeckoro 1M MMHepasnibHOro BeLlecTsa.

MpusHaku
* Bopa MyTHaA Unn gake rpAsHan

* Bopa nmeet ropbkuit BKyC

* Bopa umMeeT MacnAHUCTLIN BKYC

BE> THINK > INNOVATE »

MpUumrHbI
e PunbTP B KOPMyce CKBaXKUHbI HE UMEET rPaBUMHOIO
arnemMeHTa

e Kopnyc vnv covnbTp CKBaXKMHbI MOBPEXAEHbI TOUeu-
HOM KOppO3uMen

e [epekaurBaHe MOPCKOW BOAbI

* Bopa npoxogut yepes3 nnactbl C XMMUUECKUMU UMK
He(bTFleIMVI oTXo4amMu

Ecnv Boga MyTHaA MM MMeeT 3MOBOHHbLIM BKYC, BEPO-
ATHEe BCero, B CKBaXXMHe coaepxxutcA 6aktepua. AnA
OUMCTKM TakoW BoAbl AOMMKHA ObiTb NpOBeAeHa aspa-
umA, uTobbl 0becneunTb BbiNageHWe NpuMecen B BUAOE
XNOMbEBMAHOrO Ocadka M okucrieHve Boapl. Hanbonee
NpeanoyTUTENbHBIM ABMAETCA MENKO3ePHUCTLIM necua-
HbI¥ OUNBTP, HO ECnK MyTHbIE MPUMECK COAEPXKaT W
WK OUYEHb MErKWEe YacTuLbl, BO3MOXHO, €CTb HEOOXO-
OMMOCTb MCMNOMb30BaHUA AUAaTOMUTOBOrO hmnbTpa unu
unbTPa C akTMBMPOBAHHBIM Yriiem.
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3acbInHOM TMN

Puc.75 PasnnuHbie Tvribl ¢oUnbTpoB

MyTHaa unu 3noBOHHaA BoAa
(npoaonmxeHue)

AunatomutoBble (PUNBLTPbI COCTOAT M3  OOONOUKM,
BKMouarowen B cebA MMKPOCKOMUUECKME MOPCKUE BO-
popocnu, HasbiBaemble guatomeamu. Oborouka mme-
eT 60nblUyt0 NOBEPXHOCTb M 0BnagaeT npekpacHbIMU
unbTpyowmmK kayecteamu. O6Cny>XnBaHue KapTpua-
XKEBOro ournbTpa 3akrouyaeTcA B NEpPUOLAMUECKOMN 3a-
MEHE MCMOMNb30BaHHOIrO KapTpuaxka Ha HOBbIA. PUnbTp
3acCbINHOro TMNa TpedyeT NepUoaMUECKON NPOMBIBKU U
OBHOBMNEHWA (3aCbINKK) OUNBTPYIOLWEro Marepyana.

PuUnbTPbI C aKTUBUPOBAHHbIM YrNeM U3roTaBnmMBaroT-
cA U3 BUTyMHOro yrna, 6yporo yrna, HedhTAHOIro Kokca
n Topdha. OTU MaTepwuarbl HarpeBalTCA U BCTyMatoT B
peakuuio ¢ napom, obpasys MOPUCTYHO CTPYKTYpPY, He-
obxoaumyto anA npouecca abcopbumm. Takaa o6paboT-
Ka yrna HasblBaeTcA akTUBaLEN.

DUNLTPBI C aKTUBMPOBaHHbBIM YIieM UCMOSb3YHOTCA ANA:
* [EexXn0pUpoBaHnA BOAbI

* U3BJIEUEHWNA OPraHUUECKMX COEAMHEHUN

* yAarneHvA NectTuunaos

* yaaneHnAa MUKPOCKOMUUECKMX YacTuL,

PuUnbTPbl 32BOACKOr0 M3rOTOBMEHWA GbIBAKOT TOMbBKO
KapTpUIXKEBOro Tvna.

KOMOWHMpOBaHHbIE  OUBTPbI € aKTUBUMPOBAHHLIM
yrrnem npeacrasnatoT cobom coueTaHue nogaep)Kmsato-
LLLero NecoYHOro CroA 1 UnbTPYIOLLEro CMOA M3 aKTu-
BMPOBAHHOrO rPaHyNMPOBaHHOIO YIMA.
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[Monoop Hacoca
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8. NoasorP HACOCA

Puc.76 PasnunuHbie TUMbl HACOCOB

Hacocbl ana BoaocHab>xeHusa

Pa6ota ueHTpo6GEexXHOro Hacoca OCHOBaHa Ha OLHOM
M TOM XK€ MPUHLMNE, HE3aBUCMMO OT TUMOB HACOCOB, O
KOTOpPbIX Mbl OyAeM roBOPUTL Aanee:

BE> THINK > INNOVATE »

Hacockl HopmarnbHOro BcacbiBaHWA
CKBa)KMHHbI€ HacoChbl
CamoBcachbIiBatoLLMe HacocChl

,ﬂ,peHa)KHble HaCoOCbI




8. NoasorP HACOCA

3anueka
Hacoca

ATmochepHoe
nasneHune

-
f

S |t
O6partHbIv
KnanaH \) U

) 4

Maromerp ATmocepHoe

hasnexHuve

BbicoTta
HarHeTaHuA

BbicoTta
BCacCbIBaHUA

HanopHaa 4
cTopoHa

Puc.77 MpuHumn paboTbl LEHTPOGEXHOIo Hacoca

MpuHUMN paboThbl
LLeHTPOOEeXXHOro Hacoca

MpuHUMNManeHaa pasHuua B KOHCTPYKLMKM HACOCOB,
YNOMAHYTLIX Ha NPeablayLLen CTpaHuLe, cBA3aHa ¢ 06-
NacTblo UX NMPUMEHEHWA W, CNeaoBaTernibHO, CO CMOCo-
O0M MX MOHTaXKa.

[nA 06bIUHOro LLEeHTPOOEXXHOrO HECaMOBCaChIBaOLWEro
Hacoca, KOTOPbIM UCMOMb3YeTCA ANA OTKAUMBaHWA XUA-
KOCTEM W MOBbIWEHWA OaBMEeHWA WNK nepekauvMBaHuA
XKMOKOCTEN Ha Oornee BbICOKMM YPOBEHb, HEOOXOAUM
KnanaH Ha BcacblBaHMM OnA NMpeaoTBpalleHuAa obpart-
HOroO TOKa XXMAKOCTM MNpW OCTAHOBKE Hacoca.

lMpy MOHTaXXe Hacoc M BcacbiBalowmi TpybonpoBos,
OOMKHbI ObITb 3amMonHeHbl XWAKOCTh. Mocne 3anon-
HEeHMA Hacoc roToB K paboTe.

Mpu paboTte Hacoca BpalleHne pabouero korneca oT-
OpacbiBaeT BOAY K HanopHomy natpyoky. [Mpu aTom Ha
BCacblBaloLLen CTopoHe pabouero komneca BO3HMKaeT
paspsxeHue. ATMOCepHOe [aBrneHue HanpasnAeT
XXMOKOCTb uepes KranaH M BcacblBaloLWmMi Tpybonpo-
BOJ K BcacblBatolemy natpybky v pabouemy konecy,
KOTOpO€ BHOBb OT6paCbIBaeT XWUOKOCTb K HanopHoMy

natpyobky. Takum ob6pasom, paspAkeHue BO BCacbiBa-
owem natpybke Hacoca 3aBUCUT OT criedyrolmnx dak-
TOPOB:

¢ BbICOTbl BCaCbiBaHKA

* COMPOTMBINEHUA HA TPEHWE B KNanaHe M BcacbIBato-
Lwewm Tpybonposoae

¢ NNOTHOCTU XXUOKOCTH.

[aBneHne B HanopHoM natpybke Hacoca 3aBUCHT OT
npoTuBoaaeneHunna B cucteme. Ecnv Boaa HanpaenAeTcA
B 00paTHyt0 CTOPOHY OT HarmopHOro narpyoka, 3HauuT,
B CUCTeMe OTCYTCTBYyeT npoTtuBoaaBlieHne, He roBopA
yxe 06 atmocdepHoM nasneHuun. Pabota, BbinonHAe-
MafA HacoCOM, 3aKMKuUaeTcA B NOAHATUM Nepekaunsae-
MOWM >KMOKOCTU U3 pesepByapa W NpeoaoneHnu notepb
Ha TpeHue B TpybonpoBoae.
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ATmocepHoe
10 meTpoB — [aBreHne
BbICcOTa
Hanopa

3 metpa—
BbICOTA
BCaCbIBaHWA

2 meTpa — notepu
Ha TpeHWe B HanopHom —
Tpybonposoae

Pacxon
40 M3y

2 MeTpa — noTepwu Ha TpeHue
BO BCacblBaroLem Tpybonposoae

Puc.78 lNpumep

NMpumep pacueta

Ecnu Mbl nepekaunBaem Boay B 6aK, pacrnonoXKeHHbIN
Ha BbicoTe 10 METPOB Haj HACOCOM, TO HACOC OOSMKEeH
NMOAHATL BOAY M3 OOHOro pesepByapa B APYrou, cos-
patb AasneHve Ha 1 6ap Bbilwe aTMOCHEpHOro, a Tak-
)Ke mpeononeTb NMOTepU Ha TPeHWe BO BCacCbiBaOLLEM
M HanopHom TpybonpoBogax. Pabouaa xapaktepucTu-
ka Hacoca Grundfos TP npeacraBneHa Ha crieaytoLlen
ctpanuue. Hacoc pabotaet ¢ KN4 6onblimm 73%, v npu
CrneayoLmx YCrnoBUAX:

° BbICOTa NOABEMA HA CTOPOHE BCachbiBaHWA — 3 MeTpa
* pacxop Hacoca — 40 m3/y

° MOTepu Ha TpeHwWe BO BcackiBatollem TPyGornpoBo-
Le — 2 MeTpa, BKtouana NnoTepu Ha KrnanaHe

* MoTepu B HaMopHOM TpyGonposoae — 2 MeTpa

BE > THINK > INNOVATE »

NPSH

NPSH — 310 BbicOTa cTOn6a >XMAKOCTU Haf BCacbiBaro-
WM natpybkom Hacoca. lMpolue roBopA, 9TO YCIOBWA,
NpW KOTOPbIX HACOC HEe CMOXET co3faTb abCONOTHLIN
BakyyMm. Bce LeHTpob6exHble Hacockl nmetoT NPSH xa-
PaKTEPUCTUKY, NOKA3bIBAIOLLYHO YCIOBUA, NMPWU KOTOPbIX
HacoC He CMOXET BblkauaTb BOAAHOM CTONG BbICOTOM
10,33 MeTpa, KOTOPbLIM MPU HOPMarbHbIX YCIOBUAX AB-
MAETCA YCTAaHOBIEHHbLIM HANOPOM abCOMNOTHOrO BaKyy-
Ma Ha YpOBHe MOpA.

NPSH xapaktepuctuka 3asmcut oT pacxoda. OHa yBe-
MMUMBAETCA C YBENWUeHWeM pacxopa. YBenumueHue xa-
PaKTEPUCTUKMU FOBOPUT O CHUXEHUU CMOCOOHOCTU Ha-
coca co3faBatb paspaKeHue.

NPSH — 3710 MMHMMarnbHOE AaBneHue Ha BcaCbiBaHWM
ana 6e3aBapyrMHOM paboTbl Hacoca.
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Puc.79 Xapaktepuctuku Hacoca TP

XapaKTepVICTVIKVI Hacoca * KpuBble COOTBETCTBYIOT KMHEMATUUECKOW BA3KOCTH,
pasHoMn 1 Mm?/c.
* PaGoune XxapaKTeprUCTUKK AeNCTBUTENbHBI AA BOARI,

He cofepkallen Bosayxa, ¢ Temnepatrypon 20°C u * MakcumanbHoe pabouee naenenuve: 16 6ap.
M306pa)KeHbI C 0ONYCTUMbIMU OTKINOHEHUAMU B COOT-
BETCTBMM CO cTaHaapTom ISO9906, npunoxeHue A. e Temnepartypa xuakoctu: ot —25°C o +140°C.
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MakcumanbHan
BbIiCOTa BCaCbiBaHUA

CwmoxeT nu Hacoc Grundfos TP 65-180/2 B aaHHOM ycTa-
HOBKe co34aTb HeoOXOOMMYHO BbICOTY BCacChlBaHMA,
uTobbI NepekaunBatb U3 pesepsyapa BOAY C NPOU3BO-
auTenbHoCTbo 40 M3/u? OTeeTom ByaeT — aal

Bbl MOXeTe paccunTaTb BbICOTY BCACblBaHWA Hacoca C
nomMoLLbLIO crieaytowen goopmynel (popmyna cnpases-
nvBa AnA XWAKOCTM ¢ TeMnepatypom o 70°C):

A—NPSH—H_—H_

p ! 'san. npoun.

Makc
H, oo = MaKkcumasbHaA BbiCOTa BCacbIBaHWA
= aTMOCepHoe AaBrneHue
NPSH = mMWHMManbHOe AaBneHue Ha BCaCbIBaHUM
HTp_ = MNOTepu Ha TPEHWE BO BCaChIBaOLLEM TPYOO-
npoBoAe 1 KnanaHe
H = [aBfeHWe HaCbILWEHHOro napa >XuakocTtm

nap

= 3anac NPOYHOCTH;

3ar. NpouH.

AnA HaweKn yCTaHOBKMU:

A = 10 MeTpoB Ha BbICOTe npumepHo 500 meTpoB
Haf, ypOBHEM MOpA
NPSH = 2,3 meTpa, npu pacxozne 40 m3/u

H, = 2 MeTpa Ha CTOpOHe BcacbIBaHWA, Npu pac-
P

xone 40 m3/y
0,45 m npu Temnepartype 31°C
0,5-1 MeTp Ha npakTuke, HO B 3TOM MpuUme-
pe 3anac NPOYHOCTU He YUUTbIBaETCA.

nap

3arn. NpouYH.
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MakcumanbHaA BbiCOTa BCaCcbIBaHUA:

H,. = 10-2,3-2-0,45-0,0 = 5,25 meTpoB

OTO 03HauaeT, UTo HacoC CnocobeH BbikauuBaTb BOAY
¢ my6uHbl 5,25 MEeTpOoB, HO Tak Kak HamMm HeobXxoanMo
nogHMMaTb BO,EI,y TONbKO € 3 MeTpOoB, AaHHaA yCTaHOBKa
Hac ycTpauBaer.




8. NoasorP HACOCA

ATtmocdepHoe
nasneHune

”@

ATmoccbepHoe
nasneHune

MoTtepu Ha TpeHue
Ha CTOpPOHe Haropa

Pacxon —-j \\
y,
5O

BbicoTa
Hanopa
N
e N
Bbicota
BCacblBaHWA MoTepwu Ha TpeHune
Ha CTOpOHe
. BCacCbIBaHUA

Puc.80 Mpumep ycTaHOBKM C KaBUTaLIMEH

KaButauuna

KaButauma BO3HWKaeT TOraa, Korga Hacoc NblTaeTcA
NMOAHATL BOAY C OOMbLUen rny6uHbl, YUeM 3TO BO3MOXHO.
B Takon cutyaumm pabouee koneco Oyner pasbuBatb
MOTOK BOAbl, Bbi3biBaA MOABMEHWE My3blPbKOB napa.
Tak Kak 9Tv ny3blpbkK OblM NepeHeceHbl U3 obnactu
HW3KOro OaBneHuWA B 00MnacTb BbICOKOro, TO Mo Aew-
CTBMEM 3TOrO AAaBMEHWUA OHW HAuHYT B3pbIBaTbCA. Bos-
HUKaroLwan rnpu 3aToM 3ByKOBaA BONHa co3aaet CUINbHbIN
LLYM 1M MOXXET BbI3BATb NOBpeXXAeHne Hacoca un ero noa-
LUMMHWKOB Yepes HeKoTopoe BpemA paboThbl B TaKOM pe-
XnMme. B Hacocax, paboune Koneca KOTOpbIX U3roToB-
MeHbl HEe U3 MPOUYHOM HEP>KaBEIOLLEN CTanM, KaBuTalma
MOXXET CTaTb MNPUUMHOM BonbLIMX NoBpexxaeHnh. ObbIu-
HO NoBpexxaatoTcA paboune Koneca, U3roToBIEHHbIE U3
UyryHa, nrnactuka unm 6poH3bl.

Tabnuua notepb Macchbl Af1A PasfMuHbIX MaTepuanos
B CBA3W C BO3HWMKHOBEHMEM KaBMTaLMM MOKasblBaeT,
UTO MOTEPU HEepP>KaBetoLLEn CTanu COCTaBMAT TOMbKO
0,05% OT COOTBETCTBYIOLIMX NMOTEPb MACChl UYr'yHHOrO
Koreca npwu Tex e yCroBuaAXx.

MoTepu macchbl
(uyryH Mcrnonb3yeTcA Kak MCXOOHOE 3HaYeHue)
YUyryH 1,0
BpoHsa 0,5
BpoH3oBbIe crnasbl 0,1
Hepxasetowan cranb 0,05

Ecnu Bbl xoTuTe nonyuntb Gonblie MHAOPMaLMK MO
[aHHOMY BOMNPOCY, MOXETE BOCMONb30BaTLCA AOMOSHU-
TenbHOW nuTepatypon. B gaHHOM cnyyae npouecc Ka-
BUTaLMM ObIN PaCCMOTPEH, UTOObI NOKa3aTb, HACKOMLKO
Ba&)XEH W CEPbEe3eH cam npoLecc nogdopa u uTto MOXeT
MOMyYnTLCA, ECIIN K HEMY MOAOWTU HEOCTAaTOUHO CKPY-
nynesHo.
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8. NoasorP HACOCA

Kako#n Hacoc
A J,OMKeH
BblOpaTh?

YpoBeHb
nogbema Boabl
B 1996 roay

Hacoc, nofo6HbI aTOMy, KadyatoLLmi
BOAY, coAep kaLuyto rasbl (npm
BXOAOHOM yyacTke, HakKnoHeHHOM
BHW3 MO HanpaeneHUo NoToKa)
MOXET ObITb MOBPEXAEH

3arasoBaHHan

~—
~
\. ( —
N \\ \) \
\H { N
Takan ycTaHOBKa MOXeT ObITb 3aTonneHa
npu crneayoLemM HaBOAHEHWH

Puc.81 dakropel, Brimarolme Ha nogbop Hacoca

NMpumeHeHne HacocoB

MpaBunbHBIM NOAOOP Hacoca 3aBUCUT OT CreayoLwmx
YCIOBWM:

BE> THINK > INNOVATE »

1. YcnoBuA MOHTaXKa

2. KauecTtBO BOAbI (COAEp>KaHMe rasoB, KOPPO3MOHHaA
aKTUBHOCTb)

3. MNpuBoA, (MCTOUHMK BHEPTUN):
— aneKTpoasuratens
— ABWratenb BHyTPEHHEro CropaHvaA
— COMHEeYHanA aHepruA




8. NoasorP HACOCA

((
[
c \

(4

Korga rny6uHa ypoBHA NOA3EMHbIX BOA, HUXE 6-7 METPOB,
Hanbonee NoaxXoAALUMM BapuaHTOM AnA 6ONbLUMHCTBA
cnyvaes OyAeT CKBaXXMHHbIM Hacoc Tna SP unun SQ

CamoBcachIBatoLLMI HACOC MOXET LOCTaBMNATL BOAY

€ rmy6wvHbl A0 6-7 MeTpoB

Puc.82 Pa3nnuHble T1rbl HACOCOB A/1A Pa3fMuHbIX BapUaHTOB MOHTaxa

1. YcnoBuA MOHTa)ka

Ecnn Hacoc cMOHTMpPOBaH Ha OCHOBaHWW WK B KOMOA-
ue, roe oH Oyaer 3awmileH oT “3aTonneHna” BO BPeMA
CUMNbHBIX O0XAEN UMK MPU MOBbLILEHWM YPOBHA MOA-
3€MHbIX BOZ, XOPOLUMM BbIGOPOM ByAeT LEHTPOOEXHbIN
camoBcachbIBatoLLmMi Hacoc Tvna JP unu ctaHumm noBbl-
weHuAa gasnenva MQ, Hydrojet.

Ecnu paccTofHue Mexay HacoCOM M MOBEPXHOCTHIO
BOAbl Gonblue 6-7 METPOB, crieayeT NPUMEHUTb CKBa-
>KMHHBIW HacoC.

GRUNDFOS’
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8. NoasorP HACOCA

OpHoa3HbIN
Pa6oTa npu HU3KOM
HanpfXXeHWW oTpuuaTensHO
CKasblBaeTCA Ha CPOKe
cny»6bl aCUHXPOHHOIO
anekTpoaBuraTena

OpHoa3HbIN
Pa6ota npu HU3KOM
HanpAXXeHUU oTpULaTeNbHO
CKasblBaeTCA Ha CPOKe
cny>6bl anekTpoasuraTtena
C MOCTOAHHO HaMarHWUYeHHbIM
POTOPOM M YACTOTHbIM
npeobpasoBarenem

NS

Puc.83 YcTaHoBKa CKBaXXMHHOIo Hacoca

1. YcnoBuA MOHTaXka
(npoa.onxeHue)

Bcerna npeanoytutTenbHee Mcnonb3oBaHKWe Tpexcpas-
HbIX CKBa>KUHbIX HACOCOB.

KIMA oaHothasHOro acMHXPOHHOrO aneKkTpoasuratena
NOHWXXAETCA y>Ke Npu 5% NafeHUn HanpaAXXeHWA, a Npu
10% nageHun — npu Nycke osurarena BO3HUKAKT Npo-
Ornembl.

B cnyuae, koraa Mcnonb3yeTcA ToNbKO OAHOMA3HbIN UC-
TOYHUK INEKTPOIHEPINUN U MOXKET BO3HUKHYTb NageHune
HanpA>XeHuA, HY>XHO YCTaHOBUTb 3anekTpoasuratenb C
NMyCKOBbIM KOHOEHCaTOPOM.

Takxe B 9TOM Criyyae MOXXHO UCMONb30BaTh SMeKTpo-
aguraterns C NOCTOAHHO HaMarHWYeHHbIM POTOPOM W
npeobpasoBarenem yacToTbl, 06ecreumMBaroLLMi TPex-
hasHbIM NyCKOBOM BpaLLatoLLmii MOMEHT WU MOCTOAHHbIN
KN4 no 15% nagenua HanpsxxeHua. [Npu nageHnn Ha-
npsxeHna 0o 35% 1 B TaKOM 3reKTpoasurarerne BO3-
HWKHYT noTtepu KN4 v npobnemsl npu nycke.

BE> THINK > INNOVATE »

2. KauecTtBO BOAbI

[na oTkauvMBaHMA BOAbI M3 KOMoOALA WK pesepsyapa
MOX>HO MCMOMb30BaTb CamoOBCaChIBaOLWMIA Hacoc. Tak
KaK B TaKOM Hacoce MMeeTCA KnarnaH Ha BcachIBatoLLEM
natpybke, BcacblBaloLmMi TpybonoBoa He TpebyeT 3a-
MONHEeHnA BOAOK.

Ecnu nepexkaunBaeman >XMAKOCTb ABJIAETCA KOPPO3u-
OHHO-aKTMBHOW, HAcOC AO/MKeH OblTb M3roTOBMEH W3
mMarepuanos, CTOMKMX K arpeccuBHbIM BellecTBaMm, Ha-
XogAawumca B Boae.

Kopposua — npobnema, AnA peleHns KOTOPOM yacTo
HeobxoAMMa MOMOLLb CrieLmanmcTa.

[Mpun onpeneneHnn arpeccMBHOCTU BOAbI NepBbIM dhak-
TOPOM, KOTOPbIX OOMKEH ObITb YCTaHOBMEH, ABMAETCA
3HaueHue pH.
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UyryH ¢ KaTogHOM 3almTomn
< N
< e
YUyryH
e |
~ 1
*q BpoHsa
< N
< rdl
HeWTpanbHaa XX1aKOCTb
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Kucnota <> LLlenoub
*2 Hepxxasetowan crans DN 1.4301
l N |
< Zgl
*2 Hepxasetowwan ctans DN 1.4401
¢ Ny
< gl
*1: NpY NepeKaunBaH11 BOAbI C BbICOKUM COAEPXKaHUEM COMW, MOPCKOM BOAbI [OMKHA UCMOMNbL30BaTLCA OPOH3a.
*2: He 3aby/bTe NPOBEPUTL CoAEPXKaHWe XMOPMAOB, XNopa, CEPOBOAOPOAA U TeMnepartypy.

Puc.84 3Hauenne pH

BnuaHue 3HaueHua pH

[JonroBeyHOCTb Marepuarnos Npu PasfmnuHbIX 3HAUEHU-
AX pH nokasaHa Bblille U ABNAeTCA NCXOAHbIM CrnpaBoy-
HbIM MaTepuanom.

Kak BMOHO, HepXkaBetolwana cTanb ABMAETCA MaTtepua-
NTOM C LUIMPOKOW 06NnacTbio MPUMEHEHWA, HO OHa UMeeT
TaKXXe M orpaHuyeHmnn. ECrnn XXnokocTb COOep>KUT Conm
UMK KUCMbIM 0CaAoK, CreayeT NOMHUTL CrieaytoLee:

Koppo3susa

[Mpy HaxoXOeHUn Hep>XaBeroLwen cTanM B COMNEHOM
XXMOKOCTU OHa MOXeET ObITb MOABEPXXeHa ABYM Tunam
KOPPO3UK: TOUEUHOM U LLLENEBOW.

ToueuHana koppo3uA

ToueuHaa KOPPO3WA NPOABMAETCA B MareHbKMUX OTBEP-
CTUAX Ha MOBEPXHOCTU HEP>KaBEIWLLEN CTanv WU yBe-
NUUMBaETCA, Korga MMerTCA Hebonblune AedeKTbl.
ToueuHan KOPPO3WA TaKKe MOXET BO3HMKATb Tam, rae
MMEIOTCA BKparnieHuA OObIUHOM YrnepoaMcTOn cTanm
Ha NOBEPXHOCTM Hep>KaBetoLLen, Hanpumep, OT OMUIK-
BaHWA UK WNMoBkKU. N03TOMY OUEHb Ba>KHLIM MOMEH-
TOM ABMIAETCA UMCTOTA NMOBEPXHOCTU CTanuM nocrne mexa-
HUUEecKon 06paboTKM.

LLleneBan Kkoppo3una

LLleneBaa KOppoO3WA NOABMNAETCA, KaK BUAHO M3 Ha3Ba-
HWA, B TPELLMHAX U LWenAX, Koraa aetanu M3 HepxxaBeto-
el cTanu HaxOAATCA MO Harpy3KoM, a Takxke nocne
MIOXOW CBapKM.

TeopeTnueckn 06a BUAA KOPPO3UKM MMEIOT OAHY WU Ty
XKe npupoagy mn Mmoryt ObITb OYEHb WHTEHCWMBHBLIMU W
nporpeccupoBaTtb OueHb ObICTPO MpU BNaronpPUATHbLIX
YCMNOBUWAX, T. €. B COMEHOM BoAe (Hanuuve Xnopuaos),
Mpv BbICOKMX TEMNepaTypax v HU3KOM 3HadeHnu pH.

Mo anarpamme, NpeacTaBneHHON Ha CrieaytoLen cTpa-
HULLe, MOXXHO paccunTaTtb BliMAHUE CcOoAep >KaHUA XIMOpU-
[L0B, XIOpa ¥ CEPOBOAOPOAA, a Tak)Ke MOHOB CynbaTa,
OukapboHara, HuTpaTa 1 dooccpara.
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Puc.85 [luarpamma onpenerneHna KOppOo3NMOHHON akTUBHOCTH

MoAcHeHuUA K Auvnarpammvie e [lpu 3TUX MK Boree BbICOKUX KOHLIEHTPALMAX CO-
Oep>kaHuA Xropa MM cepoBoaopoaa creayet npu-

OT1a Avarpamma OnuchbIBaeT TOMbKO MPOLLECChl TOUeu- 6erHyTb K NOMOLLM crieumanmcra.

HOW M LLENEeBON KOPPO3WK, KOTOpble ABMNAOTCA Hanbo-

rnee cepbe3HbIMMU OfIA HEPXKaBEIOLLEW CTanu B >KMOKO- * OKBMBaneHT (ppm) Nnpomunne xnopuaa =

CTAX, CoAep>KaLumx Xnopuasbl. = ppm xnopuaa - 0,5 x (ppm SO, + NO, + PO,™)

MakcumarnbHble AonyctnMmble Temneparypbl:

DN 1.4301: -----
DN 1.4401: ——
DN 1.4539: - - -

BE> THINK > INNOVATE »




8. NoasorP HACOCA

Mpumep
[MpoBeneHHbIV aHanu3 nepekaynBaemMomn >XMOKOCTH Aan
cnepyoLime pesynbrarbl:

Xumuueckue Xumunueckoe
KOMIMOHEHTbI o6o3HaueHue ppm
Xnopva, CIr 4 500
Xnop Cl, 0,3
CepoBogopon H,S 10
Cynbdar SO,” 800
Bukap6oHat HCO, 200
Kap6oHar CO,~ 0
Hutpat NO, 0
doccpar PO, 0
------------------ PH=6----------------

Mcxona us aToro, sKBUBAreHT NPOMUIIE Xnopuaa pac-
CUMTLIBAETCA CrieayoLmm 06pasom:

3KBUBANEHT ppm (npomunne) xnopuaa =
= ppm xnopuaa-0,5x (ppm SO, + HCO, + NO, + PO,")
=4500-0,5x(800+200+0+0+0) = 4000 ppm.

Ha ocu askeuBaneHTta npomunne xnopuaa OTMETbTe
3HaueHne 4000 ppm. [anee noaHMMUTECHL BBEPX A0
repeceyeHun C HaKNoHHOM NMMHKEN. M3 3TOM TOUKM Npo-
BEeOWTE rOPMU3OHTarbHYIO NMIMHUIO 0 NepeceyeHnn C Ha-
KIOHHOM NHKWeR, cooTteeTcTByowen 0,3 ppm xnopa. M3
MOMyyYeHHOM TOUKM MPOBEAWTE BEPTMKANbHYIO MUHMIO
BHM3 [0 KpMBbLIX Temneparyp. M3 toukn pH = 6 npo-
BeauTe NPAMYIO BBEPX OO0 MNepeceuyeHus C HaKMOHHOM
10 ppm H2S, n panee ropu3oHTanbHYIO NIMHUIO BMEBO
[0 NepeceyeHnn C paHee HauepuyeHHOW BEpPTUKabHOM
MTUHWEN.

MocnenHAA Touka NepeceyeHvs AacT Criedyrowmin pe-
3ynbTar:

[onycTMmon MakcMmanbHOM TeMneparypom AnA Hepka-
Betowen ctanu DN 1.4401 6yaet 25°C.

OObluHaA Noa3emvHan Boaa
B 06bIUHbIX CKBa)XMHAX B XKECTKOW BOAE U B COMNEHOM
BOZE X/I0pP M CEpPOBOAOPOL HE MPUCYTCTBYIOT. DTH Be-
LLeCTBa BKIOUEHbI B AaHHbLIM NPUMEpP TOMbKO Af1A TOro,
yTOObl NOKa3aTb NPUHLMM pacyeTa.

oV
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Morpy>KHOM aCUHXPOHHbIN Morpy>KHOM anekTpoaBurarens
arnekTpoasurarerb C MOCTOAHHO HAMArHUUEHHbIM
poTopom

|

Puc.86 PasHbie Tkl drieKTpoasuraternes

3. NMpuBoabl

Onekrpoasurarenu

B mMecTax ¢ HageXHbIM MCTOYHUKOM SNEKTPO3HEPIvH,
roe ypoBeHb MOA3EMHbIX BOA, HaxXOOWUTCA HWXe 7 Me-
TPOB OT MOBEPXHOCTW 3eMIM, NpeanaraeTcA UCMomnb30-
BaTb Hacockl Grundfos:

* CKBa)KMHHbIE HACOCbl (ACMHXPOHHbIE)

¢ CKBa)kMHHbIE HacoChblI (C NMOCTOAHHO HaMAarHMYeHHbIM
poTOopoM)

106 BE> THINK > INNOVATE »
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CraHaapTHbIA aCMHXPOHHbIV
3neKTpoaBUraTerb.

Makc. rnybvHa — 6 MeTpoB;
makc. pacxon — 160 m3/u.

CTaHAapTHbIA aCUHXPOHHbIN

aneKTpoaBurarers.
V\_,L\W

Makc. rnybuHa — 7 METpOB;
makc. pacxod — 90 m%/u. o

MonepHU3UPOBaHHbIN aCUHXPOHHbIM
J arieKTpoABUraTerb.

Makc. rnybuHa — 6 MeTpoB;
° Makc. pacxog — 8 m%/u.

MoaepHU3UPOBaHHbIN aCUHXPOHHBIN
arneKTpoABuUrarerb.

Makc. rmybuHa — 8 MeTpoB;
makc. pacxog, — 3 M3/u.

B
=

Puc.87 PasrnnuHbie THrbl HACOCOB

3. NMpuBoAbI (npoaonxeHue)
OnekTpoasuratenvu

B mectax Cc HageXHbIM WCTOYHMKOM 3NEeKTPO3Hep-
rK, roe YpoBeHb NOA3EMHbIX BOL, HAXOOWUTCA HE HWXKE
7 MeTpOB OT MOBEPXHOCTU 3eMMM, MpeanaraeTcA uc-
nonb3oBaTk UeTblpe Tvna HacocoB Grundfos:

* OpHocTyneHuyaTble LeHTPOOeXXHbIe HAcoCh! (MH-NawnH)
e MHorocTyneHuarble LeHTPOOEXHbIE HACOCh! (MH-TaiH)

M rOpMSOHTaJ'IbeIe MHOroctyneHuartble Ll.eHTpOﬁe)K-
Hbl€ HAaCOCbl

¢ CamoBcachbliBatoLlpMe HacocChl

M3 aTnx HacocoB MOXXHO nogobparb Hanbonee Noaxo-
AAWmMn ana Bawmx ycnosumi.

oV
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\ \ HacocHan ycraHoBka,
\ : \ paboTatoLlan OT COMHEUHON 3HEpPrum Makc. pacxoa: 260 m3/neHb ~ 23 M3/u

Makc. rny6uHa: 120 meTpoB

\_

CKBa)XMHHbIW HAcoc
C AM3€ernbHbIM FrEHEPATOPOM.

Makc. rny6uHa: 600 meTpoB
Makc. pacxoa: 280 m3/u

I}
-

Puc.88 MctouHmkn aHeprim (reHepatopakl) U CONHEYHaa dHeprua

3. MpuBoAbI (npoaonxeHue)

McTOUHMKK 3HEeprum (reHepatopbl)

Ecnu ANEeKTPONnUTaHMA HeT, MOXXHO UCNOoNb30BaTb OeH-
3MHOBbLIN UK AU3€eNbHbIN reHeparop, KOTOprﬁ noaxo-
AWT OnA pa60TbI BCEeX TUNoB HAaCOCOB CO CTaHAAPTHbIMU
arnekTpoasuraTenfamu.

108 BE> THINK > INNOVATE »

ConHeuHan aHeprua
Bonee 3KOHOMWUHLIM AnA paGOTbI HaCOCHbIX CUCTEM
ABMNAETCA UCMONMb30BaAHWE COMNMHEUYHOMN 9Heprun, ogHako
39TO BO3MOXXHO He Be3ae.
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PyuHon Hacoc
Makc. rmybuHa: 60 meTpoB
Makc. pacxoa: 2 m3/y

Puc.89 Hacochkl ¢ py4YHbIM rpruBOLAOM

3. NMpuBoAbI (npoaomxeHue)

MyckynbHaAa cuna uenoBeka

B crnyuyae [OCTaTOUHOrO KONMMUecTBa HWU3KOOMaunBae-
MoW pabouer cunbl, obecneunTs BogocHab>XeHWe aoMa
M MOronoBbA CKOTA MOXHO C MOMOLLBIO PYYHBLIX HACO-
coB. Ho TakMe Hacocbl He MOryT nofasaTtb BOAy MOL
[aBreHnem.

oV
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=-|| cusoo CU 300

N N

Makc. (cTon)

Mpenynpexaexve MuH. (nyck)

Makc. (cTon) =

MuH. (nyck) =
Mpenynpexaexve

HanonxeHune pesepsyapa
N3 CKBa>XUHbI
C HebonbLwKM aebeTom

_

MepekauMBaHWe BOAbI MEXAY
[BYMA pesepByapamu

NN

- Makc. (cTon)

MuH. (nyck)

Hacoc ¢ MoKpbIM
poTopom

Pene pacxona

[NoBblWeHWe gaBneHna
npv nogave BoApl
13 BogoHanopHoro 6aka

Puc.90 Hacocekl v rnipmBoas!

3. NMpuBoAbI (npoaonxeHue) + Cucrema SQE — naket 1 SQE&CU301
MpuBoOAbI C NEPEMEHHON CKOPOCTLIO * He Tpebytouime o6Cny>XMBaHWA NOBLICUTESbHLIE Ha-
[na cnoxHbix cuctem Grundfos paspaboTan asuratenm COCbI C MOKpbIM poTopoMm Tvna UPA

C NepeMeHHOM CKOPOCTbIO BPALLEHHA:
* CRE/CRNE MHoroctyneHuatble HacoCbl CO BCTPOEH-
HbIM Npeo6pasoBaTenemM YacToTbl
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Puc.91 BonocHabxeHue 30aHmi

3. NMpuBoAbI (npoaonxeHue)

Hacoc UPA (c MOKpbIM pOTOpPOM) C perne pacxoga He
ABMAETCA aBTOHOMHO paboTaroLLen NoBbICUTENLHOM CH-
ctemou. nA paboTbl HEO6XOAMMO BXOAHOE AaBMeHue
OT BOAOMNPOBOAA MK BodoOHanopHoro 6aka. Hacoc 3a-
nyckaeTcA C MOMOLLLIO pene pacxoda, koraa Boaa Ha-
uvMHaeT Teub no Tpybam. OH OCTaHaBMMBaETCA TakXe
npu NMOMOLLM pene pacxona, Koraa KpaHbl 3aKpbiTbl.
Hacoc ncnone3yetca B Cneayowmx CUTyaLmax:

[asneHue B cucteme TpybonpoBoaa OUeHb HU3KOE
[nameTp Tpy6b oueHb man
BonoHanopHbIM 6aK pacnonoXXeH HU3KO

Cucrtema TpybonpoBOAA YacTMUHO 3abnokMpoBaHa
UINOM WMIK P>XXaBUMHOM
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8. NoasorP HACOCA

Puc.92 PasnnuHbie 061acTv pUMeHeHUA Bodb]

HopmanbHbIM pacxoa, BoAbI

Mol onpeaenvnu Haumbonee MOAXOAALWMMA TUM Hacoca.
Mepen okoHuaTeflbHbIM BbIGOPOM HEOOXOAMMO 3HATb
MakcuMaribHoe MoTpebneHue BoAbl U NOTPeCHbIA Ha-
nop. Pazgenum notpeGuTeny Boabl Ha ABE KaTeropuu:
O[lHa KaTeropuA noTpebnAeT BoAy NEPUOLNUECKH, ApY-
ran — ANuTenbHOe Bpewms.

MepBana kareropua BkOUaeT B cebA TOUKM BOOOPAs-
6opa, noTpebnAallwmMe Booy B TeueHne makcumym 10
MUHYT, HanpuWMmep, YMbIBallbHUKK, KYXOHHbIE MOMKM,
Tyanetbl 1 T.4. OTNMUUTENBHON UEPTOM BTOM KaTero-
pun ABNAeTcA 1O, UTO BOAA HMKOrga He JibeTcA OAHO-
BpeMeHHO U3 BCexX KpaHOoB. CeMbH, cocToALWan ns AByx
uenoBsek, K NpuMepy, 06bIUHO MOXET UCMOSb30BaTb HE
6onee AByX KpaHOB OJHOBPEMEHHO, HE3ABUCUMO OT
TOro, CKOMbKO MX UMEETCA B JOME.

BE> THINK > INNOVATE »

Bornee Toro, ctvpanbHble M MOCYAOMOEUHbIE MalIWHbI
3a6MpatoT BOAY NepuoanUecku, B 3aBUCUMOCTH OT yCTa-
HOBMEHHOW NMporpamMmbl. [103TOMy OuUeBMAHO, UTO Bbl-
60p Hacoca C OUeHb BbICOKOM MPOWM3BOAUTENBHOCTLIO
9KOHOMMYECKM HEBBLIFOAEH C TOUKWU 3PEHMA CTOMMOCTH,
T. K. OH Oy/[eT UCMoNb30BaH He Ha MOMHYI MOLLHOCTb.

B Tabnuue Ha cnepytoLLen CTpaHuLLe NpeacTaBneH Hop-
ManbHbIM pacxon BoAbl AnA pasrnyHbIX TUMOB I'IOTpe6VI-
Tenew Npv NepuoanuyeckomM UcronbL3oBaHun. Hopmans-
HbIM pacxon — 3TO cpefHee noTpebreHve Boabl Npwu
[OCTaTOYHOM AaBfeHnM Hacoca, OOblUHO OHO COCTaB-
nAaet 10 meTpoB.




8. NoasorP HACOCA

HopmanbHbIK pacxoa, Boabl
B Haubornee YacTo UCMONb3yeMbIX TOUKax Boaopa3sbopa

HopmanbHbii pacxop, g,

Motpeburenu XonopaHaAa Boaa FopAauan Boga
n/c M3/ n/c M3/u
BaHHa 0,3 1,08 0,3 1,08
Buoe 0,1 0,36 0,1 1,08
Oyw 0,2 0,72 0,2 1,08
PakoBuHa ana ymbiBaHuA 0,1 0,36 0,1 1,08
KyxoHHana mowmka 0,2 0,72 0,2 1,08
fouesme verorssyenns onvospeneo
I;’HaaKr(I)s:J;lp,ﬂ:ﬂa n:;gzﬁbni:sgzsyemue 0OHOBPEMEHHO 0,03 0,11 0,03 0,11
[MuTbeBbIe YaHbl AnA cKoTa 0,03 0,11
CnuB nuccyapa 0,4 1,44
CnuB yHuTasza 1,5 5,40
KpaHbl C NMTLEBOM BOZLOM B KOHIOLLIHAX 0,2 0,72 0,2 0,72
[JomaluHue ctuparnbHble U NOCY4OMOEUHbIE MaLLUHBbI 0,2 0,72 0,2 0,72
TyaneTtHbIM 6advok 0,1 0,36

MpakTMueckun npuvep

HopmanbHbin pacxoa, q,

MoTtpebutenu XonoaHana Boaa lNopAyans Bosa

n/c M3y n/c M3y
BaHHa 0,3 1,08 0,3 1,08
Oyw 0,2 0,72 0,2 1,08
PakoBuWHa AnA ymbiBaHUA 0,1 0,36 0,1 1,08
KyxoHHaA movka 0,2 0,72 0,2 1,08
[JomaluHue ctupanbHble U NOCYA0MOEUHbIE MaLUWHBbI 0,2 0,72 0,2 0,72
TyaneTHbIM 6auok 0,1 0,36
Bcero 1,1 3,96 1,0 3,60

MonHbIM HOpManbHbIX pacxon, COCTaBNAET:
1,1 n/c (xonopHaa Boaa) + 1 n/c (ropauasa Boaa) = 2,1 n/c, uto cooTBeTCTBYET 7,56 M3/u.
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Puc.93 [inarpamma, rnokaswsiBaroLiaa BO3MOXHbIN MaKCHUMarlbHbIM pacxon

BO3MOXXHbIX
MaKCUMalbHbIMA pacxomn,

Takoro pacxoa Ha npakTuke hakTMuecku He ObIBaeT, U
OH paccuunTbiBaeTCA Kak MaKCUMarnbHbIM pacxon, KoTo-
pbI TEOPETUUECKM MOXET UMETH MECTO.

Touka Bogopasbopa ¢ HanbonbLIMM HOpMarbHbIM pac-
XOA0M onpenenseT, Kakyro Xapaktepuctuky (1, 2, 3 unu
4) ucnonb3oBaTtb. Ecnv HaMbonblUWi HopMarnbHbIM pac-
XO[, B JOME NpUXOoAmUTCA Ha BaHHy (0,3 n/c), To AomkHa
ObITb MPUMEHeHa xapakTepuctnka Ne3.

BE > THINK > INNOVATE »

Mo ocu X U3 ToukK 2,1 NpoBeauTe BEPTUKASTbHYHO JIMHUIO
BBEPX [10 MEPECEUEHUA C KPUBOW XapakTepucTukin Ne3.
[Janee 13 TOUKM NEPECEUEHNA BbIBEAWUTE FOPU3OHTAMb-
HYIO NMUHMIO A0 MepeceUeHuna C BEPTUKArIbHOM OChio Y.

[nA paHHOro npumepa, No auarpaMme, HOpMarbHbIM
HauBbICLLMM pacxogom 6yaet 0,57 n/c, uTo COOTBET-
cteyeT 2,05 M%/u anA Bcex Touek Bogopasbopa nepuo-
AMUECKOro Mcnonb3oBaHuA (kateropuma 1).
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I'Ipo,u.on)KMTeanoe K kateropuun 2 OTHOCATCA NOTPeGUTENM, KOTOpble pac-

MCNONb30BaHUe xopytoT Boay 6onee 10 MWHYT. Hanpumep, KpaHbl AnA
ronuea casa v ra3oHoB.

Mocne noacueta BO3MOXXHOMO MakCMMarnbHOroO pac-

XoAa 13 notpebutenen, OTHOCALLUMXCA K Kateropuu 1,

pobaBnAeTcA HopMmarbHbIM pacxod noTpebuTenen ka-

Teropmu 2.
HopmanbHbIK pacxop,
AJIA ToueK Boaopasbopa Npoao/HKUTENIbHONO UCNONb30BaHUA
HopmanbHbii pacxon, q,
MoTtpeburenu XonoaHasa Boaa FopAuan Boga
n/c M3y n/c m3/u
Tennosble HACOCHbIE YCTAHOBKM AnA 0TBOAA Terna 0,2 0,72
Monue capa v razoHa (Kaxxabli pacrnbInUTenb) 0,2 0,72
HanonHenune nnaeatensHoro 6accenHa 0,2 0,72
OxnaxaeHue Moioka 1 ucnaputenen 0,2 0,72
OpocuTenbHbIe CUCTEMBI 3anpocuT
npoussoauTena

MakcumanbHoe notpeénexue

Ecnv B some nmeeTcA TennoBok Hacoc (oxnaauTerb) AnA OTBOAA Tenna, C MOMOLLbIO KOTOPOro
MPOWCXOAMT OXNaXKAEHWE NTETOM U NMOLOIPEB 3UMOM, @ TaKXKe KpaHbl A NOMUBKU Cafa U ra3oHoB,
TO MOMHOE MakcuManbHoe noTpebreHne GyaeT CresytoWwmnM:

BbITOBOE Mcnonb3oBaHWe 0,57 2,05
Tennosow Hacoc 0,2 0,72
MNonus cana 0,2 0,72
MonHoe makcumanbHoe noTpedneHue 0,97 3,49
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8. NoasorP HACOCA

Tpebyembin
Harop B KpaHax

BonoHanopHbIv 6ak

Hanop Hacoca

2

BbicoTta
BcacblBaHWA

<—— [loTepu Ha TpeHWe B HaNoOpHOM

1

Tpybonposoae

<+— [JoTepu Ha TPEHWE BO BCachiBaloLLEM TPYGOMPOBOAE U KranaHe

Punc.94 daktnueckmii Harop Hacoca

dakTMueckum Hanop Hacoca

Ha paboTty LeHTpobeXXHOro Hacoca npu nepekauvsa-
HWM BOAbl OKa3bIBatOT BIIMAHME HECKOBLKO (DaKTOPOB:

* BbicoTta BcacbiBaHMA (OT MOBEPXHOCTM BOAbI [0
Hacoca)

* [MoTtepu Ha TpeHWe BO BcackiBaroLLeM Tpybonposoae
W Knanaxe

* BbicoTa OT Hacoca 40 HauBbICLLEN TOUKM BOAOPa3-
6opa

* [loTepu Ha TpeH1e B HanopHOM Tpybonposoae (B 3a-
BMCMMOCTM OT NMPOM3BOANTENBHOCTH)

* HeobxooMmoe MUHWManNbHOE [AaBneHWe B KpaHax
(B 32BMCMMOCTHM OT CDUTUHIOB)

BE> THINK > INNOVATE »

[pu noacuete gakTMUecKOoro Hanopa Hacoca A0MmKHa
ObITb MCMOMNb30BaHa BeNMUMHA MakKCUMarbHOro BOAOO-
notpebnexus, B aHHOM cnydyae 0,97 n/c (3,49 m3/u).

B stom cnyyae mbl pekomeHayem Hacoc Tvna CR c
TPpyOHbIM NpucoeanHernem 1% n 14" obpartHbIM Kna-
naHom. NoTepu Ha TpeHue NpeAcTaBneHbl Ha crneayo-
LLeW CTpaHULE.
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—_
o

MoTtepu Hanopa (m)

o
[=}

3,0 ’ |

2,0

1,0 v

0,3

0,2

0,1
1 2 3 45 10 20 30 40 50 100 Pacxoga, (m3/u)

Puc.95 lNotepun Hanopa BO BcacklBaroLeM M obpaTtHoM KnarnaHax tmrna BVF n MVF.

Buabl notepb (cM. puc. 97, 98 n 99) Motepu B meTpax
[MoTepn Ha TpeHWe BO BCaChbIBaKOLLEM KranaHe 0,80
MoTtepu Ha TpeHue B 8 meTpoBoM 14" BcackiBatoLwer Tpybe coctasnaAoT 8 x 0,08 m 0,64
MoTepu Ha TpeHue B 60 meTposom 14" HanopHOM TpybonpoBoae:

¢ [pAmble yyactku Tpy6: 60 x 0,08 M 4,80
* 6 koneH, 3 knanaxa 0,05 (6 x 0,05 + 3 x 1,5) 0,38
lMoTepu Ha TpeHre B OUTUHIrax BEPXHUX KpaHOB 200
(ycTtaHOBReHHbIe npousBoauTenem npu pacxoge 0,2 r/c) ’
BbicoTa BcacbiBaHMA (OT YPOBHA BOALI A0 HACOCA) 6,05
BbicoTa OT Hacoca [0 HavBbICLIEN TOUKM BoAopasbopa 21,50
HeobxoavMmoe MMHMMaribHOe AaBrieHue B KpaHe 10.00
(yctaHOBReHHOe npousBoauTenem npm pacxoae 0,2 n/c) ’
dakTueckui Hanop Hacoca npu 3,49 m3/u 46,17
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BHyTpeHHUIN anameTp, Mpoun3BoAUTENBHOCTb, CKOpOCTb/AHAMUUECKOE AaBneHue MoTepu paBneHua
MM n/c
40 — 800 000
200 £ 700 000 — 100 000
1000 - f 600 000 == 90000
800 % 4 1 500000 “+ 80000
700 + 3 I
600 - 7 400000 L 70000
1 500 -1+ 25 % 300000 E 60 000
o I 6 RG » 485 400 < e L 50000
%0 o ] 20 - 200 000 ¥
300 - T <+ 40000
SRG x 4,85 200 * by T
L sRrG x x i I
5 > 15 —+- 30000
s > 1 100000 1 2000
! oo
— ¢ -
00 i 50000 T 20000
F ARG < 45 50 10+ 50000 T
100 00 :E 9 3 40000 } 15000
B en T 8 1 4
a0 % :O r i % 30 000
i 0 T 1 20000 - 10 000
30 3RG X 405 30 + 6 3{ 2828
B¢ 3
0 53 -+ 7000
] 3 10000 T
0% 2, RG x 565 e e L 6000
9 ; T 7600 1 5000
i 10 -+ £ 6000 Es
60 8 T .+ 5000 —3- 4000
e ] = * T 000 b3
50 o B — _ "
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50 a I i
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a5 ] : T ¥
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L 0035 + 2000 T oTAenbHbIX NoTepb Mo - 100
" * } yuactkam. (OuHamuueckoe ES gg
+ g, 5 +
002 — 1500 075 7 4o paBneHWe JOMKHO BbiTh Rapes
+ ' B
| - T 000 3 €  YMHOXEHO Ha OTAerbHbIe .
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001 += 01 £ 5 S 50
0.008 —-
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[ 00008 - 003 4 4,4 noTepb Ha TpeHue
0000l 0075 1 03 Ha NPAMOM yuacTke
L RG 20 00005 —+ ; Tpybornposoaa
- 00004 ~ 0.02 0.2

Punc.96 Notepu naBneHnA B ropAaYMX OLIMHKOBAHHbIX CTallbHbIX TPYOax ¢ OTIOKEHUAMU

BE> THINK > INNOVATE »
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Motepu Ha TpeHue (Z) anA (PUTUHIOB U NEPEXO0HUKOB

Pa3BseTBneHue u cxoxapeHue Tpyo

F[
[<

— V(Z=0) — V(Z=0)

V = CKOpOCTb BOAbI B NOTOKE
V, = CKOpPOCTb BOAbI B KOMEHAX U B MECTax CXOXAeHWA Tpyo

Z =20amaV,<V
Z =1,0anaV, >V
CsepneHoe OTBEpPCTUE U OTBOA, Z = 5,0 ana X BBepxy, ecnn d > 25 um
(nanee HasbiBaemble X) Z = 5,0 anA X no ctopoHam, ecnv d < 25 MM
Z = 5,0 ana X no cTtopoHam, ecnv d > 25 MM

roe d — aMamerp oTBepCTuA

KoneHo Z =0,5£U'IF|%<3VIZ=O,EI,J‘IH%>3

r — paguyc 3akpyrneHua KoneHa

d — BHYTPEHHWIM anameTp TPyObl
MepexoaHUK Z = 0,2 (B CBA3MU C MakCMMarbHOM CKOPOCTbLHO)
KnanaHbl (d — anameTp oTBEPCTHA)
* NMPOXOAHOM KnanaH =0,3
* MembpaHHbIM KnanaH =50

* 30MOTHMKOBBIM KnanaH =2,00nAd< 25 MM
=1,50nad > 25 mm
=10,0 anad < 25 Mm

=5,0a0nad > 25 mMm

* TapenbyaTbIi KnanaH

N[INN NN N N

Yron =1,0

Anarpammbl NoTepb Ha TPeHue

[aHHaA Tabnuua v auarpammbl ofa pacyeTta notepb Ha
TPEHMEe Ha MpAMbIX yuyacTkax TpybonpoBoa M Takux
yuactkax, Kak KrnanaHbl, KoneHa v T. 4., He obasaTenb-
HO UOEHTUUHbI TeM, KOTopble Bbl nCnonb3yete B CBOMUX
pacuetax, HO MPUHLMMNbI X CoBNaaatoT. Bel moxeTe uc-
nonb3oBaTb TOT BapUaHT, KOTOPbIW cunTaeTe Hambornee
noaxoafAwmMm anAa ceobn.
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Ha npaktuke 80% npogaBaembix HAcCOCOB YCTaHaBs-
NUBAIOTCA B3aMeH CTapbIX, OTPaboTaBLUMX CBOW CPOK.
lMpn nopbope Hacoca AnNA 3ameHbl YacTo OCTaKTCA
HEen3BeCTHbIMW Takue napameTpbl CUCTEMbI, KaK BO3-
pact Tpy6, TMN 06paTHOro KnanaHa B CKBa)XKMHE, TWUM
BOAOMNPOBOAHBIX KPAHOB B AOME WM YPOBEHb OTIOXeE-
HWM PXXKaBuWHbl M Una B Tpybax. MoaTomy HeobxoanmMo
npenyragate 9TM chakTopbl 4nA 6onee TOUHOro onpeae-
neHnA KO3 MHULIMEHTOB TPEHMA.

Bo-nepsbIX, Bbl AOMKHbI Y3HaTb TUMN Hacoca, KOTOPbIM
6bIn Npexae B AaHHOM ycTaHoBKe. Ha ocHoBe nomnyuen-
HOM MHdOpMaLMK, Bbl cMOXXeTe onpeaenuTe TMMN HOBO-
ro Hacoca.

Ecnun HeT pocratouHon MHchopmaumm No ctapomy Haco-
¢y, Bbl BOMKHbI y3HaTb, C KakoW rmy6OrHbI HACOC SOMKEH
kauatb Boay (Harmpumep, 6,05 M) M Kakoe pacCToAHue
OT Hacoca [0 BepXHEN TOUKM Bogopasbopa (B npumepe
21,5m). 3arem pob6asbte 10 METPOB, COOTBETCTBYHO-
LUMX HEeoOXOAMMOMY [OaBMEHUIO B BEPXHEW TOUKe BO-
popasbopa. Nocne atoro onpenenAem o6LWMK Hamnop:
6,05+21,5+10=37,55 meTpoB, K 3TOMYy 3HAUEHWIO
HY>XHO A06aBuTb NpuMepHO 30%, paeHbIX 11,26 meTpa,
3anac Ha notepu Ha TpPeHWe BO BcacblBatowWweM Krana-
He, TpybonpoBoae, MPUCOEANHEHUAX U T. 4.

Takum o6pa3om, chakTUueckun Hanop Hacoca byzaer pa-
BeH: 37,55+ 11,26 = 48,81 meTpa.

B HeKoTOpbIX cUCTEMax Takada mpoLeaypa MOXEeT npu-
BECTM MO0 K OUEHb BbICOKOMY, NTMGO K OUEeHb HU3KOMY
Hanopy Hacoca.

120 BE> THINK > INNOVATE »

Ecnu 6bin BbiIGpaH MHOrocTyneHuatbIM Hacoc, aTa npo-
6rnema nerko peluaeTcA MyTeM 3amMeHbl Ha MOAEenb C
OPYrMM KOSIMUECTBOM CTyrneHeKn, 6e3 ocobbix M3MeHe-
HWUM B MOHTaXe.

MocnenHee, UTO JOMKHO GbITb CAENAHO Nepes TeM, Kak
YCTaHOBWTb HAacoC, 3TO OMpeAenuTb, CNocobeH N OH
obecneunts TpebyemMbiv Hanop:

MecTHOCTb: 300 meTpoB Hag ypoBHEM MOPA
Temneparypa Bogpl: 17°C
3anac: 1 meTp

H__=A-NPSH-H -H_ -
MaKc ) nap 3arl. NpouH.

H_.=10,1-1,0-(0,8+0,64)-0,2-1,0

Makc

H,.. = 6,46 meTpa
Oto Gornblue, ueM hakTMueckad BbiCOTa BCACbIBaHUA,
paBHanA 6,05. 3T0 o3HauaeT, YTO HAcoC ANA YCTaHOBKM
6bIn BbIOpaH NPaBUIbHO.

3ameuaHue: ecrnv UMetoTCA Kakme-nmbo npobnemsl, CBA-
3aHHble CO CIMLLUKOM OOnbLUOW BbICOTOWM BCACbIBaHUA,
Hacoc O0MmKeH BbITb CMOHTMPOBaH C TPy6OKM BcackbiBa-
HWA BonbLUero anameTpa u ¢ 06paTHbIM KranaHoM.




9. CUCTEMbI KOHTPONMA M XPAHEHME

Cucrembl KOHTPONA
U XpaHeHue

'naBa 9
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HepocTtatouHoe gaenexHve
OnA CTUpanbHOM MalluWHbI

3atparbli Ha 3aTparbl Ha
MOKY/MKY, MOKY/MKY,

3arparb!
Ha aKcnnyarauuo

3arparbl
Ha aKcnnyarauuio

Puc.97 B3auMoCBA3b MeXAY EMKOCTbIO HaKOMMUTEIbHbIX Pe3ePBYapoB U dKCIITyaTaLMOHHbIMU pacxodamm

HakonutenbHble eMKOCTU 3. HagmexHocTb anekTpocHabxeHus (B 3aBUCMMOCTH OT
TpebyeMon HaaEeXXHOCTU CUCTEMbI BOOOCHAOXKEHWA)

HeobxoamMMocTb B HAKONUTENBHOM pesepByape asa Ba-

LUEeN CUCTEMbI BOAOCHAOXEHWA 3aBUCUT OT HECKOSbKUX 4. BO3MOXHOCTb NMOXXaPOTYLUEHWA (B Cryuae BO3HUKHO-
hakTopoB: BEHWA NOBPEXAEHWA B CUCTEME BNEKTPOMUTAHMA).

1. CnocoBHOCTb UCTOUHWMKA BOAbl 06ecrneunTb Makcu-
manbHoe BogonoTpebneHue

2. OKOHOMMWYHOCTb CUCTEMbI BOAOCHAOXEHMA (3aTparbl
Ha NprobpeTeHne + pacxodbl Ha SKCMnyaTaumio)

BE> THINK > INNOVATE »




9. CUCTEMbI KOHTPONMA M XPAHEHME

O6bem H6aka (%)

O6bem cnvea (%)

ManomeTp eI -
100 — = e -
O6bem O6bem AGConioTHoE s
MonoxwuTensHoe : 90 BOApbI BO3AyXa [aBrneHve
[aBrieHve B HanopHoM g 5/6 1/6 6
Gake (6ap) 4 80 4/5 1/5 5 LY
3 3/4 1/4 4 ’
70 8,3
2 2/3 1/3 3
60 16,7
1 50 1/2 1/2 2
40 25

Punc.98 3aBncHMOCTb Mexy BOLOH, BO34YXOM M AaBleHUeM B HarlopHOM 6ake

1: NNpou3soAUTENBbHOCTb
MCTOUYHMKA MO CPaBHEHUIO
C MaKCUMarnbHbIM
BOAOMNOTpeOneHnem

Ecnu MCTOYHMK BOObI HE MOXKET NMOMHOCTLIO 00ecneunTb
MakCuManbHOe BOAOMNoTpebneHne, HeobxoaMmMo ycTa-
HOBWTbL pesepByap AfA BOAbI, U3 KOTOPOro oHa GyaeT
[OCTaBNATLCA NMPY MMKOBOK Harpyske.

[OnA HebomnbLUMX MWKOBBLIX HArpy3oK, COCTaBMAOLLMX
0-10 m®/u, Hanbonee yao6HbIM BapuaHToM ByaeT Hanop-
HbIM 6ak 6onbloro o6bema c NpeaBapUTENBHO CXaTbIM
BO34yXOM. UTOObI MOHATL NpenMyLLecTBa Takoro 6aka,
CHauana nocMoTpuM, Kak paboTaeT HanopHbIN 6ak 6e3
cXartoro Bo3gyxa.

[nAa o6blyHOro HaMoNMHEHHOro BOAOW HamnopHoro 6aka
6e3 yCTPOWCTBa KOHTPOMA YPOBHA BOAbI CBA3b MEXAY
BOZOM, BO34YXOM W AaBreHvem OyaeT Takom, kak noka-
3aHO Ha PUCYHKE BblLLE.

Hacoc, nogatowmi Boay, HauMHaet paboTatb Npu Aas-
NeHnn BKINIOYEHUA, paBHOM 2 6apa, M OCTaHaBnMBaeTcA
npv gaeneHnn oTknoveHna 3 6apa. M3 pucyHka svMaHo,
yto Npu AasneHnn 3 6apa 75% obbema Gaka 3anor-
HEHO BOAOM, M BO34yX ObIn oxar no 25% obbema (Cwm.
puc.99).
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9. CUCTEMbI KOHTPONMA M XPAHEHME

MaHomeTp

O6bem cnvea (%)

©
MonoXMTENLHOE 2 0O6bem O6bem AbcontoTHoe N
[aBNeHHe B HANOPHOM BOAbI BO3ayxa naBrneHue
6ake (6ap)
3— 75 — 3/4 1/4 4
Linknunueckoe
2 66,6 2/3 1/3 3 nawerene 8,3
Pe3epBHbIn
obbem 16,7
1 50 — 1/2 1/2 2

Puc.99 3aBucumocTs Mexay BOAOM, BO34yxXOM v gasrieHneM B HariopHOM bake

NMpousBoaUTENbHOCTb
MCTOUHMUKA MO CpaBHEHUIO

C MaKCUMasibHbIM
BOAONOTPEONEeHUEM (npoaonxkeHue)

Bo Bpema nonb3oBaHunA Boaow M3 6aka BO3ayLIHaA Mo-
pywka 6yaet AaBuTb Ha BOAY, Noka 2/3 6aka 3anonHeHsb!
BOAOW, a 1/3 3aHATa Bo3ayxom. Koraa aasneHue ynaget
[o 2 6ap, Hacoc HauHeT pabotatb. Ecnv npounssoau-
TeNbHOCTb HAcOCa HUXKe, YeM KOMMUECTBO BOAbI, 3a6u-
paemoe 13 6aka, 3anacbl EMKOCTM OyayT YMEHbLUATLCA,
noka o6bem Bo3ayxa B 6ake He yBENUMUUTCA M AaBreHue
He ynageTt OO YPOBHA HWXe H906XO,D,VIMOFO AaBneHuna
B KpaHax. 3ateM Heob6XO0AMMO BOCCTaHOBWUTbL GanaHc
Mexxay noTpebrneHMeM u 4OCTaBKoW BOAbI.

BE> THINK > INNOVATE »

B HanopHom 6ake 6e3 KOHTPOnNA ypOBHA BOAbI HEOOXO-
[MMO Kaxkaple 6 MecALEeB NPOU3BOAUTL €€ CMUB, UTOObI
06HOBMNATL B HEM BO34yX, TaK Kak NpoucxoauT nocrte-
NMeHHOe pacTBOPEHME ero B BoJe.

Ecnn o6bem 6aka coctaenaeT 1 M° U MUHUManbHoe [0-
nycTMMOE [aBfieHNe B KpaHax Af1A HopMarnbHOM paboThl
cooTBeTCTBYET 1 6apy, 3anac BoAbl AOMKEH COCTaBNATb
16,7% ot obbema 6aka, T.e. 167 nuTPOB. Takoro Komnu-
yectBa BOAbl HEAOCTATOUHO, LITO6|3| NOKPbITb pasHULY
MeXay MpOM3BOAMTENBLHOCTLIO Hacoca M Makcumarb-
HbIM BOLOMNOTPebneHnem. HeobXxoaMMO yCTaHOBUTb
6ak 6onblwero o6bema, HO NPEeanOUTUTENBHO, UTOObI
OH OblIN C NpeaBapuUTENbHO CXXaTbIM BO34YXOM.
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20

10

100 — e

90 f

80

70
OTkntoueHne

60 Lnknuueckoe
BroueHMe M3MeHeHue
KIOUEHU

" - il

KoHTponb ypoBHA BOAbI

40 PesepBHbIN
MuHumaneHoe o6bem
ponyctumoe
[OaBrneHue 30

Puc.100 HanopHsbivi 6ak ¢ KOHTPOIeM ypOBHA BOAbI

NMpousBoaUTENBbHOCTb
MCTOUHMUKA NO CpaBHEHUIO

C MakKCUMasibHbIM
BOAONOTPEONEeHUEM (npoaonxeHue)

Bak Cc npeaBapuTenbHO CXaTbiM BO34YXOM NpeaHa-
3HaueH anA noaaep)XaHWA HeoOGXOAMMOro AABMeHWs B
cucteme.

UTo6bl KOHTPONMpOBaTb 06BbLEM BO34yxa, HEOOXOAMMO
YCTaHOBUTb YCTPOWCTBO KOHTPOSA YPOBHA BOAbI (HUXeE
cepeauHbl 6aka) M BO34yLUHbIA KOMMNPECCOp.

Ecnu ycTpOWMCTBO KOHTPONA YCTAHOBMEHO TakuM 06-
pa3om, Uto B Oake HaxOOATCA paBHble yacTu BO34yxa
W BOAbI MPW AABMEHWUN BKIMOUYEHWA, HAanopHaA Npon3Bo-
ouTenbHOCTL 6aka Mexay OCTaHOBKOM M MYCKOM Haco-
ca ysenuuutcA Ao 50-100%, B 3aBMCMMOCTKU OT nepe-
naga aaBrieHuA.

Ecnn yCcTpOMCTBO KOHTPONA YCTaHOBMEHO Takum OO-
pas3om, uTo B 6aKe HaXOAATCA PaBHbIE YaCTV BO3AyXa M
BOAbI NPpU OgaBreHUn OTKMIUYeHUA, HanopHaA Npou3Bo-
AMTEeNbHOCTL 6aka MeXay OCTaHOBKOM M MYCKOM Haco-
ca ysenuuutca o 100-150%, B 3aBUCMMOCTK OT MaHO-
METPUUYECKOW PasHuLbl.

MoeanbHbIM KOHTPOMb 3a YPOBHEM BOAbI B 6ake MOXET
ObITb 0OecrneyeH CrneayroLnMM1 AByMA Crnocobamu:

1. YcTaHOBKa aBTOMaTMUeCcKOro KOHTPONA BO3ayxa
[NA HACOCOB, BCaChIBaKOLWLMX BOAY C HEKOTOPOW ry-
OWHBI.

2. YcTaHOBKa 9MEeKTPUUECKOro YCTPOMCTBA KOHTPOMA
YPOBHA BOAbl M BO3AYLUHOrO KOMMpeccopa AnA Ha-
COCOB, He BCacblBalLWMX BOAY C HUXKHEro YPOBHA,
TakMX Kak Norpy><Hble HacoChl.
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9. CUCTEMbI KOHTPONMA M XPAHEHME

Puc.101 YcTposicTBO aBTOMaTMyeckoro KOHTPOIIA BO3ayxa

YCTpOMCTBO aBTOMaTUUECKOro
KOHTpONA BO3A4yxa

MpuHUMN paboThbl

Bo Bpemna nycka Hacoca BO BcacblBaloLLen kamepe 06-
pasyeTtcAa Bakyym. Bakyym mepepaetcA uepes MeaHyto
COeOMHAIOLLYIO TPYOKY B MOMOCTb, FAE HAXOAMUTCA Mpy-
>KMHa (4), v BbITArMBaeT membpaHy (5), npeogonesan co-
NPOTUBMNEHUE NMPY>XXMHbI. Takum 06pa3om, NPOUCXOANT
BCacCbIBaHMe aTMOCHepHOro Bo3ayxa uepes hopCyHKy
(6) v wenesou knanaH (7) B kamepy (8).

Mpn ocTaHOBKe Hacoca aaerneHue B Gake nepenaetcA
BO BCAaCbIBaOLLYHO KaMepy W BO BCACLIBAIOLLMIA KnanaH.
9T0 03HauaeT, uTo B Kamepax 4 1 8 aaBreHne oAMHaKo-
Boe. OTO MO3BOMAET MPY>XXMHE AaBUTb Ha MemOpaHy B

BE> THINK > INNOVATE »

MPOTMBOMOMNOXHOM HarpasfieHnM U BbiTankuBaTe BO3-
Oyx uepes chopcyHky (9) 1 wenesow knanaH (10) B Ha-
NOpHbIN 6ak.

OT0 NponcxoauT Toraa, koraa B 6ake oueHb MHOMO BOAbI
M MonnaBoK (2) HaxooutcA MO0 B FOPU3OHTANIbHOM
nonoxkeHmun, NMbo nogHWmMaeTcA BBepx. Korpa B 6ak
HarHeTaeTCA OUeHb MHOrO BO34yXa, Tak, UTO MOMaBoK
(2) onyckaeTtca HWXKe roPU30HTaNbHOrO MOMOXEHUA, TO
OTKpbIBaeTcA wenesok knanaH (10), n yCTPOMCTBO aB-
TOMaTMUeCKOro KOHTPOIA BO34yXxa BTArMBaeT BO3AyX B
hopcyHKy (9) BMecTo chopcyHkm (6). Taknum o6paszom,
BO34yXx nonagaeT B 6aK 1 BbIBOAWUTCA M3 HErO, U B Cry-
yae, ecnv ypoBeHb BOAbI TAKOM HU3KUI, UTO MOMNaBOK
Haxo4MTCA HUXKE TOPU30HTanNM, BO34yx M3 atMocdepsl
HWKoraa B 6ak He nonager.
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~

BrArvBatowmi knanaH
(oTKpBIT)

[Nonnasok

@@= HanopHoii 6aK

Knanax

I(

BraruBarowmi knanaH
(3aKkpbIT)

D

\

<4—— KoHTponb o6bema Bo3ayxa

BcacbiBatoLumi
<+—— 1py6onposos,

Puc.102 AnbTepHaTMBHOE YCTPOKMCTBO KOHTPOSA

YCTpOMCTBO aBTOMaTUUECKOro
KOHTpONA BO34yxa

MpuHUMN paboTbl (NpoAoMKEeHne)

3ameuaHue

[OnA Toro utobbl YCTPOWUCTBO aBTOMATMUECKOrO KOH-
TponA BO34yxa Morno paboTatb, MeXay HacoCOM U Ha-
NopHbIM 6akoM He ycTaHaBnMBatoT 0OpaTHbIM KnanaH.
Mpu aTOM BbiCOTa BCacbiBaHWA AOMKHa OblTb OKOSO
2 MeTpOB, U HEOOXOAMMbIM NOAMNOP [OMKEH obecneun-
BaTbCA 3aKPbITUEM KnarnaHa, YCTaHOBIIEHHOro Ha BCa-
cbiBaroLwem Tpybonposoae.
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0 @

T

S S S ST

OTceuHom knanaH

O6parHbIv kKnanax

MepenyckHoM knanaH

Paspenutens
macna v Boabl

C — UMKIMUECKOoe U3MEeHeHne

R — pe3epBHbI 06BbeM

Punc.103 SnekTpuyeckoe yCTpOHCTBO KOHTPOIIA yPOBHA BOAbI M BO3AYLLIHBIM KOMIPECCOop

OneKTpUUECKUn perynaTtop
YPOBHA BOAbI U BO3AYLUHbIN
Komnpeccop

Bopa B HanopHom 6ake 6yaeTt nornowarb KUCNOPOA, U3
BO34YLUHOM NOAYLIKW, KOTOpaA MOCTOAHHO MOMOSIHAET-
cA KoMnpeccopoM. KoMmnpeccop AomkeH ObITe nogcoe-
OVMHEH Takum 06pa3om, UToObl OH BKIOUYANCA TOMbKO BO
BpemA paboTbl Hacoca, BO M3bexaHue paspbiBa Oaka
U Tpyobbl. STO MOXKET ObITb AOCTUIHYTO C MOMOLLBIO
NMonnaBkOBOroO BbIKKOUATENA, YKasbiBaKOLWEro Ha OYeHb
BbICOKMW ypOBEHb BOAbI B 6ake. dnekrpuueckoe noa-
coedvHeHue, K NpUMepy, MOXeT ObiTb BbIMOMHEHO MO
NPUHLMNY, NOKa3aHHOMY Ha CreaytoLen cTpaHumLe.

BE> THINK > INNOVATE »
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Puc.104 YnpolueHHaa cxema yrpasieH1A KOMIPEeCcCoPOM B CUCTEME HarlopHOro 6axka
C npensapuTeribHO HarHeTeHHbIM AdaBlieHnem
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9. CUCTEMbI KOHTPONMA M XPAHEHME

-

-

Puc.105 PesepByap

Pe3epByap O6bem pesepByapa MOXET ObITb PACCUMTAH MO Creay-
toLLer chopmyrne:

Ecnun nctouHumk BOAbl MMeeT Npon3BOANTENBbHOCTb Ha-

MHOrO HWXXEe MakcumanbHOro notpebneHuna, Hanpuvep, 0O61bem pesepByapa =

€Cn1 YeTbIpexarMMoBanA CKBaXKMHA MCMONb3yeTcA Kak = KOr1-BO UacoB Makc. Boponotpetnerua X (Q

OnA cHab>XeHWA NMUTLEBOM BOOOM, Tak WM ANA MOMUBKM

B CyXOW Nnepvoa, HeobXxoaMMO yCTaHOBUTL pesepByap,

KOTOPbIN CMOXET YPaBHATb PasHuLy Mexay HepocTa-

TOUHOM npon3BoAUTENBbHOCTLIO UCTOYHMKA WU MaKCU-

MarnbHbIM BOAOMNOTPebneHnem.

MaKc. notp. uCT. EOIJb\)

BE> THINK > INNOVATE »
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i

24
[ nuTpa

A
\

15 nuTpeB

[nA NeTHMX 4AOMUKOB [Onsa 6bITOBOrO
Ha BbIXOAHblE NpUMEHEHUA

[nA >xnBOTHOBOAYECKUX hepMm
(aBTOMaTHUECKME NUTLEBbLIE YaHbI)

Puc.106 PasnmuHbie Tkl 6akoB 1 MX pasmepsb!

2: OKOHOMUYHOCTb
cUcTemMbl BOAOCHAO>XXeHuUA

Ecnn o6bem MCTOUHWKa BOAblI COOTBETCTBYET MaKCu-
MarnbHOMy BOAOMNOTPeONeHUIO U He TpebyeTcA yCTaHoB-
Kn 6aka AnA BoAbl, HanpuMep, AnA MOXKapoTyLUeHWA,
HY>KHO TOMbKO YCTaHOBUTbL 0O0PYAOBaHWE ANA PErynu-
pOBaHWA KONMMUECTB MYCKOB M OCTAHOBOB Hacoca.

[nA pauHbIX yuyacTkoB, K npumepy, Tpebyetca ruapo-
cTar unuM Hebomnblon 15-24-nMTPOBLIM MeMOpPaHHbIM
6ak c pene gaBneHuA, ytobbl obecrneunTb naeanbHoe
BOZOCHabXeHWe MNpu HenpoaorHKUTENbHOM CE30HHOM
pab6orTe.

[nA GbITOBOrO MPUMMEHEHWA B TeUeHWe roga Heobxoam-
MO YCTaHOBWUTb MeMOpaHHbI 6ak o6beMom 24 nutpa
unu 65-130 NUTPOB.

[nA >XMBOTHOBOAUECKUX hbepM HeobXOOMMO YCTaHo-
BWTb MeMOpaHHbIM HAanopHbIK 6ak C 06bEMOM He MeHee
130 nuTpos.

B MHOroaTaxkHbIX 34aHWAX C HECKONbKUMU pabounmMu
Hacocamu PEeKOMEHAYeTCA YyCTaHaBMMBaTb YacTOTHO-
perynuMpyemble HacoCbl CO LUKad)oM ynpasrieHua And
TOYHOrO perynMpoBaHunA AABMNEHWUA B CUCTEME.

[nA 3KOHOMWUHOM paboTbl AABMEHWE BOAObl AOMXK-
HO ObITb Kak MOXHO 6O0nee HU3KMM, HO Takum, Mpwu
KOTOPOM BCe MNOTPebuTenn BOAbI MOryT HOPMarbHO
paboTtatb. Ecnu B onpenenexHHble nepuoabl Tpedyer-
CA OUeHb BbICOKOE [aBfeHWe, Hanpumep, AnAa MOMKK
TPaHCMOPTHLIX CPEACTB, XOPOLWMM peLleHnem obynert
NMOAKMNOUEHWEe OTAENbHOro MOBbICUTENBLHONO Hacoca
(MOtOLLEN YCTAHOBKM).

Bcerna cneaoyet MoHTMpoBaTb OOpaTHbIM KrnamnaH B
pasbeM, K KOTOPOMY 0ObIYHO NMOAKIOUAKOTCA Takmue Mno-
BbICUTESbHbIE HACOCKI. OTO NPEeaOTBPATUT 3arpA3HEHUE
CUCTEMbI BOOOCHAOXXEHMA.

oV
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3awmLeHHbIN
OT MOpPO30B
HanopHbIM H6ak

132

s I\

| T

eHepaTop

-

Puc.107 BogocHabxeHue B criydae Bbixoda U3 CTPOA CUCTEMbI SNIEKTPONUTaHUA

3 u 4: BopocHab>xeHue B cnyyae
BbiXoA4da U3 CTpoA CUCTEMBbI
ANEeKTPOnNUTaHuA

Ecnv Boga HeoGxoaMma aaxe B Criyyae aBapun B aHep-
rocucTeme, Hamnpumep, AfA MOXKapOTYLIEHWA, HY>XXHO
npeaBapuTenbHO NPEanpPUHATE Creaytolwme Mepbi:

1. Heo6xoamMmo ycTaHOBUTL pesepByap C BOLOW Ha Ao-
CTaTOUHO BbICOKOM YPOBHE (BOAOHAMOPHOM GallHe).

2. YCTaHOBWUTb Hacoc C gpurarenem, paboTarowmm Ha
roptouemMm TOMIMBE, UMK OT reHepaTopa, KOTOPbIM
BKMOUaeTcA aBTOMaTUUEeCKW, B criyyae nepeboes
3NEKTPONUTaHUA.

BE> THINK > INNOVATE »

Heobxoanmo n3onupoBatk pesepByap C BOAOW U BXOA-
Hble U BbIXOAHbIE TPYyObl, UTOOLI M30eXxaTb UX pasmopa-
>KMBaHWA B 3UMHWUI NEPUOA, U NPeaoTBpaTUTb OT CUMb-
HOro neperpesa B KapKWUi CE30H.

Ob6bem Gaka OOMKEH CoaepXaTb Takoe KOMMYecTBO
BOAbl, UTOObI 06eCcneunTb NOXapOoTyLIEHWE B TEUEHWE
30 MUHYT NPKW NOAOKIMIOUYEHWUN BCEX LLUMAHIOB.

YcTaHOBKa Takoro pesepByapa Takke Heobxoouma,
Koraa npov3BOAMTENBHOCTM UCTOUHMKA HELOCTaTOUHO
NPy MakCMMaribHOM BOAOMOTPESNEHUH.




10. MOHTAX TPYBOIMNPOBOA
N SNEKTPUYECKOIO OBOPYAOBAHUA

MoHTaXx TpydonpoBoaa
N SNEeKTPUUEeCcKoro
obopyaoBaHUA

'naBa 10
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10. MOHTAX TPYBOIMNPOBOJA
N SNEKTPUYECKOIO OBOPYAOBAHUA

TpyObl, npoxoaawme
noA, 3eMien, Bbillie YPOBHA BOAbI:
PE-PVC, megHble, OUMHKOBaHHbIE

Tpy6bl, HAXOAALLMECA B CKBaXKUHE:
PE-PVC, n3 Hep>kaBetoLlen ctanu,
MeAHble, OLMHKOBaHHbIE

TpyObl B 3paHUAX:
JocTynHele TpyObi:
PE-PVC, meaHble
¥ OLIMHKOBaHHbIE
CKpbITbIE TPYOBI:
MeaHble n PE-PVC

TpyO6bl, HaxoaAwWMeECA
nog, 3emrneu, HuXxe
YPOBHA BOAbI:
PE-PVC

Puc.108 Kako# Bua Tpy6 npMmMeHAT

MoaknioueHune Tpyoonposoaa

OnpeneneHne mMartepuanos, M3 KOTOPbIX [LOMKHbI
ObITb U3rOTOBEHbI TPYObI, U MX AUaMETPOB ABMAETCA
Ba>kHbIM MOMEHTOM Mpu BbiGOpe Hacoca M AnA onpe-
[eneHnAa 3KOHOMUUYHOCTKM aKennyaTtauuu. Mpu pacueTe
CUCTEMbI BOAOCHaOXEHUA OUEHb BaXKHbIMU ABMAKOTCA
cneaytoLme ueTbipe hakTopa:

1. CtatMueckui (reogesnueckuin) Hanop

2. lNoTepwm Ha TpeHue B TpyOax M COeanHEHUAX

3. MNepenapn pasneHvA Ha pene AasneHun

4, Heob6xoamMmoe naBreHne B TOUKe NOTpebneHua

1. CtatMueckum (reoae3mueckuin) Hanop
Cratnmueckni Hamnop, T. €. PacCTOAHWEe OT YPOBHA MOA-
3EeMHbIX BOJ 0O CamMOW BbICOKOM TOUKM BoAopasbopa,
ABNAETCA (PaKTOPOM, Ha KOTOPbIM HUKaKUM 0Opasom
HEeBO3MOXXHO MOBMUATH.

BE> THINK > INNOVATE »

2. MNotepu Ha TpeHUe

MoTepwu Ha TpeHWe 3aBUCAT OT BbibOpa matepuana Tpy-
6onpoBoaa 1 ero pasmepos.

[MoTepn Ha TpeHWe paBHOLEHHbI NoTepe AeHer. YOBo-
€HHble MOTepU Ha TPEHWE O3HauatoT yABOEHHYH CTOM-
MOCTb 4OCTaBKM BoAbl. [1py pacueTe NoTepb Ha TPEHUE
B TPYOONPOBOAE OUEHb BaXXHO MCMOSb30BaTh Auarpam-
My, Hauano KOTOPOW COOTBETCTBYeT Tpybam C HepoB-
HOWM MOBEPXHOCTLIO, kak 6yaTto Obl BCe TpyObl, uepes
KOTOpble NPOXOAMT BOAA, U3HYTPW MOKPbIThI TOMNCTHIM
CMOEeM pXKaBUMHbI, Ura U T. 4.

CkopocTb noTtoka B Tpyb6onpoBoae A0MmKHa ObITb HEBbI-
cokow. Ecnn ckopocTb noToka Bbille 4 M/C, eCTb pUcK
noABneHnA CUNbHOro wyma B CBA3U C BO3HMKHOBEHWEM
TypOYyNeHTHOCTU B KOMeHax, 0TBOAAxX M KramnaHax Tpy-
6onpoBoaa, a Takxke rMapaenuMueckoro yaapa Ha npo-
TAXKEHHbIX yyacTkax TpybonpoBoaa.

Bce Hapy>xHble TpyObl, NpegHasHaueHHble AnA OCTaB-
KM BOAbI K MOMUMKaM AJ1A CKOTa, KpaHaMm AfA CMblBa rpA-
3u1, MOMUBa, a Takxke Bce TPyObl, pasmeLLeHHble Bbille
YPOBHA 3eMMu B HEoTanMBaeMbIX MOMELLEHUAX, AOXK-
Hbl ObITb 3aLUMLLEHbI OT MOPO3a, UMK BO BPEMA MOpO3a
MO HWUM JOIMKHA NMOCTOAHHO TeUb BOAA.
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Puc.109 Heobxoanmble TpeboBaHmA AriA 06ecrneyeHnA aaBneHua

3. Nepenap, paBneHnA Ha pene AaBneHUA
Ecnv nepenap, nasneHuA Ha pene AasfieHuA Benvk (pas-
HMLA MeXay AAaBMNeHUAMM NPU BKITIOUEHWU U OCTAHOBE),
3aTpartbl Ha SKCnnyaraumio Hacoca yeenunuarca. [asne-
HWE BKIMIOUEHWUA — MWHWMaIIbHO AOMYCTUMOE Af1A OMTH-
MarnbHOM paboThbl YyCTaHOBKM BOAOCHabeHuA. [laBneHne
OTKITHOUEHMA He OOMMKHO NPeBbIWaTh AaBfieHWe BKItoue-
HWA Bonee uem Ha 1 6ap.

4. Heo6xoaumoe nasneHue

B TOUKe Boaopasbopa

Heobxoanmoe naBneHne B TOUKe Booopasbopa 3aBucHT
oT Bblbopa BeHTUNen. MoaToMy AomKeH ObiTe BbiOpaH
TakoM TUM BEHTUNA, KOTOPLIM OyaeT HagexXHo padoTtaTb
npv gaenexHuy B 1 6ap.
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10. MOHTAX TPYBOIMNPOBOJA

N SNEKTPUYECKOIO OBOPYAOBAHUA

OneKkTpocTaHumA

60 kB 60 kB — 10 kB

MpowmbiwwneHHoe
HanpAxeHue

10 kB — 6bITOBOE HanpAxXeHne

BbiToBOE NOTPEONEHUe

Puc.110 MNonayua areKTpruuecKo aHepruu Ot aNeKTPOCTaHLMKM [0 NoTpebuTena

HeobxoaumocTb cTaOUNBLHOIO
3NeKTPOCHabXXeHuA

Co3paHve XOpOLWMX TMOPAaBIIMUECKMX W MexaHuue-
CKMX YCINOBUW HEO0CTaTouHO AnA cTabunbHOM paboThl
Hacoca.

Haunbonee uacton npobnemon B pabote CUCTEM BOAO-
CHab>xeHunA ABNAETCA COOM B nNogaue aneKTPO3HEPrmK.

Mpu ckaukax HarMpAXXeHWA UMK MOHWUXKEHHOM HarpAXXe-
HWK B ceTu ABuratenu paboTaroT C neperpysKou.

BE> THINK > INNOVATE »

Ha pucyHke nokasaHa cxema nopayun anekTpuyectsa ot
3MNeKTPOCTaHUMK K MOBbIAOWEMY TpaHcopmaTopy
(60 kB), 3a KOTOpPbIM CreayeT BbICOKOBOMbTHAA MUHUA
nepenauv anekTposHepruu. o aTMM NUHUAM nepesaum
3MNeKTPUUECTBO NepeaeTcA Ha OOonbluMe PacCTOAHUA
(50-100 km). Mo Apyryto CTOPOHY NMUHWUM 3NeKTpone-
pefaus pasMeLLaeTcA MoHWXKaloWwWM TpaHcdopmaTop
(ot 60 kB oo 10 kB). lNonaua anektpuuectea B 10 kB
06bIYHO MOKPbIBAET 30HbI paauycom ot 20 4o 50 Kw.
Brnvxxe K mectam noTpebneHuAa HanpAXeHue nocTe-
MeHHO MOoHUXKaeTcA Ao 3HavyeHun 3 x 380 B, 3 x 415 B,
3 x 240 B 1.4., B 3aBUCUMOCTH OT panoHa.

B 3aBucumoctn ot I'IOTpeﬁl'IHeMOﬁ MOLWHOCTU U CeTHn
GJ'IeKTpOCHaG)KeHVIH MOryT BO3HUKaTb cbowm, KOTOpbIe
MOryT NoOBpeanTb UMK BbIBECTU U3 CTPOA 3MEeKTPOABU-
rartenb.




10. MOHTAX TPYBOIMNPOBOA

N SNEKTPUYECKOIO OBOPYAOBAHUA

YBenuueHue notpednaemom MOLLHOCTH
Ecnu notpebnAaemas MOLLHOCTb Bbllle MOLLHOCTW CETH,
Hacoc 6yneT paboTatb NPU MOHUXKEHHOM HamnpAXEHUN
nUTaHuA.

Mpun paboTe B TaKOM pexxMme CKOPOCTb BpaLLeH1A Bana
anekTpoasurarena Oyaer CHWXeHa, a OOMOTKWM OBU-
ratena OyaoyT neperpesaTtbCcA. B 3aBMCMMOCTM OT TMNa
OXMaXkAEeHWA 3neKTpoaBuratena MHOrme M3 HuMX Moryt
BblAEP>XMBaTb NageHne HanpmxeHnA Ha 10%. CtouT 3a-
METUTb, UTO MPU CHUXKEHUM CKOPOCTU 3NeKTpoaBurare-
nA paboune napameTpbl HACOCA TaKXKe CHUXKAOTCA.

CHMXXeHue KauecTBa aNeKTpocHabXXeHun
Ecnu k ogHoM 13 cha3 TpexdpasHoM CeTn aneKTprUUecKo-
ro TOKa MOACOEOMHEHO CIULLIKOM MHOro 0AHOMasHbIX
notpebuTenen, To B pe3ynbTarte BO3HUKAET MEepekoc
HanpAXXeHUA/ToKa.

OGopyaoBaHue ANA 3alUMThl SMeKTpoaBUraTena LOMmK-
HO GbITb NOAOOPAHO C YUETOM CTaGMILHOCTU 3MEKTPO-
CHabXXeHWA, a TaKXKe U3LEPXKEK, CBA3AHHbIX C 3aMEHOM
CrOpEeBLUEro aMeKTpoaABUraTerna.

HecwmoTtpA Ha 910 Bbl 4OMKHbBI 3HATb, €CTb NU Cneuu-
orueckme TpeboBaHuWA, KacatoLLMeCA Noaaun areKTpo-
3Hepruu, AnA NocreayloLwero rapaHTMMHOro 06CnyXu-
BaHMA Hacoca.

Hanbonee npoctbiM cnocobom 3awmThl Hacoca (ecnu
HeT BCTpOGHHOl;I 3awuThbl SﬂeKTpO,D,BMFaTeﬂH) ABNAeTCA
aBTOMaTUUYECKWUM BbIKMNtouaTenb ¢ GUMeTanMueckomn 3a-
LUMTOM OT MEepPerpysku Unu MarHUTHbIM BbIKMOUaTenb C
TENNOBbLIM Pene BbIKIOUEHUA MPU Neperpyske.

Ecnu, HecMOTpA HKU Ha uTO, paboTa cMCTeEMbl BOOOCHA0-
XKeHUA O0JKHa 6bITb 3auumuieHa OT BCeBO3MOXXHbIX MO-
MeX, HeoOXOAMMO WMCMOnb30BaTb MycKaTefb 3MeKTpPo-
ABUratena co crneayowmnMmM YPOBHAMU 3aLLUTbI:

1. MnaBHbIM BbIKNOUaTeNb (M30MMPYeT nyckaTens npwu
obcny>KuBaHum)

2. ABTOMaTUUECKU BbiKNtouaTenb (30GEKTUBHO 3aLLu-
LLaeT areKTpoABUraTerb B Criyyae KOPOTKOro 3ambl-
KaHWA B CETH)

3. KoHtaktop ¢ TtennosbiM pene. (Tennosoe pene
[OOIMKHO ObITb HACTPOEHO Ha TOK MOMHOW Harpysku
anekTpoasurarens).

4. 3awuTa oT nponaganvA dasbl (3¢heKTMBHO 3aLum-
LWaeT Npu nageHuM HanpaAXeHWA Ha OfHOM M3 a3
HWXe uem 0,85 HOpMarbHOro HanpPAXXeHUA Ha BpemsA
bonee 3 cekyHa, a TaKxxe nNpu nponagaHum gasbl).

5. Pene ypoBHA BOAbl (3awmiaeT Hacoc OT paboThbl
BCYXY10).
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10. MOHTAX TPYBOIMNPOBOJA

N SNEKTPUYECKOIO OBOPYAOBAHUA

.
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Puc.111 NpomooTtson

3awuTtHoe obopyaosaHue

MpY NOAKMIOUEHUU BMEKTPOABUraTena Hacoca K CeTu
Heo6X0AMMO MpeayCMOTPEThL 3a3eMrieHue.

[Ona 6onee yno6HOro o6CNy>XMBaHUA CUCTEMbI OUEHb
MonesHo MMeTb BOMNBLTMETP M aMnepMeTp, BCTPOEHHbIE
B NaHenb 6roka ynpasneHua.

YnomAHyTble paHee 3awuTHble YHKUMK, a Takxe
KOHTPOMb 3a COCTOAHWEM paboTbl 3NeKTpoABUraTend
MOryT ObITb 06eCneueHbl YCTaHOBKOW OTAENbHOIO KOH-
TponbHoro yctponctea CU 3.

BE> THINK > INNOVATE »

138

Yctponcteo CU 3 mcnonb3yeTtcA B Tex crnydyanx, koraa
TpebyeTcA onTMMaribHaA 3awmTa Mpu Creaylowmx co-
ObITUAX:

NOoO OO~ WN—=O

. HU3KOe conpoTtuerneHne n3onaunn
: BbICOKaA Temneparypa asurarens
: NepeKoc Mo TOKy

: neperpyska

: Heporpyska (paboTa BCyxyto)

. HU3KOEe HanpAxxeHue

: nepeHanpAxeHue

: nponagaHue dasbl

M3 aTOoro cnmcka Tonbko AnA MyHKToB 0 M 1 Heo6xoaMMbI
OOMNOMNHUTESbHbIE MOACHEHUA.




10. MOHTAX TPYBOIMNPOBOA
N SNEKTPUYECKOIO OBOPYAOBAHUA

Puc.112 YctporictBo KoHTpora CU 3

ConpoTtusneHue U3onaumm

KOHTpOﬂb conpoTuBrieHnA M3onAaunn, T.e. YpOBHA ee
CTapeHvA, AaeT BO3MOXHOCTb Npenckasate cCOOM B
paboTe aneKTpoaBuUraTena w1 3annaHupoearb ero 3a-
MeHy. M3 yCTPOWMCTB KOHTPOMA, MMEIOLLIMXCA Ha PbIHKE,
Tonbko Grundfos CU 3 nmeeTt Takyto pyHKUMIO.

TemnepaTypa anekTpoaBurartens

MoxxeT 6bITb M3MepeHa, ecnu ycTporcteso CU 3 coeau-
HEHO C MOrpy>XHbIM 3MeKTpoaBuratenem, Hanpumep,
™mna MS 600.

KoHTponb Temnepatypbl anekTpoasurarend C MoMo-
LWblO AartuyvMka Temneparypbl, BCTDOEHHOIO B 3IeKTpOo-
ABUratenb, rapaHTUPYeT MOCTOAHHbLIM KOHTPOIb 32 ero
COCTOAHMEM, Ni0ObIe U3MEHEeHWA Temnepartypbl 0Tobpa-
YKaKTCA HA KOHTPOMNbHOW NaHenu 4o Toro, Kak yCTpowm-
ctBo CU 3 otkmount anektponutaHnue. OxnaxaeHue
LBUraTensa MOXeT yXyALWMWTbCA, eCnn, HanpuMmep, yactb
CKBa)XMHbI 3abbeTtcA Urnom, B pesynbtate yero noTtok
BOAbl, OMbIBAIOWMIM BnekTpoasurarens, Oyaer Heno-
CTaTOUHbIM.

oV

GRUNDFOS 2\




140

10. MOHTAX TPYBOIMNPOBOJA

N SNEKTPUYECKOIO OBOPYAOBAHUA

A Amnepbl X paboumi Tok

MNMoTpeGnAeman Npu nycke
MOLLHOCTb

Pa6ouui
TOK

|

S
3-5 umknos

A Bpema
1/10 cekyHabI

CuHyconaanbHbIv LMKN

MpAMoiA Nnyck anekTpoABurarTens
ot ceTu

A Amnepebl X pabouni TOK

MoTpe6naeman npu
+ rnycKe MOLLHOCTb

Amniepbl X pabouni ToK

MoTpebnaeman npu nycke

MOLLHOCTb
T Pa6ounit | PaGoumit
TOK TOK
> >
MuHumym 8 umknos MuHumym 8 umknos R
A
Ll L
A Bpewmn A Bpewmn

1/10 cekyHAabI

CuHycoMaarnbHbii LMK

Myck anekTpoasuratens
nepekmnioyeHmem co 3se3abl
Ha TPeyrofbHUK

1/10 cekyHAabI

AAAAAANY NAAAANAN RAAAAAAN,

CuHycoMaanbHbIN LMK

Myck anekTpoaBsurarens
uepes aBTOTpaHcopmaTop

Puc.113 Criocobebl rycka anexkrpoasurarens

PasnuuHbie cnocoObl
nycka anekrpoasurarensa

CyliecTBytoT Tpu crnocoba nycka anekTpoasurarena

Hacoca:

1. MpAmon nyck anekTpoasurarensa ot cetn (DOL)

2. MNyck anekTpogsuraTena nepeknioyeHnemM co 3Be3abl
Ha TpeyronbHuk (Y/A)

3. lNyck anekTpoasurarens yepes asToTpaHcopmarop

MpAaMown nyck anekTpoaBUraTena oT CeTu
Myckatenbs DOL aBnAeTcA Hanbonee nNpocTbiM, AeLle-
BbIM M HaAEXHbIM.

MorpyxHele anekTpoasurarenyu Grundfos nmeroT HU3-
KWA MHEePLMOHHbLIM MOMEHT, Tak kak pabouve koneca
M3roTaBnMBalOTCA U3 HEPXKABEIOLLEW CTanu u, cnefosa-
TenbHO, MyCK MPOUCXOAMUT OUeHb nerko. NMyckoBon TOK
B 4-6 pas Bbille, YeM MOMHbIM TOK Harpy3kn. Bpema ny-
CKa COOTBETCTBYET MakCMMyM 5 LIMKMaM, YTo MPMMEPHO
pasHo 1/10 cekyHabl. [loaTOMy BO BpemA nycka Hacoca
Grundfos Bbl He oLwyTUTE HXM ManeMnwero 3MeHeHua B
ceTu.

BE> THINK > INNOVATE »

Myck anekTpoasuratena nepexknouyeHmem
CO 3B€34bl Ha TPeyroJfibHUK

lMyckatenb anekTpoasuratena MnepeKntoyeHneM Cco
3Be3[bl Ha TPeyronbHWK Mcronb3dyet npumepHo 150%
MOLLHOCTM MPM NycKe B NMOMO>XXEHWUMU 3BE3/bl, HO NpU ne-
PEKIMIOYEHUN Ha TPEeYronbHUK NoTpebnaeman MOLHOCTb
yBENUUMBAETCA BO CTOMbKO XK€ pa3, Kak v Mpu NpAMOM
nycke. MNMostomy Grundfos He pekomeHAyeT MCMOMb30-
BaTb NMyCK METOAOM 3B€34a/TPeyronbHuK.

Myck anekTpoasurarens

yepes aBTOTpPaHcdopmaTop

Cnocob nycka anekTpoaBurartenda uepe3 aBTOTPaHC-
dopmatop yBenuumBaeT MyCcKOBOM TOK B 2,5 pasa B
CpaBHeHUM C paboToW Hacoca Ha MOMHYK Harpysky.
MoTpebnAaeman MOLWHOCTb TaKXe yBenuMuusaetca B 2,5
pasa, HO TOMbKO NMPUMEpPHO Ha 1 umkn. Takon cnocob
nycka [OSDKEeH BCEraa MCronb30BaTbCA Mpu NnpumeHe-
HWUK BNeKTpoABUraTenen MOLWHOCTLIO CBblle 75 KBT.




10. MOHTAX TPYBOIMNPOBOA

N SNEKTPUYECKOIO OBOPYAOBAHUA
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Puc.114 Sawmra yctaHOBKU

Mocne nogbopa NoaxoAALLero nyckaTenda anekTpoaBu-
ratena n cnocoba 3awmTbl CUCTEMbI HEOOXOAUMO Onpe-
Lenntb TMN 1 pasvep kabens.

MpoBoga n kabenu NOAXoAAT ANA BCEX BUAOB ycTa-
HOBOK:

* B CyXOM MecTe

* BO BITaXXHOM cpene unm B NOrpy>KeHHoOM nono>XxeHun

* BO B3pbIBOOMNACHOW cpeae

* nof 3emnen

* B TPOMUKax (AOMKHbI ObITb 3aLUMLLEHbI OT HALLECTBUA
TEPMMUTOB)

lMposoaa v kabenu MoryT UMeTb Kak antoMMHUEBYHO, Tak
N MefHyto cepauesunHy. Medb MMeeT camyto BbICOKYHO
NMOTHOCTb 3NIEKTPMUECKOro TOKa Ha eAMHULY NnoLanu,
cnepoBsaTtenbHHO uepes3 MpPoBOA4 C MEAHOM CepaLeBu-
HOW MOXXHO NponyckaTb O0MNbLLIMKM TOK.

[nA onpepneneHvA CceueHWA MNpPOBOOOB M Kabenew,
OuUeHb BaXXHO YUMTbIBaTb Kak MNOTHOCTb TOKa, Tak M Mo-
Tepy HanpaxXeHua B Kabene, BedylleM K aneKTpoaBu-
ratento. Hacoc v anektpogsuratens 6yayTt paboTatb
B OMNTUMANIbHOM PEXMMe NMpu TOM HarnpAXeHUK, Ha Ko-
TOpOe paccuuTaH anekTpoasuratens. CnenoBatensHo,
PYHKUMOHArbHbIE BO3MOXXHOCTU OYAYyT CHWXEHbI NMpw
NOTEPAX HANPAXEHWUA B CETU.

MoTepn HanpsaxeHWA B Kabene OT MyckaTenA A0 3nek-
TpoaBuratena Mpu HOPMasbHbIX YCMOBMUAX OOMKHbI
ObITb OrpaHnuyeHbl Makcumym Ao 3-5%. bonee Bbicokne
noTepu AOMYCTUMbI TOMbKO B Cllyuae MEeCTHOro nepe-
HanpmxeHuA. NOTHOCTb TOKa M NOTepW HanpPAXEeHWUA
[OIMKHbI ObITb MOACUMTaHbLI BPYUHYHO, HO npolle Oyaet
06paTnTbCA K NocTasLLmMKam kabena u 3anpocutb Quick
Selection Table (tabnuuy 6bicTporo noadopa), kotopan
npeacTasfieHa Ha crneayoLwen cTpaHuLe.
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10. MOHTAX TPYBOIMNPOBOJA

N SNEKTPUYECKOIO OBOPYAOBAHUA

MpAMOK NycK OT ceTu unu yepes aBToTpaHcdopmaTop
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HanpsaxeHua: 3% \
3
Temnepartypa
oKpy>XatroLLen
cpenpl: 30°C 2
10 15 20 30 40 5060 80 100 150 200 300 L(m)

Puc.115 Tabnunua 6eicTporo nogéopa oT rocTaBLyMKa Kabera

MpuMep ocHOBaH Ha NokasaHWAX auarpaMmbi: Mpumep
[na cetn ¢ HanpsxeHnem B 500 B gonyctnman anvHa
Tok, noTpebnAembln anekTpoasuratenem 28 A kabena BbyneT pasHa:
Heobxoanmana anvHa kabena 40 meTpoB 500
MwuHuManeHoe ceueHune kabensa 3x4 Mm? L= 380 x AnvUHa, B3ATaA U3 guarpamMmb|

[Mpu TOKe 28 A 1 nNoTepAX HanpPmXeHUA MakCUMyMm 3%
kabenb 3x4 MM? He MOXET ObITb ANWHHEE 57 METPOB.

[nA anekTpuyecknx CeTen C HamnpmXEHUEM, OTIIMUHBLIM
o1 380 B, annHa pomkHa 6biTb COOTBETCTBEHHO Mepe-
cuuTaHa.

142 BE> THINK > INNOVATE »




10. MOHTAX TPYBOIMNPOBOA

N SNEKTPUYECKOIO OBOPYAOBAHUA

I'chx AneKTpoasurartena nepeknyeHnem co 3Be34bl Ha TPeyroibHUK
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oKpy>XatroLLen 1 1

cpenbl: 30°C 2 L \— 2

10 15 20 30 40 5060 80 100 150 200 300 L(m)

Puc.116 Tabrmua 6bicTporo nogbopa ot rnocraBLumKa Kaberna

[Mpumep ocHoBaH Ha NokasaHWAX Auarpammbl: I'IpVIMep
[Ona cetn ¢ HanpAxeHnem B 500 B, gonyctuman anvHa
Tok, noTpebnAembln anekTpoasuratenem 28 A kabena 6yneT pasHa:
Heobxoanmana anvHa kabena 40 meTpoB 500
MuHumaneHoe TpeboBaHue K Kabento 3x2,5 Mm? L= 380 x AfIMHA, B3ATaA U3 auarpaMmbl

[Mpu notpebnaemom Toke 28 A 1 NOTEpPAX HaANPAXKEHWA
mMakcumyMm 3% gapa kabena 3x2,5 MM2 He MOryT ObITb
AnvHHee 53 MeTposB.

[nA anekTpuyecknx CeTen C HanpmXEHUEM, OTIIUUHBLIM
ot 380 B, anvHa gomkHa ObITb COOTBETCTBEHHO MNepe-
CUYMUTaHa.

oV

GRUNDFOS 2\




10. MOHTAX TPYBOIMNPOBOJA

N SNEKTPUYECKOIO OBOPYAOBAHUA

MpAMON MycK aneKTpoABUraTena oT CeTu
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Puc.117 Tabrmua 6bicTporo nogbopa ot nocraBLumKa Kaberna

[Mprmep ocHOBaH Ha NokasaHWAX Auarpammbi: I'IpVIMep
[na cetn ¢ HanpsaxeHnem B 240 B gonyctrman anvHa
Tok, noTpebnAembln anekTpoasuratenem 28 A kabena BbyneT pasHa:
Heobxoanmana anvHa kabena 40 meTpoB 240
Pa3mep kabena 3x10 mm? L= 220 x ANWHA, B3ATAA U3 AnarpaMmbl

[Mpu notpebnaemom Toke 28 A 1 NOTEpPAX HaANPAXKEHWA
makcumyM 3% kabenb 3x 10 MM? He MOXXET OblITb ANWH-
Hee 56 MeTpOB.

[nA anekTpuyecknx CeTen C HanpmXeHUEM, OTIIMUHBLIM
oT 220 B, anvHa gomkHa 6bITb COOTBETCTBEHHO MNepe-
CUMTaHa.
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11. YCTPAHEHWE HEUCIMPABHOCTEM

YcTpaHeHue
HeucrnpaBHOCTEM

'nasa 11
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11. YCTPAHEHWE HEUCMPABHOCTEM

O6paTHbIM KnanaH ¢ 06X0AHbIM
KaHanom J4 mm
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Bonblve konebaHuA Bona
[aBrneHua us-3a nBuxetca
rmapasnMueckoro ¢ 6onbLUoH
yoapa CKOPOCTbIO
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& l Bopa onyckaetca
nog, A4eNCTBUEM

CnvB npu ocTaHoBke

[MoBTOPHOE 3anonHeHue,

Hacoca Korga soga uaet Hasag

CUINbl TAXKECTH

Puc.118 MNigpasnuueckmii yaap

MmapaBnuueckuun yoap

Ecnn ropusoHTanbHbIM HanopHbIM TpybonpoBoa, W3
CKBaXXWMHbI NPOTAXKEHHbIM M Manoro anamerpa, 3To npu-
BOAMT K YBEMMUUEHMWIO CKOPOCTU BOAbI, U NPW OCTAHOBKE
Hacoca MOXEeT BO3HUKHYTb MMAPaBNUUEcKWi yaap.

Mpn ocTaHOBKe Hacoca BoAa, TEKyLaA Mo ero BepTH-
KanbHou Tpybe, BbICTPO OCTAHOBUTCA BCNEACTBUE rpa-
BUTaLIMM.

[MoTOK BOAbI, HAXOOALMUCA B FOPU3OHTaNbLHOM Tpy6o-
nposoge, OyaoeT OCTaHaBnMBaTbCA MOCTEMNEHHO M3-32
noTepb Ha TpeHue. STO CO3[acT BakyyM B BEpTUKalb-
HOW TpyOe, uTO MpVBEAET K pasfeneHuto BOAAHOro
ctonba, v Boga byneT nepexoauTb B COCTOAHWE napa.
Koraa noTok BoAbl B rOPU30OHTanbHOM Tpybonposoae
MOTEPAET CKOPOCTb, BCIEACTBUE CO34aHWA Bakyyma B
BEPTUKarbHOM Tpybe BoAa HAUHET BcacbiBaTbCA obpar-
HO B CKBa>KUHY.

Koraa o6patHbIM MOTOK BOAblI BCTPETUTCA C y>KE Haxo-
OAlenca B BepTvKanbHOM Tpybonposoae BOAOM, MPo-
M30MAET rmapaBnMueckui yoap. Mmopaenvueckun yoap
NPOU3BOAMT CUMbHBIA LUIYM M MHOTAA MOXET HaHecTu
noBpexaeHnA yCTaHOBKe.

BE> THINK > INNOVATE »

PeweHue npobnembl

Ota npobrnema MoXeT ObITb peLleHa ycTaHoBKOM 50-nu-
TPOBOro Mem6paHHOro 6aka, B KOTOPOM BePTUKaNbHbIN
TpybonpoBsoa 6yaeT COeanHEH C rOPU30HTarnbHbIM. [Mpur
OCTaHOBKe Hacoca Boja M3 6aka HauHeT cruBaTbCA, U
Takum o6pasom ByneT npesoTBpaLLeHO BOSHUKHOBEHUE
Bakyyma. bak Oyaet HanonHATLCA CHOBA, Koraa Boaa us
ropu3oHTanbHoM Tpybbl NoTeueT B oO6paTHOM Hanpas-
neHuu.
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MpoGnema: PeweHue 1: PelwieHue 2:

— =
| |

PEL Tpy6bI +
Koppoaua Tpy6 TpyGbl 3 Hepxa-  @nacTMuHble Npo-
BeloLen ctanu KInagku B CTblKax
Tpybonposoaa

Pewenue 3: Pewehne 4:

PEM Tpy6bl,

chnaHuesble CKBaXXWMHHbIN LUNaHr
U1 ¢ pessbom

Puc.119 PasnuuHbie meToab! MPeaoTBpaLLeHUA Uit YMEHbLIEHMA KOPPO3un Tpyo

Koppo3ua Tpyo

B HEKOTOpPbIX CKBaXXMHAxX BOAA MMEET Takoe MIoxoe Ka-
YeCcTBO, UTO BepTUKanbHbIM TPYOONPOBOA, HAXOAALLMI-
CA B CKBaXXMHE, MOXET ObITb NOABEP)KEH KOPPO3UK, He-
3aBMCMMO OT TOrO, MMEETCA NN Kakoe-Mbo MOKpbITUE
WM OH OUMHKOBaHHbIN. BepoATHee Bcero, Uto OCHOB-
HOM NMPUUMHOM TaKOM KOPPO3MMHOM arpeccum ABMNAETCA
BbICOKOE COAEP>KaHWe yronbHOM KMCMOTbl B BOAE.

PeweHue npobnembi

B HacToALlee BpeMA MMEETCA HECKOIbKO pPeLUeHni Ha-
cToAwen npobnembl. OLHUM U3 HUX ABMNAETCA UCMOMb-
30BaHWe BEPTUKANbHOM CKBaXXMHHOM TPyObl U3 HepKa-
BEIOLLEMN CTarM, KOTOPaA UMEET TaKyH >Ke KOPPO3UMHYIO
CTOMKOCTb, Kak 1 cam Hacoc. Ho nyuue Bcero ncnosnb30-
BaTb TPYObl, CAEMNaHHbIe U3 HEMPOBOAALLMX MaTepUarios.
[nA oTHOCUTENBHO HEBOMbLUMX HACOCOB, C AMaMETPOM
HanopHou Tpy6bl A0 50 MM (2”), ByAeT 3KOHOMUUHEE U
npakTUuHee, C LieNnbio NpeaoTBpaLLeHA KOPPO3uu, UC-
nonb3oBate PEL n PEM Tpy6bI. Takne Tmnbl Tpy6 npume-
HAIOTCA Npu anvHe Tpybonpoesoaa Ao 100 meTpoB. ITH
TpyObl COEAMHAIOTCA C HACOCOM M YCTbEM CKBaXKUHbI C
NMOMOLLbIO 9MaCTUUHbIX MPOKNAAoK B CTbiKax Tpybonpo-
BOZOB. Mcnonb3ynTe TUnbl C BHYTPEHHUMU NOALEPXKM-
BalOLWMMKN BTynkamu. bonee Toro, o6esonacbte Hacoc
C MOMOLLIbIO NMPOBOAOB M3 HEWIOHA WMWY HEepP>XaBEIOLLEN
ctanu. nA 6onbLlwmx HACOCOB, C AMaMETPOM HaropHOM
Tpy6bl 0T 50 MM (2”) 80 150 MM (6”’), LOMKHbLI MPUMEHATbL-
cA wnaHru u3 PEM nonvmepa vnu cneumanbsHble, TMNa
«Well Master®». Ha pbIHKe WMPOKO npeacrasneHa co-
eOuHUTENbHaA apMartypa AnA 9TUX TUMOB LWNaHros. Mpu
MCMONb30BaHUM NNacTUKOBbIX TPYO kaberb, yxoaAaLwmm
B CKBa>KMHY, AOMKEH ObITb Ha 4% OfMHHEE BEPTUKalb-
HOW TPyObl Hacoca, Tak Kak OHa UMeeT CBOMCTBO BbITA-
rMBaTbCA NOJ, Harpy3KOoM.
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HOCTEM

Boaa,

ouuuieHHadA
OT necka
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Mpokauka
CKBaXKMHbI

OTpenutenb
necka

[Necok Ha
rny6uHe
CKBaXXMHbI
3abuBaet

huneTp

3awumra Hacoca:
Otaenutenb necka

MpoGnema:
CkBaxkvHa, 3annbiBaroLan
NeckKom

3awmra cKBaXkuHbI

Puc.120 lMNpobrembl ¢ MeCKoM U criocobbl UX pa3peLLeHnA

CKBa>KUHbl,
3annbiBaloLLMe NecKom

HekoTtopbie CKBaXKMHbI CHabeHbl ounbTpaMu, KOTo-
Pble He MOryT NPpenATCTBOBaTb MPOHUKHOBEHUIO Necya-
HbIX YaCTHULL.

Utobbl NpefoTBpaTUTb MOBPEXAEHUEe Hacoca, HWxe
Hero MHoraa ycTaHaBMnMBatOT OTAENUTESNb Necka.

Otpenutens necka pabotaer No MPUHLUMNY LIMKITOHA,
OTAENAOLLEro Necok OT BOApl, rAe necuaHble yacTvLpl
nagatoT BHM3, HA OHO CKBaXKMHHOIO omnbTpa. ITO He
ABMAETCA OMTUMarbHbIM PeLleHreM NpobremMsl, Tak Kak
necok Gynet 3abusartb OUNBLTP CKBaXKMHBI M, CregoBa-
TenbHO, NOTPedyeTcA perynApHanA ero ouMcTKa.

BE> THINK > INNOVATE »

PeweHue npobnembl

Havnyuwmm pelueHvem 6yaeT npokadyarb CKBaXKWHY,
MCMonb3yA MakcuMarnbsHble paboune napameTpbl Haco-
ca. [Mocne Toro kak necuaHble YacTuubl OyayT yaaneHsbi
n3 dounbTpa (CTakaH C BOAOW AOIMKEH BbIMALETb Kpw-
CTanbHO UYMCTbIM), HACOC HEOOXOOMMO OTPErynupoBaTh
Ha paboTy MO cambIM HU3KMM MapaMmeTpam M yCTaHo-
BWTb HanopHbIK 6aK ABOMHOro obbema, UYTobbl yMEeHb-
LUMTb MaKCUMarbHyt0 NOTPeOHY NPOU3BOANTENBHOCTL
Hacoca, yaanuTb OAHO Ui asa pabounx koneca u3 Ha-
coca (11 nogobpaTtb MeHbLUMIA HACOoC).

KornunuecTtBo necka, NpoXoAfALLero uepes unsTp, yee-
NAUMBAETCA NPOMOPLIMOHANbLHO KBagpaty —pacxoaa
BOAbl.

Ecnu necok NMPOHUK CKBO3b q)Mﬂpr, TO nydyuwle yoanntb
9TOT NEeCOK M3 CKBaXXUHbI, YeM MO3BO/TIUTbL eMy OCeCTb
Ha AHO.
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KonbLeBoun LiHkoBan Hep>kasetoLuan
3aKUM nnacTuHa

LInHkoBana
nnacTtuHa

"‘I,\\“/, ¢

Puc.121 Bawmra Hacoca 1 nogaroLLeri Tpybbl OT KOPPO3nmM

Kopposua Hacoca u Tpyo PeweHune npobnembl

B onpepeneHHbIX CKBa)KMHaX, coAep>Kalunx ropadvyro B Takmnx ckBakmHax A0nXHa NPpUMEeHATbLCA KaTtoAaHanA 3a-
WNu arpecCuBHYIO BOAY, TAKMX KaK reoTepmarbHble Uin LMTa Hacoca M HarnopHOW TPyObl, NyTemM 3akpenneHus
LUIAXTHble CKBa>KUHbI, MOXET BO3HUKHYTb KOPPO3WA Kak LIMHKOBBIX aHOAHbIX NMNACTUH HUXKE YPOBHA MOA3EMHbIX
Hacoca, Tak 1 TpyObl. BOJ, Ha pacCTOAHMKM APYr OT Apyra Makcumym 3 meTpa.

LinHkoBaA mnactMHa JomkHa ObiTb 3aKpenneHa Takum
06pa3om, uToObl MeXAy HEW U CTanblo, KOTOPY Tpe-
OyeTCcA 3aWMTUTb, CyLECTBOBANO 3MeKTPUYeckoe Co-
eanHeHve. KonnuectBo Takux MnacTUH OnpenenAeTcA
arpeccuBHOCTBIO MEPEKAUMBAEMOM XXMOKOCTU WU MIo-
Lwaabio NMOBEPXHOCTH, KOTOPOW Heobxoauma 3alumta.
KonunuecTtBo UMHKa, cocTtaBnatollee 20% UncToro Beca
aneKTpoaBUraTens, Hacoca W BepTUKanbHOW TPyObl,

00bIYHO [OCTaTOYHO AnA ﬂpO,EI,Oﬂ)KVITeﬂbHOl)'I 3alMnTbI. n
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Puc.122 lNonHoe TexHnyeckoe 00Cr1yXMBaHNE CKBaXKMH

TexHuueckoe o6cny>xusaHme
NPOCTbIX CUCTEM BOA,OCHAOKEeHUA

B 3aBucumocTtn ot XapakKTepUCTUK OTOENbHbIX CUCTEM
BOOOCHAOXXEeHMA, ONTUMarbHbIe nepuoabl TexHM4YecKo-
ro OﬁCHy)KVIBaHVIFI CKB2)XWH MOryT 3HauMUTEeNbHO OT/n-
yaTbCA.

B cuctemax BomocHab)XeHuA AnA HebonbLIMX [OMOB,
CO cpedHuM noTpebrneHnem Boabl 1 M3/aeHb, cpeaHecy-
TOuHOe paboyee BpemA TUMMUYHOMO Hacoca CO BCTPOEH-
HbIM 3nekTpoasurarenem mowHocTtetlo 0,75 kBT 6ynet
COCTaBIATb MaKCVIMyM 1 yac, COOTBETCTBEHHO NoTpe-
6nAeman MOLLHOCTb 3a rog 6yaet — 300 kBtu.

Mpy Takom nNoTpebneHuu, C TOUKKU 3PEHUA SKOHOMMU-
HOCTW, HET CMbICra B MPOBEAEHUM TLIATENBHOMO TEX-
HWUYeCcKoro oBCny>XMBaHWA, gaxe ecnu notpebnAeman
MOLLIHOCTb YABOUTCA, TaK Kak CTOMMOCTb Takoro oocny-
>KMBaHUA HAMHOIoO NPeBbICUT 3KOHOMMIO.

TwarenbHOe TeExHUUecKoe OﬁCJ'Iy)KVIBaHMe TaKow cucTe-
Mbl UMeeT CMbICIT NMPOBOANUTb TOINbKO MPU BO3HMKHOBE-
HUK cnenyrouwmx np06neM:

BE> THINK > INNOVATE »

* MOBPEXOeHUe SMEKTPUUECKUX KOMMOHEHTOB TMpw
yaape MOnHuu

° Hanuuue 3HaAUMUTENbHbIX OTIIOXKEHUIM B CUCTEME, Ono-
KUPYHOLWMX NPOXOXXAEeHME BOAbI

* MpoTeuka BoAbl CKBO3b KOPPO3UMHbIE AbIPbI

* YMeHblUeHWe YypOBHA BOAbl B CKBaXXMHe, OrpaHnyu-
Bawouliee pa6oume napamMeTpbl Hacoca

YMeHbLUeHWEe YPOBHA BOAbl C TEUEHWEM BPEMEHM MO-
XKeT ObITb CNEACTBMEM HECKOIbKMX thakTopoB. OaHoM
M3 MPUUMH MOXET ObITb MCMonb3oBaHWe OOMbLIOro
KOnMuecTBa BOAbl U3 CKBaXKWMHbI B 3aCyLUIMBOE BPEMA
roga. [lpyron npuunHom MOXeT cTaTb 06pasoBaHne Mu-
HeparnbHbIX OTNIOXKEHUM U 3apacTaH1e KOPKOW CKBaXKMH-
HOr0 MNK rPaBUMUHOMO CHUMNBTPOB.




YCTPAHEHWE HEUCIPABHOCTEWM

¢ ) A
A

Kucnota u rekcametacpocdar
yMeHbLLAT pasmep yacTuu,

KOTOpbIe YAAnNATCA OUMLLAIOLLIMM

BblKaunBaHWeM BOAkbI.

MckntounTe nonagaHne KUCMOTHBIX OCTaTKOB
 rekcameTagpocdparta B 03epa U UmcTble
BOA0EMbI, UTOGbI He NMPUUMHUTL BPeL.

BbikauvBanTe XXMAKOCTb Ha 3eMITHO,
raoe oHa npeBpaTtuTCA B CONb 1 BOAY.

Puc.123 BoccTaHoBNeHMe CKBaXXUHbI

BoccTtaHOBNEeHMe CKBa>XMHbI

MageHve ypoBHA BOAbl B CKBaXXMHe, 0OYCrOBMNEHHOE
obpas3oBaHMEM OTMOXEHWUM W 3apacTaHWeM KOPKOM
CKBa)XMHHOIO W rpaBUMHOIO OUMLTPOB, MOXET ObiTb
yCTpaHeHo nyTeM okucrieHuA. C MoMOLLbIO LWnaHra, Ta-
KOW >Xe ANMWHbI, KaK U ANUHA CKBaXKWHbI, B omnbTp 3a-
nusaetcA conAxana kucnota (HCI). KonnuecTso conAHom
KUCMOTbl OOMKHO ObiTb paBHO v Gonblie obbema
dounbTpa. STOT PACTBOP KUCNOThI AOMKEH ObITb OCTaB-
neH B CKBaXKMHe NpUMepHO Ha yeTbipe yaca.

3aTteM Ha IHO CKBaXKMHbI OMYCKaeTCA HAacoC U paGoTaeTt
B TEUEHMEe yaca Npu MakcUMarbHbIX napamerpax. 1ot
npoLecc NoBTOPAETCA A0 TEX NOP, NoKa XapakTepucTy-
KW CKBabKWMHbI HOpManuaytotcA. Ecnu nocne AByx wiu
Tpex NOBTOPOB CKBaXXMHA He NPUAET B HOpMarnbHOe Co-
cTOoAHWEe, HEOOXOAMMO NMPUMEHUTL rekcameTadgpocdart.

10 kr rekcametacpocdrata pacTBOpAOT MPUMEPHO B
500 nuTpax sogel npu Temneparype 60°C. C nomoLLbIO
LnaHra pacTteop 3anveaetcA B thunbTp. [anee B ckea-
XMHY 3anuBaetcA 500 nMTPOB BOAbl. JTOT PacTBOp
OCTaBnAT Tam NPUMEPHO Ha 2 yaca.

3aTem B TeUeHWe yaca CKBaXKMHA OUMLLAETCA BblKauu-
BaHMEM >XMAKOCTM MNPU MakCUMarbHbIX MNapameTpax
Hacoca. [Tocrne 3Toro NPoM3BOAUTENLHOCTE CKBaXKMHbI
CTaHeT TakoM, Kak M3HauarnbHOo, Unu Jaxe Bbiwe. Ecnu
CKBa)XXMHHaA Tpyba unu pmnbTp caenaxbl U3 cTanu, To
nyuLue Mcnonb30BaTb rekcametadocdar.
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Puc.124 Paboune rnapameTpbl CUCTEMBbI

CocTofAHue cucTembl

B 6onblumx cuctemax BOAOCHAGXEHMA, B KOTOPbIX Cy-
TOuHOe pabouee BPEMA NepeKkaynBaHnA BOAbI HAXOOUT-
cA B Npegenax ot 4 oo 18 yaco., AOMXHbI ObITb MPOU3-
BeAeHbl Crneayowmne n3MepeHun:

* KONWUECTBO NepeKkauMBaemMomn BOAbI
° MOMHbIX Harop
* noTpebrnAeMan MOLWHOCTb HACOCOB

Ha 6a3e aTux M3mMepeHu MOXHO YCTaHOBWUTL pabouee
COCTOAHME CTaHUMM, Ha3blBAaeMOe NoTPednAemMon MOLL-
HOCTbIO B YaC U UaMepAemoe B BaTTtax Ha Ky6VIl-IeCKVIl:1
MeTp nepeKkaunBaemMon BoAbl HA METP Haropa OT ypoB-
HA MOA3eMHbIX BOA4, OO0 BepxHeM Touku Boaopasbopa,
BKIOUaA NoTepu Ha TpeHue B Tpy6onpoBoae U Npeoao-
rneBaemMoe AaBreHue.

BE> THINK > INNOVATE »

daktop BpemeHu notpebnAemon mowHoctn Wh pac-
CUMTLIBAETCA Creayowmm 06pasoMm:

MoTtpebnexune (kBt-u) x 1000

Wh =
MepekaueHHana Boaa (M°) x MomnHbIN Hanop (M)
Wh = 93,6 x 1000 =5,2 KBT-u/m%/m
240 x 75

[nAa xopowo paboTarollerd CUCTEMbl AaHHbIM hakTop
Wh 06bluHO HaxoauTcA B npeaenax ot 5 Ao 6 kBT-u/m3/m.
Ecnu counbtp ckBaxkmHbl 3a6uT, To Wh dhakTtop yBenu-
unTCA. TO XXe camoe MPOM3OMIET M B Criyuae 3abMBKM
TpyO p>KaBuMHOM MnK unom. Takum obpasom, Wh chak-
TOP NOKa3bIBAET COCTOAHME CUCTEMbI BOOOCHAOXKEHWA.
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Wh/m3/m

1

KopposuitHble
OTBEPCTHUA

9 4 B BEPTUKabHOM

Tpy6e Hacoca

OKcnnyaTaunoHHble Pacxopl
[NA HOBOM CUCTEMbI

SKCI'IJ'IyaTaLI,VIOHHbIe pacxoabl Ha AeHb
TEXHUYECKOro OﬁCJ'Iy)KVIBaHVIH N OUUCTKHU

OKcnyaraunoHHble pacxoabl,
COKOHOMJSIEHHbIE MO CPaBHEHUIO
CO CTOMMOCTbBIO PEMOHTA

OKcnnyaTaumMoHHble pacxoibl Nocne 3aMeHsbl
TpYO, TEXHUUECKOrO 0OCINY>KMBAHUA Y OUMCTKM

1988 1989 1990 1991 1992

4 T T T T T

T T T T —>
1994 1995 1996 1997 1998

Puc.125 BrimaHne nonHoro TeXHMYECKOro 00CyXUBaHUA Ha SKCITyaTaLMOHHbIE Pacxombl

Mepuoanueckan ouncTka
M NONMHOE TeXHUUECKOoe
o6cny>xuBaHue

MnaHnpoBaHue patbl, Koroa Hanbonee BbIrOAHO MPO-
M3BOAMTbL OUNCTKY M TEXHMUECKOe 06CnyXunBaHue 60onb-
LUMX CUCTEM, MOXET ObITb NMPOM3BEOEHO C MOMOLLBIO
pacueta Wh cpakTopa, T.e. BPEMEHM MNOTPEeONAEMOn
MOLLHOCTM B BaTTax Ha 1 m® pacxona v Ha 1 M Hanopa.

Kak TornbKo HoBas cMcTema OTperynMpoBaHa v BcTynaet
B AIeMCTBUE, [OMKHbI ObITb OnpeaeneHbl HeoOXoauMble
pabouve napameTpbl ana noacueta Wh chaktopa Ha
nepBbIk MecAL, paboThl.

Mpumep:

Pacuet Wh chakTopa

MepBbIv MecAL, paboTbl

¢ 10800 v® — 06bEM NEpeKaunBaeMon Cbipor BOAbI
e 77 M — MOINHbIV CpeaHui Hanop

e 4211 kBT'y — MOLWHOCTb, NOTpebnAemana Hacocamm

h = 4211 x 1 000
10 800 x 77

Kak BMOHO M3 pUCYHKa, STOT pacueT caefnaH B Hauarne
pPaboTbl CKBaXKUHBI.

= 5,06

MepBble aBa mecAua paboTbi

* 20520 m® — 06bEM NepekaunBaeMon Cbipov BOAbI
e 77,5 M — MOMHbIK CPEAHMI Hanop

* 8055 kBT1'u — MOLLHOCTb, NOTpebnaemMan Hacocamm

1 — 8055 x 1000

= = 5,065
20520 x 77,5
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Wh/m3/m
—
OTtnoxeHua
9 4
8 4
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°
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Puc. 126 MNnaHupoBaHue MOMHOro TEXHMUECKOro 0BCYXMBaHMA

Nepunoaunueckana ouncrka
M NMONIHOEe TeXHUUecKoe
o6cny>XuBaHUe (npoaonkeHue)

MepBbI rog, paboThbi:
* 168 480 M®* — 0ObEM NepeKkaumBaemMom CbipOKr BOAbI

e 77 M — MOMHbIA CPEAHUM Hanop
* 65 700 kBTu — MoLLHOCTb, NoTpebnAaeman Hacocamu

_ 65700 x 1000

Wh= s as0x77 %

JononHutensHoe noTpebrneHre COCTaBMAET:
AWh = 5,08 - 5,06 = 0,02 kBT1-u/M%/m
nocre ogHoro roga paboTsbl.

OTO AONOnHUTENBLHOE n0Tpe6neHme MO>XeT BOSHUKHYTb
BCcneacreue:

1. TOHWXKEHWA YPOBHA CKBaXXWMHbI MO MPUUMHE 3aKy-
nopku comneTpa.

2. N3Hoca 1 nonomku Hacoca, cHwxatowmx ero K.

BE> THINK > INNOVATE »

3. OTnoXeHuA oxpbl, Una u T. 4. B BEPTUKanbHOM Tpyoe
W B opyrux Tpybax c BOAOW, UTO YBENMUMBAET NOTEPH
Ha TpeHve B TpybonpoBoae M, cregoBaTenbHO, CHU-
»KaeT paboune xapakTepUCTUMKKU Hacoca.

4. Toro, uto BepTuKanbeHaA Tpyba u apyrvue Tpybbl, No-
BPEXAEHHbIE KOPPO3Uen, MPUBOAAT K NOTepe BOAbI,
W, cnegoBaTenbHO, YBenMuMBatoT BpemA paboTsl Ha-
coca.

5. MoBbILEHHON COMPOTUBIIAEMOCTU UNbTpa  MNpu
yCTaHOBKE HaropHOro counbsTpa.

Mpu nepekaunBaHnM CbIpOW (XONOAHOM) BOAbI AOMON-
HUTenbHoe noTpebneHne GyaeT pasBMBaTLCA COOTBET-
CTBEHHO napabonuueckon kpuson Ay = C x x2. Ay —
3710 KBT-U/M%/M,

C — 3T0 NOCTOAHHbLIN hakTop, X — 9TO BpemA paboThbl,
BbIpa)XEHHOE B rogax. d1a KpuBaA He ABnAetcA abco-
MIOTHOM, TaK Kak MEHAIOLMECA YCMOBUA, KacaroLumeca
XMMMUECKOro cocTaBa MOA3EMHOM BOAbl M reorpadu-
YECKOro NMOMOXKEHWUA CKBaXKMHbI, CO BPEMEHEM MEHAKOT
Xapakrtep OTnoXeHur. Noatomy Bbl AOMKHBLI MCMOMBL30-
BaTb HAKOMMEHHble paboune napameTpbl AnA pacuyeTa
thaktopos Wh n C.
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A Wh/m3/m

9 7] y

A

y = C x x
8 -
7 —
6 —
T T T » X
5 ‘97 ‘98 ‘99
OTnoXxeHus nepeoro roga
4 Trrrrrrrrrrprrrrrr ey P OTJ'IO)KeHMHBTOpOrOrOD.a
1997 1998

Puc.127 Pacuet nocToAHHOM

Pacuet noctoaHHoM (C)
MocTtoAHHaa C paccunTbiBaeTCA crieyowmm 06pasom:
Ay = Wh (nocne x net pabotel) — Wh (HOBaA ycTaHOBKa)
B npumepe Bbiwe:
Ay=5,08-5,06 = 0,02

Ay _ 0,02

C: X2= 12

= 0,02
rae X — KOnMyecTBo NeT (B AaHHOM npumepe 1 ron)

[varpamma Ha creayrowen CTpaHuue MCrnonb3yeTcA
ONA HaxXOXXAEHWA XapakTePUCTUKK MPUONM3UTENBHOIO
[OOMOMHUTENBHOrO NOTPEBNEeHuA.

OTa AnMarpaMma nokasbIBaeT, UTo Camour NPUonNusnTensb-
HOM KPUBOW [OMOMHUTENLHOrO NoTpebneHna ABMAETCA
KpuBaA anAa noctoAHHoM C, pasHou 0,02.

Ha aonarpamme ncnonb3yrTcA paHee ynoMAHyTble na-
PaMeTpbl, Kak HayanbHaA ToOukKa:

Q = 168 480 m3/ron,
H =77M

Llena 1 kB1'u = 0,15 US$

C = 0,02

HauvHaem c ropoBoro o6bema nepekaunBaemown
BoAbl = 168 480 m°/roa, HaxXOAMM TOUKY Ha FrOPU30H-
TansbHOM OCH.

M3 3TOM TOUKM BbIBOAMM BEPTUKAIBbHYHO MPAMYIO A0 TOU-
KW chakTMueckoro Hamnopa 77 meTpos. [NoBopauvsaem
BMNEBO W CrefyeM Mo ropU30HTanM, Noka He AOCTUrHEM
ueHbl 3a 1 kKBTu anektpoaHeprun. OnycTuTecb BHU3 MO
BEPTUKaNM 0 KPUBOW, COOTBETCTBYIOLLEN MOCTOAHHOM
C = 0,02 (oHa MOXeT ObITb HaWaeHa HEMHOro Bbllle
kpusow anAa C = 0,025). N3 aTOM TOUKM NOBEPHUTE Ha-
npaBo M ABUraMTeCb rOPM30OHTaNbHO OO MepeceyeHun
C NWHMEN, KOTOpaA COOTBETCTBYET OXMOAEMOW LIEHE
OOHOBMEHWA.

Kak BMOHO M3 guarpammbl, Haubornee 3KOHOMWUYECKM
LenecoobpasHan gata MofHOro TexHuueckoro obceny-
>KMBAHWA CKBaXKMHbI 3aBUCUT OT CTOMMOCTM paboT no
BOCCTa@HOBJIEHUIO €€ MepBoHavyanbHon adhekTMBHO-
cTw.
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11. YCTPAHEHWE HEUCMPABHOCTEM
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Bpema pekoHCTpyKumm

Puc.128 [narpamma rokasbiBaeT KOIMYeCTBO 1eT paboTsl, 0Ka KyMyrnATMBHaA CTOMMOCTb YBEITMYEHHOIO
MOTPeBEHNA 9HEPTUM HE CPABHAETCA CO CTOMMOCTBIO PEKOHCTPYKLIMM.
BameuaHue: B auarpavMme He YUMTbIBAETCA MHGDITALMA M MPOLIEHTLI Ha KaruTarl.

BE> THINK > INNOVATE »




11. YCTPAHEHWE HEUCIMPABHOCTEM

MpombiBKa
CKBa>KMHBbI
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Ouunctka 1 06HOBEHME 3aLUMTHOMO NOKPbITUA

BEepTUKarnbHOM Tpybbl Hacoca

Puc.129 OumcTka v npoMbIBKa yCTaHOBKM

Pacuet noctoaHHoM (C)
(npoaonmxeHue)

Tenepb MOXHO YCTAHOBWUTb MPWUMHY MOBbILEHHO-
ro AOMOMHUTENBHOIO MOTPEOneHWA U OOHOBPEMEHHO
onpenenuTb, CKOMbKO OyAeT CTOUTb BOCCTAHOBMEHWE
CKBaXKMHbI. [l0 OaTbl NMpPOBEAEHUA MOMHOro TexHUue-
CKOro o6cny)XuBaHWA NpoaormkanTe noacuet dakropa
Wh v noctoaHHoOM C, Tak Kak OHW MOTyT paauKanbHO
M3MEHUTLCA, eClM NpoLLecc 06pasoBaHUA OTNOXEHWI B
Tpybax U3MEHWUTCA UNW BEPTUKalbHbIe TPYObl ByayT no-
BPEXAEHbI KOPPO3UEN.

C HOBbIM 3HaueHWeM koadpcpmumeHTa C MoxHO Gonee
TOUHO OMpeaenuTb AaTy BOCCTaHOBIEHUA.
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