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CornacHo cbopHuka ykasaHmin CSTB, HapylieHus pexmnmoB paboTbl, MPOSBASIOWMECS B OTO-
NUTENbHBLIX YCTAHOBKAx Mpu OTCYTCTBMM MepP NPEeAO0CTOPOXHOCTU, CBA3AHbI C :

* OT/IOXXEHNEM HAKUMU, LLIAMOM U KOPPO3MEN;

* HAKOMNIEHMEM MOJIOCTEN ra3o0B.,;

* rnagpaBnMyeckon pasbanaHcUpPOBKON;

* NOBPEXAEHNAMN BCNEeACTBME 3aMep3aHms BOAbI.

MccnepoBaHma nokasanu, 4To 9TU HapyweHus paboThl BCerga aBnasioTCs pedyibTatoM B3aMMo-
LENCTBNIN MeXy YCTaHOBKOW U XUOKOCTbIO, KOTOPas B HEW LMPKYNPYET.

JaHHas pa60Ta KacaeTCd, rMmaBHbIM o6pa30M, rmapasnyeckon YaCcTu OTOMNUTESbHbIX YCTaHO-
BOK, MCMOJIb3YIOLWMX B Ka4eCTBe TernjioHoCnTena soay.

Ee uenb - N3Yy4nTb MHCTPYKLUUN U npaBuna, rmapasiandeckme npoueccol N gaTb npaktn4eckmne
YKa3aHu4a ond npuMeHeHna B OTONMUTEJIbHbIX YCTaHOBKax.

[ns 3TOro Mbl paccMoTpUM criegytoLuye pasgenol:

1) NaydeHune yka3aHuii npy ncrnoib30BaHny KOTJI0B CPEQHEV 1 O0/IbLLION MOLLHOCTU

Mbl NpeanoXum NpakTUYeckKne peLleHns ans Kaxaoro N3 aTux ykasaHuii.

2) mapasanyeckme cxemsol

PelweHns, npeajioXkeHHble B npe,u,bl,u,yu_l,eﬁ rnasee, 6yﬂ,yT BKJ1IO4YEHbI B 3TN CXEMbI.

3) Paboune xapakTtepucTnk HECKOJIbKNX CeTel N HaCOCOB.

Mol packpoeM 3Ty TemMy anda 10oro, 4TOObI NOKa3aTb BAXHOCTb pacyeTa rmapaBian4eckmnx Kom-
NMOHEHTOB CETN N NX 6aJ'IaHCVIpOBKI/I.
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B cooTtBeTcTBUM ¢ NpunoxeHnemMm Ne2 MexnpodCcolo3Horo cornaweHus ot 2 uonsa 1969 r n
WHXEHEPHbIMW MpaBuiamMm, B Lenax obecnevyeHnsa onTUMasnbHOro NCMNOSb30BaHUA BbICOKNX
nokasarenen TenioodbMeHa COBpPEMEHHbLIX KOTNOB, crieayeT obpallaTtb 0cob60e BHMMaHMe Ha
ob6opyaoBaHne KOTENbHbIX.

Ons obecneyeHnss HAAEXHOCTM YCTAHOBOK KPOME yKa3aHui, NpUBEOEHHbIX N3roTOBUTENEM B
WHCTPYKLUMK, A0JKHbI OblTb COONI0AEHBI Cieaylowme 5 npasun:

1.

MocTosiHHO obecneynBaTtb AN9 KaXA0ro Kotna, BO Bpems paboTbl rOpenok, MUHUMaNbHbIN
NPOTOK, COOTBETCTBYIOLNIA HOMUHANIBHOM MOLLHOCTM KOTNa, NPUYEM pasHuua TemnepaTyp
Mexay NoJaloLen TMHMEN 1 0OpPaTHOM NMHUEN KOTNa A0/mMkHA ObiTb MeHbLue 45° K (npuno-
XeHne Ne2 MexnpodCco3HOro cornatlieHus ot 2 nons 1969r).

. ObecneumBaTtb NOCTOSIHHOE U 3P EKTUBHOE yaaneHne Bo3ayxa B /oObIX YCNOBUSX KOTNA U

Tpybonposoaos (Mexnpodcoto3Hoe cornatlueHue ot 2 uonsa 1969r - MHcTpykums “YoaneHne
Bo3ayxa”).

. ObecneynBaTb OOCTATO4YHbIA YPOBEHb BOAbI B ycTaHOBKe (MexnpodCo3Hoe cornalleHue

o1 2 nmiona 1969r - MHcTpykumsa “OTcyTcTBUe BoAdpbl. YCTpoiicTBa 6e3onacHocTn’”).

. ObecneymBaTh AOCTATO4HOE rMApOCTaTUYECKOE AaBneHne B KoTnax (npunoxeHune Ne2

MexnpodCcoto3HOro cornatueHms ot 2 niong 1969r ).

. MpuHMaTbL BCe Mepbl As n3dexaHns OTNoXeHus Hakunm (MexnpodCcolo3Hoe cornatlueHue

o1 2 uiona 1969r - NHcTpykumsa “lNMoanutoyHas soga”).

Mbi packpoem 3T nNaTb npasv U gagum 3dJieMeHTbl oTBeTa, NpuMeHuMbIe Ans oTonu-
TeJibHbIX YCTAHOBOK.

PACHET NMPOTOKA BOAbl B KOTJIAX

- MpoTOK B KOT/Z1IaX C BbICOKUMM NOKa3aTesamu TensiooomeHa (=116 kBT)

1/3 Qn £ HomuHanbHbIi < 3 Qn

‘ npoTOK ‘

3@

Pu x 0,86 Pu x 0,86
45 5
Qn = 0,86 Pu
15

Pu : HommHanbHasa nonesHast MOLLHOCTb KoTa , KBT.

Qn : HomMmrHasbHbIM NPOTOK, M3/4ac.
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1. MIPABUJIO N° 1 - MUHUMAJIbHbBIA NMPOTOK
1.1. l'mpgpaBnunyeckue NogkKl04YeHUs

Mpwn paboTe ropenku nnu ropenok odbecnedynsaTb HaNM4YMe B KOTe N KoTnax Tpebye-
MOIr0 MUHUMAaJTbHOIO NPOTOKA:

 Tosibko UNPKYSIGUNOHHBIMW HacocaMun

Qn
N

« [Mpy nomMoLLm PeLNPKYISILIMOHHBIX HACOCOB

0,86 P
> —

45 1\,

Q

-~ >

—

>
2.
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« [lonosHntenbHble ycTporicTBa 6e30nacHoOCTH

Tch - TepmocTar koTna Th e.c.s. - TepMocTaT BogoHarpesaTensd
CD - pene npoTtoka

- Cuctema aBToMaTn4eckoro ynpaseHus padboToi ropenkyu COBMECTHO C 3TUMKN HacoCaMu.
- NobaBneHue pene NpoToka, BK/IIOYEHHOr 0 NOCeaoBaTesibHO C TEPMOCTAaTOM KOTNa.

+ KackagHasi yCTraHOBKa KoTJ10B C peunpKyJIsaLnOHHbIM HACOCOM

3anopHbie ci ci
BEHTWN
C

- HarHeTaHme Hanopa peumnpKynsuMOHHbIM HACOCOM AOJIKHO OCYLLECTBNATLCS Ha KONEKTOP
06paTHOWM NMHUM 00 BCEX KOTOB.

- Qr + Qi £3 Qn paboTatoLero koTna.
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« KackapgHasi yctaHOBKa KOTJI0B, KaXblfi U3 KOTOPbIX UMEET CBOU PeLNPKYSISILIMOHHbIN HAacocC.

[ —
| P P P
O6paTtHble ' ' A
KnanaHbl
3anopHble BEHTUIN
o% O? C CepBONPMBOAOM
( \_ —

- Ansa Toro, 4Ttobbl n3bexartb napa3nTHbIX MPOTOKOB B Hepa6OTaIOLLI,VIX KOTNnax, Heobxoammo
YCTAHOBUTb O6paTHbIe KJjlanaHbl.

- Mpon3BoanTENLHOCTL HACOCOB > 0,86 P

>
i

rich<,
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O
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- C TepmMmoruvapaBssindiecknumM pacripeagesintesieM v UNpKyJisiLLlMOHHbIMW HacocaMu KOTJ10B

Mpu paboTe ropenku nnu ropesiok obecneyrBaTb HannM4YMe B KOTNE UK KOoTnax TpedyemMoro
MWHMMaJIbHOIO MPOTOKA.

MpoTok B

NepBUYHOM KOHTYpe =
______________ )7 3anopHeie MPOTOK BO

BTOPUYHOM KOHTYpe + 10 %

LmpKynsumoHHble
HacoCbl KOT/OB

fr—
|
|
S : JaTtumk TemnepaTypbl BOAbI KOTNa ANS
naxenu ynpaeneHnsa DIEMATIC-m Delta \g

lMocne OTKNIOYEHUS TOPENKN :
- Heobxoammas 3agepxka BpeMEHM A0 KOMaHAbl 3aKPbITUSA 3aNOPHOro BEHTUAS: 3 MUH.

- KomaHga oTknio4YeHnsa Hacoca KoTna BblgaeTcs npun noMmown KOHTakKTa OKOH4YaHM4A Xxoga
3arnopHOro BeHTunn4.

De Dietrich<O
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1.2. Tepmorngpasnu4yeckKkue pacnpegenurenu

* MpuHUMN paboTbl 1 NCMOJIb30BaHNE

<

Hacoc
NepBUYHOro
KOHTYypa

TepmorngpaBianyeckuil
pacnpegenutenb

KoHTyp
C

g

Féz;:ggi l
L.

KoHTtyp | KoHTyp
B A

KoHTypbl
C

MepBUYHbIN KOHTYP
Nnpon3BOACTBa Tenna

BTopuyHbIE KOHTYPbI
Ncnonb30oBaHnS Tenna

- He3aBMCUMOCTb KOHTYPOB.

- npOTOK B NepBNYHOM KOHTYpPE npeBbillaeT NPOTOK BO BTOPUYHOM KOHTYpPE KaK MNHNMYM

Ha 10%.

- CkopocCTb ABMXeHus BoAbl B pacnpeaenutene He 6onbwe 0,1 m/c.

- BbicokoTemnepaTypHble KOHTYPbI NOAKI0HAIOTCSA K BEPXHER 4acTu

TepMoOrnapaBian4eckoro pacnpepnenntend.

De Dietrich<O>
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« PacyeT pazmepoB TepMOruapas/indeckoro pacrnpeneamTess

0
Konnektop —>
nogaroLlemn
ANHUN
KoTna(os)

Konnektop &—
obpaTHomn
NNHUN
KoTna(o.)

OTtBepcTme ons
yaaneHus Bosayxa

D _r‘:'\—'—'—'—"‘

OTtBepcTue anga
yaaneHus wnama @2

Mopatowasn
nmHmna 1...n
BTOPUYHbIX
KOHTYpOB

O6paTHas
nnHna 1...n
BTOPWYHbIX
KOHTYpPOB

- Ncnonb3oBaHme npasuna 3D (NnpaBuno Tpex omameTpos).

- CkopocTb aBuxeHust Boabl B konnektopax ot 0,7 oo 0,9 m/c.

- CKopoCTb ABMXEHUS BOObl B pacnpeaenutene He 6onbwe 0,1 m/c.

- TepMmoruapaBnuyeckuii pacnpenennTenb OOKEH YCTaHaBNMBATLCA BEPTUKANBHO.

De Dietrich<O
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« MNpuHUMnuaasHas cxema TepMOoruapaB/INYeCcKoro pacrpenennTeris

Bo n3bexaHne 60sbLION BbICOTbI TEPMOrMAPABAMYECKOro pacnpeaenntens pekoMeHayeTcs
npeaycMaTpmBaTbh TOSIbKO OAHY NOAAIOLLYIO M 0OPaTHYIO NMHMM BTOPUYHOM ceTu. B aTom cnydae
pacnpegeneHne BO BTOPUYHOW ceTn OyaeT OCYLLECTBAATLCA C MOMOLLBIO OTAENbHbIX KOJ1EeK-
TOpOB.

Py4Hol . ABTOMaTMYeCKUiA
BO3A4YXO- T BO34YyXO00TBOOYMK
0TBOOYMK
oD
\ . 3D
e S 1
_____ _______._____'____H___________X_______.
.
g
—— R _X_ ______
| 3D
__________________ ' —-—-—F-—-—-—-—-—X—-—-—-—'
3D
|

Ypanenue wnama $50/60

De Dietrich<O>
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« [pagunkn
MM
A BHyTpeHHWI gnameTtp
700
Maduk
TEPMOraPaBINYECKOr0
L pacnpenenntens,
600 CKOPOCTb
TeyeHuna Boabl
0,1m/c
500
'I
V4
V4
400
V4
= ~
\\_,I
300 /
y 4
£/ Mpaduk
y Konnekropa
200 7/ nogatoLen NMHUN,
CKOPOCTb
£ TeYEeHMs BOObI
7 — 1m/c
100 2
M3/y
npnat=15K
Y
10 20 307140 50 60 70 80 90 100 110 120
3
35 M°/y BT
||||||||||||||||||||||:
500 1000 1500 2000 MouwwHocTs
yCTaHOBKM
600 kBT
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 lNpumep pacyerta

MowHocTb ycTaHoBkM : 3 x 200 kBT

- [poToK :

- OuameTp Konnektopa :

- AnameTp TepMOrnapaBianyeckoro pacnpenennTtens:

Mpumeyanua :

De Dietrich@_
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2. NPABUJ1IO N’ 2 - YOAJIEHUE BO34VYXA

2.1. OGecnevyeHne HenpepbIBHOro U 3¢ ¢peKTUBHOro BO3AYXOOTAEIEHUS :

ABTOMaTUYECKU
BO3yX00TBOOYMK

— 2

YpaneHune
wnama

g{rasoynaneHme @

069a3aTenbHbIN
BEPTUKASbHbIN
noabLeMm

G @7 Bopmocnvie

PaclumpuTenbHbiii 6ak )

=

- icnonb3oBaHne BO3OyXOOTAENUTENS C YCTAHOBJIEHHbIMY aBTOMaTUYECKUM U PYYHbIM
BO3QyXO0TBOAYMKAMMU.

2.2. Npo6nemsbi, CBA3aHHbIE C BO3AYXOM B OTONUTEJIbHbIX YCTAaHOBKaX

Bo3noyx Heob6xoaMM Os XXU3HN, HO OH HE LEHUTCA B OTOMUTESIbHbLIX YCTAaHOBKAX, TakK Kak
CcnocobCTBYET KOPPO3nKM 1 06pa3oBaHMIO LLamMa.

B oT0 rmaBe Mbl cHa4ana nay4mm nponCxXoXxgeHne aTux NpoLeccoBs, a 3aTeM pacCcMoT-
pUM CYyLLIECTBYIOLLIME MeTOabl 60pbObI C HAMN.

2.2.1. AcTO4HMKM NOSBNIEHUA BO3AQyXa

OHW MHOTOYNCNEHHBI ;

- Bo3gyx MoXxeT nonacTb NMpu HaNoJHEHUWN, NHOr4A BOAA COO4EPXUT A0 15 Mr/n kucno-
poaa, pacTBOPEHHOro B HeW. Npu HarpeBaHUn OH BbICBODOOXAAETCH - NepexoanT B
ra3oobpasHyo Gopmy.

- PacwmpuntenbHble 6akm HencnpaBHbl MM HENPAaBUIIbHO PACCHYMUTaHbI.

OTO MOXET €03aaTb B OTOMUTENbHbIX YCTAHOBKAX 30Hbl MOHMXXEHHOIO AaBfEHNS MO
OTHOLLUEHUIO K aTMOCHEPHOMY .

- YcTponcTea ang BO34yxX00TAENEHUS HENCTIPAaBHbI NN HEMPaBWUIbHO YCTAHOBEHbI.
- Andodyasna yepes nnacTmkosble TPYObI.

Ho kak BO34YyX MOXeT nonacTb B YCTAHOBKY Nog AaBJieHnem ?

OTO sBNEHME onmMpaeTcs Ha GU3NYECKNIA NPUHLNM, KOTOPbIN U3HAYaslbHO HE NMPUHUMALIOT
BO BHMMaHue. Tak, HECMOTPS Ha NOBbLILLEHHOE AaBfieHNe, KOTOpoe nNpeobnagaeT B CUC-
Teme, BO34yX, TEM HEe MeHee, MOXeT Tyaa NPOHUKaTb: BCE 3aBUCUT OT ero cTeneHu
HaCbILLLEHUA.

De Dietrich<O
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3akoH leHpu:

leHpwn, anrnmnckmin pmamk 19 Beka, nayyan CMeCu XnNOKOCTb-ra3 M OTKPbIS 3aKOH, KOTOPbINA HO-
CUT ero ums :

C=K(T)xP
roe :

C - konnyecTBO rasa, pacTBOPEHHOIO B XUAKOCTM.
K (T) - koappuumeHT nornoLeHmns XmaKkocT B 3aBMCUMOCTY OT TeMnepaTypbl.
P - otHocuTensHoe gasneHne cmecu.

BblBOA, : MPY HEKOTOPLIX YCMIOBUSAX TEMMEPATYPLI U AABNEHUSA, XUOKOCTb COAEPXMUT 60JibLIE 1K
MEeHbLLE PaCTBOPEHHOIro rasa.

nOCMOTpI/IM Ha cnepymouem pncyHke, Kak 3ToT 3aKOH NMpUMeHUM Oona OoTonnTesibHbIX yCTa-

:
J

BbicBOOOXAEHNE BO3ayXa PacTBopeHune Bo3ayxa

KoTten [MoBepxHOCTW Harpesa

Harpes Boapl OxnaxageHune Boabl

Mpn HarpeBaHUM BOAObI B KOT/IE €€ MOrnoLwarLas crnocobHOCTb YyMeHbLIAeTCH, 1 byneTt Habmto-
[aTbCA MPOTMBOMNOJIOXHbINA 3 PeKkT: BO3AYyX OTAENAETCA 1N NepexoanT B ra3oobpa3Hoe COoCTo-
sHne. CornacHo npasuna Ne2 npeaycMOTPEH BO34yXO0TBOAYMK HA BbIXOAE U3 KOTAA.

HaobopoT, Koraa Boaa oxAaXxaaeTcsa B HarpeBaTellbHbIX YCTPOMCTBAxX (pagmaTopsl, “Tensbli
non”), ee nornowiaroLlas CnocoOHOCTb ByaeT yBenm4mMBaTbCA.

B cnyyae, kak Ha 3TOM PUCYHKE, MOXET TakXke okasaTbCs, 4TO BoAa “BTArMBaeT” BO34yX Yepe3
CTbIKM UM TPYObl, HECMOTPS Ha TO, YTO AaBNeHMe BOdpbl NPeBbILLIAeT aTMOCHEPHOE.

2.2.2. MeTopbl yaganeHus Bo3gyxa

Bo BceM MHOroo6pasunu CyLLLECTBYIOLLMX PELLEHUI AN BO3AYXOOTAENEHUS B YCTAHOBKAaX MOX-
HO BbIOENUTb 2 OCHOBHbIX METOAA, NCNONb3YIOLLNX:

- rmapaBfnyeckme yCTponcTea (YCTPOMNCTBA 4151 OTBEAEHUS ra30B, BO3AYXOOTBOAYUKN ...);
- XUMN4YeCKue NpoLecchl.

De Dietrich<O>
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e lMpapaBnnyeckune yctpomcrtea

Hanbonee pacnpocTpaHeHHOe YCTPOMNCTBO - 3TO, HECOMHEHHO, aBTOMaTUYeCKNIi BO3OyX0-
OTBOOYUK.

M3yunm cnegyowmyin OKyMeEHT OT "Pneumatex”, B KOTOpOM npegjaraeTcs npoaHanm3mnpoBaTtb
3P PEKTUBHOCTb BO34YyXO0TBOA4YMKA B 3aBMCMMOCTM OT PasfinyHbIX TUMNOB €ro yCTaHOBKMN.

? ?
1 [1
-— ] —
— | | m—
YcTtaHoBKka A YctaHoBKka B YctaHoBka C

60
=
~
s 50
g
2 40
(42
: ||\\\A\ YpaneHve BuanmMbIX My3bpbKOB
3 : ——
of "\
T W\
S '\
VA + \\B
10 \\\
. ~
“’ \~.\§ _

0 5 10 15 20 25 30 35 40 Bpewms, muH

CornacHo gaHHOM amMarpamMmme, Mbl OTMETUM, 4TO ycTaHoBka C Hanbonee adpdekTmBHas, Toraa
KakK yCTaHOBKa A He O4YeHb yaayHas, MOTOMY 4YTO BO3AyX YAANSETCS O4YEeHb A0rO.

De Dietrich<O



21

Takxe BO34yx00TAeNeHNe MOXET ObITb Yy4LLIEHO, €CIN NCMOJIb30BaTh BO3AYXOOTAENTENN C
pasMepamu, NPUBeAEeHHbLIMU Ha CleayloLEeM PUCYHKE.

OTMeTUM, 4TO CyLLEeCTBYIOT aBbCOPOLUNOHHbIE YCTPOMCTBA, KOTOPbLIE MO3BOMISAIOT PACTBOPATb
BO3yX B BOJE.

e XumMmunyeckue npoueccsl

MoxHO o6paboTaTb yCTaHOBKY, N0OaBNAS pa3nMyHble BELLLECTBA, HANpUMep, CyibGUT HaTpUS B
konundectee 100 r/m3 ona NnoANMTOYHON BOAbI.

3T0 NOTPebyeT perynsapHOro KOHTPOJS 3a NPOLEHTHbIM coaepXaHnem cynbduTa, 4ToObl B Cly-
Yyae HeoOX0aMMOCTM NOAKOPPEKTUPOBATL €ro.

Mepepn nobbiM BBOAOM B 3KCMJlyaTaumio HOBOW YCTAHOBKW UK nocne o6CcnyXmnBaHus cylle-
CTBYIOLLMX CETEN HEOOXOAMMO MX TWATENIbHO NPOMbITh, 3aMOJIHAS BOAOW N3 rOpPOACKOro BOAO-
nposoja, 1, NPOM3BoAsa OMOPOXHEHNE C CaMbiM MaKCUMaJibHbIM PAcX0A0M C LIENbIO BbIBECTU
HanbOobLUYIO YaCTb TBEPAbIX BELLLECTB, HE OCEBLLMX HA Neperopoakax.

MonHas BOOONOAroToBKa HaYUMHAETCH C YCTAHOBKW CHETYMKA BOAbI AN TOro, 4Tobbl cneantb 3a
NOANUTOYHOW BOAOW N 3HATb peasibHbli 06beM YCTaHOBKM (CHMTbIBAHME AAHHbIX C CHETYMKA NPU
NepBOM HamnosHeHnn). ATO TakKXe NOHaAZo6MTCA NpM pacyeTe konnmyecTsa AobaBNsIeEMbIX
BELLECTB.

3aTtemM, HeoOXoOUMO YMArYUTb NOANUTOYHYIO BOAY; BBECTM BELLLECTBA, paspylUalolme X1Bble
OopraHn3mbl; UHIMOUTOPbLI KOPPO3UN U PerynaTopbl pH; BoccTaHOBUTENN KNCNOPOAA; U, B
3aBepLUeHNN, YCTaHOBUTb 3PP EKTUBHYIO 06paboTKy NPOTMB 0Opa3oBaHus LamMa.

Jlo3npoBka 1 TOKCUYHOCTb nobaBnseMbix BELLECTB OO/MKHbI ObITb BCErOa KOHTPOJINPYEMbIMMW.
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3. MPABUJ1IO N° 3 - YPOBEHb BO/bl

Ob6ecneymBaTb HEOOXOAMMbIN YPOBEHb BOAbl B KPbILLIHbIX KOTEMbHbIX UAN B KOTEJbHbIX C
HeOO0JIbLLOW CTAaTUYECKOW BbICOTOMN.

Pene MmmHnmanbHoOro

YPOBHS BObI S & —_—
Tch tgl
I
ﬂ{ Pene
) ﬂ?ﬂeHMﬂ

" SR R
i il ———
¥ Tch  CD 1i M CN
S e S IR G —
T e = 230 B ~

Tch - TepmocTar koTna M - 3awmMTHOE pene aaBneHus BoAabl

CD - pene npoToka

- YcuneHune mep 6e30nacHOCT NPy NOMOLLM pefie MUHUMalbHOIrO YPOBHS BOAbI.

3awuTtHoe pene naBneHnd HMKorga He rnpoBepdeT ypOBEHb BOAbl, TOJIbKO AaB/IEHUNE.
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4. NPABUJIO N° 4 - TMOAPOCTATUHECKOE AOABJIEHUE

Ob6ecnevnBaTb HEOOXOOMMOE rmgpocrtatnyeckoe gaBjieHmne Boabl B KOTNax.

ﬂ{ Pene
;@ JaBneHuns

Tch CD M

LS J}/_-_/t-_-_/_ .................... P

D e > 230 B ~
Tch - TepmocTart KoTna M - 3awuTHOE pene gaBneHus Boabl

CD - pene npoToka

* MpaBunbHbIN pacyeT pacmMpuTensHoro 6aka cornacHo (1) :

- JaBneHue Haka = Pv > HS (rmpgpocTtatnyeckas BbicoTa).
- JaBneHue npu HanoaHeHun = Pv + 0,3 (1).

- YcTaHOBKa 3aLLMTHOrO pese AaBeHns.

(1) ykazaHus CSTB.
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5. MPABUJ1O N° 5 - OTJIOXKEHUE HAKUINA

MpuHUMaTL BCe Mepbl NPOTMB OT/IOXEHNS HAKUMN

Pene MnHumanbHoro
YPOBHSA BOAbl  ~_ S Y -
Tclth t§1
f{ Pene
naBneHns
- > | !
CueTtumk O6paTHbIl KnanaH
BononoarotoBka  (cornacHo OeicTBYIOWMM
npasuiamMm n HopMmam)
Tch - TepmocTaTt KoTha M - 3awmTHOE pene faBfieHns BObI
CD - pene npotoka

« CyeT4mk BOAbI.
- Boponopgrortoska, ecnu TH > 25°,
* MpaBnNbHO pacCUYnUTaHHbIN pacLLNPUTENbHbLIN Hak.

5.1. MpoGnemsbi, CBA3aHHbIE C BOAOW B OTONUTEJIbHbIX YCTaHOBKaX

Ecnu kncnopopg 13 Bo3ayxa OTBEYAET 3a Koppo3uto (cM. npasuno Ne° 2), To Boga un ee

KOMMNOHEHTbI OTBETCTBEHHbI 3a OT/IOXKEHME HaKNMn B OTOMNTEJIbHbIX YCTAaHOBKaX.

MexnpodCcol3Hoe cornaweHmne TpedyeT OT HaC NPUHUMATL BCE Mepbl 4J1s TOro, 4ToobI

n30exaTb OTNOXEHMNS HAKUMN.

YT0Obl PACKPbITb 3TY TEMY, Mbl CHa4asia pacCMOTPUM CBOMCTBA CYLLIECTBYIOLLIE BOAbI U
BEJINYMHbI, XapakTepuayioLiye Boay, a NoToM nepenaem K cpeactsam 60pbObl C 9TUM

ABNneHunemMm.
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5.2. CeoiicTBa cyLlecTBYyIOLE BOAbI
PaccmoTpum cHavana KkpyroBopoT BOAbI B MPUPOAE.
e Kpyroeopot BoAbl B npupoae

Mopckas Boga ncnapsicb, 0COOEHHO B TPOMMYECKMX 30HaxX okeaHOB, 0Opa3yeT 00nayHble
Macchbl. TN UCMAPEHN BOAbl KOHAEHCUPYIOTCH U BbiNaaalT Ha 3eMiio B GopMe O0Xas
VN CHera.

Joxaesble BOOb! KNaccndmumpytoT Ha 2 60/bLINX KATEFOPUN:
- BOAbl MOBEPXHOCTHOIO CTOKA
- TPYHTOBbIE BOAbI.

Bosbl NTOBEpXHOCTHOro cToKa :

OHun BO3BpALLIAOTCH B MOPS UM OKeaHbl Hanbonee NpsMbIMU NYTAMU: Yepes py4ybl, PEKU U
Hambonee ObICTPO 3TO NPOUCXOANT B FOPOACKNX 30HAX.

pyHTOBbIE BOAMbI:

OHn NPOHMNKAIOT NoA4 3eMJ1tI0 1 HaCbILLalTCA MUHEpPaJibHbIMU BellleCTBaMn, B 3aBUCNMOCTU
OT nepecekaemblxX CJ10€eB, 4TOObI BHOBb npoaABNTLCA B BUOe poaHMKOB.

OTun BOAbLI NUTAIOT FOPU30OHTbI TPYHTOBbIX BOA, KOTOPbLIE CnyXaTt a4 CHabXeHns NUTbeBOoMN
BOLOW 4YenoBeyecTBa nnm NMPOMbILTEHHbIX n0Tpe6V|Tene|7|. OHna n3BnekaeTtcsa npn nomMoLun
CKBa>XXWNH.

OTO NOCTOSHHLIA KPYrOBOPOT, HO MPUBAEYEM BHUMAHUE Ha 3arpsi3HEHUS, BbI3BAHHbIE
NPOMBILLIEHHBIMU UK ropoackmmm otxogamu. C 1980 roga 6bnv npeanpuHAThl 60nbLne
ycunus ans Toro, 4Tobbl 06pabaTtbiBaTb 3TU OTXOAbl U YCUNTL 3aKOHOL4ATENbCTBO B 3TOW
obnactn. Ho [O CMx NOpP OCTalTCH A0NrOBPEMEHHbBIE BO3AENCTBUS, B HACTHOCTU XUMW-
4eckux yaobpeHun (HUTpaTbl) M NHTEHCUBHOIO XMBOTHOBOACTBA, HA HE3ALLULLEHHYIO
nou4By.

¢ BewecTBa, NpUCyTCTBYIOLLME B BoAe

CocTosiHMe BellecTB XapakTep Bew,ecTB

CycneHsunga Mecok - MuHa -PasnunyHblie rpsasu -
HepacTtBopumblie octatku - OctaTkm KaMHEN -
OpraHnyeckune BelecTsa, MMHeparsbl, pacTeHUs

AMynbcus KonnougHble opraHnyeckue BellecTtsa - MuHepasbHble
macna - Cmonbl - Caxa - Yrnesogopoabl - KonnounaHbsle
rTNHBI

PacTtBopeHHble BellecTBa | Topd - PacTutensHble octatku - BewiecTtea,
coaepxatime a3oT - PactBopuMbie NPOOYKThI
OpraHM4eckoro CMHTe3a

MwuHepanbHble Conu Bukap6oHaTbl - HCO3 Kanbumit- Catt
Kap6oHaTbl - CO3 Martuii - Mgt
Cynbdartsl - SO4 HaTpwii - Na*t
Xnopugsi - Cl Kanuii - Kt
Hutpatbl - NO3 AMMOHUI - NH4+
las Kucnopogn - Yrnekmncnbi ras - A3ot - AMMumak
KvBble opraHnamel Bonopocnu - baktepumn - AMe0bl - HepBu - JINYNHKM
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5.3. BennuuHsl, xapakrepusyowme Boay

Kak Mbl TONbKO 4TO yBugenu, npnpoagHaa soga - 3to CNOXHbIN 3/IEMEHT, co,u,ep>|<au_|,|/||7| MHO-
XXECTBO XMMUYECKMX coeauHeHNN. VX NpoueHTHOEe coaepKaHue 3Ha4YnTelbHO MEHAETCS B
3aBNCUMOCTU OT MeCTa B3ATUA 06pa3u.a.

Onsa Toro, 4yto6bl Y3HaTb CBOWCTBA BOAbI UM MPeaycCMOTPEeTb cpeacTsa NpoTuB oTpuLa-
TeNbHbIX MOCNEACTBUI NPU €€ NCNOMb30BAHNM, CHaYana HEOOXOOUMO 3HaTb COCTaB 3TOMN
BOAbI.

Cpean MHoxecTBa GU3NYECKNX BEMNYNH, KOTOPbIE xapakTepuaytoT soay (TH, pH, yaens-
Hoe conpoTtuBneHne, TA, TAC, xnopuapl, ...), Mbl OyAeM y4nTbiBaTb TOJIbKO T€ BENYUHHI,
KOTOpPbIE NCNOIb3YIOTCS NPOU3BOANTENSAMU KOTOB AN NOANMUTOYHOM BOAbl (CM. Mex-
npodco3Hoe cornaweHue). 7o : TH, pH 1 yoenbHOe conpoTuBneHune.

Temolri aTovi rnaBbl OyAeT sIB/ISITbCS TOJIbKO BOAA /151 CUCTEM OTOIJIEHUS, a He BoAa, rnpes-
Ha3Ha4YeHHas /15 NoTpeb/ieHus.

5.3.1. O6GwWwMit rMApOMETPUYECKUI NoKa3saTesib v nonHbivi TH

e OnpepeneHue :
N3amepsieT obLLee KOMYECTBO PaCTBOPEHHbIX conelt kanbuwmsi (Ca™t) n martua (Mg™ ).

Mpumeyanue :
Kanbuuin 1 MmarHmMin UMeloT NOXOXKWe CBOMCTBA U B OOLLLEM Cly4ae He CTPEMSATbLCS UX U3Me-
pPATb pasaesnbHo.

OTn OBa anemMmeHTa B cOcTaBe cynb@aToB 1 KapOboHATOB 0Opa3yloT OO0sbLUYIO YacTb TOrO,
YTO Ha3bIBAETCH “HAKUMbIO” NN “U3BECTHAKOM”.

e EanHnua namepenuna TH :

Hanbonee ncrnonb3yemasn - 3To ppaHuy3ckmini rpaayc. OH NpMHUMaET 3a OCHOBY KapOoHaT
kanbumusa (CO;Ca).

L4 Ta6nm.|.a COOTBEeTCTBUSA MexXxAay 3TMMN pasindiibimm egnHnuamm TH

®dpaHu. |AMmepukaH. Hemeukunit | AHN. Mr-3KB
1° ppaHu. (°f) 1 0,58 0,56 0,70 0,2
1° amepukaH. (gpg) 1,72 1 0,96 1,2 0,34
1° Hemeukni (°d) 1,79 1,04 1 1,25 0,358
1°anrn. (‘e) 1,43 0,83 0,80 1 0,286
1 Mr-ake 5 2,9 2,8 3,5 1
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e MexaHn3Mbl 0Gpa3oBaHUAa HAKUNU

Mpu HarpeBaHun BOAbl NOSABASIOTCH MUKPOMY3blipbkn ra3a. OHM BbICBOOOXAAIOTCS U3 BOAbI C
yBeNM4yeHnemM TemnepaTypsbl, B HACTHOCTU, Ha4YmHasa ¢ 55° C.

O710T ras - BbICBOOOXAaEMbINV KMCNOpoa, HO, Ha4MHas ¢ 55° C, auccouuyaumsa bukapOboHaToB Ha-
4ynHaeT obpasosbiBatb CO,. B MOMeHT 06pa3oBaHms 1 BbicBoOOOXAeHNA CO, 0TMeYaloT, 4To
HapyLLWIOCb YrNiepogHOe PaBHOBECKE.

Mpu HapylleHnn paBHOBECUS, KanbLMA 1 MarHuin, KoTopble OblIn B cocTaBe OMKkapboHaToB,
Ha4YMHaOT BbiNagaTb B 0CaA0K B GOpMeE HaKUMu.

B oTtonutenbHbIx ycTaHoBkax rasel O, n CO, 6yayT yaanatbCsa BO3AyX00TBOOYMKAMU, & OT/O-
XeHue kapboHaTta 6yaeT NPonCXoamTb B Hanbonee ropsyen To4ke yCTaHOBKN.

Mexnpodcoto3Hoe cornawieHue ot 2 uona 1969 r. gonyckaet npu TH < 25° ncnonb3oeBartb BOOy
06e3 yMAryeHus, ecnm HET aHOPMaJlbHbIX NMPUTOKOB: A00ABNEHUI MK ONOPOXHEHU. OQHAaKO,
puUcK 00pasoBaHNSA HAKMNU NPOAOIKAET CYLLLECTBOBATb 1 Mbl NPEeaIoOXnUM orpaHnyeHns "BDH”
(cm. cTpaHuuy 29).

YyurtbiBaem:

1° TH=10mr CaCO;/n=0,1 monb/m3

Boabl B ropoaax ®dpaHumm nmeiot 3HadeHnsa TH ot 5 o 50 ¢ppaHuy3ckux rpagycoB TH; nnn
BblpaXkeHHoe B Kanbumun (kapooHaTte) ot 50 r/m3 po 500 r/ms3.

Manbie TH - B painoHax ¢ TBepAaOKaMeHHbIMM NOYBaMK, B rOpax.
MoBbiweHHbIE TH - B permoHax ¢ M3BeCTKOBbIMM NOYBAMU 1 HEPAMMU.

3HanTe, 4To MNIINrpamMmm-akBmMBaJIEHT - 3TO eAnHMUa, NCnoJib3yemasa B Me)KLI,YHapo,D,HOVI
XUMUN. PaznnyHble CTpaHbl UMEIOT CBOU coOCTBEHHbIE eanHuLLbI TH.

e UamepeHue TH : CtaHpgapTHbIN MeToA, (KOMMIEKCOMETPUS)

MeTtoaouka:

B 6iopeTky 6epyTt 100 cm3 Boapl Ha aHanui3. [Job6aBnsaioT Tyaa HECKOJIbKO Kanenb OydpepHoro
pacTBopa (pacTeop a).

3atem, no kanne gobaBnsOT nHamMkKaTop apnoxpom T (pacTeop b) yepHoro uegeta go Tex nop,
noka CMecCb He NOMEHSET LUBET OT KPaCHOro (LLBET KPaCHOro BMHA) 00 CUHErO.

VIMEHHO B 3TOT MOMEHT KOJINYECTBO Kanesib NO3BOSNT onpeaenntb TH aHanuanpyemowm soabl.
OTa MmeToamka no3BonsdeT obecnedunTb TOYHOCTb = 1° ppaHL,. rpagyc ¢ NpocTbiM 06opyaoBa-

HMEM -3TOro oObl4HO AOCTATOYHO.

¢ Knaccudpwmkauma sogbi no °TH :

+0-5TH : Markasi Boga;

+ 5 -15"TH : BOOA CPeaHen XeCTKOCTH;
«15-25"TH : XXecTkas Boaa;

« cBbllle 25° TH . O4YEeHb XecTKada Boaa.

De Dietrich<O>



28

5.3.2. UamepeHue pH

OT0 U3MepeEHMEe NO3BOMSET ONPEOENNTb KNCNIOTHOCTb MW WENOYHOCTb BOALI C MPOMEXYTOY-
HOI 30HOW paBHOBecUs, rae pH Ha3biBaeTCs “HENTPasbHbIM”.

MoxHo npeacTaBuTb pH cneayowmm o6pasom :

o 7 14
Kucnora HentpanbHbin LWeno4yb nnm ocHoBaHue

BonbLLNMHCTBO NPMPOAHOI NMMTbEeBON BoAbl BO PpaHumnm nmeet pH oT 6,5 00 7,8, namepeHHbii
npwn 20° C.

Ha camom pene, pH obpaTtHO nponopunoHaneH TemMmnepartype. NoatomMy He0O6X0AMMO Npu
n3mepeHnn pH Takke NpoBOANTL N N3MEPEHME TEMMEPATYPHI.

970 n3mMepeHmne oba3aTenbHO A9 BoAbl B OTOMUTESIbHbIX YCTAHOBKAX KOMUIEKTUBHOIO MOJIb30-
BaHMSA C MOLLHOCTbIO 6onee 350 kBT.

PekomeHOyeMble 3HAYEHUS MEHSAIOTCS B 3aBUCUMMOCTM OT METasIJIoB, NMPUCYTCTBYIOLLUX B yCTa-
HOBKeE.

MpumepHble 3HaveHusa ons pH npn 20° C :

- CTanbHbIe YCTAHOBKMU :9,5<pH< 10,5
- YCTaHOBKU C aIOMUHUEBBLIMU YaCTAMU :7,5<pH<8,5
- YyryHHblE KOTAbI :7,5<pH<10,5.

e UI3amepeHune
CylwiecTtByeT Tpm MeToda namepenms pH:

a) bymaxHbiM Hgukatopom nnm “cymarom pH”
3710 nonockm Gymaru, KOTopble MEHSIOT CBOM LIBET B 3aBUCUMOCTU OT pH aHannamnpyemoro
obpasua. dTanoHHbIe UBETa HAXOASATCA Ha KPbILLKE KOPOOKM UM Ha Kpato NooCcKkn Gymaru.
0) NIamepeHme npu NOMOLLY OKpaLLNBaHUS

CpaBHunBaloT okpalurBaHue npobbl, [OOaBNAS Tyga OpraHNYeCckmini KpacuTenb, C PAOOM aTa-
JTOHHbIX TOHOB.

na npo3payHon Boabl TOHHOCTb namMmepenua * 0,2 eanHumubl pH.
B) U3mepeHne pH-meTpom

B HacTosAWMIA MOMEHT - 3TO HanboJsiee pacnpPoOCTPaHEHHOE N3MEPEHME NPU MOMOLLY NPOC-
TOro NeEPEHOCHOro 060pPyOOBaHMS.

MpuHUMN - N3MEepPEHUE Pa3HOCTU NOTEHLMANOB MPU NOMOLLM OAHOIO CTEKIAHHOIO 9N1EKTPO-
0a (ONnopHbIA NN N3MepUTENbHbLIA 3nekTpoa). Heobxoanmo oTkanmbpoBaTb pH-mMeTp npu
NOMOLLM N3BECTHbIX OydepHbIX pacTBOPOB

ToyHOoCTb n3mMepeHns * 0,1 eguHnubl pH.

5.3.3. YaenbHoe conpoTUBNEHUE BOAbI.
Bopa (4unctasn) okasbiBaeT CONPOTMBIIEHNE NPOXOXAEHMIO 3NEKTPUYECKOro ToKa: 3TO yAeNbHOe
conpoTmsneHmne P.

MpupoaHble N NUTbEBbLIE BOAbI COAEPXaAT PacTBOPEHHbIE CONMM 1 rasbl. Takum o6pa3om Boaa
yMeHbLLUAeT CONpPOTUBIIEHME.
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lNoyemy HeobXxoaMMO BbIMNOJIHSATL 3TO UBMEPEHNE [J1s1 XO/10AHOV BOAbl M BOAbI AJ151 ropsi-
4yero BogocHabxeHusa?

CnabomuHepanu3osBaHHas Boga ¢ P > 4 500 Q/cm puckyeT ObiTh “XOPOLIMM pacTBOpUTE-
nem”, To eCTb pa3pyLwmnTb METAIN U CAPOBOLMPOBATL KOPPO3UIO.

HanpoTuB, Boaa, coaepxatlas 60/bLIOe KOJIMYECTBO PACTBOPEHHbLIX CONel 1 ra3os, OyaeT
“npoBoaHNKOM” anekTpuyeckoro Toka (P < 1 500 /cm). 3HauunT, CyLLecTByeT pMUCK OTO-
XEHUSA HaKUMNK, a Takke KOpPo3nm n3-3a “nerkoctn” npoxoXaoeHUs 3NeKTPUYeckoro Toka
yepes Boay U, HaNnpuMep, ecnv yCTaHOBKA COAEPXUT PasnnyHbie MeTanbl.

MeTtoa namepeHus :

Mcnonb3yloT CTEKNSAHHBIN 31eKTPoa, 0OEpPHYTLIN NNaTUHOW (2 3NeKTpoaa, COeANHEHHbIX B
OIHY cucTeMy) B 1 cM?, yaepxuBaemble Ha PaccTosiHM 1 CM OT OOHOr0 A0 APYroro u
3alMLLEeHHblIe 000/104KOM U3 cTekna.

N3mepsaioT NpoBOAUMOCTb UM CONPOTUBIIEHNE CTON0A XUAKOCTU, 3aK/TIOYEHHOro Mexay
3NeKTpoaamMm, Noka aneKTPoabl MNOrpy>XeHbl B XUAKOCTb. .

OTO N3MEPEHUNE C HN3KOM TOYHOCTLIO, Nnopsaka £ 0,5 eanHMLbI.
5.4. CpeacTBa BOAONOAOrOTOBKY NMPOTUB OTJIOXKEHUS HAaKUNnu

Kak B cnyyae 06paboTku BOAblI NPOTMB BO34yXa, Mbl TaKKe MOXEM BbIAENUTb 2 TUNna MeTo-
DOB MPOTUB OTNOXEHNS HAKMMN :

- rMapaBAnyeckme yCTpomncTea (CHETHYNKN, HAMOJTHEHNE, ...);
- XMUYECKME NPOLECCHI.

5.4.1. l'mppasnuyeckune ycTpomcrTea
YT106bI HE 0OpPa30BbIBaNIACh HaKUMb, HEOOXO0AUMO n3beratb JOOaABNEHUIA BOAbI, a AJ1S 3TOro

HY>XHO He JonyckaTb Te4e.

3710 NpaBuno cHOPMYIMPOBAHO HEMHOIO YMPOLLEHHO, HO C €ro NOMOLLIbIO MOXHO n3be-
XaTb MCMNONb30BaHUA OPOrOCTOALLMX YCTAHOBOK.

OCHOBHOW 3/1EMEHT - 3TO CHETYMK MOANUTOYHON BOAbl. BCe KOTenbHble OOMKHbI ObiTb UM
OCHaLleHbl N9 KOHTPOJIMPOBAaHUA BEJIMHNH 3TUX ,D,O6aBJ'IeHVII7I.

"BDH", Hemeukasa HaumoHanbHaa accoumaunsa OTONMTENbHOW MPOMBILLIEHHOCTU Npeana-
raet cneaylouyio Tabnuuy ang TOYHOro onpeaeneHnsa KonnyecTsa noanuToYHOW BOAbl B
3aBUCUMOCTU OT €€ XXECTKOCTW.

O6waqa XecTKocTb nognu- | MakcumanbHoe KOIMYECTBO
MoLwiHoCTb (Q) TOYHOM BOAbI noANMUTOYHOW BOAbI
kBT TH M3
Q<100 bes orpaHunyeHnii bes orpaHnyeHnii
100< Q<350 <20° Vmax = 3 x O6beM yCTaHOBKU
350< Q<1000 <15°
100< Q<350 > 20°
350< Q<1000 >15° Vmax = 313.1073 QBT).
1000<Q - TH
Mpumep: Q=1,5MBT
TH=18"
Vmax =

Ecnn KonnyecTBO M XECTKOCTb BObl HE OTBEYAIOT BbiLLENEPEeYMNCIEHHbIM TPeOOoBaHUAM,
Heo6X04MMO UCMOJIb30BaTb YCTPONCTBA AJ1A YMArYeHUs BOAbI.
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5.4.2. Xumunyeckune npoueccol

e YMAAIrumTesib C HaTpueBbIM OOMEHOM.
lMpuHUMn fencTBus

MOHbI KanbLms 1 MarHusi, pacTBOPEHHbIE B BOAE, 3a-
MELLAITCA B COOTBETCTBYIOLEM KOIMYECTBE MOHA-
MU HaTPUS.

HatpuneBbiii 06MeEH NPUBOANTCS B AENCTBUE NOHO-
0OMEHHBIMN CMON1IaMU, KOTOPbIE NPEACTaB/IEHbI B BU-
[e MaJIeHbKMX NOPUCTbIX LLIAPUKOB.

(*) T NOHHOBMEHHbIE CMOJblI NONy4YEHbl BO3aEN-
CTBMEM CEPHOWN KMUCNOTblI HA OEH30JIbHblIE CoeanHe-
Huq. Wapukn aunametpom o1 0,3 0o 1,5 MM, OHNK
MMEIOT CBOWMCTBO NPUKPENATb MOHbI HAaTPUS, KOTO-
pble 3aMelWalTCcss MOHAMWU MarHns Uan Kanbums 3
BOAbI.

Ha Bbixooe n3 cnos cmonel TH BOAblI paBeH
0 ¢ppaHuy3ckux rpagycoB. HaobopoT, Boaa HacblLLe-
Ha MOHaAMW HATPUS, HO OTNIOXEHUS HAKMMM HE NPOUC-
XOOUT.

Korgpa noHHobmMeHHas cmoJsia n3pacxogoBana NoHbI
HaTpus, KOTOpble OblIN NPUKPENseHbl K Hel, yMsr-
4ynUTEsNb CTAHOBUTCS HEPABOTOCNOCOOHbLIM.

HATPUEBbI OBMEH

MOHbI Kanbums
. Ca2* BBO#E

BbicBOGOXAAEMbIE —
MOHbI HaTpus Na*

DA3A OBEMEHA

XECTKAA BOJA
MoOHBbI Kanbuua B BOAE

XECTKAA BOOA

MNOJIMMEP HACbBILLEH

MoHbl HaTpus

BOCCTAHOBJIEHUE
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3HauynT, Heob6xooMMO NPOBECTU onepauuto,

Ha3blBAaEMYIO "pereHepaumuen”.

ggggSHeHme Umnunap
MOHHOOMEHHbIE CMOJIbl UMEIT 0COBEHHOCTb 1 BbIKauka C KOHLIEHTP.
AByHanpaBneHHoro obmeHa. KOHLEHTPMP. N\ \ PacTeopoM

pacTBopa .

X | - Bak ¢ conblo

CucTtema obpatmma, ecnm MOHHOOMeEHHas -
CMona nomMeLieHa B PacTBOP, HACHILLEHHbI Monnasok Sgﬁ&eﬁg‘fﬁ%’f
HaTPUEM (KOHLEHTPMPOBAHHbLI PacTBOP). / pacTeopa
OHa 6yneT obOmMeHuMBaTbCa B 0OpaTHOM —— |- YpoBeHb
HanpaBneHUn n, cnenoBaTeNbHO, OKaXeTCs Perynposame ‘| KOHUEHTPUp.
CHOBA 3aPSXKEHHON MOHAMUN HATPUS, YTOObI | KOHLIEHTPUD. il bacTeopa
NPOW3BECTUN HOBbIN LK/ YMATYEHNS. pactsopa :
KOHLEHTPMPOBaHHbLIA PacTBOP - 3TO NepeHa-
CbILWLEHHLIN pacTBOp xnopuaa Hatpusa - 200
r/n, HO A0 MOHHOOMEHHOI CMOJbI 3TOT PacT-
BOP NpOXOAUuUT 4yepesd “rmaponHXeKTop”, Cocyna ¢ KOHUEHTPMPOBAHHbLIM

YMEHbLUAWWIA KOHLEeHTpauuo npmndnman- pPacTBOPOM
TensHo oo 100 r/n .

MNpumeyaHme :
OaoHaKko HYXXHO OTMETUTb, YTO CUNbHO ymMAryeHHasa soga (0° TH) ctaHOBUTCHA arpecCUBHON.

OnemMeHT, OTBETCTBEHHbIM 3a 9TO - CBOOOAHbINV yrnekucnbii rad. CnenoBaTtesibHO, CTAHOBUTCS
HeoOX0AVMO OMNONHUTENbHAA BOAOMNOArOTOBKA C MHIMOUTOPaMun NPOTUB KOPPO3UN.

e Boponoaroroeka npoTUB OTJIOXXEHUSI HAKUINN

Ecnu HET B Hanuuuu ymsardutens, To Heobxoam-
MO NMPUMEHUTb BOAONOArOTOBKY NPOTUB 0bpa-
30BaHUA Hakunu. Ona aToro 6yayT Ucnonb-
30BaHbl XUaKMe BewecTsa, BBOANUMbIE NMPU
NMOMOLLN HACOCOB-O03aTOPOB UNU KaMep
BMpbICKA.

CywecTByeT MHOIoO TUNOB BOAOMNOAIOTOBKM
npoTmB 06pa3oBaHMNA HaKUNU B 3aBUCUMOCTU OT U——l' ------------------
CcTeneHn 3almnThbl, KOTOPYK TpebyeTtcqa obec-

NneyunTb.

OpHako 6a3oBas BOAONOArOTOBKA MOXET ObITb
npouv3seBegeHa nNpuv NOMOLWM TpuUHATPUN
docoata. na obecneyeHns yooBIeTBOPU-
TenbHOro adpdexkra NpoTrB 0O6Pa30BaAHUSA HAKUMN
HY>XHO NMOoAAepXuBaTb B BOAE KOHLEHTPAaLUIO

docdata npubnnsmtensHo 20 mr/n unm 20 r/m®

B popme P50s. _gA c B

@ Ypanenue

YcTponcTtea Angd BoOoonNOAroToOBKM A0MOJ-
HUTENbHO A00aBNAOT AucnepraTopbl - 3TO
Belw,ecTBa, NPenaTCTBYOWMNE OTNOXEHMUIO
wnama (Ha Tpybax unm Ha gHe KOTNOB, B
paguatopax).
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5.5. KoHTponb 3a BOAOM B cUcTEMe Nnocrie BoaonoaroToBKu
Lanee npuBeneH oTpbIBOK 13 ykazaHuii CSTB :
e KOHTPOJ1b 3@ BOOOW B KOHTYpax

N3ameHeHne napamMeTpoB BOAbI KOHTYpa no OTHOWEHUIO K NnapaMeTpam BBEOEHHOW noanu-
TOYHOM BOAbI MO3BOJINT BbIIBUTb BO3MOXHbIE aHOMaJTNN.

Taknm 06pasom :

- pH 3akpbITOro KOHTYpa ¢ BOAOMNOArOTOBKOM B 00OLLEM Cllydae NpUHMMaeT 3HavyeHus ot 9
0o 10, ncknioyas cnyyar NnpuUcyTCTBUS atoOMUHUS UKW CNNABOB allOMUHUA.

- CHmxeHne TH 1 TAC no OTHOLWIEHUIO K NOANUTOYHOM BOAE YKa3biBaeT Ha 0O6pa3oBaHmne
ocajKa NOHOB KasibLMs B GOpMe LLIJIaMa Ui HAKUMK.

- Hanuune TH vnu nanuiika xnopuaos npu NnpuMeHeHn yMmarymtens BoAbl rOBOPUT O ero
HepaboTOCNOCOBHOCTH.

- Hannume pacTBOPEHHOrO Xenesa unm meam U 0CO6EeHHO yBeNMYEHMNE UX KOHLIEHTPAaLMIA C
TeYyeHMeM BpeMeH yKasbliBaeT Ha KOPPO3MIO COOTBETCTBYIOLLIMX METas10B.

- 3HauynTenbHoe cogepXaHune xnopmnaos 1 noBbilLeHHad NMPoBOANMOCTb o6o03Ha4valT
MOBbILLEHHYIO KOHLEHTPALMIO PaCTBOPEHHbIX COJNIEN, YTO MOXET ObITb BbI3BAHO noTepamMm
BOObl 3a CHET ncnapeHus.

- MNoBbilWeHHOE coaepxaHe GakTepuii 0603Ha4YaeT Pa3MHOXEHNE MUKPOOPraHM3MOB C
oOpa3oBaHueM, B 00OLLEM Cllydae, Hakunu, nosiBieHMeM 3arna