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MNpegncnosne

1 NOArOTOBJ/IEH Bcepoccuiickum Hay4HO-UCcCref0BaTeNbCkMM MHCTUTYTOM (PU3NKO-TEXHUYECKUX U
pagnoTexHuyecknx namepennin (ryrn «BHNNOTPK») Ha ocHOBe COHGCTBEHHOrO NepeBoga Ha PYCCKUiA A3bIK
aHrN0a3bI4YHOl BEepCUU MexyHapoAHOro fOKYMEHTa, yKa3aHHOro B MyHKTe 4

2 BHECEH TexHnyecknm komuteTom no ctaHgaptusauun TK 206. MK 206.14 «3TanoHbl 1 NOBEPOUHbIE
CXeMbl B 061aCTV N3MepPeHUIi akyCTUUYECKNX, TMAP0aKyCTUYECKNX N TMAPON3NYECKNX BENNYNH»

3 YTBEPX/EH 1 BBEJEH B JENCTBWE Mpukasom ®eaepansHOro areHTCTBa No TeXHMYECKOMy pe-
ryIMpoBaHuIo U MeTposiornmn ot 27 oktsabpsa 2015 r. No 1636-cT

4 HacTtoswunii cTaHAapT WAEHTUYEH Me3ayHapoAHOMY AoKyMeHTy IEC/TR 62781:2012 «YnbTpasByk.
MoprotoBka BoAbl A/18 YNbTPa3BYKOBbIX M3MepeHuii» («Ultrasonics — Conditioning of water for ultrasonic
measurements». IDT).

TexHWYeckuii oTYeT NOAroTOBNAEH TEXHUYECKUM KOMUTETOM M3K 87 «YNbTpasByk».

HaunmeHoBaHue HacTosLlero crtaHjapta U3MeHEeHO OTHOCUTE/IbHO HauMEHOBaHUA yKa3aHHOro mexemy-
HapoAHOro foKyMeHTa Ans npusegeHus B cooteetctane ¢ FOCT P 1.5—2012 (nyHkT 3.5).

[Mpu NnpuMeHeHnn HacTosALLEero CTaHAapTa PekoMeH4yeTCsl UCNO/b30BaTb BMECTO CChIIOYHbIX MeXAyHa-
POfHbIX CTAaHAAPTOB COOTBETCTBYIOLME VM HALMOHA/bHbIE U MEXrocyJapCTBeHHble CTaHAapTbl, CBeAEHUS O
KOTOPbIX NPUBEEHbI B AOMO/THUTENBLHOM MpunoxeHun A

5 BBEJEH BMNEPBbIE

6 NEPEN3OAHUME. CeHTsi6pb 2019 1.

MpaBuna NpYMEHEHNs HaCTOALWEro cTaHAapTa yCTaHoB/eHbl B cTaTbe 26 PeaepanbHOro 3akoHa
0T 29 uioHa 2015 r. Ne 162-93 «O cTaHgapTu3aunm B Poccuiickoin ®egepauun». VMiHdopmauns 06 13-
MEHEHWSAX K HACTOsALLEeMY CTaHAap Ty Ny6/UKYeTCs B €XEerofHOM (N0 COCTOSHUIO Ha 1sHBaps TeKyLlero
roga) MHhopMaLVoOHHOM yka3aTene «HauuoHanbHble CTaHAapThi», a oULUManbHblii TEKCT W3MEHEHU
M NonpaBoK — B €XeMecsYHOM MHGOPMaUMOHHOM ykasaTene «HauuoHanbHble cTaHgapThi». B cnyvae
nepecmoTpa (3aMeHbl) UM OTMEHbI HACTOSILLEr0 CTaHAapTa CoOOTBeTCTBYyLLee yBefoMeHne byneT
ony6/IMKOBaAHO B GAMXaWLLUEM BbIMYCKE €XeMeCS4YHOro WHOPMaLMOHHOIO ykasaTens «HauuoHanbHble
cTaHfapThi». COOTBeTCTBYLWAaA MHhopMaLus, yBeOMIEHNE Y TEKCTbl pasMeLlalnTCca Takke B UH-
chopMaLnOHHOI cucTeMe 06LLEro Nosib30BaHNA — Ha oL ManbHOM caliTe defepanbHOro areHTCTBa No
TexHN4YecKoMy perynpoBaHunio 1 MeTposnorum B ceTu VIHTepHeT (wmv.gost.ru)

© CraHgapTvHdopM. odhopmieHne. 2016. 2019

HacToswuit cTaHfapT He MOXeT GbITb MOMIHOCTLIO WU YACTUYHO BOCNPOU3BEEH, TUPAXUPOBaH U pac-
MPOCTPaHEH B Ka4YeCTBe 0hMLMAIbHOTO N3aaHus 6e3 paspelleHnst defepanbHOro areHTCTBa No TeXHUYEeCcKo-
My perysiMpoBaHuio 1 MeTposiorum
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BBepeHve

MHorve ynbTpa3BykoBble U3MEpPEHNs MPOBOAAT B BoAe, KOTopasi SBASeTCA HeAOpOoroi n nerkogoctyn-
HOW Cpefoit ¢ yaenbHbIM akyCTUYECKMM MMNegaHcoM, 6M3KUM K nMnedaHcy 61nosornyeckoi TkaHn. OgHako
06blYHasA BOAONPOBOAHASA BOAA HE MOAXOAUT A5 YNbTPa3BYKOBbIX U3MEPEHUIA, Tak Kak COAEPXUT MHOTo pac-
TBOPEHHbIX. aG6COPOUPOBAHHbIX M B3BELUEHHbIX NpUMeceii. X NpucyTCTB/E MOXET NOBMUSATb Ha pe3y/bTaTbl
U3MepeHuii B CBA3N C TEM. UTO:

- pacTBOPEHHbIE rasbl NErko BbIAENSATCS U3 BOAbl NOA BO3AENCTBMEM BbICOKOTO aKyCTUYECKOro AaBse-
HVA pa3pexeHns WU HarpeBaHus, yBennumBarwLmx ra3oobpasoBaHne. 3TW Ny3blpbki HE TOMBKO ABMSKOTCS
HeenartenbHbIMWU TOYEUYHbIMY OTPaXaTensamu, HO Y YBE/IMYMBAIOT BEPOSITHOCTb BO3HVKHOBEHUS KaBuTaumu;

- pacTBOPEHHbIE MOHbI NPUBOASAT K YBE/IMYEHWNIO MPOBOAUMOCTM BOAbl, KOTOpasi B CBOK o4yepedb MOXeT
B/IMATb Ha BbIXOAHOW CUrHa HE3KpaHMPOBAHHOTO rmapochoHa. Kpome Toro, ecnv o6opyfoBaHue 6yaeT Aonro
HaxoAuTbCA B MOHM3MPOBAHHOM pacTBOpe, TO ero NOBEPXHOCTb ByAeT NOCTeNeHHO MOKPbIBATLCSA CI0eM OT-
NIOXeHU (HanprMmep, CoNsiMU KanbLus);

- bronornyeckas akTMBHOCTb BHYTpW 6aka ¢ HEMoAroTOB/IEHHOW BOAOW cnoco6CcTByeT BO3HUKHOBEHUIO
HeXenaTtenbHOl MIEHKN Ha BCEeX MOBEPXHOCTAX. [JOCTaTOYHO ANUTENbHOE CyliecTBOBaHvWe 6Guosoruyeckorn
aKTUBHOCTU NPUBOAUT K HEXENaTe/IbHOMY YXYALLEHWIO YC/I0BUI OKpYXatoLLeli cpefbl A1 onepaTopa U MoOXeT
HaHecTV Bpe[ ero 30pOBbH.

YT06bI MUHUMK3UPOBATbL 3TV 3 EKTbI, HEOOXOANMO NMPOBECTY CNeLManbHy NOAroTOBKY BOAbI.

OTu Npob/ieMbl XOPOLLO M3BECTHbI Y OTPaXKeHbl BO MHOMMX cTaHgaptax MOK. 06bl4HO B BUAe cnpa-
BOYHbIX MPUMOXKEHWIA. Llenb HacToswwero ctaHgapTa — MHOPMUpOBaHne onepaTtopa 06 YHUMLMPOBaHHbIX
cnocobax MoaroToBKM BOAbl ANS YNbTPa3BYKOBbIX M3MEPEHWiA. B HacTosiLem cTaHfapTe pacCcMOTpeHbl Bce
3Tanbl BOAONOATOTOBKM, AaHbl NMPUMEpPBI Hanbonee NOAXOASLLNX A5 3TOT0 METO/0B.
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HAUWOHANBbHBLMN CTAHOAPT POCCUWNCKOWN OSGELEPALMUNN

FocypapcTBeHHas cuctema obecnevyeHnss eaMHCTBA U3MepeHuni
YNbTPA3BYK

MeToAabl NOATOTOBKN BOAbI A1 YNbTPa3ByKOBbIX M3MepeHl/I[7I

State system for ensuring the uniformity of measurements.
Ultrasonics. Methods of conditioning of water for ultrasonic measurements

fata eBegeHns — 2016—07—01

1 O6nacTb NPUMeEHeHUs

HacToswunii cTaHAapT pacnpocTpaHsieTcs Ha MeToapbl:

- Aerasauuu BoAbl, CNOMb3YEMOI NpW yNbTPa3BYKOBbIX NU3MEPEHUsIX B KAUecTBe Cpefbl pacnpocTpa-
HEHWS:

- CHUXEHUS1 COfepXaHus MOHOB B BOAE, UCNO/b3yeMoli Npu yNbTpasByKOBbIX U3MEPEHUsIX B KauecTBe
cpefbl pacnpocTpaHeHus:

- CHUXEHWSI CoAepXaHusi GUOIOrMYecknx npumeceii B Boge, UCNosb3yemoii Npu yibTPasByKoBbIX 13Me-
peHusx B KauecTBe cpefbl PacnpocTpaHeHus;

- CHWXKEHUS cofilepXaHus NprMeceii, B3BelleHHbIX B BOAE, UCMOb3yeMoii Npu yNbTPasByKoOBbIX M3Mepe-
HUAX B KAUECTBE Cpefbl PAcnpoCcTpaHeHus.

HacToswnii ctaHaapT NpUMEHNUM N1l BCEX U3MEpeHUii napameTpoB ybTPa3ByKOBbLIX NOJEN, B KOTOPbIX
cpefoii pacnpocTpaHeHus ynbTpasByka SBAsieTCs Boga. KauecTBO M METOAbl MOATOTOBKM BOAbl, UCMO/b3ye-
MOl B CUCTEMAX YPABHOBELLUMBAHUS PaANALMOHHON CUbl, MOTYT OT/IMYATLCS OT COOTBETCTBYIOWMX Tpe6oBa-
HUiA K BoZle, UCMO/b3YEMOI NPK U3MEepPeHUsX NapameTpoB Y/bTPa3BYKOBbIX MOJEA C MOMOLLbI MMAPOGOHOB.
Ons aTvx Ueneil MoryT Takke NPUMEHSITLCSA XUMUYECKME METOAb!I MOAFOTOBKM BOAbl (HANpUMep, ¢ UCNosb30-
BaHMeM anbruungos). OAHAKO B HACTOsILWEM CTaHAApTe PacCcMaTpMBAIOTCS TOIbKO T€ XMMUUYECKe CPeacTBa,
KOTOpble NOAXOAAT AN U3MEPEHUIA aKyCTMUYEeCcKoro AaBfeHUs U MHTEHCUBHOCTU YbTpasByka.

2 HopmaTtuBHbIe CCbIJIKA

B HacTosilem cTaHAapTe MCno/b30BaHbl HOPMATMBHbIE CCbIMIKM Ha Criedytolime cTaHaapTel. Ana aatu-
POBaHHbIX CCbI/IOK MPUMEHSIOT TOJ/IbKO YKa3aHHOe M3faHve CCbIJIOYHOro CTaHAapTa, 418 HeJaTupPOBaHHbIX —
nocnefHee n3gaHve (BKoYas BCe U3MEHEHNS).

IEC 62127-1, Ultrasonics — Hydrophones — Part 1: Measurement and characterization of medical
ultrasonic fields up to 40 MHz measurements (YnbTpa3syk. 'mapochoHbl. YacTb 1. MeToabl n3smMepeHns u onu-
caHVsa MeAMLUHCKMX YNbTPa3ByKOBbIX NOMel B HaCTOTHOM Anana3oHe Ao 40 Mru)

3 PacTtBOpeHHble rasbl

3.1 O6wwme nonoxeHus

BogonpoBogHas Bofga OObIYHO HacblleHa pacTBOPEHHbIMU rasamu. [y3bipbkn MOryT 6biTb [1aBHOW
npo6semolt Npn N3MepPEHUsIX, NOCKOJIbKY OHW SIBMIAIOTCS MOYTW COBEPLUEHHbLIMU OTpaxkaTensiMun ynbTpasByka
N MOryT UCKa3uTb n3mepsiemoe ynbTpassykoBoe nose. K Tomy xe ecnv nysbipek obpasyeTcs npsamo nepeg,
aKTUBHbIM 3/1EMEHTOM rMapodoHa, TO OH ByAeT NPensaTCTBOBaTb PACcCNpPOCTPaHEHMIO YibTPasByka OT U3meps-
eMOro UCTOYHMKA K rmapodoHy. 1 HaKoHeL, n3MepseMble akycTuyeckue gasneHuns, npesbiwatowme 100 kMa,

N3paHue oduymansHoe
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TOXe MOTyT BbI3BaTb kaBuTauMIo, T. €. MOTYT co34asaTb Ny3blpbky U3 PACTBOPEHHOrO B BOAE rasa. Yto. Heco-
MHEHHO, NOB/MSAET Ha pe3ynbTaTbl U3MepPeHnil. 3axBadeHHble YacTUYKaMn NPUMeCH ra3oBble My3blPbKU TaKkke
ABNSATCA UCTOYHMKAMMN KaBUTaumMn: MeToAbl UX yAanieHns u3 BoAbl pacCMOTPeHbI B pasgene 6.

KaButauusi cBszaHa C POCTOM, WHTEHCUBHOCTbIO KO/Me6GaHWil 1 paspylleHMeM («OX/10MbIBAHNEM»)
npeABapuTeNnbHO CYLLECTBOBAaBLUMX B CpeAe MUKPOMYy3blpbKOB, 3aMO/IHEHHbIX ra3om uau napom. 1o 6y-
[eT BbI3blBaTb /IOXHbIE aKyCTUYECKNe CUrHasIbl Ha YacToTax Kak Huxe, Tak W Bbllle 4acToTbl BO3GYXAEHUS
NCTOYHUKA — ANS1 CTAGUNBHOW UM UHEPUMOHHOW (KpaTKOBPEMEHHOI) KaBMUTaLMM COOTBETCTBEHHO. UTO-
6bl M36exaTb HACTYNAeHUss UHEePLMOHHON KaBuTauumn, Npyv KOTOPOW «CX0MbiBaHME» My3blpbKOB SBNAAET-
CA [eCTPYKTMBHbIM athchekToM, cnegyeT NpeAnpuHATL onpegesieHHble Mepbl. ECin Takne «cxnonbiBaHUA»
NPOMCXOAAT Ha MOBEPXHOCTU rMAPOdIOHa, TO 3TO MOXET HaHecTu eMy nospexgeHue. Cnegyet OTMETUTb,
4YTO MaKpOCKOMMYecKne Ny3blpbk BUAHbI HEBOOPYXEHHbIM ra3om. OfHaKO MUKPOCKONUYECKME My3bIPbKY
MOTyT 6biTb HEBUMAUMBIMU M MOTYT CO3fiaBaTb MHOro npob6nem. B aTom v 3aknioyaeTcs HeobxoauMMocCTb
paccMoTpeHUss MeTOA0B NOJIyYeHUs NOAXOAALLeR AN n3mMepeHuii cpeabl, B KOTOPOI adhhekTbl kaBuTaLu
66111 6bI MUHUMU3NPOBAHbI.

B [1]. [2] npuBeaeH MeTof onpefenerHuns Havyana BO3HUKHOBEHWSA kaBUTaLmun. B 4yacTHOCTH, BO3HUKHOBE-
HVWe WHEPLMOHHOW KaBUTauMn 06bIYHO CONPOBOXAAETCA MOSIBMIEHNEM CY6rapMOHUK OCHOBHOI 4acToTbl Un
[ONONMHNTE bHBIM LLIMPOKOMNONOCHBLIM LIYMOM. [MpuMepbl akyCTUYEeCKUX CNeKTPOB, MOYYEHHbIX C MOMOLLbIO
30HA0BbIX 1 MEMOpaHHbIX TMAPOdOHOB, NpeacTasneHsl B [3]. (4].

3.2 Xumwnyeckne metosbl

3.2.1 O6wme NonoxeHns

XoT XuMnyeckne mMeTofbl yAaneHUs pacTBOPEHHbIX ra3oB MOryT OblTb OYeHb IMNEKTUBHLI C TOUKU
3peHUs Kak YpoBHSA NepBOHaYaibHOM aerasanum, Tak U CKOPOCTY NOCNELYIOLLENO ra30HACILLEHNS. OHU UMELOT
N MHOTO HefocCTaTkoB. Bo-nepBbiX, MPYMEHAEMbIi XMMUYECKUA peakTuB yaanseT OAuH onpefeneHHbli ras
(Hanpumep, TONBLKO KNCNOPOoA). Bo-BTOPbLIX, OHM NOBbLILLAIOT COAEPXaHME VOHOB B BOZE, YTO HAaXO4UTCA B NPO-
TUBOPEYNM K CTPEMJIEHUIO CHU3NTL X CoaepXaHue (CM. pasgen 4). B-TpeTbux, MHOTUE XUMUYECKUE METOAbI
Jerasaumun TpebyloT NPYMEHEeHNS CUIbHO PACKUCAAIOLMNX KOMNOHEHTOB, KOTOPbIE MOTYT HAHECTN Bpes Mnosb-
30BaTesIlo U BbIBECTU U3 CTPOSA U3MEPUTESIbHYIO YCTaHOBKY. W HakoHeL, Npu UCMOMb30BaHUN N XPaHEHUN XK-
MUYECKV NOATOTOB/IEHHO BOAbI HEO6X0AMMA OCTOPOXHOCTb, YTOGLI HE MPUYMHUTL Bpe OKpyXatoLeii cpeae.

3.2.2 lo6aBnieHne cynbuta HaTpus

Cynbut HaTpusa (Na2S 03) moxeT 6bITb f06aBNeH B BOAY A/15 MOMOWEHNS PACTBOPEHHOIO B HEW Knc-
nopoga. CofepxaHve pacTBOPEHHOrO KMc/lopoda B BOAEe B COCTOSHUM ee HacbllWeHWs npu Temnepatype
20 °C 6yget cocTaB/iaTb 0k0M0 9 Mr/n. NS ero cBA3biBaHNS HEO06X0AMMO A06aBUTb Cy/bOUT HATPUS B KOK-
yectBe 0.5 r/n. B pesynbTarte cynbut HaTpusa npeBpatuTcs B cynbdat HaTpusa (Na2S04).

[nsa npumepa 6epyT BoAy, B koTOpyt gobasnawT Na2S03ansa nonyyenms 4%-Horo (Mo Becy) pacTBo-
pa. CogepxaHvie 0 2B Takoii Bofie ocTaeTcsa <4 Mr/n Ha NPOTSHXKEHWUN ANNTENBHOTO BPeMeHU (CM. PUCYHOK 1).
CKOpPOCTb HaCbILLEHNSI TAKOro pacTBopa BO3[yXOM CYyLLeCTBEHHO 3aBMCUT OT pa3Mepos 6aka c BOAOW. B em-
KOCTSIX C 6O/IbLUIMMU pa3MepamMun BPpEMS HaCbILLEHNSA Aera3vpoBaHHON BOAbl KUCIOpPOAOM npeBbiwaeT 150 u.

CkopocCTb 3BYyKa B Xugkoctn CL BblumcnsioT no popmyne

roe K — mogynb BCEeCTOPOHHEro CXXaTus XUAKocTu;
p — MIOTHOCTb.

M3meHeHne NNoTHOCTW pacTeBopa nocrne go6asneHns Na2S 03 ykasaHHOW Bbllle KOHLEHTpauum meHee
1 %, a n3MeHeHne MoAynsi BCECTOPOHHErOo CxXaTtus elle MeHblie. [103TOMy M3MeHeHne CKOpoCTU 3ByKa npe-
Hebpexnmo Masno. YaenobHas anekTpuyeckas MpoBOAMMOCTb pacTBopa C KoHueHTpaumei 4 r/n Na2S03 co-
ctasnsiet 5,1 mC/cm.

M3amepeHus, pe3ynbTatbl KOTOPbIX NpeAcTaB/ieHbl Ha PUCYHKe 1, HAYMHaIMCb cpasy nocne 3anosiHeHus
eMKOCTM npu Temnepatype (22 + 1) °C.

OTOT pacTBOp B3anMOZENCTBYeT, OfJHAKO, C HEKOTOPbIMU MeTasilaMun, TakMMN Kak antoMUHWUIA N HUKENb.
Hanpumep, nocne 2-4acoBoro npebbiBaHMs B pacTBOpe NpeobpasoBatesib C a/IlOMUHUEBOM PPOHTa/IbHO No-
BEPXHOCTbIO BblS1 HEMHOIO KOPPOAMPOBaH. [03TOMY pekoMeHAyeTCsi N0 BO3MOXHOCTU coKpalaTb A/UTeb-
HOCTb HaxoXAeHns MeTasl/ioB 3TOro TUna B pacTBope.
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m— 271/n;34cmM2: 200 Mmn; K — 4 1/n. 34 cm2;200 mn: 1 — B r/n; 34 cm2; 200 mn. » — B 1/n; 83 cm2; 200 mn;
— 4 1/n; 120 cm2; 870 mn

PucyHoK 1— 3aBUCMMOCTb OT BPEMEHU KOHLLEHTPaLMM PacTBOPEHHOTO KUCIOPOAA NPU COAepXaHuu cynbduTa HaTpust
2.4 1 6 r/n B feMnHepann30BaHHON BoAe A/ eMKOCTEN pas/iMyHoro o6bema v naowasmu noBepxHoCTy Boabl

3.3 ®usnyeckne meToabl

3.3.1 O6wume nonoxeHns

B oTAnume oT XxMMnyeckmx MeTofoB Aerasauny Boapl husnyeckme MeToAbl He MOBbIWAKT COAepXaHne
MOHOB B BOJE M HE YMEHbLUAKT COfepXaHue TONIbKO OHOro Kakoro-nnbo onpefeneHHoro rasa. XopoLuui
0630p AN5 BbIGOpa hrsanyeckoro metoga Aerasauunv npeacrasneH B [5].

3.3.2 [lerazauuna BakyymmpoBaHuem

Ecnu cocys ¢ BOAOI NOCTOSIHHO HaxoAWTCS NpU MOHMXEHHOM AaBneHun Bosgyxa (oT 2 go 2,5 kMa), To
BO3[yX HE CMOXeT BO3BpaLiaTbcsl 06paTHO B Body. B aTux ycnoemnax Boga 6yaeT kasarbCa KUMALWENR, Tak Kak
rasoBble My3bIpbki ByAyT OGbICTPO pacWMpPATLCS, BCM/IbIBATbL U I0NATbCSA Ha BOAHOW noBepxHocTu. Mocne Ta-
KOW ferasauun B TeyeHne 24 4 ypoBeHb PaCTBOPEHHOIO KUCMOPOAa MOXET ObiTb Hke 1 Mr/n.

3.3.3 Peyupkynauuna npy noHMWXEHHOM AaBneHuun

MHorve cuctembl BOAOMNOATOTOBKA UCMOMb3YKOT Hacoc AN peuupkynsuuu sofbl. Bbibopom Hacoca
60/bLLION MOLLHOCTM U UCMOMb30BaHWEM HEeBO/bLIOr0 BXOAHOrO OTBEPCTMS Ha BXOAe NpecnefyloT ABOSKYHO
Luenb: nepemeluMBaTb BOAY B pe3epByape U CHWXaTb B Hel rasocofepxaHue. Cuctema gerasauuun 6yget
paboTaTb NpW MOHWKEHHOM AasreHun [5], ecnm K BXOA4Y MOLLHOrO Hacoca NOoACOeAVMHUTb apMUpOBaHHYH
TPy6KY, @ Ha Apyroii ee KoHeLll, NMOMeLLeHHbI B pe3epByap C ferasvpyemolt Bofoli, yCTaHOBUTb OrpaHnymTe b
CKOpOCTW NpoTekaHns. Bogy 13 BbIXOAHOro naTpybka Hacoca Yepes npocTyto TpybKy HanpasnsoT o6paTHO B
pesepByap. KoMBMHUPOBaHHbIN 3hhekT B3aMMOAEeCTBUS CU/bl BCACbIBaHWSA BOAbl B HACOCE W OrpaHuyeHus
ee MoCTynneHns B apMUpOBaHHyto TPYOKY NPUBOAUT K CHUKEHWIO faBnieHns B Tpy6ke. Mpu NoHWXeHun fas-
NIeHNs B BOJE CHMXAeTCA cofepxaHne pacTBOPEHHOro B Heli rasa u 06pasyloTca ny3blpbku. 3aTeM MHOXe-
CTBO MesikuX My3blpeil 06beANHAIOTCA B HECKO/IbKO KPYMHbIX. [laxe npyv HopMasbHOM aTMocepHOM Aasrie-
HVM OTHOLUEHME N/oWaan NOBEPXHOCTU K 06BEMY Takmx 60/bLUMX MY3bIPLKOB TAKOBO, YTO 3TO MPEnsATCTBYeT
1x obpaTHOMY MOrnoLWeHno BoAoN. MoaToMy BoAa Ha BbiXOfe M3 Hacoca CofepxuT 60/blioe KONN4YecTBO
KPYMHbIX My3blpei.

Mpw BO3BpAaLLEHUN B pe3epByap 3TV KpynHble My3blpbku O6yAyT cobnpaTbCa Ha NOBEPXHOCTU BOAbI U Bbl-
X04uTb B BO3AyX. KonmuecTBo 1 pasmep Mys3bipbKOB B BOAE, BbIXOAALLEW M3 Hacoca, MOryT Takke ABASATbCA
Ka4yeCTBEHHOI OLLEHKOW rasaocogepaHusa BoAbl B pesepByape. B kauecTBe pe3epByapa MOXHO MCMO/b30BaTb
Kak OTAeNbHbI cocya, Tak U M3MepuUTesbHbIN 6ak.
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Mof1e3HO NMOMHUTB, YTO C/efyeT U3beratb BbICOKOTO PaCMO/IOXEHNsSI TOYEK BBOAA-BbIBOZA BOAbI U3 pe3epBy-
apa. Tak Kak ee ypoBeHb CHUXAETCs U3-3a McnapeHus. Ecnv aTum npeHe6pedb, To NOTOK BOAbl U3 BXOAHOTO OTBEp-
CTUs ByfieT 3axBaTblBaTb BO3AYX W HAMOJHATL Befy Ny3bipbkamyl. N03ToMy Kak BXOGHOE, Tak U BbIXOAHOE 0TBEpPCTUS
ZO/MKHbI GbITb PACMOJIOXEHbI Kak MOXHO HUXE MO BbICOTE pe3epByapa. APHEKTUBHOCTb ITOTO METOAA 3aBUCUT OT
nepenaga faB/eHVsi Ha BXofe Hacoca. Mpy yAauHol KOHCTPYKLUUU CUCTEMbI MOXHO MOHU3UTL YPOBEHb COLEpXa-
HUS KMCMopoJa B BOZE [0 2—3 MI//1. Kak 3TO NoKa3aHo Ha pUCYHKe 2. Ha 3TOM pUCyHKe BUAHO, YTO BOZa B PE3EPBY-
ape 60/bLUE BMECTUMOCTU [ierasunpyeTcsi ropasao Meg/ieHHee, YeM B pe3epByape MeHbLUeli BMECTUMOCTM.

Bpewms, MyH

— — pe3sepByap A: 23,6 "C: pe3epByap A: 18 'C. — — pe3epsyap B: 17 “C.
Pesepsyap A: BMecTumMocTb 850 n, nnouwaab nosepxHoctn 9000 cm2;
Pesepsyap B: BMecTumMoCcTb 200 n. nnouwagb nosepxHoctn 4000 cm2

PrcyHok 2 — KoHLEeHTpaLus pacTBOPEHHOro B BOAE KUCopoga Kak hyHKLUUS BpeMeHU gerasauuv npy peuvpkynsyum
npy NOHWXEHHOM faBneHun

3.3.4 flerazayuns ¢ NOMOLLbI KOHTAKTHbIX (PUNLTPOB

[pyroit Mmetog, NCNoNb3yLWNiA HACOC AN PeLUPKYNALMM BOAbI U LUIMPOKO PacnpoCTPaHeHHbIR B 6akax
ONS aKyCTUYECKUX U3MEepeHuit, OCHOBaH Ha NPUMEHEHUW KOMMEPYECKU AOCTYMHbIX KOHTaKTHbIX (hunbTPOB
ONs gerasaumm npu npoTekaHun yepes HUX Bofbl. AT PUNLTPLI B BUAE TPYOOK MPUMEHSAIOT B MPOMbILL/IEH-
HOCTW Kak Ana gerasaumu, Tak u 479 rasaupoBaHns XnaKocTel.

Tpy6ka coCTOUT U3 Nayky NosbiX rMAPOOOHbLIX BONMOKOH (HECKO/IBKO ThICSY), Yepes KOTOPYH NpoTekaeT
XUAKOCTb. MembpaHa 13 3TUX BOSIOKOH NpoHuULLaema Ans mosekyn rasa tuna C02 uny MeHbLINX No pasmepy,
Tak 4to 0 2 1 N2 TOXXe yepe3 Hee NpoxXoanT.

Mog pelicTBMEM NapuuanbHOro AaBneHust Boga NpoXoauT Yepe3 MeMopaHy, CHUXas npu 3TOM KOHLLeH-
Tpauwuto rasa [0 NpuemMnemMoro ypoBHs. OfHako Npu NpUMeHeHUy HebONbLIOro paspexeHus, BO34elicTByto-
Lero Ha 060/104Ky TPY6KM 1 co34aBaeMoro He6obWMM HACOCOM MM pacxofoMepoM Tuna BeHTypu, MOXHO
[06UTbCS YPOBHA COAEPXaHUSA PACTBOPEHHOIO KMC/I0pofa OKoMo 1—3 mr/n npu 0gHOKPaTHOM NpOMycKaHUn
BOAbl Yepes uabTP Npu CKOPOCTU npoTekaHmsa oT 500 4o 3000 MA/MUH.

TexHnyeckoe o6cnyxmBaHve Takmx yCTPONCTB He Bbi3blBAET 3aTPYAHEHUI, €C/IN CBOEBPEMEHHO MEHATb
dunnbTpbl (0,45 MKM UM NOAOGHBIX) AN NpefoTBPaLLEeHUs 3aKynopku OTBEPCTU MeMbpaHbl CO BPEMEHEM.

BofsiHble napbl, Npoxoasiiue Yyepe3 MembpaHy, MOXHO cO6paTh B /IOBYLLKY, YCTAHOB/IEHHYIO Nepej oTkauu-
BAKOLLMM HACOCOM.
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3.3.5 Kunsiuenune

Ewe oaMH NnpreMneMsblii 415 Aerasauny MetTon — 3TO KMNAYEHMe BOAbl B TEUYEHME ONpefe/ieHHoro ne-
pvoga BpemeHu. B tabnuue 1 npuBeaeHbl pesynbTaTbl, KOTOPble MOXHO MOJYYXTh, UCNO/b3YS TPY pa3inyHble
npoueaypsl.

KoHueHTpauus kucnopoga gaHa rnocsie KUngayeHus u oxnaxaeHns B pesepsyape A0 TemnepaTtypbl HUXe
23 °C. Bpemsi oxnaxaeHusi 3aBUCUT OT BHELUHWX YC/IOBUI 1 CKOPOCTM NepeMeLLBaHUs BOAbl B pe3epByape.

Ta6nuuya 1— Ycnosus gerasayuv Bobl KUNsiUeHNEM

Bpema kunsyeHnsa, MUH 5 10 20
HauyanbHas koHueHTpauusa 02 Mr/IT (a0 KunayeHus) 7,2 7.8 8.0
KoHeuyHas koHUeHTpauusa 0 2.mr/n, npu 23 'C 1.7 2.0 3.1
Bpemsa oxnaxpaeHnus ot 100 'C go 23 'C. muH 24 35 28
MpumevaHne Bes nepemewunBanusa bes nepemewnsaHus OyeHb cnaboe

nepemewunBaHue

M3 Tabnuubl 1 MOXHO caenatb crieayrolime BbiBOAbI:

- KUMSAYEHMEe Ha NPOTSXEeHUN 5 MUH AOCTATOYHO Aera3upyeT BOAY;

- NnepemMeLlLvBaHne (gaxe o4eHb cnaboe) B Nepunoj oxXNnaxAeHUs CUIbHO MOBbILLAET cofepXaHue Kuc-
nopoja B Boje:

- BPEMS OXNaXAEeHNS HECYLLeCTBEHHO BANSIET Ha COAEpXaHue K1ucnopoaa Ao Tex nop, noka oHo MeHee
35 MUH.

3.4 MeToAbl OLEHKN KayecTBa gerasauunmu

3.4.1 O6wue nosoxeHus

TouHoe onpegeneHne rasocogepxaHns 6b1a10 6bl CBA3AHO C MHOTOUYNC/IEHHBIMU N3MEPEHNUAMMU KOHLLEH-
Tpauun KaXxaoro OTAEesIbHOro rasa, KoTopblii MOXET pacTBOPSATbCA B Bofe. B HacToswem cTtaHgapTe Takve
n3MepeHns He npecTaBsieHbl.

AnbTepHaTWBHbI NOAXO0A 3ak/1tovaeTcs B NpeAcTaB/eHUn ra3oBoi KOHLEHTpaLumn B BUAE TONbKO OAHOTO
rasa 1 NpeanosioXeHnmn, YTo BCe PaCTBOPEHHbIE ra3bl CHUXAKT CBOK KOHLLEHTpaLuio B OANHAKOBOW CTEMEHN.
#ICHO, 4YTO 3TO MpeAnosioXeHne HeBepHO, KorAa OnpeaesnaloT KOHLUEHTpauuio TOMbKOo OA4HOro rasa. OgHako
KOMMepYeckn AOCTYMNHblI MHOTVE TUMbl U3MepUTeNein cofepxaHnsa pacTBOPEHHOrO KMCM0PoAa, OCHOBaHHbIe
Ha 3/1IEKTPUYECKUX WU ONTUYECKNX MeToAax N3MepeHus.

3.4.2 SneKkTpuyeckne metoabl

DneKTpuyeckne MeTofbl M3MEPEHUs KOHLEHTpaLuM pacTBOPEHHOrO KMUC/IopoJa OCHOBaHbl Ha Auddy-
31N Yepes3 NPOoHULLAEMYD MeMbpaHy. 3a MeMOpaHO HaxoAsTCA ABa 3NEKTpoAa, NMOrpyXeHHbIe B pacTBop
3/1eKTPO/INTa, a NPOHMKaLWMI Yepe3 MeMbBpaHy KMCNOPOoA CHUXKaeT noTeHuman katoga. OaHako HefoCTaTKM
3TOro MeToAa CBsA3aHbl C NOTpebieHneM KCIopoaa, YTo BeAeT K MOHMKEHUIO ero KOHLLeHTpaumn Kak nameps-
emoil BenmuuHbl. Ecnv Boga, Haxopswancsa B6/v3M anekTpoga, He LupkympyeT {Hanpumep, ecsim pacTsop
He B36a/ThIBAOT), TO 3TOT METOA NPUBOAUT K OLUMGOYHBIM pe3ynbTaTaM U3-3a UCTOLLEHUS COAEepPXaHUs Kuc-
nopofga B o6beme, rpaHmyaLLem ¢ M3MepuUTesbHON r0/T0BKOMA.

3.4.3 OnTnyeckmne meTofbl

OnTuyeckne MetTofbl U3MEPEeHUs KOHLEHTpauunm pacTBOPEHHOrO KMUC/0poAa OCHOBaHbl Ha onpegene-
HWWN SIPKOCTU CBEYEHUA AaTumka U3MepuTesbHON ronoskW. MpucytcTBue Knucnopoda 6yAeT yMeHbLlaTb NOMM-
HeCLEeHUMI0. HO BaXXHO TO, YTO KUC/IOPOZ, B 3TOM npoLecce He nornowaeTca. NMosTomMy onTuyeckne mMeTtombl
N3MepEeHNs KOHLeHTpaLuuy pacTBOPEHHONO Kucnopoaa He TpebyloT nepeMeLurBaHmns (XOTS 3TO MOXET U 6bITb
6naronpuAaTHbIM 4718 06ecnevyeHNs pPaBHOMEPHOCTW pacnpefeneHust kucaopoga no Bcemy v3mepsemomy
06bemy). B cBA3M € Tem. UTO NnepemelunBaHne He o653aTesibHO, ONTUYECKUMM METOAaMMN MOXHO peasin3oBaTb
HernpepbIBHbIE U3MEPEHUA ra30CoAePXaHns B TeYeHne TpebyemMoro BpeMeHn HENOCPEeACTBEHHO B Cpefe pac-
npocTpaHeHns. K Tomy e MHOrne usmMeputenn MMerT OYHKUUIO peructpaummn pesynbTaros, Tak 4To coaep-
)XaHne pacTBOPEHHOro Kuciopoda COBMECTHO C ApYrUMW AaHHbIMU (Hanpumep, faTa/Bpems. TemnepaTypa
1 Mp.) MOTyT ObITb COXPaHeHbl UK NepefaHbl Mo CeTN A5 NOCNeAyoLWero aHanmsa.

3.4.4 T1OBTOpPHOE HacbllUeHne rasom

Boga, Haxogswasncs B OTKPbITOM pe3epByape WM B pe3epByape, 3akpblTOM MPOHULAEMON MAEHKOW,
6yfeT ecTeCTBEHHbIM 06pa3oM NOroLWaTh pacTBOPUMbIE B HEil rasbl, NOKa He JOCTUTHET YPOBHSA HACbILLEHUS.
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CKOpOCTb 3TOr0 HachbleHna GyeT 3aBUCETb OT MHOTMX (DAKTOPOB, BaXKHEWLIMMU U3 KOTOPLIX SIBNIAOTCS TEM-
nepatypa. pexvwm nepeMelLuMBaHusa 1 OTHOLLEHWe N0LWaamn BOAHON NMOBEPXHOCTU K 06beMy Bofpl. Mpumep
AVHaMVIKM Takoro noraoLweHns nokasaH Ha pucyHke 3. (Pesepeyap BMeCTUMOCTbI0 200 /1 ¢ naowazibio BOAHON
nosepxHoctu 4000 cm2; Temnepatypa Bofbl 17—22 °C.)

PucyHok 3 — [lnHamuka nornoLeHus rasa Bogoi nocne ee gerasaumn MeTofoM peLupkyasiuMmn npy NoHWKXEHHOM faB/ieHun

Ana ymeHblleHna nnowaam BO,CI,HOVI NOBEPXHOCTU, Hepe3 KOTOPYH npoucxoguT nornoweHne BO,EI,OVI rasa,
6bln npeaoXeHbl pasnuyHble pelleHns. MNneHka 3 nonumepa HW3KOW MIOTHOCTY UK nopuctas (Hanpwmep, Ha-
noJiIHeHHas Ny3bipbkaMn BO34yXa ynakoBo4Has I'I]'IeHKa) He No3BoNsEeT el onycKatbCA Ha AHO pe3epByapa. OpHako
Takyl NneHKy nepef nsmepeHvamn cnefyet UsBnekaTb uU3 pesepsyapa. Kpome 10ro, Co BpeMeHeM Ny3bIpbkn €
BO3YyXOM MOTYT 3an0/IHUTbCA BO,EI.OVI, N nNNneHka 6y,qu TOHYTb. I'Iquuel‘/i aJ'IbTepHaTVIBOﬁ SIBMISIETCA CMNocoo, npu Ko-
TOPOM NiaBakoLee Ha NOBEPXHOCTU MOKPbITUE MOXHO HE U3BJ/1IEKATb U3 pe3epByapa Aaxe C aBTOMaTVI3I/IpOBaHHOVI
cucTtemon nepemeLleHns I'VI,EI,pOCbOHa. C aTont Leibio Ny4wnm pelieHmnem 6y,u,eT ncnosib3oBaHue Cnos noavnponu-
NEeHOBbIX (VI]'II/I I'IO,CI,OGHbIX MM) LiapunkoBs, naaBaroLnX Ha NOBEPXHOCTU: OHN YMeEHbLUAKT nowanb BO,CI,HOVI nosepx-
HOCTU. KOHTaKTUPYKLLYH C BO34yX0M, /IErKO CMEeLLalTCA B CTOPOHY Npu nepemMeLlLeHnn B pesepByape KaKkux-nn6o
06bEKTOB, a nx ccbepmqecme NOBEPXHOCTU MUHUMUINPYHOT OTPaXKeHUA OT 3epKaanot7| NoOBEpPXHOCTN BOAbI.

4 PacTBOpeHHble VOHbI

4.1 O6wue nNonoxeHns

BogonpoBogHaa Boga 4acTo MOXET cofepxaTb 3HauYuTeNlbHOE KO/IMYEeCTBO PacTBOPEHHbLIX MOHOB. 310
npoasndaeTca Haubonee Bcero B yBeNN4YeHNn npoBoAMMOCTU BOAbI, KOTOPasA MOXET NPOABUTLCA B «HU3KOM
CONpoTUBNIEHNN» MeXAY 3/1IeKTpoAaMN HEKOTOPLIX MeMGpaHHbIX FI/I,D.pOCbOHOB. [NoBbIlleHHasa NPOBOAMMOCTb
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MOXeT CTaTb MCTOYHWKOM 3/1EKTPOMAarHUTHbIX HaBOAOK, YBenuMyMBatoLWmnX WyM Ha Bbixoge rugpocoHa. Cy-
LLlecTByeT TaKke BepOATHOCTb TOro, YTO 3TU PacTBOPEHHble BellecTBa OyAyT ocaxaTbCA Ha Kakux-im6o
06bekTax, AMMTEeNbHO HaxoAAWNXea B Bode. B yacTHOCTM, B 3TOM 3aknioyaeTcs npobsema vcnosb3oBaHus
«KEeCTKOW BOAbI» C €e N3BECTKOBbIMU OT/IOKEHVNAMMW Ha BCEM OCTaB/IEHHOM B pe3epByape ¢ BoAoi. Ecnu Ta-
KAM 06BEKTOM CTaHeT rmapodoH, TO ero YyBCTBUTE/IbHOCTb, MO Mepe pocTa 3arpsi3HEHHOCTU Ha HeMm. byfeT
MoCTENEHHO YMEHbLIATLCS.

B M3K 62127-1, KOHKPETU3NPYIOLLEM METOAbI MCNOMb30BaHNA TMAPOGIOHOB, B TOM YMC/IE 31EKTPUYECKM
HEe3aKpaHMPOBAHHbLIX MeM6pPaHHbIX rMAPOOHOB, AaHbl pekoMeHAaumMm 0 TOM. YTo6bl NPOBOAMMOCTL He npe-
Bblwana 5 MkC/cm.

4.2 Xumunyeckne meTofbl

4.2.1 O6wWwwme nNonoxeHns

Xumunueckme mMetofpbl AevoHU3aLMmn BOAbl OCHOBaHbl Ha f06aBneHun B BOAy MOHOB BOAOPOAA UAW K-
ApartoB okucu. OHM NPUMEHUMBI ANS Leneil HacTosero cTaHaapTa. B HacToswem ctaHjapTe npyuBoAnTCA
conocTaB/ieHne ¢ APYrMMMn XMMUYECKUMIU MeTo4aMmn NOAroTOBKY BOAbI.

4.2.2 N"OHOOB6MEHHUKM

3Tn ycTpolicTBa cogepxaT MOHOOBMEHHbIE CMO/bI, NPeACcTaBNAloLMe co60li CMeCb aHNOHHbIX U KaTu-
OHHbIX peareHToB, KOTOpble 3aMeHSII0T BCe PacTBOPEHHbIE B BOJE NOHHbIE KOMMOHEHTbI COOTBETCTBYOLLMMM
MoHamu BOOpOJa UK rmapaTtoB OKMCK, YTO obecneymBaeT YNCTOTY BoAbl. CTOMMOCTb Takoro o6opyAoBaHus
OTHOCUTENIbHO HU3Ka, HO O6MEHHasA CMona ABNAETCS PacxXoAHbIM MaTepuasioMm, KOTOpblii He0bxoAMMo BOC-
NOSHATD.

[lna Bcex NOHOOBMEHHbIX YCTPOMCTB MOBbIWEHHbIE YPOBHY COAEPXaHMA MOHOB B MOCTynatwLlel B aTu
ycTpoiicTBa Boge 6yAyT NpuBOANTL K COKPALLEHUIO BpEMEHN paboTbl MIOHOOGMEHHOI CMOSbI. Kak ToNbko cMo-
Na HauymHaeT TepATb CBOU CBOICTBA, 3/1eKTPONPOBOAHOCTL MPONYLLEHHO Yepes yCTPOCTBO BOAbI OyaeT yBe-
nnymBaTbCA. |-|03TOMy pekomeHayeTcAa yCTaHaB/IMBaTb Ha BbiXoade NOHOOOMEHHMKa cpeacrtea A2 MOHUTO-
pviHra kayecTBa 06paboTaHHO BoAbl. IOHOOGMEHHYIO CMO/TY PEKOMEHAYETCSH peakTUBMPOBaTb UM 3aMEHUTb
npu JOCTVXEHWUN NpefefibHOT0 YPOBHSA 3/1eKTPONPOBOAHOCTU. ITOT Mpouecc He Bcerga npuemsieM B CBA3W
C ero BbICOKOV CTOMMOCTbIO (M3-3a HEO6X0AMMOCTU 3aMeHbl CMOJIbI), Korga TpebyeTcs 06paboTka 60/bLWNX
06bEeMOB BOfbI.

4.3 dnsnyeckne metogbl

4.3.1 O6wure NoNoXeHUs

Kak n Bce dpmsmueckne MeTofbl, paccMaTpuBaeMble B HacTOsLWeM cTaHjapTte, dusmueckue meTogbl
CHWXEHWA cofepxaHns MOHOB B BoAe He A06aBNstoT B obpabarbiBaeMyto BOAY Kakux-imbo 3arpsasHeHuid.

4.3.2 Anctunnauunsa

Mpy KMNAYeHWM BOAbI M NOCNeayloL e KOHAeHcaUMn ee NapoB HEKOTOPble PaCTBOPEHHbIE B Hell TBep-
[ble BellecTBa OCTalOTCA Ha BHYTPEHHUX NOBEPXHOCTAX AUCTUNNATOPA, a BbiTekalLas 13 Hero BoAa umeet
HM3KYI0 KOHLLEHTpaLuuio MOHOB. B uTore aTm MOHbI GyAyT OCaXAaTbCA B BUAE Hakunu, YTO MOTpebyeT pery-
NSAPHOI OUYNCTKN ANCTUANATOPA OT 3TUX OT/IOKEHMWA. XOTA CTOMMOCTb AUCTUNNATOPA W HEBbICOKA, Npouecc
ANCTUNNALNK He CTOMb 3MPEKTVBEH NO CPABHEHWUIO C feNoHN3aUmMeil, NoaToMy 4acTo TpebyeTcs AUCTUAIN-
poBaTb BOAY ABaXAbl W faxe TPWXAbl, YTOObI OHa Gblna cpaBHUMa MO YACTOTE C BOAOW, NpoLlesLleil MOHHO-
06MeHHy0 fenoHusaumto. Ho aToT npouecc 60nee 4acTo NMPUMEHSIOT MpY MOArOToBKE 60MbLUMX 06bEMOB
BO/bI, KOr4a npuemsieM v HeBbICOKWI YPOBEHb AieNoHM3aLnm.

B0 MHOrMVX CTpaHax AUCTUANATOPbI OTHOCATCA K 060pyA0BaHUio, TpebyoLwemMy MLEeH3MpoBaHns (M3-3a
KOHTPO/IA 3a NPOM3BOACTBOM &/IKOrONbHOM MPOAYKLMK), YTO CreayeT yunTbiBaTb NpU yCTaHOBKe Takoro 060-
pyfoBaHus 1 paboTe Ha Hem.

4.3.3 O6paTHbIii ocMoC

B meToge o6paTHOro ocMoca MCnosb3ylT NOMynpoHMLaemMyo MembpaHy, Yyepes KOTOpYH MpoXoauT
ounaemas XnaKocTb, He NponyckarLwyto Yyepes cebs NOoHbI 1 3arpA3HeHns. Mpy aTOM C NOMOLLbIO MOBbILIEH-
HOTO faB/eHNs NPUHYXAAI0T XUAKOCTb MPOXOAUTL Yepe3 MeMbpaHy 13 60/1ee KOHLEHTPUPOBAHHOIO B MeHee
KOHLIeHTPUPOBaHHbI pacTBop, T. €. B 06paTHOM [N ocMoca HanpasneHuu. Cuctembl 06paTHOro ocmoca
06bIYHO AOCTATOYHO [OPOrK, HO OTHOCWUTENBHO AELleBbl B aKCmayaTauuu. 3TOT npouecc Hambosnee BCEro
NoAXoAuUT ANSA cUTyauuii, korga TpebyTca 60/blire 06beMbl XOPOLLO AEVOHWU3NPOBAHHOK BOAbI, YUTO MOXET
onpaBsAaTtb BbICOKYI0 NepBOHaYaibHy0 CTOMMOCTb 060PYA0BaHMS.

Mo6ouHbIM 3athheKTOM NogaepXXaHnss COOTBETCTBYIOLLLEr0 OCMOTUYECKOrO AAaBfIeHNA SABMSETCA Bblpa-
60Tka 60/1bLLIOr0 KONMYecTBa 3arpsA3HEHHON BoAbl. A Tak Kak 3Ta BoJa YXe He MOXeT 6biTb NCNo/b30BaHa B
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NOBTOPHOM npoLuecce OYNCTKU, TO BO3HUKaET HEOﬁXOAMMOCTb ee xpaHeHus. C 3TUM CBA3aHbI CbI/IHaHCOBbIe n
JKonoruyeckmne I'Ip06}'IeMbI aKcnnyataynunm cuctem O6paTHOF0 ocMmoca.

4.4 MeTobl OLLEHKM KayecTBa AenoHunsaynu

KonmuecTBo pacTBOPEHHbLIX MOHOB MOXHO 6€3 TpyAa onpefenuTb ¢ NOMOLLbI0 KOHAYKTOMeTpa. KoHAyK-
TOMETPbI 6bIBAKOT ABYX TUMOB: A1 U3MEPEHWI Ha NPOo6ax BOAbl U KOHAYKTOMETPbI, BCTPOEHHbIE B CUCTEMY
ee ouncTkn. KoHAYKTOMETPbI Ha NMpobax MMENT psf 31eKTPOA0B, NOrpyXaeMbix B BOAY. DIEKTPUHECKMIA TOK
NPOXOAMUT Yepe3 OfHy Napy 3/1eKTPOA0B, B TO BPEMA Kak NOTEHLMan U3MepsoT Ha ApYroli nape 3/1eKTpoAoB.
3areM No 3HA4YEHUAM TOKa Y U3MEPEHHOTO NOTEHLMaNa BbIYUCSIOT 3/1EKTPONPOBOAHOCTb.

Bo BCTPOEHHbIX Npubopax MCMob3yloT MeTOA MHAYKTUBHON CBSA3W, B KOTOPOM B KayecTBe BTOPWYHOL
06MOTKM TpaHchopMaTopa CAYXUT 3amnosiHeHHbIVi BOAOW kaHan. Mojas Ha NepBUYHYD 0GMOTKY M3BECTHbIN
3N1EKTPUYECKNIA CUTHAN U U3MEPUB CUTHAST, BO3HMKAIOLLMIA HA BTOPMYHON 0GMOTKE, MOXHO paccuuTaTtb 3/1ek-
|ponNpuBOAHLLbL BOAbI.

DNeKTPONpPoOBOAHOCTL BOAbI CU/TbHO 3aBUCUT OT TeMMepaTypbl, NO3TOMY B COCTaB KOHAYKTOMeTpa 06bIy-
HO BXOAMT M TepMOMETP. Kak 1 B ONTUYECKUX METOAAX U3MEPEHNS CTeMNeHn aerasauum, 60bLNHCTBO KOUAYK-
IOMUTPWB UMUIOT BCTPOEHHbIE CUCTEMbI PErncTpauumn pesynbTaTos.

4.5 MNMoBTOpHaa noHU3aumnsa

HekoTopble 061BEKTbI, PACMNONOXEHHbIE BHYTPU U3MEPUTENIbHOMO 6aka, SBMSOTCS NOTEHLMaIbHBIMU UCTOY-
HUKaMy cofiepXaHns MoHOB. OfiHaKO M3BECTHO MHOTO METOAOB 3alWTbl annapatypbl OT BpeAHOro BO3AeicTeus
BO/bl, OCHOBAHHbIX HA CHUXXEHUW CTENeHN NOBTOPHOI MOHU3aLMK BoAbl. Takue npouesypbl BKIKUAKOT B cebs:

- NPUMEHEHNE KOMMNOHEHTOB U3 HEPXAaBEILLel CTann BMECTO YepHbIX METa/IO0B:

- aHoAvpoBaHue feTaneit U3 aloMUHNS;

- MPUMEHeHNe naacTMace, He cofepxallmx KOMMNOHEHTOB, BblllenayvBaemMbIX BOLON.

5 Buosnorunyeckme npmmecu

5.1 O6wue NnonoxeHus

3awymTta BoApbl OT yBE/IMYEHNS NPUCYTCTBUSA B Hell BONornyecknx npumecein sBAsSeTcs BaxHoW npobne-
MOIA. XOTS OHa HE pacCMOTPEHa [0 CUX Nop B MeXAYHapPOAHbIX CTaHAapTax, Kacatowmxcs yabTpa3ByKoBbIX U3-
MepeHuiA. BoNbLINHCTBO N3 04YEeBUAHbLIX MOBGOYHbIX 3P PEKTOB BMONOTMYECKON aKTUBHOCTU B N3MEPUTENTBHOM
6ake c BOAOI CBA3AHO C TEM. YTO B BOAe MOSABAATCA MYTHbIE XENTble WK 3efieHble NATHA, MMeloLlwue 3anax.
Ha noBepxHOCTU HEKOTOPbIX 06BLEKTOB 06pasyeTcs W [ONT0 COXPaHSAETCA CAn3ucTas nneHka. 3Tu OTnoxe-
HVA ByayT yXyAlwaTbh XapaKTepucTukM rmapochoHa TOYHO Tak Xe. Kak U COMEeBbIE OT/IOXEHUs (CM. pasgen 6).
OpHako Haubornee BaxHO TO, YTO GaKTepuasibHble OT/IOKEHUS MOTYT HaHecTV Bpej 340pOBbl onepaTopa,
paboTaloLLero ¢ UsMepuTenbHbIM 6aKoM.

OfHMM 13 FN1aBHbIX UCTOYHUKOB BMOMOIMYECKOro 3arpsa3HeHNs BOAbl ABNSIETCS ee KOHTAKT C Ye/IOBEKOM,
B YaCTHOCTM TOrAa, Korja OH ycTaHaBnMBaeT B BOAY WM BbIHUMAaeET OTTyAa pas3ninyHoe obopygoBaHue (Ha-
npumMep, npeobpasoBatenu, rmMapodoHbl, pacceMBaoLlne MuUlieHn). B HekoTopbix nabopartopusax npu 3Tmx
ulepaymsax onupaTnpbl NCAUBL3YIOT YACTbIE BUAOHENPUHMLAEMbIN MepyaTky, YTO CyLeCTBEHHO YMeHbLUaeT
BO3MOXHOCTb 610M10rMYecKoro 3arpsasHeHus. MHorga ucnonb3yoT candeTku 47158 NPOTUPKU 06BEKTOB Cnup-
TOM nepep nx NorpyxeHnem B Bogy. Bce 3Tv meToabl 3dhhekTUBHbI AN Leneli npefoTepalleHus 6uonoruye-
CKOro 3arpsisHeHusi Bogbl; ogHaKo MNMOHATHO, YTO 3T MEpPbI He SABNSTCHA YHUBEPCA/IbHBIMU U NOAXOAALMUMMN
ANSA BCeX NPaKkTUYeCKNX Cryyaes.

YpaneHue pacTBOPEHHbIX ra3oB M BeLwecTB (CM. pa3gens! 3 n4) 6yaet cnocobCTBOBaTh CHUXEHUIO 6MO-
NIOTNYECKO aKTUBHOCTU 3arpsA3HeHnii B CBA3W C YMEHbLUEHVEM UCTOYHUKOB UX XMU3HedeaTenbHocTu. OgHako
3TN MeToApbl He 6yayT ybrBaTb HEKOTOPbIX YXXe CYLLeCTBYHOLNX 6akTepuil, MO3TOMY HMXKE pacCMOTPEHbl mMe-
TOoAb! X yaaneHus. pyruM BaXHbIM acnekToM 3Toli Npo6eMbl SIBASIETCA MECTOMOIOXEHNE N3MEPUTENIBHOTO
6aka OTHOCMTENIbHO MCTOYHMKOB Tenna u cBeTa. HaxogdAwuiics B TENJIOM MecTe U3MepuTeNbHbIl 6ak 6yaeT
6onee noABepxXeH H6Moornyeckomy 3arpssHeHuto, Yem 6ak. Haxogaswwmiica B 60nee XoNOA4HbIX KaumaTuye-
Ckux ycnosusx. K Tomy xe 6uonornyeckas akTMBHOCTb NOJ BANSHUEM POTOCMHTE3a BO3pacTaeT nNpu U3bbITke
cBeTa. [103TOMy M3MepUTesbHbIA 6ak, yCTaHOB/EHHbIV B TUiaTeNbHO BbIGpaHHOM MecTe (BA4asiM OT OKHa, 06-
paLleHHOro K conHuy), byaeT noAasepraTbCsa ropasfo MeHbLueli 6M0NorMYeckoin akTMBHOCTU, YeM TOT. KOTOpbIi
YCTaHOBJ/IEH HEMNpaBWIbHO. B nepepbiBax Mexay U3MepeHussMu 6ak MOXET ObiTb HaKpbIT TEMHOW TKaHbHO,
YTOObI YMEHBLLUUTL GUOOTMYECKOe 3arpsi3HeEHMEe BOAbI.
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BaXHO OTMETUTb, UYTO. KakK 1 AN MeTOA0B Aerasauum (CM. pasfos 3). XMMuyeckme Metofbl orpaHuyeHns
61010rM4ecKkoii akKTMBHOCTM 4YacTo HaxoAsTCA B NPOTUBOPEYMU CO CTPEM/IEHNEM MONYYUTb AENOHU3NPOBAH-
Hyto Bogy. [MoaTomy, ecnu TpebyeTcs MMeTb BOAYy C HM3KOM 3MEKTPONPOBOAHOCTLIO, /ydylle WCNo/b30BaTb
usnyeckne mMetoabl orpaHnyeHnss 6MoakTMBHOCTM (Hanpumep, yabTpaduonetoBoe 06/yyeHne) BMECTo Xu-
MUYECKUX.

5.2 Xumuyeckme metoabl

5.2.1 O6wume NonoxeHns

HecmoTpsA Ha TO YTO XMMUYeckue mMeToAbl o6e33apaxnBaHna BoAbl MOTYT 6bITb O4EHb 3(WEKTUBHBIMMY,
HO MpU UX MPUMEHEHUW MNOBbILWIAETCHA COAepPXKaHNe NOHOB B BoAe, 3TO HaXOAMUTCA B NOTHOM MPOTUMBOPEUUM C
YCUIMSIMU N0 fienoHn3aunm Boapl (M. pasgen 4).

5.2.2 lo6baBneHne xnopcogepxalnx XuMmnkaTos

[na cHwkeHnsa 6MoNorMyeckoro 3arps3HeHNs BoAbl B MiaBaTesibHblX 6acceiiHax 06bIYHO NMPUMEHSIOT
xfopcogepxaline XuMukatbl. MIHOrga atm XxMmukatbl UCMONb3YIOT Kak aHTubakTepmanbHble cpefcTsa B 6a-
Kax c BOAOW, XOTS1 NOBbILIEHHAA KOHLUEHTpaLua pacTBOPOB X/I0pa MOXeT CTaTb MPUYMHON obecuBevnBaHns
TKaHel. K ToMy e AnnTenbHOe HaxX0oXAeHNe KOXW B X/IOPHOM pacTBOpe MOXET NPUBECTU K NOBbIWEHUIO YyB-
CTBMTE/NIbLHOCTY W pasfpaxeHunio KOXKN pyk onepatopa.

5.2.3 lobaBneHne XMMNKaToB, cogepxawnx meab

Linpoko npumeHumMa n aHTubakTepuanbHas 06paboTka, OCHOBaHHas Ha A06aBNeHWM COefUHEHUI C
mMegbto. OHM YacTO MCMOMb3YTCA B MOPCKOM CY[OCTPOEHMU Kak BelecTBa NpoTUB 06pacTaHus, a Takke B
BWAeE pacTBOpoB, o6aBnsembix B BOAy nnaBaTesibHbIX 6acceiiHoB. HekoTopble 13 aTUX COeANHEHWN cocTaB-
NeHbl 13 KOMBUHaLUNIA, NOABEPXKEHHBIX PA3/IOXKEHNIO Yepes3 Kakoi-TO NPOMEeXYyTOoK BpemeHu. [1ns ycnewHoro
NPUMEHEHUST 3TOTO METOAA HEOOXOAMMO, YTOObI KOHLEHTpaUMsa KaX[oro m3 aHTnbakTepuasbHbIX BelecTs
HenpepbIBHO MEHANACh BO BPEMEHMN C TeM. YTOObl 6akTepun He CMOIIM NPUCNOCOBUTLCS K CYLLLECTBOBAHMIO B
Kakoi-nmbo onpeaeneHHon XMM14eckol cpege.

CnepyeT, ofHakKo, 3aMeTWTb, YTO pacTBOpPEHHas B BOAE Medb MOXET pearuposaTb C ApyruMn mMetanna-
MKW, & HEKOTOpble MeTasbl (B YACTHOCTMW, a/llOMVHUIA) BCTYNAIOT B HEXENAaTe/IbHYI0 XUMUYECKYH0 peakuuio ¢
HEKOTOpbIMW pacTBOpaMu Ha OCHOBE Meau. MHOXeCTBO Y/1bTPa3BYKOBbIX TMAPOJOHOB NMEIT TOHKME 30/10-
Tble 3NeKTPoAbl, N ANNTENbHOE HaxoXaeHre aTUX rmapod)OHOB B pacTBOpax Ha OCHOBE MeAu MOXET npuse-
CTU K paspyLUeHUNto 3N1eKTPOA0B ¥ Bbl3BaTb NoBpexaeHne rugpochoHa.

5.2.4 lo6aBfieHne XMMNKaTOB Ha OCHOBE cepebpa

AHTMGaKTepuanbHble CBONCTBa cepebpa, NCNOIb3YyEeMOro B SlIeHe6HbIX LiessiX, XOPOLLO N3BECTHbI C KOH-
Lua 18-ro BoKa; OHO MOXeT Takke cAepxXuBaTb POCT rpubKoBbiX 0b6paszoBaHuii. Cepebpo HepacTBOPUMO B
YNCTOIN BOAE, XOTA HEKOTOpble €ro coefuHeHus (Hanpumep, HUTpaT cepebpa u hTopuabl cepebpa) nerko
pacTBOpsAOTCA B BOAe. B cOOTBETCTBUM C 3TUM A/151 CHUXEHWSA BMON0TMYEeCcKol 3arpsi3HEHHOCTN BOAbI UCMOSb-
30BaHVe cepe6GpsAHOro nopoLuka npeanoyTuTesibHee, YeM coefvHeHU cepebpa, Tak Kak Yyictoe cepebpo He
6yAeT yBenmuvBaTtb 3/1eKTPONPOBOAHOCTb BOAbI U He ByAeT BbIMbIBATLCA MOHOOOMEHUNKOM. OAHaKO NMOHATHO,
4TO cepebpsHbI NOPOLLOK MOXET YAaNATLCA U3 BOAbI Npu ee hnnbTpaLuu.

5.3 dunsnyeckne metogbl

5.3.1 O6wue nonoxeHns
Kak n Bce gpyrve chmsnyeckne mMetofbl NOATOTOBKM BOAbl, PACCMOTPEHHbIE B HAacCTOsLLEM CTaHAapTe,
dmanyeckne meTofbl yaaneHus npumMeceli 6M0N0TMYECKOr0o NPOUCXOXAEHUS HE BHOCAT KakuxX-imbo 3arpsis-
HeHwuli B 06pabaTbiBaEMyto BOLY.
5.3.2 O6paboTKa ynbTpadnonetosas ceetom
Kommepueckn [OCTynHble ynbTpaduoneToBble (UAbTPbI COAepXaT MCTOYHWK YNbTpadoneToBoro
CBeTa, NOrpyXeHHbli B 06pabaTtbiBaemyto Bofy. Bo3geiicTBue ynbTpadunoneToBoro o61yyeHns yoreaeTt Bce
MWKPOOpraHn3mbl B pe3epByape C BOAON. MMPUMEHMMbI HECKOSIbKO TUMOB YNbTPadMoneToBbiX (OUIbTPOB.
BONbLUMHCTBO N3 HUX UCNO/L3YIOT KOPOTKOBO/THOBOE M3/yYeHne AN BbIpaboTKy 030Ha, KOTOPbIV OkasbiBaeT
aHTUMUKPOGHOE aelicTBue. MNpu Bbibope yNbTpanoneToBoro UICTOYHUKA HYXXHOW A/TMHbI BO/HbI (250—270 HM)
MOXHO A06MTbCA 6onee athheKTUBHOIO YHUUTOXEHNA 6uonornyeckoin cpefpl. OgHako cnefyet npeanpuHATL
Mepbl, 4TO6bl CKOPOCTb MPOTEKAHUS BOAbI Yepe3 ynbTpadmoneToBbli uabTp He NpeBblillana PeKoMeHAo-
BaHHYl0 hmpmoii-usrotoButenem. Ecnv takoe npesbilleHne 6yaeT MMeTb MeCTo, TO BoJa He Nosyyut Tpeby-
eMoii fo3bl ynbTpacmoneToBoro o6/yyeHns, n B pesysbtate ee ob6paboTka 6yaeT HeapheKTUBHOW. B aTom
CMbIC/Ie PEKOMEHAYeTCA NPUHATb Mepbl, YTOObI BCTPOEHHbIV YNbTpadunoneToBblii nabTP 6bl1 pacnonoxeH
B6/M3M MeCTa C CaMOii BbICOKOI CKOPOCTbIO TeueHus. C Apyroil CTOPOHbI, cneayeT Takke o6ecneyunTb, YToGbI
9
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ynbTpa1oneToBblii UNLTP He OblN CANLLKOM MOLLHLIM A5 NpOTeKaloLell XUAKoCTH, Tak Kak 3TO MOXeT
BbI3BaTb HEXeNaTesibHOe NoBbIWEHe TemnepaTypbl Bogbl. CnefyeT UMeTb B BUAY, YTO MHOTME KOMMEPYECKM
JOCTYMNHblE CUCTEMbI UMEIOT BCTPOEHHbIE COCybl 4717 06paboTkyM B HWUX BOAbI, CAeNaHHble U3 cTekna. 3t
CTEK/NSAHHbIE TYENKN HE MOTYT BblAEPXUBATL MOHMKEHHOE AaBNEHNE U MO3TOMY He MOTyT 6bITb MCMNO/Ib30BaHbI
B cucTemax flerasauuv npy NOHMWXeHHOM [aBneHun.

5.3.3 MeTogabl kKaBuTayummn

KpynHomacliTabHble COOPYXEHUst ANS OYMCTKA BOAbl OT OMOMOTMYECKUX 3arps3HeHWii OCHOBaHbl Ha
NPUMeEHEeHNN YNbTPa3BYKOBbIX NOMeEl BbICOKOW MHTEHCMBHOCTU B COYETaHUM C MeTofamun aspauuun. Aapauus
obecneunBaeT HacblleHNe BOAbl ra30BbIMW My3blpbkamu, SBAAIOWMMUCA 3aTeM UCTOYHMKAMU BO3HUKHOBE-
HUS KaBuTauumW. Bbicokas aghheKTVBHOCTL 3TOTO METOAA OYMCTKM OT GUOMOTMYECKUX 3arpsisHeHnii 06bIYHO
peanusyeTcs B NPOMbILWIEHHOM maclwTabe. OgHako ANA NOArOTOBKM BOAbl B HEOONbLUMX U3MEPUTEsbHbIX
nabopaTopusix aTOT MEeTOA He NMPUMEHSIOT [0 CMX Nop.

6 B3BelleHHble NpUMecH

6.1 O6wWwume NoNoxXeHns

B3BelleHHble B BOAE YacTuLbl OyAyT paccensatb y/bTpa3ssByK. [l OLEHKU TOro, Korga pasmepsbl pac-
cevBaTensi CTAHOBATCS HACTO/IbKO MaslbiMU, YTO UX B3aMMOZeiCTBMEM C NaAatoLWnM YbTPa3ByKOBbIM MyYKOM
MOXHO npeHebpeyb, 6bIIV UCCnefoBaHbl pas/inyHblie Mogenu. B 3aBucumocTy oT hopMbl paccenBaTtens ero
pasmepbl B gnanasoHe oT A/10 g0 a/20 06bIYHO MPUHUMAIOT Kak npefesibHble, HUKEe KOTOpbIX paccesHue
cuMTaeTcsl He3HauuTe lbHbIM. 34eCb 1 — 3TO [/IMHa aKyCTUYECKOW BOJIHbI B XUAKOCTU. OYeBUAHO, YTO ANs
O4YeHb BbICOKMX Y/IbTPa3BYKOBbIX YACTOT 0c060e BHUMAHUE A0/MKHO 6biTh YAENEHO UCTOYHMKAM pacCcesHus,
N Ona ux ypaneHus cnepyet BblovpaTb (OUILTPbI COOTBETCTBYIOWMUX pasmMepos. BaXHO OTMETUTb, YTO 3TO
TpeboBaHve He MOXeT ObITb OTHECEHO TOJIbKO K YCTPOMCTBAM C BbICOKON YACTOTONW aKyCTMYeCKOro BO3fjei-
CTBUS. YunTbiBasA a(pheKTbl akyCTUHEeCcKOro HesIMHERHOro pacnpocTpaHeHns, BNosIHe BEPOATHO, YTO CUrHabI
yNbTPa3ByKOBbIX CKaHEpPOB, paboTaloLMx Ha BTOPOA rapmMoHuke, ByayT MMeTb CyLLeCTBEHHYI aHepreTuye-
CKyl0 COCTaB/AIOLWYIO Ha TpeTbel 1 6051ee BbICOKMX rapMOHUKax. B curHanax MHOrMX KOMMepPYecKkux cuctem
C 4acTOTOI aKyCTMYECKOro Bo3aeiicTBrs He MeHee 15 MIL, 06bIYHO UMETCS rapMOHUYECKNE cocTaBnsowme
B AnanasoHe oT 30 o 40 Ml'y. MNMoaToMy MOXeT cTaTb He06XoAuMbIM 06paTUTb BHUMaHWe Ha paccemBartesnu
pasmepomM MeHee 2 MKM.

B3BelleHHble YacTulbl MOTYT ObiTb TakKe W UCTOYHWKAMUN NUTaHus GakTepuii u rpubkos. Kpome Toro,
OHV NpeACcTaBAT fOMNOHUTENIbHbIE MOBEPXHOCTY A1 BO3MOXHOIO 61M0/10rM4eckoro 3arpsisHeHuns. Moatomy
yfianeHvie B3BeLLEHHbIX YacTuL, NpenaTcTByeT 060MM 3TUM npoLieccam 610M0rMyecKkoro 3arpsasHeHns.

6.2 dusnyeckmne metoabl

B3BeLUeHHble YacTuLbl fly4lle BCEro yAaNsalTca ¢ NOMOLLbI0 (ounbTpa A5 OYACTKM OT MUKPOYACTUL, (Mnn
caxeBoro hubTpa). PekomeHayeTcs Ncnosb3oBaTb ABYXCTYNeHuYaTblii huabTp ¢ rpyboii (pasmepbl A4eek ot 5 Ao
10 MKM) 1 nocneaytoLlei ToHKol (MeHbLue 1 MkM) chunbTpaumeit, ycTaHaBnvBaeMblii B6IM3M BXOAHOTO naTpyoka
cuctembl. Criegyet OTMETUTb, YTO (MLTPbI TOHKOM 0UYMCTKM ByAYT OrpaHnyMBaTh CKOPOCTb NPOTEKAHWS XUAKOCTH
1 MOTYT B/IMATb Ha XapakTePUCTUKN Hacoca. PunbTPbl C OYeHb MenkMMu suelikamu (< 0,45 MkM) 06bI4HO NprUMe-
HAOT NPy hekanbHOM aHann3e Ha KuLeYHble 6GakTepun, OHWU He NponyckaloT 6akTepun aToro pasmepa. Moatomy
Takvie TOHK1e UNbTPbl MOXHO Takke 1CNob30BaTb U NPY OYUCTKM BOAbI OT GakTepuasibHOro 3arpsasHeHns. Of-
Hako ecnu 3Tn 6akTepun He Bbinn youTbl yNbTPatnoneToBbiM 06/1yYeHNEM UV COOTBETCTBYHOLLIMMN XUMUKaTamm
(cMm. pasgen 5) o dunbTpaumm, TO OHU MOTYT HakanIMBaTbCa B hunbTpe U TaM pa3MHOXaTbCHA. B KOHLe KOHL0B
3TO MOXET NPUBECTW K NMOBTOPHOMY 3arpsisHeHWo BoApl. [103TOMYy ecim NMpUMEHSAIOT UNbLTPbI ANA O4YUCTKU OT
MVKpoYacTuL, TO UX cnefyeT pacrnonararb nocne huabTPoB YIbTPadroNeToBoro 061yUeHus.

Bce dnbTpbl AN O4NCTKM OT MUKpOYACTUL, ByAyT CO BpEMEHEM 3a6MBaThLCS, YTO B KOHEYHOM MTOre Npu-
BeJeT K TOMy, YTO OHV WK He ByAyT NponyckaTb BOAy, WX NOMy4YaT BHYTPEHHWEe noBpexaeHus n byayt copa-
CbiBaTb 06paTHO B BOAY CKOMMBLUMECA B HUX 3arps3HeHus. MoaToMy pekoMeHAyeTcs peryfsapHo (He pexe, Yem
1 pa3 B Tpu MecsLa) NPOBOAUTL BU3YaslbHbI OCMOTP hUIbTPOB M 3aMEHSTb UX NPU HE06XO0ANMOCTH.

6.3 NMoBTOpPHOE 3arpA3HeHne MuKpoyacTuLamm

MoBTOpPHOE 3arpsi3HEHNE BOAbI MMKpPOYACTMLLAMM NMPOUCXOAMT TPEMSI OCHOBHLIMW MYTSMU: W3 BO34Y-
Xa. U3-3a HenpepbIBHOW KOPPO3UK apMaTypbl 1 U3-3a Kakux-HMGYAb O6BLEKTOB, HA BPEMsi MOTPyXaeMblX BOAY
(Bkntouas pyku onepartopa). Mo3aToMy HEOGXOAVMMO OpraHU3o0BaTh MPOBEAEHWE KOHTPOJIbHBIX Mpoueayp 3a
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COCTOSIHMEM BOfAbl. EC/in BoAHas NOBEPXHOCTb 3alluleHa NAEHKON, CHKAKLLE CKOPOCTb MOBTOPHOTO Ha-
CbllEeHNsi BOAbl ra3om (cM. 3.5), TO 3TO MOXeT Takke CHWXaTb W 3arpsizHeHue Bofbl MUKpoYacTULaMU U3
BO3Zyxa. HO 1 B 3TOM c/iyyae BaXHO MPUHATb MepbI, YTOGbI 3arpsi3HEHNs M3 BO3fyxa He ckanivBasuch Ha
3alnTHOI naeHke. Mo3ToMy Takoe 3alUTHOE NOKPbITUE HEOGXOAMMO BPEMS OT BPEMEHN 3aMEHSTb (EC/N 3TO
NoMMepHas NeHKa) UK MbITb (ECNM 3TO NOMMNPONUIEHOBbLIE LWAPUKW UM UM NOJ0GHOE).

7 Temnepatypa BoApl

7.1 O6LwWwme NoNoXeHNs

TemnepaTypa BOAbl MOXET CYLLECTBEHHO B/IUSITb HA pe3y/ibTaTbl Y/bTPa3BYKOBbLIX U3MEPEHWIA Kak Ha-
npAMYI0. Tak U KOCBEHHO. MNpsaMbIM adhhekToM ABNSETCA 3aBUCMMOCTb CKOPOCTM 3ByKa B BOAE OT ee Temne-
paTypbl. @ 3HAYEeHWs1 CKOPOCTW 3BYKa HYXHbl NPW pacyeTe akyCTUYecKoi WHTeHCMBHOCTW. Bonee cna6o Bbl-
paXeHo BNMsIHWE TpagueHTa Temnepartypbl (0COGEHHO BAOMbL NYTU pacnpocTpaHeHust ynbTpassyka), KoTopoe
MOXeT BbI3BaTb pehpakLmio, a 3HauuT, MSMEHeHNe HanpaBneHnss OCU Nyyka u/unu ero hoKyCMpOoBKK.

K No6o4YHbIM 3pheKTaM MOXHO OTHECTU W BAMUAHME TemnepaTypbl Ha YyBCTBUTENIbHOCTb MMAPOOHOB
HEeKOTOpbIX TUNOB. CxoAHbIVi 3hPEKT NPOSIBNAETCS M B TEMNepaTypHOi 3aBUCUMOCTW M3MydaTesibHOl cno-
cobHOCTU npeobpasoBartens. Kpome Toro, oT TeMnepaTtypbl BOAbl 3aBUCST U MHOTME ApYyrMe ee CBOWCTBA,
paccMOTpeHHble B HACTOSILLEM cTaHAapTe (Hanpumep, cTeneHb gerasayun cM. 3.3.3, cTeneHb 61oornyeckol
aKTMBHOCTM cM. 5.1).

MoaToMy pekoMeHAyeTcsl, YTOGbl OornepaTtop BCerga MMen B BUAY BAUSHWE U3MEHEHWI Temnepatypbl
BOAbl. DTN U3MEHEHUSI MOXHO OTCNEXMBaTb 06bIYHLIM M3MEPEHEM TemnepaTypbl HEeNoCPeACTBEHHO B U3Me-
puTenbLHoOM Gake, BHOCSI TpebyeMble NoNpaBKy B NOJTyYEHHbIE Pe3y/ibTaTbl akyCTUUYEeCKNX n3mepeHuii. OgHako,
eC/In K TOYHOCTH M3M9peHVII7I npeabABNAKTCA NOBbILWWEHHbIE TpGﬁOBaHVIFI, MOXEeT OKa3aTbCA HF,‘OGXO,EI,I/IMI:IM
ucnonb3oBaHme TepmocTata. Mpu aTom cnegyeTt o6ecrneynTb OAHOPOAHOCTL TENIOBOIO MOMA NO BCEMY 06b-
emy BOAbl B M3MepuTeslbHOM 6ake. OTO NoTpeGyeT HEOGXOAMMOCTb ee NepemMeLlMBaHnsA, a 3HauuT, 1 yyeta
B/UAHWSA TypOYNEHTHOCTU Ha pe3ysibTaTbl akyCTUYECKUX M3MepPeHuii. ELle ofHUM acnekToM BAWUAHWSA Temne-
paTypbl SIBASIETCA TO, YTO A1 MHOMMX YCTPONCTB U3MEPEHUSI MOLHOCTY YbTpasByka UCMOMb3yOT pe3epBya-
pbl Manoro o6bema (0kos10 50 M), B KOTOPbLIX M3MEHEHUE TeMNepaTypbl BOAbl MPOUCXOAUT GbICTPO faxe ANs
cnabblX NCTOYHUKOB Harpesa (Hanpumep, AaTYMKOB Y/IbTPa3BYKOBbIX CKAHEPOB), U 3TO CYLLECTBEHHO BANSET
Ha pe3ynbTaTbl U3MEPEHMUIA.

7.2 ACTOUYHMKM TENNa B yNbTPa3ByKOBOM U3MEPUTENBLHOM Gake

Haunbonee BaxHoe BAUSHWE Ha TemnepaTypy BOAbl B U3MepuTenbHOM 6Gake okasblBaeT TemnepaTypa
BO3fyxa B nomeLleHnn. Micnosnb3osBaHne KOHAMLNOHEPOB B OCHOBHOM YCTPaHSAET ee U3MEHUYMBOCTbL M CHUMaeT
3Ty 3ab60Ty C onepartopa, HO Npu 3TOM CredyeT orpaHMunBaTh Bapuauum TemnepaTypbl COOTBETCTBYOLLUMM
HacTpoiikamu KoHAuLMoHepa. Ecnv xe nomelieHne He 060pyA0BaHO KOHAMLMOHEPOM, TO HEBHbIE U3MEHe-
HUA TemnepaTtypbl BO3fyXa B HEM MOTYT OblTb 3HauUTENIbHbI. MOryT ObiTb W ApYyrue sioKasibHble UCTOUYHUKM
NOBbIEHNA TeMnepaTtypbl BOAbl, BAUSIOWMNE HA pe3y/bTaTbl U3MePeHuii. OT0 NOACOeANHEHHbIE K U3MepH-
TenbHOMY 6akKy yCTPOCTBa AN NOATOTOBKM BOAbl. Hanpumep, Hacochl 1 chunbTpbl A8 YNbTpadroneToBoro
06/1y4eHUss MOryT MOBbICUTL TeMnepaTypy BoAbl (0CO6eHHO B 6akax Masoro o6bLema) Ha HecKosibKo rpajycos.

Mpn ncnonb3oBaHUM pesepByapa Masioro obbema Ana U3MepeHuin MOLLHOCTU YNbTpasByka UCTOYHW-
KOM MOBbILLEHUSI TemMnepaTypbl BOAbl MOXET GbiTb U3MepsieMblii yIbTPa3ByKoBOW npeobpasoBatenib. Ocoboe
BH/MaHve cnegyeT yaenuTb U3MEPEHUSIM U3/TyYeHW BbICOKOW MOLLHOCTU, rAe MCMONb3YHT akycTuyeckne
nornotuTenn. OHW MOrOLWA0T OCHOBHYIO YacTb JHEpPrun, u3nyvaemyto npeobpasosarenemM, 1 obpasyemoe
B HUX Tenso nepexoauT B Bogy. [pu n3MepeHunsx npeobpasoBaTeneli C akyCTUYECKON MOLLHOCTbIO, UHOTAA
npesbiwatolleid 100 Br. B orpaHM4eHHOM 06beMe BOZbl BO3MOXHO 3HauuTesibHoe (6onee yem Ha 40 °C no
OTHOLLUEHUIO K TemMnepaType OKpyxatLLleli cpefibl) NOBbILLEHNE TeMNepaTtypbl BOAbI.

8 lMpumepbl HeQOPOrMX CMCTEM BOAOMOAIOTOBKA

8.1 bak 4na rmapod OHHbIX N3MEpeHuit

SNEeKTPONPOBOAHOCTL BOAbl B 6Gake A58 U3MepeHuidi rmapooHaMu SBAETCA BaXHbIM (DakTopoM,
4yTO onpegensieT Heo6XOAMMOCTL UCMOMb30BAHUS YCTPOWCTBA A1 OUYUCTKM BOAbl OT PACTBOPEHHbLIX B
Heli TBepAblX BellecTB. CUCTeMa OYMCTKMA BOfbl, MoKasaHHas Ha pucyHke 4. BK/OYAeT MOHOOGMEHHUK
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Ha OCHOBE WMOHOOGMEHHOI CMOJIbI C KOHAYKTOMETPOM A/18 MOHUTOPWMHIa CBOMCTB cMonbl. [lerasauus
BOZbl NMPOBOAUTCS MOCPEACTBOM MOLLHOTO Hacoca C OrpaHWyMTeNIeM CKOPOCTM NpoTekaHusi. B cuctemy
peuupKynsauuM Bofbl BCTPOEHbI Y/IbTPadMONeTOoBbIA hunbTp U ABYXCTYNeHYaTbllii QunbTp ANS O4UUCTKM OT
MUKpoyacTuy. Bce npuMeHsiemble MeToabl hunbTpaLun BoAbl SIBASIOTCS CKOpee hU3UYECKUMU, HEXEeNn
XMMUYECKUMU, 4TO oBGecrneumBaeT CyLeCTBEHHOE CHUXEHWE 3NEKTPONPOBOAHOCTU BOAbI Nocne ee npo-
XOXAEHUS Yepe3 NOHOOBGMEHHMUK.

1— NoNMNPONUAEHOBbLIE WAPUKN AN OTPAHUYEHUS NOTMOUWEHNS KUCOPOAa W3 BO3JyXa: 2 — OrpaHnynTeNb CKOPOCTN noToka.
3 — HanopHas BxoaHasi Tpy6ka; 4 — Hacoc. S — MOHOOGMEHHUK. 6 — KOHAYKTOMeTp; 7— (unbTp ynbTpadnonetToBoro o6ay4eHus;
8 — (hunNbTp rpy6oii 0UNCTKU: 9 — DUNBLTP TOHKOW oumMcTkN: 10 — rnbkas BbIXOAHas Tpyb6ka

PucyHok 4 — MpumMep CUCTEMbl MOAFOTOBKM BOAbI ANSt TMAPOOHHBIX U3MEPeHUit

8.2 Cocypa 4N1s cUCTEM ypaBHOBeLVBAHUSA paAnaLuoHHOW Cubl

B cucteme ypaBHOBELIMBAHUA pajuauMoHHOA cuibl (ANS U3MEPEHUs MOLLHOCTW YNbTpasByka)
06bIYHO MCNOMb3YIOT cocybl Manoro obbema (MeHee 2 1), HO U3MEPEHNS BbIXOAHOW MOLLHOCTU Tepanes-
TUYECKUX YNbTPa3BYKOBbIX CUCTEM BbICOKON MHTEHCMBHOCTK (HITU) cBsi3aHbl C 60/IbLUIUM PUCKOM BO3HUK-
HOBEeHMA kaBuTauuu. MoaTomy AN Taknux N3MepeHuit BoLy HEOBXOAMMO TwaTeNbHO Aerasuposartb. s
3TON Lenu uaMmepuTenbHblii COCy[, C BOLON MOXHO NOMECTUTb B HEGO/bLUYID BaKyyMHYI0 KaMepy, Kak 3To
nokasaHo Ha pUCyHKe 5. 3/1eKTponNpoBOAHOCTL BOABLI BAUAET HA pe3y/ibTaTbl U3MEPEHUs pagnaLoHHON
CW/bl B TOpPa3fo MeHblUuel cTteneHn, Yem npu ruapooHHbIX M3MepeHusix. NMoaToMy npu NoAroToBKe BOAbI
ONS n3mepuTenein pagvauuMoHHON cuibl HET HEO6XOAUMMOCTH NogBepraTb ee fenoHusauuun. bonee Toro,
MOCKOJ/IbKY 3/1EKTPONPOBOAHOCTb BOAbl 31€Chb He BaXHa, AN1A noAaB/eHns ee 610I0rMYecKoid akTMBHOCTH
MOXHO MPUMEHATb XUMUYECKMe MeToAbl (Hanpumep, A06aBNATb X/10pP), a He ycTaHas/MBaTb [0POryto
cmucTemy ynbTpadvoneToBoli hunbTpauuu.
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f — BaKkyyMHbIi Hacoc; 2 — BakyymHas kamepa. 3 — cocy/, ANA U3MepeHNa pafuaynoHHOR Cunbl; 4 — xnopupoBaHHas Boja

PucyHok 5 — Mpumep cucTeMbl NOATOTOBKM BOAbI AN151 U3MEPEHWI PagUaLMOHHOI crnbl
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Mpunoxenvne A
(cnpaBouHOE)

CBefieHNA 0 COOTBETCTBUM CCbISTOYHbIX MeXayHapoaHbliX CTaHO4apTOB
HaluMOHaNIbHbIM U MeXrocyaapCcTBeHHbIM CTaHAapTam

Ta6nunuya AA.1

O603Ha4eHNne CCbl/TI04HOTO

vexpapomore STTO CSowaee 1 enceae coomercaLer a0
cTaefapta yhap Aap
IEC 62127-1 oT FOCT IEC 62127-1—2015 «[ocypapcTBeHHas cucTema obecnevyeHus
eAVHCTBa n3mepeHuii. MapameTpbl noneii ynbTpassykoBbix. O6LMe Tpe-
60BaHMA K MeToAam onucaHus nosnei B 4acTOTHOM guanasoHe oT 0.5 go
40 MIu»
MpumevyaHne — B HacTosuel Tabamue NCNONL30BAHO Cefylollee YCI0BHOe 0603HaYeHre CTeneHn cooT-

BETCTBUA CTaHAapTa:
- lOT — nAEeHTUYHbI cTaHgapT.
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