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BBeaeHue

MHorue ynsrpa3sBykoBble U3MEPEHUSI MPOBOAAT B BOAE, KOTOPAs AABNSETCA HEAOPOroi U NerkoaocTyn-
HOW cpeaon C yaenbHbIM akyCTUYECKUM UMNEAAHCOM, BNU3KUM K MMneaaHcy Guonoruyeckor Tkain. OaHako
o6bIYHasA BOAONPOBOAHAA BOAA HE MOAXOAUT AN YNbTPa3BYKOBLIX UBMEPEHUN, TaK Kak COAEPXXMT MHOTO pac-
TBOPEHHbIX, a0COPOUPOBAHHBIX Y B3BELLUEHHbLIX NPUMECEii. VX NPUCYTCTBME MOXET NOBMUATb HA PE3ynbTaThl
W3MEPEHUN B CBA3U C TEM, YTO:

- pacCTBOpPEHHbIE rasbl NEerko BbIAENATCA U3 BOAbI N0 BO3AENCTBUEM BbICOKOTO aKyCTUYECKOro AaBne-
HUA paspeXXeHUs Unu HarpeBaHus, yBenuyuuBaroLmux ra3oobpasosaHume. STU NMy3biPbKA HE TOMbKO SABMSIOTCA
HexenarenbHbIMU TOHYEYHbIMU OTPaXarensiMu, HO U YBENMYMBAIOT BEPOSATHOCTb BO3HUKHOBEHUS KaBUTaLWMK;

- paCTBOPEHHbIE UOHbI NPUBOAAT K YBEMUYEHUIO MPOBOAUMOCT U BOAbI, KOTOPAs B CBOIO O4epeab MOXET
BMUATb HA BbIXOAHOW CUTHAN HE3KPAHUPOBAHHOTO rMapodoHa. Kpome Toro, ecnm o6opyaosaHue ByaeT Aomnro
HaxoAUTbCS B MOHU3MPOBAHHOM PacTBOpPE, TO €ro NOBEPXHOCTb OyAeT NOCTENEHHO MOKPbIBATLCSI CIOEM OT-
NOXeHWN (Hanpumep, CONaMM KanbLms);

- Bruonoruyeckas akTMBHOCTb BHYTPY 0aka ¢ HENOArOTOBMNEHHON BOAON CNOCOOCTBYET BO3HUKHOBEHUIO
HeXenaTensHON MNEHKW Ha BCEX MOBEPXHOCTAX. JJOCTATOMHO ANUTENbHOE CyLLECTBOBaHUE GUONOrMyYecKom
aKTUBHOCTU NPUBOAUT K HEXENaTenbHOMY YXYALUEHMWIO YCIIOBUI OKPYXaIoLLEN cpeabl AN onepaTopa u MOXeT
HaHeCcTn Bpes ero 340pOoBbIO.

YT100bI MUHUMWU3MPOBATL 3TU 3PP EKTLI, HEOOXOAMMO NPOBECTU CNELMANbHYIO MOArOTOBKY BOAbI.

3Tn npobrnemMbl XOpOLIO M3BECTHbI U OTPaXeHbl BO MHOrMx craHgaprax MOK, o6blMHO B BMAe cnpa-
BOYHbIX NPUNOXeHUIA. Llenb HacTosLero craHaapTra — UHoOpMUMpoBaHue oneparopa 06 yHUMDULUMPOBAHHBIX
cnocobax noaAroToBKM BOAbI AN YNBTPAa3BYKOBLIX M3MEpPEHUi. B HacToawem craHaapte pacCMOTPEHbI BCe
3Tansl BOAOMOATOTOBKU, AAHbI NPUMEPLI Haunbonee NoAXoAALLMX ANA 9TOr0 METOA0B.
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HAUUWOHANBHBIA CTAHJDAPT POCCUNCKON GERJEPALUUMN

FocypapcTBeHHas cuctema obecnevyeHus eAMHCTBA U3MepPeHun
YINbTPA3BYK

MeToabl NOAroTOBKU BOALI ANA YNLTPa3BYKOBLIX M3MEPEHMIA

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

Hara BBegeHusa — 2016—07—01

1 O6bnactb NpUMeHeHusA

Hacroawwmn ctaHaapT pacnpoCTpaHsIeTcs HA METOAbI:

- Aerasauuu BOAbl, UCMONb3YEMON MPU YNbTPaA3BYKOBbIX M3MEPEHUSIX B KAYECTBE Cpebl pacnpocTpa-
HeHus;

- CHWXKEeHWUs coaepXaHus MOHOB B BOAE, UCMONb3YEMON NP YrbTPa3BYyKOBbIX U3MEPEHUSAX B Ka4eCcTBe
cpefbl pacnpocTpaHeHus;

- CHWXKeHUs cogepxaHus Buonorndecknux npumecen B BOAE, UCMONb3YEMON NPU YNbTPa3BYKOBbIX U3-
MEepEeHUsIX B KAYeCTBE Cpelbl PacnpoCTpaHeHus;

- CHWKEHUSI COAEMKAHUS NPUMECEN, B3BELLEHHbIX B BOAE, UCMONb3YEMON NPY YNbTPa3BYKOBbIX M3Me-
PEHUSX B Ka4eCcTBe Cpefbl PacrnpoCTPaHEHUSI.

Hacroawumi ctaHgapT npMMEHUM A5A BCEX U3MEPEHUI NapaMeTPOB YrbTPa3BYKOBbLIX NOMEN, B KOTOPbIX
cpefon pacnpocTpaHeHus ynbTpasByka sBnserca Boaa. Kauectso MU METOAbl MOArOTOBKA BOAbI, UCMONb3ye-
MOI B CUCTEMAX YPABHOBELUMBAHUS PAANALIMOHHON CUIbI, MOTYT OTNIMYaTLCS OT COOTBETCTBYOLLMX TpeboBa-
HWUIA K BOAE, UCNOMbL3YEMOW NPU U3MEPEHUAX NAPAMETPOB YNLTPA3BYKOBbIX NOMEN C MOMOLLLIO rMAPOdOHOB.
Ons 3Tux uenew MoryT Takxe NPUMMEeHATbCA XMMUYECKMEe METOAbI NOATOTOBKM BOAbI (HanpuMep, ¢ UCNosb30-
BaHWeM anbruumaoB). OQHAKO B HACTOSLLEM CTaHAAPTE paccMaTpuBaloTCs TOMNbKO TE€ XMMUYECKME CPeacTBa,
KOTOpbIe NOAXOAAT AN U3MEPEHMI aKyCTUYECKOTO AABNEHNS U MHTEHCUBHOCTU YNbTPa3Byka.

2 HopmaTuBHbIe CCbISIKU

B HacTosweM cTraHgapTe ucnonb30BaHbl CCbINIKM Ha cneaylowmne MexayHapogaHble ctaHgapTbl. B cny-
Yyae JaTUpOBaHHbLIX CCbIJTOK crneayeT NMPpUMMEHATb TOJIbKO YKa3aHHble CTaHAapThl, ANA HEAATUPOBAHHbLIX CCbl-
NOK — nocneaHee u3gaHue CCbINOYHOro ctaHaapra (Bknovas nobble 3aMeHeHus).

IEC 62127-1(2007), Ultrasonics — Hydrophones — Part 1: Measurement and characterization of medical
ultrasonic fields up to 40 MHz measurements (Ynetpassyk. lmapodoHel. YacTte 1. MeToabl U3MEpPEHMSA U ONu-
CaHMA MEAULIMHCKUX YrbTPa3BYKOBbLIX MONEN B 4aCTOTHOM AuanasoHe go 40 MIy).

3 PacTBOpEHHBbIE rasbl

3.1 O6wume nonoxeHus

BogonpoBogHasi Boga OGbIMHO HACbILLEHA pPacTBOPEHHbIMU rasamu. My3bipbkM MOTYT GbITb FMaBHOV
npo6rnemoii Npu M3MepPEHUsIX, NOCKOSIbKY OHU SABMSIIOTCS MOYTU COBEPLLUEHHBIMU OTPAXATENSAMM YNbTPa3Byka
M MOTYT UCKasUTb U3MEPSIEMOE YNbTPasBykoBoe none. K Tomy ke, ecrnu nysbipek obpasyercs npsimo nepeq

M3paHue ocpuuymanbHoe
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aKTUBHBLIM 3MEMEHTOM rMapodoHa, To oH ByaeT NPenATCTBOBAaTL PacnpoCTPaHEHUIO YNLTpasByKa OT usmepst-
€MOro UCTOYHMKA K rnapodoHy. M HakoHeL, namepsieMble akyctudeckue aasneHns, npesbiwatowpme 100 kMa,
TOXE MOTYT BbI3BaTb KaBMTALMIO, T. €. MOTYT CO3AaBaTb Ny3blPbKU U3 PACTBOPEHHOIO B BOAE rasa, 4To, Heco-
MHEHHO, NOBMUSET HA pe3ynbTaTbl U3MEePEHNin. 3axBa4eHHbIE YACTUIKaMMN NPUMECH ras0BbIe NY3bIPbKN TAKKE
SIBNSAIOTCA UCTOYHUKAMU KAaBUTaLMKU; METOAbI UX yAANEeHUA U3 BOAbl PACCMOTPEHbI B pasaene 6.

KaBuTauus cBsizaaHa C pOCTOM, MHTEHCUBHOCTbIO konebaHuit u paspylieHneM («CxnonbiBaHUEM») Npea-
BapuTENbHO CYLLECTBOBABLUMX B CPEAEe MUKPOMY3blPbKOB, 3aMOSIHEHHbIX FA30M WNK napom. 3To OyaeTr Bbl-
3bIBaTh NOXKHbIE aKyCTUYECKUE CUTHaMbl HA YacToTax Kak HWXKe, TaK U BbiLLe 4acToTbl BO3GY>KAEHUSI UCTOYHU-
Ka — Ans ctabunbHON UMM MHEPLMOHHOMN (KPaTKOBPEMEHHOW) KaBUTaLMM COOTBETCTBEHHO. YTOOLI n3bexarb
HacCTyNMneHWs MHEPLMOHHON KaBUTaLMUK, NPKU KOTOPOM «CXIOMNbIBAHUEY MY3bIPLKOB ABNAETCA AECTPYKTUBHBLIM
adhpekToM, cnegyeTr NpeanpuHATbL ONpeaeneHHble Mepbl. ECnu Takme «CxnonbiBaHWA» NPOMCX0AAT Ha no-
BEPXHOCTM ruapooHa, TO ITO MOXKET HAHECTU eMy NMOBpeXaeHue. Cneayer OTMETUTb, YTO MAKPOCKONUYECKME
ny3bIPbKU BUAHbI HEBOOPY>XEHHbIM FNMa3oM. OgHAKO MUKPOCKONUYECKUE MY3bIPbKU MOTYT ObITb HEBUAUMBIMU
M MOIyT cO3aaBaTb MHOro npobnem. B aTom M 3aknioyaercs HeobX0AMMOCTb pacCMOTPEHUs METOA0B NOny-
YeHUst NOAXOASLLEH ANA UBMEPEHUI Cpeabl, B KOTOPON adpdekTbl kaButauum 6binm 661 MUHUMU3NPOBAHBI.

B [1], [2] npuBeaeH MeToA onpeaeneHuns Hayana BO3HUKHOBEHUSA KaBuTauuu. B 4aCcTHOCTH, BO3HUKHOBE-
HWE UHEPLIMOHHOM KaBUTaLMKM OObIYHO CONPOBOXAAETCA MOSIBIEHMEM CyOrapMOHMK OCHOBHOW 4acTOTbl UNK
OOMOSIHUTENbHbLIM LUMPOKONOMNOCHbLIM LLUYMOM. [pUMEpPbl aKyCTUYECKUX CMEKTPOB, NOMYYEHHbIX C MOMOLLbLIO
30HAO0BLIX U MEMOpaHHLIX rMAPOdOHOB NpeacTasneHsl B [3], [4].

3.2 Xummnyeckme mertoabl

3.2.1 O6wme NOnoXeHus

XoTsl XMMu4eckue MeToabl yaaneHusi pacTBOPEHHbIX ra30B MOTyT ObiTb 04eHb IPAEKTUBHBLI C TOUKK
3pEeHus KaKk ypOBHS NepBOHaYanbHOM Aerasawum, Tak U CKOPOCTM NOCNEAYIOLLIEro ra30HacChILLIEHUs1, OHWU UMEIOT
M MHOrO HegoCTaTkoB. Bo-nepBbiX, NPUMEHSEMbIA XUMNYECKUIA PEaKTUB yAansaeT OAWMH ONpeAEerieHHbIN ra3
(Hanpumep, TONbLKO kucnopon). Bo-eTopbix, OHW MOBLILLIAIOT COAEPXAHME UOHOB B BOAE, YTO HAXOAUTCA B NPO-
TUBOPEYUU K CTPEMMEHUIO CHU3UTL UX coaepaHue (M. pasaen 4). B-TpeTbux, MHOrMe XMMUUYECKMEe METOAbI
Aerasauun TpebyloT NPUMEHEHUS CUNBHO PACKUCHIAIOLLIMX KOMIMTIOHEHTOB, KOTOPLIE MOTYT HAHECTU Bpes NOsb-
30BaTenNio U BbIBECTU U3 CTPOS U3MEPUTENLHYIO YCTAHOBKY. M HaKkOHeU, Npu UCNOMb30BaHUU N XPAHEHUN XU-
MWYECKW NOATrOTOBMNEHHOMN BOALI HEOOX0AUMA OCTOPOXKHOCTb, YTOOLI HE MPUYUHUTL BPE OKpYXXaloLwen cpeae.

3.2.2 lo6aBneHue cynbduta HaTpUA

Cynbdut HaTpust (Na,SO3) MOXKET GbITh 106aBNeH B BOAY AANA NOrMOLLEHNA PACTBOPEHHOIO B HEW KNG-
nopoaa. CoaepxxaHue pacTBOPEHHOr0 KUCIOPOAA B BOAE B COCTOSAHMW €€ HACbiLeHUsi Npu Temneparype
20 °C 6yaet cocTaBnsTb 0kono 9 Mr/n. Ans ero cBA3bIBaHMS HE0O6Xx0AUMO A06aBUTL CYNbMUT HATPUS B KONK-
yectee 0,5 r/n. B pesynerare cynbuT HaTpua npesparutca B cynbdar Hatpusa (Na,SO,).

[ns npumepa 6epyT Boay, B kKoTopyto aobasnsT Na,SOz ansa nonyyenus 4 %-Horo (no Becy) pacTso-
pa. CoaepxaHune O, B TaKoil BOAE OCTAETCA < 4 MI/N Ha NPOTSXXEHUN ANUTENBHOTO BPEMEHMU (CM. PUCYHOK 1).
CKOpOCTb HaChILLEHMS TaKoro pacTeopa BO34yXOM CYLLUECTBEHHO 3aBUCUT OT pa3mepoB 6aka ¢ Boaol. B em-
KOCTAX C 60MbLUMMN pasMepaMmn BPEMS HACbILLEHNUS Aera3upoBaHHON BOAbI KMCNOpoAoM npesbiuaeT 150 u.

CkopoCTb 3BYKa B KMAKOCTU C| BLIMUCISIOT Mo chopmyne

cL=F, ™)
p

rae K — moaynb BCECTOPOHHErO CXKaTUS XMAKOCTH;
P — MNIOTHOCTb.

WameHeHne nnoTHOCTU pacTeopa nocne goGaeneHust Na,SO5 yKasaHHON BbilUE KOHLEHTpaLun MeHee
1 %, a U3SMEHEeHUe Moaynsi BCECTOPOHHEr0 CkaTus ewe MeHbLe. MoaToMy u3MeHeHue CKOpOoCTM 3ByKa npe-
HeGpeXuUMo Mano. YaensHas anekTpuyeckas npoBOAMMOCTL PacTBopa C KoHueHTpauueii 4 r/n Na,SO; co-
crasnset 5,1 mC/cm.

M3mepeHus, pesynbTaThbl KOTOPLIX MPEACTaBNEHbI HA PUCYHKE 1, HAYMHANWUCL Cpasy NOCHE 3anofiHEHUS
eMKOCTM npu Temneparype (22 £ 1) °C.
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PncyHok 1 — 3aBMCUMOCTb OT BPEMEHMW KOHLEHTpaLuM pacTBOPEHHOIO K1cnopoaa npu cofepxaHun cynbguTa HaTpus
2, 4 16 1/n B geMUHepasn30BaHHOW BoAe A1 EMKOCTEN pasIMyHOro o6bema 1 naowann noBepxHoCTU BoAbl

3TOT pacTBOp B3aMMOAEWCTBYET, OAHAKO, C HEKOTOPLIMU MeTaslflamMu, TakUMK Kak altloMUHUIA 1 HUKESb.
Hanpumep, nocne 2-yacoBoro npe6biBaHWs B pacTBope nNpeo6pasoBatesib C aloMUHNEBON (OPOHTA/IbHO No-
BEPXHOCTbIO 6bl/l HEMHOTO KOpPPOAMPOBaH. Mo3ToMy peKkoMeHAyeTCsi Mo BO3MOXHOCTM COKpallaTh A/NTeNb-
HOCTb HaxoX[eHUs MeTasl/IoB 3TOro TMna B pacTBope.

3.3 ®usnyeckme metoabl

3.3.1 O6ume nonoxeHns

B oT/IMuMe OT XMMUYECKMX METOLOB Aerasaumn Bogsl M3nyeckme MeTofdbl He MOBbILAT COAepPXaHue
MOHOB B BOAE W HE YMEHbLUAKT COAepXaHue TONbKO OAHOr0 Kakoro-imbo onpefeneHHoro rasa. XopoLuuii
0630p 4Ns Bblibopa hnsnyeckoro metoga gerasauun npencrassieH B [5).

3.3.2 erasaunsa BakyymMpoBaHuUeM

Ecnu cocyg ¢ BOAOW NMOCTOSAHHO HaxoAWTCS Mpy MOHWXEHHOM AasneHuun Bosgyxa (ot 2 go 2,5 klMa), To
BO34yX HE CMOXeT BO3BpallaTbca 06paTHO B BoAy. B aTux ycnoBuax Boda 6yfeT kasaTbCs KUMALLER, Tak Kak
rasoBble My3blpbKW GyAyT GLICTPO paclUMpATLCS, BCM/bIBATb M NoNaTbCa Ha BOAHONM noBepxHOcTW. lMocne Ta-
KOW gerasaummn B TeYeHue 24 4 ypoBeHb PacCTBOPEHHOIO KMCIOPO4a MOXET ObiTb HKe 1 Mr/n.

3.3.3 Peumnpkynsaumna npu noHMXEHHOM AaBNeHun

MHorMe cuctemMbl BOAOMOAIOTOBKM WCMOML3YIOT HAcOC A71A peuupkynsaumi sofbl. Bbibopom Hacoca
60/bLIOA MOLLYHOCTV M MCNO/Ib30BaHNEM HebOMbLIOr0 BXOAHOTO OTBEPCTMSI Ha BXOAe NpecnefyloT ABOSKYH
Luenb: nepemMellvBaTb BOAY B pe3epByape W CHWXaTb B Heil rasocogepxkaHve. Cuctema ferasauum 6yget
paboTaTtb Mpu MOHWKEHHOM fJaBfieHnn [5], ecnu K BXOAy MOLLHOrO Hacoca NOACOeAMHWUTL apMUPOBAaHHYIO
TpyOKy, & Ha ApYroil ee KOHeL, NoMeLLEeHHbI B pe3epByap C AerasvpyeMoi BOAON, YCTaHOBUTbL OrpaHuyuTeNb
CKOPOCTU npoTekaHus. Boay u3 BbIXOAHOrO naTpy6ka Hacoca yepes NpocTyto Tpy6Ky HanpaBnsloT 06paTHO B
pe3sepByap. KoM6rHMpOBaHHbI 3hheKT B3aUMOAENCTBUSI CW/bl BCACbIBAHUS BOAbl B HACOCE U OrpaHU4eHus
ee NoCTyn/IeHnss B apMMPOBaHHY0 TPYOKY MPUBOAUT K CHXEHWIO AaBneHusa B Tpybke. Mpu noHwxeHun aas-
JIeHUs1 B BOLE CHWXKAETCA COAEpPXaHWe PacTBOPEHHOrO B Heli rasa v o6pasytoTcs Ny3blpbku. 3aTemM MHOXe-
CTBO MeJIKMX My3blpeil 06beANHAIOTCA B HECKOMBbKO KPYMHbIX. [laxe mpu HOpMasbHOM aTMOCepHOM AaBne-
HWW OTHOLLEHWE N/IOLAaAN NOBEPXHOCTM K 06beMy TakMx 60/bLUMX Ny3blPpbKOB TAkOBO, YTO 3TO NPENATCTByeT
X obpaTHOMY MNOrNoLWeHNI0 BOAON. MO3TOMy BoAa Ha BbiXO4e M3 Hacoca COAEePXWUT 60/bLIOE KOMMYECTBO
KPYMHbIX Ny3bIpei.
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Mpn BO3BpAaLLEHUN B pe3epByap 3Tu KPyMnHble Ny3blpbku BYAyT cOGUPATLCA HA NOBEPXHOCTW BOAb! U Bbl-
X0AMTb B BO3ayX. KOnMmMyecTBO U pasMep Mys3bipbKOB B BOE, BbIXOAALLEA M3 HAcOCa, MOXET Takxe SBNSATbCS
KaueCTBEHHOI1 OLIEHKOI rasocodepXaHus Bofbl B pe3epByape. B kauecTBe pe3epByapa MOXHO MCNO/b30BaThb
KaK OTAeNbHbI cocyA, Tak U U3MepuTesbHbIA Gak.

Mofie3Ho NOMHMTL, YTO cnefyeT u3beraTb BbICOKOTO pacnosiokeHuss To4eK BBOAA-BbiBOAA BOAbl U3 pe-
3epByapa, Tak Kak ee ypoBeHb CHMXKaEeTCs M3-3a ncnapeHus. Ecnm aTum npeHebpeyb, TO NMOTOK BOAbl U3 BXOA-
HOro OTBepcTUsi ByaeT 3axBaTbiBaTb BO3AYyX M HaMOMHATL BOAy Ny3blpbkaMu. MO3TOMy Kak BXOAHOE, Tak W
BbIXOZHOE OTBEPCTUA AO/KHbI ObITb PACNOMOXEHbI KaK MOXHO HWKE Mo BbicoTe pesepByapa. dPAEKTUBHOCTb
3TOr0 MeToga 3aBWUCUT OT Nepenaja AaBneHns Ha BXoAe Hacoca. [Mpu yAayHo KOHCTPYKLMM CUCTEMbI MOXHO
NMOHU3UTbL YPOBEHb COAEPXaHMS KMCAopoAa B BOAe A0 2—3 MI//, Kak 3TO Moka3aHO Ha pucyHke 2. Ha atom
pUCYHKE BWUAHO, YTO BOAA B pe3epByape 60sblueli BMECTUMOCTM AEerasvpyetcsi ropasfo MeasieHHee, Yem B
pesepByape MeHbLUeil BMECTUMOCTMU.

onoooc g

OB 8°BX

O>E>TBIY

Bpems, MuH

--------- pesepyap A: 23,5 °C;---------pe3epsyap /1:18 °C;----------pe3epsyap B: 17 °C.
Pesepsyap A. BMecTuMocTb 850 1, niowasb nosepxHoct 9000 cm2;
Pesepsyap B. BmectmocTb 200 n, nnowagb nosepxHoctn 4000 cm2

PucyHok 2 — KoHUEeHTpaLns pacTBOPEHHOrO B BOJe KMC/IOpPoAa Kak (yHKLUMA BPEMEHMW ferasauuu npyu peuupkynauum
NPV MOHWXEHHOM [aB/IEHNN

3.3.4 [erasauns Cc NOMOLLbIO KOHTaKTHbIX (OUNbTPOB

Apyroii meToa, MCNosb3yLWMiA HACOC AN PELMPKYNAUMA BOAbl U LUMPOKO pacnpoCTPaHeHHbI B 6akax
0151 aKyCTUYECKMX M3MEPEHWUI, OCHOBaH Ha MPUMEHEHMU KOMMEPYECKU AOCTYMHbIX KOHTAKTHbIX MIbTPOB
ONa ferasauuu npy nNpoTekaHuy vyepes HUX BoAbl. STM PUNLTPLI B BUAe TPYOOK NPUMEHSIOT B NMPOMbILL/IEH-
HOCTU Kak A4nsa gerasauuu, Tak v Ans ra3vpoBaHus XUAKOCTeN.

Tpy6Ka COCTOUT M3 Nayku NoJsibIX rmApPodOOHBLIX BO/IOKOH (HECKOJIBKO ThICAY), Yepe3 KOTOPYHo NnpoTekaeT
XUAKOCTb. MembpaHa 13 3TUX BOJIOKOH NMpoHMLaema ansa Monekyn rasa tuna C02 unv MeHbLKX No pasmepy,
Tak 4to 02 1 N2 ToXe yepe3 Hee MpPoXoasT.

Mop, peiicTBMeM napuuanbHOro AasneHus Boda NpoxXoauT yepe3 MeMobpaHy, CHMKas Npy 3TOM KOHLEH-
Tpauuo rasa 4o NpuemaeMoro yposHs. OAHaKo npyv NPUMEHEHWM HebO/bLIOro paspexeHus, BO3AENCTBY-

4
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Liero Ha 060mnoYKy TPYOKM 1 cospaBaemMoro HeGOnbLUMM HACOCOM MNM pacxoAoMepoM Tuna BeHTypu, MOXHO
[00OuTBLCA YPOBHSA COAEpXaHUa PacTBOPEHHOroO KMcnopoaa okono 1—3 Mr/n npu 0AHOKPaTHOM MPOMNyCKaHUu
BOAbI Yepes PUNsTp NpuU ckopocTu npotekaHusa ot 500 go 3000 Mn/mMuH.

TexHuueckoe oOGCnyxvBaHWe Taknx yCTPOMCTB HE BbI3bIBAET 3aTPYAHEHUIA, €CNU CBOEBPEMEHHO MEHATb
dunerpbl (0,45 MKM unm nogo6HbIX) ANA NPeaoTBPALLEHMSA 3aKyNOPKU OTBEPCTUI MeMBPaHbl CO BPEMEHEM.
BoasHble napel, npoxoaswme yepe3 memoOpaHy, MOXHO coOpaTh B NOBYLLKY, YCTAHOBINEHHYIO Nepes oTKayu-
BaKOLLIMM HACOCOM.

3.3.5 KunayeHue

Euwle oanH npuemnemslit Ans gerasauun MeToa — 3TO KUNsYeHWe BOAbl B TEYEeHWe onpeaeneHHoro ne-
puoga BpemeHu. B Tabnuue 1 npuBeaeHsbl pesynsrarhl, KOTOPbIE MOXHO NOMYYMTb, UCNOML3YA TPU PasnuyHbIe
npoueaypsl.

KoHueHTpauusa kucnopoaa AaHa nocrne KUnsAYeHms u OXNaXKaeHUa B pe3epryape 40 TeMnepaTypbl HUKE
23 °C. BpeMsi oxnaxzaeHusi 3aBUCUT OT BHELLHUX YCMOBMIi U CKOPOCTW NepeMeLuMBaHusA BOAbI B pe3epByape.

Tabnuya 1 — Ycnosusa aeraszauuu Boabl KUNSYEHNEM

Bpemsi KUnNsaueHns, M1UH 5 10 20

HavanbHas koHueHTpaumsa O,, Mr/f (40 KUNAYeHns) 7,2 7,8 8,0

KoHeuHas koHUeHTpauma O,, mr/n, npn 23 °C 1,7 2,0 3,1

Bpems oxnaxaeHusi ot 100 °C ao 23 °C, MuH 24 35 28

Mpume-atue Bes nepemMeLnBaHnAa Bes nepemMeLlinBaHuA Ouetb cnaGoe
nepemewnBaHue

M3 Tabnuubl 1 MOXHO caenatb CneayloLlme BbiBOAbI:

- KMMAYEHWEe Ha NPOTSHXKEHUM 5 MUH AOCTaTOYHO AerasupyeT BoAY;

- nepemeLunBaHue (gaxke o4eHb cnaboe) B nepuos OXNadkaAeHWUs CUIbHO NOBLILLAET CoAEPKaHUE KUC-
nopoJa B BoAe;

- BpeMS OXNaXKaeHUs1 HECYLLIECTBEHHO BNMSET HA COAepKaHUe Kucnopoaa Ao Tex nop, NOKa OHO MeHee
35 MuH.

3.4 MeToAbl OLIEHKU KayecTBa Aerasauuu

3.4.1 O6wWwume NoNnoXeHus

TouyHoe onpegeneHue razocogepxaHust 610 Obl CBA3AHO C MHOTOYMCIIEHHBIMU N3MEPEHUAMMN KOHLEH-
Tpauuu Kaxxaoro OTAeNbHOro rasa, KOTOpbId MOXET pacTBOPATLCA B BoAe. B HacTosweM crtaHgapre Takue
N3MEepPEHUs He NPEACTaBMEHbI.

AnbTepHaTUBHbLIN NOAXO0A 3aKM0YAETCH B NPeACTaBNeHnn ra3oBom KOHLEHTpaUuMn B BUAE TOMbKO OAHOM0
rasa v NpeanornoXXeHWn, YTO BCE PACTBOPEHHLIE rasbl CHUXKAIOT CBOK KOHLIEHTPALMIO B O4MHAKOBOW CTENEHM.
$IcHO, YTO 3TO NMPeanonoXeHWe HEBEPHO, Koraa OonpefensioT KOHUEHTpaLuuMio TONbKo oaHoro rasa. OgHako
KOMMEpPYECKM AOCTYMHbI MHOTME TUMbl M3MEPUTENEN COAEPXaHWUA PacTBOPEHHOIO KMCNOPOAa, OCHOBaHHbIE
Ha 3MeKTPUYECKMX UNKU ONTUHECKUX METOAAX U3MEPEHUS.

3.4.2 SneKTpnuyeckue MeToabl

SnekTpu4eckme MeToabl M3MEPEHNS KOHLEHTPaLMKM PACTBOPEHHOTO KUCMOPOAAa OCHOBAHbI Ha AU Y-
3UK Yepes npoHuuaemyo memopaHny. 3a MemOpaHOW HaXOASATCA ABa ANEKTPOAA, MOrPY>XEHHbIE B pacTBOp
3MEKTPONMTA, a NPOHUKAIOLLUI Yepes MeMOpaHy KUCMOpoa CHUXKAET noTeHuuman karoaa. OgHako HeJoCTaTku
3TOr0 METOAA CBA3aHbI C NOTPEONEHMEM KUCNIOPOAA, YTO BEAET K MOHMXKEHUIO €70 KOHLEHTPALMU KaK U3MEpPS-
emoi BenuuuHbl. Ecnu Boga, Haxogswasaca Bbnm3u anekTpoaa, He LuMpKynupyeT (Hanpumep, ecnu pactsop
He B30anTbIBAKOT), TO 9TOT METOA NPUBOAMUT K OLUMOOYHBLIM pesynsratam M3-3a UCTOLLEHUSI COLEPXKaHNA KUC-
nopoga B o6beme, rpaHuyaLLem ¢ UsMepuTENLHON FONOBKON.

3.4.3 OnTnyeckue meToabl

OonTuyeckme MeToabl MU3MEPEHNA KOHLEHTpaLuM pacTBOPEHHOrO KUCopoJa OCHOBaHbI Ha onpeaene-
HUK APKOCTU CBEYEHUS AaTuYMKa U3MEPUTENBHON ronoBku. MpucyTcTBue kucnopoaa Oyaer ymeHbLIaTh NIOMU-
HEeCLIeHLMIO, HO BaXHO TO, YTO KUCIOPOA B STOM npouecce He nornowaerca. MosTtoMy ontuyeckue MeToabl
U3MepPEHUs KOHLIEHTPaLWUU PaCTBOPEHHOTO KUCNOPOAA He TPeBYIOT nepemMeLuMBaHns (XOTS 9TO MOXET U ObITb
GnaronpusTHbIM Ansi obecrneveHnss paBHOMEPHOCTU pacnpeaeneHns Kucnopoga no BCEMY U3MEPSEMOMY

5
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o6beMy). B cBA3N € Tem, YTO nepemMellnBaHne He 06a3aTeslbHO, ONTUYECKMMUN MeToAamy MOXHO peasin3oBaTb
HenpepbiBHbIE N3MEPEHUS ra3ocofepaHus B TedeHe Tpebyemoro BpemMeHn HenocpeCcTBEHHO B cpefie pac-
npoctpaHeHus. K Tomy e MHoOrue usmepuTenn UMeloT (YHKUUIO perucTpauuy pesynbTatoB, Tak YTo cofep-
XaHue pacTBOPEHHOro KMCN0pofa COBMECTHO C APYrMMy AaHHbIMKU (Hanpumep, aata/Bpems, Temnepatypa v
np.) MOryT ObITb COXpPaHEHbl WK NepefaHbl Mo CeTn Ans Nnocneytolero aHanmsa.

3.4.4 TloBTOpPHOE HachbllWeHne rasom

Boga, HaxogAwasncs B OTKPbLITOM pe3epByape Wi B pe3epByape, 3aKpbiTOM MPOHWLLAEMON NEHKOW,
OyfeT ecTeCTBEHHbIM 06pa3oM MOroLWaTh PacTBOPUMbIE B HEl rasbl, NoKa He JOCTUTHET YPOBHSA HacCbILEHWS.
CKOpOCTb 3TOr0 HacblleHUs byAeT 3aB1UCEeTb OT MHOMMX PakTOPOB, BaXKHEWLIMMK U3 KOTOPbIX ABMAOTCA TEM-
nepartypa, pexumMm nepeMellnBaHnNs 1 OTHOLLEeHWe M/IOWaAn BOAHON MOBEPXHOCTM kK 06beMy BoApl. Mpumep
AMHaMUKN Takoro norsoLeHus nokasaH Ha pucyHke 3. (Pesepsyap BMecTUMOCTbIO 200 /1 € n/iowabo BOAHONM
nosepxHoctn 4000 cM2; TemnepaTypa Bogpl 17—22 °C).

PucyHoK 3 — [uHamuKa NornoleHns rasa Bofoii nocne ee Aerasauuy MeToAaoM PeLMpPKYNaLmUmn
npY NOHWXEHHOM [aBNeHUN

ONs yMeHblUeHMs NoWaanm BOAHOM MOBEPXHOCTM, uyepe3 KOTOpyl NPOMCXOAUT MOr/OLEHNE BOAOM
rasa, GblM NPeAsIoKeHbl pas3nyHble peLleHusi. MNeHka M3 nosimMepa HWU3KOW MAOTHOCTU WK nopucTas (Ha-
NpUMEp, HamnosIHeHHas My3blpbKamy BO3AyXa YNakoBOYHAs M/eHKa) He MO3BOJISIET €l OnycKkaTbCsl Ha AHO pe-
3epByapa. OfHaKo Takyl N/IEeHKy nepes W3MEpPeHUsiMW CnedyeT u3BfekaTb U3 pesepsyapa. Kpome Toro, co
BPEMEHEM My3bIPbKM C BO34YXOM MOTYT 3an0/IHATLCSA BOAOW, U NieHka ByfeT TOHYTb. Jlyulleii anbTepHaTuBol
ABNISIETCA CNOCO6, NPU KOTOPOM M/1aBaloLLee Ha NOBEPXHOCTU MOKPbLITUE MOXHO HE W3BNeKaTb W3 pesepayapa
[Jaxe C aBToMaTM3NPOBaHHOI cucTeMoli nepemelleHust rmapodoHa. C aToli Lesblo IydwuM peLieHnem 6yaet
1CMNoMb30BaHME C/0s1 NOMMUMPONUIEHOBLIX (MM MOAOGHBLIX MM) LIAPWKOB, MaBaloWMX HA MOBEPXHOCTU: OHU
YMEHbLUIAIOT M/oWaAb BOAHOW NOBEPXHOCTU, KOHTAKTUPYIOLLYIO C BO3[yXOM, IETKO CMELLATCS B CTOPOHY Npu
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nepeMeLLEHNN B pe3epByape Kakux-nubo 0GLEKTOB, a UX chepuyeckne NOBEPXHOCTM MUHUMUSUPYIOT OTpa-
JKEHUS OT 3epKarsibHON NOBEPXHOCTU BOAbI.

4 PacTBOpPEHHbIE UOHbLI

4.1 O6wWwKe NnonoxeHns

BoaonpoBogHasa Boga 4acTo MOXET COAepXKaTb 3HAYUTENbHOE KONUYECTBO PACTBOPEHHLIX MOHOB. JTO
nposiBnsieTca Haubonee BCEro B yBENMUYEHUU NPOBOAUMOCTM BO/bI, KOTOPAs MOXET MPOSABUTLCH B «HU3KOM
CONPOTUBIIEHUN» MEXAY INEKTPOAAMU HEKOTOPLIX MEMOPaHHLIX rMaPOdoHOB. MNOBbILLEHHAs NPOBOAUMOCTb
MOXET CTaTb MUCTOYHMKOM OFEKTPOMAarHUTHbIX HAaBOAOK, YBENMUYMBAIOLLMX LUYM Ha Bbixode ruapodona. Cy-
LLECTBYET TaKKE BEPOSATHOCTb TOTO, YTO 3TU PACTBOPEHHbIE BELLECTBA OyayT OCawaarbCs Ha Kakux-nmbo
o0beKTax, ANUTENBHO HaXOAALMXCA B BOAE. B yacTHOCTH, B 3TOM 3aksnoyaerca npobnema ncnonb3oBaHus
«KECTKOW BOAbI» C €€ U3BECTKOBbIMMW OTNOXEHUSIMU HA BCEM OCTaBNEHHOM B pesepByape ¢ Bogou. Ecnu Ta-
KUM OObEKTOM CTaHEeT rMapPOMOH, TO ero YyBCTBUTENMbHOCTL, N0 MEpPEe POCTa 3arpA3HEHHOCTU Ha HeMm, Byaer
NOCTENEHHO YMEHbLLATHLCS.

B M3K 62127-1, KOHKPEeTU3NPYIOLWEM METOAbLI UCNONb30BaHUA TMAPOYOHOB, B TOM YMCIE ANEKTPUYECKN
HE3KPaHMPOBAHHbLIX MEMOpPAaHHbIX TMAPOGOHOB, AaHbI PEKOMEHAALUN O TOM, YTOObI NPOBOAUMOCTbL He npe-
Bbilwana 5 mkC/cm.

4.2 Xumnyeckme metoabl

4.2.1 O6wWwuKe NonoxeHms

XumMuyeckne MeToabl AEMOHU3ALMM BOALI OCHOBaHbI Ha fo6aBneHun B BOAY WOHOB BOAOPOAA UMK TU-
apartoB okucu. OHM NPUMEHUMBI AN LiENe HacToALero ctaHaapra. B HacTosiwem ctaHaapre npuBOAUTCS
COornocTaBrneHune ¢ ApYyruMum XMMUYECKUMIU METOAAMM NOATOTOBKU BOABI.

4.2.2 N'OHOOOMEHHUKMN

3Tu ycTpoiicTBa coaepxaT MOHOOBMeHHbIe CMOrbl, NpeacTaBnsaoLme coboi CMecb aHUOHHBIX U KaTu-
OHHbIX pPeareHToB, KOTOPbIE 3aMEHSIIOT BCE PACTBOPEHHbIE B BOAE MOHHLIE KOMMOHEHTBLI COOTBETCTBYOLLIMMMU
MOHaMU BOAOPOAA MMM TMAPATOB OKUCK, YTO 06ecneunBaer YuctoTy Boabl. CTOMMOCTb Takoro 060pyaoBaHus
OTHOCUTENbHO HU3KA, HO OOMEHHas CMOINa ABMNSAETCA PACXOAHbIM MAaTepuanom, KOTopblii He0BxoauMO BOC-
NOJHATD.

Onsa Bcex MOHOOBMEHHBLIX YCTPONCTB MOBbILUEHHbIE YPOBHU COAEPXAHUA UOHOB B NOCTYNAKOLLEN B 9TH
YCTPOWCTBA BOAE OyayT NpuBOAUTL K COKpaLLEHWIO BpEMEHU paboTbl MOHOOOMEHHON CMONLI. Kak TONbLKO cMo-
na Ha4YMHaeT TepsATb CBOW CBOMCTBA, 3N1EKTPONPOBOAHOCTb NPONYLLEHHON Yepe3 YyCTPOWCTBO BoAbI OyaeT yBe-
nuunsatbes. osToMy pekoMeHAYeTCsl yCTaHaBnuBaTh Ha BbIXOAE MOHOOOMEHHUKa cpefcTBa ANsl MOHUTO-
puHra kadyectea 06paboTaHHol BOAbl. IOHOOBMEHHYO CMOSTy pEKOMEHAYETCSl PEaKTUBUPOBATL I 3aMEHUTb
npu AOCTUXKEHUW MPEAENbHOTO YPOBHS 3NEKTPONPOBOAHOCTU. OTOT NpPOLIECC He Bceraa npuemMrnemM B CBA3W
C €ero BbICOKOW CTOMMOCTLIO (M3-3a HE0BX0AMMOCTU 3aMeHbl CMOSbI), Korga Tpebyercsa obpaboTtka 6onbLumnx
00bEeMOB BOAbI.

4.3 Pusnyeckue MetToabl

4.3.1 OOwWmMe nonoxeHus

Kak n Bce chusmyeckne MeToabl, paccMaTpuBaemble B HacTOsLlEeM cTaHaaprte, puandeckue MeToabl
CHWKEHNA COAEPXXaHUsl MOHOB B BoAE He A00aBnaioT B 06pabarbiBaeMyto BOAY Kakux-nnbo 3arpssHeHui.

4.3.2 Quctunnaunsa

Mpu KMNSYEHUM BOAbI M NMOCNEAYIOLLEN KOHAEHCALUM ee NapoB HEKOTOPbIE PaCTBOPEHHbIE B Hell TBep-
[ble BELLECTBA OCTAKOTCA HA BHYTPEHHUX MOBEPXHOCTAX AUCTUNNATOPA, @ BBITEKAIOLLAS U3 HETO BOAA UMEET
HWU3KYIO KOHLIEHTpaUMIO MOHOB. B ntore atm moHel OyayT ocaaaTbCs B BMAE HAKUMW, YTO NOTpedyeT pery-
NAPHOW OYUCTKMU AUCTUMNATOPA OT 3TUX OTNOXEHUIA. XOTS CTOMMOCTb AUCTUMNATOPA U HE BbICOKA, NPOLEeCC
ANCTUNMAUMKU HEe CTOSb 3phHEKTUBEH MO CPABHEHUIO C EUOHU3ALMEN, NOITOMY YacTo Tpebyerca AuCTunnm-
poBaTh BOAY ABaXKAbl U Aaxke TPuxKAabl, YTOOLI OHA Obina CpaBHMMA MO YUCTOTE C BOAON, NpoLUeaLLei MOHHO-
0OMEeHHyI0 AenoHusaumio. Ho atoT npouecc 6onee 4acTo NPUMMEHAIOT NPU NOAroToBke 60onbLMX 06HLEMOB
BOfbl, KOr4a NpuemsieM U HEBbICOKUIA YPOBEHb AEUOHN3ALUN.

Bo MHOIMx cTpaHax AUCTUNNATOPbI OTHOCATCS K 060pyaoBaHuio, TpebylolwemMy NuUeH3upoBaHus (U3-3a
KOHTPpONSA 3a NPOM3BOACTBOM ankorofibHOM NPOAYKLMKM), YTO CNeayeT yYUTbIBaTb MPU YCTAHOBKE Takoro o06o-
pyaoBaHusi u paboTe Ha HeM.
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4.3.3 OGpaTHbI OCMOC

B metoge oBpaTHOro ocMoca MCNONb3yKT NONYNPOHMLAEMYI0O MeMOpaHy, Yepe3 KOTOpYD NPoxXoaut
ouuLlaemas XumaKkoCTb, He NPONYCKaloLLyio Yepe3 cebsi MOHbI U 3arpsisHeHuUs. MNpu 3TOM C NOMOLLLIO NOBLILIEH-
HOro AaBneHus NPUHYXAAI0T XXUAKOCTb MPOXOAUTL Yepe3 MembpaHy U3 6onee KOHUEHTPUPOBAHHOTO B MEHee
KOHLEHTPUPOBAHHLIN PacTBop, T. €. B 00paTHOM AN 0CMOca HanpaeneHuu. Cuctembl 06paTHOr0 ocmoca
06bLIYHO JOCTATOYHO AOPOrM, HO OTHOCUTENbLHO AELUeBbl B KCNnyaTauuu. 3TOT npouecc Haubonee Bcero
noaxoAWT ANa cuTyauui, koraa Tpedylotcsa fonbiume 00beMbl XOPOLLIO AEMOHU3NPOBAHHOW BOAbI, YTO MOXET
onpaezaTb BbICOKYIO MEPBOHAYarbHYI0 CTOMMOCTb 000py0BaHUS.

Mo6oYHbIM 3hEKTOM NoaAEPKaHUA COOTBETCTBYIOLLETO OCMOTMYECKOrO AABMEHUS SIBNSETCA Bbipa-
60oTka GOMbLLOro KONMMYEeCTBa 3arpsi3HEHHON BOAbI. A TaK Kak 3Ta BoAA yXe He MOXET ObiTb UCNONbL30BaHA B
MOBTOPHOM MPOLECCE OYUCTKU, TO BO3HUKAET HEOOXOAMMOCTb ee XxpaHeHus. C 9TUM CBsi3aHbl (PUHAHCOBLIE U
aKornoruyeckme npobnemMbl akcnnyarauum cucteMm o6paTHOro 0CMoca.

4.4 MeToAbl OLIEHKM KaYeCcTBa A€UOHU3aALMUN

KonnuecTBO pacTBOPEHHLIX MOHOB MOXXKHO 6€3 TpyAa onpeaenutb C NOMOLLbIO kKoHAykTomeTpa. KoHayk-
TOMETPbI ObIBAIOT ABYX TUMOB: AN U3MEPEHMIA Ha Npobax BOAbl U KOHAYKTOMETPbI, BCTPOEHHbIE B CUCTEMY
ee oynctku. KoHaykToMeTpbl Ha npofax UMEIOT paa ANEeKTPOAOB, NOrpyXKaeMbixX B BOAY. INEKTPUHECKUI TOK
NPOXOAMUT Yepes OAHY napy SMeKTPoAOoB, B TO BPEMS KaK MOTEHLMan M3MepaioT Ha ApYroi nape aneKTpoaos.
3aTeM no 3Ha4eHUsAM TOKa U M3MEPEHHOr0 NOTEHLMana BbIYUCTISIIOT ANEKTPONPOBOAHOCTb.

Bo BCTpOEHHbIX Npubopax UCMOonb3yioT METOA MHAYKTUBHON CBSA3U, B KOTOPOM B Ka4eCTBE BTOPUYHON
0OMOTKM TpaHchopmaTopa Cny>UT 3anonHeHHbIW BOAOW kaHan. ogas Ha NepBUYHYI0 0OMOTKY U3BECTHbIN
3MNEeKTPUYECKUIA CUTHAN U U3MEPUB CUTHAT, BO3HUKAIOLLUIA HA BTOPUYHON OOMOTKE, MOXXHO paccyuTaTh anek-
TPONPOBOAHOCTb BOABI.

SneKkTponpoBOAHOCTL BOAbI CUITbHO 3aBUCUT OT TEMNEPATYPbl, MO3TOMY B COCTaB KOHAYKTOMETPA 00bIy-
HO BXOAUT 1 TepMOMETP. Kak u B ONTUHECKMX METOAAX UBMEPEHUA CTENEHU Aerazaummn, 60NbLUMHCTBO KOHAYK-
TOMETPOB UMEIOT BCTPOEHHbIE CUCTEMBI PETUCTPALIMM PE3YNLTATOB.

4.5 NMoBTOpPHAA MOHM3aUUA

HekoTopble 0GLEKTHI, PACNONOXKEHHbIE BHYTPU M3MepUTENbHOTO Baka, ABNSATCSA NOTEHUMAanbHLIMU UC-
TOYHUKaMU cofeprkaHns MOHOB. O HAKO U3BECTHO MHOTO METOAO0B 3aLLMTLI annaparypbl OT BPEAHOIO BO3AEM-
CTBUS BOAbI, OCHOBAHHbIX HA CHKEHUW CTENEHU NOBTOPHOM MOHU3ALMKU BOAbl. Takue npoueaypbl BKIOYAOT
B cebs:

NPUMEHEHNE KOMMOHEHTOB M3 HEPXABEIOLLEN CTanu BMECTO YE€PHbLIX METANNOB;
aHOAMpPOBaHME feTaneii U3 antoMUHUS;
NPUMEHEHWEe NNacTMace, He coaepXKaLluX KOMNOHEHTOB, BbILLENAYMBAEMbIX BOZO.

5 Buonoruyeckue npumecu

5.1 O6wwme NonoxeHus

3awyTa BOAbl OT YBENUYEHMSA NPUCYTCTBUA B HEW GMONOrnyeckux npuMecei SBNSIETCA BaXKHOW npobne-
MO, XOTH OHA HE PaCCMOTPEHA 10 CUX NOP B MEXAYHAPOAHbIX CTaHAapTaXx, KacaloLLUMXCS YNbTPa3ByKOBbIX U3-
MepeHuid. BONbLUMHCTBO U3 04eBUAHBIX NOBOYHbLIX 3PPEeKTOB GMONOrMYECcKo akKTUBHOCTU B M3MEPUTENbHOM
0ake ¢ BOAOW CBA3aHO C TEM, YTO B BOZE NOABMAOTCA MYTHbIE XXENTbIE UMK 3eNeHbIe NSATHA, UMEeloLLMe 3anax.
Ha noBepxHOCTU HEKOTOPLIX 06LEKTOB 0BpA3yeTCss U JONT0 COXPaHSIETCS CRU3UCTas NreHka. 3TU OTroXe-
Husa ByayT yxyaLlatb XapakTepucTukyu rmapodoHa TOYHO TakK e, Kak U CONeBbIE OTIOXEHUS (CM. pasaen 6).
OpHako Haubonee BaXHO TO, UTO BakTepuanbHble OTMOXEHUA MOryT HaHeCTU Bpes 340POBbIO oneparopa,
paGoTaloLero ¢ M3MepuTenbHbIM Gakom.

OOHUM U3 rNaBHbIX MCTOYHUKOB BUONOMMYECKOrO 3arpA3HEHNUS BOALI ABINSIETCA €€ KOHTAKT C YeIOBEKOM,
B YaCTHOCTW TOrAa, KOrga OH yCTaHaBMMBAET B BOAY UMW BbIHUMAET OTTyaa pasnuyHoe obopyaoBaHue (Ha-
npumep, npeobpasoBarenu, rmapodoHbl, paccenBatolme MuULLeHK). B HekoTopbix naboparopusax npu aTux
onepauuax oneparopbl UCMOMb3YIOT YUCTbIE BOAOHENPOHULIAEMbIE NepPYaTKW, YTO CyLLUECTBEHHO YMEHbLUAET
BO3MOXHOCTb BUonoruyeckoro 3arpasHeHus. MiHoraa ucnonb3ytoT candeTkn 4ns npoTupku o6beKToB cnup-
TOM Mepeq ux norpyxeHuem B Boay. Bce atn meToabl 3(pheKTUBHbLI ANA Lieneni npeaoTepaLleHnst buonorunye-
CKOTO 3arpsi3HEHUsA BOAbI; OAIHAKO MOHSATHO, YTO 3T MEpPbl HE ABNSIOTCA YHUBEPCANbHbIMU U NOAXOASILLIMMU
ANA BCEX NPakTUYECKUX Criyvyaes.
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YaaneHue pacTBOPEHHbIX ra3oB U BELLECTB (CM. pasgens! 3 u 4) Gyaet cnoco6CTBOBaTbL CHUXEHMIO BUo-
NOrnyYecKon akTMBHOCTK 3arpsA3HEHUI B CBSI3U C YMEHbLUEHUEM UCTOYHUKOB UX XMU3HeaeATenbLHoCTU. OaHako
3TU MeToAbl He ByayT yOuBaTh HEKOTOPLIX YXKE CYLLUEeCTBYIOLWMX BakTepuin, NOSTOMY HUXE pacCMOTPEHbI Me-
TOAbI MX yAaneHua. Apyrum BaXkHbIM acnekrom 3Ton NpoGnemel ABNSAETCA MECTONONOXKEHUE U3MEPUTENBHOTO
Gaka OTHOCUTENbLHO MCTOMHUKOB Tenna U ceeta. Haxoaawmics B TENNOM MeCTe U3MeEPUTENbHBIN 6ak byaer
fonee nogsep>keH OMONOrMYECKOMY 3arpsisHeHUIo, Yem Bak, Haxoaswminca B 6onee XONoAHLIX KnuMmaruye-
CKMX ycnosusx. K Tomy >xe, buonornyeckas akTMBHOCTb NOA BNMsHWEM (POTOCMHTE3A BO3pacTaer Npum u3bbIT-
ke cseta. [103TOMy M3mepuTenbHbIM 0ak, YCTAHOBNEHHLIN B TWATENbHO BbIOPAHHOM MecTe (BAanum OT OKHa,
obpalLeHHOro kK conHuy), byaer nogseprarbcsl ropasgo MeHbLuein GMonNornieckoit akTMBHOCTH, YEM TOT, KOTO-
pblii YCTAHOBNEH HENPaBUIbHO. B nepepbiBax Mexay namepeHuamm 6aK MOXET ObITb HAKPbIT TEMHOM TKaHbIO,
4yTOoObl YMEHbLLNTL BUoNornyeckoe 3arpsisHeHue BoAbl.

BaxkHO OTMETUTB, UTO, Kak U AN METOAOB Aerasauuu (CM. pasaen 3), Xumu4deckme MeToabl orpaHUYeHus
BUONOrMYECcKoi aKTMBHOCTW YaCTO HAXOAATCA B NPOTUBOPEYUU CO CTPEMIIEHMEM NONYYUTb AENOHU3NPOBAH-
Hylo Boay. MoaTtomy, ecnu TpebyeTcAa MMETb BOAY C HU3KOW 3NEKTPONPOBOAHOCTLIO, fy4lle WUCNONb30BaTh
dusmyeckne MeToabl OrpaHu4eHUs BMOAKTUBHOCTU (Hanpumep, yneTpaduoneToBoe 06ny4yeHne) BMecTo Xu-
MUYECKMUX.

5.2 Xummnyeckue metoabl

5.2.1 O6KMe nonoxeHus

HecMoTps Ha TO, YTO XMMMUYECKUE METOAbI 0D6€e33apaXKkMBaHNS BOAbI MOTYT ObITb 04EHb 3¢hhEKTUBHBLIMM,
HO MpU UX NPUMEHEHNUU MOBLILLAETCS COAEPXKaHUe MOHOB B BOAE, 3TO HAXOAWUTCA B NONHOM NPOTUBOPEYUN C
yeuUnuamu no genoHusauumn sogbl (CM. pasaen 4).

5.2.2 lo6aBneHune xnopcoae pawmx XMMHMKaToB

[na cHwkeHUs OMONOrM4ecKkoro 3arpsa3HeHUs BOAbI B NnaBarernbHbiX 6acceniHax 06bIMHO NPUMEHSIOT
Xrnopcoaepxaiime xuMmkatbl. MIHOraa 9T XMMUKaThl UCNOMbL3YIOT Kak aHTubakTepuanbHble cpeactea B 6a-
Kax C BOAON, XOTHA MOBbILUEHHAS KOHLUEHTpaLUMs pacTBOPOB XIOPa MOXET CTaTb NPUYMHON o6ecuBevnBaHus
TKaHe. K Tomy e ANUTENbHOE HAaX0XAEeHME KOXU B XITOPHOM PacTBOpE MOXET NPUBECTU K NOBBILLEHUIO YYB-
CTBUTENBLHOCTW U pa3fpaxeHunIo KoXu pyk oneparopa.

5.2.3 lo6aBneHne xMMHnKaToB, coaepxaimnx meab

LLupoko npumeHuma u antubakrepuanbHas o6paboTka, ocHoBaHHaA Ha A0GaBNEHUUM COEAUHEHUI C
MeAablo. OHW YacTO UCNOMBL3YIOTCA B MOPCKOM CYAOCTPOEHUM KaK BELEeCTBa NPOTUB 0OpaCTaHus, a TaKke B
BUAE pacTBOpOB, A06aBNsAEMbIX B BOAY NnaBaTenbHbix 6acceiiHoB. HekoTopble U3 3TUX CoeAMHEHMIi CoCTaB-
neHbl U3 KOMOUHAUWIA, NOABEPXKEHHBIX Pa3fOKEHNIO Yepes Kakon-TO NPOMEXYTOK BPEMEHU. [ins ycneLwHoro
NPUMEHEHUSA 3TOTO MeToAa HeoOXx0AMMO, YTOObI KOHLUEHTpaUUA Kaaoro U3 aHTubakTepuasnbHbIX BELLECTB
HenpepbIBHO MEHANACb BO BPEMEHU C TeM, 4ToObl 6akTepun He CMOrIN NPUCNOCOBUTLCA K CYLLECTBOBAHUIO B
Kakoii-nmbo onpeaeneHHoN XMMU4eCKon cpeae.

Cnepayert, 04HaKo, 3aMEeTUTb, YTO PaCTBOPEHHAsA B BOAE MeAb MOXET pearuposarb C ApyruMu Metanna-
MM, @ HEKOTOPbIE MeTansbl (B YaCTHOCTU, aniOMUHWI) BCTYNAIOT B HEXENAaTENbHYIO XMMUYECKYIO PeakLuio ¢
HEKOTOPbIMU PacTBOpPaMn Ha ocHOBE mMean. MHOXECTBO ynbTPa3ByKOBbIX rMAPOGOHOB UMEIOT TOHKME 30510-
Tbl€ 3NEKTPOAbI, U ANUTENBHOE HaXOXAeHWe 3TUX rMAPodIOHOB B PaCTBOPaX Ha OCHOBE MeAU MOXKET NpuBe-
CTU K pa3spyLLEHUIO SNEKTPOAOB W BbI3BaTb NOBpexaeHue rmapodona.

5.2.4 lo6aBneHne XMMMKATOB Ha OCHOBEe cepedpa

AHnTnGakTepuanbsHble CBOWCTBA cepebpa, ucnonb3yemMoro B nie4ebHbIX Liensx, XopoLo U3BECTHbI C KOH-
ua 18-ro Beka; OHO MOXET TaKXke CAepXuBaTb POCT rpubkoBbix oOpasoBaHui. Cepebpo HepacTBOPUMO B
YMCTOMN BOAE, XOTS HEKOTOpbIE €ro coeauHeHus (Hanpumep, HUTpar cepebpa u ropuabl cepebpa) nerko
pacTBopsIOTCS B BoZie. B COOTBETCTBUM C 3TUM ANA CHXKEHUA GUONOrMYECKON 3arpsA3HEHHOCTM BOAbI UCMOSb-
30BaHMe CepebpsiIHOro NopoLLKa NpeanovTUTENbHEE YemM CoeauHeHuin cepebpa, Tak Kkak Yuctoe cepebpo He
OyaeT yBenuumuBartb SN1EKTPONPOBOAHOCTL BOAbI U HE OyAeT BbIMbIBATLCA MIOHOOOMEHHUKOM. OIHAKO NOHATHO,
4yTO cepebpsiHbIN NOPOLLOK MOXET yAANATLCA U3 BOALI NPW €€ hunbTpaLun.

5.3 ®usnyeckue metoabl

5.3.1 O6ue nonoxeHun

Kak n Bce apyrme cdmanyeckue METoabl NOArOTOBKU BOAbI, PACCMOTPEHHbIE B HACTOAWEM cTaHaapTe,
dusmyeckue MeToabl yaaneHus npumeceit 6Uonornyeckoro NPOUCXoXAEHUS He BHOCSAT Kakux-nubo 3arpnas-
HeHul B 06pabaTbiBaeMyio BOAY.
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5.3.2 O6paboTka ynsTpacduoneTroBas CBeTOM

Kommepuecku AOCTYMHble ynbTpadMoneToBble (unbrpbl COAEPXaT UCTOYMHUK YNbTPadmoneToBoro
CBeTa, NorpyeHHblin B obpabarbiBaeMylo Boay. Bosaencreue ynsrpadmonetoBoro o6nyyeHus yousaer Bce
MMKpPOOpraHm3ambl B pesepByape C BOAOW. [PUMEHUMbI HECKOMNBLKO TMNOB YNbTPadUONETOBLIX (PUNLTPOB.
BONbLUIMHCTBO U3 HUX UCTONbL3YIOT KOPOTKOBONIHOBOE U3ryYyeHUe Ans BbipaGoTKM 030HA, KOTOPbIN OKa3biBa-
eT aHTUMUKPOOHOe aencteue. Npu BbIOOPE yNbLTPAPMONETOBOrO UCTOYHUKA HY>XXHON ANWHBLI BOMHbLI (250—
270 HM) MOXHO Aobutbes Gonee acphekTUBHOrO yHUUTOXEHUS Guonorudeckon cpeabl. OaHako criegyet
NpeAnpuHSITbL Mepbl, YTOObI CKOPOCTbL NPOTEKaHUA BOAbI Yepe3 ynbTpaduoneTosbit hunesTp HE npesbilLana
pekoMeHa0BaHHy0 hupmoii-usrotoButenem. Ecnu Takoe npesbilieHue 6yaet uMeTb MecTo, TO BOAA He Nory-
yuT Tpebyemoii 03kl ynsTpachroneToBoro obnyyexus u B pesynesrate ee o6pabotka 6yaet Heah(DEKTUBHOM.
B 3TOM CMbICne pekOMeHAYeTCsl MPUHATb MepPbl, YTOObI BCTPOEHHbIN YNbTpachuoneTosblit uneTp Obin pac-
nonoxeH BOnu3n Mecra ¢ Camoi BbICOKON CKOPOCTbIO TeueHus. C Apyroi CTOPOHLI, cneayert Takke obecne-
YUTb, YTOOLI YNLTPAUONETOBLIN (PUNLTP HE ObIN CAULLKOM MOLLHBLIM ANA NPOTEKaloLWen XMAKOCTH, TaK Kak
3TO MOXET BbI3BATb HEXemnaTernbHOe NOBLILLUEHME TeMNeparypbl BoAbl. Cneayer UMeTb B BUAY, YTO MHOTUE
KOMMEPYECKN AOCTYMNHbIE CUCTEMbI UMEIOT BCTPOEHHbIE COCYAbI AN 06paboTku B HUX BOAbI, CAENaHHbIE U3
cTekna. 3T CTEKNSHHbIE SYEKU HE MOTYT BbiIepXXMBAaTb NOHUXEHHOE AAaBfEeHWe, U NOITOMY He MOTyT ObITb
MCMONb30BaHbl B CUCTEMAX Aera3auuu Npyu NOHMKEHHOM AaBMNEHUM.

5.3.3 Metoabl KaBUTaALUMN

KpynHomacLuiTabHble COOPY>XEHMS AN OYUCTKM BOAbI OT GMOMOrMyYecknx 3arpsisHEHUW OCHOBaHbl Ha
NPUMEHEHUU YNBETPa3BYKOBbIX MOMNEN BbICOKOW MHTEHCMBHOCTM B COYETAHWM C METOAaMU aspauuu. Aspauus
obecneynBaeT HacblLLEeHWe BOAbI rA30BbIMU My3blpbkaMu, SIBNSIIOLLMMUCA 3aTEM UCTOYHUKAMU BO3HUKHOBE-
HUsi kaBuTauuu. Boicokasi 3peKTUBHOCTb 3TOF0 METoAa OYUCTKU OT OUONOrMYecKUx 3arpsa3HeHUn OObIMHO
peanu3yetcsi B NpOMbILLNEHHOM MaciuTtabe. OgHako Ans NMOArOTOBKM BOAbl B HEOOMbLUMX U3MEPUTENbHbIX
naboparopusix 3TOT METOA HE MPUMEHSIIOT 40 CUX NOp.

6 B3BelweHHbIe npumecu

6.1 O6wMme nonoxeHus

BsgeLleHHble B BoAe YacTuubl OyayT pacceuBatb ynsTpa3syk. [ns OUEHKM TOro, koraa pasmepbl pac-
ceuBaTens CTAHOBATCA HACTOMNbLKO MarbIMu, YTO UX B3aMMOAENCTBUEM C NAJAIOLLUM YNETPA3BYKOBLIM MYYKOM
MOXHO npeHebpeyb, 6binKu ccnefoBaHsbl pasnuyHble Moaenu. B 3aBucuMocTu ot hopmel paccensatens ero
pasmepbl B guanaszoHe ot A/10 Ao A/20 06bLIMHO MPUHMMAIOT KaK NpeaenbHble, HWXKe KOTOPbIX paccesHue
CYMTAETCA HE3HAYMTENbHbIM. 340€Cb A — 9TO ANUHA aKyCTUYECKOM BOMHLI B XXMAKOCTU. OY4EBUAHO, YTO ANA
OYeHb BbICOKMX YNMETPa3BYKOBbIX YAacTOT 0c060€ BHUMaHWE AOMKHO ObiTb YAENEHO UCTOMHUKAM paccesHus,
W ANna uxX yaaneHusa crnegyet BbibupaTh hunbTPbl COOTBETCTBYIOWMX pasMepos. BaxHo OTMETUTL, YTO 3TO
TpeboBaHne He MOXET OblTb OTHECEHO TOMbKO K YCTPOMCTBAM C BbICOKOM 4aCTOTOM aKyCTMYECKOro BO3aen-
CTBUA. YUuTbIBaA aPEKTbl aKyCTUYECKOrO HENMMHENHOTO PAcNPOCTPaHEHUs, BNOSIHE BEPOATHO, YTO CUTHANDI
ynbTPa3ByKOBbIX CKAHEpOB, paboTaloLmx Ha BTOpOW rapmoHuke, 6yayT UMeTb CyLLECTBEHHYIO dHepreTuye-
CKYIO COCTaBIAIOLLYIO Ha TpeTbel u Gonee BbICOKUX rapMOHUKaxX. B curHanax MHOrUX KOMMep4eCKMXx CucTem
C 4YacCTOTOW aKyCTUYECKOTO BO3AENCTBUSA HEe MeHee 15 MITY 0ObIYHO UMEIOTCA rapMOHUYECKME COCTaBNAOLWMe
B Avana3oHe ot 30 o 40 MIu. MosTomy MOXET cTaTb HEOGX0AUMbIM 06PATUTL BHUMAHUE HA pacCeuBaTenu
pasmMepoM MeEHee 2 MKM.

B3BeLeHHbIe YacThLbl MOTYT ObITb TaKKe U UCTOMHUKAMU NUTaHUA GakTepuit u rpubkos. Kpome Toro,
OHW NPEeACTaBNAT JONONHUTENbHBIE MOBEPXHOCTU ANSA BO3MOXHOIo Guonoruyeckoro 3arpsisHenus. Moaromy
yAaneHue B3BELUEHHbIX YacTuL NPensTcTByeT 0boum 3TUM npoueccam 6MoNOrM4eckoro 3arpasHeHus!.

6.2 dusnyeckme metoabl

B3BeLueHHbIe YacTULbl MyYyLle BCEro yaansoTca ¢ NOMOLWbIO hunbTpa ANA OMMCTKM OT MMKPOYacTuy,
(vnun caxkeBOro unsrpa). PeKOMEeHAYeTCsl UCMONb30BaTb ABYXCTYNEHUaTbin punbTp ¢ rpybon (pasmepsl sue-
ek oT 5 0o 10 MKM) 1 nocneayoLen TOHKOW (MeHbLe 1 MKM) ounsrpaumen, ycTaHaBnnmBaemblil BOnu3amn Bxoa-
Horo natpybka cuctembl. Crnegyer oTMETUTb, UTO (PUNBLTPLI TOHKOW OYUCTKM ByayT OrpaHu4MBaTh CKOPOCTb
NPOTEKAHUSA XUAKOCTU U MOTYT BIMSATL Ha XapakTepuCTUKM Hacoca. GunbTpbl C O4eHb MENKUMMU siuekamm
(< 0,45 MkM) OBBIYHO NPUMEHSIIOT NPK dEKaNbHOM aHaNWU3e Ha KuleYHble 6akTepun, OHWM He NponyckaloT 6ak-
Tepum aToro pazmepa. MoaToMy Takue ToHkMe hUnbTPbl MOXKHO TaKXKE UCMOMb30BATh U NPU OYMUCTKU BOAbI OT
BakTepuanbHOro 3arpsisHeHust. OgHako ecnu aTu 6akTepun He Gbinu yoUThI yNbTpachnoneToBbiM 06ny4eHnem
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UNKU COOTBETCTBYIOWMMM XuMuKaTamu (CM. pasaen 5) 4o punsTpaumm, TO OHM MOTYT HaKanIMBaTbCs B hunb-
Tpe U TaMm pasMHOXaTbecs. B KOHLE KOHLOB 3TO MOXET NPUBECTU K NOBTOPHOMY 3arpsi3HEHUIO BoAbI. Mo3aTomy,
€CNnn NPUMEHAIOT UNBLTPbI AT OYNCTKU OT MUKPOYACTUL, TO UX CrieayeT pacnonarartb nocne hussTpoB yrib-
TpadmoneToBoro obny4yeHus.

Bce dunbTpel 4551 O4MCTKM OT MUKpoYacTul, 6yayT co BpemeHem 3abuBaTbCs, YTO, B KOHEYHOM UTOre,
npuBeaeT K TOMY, YTO OHM Unu He ByayT mponyckaTb BOAY WNWU NOMy4YaT BHYTPEHHWE NOBpexaeHus u Oy-
AyT cOpacbiBaTb 06PaTHO B BOAY CKOMUBLUMECS B HUX 3arpa3HeHus. MoaToMy pekoMeHAyeTcs perynsipHo (He
pexe, 4em 1 pa3 B TPU MecsiLia) NPOBOAUTL BU3YasbHbIli OCMOTP hUNLTPOB U 3aMEHATL UX NPU HeoBXxoaUMO-
CTWU.

6.3 NMoBTOpPHOE 3arpsAsHEHUe MUKpPoYacTULaAMU

MMoBTOpHOE 3arpA3HEHUE BOAbI MUKPOYACTULLAMU MPOUCXOAUT TPEMA OCHOBHBIMU MYTAMU: U3 BO3AY-
Xa, U3-3a HeMpPepbLIBHOW KOPPO3NUU apmaTypbl U U3-3a Kakux-Hubyab 06bEKTOB, HA BPEMSA NOrPYKaeMbiX BOAY
(Bkmoyasa pyku onepatopa). Moatomy Heob6xoaumo OpraHu3oBaThk NPOBEAEHME KOHTPOMBHBLIX nNpoueayp 3a
coCcTosiHMeM BOAbl. Ecnu BofHAas NOBEPXHOCTL 3aLUMLLEHA NAEHKON, CHUXAIOLWEH CKOPOCTb MOBTOPHOrO Ha-
CbllLIeHWA BOAbI ra3oM (CM. 3.5), TO 3TO MOXET TakKe CHWXAaTb W 3arpAsHeHue BOAbl MUKpOdacTUUaMu U3
BO34yxa. Ho n B 3TOM cnyyae BaXKHO MPUHATb Mepbl, YTOObI 3arpsi3HEHUA U3 BO3AyXa He CKannuBanuchb Ha
3aLMTHON NneHxke. Mo3ToMy Takoe 3aLUTHOe NOKPLITUE HEOGX0AMMO BPEMS OT BPEMEHU 3aMeHATh (ecnu aTo
nonMMepHas NMexHKa) UM MbiTb (ECAKU 3TO NONUANPONUAEHOBLIE LWAPUKW UNKU UM NoA06HOoE).

7 Temneparypa Boabl

7.1 O6wWwume nonoxeHms

TeMnepartypa BOAbl MOXET CYLLUECTBEHHO BNUATL Ha pe3ynbraTbl YNbTPa3sBYKOBbIX U3MEPEHUM KaK Ha-
MPAMYIO, TaK U KOCBEHHO. [paAMbIM 3P EKTOM ABNAETCA 3aBUCUMOCTb CKOPOCTM 3BYKA B BOAE OT €€ Temne-
paTypbl, @ 3Ha4YEHNUs CKOPOCTU 3BYKA HYXHbI NPU pacHeTe akyCTUYECKOW MHTEHCUBHOCTU. Bonee cnabo BbI-
paXXeHO BNMSAHUE rpagueHTa TeMmneparypbl (0COGEHHO BAONbL NYTW PacnpoCTPaHEHUs yrbTpasByka), KOTopoe
MOXET BbI3BaTb PedpPaKkuUuIo, a 3HAYUT, KBMEHEHUE HANPaBMEHUs OCU NyYKa U/mnu ero PoOKyCUPOBKN.

K noGo4HbIM adhhekTam MOXHO OTHECTM U BRUSIHUE TeMnepaTypbl HA YyBCTBUTENLHOCTL rMApPochoHOB
HEKOTOPbIX TUNOB. CX0AHbIN 3hdEeKT NPOABNSAETCA U B TEMNEPATYPHOW 3aBUCMMOCTU M3Ny4YaTenbHON Cno-
coBHocTu npeobpasosaTtens. Kpome Toro, or Temneparypbl BOAblI 3aBUCAT U MHOTUe Apyrme ee CBOMCTBA,
paccMOTpPeHHbIe B HAaCTOALLEM cTaHAapTe (Hanpumep, cteneHb Aerasauuu oM. 3.3.3, cteneHb 6uonormyeckon
aKTUBHOCTU CM. 5.1).

Mostomy pekoMmeHayeTcs, YyToDObl onepaTop Bceraa UMen B BUAY BAUSHUE U3MEHEHUI TeMneparypsbl
BOAbI. OTU U3MEHEHUSI MOXKHO OTCINEXUBATh O0bIYHBIM U3MEPEHNEM TEMNEPATYPLI HENOCPEACTBEHHO B U3Me-
puTenbHOM 6ake, BHOCSA TpebyeMble NONPaBKu B NOMyYEHHbIE Pe3ynbTaThl akyCTUMECKX udmepeHun. OaHako,
€CNU K TOYHOCTU U3MEPEHUIA NPEbsIBIISAIOTCA NOBbILLUEHHbIE TPEOOBAHUA, MOXET OKa3aTbCA HE0OXo0AUMbIM
ucnonb3oBaHue Tepmocrara. lMpu atom cneayet obecneuntb OAHOPOAHOCTL TEMMOBOIO NOMSA MO BCEMY 00b-
emy BOAbl B U3MEPUTENBLHOM Dake. 310 noTpedyer HE0OX0AUMOCTL €€ NepeMELLMBAHMUSA, @ 3HAYUT, U y4eTa
BNUSIHUA TypOYNEeHTHOCTU HA pe3ynbTarbl aKyCTUYECKUMX U3MEPEHun. ELue oagHUM acneKkToM BUSAHUA TeMne-
paTypbl SBASIETCA TO, YTO ANsi MHOIMX YCTPOWCTB U3MEPEHUS MOLLIHOCTU YNbTPasByka UCMONb3YIOT pe3epsya-
pbl Manoro o6bema (okono 50 M), B KOTOPLIX U3MEHEHWE TEMNEPATYPI BOALI MPOUCXOAUT OLICTPO Aaxe Ans
cnabbix UCTOYHMKOB HarpeBa (Hanpumep, AaT4YMKOB YNLTPA3BYKOBbIX CKAHEPOB), U 3TO CYLLECTBEHHO BUAET
Ha pesynbTaThl U3MEPEHUI.

7.2 ACTOYHMKM TEeNnna B yNLTPa3ByKOBOM U3MepUTESIbHOM Gake

Haubonee BaxHoe BNuUsHUE HA TemnepaTypy BoAbl B u3MepuTenbHOM Gake okasbiBaeT TeMmneparypa
BO34yxa B noMeLleHun. Mcnonb3oBaHue KOHAULMOHEPOB B OCHOBHOM YCTPAHSAET €€ N3MEHUYNBOCTb U CHUMAET
3Ty 3ab0Ty Cc oneparopa, HO Npu 3TOM CreAyeT OrpaHU4MBaThb BapuaLuuu TemMneparypbl COOTBETCTBYIOLLIMMM
HacTpoikamu KoHAMLMOHepa. Ecnu ke nomeLueHne He 060pyaOBaAHO KOHANLIMOHEPOM, TO IHEBHbIE N3MEHe-
HUS TemnepaTypbl BO3yxa B HEM MOTYT ObiTb 3HaUMTENbHBLI. MOryT GbITh M ApYrMe MoKanbHbe UCTOYHUKK
NOBbLILLEHUS TEMMEPATYpPbl BOAbI, BMUSIIOLLME HA pe3ynbTaThl U3MEPEHUi. OTO NOACOEANHEHHbIE K n3Mepu-
TenbHOMy DaKy yCTpPOICTBa ANt NOATOTOBKM BOAbl. Hanpumep, Hacockl U (ounsTpel ANs ynsrpadmoneToBoro
o06nyyeHuns MOTyT NOBLICUTbL TEMMNEpPATYPY BOAbl (0CO6EHHO B Gakax Manoro 06bLema) Ha HECKOMbKO rpaaycos.
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Mpu ncnonb3oBaHuu pesepeyapa Manoro oobema Ans U3MEPEHUI MOLLHOCTU YNbTPa3Byka MCTOYHU-
KOM MOBbILLEHUS TEMMNEPATYPbI BOAbI MOXET ObiTh U3MEPSAEMbIN YNLTPa3BYKOBON npeobpasoBarens. Ocoboe
BHUMaHWE cneayeT yAenuTb U3MEpPEHUSM U3FNYYEHUW BbICOKOW MOLLUHOCTW, FAe MCMONb3YIOT aKyCTUYeCKue
nornotutenu. OHKU MOrMNOLAIT OCHOBHYIO YaCTb 9HEpPruun, uinyvaemylo npeobpasosarenemM, nu obpasyemoe
B HUX TEMMO nepexoauT B BoAy. [pu namepeHusix npeobpasoBatenei ¢ akyCTUHECKON MOLLHOCTbIO, MHOrAa
npesbiwatoulei 100 BT, B orpaHuyeHHOM oBbeme BOAbl BO3MOXHO 3HauuTenbHoe (Gonee yem Ha 40 °C no
OTHOLLEHUIO K TEMMEPAaType OKPY>KatoLen cpeabl) NOBbILLIEHWE TeMnepaTypbl BOAbI.

8 anMepbl Heaopornx CUCTeMm BoaonoarotoBKu

8.1 Bak ansa ruapoPOHHBbIX U3MEPEHUN

OneKkTponpoBOAHOCTL BOAbI B Dake ANst usMepeHui rmuapodoHaMu ABNSIETCA BaXHbIM haKTOPOM, YTO
onpenenser HeoOX0AUMOCTL UCMONb30BaHUSA YCTPOMCTBA ANS OYMCTKM BOALI OT PACTBOPEHHLIX B HEN TBEp-
AbIX BeLecTB. CucTtema OYMCTKM BOAbI, MOKA3aHHAsA Ha PUCYHKe 4, BKMIOYaeT MOHOOOMEHHUK HA OCHOBE UO-
HOOOMEHHOW CMOfbl C KOHAYKTOMETPOM AN MOHWTOPMHrA CBOMCTB CMOSbI. [Jerasaumsa Bogbl NPOBOAUTCA
nocpeacTBOM MOLLHOMO Hacoca C OrpaHu4YuTeneM CKOpPOCTWM MpoTekaHus. B cucrtemy peumpkynsiumm BOAbI
BCTPOEHbI YNbTPadnONETOBbLIN PUNBLTP U ABYXCTYNEHYaTbIn PUNLTP A4NA OYUCTKM OT MuKpodacTul. Bee npu-
MEeHsieMble METOAbl (PUNBTPALMKN BOAbI SIBMAIOTCA CKOpee OU3UYECKUMU, HEXENU XUMUYECKUMU, HYTO obecne-
UYMBAET CYLLUECTBEHHOE CHUXKEHME 3MEKTPONPOBOAHOCTU BOALI NOCIE €€ NPOXOXKAEHUS Yepe3 MOHOOOMEHHMUK.

5 Mkm 1 MKM

1 — NoONMMNPONUNEHoBbIe LIAaPUKK ANA OrpaHnYeHUA NOrMoLLeHUA KUCopoaa U3 Bosayxa; 2 — orpaHn4nTeSlb CKOpocTH MoToka; 3 — Ha-
nopHas BxoAHas Tpyobka; 4 — Hacoc; 5 — NOHOOBMEHHUK; 6 — KOHAYKTOMETp; 7 — UNLTp yneTpaduoneToBoro obnyveHns; 8 — counsrp
rpy6on ouncTkmn; 9 — bunsTp TOHKON o4NCTKRK; 70 — rubkas BbixogHas Tpyoka
PucyHok 4 — MpuMep cUCTeMbl MOArOTOBKM BOA LI AN M PODOHHBLIX N3MEPEHUI
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8.2 Cocya onAa cucteM ypaBHOBELWVMBAHUA paguaLUOHHON CUSlbI

B cucreme ypaBHOBELUMBAHUSA PaaNALMOHHON| CUNbl (AN M3MEPEHUSA MOLLHOCTU ynbTpasByka) 0ObIMHO
MCNONb3YIOT COCyAbl Manoro obbema (MeHee 2 1), HO M3MEPEHUS BLIXOAHOW MOLLHOCTM TepaneBTUYEecKUX
YNLTPa3BYKOBbLIX CUCTEM BbICOKOW MHTEHCUBHOCTU (HITU) cBsidaHbl ¢ 60NbLLIMM PUCKOM BO3HUKHOBEHUS KaBU-
Tauuu. MosToMy ANA TakUX M3MepeHuin Boay Heo6xoAMMO TLLATENLHO Aera3upoBaThb. [Ans aToi uenu usmepu-
TENbHbII COCYA C BOAOW MOXHO NOMECTUTL B HEBOMbLLIYIO BAKYYMHYIO KaMepy, Kak 3TO NOKa3aHo Ha pucyHke 5.
OneKTPONPOBOAHOCTb BOALI BIUSIET HA Pe3ynbTaTbl M3MEPEHUS PAANALMOHHON CUMbl B FOPa3a0 MeHbLUEen
cTeneHun, yem npu rmapodoHHbIX n3MepeHusax. NosToMy Npu NOAroTOBKE BOALI ANA UsMeputenei paauauu-
OHHOW CUIbl HET HEOOX0AMMOCTU NoABepraTh ee AenoHusauumn. bonee Toro, NOCKONLKY 3NEKTPONPOBOAHOCTb
BOZbl 3[4€Cb HE BaXKHA, AN NoAaBneHus ee 6GUONOrMYECKon akTMBHOCTU MOXHO NPUMEHATb XUMUYECKNE Me-
ToAbl (Hanpumep, 406aBNATL XNOP), @ HE YCTAHABNMBATb JOPOTYI0 CUCTEMY YNETPAchMONETOBON PUNLTPaLMK.

1 ) |

—\ 4

| -

3

1 — BaKyyMHBIl Hacoc; 2 — BaKyyMHas kamepa; 3 — CoCyA ANfA M3MepeHUs paanaLMoHHON CUrbl; 4 — XITopUpoBaHHasi BoAa

PucyHok 5 — MpumMep cucTeMbl MOAFOTOBKN BOALI M1 USMEPEHUIA panaLoHHON CUnbI
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Mpunoxenue AA

(cnpaBoyHoe)

CBeneHusA 0 COOTBETCTBUU CCbIUTOYHbIX MEXAYHAPOAHLIX CTAaHAAPTOB CCbISIOYHbLIM
HauuoHanbHbIM cTaHaapTam Poccuickon ®epepaumm

Tabnuya OA1

OB6o3Ha4YeHue CCbINOYHOro MexXxay- CTteneHb O603Ha4yeHNe U HaMMeHOBaHUe COOTBETCTBYIOLLEro HaLuoHanbHoOro
HapoAHoro ctaHaapTa COOTBETCTBUSA craHgapTa
MO3K 62127-1: 2007 IDT MOCT P M3K 62127-1—2009 «locynapcTBeHHasa cuctema obe-

CneveHnsl efiMHCTBa WU3MepeHuil. MapameTpbl nonei ynetpa-
3BykoBbIx. Obue TpeboBaHWUA K MeTofaM ONUCaHNA Nonew B
YacToTHOM Aunana3soHe ot 0,5 go 40 Mu»

BETCTBUA CTaHAapTa:

- IDT — naeHTUYHbIA cTaHgapr.

MpumevyaHune — B HacTosLel Tabnuue MCNonb30BaHO cneayolee YCnoBHoe 0603Ha4YeHne CTeneHn cooT-
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