WUHCTpYKUUA No aKcnnyaTauum

BaHHa ynbTpa3ByKOBOW OYMCTKU

AHanozoewiii M0OYIb Myremuuacmomuwlii MOOYIb
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1. MNMpeaynpexaeHne 6e3onacHoOCTY,
BHumaHue! BHMmaTenbHO npounTanTte nepen Ncnosfib3oBaHueM.

MpoBepbTe KOpnyc, ANEMEHTbI yNpaBneHns U pe3epByap BaHHbl HA BO3MOXHbIE
NOBPEXAEHUS NP TPAHCNOPTUPOBKE, NpeXxae YeM NOAKMIYMTb BaHHY K 3neKkTponutaHuio. B
cnyyae nobbiX NOBPEXAEHMIN He NOAKMIYaNTe BaHHY K 3M1EKTPONUTaHUI0, CBSXKMTECH C BaLLUM
NOCTaBLLMKOM.

YCTaHOBUTE MOWKY Ha Cyxyto TBEpAY NOBEPXHOCTb.

Pasbem nutaHusa gomkeH o6s3aTenbHO OblTb C 3a3eMIIEHNEM. ﬂ,ep>KVITe BHELUHIOLO
NOBEPXHOCTb BaHHbI U 3N1€MEHTbI yrnpaBlieHNA YNCTbIMU N CYXUMU, YTOObI npeaoTBpaTuTb
Hec4YaCTHble Clly4aun, CBA3aHHbIE C 3JIEKTPUYHECTBOM.

PemoHT, o6cnyxuBaHve 1 paboTbl C yCTaHOBKOW M 3anyCcKOM BaHHbI AOMKHbI MPOBOANTLCS
TOJNbKO CEPTUDULMPOBAHHBIMU CrieunanucTamu.

BbikntounTe nutaHue, npexae 4em npoBoanTb PEMOHTHbIE pa6OTbI nnum BbiCTaBlieHne
BaHHbI.

JTioBble HencnpaBHble YacT BaHHbI AOSMKHbI OblTb 3aMEHEHbI TONbKO OPUrMHANBbHBIMK
3anyacTtamu, YTobbl COOTBETCTBOBATL HOpMam 6e3onacHoCT paboThbl.

WNcnonbayiiTe ynbTpasByKoBYHO BaHHY TOMbKO ANS CReayoLlmx Lenen — oTMbIBKa,
[erasaumsi, COHOXMMUYECKNE peakLun.

He onyckaiTe pyku B pe3epByap BaHHbI BO BpeMsi paboThbl yribTpassyka. He ucnonbayinte
BaHHY A1 OTMbIBKW >KUBbIX CYLLECTB UMK pacTeHuiA!

Hukorga He cnonb3ynTe OrHeoNnacHble XXMOKOCTU UM PacTBOPUTENW B BaHHE
yNnbTPa3BYKOBOW OYMCTKU. Bo3amMoxHa onacHOCTb noxkapa unu B3pbiBa. YNbTpassByk
yBENMYMBAET UCNAPSIEMOCTb XMUAKOCTEN U CO30aEeT MENKOAMUCNEPCHbIN TYMaH, KOTOPbIA MOXET
3aropeTbCs OT N0BOro UCTOYHUKA BOCMNIaMEHEHNS.

BbIkntouMTE MOIMKY €CNY YPOBEHb XXWUOKOCTM MEHbLLIE MOMOXEHHOr0, A0NEeNTe XXUOKOCTb.

3anonHuTe ynbTpa3ByKOBYO BaHHY Ha 2/3 obbema Ao Havana ucnonb3oBaHus. He
BKINtOYanTe BaHHY 6e3 XXnaKocTu.

ca. 213

Ecnu moiika ncnonb3yeTcst 4acTo, NPoBepsinTe YPOBEHb XNOKOCTU perynsipHo. Jliobble
onepauun ¢ BaHHON 6e3 XUAKOCTN MOTyT NPUBE3TU K MOBPEXAEHUIO YNbTPa3BYKOBOro AaTymka.

Moxanyncra, 0OTMETbTE, YTO NPKU 3anycke BaHHbI 1 BO BPeMS paboTbl BO3MOXHbI OpbI3ru.
ByabTe 0CTOpPOXHbI, paboTas ¢ KUCNOTOM UK ApYrMMM onacHbIMW Xumukatamu. Beeraa
cobnioganTe NHCTPYKLUMM No 6e30MacHOCTN, NPeAOoCTaBMAsiEMbIE NMOCTABLLMKOM XMMUKATOB
(Hanpumep, 3alMTHbLIE OYKK, NEpYATKN).

PesepByap BaHHbI C HarpeBaTenem MOXeT CUIbHO HarpeTbcd. He kacanTech pesepByapa
BHYTpPW, KOorga naet HarpeBaHue. Puck oxoral



MpoBepbTe HanpsikeHWe NMTaHUsi BaHHbI; TpebyemMoe HanpsikeHne 0603Ha4YeHo Ha
Tabnmyke ¢ 3agHen CTOPOHbI MOAYNS.

He gonyckanTe nonagaHuns Bogbl BHYTPb, TakK Kak 3TO MOXET NPUBECTU K NOBPEXAEHUAM
3NeKTpoobopyaoBaHMSA U/ 3NTEKTPOHUKN.

He ncnonb3ynte xumukatbl, cogepallime MoHbl Xxnopuaa B yrbTpas3BykoBon BaHHe OHUM
MOryT CTaTb NPUYMHON KOPPO3UW pe3epByapa U3 HepXKaBetoLlen ctann. He nucnonb3synte conu
(NaCl) unun consiHon kncnotbl (HCI) B ynbTpa3BykoBOW BaHHE.

MoxanyicTa, oTMeTbTe, YTO 00bIYHbIE AE3MHDULMPYOLWNE CPEACTBA U MECTHbIE
OYMCTUTENbHbIE XUOKOCTU MOTYT coepXaTb MOHbI xropuaa. MoaTomMy, He Ucrnonb3ynTe
HMKaKue ranoreHocoAepXxalume XuMmkaTbl A1 OYUCTKU.

Mbl pekoMeHAyeM K UCMONb30BaHUIO cneumarnbsHO pa3paboTaHHble O4YMCTUTESbHbIE
XXWOKOCTU AN OYMUCTKM YNbTPa3BYKOBOW BaHHbI.

YpoBeHb LyMa ynbTpa3ByKOBOWM BaHHbI HE MPEBbLILLIAET NPeaeros, ykasaHHbIX B
COOTBETCTBYHOLLMX MHCTPYKUMsX. OgHako ecnu Bbl gonro pabotaeTe ¢ ynbTpa3ByKOBOM
BaHHOW, Mbl pEKOMEHAYEM UCMOSIb30BaHNE 3aLUUTHbIE YCTPONCTBA.

2. Jkcnnyarauwms:

3anonHMTe BaHHY XXMOKOCTLIO, NMPEXAe YeM BKMOYMTL anekTponutaHme. OTMbIBOYHbIE
XMOKOCTU coaepKaT NOBEPXHOCTHO-aKTUBHbIE BELLECTBA, KOTOPbIE YMEHbLUAIOT
NOBEPXHOCTHYIO HanpsKEHHOCTb M cneumanbHo pa3paboTaHbl Ans UCMNONb30BaHNUs B
yNbTPa3BYKOBOW BaHHe. BKroumnTe ynbTpasByKoBYH BaHHY U NO3BOMbTE XUAKOCTU
[ilerasupoBaTb B TEYEHUE HECKONBbKMX MUHYT. [lera3avpoBaHHbIe XUAKOCTU UMEIOT NyYLLyo
kaBuTauuio. Kpome Toro, cneumarnbsHble yrydllaolime Aerasaumio BeLecTsa, coaepasLumnecs
B OTMbIBOYHbIX XWUAKOCTSX, YCKOPSAIOT KaBUTALMOHHbIN Npouecc. Mcnonb3oBaHune cneumnanbHbIX
OTMbIBOYHbIX XUOKOCTEN rapaHTUpyeT ANUTENbHYH 3KCNyaTaumio ynbTpasByKoBOW BaHHbI

OnTumanbHasi TemnepaTypa Ans Balen XUAKOCTU ykazaHa B TEXHUYECKOM ONMMCaHMK Ha
BaLLy OTMbIBOYHYIO XMOKOCTb, HApsAy C KOHLEeHTpaumen u pekoMeHayeMbIM BpeMeHeM
OTMbIBKU.

Ecnu Bbl Ucnonb3yeTe pachnbifisieMble Un rpaHyMPOBaHHbIE OYUCTUTESNBbHBIE MaTepuarbl
ybeauTech B MX NONTHOM PacTBOPEHMU, Tak Kak HEPaCTBOPEHHbIE YacTULbl MOTyT Bbl3BaTb
KOPPO3MI0 BaHHbI.

N3penus, Tpebytowmne oTMbIBKM AOSKHBI ObITb MNOMHOCTbLIO NOrPY>KEHbI B OTMbIBOYHYHO
XMAKocTb. Mbl pekoMeHayeM NOMeCTUTb U3Aenns B KOP3UHY, YToObl 3alUTUTL pe3epeyap U3
HepxaBetoLLien cTanu. He nomelante nsgenvs HENOCPEACTBEHHO HA AHO BaHHbLI. DTN MepbI
3Ha4MTeNbHO NPOASIEBAIOT CPOK CNYXObl BaHHbI U3 HEp)XaBerLLe cTanu.

Ecnu BbI ncnonb3yeTte arpeCCnMBHble XUMUKaTbI (Hanpmmep, KUCNOThI, LLl,eJ'IO‘-IVI), Mbl
pekoMeHagyemM ncnonb3oBaHUeE MiacTtMacCoBbl€ BaHHbI (KI/ICJ'IOToyI'IOprIe BaHHbI).



3. AHanoroBblX yNbTpa3ByKOBOW MOAOYIb.
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a) Boiknroyatenn On/Off

BkntoyeHue ynbTpasByka v ycTaHOBKa TaiMepa Ha onpeaeneHHoe BpeMs Unu Ha
BeckoHeYHoCTb. 3ereHast namna (ecTb He Ha BCEX MOAYIsIX) yKa3blBaeT Ha BKIHOYEHUM

6) HacTpoiuku Tanmepa

Tanmep

[nsa Toro 4tobbl yCTaHOBUTL BpeMsi 40 15 MUHYT MCNONb3yeTcs TanMep C aBTOMaTUYECKUM
BbIKItoMeHneM. Heobxoaumbli Nepros O4UCTKM YCTaHaBNMBaETCA NOBOPOTOM pydku. Ecnu Bbl
XOTUTE 3aKOHYUTb OTMbIBKY paHbLUe, NoBepHUTEe pyyky B nonoxeHune OFF.

AnutenbHaa oTMbIBKa
Ecnu TpebyeTcsa nepmon oTMbIBKM BonbLue 4em 15 MUHYT yCTaHOBUTL Tanmep B
NonoXeHun 6eCKOHEeYHOCTb. B 3TOM pexunme BbIKNIOYEHNE MONKM BO3MOXHO TOSNBKO BPYYHYHO.

B) HarpeB

BkntoyeHme 1 BbIKOYEHME HarpeBaTeNs OCYLLECTBMASIETCA 3eNEeHbIM NepeknoyaTenem.
(puc. 1). MNMpoBepbTe, YTO YPOBEHL XUAKOCTU B BAHHE COOTBETCTBYET HOPME. JTO
npegoTBpaLLaeT neperpeBaHne, Korga HarpeBaTenb BKIOYEH.

OTMeTbTe, YTO XKMAKOCTb HAarpeBaeTCsl TONbKO C MOMOLLbIO yNbTpa3syka, 6e3
MCMonb30BaHUst HarpeeaTens. AToT 3EKT YyCUNMBAETCS €CNN KPbILLKa BaHHbI 3aKpbITa.

HarpeBaHvem v ynbTpasBykOM MOXHO ynpaensTe pasaenbHo. bonee Bbicokue
TemnepaTypbl 0ObIYHO 3HAYMTENBHO COKpaLLaT NPOLECC NPOMbIBKU. MMOCKONbKY yNbTpasByk
[OMNOSNHUTENbHO HarpeBaeT XUAKOCTb, HE CTaBbTe TEMMNepPaTypy CIULLKOM BbICOKOMN Npw
ANUTENbHbIX Nepruoaax OTMbIBKM.

4. MynbTU4aCTOTHbLIN YNbTPa3BYKOBOW MOAY b.
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a) Beiknrovatenb On/Off

BkntoueHne ynbTpa3sByka u ycTaHOBKa TalMepa Ha onpeaeneHHoe BpeMs Unu Ha
6eckoHeyHocTb. (1)

6) HacTtpouku Tanmepa

Tanmep

Ans Toro 4tobbl ycTaHOBUTL BpeMs A0 15 MUHYT ucnonb3yeTcs TakMep C aBTOMaTUYECKUM
BbIK/OYeHMEM. Heo6GXxoamMbIi Nepuoa, OYUCTKU yCTaHaBNMBAETCA NOBOPOTOM pyyku. Ecnu Bbl
XOTUTE 3aKOHUYUTb OTMbIBKY paHbLLe, MOBEPHUTE pyyKy B nonoxeHne OFF.

Iln uTenbHasa OTMbIBKa

Ecnu TpeGyeTcs nepuoa oTMbIBKM Gornblue YeM 15 MUHYT YCTAHOBUTL TalMep B
NONOXEHUN BECKOHEYHOCTb. B 3TOM pexxume BbIKIIOUYEHWUE MOWKM BO3MOXHO TOSIbKO BPYYHYHO.

HarpeBaHvem u ynbTpasBykOM MOXHO yNpaBnsiTe OTAeNbHO. bonee Bbicokve TemnepaTtypbl
06bI4YHO 3HAYUTENBHO COKpaLLAT NPOLIECC NPOMbIBKM. MOCKONbKY YrbTpasByK AOMNONHUTENBHO
HarpeBaeT XXMOKOCTb, He CTaBbTe TeMnepaTypy CrMLLKOM BbICOKOW NpY ANUTENbHBLIX Nepuogax
OTMbIBKU.



6) PerynunpoBka ynbTpasByka npounssogutcsa perynatopom (2) ot 10 go 100 %. BpaweHne
perynsaropa no 4YacoBoOW CTpernke yBenu4mMBaeT MOLLHOCTb reHepaTopa, NPOTUB YMEHbLUAET.
BbiCTaBneHHbI YpOBEHb reHepaTopa aBToMaTU4EeCKM 3anOMUHAETCS.

B) Bbi6op onepauum (3)

Bbl MmoxeTe BbIbpaTh Mexay pexumammn sweep, standard n degas nocpeactsom
nepekntovartens (3).

Sweep: YacToTa U3MEHSAETCA MOCTOSHHO B NpeAenax onpeaeneHHoro gnanasoHa. 31o
no3BornseT nepemMeLlatb MUHUMarbHble MakCUMarbHble 30Hbl 3BYKOBOIO MoOMs B BaHHE.
O6nacTb 04MCTKM Bornee roMoreHHo pacnpegerneHa B BaHHe, YeM BO BPEMS CTaHAapTHOM
onepaumu.

Standart: YactoTta BbicTaBneHa B NPOTUBOAENCTBME MEXAHNYECKOMY PE30HaHCY
npeobpasoBaTtens ynbTpasByka, YTo ONTUMU3MPYET MaKCUMarbHble PE30HAHCHbLIE YacTOThbl B
BaHHe.

Degas: [lerasauus xxuakoctn. ddekT gerasauum 6onee cuneH ¢ BbICOKMMMU
yINbTPa3BYKOBLIMW YacTOTaMmn YeM C Borfee HU3KMMK YacToTamMmun U3-3a HarnpaBlieHHOIo
pacnpocTtpaHeHus. Mbl pekomeHgyem aTOT cnocob onepauumn ocob6eHHO AN He4aBHO
3anoJIHEHHbIX BaHH.

r) PerynaTop 4acTtoTbl B MyfbTU4aCTOTHbIX BaHHaX.

Bbl MOXeTe BbIOpaTb Mexay HU3KON U BbICOKOW yNbTPa3BYKOBOW YaCcTOTON NOCPEACTBOM
nepekntovatens (4). Korga nepekniodarenb HaxoguTcs B HEMTparbHOM nonoxeHun 0,
ynbTpa3BYKOBOW reHepaTop BbIKIYeH. HacToTa MoxeT 6bITb M3MeHeHa BO BpeMsi npolecca
MOWKM.

n) Discharge: (ecnu npucytcTteyeT)

OcBoboxaeHne BaHHbI Yepes KranaH Ha 3agHen CTOpoHe BaHHbI(12) ynpaensemoe ¢
noMoLLbio kKHoMKK (5). OcBoboxaeHWe BaHHbI ByaeT Npon3BoauTbCs, Noka roput namna (5).
Mpouecc BO3MOXEH, TONbKO KOrga BaHHA coeMHEHa ¢ ceTbto (15).

e) Harpe.:

MpoBepbTe, YTO YPOBEHD XUAKOCTM B BaHHE COOTBETCTBYET HopMe. OTo npeaoTepallaeTt
neperpeeaHue, korga HarpeBaTerb BKIHOYEH.

HarpeBaHvem 1 ynbTpasBykoM MOXHO ynNpaBnaTb oTAernbHO. bonee Bbicokme Temnepatypsl
06bIYHO 3HAYUTENBHO COKpALLAOT NPOLIECC NPOMbIBKU. MOCKONbKY YrbTpasByK A4ONONHUTENBHO
HarpeBaeT XXMOKOCTb, He CTaBbTe TeMnepaTypy CrMLLKOM BbICOKOW NpY ANUTENbHBLIX Nepuoaax
MPOMbIBKW.

HarpeBaHue BKoyaeTcs ¢ MOMOLLbIO nepeknoyaTens (8). YctaHoBuTe Heob6xoaumyto
Temneparypy, noBopaudnBas perynarop (7). Temnepartypa ykasaHa B Llenbcusax. Kak Tonbko
TemnepaTtypa AOCTUTHET 3aaHHOM, BbIKItounTCsa namna (6)
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PerJ'II/IpOBKa MOLLUHOCTU

MepekntovaTtens pexumoB: Sweep, Standard, Degas

PerJ'IFITOp 4acToThbl

KHorka ynpasneHus knanaHom (12)

Jlamna koHTpons Harpesa

Perynatop HarpeBa

Bhikntouarens Harpesa
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YaaneHne noBepXHOCTHLIX BELWECTB (Macno) (onuus)

10,11 BxoaHoe n BbIXOQHOE OTBEPCTUA ANt BHELLHETO ounbTpa/nomnbl

12 OnekTpoynpaensieMbIi KilanaH 0CBOOOXAEHNS] BaHHbI

13 [MepenuBHOe yCTPOMCTBO (Onums)

14 Pasbem nynbTa ynpasneHus (onuus)

15 Kabenb nutaHusa

5. Obwee onucaHue npouecca:

YnbTpa3ByKoBOW MNPOLLECC OYMUCTKM:

YnbTpa3ByKOBOW reHepaTop YCTaHOBIEHHbIN Nog 4HOM pe3epByapa, npeobpasyeT
SNEKTPUYECKYIO IHEPruIo B MexaHnyeckue konebaHus. OumctutenbHas XXMAKOCTb B
pes3epByape 13 HepXXaBetoLen cTanu, Ha4nHaeT Takke BMGpupoBaTb. Bo Bpems aToro
npouecca NPONCXOANT KOHLEHTPaLMsA KPpOLLEYHbIX My3blpbKOB Bakyyma. JOTOT npouecc
HasblBaeTCcs KaBuTauunsa. Bo Bpems npouecca kaButaLmm NpoucxoauT yaaneHue rpssu ¢
NMOBEPXHOCTU U3aenus.




6 . Uncrtawme xumukartol / pumeHeHue:

[nsa OTMbIBKW U34eNni B BaHHE yrbTPa3ByKOBOW MOWKWU SOSMKHbI MCNOb30BaTLCA
cneumanbHble XUAKoCcTH, YTobbl NpegoTBPaTUTL NOBPEXAEHNE pe3epByapa BaHHbl. He
MCNonb3ynTe OrHeonacHble NpoayKTbl. He ncnonb3ynte xMMukaTbl, CoaepXalime NOoHbI
rarnoreHoB, Unu UX CONn, MOCKOSIbKY OHM MOTYT Bbl3BaTb NOBPEXAEHUSA BaHHbl. KUCNOThl, Takve
Kak consiHaga KUCnoTa, cepHasi KUCMOTHast Uin a3oTHasi KUCNoTa ov4eHb BbICTPO paspyLuatoT
BaHHY. Cneunduryeckme XnakocTn Ha OCHOBE KUCIOT (Hanpumep, Ang yaaneHus pXxaBynHbl
NN yganeHnsa MMHeparnbHbIX CONEN, TakuxX Kak M3BECTb) AOSMKHbI MCMOSb30BaTbCH TOSbKO
Korga oHu paspaboTaHbl cneynanbHO s UICNOMNb30BaHUA B TaKMX BaHHaX.

MpumeyaHue OTHOCUTENILHO OYUCTKU U3OENUN:

- Monoxwute n3aenus TpedyrLmMe O4YNUCTKU B KOP3UHY.

- Cawmble rpsi3Hble U3genns AoMKHbI HAX0OUTbLCS BHU3Y BaHHbI

- He nomellaiite ogHO usgenve B Apyroe, Tak kak 3TO NpuBeaeT K NMOrfoLLEeHNO
ynbTpasByka

- YyBCTBUTENbHbIE U3AENUS, Takne Kak XMpYypruiyeckme MHCTPYMEHTbI He AOMKHbI
KOHTaKTUpOBaTb ApYr C APYroM ¢ ApyroM. Mbl pekoMeHayeMm UCNosib30BaHNE CUITMKOHOBbIX
NPOKMNafoK, KOTOpble NPeAoTBPALLa0T KOHTaKT MeXay U3aenusamu.

7. O6cnyxuBaHue:

Cnepytowmne Mepbl 3HAYNTENBbHO NPOASIAT CPOK CINyXObl BalLeln yrbTPa3ByKOBOW BaHHbI.
Mbl pekomMmeHAyeM yaaneHne oTMbIBOYHOM XXMOKOCTM U NoObIX OCTaTKOB OT HEe nocre
MCcnonbL30BaHuA. BeITpuTe pesepByap nocne MCnonb30BaHus.

BbluncTuTe TIwaTenbHO pe3epByap BaHHbI U yaanuTe Bce OCTaTku, Takmne Kak
MeTannmMyeckne YyacTuubl Unv nbon Apyron BMa rpsian npexae, Yem 3aMeHUTb OTMbIBOYHYHO
XnakocTb. Menkue YacTuubl B yNbTPa3ByKOBOW BaHHE MOTYT NPUBE3TU K paspyLLEHMHO
pe3epByapa 13 Hep)XaBeloLLen cTanm.

He nomeluanTe nsgenus, kotopble 6yayT NPOXOAUTbL OYUCTKY Ha AHO pe3epByapa.
Mcnonb3ynTe CTOMKU UITU KOP3UHBI.

He ncnonb3ynte ckpebKoB 1 OPYrMX MHCTPYMEHTOB, KOTOPbIE MOTYT NOBPEAUTb BaHHY.
Mmagkas n yucrtasa meTannmyeckas NoOBEPXHOCTbL BaHHbLI NPOASIEBAOT CPOK Cry0Obl pe3epByapa
yINbTPa3BYKOBOW BaHHbl. OCTaTKN N3BECTKOBbLIX HACITOEHUI HA BAaHHE XOPOLLUO OYMLLATCA
Takumun cpencteamm kak Clean 40 n Clean 60. [Nocne 04nMCTKM BaHHbI BbITpUTE €€ Hacyxo. Ecnm
HET BO3MOXHOCTW MCMNOSb30BaTb 3TN YMCTALLME CPeacTBa, To nogonaet noboe gpyroe
yucTHLLLee cpeacTBO Ha OCHOBE POCOPHON KUCNOTLI. cnonb3oBaHWe anbTepHaTMBHOIO
UMCTHLLIEro cpeacTea BO3MOXHO, TOMNbKO €CIY OHO He COoAEepPXUT MOHOB xnopuaa. Mebl
peKoMeHAYyEeM NCMNOMb30BaHME XMMUKATOB, cneunanbHo pa3paboTaHHbIX 415 O4MCTKN
YNbTPa3BYKOBbLIX BaHH.





