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[TPEOBPA3OBATEJIE HAKWT IV
«AKBALLWT»

Hay4YHO-Mpon3BOACTBEHHbIV
nactnTyT «I EHEPAL WA



HayyHo-npounssoactBeHHbIM MHCTUTYT «[ EHEPALINA»
npepnaraet BaweMy BHUMaHMIO BblIMyCKaeMbI HALLUM
npeanpuaTnemM, bespeareHTHbIN 3N1€KTPOMArHUTHbIN
npeobpasoBaTenb HakMNu «AkBalLlUT» - 31€KTPOHHbIN
npmbop 4N9 0YUCTKM N 3aLLNTLI OT 0bpa3oBaHMUS
HaKNUMW 1 TOYEYHOM KOPPO3nMN.

ObpaboTka BoAbl 3N1€KTPOMArHUTHbLIM CNOCOOOM —
rogaMun ncnbiTaHHbIN MeTod 0b6paboTkKM Halen
AparoueHHon Boabl be3 fobaBKM XMMUKANNA U CONEN.
B Hawu oHM 0cobeHHO BaXKHO MCMNOJIb30BaTb
TEXHOIOMMN, KOTOPble HE OKa3blBatOT HEFATUBHOIO
BJIMSHNS Ha OKPYXXaloLLYto Cpeny, M NbiTaTbCA HAUTH
onTUManbHbIN banaHc MexXxay YenoBekKoM 1 npmpogou!
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JneKTpOMarHUTHbIVM Npeobpa3oBaTeb
Hakunu «AkeallluT»



XECTKAA BOOA U NMPOBJIEMA HAKUINA

B HacToAWMM MOMEHT OCTPO CTOUT
npobsemMa BO3HWKHOBEHMWS HAKMUMK Ha
MPOTOYHbBIX MAarncTpaabHbIX
TpybonpoBoaax.

Hakunb, B OCHOBHOM, COCTOUT M3
KanbLMa U MarHns — 0ByX MUHepPasnos.,
KOTopble camu no cebe 61aroTBopHO
B/INSIIOT HA YeSTI0BEYECKMNIN OPraHm3M,

OpHako, 4To 6/1aroTBOPHO CKa3blBaeTCs
Ha XMBbIX OpraHM3Max, NpMBOAUT K
ObICTPOMY BO3HUKHOBEHMIO Npobnembl
HaKUNu B BUAE U3BECTKOBbIX
OTJIOXKEHMWN B cUCTeMe TpybonpoBoaa,
ObITOBON TEXHUKE MM HA MOBEPXHOCTAX
B LOMe.

N3BECTKOBbIE OT/IOXKEHUA HAYMHAIOT
dbopMMpoBaTLCA C TOF0O MOMEHTA, Kak
XecTKasd Boga npoTekaeT no Tpybe.
Kanbunn B HeobpaboTaHHOM BoAE
KPUCTaNNM3yeTcsa B CTPYKTYpPY
«penenHnKa».

3TN KpUCTanbl COeQUHAIOTCS APYr C
LPYrOM M NPUCTAlOT K MOBEPXHOCTAM U
TaknM 006pa3oM B TeYeHUH
KpaTyanlwero BpeMeHun obpasytor
TBEPObIN HaNeT, UMELLMA OFPOMHbIN
paspywunTenbHbln 3o dekT.




CNocobbl BOPbbbI C COJIEBbIMU OTNIOXKEHUAMM....

CyLLI,eCTByeT MHOXXEeCTBO CcrocoboB BOOOMOAINOTOBKHW OJ14
3aWnTbl OT HAKNN U NpnaaHNKo BoAe CBOMCTBA yMﬂquHHOVI.
B nocjsieaHee Bpemd Hanbonee npocTbiIM, 3KOHOMHbLIM U
3C|)C|)eKTl/IBHbIM MeTOOOM CHUTaAETCA J1IEKTPOMAlrHUTHAA
BOOOMOAIN0TOBKA.

ncnosnb3yoTca bes Bpe3ku B Tpybonposos (4To He
TpebyeT nNpepbiBaHUA 3KCNyaTaLUun nocnenHero)

HE MEHAT XMMUYECKNIN COCTaB BOObl [VICKJ'II-O‘-Iaﬂ
nonagaHna BpenHbIX XVIMVIKaTOB]

He TpebyeT yxoaa

3KOHOMMYHbI 33 CYET MUHMMANLHOIO NOTpebneHus
3N1eKTPO3HEPrumn (4eM BbIrOAHO OTIMYAOTCS OT
anbTepHATUBHbIX YCTPOMNCTB)
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MOTYT MPUMEHATLCSA, KakK Ha MeTaNJIM4YeCKNX, Tak 1 Ha
NNaCTUKOBbIX TPybonpoBoAax, Kak B MPOTOYHbIX, TaK U B
LUPKYIALMOHHBIX CUCTEMAX NMPU Pa3HbIX KOHLEHTPaLMaX
COJIEN XKECTKOCTHU

e

* He TpebyeTcsa obcnyxmneatoLwero nepcoHana u He
TpebyeTca KOHTPO/IA 3@ KA4YeCTBOM BOAb

JddekT pencrema «Akalllnta» ocHoBaH Ha
IKCNepuMeHTanbHOM pakTe 1 0bycnoBEHO 3TO TEM, YTO B
obpaboTaHHOW onpefeneHHbIMU 3N1EKTPOMArHUTHbIMU
BOJIHAMW BOJe NpeKpallaeTca KpucTaaam3aunsa coneu
XEeCTKOCTU. B yxxe 06pa3oBaBLUNXCHA CONEBbIX OTIOXKEHUSX
TpybonpoBona obpaboTaHHas 31€KTPOMArHUTHbLIM
npeobpa3oBaTesieM Bofa UIMEHAET CTPYKTYPY M paspyLuaeT
KPUCTaNNnYyeckyto peLleTKy.



Pa3pyLlieHHble KpUCTaNsbl OCaXKXLAEHHOW CONMM XECTKOCTHU
CMbIBAOTCHA MOTOKOM BOAbI, HE 3afePXXNBAsICh Ha
MOBEPXHOCTW, @ HOBbIE KpUCTasbl He 0bpa3ytTcs.

Taknum obpasoM, AkeallluT BaunseT He
TONIbKO Ha obpabaTbiBaeMyto
HenoCpeACTBEHHO B MeCTe YCTaHOBKM
BOAY, HO M Ha TPybONpPOBOAHYI HAaKMMb
Ha MPOTSHXKEHUM BCEr0 y4acTKa
npoTekaHus obpaboTaHHOM BOAbI.

Hepes 5-6 gHen nocne npekpalleHns obpaboTkn dopma
KpucTanfaa BoCCTaHaBAIMBaeTCs, CBOMCTBA YMATYeHHOW BOAbl
yTpaumnBatoTca. OHM BOCCTaHaBANBAOTCS NPU NOBTOPHOM
obpaboTke.

YCTPOUCTBO U NPUHLMUN PABOTbI «AKBALLUT»

[1pnbop npencraBngeT cobou
MNACTUKOBbIV KOPMYC, C ThlJIbHOM
CTOPOHbI KOTOPOIro UMEITCH OTBEPCTUS
019 KPENJIEHUS K CTEHE.

Ha nnueBon ctopoHe nMeeTcs
CBETOANOLHbIV CUTHaNM3aTop paboThl
npubopa. B HMXHen YyacTn pacnosoxeH
NpefoXpaHUTeNb U BbIXOOAT LWHYP
MUTaHWS M NPOBOLA N3NyyaTesnu.




YCTPOWUCTBO U MPUHLUM PABOTbI «AKBALLUT»

BHyTpu Kopnyca pacnosioxeHa nedyatHas
nnaaTta C MOLLHbIM 3/1eKTPOMAarHMToM u
MMUKPOTMPOLLECCOPOM, KOTOPbIN
reHepupyeT 3/1eKTPOMarHuTHbIe
MMMNYNbChl W ypaBiseT MU3MeHeHneM
nmanasoHa vyactoTt ot 1 kKl no 25-50 kl'y,
(B 3aBMCMMOCTM OT MofeNIM yCTPONCTBA).

[lon eNCTBMEM 3/1EKTPOMATrHUTHbIX BOJIH
3BYKOBOTO AMana3oHa pa3Hou AJIMHHbI U
MEHSOLLNICA aMNANTY bl M HaCTOTbl
reHepupyeMbix NpubopoM, KoTopble
nepenatTCcs Mo NPOBOAAM-M3yYaTeNaM,
M3MEHAETCA CTPYKTYypa HaKMMNu.

C noMoLwbto NPOBOAOB—M3y4YaTeNen
MOTOK N3JIy4EeHUS KOHLEHTPUpPYeTCcs B obbeMe BoAbI
npoTekatllen B TpybonpoBoae, B TOM MecTe, rae bbina
npomn3BeaeHa HaMoTKa.

[lon, BO3QENCTBUEM INTEKTPOMATHUTHbBIX
BOJIH, IBYXBaJIEHTHble KaTUOHbl KaflbLu4
Ca2+n MarHus Mg2+ TepstoT BO3MOXHOCTb
B3aMMOLENCTBOBATb C X aHNOHaMU
06pa30BbIBaTb coeAMHeHNa (Hakumb).
[IlpeobpazoBaHHbIe KATUOHbI KasbLUA U1
MarHus bonblle He MOryT
KPUCTanan3oBaTbCsa Mexay coboun n

TeM CaMbIM BbINajaTb B 0Caf0K B BUAE HAKUMN - KPUCTaNSbl
HaX04ATCS BO B3BELIEHHOMW COCTOSAHUMN. [1pM NOCTOAHHOM
paboTe npnbopa HoBble KpUCTaNNbl He obpa3ytoTca. Boga npu
3TOM CTaHoBUTbLCA MArkoW. [log BosgencTemem npnbopa
CTapas HakuUMb ObICTPO pa3pbIXAFeTCa U yaansaeTcs NoTOKOM
BOAbl. XMMUYECKNIN N MUHEpPaSibHbIV COCTaB BOAbI MPU 3TOM
He MeHseTCHa U OHa oCTaeTca beszonacHouM ANs YesoBeka u
OKpYyXatoLen cpebl.




«AkBalllut» npuMeHseTcd and 3allluTbl OT HaAaKUNU
cnepywouiero OGOPYAOBHHMH (kak CaMOCTOATEeJIbHO, TaK
N AONOJIHUTEJNIbHO K Y)XXé UMeloLLWnMCA Ha npeanpuaTuun
cucremMmam BOAOHOAFOTOBKM]Z

BOAOHArpeBaTefibHOE U 0TONUTENbHOEe 0bopynoBaHuMe -
KOTNbl, bONNepbl, NaporeHepaTopbl, pagMaTopsbl;

Tens00bMeHHOEe N TEXHOI0TMYeckoe o6opy,u,08aHV|e;

CUCTEMDbI LEHTPAJIBHOIO OTOMJIEHNA, BOAONMPOBOAHbIE
KOMMYHUKaLU KU,

O60py,£l,OBaHl/Ie 0714 OHNUCTKU N NOATroTOBKW BOAbl, B TOM
4ynucne v NNTbEBOW;

CaHUTAPHO-TEXHUHYECKOE O60py,D,OBaHVIei
rMMaOopoMacCcCaXxXHbl€ BaHHbl, pPaKOBWHbI, OYyLIEBbIE;

CncTeMbl KOHONULNOHNPOBaAHWUA, KIIMMAaTU3adUNOHHbIE
YCTaHOBKW, XO0JIOAWJIbHAA TEXHUKA,

MeOnUnHCKoe obopynoBaHue;

obopypoBaHue N NpayveyHblX;

bblITOBaA TEXHMKA - CTUpalJibHble N MOCYyOOMOEYHbIE
MallWNHbI, KYyXOHHOE o6opyﬂ,osaHme.
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TEXHUYECKUE XAPAKTEPUCTUKU U YCNIOBUSA IKCINJTYATALUAU

TexHUYecKue XxapaKTepucTUKU U YCN0BUA IKCNJlyaTaLum

NMoTpebnsieMas MoOLWHOCTb

«AkBalllut»

Jo 20 Bt

MakcuManbHbii guameTp
TpybonpoBoaa, B KOTOPOM
obpabaTbiBaeTcs BoAa

1200 MM

OrpaHW-IEHVIe no MOLLWHOCTH
KOTeJIbHOM YCTAaHOBKMU

He orpaHunyeHo

InanasoH reHepupyeMbIX 4acToT

OT1p0o50kly

AnvHa yyacTtKa Tpybbl nog HaMOTKy
NPoBOAOB-U3JyyaTenen

0,7M.-1M

TeMnepaTypa oKpy)XaloLLen cpebl

ot 0 oo 60 °C

Macca

He 6onee 2,5 kr

Pecypc paboTbl

20-25 net

MpoTAXXEHHOCTb 3aLLMLLAEMOrO
TpybonpoBoAa OT MecTa YCTaHOBKM

He 6onee 2 KM

PekoMeHAayeMas XXECTKOCTb BOAbI
ansa 3¢deKTuBHOM paboTbl Nnpubopa

No 21 Mr-ake/n

Haﬂpﬂ)KEHMe NMATaHUA

220/50 - B/T'y

BpeMs HenpepbiBHOW paboThbl

24 4yaca B CYTKM

PekoMeHayeMoe YUC10 BUTKOB B
oaHon o6MOTKe BOKpYr TpybonpoBsopa

15-20
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npubop obpabaTbiBaeT BCO BOAyY, KOTOpasd NPOXOAUT Mo
BoLOMNpoBoAasALen Tpybe ykazaHHOro gnameTpa

NPMMeHeHNe 3NeKTPOMarHUTHbIX Npeobpa3oBaTenen
«AkBalllnT» no3BongeT NOIHOCTbIO 0TKa3aTbCHA OT
XUMNYECKON N MEXAHUYECKOW YNCTKN 0bopyaoBaHuUS

MOHTaX npmnbopa 3aHnmaeT Bcero 10-15 MUHYT

npubop oanHakoBo adpdeKTMBHO obpabaTbiBaeT Kak
ropsiuyto, Tak 1 X0N04HYH BOAY

He TpebyeTcs Bpe3KKn B CUCTEMY, @ UAET HAMOTKA Ha
Tpybonposoga. CnegyeT ToNbKO NPefyCMOTPETb MCTOUYHMK
NUTaHUsS HanpsxeHnem Ha 220 BoNbT

npnbop HayMHaeT paspyLwaTb HAaKUMNb Cpa3y Nocse ero
BKJtoYeHMs. CTapble 0CaXXAeHUA HaunHaT
pa3MbiBaTbCca Yepes 20-30 gHen

He MMeeT 3HaYeHNe U3 Kakoro MaTepuana byayt
M3roTOBJIEHbI TPYObI A5 YCTAHOBKM Npmnbopa. 3To MOXET
ObITb NNACTMK, MeTaNNoNNacTuK, MeTann - appekT byget
HabnogaTbca B Nt0boOM cnyyvae

notpebneHune 31eKTPOIHEPTUY MUHMUMASIbHOE
(He bonee 5 BT

npubopbl He TpebyoT abCcoNOTHO HMKAKOIo
06CcnyXnBaHMa 3a Becb nepuog ux pabotsl (20-25 net)



CEPTUOUKALUA

ToBap cepTuduumMpoBaH U ucnbiTaH «UcnbiTaTeNnbHON
nabopatopuen 6bITOBbIX INneKTpuyeckux uspgenun Oryn
«YANO» , a Takxe «PocCUMNCKUM COIO30M
3Hepro3¢pPeKTUBHOCTU.

Ha gaHHbIM MOMEHT TbiCAYM NpeanpuaTMin No Bcen Poccum
MCMOSb3YOT NeKTPOMarHuTHble Npeobpa3soBaTenn HaKUNU
«AkBalllut».

Cpeou HUX NpeanpuaTUsS TennoBbix ceTen n XMKX Takumx
roponoB Kak : Yoa, Ekatepunbypr, KazaHb, Vxxesck, MockBa,
HapbaH-Map, CapaHck, Knpxay, Mypom, Kncnosopgck,
[lpokonbeBck, beneben, [loHckon, [na3os, bopucornebck,
Benunkune Jlykn n T.4.

CHCTEMA CEPTH®URAIIMH IOCT P
DEIEPATBHOE ATEHTCTBO 110 TEXHHYECKOMY PEIYIHPOBAHMIO 1 METPOJIOIHH

»@ CEPTUOUKAT COOTBETCTBUSA
L
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CucTema 3KCnepTM3L! M aKKpEAMTaUUM B OGNACTH
nNpombluneHHon GeaonacHocTH

.m 0-00014 Tun A

TooneE 1790

B R R B RE
Ne  POCC RU.AFZHOI317
R CpoK AeACTBHA C 07122011 mo 06.12.2014
Ne 0814698

OPI’ 1O CEPTHOUKALHH  per. Ne POCC RU.0001. 11AT37.0pran no cepruduxain
onu "AC Pecype”. 105318, r. Mockna, y1. Hoparmwiosa, 1. 35, c1p.2, or.1, xla\:l xom. la,
65 s

CBUIETENECTBO OB OLUEHKE COOTBETCTBMS
N HO-00014(1)-00008

Mncnexumonnas opranuzaumns

HA [OJE3HYIO MOJENb

N 56893

|| MPOAYKUHSA Drextposarmimumse npeopasonarenn naxamy «Axpauum,
TY-4211-001-67184601-2011 ¥0A OK 005 {OKT
|| Cepitmmat neanyei.
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450071, r. Yepa, onckad, |8

M3TOTOBHUTEAD 000 «EHEPALIMS:. .

Aapec: 450071, r. Yipa, yn. Poctosckas, 18, YIAOBJIETBOPSIET

TpeBosannayM B ofaacTi  npoMbimaennoii  Gezomachocts Kk
opr ocymiect b VIR ONECHEIX
NPOHIBOACTBEHALIX 0GLERTOB.

CEPTROIZEAT BMAAR 000 TEHEFAIIRy,
Axpec: 450071, r. Yepa, ocToBckas, 18,

Avtop(w): Baxmusun Pobepm Pucbosuu (RU), Hypues Penam

Axyemosuy (RU). OBAICTE AESITEALIOCTI COTTIACHO MPHAGKENNIO,
HA OCHOBAHMH  npotos KAIKOMHBIX HenLrTaniil No 4573.2011-8 ot 06.122011 1.,
000 *AC Pecype*, per. Ne Pt 0001.21AB63 o7 0707 2011, aapes: 105318, T, Moexua, 1. 4
HGparmvona, 4. 35, €1p.2, o7.1, no. 1, kow. la Saxatath 2006115368 Jara pernerpauny 29.11.2009 1.

Aeiiersnreasno 10 29.11.2012 v,

Tpropirer nosearioft vonems 30 Hiona 2010 T
JaperncTRHpaRaNo B [ocYTADCTAINION DEECTRE NDAESHHN Ges npuioKenns HefelicTBHTENLIO
soenedt Pocewicrolt Mepepaw 03 wwona 2010 2.

(npuaoskenne na 1.ancre)
Cpox aeiterpis natena perexaer 30 wions 2015 ¢

AOTIOAHUTEABHASA MHOOPMALIMSA  Cxema ceprnukatum: 3.
PyxososTent
MHCneKuHoHHOM Opranu3auHi
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CepTudukaTt cooTBETCTBMUSA [MaTeHT 1 ToBapHbIY 3HaK CaHanupeMm 3akJstoyeHne

«AKBALLUT» — IKOHOMUYECKU BbIrOAHbIN U
3KO0JIOTMYECKU BE30MACHbIWN CNOCOB BOPbEbI
C HAKUMbIO U TOYEYHOWN KOPPO3MUEMWN!
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WWW.TS67.RU

I ten.: 8 (906) 516-99-55, 8(4812)566-444

r. CmoneHck, yn. UHpyctpunanbHas a.2, ctpoevue 11
r. BpsaHck, yn. bexxuukas, a. 286, opuc 112




