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NACIOPT
Ha cucTemy oYMCTKM Boagbl ogenu SKOCOPT
|
Komnnekrauusa cuctembl U cepuiiHbie HOMepa OCHOBHbIX Y3J1I0B
Ne | HammeHoBaHue Kon-Bo | Tun/CepwuiiHbin HOMep
1 | Kopnyc ¢ounbtpa LIT.
2 | 2-in kopnyc punbTpa ** L.
3 | @unbrpyowmin matepuan n
4 | Ynpasngowuini kKnanaH LT,
5 | 2-n ynpasngiowmn knanaH** wT.
6 | bak-conepacTtBopuTenb* L.
7 | YcTponcTBO KOMMYTALLMK KilanaHoB
GL - gynnekc** LT,
8 | OnekTpoMarHUTHbIN KnanaH** wT.
9 | BannacHbIn BEHTUIb LIT.
* - [N peareHTHbIX CUCTeM
** - AN QynnekcHbIX CUCTEM
TexHuyeckme xapakTepucTukun
Pabouyee naBneHue 2-6 at™m
PekomeHaoyemoe paboyee naBneHne 3-4 at™m
Temnepatypa o6pabaTbiBaeMo BOAb! 4-30 °C
TemMnepaTtypa oKpyxatoLLel cpeabl 4-40 °C
QnekTponuTaHue 220 B, 50 I'y,
TpebyeMblli ypOBEHb NMPeaoYmMCcTKm OT
MeXaHUYeCKx NpMMecen 100 MKM
HomMunHanbHas npons3BoANTENBHOCTb
CUCTEMBbI MO OYULLLEHHOW BOAE M3/4yac
MakcumarnbHas NpoM3BOAUTENBHOCTb
CUCTEMbI MO O4YULLIEHHOW BOaE M3/4yac
Pacxopn conun Ha 0gHY pereHepaumio 3arpy3kum Kr
ﬂ,maMeTp noakn IoO4YEeHUN pr60I'IDOBO,D,OB YkasaH B IHCTPYKLUNW Ha YrpaBAsioLmni KnanaH
ﬂ,maMeTp noAaKN4YeHna KaHanm3aumm YkasaH B IHCTPYKLUNW Ha YrpaBAasiioLmni KnanaH

Cuctembl ounctkn Bogbl ECOSOFT® npounsBoasaTcs B COOTBETCTBUM C TYY
13680574.002-2000 » gonyuieHbl MnH3apaBom YkpaurHbl K UCMOJSIb30BaHNIO B
npoLeccax O4UCTKU NUTLEBOV BOAbI.
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ONMUCAHME
CUCTEM| OMUCTKUN BOoAgbl ECOSOFT

I
OBLUME NOJIOXKEHUA

Cuctembl ECOSOFT npepncrtaenstoT coboli aBToMaTnyeckme yCTponcTsea, npefHasHaueHHbIe
[0J15 O4MCTKM BOAb! B MEPUOANYECKOM PEXNME.

B cuctemax ECOSOFT oumcTka BOAObl OCYLLECTBASIETCA B MPOTOYHOM pexume, nU ee
9P PEKTMBHOCTb 3aBUCUT OT CKOPOCTWU MPOTEKaHUS BOAObl 4epe3 OUILTPYIOWNA CIION.
CKOpOCTb MpoOTeKkaHUsi BOAbl 4eped cuctemy (M3mepsieTca B M3/yac M Ha3blBaeTCs
"NPON3BOAUTESNILHOCTL" MM "4acoBas NPOU3BOAUTENIBHOCTL") 3aBUCUT OT MHOIMX GakTOpOB,
TaKMX Kak COCTaB BOAbI, TUN GUALTPYIOLLEN 3arpy3ku 1 T.4. YeM Bbille NPOU3BOANTENBHOCTb
cuctemMbl, Tem 6ofbliero pasmepa [oKeH OblTb LMAMHAPUMYECKUA Kopnyc ¢unbTpa
(oTpaxaeTcs B Ha3BaHuu, Hanpumep: FU1354 -"13"-nmametp kopnyca, "54"- BbicoTa B
Olonmax) 1 guaMeTp NoakYeHNs ynpasnsowmx knanaHos:; 1", 11/.", 17/.", 2",

Mo Mepe NPOXOXAEHWS OuYMLLIAEMOI BOAbl Yepe3d GWLTPYIOLWMIA Coii ero cnocobHOCTb
ouunLLaTb BOAY NOCTEMEHHO CHMXAETCS. [onHOoe UcToLeHne GUNBTPYIOLLErO CO0s MPOUCXOANT
nocrie MNPOXOXAEHUS 4Yepe3 Hero pacyeTHoro obbema BoOAbl (3TOT 0ObEM Ha3bIBAIOT
"pecypcoM” CUCTEeMbI), U Torga BO3HWKAET HeoOXOAMMOCTb B BOCCTAHOB/IEHUW CBOWCTB
mMartepuana, T.H. "pereHepaumn”. O6bem GUALTPYIOLLErO MaTepuana 1 COCTaB MCXOAHOV BOAbI
ONpenensioT BENNYMHY pecypca CUCTEMbI.

PereHepaunsi cMcTeMbl OCYLLIECTBASIETCA aBTOMATMYECKM MO, YNPaBiEHNEM 3NEKTPOHHOIO
KOHTponnepa. B 3aBucMmMocT OT Tvna UALTPYIOLLEro MaTepuana ans BOCCTAHOBEHUS
CBOICTB 3arpy3kn AOCTATOYHO MPOCTOM MPOMbIBKA GUILTPYIOLLErO Closi 06paTHbIM TOKOM
BOAbl (Takme cucTemMbl HasbiBaloTCH Oe3peareHTHbIMKM), MO0 Heobxoauma obpaboTka
GunbTPyIOLWEero martepuana pacTtBOPOM MOBAPEHHON COMM (TakMe CUCTEMbl Ha3biBaKOTCS
peareHTHbIMU).

B 3aBuvcumMOCTM OT Tuna GUILTPYIOLWEro mMaTepuana u HadHadeHusi, cuctembl AKOCODT
noapasaensioTcs cornacHo TYY 13680574.002-2000 Ha Takue TUnbl:

™n YCnoBH. TexHonornyeckoe HasHavyeHmne Bua npumensiemoro
0003H. | Moayns B npoLecce NOAroTOBKM BOAbl | GUALTPYIOLLLEro MaTepuana
PeareHTtHble FU YoaneHuve conen XecTkocTu KatoHoo6meHHas cmona
cucTemsl FK KomnnekcHoe yaaneHue conei xecTkocTu,
Xenesa, MapraHLia, aMMOHMS 1 opraHnyec-| CrneumnanbHblil COpOeHT
KMX NprMecein B 0HOM GunbTpe 9KOMMUKC
FO YnaneHvie opraHuyeckux npuMmecei CneumanbHbIi NOUMEPHBIN
NPVPOAHOr0 NPOVCXOXAEHUS copbeHT SKOCODT CO
FN Ynanexnve HATpaToB AHVOHOOOMEHHast cMoa
bespeareHT- FP YnaneHvue MexaHn4eckmx 1 KononaHbIX MHOrOCNOMHbIN
Hble CUCTEMbI npumecen GunbTpyOWMIA MaTepuan
FA (FPA) | YnyyweHne opraHonenTMyeckmx nokasa-
Tenewn, yaoaneHve xnopa AKTVBMPOBAHHLIN Yrob
FPC |Ymanenue xenesa v cepoBogopoaa CneumanbHebli akTUBMPO-
BaHHbI yronb Centaur
FPB | Ynanexue xenesa Karanutnyeckuii matepman
Birm
= 5
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PEATFEHTHDbIE
CUCTEMbBI OMUCTKMN BOADbI

YMAr4YEHUE BOAbl

JKecTKoCTb BOAb! HA MPOTSKEHMM BEKOB SIBNSETCA CEPbEe3HON Npobnemoit ons notpedutenei.
[Mpepatenbckne NPuU3HaKM XECTKOCTU MPOSIBASIOTCSA B HaNeTe Ha CTEeHKax BaHHbI, MI0XOM
HamblIMBaHUW Mblia, GenbiX N3BECTKOBLIX OTIOXEHMSX HA NMOBEPXHOCTM FOPSYMX MU XONIOOHbIX
BOAOMNPOBOAHbBIX YCTPONCTB. B KOMMEPYECKON AEATENbHOCTM HEOYMLLEHHAs XecTkas BoAa
NPUBOOUT K [AOMOSIHUTENbHBIM HAKNaAHbIM pacxodamM, 0COOEHHO Mpu 3KcniyataummM BOAO-
rPEeHbIX 1 NapOBbIX KOT/IOB.

[ns 60pb0ObI C XECTKOCTbIO NMPUMEHSIETCS MEeTOA, MIOHOOOMEHHOr0 YMSIrUYeHsl, B OCHOBE KOTOPOro
NeXUT GUNbTPaLIMS BOAbI Yepes CNoi NoMMMEPHON KATUOHOOOMEHHO CMOSbI (KAaTUOHKTA).
MpoLuecc MOHOOOMEHHOr0 YyMSAr4eHUst MOXeT OblTb OnMcaH kak "0OMeH" WMOHOB Kasbuus U
MarHmsa 13 O4MLLIAEMON BOAb! HA MOHbI HATPUS, HAXOOALMECS B 3ePHE KaTUOHMTA. XMMuyeckas
peakuus, onncbiBaloLLas NPOLLECC, BbIMAANT Tak:

2RNa + Ca(HCOs:)2 = R:Ca + 2NaHCO:s

rae R - kapkac 3epHa MoHOOOMEHHO CMOJIbI.
Perexepauus cmonbl, T.e. NEpPeBos ee Haszan B HaTpreBylo GopMy, 06bIHHO OCYLLECTBSETCS
npv NPOMyCkaHWM pacTBOpa XJI0PUCTOr0 HaTpUs 4epes C/oN CMosbl. Peakums npu 3ToM
BbIMNAANT TakK:

R:Ca + 2NaCl = 2RNa + CacCl:

B cuctemax ymsardyedms ECOSOFT FU® npuvMeHsII0TCS BbICOKOKA4YeCTBEHHbIE MOHOOOMEHHbIE
cmonsl DOWEX npowussoactea komnaHum DOW CHEMICAL C OTMEHHbIMW TEXHUYECKUMM
XapakTepuUcTUkamm.

KOMMNMNEKCHAS1 OMUCTKA BOAbl

OZHOBPEMEHHOE MPUCYTCTBME B BOAE APTE3MAHCKUX CKBAKMH COMEW KasbUMs U MarHus
(>xecTkoCTw), Xenesa, MapraHua, aMMOHUS N OPraHNYECKMX COEANHEHWIN OeNaeT NpuBeaeHe
€e MUHEepPAasIbHOro cocTaBa B COOTBETCTBUE C TPEOOBAHNAMM K MUTLEBOIN BOLE TPYLOEMKON U
4acTOo TPYAHOBBINONHMMOW 3afa4eil.

YKpauHCcKMMKN yyeHbiMn Obina paspaboTaHa M 3anaTeHTOBaHa TEXHOMOrWS yaaneHust BCeX
nepeyvncieHHbIX MPUMECEN B OOHY CTaaMIO U B OOHOM annapare npy NoMoLy GUIbLTPYOLLEro
matepuana ECOMIX®. MMpu aTOM pereHepaums (BOCCTAHOBEHWE CBOWCTB) GUALTPYIOLLEro
matepuana ECOMIX® npoucxoamT npu NPonycKaHuy pacTBopa NOBAapEeHHON CONMKN Tak Xe, Kak u
B CTaHAAPTHLIX CUCTEMAX YMATYEHUS.

ECOMIX® npencraBnseT co60i CMeCh NATY MOHOOOMEHHbIX U COPOLMOHHbLIX MaTeEPUANoB Npu-
POAHOrO M CUHTETMYECKOrO NPOUCXOXAEHNS, PA3NNYAIOLLMXCH MEXAHU3MOM COPOLIMOHHOIO 1
GunbTpyIOLWLEero OeicTBUSsl, YAeNbHbIM BECOM W IpaHyl1oMeTpUYecKnum cocTaBoMm. [lpu
N3roToBNeHMn GUALTPYIOLLEro Matepuana BCe KOMMOHEHTbI TLLATENBHO NEPEMELUVBAIOTCS B
3a4aHHbIX PeuenTypoinl KOAMYeCcTBax, a MNpu SKcnyaTaumm QGUABTPYIOWMIA MaTepuan
paccnavBaeTcsi, NMPUYEM MOCNefoBaTeNbHOCTL 06pasylolwmxcs cnoeB obecneymBaeT
MakcuManbHO 3dPEeKTUBHOE yaaneHne BCEX NMPUMECEn - KOMMIEKCHYI0 O4YMCTKY BOZAbl
(MoppobHee 06 ECOMIX® Ha cariTe www.ecomix.com.ua).

= 6
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PEAFEHTHDbIE
CUCTENMBI OYUCTKHN BoAbl

CUCTEMbI ECOSOFT FU° n FK®

Cuctembl ECOSOFT FU® npenHasHadeHbl 0 yMAr4eHust BOAbl, MCNonb3yemon B ObITy 1 Ha Npo-
N3BOJCTBE, M MOTYT ObITb CMNO/L30BaHbI 411 04UCTKI BOAONPOBOAHON M apTe3naHCKol BOAbI.
BoccTaHoBneHne CBOWCTB (pereHepaumsi) KaTuoHWTa NPOBOAMTCA aBTOMAaTUHYECKM C
npumMeHeHnem TabneTMpoBaHHOW conu. YacToTy NPOBEAEHUs pereHepauuu onpenenset
SMIEKTPOHHbIN KOHTPONIEP C y4eToM oObema noTpebneHus BoAbl, yooOHOro Ans noib3oBaTens
BPEMEHV MPOBEAEHNS PEreHepaLn, MMKOBbLIX HArPY30K U T. M.

Cuctembl ECOSOFT FK® KOHCTPYKTMBHO HamOMMHAOT TPaAULMOHHbIE YMATYMTENN, OAHaKo,
BMECTO TPAAULIMOHHOIO KaTMOHMTA, OHW 3anoNHATCS GUAbTPyoWwmMM maTepuanom ECOMIX®.
TpaauuMOHHasa CUCTEMA YMATYEHUS WU KOMMIEKCHOW OYUCTKM COCTOUT u3 bunbtpa C
yNpaBnsioLLMM KinanaHoM, a Takke 6aka AN XpaHeHWs COMM U NPUroTOBNIEHWUS pacTBopa AJist
pereHepaunm cuctemol. Cuctembl Takoro Trna HagdbisatoTcss MONEX 1 ncnonb3yoTcs ans 04ncTku
BObI B ObITOBbLIX 1 KOMMEPYECKNX LIENSIX.

OunameTp 1 BbICOTa KOpnyca, a Takke 00beM GuAbTPyOLEero mMatepuana noabuparTcs B
COOTBETCTBUU C lAHHBIMI O YAaCOBOM 1 CYTOYHOM NOTPEBNEHNM OUNLLLEHHON BObI.
YnpaBnsiowmini - knanaH C  SNEKTPOHHbIM  KOHTPOMNEPOM pereHepauun obecneynBaeTt
nepeksioYeHne NOTOKOB BOAbI B pexmMax "o4ncTka” - "pereHepaums”.

ECOSOFT® FKu FU "CABINET"

Lns o4ncTKM BOAbI B KBAPTUPAX M 3aropOAHbIX AOMax Yalle BCEro MCMonb3yloTCS KOMMAKTHbIE
mozenu "CABINET". OcoBeHHOCTb 3TUX MOAENE COCTOUT B TOM, YTO KOPMyc GuibTpa B HUX
noMeLleH HeNoCpeacTBEHHO B COMeBOW BGak crneuvansHoin GopMbl - T. H. "kabuHeT". Bnarogaps
3TOMY CYLLECTBEHHO SKOHOMUTCS MECTO, YTO BECbMa BaXXHO MPUK PACMONOXEHUM 3TUX annapaToB
B KBapTUPaXx.

OYUCTKA BOAbl B KOTEJIbHbIX U HA MPOU3BOACTBE - ECOSOFT® - "DUPLEX"

[Ons HenpepblBHOrO CHabGXEHUs OYMLLEHHOW BOMOW KPYMHbIX KOTTeAXein, pasHooOpasHbIX
TEXHONOMMYECKUX NUHWUIA, NOAMUTKA BOASAHbLIX KOHTYPOB BOOOMPEMHbIX M MapoBblX KOTIO0B
NPUMEHSIOTCA CUCTEMbI HenpepbiBHOro aectems "DUPLEX". MpuHUMnManbHOn 0COGEHHOCTbIO
3TUX CUCTEM SIBAISIETCS TO, 4TO NOTPEOUTENb HMKOTA He 0CTaeTcs 6e3 OUMLLEHHON BOAbI, AAXe B
MOMEHT pereHepaumun dunstpa. HenpepbiBHOCTb paboThl yCTaHOBKM 06ecneymBaloT Asa hunibtpa
- 04uH B paboyeM pexviMe, BTOPOW - B pereHepauum unu pesepse. [py 9TOM nepekoyeHme
NMOTOKOB BOAbl OCYLLECTBASETCS MPU MOMOLLM OOHOrO WaM ABYX YNPaBASIOWMX KNanaHoB,
CHaOXEHHbIX 3/1EKTPOHHLIM KOHTPOJIIEPOM U UMMYSIbCHLIM CYETYUKOM BOZbI.

3AYEM HY)XXEH 3NEKTPOHHbIW KOHTPOJIJIEP?

ONeKTPOHHLI KOHTpOMSiep obecrneynBaeT HagexHoe yrnpaefieHne paboToil CUCTEMbI OYUCTKM

BOAb! M 9KOHOMHOE PacxoA40BaHMe CONY 1 BOALI NPU pereHepaumm. Kpome Toro, oH obecrneymBaert:

> Tpu BO3MOXHbIX pexmMa pereHepaLmnmn no pacxoay O4ULLEHHOM BOAbI.

> KOHTPOMb CKOPOCTM NPOTOKA BOAbI YEPE3 PUILTP M apXmMBaALMIO STUX AaHHbIX.

> ABTOMaTMYECKYIO NMPUHYAMTENbHYIO pereHepaumio kaxable 1-28 oHel ons npefoTBpaLleHns
"3acToa” BOAbl B CUCTEME.

> KOHTPO/b pacxoda Conn 1 CUrHann3aumio npu OTCYTCTBUM COnn B Bake.
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BE3PEArEHTHBIE
CUCTENMBI OYUCTKHN BoAbl

CUCTEMbI ®UJIbTPALIUU BOA bl ECOSOFT FP®

B oTnnume oT KapTpuoXHbIX GUILTPOB NPUMEHEHNE 6e3peareHTHbIX CMCTEM GUNLTPaLMM NO3BO-
NSET CYLWECTBEHHO CHU3WUTb 3KCMyaTaumMOHHbIE 3aTpaThl HA OYUCTKY BOAbl OT MEXaHWUYECKNX
npumMecen (necka, rMuHbl, OKanuHbl KU T.M.). Ona nopnepxaHus paboTocnocoOHOCTM Takoi
CUCTEMbI OCTATOYHO NPOBEAEHMWS PEryNIIPHON NPOMbIBKN GUALTPYIOLLErO C10s 06paTHLIM TOKOM
BoAbl. B kauecTBe GunbTPYIOLLErO MaTeprana MoryT NpUMEHSITLCS Takme MaTepuanbl, Kak Necok 1
aHTpauMTHas KpoLKa, a Takxe CUHTeTUdYeckue MmaTepumanbl, Takume kak FilterAg. FilterAg
npencraensier coboin GuUALTPYIOWNIA MaTepman Ha OCHOBE AMOKCKAA KPEMHUS, UCMOoNb3yeMbll
ona apPeKTMBHOro yaaneHns 13 BoAbl B3BeLLeHHbIX YacTuL. Filter Ag® nmeet psg npenmyLLecTs
nepen GONMbLWUMHCTBOM TPAHYNMPOBAHHbLIX GUALTPYIOLLMX MaTepuanoB, WCMOJNb3yeMbIX NS
MEXaHNYECKOW O4NCTKM BOAbI OT B3BELLEHHbIX BELLECTB. M310MEHHbIE KPasi U HEPOBHOCTM YaCTuL,
[aHHOro matepuana obecneynsaioT HOMbLUYIO NIOLWALb NOBEPXHOCTM U CHOXHYIO TPAeKTOpUIo
npoTekaHnsl NoToka BOAbl Yepe3 Cnol GUILTPYIOLEro mMatepuana, 3a CYeT 4Yero A0CTUraeTcs
YPOBEHb MexaHN4eckom o4ncTkm 0 20-40 MKM.

CUCTEMbI OMUCTKU BOAbl ECOSOFT FPA°®- YTOJIbHAA ®UNLTPALUSA

[na KoppekTnpoBKK BKyca, LBETA 1 3anaxa BoAbl NpuMeHsioTes cuctemsl punstpauum ECOSOFT
FPA Ha OoCHOBe akTMBMpOBaHHOrO yrns. B cuctemax FPA npuvMeHsIeTCs akTMBMPOBAHHLINA Yronb
npoudsoactea komnaHum Calgon Carbon Corporation (CLUA), obnapatoowmii  yHUKanbHOM
CNocoBHOCTLIO OAMHAKOBO 3MMEKTUBHO YAaNATh KPYMHbIE OPraHNYecKMe COEANHEHUS (TYMUHOBbIE
KMCNOTbI, HeDTENPOAYKTHI), XJ0P W  XJ0pOopraHuyeckne coepuHeHvsi. Hanbonee akTyanbHO
NPUMEHEHNe aKTVBMPOBAHHOMO YIS 1S yAaneHus u3 Bofbl CBOGOAHOMO Xnopa.

CUCTEMbI BESBPEATEHTHOIO OBE3XKEJIEBUBAHUS u ynaneHus cepoBogopoaa
MpucyTcTBME B BOAe Xenesa, MapraHua 1 cepoBoaopoa ABSETCA Cepbe3Hol Npobnemoin kak
X035IMCTBEHHO-OLITOBOrO M NMUTLEBOrO BOAOCHAGXEHUS, Tak M MOArOTOBKW BOAbl ANS HYX,
pa3Ho0bpa3HbIX MPOM3BOACTBEHHBIX MPOLLECCOB. py 3TOM, NpYMeHeHWe TPaAULIMOHHbLIX CUCTEM
OKUCNNTENBHOr0 006e3Xene3nBaHns C UCMNONb30BAaHWEM CWUIbHBLIX OKUCIIMTENEN - runoxiopura
HaTpuWs, MepMaHaraHara Kaaus 1 T.M. CTaHOBMTCS Bce Oonee HexenaTesibHbiM C 9KOJSI0rMyeckoi
TOYKM 3peHns. Cnuctembl 6e3peareHTHOro yaaneHus xenesa 0CHoBaHbl Ha okucneHun xenesa (Il) B
NPUCYTCTBUM KNCIOPOAA BO3AyXa Ha GUALTPYIOLLIMX MaTepranax ¢ KaTanmTnyeckruMm CBOMCTBaMMU,
TakKux Kak:

Birm - antomocunmkaTtHbIi GUILTPYIOLWMI MaTepuasn, MOANOULMPOBaHHLIN AVMOKCUAOM MapraHua
(cuctembl FPB).

Centaur - akTMBMPOBaHHbI Yrofib ¢ katanutunieckumim ceoicteamu (cuctemsl FPC). Cuctemsl FPC
Takke BecbMa 3 PEKTUBHLI 415 yoaneHns cepoBOAOPOAa.

Bopa, copepxawas He MeHee 5 Mr/n kucnopoga, noctyrnaer B GUILTP, 3anOJIHEHHbLIN
Katanntniyeckum GUNbTPYIOWLMM MaTepranoMm, Ha KOTOPOM MPOUCXOOmMT okucrieHne xenesa (l1),
dopmupoBaHune n punsTpaumns ocagka rugpookuncn xenesa (lll). PereHepaumsa aTux GunsTpyowmx
matepuanos npomadsoautcs BE3 PEATEHTOB npu nomoLiy npomMbiBKM 0OpaTHLIM TOKOM BOAbI.
3T cncTeMbl MO3BONSAIOT Hanbonee 3KOHOMHO U 3PDEKTMBHO MPOUIBECTU OYUCTKY BOAbI OT
Xenesa, mapraHua, a B Clyyae npuvMeHeHnus odunbTpylowero Matepuana Centaur - un
CEepoBOAOPOAA.

= 8
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KOMINNEKTALUWA, HASHAYEHUE
U YCTPOWCTBO OCHOBHBbIX Y3J10B CUCTEMbI

CucTtema (ogmHapHbIi MOAySb, 419 CUCTEM OYMNIEKC - ABa MOAYSIS) COCTOUT U3 CREeayIoLLmnX
OCHOBHbIX Y3/10B:

Kopnyc ¢unbTpa.

dunbTpylowmii matepuran.

LleHTpanbHas Tpy6a.

BepxHuii ApeHaHbIA KOAMayoK.

HWXHWI peHaXHbIA KOANa4ok.

YnpaensoLwmin knanaH ¢ 31eKTPOHHbIM KOHTPOIEPOM.
Bak-conepacTtBopuTenb.

PacconbHbI kKnanaH.

MexaHunyecknin dGunsTp.

©CONOHWN =

KOPMYC ®UJIbTPA C ®UJIbTPYIOLLUM MATEPUAJIOM

Kopnyc punbstpa npencrasnsieT coboi BepTUKANbHYIO LIMIMHAPUYECKYIO EMKOCTb 13 YCUNEH-
HOIO CHapyXw CTEKJI0BOJIOKHOM NOIMAPUPHOro nnactuka, 3anofiIHeHHY GUIbLTPYIoLWMM Ma-
Tepuanom. fopnosuHa Ansa 3arpy3ku/Beirpy3kn GUILTPYIOLWEro Matepuana, a Takke Kpen-
NeHnst YNPaBnSoLWEro KnanaHa pacrnosioXeHbl B BEPXHEN YacTu kopnyca dunbtpa. lMepes,
3arpy3koi GusTpyoLLEro MaTepuana B Kopnyc duisTpa NnoMeLLaeTcs LeHTpansHas Tpyba
C HUXXHVM APEHaXHbIM KONNa4ykoM, KOTopas CRyXuT Ansg 0TBOAA OTOUNLTPOBAHHOM BOAKI.
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KOMINNEKTALUWA, HASHAYEHUE
U YCTPOWCTBO OCHOBHBbIX Y3J10B CUCTEMbI

YNPABJIFIOLNIA KJTIAMNAH C 9JIEKTPOHHbIM KOHTPOJIJIEPOM
(nogpobHoe onucaHue cM. PykoBoACTBO 1o aKCrlyaTayum ynpassiowero KianaHa)

ABTOMATMYECKMIA YNPABASAIOWMIA KJ1anaH npegHasHayeH afis nepeknioyeHns NoToKOB BOAbI
Npuv pasfinyHbIX pexrmMax paboTbl CUCTEMbI. YNPaBSOLLMIA KnanaH NoAKII0HaETCS K JIMHUAM
nogsoja M OTBOAA BOAbI, KaHanM3auuv W NMHMM NOJA4YM CONEeBOr0 pacTeopa Ans
pereHepauun. MOHTUPYeTCS Ha ropnoBuHe Koprnyca @unbTpa. B HWXHIOIO 4acTb
YNPaBASIOLLEro KnanaHa yCTaHaBIMBaEeTCH "BEPXHUIM APEHAXHbLIV KONavok™ ¢ OTBEPCTUEM
0N LLeHTPaibHON TPYObI.

ABTOMATMYECKMIA YNPABASIOWMIA KanaH M3roTOBMIEH U3 CTEKJIOHAMNOIHEHHOIO HOPUAa Unu
OpoH3bl, 06ECNEYNBAET NEPEXOL, CUCTEMBI U3 peXrMa GUALTPALMK B PEXUM pereHepaumum
(NpOMbIBKN GUALTPYIOLLErO MaTepuana).

AKTMBaUMs NpoLenypbl pereHepaum MoXeT NPon3BOAMTLECS N0 06bemy"” (NOcne OYUCTKU
3a4aHHOro 06bema BOAbl) U/Unn "no BpemeHn" (B 3af4aHHbIN JeHb 1 Hac).

YnpaBnsioLwmin knanaH Takke KOHTPOMNPYET pacxon, BOAbl B pexvMe dunbtTpaumm, BO BpeEMs
NPSIMOIA MPOMBIBKI 1 B3PbIXJIEHWS, HAMONHEHWs Gaka-CconepacTBopuTens.

Mpwn OTKNOYEHUN 3NEKTPONUTAHUSA COXPAHSIOTCS BCE HACTPOWMKM KnanaHa, KpOMe TeKyLLEero
BPEMEHN (ECNIM NWUTaHWE OTCYTCTBYET HGonee 2 4acoB), KOTOPOE CleAyeT NepeycTaHOBUTb
nocsie BOCCTAHOBMIEHWNS 31EKTPONUTAHMS.

BAK-COJIEPACTBOPUTEJIb (BXx0AUT B COCTaB peareHTHbIX CUCTEM)
Bak-conepactBoputenb npefHa3HayeH O MPUrOTOBIEHMS HACBILLEHHOrO pacTBopa
NnoBapeHHOM CONU (pereHepaLmOHHbI PaCTBOP), KOTOPLIM BO BPEMSA PEreHepaLmm nogaercs
B GUABLTP NpY NOMOLLM 3XKEKTOpa, BXOASLIEr0 B COCTaB yNpaBAsiowWero knanaHa. bak-
conepacTBopuTeNnb npeacTtaBnseT cobol MNacTUKOBYD €MKOCTb C BMOHTMPOBaHHOW
cuctemoit 3abopa pactBopa M HanonHeHus Gaka. Mpu nomoLwm rmbkoro LwnaHra 6ak
COELMHAETCSH C YNPaBNSAIOLLMM K1anaHOM.

BoaaylwHbI knanaH cucteMbl 3abopa pacTBopa npenoxpaHseT kopnyc ¢uabtpa oT
nonagaHus B Hee BO3ayxa, U, Kak CNeacTBue, 0T BO3MOXHbIX TMAPOYAapoB.

YpoBeHb pacTBopa orpaHMyYMBaeTcs knanaHoM 6e30macHOCTM (MOMjaBkOM), C MOMOLLbIO
KOTOPOro NPONCXOAUT 3anMpaHmne NepesiMBHOro KianaHa cuctemsl 3abopa pacTeopa.
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VYKA3AHWA NO MIOHTAXKY

N NycKy CUCTEMDbI
I
OBLUUE NOJIOXXEHUA
> MecTO ong MOHTaxa CUCTEMbl A0KHO MMETb OOCTATOYHYIO MOWaab C POBHbIM
byHAAMEHTOM.

> B npenenax MOHTaxHOI 30HbI HEOOXOAMMO NPEAYCMOTPETL CIMB B KAHANN3aUMIO U
WMCTOYHMK anekTponuTanus (220 B, 50 Iu).

> [lomelweHne, B KOTOPOM HaxoguTCs CuUCTEMA, [AO/KHO YOOBNETBOPATb
TpeboBaHuam MacnopTta Ha ycTaHOBKY 1 AencTeyowwmm CHul.

> KauyecTBo 06pabaTbiBaeMOl BOAbI, BOAONPOBOAHAS U 3NIEKTPUYECKAst CETb AOMKHbI
COOTBETCTBOBATb TPEOOBaHMAM [lacnopTa Ha JaHHYI0 CUCTEMY.

> He wucnonb3yinTe CUCTEMY Ha OTKPbLITbIX MOLLAAKaX, FAE OHAa MOXeT ObiTb
nogsep>xXeHa BO3AENCTBUIO aTMOCOHEPHbBIX ABIEHUINA.

> Bce TpybonpoBOAbl U 3NEKTPUYECKME COEeOVHEHUS O0/KHbl COOTBETCTBOBATb
MECTHbIM TPEOOBaHUAM.

TPEBOBAHUA K MOMELLEHNIO N KOMMYHUKALNAM

>  MwuHuManbHaga / MakcuManbHas Temneparypa

OKpyXXatoLLero Bosayxa +5°C /+40°C
>  OTHOCUTENbHAsA BNAXHOCTb OKPY>XXAKOLLLErO BO34yXa He 6onee 80 %
>  Bo3ayx nomeLlleHns He JOIKEH coaepXaTh MapoB arpeCcCrBHbIX BELLECTB
>  MwuHuManbHoe / MakcumanbHoe aaBrieHne B TpybonpoBoae 2atm /6 atm
>  MwuHuManbHas / MakCMmanbHasa Temnepartypa Boabl +5°C/+30°C
> Tpyb6onpoBoa AosiXeH ObiTb CBOOOAEH OT N3BECTKOBLIX U XENe3MCTbIX OTIIOXEHWIA.
> bBes3HanopHas kaHanusaums, NPon3BOANTENbHOCTbIO CornacHo nacnopTa
>  HanpsixeHne 220 B
> YacTtoTa TOKa 50 Iy,
>  QnekTpuyeckme NoaKItoHeHUs OOMKHbI ObiTb M30IMPOBaHbLI U 3a3EMIIEHbI
> T[loTpebnsiemasi MOLLHOCTb 30 Bt
CBOPKA CUCTEMDbI

(Ans 60/1bLUNX CUCTEM, MOCTABJIIeMbIX B Pa300pPaHHOM COCTOSIHUN).

[na cbopky cucTeMbl HEOOXOAMMO PACMONOXNTb 6aNNOH B MECTE MOHTaXa CUCTEMBI, yCTaHO-
BUTb B HErO LEHTPASIbHYIO TPYOY C HUKHMM JPEHaXHbIM KOJINa4ykoM, NPOBEPUB €€ OJIMHY -
BEPXHUIA CPE3 LEHTPanbHOM TPyObl AOMKEH pacrnofiaraTbCqd Ha OOHOM YPOBHE C BEPXHUM
Cpe30oM ropJioBuHbl H6annoHa (+ 5 Mm). OCTOPOXHO Yepe3 BOPOHKY, M3beras nonajaHus B
LeHTpasbHyto TPyOy (BpeMeHHO 3aKpbIB ee KOMaykom), 3arpyxatoT GULTPYIoLLMIA MaTepuar.
B TOM cnyyae, ecnm npu 3arpyske LeHTpasbHas Tpyba cMecTunach, Heo6xoaMMO BOCCTaHO-
BUTb €€ BePTUKaJIbHOCTb. YCTAaHOBUTE BEPXHEE APEHAXHOE YCTPOMCTBO B CNeunansHO npes-
Ha3Ha4YeHHOM NOCaf04YHOM MECTE Ha YNpassoLeM knanaHe. YCTaHOBUTE (HakpyTUTe) yrnpas-
NAWNMA KnanaHd Ha ropioBMHY Kopnyca dunbTpa, NpeasapuTesibHO HanpaBmB LLEHTPANIbHYIO
Tpyby B OTBEPCTWE BEPXHEr0 OPEHaXHOro yCcTpoicTea. lpucoenomHuTe MONM3TUNEHOBYIO
TPyOKy OT PaccofbHOro kianaHa (Ois peareHTHbIX CUCTeM) Gaka-CconepacTtBOpUTENS K
yrnpasnsioLeMy knanaHy (cMm. lacnopT Ha ynpaBnsioLWmii KnanaH).
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VYKA3AHWA NO MIOHTAXKY
M NYCKY CUCTEMbI

NOoAKJTIIOYEHME CUCTEMbI

MOHTaX cUCTEMbI MPOM3BOANTCS CTPOro COMacHO CxeMe:

BOAA
OYULLEHHAS v

)

/

X
)
.

=

K = KJAMAH

d - PUILTP

CB - BAK COJIEBOV

M® - GUNBTP MEXAHUYECKNA
M - MAHOMETP

KP - KPAH

n  -MNPOBOOTBEOPHUK

OK - KJTAMAH OBPATHbIV

Hr - TABAPUTHAA BbICOTA
CUCTEMBbI

Hn - BbICOTA NOAKJIIOYEHNH
(NMOABOJA, OTBOJA BObI)

C - LWMPUHA MOHTAXHOW 30HbI

D - MYBUHA MOHTAXHOW 30HbI
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VYKA3AHWA NO MIOHTAXKY
M NYCKY CUCTEMbI

I
NOoAKMIOYEHME CUCTEMbI K JIMHUN BOOOCHABXXEHUSA

> [ne 3auThl YNPaBASIOLLEro KianaHa CUCTEMbI OT NOMaAaHUS B HEro MexaHuyec-
KUX 3arpsi3HEHUI, KOTOPbIE MOIYT Bbi3BaTh €ro MNOBPEXAEHME (PXaB4MHa, NeCcoK,
okanuHa v T.A.), Ha BXxode obsi3aTesibHa YCTAHOBKA MEXaHW4eckoro ¢punbTpa,
CHabXeHHOro MaHoMeTpamMu Unn aAndmMaHOMETPOM AJ1s ornpeaeneHns CTerneHn ero
3arpssHeHns. ns npaBuiibHOM HACTPOMKM 1 JalibHEerLero CepBUCHOro 00CyXu-
BaHWSA cucTema AoJkHa 0683aTesibHO MMeTb NPOB00TOOPHUKM 1 MaHOMETPbI. s
NOAKJIIOYEHUS CUCTEMbI K BOOOMPOBOAY HEOOXOAMMO MepekpbiTh IMHUIO Noaayun
XONOAHOW BOAbl (MPU HEOOBXOAMMOCTU - OTKJOYMThL MOBbILWIAKLWMIA HACOoC),
NPON3BECTN MOHTaX BCEX Y3/I0B M KOMMOHEHTOB CUCTEMbI, 06ECMNEYMB NPU 3TOM
HageXxHoe KpenneHne TpybonpoBOAOB 1N apMaTypbl.
BHumaHve: kaTeropuvyeckn 3anpellaeTcs HarpyxaTb MOHTaXHble QUTUHIN
KnanaHa, UcrnoJsib3ys 1X kak TOYKM KpenneHus (nogaepxku) Tpy6! Mapaesnuyeckme
nookKloYeHUs KkfanaHa, Takue Kak Bxop/Bbixon, CHabXeHbl CTpenkamu,
yKa3blBaOLWMMW HanpaBfieHne ABMXEeHUs BoAbl. [py MOHTaxe CUCTEMbI cneguTe
3a HanpasneHneM cTpenok!

> [Ona 3awmTbl 06opynoBaHMs Heobxoauma ycTaHoBka 0OpaTHOro kiamaHa Ha
BbIXOZE U3 CUCTEMbI O4YMCTKU.

> [lpu MOHTaxe cucTemMbl HEOBXO0OMMO NpenycMoTpeTb Gannac (ecnv TakoBOW He
BKJIKOYEH B KOMMJIEKT YCTAHOBKM) 11 OCYLLECTBAEHUS PEMNTAMEHTHBIX M PEMOHTHbIX
paboT.

NnoAKNIOYEHUE CUCTEMbI K JIMHUU KAHAJTUSALUA

> [nsa npoBedeHus pereHepaumm OUNbTPYIOLLE 3arpys3kn cuctema OosmkHa ObiTb
NOAKJIOYEHA K JIMHUN KaHanusauuu. [Ang 9Toro ApeHaxHyo Tpyby NoAKIoYaT K
OPEHAXHOMY LUTYLIEPY YNPaBASIOWLEro knanaHa Gunbtpa u BbIBOAAT B NPUEMHUNK
KaHanM3aumMoHHOrO HEHAMNOPHOIr O KosekTopa (CUdoH, Tpan).

> [1ns HopMasbHOM paboTbl CUCTEMbI 065S3aTENIbHO HaMyYne rmgpopaspbiBa Mexay
NPUEMHUKOM KaHanM3aumm u OpeHaxHon Tpyboi, paBHbIN ABOMHOMY AMaMeTpy
OpeHaxHOoM Tpybbl (HO He meHee 1").

>  Takxe HeEOO6XOOMMO MNOACOEAMHUTbL TMOKYI0 MOMMMEPHYIO TPYOKY K NMepeIMBHOMY
wTyuepy Oaka-conepacTBOpUTENS W MNOABECTUM €€ K KaHaln3auMoHHOMY
KONNEKTOPY C rmapopas3pbiBOM HE MeHee 1",

> He pekomeHayeTcs cO3p0aBaTb rMOpPaBANYECKOE COMPOTUBIEHNE HA OPEHAXHOM
BbIXOAE YNPaBAsoWeEero KnanaHa, T.K. 3TO MOXeT NpuMBECTU K HedddeKTMBHOM
pereHepauy CUCTEMBbI.
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VYKA3AHWA NO MIOHTAXKY
M NYCKY CUCTEMbI

|
OMNPECOBKA CUCTEMbI

Mepepn 3anyckoM CUCTEMbI BOAOOYUCTKN HEOOXOAMMO NPOBECTY €€ OMPECCOBKY.

> [lna 9T0ro 3anporpamMmupymnTe yrnpasngiowmi knanaH cornacHo Pykosoactsa no
aKcnayaTaumm ynpasfgioWero knanaHa, napamerpam WCXOAHOW BOAbl M Tuna
NCNONb3yeMOWN YCTaHOBKMU.

> [logoknounTe KnanaH K 31eKTPOCETU.

> [lepeBenonTe knanaH B pexum pereHepauun (Backwash), npuoTkponTe kpaH Ha
BXO[€ B YCTAHOBKY M MEAJIEHHO 3arnosiH1UTe Kopnyc GpunbTpa BOOOMN.

> OcMOTpuUTe BCe COoeaviHeHMs Y3/0B W aeTtanei Ha npeoMeTt Teuun ( pe3bboBbie
COEAVIHEHUS, KNEeBble , MasiHble, CBApHble U1 Ap.), NMPY BO3HUKHOBEHUN Te4u -
yCTpaHuTe ee.

3AMYCK CUCTEMbI

Be3peareHTHOM:

> [lpoBeante pereHepauuto dunbtpa (OTMbIBKY GUALTPYIOLWEro maTtepuana) B
PY4HOM pexume.
CucTtema rotoBa k paboTe 1 yrnpasfieHne MoXeT OCYLLECTBNATLCS aBTOMATUYECKM.

PeareHTHoiA:

> [lepenaonte Ha cTaguilo pereHepauum - HarnonHeHue conesoro Oaka (FILL).
JoxaouTecb OKOHYaHMSA HanMBa U TMPOBepbTe YpoBeHb BoAbl B Oake-
conepacTBopuUTene.

> 3anonHute 6ak-cosiepacTBOpPUTESb COJbIO.

> JloxauTecb OKOHYaHUS MNPUrOTOBJIEHUSI paccona (He MeHee 2-X 4acoB) U
npoBeauTe pereHepaunio GunbTpa B PyYHOM pexmnme.

Cuctema rotoa K paboTe 1 ynpaBieHne MOXET OCYLLLECTBNATLCA aBTOMATUYECKU.

= 14



Y

MHC KLiNA NO TEXHUYECKOMY
OBCNY)XXUBAHUIO U XPAHEHWIO CUCTEMDbI

OBLLUE NOJIOXXEHUSA

>

Mpu akcnnyaTaumm cuctemMbl HeoHxoaMMO 00ecneynTb AaBNeHUEe WCXOLHOW BOAbl B
COOTBETCTBUM C BENNYMHAMU, MPUBELAEHHBIMMW B NACNOPTE Ha AAHHYIO CUCTEMY.

B Gake-conepactBopuTene MOCTOSIHHO — [O/MKHA  HaxoOWTbCS  HepacTBOPEHHas
TabneTnpoBaHHas Coflb, YPOBEHb KOTOPOI AOMKEH ObiTh Bhile YPOBHS BoAbl. Heobxoavmo
cneguTb 3a pacxofoM conu B BGake-conepacTBOpUTENe U MEepUOAMYECKU MOMOSHATL ee
KOJIMYECTBO.

B cnyyae panTenbHbIX MPOCTOEB CUCTEMBI BO M30EXaHne MUKPOOMONOrMYeckoro 3apacTaHms
dunbTpyloLero marepvana HeobxoaoyMMO MPOBECTU €ro KOHCEPBALMIO PereHepauyiOHHbIM
pacTBopoM. [ KOHcepBauuy MOHOOOMEHHOro GUILTPYIOLWEro matepuana HeobXoauMo
MPOBECTU PYYHYIO PEreHepaLmio 1, Koraa NpekpaTUTCs NoAadva pereHepaLmoHHOro pacTeopa
13 H6aka-conepacTBOpPUTENS, NEPEKPLITL NOAAYY UCXOLHOW 1 OYMLLEHHON BOAbI, 1 NEPEBECTU
yNpaBASIoLLMIA knanaH B pabounin pexmm.

[ns 3anycka CUCTEMbl MOCAE AJMTENbHOrO NPOCTOS HEeoOXOAMMO MPOBECTU PYYHYIO
pereHepauyio yCTaHOBKM.

Mpwn akcnayaTaumyM cuctembl HeoOXoauMo nepuoanyeckn (He pexe 1 pasa B kBapTan)
NPOBEPSTb FEPMETUYHOCTb COEAVHEHWIA, LLIENNOCTHOCTb 3/1IEMEHTOB CUCTEMbI.

[na obecneyeHnsi HopManbHON pPaboTbl CUCTEMbI HEOOXOAMMO 00S3aTENLHOE EXEerofHoe
NPOBEAEHNE  CEPBUCHOrO  OOCNYXMBAHWS, BK/IIOYAIOLLEr0  MOSHYID  AMArHOCTUKY
000pya0BaHs, BXOASLLErO B COCTAaB CUCTEMBI.

HeobxoaMMo perynsipHo CBEPsiTb BPEMS SIEKTPOHHOIO KOHTPOJIIEPA C TEKYLLMM BPEMEHEM 1
npv HEOHXOAMMOCTH NPOBOAUTL Er0 KOPPEKTUPOBKY.

HeobxoaMmo perynspHo Npov3BOANTL 3aMeHy KapTpuaka MexaH14eckoro hunstpa (ecim oH
BXOZMUT B KOMMNEKT CUCTEMBI). KpMUTEPWIA 3aMeHbl - pasHuLa B MOKa3aHWsX MaHOMETPOB,
YCTaHOBJIEHHbIX IO 1 MOC/e MeXaHN4eckoro GpunsTpa, AomkHa ObiTb 6onee 1 atm.

MEPbI MPEQOCTOPOXHOCTM NMPU PABOTE C CUCTEMOIA:
He ponyckaeTcs npesbilLeHVe pernaMeHT1pyeMbIX NacnopTHbLIX NapameTpoB PaBoThbl CUCTEMBI.
He ponyckaeTcs npeBbilLeHV e MaKCUMaIbHON NacnoPTHON NPOV3BOAUTENBHOCTU CUCTEMBI.

> |-|pl/l BbINOJIHEHUN PEMOHTHbIX pa60T cnenyeTt, npexne BCero, OTKYUTb INIEKTPONNUTaHNE 1
CTPaBUTb AasseHne B GuibTpe.
> He paspelaetrca noggepratb Kopnyc ¢dunbtpa MeXaHUMYecKMM Harpyskam (yoapam,
CTaTU4ECKMM Harpy3kam 1 T.4.).
> Bo BpeMs paboTbl MAv 06CAYXMBAHWS CUCTEMBI CIELYET NPUHSTL MEPbI A1 NPef0TBPALLEHNS
nonagaHva Bnarn BHyTPb 3J1€KTpI/I'-I€CKOI7I 4aCTu KOHTpPOJIIepa.
XPAHEHUE CUCTEMbI
> XpaHWTb CUCTEMY HEOOXOAVMO B CyXOM OTanIMBaeMoM NOMELLIEHUM C TEMMEPATYpPOli BO3ayxa
paboyeit 30HbI + 4-40 °C 1 BnaxHocTbio He 6onee 80 %. Bosoyx paboyeit 30Hbl HE AOMXEH
cofepxaTb NapoB arpPECCUBHBIX BELLECTB.
> 3anpeLlaeTcs noaepratb CUCTEMY MEXaHUYECKMM yaapam.
— =
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CXEMbBbI NOAKJ/TIOMEHUA
CUCTEM

PEATEHTHbBIE CUCTEMbI, TUIl "MONEX"
CXEMA NOAKNTIOYEHUA CUCTEM C 1" U 1.25" PUTTUHTAMMU:

& () K As25
BOA4A ——\888 BOAA
OUULIEHHAYL I v M UCXO0AHASA

K = KJIAMAH Hr - TABAPUTHAA BbICOTA

d - PUIbTP CUCTEMBbI

CB - BAK COJIEBOW Hn - BbICOTA MNOAKJIIOYEHNI

M® - GUNBTP MEXAHUYECKNA (NMOABOAA, OTBOLA BOAbI)
M - MAHOMETP C - LWWMPUHA MOHTAXHOW 30HbI
KP - KPAH D - MYBMHA MOHTAXHOW 30HbI

N -MNPOBOOTBEOPHMK
OK - KJIAMAH OBPATHbIM
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CXEMbBbI NOAKJ/TIOMEHUA

CUCTEM
]
CXEMA NOAKJTIOYEHUA CUCTEMbI C 1.5" PUTTUHTAMMU:
MNCXOHAS ny40
BOOA
NMOArOTOBNEHHAS

7 /7
K - KJNANAH Md - GUSILTP MEXAHWUYECKWI M -NPOBOOTBEOPHUK
® - OUIBLTP M - MAHOMETP OK - KJIAMAH OBPATHbI
CB - BAK COJIEBOM KP - KPAH
7

NOArOTOBNEHHAA
BOOA

—
Hr - TABAPUTHAS BbICOTA Hn - BbICOTA NMOZKJ/TIOYEHNI A - LUIMPYHA MOHTAXHOW 30HbI
CUCTEMbI (MOABOMA, OTBOLA BOAbI) B - MMYBMHA MOHTAXXHOW 30HbI
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CXEMbBbI NOAKJ/TIOMEHUA
CUCTEM

|
PEATEHTHbIE CUCTEMbI, TUM "CABINET"
CXEMA NOAKNIOYEHUSA PEATEHTHOW CUCTEMbI TUMA "CABINET"

BOAA BOAA
OYULLEHHAHA v UCXO4HAA

K - KJTANAH KP - KPAH

- PUILTP OK - KJTAMAH OBPATHbI

CE - BAK COJIEBOW - "CABINET” n - MNPOBOOTEOPHUK

M® - GUJIBTP MEXAHWYECKUI Hr - TABAPUTHAA BbICOTA CUCTEMbI
M - MAHOMETP Hn - BbICOTA MOAKJIIOYEHNH

(NOABOIA, OTBOIA BOAbI)
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