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CoBpeMEHHBIE  TEXHOJOTUYECKUE MPEANPUITHS  NPEABSIBISIOT  CTPOTHE
TpeOOBaHMs K KaueCTBY MCIOJIb3yeMOW B MPOM3BOJACTBE BoAbl. Ho mis mosyueHus
OUMIIEHHON BOJbl HCKJIIOYHMTEIBHO BBICOKOIO KadecTBa 4YacTo HEOOXOAMMO
IIPUMEHEHUE HECKOJbKHX TEXHOJOTMd O0OpaOOTKM. bBONBIIMHCTBO  CHCTEM
IIPOEKTUPOBAHMSI MO3BOJISIFOT PACCUNUTATH TOJIBKO OJJHY CTYIIEHb OYHCTKH, TEM CaMbIM
3aTpyAHSST ONTUMU3ALMIO UHTETPUPOBAHHBIX CHCTEM, KOTOpPbHIE B HACTOSIIEE BpEMs
MOJIyYWJIM HauOoJiblliee pacnpocTpaHeHue. B gaHHOW cTaTbe MpeAcTaBieH 0030p
MPOrpaMMHOr0 00eCreYeHus, JIMILEHHOTO JAHHOTO HEIOCTAaTKA.

Onucanue npoepammul

WAVE Design Software — 3T0 KOMIJIEKCHBII HHCTPYMEHT, KOTOPBII TTO3BOJISIET
MPOU3BECTH paCyYET TpeX CHocoO0OB 0OpabOTKM BOJBL:  yIbTpadUIbTPAIUH,
oOpaTHOro OcMOCa M HOHHOIO OOMEHa, OOBEAMHEHHBIX B OJHY CHUCTEMY. OTO
YIPOUIAET IPOLECC MPOEKTHUPOBAHUS HHTETPUPOBAHHBIX CHUCTEM, YTO COKpAaIlaeT
BPEMEHHBIE W JCHEXKHbIE 3aTpaThl. 1IOMMMO BBIIIENIEPEUNCICHHBIX TEXHOJIOTHMA
WAVE no3Bonser nmpeaycMOTpeTh YIAJICHUE PACTBOPEHHBIX Ta30B M OPraHUKH,
koppekiuto pH. WAVE o0beaunser (QyHKIUMUA JIy4dIIero CYyIHIECTBYIOIIETO
MPOrPaMMHOr0 00€CTIeueHHUs AJIs pacyeTa OTAEIbHbBIX TEXHOJIOIM 00pabOTKU BOJIBI:
ROSA, UNFLOW, IXCALC, CADIX B eauHOM, yZ0OHOM ISl MOJB30BaTENs
uHTEepdeiice.

[Iporpamma HMeeT BCTPOCHHYIO OHOJIMOTEKY OOOpYIOBaHUSA M 3JIEMEHTOB,
XUMHUYECKUX PEAr€HTOB C BOBMOXXHOCTBIO JOOABJIEHUS HOBBIX, IO3BOJIAET padOTaTh C
Pa3HBIMHM €AMHULIAMHA U3MEPEHHUIA.

Onucanue pabomol 6 npocpamme

Jlns  neMOHCTpauuu  BO3MOXKHOCTEW  KOMIIBIOTEPHOM  MOpPOrpaMmbl  IPU
npoektupoBanun  cucteM  BIIY  mpoBemem  pa3bop  mpumepa — pacuera
VHTETPUPOBAHHOW CUCTEMBI NOATOTOBKM NOBEPXHOCTHOM  BOJBl  3aJaHHOU
MIPOU3BOJUTENILHOCTH C MCIIONb30BAaHUEM YJIbTpaduiIbTpaluu, 0OpaTHOr0 ocMoca U
(UIBTPOB CMEIIAHHOTO AEHCTBUSA JUIsl NOANUTKH dHeproonokos TOC u ADC.

Ha rauanvnoti (Home) Bknagke (pUCyHOK 1) mpou3BOAUTCS TpeABapUTEIbHAS
komrioHoBka  BIIY. Ha  o2rame  npego4yucTKM  JOCTYIHBI  TEXHOJIOTMU
yIbTpapUIbTpAy U HOHHOTO 0OMeHa. OCHOBHAs CTYIIEHb OUYUTKHU MOKET COCTOSITh
U3 O00paTHOro ocMoca WM HMOHHOro oOMmeHa. [lpm HeoOXoAMMOCTH KadyecTBO
oOpabaTbiBaeMOW BOJbl MOXKHO YJIYUYIIUTh IyTeM JA00aBICHUS JOMOJHUTEIbHOU
CTYIEHH OYUCTKH — GUIbTpoB cMmemanHoro aectBust (OCJI). Takke moab30BaTeNto
mpeaaraeTcsl ykaszarb Ju00 TpeOyemMyr NpOW3BOJUTEIHLHOCTh YCTAHOBKH, JHOO
pacxoJ IOJAaBaE€MOM Ha OYMCTKY BOJbl, NPU O3TOM HE3aJaHHBIA IapameTp
paccuuThIBaeTCI B pe3yjbTaTe pabOThl MPOrpaMMbI C YYETOM THUIPABIAYECKUX
COITPOTHUBJIEHUH €€ JIIEMEHTOB.
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Ha Bxnanke Hcxoomas eooa (Feed Water), npencTaBlI€HHON Ha pPUCYHKE 2,
YKa3bIBAIOTCSA KAaYECTBCHHBIC M KOJMUECTBEHHBIC XapaKTEPCTHKH UCXOHOU BOMAbI. B
obnactu Feed Parameters 3amaercsi TUN UCTOYHHUKA BOJIBI M €TO MOJATHII HA OCHOBE
nokaszarened mymruocmu (Turbidity) m KomuuecTBa epybooucnepcmubvix npumecel
(TSS). Taxxe ykasblBaeTcst undekc niomuocmu una (SDI) u conepkanue opeanuxu
(Organics), ouanazon usmeneHus memnepamypul (Temperature), noxkazamenv pH
(pH), rxamuonnvui (Cations) w aunuoumuwilti (Anions) coctaB Bonbl. Ha ocHoBe
BBEJIEHHBIX JAHHBIX MPOTPaMMa PACCUUTHIBACT oOwyio muneparusayuro (Total
Dissolved  Solids), w«onuuecmeo CaC0Os (Total ppm CaCO03), yoenvHyio
anekmponpogooumocms (Estimated Conductivity) n ipoBepsieT BBIIIOJIHEHUE YCIOBUS
anekmponetimpanviocmu (Charge Balance).

Ha Bxmanke Cmynens yaompagunempayuu (Ultrafiltration) (pucyHok 3)
MIPOU3BOUTHCS TIOJIHOE ONMUCAHKUE CUCTEeM yibTpaduiibTpainuu: e€ mpoekT (Design);
koH(purypanust (Configuration); obpatnas (Backwash), ymyumennas (CEB) wu
xumudeckas (CIP) mpoMbIBKY U ApyTH€ HACTPOUKHU.

. || » | Multi-Tech Example 2 - UF = RO = IXMB - Surface Water - Case 1: Without Degasifier | o | = |
— 5 o
Configuration User Settings Feed Setup Report Help & WWAVE Answer Center ) Quick Help

AT :Q @ m/h Add Caze|| == UF TOC Rejection

Pressure: () psi
Temperature: () oF Manage A Adjust Final pH RO TOC Rejection
Flux: () gfd
Units Cases Water Chemistry Adjustments RO Spedal Features UF Special Features

Home | Feed Water | Ultrafiltration | Reverse Osmaosis | IX MB Polish | Summary Repart

Multi-Tech Example 2 - UF + RO + IXMB - Surface Water - Case 1: Without Degasifier Technologies
Welcome! To gat started on your new project:

1.5pecify the feed flowrate or product flowratz, @ Pre-treatment
2.Select the technologies by dragging and dropping the corresponding process icons between the two blus amows, g

3.Selact 3 water type from the dropdown list for UF, RO or ROSC. @ @

¥ RN PIND

@ Split and Mix Points

Waber Type:

Surface Water v

© 2018. The Dow Chemical Company. All rights reserved. Water Application Value Engine
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Configuration User Settings Fead Setup Report Help "% WAVE Answer Center
Add Selutes Adjust Salutes
H Save To Water Library Adjust pH Add Sedium Adjust Cations | | Adjust Anions | Adjust All Tons 0| mg/L NaCl
- Open Water Library Acd Calcium Adjust total COz/HOD:/C0=
Water Library Add Ammonia Charge Balance Adjustment Quick Entry
Home | Feed Water | Ultrafiltration | Reverse Osmesis | IX ME Polish | Summary Report
Strezm Definition Feed Water - Stream 1
Stream 1 Feed Parametars Salid Content
Water Typs: Temperature
Surface Water v Tubigry: [ 500 | U [(s0 Jee[ o Je[ 30
Zuggested Sub-typs: - . -
WTU = 15, TS5 < 20 Total Suspended Solids {TS5) mg/L Minimum Design Mzsimum
* Suggestion basad on usar Turbidity PR
and TS5 input, The selectad Water SDl:s: pH @15.0°C: pH @25.0°C: | 7.13 ]
o Zub-type detzrmines the Design —
=) Guideline to be used. Organic Content Additional Fe=d Water Information
s i :
= Water Sub-type: Organics (TOC): | 500 | malL
4 NTU < 15, TS5 < 20 A4
»
Cationzs Anians Heutrals
Symbol mg/L ppm CaC0, meqgsL Symbol mg/L ppm CaCl, meg/L Symbol mag/L
NHs 0.000 0.000 0.000 C0= 0.0B6 0.143 0.003 Si0= 7.500
K 1700 2176 0.043 HCOz 53.605 76T7L 1.534 B 0.000
Ea 5.400 11.755 0.235 N0z 3.700 2.986 0.060 C0z 9.774
Mg 5.600 23.061 0.461 cl 6.500 9.740 0.195
Ca 31100 77.666 1.552 F 0.000 0.000 0,000
Sr 0.000 0.000 0.o000 S04 24.000 25005 0.500
Ba 0.000 0.000 0.o000
Total Cations: 43.800 114.657 2,291 Total Anions: 128.291 114.645 2,291 Total Neutrals: 17.274

Total Dissolved Solids : 179.600 mg/L
Total Dissolved Solutes: 193.371 mg/L
Total ppm CaCO5: 114.657

Charge Balance: -0.000001 meg/iL

Estimated Conductivity: 242 48 pSicm

‘Water Application Value Engine
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w | Multi-Tech Example 2 - UF + RO + IXMB - Surface Water - Case 1: Without Degasifier

| o

Configuration User Settings Feed Setup Report Help & WAVE Answer Center ) Quick Help
Add Case | | | =f= Add Chemicals/Degas UF TOC Rejection
Manage RO TOC Rejection
Cases Water Chemistry Adjustments RO Special Features UF Special Features
Home | Feed Water | Ultrafiliration | Reverse Osmesis | IX ME Polish | Summary Report
Design
Design UF Product Flow Rate Filrztion TMP Increass Between Processes [Dresign Instantaneous (Gross) Flu and Flow Rates
Configuration Automztic: Backwash: mbarfh Recommended Range:
Dorliock
More g Strainer Specification Acid CEB: mbar/h Filtratz Flux (for 5 °C). .00 - 120,00 LMH
Strainer Recovery: % Alkzli CEB: mbar'h Backwash Flu 00,00 - 120,00 LMH
g Strainer Size: CIP: mbar/h CEE Flu: 60.00 - 120,00 LMH
a
=
z Madule Selection Farward Flush Flow 1.50 - 9.00 m*/h{module
z = Sel
2
Y [ ©nly show medules approved for drinking water apglicstions Air Flow 0.00 - 20,00 Nm*/h{module
CIP Recycle Flow Rate: E] 1 - 4 m*/h/modul
pOW"™ UF Module | IntegraFlu SFP-2880%p  ~ i v m*/h/module
Dsign Cycle Intarvals
Module: Tntegramiy SFP-ZAE0G >4 -
ins: . Gross Filtrate MNet Filtrate
:‘:‘;II:;::T* ;5 — l F""’;‘* Valve o33 m3h 0.1 m3h Filtration Duration: min
Operating Flux: 50 LMH Y —_— 4
e 5000 ! ,
[* Backwash Valve fa Cone:
falve
Alkali/Oxidant CEB:
o 4 (E8 7 mg/L HO 32% 23 Ln
S [ e
i@ 0.3 bar
Air Seour L N2 12% Z30.2 Lk Membrane Integrity Testing:
ﬁmﬂ Pump . Strainer 312 N3/l 0%ine Ti
o 5% Recovery | ! ’
Lol
i vave gyt
2 gL Fecls 100% —8 - 1
Feed Valve
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B paznene Kougueypayus BoIOMpaoTcs yabpauiIbTpallMOHHBIE 3JIEMEHTHI U3
BCTPOCHHOU OUOJIMOTEKH, a TaKkKe PEXKUM pabOThl BO BpeMsi 0OpaTHON OTMBIBKU
(Hanmume u 00BEM Oaka 3armaca OUYUILCHHOU BOJIBI).

B paznene Obpamuas npomvieéka 3amaercs TemiepaTrypa, UCTOYHUK BOJIbI IS
oOpaTHOM NpPOMBIBKM (mepMear yiabTpaduibTpaluu, NepMear WIA KOHIICHTpaT
oOpaTHOro ocMoca) W MNPsAMOM  TPOMBIBKM  (TpeOYMILIEHHAas, IepMear
yIbTpadUIbTpaIlMi WA KOHIIEHTPAT 0OpaTHOTO 0CMOCA).

B pasnenax Vayuwennas n Xumuueckas npoOMBIBKH BBIOUPAIOTCS XUMUYECKUE
peareHThl, UX KOJUYECTBO, TEMIIEpaTypa 1 JJIUTEILHOCTh IPOMBIBOK.

B paznene Ilpoexm oToOpaxaeTcsi cBOgHAS HHPOPMAIUS CTYIIEHU MPEIOYUCTKU
U e€ cxema.

Bo Bknanke Obpammuuiti ocmoc (Reverse Osmosis), IpeACTaBICHHOW Ha PUCYHKE
4, mpou3BOAUTCS BBIOOP KOH(UIypalMH yCTAaHOBKA OOpPAaTHOTO OCMOCA, KOTOPBIU
aHaJIOTMYeH TakoBoMY B mporpamme ROSA u nmoapo6no onucan B [1], [2].

Bo Bxnaake @Quabmp cmewannozo oeticmsus (IX MB Polish) ocymiecTBisieTcs
BBIOOp M HacTpoiika koHpurypauu OC/ (pucyHok 5).

B paznene Iloocomoexa k pabome (1X Initialization) MOXHO IPOU3BECTH PACUET
HOBOM YCTaHOBKHM WJIM OIICHHTH CYIECTBYIolyto. [Ipu pacuere HOBOM yCTaHOBKHU
HEOOXOJMMO yKa3aTh KOJMYECTBO MAacCUBOB (UIBTPOB B paboTe U B pe3epse,
CKOPOCTb MPOIMYCKa BOJAbI WM JITUTEIBHOCTh pabouero nukia. [[pon3BoauTebHOCTD
YCTaHOBKH OIpeIeseTCs] aBTOMAaTHYECKH B 3aBUCHMOCTH OT MapaMmeTpa, yKazaHHOTO
B HAYAILHOU 8KIAOKeE.

B pasnene Kougueypayus cunempa u cucmemor pecenepayuu (Vessel and
Regeneration System) BbIOUMpaeTcs BUJ 3arpy3kd HOHOOOMEHHOTO Martepualia u
CHCTEMBI pereHepaIi.

B pazgene Bwibop uonumos (Resign Selection) BbIOUpAIOTCS MapKu
MOHOOOMEHHBIX CMOJ M OOMEHHBICE HWOHBI, IO KOTOPHIM OHHU 3apsoKeHbl. B
BCTPOCHHOM  KAaTajlore MPHUCYTCTBYIO CHENU(UKAIMA HOHOOOMEHHBIX  CMOJ
cnenyromux  OpermoB: DOWEX™,  AMBERLITE™ / AMBERJET™ /
AMBERSEP™ DUOLITE™,
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° || » | Multi-Tech Example 2 - UF = RO = IXMB - Surface Water - Case 1: Without Degasifier

Configuration User Settings Feed Setup Report Help & WAVE Answer Center ) Quick Help
Add Case | | | =jm Add Chemicals/Degas UF TOC Rejection
Manage RO TOC Rejection
Cases Water Chemistry Adjustments RO Special Features UF Special Features
Home | Feed Water | Ultrafiltration | Reverse Osmaosis | IX MB Polish | Summary Report
Reverse Osmosis Pass Configuration
Configuration for Pass 1 Flows System Configuration
Mumber of Stages Feed Flow 90.08| m=,
Flow Factor
L= -
Temperature | Des -
§ Pass Permeate Back Pressure bar Bypass Flow I:I m3h Concentrate
> Stages Fead
Stage 1 Stage 2
Permeate
# PV per stage 3 4 >
# Els per PY 6 6
Element Type ECO PRO 400 ~ | ECO PRO 400 “
| gges |
Total Els per Stzge 45 24
Pre-stage AP (bar) Uz 020
Stage Back Press (har) 0.00 2.00
Boost Pressure (bar) N/A 0
Feed Press (bar) ] A
85 Conc to Feed 0.00 0.00
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Pucynok 4. Hactpoiika cucreMbl 00paTHOro ocMoca

w | Multi-Tech Example 2 - UF + RO + IXMB - Surface Water - Case 1: Without Degasifier

Configuration User Settings Feed Setup
:.I:: Add Caze || | == Add Chemicals/Degas
bar
ac Manage
LMH

Cases

IX Initialization
Madeling Objactive
(@) Mew Plant Design
(") Evaluate Existing Plant

Retrofit Plant to UPCORE™

Train Configuration

+ e reavscntne: [
# of Trains-Standby: :]

# of Trains-Total: ‘ 2]

A —

The Dow Chemical Company. All rights resery

Report

Water Chemisiry Adjusiments

Help " WAVE Answer Canter
UF TOC Rejection
RO TOC Rejection

RO Special Features | UF Special Features

Reverse Osmosis | IX ME Polish | Summary Report

IX Product Flow Rate

m*h

Automatic: |

Regeneration Frequency
() Length of Operating Cydlss |
(@) Specific Velocity:

10| [ Hours v

IX Mixad Bad:

RO Permeate Polishing
IX Demin Polishing

Water Appli
Dow Wate
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Pucynok 5. Konguryparus GuibTpoB cMeIaHHOTO ASHCTBUSL
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B pasmenax  Vcnosus  pecenepayuu  (Regemeration  Conditions) u
Jlononnumenvhvie napamempul pecenepayuu (Advanced Regeneration) BeIOMPAIOTCS
peareHThl JJIsi pereHepalyy, KOHIEHTPAllMd W TEeMIIepaTypbl WX pPacTBOPOB,
HCTOYHUK BOJIBI, 3Tl OTICPAIIUU U IPYTHE HACTPOUKH.

[Ipu BbIOOpe BrIaaku Omuem (Summary Report) mporpamma Te€HEPHUPYET
pe3ynbTaThl TMPOCKTHUPOBAHUS 10 BHEIOPAHHBIM CTYICHSIM OYWCTKH, KOTOPHIC
BKJTIOYAIOT BBIOpaHHOE 000pyJI0BaHUE, CXEMBI €T0 MOJKIIOUCHUS, PeKUMBI PabOTHI,

BHUJIBI U KOJIMYECTBO JO3UPYEMBIX PEareHTOB, KA4eCTBO IepMeaTa W KOHIICHTpaTa
(pucyHOK 6).

°| I » | Multi-Tech Example 2 - UF + RO = IXMB - Surface Water - Case 1: Without Degasifier | o | = |
(e . . s = §
Configuration User Settings Feed Setup Report Help & WAVE Answer Center ) Quick Help
Detailed Report Temperature: Report Language:
Run Batch | save To water Library Design L English-United States | Export to PDF Stacked Detailed Reparts in POF
Refresh Report 150 oc
Calculations Water Library Temperature: Language Export Project Summary Report Stacked Report

Home | Feed Water | Ultrafiltration | Reverse Osmosis | IX MB Pglish | Summary Report
Ultrafiltration Report | Reversa Osmosis Report | IX M2 Palish Report

UF Summary Report

Module: Trlegraflus 575-28800F -t

ina: . Gross Filtrate Met Filtrate
:Iﬁn:::;‘"]‘sx ;5 o ll—H— _I Filtrate Valve g3 e %0.1 mim
Operating Flue: 50 LMH Y —_—
UF System Recovery: 34.7% X
f® Backwash valve fo Conc.
Feed Water Wb
- #— CEE 7 mg/L HO 32% 23 L
CIP Pump
39 m3h
#— CEE 250 maL KOO 12% Z20.2 LK
Backwash Pump Filtrate
BW 200.2 m/h / CES 120.1 m*/h Tank
> — Waste
4 $50mm
UF System Overview
Madule Type IntegraFlux SFP-2E20XP
# Trains Online = 1 Standby = o
Redundant = o
# Modules Per Train = 6 Total = 26
System Flow Rate  {m3/h} Gross Fead = 95.6 Met Product = 90,1
Train Flow Rate {m3/h} Gross Fead = 95.6 Met Product = 90.1
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Pucynok 6. Pe3ynbrar npoexktupoBanus BITY

[Ipumep NPOEKTUPOBAHUS MHTETPUPOBAHHOM CHUCTEMBI, ITPUBEIACHHBIM BBILIE,
MOKa3bIBaeT MPOCTOTYy M A(PPEKTUBHOCTH pacuera CJIoXKHBIX cucreM BIIY ¢
WCIIOJIb30BAHUEM CIIEIIUATU3UPOBAHHOTO TIPOTPAMMHOTO OOECIICUCHHUSI.
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