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Alfa Laval Membrane-UF system

Ultrafiltration system for continuous concentration and purification

Section of Alfa Laval Membrane-UF 10 system

The Alfa Laval Membrane-UF system is a cross-flow
ultrafiltration system designed for automatically controlled
continuous product concentration. These systems provide
cost-effective standardized solutions for specific concentration

requirements and are designed with minimal hold-up volume

and with a stringent focus on hygiene throughout.

Applications

installations that process blood plasma, gelatine, egg,
pectin extract, carrageenan and chitosane, as well as in

the production of natural colours and the recovery of protein
from waste streams.

The actual process temperature is related to the particular
feed product being treated. Typical temperatures lie in the
range 5-90°C (41-194°F).

The Alfa Laval Membrane-UF system is normally used as a

concentration and purification stage within other processes,
reducing the volume of a liquid by removing water and other

low-molecular substances.

The system can be used for the cost-effective concentration
of proteins, gums and other feeds prior to further evapo-

Design

Alfa Laval Membrane-UF systems are supplied as a frame-

mounted unit featuring pre-assembled component items and
prefabricated piping. The unit is ready for operation as soon

ration. Units of this type are in considerable demand for

as it is installed and connected to the supply systems for
upstream and downstream product, utilities and power.
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The piping, pumps, strainers, valves and fittings, as well as
the control panel, are all manufactured by Alfa Laval, providing
users with a significant advantage in terms of effective service
and reduced spare parts inventory.

This pre-assembled, frame-mounted set-up also results
in easy, reliable operation along with straightforward
maintenance that helps keep downtime to a minimum.

All piping and equipment in contact with the product or with
CIP (Cleaning In Place) liquids are of sanitary-level design, and
steel parts are made of AlSI 316L stainless steel. The spiral
membranes also comply with sanitary-level requirements and
with all relevant food and dairy standards.

The system is controlled and monitored via a PLC operator
panel that includes a motor control centre equipped with
frequency drivers on pumps to keep energy consumption
down. The system uses 3 x 400 VAC/50 Hz power, with
enclosures for motors and a combined control/motor control
centre with IP54-standard protection.

Heating/cooling section

The control and operation of the Alfa Laval Membrane-UF
system are intended to provide automatically controlled
continuous product concentration and purification. Cleaning
is based on CIP procedures, controlled and monitored by the
operator via the local PLC operator panel.

Operating principle

Alfa Laval Membrane-UF units feature completely automated
operation via the easy-to-use MemProC® control system. This
includes separate modes for selecting production, cleaning,
disinfection and water recirculation operations, complete with
all the necessary sub-sequences. This ensures safe, reliable
operation of the entire system.

The feed product is introduced into the feed tank system by
the level control feed valve. The feed pump then pumps the
product to a number of membrane filtration stages connected
in series — the so-called loops. Each loop consists of a
number of spiral housing modules, containing the unique

Alfa Laval spiral ultrafiltration membranes. These membranes
permit salts and water to pass into the permeate stream,
while the proteins, gums, etc. are rejected and thus become
increasingly concentrated as they pass through one loop
after another.

In each loop, the recirculation pump system provides these
membranes with the cross-flow rate that is appropriate for
keeping fouling to the minimum, balanced against the overall
capacity of the system. The unit also contains a cooling
system for removing any heat generated by the pumps.

The permeate collected from the loops enters the permeate
tank system, where the level control permeate pump
discharges it upstream or downstream for either recycling or
disposal via a drain system.

The retentate flow rate output is normally controlled by a
flow ratio system — the so-called Volumetric Concentration
Factor (VCF) value — or by an optional refractometer/density
in-line instrument to obtain the desired product concentration
or volume reduction.

When a production cycle has been completed, the product is
displaced out of the system using water, to ensure maximum
product recovery. This displacement sequence is followed by
a water flushing step to remove any product left behind on the
membrane surface.

The next step is a CIP sequence, the details of which

depend on the specifications of the individual feed product
concentration process.

S—> Retentate

¢

Feed

Overview of system layout



Additional systems and equipment 3. Loop plug-flow system for reducing the quantities of

The following systems and equipment are available as flushing water needed in the CIP sequence, by having

optional extras. a valve system in each loop. This makes it possible to
include a clearly defined flushing-out sequence when

1. A special heating/cooling section for the feed solution using cleaning agents.

and to recover the heat from the outgoing streams. These
sections are equipped with a retentate pump. The heat
exchanger incorporates three sections — one for heating
incoming product, one as a heat exchanger for the
permeate/incoming product, and one as a heat exchanger
for the retentate/incoming product.

. In-line refractometer instrument of the K-Patent type to
control product concentration in the final loop.

. Heating section for CIP solution. This section uses low-

pressure steam as the source of heat and is equipped with
a heat exchanger, a temperature transmitter and a control
valve system.

. External CIP valve system with three diverting valves.

This is used for cleaning external feed, retentate and
permeate lines.



Specifications

Alfa Laval Alfa Laval Alfa Laval Alfa Laval
Membrane-UF 2 Membrane-UF 4 Membrane-UF 7 Membrane-UF 10
Operating time (hours/day) 12-20 12-20 12-20 12-20
CIP (hours/day) 3-4 3-4 3-4 3-4
Number of loops 2 2 3 4
Number of modules (housings) 6 12 18 24
Type of modules (housings) M6.3-3-PN16 M6.3-3-PN16 M6.3-3-PN16 M6.3-3-PN16
Type of spiral 6338 6338 6338 6338
Number of spirals 18 36 54 72
Installed power (kW) 52 81 113 146
Water consumption m3/
CIP sequence (US gal) 15 (3,963) 20 (5,283) 25 (6,604) 30 (7,925)
Pump seals m®/day (GPD) 0.2 (52.83) 0.3 (79.25) 0.4 (105.7) 0.5 (132.1)
CIP chemicals kg/sequence (Ib) 7-12 (15 - 26) 10-15 (22 - 33) 15-20 (33 - 44) 20-25 (44 - 55)
Plant dimension required, L x B x H (m) 45x45x25 45x45x25 55x45x25 6.5x45x25
Plant dimension required, L x B x H (ft) 14.76x14.76x8.20  14.76x14.76x8.20  18.04x14.76x8.20  21.33x14.76x8.20
Space required, L x B x H (m) 5x6x25 6x6x25 7x6x25 8x6x25
Space required, L x B x H (ft) 16.4x19.69x8.20  19.69x19.69x8.20  22.97x19.69x8.20  26.25x19.69x8.20
Weight kg (Ib) 3200 (7,055) 4400 (9,700) 6300 (13,890) 7900 (17,420)
Noise level <80dB (A <80dB A) <80dB A <80dB (A
Feed operation pressure bar (psi) 2-4 (29-58) 2-4 (29-58) 2-4 (29-58) 2-4 (29-58)

Beer DeAL

[eankoronusauns Bcex BUAOB NvBa
n crnaboarnkorosibHbIX HaMMUTKOB,
nony4aemMbIx Npu OpoXXeHnKn, Ha
OLHOM M TOM Xe 3aBoje C
aBTOHOMHOMW, NOSTHOCTbIO
aBTOMaTU3MPOBAHHOW CUCTEMOM
peankoronusauyun Lowal komnaHmm
Alfa Laval. ObpaboTka npu HU3KOW
Temneparype coxpaHsaeT
€CTEeCTBEHHbIVN apomaTt nNuea u
npegoTepallaeT yxyaueHue Bkyca
NnBa, HECMOTPS Ha NpPoLecc
Aeankoronusauun. B pesynerarte
nony4vaetcs crnaboankorosibHoe unm
©es3ankoronbHoe NnBo 6ornee

BbICOKOIo Ka4ecTtBa U NnoBblLLAETCA




9HepProaPdPEeKTUBHOCTb

NMpPOV3BOACTBA.

[eankoronmaauns — 9T0 NPaKTUYHbIA U
9KOHOMMYECKN 3PP EKTUBHBLIN METOA

lMpouecc geankoronn3aunm ¢ HU3KUM

nornoweHem Kucnopoaa

YeTbipe cTaHAApPTHLIX pa3mepa, B
KOTOPbIX MOXET 6bITb 40 168
cnupanbHbIX MeMBpaHHbIX
UNBTPYIOLLMX ANIEMEHTOB B Tpex

KOHTYypax

OawnH 3aBoag MoXeT obpabaTbiBaTh BCe
BUAObI NWBA, B TOM Yucne
HedMNbTPOBaAHHOE MLEHNYHOE NUBO U

TeMHOe NnMBoO

Mpon3BoACTBEHHbIE MOLLLHOCTY ANs
npownssoactea ot 300 go 1000 rn/cyT.
[learkororiuaoBaHHOro N1uBa ¢ KOHEYHOWN
KoHUeHTpaumen cnmpta < 0,5 % ot

obbema

Bce Tpy6onposoabl 1 o6opynoBaHue,

KOHTaKTUpyrowme ¢ npoaykTtomMm mnum

YACTALLMMU XNOKOCTAMMU, pa3pa60TaHb| B

COoOTBETCTBUN C TMTUEHNHECKNMMN

TpeboBaHnsaMU

OTa cTaHgapTM3MpOBaHHas cuctema
mMeMbpaHHoW ounsTpaumm ans
Aearnkoronusauun npegcraBnsaeTt cobon
CMEHHbIV 6riok onst paboTbl B NAaKETHOM pexunme
CO cnupanbHbIMY MeMOpPaHHbIMU
dunesTpyroWwmnMm anemeHTamu. Mol paspaboranu
ero cneyunarnbHO A45a geankoronusauun nuea
nnun gpyrmx cnaboankorosbHbIX NPOAYKTOB,
nony4Yaembix Npy GPOXEHUU, NPAKTUYHBIM,
9KOHOMWYHbLIM cnocobom. [Ansa ynpoLieHms
YCTaHOBKN OH MOHTUPYETCS Ha pame,
npucnocobneHHon Ans TPaHCNOPTUPOBKK, U
nerko pacumpsiercs, 4Tobbl pacTn BMecTe C
BaLUMMW MPON3BOACTBEHHBLIMU MOLLHOCTAMMU. OH
ocHaLleH cuctemon 6espasbopHon monkn (CIP)
N aBTOMaTM4eCKMMM NpoLefypamMm O4UCTKH,
KoTopble obecneynBatoT HU3KME 3aTpaThbl Ha
TeXHU4Yeckoe obcnyxmBaHue n 3aMeHy aetanem

B ripouecce aearsikoronm3auunn.



[Mpon3BoaCcTBO CBETMOMO U
©e3ankoronsHoOro nMea

Cwucrtema ncnonb3yeT cnmparsbHble
MeMbpaHHble PUNBLTPYIOLLNE 3NTIEMEHTDI
obGpaTHOro ocmoca B KOHurypaumm, kotopas
obecneymBaeT BbICOKME YPOBHU COOTBETCTBUS
rmrmneHmnyeckum TpeboBaHuamM. OHa BKIto4HaeT

YyeTblipe onepauuu:
lMpenBapuTenbHas KOHUEHTpauns
Aunadunerpauns
Koppekuusi ypoBHS cogepxaHus cnupta

Mocnepytowas obpaboTka

Kaxxablh n3 aTMX 3TanoB BbIMNOMHAETCS Npu
Temnepartype He Bbiwe 10-20 °C, yT0
obecneymBaeT Npon3BOACTBO
BbICOKOKa4eCTBEHHOro 6e3ankoronbHoro

nmBa, Ha BKYC KOTOPOro He BITINUAET Harpes.

MembpaHbl paszgensatoT nogaBaemMoe nNMBo Ha
ABa notoka. [oTok nepmearta, COCTOALMNN U3
BOAbI 1 CcriMpTa, NPOXOAUT Yepe3 meMbpaHbl.
[MoTOK peTeHTaTa, COCTOALWMN N3
KOHLEHTPMPOBaHHbIX 6EMNKOB, LIBETOBbLIX U
apomMaTU4eCcKnx coeguHeHN, He NPOXoauT
MeMbpaHbl 1 BO3BpaLlaeTcs obpaTtHO B

NMWBHOW pe3epBsyap.

OpwuruHanbHoe NMBO 13 pe3epByapa Ans NuBa
nepeka4mBaeTcs B YCTPOUCTBO
Aeankoronusauuu. 3atem Ba nuTaroLmnx
Hacoca goBoasaT AasneHue go 35 6ap. B atot
MOMEHT NMUBO BBOAUTCS B NEPBbLIA KOHTYP, rae

HacoC UMPKYNMpYeT ero no MemépaHam.

=
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Diafitration water treatment

OT1an 1. MNpegBaputensHas
KOHLEeHTpauus

Ha atom atane ymeHbLuaeTcs obbem
nogasaemMoro nuea. [locne NpoxoxaeHns
Yyepes membpaHHble MOAYNM nogaBaemMoe
NMBO LIMPKYNUPYET B 3aMKHYTOM LIMKIE Yepes
A031POBOYHLIN pe3epsyap. Nepmeat
yaanseTcs, a peTeHTaT BO3BpallaeTcs B
pesepByap 4515 NMBa A0 Tex nop, noka He
OyaeT 4OCTUrHYTO Tpebyemoe yMeHbLueHne

obbema.

OT1an 2. lNpouecc agnadunerpaymm

OTOT aTan BKMYaEeT BbiMbIBaHME CNMpTa C
ncnonb3oBaHveM guadunsrtpauun. MpuHumn
MOXOX Ha aTan npeaBapuUTENbHON
KOHLEHTpaLumK, Ho Tenepb AobasnseTcs
AvadunbsTpaumnoHHas Boga. B xoge atana
AvadunsTpaLmmn coaepkaHme ankorons
YyMeHbLUaeTcsi o 3HaYeHus1, KOTopoe
TpebyeTcsa AN KOHEYHOro

crnaboarnkoronbHoOro nN1ea.

OT1an 3. Koppekumst ypoBHS

coaepXxaHus cnupTa



PeTeHTaT 13 NepBOro KOHTypa NepexoauT BO
BTOPOW KOHTYP U LMPKYNUPYET B 3aMKHYTOM

LMKIe Yyepe3 MembpaHbl BO BTOPOM KOHTYpE.

PeTeHTaT 13 BTOPOro KOHTypa BO3BpaLlaeTcs
B pe3epByap A N1Ba Yepes KnanaH cbpoca
AasrieHusi. Mepmeat 13 BCeX KOHTYpOB
cobupaeTcsi U TGO HanpaBnsieTcs Ha CruB,
nMBo coxpaHsieTcst ANs NPOMbIBKN BOAOW B

cnegytowem umkne CIP.

[M1BO B MEMOpPaHHOM MoAyfe OOSMKHO
npoTekaTb napannenbHO NOBEPXHOCTU
MeMbpaHbl, 4TO obecneynBaeT YUCTOTY
MeMbpaH (nonepeyHbiv NOToK). 3a cyer
ctatmnyeckoro aasnenus 30-35 6ap
HebonbLIne MOnekynbl, Takne Kak Boga u
CMuVpT, NPOAaBNUBAOTCH Yepe3 MemMopaHy,
Torga Kak 6onbLune Monekynbl, Takme Kak
Genkun, apomaTn3aTopbl 1 LIBETOBbIE
COeaVHEHVS, 3a4epXMBatoTcsa. ATu
COeOVHEHMS OCTaloTCA B peTeHTaTe. JTo
OCHOBHbIE MPUHUMMbI, NieXallmMe B OCHOBE

npon3BoacCTBa ©e3ankoronbHOro nNuBea.

Mocne gnadunesTpauny NMBO OOMOMNHUTESNBHO
KoppekTupytoT gobaBneHmnem
[eas3ppoBaHHOM BOAbI B 4O3UPOBOYHbLIN
pesepByap. JTO NO3BONSET 4OCTUYb
TpebyemMoro KOHEYHOro cogepXaHus cnmpTta u
3KCTpakTa ans cnaboankorosbHOro Unm
©e3ankoronbHOro nuea n o6ecneynTb TOHKYHO
Koppekumto Bkyca. Konnvectso fobasneHHom
AeaspupoBaHHON BoAbl 0OLIYHO COBMagaeT C

KOJIN4EeCTBOM MnepmMearta Ha NnepBoM 3Tane.

OT1an 4. lNocneaytowasn obpaboTtka

,D,eaJ'IKOFOJ'IVI3OBaHHOMy nMBy MOXHO npunaaTtb
ero ocobble CBOMCTBA 3a CYET perynmpoBkn

ypoBHsi CO,, uBeTa unu Bkyca.

JT0 peweHune gearnkoronm3aunmm asndetcd 4aCTblo LLULMPOKOro CreKkTpa

MeMOpPaHHbIX TEXHOMOIMI

MembpaHHasa dounbTpaumsa 4na yaaneHust cnmpta ua nMea AOMONHAET psi APYrMX TEXHOMNOMMIA

cenapauun, npeanaraemMbix komnaHuen Alfa Laval. 3to rapaHTupyert, 4TO Mbl BCergaa B COCTOAHNN

npenoctaBnUTb BaM naearibHoe pelieHne anqa salero KOHKpETHOro npouecca. |/|CI'IOJ'Ib3y$|

MeM6paHHyPO cbmanpauvno oTAeribHO Ui B Co4eTaHnn C HalmmMm aCCOPTUMEHTOM Ll,eHTpl/I(*)yF,

OEKaHTEePHbIX Ll,eHTpVI(byI' nnn I/ICI'IapVITeJ'IeVI, Bbl MOXETE CKOPPEKTNPOBAThb Ball npouecc

nMBoBapeHnd B COOTBETCTBUN C Tpe6OBaHMFIMM BallMX TEKYLLNX U 6yp,yu.|,l/|x KIMMEHTOB.
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