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Postupom ¢asu sa poZiadavky pivovarnictva a pivovarnickeho
priemyslu na filtraciu zvysili a sustredili sa hlavne na zdokona-
lené filtrovanie, tj. zlepgenu kvalitu filtratu (zakal, CGiastocky, bunky
kvasiniek), ziepSent ekonomiku, tj. zniZzenie prevadzkovych na-
kladov uSetrenim pracovnej sily, prostriedkov na filtraciu a vody.

Pred priblizne dvomi rokmi zacala firma KHS uvadzat na trh
novld generaciu svieCkovych filtrov pre kremelinovl naplavo-
vaciu filtraciu a PVPP stabilizaciu.

1 PRECO SA VYSKUM ZAMERIAVA NA SYSTEM
SVIECKOVYCH FILTROV?

Tradiéne su v pivovaroch v prevadzke tri druhy filtrovych
systemov;

— doskové a ramové filtre

— harizontdine sitové filtre

- svieckove filtre.

Doskovy a ramovy filter je dobre zavedeny a overeny filt-
rovy systém, ktory poskytuje vynikajicu kvalitu filtratu. Filter
sa da jednoducho rozsirit a upravit na Specifické prietokové
rychlosti, jednoducho sa s nim pracuje a lahko sa udrZiava.
Nevyhodou doskového a ramového filtra je pracna prevadzka,
resp. cistenie po filtracii, navyse sa filter neda upine automa-
tizovat. Pri vyprazdneni kremeliny a oplachnuti a éisteni do-
siek a ramov je potrebné fillter manualne otvorif. Filter je otvo-
reny systém”, otvoreny do okolitého prostredia,

Horizontalny sitovy filter je filtrovy systém v uzatvorenej na-
dobe, prevadzkovany automaticky aj manualine, a je to spo-
lahlivy zavedeny systém, ktory poskytuje vhodni kvalitu filt-
ratu. Systém horizontdlneho sitoveho filtra moZze byt
predmetom vyberu hlavne pre pivovary s malymi varkami a via-
cerymi vyrabanymi znackami. Filter umozZfuje vytlaéil pivo ply-
nom (CO,) po filtracii a tym zabrénit faze pivo — voda, aby pre-
tekala pred alebo po filtracii (majte na mysli, Ze extrakt zostava
v neusadenom kale). Problémy s horizontdlnym sitovym filt-
rom sa vytvaraju na jednej strane zloZitou technickou konst-
rukciou a na druhej strane aplikovanim velkej sily, ked filter
pri vyprazdfovani kremeliny rotuje. Ako dynamicky systém
s velkym namahanim loZisk, tesneni a prvkov filtra, filter vie-
obecne vyZaduje velmi intenzivny a staly servis, najma ak sa
filtraény systém pouziva niekolko rokov. Vzhladom na kompli-
kovanu lechnicky konétrukeiu je system drahsi ako svieckovy
filter s porovnatelnou kapacitou.

Svieckovy filter je staticky filtracny systém, ktory nema éasti
vystavené opotrebovaniu a oderu. Je to nekomplikovana kon-
trukcia, filter sa jednoducho prevadzkuje, udrzuje a obslu-
huje. Pri spravne| prevadzke dava filter pri filtrovani primerang
vysledky. Filter je mozné prevadzkoval manualne alebo auto-
maticky. PretoZe predfiltracia a posledna filtracia sa da pine
vyuZit na zmiesanie pred filtrom, tvorba faz pivo - voda (hlava
a chvost") uZ nie je nevyhodou.

Vzhladom na vyhody tohto filtraéného systému sme za-
merali nas vyskum na svieckové filtre a vyvinuli sme novi ge-
neraciu filtrov pre naplavovaciu filtraciu a PVPP stabilizaciu.

2 O SU HLAVNE PROBLEMY PRI NAPLAVOVACE.J
FILTRACHI?
Hlavnymi problémami pri prevadzke kremelinovych syste-
maov filtrovania su:
— celkova spotreba kremeliny a manipulacia s odpadovou kre-
melinou
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Over the years the brewing and beverage industry
requirements regarding filtration increased with focus mainly
on advanced filtration i.e. improved quality of filtrate {(haze,
particles, yeast cells), improved economics ie. reducing
operating costs by saving manpower, filter aid and water.

About two years ago we started to introduce to the market
a new generation of candle filters for Kieselguhr precoat
filtration and PVPP stabilisation.

1 WHY FOCUSSING RESEARCH ON CANDLE FILTER
SYSTEMS ?

Three types of filter systems are traditionally in breweries
in operation:

— Plate and frame filter (sheet filter)

— Horizontal leaf filters and

— Candle filters.

The plate and frame filter is a well established, well proven
filter system producing excellent filtrate quality. The filter is easily
extended and adjusted to specific flow rates and the filter is
relatively easy to operale, easy to maintain. The disadvantage
of the plate and frame filter is the labour intensive cperation resp.
cleaning after filtration, in addition the filter cannot be complete
automated. You need to open filter for manual discharge of
Kieselguhr and for rinsing and cleaning of plates and frames.
Filter is an ,open system”, open to ambient environment.

The horizontal leaf filter is a closed vessel filter system for
manual and automated operation, a reliable established
system producing suitable filtrate quality. The horizontal leaf
filter might be the system of choice in particular for breweries
with small batches and many brands. The filter allows the
push-out of beer with gas (CO.) after filtration, thus to prevent
any beer-water phase as pre- or post running (please keep in
mind that extract remains in slurry). The problems with the
horizontal leaf filter are generated on one hand by the complex
technical construction and on the other hand by the heavy
forces applied when the filter is in rotation for kieselguhr
discharge. As a dynamic system with heavy stress to bearings,
gaskets and filter elements. The filter in general requires very
intensive and permanent service, particularly after the filter
system is operated for some years. Due to the sophisticated
technical construction the system is more expensive than
a candle filter with comparable capacity.

The candle filter is a static filter system with no wear and
tear parts. It is an uncomplicated construction, thus the filter
is easy to operate, easy to service, easy to maintain. Operated
correctly the filter produces prime filter results. Filter can be
operated manually and in automatic version. Since pre- and
last run can be fully utilised for blending in front of the filter
the production of water-beer phases (,head and tail") is not
a disadvantage any more.

Due to the advantages of that filter system we have
concentrated our research on candle filters and developed a new
generation of filters for precoat filtration and PVPP stabilisation.

2 WHAT ARE THE MAJOR PROBLEMS WITH PRECOAT
FILTRATION?
The main concerns operating kieselguhr filtration systems

are:

— the overall consumption of Kieselguhr and the management
of waste Kieselguhr,
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— naplavenie filtra hrubou kremelinou

— kvalita filtratu, ¢o znamena, ze ¢iastocky kremeliny su tran-
sportované do zachytavacieho filtra, do nadrzi s ¢irym pi-
vom a dokonca aj do flias.

DalSimi délezitymi aspektmi pri diskusii o filtracii st pre-

vadzkové naklady, ktoré si podmienené hlavne:

— spotrebou vody pri isteni filtra po filtracii

— potrebnym &asom pri procese Cistenia a vSeobecne pre
opéatovné uvedenie filtra do prevadzky

— ¢asom a usilim potrebnym na udrzbu a servis filtra.

Dalsim bodom diskusie pri navrhovani svieékovych filtrov
je €asto plocha filtra Specificka pre uréitu kapacitu filtra. K to-
muto aspektu patri vplyv plochy filtra na vysledok filtracie
v zmysle dizky filtracie a tvorby zakalu.

A nakoniec sa vytvaraju problémy vzhladom na nedosta-
to€né vybavenie filtra na prevadzkovanie a regulaciu. Disku-
tované je najma instalovanie frekvencne riadeného cerpadia,
ktoré davkuje pivo a ktorym sa nastavuje prietok a pouzitie
zloZitého zakalometra, aby sa mohla kontrolovat tvorba za-
kalu na vystupe z filtra.

3 AKE SU TECHNICKE INOVACIE NOVEHO
SVIECKOVEHO FILTRA?
Hlavné zmeny a optimalizacie:

— nova konstrukcia filtrovej sviecky

— novo vyvinuty systém Cistenia

— nova hlava sviecky s bajonetovym upinanim

— novy distribltor suroviny pre zasobovanie nefiltratom.

3.1 Nova filtrova sviecka

Sviecka ako prvok filtra ma Uplne novt konstrukciu. Terajsi
priemer sviecky je 34 mm.

V ponuke st dva tandardné rozmery sviecok, jeden s diz-
kou 1400 mm a druhy pre vaésie kapacity s dizkou 1800 mm.
Efektivna stcast sviecky pozostava z perforovanej rurkovej
konétrukcie s otvormi so Sirkou 30 um.

Vyznam novej konstrukcie je trojnasobny:

— kon&trukcia umozriuje redukovanie a vyluc¢enie hrubej kre-
meliny z naplavu (v zavislosti od filtrovatelnosti),

— celkova spotreba kremeliny sa da znizit,

— manipulacia s kremelinou sa zjednodusi a je potrebny ovela
kratsi ¢as na pripravu naplavu a filtra.

3.2 Novy systém cistenia

Po vyprazdneni kremeliny zo svie¢ok a z nadoby je po-
trebné tieto vycistit a treba odstranit aj prilnuté zvysky. Na &i-
stenie filtra po filtracii sa bezne pouzivalo velké mnoZstvo
vody. ZvyCajne sa nadoba dva az trikrat Uplne zaplavila. Po
privedeni vzduchu sa vytvoril efekt uréitého viru, ktory Cistil
elementy, steny nadoby a oddelovaciu dosku. Tento postup si
vyzadoval mnozstvo vody, zodpovedajice dvom az trom ob-
jemom nadoby.

Na zniZenie spotreby vody sa pouzivali rozli¢né technické
inovacie filtra. Na uSetrenie vody sa na vrchu hlavy sviecky in-
Stalovalo zariadenie s tzv. prstencovym filmom. Tento prvok,
vyrobeny z nehrdzavejlcej ocele zabezpecuje, aby vymyva-
cia voda uniformne pretekala po celej diagonalnej ¢asti med-
zidosky.

V kaZdej sviecke sa vytvara nepretrZity prstencovy film vody
s definovanou hribkou. Vodny film sa pomocou periodickych
impulzov stla¢enym vzduchom nepravidelne pretlaca cez kli-
novité otvory prvkov filtra, ¢im sa vytvara tryskovy prudnicovy
postrek pozdiz celej dizky svieCok. Postup sa Styri az patkrat
opakuje, ¢im sa sviecky za kratky ¢as perfektne vycistia s ve-
Imi malym mnozstvom potrebnej vody.

Nie je uz potrebné zaplavenie filtra. Do kupoly nadoby je
nainstalovana priecka, aby sa zabezpedcila rovhomerna di-
stribucia vody na vrchu montaZneho taniera po¢as &istenia pri
opacnom smere prudenia. Kazda sviecka vo svieckovej ma-
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— the precoating of filter with coarse Kieselguhr,

— the filtrate quality, that means Kieselguhr particles transported
into trapfilter, into bright beer tank and even into the bottle.
The other important aspects discussing filtration are the

operating expenses, which are mainly related to:

— water consumption for cleaning filter after filtration,

— time required for cleaning process and in general for the
reconditioning of the filter,

— time and efforts necessary for maintenance and service of
filter.

Another point of discussion designing candle filters often
is the filter surface specified for a certain filter capacity. To this
aspect is belonging the effect of the filter surface on filter
results in terms of filter run length and haze values.

Finally problems are generated due to insufficient operation
and control equipment for filter. In discussion mainly is the
installation of a frequency controlled beer supply pump for
adjusting flow and the application of a sophisticated turbidity
meter to control haze at filter outlet.

3 WHAT ARE THE TECHNICAL INNOVATIONS OF THE
NEW CANDLE FILTER?
The major modifications and optimisations include:

— new design of filter candle,

— newly developed cleaning system,

— new candle head with bayonet fixture,

— new infeed distributor for unfiltrate supply.

3.1 The new filter candle

The candle as the filter element was completely re-
designed. The candle diameter now is 34 mm.

Two standard sizes of candles are available, one with 1.400
mm and the other for larger capacities with 1.800 mm of length.
The effective part of candle consists of a slotted tube
construction with gaps of 30 pm width.

The significance of the new design is threefold:

— the design allows sometimes the reduction and elimination
of the coarse kieselguhr for precoat. (depending on
filterability),

— the overall consumption of kieselguhr can be reduced,

—the handling of kieselguhr is simplified and much shorter
times are required for precoat and filter preparation.

3.2 The new cleaning system

After the discharge of kieselguhr the candles and the vessel
are to be cleaned and residues still adhering must be removed.
A lot of water was commonly required for cleaning of filter after
filtration. Usually the vessel was completely flooded, on
average two or three times. With injection of air a kind of
whirlpool effect was generated to clean elements, vessel walls
and mounting plate. This procedure is requiring water
equivalent to two or three times the vessel volume.

In order to reduce consumption of water various technical
innavations have been integrated in the filter. For water saving
a so-called trickle film device has been installed on top of the
candle head. The element made of stainless steel ensures
that the backwashing water builds up uniformly over the whole
cross section of the mounting plate.

A continuos water trickling film of defined thickness is formed
inside each candle. With periodic pulses of compressed air the
water film is abruptly forced through the wedge-shaped gaps
of the filter element creating a nozzle-type jet spraying over the
whole length of the candles. The procedure is repeated four or
five times cleaning the candle perfectly in very short time and
with very low quantity of water required.

There is no need for flooding of filter anymore. A baffle
element is installed in the vessel dome to ensure uniform
distribution of water on top of the mounting plate during
cleaning in reverse flow direction. Each candle in the candle
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trici dostava rovnaké mnozstvo vody, aby sa zabezpecila rov-
naka ucinnost Cistenia kazdej sviecky.

Zvyskovu kremelinu na stenach nadoby a oddelovacej
doske je taktiez potrebné odstranit. Steny nadoby sa efek-
tivne Cistia pomocou systému Specialneho tryskového po-
streku, tzv. ,eco control“ systému, ktory usetri znaéné mnoz-
stvo vody. Novy systém postrekoveho Cistenia nielen Setri
vodu, ale aj zlepSuje uéinok &istenia. Vodny film kaskado-
vito te¢uci nadol stenami nadoby ma ovela vyssiu rychlost
nez stlpajlca alebo klesajica hladina vody pri zaplaveni
nadoby a jej vypusteni, ako sa to aplikuje pri predo$lom po-
stupe ¢istenia.

Nova konstrukcia Cistenia filtra Setri znaéné mnozstvo vody
a Cas pri tomto postupe — cca 80 % vody sa da usetrit pri po-
rovnani s dvojnasobnym zaplavenim nadoby a na Cistenie je
potrebné o cca 75 % menej Gasu. Cistenie prvkov filtra a na-
doby sa teraz vykona za 5 az 10 minat v porovnani so 40 az
45 minutami, ktoré boli potrebné predtym.

3.3 Nova hlava sviecky

Nova konstrukcia hlavy sviec¢ky je systémom s bajoneto-
vym upinanim, ktory efektivne zniZuje pracnost pri skladani
a rozmontovani filtra a zlepSuje bezpecnost pri praci. Filtrova
sviecka ,z jedného kusa“ je behom péar sekund pripevnena
pomocou viozky do bajonetového systému montazneho tanie-
ra, pricom ho oto¢i v 90stupfiovom uhle.

Ako uZ bolo spomenuté, hlavnym tcéelom novej konstruk-
cie sviecky bolo zjednodusit udrzbu a servisné prace. Pretoze
udrzba a instalovanie je jednoduchd, svietku méze nasunut
alebo vybrat len jedna osoba. Znacny €as, ktory bol predtym
potrebny na pripravu, zloZenie a udrzbu filtra, sa pri novom
systéme upevnenia drasticky zredukoval. Nova sviecka je kon-
Struovana tak, aby bola volne pristupna od hornych az po vnu-
torné elementy. Vzhladom na volny pristup k elementom mézu
byt tieto periodicky kontrolované endoskopickou kamerou, pri-
¢om su stale nainstalované. Kontrola a v pripade potreby aj
distenie vysokotlakovym prudom je mozné bez toho, aby sa
svieCky vyberali von z filtra. Na periodicky vedenu prehliadku
nadoby a elementov filtra v su¢asnosti netreba viac ako jednu
az dve hodiny.

3.4 Nové dno sviecky

Podas naplavovania a pouzivania vysokého tlaku st jemné
diastocky kremeliny pretlacané cez otvory na povrchu filtra.
Po uréitom Case prevadzky sa kremelina nahromadi na dne
vo vnutri sviecky. Aby sa zabranilo sedimentacii CiastoCiek kre-
meliny na dne sviecky, je toto dno vybavené Specialnym za-
riadenim z nehrdzavejlcej ocele.

Jemné Ciastocky kremeliny su teraz vytlaéané zo sviecky
pomocou prudiacej kvapaliny. Kremelina sa nembze ¢asom
hromadit a nestava sa teda biologickym problémom.

4 VPLYV KONSTRUKCIE POVRCHU NA
TECHNOLOGICKE VYSLEDKY

Neustale sa vedu diskusie o vypocte a stanoveni povrchu
filtra pre uréitt kapacitu filtra. Tradiény vSeobecny predpoklad
bol, Ze na ziskanie nominalnej kapacity filtra sa nominalny po-
vrch filtra v metroch Stvorcovych nasobil 5 hl na meter Stvor-
covy a hodinu.

Cielom nedavnych prevadzkovych skusok bolo zistit vplyv
zataze nového filtra na technologické vysledky filtracie piva.
Svieckovy filter v tomto pripade bol poloautomaticky filtraény
systém, vybaveny frekvenéne riadenym Cerpadlom piva a au-
tomatickym cirkulaénym okruhom zavislym na vystraznej sig-
nalizacii.

Komponenty meracej techniky obsahovali:

— 11stupnovy fotometer inStalovany pred filtrom,
— dvojuhlovy fotometer s 25 a 90 stupnami v linii filtratu,
— referenény 25stupriovy fotometer tiez v linii filtratu.
Navyse sa kontrolovala aj hladina kyslika a pévodna hustota.
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matrix is supplied with the same amount of water to guaranty
that each candle is equally and effectively cleaned.

The residual kieselguhr on vessel wall and mounting plate
is to be removed as well. The vessel walls are cleaned effectively
with the help of a special jet spray system, the so-called ,eco
control“ system saving a significant amount of water. The novel
spray cleaning system not only saves water but also improves
cleaning effect. The falling water film cascading down the vessel
wall has a much higher velocity than the rising respectively
falling water level while flooding and emptying the vessel as
applied in previous cleaning procedures.

The new design for filter cleaning is saving a significant
amount of water and time for the procedure: Approx. 80 % of
water can be saved compared with a two-times vessel flooding
and approx. 75 % less time is required for cleaning. Cleaning
of filter elements and filter vessel is completed now within 5 to
10 minutes compared with 40 to 45 minutes previously required.

3.3 The new candle head

The newly designed candle head features a bayonet type
fastening system, which is effectively reducing labour efforts
required for assembling and disassembling filter and
improving operational safety.

The ,one-piece” filter candle is fixed within seconds by
insertion candle in the bayonet system of mounting plate and
turning it in an 90 degree angle. Just one person can insert
and remove candle for easy installation and easy
maintenance. The considerable amount of time required
previously for setting-up, assembling and maintaining filter is
drastically reduced with the new fastening system. As
mentioned one main purpose of the re-engineering of candle
was to simplify maintenance and service work. The new candle
is designed with free access from the top to the inside of the
elements. Due to the free access the elements can be
periodically inspected with an endoscopic camera while the
elements are still installed. The inspection and — if required —
cleaning with a high-pressure jet is possible without having
the candles removed out of filter. A periodically conducted
examination of vessel and filter elements is now requiring not
more than one to two hours.

3.4 The new candle bottom

During precoat and with high pressures applied fine
particles of Kieselguhr are forced through the gaps of filter
surface. After a period of operation Kieselguhr is piling up at
the bottom inside the candle. To prevent sedimentation of
Kieselguhr particles the candle bottom is equipped with
a special device made of stainless steel.

The fine kieselguhr particles now are forced up and out of
the candle by the fluid velocity. Kieselguhr cannot pile up over
time and cannot become a biological problem point.

4 EFFECTS OF SURFACE DESIGN ON
TECHNOLOGICAL RESULTS

There is often discussion about the calculation and
determination of the filter surface for a certain filter capacity.
The traditional general assumption was to multiply the nominal
filter surface in square meters with 5 hl per square meter and
hour to get to the nominal filter capacity.

It was an objective of recent field tests to learn about the
effects of the surface load of the new filter on the technological
results of beer filtration. The candle filter in this case was a semi-
automatic filter system equipped with a frequency controlled
beer pump and an automatic alarm-dependent circulation circuit.

The measuring technique components included:

—a 11 degree photometer installed in front of filter,

— atwo-angle photometer with 25 and 90 degrees in the filtrate
line,

— for reference a 25 degree photometer also in the filtrate line.

In addition the oxygen levels and the original gravity were
controlled.
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Obr. 1/Fig. 1 Vplyv zataZenia plochy na pokles tlaku / Effect on Sur-
face Load and Pressure Drop
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Pocas procesu filtracie sa priebezne odoberali vzorky. Pivo
sa filtrovalo pri rozliénom zatazeni plochy. Skusky sa vykona-
vali pri: 4 hl/m?h, 4,5 hl/m?h a pri 5,5 hi/m?h.
Cielom skusky bolo predovsetkym skontrolovat zakal v roz-
sahu 25° a 90°, vzrast tlaku za hodinu a kvalitu mikrobiolo-
gickej filtracie.

NiZsie zataZenie plochy a niZsi vzrast tlaku

Ako vyplyva z obr. 1, vzrast tlaku za hodinu bol jasne naj-
nizsi pre znizené zatazenie plochy.

Optimalne rieSenie reprezentuje v tomto pripade hodnota
4 hl/m2h. Vysledkom je, Ze pracovny ¢as filtra sa moZe predizit,
pricom sa dosiahne vacsia plocha filtra pri tej istej hodinove;j
kapacite filtra — alebo inymi slovami — zvySenim plochy filtra sa
zvy$i pracovny ¢as filtra a optimalne vyuzitie kapacity filtra.

NiZsie zataZenie plochy a zlepsené hodnoty zakalu

Nizsie zataZenie plochy (obr. 2) ma kladny vplyv na hod-
noty zakalu, a to pre 25 aj 90 stupnovy signal. Zatial ¢o roz-
diel medzi filtraciou pri 4,5 hl/m?h a 5,5 hl/m?h bol len mierny,
tieto dve hodnoty sa znaéne liSili pri porovnani s vysledkami
skusky pri filtracii pri 4 hl/m2h.

Tento vysledok je ddlezity (obr. 3) zvlast pre systémy s filt-
raciou po prude, ako je zachytavaci filter, membranovy alebo
plachtovy filter. Zivotnost tychto filtraénych systémov sa
znaéne predizi vzhladom na prechod menej CiastoCiek.

Nizsie zataZenie plochy a mikrobiologické vysledky

Skuska mikrobiologického Géinku (Tab. 1) pri réznom za-
taZeni plochy sa vykonala bez zavad vo vSetkych pripa-
doch.Vysledky boli vynikajuce aj pri maximalnych diferencial-
nych tlakoch na konci filtracie (17 h).

V celkovom suhrne je zrejmé, Ze vysledky filtracie boli pod-
statne lepsie pri nizSom zataZeni plochy filtra nez pri vy§Som
zataZeni. Vysledky skusok jasne poukazuju na déleZitost vy-
poctu optimalneho usporiadania filtra pri jeho konstrukeii, pre-
toZze pri rovnakom nominalnom vykone sa mézu dosiahnut
rézne technologické vysledky.

Obr. 3/Fig. 3 Vplyv zataZenia plochy na hodnoty zakalu (90°) / Effect
on Surface Load on Turbidity Value (90°)
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Obr. 2/Fig. 2 Vplyv zataZenia plochy na hodnoty zakalu (25°) / Effect
on Surface Load on Turbidity Value (25°)
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Samples were taken continuously during the filtration
process. Beer was filtered under various surface loads. Tests
were performed at 4 hl/m?h, 4,5 hi/m?h and at 5,5 hl/m?h.

The objective of the test was primarily to control the turbidity
in the 25° and 90° range, the pressure increase per hour and
the quality of the microbiological filtration.

Lower Surface Load and Less Pressure Increase

As can be seen (Fig. 1) the hourly increase in pressure was
clearly the lowest for the decreased surface load.

The 4 hl/m2h option represented the optimum solution in
this case. The result is the filter run time can be lengthened
with the availability of more filter surface for the same hourly
filter capacity, or in other words: the increase of the filter
surface increases the filter run time and the optimal utilisation
of filter capacity.

Lower Surface Load and Improved Turbidity Values
Lower surface loads (Fig. 2) had a positive effect on the
turbidity values, both on the 25 and the 90 degree signal. While
the difference between filtration at 4.5 hl/m?h and 5,5
hl/m2h was only slight, these two values differed considerably
in comparison to the test results of the 4 hl/m?h filtration.
This result (Fig. 3) is important especially for the
downstream filtration systems, such as trap, membrane or
sheetfilter. The service life of these filter systems is lengthened
significantly due to the passage of fewer particles.

Lower Surface Load and Microbiological Results

Tests of the microbiological effects (Tab. 7) under various
surface loads were completed without deficiencies in all cases.
The results were outstanding even under maximum differential
pressures at the end of filtration (17 hours).

In summary it became apparent that the results of filtration
were considerably better under lower filter surface loads than
under higher loads. The test results clearly indicate the
importance of calculating the optimum filter layout designing
filter since varying technological results can be achieved with
equal nominal outputs.

Tab. 1/Table 1 Vplyv zataZenia plochy na mikrobiologické vysledky /
Effect on Surface Load on Microbiological Results

Time Pressure Differential NBB-after MF MBH after
Inlet Pressure 10 days 3/7/10 days
[hl/m2.h] [bar]

03:10 2,1 0 oB 0/0/0
04:10 26 03 0B 0/1 KH/-
05:10 24 06 oB 0/2 KH/-
06:10 3,3 09 oB 0/0/0
07:10 3,7 1,14 oB 0/0/0
08:10 41 1,36 oB 0/0/0
10:10 4,87 2,05 oB 0/0/0
12:10 4,86 L oB 0/0/0
14:10 57 34 oB 0/0/0
16:00 6,9 43 oB 0/0/0
16:30 71 45 oB 0/0/0
17:00 73 4.7 oB 0/0/0
18:00 7.9 52 oB 0/0/0
19:00 7.9 56 oB 0/0/0
19:30 8,7 59 oB 0/0/0




Vyhoda instalovania dvojuhlového merania zakalu je ta, ze
tu existuje moznost generovat viac informacii o kvalite filtro-
vaného piva. Hodnota 90° je indikatorom proteinov a Ciasto-
¢iek pod 1 um. Hodnota 25° je indikatorom pritomnosti Cias-
tociek s rozmermi vaésimi ako 1 um, ako je kremelina a PVPP.
Inymi slovami: na zaklade hodnoty pri 25° mézete napriklad
posudit:

— pouzitie spravnej zmesi kremeliny
— stav elementov filtra.

Problémy s filtrom je jednoduch$ie spojit s pri¢inou pomo-
cou dvoch uhlov pri merani zakalu. Navy$e sa tu méze vy-
tvorit korelacia medzi hodnotou zakalu pri 25° a poctom ¢&i-
astociek v systéme detekcie Ciastociek.

5 STABILIZACIA PVPP SO SVIECKOVYM FILTROM
GETRA ECO

Az doposial je pri stabilizacii piva s PVPP najpouziva-
nejéi horizontalny sitovy filter. Prvé praktické skusenosti
firmy KHS so stabilizaciou piva s PVPP za pouzitia svie¢-
kovych filtrov sa uskuto&nili uz pred takmer 10 rokmi, ne-
mali vSak velmi presvedcivé vysledky. Hlavnymi problémami
bolo dosiahnut stabilné, rovhomerné a homogénne pokry-
tie svieCky a dokonale odstranit PVPP po procese stabili-
zacie zo sviecky.

Po finalizacii konstrukcie nového svieckového filtra tu
vznikla moznost vykonat stabilizacné skusky PVPP s tymto
druhom sviecok. Skusky sa vykonali s 30 m? svieCkovym filt-
rom v nemeckom pivovare a s ,jednosvieckovym* laboratér-
nym filtrom na univerzite v Mnichove-Weihenstephane.

Na zaklade pokusov je mozné urobit zaver, Ze nova gene-
racia svieckovych filtrov sa da uspesne pouZzit pre stabilizaciu
PVPP:

— na sviecke sa vyvinul homogénny poviak PVPP,

— hodnoty turbidity maji velmi dobre akceptovatelnu uroven,

— sviecka sa po stabilizacii Gu¢inne vycistila, nezostal na nej
Ziadny PVPP.

Novy Getra ECO je filtrany systém kvalifikovany pre sta-
bilizaciu PVPP so vSetkymi vyhodami svieckového filtra v po-
rovnani s horizontalnym sitovym filtrom.
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The advantage of an installation of a dual angle haze
measurement is that there is the possibility to generate more
information on the quality of the filtered beer. The 90 degree
value is an indication for proteins and particles below 1 micron.
The 25 degree value is an indication for the presence of
particles with size larger than one microns, such as kieselguhr
and PVPP. In other words: based on the 25 degree value you
can judge for example:

— the correct mixture of Kieselguhr used
— the condition of the filter elements.

Filter problems can be easier linked to the originating cause
using two angles for haze measurement. In addition there can
be a correlation established between the 25 degree haze value
and the particle count of particle detecting systems.

5 PVPP STABILISATION WITH GETRA ECO CANDLE
FILTER

It is so far common knowledge and practise to utilise the
horizontal leaf filter for beer stabilisation with PVPP. Our own
(KHS) first practical stabilisation runs using candle filters
almost 10 years ago were back then not of convincing nature.
The main problems were to achieve a stable, equal and
homogeneous coating of the candle and to remove properly
the PVPP after stabilisation process from the candle.

After finalising the design of the new candle filter there was
the opportunity to make PVPP stabilisation tests with this type
of candles. The tests have been conducted with the 30 m?
candle filter at a German breweryand with a ,one-candle“-lab
filter at the university of Munich-Weihenstephan.

It can be concluded from the trials, that the new generation
of candle filter can be successfully utilised for PVPP
stabilisation:

— a homogeneous coat of PVPP has developed on the candle,

— the turbidity values are of very acceptable level

—the candle was efficiently cleaned after stabilisation, no
PVPP remained at candle.

The new Getra ECO is a filter system qualified for PVPP
stabilisation with all the advantages of the candle filter
compared with the horizontal leaf filter.

Zpracovano na zakladé prednasky na 3. mezinarodni pivovarské a sladarskeé konferenci v Bratislavé.
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Jording, C.: Inovacie naplavovacej filtracie. Kvasny Prum. 48,
2002, ¢. 11-12, s. 314-318.

Firma KHS vyvinula a v pivovaroch vyskusala novy svieckovy fil-
ter INNOFILL GETRA ECO, ktory vyznamne zvySuje ekonomiku na-
plavovacej filtracie a stabilizacie piva. Technické inovacie zahrmaju
konstrukciu hlavy sviecky a tesniaci system, matrix sviecok, kapacitu
naplavu kremeliny, Cistiaci systém filtracnych elementov a filtracnej
nadoby, odvzdusnovaci systém filtraénej nadoby a distriblciu pine-
nia. Naplavovacia filtracia piva (s DE) vyznamne Setr{ pivovarsky ope-
racny filter vdaka zniZeniu spotreby vody na Cistenie, znizeniu spo-
treby kremeliny, zniZeniu operac¢ného ¢asu, servisu a udrZiavaniu filtra
a kvali prediZeniu filtraéného cyklu. Navy$e sa da svieckovy filter vy-
uzit na stabilizaciu piva s PVPP.

Jérding, C.: Innovation in Precoat Beer Filtration. Kvasny Prum.
48, 2002, No. 11-12, p. 314-318.

A new KHS candle filter system INNOFILL GETRA ECO was de-
veloped and tested in breweries significantly improving economics of
precoat beer filtration and stabilisation of beer. The technical innova-
tions include construction of candle head and fastening system,
candle matrix, kieselgur intake capacity, cleaning system of filter. Ele-
ments and filter vessel, deaeration system of filter vessel and infeed
distributor. Precoat beer filtration (with DE) results in major savings
for brewery operating filter due to reduced water consumption for
cleaning, reduced kieselguhr consumption, reduced time consump-
tion for operation, servicing and maintaining filter and due to achie-
ving longer filter cycles. In addition it was objective of development
to utilize candle filter also for PVPP stabilisation.

Jording, C.: Innovationen der Anschwemmfiltration. Kvasny
Prum., 48, 2002, Nr. 11-12, S. 314-318.

Die Firma KHS entwickelte und erprobte im Brauereibetrieb einen
neuen Kerzenfilter — INNOFILL GETRA ECO, der eine betrachtliche
Erhdhung der Wirtschaftlichkeit der Anschwemmfiltration und Biers-
tabilisierung ermdglicht. Die technischen Innovationen betreffen die
Konstruktion des Kerzenkopfes und das Dichtungssystem, die Ker-
zenmatrix, die Kapazitat der Kieselguranschwemmung, das Reini-
gungssystem der Filtrationselemente und das Filtrationsgefésses,
das Entliftungssystem des Filtrationgefdsses und die Fillungsdistri-
bution. Die Anschwemmfiltration des Bieres (mit DE) bringt bedeu-
tende Besserungen in das gesamte Operationssystem der Bierfiltra-
tion durch Senkung des Wasserverbrauchs fir Reinigung. Senkung
des Kieselgurverbrauchs, Verkiirzung der Operationszeiten fir Filt-
ration, Service und Wartung des Filters und auch durch Verlangerung
des Filtrationszyklus. Ausserdem kann der Kerzenfilter zur Stabilisi-
erung des Bieres mit PVPP eingesetzt werden

Wopaunr, Ll.: MogepHu3auus HaMbIBHOro (unbTpoBanus. Kvasny Prum. 48,
2002, Ho. 11-12, cTp. 314-318.

Oupma KHS paspaGortana u nposepuna Ha NPOU3BOACTBE HOBbIA NATPOHHbIA
thunsTp ¢ 0603HaueHeM INNOFILL GETRA ECO, noBbiLuatowyuit 3Ha4UTENbHbIM
o6pa3oM aheKTMBHOCTE HAMbIBHOW (UALTPALMK W cTABMAN3AUMK Niea. Beink
MOJIEPHU3POBAHL! rONOBKA NAaTPOHA, CUCTEMA YNNOTHEHWS, MATPUKC NaTPOHOB,
eMKOCTb HaMbIBaHWUS AMATOMUTA, CUCTEMA OYNCTKM (DUNbTPYIOLUMX SNEMEHTOB U
thunbTPYyOLWero pesepeyapa, cucTema feaspaumu unbLTPysLLEro pesepsyapa 1
pacnpefenenue nofauu nusa. HameieHoe uneTposaHue nuea (¢ DE) 3naum-
TenbHbIM 06pa3om GepexxeT NMBOBAPEHHLIA ONepaunoHHbIi tunbTp Gnarofaps
MOHUKEHHOMY NOTPEGNEHWIO BOALI HA OYMCTKY, NOHMAMEHWUH NoTpeGneHus gnaTo-
MHUTA, NOHWKEHWIO BPEMEHW NPOAOMKEHNS Onepaunu, 06CNyKUBAHMIO U yXOAY 33
hunbTpylOWeA YCTaHOBKOW M Gnarofapa YANMHEHWIO LMKNa (hunbTPOBaHMS.
Kpome 3T0ro MOXHO NaTpoHHbIA thunbTp Uenons3osats Ana PVPP crabunuaaumu
nuBa.



