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Scezovaci dna ve scezovacich kadich prodélala dlouhy vyvoj od difevénych dérovanych den az po nerezova dna, opatfend drazkou
s propustnosti az 18%. Otvory ve dné se vyrabéji ve tvaru drazky frézovanim, svafovanim, laserem nebo vodnim paprskem. V uvede-
ném ¢lanku jsou porovnany experimentalni vysledky ze scezovaciho provozu, pfi pouziti frézovaného i svarfovaného scezovaciho dna.
Lepsi vysledky z hlediska niz$iho obsahu kalll ve sladiné a sanitovatelnosti téchto zatizeni byly dosazeny pfi pouziti frézovanych scezo-
vacich den, doba stékani pfedku a obsah extraktu byla prakticky shodna.

Chladek, L. — Prikryl, M. — Holomkova, M. — Mazura,V.: The appraisal of experimental results from lauter process using welded
and milled bottoms of lauter tuns. Kvasny Prum. 59, 2013, No. 10-11, p. 324-328

The development of false bottoms of lauter tuns has done significant progress from perforated wooden vessels to stainless steel false
bottoms with grooves of the throughput up to 18%. The grooves in false bottom are made by milling, welding, laser or water jet. In this
article are compared experimental results from lauter process using welded and milled bottoms. Better results in terms of lower impurities
content, efficiency of sanitation process, the time of first wort passage and extract content were comparable using welded false bottom

Chladek, L. — Prikryl, M. — Holomkova, M. — Mazura,V.: Die Beurteilung der experimentalen Ergebnisse vom Lauterprozess unter
Anwendung von SchweiBsenkboden und gefrasten Senkboden des Lauterbottichs. Kvasny Prum. 59, 2013, Nr. 10-11, S. 324-328

Die Entwicklung von Senkboden des Lauterbottischs durchlief einen langen Weg, vom perforierten Holzboden bis zum mit Schlitzen
versehen Chromnickelstahlsenkboden (Durchgangsflache bis zu 18%). Die Schlitzen werden durch Frasen, Schwei3en, Laser und
Wasserstrahlschneiden hergestellt. In dem Artikel werden experimentale Ergebnisse vom Lauterproze unter Anwendung von Schweif3-
senkboden und gefrésten Senkboden des Lauterbottich verglichen. Niedrigerer Tribungsgrad der Wirze und bessere Reinigungsféa-
higkeit wurden bei dem gefrasten Senkboden erreicht, die Zeit des SuBwirzedurchgangs und Extraktgehalt war vergleichbar mit dem

SchweiBsenkboden.
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1 UvVoD

Pfi vyrobé piva je nutné po skonceni procesu rmutovani separovat
vyrobenou sladinu a pozdgji téZ vystfelky od nerozpustnych zbytkd
sladového mlata, proces separace se v pivovarech v Ceské republi-
ce provadi nejCastéji ve scezovaci kadi, zfidka ve sladinovém filtru,
proto se pozornost vénovala vyhradné scezovacim kadim. Tento
zdanlivé jednoduchy proces separace sladiny a vystielkd byva v pra-
xi nékdy ¢asové narocny, a proto se pozornost dodavatelll scezova-
cich kadi zaméfila zejména na konstrukci jalového (scezovaciho)
dna scezovaci kadé. V minulosti probihala separace kapalné faze
zpravidla ve dfevéné, Zeleznymi obru¢emi stahnuté dfevéné nadobé
vétSinou s dérovanym, slamou pokrytym dnem, pro zvySeni propust-
nosti vrstvy mlata se pouzivalo hrablo (Chladek, 2007). Tyto dfevéné
nadoby se postupem ¢asu nahrazovaly ocelovymi kddémi, které byly
vybaveny mimo vlastniho dna jes$té nade dnem kadé jesté dalSim,
Jjalovym* (scezovacim) dnem, které bylo opatfeno nejdfive kruhovy-
mi otvory, pozdéji drazkami. Prito¢nou plochu Zelezného scezova-
ciho dna predstavovala fada otvort o primeéru 0,8 az 1 mm, které se
smérem doll konicky rozsifovaly, takZze prdmér spodniho otvoru byl
az Sestkrat vétsi (Hlavacek a Lhotsky, 1966). Pruto¢na plocha téchto
otvord byla velmi mald, pfiblizné do 2 % plochy scezovaciho dna,
proto toto feSeni nebylo z dlvodu neimérné dlouhé doby procesu
scezovani a zanaseni otvord ¢asticemi mlata a obtizné Cistitelnosti
vhodné a hledalo se jiné feSeni geometrie pritocné plochy, vysled-
kem dosavadniho vyvoje byla drazka. Rovnéz se puvodni material
scezovaciho dna (ocelovy plech) nahrazoval nejdfive fosforovym
bronzem, mosazi a v souasné dobé se scezovaci dno vyrabi vy-
hradné z nerezavéjici oceli, ktera z hlediska odolnosti proti Ziravi-

Keywords: beer, first wort, second wort, lauter tun, lauterprocess,
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1 INTRODUCTION

After mashing process is necessary to separate produce aque-
ous solution, called first wort and a sparging water from insolu-
ble part, called spent grains, for this separation process, called
lautering, are in Czech Republic most used lauter tuns, that's why
this article is exclusively focused on lauter tuns. This seemingly
simple process separation of first wort and sparging water some
times is time consuming. For this reason suppliers of lauter tuns
focused on technology of false bottom manufacturing. In the past
for the separation of the liquid phase were used by iron hoop fixed
wooden vessels with perforated bottom covered by straw, for bet-
ter permeability of layer of spent grains was used a rake (Chladek,
2007). Within the time the wooden vessel had been substituted by
iron tuns with removable false bottoms with circular holes. Initially
the flow area of false bottom were holes with upper diameter ® =
0,8—-1 mm, conically extension downwards in the way that lower
diameter was 6 mm (Hlavacek and Lhotsky, 1966). Flow area
was very low, app. 2% of false bottom, the problem was long time
of lautering, clogging of holes by spent grains and very difficult
cleaning. For those reasons was a looking for another shape of
, the result was a groove. Similarly the development of suitable
material for a manufacturing of false bottom as a substitution of
wood covered stepwise phosphor bronze, brass and a stainless
steel which is exclusively used at present. Stainless steel meets
all requirements for efficient sanitation using aggressive cleaning
and disinfection agents. Solving the problem the low flow area was
the substitution of circular holes by grooves, the upper gap in the
range 0,6-0, 7 mm, the lower gap 3—4 mm, the length of groove
30-40 mm, the flow area was 5-8%. Using a material for false
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nam pIné spliuje podminky na u¢innou sanitaci bézné pouzivanymi
sanitaénimi prostfedky. Resenim problému malé pratoéné plochy
bylo nahrazeni kruhového otvoru obdélnikovym otvorem (drazkou),
s Sitkou v jeji horni ¢asti 0,6 az 0,7 mm, v dolni ¢asti 3 az 4 mm
a délkou 30 az 40 mm, prlichodnost dna se tehdy zvysila na 5 az
8 %. Pouzitim materidlu s vy$si pevnosti se mohla taky prlichodnost
dna postupné zvySovat, v souasné dobé se pohybuje v rozsahu
12 az 18 %. Pro vyrobce scezovacich kadi je pfi vyrobé scezova-
ciho dna hlavni otdzkou volba strojni technologie vyroby prito¢né
plochy scezovaciho dna, ktera méa v podstaté nasledujici moznosti:
jednak se drazky mohou do pIného dna frézovat, fezat laserem, vod-
nim paprskem, nebo se priito¢na plocha scezovaciho dna vytvori
pfivafenim nerezovych profilovanych ty€i v technologicky danych
vzdalenostech k nosnikim ze stejného materialu. Pro posouzeni
vhodnosti frézovaného a svafovaného scezovaciho dna z hlediska
rychlosti prdtoku, obsahu kal a uéinnosti sanitace byly provedeny
experimentalni prace na varné se scezovaci kadi, vybavené dvéma
geometricky shodnymi scezovacimi dny, z nichz jedno bylo vyrobe-
no frézovanim a druhé svafovanim. VSechny aktivity probihaly ve
spolupraci Ceské zemédélské univerzity v Praze a firmy ZVU Potez
a.s. Hradec Kralové.

2 MATERIAL A METODY

2.1 Experimentalni p¥iprava sladiny, pribéh scezovani
a vyslazovani

Slad se nakupoval ze sladovny A, sladovy Srot se pfipravoval na
dvouvalcovém mackadle sladu (Srotovniku) typ KVM 130/150 s vy-
konem 150-180 kg/h s velikosti Stérbiny 0,35 mm, sloZeni sladového
Srotu bylo stanoveno Pfungstadskym prosévadlem. Vysledky prosé-
vaci zkou$ky jsou uvedeny v tab. 1.

Varna (obr. 1) je tvofena rmuto/mladinovou panvi a rmuto/scezo-
vaci kadi, panev je ohfivana parou z elektricky vyhfivaného kotle
o vykonu 100 kg pary/h a tlaku 0,3 MPa. Obé nadoby jsou vyrobeny
z nerezavéjici oceli a jsou opatfeny médeénou pokryvkou. Objem vy-
razené mladiny je 10 hl.

Scezovaci kad (obr. 2) této varny ma obsah 12,5 hl a je vybave-
na frézovanym a v druhém pfipadé svafovanym scezovacim dnem,
sestavajicim ze tfi geometricky shodnych a vyjimatelnych segmentu
(obr. 3a, 3b). Vnéjsi primeér scezovaciho dna je ®, = 1 000 mm,
pratoéna plocha je 12 %, coz pfi celkové plose scezovaciho dna F,,
= 0,785 m?, pfedstavuje prito¢nou plochu F s pocha = 0,0942 m2.
Nucené scezovani predku a vystrelkd probiha pouzitim scezovaci-
ho dvoustupnového Cerpadla Durietta, dodaného tehdy némeckou
firmou Hilge. Scezovaci €erpadlo je opatfené frekvenénim ménicem
T — Verter, typ E2-201-H1V, ktery zaru€uje plynuly rozsah stéka-
ni pfedku nebo vystfelkd 0 — 10 hi/h. Scezovaci kad je vybavena
pro sanitaci dvéma mycimi hlavicemi. Pro méfeni pratoku vody do
rmuto/mladinové panve nebo dila mezi panvi a kéadi je do potrubi
instalovan pritokomér Optiflux 6000 F DN 40, s rozsahem pratoku
0 az 100 hil/h, maximalni teplota 140°C, dodanym holandskou fir-
mou KROHNE Dordrecht (Krohne, 2008). Kypfici zafizeni scezovaci

1) ~ o

Obr.1  Dvounadobova varna Vyukového a vyzkumného pivovaru
CZU v Praze / Fig. 1 Two vessels brewhouse of CULS in Prague

Tab. 1 SloZeni sladového Srotu / The composition of malt grist

Sito Cislo / Velikost Podily / Parts Procentni
Sieve No. ok podil /
(mm) Percentual
part
(%)
1 1.27 Pluchy / nusks 18.5
2 1.01 Hruba krupice 10.5
/ coarse grits
3 0.547 | 1. jemna krupice / fine 35.0
grits |
4 0.253 | 2.jemna krupice / fine 19.0
grits Il
5 0.152 Mouka / flour 6.5
Dno / Botton Moucka / botton 10.5

bottom production with higher strength was possible to increase
the flow area, at present the flow area lies in the range 12% up to
18%. For the manufacturing of false bottom is for the manufacturer
very importing the choice of production technology of flow area,
at present they are four possible different possibilities to produce
a grooves in false bottom: milling, welding, water jet and a laser.
For the assessment of different properties of milled and welded
false bottom have been performed tests and registered flow ve-
locity, impurity content in first wort, sanitation efficiency. For all
experimental activity in cooperation with ZVU Hradec Kralové a.s.
lauter tun of Tutorial and research brewery of Czech university of
life sciences in Prague (CULS) was used.

2 MATERIAL AND METHODS

2.1 Experimental preparation of first wort, the running of
lautering and sparging

The malt was bought from the malt plant A, for the malt grist two
roller mill type KVM 130/150 with the capacity 150-180 kg/h, the gap
0,35 mm was used. For the evaluation of malt grist laboratory Pfung-
stadter planesifter was used, the obtained results are shown in Tab. 1.

For the first wort preparation needed for the following process of
lautering a brewhouse of CULS in Prague was used (Fig. 7). The
brewhouse consists of two vessels: mashing kettle and lauter tun.
The kettle is heated by steam from electric heated kettle with a ca-
pacity 100 kg of steam/h, pressure of steam is 0,3 MPa. Both vessels
are made from stainless steel and covered by copper cladding. The
volume of prepared wort is 10 hl.

The lauter tun has a volume of 12.5 hl (Fig. 2), the false bottom of
this vessel consists of three geometrical identical segments of false
bottom, made by milling and by welding (Fig. 3a, 3b). The outer di-
ameter ®D = 1000 mm, the flow area is 12%, what means con-

Obr.2 Scezovaci kad Vyukoého a vyzkumného pivovaru CZU
v Praze / Fig. 2 Lauter tun of brewhouse of CULS in Prague
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Obr.3 (a) Vzorek frézovaného scezovaciho dna (vlevo) a svafovaného scezovaciho dna (vpravo), pohled shora, (b) Vzorek frézovaného
scezovaciho dna (vlevo) a svafovaného scezovaciho dna (vpravo), pohled zespodu / Fig. 3 (a) Top view of milled false bottom sample (left)
and welded false bottom (right), (b) View from the bottom of milled false bottom sample (left) and welded false bottom (right)

kadé je dvouramenné, otacky
tohoto zafizeni jsou rovnéz re-
gulovatelné v rozsahu 0 — 60
ota¢ek za minutu, zména otacek
probihda frekvenénim méni¢em
stejného typu jako u scezovaci-
ho ¢erpadla. Pro experimentalni
prace zaméfené na porovnani
svafovaného a frézovaného
scezovaciho dna, bylo zajisté-
no dal$i scezovaci dno stejnych
geometrickych rozmér( a shod-
né propustnosti 12 %, vyrobené
svarovanim. Vzorky frézované-
ho a svafovaného scezovaciho
dna jsou zobrazeny na obr. 3a
a 3b. DalSi typy scezovacich
den, vyrobené pouzitim lase-
ru a vodniho paprsku, nebyly
v dobé experimentalnich praci
dostupné.

Scezovaci k&d je vybavena
dvéma komparacnimi mano-
metry, které méfi rozdil tlaku
nad a pod scezovacim dnem,
senzory s vyhodnocovaci jed-
notkou dodala firma BHV Sen-
zory s.r.o. Praha (obr. 4). Udaje
z manometrll se pouzivaly pro
nastaveni frekvenéniho ménice
scezovaciho Cerpadla tak, aby byl zajistén optimalni pritok scezo-
vaného predku, aniz by doslo k nezadoucimu ,utazeni“ vrstvy mlata
nebo naopak pfi nizsi frekvenci by snizeny pratok sladiny/vystrelk(
neumérné prodlouzil dobu procesu scezovani/vyslazovani. Pro ori-
entaéni méfeni pratoku sladiny scezovacim potrubim byl do scezo-
vaciho potrubi instalovan rotametr typ EMKO 01K2, vyrobce EMKO
Lede¢ nad Sazavou, rozsah pratoku 0—10 hl/h (voda pfi 20 °C).

Senzory s.r.o., Praha)

2.2 Proces scezovani a vyslazovani, méfeni obsahu pevnych
castic ve sladiné

Pro vyrobu sladiny se pouzil klasicky dvourmutovy zpusob, po
tficetiminutovém odpocinku dila probihalo pétiminutové podrazeni
a zacal se scezovat predek, jeho protekly objem se zaznamenaval
v zavislosti na ¢ase, hodnoty stékani predku a vystrelkd z deseti mé-
feni byly zméreny a jsou uvedeny na obr. 6a 7.

Obsah pevnych ¢éastic ve scezené sladiné je ovliviiovan fadou
faktor(i, napf. kvalitou sladu, kvalitou §rotovani, geometrii a polohou
noze kypficiho mechanismu, hydrostatickym tlakem ve scezovacim
potrubi, tvarem scezovaciho dna a jeho drazek a dalSimi parametry.
V zavislosti na téchto faktorech se pohybuje obsah kall ve sladiné
pfiblizné v rozsahu 50 mg/I az 400 mg/l, coz odpovida rozsahu 0 az
20 jednotek EBC (Hrabak, 1997). Obdobny rozsah hodnot 0 az 300
mg/l udava Lenz a Herrmann (1992). Touto problematikou se rovnéz
zabyva Narziss (1992).

sidering total area of false bottom F,y.m = 0.785 m2, the Fyo, area =
0.0942 m2. The lautering of first wort is done by means of lauter-
ing pump Durietta, supplied by German company Hilge. This pump
is equipped by frequency controller T — Verter, type E2-201-H1V,
which allows flow range 0—10 hl/h. For the sanitation is lauter tun
equipped with two cleaning heads. For measurement of mash/water
flow is installed in pipe-line a flow meter Optiflux 6000 F DN 40, flow
rate 0 az 100 hi/h, maximal temperature 140 °C, supplied by Dutch
company KROHNE Dordrecht (Krohne, 2008). The rake unit of the
lauter tun has two arms, the revolutions of this unit are controlled
by frequency controller in the range 0-60 rpm. For the experimen-
tal activities were used two false bottoms, one milled, another one
welded with the same flow area 12%. The samples of milled and
welded false bottoms are shown on the Fig. 3a and 3b. The other
false bottoms made by laser or water jet or laser in the period of
experimental activities were not available. For the control of flow rate
of lautering first wort and sparging water is the lauter tun equipped
by two comparative manometers, indicated pressure of suspension
over and under the false bottom. Manometers and control unit was
supplied by Czech company BHV Senzory s.r.o. Praha (Fig. 4). The
value of pressure difference, indicated by those manometers, was
used for setting desired value of lautering pump revolution controlled
by frequency controller to avoid to fast flow rate, causing tightening
of spent grains layer and following slowdown of rate. On the contrary
to low flow rate of first wort or sparging water causes slowdown of
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Pro stanoveni obsahu pevnych ¢&éastic ve
sladiné je znama fada metod, napf. odstre-
divka, méfeni kall v horké sladiné nebo
ve zchlazené sladiné. V nasem pfipadé,
kdy neSlo o pfesné stanoveni hmotnosti
kald ve slading, ale o vzajemné porovnani
obsahu kall sladiny, scezené na frézova-
ném a svafovaném dnu, se pouzila metoda
méfeni kall v horké sladiné, nabrané z vy-
stupu scezovaciho potrubi do mladinové
panve. Za stejnych podminek odebrany
vzorek se prefiltroval do odmérné nadoby,
a nasledné se zvazila hmotnost sedimen-
tovanych kald.

2.3 Sanitace scezovaci kadé a hodnoceni
uc€innosti sanita¢niho procesu

Scezovaci kad a scezovaci dna byla sa-
nitovana z tfinadobové CIP stanice. Nadoby
na alkalicky a kysely sanitani prostfedek
maji obdobné jako horkovodni tank parni
duplikator pro ohfev média na pozadovanou
teplotu. Koncentrace a teplota sanitaéniho
prostfedku byla registrovana vodivostni son-
dou LMIT 08, dodanou firmou Ecolab s.r.o.
Brno (Ecolab, 2006). Parametry sanitac¢niho
procesu byly nasledujici: pfedvyplachova
voda po dobu 5 minut, alkalicky sanitaéni
prostiedek o koncentraci 2,5 %, 85 °C po
dobu 20 minut a zavére¢ny vyplach vodou
po dobu 10 minut, teplota a koncentrace sa-
nitaéniho prostfedku sledovana vodivostni
sondou LMIT 08 Ecolab. Pritok sanita¢niho
prostfedku byl méfen magneticko-induké-
nim pratokomérem KROHNE o pratoku 0 az
40 hi/h.

U¢innost provedeného sanitaéniho pro-
cesu byla vyhodnocovana pfistrojem HY-
-Lite® 2, dodanym némeckou firmou Merck
LGaA Darmstadt (obr. 5). Tento pfistroj
méfi na zakladé méfeni adenosintrifosfatu
(ATP), coz je substance, vyskytujici se ve
veskeré biomase, skladajici se ze zivocis-
né, rostlinné a mikrobialni hmoty. Hladiny ATP mohou byt pouzity
k indikaci této hmoty na povrchu sanitovaného zafizeni nebo ve
vodnych roztocich. Pfistroj HY-Lite® 2 dovoluje pfesné stanoveni
mnozstvi pfitomného ATP pfesnym méfenim svétla, uvolnéného
vysoce specifickou biochemickou reakci ATP s reagencii luci-
ferin/luciferaza. Intenzita svétla, emitovana ze vzorku a mérenéa
timto pfistrojem je indikovana na displeji pfistroje v relativnich
svételnych jednotkach (RLU), které jsou pfimo umérné mnozstvi
ATP ve vzorku po sanitaci a jsou tedy téZ umérné kontaminaci
povrchu vzorku biologickym materialem. (Merck, 2010). Z provoz-
nich zkuSenosti uvadi vyrobce tohoto pfistroje po provedeni sa-
nitac¢niho procesu pfistrojem HY-Lite® 2 namérenou hodnotu RLU
v rozsahu 0 az 5 jako velmi dobrou, vy88i hodnoty jiz prokazuji
mensi ucinnost tohoto procesu. Béhem experimentalnich praci
po skonceni procesu scezovani/vyslazovani a nasledné sanitace
scezovaci kadé se stfidavé vlozenym frézovanym a svafovanym
scezovacim dnem provedly podle navodu stéry a tyto se vlozily
do roztoku enzymu a nasledné se méfila hodnota RLU pfistrojem
HY-Lite® 2.

3 VYSLEDKY A DISKUSE

3.1 Vyhodnoceni pritoku sladiny a vystielki a obsahu pevnych
Castic ve scezené sladiné

Zprimérované vysledky z deseti méfeni pratoku predku po 30 mi-
nutovém odpocinku a podrazeni jsou zndzornény na obr. 6, priibéh
stékani vystrelk( byl opét zaznamenavan a zprimérriované vysled-
ky jeho prlibéhu jsou uvedeny na obr. 7. Z vysledku je zfejmy jen
nepatrné rychlejsi pribéh scezovani pfi pouziti svafovaného dna.

Obsah pevnych ¢astic ve scezené sladiné byl v pfipadé frézova-
ného scezovaciho dna pfiblizné 85 mg/l (primér z deseti méfeni)
a v pfipadé svafovaného scezovaciho dna pfiblizné 110 mg/l (pra-
mér z deseti méfeni).

Obr. 5 Pfistroj Hy-Lite 2 (Merck, GER) /
Fig. 5 Hy-Lite 2 instrument (Merck, GER)

lauter process and reducing a brew numbers
per a day. For orientation measurement of
first wort and sparging flow in the lautering
pipe-line was used Rota meter type EMKO
01K2, supplied by Czech company EMKO
Lede¢ nad Sazavou, flow range 0-10 hl/h
(water at 20 °C).

2.2 Lautering process, measurement of
solid particles in the first wort

For the first wort production was used
classic two mash processes, after the end of
mashing there was a interval for 30 minutes,
clearing the wort by circulation for 5 minutes,
after that followed first circuit flow, the av-
eraged results from 10 measurements are
shown on Fig. 6, 7.

The volume of solid particles in the lau-
tered first wort is influenced by many factors,
e.g. by malt quality, by quality of milling, ge-
ometry of rake unit, hydrostatic pressure in
lautering unit, geometry of false bottom and
its grooves and other parameters. Depend-
ing on those parameters the volume of solid
particles approximately lies in the range
50 mg/l up to 400 mg/l, it corresponds the
range 0 up to 20 units of EBC scale (Hra-
bak, 1997). A similar range 0-300 mg/l was
described by Lenz and Herrman (1992) or
Narzis (1992).

A number of methods for the determination
of solid particles in the first wort are known,
for example centrifuge, and direct measure-
ment in hot or cold first wort and other. In our
case was not necessary to exactly measure
solid particle content, only to compare ob-
tained results, using welded and milled false
bottom in lauter tun. For the measurement
was used method of filtration of solid parti-
cles in hot first wort at 75 °C, taken directly
from lautering pipe-line at the outlet in kettle
and dried. The weight of filtered and dried
particles was obtained by weighing.

2.3 Sanitation of lauter tun

For the sanitation of lauter tun and its false bottom were used
CIP station with three vessels (hot water, hot caustic soda and nitric
acid), the sanitation agent was heated up by steam. The sanitation
process consists of first rinsing water 5 minutes — NaOH (20 minutes
2,5%, 85 °C) — final rinsing. The concentration and temperature of
sanitation agents were measured by conductivity probe type LMIT
08, supplied by German company Ecolab (Ecolab, 2006). The flow
was measured by flowmeter KROHNE with the range 0 — 40 hi/h.

The efficiency of sanitation was evaluated by instrument HY-Lite®
2, supplied by German company Merck LGaA Darmstadt (Fig. 5).
This instrument is based on measurement of level of Adenosintrifos-
fat (ATP), a substance, occurring in every biomass. The instrument
HY-Lite® 2 measures the level of ATP on the sanitated surface by
means of light measurement generated by high specific biochemical
reaction ATP + reagence of enzyme Luciferase. The light intensity
measured in Relative Light Units (RLU) corresponds to ATP content
remainig on the surface after sanitation. The company Merck states
the range of RLU 0 — 5 as an excellent one, over this range is the
results of sanitation not sufficient.

3 RESULTS AND DISCUSSION

3.1 Lautering process, measurement of solid particles in the
first wort

The Fig. 6 and 7. shows the average value from ten measurement
of first wort and sparging water volume using welded and milled.
false bottom. From the course is obvious no significant difference of
values was determined, using both types of false bottoms (time dif-
ference 5 minutes only).

The measurement of solid particles in the first wort has been don
ten times, the average weight of solid particles 85 mg/I (used milled
false bottom) and 115 mg/l (used welded false bottom.
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Obr. 6 Prlibéh scezovani pfedku / Fig. 6 The course of first wort flow

3.2 Vyhodnoceni sanitacniho procesu

Po provedeni deseti sanitacnich procesu po jednotlivych varkach
a provedeni stérd v8ech ploch a obtizné pfistupnych &asti svarova-
ného scezovaciho dna, byly naméfeny nasledujici hodnoty RLU, po
jejich zpramérovani vychazi:

Frézované scezovaci dno
Svarované scezovaci dno

4,0 RLU
8,0 RLU

Podle metodiky firmy Merck jsou vysledky sanitace svafovaného
scezovaciho dna podstatné horsi.

4 ZAVER

Na zakladé vyhodnoceni ziskanych vysledkud Ize konstatovat, Ze
svarfované scezovaci dno je obtizngji sanitovatelné, protoze spary
mezi jeho jednotlivymi elementy jsou zejména ze spodni (odtoko-
vé) strany obtizné pfistupné, coz snizuje uc¢innost provadénych sa-
nitacnich procest. DalSim problémem vyroby tohoto druhu sita je
dosazeni pozadované tolerance S$itky scezovacich stérbin a rovin-
nosti povrchu dna. Pfi scezovani sladiny svafovanym scezovacim
dnem dojde sice k nepatrné rychlejSimu scezeni, ale na ukor Cirosti
ziskané sladiny a vystfelkd. U frézovaného scezovaciho dna Ize téz
doséhnout vy8si jakosti povrchu scezovaciho dna, coz pfispiva ke
kvalitnéjsi sanitaci. BEhem doby experimentalnich praci nebylo sice
mozno porovnat zivotnost scezovacich den; da se vSak predpokla-
dat, Ze svary jednotlivych elementl mohou v dlouhodobém provozu
byt zdrojem poruch, protoZze nejsou kompaktnim prvkem scezova-
ciho dna. Nasledna oprava v pfipadé havarie (napf. v pfipadé, ze
se do scezovaci kadé dostane cizi pfedmét, nebo dojde k poskoze-
ni povrchu svafovaného scezovaciho dna nozi kypficiho stroje) je
oprava svarovaného dna obtizna zejména z divodu dosazeni rovin-
nosti, u frézovaného scezovaciho dna Ize poskozeny segment dna
snadno vyfiznout a vevafrit novy.

Po vyhodnoceni kladl a zaporl obou typU scezovacich den lIze
konstatovat, Ze varianta pouZziti frézovanych scezovacich den s du-
razem na ovérenou kvalitu sanitace je vyhodnéjSi. Pfipadna vySSi
cena frézovanych den se promité do vySSi kvality scezované sladiny,
delsi Zivotnosti dna, snizeni naklad(l na sanitaci a jednodussi mani-
pulovatelnosti se segmenty tohoto typu scezovaciho dna.

LITERATURA / REFERENCES

Basarova, G., Savel, J., Basai, P., Lejsek, T., 2010: Pivovarstvi.
VSCHT, Praha. ISBN 978-80-7080-734-7

Ecolab, 2006: Navod k pouziti vodivostni sondy LMIT 08.

Hlavagek, F., Lhotsky, A., 1966: Pivovarstvi. SNTL, Praha.

Hrabak, M., 1997: Stanoveni koncentrace pevnych latek ve sladinég.
Kvasny Prum. 43: 200-202.

Chladek, L., 2007: Pivovarnictvi. GRADA, Praha. ISBN 978-80-247-
1616-9.

Kosaf, K., Prochazka, S., et al., 2000: Technologie vyroby sladu
a piva. VUPS, Praha. ISBN 80-902658-6-3.

Krohne, 2008: Navod k pouziti magneticko-indukéniho pratokomé-
ru KROHNE Optilux.

Obr. 7 Prlibéh scezovani vystfelkl / Fig. 7 The course of sparging
water flow

3.2 The evaluation of efficiency of sanitation

After every brew from the sanitated surface were taking swabs
and evaluated by instrument HY-Lite. The average results of ten
measurements are following:

the milled false bottom
the welded false bottom

4 RLU
8 RLU.

According Merck company the results of sanitation from welded
false bottom may be insufficient.

4 CONCLUSION

On the basis of comparison of obtained experimental results using
welded and milled false bottoms it can be concluded, that sanitation
of welded false bottom was not perfect one, because gaps between
welded bars are especially from below part (out flow part) difficult ac-
cessible, what reduce efficiency of sanitation. Next problem of using
welding false bottoms is the achieving of required tolerance of lauter-
ing gaps between bars and sufficiently accurate plane of upper sur-
face of the bottom. Using welded bottom for lautering the flow speed
is higher, but at the expense of clarity of lautered first wort. All parts
of milled false bottom is possible manufacture at high accuracy what
guarantees desired accessible needed for sufficient sanitation. Dur-
ing experimental activities was not, of course, to assess the service
life of both types of false bottoms, but it can be assumed, that that
long-term use welds because of in homogeneity could be a source
of problems. The following repair in case of mechanical failure (in
case of entering of some matter to the lauter tun or at the damage of
false bottom by knifes of raking machine) the repair of welded bot-
tom is very difficult because of reaching of desired plane; the repair
of milled bottom is very easy, just to cut of a damaged segment and
welded in a new one. The load capacity of milled false bottom is
higher to compare welded bottom.

After evaluation of all parameters of false and milled bottoms may
be noted, that considering efficiency of sanitation it is preferable to
use milled one. Any higher price of milled bottom is compensate by
higher quality of wort, expected longer service life, the higher load
capacity and easy, reduction of sanitation costs and easier manipu-
lation with bottom segments.
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