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Consu•ption Materials 
far one month for the baker's yeast plant 
Fermentos Holandeses 
(calc~lated for 5 operating days ~er week) 

1. Sugar cane molasses 300 t 
(with 50 % assimilabie sugar) 

2. Monoammoniumphosphate 3.500 kg 
(60 % P2o5 , 10 % N) 

3. Ammonia water 22.000 kg 
(25 % by weight) 

4. Magnesium sulphate 1.200 kg 

5. Sodium chloride 3.500 kg 

6. Sulphuric acid 2.500 ky 
(96 % by weight) 

7. Calcium pantothenate 2,5 kg 

8. Malt extract 250 kg 

9. Potato starch 3.500 kg 

10. Caustic soda flakes 2.500 kg 

11. Formalin 300 kg 

12. Nitric acid 700 kg 

13. Benzylpenicillin potassium salt 1,5 kg 

14. Antifoam oil "Structol J 673" 1.200 kg 

15. Emulsifying agent "J 600" 1.000 kg 

16. Heating oil 

17. Alginates 

18. Sodium hypochloritP. 

19. Packing material 

r , ' , . ,.. ,,, . ~. • .. ,, , ••• 
r11 ll.-,.r r •. Jp ...... ,.,., 

• 

25.000 kg 

250 kg 

350 kg 

sufficient amount must 
be provided by customer 

','I ,,.. ,,..,,.:I·,. "'Jh ~,t,; ,,. ', ~ ,,,, j 

H ~r ~t.•'",fl ;···'"' Pi~f'. R'Jtl " ... ~'\ .,,,, !" :• . • • , 
: '. ~· " ••• : . •,. , ~.... i 

·,, :1•• · '-'••t r •· ,, .... !', 

,.,, ... ' ... : 
•.•.• :• ' ... 1 
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State•ent of Staff 
required for the operation, operational control and maintenance 
of the baker's yeast factory with a processing capacity of 
8.000 kg/24 hours fresh baker's yeast. 

Designation or 
sphere of work 

works manager 

assistant 

microbiological 
laboratory-

chemical laboratory 

shift leader 
fermentation 

molasses preparation 

fermentation 

separation 

shift leader 
filtration 

filtration and packing 

steam generating 
water supply, 
ice water generating 

chief electrician 

electrJc works 

chief mechanics 

mechanic works 

...... ~ 1• ... • '1.,, .• 

i f ~ f ''''fr I " *' •_, , I·' 
: i, 1 ,~ ... r ... ,,,.y •..•. , 

Qualification 

Process Eilgineer 

Microbiologist 

Microbiologist 

Chemist 

Skilled Worker 

Semiskilled Worker 

Semiskilled Worker 

Semiskilled Worker 

Skilled Worker 

Semiskilled Worker 
Unskilled Worker 

Skilled Worker 

Engineer 

Electrician 

Engineer 

Mechanics 

·,.,_. h•' ( ,,,.,,,,;.,, ~,,1•r ~''I •" •,. j,.,,,. I 
~~ ,,.,1,.1.,,,. J•'·'"': !PP A('.~ 

Shift 
I II III 

1 

1 

1 

1 1 1 

1 1 1 

1 1 1 

l 1 1 

1 l 1 ... 

1 1 

1 1 
2 2 

1 1 1 

1 

1 1 1 

1 

1 1 1 

~· ,.,,,,. '' .t ', /') 
1-,,,., Air~•· f- it,,,,,,,+'; 
[) t V)I I 1-'1-~,,M, ~,.,..,,.,,; 

~ ,. ,,., ,; ~. r ·· t 1., ' ' .,.,,,., .,,. , 

Total 

1 

1 

1 

3 

3 

3 

3 

3 

2 

2 
4 

3 

1 

3 

1 

3 

37 
----------

f,..1,.~. ,, :r •, ll• ~ · ,.t I ! 

T,.1,.r I• If'.!', .'F',\ i \' 
T ,..1,.. ~ .-.i •. 'I • l .'If J ; ]1 , l i 
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(statement of staff) - 2 -

The above statement does not comprise the staff for store, gate 
house, workshop and transport service. In addition, it has been 
assumed that the operating staff carries out the cleaning of the 

plant after every shift. 

The statement contains only the actual staff requirement per 
shjft or, respectively per day. In the event of the plant 
operating seven days/week or the staff being allowed to work 
only a specific number of hours/week, substitutes must be 
employed in accordance with the local re£ulations. This applies 
also to substitutes in case of loss or working hours as a result 
of illness of holiday. 

< ,rv ~r1if';.f•1~rrr 
r)r '-wrfrir h f,•,r h,-.r 

f )r I ;,,,.~, f,.,,,,..,,. "' 

') : !t r;,.·.~11-.r ~nk f\rri11n•,r ~wr1r~ 

! 1r"t,.l..,rNp•,frr H~f\ A04 
fl·;{()(! f",rq,;ri•,(P'IWrirJ 

f ,-~drr· 11 'i"P' 1~1ltr r1f ( 1rrm- in r 

r .. 1 .. 1,," 10•, lll f11J,11r11 
fnlrf 1• II/', ~II~')~/ -l'· 
r,.1,..,n,.1,.,,. .. 1 l'i < nn :: ~ 
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YEAST FACTORY - WORKING PROGRAMME 
FERMENTOS HOLANDES, LUANDA - ANGOLA 

MONDAY 

200kgY77 200kgY77 

MYll 
1600KQY21 

TUESDAY 

BOOkQY21 BOOkgY27 

TY1 TY3 
4,StY21 

BOOkQY27 BOOkcY27 

TY2 TY4 
4,StY 27 

6 12 18 24 6 12 

SECTIONl 

1600k 

18 

WEDNESDAY 

L?C:2K15l 

200kgY77 200kcY27 

t I IMYll MYII 
1600kgY27 1600kQY21 

BOOkaY27 BOOkcY27 

TYS TY7 
4,StY27 4,StY21 

BOOkg'f 27 800kklY21 

TY6 T'YB 
4,StY27 4,St)' 27 

18 24 6 12 18 24 6 

SECTION 2 

THURSDAY THURSDAY FRIDAY 

0.3 0,3kgY21 
I 
PC: 

1100kQY27 

MIYII r MYI 

200kr I 200kgY77 

1600kgY 27 160QkgY 21 1600kgY27 1000kgY2 

BOOkgY77 

TY9 
4,StY27 4,StY27 

BOOkgY27 

4,StY21 4,StY27 
TY10 

12 12 18 24 6 12 18 24 6 

SECTION 3 

SA 

JY2 

LEGEND : 

LPC: = 
PC: = 
MYI = 
MYII = 
TY s 

SATURDAY 

LPC: 

~ 
PC: 

~ 

MYil MYII MYJl MYll MYil 

7\ 7\ 1\ 1\. ~ 
TY1 ill TY3 TY4 mill TY7 m. TY9 TY10 

6 12 18 24 

SECTION 4 
LEGEND : -
LPC = LABORATORY PURE CULTURE 

PC: = FACTORY PURE CULTURE 

MYI = MOTHER YEAST NO. ONE 

M)Il = MOTHER YEAST NO. TWO 

TY = TRADE YEAST 

' 
' ' i 

• 

• 



YEAST 5TRAIN 
Hefestamm 

l x 

MOTH(R YEAST 
Stellhefe 

: kg MO~ASSES 

KARLSBERG FLASK 

Karboergkolben 

WORT 
WUrze 

_____ kg MONOAMMnNIU!'1 flHOSPHATE 
Monoammonphosphat 

______ kg "1AGNESIUM SULPHATE 
Hognesiumsulfat 

PROCESS WATER 
Prozenwosser 

ANTIFOAM OIL 
Ai.tischaumol 

---- kg MALT EXTRACT 
Malzextrakt 

e 
FERMENTA":'ION No. 
Fermentation N r. 

H 

PAf­
CKlt.AGl: 

2 -
3 -
4 

TIME 
Zeit I BR1xl •c 

AIR 
tutti PH 

e 
DATE: 
Datum 

PRODUCTION 
Erzeugung 

YEAST 
Hefe 

FERMENTER 
Fermenter 

----- ,g/I 

_____ _..g 

--;-----;----jt-----·i-----;------t-----ir-----t-----1-------------------~·------------------------------------.--
5 -
6 -
7 -
8 -
9 -
to ·-
11 

12 -
13 

14 -
15 

16 

17 -
18 

19 

:o 
21 

22 

23 -j-•--
24 

~LCOHOL 
Alkohol 

PROTEIN 
Protein 

P2 05 

v•1. 

•1. 

•1. 
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YEAST STRAIN FERMENTATION NO. DATE: FERMENTER 
HEFESTAMM FERMENTATION NR. DATUM FERt£NTER I 

. 
<2 ~ 

.,., 
<2 ~· AIR 

11&.1 

AIR -0 -0 n en ·c 2- 2-
PRODUCTION H Tl1E BRIX pH H,S°' o.,_ :;• pH HsSO. cl'- HQSO. en 

J: :::> ti Luft 
J: :::> < 

l x Zeit luf t J: c5 ~ Erzeugung = kg :£. c5 0 
<tn <en :c 

": 
PRE-

CHARGE YEAST CREAM TANK NO. - l 
N - BILANCE 

, ..... ~ Hefeinilchbehalter Nr . . 
N-Bilanz 1 l x g/l = kg 
MOLASSES kgx NAF= kg N 

I I 2 pH= 
MOTHER Y. kgx0,27x N= kg N 
Stellhefe 3 QUALITY 

Qualitat 
kgYEAST NET 

Erntehefe 4 

e kg MOTHER YEAST 5 
. . PROTEIN 

Stellhefl! °lo Protein 

kg x0,27 x N= kg N 6 I I 
kg_ 7 P20s Ok 

l AM'OJl.A 
0.2 x o.9 ' - SOL 8 

. 
MOTHER YEASTNO. 9 D.S. TEST CAKE O/o 
Stellhefe Nr. 

HTS Nutsche 
I I 

kg 10 I l ' 

11 I 
I FERMENTATION POWER ml C02 e I 

kg MONOAMMONIUM PHOSPHATE I =t"riebkraft 

Monoammonphosphat 12 I I I I I I kg MAGNESIUM SULPHATE 
Magnesiumsulfat 13 I - kg AMMON I A SOL UT I ON 
Ammon i iikwasser 

14 I kg H2 504 
D.S. YEAST BLOCK % 

I 15 I 
HTS Hefeblock 

g 

g CALCIUMPANTOTHENATE 
16 

pH 
Kalziumpantothenat 

17 
kg MOLASSES -· 
l .SODIUM HYPOCHLOR ITE 18 l 

SECTION 2 
Natronbleichlauge TOTAL 

Sum me 
. 
-

SECTION1 
I .... , ___ ,.,,_._ 
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OPERATIONS MANUAL 

1. Operational Fermentation 

1.1 Non-alcoholic Yeast Fermentation 

1.2 Nitrogen 

1.3 Phosphate, Magnesium 

1.4 Growth Promoters 

1.5 

1.6 

1. 7 

1.8 

2. 

2.1 
2 .1.1 
2.1.2 
2.1. 3 

2.1.4 
2 .1. 5 

<m•,,.-t-loh•,f11hr~r 

()r fr1odrid' F1o;rhN 
Ch lJwr.f,.'1fm"t'!r 

pH-value during Ferm~ntation 

Aeration 

Anti foam Oil 

Temperature during Fermentation 

Raw Material (cane molasses) 

Molasses Characteristics 
Dry Substance 
Sugar 
pH-value 
Assimilable Nitrogen 
Constituents Detrimental to Yeast 

• 
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3. 

3.1 

3.2 

3.2.1 

3.2.2 

3.2.3 

4. 

4.1 

4.2 

4.3 

4.4 

4.5 

( ,,~-.' ~r 1fff,f 1 i., f(•r 
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Molasses Treatment 

Intermediate Storage of Molasses 

Preparation of Molasses 
Dilution 
Acidification 
~larification 
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Instructions for Operation of Molasses Preparing Plant 

Setting of Molasses Solution 

Clarification of Molasses Solution 

Start-up of Molasses Preparing Plant 

Operational Checks 

Stopping of Molasses Preparing Plant 

• 
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1. Operational Fer•entation 

1.1 Non-alcoholic Yeast Fermentation 

At any modern yeast factory, culturing is based on a single­
cell yeast culture. This single yeast cell is provided with 
nutrient solutions and optimum conditions to reach a final 
stage of multiplication where the quantity and quality is 
that of trade yeast. The process from the single-cell 
culture through to the trade yeast is one single unit 
operation which, for functional reasons only, is divided 
into several stages. The physiological condition of the 
yeast in one stage always has a considerable influence on 
the following stage, and thi~ results in a continuity of 
multiplication from the single-cell culture through to the 

trade yeast. 

The individual process stages are: 

(1) pure culture, 
(2) first mother yeast, 
(3) second mother yeast, 
(4) trade yeast. 

In this yeast multiplication process, the trade yeast is the 
only one that is "run" non-alcoholically, while for pure 
culture and mother yeasts the formation of alcohol is 
necess3ry and partly even desired. The alcohol protects the 
yeast against bacterial infections which would deteriorate 

its quality. 
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For the final hours of 2nd mother yeast and trade yeast 
production, the process has to be non-alcoholic, as the 
formation of alcohol would deteriorate the quality of the 
yeast and reduce its yield. 

Dosing of molasses (wort), i. e. the amount of molasses to 
be fed into the fermenter per hour, is subject to the 
measure by which a given quantity of yeast can multiply 
within one hour (H-factor). In non-alcoholic fermentation, 
the H-factor that can be achieved with certainty is H = 
1.18, i.e. under non-alcoholic conditions x kg of yeast 
yield x • 1.18 kg per hour. 

Conditions affecting the H-factor are the amount of air made 
available, the amount of nutrient salts and the required 
quality of the yeast. A high quality with regard to leavening 
and keeping properties, can be ensured only if during the 
final hours of fermentation the H-factor is reduced to 1.10 
- 1.05. This means the molasses dosing equipment has to be 
designed in a manner ensuring an optimum H-factor. For 
verification of the calculated design (see fermentation 
plans for mother and trade yeast), hourly yeast multipli­
cation as well as the alcohol content in the fermenter have 
to be checked as well. In case alcohol develops, the feed 
has to be reduced accordingly. 

A rule of thumb to be applied to designing the molasses 
dosing equipment is that the formation of 1 kg of Y27 
requires approx. 1 kg of concentrated molasses containing 
50 % assimilable sugar or 1.62 litres of wort of 42 ·srix 
(or of 80 •srix in case of pure molasses). 
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So, when non-alcoholic yeast multiplication in the 
fermenter has been checked, the hourly feed has to be 
established. 
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In general, addition of molasses for yeast multiplication 
can be summarized as follows: 

(a) Prior to fermentation proper, approx. 100 to 200 litres 
of wort are added to the water in the fermenter. This 
amount is necessary to provide the seed yeast (pure 
culture or mother yeast) with a small amount of molasses 
before yeast multiplication begins. The alcohol 
developing at this stage can be disregarded. 

(b) Fermentation begins with addition of molasses !n 
conformity with the attached plan for mother yeasts and 
trade yeast. One has to make sure that during the 
initial hours of fermentation the H-factor is H = 1.18. 
Towards the end of yeast multiplication the H-factor 
should be reduced to 1.10 - 1.05. To avoid losses, no 
alcohol should develop during fermentation. 

NLtrient salts are imperative for the yeast metabolism. Too 
large or too small an amount cf nutrient salts, however, 
would considerably affect the quality of the yeast. 

1.2 Nitrogen 

Supply of the yeast with nltrogen is of utmost importance, 
the more so as one half of the dry yeast substance is 
composed of nitrogen compound$ which come under the term 
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proteins. The nitrogen required by the yeast is supplied by 
inorganic compounds (e. g. ammonia water, monoammonium 
phosphate) and organic compounds (amino acids) of the 
molasses. As the molasses contain very little amino acids 
(to be de~~rmined by the NAF method), the balance has to be 
supplied by inorganic nitrogen compounds. 

In general, addition of nitrogen for yeast multiplication 
can be summarized as follows: 

(a) The nitrogen or protein content of the yeast is a factor 
having a decisive influence on yeast quality and 
multiplication. A protein content exceeding 50 % 

(equivalent to 8 % nitrogen in dry substance) enhances 
the H-factor, but deteriorated the keeping qua:ity of 
the yeast. On the other hand, a protein content of less 
than 40 % diminishes the leavening power, but improves 
the keeping quality. 

(b) The protein in the pure culture and in the mother yeasts 
should be approx. 50 % (equivalent to approx. 8 % 

nitrogen in the dry yeast substance). 

(c) The trade yeast should contain min. 6,75 % nitrogen in 
dry yeast substance. 

(d) During fermentation the nitrogen in the trade yeast 
should be controlled continuously. 

(e) Due to the varying content of amino acid in the 
molasses, the addition of inorganic nitrogen has to be 
conformed accordingly. 
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{f) Addition of nitrogen shall be such that no more nitrogen 
is ddded for the final 2 to 3 hours of fermentation. 

{g) The amount of nitrogen required per hour (see fermenta­
tion plan for mother yeast and trade yeast) shall be fed 
into the fermenter continuously. 

1.3 Phosphate, Magnesium 

Cane molasses r.ontain .iust small amounts of phosphoric acL::l 
and magnesium salts, arid for this reaso:i the yeast has to be 

supplied with inorganic phosphorus and magnesium compounds. 

With regard to the addition of phosphorus one has to bear in 
mind that at the end of the fermentation process any excess 
amount of phosphate {addition resulting in more than 3.5 % 

P2o5 in dry yeast substance) is not absorbed by the yeast 
and gets lost in the wort. 

T~o small an addition of phosphate (less than 2.5 % P2o5 in 

dry yeast subst~nce) delimits the factor of maximum hourly 
multiplication and reduces the yield. 

The magnesium content in t~e yeast varies considerably 
(0.15 - 0.3 % MgO in dry yeast substance). There is no 
substantial influence of magnesium on the quality of the 
yeast, but on the yield. 

In general, supply of the yeast with nutrient salts can be 
summarized as follows: 
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(a) The pure culture should contain approx. 3.5 % P2o5 in 

dry yeast substance. 
For mother yeasts, this figure should be reduced to 
approx. 3.5 - 3.0 % P2o5. 
Trade yeast should have a P2o5 content of approx. 2.5 %. 

In this connection, please refer to the fermentation 
r.lans for mother and trade yeasts. 

(b) Magnesium does not have a decisive influence on the 
quality of the yeast; but the Mg0/P2o5 ratio should be a 
constant one • 

1.4 Growth Promoters 

Baker's yeast requires growth promoters which it cannot 
develop itself. The advantageous influence of growth 
promoters becomes apparent by an increased growth rate and, 
as a result, a higher yield. Since molasses contain just 
small aomunts of growth promoters, an additional amount has 
to be introduced for fermentation. In general, it is 
sufficient to add 10 g of calcium pantothenate per 1.000 kg 
of Y 28 - 30. The growth promoters dissolved in tap-water 
with a few drops of caustic soda (for a pH-value of 8.0) 
have to be added during the first hour of fermentation. 

1.5 pH-value during Fermentation 

The pH-value is of decisive importance to the fermentation 
process. A pH-value below 4.5 inhibits yeast growth and 
causes formation of alcohol; pH-values exceeding 6.0 result 
in a higher susceptibility to infections. 
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At the beginning of the fermentation process the pH-value 
of the wort should not be less than 4.5 and should not 
exceed 4.8. By an appropriate addition of nutrient salts and 
control of the pH-value of the feed molasses, the pH-value 
may be raised gradually, but should not be higher than 6.5 
at the end of the fermentation process. 

1.6 Aeration 

Aeratior. is imperative for non-alcoholic fermentation. The 
amount of yeast to be produced per hours in proportion with 
the quantity of air introduced. If a jet pipe aerating 
system is employed, one kg of yeast containing 27 % dry 
substance requires approx. 12 m' of air. The exact figure 
has to be ascertained when checking the yeast multiplication, 
because several factors (level in the fermenter, distri­
bution of air, etc.) influence the specific air requirements. 
If these specific requirements should not be met and an 
addition of molasses equivalent to the intended yeast growth 
should not be maintained, this results in the facts that 
there is no sufficient yeast growth and that the molasses 
not required for yeast growth are fermented into alcohol. 

(a) When a jet pipe system is employed, the quantity of yeast 
growing per hour requires a 12-fold quantity of air. 

(b) After fermentation it may be expedient to subject the 
trade yeast to secondary aeration in the fermenter. Such 
secondary aeration (without feed of molasses and nutrient 
salts) is aimed, in the first place, at improving the 
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leavening and keeping qualities. The time and the air 
necessary for secondary aeration have to be determined 
by trial and error. 

(c) The maximum quantity of air to be fed into the fermenter 
during separation should be 1.000 m'/h, which shall 
provide for uniform distribution of the yeast in the 
wort; otherwise separation would proceed unevenly. 

(d) The aerators are designed for a level of approx. 4 m in 
the f ermenters. Therefore the f ermenters should not be 

filled beyond this level. 

1.7 Antifoam Oil 

Aeration is closely connected with an appropriate foam 
blanket. The larger the quantity of air blown into the 
fermenter, the intenser the development of foam.To prevent 
fermentation liquid from escaping through the manhole or the 
air exhaust, the foam level in the fermenter has to be 
controlled by an antifoaming system. The setting of this 
system must be such to keep the foam blanket just below the 
manhole. If too much antifoam oil is fed into the fermenter, 
oxygen transfer in the wort might be affected adversely, and 
this would result in less yeast growth caused by oxygen 
deficiency, less yield because of formation of alcohol and, 
consequently, an inferior quality of the resultant yeast. 
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1.8 Temperature of Fermentation 

The temperature of fermentation has a decisive influence on 
yeast multiplication and quality. 
Normally, the temperature should be 30 - 32 ·c. A temperature 
of less than 28 •c would diminish the yeast growth rate. 

The heat of fermentation is dissipated by outside sprinkling 
water and by the plate heat exchangers 70.20 W6/70.20 W9-0l/ 
70.20 W9-02. If the temperature of fermentation of 30 - 32 •c 
should-be exceeded, pumps 70.20 P5/70.20 P8-0l/70.20 P8-02 
therefore have to be cut in. The temperature of fermentation 
can be maintained by regulating the quantity of cooling 
water passing through the heat exchangers. 
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2. Raw Material 
(Cane Molasses) 

2.1 Molasses Characteristics 

Molasses are one of the most essential raw materials which 
are required for the production of yeast. As the composition 
of molasses can vary considerably, the advantages and 
disadvantages of its constituents have to be known: 

2.1.1 Dry substance: 
The dry substance content can vary quite considerably, 
but should not be less than 76.5 ·arix in view of the 
keeping quality of the yeast. 

2.1.2 Sugar: 
Molasses containing less than 47 % sugar are 
designated non-commercial. Molasses containing more 
sugar (50 % total sugar) have an advantageous effect 
on the yeast yield only. 

2.1.3 pH-value: 
It is not advisable to use molasses having a pH-value 
< 5.0, since such molassts have a poor keeping quality. 

2.1.4 Nitrogen: 
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Assimilable nitrogen has a very great influence on the 
yield and quality of yeast. In general, the minimum 
amount is 0.15 %. 
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2.1.5 Constituents detrimental to yeast: 
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For yeast production the maximum permissible 
percentages are as follows: 

502 max. 0.01 % by wt. 
N02 max. 0.001 % by wt. 
formic acid max. 0.1 % by wt. 
acetic acid, 
propionic acid, 
butyric acid max • 1.0 % by wt. 

Higher percentages would be detrimental to yeast 
growth. 
The above constituents can be removed in part by 
expanding the sterilized molasses. 

The volatility of steam is as follows: 
sulphite < nitrite < formic acid < acetic acid < 
propionic acid < butyric acid 
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3. Molasses 

3.1 Intermediate Storage of Molasses 

The molasses from the road tanker is unloaded by gravity 
through the opening of the underground storage tank (70.10 Bl), 
which is inserted with a filter screen for separating 
impurities. 

To facilitate molasses flow from the underground storage 
tank into the preparation tank (70.10 B3) an electric 
heating device is provided in tank (70.10 Bl) above the 
discharge spout. The temperature indicated by the thermometer 
(TI 70.10 Bl.l} must not exceeded SO ·c. 

The pump (70.10 P2) delivers the molasses into the prepara­
tion tank (70.10 83}. Make sure the valves upstream and 
downstream of the pump are still opened when the pump is 
started. 

3.2 Preparation of Molasses 

The method commonly practised by yeast factories for 
molasses preparation is the hot-acid clarification process: 
the concentrated molasses are mixe~ with an equipvalent 
amount of water and sulphuric acid and heated with steam to 
flocculate the colloids and impurities. The molasses 
solution is aerated in the preparation tank (70.10 B3} to 
allow volatile acids to escape. Separation of the 
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flocculated colloids and impurities proceeds in the clari­
fying separator (70.10 56). Before that, the hydrocyclon 
~70.10 F6) provides for removal of any sand from the 
molasses solution. The clarified molasses solution is then 
stored in the intermediate storage tank (70.10 812) until 
further use. 

3.2.1 Dilution 
Water is added to the molasses to compensate variations 
of dry substance and sugar content and to maintain a 
constant dry substance content. This allows the feed 
of diluted molasses into the fermenters to be controlled 
easily. Usually, the diluted molasses (wort) have a 
dry substance content of 42.0 ·srix, which means that 
1 kg of molasses containing 80 % dry substance is 
equivalent to 1.62 litres of wort. 

3.2.2 Acidification 
Sulphuric acid shall be used to acidify the molasses 
to a pH-value of 4.5 (range: 4.3 to 4.7) and to 
maintain it at this value, as this greatly facilitates 
pH-control during yeast growth. Microorganisms being 
sensitive to acid are extinguished at this stage. If 
the molasses are acifified to a pH-value of less than 
4.0, subsequent heat treatment can result in sugar 
destruction and, consequently, a small yield. 

3.2.3 Clarification 
After dilution and acidification, the molasses 
solution is heated in the reaction tank (70.10 83) to 
a temperature of approx. 90 •c. To remove so-called 
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impurities, the heated molasses solution is fed to the 
claryfying separator (70.10 56) and then sent to 
intermediate storage in tank (70.10 87). If these 
impurities should not be removed from the wort or 
should be encountered during the culturing process, 
they will be absorbed in part at the surf ace of the 
yeast cell, and this causes problems with regard to 

colour and keeping quality • 
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4. Instructions for Operation of Molasses Preparing Plant 

4.1 Setting of Molasses Solution 

The molasses solution has to be set to the following values: 

Dry substance 42 ·srix 

pH-value 4,3 - 4,7 

For this purpose, fill the preparation tank (70.10 83) with 
the necessary amount of warm water by means of pump (70.10 Pl5) • 
Acidification to the required pH-value takes place by 
sulphuric acid from the metering tank (70.10 84). The 
molasses heated to 40 - 50 •c is conveyed by pump (70.10 P2) 
from the underground tank (70.10 Bl) into the preparation 
tank (70.10 83). The amount of molasses is checked by 
adjusting the flowmeter {FIQ 70.10 P2.2) in such a way that 
at a molasses concentration of 80 ·srix, and with regard to 
subsequent dilution by condensate introduced during heating, 
the molasses solution will have 42 ·srix. 

By the supply of steam the molasses solution is heated to 
near boiling temperature and vented by injection of air from 

the air station (70.20 Vll). 

After the necessary retention time of the molasses solution 
in the preparation tank (70.10 83), put the separator (70.10 S6) 

into operation. 
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4.2 Clarification of Molasses Solution 

The molasses solution heated to 90 ·c flo~s through the 
hydrocyclon (70.10 F6) to the clarifying separator (70.10 
56), where the precipitated turbid matter is separated. For 
operation and start-up of these machines, please refer to 
the specific instructions. 

From the clarifying separator (70.10 S6) the clarified 
molasses solution {wort) is pressure-fed to the intermediate 
storage tank (70.10 812), wherefrom the pump (70.10 Pl3) 
delivers it to the plate heat exchanger (70.10 Wll) where it 
is cooled with process water to approx, 35 ·c and is then 
sent to the fermentation station. The heated process water 
flows into tank (70.10 814) for further use. 

To check the density and the pH-value, take samples from 
tank (70.10 812) every hour, and reset the values, if 

necessary. 

4.3 Start-up of Molasses Preparing Station 

- Open the valves between 70.10 814 and 70.10 83. 
- Switch on pump 70.10 Pl5 for warm water to tank 70.10 83. 
- After filling of tank 70.10 83 with warm water switch off 

pump 70.10 Pl5. 
- Close the valves between 70.10 814 and 70.10 83. 
- Let flow diluted H2so4 from tank 70.12 85 through the 

flowmeter (FI 70.10 83.3) into tank 70.10 83 and switch on 
the agitator 70.10 R3. 

' ,,.~,. h 1f,.J,,~.,,., r,,• / ~trr r 1r•,rJI•,, foHJff f\r'J•1r.•,r 1-ow"''I 
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- Start the electric heating device in tank 70.10 Bl and 
check the molasses temperature (Tl 70.10 81.1). 

- Open the valves between 70.10 Bl and 70.10 83. 
- Switch on pump 70.10 P2 for molasses to tank 70.10 83. 
- After filling of tank 7G.10 83 with molasses switch off 

pump 70.10 P2. 
- Close the valves between 70.10 Bl and 70.10 83. 
- Open the ~alve in steam pipe ON 32 CS86. 
- Switch off the agitator 70.10 R3. 
- After the necessary retention time of the molasses 

solution in tank 70.10 83 open the valves between 70.10 83 

and 70.10 812. 
- Set PC 70.10 P5.3 to approx. 4,0 bar. 
- Start up 70.10 PS, 70.10 F6 and 70.10 S6 

(in accordance with separate instructions). 
- Set the delivery rate according to Fl 70.10 PS.2. 

- Fill 70.10 Bl2. 

4.4 Operational Checks 

During continuous operation of the molasses preparing plant 
the following valves should be checked at regular intervals: 

- Level and temperature of 70.10 Bl 
- Pressure of Pl 70.10 P2.l 
- Levels in 70.10 83, 70.10 Bl2, 70.10 814, 70.10 817 
- pH-value and density in 70.10 83 and 70.10 812 
- Temperature in 70.10 83, 70.10 Bl2, 70.10 814 and 

70.10 Bl 7 
- Clarifying efficiency of 70.10 F6 and 70.10 S6. 
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If the clarifying efficiency dimished, this indicates that 
the hydrocyclon and/or the separator are contaminated and 
have to be cleaned. 

4.5 Stopping of Molasses Preparing Plant 

- Switch off 70.10 PS. 
Drain 70.10 83 and rinse with warm water through pipe 
ON 25 SS 54. 

- Clean the plant by a CIP program • 
- Stop and drain the plant. After prolonged operation, check 

if manual cleaning (mainly 70.10 W6 and 70.10 56) is required. 
Drain 70.10 83 and rinse with water through pipe ON 25 SS 54, 

then steam it out. 
- When 70.10 812 is empty, rinse the tank and pipes with 

water. 
- Clean with soda lye from 70.10 817 through 70.10 Pl8. 
- Circulate the soda lye through the pipes and pump 70.10 Pl8 

back into the tank to be cleaned. 
- Use pump 70.10 Pl8 to feed the soda lye back into 70.10 817. 
- Rinse the plant with water through pipe ON 65 SS 118, and 

drain it; then steam it out. 
- It is advisable that the whole plant (from 70.10 83 --> 

70.10 812 --> wort pipes ON 50 SS 172/173/DN 40 SS 174/175/ 
177/?93/DN 50 SS 197/194/198/DN 25 SS 199/DN 25 SS 200/ 
ON 20 SS 201/DN 25 SS 202) be filled with a disinfectant 

solution. 
- Prior to re-starting the plant, this disinfectant solution 

has to be removed, and all tanks and pipings have to be 

rinsed with water. 

f'. '·'';. ·'' /1 '. ,, 1 ,0 • I , I', •' ,~ 
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5. Instructions for Operation of Fer•enting Plant 

5.1 Process Pure-Culture 

The process pure-culture is made in the p~re-culture 
fermenter (70.20 Bl). 

5.1.l Pure-Culture Fermenter (70.20 Bl) 

Prepare the foll~wing solution in the cleaned and 
sterilized fermenter: 
Wort \42 ·Brix) 
Monoammonium phosphate 
Magnesium sulphate 
Process water 
Malt extract 

to be set to 
An ti fa am oil 

approx. 

650 
10 
0,6 

3.200 
20 
7,5 
0,2 

1 
kg 
kg 
l 

kg 
·Brix 

1 

19 

Feed the wort by means of pump (70.10 Pl3) from tank 
(70.10 812) to the fermenter (70.20 Bl), dilute the wort 
with process water and add the nutrient salts (mono­
ammonium phosphate, magnesium sulphate, malt extract) 
by hand. Molasses is fed through ~he pipe DN 25 SS 202 
(quantity of diluted mola~ses will be measured by 
indication marks inside the pure culture fermenter) and 
process water through the counter (FQ 70.20 81.6) which 
allow the flow rate to be set. 

Use diluted sulphuric acid to set the pH to 4,5 -4,8. 
To prevent excessive foaming during subsequent aeration, 
add approx. 0,2 1 of anti foam oil to the wort. 
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5.1.2 Sterilizing and Cooling 

When the fermenter has been filled, heat the whole 
preparation with steam to 0,4 atm.g. (approx. 110 •c). 
For this purpose, close the manhole and open the valves 
in the following order: 
Vent valve 16, 
Vent va 1 ve 17 
(a little to let just a small amount of steam escape), 
Steam valve 1 
Seeding socket 14 
(a little to let just a small amount of steam escape). 
Keep all the other valves closed. 

As soon as large quantities of steam escape from the pipe 
to the water feed tank and the temperature of the wort is 
100 ·c, close the vent valve 16 to such a dregree that 
just a small amount of steam can still escape. When the 
pressure has reached 0,4 atm.g., close the steam valve 1 
to a degree that this pressure is maintained. 

Terminate sterilization after 30 minutes by closing valve 1 
and slowly opening vent valve 16. 

Begin with cooling by carefully opening the cooling water 
valve 9 or the ice water valve 10. 

As soon as the pressure in the fermenter has dropped to 
0,2 atm.g., begin with aeration by opening valve 3. Make 
sure not to blow in too much air to prevent fermenter 
contents from escaping through the oren vent valve 16. 
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During the cooling process, take a sample at valve 18 to 
measure the pH-value and the brix. 

Close the cooling water valve 9 (ice water valve 10) as 
soon as the temperature is 30 ·c. Also, close the air 
valve 3 to such a degree that just a small amount of air 
can still enter the fermenter. Fill the seal water tank 
with water, and add approx. 100 ml formalin. 

The finished preparation should have the following 
characteristics: 
temperature 
Brix 
pH-value 

5.1.3 Seeding 

approx. 
30 
7,5 ·ax 
4,5 - 4,8 

The finished preparation has to be seeded with approx. 
2 x 12 1 of laboratory pure-culture under sterile 
conditions. Prior to seeding, disinfect the pipe at cock 
14 and connect the hose of the laboratory pure-culture to 
the seeding socket 14. 
Close the valve 3. 
When the connection between the lab pure-culture flask and 
the pure-culture fermenter has been established, open the 
seeding cock 14 and transfer the contents of the 2 lab 
pure-culture flasks into the fermenter (70.20 Bl). 

After seeding close the cock 14, detach the hose and 
disinfect the socket 14 again. 

( ~··~( ~,,lr•),,~,~f 
i>r Fr,r·itirn ; .... '1rr 
r,, t;...,,,. r .... ,,1"'1,.,,.. 

",,,, -irr ( ,,..,,.u.,. hrJh f\,,..,,,,... . .,,, ~h,.•tt 
~ tri,,rf••h'"'J••,lrr HPR ~f>-l 

p,,.,1f.1, P'I '1'1 /(J 

A,.,. Alrrn B'l~r,1r.• 1
l 

(; -~ t(){) f\t'JHl'l'1rhwt"1t; 

Fr.drr11l 5lrp.,t 1l,r of (,rorrT1qr1y 

f ••tr•f, .r· I ( 11, ~ 1 I f'! I J ·l ! ' I 
f,.t,.fq, ri'1'1 l~l ~' .t ; i'. 
r ... 1,.,, f,.r,.,,., 1 ,'', ~ •;r; il i 



• 

Starcosa GmbH ---------------

5.1.4 Fermentation and transfer of pure-culture solution 
into fermenter 70.20 84 

22 

After seeding, open the air valve 3 again and mix the tank 
contents intimately with air. Aeration should he gentle 
for the first four hours, but should be increased thereafter. 

During yeast multiplication the temperature of the wort to 
be yeasted should be 30 ·c. The temperature can be con­
trolled with cooling water (valve 9). Check the Brix drop 
by taking samples during yeasting (valve 18). Fermentation 
is finished w~en the Brix has dropped to 2 - 3 ·ex. 

Transfer the whole preparation with the aid of air into 
the mother yeast fermenter (70.20 84). Be sure to maintain 
the following conditions: 

Clean and disinfect the ON 50 SS 205 pipe from the pure­
cul ture fermenter (70.2G Bl) to the mother yeast fermenter 
(70.20 B4). Check if the connection between the pure­
culture and the mother yeast fermenter has been properly 
established, and proceed as follows: 
close ·.'.1e vent valves 16 and 17, 
open the drain valve 22, 
open the feed valve 18 of fermenter (70.20 84). 
Carefully open the aeration valve 3, 
watch the contents in the fermenter to make sure that the 
pure-culture solution does not foam too heavily. 

When the pure-culture fermenter (70.20 Bl) has been 
emptied, close the feed valve 18 of fermenter (70.20 B4) 

and the valve 3. 
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5.1.5 Cleaning of pure-culture fermenter 70.20 Bl 

To remove any residues of wort left in the pure-culture 
fermenter, detach the connection at the mother yeast 
fermenter (70.20 B4) and provide for discharge into the 

sewer. 

Thoroughly rinse the socket of the feed valve 18 of 
fermenter (70.20 B4) with water and soda lye. Then 

disinfect the socket • 

Thoroughly rinse the pure-culture fermenter with warm 
water and discharge the rinsing water into the sewer. 

The soda lye heated to 70 - 80 ·c is delivered by pump 
(70.10 Pl8) from tank (70.10 Bl7) through the open valve 12 
via spray gun into the pure-cuiture fermenter (70.20 Bl) 
and is recycled through pipe ON 50 SS 141 (changed over to 
ON 80 SS 138) into tank (70.10 Bl7). Moreover, part of the 
soda lye is sent by way of the open valve 2 through the 
air pipe and the spray pipes. 

Rinse with process water, and steam the tank (70.10 Bl) by 
means of pipe ON 40 CS 220 through the open valve l; open 
valve 16 and open valves 14, 17, 18 and 22 a little to let 
just a small amount of stea~ escape. 
Close valves 1, 14, 17 18 and 22, and the pure-culture 
fermenter (70.20 Bl) is ready for a new cycle . 
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5.2 First Mother Yeast 

The first mother yeast is made in the fermenter 
(70.20 84). 

5.2.l Mother Yeast Fermenter 70.20 B4 

24 

Fill an appropriate amount of process water into the 
cleaned and sterilized fermenter. This water shall meet 
the following specification: 

(l) Non-infected 
(2) Temperature 30 •c 
(3) pH 4,2 - 4,5 

(after addition of pure-culture). 

To make sure that the process water should be free of 
infections, approx. 0,6 l sodium hypochlorite have to be 
added to the water in the fermenter along with the 
injection of air. Allow the sodium hypochlorite to react 
for about 30 minutes. If the temperature of the water 
should be belo- 30 ·c, use steam to heat the water to the 
required temperature, along with the injection of air. Add 
the necessary amount of wort, and set the appropriate 
pH-value with diluted sulphuric acid. Inject air to 
provide for intimate mixing. Then add the process 
pure-culture. Fermentation may now commence. 
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5.2.2 Filling of Fermenter 70.20 84 

Prepare the following solution in the cleaned and 

sterilized fermenter: 

Process water 
Wort 

6.300 1 

30 1 

25 

Yeast the whole process pure-culture yeast wort 

The solution should have the following characteristics: 

Temperature 
pH-value 

30 ·c 
4,2 - 4,5 

5.2.3 Fermentation of 1st Mother Yeast 

Be sure to maintain the following conditions during mother 

yeast fermentation: 

Temperature 
pH-value 

30 - 32 • c 
begjnning of fermentation 4,2 - 4,5 
end of fermentation 5,0 - 5,2 

Nutrients and auxiliaries have to be added in accordance 
with the attached fermentation scheme. 
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p,, •. rf,,r ~ ..i 11 /'1 
Am J\lfrH1 f\qlo-,,..~,,f 1) 

{l l f{J(; P,rrJt,('\("'Wf"1r; 

f,.,j,.,,,J ,..,.r,oih!1r nf ( '"'m'l"'f 

r ... 1,..f,,,, If,', i11 ~.11.1 1r.1 
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5.2.4 

Charge 

e 
fermentation Scheme for 1st Mother Yeast 

Hrs 

0 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
lA.30 
15 
16 

l 2 

y27 y27 

kg kg 

100 

Until the 15th hour 
the hourly yeast 
growth rate cannot 
be determined exactly 
because of excessive 
addition of nutrients 
during the first few 
hours. Simultaneous 
formation of alcohol 
gives rise to 
different pH-values. 

1.000 

3 

Wort 
42 ·sx 

l 

30 

15 
30 
40 
50 
60 
70 
85 

100 
115 
140 
160 
195 
230 
140 

1.460 

4 

NH4H2P04 
kg 

14,5 

14,5 

• 
5 

Ammonia 
solution 

l 

5 

5 
5 
5 
5 

10 
10 
10 
10 
20 
18 

103 

6 

Magnesium 
sulphate 

kg 

4,2 

4,2 

7 

Air 
,,, 

Nm' ;_: ... 
~ 
u 
~ .. 

500 9 g calc 
pantothe 

150 
200 
240 
400 
480 
600 
660 
780 
950 

1.100 
1. 300 
1.500 
1.800 
2 .100 
2.250 
1.700 

--
500 

I 
~ 

°' 
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5.2.5 Calculation of Fermentation Scheme fer 1st Mother Yeast 

Production 

Column 1 
indicates the total yeast (containing 27 % dry substance). 

Column 2 

indicates the amount of yeast produced per hour. 

Column 3 

The wort feed is based on the assumption that 1 kg 
molasses yields 1 kg yeast containing 27 % dry substance. 
1 kg molasses containing 80 % dry substance is equivalent 

to 1,62 1 wort containing 42 % dry substance. 

Column 4 

Calculation of phosphate addition: 

Precondition: P2o5 content in mother yeast 
= approx. 3,2 % P2o5 in DYS (dry yeast 

substance) 

Production of mother yeast: 
900 kg Y27 ~ 243 kg DYS at 3,2 % P2o5 in DYS 

= 7,8 kg P2G5 in DYS 
P2o5 content of monoammonium phosphate NH 4H2Po4 
= 60 %, i. e. the amount of monoammonium phosphate to be 

added is 14,5 kg. 

Column 5 

indicates the amount of ammonia solution to be added per 

hour. 

[ r f ,,,, !r ~. t ·, ' ,., 
r1r i;,,,,. f,.,,,,,..,,,.,,.., 

• 

·J·'l j,., 1 ,,,~,.ll·,· t-qif F\r-1 ,r • ,.. '•'" j 

•t I' •lr'\''"11'·'"' H~f ~r1.1 
,, '"·'' ';• ~ .it ;·" ir . ..-••"' · ', •i -'\'.t\ 

1~~ Aif··· ~'I' ... ~ ,,i '1 r ... :,,i,l• r 1·" .t. t' 

r) i ti" ,.,, l r-•,rr •hr. i ~ f'>I•·,. ~ ............ ·"' • I;, " { 

f,..,,., ""'"r· r,l,r ·' t "''""1..- <! 
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Calculation of Ammonia Solution for 1st Mother Yeast 

Preconditions: (1) Nitrogen in mother yeast 
= approx. 8 % in DYS 

(2) Nitrogen in NH4H2Po4 
= 10 % 

(3) Organic nitrogen in molasses assumed 

to be 0,15 NAF 

Production of 1st mother yeast: 
900 kg v27 ; 243 kg DYS 
at 8 % N in DYS 
minus nitrogen in molasses (0,15 NAF): 

19,44 kg N 

900 kg molasses at 0,15 NAF 1,35 kg N 
minus nitrogen in monoammonium phosphate: 
14,5 kg NH4H2Po4 at 10 % N 1,45 kg N 

Total nitrogen from ammonia solution: 16,64 kg N 

103 1 ammonia solution therefore have to be added. 

Column 6 
indicates the amount of magnesium sulphate. 

Column 7 
indicates the quantity of air required per hour. 

I ,,, •, I- 1•!•,'. r·.u•r 

r., J,,,... !,, •,t ·• '"···• 
; ;, \ I,,,, f,, -~/· ,..,.,, .. 

,.11t1 f .. , r ,,...,,.II•,•'"•'' p,,,, ,,- ... r '''"'I 
',,,,, : •• 1,_, •• , i"·'"''' ~ 1pp, Ac A 

f', ,·,.In· h ·1'·. )'i 
Arr Alto"' t~· it'''"''' ', 

{ 1 ~ if~ f',r• JI ,r •,' ~ ..-.,,-., 'j 

r .. , j •• , 1: "··c ~.· { ',• ' 11·r·~· 1•·, 

r ,,;,..!, • '• : 1 ; 1i 1 M ~.I ! : ! 

r ,.i ,..f , .. f .', '· • , '~ ,, .• 1 .i i ' 
~,..,,,,I j,.i,,f,. J ; ' 11 1 'j , 'j • 
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5.3 Second Mother Yeast 
The second mother yeast is made in one of fermenters 
70.20 87 

5.3.1 Mother Yeast Fermenter 70.20 87 

29 

Fill an appropriate amount of process water into the 
cleaned and sterilized fermenter. This water shall meet 
the following specification: 
(l) Non-infected 
(2) Temperature 
(3) pH 

30 ·c 
4,5 - 4,7 

Proceed as described in 5.2.1 above, but use 1 1 s3dium 
hypochlorite. 

5.3.2 Filling of Fermenter 70.20 87 

Prepare the following solution in the cleaned and 
sterilized fermenter: 

process water 
1st mother yeast 

9.500 l 

200 kg y27 
= approx. 300 l (subject 

the yeast milk) 

to the dry substance content of 

wort (42 ·0x) 50 l 

The solution should have the following characteristics: 
temperature 30 •c 
pH-value 

I ,,..,,. ~ . .,h<;.~11hrrr 

flr F:1rdr11 ~, F1v ~,., 
r)f !.Jw'!' l'rr1fmt?1f'!r 

4,5 - 4,7 

,.11r1 d,.r ( '"'i""ll",( h,iff Rrr111n'>' 1-i,,..,.,q 
Hrirdrl•,,,.,,,,.,,., HRR RO.S 

p,.1,.rfwh 4'>'l? 
Am AlfN1 F\rihnh(Jf ', 
{) '(lfJ(J P,rr1•1n•.rhwr1rj 

fwtNnl 5'1,.p.,hl1r nf (jrormnny 

'··l~f, ,,.. In', H! H ()4 f(IJ 

fnl~fq, 1r1', ill R:M Ii', 
T,.j, • ..,/ f,.:,.,,., I ;r, 1 J1f1 /I• 
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5.3.3 Fermentation of 2nd Mother Yeast 

Be sure to maintain the following conditions: 

temperature 
pH-value 
formation of alcohol 

30 - 32 ·c 
4,5 - 5,5 

not to exceed 0,1 % (O,O % at 
the end of fermentation) 

Nutrients and auxiliaries have to be added in accordance 
with.the attached fermentation scheme • 

.. 
r ~rv t-r Jh•,fu~''''' 
rJr Fr1,.dr1r hf,•,, hrr 
rir I Jwr r,·r1rm,~1rt .. 

(")''' drr r:.r.')r.ll'O(hnh Bro\Jno;< hwr1r; 
Hr1ndnlv~ri1<lm ~IPfl R04 

Pc )•,rfo, h "') )ri 

Am /\hm1 P.r J~ir1hr.f '> 
r) ~~if)() Hrr11 ,,,\( ,.,W"''l 
r,.,j,H1)I Rrr1'1hl1r (). (jr•rmrir"' 

f,..l,.fori 10'> iJl 11(J.t HH 
r('1,.1n• rn~l 111 A'M ; ·i', 
Tri<•• I T~l~rr, 11'1 l 11(1 /I ! 
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5.3.4 Fermentation Scheme for 2nd Mother Yeast 

~ ;~ 
l 2 3 4 5 6 7 ~· IW 

~ ~ ~ ., .::.._.::; 

~ :. ~ 
1 ~· r 
> T Hrs y27 y27 Wort NH 4H2Po 4 Ammonia Magnesium Air .... .; 

42 ·sx solution sulphate 
• kg kg 1 kg 1 kg Nm' 

Charge 200 50 23 5 6,5 500 
0 

1 224 24 - - 300 
2 255 31 50 5 380 
3 296 41 65 5 300 

::::!'.' 4 350 54 90 10 650 
~ ~ 5 412 62 100 10 750 
2: ! 
;: ' 6 487 75 120 15 900 
-~ -;· 

'"= ,,, 7 574 87 140 15 1.050 ':!. ~ 
i ~ 8 678 104 165 20 l. 300 
~~ 
~: 9 800 122 195 20 1.500 
,xi:;: 
;:, , 

10 944 144 233 20 l. 750 "'"" ; 

-:r 11 1.094 150 243 20 1.800 
~ 12 1.244 150 243 17 1. 800 1 

13 1.394 150 243 1.800 
14 1.544 150 243 1.800 

f ~~t 
14.30 1.619 75 120 1.800 
15 l. 350 

~r~s 
16 

500 
; ;.- : 
~ ~ _-.: 
-;...: 

1.619 1.419 2.300 23 162 6,5 ~ 
... 

~~~ I ~ .... 
~~-,--
~- ~-: 
;;;-"" .... 
~.::::: :: _ .. _ ... 

.. ::::. ~ 

.,;;: ;r .:z. 
~ .:... .:... 

.:==;- '- : 

---
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(5.3.4) Column 

j it:',f ~ ()•t-.f. '~''"' 
(>r Fr1rodru h f,•,r hr•r 
[Jr lJ"'! r, ..• ,,..,.,,., 

indicates the total yeast (containing 27 % dry 
substsnce) per hour. The hourly yeast growth is based 
on an H-factor (coefficient of multiplication per hour) 

of Hm = 1.18. ax 

Column 2 
indicates the amount of yeast produced per hour. 

Column 3 
The wort feed is based on the assumption that l kg 
molasses yields l kg yeast containing 27 % dry 
substance. 
l kg molasses containing 80 % dry substance is 
equivalent to 1,62 l wort containing 42 % dry 
substance. 

Column 4 
Calculation of phosphate addition (see 5.3.5). 

Column 5 

indicates the amount of ammonia solution to be added 
per hour (see 5.3.6). 

Column 6 
indicates the amount of magnesium sulphate. 

Column 7 
indicates the quantity of air required per hour. 

• 

"'>1f/ rjr.r ('""''II'}< hriff RFJ•1n',d'lw"''I 
Hnndrlv""'J·~fl!r H~R ~VJ4 

p,, .. ,ffnrri 4', /'f 
Am /,lf,-•n f',,1hn~",f •, 
r> 'i"!()'J f4ir'J1,n'jr~.wrirJ 
f,.rJ~r,1! p,,~, 1Llir rif ( ,,.rm'I("~ 

y,.,!,.f.,,, lo', ill ~Hi-11n1 
r,.1,.1,,. 1ri 1, 111 ~ri,1 / i' 
fr•l1•rlfr•lf'f1•1 I/', ~WJ /i j 
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5.3.5 Calculation of Phosphate Addition for 2nd Mother Yeast 

Precondition: 
P2o5 content in mother yeast = approx. 3,2 % in DYS 

Production of 2nd mother yeast: 
1.419 kg Y27 ; 383 kg DYS at 3,2 % P2o5 in DYS 

= 12,3 kg P2: 5 in DYS. 

P2o5 content of monoammonium phosphate NH 4H2Po4 
= 60.%, i. e. the amcunt of monoammonium phosphate to be 
added is 23 kg. 

5.3.6 Calculation of Ammonia Solution to be added for 2nd 
Mother Yeast 

P:econditions: 
(1) Nitrogen in mother yeast = approx. 8 % in DYS 
(2) Nitrogen in NH4H2Po 4 = 10 % 
(3) Organic nitrogen in molasses assumed to be 0,15 NAF 

Production of 2nd mother yeast: 
1.419 kg v27 ; 383 kg DYS at 8 % N in DYS 30,65 kg 

minus nitrogen in molasses (0,15 NAF): 

1.419 kg at 0,15 NAF 2,13 kg 

minus nitrogen in monoammonium phosphate: 

23 kg NH4H2P04 at 10 % N 2,30 kg 

26,22 kg 

162 l ammonia solution therefore have to be added. 

',,,.,, ~ .,r,.,,,1'''''' .... ,1f/ rJ~r ( ,,..~,,..1:-,, ~1qtl f1rr1•1f·',r h'J•"'I 
(u ~rn•jr1. h f.•,rt,,•r H·1Mj,,J.,r,...i'•'"'' H~P,$if14 

r) ~ 1'1; t'1r•1·1r,•,r ~ . ....,,.,,; 

f, .. J1•r·1! ~1·r1· 1 i'il1r ,,i r,,,,,,,,Jr / • 

N 

N 

N 

N 

f 1•' ,,+, r Ir, 1, ~ 1 '' ,f I 1 
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5.4 Trade Yeast 

The trade yeast is produced in the fermenters 70.20 87. 

5.4.l Trade-yeast fermenter 70.20 87 

Fill an appropriate amount of process water into the 
cleaned and sterilized fermenter. This water shall meet 
the following specification: 
(1) Non-infected 
(2) Temperature 
(3) pH 

30 ·c 
4,5 - 4,7 

Proceed as described in 5.2.l above, but use 2,5 1 sodium 
hypochlorite. 

5.4.2 Filling of fermenter 70.20 87 

Prepare the folowing solution in the cleaned and 
sterilized fermenter: 
Process waer 25.000 1 
Mother yeast 700 kg v27 
= approx. 1.050 1 (subject to dry substance content of 

yeast milt<) 
Wort (42 ·ax) 100 1 
The solution should have the following characteristics: 
Temeprature 30 ·c 
pH-value 

( i,:•,, t• ·:h'tt·ihrt>r 
I Jr F11pdr• ~ti F 1 •,, ~.,., 

(Jr lJw'! T"'J''"'"''' 

• 

4,5 - 4,7 

- . .. 
'l1f/ dr.r (,,.o;r.ll~d.oh Rrr1•1f"l•,r~·''"''J 
Hr,nrl'!l·,r'!'J'~'"' H~R RO.-t 

Pr,~ffqr h .t', ;r; 
A"' A!ft•r t\qf.ri".r,~ 1

1 

r J ~ 'Vf.· Rr•J· ,,. v t. N"•· t 

~,.rtrr 11 ~,.,,,,hlor . ,t ( '"'"'11r· i 

r,..,,,.f , Ii 1'. ~;. "" A or , 

r •. :,.• , , r', '. · . >-'. , A , ~ ' 
r t>lf"' I I r roirrr f : : I ~ : (, 'i ~ 
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5.4.3 Fermentation of trade yeast 

Be sure to maintain the following conditions: 
Temperature 30 - 32 ·c 
pH-value 

Formation of 
alcohol 

beginning of fermentation 4,5 - 4,7 
end of fermentation 5,0 - 6,5 

not to exceed 0,1 % (O,O I at the 
end of fermentation) 

35 

Nutrients and auxiliaries have to be added in accordance 
with the attached fermentation scheme. 

r 1rv ~, J~,.,+,_,r.rrr 

r ir F r1,.,.f,., ~ ~ .• , ~1rr 

r )r \ J.Nr f,.,.,,f"',,.,,., 

• 

~>1P/ drr ( ,r.o;rll<;;< hfJff F\ui.1r ';,( ~·Nr.1r1 
Hriridrlvrr·p'i.lr.r t--tiP, R()4 

fh~.!frul"I A', ~v; 
Am Alrrn Bn~,,,,...,,,f ', 
fl l 1(){) f'\rrJ• •""•' hwr1r; 
fr.rJN··1I rl1tp,,h/., r,f ( _,,.rmqr'ly 

r,..1,.f ,f f( 1'1 ~;I k f),j !I I) 

r~lrfqw 1()'1 ·1i1 ~()4; ~, 

r,.1,...1r,..1,.,,. .. 1/'JiW1 fl i 
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5.4.4 Fermentation Scheme for Trade Yeast 

. ' 

f Ii ~ ~ 1 2 3 4 5 6 7 
.. f ~ 
; .... 
i i 

' Hrs y27 y27 Wort NH 4 H2Po 4 Ammonia Magnesium Air ,. ,B 
42 •Bx solution sulphate m ' kg kg l kg l kg Nm' 

z ~ 
Charge 700 100 20 10 19 1. 000 38 g cal~ium 

0 pantothe.ate 
I 

l 784 84 50 - 10 1.000 
2 894 110 170 10 15 1. 300 
3 1.037 143 230 - 20 1. 750 

;: :.."' 4 1.223 186 300 10 20 2.250 ? •. 
5 l.444 221 3~n 25 2.650 t1 -

:.: ....... 6 1. 703 259 420 10 30 3.100 
~ ~ .. ' 7 2.010 307 500 35 3.700 !' f .. 8 2.370 360 580 40 4.300 
~..:. 
-_;- ..;- 9 2.770 400 650 40 4. 800 ~~ 
~.; 10 3.170 400 650 40 4 .800 -, 

. 11 3.570 400 650 40 4.800 
~ 12 3.970 400 650 43 4.800 I 13 4.370 400 650 4 .800 

14 4. 700 :no 530 4.800 

I .:-:-- > "":." 14.30 3. 600 r-; ~} 15 
"":'_ ..... ~ :.. 
II;~ 1. 000 
~ .~ ~ ~ 
·~ ~ .: 
~ ~ 

4.700 4.000 6,480 50 )68 19 1 
~ 

' 

I "" ~ i ~ °' ... 
: ... _ .. 
.; :...."'". ~: 

': .l. ::. 

_ ... ;... i .. 
·.:.:. -
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(5.4.4) Column 

f:r f,,f",-fr .. ~; v ~,., 

(,r lJ...,f"' rr.l'"T''""" 

indicates the total yeast (containing 27 I dry 
substance) per hour. The hourly yeast growth is based 
on an H-factor (coefficient of multiplication per hour) 

of H = 1.18. max 

Column 2 
indicates the amount of yeast produced per hour. 

Column 3 
The wort feed is based on the assumption that l kg 
molasses yields l kg yeast containing 27 I dry 

substance. 
1 kg molasses containing 80 I dry substance is 
equivalent to 1,62 1 wort containing 42 I dry 

substance. 

Column 4 
Calculation of phosphate addition (see 5.4.5). 

Column 5 
indicates the amount of ammonia solution to be added 

per hour (see 5.4.6). 

Column 6 
indicates the amount of magnesium sulphate. 

Column 7 
indicates the quantity of air required per ho~r. 

.. 
"',,,, ,t~r (,,,..,,,.ilvk'lfr f\r-1•1'"'V P'1'tr.•'] 

~• ·· ~ ,f,,lvr11\f1?' t tRP, A(.f.C 
P.-,-.rtr..r P. 4'· /'I 
A,,,.. Alf,,.., f\.-1"·"'"''' ') 
fl l'\f.f; f\r'J• r'\,<l'\Wl'"''f 

f,.rj~r-;! e ... ,,. bfor ..... f ( ,,.,,...,,.,f 

f,..1,,.fr,,. 11~', ': ri A 1-'' 

f"'J,.f,·u I.', 1:. R:,.i I 1· 
r"'1_..,,r,. 1_.,,.. .. 1 l', ':ir, ·1 t 
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5.4.5 Calculation of Phosphate Addition for Trade Yeast 

Precondition: 
P2o5 content in trade yeast = approx. 2,6 % in DYS 

Production of trade yeast: 
4.700 kg Y27 ; 1.269 kg DYS at 2,6 % P2o5 

33 

minus mother yeast phosphate: 
700 kg Y27 = 189 kg DYS 
at 3,2 % P2o5 

P
2

o
5 

content of monoammonium phosphate NH4H2Po 4 

38 

= 60 %, i. e. the amount of monoammonium phosphate to be 

added is 50. 

5.4.6 Calculation of Ammonia Solution for Trade Yeast 

Preconditions: 
(1) Nitrogen in mother yeast = approx. 8 % in DYS 

(2) Nitrogen in trade yeast = approx. 6,75 % in DYS 

(3) No addition of nitrogen Ol•ring last 2 hours of 

fermentation. 
(4) Nitrogen in NH4H2Po4 = 10 % 
(5) Organic nitrogen in molasses assumed to be 0,15 NAf. 

"' •, ~ 1•• ·.' • r • • • ' • , ,,., ,, •••• ~·! ·,, p ':•' fl_, : ,., ... , .,,,,, ... ; p, ·.••: .. ,, • ; j, •. ,-.J. ••I·_' ... : 

' • ~ • ... t· • ; ·. ~ .•.. • • 1· , .... ,.,. ; ·,tr• ~ '"''· ;.\r ,•I •, ..... '' .... : 
: . ' .... , .... ,,.,., .. , .. ! j • : ~'·· : • • •. , ,,,.. ; · .... · ....... . 

~ · · I•·• ~ W,., r ' •• ·' ·• 
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Production of trade yeast: 
4.700 kg Y27 ; 1.269 kg DYS 
at 675 % N in DYS 
minus nitrogen in mother yeast: 
700 kg Y27 = 189 kg DYS 
at 8 % N in DYS 

39 

85,66 kg N 

15,12 kg N 
minus nitrogen in monoammonium phosphate: 
50 kg at 10 % N 5 kg N 

Total nitrogen from ammonia solution 59,54 kg N 

368 l ammonia solution therefore have to be added . 

,-,,.J,rr,.,•r•,•,,r-,,., 
(Jr h,r<tr1fl'I F,.,, hr• 

flr \l~r f,.,;r..,..,..,,., 

. .... 
)1r.." ril"'f (Jf".,,.lj.,, hr,fr Arr; ,,.. 'ii ,......,,.., f 

Hq,.,rfrl"'"")1\t1tr H~P. RO.S 
f> \ Uf· Rrr1• n•,.-1'-.wr11J 
f,.,j,.., 11 ~rp•.hl1r f")f (.1rfmrJ"';' 

r,.1 •• f,,, 1r1'1 111 ~ri.s ir:1 

f,..1,..tri• 1r;', -~;, ~ ';.t ;1 I'. 
r,.1,.,, frt~r,., 1 /'1 ~ li'J 'I~ 
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NOTE: 
The above fermentation schemes are based on theroretical 
findings and experience and shall be considered a guideline for 
operation of the fermentation plant. 

Subject to operational conditions and to the quality of the raw 
materials it might be necessary to correct these figures. 

The figures applied should be checked during operation of the 
fermentation plant and should be corrected, if necessary, with 
the aid of .the afore-mentinend calculations • 

( ".,, ~ ,,h.,f.1~ ,,., 
r ,( f,,p,j,,, ~. f • .,, r'.1•r 

fi. l)~t• :'''l'"'·•·ri•r 

• 

'",.r, frr ( >"",1•tl-;r h•Jh f'\rr1•1l"',,.1-i~,.,,, 
'lqrvtrhr"'I"~'"' r 1~f~ A(J4 

p,,.,rfq, h -1'. /'J r,.; •• ; ..... 1r·'1 d1~;1.1 (.'\t 

A"' Alr.•n Rnt>,...~1· )I '1 r ... 1,,J .. ,,, 1 '; ', 11, ~~' ;.t I 1' 

(l ttr.'I' f'.r .. ; ri•,rhw"•'J r ,..1, .• , r,. ,.,, .• i ''· ~ ; 1r, 'i t 
f,.,i,., :1 ~,.,, .1,1,,. .,I r,,.,m,1 .. , 



Starcosa GmbH 
--------- -------------------

5.5 Technical Instructions for Operation 
of Fermentation Plant 

5.5.l Filling of 70.20 84 

- Set FQ 70.20 81.6 and FQ 70.20 81.7 to the required 
quantity of water, and fill the fermenter 70.20 84. 

- Set the required amount of wort on FQ 70.20 84.l 
and let same flow into the fermenter. 

- Open valve l. 

41 

- Switch on blower 70.20 Vll-01/02/03 or /04 to provide 
for intimate mixing. 

- Switch on the wort pump 70.20 P5 to circulate the 
fermenter contents through the plate-type heat exchanger 
70.20 W6. 

- Add the nutrient salts. 
- Gently add H2so4 through the flowmeter FI 70.20 84.6 

until the required pH-value has been reached. 
- If necessary, correct the temperature of the fermenter 

contents either by injection of steam of by cooling. 
- When the necessary values have been reached, add the 

contents from 70.20 Bl. 
- Fermentation may now commence. 

5.5.2 Fermentation 70.20 84 

- Set the required quantity of air in accordance with the 
fermentation scheme. 
Put the wort feed unit FQ 70.20 84.l into service. 

- Switch on the automatic anti foam oil unit LSA 70.20 84.2 . 

.... • 1"··· '"" . . . '' .... :· ........ . 
; • ·,,,,. r •. jl······ 

, , ',' ,,,, H,.,,,11 ·,. ~ ~n ~t,, J , ' ",• ' _,,,, j 

If )''"I••' ·,r,. f '·'''· ~I~:' ~I i•l 

;' ''':. ,,, . " 
/.,. ~\,r, .• f•. : ' r ' • ' 

[ ' ~ ~ r' i ', r I ' ' • · ri 'th J ' f 

;,, !··· i' .... , ,t,!1, . ,f' 11d•"·1•, 

i,.,,t 'I I•' 1• ,f 

~, • ' • . • i • ' '' • ' ;" . ' ' ~ ' 

~ '" • • ' ; , · • • !1 • , I , ". ' 



Starcosa GmbH 
·--------

42 

(5.5.2) - Set FI 70.20 84.5 to the required quantity of ammonia 
solution and let same flow into fermenter 70.20 84. 

5.5.3 

5.5.4 

I ". ', ~ J 'I•,' ) '•., 

- Check and, if necessary, correct the temperature, the 
pH-value and the quantity of air during operation. 

Termination of Fermentation 70.20 84 

- Stop the flow of ammonia solution according to the 

fermentation scheme. 
- When the fermentation cycle is finished, valve off the 

wort feed pipe ON 20 SS 201 at themolasses battery and 
rinse with warm water by means of ON 32 hose 142. 

- Set the air flow rate to approx. 500 Nm'/h. 
- Before steam out pipes ON 100 SS 234/0N 100 SS 224 to 

the separation station. 
- Check the connection ON 100 SS 234/0N 100 SS 224, open 

valve 25 and close valves 26 and 32, to feed fermented 
wort by pump 70.20 PS to the separators. 

- When the liquid level has dropped below the aeration 
pipes, valve off the supply of air as well. 

Cleaning and Disinfection of Fermenter 70.20 84 

When the fermenter has been emptied, rinse with water. 
Open valve 26 and close valve 25. Flush the fermenter by 

hand. 

Let pump 70.20 PS deliver the accumulated liquid through 
the heat exchanger 70.20 W6 and discharge the liquid 
through valves 19, 22 and 30 into the sewer (with the 
pump standing still). 

', ,,. j,., ' H•',••11·,. ~ ',,, f~,, I .. '• ., ...... l : '' ' '• f , ., I r' ~ I "• ' '1 ! 
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(5.5.4) Conduct a CIP cleaning cycle. For this pupose, pump 
70.10 Pl8 delivers 3 % soda lye through valve 9 into the 
fermenter where it is sprayed through a nozzle. (Make 
sure to keep the manhole shut during this cleaning 
operation! Burn hazard!) The soda lye solution from tank 
70.10 817 is sprayed in the fermenter, and pump 70.20 PS 
delivers it through the heat exchanger 70.20 W6. Open 
valve 34 to utilize part of the soda lye for cleaning 
the aeration system. Open the CIP-valve in pipe DN 20 

I 11•', ~ J"f'.' ,t,r1•r 

SS 132 to clean the wort pipe DN 20 SS 201. After about 
15.minutes, close valve 15 and open valve 23 and pump 
the soda lye back into tank 70.10 817. 
Rinse with water, and drain the water. 

For fermenter and plate heat exchanger steaming-out, 

proceed as follows: 
Drain off the cooling water from the plate heat 

exchanger. 
Fill approx. 1 1 formalin into the fermenter. 
Open the steam valves 2, 7 and 21, 

open the valve 15, 
open valves 1, 18, 19, 22, 30 and 31 a little to let 
just a small amount of steam escape. 

Heat the fermenter with steam to approx. 90 to 100 ·c; 
then close the steam valves. 

",.,,;,:, f'\ 4'./; r,.1,.• ,f (r)r, ii1fl[;.t 1r11 
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Filling of 70.20 87-01/02 

- Set FQ 70.20 81.6 and FQ 70.20 81.7 to the required 
quantity of water, and fill the fermenter 70.20 87-01/-02. 

- Set the required amount of wort on FQ 70.20 87-01.1/ 
FQ 70.20 87-02.1 and let same flow into the fermenter. 

- Open valve 1. 

- Switch on blower 70.20 Vll-01/-02/-03 or -04 to 
provide for intimate mixing. 

- Switch on the wort pump 70.20 PS-01/-02 to circulate 
the fermenter contents through the plate-type heat 
exchanger 70.20 W9-0l/-02. 

- Gently add H2so4 through the flowmeter FI 70.20 87.01.6/ 
70.20 87.02.6 until the required pH-value has been 
reached. 

- If necessary~ correct the temperature of the fermenter 
contents either by injection of steam or by cooling. 

- When the necessary values have been reached, add the 
yeast milk from tank 70.30 87-06 for production of 2nd 
mother yeast, or the yeast milk from tank 70.30 87-07 
via pump 70.30 P9 for production of trade yeast. 

- Fermentation may now commence. 

Fermentation 70.20 87-01/-02 

- Set the required quantity of air in accordance with 
the fermentation scheme. 

- Put the wort feed control unit FQ 70.20 87-01.1/ 
FQ 70.20 87-02.1 into service. 

- Switch on the automatic anti foam oil unit LSA 70.20 
87-01.2/70.20 87-02.2. 
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(5.5.6) - Set FI 70.20 87-01.5/70.20 87-02.5 to the required 
quantity of ammonia solution and let same flow into 
the. fermenter. 

5.5.7 

5.5.8 

( Jr'j.r hohr,f11hrf!f 

~Jr Fr .... drir h f,v h,., 

Dr IJ.....,,, T"'J'm"'"' 

- Start with the required nutrient salt dosing. 
- Check and, if necessary, correct the temperature, the 

pH-value and the quantity of air during operation. 

Termination of Fermentation 70.20 87-01/-02 

- Stop the nutrient salt dosing according to the 
fermentation scheme. 

- Stop the flow of ammonia solution according to the 
fermentation scheme. 

- When the fermentation cycle is finished, valve off the 
wort feed pipe ON 25 SS 199/0N 25 SS 200 at the 
molasses battery and rinse with warm water by means of 
ON 32 hose 142. 

- Set the air flow rate to approx. 500/1.000 Nm'/h. 
Before steam out pipe ON 100 SS 224. 

- Check the pipe ON 100 SS 224, open valves 22, 33 and 
32 (in pipe ON 100 SS 224) and close valve 23 to feed 
fermented wort by pump 70.20 PB-01/-02 to the 
separators. 

- When the liquid level has dropped below the aeration 
pipes, valve off the supply of air as well. 

Cleaning and Disinfection of Fermenters 70.20 87-01/-02 

When the fermenter has been emptied, rinse with water. 
Flush the fermenter by hand. 
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(5.5.8) Let pump 70.20 P8-0l/-02 deliver the accumulated liquid 
through the heat exchanger 70.20 W9-0l/-02 and discharge 
the liquid through valves 25, 29 and 32 into the sewer 
(with the pump standing still). 

Conduct a CIP cleaning cycle. For this pupose, pump 
70.10 Pl8 feeds 3 % soda lye through valve 11 into the 
fermenter where it is sprayed through a nozzle. (Make 
sure to keep the manhole shut during this cleaning 
operation! Burn hazard!) The soda lye solution from tank 
70.10 817 is sprayed in the fermenter, and pump 70.20 PS-
01/-02 delivers it through the heat exchanger 70.20 W9-
0l/-02. Open valve 4 to utilize part of the soda lye for 
cleaning the aeration system. Open the CIP-valve in pipe 
ON 25 SS 130/131 to clean the wort pipe ON 25 SS 199/200. 
After about 15 minutes, close valve 16 and open valve 19 
and pump the soda lye back into tank 70.10 817. Rin~e 

with water, and drain the water. 

For fermenter and plate heat exchanger steaming-out, 

proceed as follows: 
Fill approx. 1 l formalin into the fermenter. 
Open the steam valves 2, 6 and 27, 
open the valve 16, 
open valves l, 25, 29, 32 and 20 a little to let 
just a small amount of steam escape. 

Heat the fermenter with steam to approx. 90 to 100 ·c; 
then close the steam valves. 

Subject to the degree of contamination and incrustation 
in the fermenter, manual cleaning or CIP cleanig with 
HN0 3 solution might become necessary from time to time. 

' "· ·. • 1"·. 1 , I ,,., , f: f1•r ' ,,, •,,.1: •.• r 1'' f~··; .• " r ,,,,. ; ~ ' · .• ' : • . i ', , ', 1,.,.1 ': '• •'. ·I· 
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6. Separation and Storage of Yeast Milk 

... :''. ,.,, 

Aft~~ fermentation, the fermented molasses have to be 
subjected to separation which proceeds in two stages. In 
the first stage, separator 70.30 52-01 provides for 
separating the yeast from the fermented wort. In the 
second stage, separator 70.30 52-02 provides for washing 
and finally concentrating the yeast to approx. 700 to 
850 g v27 per litre. 

The yeast obtained from separator 70.30 52-01 is mixed 
with water by the washing nozzle 70.30 A3 and delivered 
to the washing separator 70.30 52-02. 

The washing process provide; for a good keeping quality 
and colour of the resu:tant yeast. 

After separation, the yeast is stored at a temperature 
of about +4 ·c which ensures an optimum storage life of 
the yeast milk. The yeast is stored in tanks 70.30 87-01/ 
-02/-03/-04. Each tank is equipped with a stirrer which 
helps produce homogeneous and evenly cooled yeast milk. 
Any temperature rise can be reduced again by way of 
i1.ternal tank cooling with ice water. 

Separation and storage of yeast milk require the 
following instructions to be duly followed: 

': :•" ,, ..... ,. 'rnf'.•; · • "•'', i' 11 , • • i ... f ~ f' '' f ' I '' : 
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6.1 Separation of Fermented Molasses 

'···· .• 1"·' .••. 
. • ~ . ' • . I ~ I ; • • ' ' 

:·· ,,.,,,,. f,. i'"•··· 

Put the separators into operation (in accordance with 
the specific instructions) about 10 to 15 minutes before 
separation work begins. As soon as all of the separators 
run at optimum speed, change over from water to 
fermentation solution (open valves 2, 7, 18 and the 
valve of the respective yeast milk tank and close valve 5). 
At the same time, inject approx. 500/i.OOO Nm'/h air 
into the fermenter to e~sure homogeneity of the yeast in 

the fermentation solution • 

The concentration of the yeast milk in the concentrate 
deaerator can be regulated by way of valves 7 and 11. 
When the concentration of the yeast milk leaving 
separator 70.30 52-01 is too low/high, open/close valve 7 
a little more. Make sure the deyeasted wort does not 
contain any yeast (drop test). And this applies to 
separator 70.30 52-02 as well. 

When separator 70.30 52-01 has been adjusted as described 
above, open the process water valve 11 to mix the yeast 
with process water in the washing nozzle 70.30 A3, which 
delivers this mixture to separator 70.30 52-02. The 
quantity of process water added must be such that the 
outgoing product is concentrated and the ~eparated 
washing water does not contain any yeast. 

",,,, jt•r' ,,,.,,,,,.,, ', 11r f•,r ; • • ,..,,. j I ·.•i: r ·1',,, '• , •• ' ' ' ,· ,, .; t 
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6.2 Cooling of Yeast Milk 

6.3 

( "'',· ,. ,.,.,,,,, "'' 
[ , r F r " • j r ' ( ~ ~ , -, , I'. , • r 
r ir l J ,,,,. ,_ ., ,,,~ •. ,., 

Pump 70.30 PS delivers the yeast milk from the deaerator 
of separator 70.30 52-02 through the plate-type heat 
exchanger 70.30 W6 into the respective yeast milk tank. 
For yeast milk cooling, charge the heat exchanger 70.30 W6 
with ice water having a temperature of about +l ·c to 
cool the yeast milk down to its storage temperature. If 
the yeast milk has to be aftercooled, this can be done 
by charging the internal cooling coils of the yeast milk 
tanks with ice water as well. 

Storage of Yeast Milk 

Tanks 70.30 87-01/-02/-03/-04 serve for storing the 
yeast milk. After separation, start the stirrer and open 
the ice water valve 30 to cool the yeast milk down to 
+4 ·c. This temperatur of +4 ·c should be maintained. 

Mother yea.sts required for second mother yeast and for 
trade yeast fermentation flow by gravity into tanks 
70.30 87-06/-07 (for acidification), which are then fed 
by pump 70.30 P9 into the fermenters 70.20 87-01/-02. 

The cooled yeast milk flows by gravity to the filter 

station. 
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Cleaning and Sterilization of Plant Components 

Separators 70.30 S2-0l/-02 

When separation work is finished, rinse pipe ON 100 SS 224 
and the separators with water for a few minutes. Let the 
yeast milk pump 70.30 PS deliver water from separator 
70.30 52-02 through the heat exchanger 70.30 W6 into the 
yeast milk tanks 70.30 87-01/-02/-03/-04 until the 
liquid is clear. Then discharge the liquid into the 
sewer and conduct a C!P cleaning cycle. 

If need be, clean the separator plates by hand. Prior to 
the next separation cycle, steam out pipings ON 100 
SS 222/0N 100 SS 234/0N 100 SS 224/0N 100 SS 229 by 
opening the steam valve 24 (fermenter 70.20 84), valve 35 
(fermenter 70.20 87-01) or valve 21 (fermenter 70.20 87-02) 
and by opening the outlet valve of the strainer 70.30 Fl 
a little to let just a small amount of steam escape. 
Also, steam out pipings ON 80 SS 261/0N 50 SS 261/0N 50 
SS 262/DN 80 SS 263/DN 40 SS 263, 265, 266, 267. 

Yeast Mjlk Tanks 70.30 87-01/-02/-03/-04/-06/-07 

Whenever a tank has been emptied, flush it by hand, and 
fill in an amount of water (via v~lve 25) sufficient to 

clear the yeast milk pipings. 

'i1f/ ·l••r r ,, .. ,,.::-,, r,1;+r f'irri ,, .,, t ,.,, •• ; 

f !rir rj,.1,,,,.,l''·"'' ~ lft°fi, .IV14 
i'.-,tl; t 1' ,'1 

/,,. /•If,,• fl,, JI r ', ! I 

: 1 ', i/ /1 , ~' f, I f ', ' .'t<' j 

r,"!•·r i ;..,.r, L , 1 ',, '" 1• , 

,f•'t•' 1 I,," •i 1 

., •·
1 

i• '. " i 
',.·,I f,•,o, t 'I I' ' 



• 

Starcosa GmbH 

6.4.3 

I "• ' ~ j 1 f ·,I , '•·' 

51 

Cleaning of Yeast Milk Tanks 70.30 87-01/-02/-03/-04/ 

-06/-07 with Soda Lye 

Let pump 70.10 Pl8 feed soda lye heated to app~ox. 
70 - 80 ·c through the open valve 26 into the yeast milk 

tanks. 

Make the connection between the CIP-outlet pipe and pump 
70.30 P9 by means of DN 65 hose 342, open the respective 
outlet-valve and let pump 70.30 P9 deliver the cleaning 

solution back into tank 70.10 817 • 

Open valve 29 to clean pipings DN 50 SS 326/DN 50 SS 327. 
Open valve 35 and close valve 36 to clean pipe DN 50 SS 273. 

Tank 70.30 87 -06 will be cleaned after cleaning of tank 
70.30 87-04 by filling it through pipe DN 50 SS 327. 

Also open valve 29 to clean pipe DN 65 SS 274. 

After cleaning with lye, flush the tank with water and 

rinse the pipings. 

Close valve 30 and open valves 27 and 32 to drain the 
cooling jackets of the tanks. Any residues have to be 

discharged through valves 29 or 34. 

Fill approx. 200 ml formalin into the cleaned tank, ar.d 
steam out for about 10 minutes at 90 - JOO ·c. 

Open the respective steam valve to steam out pipings 
DN 50 SS 326/DN 50 SS 327 or ON 65 SS 339/340/DN 65 hose 
341/DN 65 SS 341/DN 50 SS 273 or ON 65 SS 268/269/ 

ON 65 SS 274. 
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7. Filtration and Packing of Yeast 

7.1 Dewatering of Yeast Milk 

Dewatering of the yeast milk to a dry substance content 
of approx. 28 - 30 % proceeds in vacuum filter 70.40 Fl 
and this is by the salting process. The addition of 
common salt to the yeast milk reduces the osmotic 
pressure of the extracellular water, and the yeast ceLl 
tries to equalize the pressur~s and gives off intra­
cellular water which is largely removed by filtration. 
In conjunction with pump 70.40 P3, the spray system 
arranged at an appropriate distance from the yeast cake 
removing device allows extracellular salt residues to be 
washed out with process water, without givin~ rise to 
re-adsorption of extracP!lular water. 

7.1.1. Putting into Operation of Rotary Filter 70.40 Fl 

' I''',' r t J ~f•, I, 1 t' fl f 

The yeast milk is prepared with NaCl in the respective 
yeast milk storage tank and flows by gravity into the 
trough of the rotary vacuum filter. When the precoat 
layer has been applied to filter 70.40 Fl (see specific 
instructions), filtration proper may commence. 

Set the amount of spray water on FI 70.40 P3.2 and open 
the outlet-valve of the respective yeast milk storage 
tank to feed yeast milk into the filter trough 70.40 Fl. 
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(7.1.l) The maximum level in the filter trough is regulated by 
hand. 

7 .1. 2 

( ••','' 1"'·'"'"' 

The vacuum generated by the vacuum pump 70.40 V2 
provides for application of the yeast milk to the filter 
drum and for dewatering. After one full revolution of 
the drum the dewatered yeast is removed by an adjustable 
scraper and sent into the troughs 70.40 88.01/02/03 for 

furthe!' use. 

Cooler 70.40 W4 serves for cooling the spray water used 
to wash NaCl out of the yeast. If the yeast leaving the 
filter 70.40 Fl still does not have the required dry 
substance content, the amount of NaCl has to be increased. 

Operation of Rotar1 Filter 70.40 Fl 

During operation the hourly performance of the filter 
has to be maintained by adjusting its speed. If the 
yeast does not have the required dry substance content, 
or if there are wet spots on the surface, remove a thin 
layer of the filter aid until these wet spots vanish. 

When the filter aid is exhausted and filter 70.40 Fl 
does not reach its full capacity, the filter has to be 
precoated anew. 

(For filter operation, see specific instructions.) 
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Cleaning of Rotary Filters 

After filtration, rinse the rotary filter with water. To 
prevent deposits of dirt or lime, clean the filter once 
a week with soda lye or HN03 solution (see specific 

instructions). 

Bagging of Yeast 

The filtered yeast falls from the filter into the troughs 
70.40 88.01/02/03 for further bagging. 

The with yeAst filled bags are transported by means of 
the lifting cart 70.4G Hl4 into the cold room for storage 
unti 1 dispatch. 
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8. Cleaning 

Any cleaning and disinfecting work on surfaces car. be 
done with the aid of the high-pressure spray unit 
70.80 QlO • 
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9. Yeast Plant Cooling Systems 

9.1 Recooling of Water 

Cooling water circulating through the cooling tower 
70.70 W2.0l/02 is used to dissipate the heat of 
fermentation via outside sprinkling water, via the 
plate-type heat exchangers 70.20 W6, 70.20 W9-0l/-02 and 
to dissipate the heat of condensation of the 
refrigerating system 70.30 WlO. 

9.2 Cooling of Yeast Milk und Pure Culture Fermenter 70.20 Bl 

Ice water from tank 70.30 811 is used to cool the yeast 
milk and the pure culture fermenter 70.20 Bl. The 
refrigeration compressors 70.30 WlO serve to produce an 
ice cover on the evaporator plates of tank 70.30 811. 
The ice water circulating through the consumers flows 
past the ice-covered plates (with the aid of stirrers) 
and thus thaws the ice. The refrigeration compressors 
70.30 WlO are controlled by ice cover limiters, thus 
providing for a maximum storage capacity at any time. 
For operation of the refrigerating system 70.30 WlO, see 
specific instructions. 

9.3 Cooling of Yeast Store 

The refrigerating systems 70.30 W13-0l/-02 and the 
ceiling fans serve for cooling the yeast star~. 
For operation, see specific instruction. 
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10. Preparation of Solutions 

10.l Soda Lye Solution (CIP) 

Prepare the 3 X NaOH solution in tank 70.10 817: 

Water 3.500 1 
NaOH solids 150 kg (add gently) 
Add water for a final volume of 5.000 l 

Pump 70.10 Pl8 serves to circulate the NaOH-solution for 

dissolving. 
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ITEM No. 70. 14 P1 

DESIGNATION BARREL PUHP 

lml /h 
TECHNICAL DATA Sm 

MATERIAL SS 

NOTE 

~ 
©1 \J) 

I I 

I 
I 
I 
I 
I . 

I ·r--+-. 
70.14P1 

SECTION1 l 

- I 

70.1482 

OVERHEAD 
TANK 

250l 

SS 

EXISTING . 

ON15SS m 

r-
;:! 

~ 
:!'. 
z: 
c 

~© 

-· --· 

' ' 

.... ... ...... 

... I'- I 
... ... 
::! ::! 

"' -~ 
"' :c :c 
z z 
c c 

·::.. ~ .... 
LI 

~ .. n. L .ez l© ~-1482 © 
llN15SSUol 

-- .,.... ______ __... ........ 
- .......... ,._., ...... ---.......... -. ..... ., - __ __.,, . ._. ... ,._ .. 

-~--..... -.-.-. .. ---·---·--·_,· - .... .-. ... -,-. .. -~~----·-----
....., _____ 

.. ...... ,..... ..... .,,, ........ . .,_ .• ..,_ ... ~;·--- _. ... ,,,,._..,,,.,.. - --·----· ·-·· .. ............ ---·--.. ___ ...., ....... .,, .. ~ 
- ... _, ........ --...... ~ - --=-_,,_ • .._, .. 
• ----·----- -----

I I 

LEGEND 

VALVES: 

~ 
Butterfly valve with lever, disc s• 
Butterfly valve with gear, disc SS 
Butterfly valve with gear, disc CS -~ 

~ 
Diaphrag• valve {Cl) 
Diaphrag• valve, rub~er coating 
Ball valve (SS) 

~ 
Globe valve (Cl) 
SteH trap CCI) 

© Check valve (SS) s Sedi•ent separator {SS) 
Sa•ple cock 

B 
Cock with hose connectic.n .... 
float valve {SS) 
Cate valve (CS) 

(PVC) Cock 

0 Sub suppll er f 
.. 

9 To Fer11enters 
Material of ~i2es: 

cs Carbon Steel. 
SS Stainless Steel 
PVC Poly Venyl Cloride 

~ 
rlllll 

Material or valves: 

CI Cast Iron 
SS Stainless Steel 
PVC Poly Venyl Cloride 

SECTlON 2 
l 

OHrfNie• - n«h OtN fSO 001 E lv·11J'lu .. 1~ I#·~ v·v l,/.J 
F,_1Nlwwv.,, Se,,,,.,,,,,_.,,. DIN 1510 - A I IJl l-'.11 :.11 

AlgfllWtolelflll,.,,"'"' 1118 -
1 I 19#1 ii lllltfW I I -

'91191 .... - .._ 
•• .... II 

Antifoam Oi I Handling Systt• -. -· - P+I DIAGRAM .. ..... 1-STARCOSA /fr, ......... - - 3.03.50411 --·--·· ..... : 
a ... ., . I - : ·- _,,,, , .... _: I -
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ITEM No. ~.40B8-01-.IE' 70.40 66 70.40R6 70.40P7 .. I 70.40V2 l 70.40 F1 

CENTRIFUGAL ·YACUUl'I 
DESIGNATION YEAST TROUGH TANK AGITATOR PUHP VACUUM PUl'IP DAUi'! FILTER 

200 t T to mi .... ,h 10011> /h 1,111 
TECHNICAL DATA I I I 1011 :25 TORR .-. 

MATERIAL. I I SS I SS I I SS I CAST-IROI I SS 
FORTABLE 

NOTE · 1. EXISTING I sue suPPt.IEii J sus Sl.IPPUER f siJEi siJPPLltR I sue suPP_1ER lsl.B SUPPLIER 

c:::::!> STARCH 
I 

r-"i YEAST CR~H•NaCI DHm1L, I 
I ~ 

.. .. 
:::r;u.40 R6 
;I © 
C> 

. 'JO.'° 1!16 
@ 

DN!ISS 1114_, © 

·@ 

·© 
•ll SS lll-' ® 

bd 

u.u.~n 

. llUOP7 
©" 

§10 
~ 
;1 

DNlZSS ~_,. 
Dll•Sss zn 

Dllll!5177' 

D.a 11! 

.. 1 ... 
~ 

'" Ollst SS~"7 -~1 ~llO ::! 
~ 

,__ .... - -"':IO ~ q ICE WATER D• eoss n ti D• !ltS" 
""ll ¢:=l la W'4TER RET\.RN ' DNUCS7! 

SECTION 1 l 
. ·, 

--
-

70.40 F1 

YACUUl'I 
DRUl'I Fl LTER 

.... 1 

SS 
-

SIB SUPPLIER 

I l8• 1 DllJISSI 
-,o.a1 ~ 

!;' 

::: 
~ 

~·., .., ,,, 
~ 

! 
li 

DNJISS47 

.... 
............ 

70.40X 15 70.40 BS 

BALANCE TANK 

o-so k" O.~nl 

EXISffNj 

ONl"SSS&.t.., 

~ D10SS• 7 

~~n' 

-
70.40 p 3 

CENTRIFUGAL 
PUl'!P 

ir.r;i th 
100m 

CAST IRON 

EXISTING 

70.40 W4 

HEAT 
EXCHANGER 

2mZ 

EXISTING 

-.. ... ... 
~ 
~ 

z 
Cl 

.I 

SECTION2 

.. 
... 

-
.. 

Pl 
ON !HS71 

; 71 

- I 
I 

DNHCS 71 

,_ 

- - - - - --- ~ - - t 

~ 
~ 
~ 

..,_ ,~ 

70.30H14 ·; 

LIFTING 
CARTS 

1200k1 

EXISTINCi 

'10.40H14 

L E I: E ti D 

VALVES: 

Butterfly valve ~1th lever, disc SS 
Butterfly valve with 9"ar, disc SS 
Butterfly valve with 9'1ar, diac CS 
Claphrag• valve (Cl) 
Diaphrag• valve,·rubber coating 
Ball valve (SS) 
l:labe valve !SS) 

Stea• tnp (Cl) 

Check valve !SS) 
Sedl•ent separator (SS) 
s .. ple cock 
tock with hose connection 
rioat valve (SS) 
Gate valve [CS) 
tock (PVC) 

SECTION 3 

"11"~ 
t -
• 

ts 

\ 

Material or pipes: 

carbon Steel 
SS Stainless Steel 
PVC Poly Venyl Cloride 

Material or valves: 

Cl cast Iron 
SS "stainless Steel 
PVC Poly Yenyl Cloride 

-] . 

'Y-

COOLING 
ROOtl 

~ Sub.supplier-

I <@SAUN~U DIAPHRAGM VALV[ 

- ·-
LlLTRAT~~ 0~~affK1NGFf 61~// ~t[t-1-1 I .. 

•••• I · 3. 03. so·43 s • I . " .. ., . ....... 

1 



ITfH Na., 

DESIGNATION 

TECHNICAL DATA 

HATERIAL 

70.50 H1 
"WAJER 

TREATMENT .. 
Pl.ANT 
2nJ/h 

J>.50 62 I 10.so 62 

TANK l TANK 

S111 
S11J 

HS HS 

.........._ 

70.50 AS 70.50 B6 7050P3·02 I 'Jl.5QW3 : ·_I 7050P3--01 

CENTR IRJGE l kf C»t BOILER GEAR PUHP TAllK CHll'lllfY PUHP 

1500ko :steam /h 32ml 

i ·: 66 

I ;-
!- _,_J ---1 

8bllr ii lD011a -. 
""IOht 1!r000111m 

HS 

NOTE · 
-EXISTING 1 -EXISTfNG 1 EXISTING 1 EXISTING 1 1 1 EXIS~ING t.. - 1 EXISTING 1 r·.!!!!i. 

SECTION 1 ] 

---- - -r - - -· - - - - - - SUB SU~LIER 

--
I ~ PH~SPHAIE 

- I 

@f 

0 (!) 

--

j 

r- _EXISI!!IG 
I ---; I 

~1 
I 'T 

I 

I I 

I 

-

'10.SOA 8 

SECTION 2 

DNUSS2119 

DN25CSJD2 If --

: llN15CS199 
I fpc:1~ ~ 

t '>R I . I ho~1 . @ @'.> .,.,.. 
- 2Au. • • - 10.SOW3 . 7050P3-0t • 7tl.SOB6 

- - - - - - - --' 
s TU" ON IOCS ll \._I r-C:r' :J: - ·t;\ - ~ I "-,---"·. I DN IOC s u 

DN!5CS 106 

+ + D~UCS 2h DN40CSl94 
. . ~., 

.· 

( 

ON65CS 198 

·e> 
10)0Pll ~

050116,1 

.. 
1a.S J 

-r 

--SOB6 

l6 

- -=-:- -=--- . 

70.50P7 70.50 84 

GEAR PUHP TAKK. 

lOllil/h 2,8113 
1011 

CAST .IRON .HS 

EXIST IN!i' 

LE GE N·D 

VALVES: 

@ SAUND£R 

i0.50 B9 
PURGING 

TANK 

It ,Iii ... 

HS 

EXISTING 

SECT\ ON 3 
~IAPHAA61t VAlY( 

~ 
~-

Butterfly valve wlth lever, disc SS 
Butterfly valve with gear, disc SS 
Butterfly valve •1th gear, disc CS 
Dlaphrag• valve (Cl) r-~-- ·-

ON65CS 298 

ffi 
® 
@ 
~ 

Dlaphrag• valve, rubber coating 
Ball valve ( S$) 
Glabe valve (Cl) 
SteH trap (Cl) 
Check vaive (SS) 
Sedi•ent separator (SS) 
5Hple cock 

~ 
Cock with hose connection 

L) · float valve (SS) 
l Gate valve (CS) 
l Cock (f'YC) 

© Sub supplier © b:istint 

I I r 
~ 

7050116.1 ~ 
• I . M . 

~ l>,.IOP7.I DN65CS79T •islot 

..,_ ~FR~H . 
1a.S J . . TANK ER 

·• 

~ 

• . 
t 
~' 
"'' 

' 

Material or pipes: 

cs C.rbon Steel 
S5 Stainless Steel 
PVC Poly Yenyl Claride 

Material or valves: 

Cl C.st lron 
SS Stainless Steel 
PVC Poly Venyl Clorlde 

=r ... , 
! 

_..:A-_ 
r-<1--1 

"'"' 
@)~ 

j· 

.... \ 

. ff'~· 
.:.; 

ill.SO P7 'lit 50 84 l o;: • • '15'119 ... . . 
~ ·t ~~- ~ ~ . ~ 

~X y ~SEW~ 
I .. 

I-!~---

.u.~ 

.ll.il!: 
" ,..,, 

-l -· 

19901-l - ·-

itit"9°"Z::.i- .. 

~ STARCOSA 1• 

~·71 .:. ··~·. 

STEAH GENERATION 
P•I DIA GRAH 

3.03.50 436 
~·~ 
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• 

• 
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IT EM No. I I ?0.60 81 I 70.60 F3 I 70.60Pt. I 70.60 A 2 70.60 A2 70.60 p 2 

DESI GNAT 10 N I I REC~IVING FILTER I CCNiRI FUGAL I DOS 
TANK PUMP TANK 

DOSING lfUT 
TANK PUHP 

TECHNICAL DATA I I 
~Sm1 1-S~mJ~ I 

SOml/h t-= 20m 
c;.01 ·-

D-81Lh ·--

--·-
MATERIAL I MS I MS I CAST IROH. I I L!LAST ICS 

NOTE I 
EXISTING 

PLASTICS PLASTICS 

'-

70.60 BS-01 

TANK 

~- JSOml 
,__ -

HS 

EA r!i TING -

7(160 BS-02 ·10.60P6-01 I 70.60Pc 
CENTRIFUGAL C:NTRIFL 

TANK PUMP PUHF 

1SOm3 _ ___jOmJ/h_ .. , _SOml 
30m 30m --------- -

...._ - -
H s I CAST IRON I CAST IRC .,_.__ ----

I ---·----~--- -- - ·-,----
EX iSTIN6 ·--- -· ... ---~~-- -

Vl'.I 

Bl•I 

@ S.UOR DIAPllRAGH VALVE 

@ KLINGER VALVE 

~) 
12 

\lj 

© 

Bl•I 

B··· 

I.I\ I 

ffi 
[lj; 

e~. 

(!) C:J' 
> "\ 

!ill \.!:.· 
r:.) 
--~ 

r,, 

~ !le 

. 5a1 

~ C:tu ,.., 
~OJi 70.20V_1~-:_0J_-03 o~ 40_~~ 119 

I 

---~ 

I 
u r6s s-;z~ 

~ l'VC ---I 
·-~---r~"" --1 r 

2 

~l© i@ f . l@ --1...._ 

01· I Jt 
;; 4J Cal 

~ Coe 
@> BAU 

Sul· 

I 
4 

IS'1l ~ 

,!.::------.. ,- ""l 
9 ~ .I l I I 

0 
© (XI 

~H 

I VI 

-'.)TOWN WA iER ur11or.r.s 1s 'j 8 
• -~ \!) c r ~ -- ·--- -! =r' 

~ r'lc) r,-__ .:..__. 
'-·7-tiJ' 

70.60 BT; rlll 
-.;_:, 

' 
°' ' -,.., 
"' 
<:' .. ' 

c 

70611fl.3 70611f3.J 5 JI 10.t.oAu ~ 
C> ye ~ 
~! OR_ll!t_ CKtORJNE ~ 

~ T'"""'" I ~ .. .,,, .• l i© 
~ 

~ X SO' t~ :-@ T J§O.aJA1.1 -
- 10 "° e- , ~, . r 1 _/o-;\ er. "A ora•P'.<J-1s/i 

@tt~ .. U,'IO~SSH I >- -- .fi',lD . . Qi~>~;-@®~ ·, L!AHL @ 
<Soi' I lrf;~ v ONl.0 !'.S 7•9 :111JGfl] J (~ (.... . (~ @(.x1 . -, ~ ------· - ----- ou1scsm· · -=' _ 1s.,, 1111 ;! 7G~P7 7Cl.~os~u -··---

-===7~_,6061 - - ·· =="""""",10.60;>4 cs&.i, ll.oOF3 -----'·-~--.-~- 10.t--:----~-=~---·~'it.'ti;At---· -==- 70.60BS· 01 @f! L. 
;;:I -~ ~ r. ~ "' I - = 9 ~ 0 0 = ,.., I c 

¢:-~THC: _!_AC TORY 
0 

----- -- ....... 01. 8 1 ~S JI 
--··- -- ---- --·-

SECTION 1 SECTION 2 

cs l:•r 
SS Sti 

PVC P<tl 

~. 

@L 
-:0~ e~~-- ,._ --...n "" 

ON IOOSS JO ·----
l! 

:JN I 05517 
D 

... ----

...... --·-r--· l~'-"i-: 

mi 
I I ' -----.--i 

~ ·~:· 

iv: - . . . . '!!u ! "{E[C" __ ____ J,1.U\ 
¥: _____ -1!,U.'..::. 
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~ -·· ... _ ·-·;::.!.:e---.----



----·-·---- ---.., __________________ ....,.. ---------·- -------- ----·- ---·----· --
7116085-02 10.60P6-01 I 70.60P6-0~ 70.60 BS-01 

TANK 

~- JSOml 

-------
MS 

EX !'Yi ING --------------------

CENTRIFUG.\L lC:NTRIFUGAL 
TANK PUMP PUMP 

30m 30m 
150ml t=· SOmJfh+·· __ SOml/h ·- . 

,____ . -- ·--· - -- -- I-! s I CAST IRON I CAST IRON 

SECTION 3 

@ SAUNDER DIAPHRAGM VALVE 

@ l<LING!R VALVE 

·-·-,-- . -, 

] 

---

L E C E N D 

vr.L VE.~: 

(.:!) Bl•ttf·· I!' \'iill•f w"h l•·vo Ci!!5C" ~-
(2· l:ll•tl ... r , • ; •t .,; · 1, ,:a~, ~ist. ;- ... 

9 .. -- . .,1,,, wJ· ., gear, disc: ~::. 

l.J\~·nti1 .. ,1d• v;.lv. ~r l 

['1Jan~1rao;:1· •'!Ive, 1 lot· ,;,; \:. 

B~l! v;alv~ ~·5) 

~Jnbe v~lv~ (Cl) 

~le'!m trao CCI) 
r-.E':!: valv• (!:.,) 

~e :!irr·Pnl sep;.r;. _,. · .!:>; 
!>amul" c:ock 
C:e>r~ wl tt. he>!tE' r.nnnpr · ; ".lh 

IJ<..,: •:'vr (!'-~) 

---1 r 
J ~ J f 

G<1lr va~"P (C~) 

Co cir ( ~ \'~:: 
BAU. VAL VE I p·~c I 

- ~ --- -------
I l 
I I cs 

I 
!i':J 

PVC 

Sul· suor!hr 

EX I STI~ 

l'!rbe>1 '>teel 
St::: 1.nJ eo;s Steel 
Pc.ly Vcnyl :lor!de 

Cl r:; .. ~ t J; 1.i I 

~~ ~t ... : 11}i?:;,.. Sl~ 

r·.c Pc.l) VF'11y.1 t ·•.· :ctE' 

TO 70.70 83 
~D~N~~~~~J~l----1~ 

01111 o~s n I 

__!__... I - I 17 
·-• o I .r:;;l_I ~--

l 
I : 

1 I t I 1 1 

' I I 

I 
I 

I 
I 

I 
J I 
I i 

! 
I 
I 
I 

! 

• • 
f I 

' 

' ! ; 
I 

) I 

' I 

! 

I ! ' I I I I 
I : 

11 

• 

I 

I 
I 

I 
I 
I 
! 
i 

I 

I 

'. __ =.._: _;_ ;;_;:- : ~= 1 PP.OCE5~~AT0L1~G~~WPMEN1 
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I TEI-I NO. I 1 10..10w2~ 70.1083 10.10 Ft ll.70P4.01 70.70Pt..O 2 ·"·.70Pt..01 70.10Pl..01 70.70 PS 
CENTRlfUGAL tENTAIFUGAl. r-: .. NTAllUGAL UNTRIF116Al. CENTRIFUGAL 

DESIGNATION I 1an.1~TOW£R WATER MSllS FILTER 
PL'llP PUMP PU11P PUMP PUllP 

400-1/h lO.I LJ\ft..ln. 200.J .. 21111-' h •oo-3,. >111-' h -~·h -
TE.CHNJCAL llllllllllCllUUh 10. JO• - 10. •O• JO• 

MA 1r.JUA.t 8f TON SS CAST IRON ' lAST IRON . !st IRON (AST IRO• I I CAST IRON I I I I I I l 
NOTE . ' ' ' ' I I I I 

1111 1115S ,, 
SECTION 2 

.. JllSS I 
1111.C SS• ••WSSI 

(I • l•ZWH ... 

'%., t ~ ,,. _, 
\!'I 1E_ ~ 

I 

10.1DW2.02 

e:>-- ~ 
•."ID>IU 

-~r; .. -··· ®i •. ----- 10,10 fl LC)/ 11~W2.01 
l ~' 

:: 

~I 
~ .. 

6 ! ;( 1--.. ~ . 
""l'• - _..,., - • '"""' 

t) 
coouN6 w.t.TE:, ~~~u;• .. """;'! I 
~ l••S1Hll I @ e 

I I I I t1~F-T-~-~·~-~"+.~~~-t . ... I 11 ·~... ... '\j" .-~ ,- - ~ 
.............. ,, I t 10.109) ......... : '"""'' 10.'0P ...... , @ 10.10PUI @ ; @ 

U'U11' 

g.>_ 9 r 

""'~. : 
_ ... ~ -.. -~' ;( - r-J+b@ 

PROCf~ "\JI -
@> 

1130 P~Jll 

• 011111ur ••JWSSJ 1•1wss1 

SEWER 

SECTION1 l 
' 

--------------. 

70 PS I I I 
UFU';AL 

·11P 

I ~h 

'" 
T 1 I • IRON 
I I I I I I 

1: 
........... 
... lllD .... 

y.-~ ......... ,,1 

® """ ...... 

I 
Ill II SU i COOLING W.t.TE R TO 1010 W IC 

I •••S.i ••Ii 
i tOOL ING WATER 
I 0 rSh"6 
i 

. 
:: , . .. 

J 

- - -WATER I 
L 

STARCOSA " ···" 3.03.r -

I I I I 
I 

I I I I I I I 

® ...... .... 
® a.1.ra...w 

~ ~ lldtllt""' -.utt 

® RM -

SECTION 3 l 
I 

fll111~SSl I 
COOLING WAH A TO 1030 W 10 

I I• 1st ••Ii e::.> 
(I • D"nHSft 

i COOLING WATER 

'%., t I DIStt"' ~ 
i 

~ 

~ :: 
r . . 

•1tHltU 

'!) 

- -T -
. WATER RECOOLING 

STARCOSA " 
•••• ---- -· ·--

----------·------ -

' 

,_ 

i... 
< 




