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WIEGAND

Karisruhe GmbH.
D 7505 Ettlingen

'WORKING INSTRUCTIONS L
FOR v 1/1364

WIEGAND GRAVITY FLOW EVAPORATOR

order no.:
Plant:
Flow Diagram:

Erection Drawing:

Description:

¥ 171364 NIRO ATOMIZER MELBOURNE FOR' EIPPS-

: ' .LAND CONSOLIDATED MILK MAFFRA

GNE THREE-STAGE CONTINUOUSLY WORKISG TYPE WIE-
GAND vacuum gravity-flow evaporating plant
with finisher and thermo-compressor of special
design for the milk industry. : :
VvV 2-4/961

VvV 4/855

see working manual

Operational Data:

Product:
Feed: - "

‘Evaporating Capa-
S city:

—} Concentrate:

Temperatures

" Preheating:
Heating:

Evaporation
: Boiling Temperature

Steam consumption:

90 °C heating and
evaporation:

Vacuum unit
Water . consumption:

Power :

skim milk

18.200 kg/h, 9 % TS, 5 °C

i4.79o kg/h, water

'3.410 kg/h, 48 %.TS, 42 °C b

from 5 °C to 72 °C
from 72-°C to 90 °C

1st stage 2nd 'stage -3rd stage = 4th stage
76 °c 61 °C 42 °c -+ 42 sC

(8.4 atmg) 120 psig

3,620 kg/h
170 kg/h

92 ¢cbm/h O0/20 °C

415 Volt, 3 phases, 5o cycf%s
installed 36,4 kW
effective 30,0 kW

Condensate discharge: appr. 15 cbm/h; 60 °C

s

peclial features:

=Noise and heat insulation calandria ol

and. thermo-compressor '
=Cleaning-In-Place-System :

-Later possible extension: switchable spiral
tube high heater system up to 120 °C.
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‘prospéctus on pages, 8 and 16.

I. Prerecuisites

the steem header.

c)
enter the plant.

a)
21n W.C.).

c)
)

ﬂIEGAND-Gravmé&-vloﬂunvauorat1ng—Plant

"

il

yalve at the manpumal, rerot:

¥

Turn on sesling water.for the

Check up whether condensation

Switch on air-compressor (min.

rF

ok.11.1 967

Bearbeiter:

ITSES

¥

a) Instruct boiler operating personnel that steam is réqﬁifea.

b) Open main steam valve to the steam header, then drain water from.

FYT Ty

JNDS

{(max.
tank contains condensate resp.

G k?/cme; nax. 1o kg/cmz).

vy )
L

You will find general remarks about qvunoratzng plurts'mn the evaoorator

Close all openings (air cocks, manholes ete. ) through vhlch alr could
pressure at the pump inlet:

water.

=

g) Open discHarpe valve at the zir distribhtor in the panel until air
coming out is dry and free of ecil.

h) Turn on nain switeh.

II. Preducar ’

) Turn.on all the oproduct rur iecegsively, but elvavs wait asilonz as
liguid appears within tle ¢ serarator, then turn on this feed tusp
etc, (thus dVOAle” thet the n.oruns dry and nakes a ise).

b) At maxinum loed, oven flow valyve for gopr. 1/l of the flow (check wp
that the separator dees not £ill up), and give beck:into thé fleak
balance tank the liguid comi: it ¢f the finisncr.

¢) Open steen valves to the eir ctors and to the pre-evacuasior after
first haviers cpeneo the valve within the suction lire to the latter.

d) Adjust nominal velue to dcc:rf steam pressure gt the stean pressure
povernor. The pneunatic ste :1ve has slowly to be opened Ly turning
the manueal rericte control o? t stean pressure governor, and. switch
to autoratic eoperation,

e) At operniion with cooling tower: close fully the pneumatic cooline vater
valve by turning the manual recote control of Lthe vacuun controller.

f) Start hot water pump and open nlewly half the way pnelmatic cooling water

oy g0

c:‘;}

gesehen;
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IIT. Sthrtlng up the plant

a) When vacuum has rcached gppr. 8. m W.C., open slowly steam valve to the '
vapour compressor to half of the nominal value. ’

¥

b) Start condensate pumnps .

¢) When vacuum has reached anpr. 8,5 m W.C. resp. appr. 1ho Torr, close
-valve within the suction line to the pre-evacuator and then steam valve
to the pre-evacuator.

d) Switch the vecuum controller to "Automatic"-set-point to get the desz*cd
boiling temperature within the finisher.

e) When the vacuum has reached 9,5 m W.C. resp. 62 Torr, adjust pressurc for

the vapour compressor to the nominal value resp. to that pressure which
has given the correct density the last time.:

£) Adjust flow to theoretical quantity.

g) Adjust nominal value at the temperature controller to the desired value.
Open slowly the pneumatic stearn valve by turning the manual remote ceatrol
of 'the temnerature controller.

IV. Chansinz over to oroduct
a) Convey the discharge from the finisher 4o the channel.

b) Vhen the plant is operating steadily and the separators have a
minirmum water level, open the product valve.,

¢) When the vroduct appears in the separator of the finisher, convey the
discharpe back into the float balance tank.

@) When ithe concentrete has reached appr. 2¢ 7 less than the rated concen
tratnon (i.e., for instance, 2t skim milk rated concentration 56 T solids
e 8 § ‘ ' : G5 solids
- 20 % (1o % solids) = ko § solids), give concentrate into the concentrate
tank.
llote; During the following minutes, cheoks of the solid content must: be
nade every 3o seconds, because wh ‘b@d*ns back the concentrate
vith a concentration higher than 1-d atove, then there is
the risk of burn-on. e
fiﬁﬂ Lge rext 30 minutes, check repularly the operating:conditigr
d readjust to attain the rated cnnd]tlou-.
1 y )
4, 11,1967 Beorbeiter; Tr/Fe (H gesehen: ~3e-
H16.67 W, B '
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V. Observetions durine the operation

=2
gt

o
s

2) Decause of the steadily incressing heat transfer resistance vu”*"r the
3 o b + 5

operation, the final concentration tends to drop; therefore, adjust the
steam pressurc to the vapour coripressor delicate sensitively.

. Yih
-3 T T

LY

By l..-‘:f.-:;',‘_“'i b 3t IR

b) Check and record the operating conditions every 3o minutes.

¢) Check the sealing vater flow at the purps.

_ -.z‘-t .

RPN

VI. Changins over to condensate (water)

a) Clecse the product valve. Condensate float valve will open automatically. ,t?

b) Check the final concentration; if it falls below the value rentioned P

under IV.d), convey liguid to the channel. i
¢) When all the product remainders have teen pumped off the plant, rive &
back liguid inito float balence tank; turn the swing pive in that way that |3
liquid runs through the strainer. i ;

3

| ce Lhe Ba,, . pressure at the vapour compressor to appr. 3/4 of :
pressure durlnh operation. e
| nvey condensate into the float balance tank. 4
| M L
b { T el el *a 1] ] 3
temperature controller to "hand” and close control valve. £

E 3
| Beorbeiter:  Tr/Fe <4 gesehen: L R
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‘ 34 ‘a) ‘ﬁithi'n‘éfminutes, continnously pour in caustic soda flakes .( ﬂaOHg- into

y ‘ the strainer of the float balance tank until 2 %0 in kg, referre _ﬁO

4 0 the flow rate, have been dissolved (if, for example, the flow rate

sa‘ PR R amounts .to 10.000 kg/h, then appr. 20 kg flakes have to be used).
_e) Open the valves to the chamber spray system at each separator. A

£) Increase flov rate by 10 - 20 %, but take care that the separators do
not get too full. G

g) After a cleaning time of 20 - 30 minutes, convey 1iquid to the channel

resp. to & lye collecting tank.
VITI. Cleaning with acid - i

a) After rinsing with condensate and after all the lye has been removed from
the plant, turn swing pipe egain over the strainer within the float
balance tank.

b) Within 5 minutes, continuously pour acid (HNO,) into the float balance
tank until the solution has a concentration of appr. 2 % (content of
liguid during the clenaingis appr. 1o [ of the flow rate).

i ¢) Cleaning with acid for a period of appr. 15 minutes.

d) After the chemical cleaning, convey liquid to the channel resp. to en
acid collecting lank.

e) Rinsing with condensate until all acid has been removed from the plant.

f) Close, the valves of the chamber spray system at cach separator.

g£) The plant now is ready for shutting down or for starting up anewv.

IX. Shutting down the plant

a2) Turn off the steam valve for vapour CONPressor.

b) Reduce flov rate to 1/L of the quantity at maximum load.

c) Wait until the plant is cooled down, then stop fecd pumps. When dl the
separato?s have been emplied by pumps, then stop all the pumps - even

~the cooling water pumps.

d) Switch steem pressure governor and vacuumﬁ-Jaﬁroller to "hand" and close
the valves at the manual remote controlsy :

e) Turn off the air compressor.

f) Close the valve at the sealing water tank. %

g) Open air cock,

Blatuen: 2L, 111967 Bearbeiter: Tr/Fe (7@ gesehen: =5«
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X. Mechanicnl cleaning . : ;
At certain intervals (in some cases daily), the plant has to be chocked as . ¥

to whether the chemical cleaning has rermoved all the depesits. For this pur- | o
bose, open top and bottom of the eveporating bodies and of the separators.
All the dirt traps have as well to be cleaned. '

Heating tubes, distributor system ete. have to be brushed - if required.

It is also necessary to open the plant ‘because the oxygen from the air helvs
2t in preserving the surface of the steel.

XI. Chenical clennsing arents

. .3
The cleansinrg agents rust be free of chlorine and its compounds (attention: 5
do not use IYDROCHLORIC ACID!): otherwise, pitting of the stainless steel 4
would be caused.
a) Alkaline cleansine npgents: B,
caustic soda lle0l 2 7 (2 ke scales or 6 litres 33 ¢ lye in 100 kg water) oy "
other alkaline cleansing agents, too, may be used if sultable, tested ang ]
permitted. ;
b) Acid cleansing zpents:
2 % nitric acid HIO3 (b litres acid at 36¢° Bé or 53 %) or other =acig
cleansing apgents if suitable, tested ana permitted,
&
%
o - m AP "'6"
24 ,11.1967 Bearbeiter: I'r/Fe W— gesehen:
m“i (,c.f;,;ﬂ;:»)lé 47 W.B, o foid el L "%
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Apparatebau GmbH. | 7 for .
Karlsruhe WIEGAND-Gravity-Flow-Evaporating-Plant

XII. Difficulties during operation
a) Vacuum too low resp. temperatures too high

) probabiy due to:

1. ledks on the lids or nanholes,
the screw joints,
the pump seals or
the pump covers

or screws being not tightened enoughj

because of defective gaskets
water shortape or cooline water being too warm;

2. cooling

3. steam pressure too low;
L. air ejector nozzles too larpe after lengthy working time.

b) Built up.of liquid in the separ-tors

probably due to:

1. leak on the punp seal;

2. loose screw joints on the ouap;

3. If the built up occurs in the first time after installation, then t;

orifice disks of the folloving stage have to be opened by erpr. 1o »

of the cross section, a.s.o.

¢) Built uv of condensate in the heating body

probably due to:
1. leak on the pump seal;

2. loose screw joints on the pump;

3. blockage of the condensate orifice disk.

d) Final concentration too low

probebly due to:
1., working conditions being other than irdicated;

2. deposits on the hezting surfuces;

3. inadcouate de~acratine or draining of 4he heetine bodies.

If a @e—aerating pipe is "cold", then there is a leak or the orifice
disk 1s blocked.

e) Deposits on or blockare of inc¢ividual tute

in varying order ney be due to imcom wlete removal of all the irpurities

out of the plant.
Thorough rermoval of all the inpurities ros Llv - cures this troudble.

DEPO"JL" ray also forn if the flow is too low or if the final concentration
is too high.

Loty

Dotur 2. 11,1967 Bearbeiter: Tr/Fe (ﬁ gesehen: ~T-
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) If a pump makes a noise then the follovmg orifice dlsk has t? be wr
diminished by appr. 10 % ‘'of the cross sectlon, a.8.0. A T “'b{
z
; A
” 7
l;".
s’.&
p‘a,f.
b
7.
&
¥
%
XIII. In case of emergency
a) In cese of power failure the steanm suvply is shut down, i.e. the solenocid «%
valve closes the air supply to the tneuwsatic controlllng valve so that o
this valve is shut. After pover is reconnected, punp out aJ_1 the precduct’: 5
and clena the vlent, P
b) In case of steam failure, shut off product supnlv. %
¢) In case of cooling water supply failure, shut off‘ valves to the [
vapour compressors and to the heaters. ;. F;}
£
E:
£
it
3
>
.
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PN Y Generalﬁ

Remarks

~compressors the eva-

1y be varied 'in small limits, i.e..

by increasing or reducing the steam pressure pefore the thexrmo
compressor. In case of an increase of the steam pressure at th
same time possible the cooling water cquantityand thus_ the
total temperature difference of the plant has to be slightly
increased. In general the variation from the nominal steam

pressure shall not exceed £ 1 atmg. for a modification of the
capacity,- since otherwise there might be disturbances.

In case of plants with steam jet thermo

porating capacity can on

the steam pressure,‘too should be

constant if possible. If variations cannot be avoided, care
has to be taken that these variations will be temporally con-
stant, i.e. that there are no sudden changes and above all

no plu-minus variations.

As -all external values,

Changes of the ment ioned type:influence the whole plant and

can make the operation unstable.

The regulation of the vacuum resp. of the temperature in the"
condenser is cffected by the cooling water valve.
Note: The more cooling water, the higher the vacuum -

- and vice versa.

Above all the feed quantity is influencing the required final
concentration. A coarse adjustment can be obtained with hand
after the balance tank.

a constant initia
final concentration wi
- . and vice versa.

ntity also an initial concentration which
is influencing the final concentration.
ted by hand these concentration cha nges
h the feed quantity at constant exter-
f automatic operation care to be ta-
nitial concentration. With re-
e same applies as explained as
Sbove for the steam pressure. A sufficient help in this con-
nection is that the evaporator will only be fed from tanks of
a size of at least 30.000 1, having a sufficient intermixing;
and that in case of changing-over to another tank care is
taken and the evaporator is exactly being observed.

Besides the feed qua
temporally varying,

If the plant is opera
can be compensated wit
nal conditions. In case O
ken that there is a constant 1
gard to possible variations th

2. If the plant shall for any reason be operated with a capacity
attention has to be paid that

lover than the nominal capacity,
this reduction does not exceed appr. minus 15 %. If the feed

quantity is fgrther reduced, the product side liquid content
of the plant is so drastically reduced that there is the dan-
ger of dposits, incrustations and burning. An operating time

regulating valve The more product with
1 concentration will be fed in, the lower the
11 become at constant external consition

X

>

11.10.1971 Bearbeiter: F'e/Schm gesehen:
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of 20 hours can possibly not be redched any more with the Qes—
cribed capacity reduction, and a manual mechanical cleaning

might become nécessary..

Capacity measurements

In case of correct adjusting of the working condi@iogs the eva-
porating capacity has to coincide with the value 1nd}cated )
under I. - operational data -. The evaporating capacity can Dbe
calculated by measuring the initial and final concentration and
the feed resp. concentrate quantities, as follows

A=B+K (kg/h)

. K =~3a/e (kg /h)

B =K (e - 1) (kg/h)

The symbols have the following meaning:
A = feed quantity' (kg/h)
B = evaporating capacity (kg /h)
K = concentrate guantity (kg/h)
Cp = initial concentration {%6 TS)
Cx = final concentration (%TS)
= cK/'cA = evaporating ratio (.~ )

Initial and final concentrations can be determined roughly with
the refractometer. Certain recalculations and corrections have
to be taken into consideration . A WIEGAND measuring value
sheet is to be found in the annec. To be able to apply the
quick refractometer measuring suitably WIEGAND recommend to
check thse conversion values under the milk conditions at site
with laboratory solids determinations. For exact concentration
measurements always a laboratory solids determination has to be

applied.

For the exact measuring of the feed gquantity and of the concen-
trate gquantity WIEGAND recommend a measuring during a certain
period in suitable containers (tank level measurement) with
stop watch. For the continuous operation the indication at the
flow meter is in most cases sufficient. But for exact capacity
control this value can only be used as rough control for the

feed guantity.

I1f there is no possibility to measure the feed quantity exactly
yia an additional tank or similar, one can do without.
this case the total condensate quantity should, however, be
ermined with a tank level measurement. This can be done very

- L | ].Y-

11.1o.71 Bearbelter: Fe /Schm gesehen:
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1 The following values can thus be determined exactly and in a
“«’ simple Way at the plant in operation:
' - initial concentration (% TS)
~ final concentration = (% TS)-
- concentrate quantity (kg/h)

With the above-indicated equations feed quantity and evaporat~
ing capacity can be calculated. ' '

Control:

- -~ feed guantity
compare the calculated value wit

tank level measurement;

- evaporating capacity:
compare the calculated value with the measured value of
the whole condensate guantity. '
( Evaporating capacity and total condensate guantity are
directly proportional. The nominal evaporating capacity
is identical to the total condensate quantity. If lower
condensate quantities are determined the evaporating :
capacity is proportionally in the same ratio lower or

higher.

h the value of a suitable

For each measuring point of the explained'concentration and
guantity measurements, temperature measurements have to be

effected in parallel-

WIEGAND suggest to effect at least«5 measurements in particular
for the quantity and concentration at each measuring point to
get a mean value. In case of concentrate measurements attention
has to be paid to the conversion of l/h into kg/h.

During the measurement of capacity the plant has to work abso-
lutely stable.

4. Minutes on Capacity Measurement

The capacity measurement has to be recorded. The model of such
an operation record is to be found in the annex. Measured and
calculated values have to be entered in a suitable form. In
case of measurements of quantity and concentration the measure-
ment place and method have to be described briefly, ‘in °Th,

% lactic acid, SH and pH-value of the milk as well as the in-

take temperature.

poit4 lo “ 7 1 Bearbeher: Fe/SChm nmhen:
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