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4-effect falling film
evaporation plant
for orange juice;
evaporation rate:
12,000 kg/hr

Prior to the actual concentration process, the juice is
preheated and is heated to pasteurization temperature.
It is essential that the residence times of the product 
be as short as possible in order to maintain the quality of
the juice to a large extent. 

The temperature profile is chosen in such a way that the
enzymes splitting pectin are inactivated and that micro-
organisms are extinguished to a large extent in order 
to reach stability of the cloudy juice and to prevent the
formation of alcohol caused by the fermentation of
sugar.

After heating the juice is evaporated to 62 – 63 % TS in a
multiple-effect falling film evaporator. It is important
that the product be evenly distributed onto the 
heating tubes throughout the entire operating period of
the evaporation plant, as juice tends to precipitate
(hesperidin). It is also significant that the correct veloci-
ties of vapors in the heating tubes are chosen so that
possible hesperidin deposits on the tube walls are 
not removed and so that the evaporation plant does not
need to be switched into cleaning mode prematurely.

Depending on the evaporation rate, GEAWiegand
orange juice evaporation plants have 4- to 6-effects and
operate in connection with thermal vapor recom-
pressors. In this way, the steam consumption can be im-
proved once again compared to a directly heated
evaporation plant without increasing the residence time
of the product in the plant.

The flash cooling system connected downstream from
the evaporation plant flashes the product down to 
a temperature of 12 – 13° C. At the same time, the final
concentration of 65 % TS is reached by evaporation.

Together with the water the volatile flavors of the
orange juice is also evaporated. This impairs the taste of
the concentrate. The recovery of the flavors from the
vapors is therefore of major importance so that they can
be re-added to the concentrate during redilution. For
this process, a rectification column with downstream
aroma scrubber is used. The aroma scrubber operates at
temperatures nearing the dew point. After separation of
the oily phase from the aqueous phase almost the entire
aroma will in this way be available again.

GEAWiegand falling film evaporators operate at lower
maximum temperatures and substantially lower resi-
dence times than conventional systems, thus producing
orange concentrate of higher quality which comes
nearest to the original flavor of the fruit.
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Pectin

For the production of pectin, the dried
peels of e.g. apples and citrus fruit 
are ground and conveyed to an extraction
system. The raw extract is separated from
the pomace by means of belt press filters
or in decanters and separators and is
clarified. After concentration and cooling,
pure pectin is recovered by the precipi-
tation of alcohol.

The alcohol is recovered and the re-
maining vinasses is treated in a combined
distillation/evaporation plant.

GEAWiegand uses falling film evapo-
ration plants equipped with mechanical
vapor recompressors for the concen-
tration of pectin. The falling film evapo-
ration plant for the treatment of vinasses
is directly heated with steam or with
vapor from the distillation system. For
alcohol distillation, columns with sieve
trays and structured packings are used.

The GEAgroup can nearly provide all of
the plants and components required 
for a complete process line for the pro-
duction of pectin.

left:
1-effect falling film evaporator with
mechanical vapor recompressor for
citrus pectin;
evaporation rate: 35,000 kg/hr

right:
combined 2-effect falling film evapora-
tion plant with rectification column for
the treatment of precipitation alcohol;
feed rate: 37,000 kg/hr 
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Depending on the technical require-

ments and the customers‘ specific

requests GEA Wiegand evaporation

plants are equipped with the relevant

measuring and control equipment –

from the simple conventional control

system to the PLC* system.

Control concepts

*PLC - Programmable Logic Control

Manual operation
The plant is operated and monitored by
means of local measuring instruments and
manually actuated valves and fittings.

Semi-automatic process control
The most important process parameters
such as steam pressure, vacuum, product
supply and final concentration are main-
tained by means of compact controllers
or a PLC system (programmable logic
control) with software controllers. The
passes for product and condensate are
switched and the cleaning procedures are
controlled by means of hand valves or
remote controlled fittings.

Automatic process control
The functions are controlled in the same
way as for semi-automatic operation. In
addition, individual or all process
sequences including start-up with water
or product, shut-down and cleaning are
automated by application-specific soft-
ware in connection with a PLC system.

Each control concept offers the possibility
of operating and monitoring the plant by
means of various types of visualization
system.
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Research and 

development

In many cases, tests are necessary for deter-

mining the data on which to base the plant

design and for studying the behavior of the

product during evaporation. Aim of the tests

is to define the best operating conditions, to

determine the most suitable type of evapora-

tor and to produce concentrate and distillate

samples. The GEAWiegand R & D Center is

equipped with modern laboratory equipment

and test plants and is therefore optimally

suited for analyses in the fields of evaporation

technology and distillation technology.

We have several test plants of different design,

which can also be transported to our cus-

tomers‘ when required. We are therefore in a

position to make practice-oriented analyses

and to develop new processes. Our in-

tensive research and development work has

resulted in numerous patents in Germany

and abroad, long years of experience and

knowledge of a vast range of products from

Apple to Zymase.
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Evaporation Plants
for the concentration of all types of liquid food, or ganic
and inor ganic solutions, waste water and other liquid
products by means of thermal or mechanical vapor
recompr essors, single or multiple ef fects together with
additional components for heating, cooling, degassing,
crystallization, r ecti�cation etc.

Plants for Crystallization
of waste water containing salt and other aqueous solu -
tions.

Project Studies, Engineering
for plants in the supply pr ogram.

Plants for Distillation/Rectification
for the separation of multicomponent mixtur es, for in -
stance for the r ecovery of or ganic solvents, for the pr o-
duction of bioalcohol of dif ferent qualities etc.

Lines for the Production of Drinking
Alcohol
from the tr eatment of raw material, fermentation, dis -
tillation and pr ocessing of vinasses right thr ough to
steam drying.

Fluidized Bed Dryers
for granulation drying of liquids, agglomeration drying
of dust and for coating, r oasting and drying of granular
solid matter .

Our Scope of Supply in Summary

GEA Process Engineering Inc. • 9165 Rumsey Road • Columbia, MD 21045
Tel: 410-997-8700 • Fax: 410-997-5021 • Email: gea.pe.na@geagroup.com

GEA Process Engineering Inc. • 1600 O'Keefe Road • Hudson, WI 54016
Tel: 715-386-9371 • Fax: 715-386-9376 • Email: gea.pe.na@geagroup.com
Web: www.niroinc.com


