





The aroma being quite volatile, lenient
processing conditions throughout the
concentration process are essential.
GEA Niro has developed a number of
processes that maximize efficiency
while being as lenient to the extract as

possible.

Thermal Concentration

Our multistage non-recirculating
evaporators operate under vacuum in
a plug flow mode. They concentrate
the coffee extract gently, quickly, and
efficiently. In combination with the
aroma recovery system, the evaporator
preserves the aroma and taste
components and produces an excellent
concentrate for the production of

convenient coffee.

Membrane Filtration

The aroma fraction of the extract can be
pre-concentrated using reverse osmosis
in a membrane filtration system. This
slightly changes the taste profile, which
is an advantage for some coffees and in

some markets.

Convenient Coffee Facts

IN 2007, THE
GLOBAL COFFEE
PRODUCTION TOTALLED
OVER 7 MILLION
TONNES OF GREEN
BEANS. THIS
CORRESPONDS TO MORE
THAN 1,000 BILLION
CUPS OF COFFEE.

Freeze Concentration

With GEA Niro’s freeze concentration
process, aroma loss due to thermal
degradation is eliminated. By cooling
the extract to subzero temperatures,
excess water is removed as ice

crystals. And this process requires no
wastewater treatment, as the melted ice

crystals are pure water.

1. Evaporator
— bottom view

2. Membrane
filtration
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Foaming and
prefreezing

CAB freezing The frozen coffee Freeze drying:
is prebroken Tray going into the
CONRAD™ freeze dryer
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i e # * Freeze drying: Tray with

the finished product

The Premium Product:

Freeze Drying

_- Freeze drying preserves all the

desirable aspects of the concentrated
coffee extract. The finished product
commands a premium price across the

world by meeting market demands

RAY™ batch freeze dryer

for quality parameters such as colour,

density, and solubility.

The Atlas freeze drying process from
GEA Niro enables a unique degree of
control over all of these crucial quality

parameters.
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By using the proven Structure Control
System (SCS), product colour and
solubility as well as bulk density can
be controlled during the pre-freezing

process to meet any requirements.

Actual freezing can take place on a
Continuous Air Blast (CAB) belt freezer
or for smaller capacities on a Rota

Drum freezer.

Granulation of the frozen coffee

slabs in a carefully designed system
ensures the right granule size and size
distribution and completes the process

prior to freeze drying.

CONRAD™ freeze dryer

The unique CONRAD™ freeze dryer
protects all the qualities obtained in the
concentrate during the full-automatic,
continuous operation, and a first-class
soluble coffee is pr oduced thanks to
the integrated control system for the

entire process.

Our RAY™ batch freeze dryers are
used for smaller capacity requirements
or as add-on units to existing coffee

processing plants.

Freeze drying

Convenient Coffee Facts

COFFEE IS GROWN IN
A WIDE BELT AROUND
THE EQUATOR.
ROBUSTA COFFEE CAN
GROW FROM SEA LEVEL
TO 700 METRES
ALTITUDE, WHEREAS
ARABICA COFFEE
MUST BE GROWN AT
AN ALTITUDE
BETWEEN 1,000 AND
2,000 METRES.
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Spray dryer Spray dryer Spray dryer
- top view — side view — bottom view

— The Proven Quality:

Spray Drying

Spray Drying
III <« The most economic method for

producing soluble coffee is spray
of i1

drying, which results in free-flowing
- and agglomerated/granulated powders.

Thanks to an extremely high level of

control, our customers can manufacture

:Ei <_ products meeting the demands of their

m
individual markets.

I 4 4 4

Spray drying: The design of the spray dryer
The FSD™ process depends upon the specified powder
properties, e.g. moisture content,
particle size, and bulk density.

GEA Niro offers three designs for

_- the manufacture of soluble coffee:

Fluidized spray dryer (FSD™)
with integrated fluid bed.
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NOZZLE TOWER™ Spray Dryer
-NT -FSD™

NOZZLE TOWER™ (NT) spray dryers
are used for producing free-flowing
powders comprising individual round,

soluble beads with average particle

sizes ranging from 100 to 250 microns.

The tower-like chamber design results
in a long residence time for the

product to be dried.

Fluidized Spray Dryers (FSD™),
equipped with an integrated fluid bed,
are extremely compact. In order to

achieve the required moisture content

REWET AGGLOMERATOR™ (RWA)

Convenient Coffee Facts

FILTERMAT™
-FMD

and temperature of the instant coffee,
post-drying and cooling are carried out
in an external VIBRO-FLUIDIZER™.
The FSD™ s produce a free-flowing
agglomerated/granulated coffee
powder with average particle sizes
between 100 and 300 microns. The
lower temperatures during drying give

improved aroma properties.
The FILTERMAT™ Spray Dryer (FMD)

with an integrated conveyor belt offers

an even lower temperature profile

Agglomeration

COFFEE,

APPROX. 20% OF ALL
PROCESSED COFFEE

BEANS ARE USED FOR
MAKING INSTANT

A FIGURE THAT

HAS BEEN STABLE FOR
THE LAST DECADE.

and longer drying times during the
entire process. The result is a coarse,
agglomerated/granular, free-flowing,
and dustless powder with average
particle sizes of 250 to 1000 microns
with a greatly increased aroma

retention.

With a proven ability of controlling
powder properties to a unique degree,
the operators of GEA Niro spray dryers

can adjust production to market trends

and requirements.

RWA

Different markets require different types of convenient soluble

coffee. To meet the demand for granulated, dust-free products, the

powder is processed in a REWET AGGLOMERATOR™ (RWA).

Material handling during the agglomeration process itself is

specially controlled according to the desired properties of the end

product. Average particle size is above 1000 microns.



page 14

—l

Process control room

Meeting Every

Process Control

Controlling and monitoring a process
line is of the essence for any operator.
GEA Niro’s proven process control
system meets all requirements for

safety, flexibility, and ease of use.

Using standard hardware components,

the process system enables you to:

® Supervise and monitor automatic
plant start up, shut down, and
cleaning procedures

* Work with several product recipes
in one system

* Log every process activity for

real-time and historical trending

Instrument and system specifications
are selected in cooperation with our

customer to ensure the best hardware

service during the lifetime of the plant.

A

Requirement
with the B e St in CIP and Process Control

CIP System

Cleaning, while necessary, can be an
expensive and time-consuming part of
the process. Drawing on over 75 years
of experience in working with sanitary
processes, GEA Niro has developed

a series of Cleaning-In-Place (CIP)

systems.

With features such as retractable
nozzles in the main drying chamber
as well as highly efficient process
water recovery, the CIP system makes
a significant contribution to the

profitability of the entire process line.

SANICIP™ bay filter - top view
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More

than Just a Plant .

A Partnership of Sharing

During engineering, commissioning/
start-up and after-sales service we
support our customers in their efforts
to increase process profitability.

A partnership, where both sides

— GEA Niro and the customer — learn
about each other and share expertise

and new experiences.

A Partnership of Success

GEA Niro is a resource in every stage

of the project. We have the experience

and know-how to ensure that all aspects

are completed as smoothly as possible,
including:

* Project financing

* Product testing at our test station in Denmark
® Process evaluation and optimisation

* Design and engineering

® Project management

¢ Plant delivery, installation and commissioning
* Training of plant operators

® Technical service and supply of spare parts

s
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IN NORTH AMERICA,

Convenient Coffee Facts

CONSUMPTION OF FRESH VS.
INSTANT COFFEE VARIES:
THE RATIO

UP TO 65%
FRESH, AND

IS LESS THAN
COFFEE TO OVER 90%
IN EASTERN EUROPE, IT
INSTANT TO 35%
IN AUSTRALASIA,

THE RATIO IS OVER 73 %

10 %

INSTANT TO LESS THAN

27 %
Plant sizes

General operational data for Instant
Coffee (IC) plants are given in the table.
Available Sizes refer to the amount of
kg that is produced each hour, i.e. an
IC-250 plant will produce 250 kg of

instant coffee each hour.

FRESH COFFEE.

INSTANT
FRESH.

Typical Sizes IC-125 1C-250 1C-330 IC-500 IC-550
Green coffee input (kg/h) 275-375  550-750  750-1000  1100-1500  1200-1650
10% H,0

Roasted, ground coffee (hg/h) 240330  480-650  635-860  960-1300  1055-1430
6% H,0

Yield % 3952 39-52 3952 39-52 3952
Instant coffee (kg/h) 125 250 330 500 550
3% H,0

Annual production (t/year) 940 1875 2475 3750 4125

Based on: 7,500 (h/year)

A unique range of technologies and the service to match — these are the

reasons why choosing GEA Niro means entering a partnership of success.
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Experience

GEA Niro has contracted and installed more
than 10,000 plants worldwide

GEA Niro is a world leader in industrial drying, with spray drying, spray
cooling/congealing, flash drying, freeze drying, granulation and fluid
bed processing as core technologies. Having installed more than 10,000
plants around the globe, GEA Niro is known for delivering solutions that
meet customers’ exact requirements. The GEA Niro companies are part

of the Process Engineering Division of the GEA Group.

Process Engineering
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