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Spray Drying

Fluidized Spray Dryer
The FSD™ combines spray drying and fluid bed drying 
technologies and offers excellent product flexibility and good
thermal efficiency.

Pressure nozzles (or a rotary atomizer) spray the product
down towards the fluid bed where agglomeration incorporat-
ing finer, recycled material takes place. Exhaust air outlet is
through the roof causing further agglomeration in the spray
zone. Patent has been applied for a special version IFD™ with
the bag filter integrated into the chamber.

Sticky products can be dried successfully, and the concept is
ideal for drying heat sensitive products, and improved aroma
retention is accomplished.

• Agglomerated (instant), free-flowing dustless 
powders are produced with average particle sizes 
ranging between 100 to 350 microns.

FILTERMAT® Spray Dryer
The drying of hygroscopic, thermoplastic and slowly crystal-
lising products involves handling of very sticky intermediate
materials at a lower temperature level than that possible in
conventional spray dryer layouts.

Completion of drying requires the powder to be processed at
close to critical conditions for a long time.

The FILTERMAT® uses nozzle atomization in a co-current tower
that directs the semi-dried particles downward onto a moving
belt. The material is then gently conveyed as a porous layer
through zones of post-drying and cooling, resulting in a crisp
cake-like structure, that breaks up at the end of the belt and is
discharged through a final particle size control system. The 
exhaust air streams pass through the material layer on the belt.

• Coarse, agglomerated/granular free-flowing 
dustless powders with average particle sizes in 
the 250 to 1000 micron range are produced.

FILTERMAT® Spray Dryer (FMD)Fluidised Spray Dryer (FSD-N)

Agglomerated powders are obtained in systems based upon the integrated fluid bed
or belt and multi-stage concept where moist powder, produced during the first drying
stage, forms agglomerates, which are after-dried and cooled in the following stages.
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Spray Cooling Rewet Agglomeration

The various droplet formation techniques and the efficient
droplet/air contact make the spray drying concept ideal for
making spherical particle powder by congealing of melts.

Depending on particle size requirements and the need for
post-cooling/crystallisation, most of the non-agglomerating
spray dryer concepts are useful, including the flat bottom de-
sign and the nozzle tower.

In the flat bottom execution, the product particles fall onto the
floor of the chamber and leave with the exhaust air through
the slowly rotating broom-like exhaust air duct.

The flat bottom design offers the advantages of low building
height and easy access for manual cleaning.

• Products with average particle sizes ranging all the 
way from below 50 to above 1000 microns are possible
in the various configurations.

Fine sized powders (or powder mixes) require agglomeration
in order to become instant, free-flowing and dust-less con-
sumer products (with fixed micro-composition).

Rewet agglomeration involves dispersion of the fine powder
in air, rewetting it by mixing it with small droplets of liquid to
form loose agglomerates with point-to-point contact. The 
material handling during the agglomeration process itself is
specially controlled according to the desired properties of the
end-product.

The agglomerates are dried, cooled and screened. Fines and
milled oversize material are recycled.

• Instant, free-flowing and dust-less products with 
average particle size in the 250 to 1500 micron range
are possible.

Rewet Agglomerator (RWA)Spray Cooler with Prilling Atomizer (SC-R)



Bag Filters
Product recovery by means of bag filters 
offers the advantages of

• Single-step dry exhaust air cleaning to well
below environmental standards

• Dry-only solids collection with minimal
losses of valuable end product

Modern, optimised bag filter designs feature
• Cyclonic air/product inlets
• Better control of product discharge flows
• Fewer and longer bags, and they also 

incorporate
• CIP-systems completely eliminating the

need for inside service

Drying Process and System 
Selection

Bag Filters and 
CIP Systems
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Atomizer Types
Atomization is the key to spray drying and three general
types of atomizers are used

• Rotating disks or wheels utilising centrifugal energy
• Pressure nozzles applying pressure energy
• Two-fluid nozzles relying on kinetic energy CIP, Cleaning-In-Place Systems

All spray dryer designs can be supplied with
semi- or fully automatic Cleaning-In-Place
(CIP) systems featuring special retractable
CIP-nozzles and tight shut-off devices that
separate the washing area from other parts
containing dry powder.

CIP nozzles are welded flush with the equip-
ment wall. When activated, the self-rotating
spraying head protrudes into the vessel. 
A simpler hydraulic type is opened by suffi-
cient cleaning
liquid pres-
sure and
closed by a 
return spring.
A pneumati-
cally operated
type is also
available.

Clean air plenum

Patent pending

Niro SANICIP™ Bag Filter

The Spray Drying Process
Spray drying is a unique direct one-step transformation of a liquid food-
stuff into a dry powder.

The process involves
• Atomization of the liquid into a spray of small droplets using either a

fast rotating disk, a pressure or 2-fluid nozzle
• Contacting of the spray with hot drying air introduced into the drying

chamber through an air disperser
• Evaporation of moisture and particle formation under controlled 

conditions of low product temperature
• Discharge of powder continuously from the drying chamber and/or 
• Collection from the exhaust air by means of cyclones and/or bag filters

System Selection
Spray dryer contacting patterns, atomization principle and operating 
temperatures are selected according to the properties of the product 
- including its drying characteristics – and the desired powder form.

Spray dryers for heat sensitive food products often feature multi-stage
systems with sophisticated chamber designs.

Fluid bed drying stages or a conveyor belt are often incorporated for 
agglomeration during drying - for very gentle final drying or cooling of
the product.

Atomizer
types



Powder Handling, Packing and Silo Systems
Niro supplies the most lenient vacuum transport systems 
combined with pre-gassing chambers for prolonged shelf life
of the �nal powder.

The powder can be stored in silos or conveyed directly to a
continuous bagging-o� line for boxes/bags, or to a big bag 
�lling station.

Safety Equipment
All organic products in dry form present a potential �re and
powder explosion hazard. Niro plants are designed to protect
the operating personnel and to prevent/limit the damage to
the equipment in case of such incidents.

The safety evaluation procedure includes the product itself
and all plant components. 

Features include

• selection of limited operating conditions as to temperatures
• sprinkler systems for �re extinguishing
• monitoring of critical components
• special earthing of plant components

Instrumentation and Control
Niro designs and engineers the level of instrumentation that
meets any customer’s requirements.

The use of Programmable Logic Controllers (PLC) also o�ers

• automatic start-up and shut-down
• automatic CIP sequencing

The type and makes of instruments are selected in co-opera-
tion with the customer to ensure the best hardware service
during the lifetime of the plant. The necessary software is 
included in Niro’s standard delivery.

• explosion suppression systems
• passive explosion venting systems
• design for pressure shock resistance or explosion contain-

ment
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