Spray Dryers

NIRO
ATOMIZER

A thorough
understanding of

spray drying principles
backed up by experience
acquired from

the supply of over

3000 industrial installations.
This is the basis of
successful applications
involving

NIRO ATOMIZER
SPRAY DRYERS.




Spray Drying Systems

Spray drying is the transformation of a fluid feed
into a dried product in one single operation. The
feed is atomized using a rotating wheel or
nozzles, and the spray of droplets immediately
contacts a flow of hot air. The resulting rapid
evaporation maintains the temperature of the
sprayed droplets low, so that high drying air
temperatures can be applied without affecting
the product.

Spray dryer size and operating conditions are
selected individually to meet each product
specification.

Water evaporative capacities of standard indu-
strial Niro Atomizer spray dryers fitted with

ceiling air dispersers.
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Rotary Atomization

The rotary atomizer is located within the air
disperser mounted on the drying chamber
roof. Feed is supplied to the wheel rotating at
high speed. Wheel design and operating
speed depend upon capacity, feed properties,
and desired particle size. Atomizer wheels are
ideal for pumpable feeds, and their perfor-
mance is non-sensitive to small fluctuations
in feed rate and concentration.
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Nozzle Atomization

Thenozzle atomizer can be located either with-
in the air disperser, or positioned in the
lower part of the drying chamber, as shown.
This latter arrangement results in a fountain-
like spray and enables coarse non-heat sensi-
tive powders to be produced in small drying
chambers.



In Niro Atomizer spray dryers
rotary or nozzle atomization can
be employed. The diversity in
fluid feed properties and in the
demands upon dried product
characteristics have resulted in
the development of a wide range
of atomizer wheel and nozzle
designs.

NA rotary atomizers are avail-
able powered by motors up to
850 HP, enabling atomizer
wheels to handle feed rates
reaching 200 t/h.




Planning

Following finalization of plant
specification and order confir-
mation a time schedule for the
individual phases of the project
is drawn up so that agreed plant
delivery and commissioning da-
tes can be met. Planning ensu-
res optimum coordination be-
tween the drawing office, work-
shops, testing/inspection faci-
lities, and shipping depart-
ments.

Design

The project continues into the
design stage by securing all
technical data for equipment
and lay-out evaluation. The final
lay-out is settled, and each item
of equipment is specified and
the design selected based upon
our latest experience from pre-
vious plant commissioning and
research findings. The comple-
ted engineering drawings are
checked by experienced person-
nel prior to delivery for work-
shop fabrication

Operating and maintenance ma-
nuals are prepared to cover the

main plant items.

Fabrication

A detailed fabrication program
is drawn up once the engi-
neering drawings become avail-
able to obtain a manufacturing
sequence that meets the delive-
ry date specified in the order
confirmation. The majority of
drying chambers are fabricated
with stainless steel product
contact surfaces, but there is
also extensive use of mild steel
sheeting in the heavy chemical
industrial field.

The Niro Atomizer engineer, re-
sponsible for the fabrication
program, maintains close con-
trol over all equipment items
right up to plant shipment.
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Erection

In order that the plants are erec-
ted correctly Niro Atomizer al-
ways provide an engineer to
supervise the erection of the
complete installation. This pro-
cedure ensures a minimum of
erection time and a plant in ope-
ration as soon as possible.
Usually local skilled and un-
skilled labor are provided by the
client, but if so required, Niro
Atomizer are also in the
position to make available a
team or just a single specialized
erector for a job. To all equip-
ment supplied by Niro Atomizer
is attached a good deal of en-
gineering »know-how« and
knowledge to the benefit of the
client.

Commissioning

The commissioning of the in-
stallation is also performed un-
der the supervision of engineers
from Niro Atomizer. To come in-
to full production without delay
and with no product waste is of
paramount importance and
we co-operate with the client in
achieving this. Operation and
plant attendants are trained du-
ring the commissioning period.
The commissioning involves
two stages. Firstly, a mechani-
cal start-up to check the func-
tion of all plant components.
Secondly, dryer operation on
water to check evaporation ca-
pacity followed by process
start-up on product.

Niro Atomizer engineers ensure
that the plant operates in accor-
dance with the contract as to
plant performance and product
quality.

Production

Production implies the opti-
mum use of the installation and
with a Niro Atomizer plant, un-
interrupted manufacturing is
readily achieved yielding a high
quality product for the competi-
tive world market.

NA maintain contact with their
clients, and should future tech-
nical assistance be required our
company is always prepared to
furnish this.




Chemicals and Ceramics

Spray drying finds wide applica-
tion in these industries meeting
varied product characteristics
through design flexibility in choice
of atomizer, air disperser, chamber
size, powder recovery, and hand-
ling equipment.

There are atomizers available for
all types of pumpable feeds, air
dispersers to handle drying air
temperatures right up to 1200°C,
chamber sizes for the smallest or
largest of production rates, and
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handling equipment to obtain op-
timum powder recovery with neg-
ligible losses.

Where toxic or odorous aqueous
feeds are involved, special closed
or semi-closed drying systems are
used.

Application in the chemical indu-
stry can be grouped as follows:

— Catalysts

— Detergents

— Dyestuffs/pigments
— Fertilizers

— Organic/inorganic chemicals
— Pesticides
— Polymers

Examples of ceramic products pro-
cessed in spray dryers:

— Floor- and wall tile slip

— Electro porcelain

— Ferrites

— Tungsten carbide

— Steatite

— Alumina

— Titanates
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Minerals

The mining industry has much to
benefit by applying the spray dry-
ing technique which is today’s
technology for drying the great
variety of mineral products that in-
clude mineral flotation concentra-
tes and residues from chemical
and electrolytic refining.

The spray dryer is capable of
producing in one single operation
a »bone-dry« concentrate particu-
larly suited for flash smelting as
well as for other refining methods
that require a finely divided bone-
dry concentrate.

Spray dried bone-dry concentrates
reduce product handling and
transportation costs considera-
bly. Simultaneously, product los-
ses and environmental pollution
are minimized.

NA spray dryers have proven duty
in high tonnage mining opera-
tions, and the large rotary atomizer
units particularly developed for
this purpose are capable of with-
standing the highly abrasive and
corrosive mineral concentrates
due to the use of a patented design
of abrasive resistant atomizer
wheel.

Examples of products handled by
spray drying include:

— Copper concentrate

— Nickel concentrate

— Platinum concentrate

— Molybdenum concentrate
— Lead- and zinc concentrate
— Tin concentrate

— Cement copper precipitate
— Cobolt hydroxide precipitate
— Nickel carbonate precipitate
— Precious metals slimes

— Bentonite

— Cryolite

— Kaolin

— Rock phosphate

— lIron oxide furnace fumes



Polymers

Niro Atomizer have installed a
large number of spray dryers in the
polymer processing industries.
Spray dryers for polymers often
require individual design in order
to meet quality specifications for
the dried products. Dryer flexibility
makes it possible to comply with a
number of product grades.

Niro Atomizer spray dryers for po-
lymers are characterized by an ad-
vanced and sturdy construction and
a comprehensive instrumentation
in order to save labour and down-
time for cleaning and inspection.

For thermoplastics the dryers may
be provided with a pneumatic
sweep for cooling and sweeping
of the chamber walls thus preven-
ting sticking of the products.

Cyclones, wet scrubbers or bag
filters are selected for efficient fi-
nes recovery from the exhaust gas.
For environment protection the
gases can be recycled into the
drying system through special fil-
ters and/or through scrubber-con-
densers. The installation can be
made self-inertizing through com-
bustion of gaseous or liquid fuels
into the recycling gas stream.

When flammable solvents are to
be evaporated the system opera-
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tes in fully closed cycle with strict-
ly controlled inputs and outputs
from and to the surroundings and
by applying nitrogen gas as drying
medium.

Examples of spray dried polymer
products:

— Polyvinyl chloride

— Polyvinyl acetate

— Polyvinyl alcohol

— Urea formaldehyde resin

— Melamin formaldehyde resin

— Phenol formaldehyde resin

— Polyacrylate

— Polycarbonate

— Styrene butadiene resin

— Paraformaldehyde

— Polyformaldehyde
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Milk and milk products

Different plant lay-outs are avai-
lable to handle the various pro-
duct types and to meet indi-
vidual product characteristics.
Microphotos demonstrate these
properties.

The spray dryer with a Pneuma-
tic Conveying System is suita-
ble for the production of dried
milk products such as ordinary
skimmilk, whole milk, whey
powder and baby foods.
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The microphoto shows a sam-

ple of ordinary skimmilk pow-
der.

The spray dryer with a Cooling
Bed System features the agg-
lomeration of fines to give a
slightly dusty semi-instant skim-
milk powder. Fat containing
products like whole milk pow-
der gain in flowability due to
low content of free fat. Products
of high fat content, such as milk
replacers, ice cream mix, chee-
se and cream powder are suc-
cesfully spray dried with this
system.

The microphoto shows a samp-
le of semi-instant skimmilk
powder.

The microphoto shows a sam-
ple of instant skimmilk powder.

The spray dryer with Straight-
through Instantizer System pro-
duces instant milk powder di-
rectly. With some slight modi-
fication this type of plant is
used for the production of non-
caking whey powder, or pro-
ducts with high fat content.

The straight-through instantizer
system is a vibrated fluid bed
attached to the drying chamber
base.
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Agglomerated or »instant« foodstuffs

Over the past few years, agglome-
ration of powdered foodstuffs has
risen to new levels of importance.
The trend is strong in the instant

coffee, milk, and baby food indu-
stries. However the product range

is rapidly widening (see accompa-
nying list). Such foodstuffs are
produced directly in special spray
dryer designs or in agglomerating
equipment operating in conjunc-
tion with spray dryers.

Agglomeration improves the dis-
persibility of powdered products
by creating a form that is wetted
simultaneously and uniformly
when dropped into cold or hot
water. In addition, agglomeration
gives the product a psychological
advantage over non-agglomerated
dried powder forms. Color, partic-
le shape, and appearance are more
pleasing to the eye, giving the pro-
duct greater sales appeal.

Agglomerated foodstuffs include:

— Alginates

— Baby food

- Banana/Sugar

-- Beverage whiteners

— Cocoa/Sugar or Sugar/ Milk
— Coffee

— Coffee substitute

— Instant Starch

— Milk/Starch/Flour

— Milk/Sugar

— Pineapple/Sugar

— Strawberry/Sugar/Milk
— Tomato




Pharmaceuticals

Niro Atomizer meet the stringent
demands of the pharmaceutical
and biochemical industries by
offering a range of spray dryers for
both aseptic and sanitary pro-
cessing.

Properties of pharmaceuticals and
biochemicals are so diversified
that special designs are selected
according to whether standard,
aseptic or sanitary conditions are
required. All these dryer designs
are featured by the method of ato-

mization, feed and air filtering,
and powder handling.

A full range of dryer sizes are offe-
red, from small production units
for antibiotics, etc. to high ton-
nage dryers for proteins from hy-
drocarbon sources.

Typical applications include:
— Aminosalicylic acid

— Aspirin

— Bacitracin

— Blood plasma

— Chloramphenicolsuccinate
— Culture media

— Dextrans

— Enzymes

— Penicillins

— Proteins

— Streptomycin and salts

— Tetracyclines

— Vitamins

— Yeast
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Spray drying in low oxygen atmospheres

Closed Cycle and Self-Inertizing Systems

The majority of spray dryers de-
signed today operate with atmos-
pheric air as the drying medium,
the so-called open system. How-
ever, when feeds contain organic
liquids the drying air must be sub-
stituted by inert gas to eliminate
risk of explosion. For complete
solvent recovery and re-use of inert
gas (e. g. nitrogen) Closed Cycle
Drying Systems are employed in-

volving a drying chamber with in-
direct heater, product collector
and scrubber/condenser in a clo-
sed loop.

However, if an aqueous feed is in-
volved where the dried product
must only be in contact with a re-
duced oxygen content due to ex-
plosive or powder oxidation

tendencies a modified closed cyc-
le system is applicable: the Self-
Inertizing System. The formation

of an inert system is accomplished
by use of a direct gas or oil fired air
heater. A minimum of excess com-
bustion air is used. The low 05
content drying medium is created
from the combustion gases.

In order to maintain the correct
pressure conditions in the recyc-
ling drying medium, a small gas
volume is continuously bled from
the system. If required, this bleed
can be de-activated.




Utility Unit

A package unit for research and semi-industrial applications

With this dryer, investigations on a
small industrial scale can be
achieved by covering a wider range
of operating conditions.

Flexibility is built-in by having a
choice of atomizer and heating sys-
tem. Rotary atomization (vaned
wheels rotating at high speed) or
nozzle atomization (pressure or
two-fluid nozzle) can be used
equally well in association with
the gas, steam or electric air
heaters offered with the unit.

Rotary atomization

Evaporative capacity:

10—25kg/h
Dimensions:

Length: 1750 mm
Height: 2450 mm
Width: 1675 mm
Weight: approx. 720 kg

The provision of a chamber wall
that can be air-swept extends the
range of test products to cover
thermo-plastic and hygroscopic
materials. The utility unit can be
modified for closed cycle or sani-
tary applications.

Rotary atomization
and airbroom assembly

Evaporative capacity:

6—8kglh

Dimensions:

Length: 1750 mm
Height: 2850 mm
Width: 1675 mm
Weight: approx. 780 kg

Nozzle atomization

Evaporative capacity :

10—15kg /h
Dimensions:

Length: 1750 mm
Height: 3050 mm
Width: 1675 mm
Weight: approx. 660 kg

13
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Portable Unit

A package unit

The portable spray dryer is desig-
ned with research and develop-
ment requirements in mind. Small
quantities of test products can be
dried effectively. Drying results are
obtained quickly to provide the im-
portant information for continuan-
ce of an undertaken project. Plan-
ning a spray drying process on an
industrial scale begins with drying
data obtained at laboratory level.

Data from the portable unit provide
the vital link for scale-up to indu-
strial production.

The portable unit features an air
turbine driven atomizer wheel,
ceiling air disperser, and single
point product discharge from a
cyclone.




Plant Sizes and Components

Niro Atomizer plants comprise a component choice of :

Niro Atomizer specialize in the de-
sign, engineering, construction,
supply, and commissioning of dry-
ing equipment for capacities
ranging from a few pounds up to
80 t/h of water evaporated.

Spray dryers with ceiling air dis-
persers have been standardized to
cover evaporative capacities as
shown in the curve on page 2.

The continual search for new dryer
applications and further improve-
ments of established techniques
provide the experience to assist
industries to achieve better pro-
ducts at lower production costs.

Atomizer:

Air disperser:
Drying chamber:
Heater:

Feed pump:
Powder separation:

Air cleaning:

rotary nozzle

ceiling central

co-current counter current mixed flow

direct indirect

positive displacement centrifugal

cyclone bag filter electrostatic precipitator
scrubber (wet)

vortex flow separator (dry)

15
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Headquarters:

Niro Atomizer Inc.

9165 Rumsey Road

Columbia, MD 21045
301/997-8700

Telex: 87-576. Cable: niro usa colb

Niro Atomizer Inc.

Dairy Division

1600 County Road “F"

P.0.Box 268

Hudson, W154016

715/386-9371

Telex: 910-5758060. Cable: niro atom hudn

Regional Offices:

Mr. William J. Cummens
Niro Atomizer Inc.

5176 Otto Place

Oak Lawn, IL 80453
312/423-4009

Mr. George W. Faison
Niro Atomizer Inc.
P.0.Box 8188
Houston, TX 77004
713/521-0521

Mr. Peter J. Hall

Niro Atomizer Inc.

San Antonio Plaza, Suite 314
2570 El Camino Real West
Mountain View, CA 94040
415/948-7300

Mr. Robert E. Callan
Niro Atomizer Inc.

231 Kings Highway East
Haddonfield, NJ 08033
609/429-4546

U.S. Representatives:

Mr. Joe lannicelli
Aquafine Corporation
167 Darien Highway
Brunswick, GA 31520
912/265-2000

Mr. John R. Blakeslee
Blakeslee Equipment Co.
1571 West 117
Cleveland, OH 44107
216/521-1100

Mr. Kenneth W. Hall

Burlingame Engineers

1499 Bayshore Highway, Suite 133
Burlingame, CA 84010
415/697-2340

Mr. Saul Shulman

Leonard Engineered Producls
14617 Victory Boulevard

Van Nuys, CA 91404
213/781-1005

Mr. Ray Moseley
Moseley-Harrison Corp.
396 Sunset Avenue
Edmands, WA 98020
206/778-0367

Mr. John Harrison
Moseley-Harrison Corp.
16325 S.E. Evergreen Highway
Vancouver, WA 98664
206/256-9749

Mr. Seth J. Perkinson
The Perkinson Company
4044 Yancey Road
Charlotte, NC 28210
704/525-8191

Mr. John S, Slaughter
Techna-Dyne

14 Inverness Drive East
Englewood, CO 80112
303/773-1157

Canadian Representatives:

Mr. Lars Firing

Firing Industries Ltd.

P.O.Box 230

Niagara-On-The-Lake, Ontario LOS 1JO
416/468-3272

Mr. Neil Firing

Firing Industries Ltd.

P.O.Box 1149

Pointe Glaire, Quebec H9S 4H9
6514/697-8849
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