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Spray Drying and Spray Processing
With Bowen Spray-Aires™

Spray drying is the modern method for drying a wide
range of inorganic and organic chemicals, resins, foods,
pharmaceuticals, colors, ceramics, clays, catalysts, and
other products. Its major advantages-—overall economy
and improved product properties—have broadened the
use of spray drying into all areas of the process industries,

The most important factor in the selection of
laboratory sized spray dryers is the degree of successful
operation possible on the widest range of products. For
years Bowen's rugged laboratory units have been the
most successful available. Some have been operating
for over 20 years helping to develop new products and
to extend existing products into profitable uses.

Several designs are provided to meet particular
product requirements. Each of these designs is a proto-
type of Bowen’s larger production units. Each provides
optimum results in test and development and in small
scale batch or continuous production.

Although principally used for spray drying, these units
produce unique product characteristics that make them
suitable for other spray processing operations such as
reacting, chilling (congealing) and encapsulating. Parti-
cles formed are generally spherical, of uniform particle
size and have a uniform mixture of components, result-
ing from the extremely fast action of the air on the fine
droplets of sprayed feed.

THE BOWEN LABORATORY SPRAY-AIRE™

OPERATION

The range of water evaporation is 15 to 80 lb/hr
depending on air inlet and outlet temperatures. Degree
and pattern of feed spray can be varied using either
nozzle or centrifugal atomizers — each available in
several designs.

The flow of hot drying air enters through the top
central inlet and directs the spray of feed down into the
chambher—away from walls and roof. Chamber light
and viewing ports aid visual control of operation.

Instruments are clustered on a panel for operating
convenience and case of control. Standard air heater is
direct gas fired, started by automatic spark ignition and
electrically monitored. Inlet air temperature is regulated
automatically—maximum temperature 1000°F, mini-
mum 150°F. Heater is located on opposite side of
product collection point.

Product build-up on chamber walls is minimized by
the air and spray flow pattern and by the turbulent
air-spray mixing action that speeds drying (or other
operation). Also, the chamber has no obstructions on
which product can accumulate. This keeps the walls
cleaner and simplifies cleaning operations. Quick dis-
assembly of all interconnecting ducts and door with
20/ x 16" opening provide easy access to all surfaces.

CONSTRUCTION

The 30 inch diameter drying chamber and other parts
contacted by the feed or dry product are of Type 316
stainless steel for superior corrosion resistance. Insula-
tion cover, exterior frame and structure are also of
sanitary, maintenance-free stainless steel. Heavy duty,
sanitary type quick disconnect couplings simplify dis-
assembly of ducts for complete cleaning. The heater
shell, hot air inlet duct and chamber cylinder and head
plate are insulated to protect personnel and to minimize
heat losses.

INSTALLATION

Compact dimensions simplify installation and re-
location as required (37" x 53" and 6'10“ height).
Only one connection is required for each utility.

INSTRUMENTATION

Control panel houses the inlet and outlet temperature
gauges, cyclone pressure drop indicator and on-off
switches for burner ignition, fan, chamber light and feed
pump. Other instrumentation can be furnished to meet
special requirements. L




BOWEN LABORATORY FLAT BOTTOM SPRAY-AIRE™

This unit fills the need for drying very heat sensitive
products. Four cold air side inlets create a layer of cool
air around the inner periphery of the chamber. Many
products which melt or degrade below the outlet air
temperature needed for drying can be handled. Dried.
airborne particles are chilled in the layer of cool air
and thus prevented from degrading or sticking to the
chamber walls.

Additional ambient air enters through a sweeper that
rotates just above the flat bottom, This aids in further
cooling and removing the product — air conveying it
to the high efficiency cyclene collector,

Atomization is by centrifugal atomizer and hot air
enters through a top central vane ring as in the standard
Laboratory Spray-Aire. The cylinder hinges open at
the bottom, exposing all surfaces for easy cleaning.

BOWEN LABORATORY EXTENDED CHAMBER SPRAY-AIRE™

The drying chamber on this unit has a straight-side
height of 6 ft. which gives increased drying distance (and
time). Thus, larger particles can be produced—up to 80
microns and bigger, depending on the feed material and
position of the atomizer. Most other featurcs are the
same as on the standard Laboratory Spray-Aire,

Standard atomization of feed is by two-fluid nozzle
either at the top or bottom of the chamber. (Materials
that are not heat sensitive can be atomized from the
bottom to provide the longest possible exposure to the
drying air as the particles are sprayed upward and then
fall back down.) The main portion of large particles can
be dropped into the chamber collector jar, while the
fines fraction is air-conveyed to the jar under the cyclone
collector. Alternately, all of the product can be collected
by the cyclone.

COMPARATIVE SPECIFICATIONS

MODEL WIDTH | LENGTH | HEIGHT
Spray-Aire 37 53" 610" (1)
Flat Bottom Spray-Aire 30" 60" 70" (2)
Extended Chamber Spray-Aire | 37" 53" 106" (1)

(1) Approximately 18" additional height required for operating.
(2) Total height with chamber open is 100",
Chamber diameter on all Laboratory Spray-Aires is 30",

WATER EVAPORATION RATE: |5 to 80 Ib/hr depending on air
lemperatures with air flow rate of
250 cfm. (Flat Bottom Spray-Aire
capacity is approximately 1/3 less.)
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Partial List of
Materials
Successfully
Dried in the
Bowen Laboratory

FOODS
Besf broth
Boulllon

Cheese
Chicken broth
Coffes

Corn syrup
Dairy cis

Enrymes
Food colors
Food flavorings
Oelatine
Ice crezm mix
Licarice
H:l'tr extract
syrup
Milk
Protelns
e
5
Soy bean protein
Sugar

Tea

Vegetable extracts
Vitamins

Whey

PHARMACEUTICALS AND
NATURAL PRODUCTS
Albumin

Aluminum hydroxide gels
Aming acids

Ascarbic acld
Aureomyzin

Bacitracin

Bark extracts

Blood

Casein hydrolysate
Cellulose modifications

Chlorophyll

Dextran

Distillery byproducts
Enrymes

Fish hydrolysates
Glues

Gluten

Penicillin salts
Prolein hydrolysate
racho

Tannin
Tarlaric acld

min
Tobacco extracts
Trisilicate, Mg
Yeast hydrolysates

CERAMICS, CLAYS,
CATALYSTS, ABRASIVES
Alumina gels -
Aluminas

Barium titanates
Bentonite

Beryllias
Chroma.iron oxides
Ceramic colars
China clays
Feldspar

Ferrites
Forsterites
Blass

Re!
Rulile
Shift catalysts
Silica-alumina gels
Silicon carblde
Steatites

Tal

¢
Titanates
Wall tiles
Tirconates

BO\
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RESINS, POLYMERS, ETC.

ABS resins

Epoxy resins

Forma|dehyde resins
[:g'h} : gnol, mel.)

Pol e

Polymethacrylate

:ulmmﬁem

olystyrene
Poll acetate
,v?:::g chiloride
alyvinyl fluoride
Polyvinyl pyralidone

ORGANICS, MISC.
Acetates, Ca, Pb, K, Na
Acrylates, Ca, Mg
Alcohols, aming, nitro
sntoate, sodivm

Ble :
Gacodylle acid
G

a
Carboxymethylcellulose
Caseinste, sodium
Cellulosics
Chelales
gﬂﬂﬂl‘lﬂ

]

e
Fabric softeners
Fertilizers
Formate, sodium
Fungicides
Gums
Herbicides
Inseclicides
Melallic scaps
Melhzcrylales
Microballoons
Oxalic acid
Pantothenate, calcium
ntachlorophenate
Fhotogreaphic emulsions

Figments
Propionate, Ca, Na
Quaternary salls
Rubber chemicals
Rubber latex
Salicylate, NH,, Na
gaqustering agents

caps
Stearates

Stearic acid
Sulfonates

Surface active agents
Tannlc ecid
Tartrales
Undecylenates

Waste producls
Wetting agents

INDREAMICS, MISC.
Aluminate, sodium
Arsenic acid

g:m {urnace slag

Chromate, Ca, K, Na
B{anids, sodilm
Dioxide, Ti, U
Disulfids, Mo
Fertilizers
Flunhmkﬁ'mdlm
{cly”grﬁ e

a8, magneslum
ﬂydmidah.:i Ba, Ca,

I8
Hydronldes [carbonation)
Hypochlorite, Ca, Na
i 1iH,, Na
Nitrate, NH,, Ca, U, Zt
Nitrates {(denitration)

elenides

Sillcates, Ca, Mg, Na

Sullates, Al, NH,, Ba, Cr,
Cu, Fe, Mn, N»s, In

Sulfides, Cu, Mo, In

Zeolites

IN

OPTIONS

Standard and Optional Equipment Available for Each of the Three Spray-Aire Types

ATOMIZATION: Standard on the Spray-Aire
and the Extended Chamber Spray-Aire is
a two fluid nozzle requiring 15scfm (max.)
of compressed air at about 100 psig.

Optional—(Standard on the Flat Bottom
Spray-Aire) — centrifugal, air turbine
opcrated at nominal 50,000 rpm requir-
ing 18 scfm at about 100 psig and a small
flow of cooling water (1/4” connection).

The two types of atomization equipment
are interchangeable.

HEATER: Standard — direct gas-fired with
automatic control of inlet air temperature
using any fuel gas. Data on this and
optional heaters:

Heater Type Mrﬂ?ﬁiﬂ Maximum Requirement
. ¢ | 230,000 Btuf hr any fuel
Gas, direct fired ID{]_(E_F_“ gasal 6 WG min.
Gas, indirect ired |  550-F | 230,000 BUuEht any el
; o | 42 KW, 230/460 volts,
Electric B00°F 1 ™3 phase, 60 cycle
Steam, 100 psig 310°F | 67 Ibs/hr
_Steam, ISUp_sEg__ ~ 340°F | 76 Ibs/hr [
Steam, 200 psig 360°F | 83 Ibs/hr

FAN: Centrifugal blower with direct drive,
3600 rpm 2 HP, 230/460 volt, 3 phase,
60 eycle open drip-proof motor, (3 HP
motor furnished if secondary collector
added.) Other motor characteristics
available,

COLLECTOR: Standard — high cfficiency
cyclone with 2 gallon collector jar.
Optional, secondary collector can be
added: cloth filter type, wet scrubber, etc.

COLD AIR INLETS on the drying chamber
are standard on Flat Bottom Spray-Aire,
optional on the others.

OTHER OPTIONS can be furnished for
special requirements. A few of these are;
Spark proof and explosion proof features
Closed cycle arrangement, including
solvent recovery equipment
Automatic control instrumentation for
continuous production
Feed pump with variable speed drive
Packaged feed system including holding
tank with agitator and pump
2000ml Pyrex graduate for gravity feeding

Complete air compressor package to
meet any of the atomization requirements
of these laboratory uhits.
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BOWEN SUSPEND-AIRE™ SYSTEMS

Bowen has a comprehensive capability in
all air-suspended processing operations —
spray, flash and fluid bed drying, reacting,
heating, cooling, congealing, agglomerating
and encapsulating. These operations offer
solutions to many of the problems en-
countered in the process industries, and
Bowen offers an unbiased treatment of them.

Thus the best equipment type (or combi-
nation) can be found to meet the particular

needs of your project. Requirements may
range from a single demonstration test to
a long evaluation program. The optimum
approach may involve testing at Bowen's
Test Center, or rental of a unit, or purchase
of one of the Laboratory Spray-Aires or
other Suspend-Aire unit. Bowen is in a
unique position to assist and to advise with
over 45 years experience in air-suspended
techniques,

TEST FACILITIES AT BOWEN

The relationship between variables in
drying is so complex that practical design
equations have never been developed. It is
usually neccssary to run tests in labora-
tory and/or pilot plant equipment. These
tests demonstrate feasibility, provide design
data and produce samples for product and
market evaluations.

The Bowen Test Center has an ex-
perienced staff and the most complete and

versatile air-suspended equipment available
for testing customer’s materials on a fee
basis. In addition to spray, flash and fiuid
bed drying, other process operations are
conducted in these Suspend-Aire units.
Equipment includes spray dryers of various
designs and flash and fluid bed units all
with a varicty of feeding methods. A
comprehensive and objective test report is
submitted that describes all the important
factors and tabulates the data.
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