TURBOPLEX® AIR CLASSIFIERS
FOR HIGH PRECISION CLASSIFICATION
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Turboplex® Uitra-Fine Classifiers Type 100-1000 ATP

Fineness Range dg; = 3-180 um (Depending upon the Size of Classifier)

The new generation of Turboplex® ultra-fine classifiers
offers advantages: The vertical arrangement of the classifying
wheel shaft has been modified to a horizontal arrangement, giv-
ing longer service life, considerable improvement in profitability,
higher fines yield and improved cleanliness of the coarse mate-
rial. The completely new multi-wheel classifier has been deve-
loped and patented. An air stream classifler design is available.
As aresult of continuous development work, Alpine succeeded
in incorporating unique advantages into the new Turboplex®
ultra-fine classifiers, that are not available from other ciassifiers.
Therefore Turboplex® classifiers fundamentally differ from con-
ventional classifiers, even those classifiers which function
according to a similar separating principle.

The progress made with Turboplex® classifiers is emphasized
when considering the detailed design developments. We will
be pleased to explain how these affect your individual applica-
tion. For example: the efficient, safe and reliable rinsing air sup-
ply between static and moving parts ensures very precise,
sharp top size limitation of the fine material produced. The cons-
tant cassifying behaviour additionally ensures reliability of pro-
duct quality. Even when the feed rate is increased or variable,
every furboplex® produces a fine material of constant quality.
Technisial details conceming this classifier are available on
reque

| ~ o

Mode of Operation and Classifying
Principle

The schermnatic shows the design of the
Turboplex® ultra-fine classifier type ATR
es a single-wheel unit. This machine
malnly consists of a horizontally mount-
ed classifyling wheel (1) with fine mate-
nal and classifying air outet (2). The
classifying alr (3}, injected Into the
machine base, fiows nwards through
the classifying wheel and discharges
the fine material, whereas the coarse
particles, belng rejected by the classify-
Ing whegl, leave the classifier through
the coarse material outlet (4). Clean
coarse material Is cbtalned by Intensk
vely rinsing this coarse material with air
before It leaves the classifier; further
separation of fine materlal Is thus
achleved, (The alr guiding system Is
schematically shown in tha lustration.)
Product feed (5) Is made from above by
a rotary valve, which alsc acts as an air
seal; when used as an alr stream classi-
fier, the product |s fed directly Into the
classitying air flow (3). Nomally, the
fineness is edjusted simply by varying
the classifying wheel speed.




Special Versions, Adapted to Specific Applications:

Explosion Pressure-Shock-Resistant — Wear Protected

However, significant features of the Turboplex® are as follows:
1. Contrary to previous classifier designs, the shatft of the classi-
fying wheel is mounted horizontally, and not vertically. This
design not only improves the classifying resutts, but also
extends the service life of the classifier considerably when pro-
cessing both normal and highly abrasive products, and elimi-
nates the formation of deposits in the fine material discharge
when handling materials which are sttcky or tend to build up.
2. A modified version of the Turboplex® is equipped with an
additional coarse material classifier (type ATP/GS). Thus the
precision of cut is further improved over the whole separating
range. This design offers decisive advantages, compared to
conventional classifiers: a. Increased fines vield. b. Higher
cleanliness of the coarse material. c. The classifier is even cap-
able of processing products difficult to disperse in air under the
same classifying conditions.

3. The new muiti-wheel classifier. Never before has it been
possible to produce such high quantities of ultra-fine pro-
ducts in such an easy and economic manner in one single
classifier, because ultra-fine separation is achievable only
with a small diameter classifying wheel. To obtain a high capa-
city, the Turboplex® is equipped with several, small diameter
classifying wheels in the upper section.
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international Referonces
Turboplex® ullra-fine classifiers are
successfully used for many different
products and applications In numerous
countres throughout the world,

Every machine supplled s backed up
by an efficient contractual representa-
tion or associated company of Alpine
who — asslsted by speclalists from the
parent company - provide advice on all
questicns related to process technolo-
gy and who are always at your disposal,
to ensure first-class after-sales service.

Kay to lilustrations

Fg.1 Single wheel classifier 100 ATP/GS

Fg.2 Turbopiex® muiti wheel classiflar type
315/3 ATPIGS




Turboplex® Single Wheel Classifiers

Turboplex®:

The New Generation of Ultra-Fine
Classifiers

Alpine's standard in the development of
efficient ultre-fine classifiers is unexcel-
led, a fact which is agaln proven by the
new Turboplex® classifier series.

O Hlustration 1: This diegram shows the
basic design of the standard, l.e. single
wheel classifier type ATR The classify-
ing wheelhas been optimised by Alpine
and various other classifying parame-
ters improved, and thls guarantees
excellent classification with high preci-
slon of cut

O lMustration 2: As an altemative to the
standard version, a modified design
with optimized coarse material classify-
ing section and aftered classifying air
supply is available.

Type description: ATP/GS.

This version allows a considerable
Improvement of the precision of cut
over the whole separating range, which
means: 1. Even higher fines yield and
opimum cleanliness of the coarse
material! 2. Even products which are
difficult to disperse In alr are classified
with optimum resuits.

New Technique

The performance of Turboplex® ultra-
fine classifiers in practical operstion
and {echnical progress Incomorated
into the design canhardly be compared
with any other classlifier type. Some
advantages of the new Turboplex®
classifiers which have been demons-
trated by actual machines operating In
numerous factories over a consider
able time period, are;

The simple construction and solid
design, which mest customers’ requi-
rements for reduced costs for mainten-
ance and repalr, ere impressive. Fur-
thermore, Turboplex® classifiers are
subject to minimum wear only (even
when processing abrasive products),
due to the horizontally mounted classi-
fying whee!. To process extremely abra-
slve materials, the classifieris equipped
with an additional, wear-resistant lining
(lll. 1: red areas — wear protection — to
order). In short: Turboplex® classifiers
reduce the operating costs and spare
part expenditure. Therefore profitability
is considerably increased.

The low overall construction height and
the small space requirement are additi-

onal advantages of this machine. In this
respect, too, the Turboplex® is normally
most favourable, compared to classifi-
ers with a similar throughput rete. The-
refore the space available is optimally
used, or new bulldings can be erecled
at lower expenss.

When incorporated into grinding/clas-
sifying plants worldng in circuit (see
itustrations on page 5}, Turboplex®
classifiers considerably reduce the total
energy consumption because the fine
material Is optimally separated due to
the high sharpness of cut. Thus un-
desirable over-grinding is prevented,
and the grinding process i made easier.
Turboplex® classifiers present signifi-
cant advantages, but no disadvan-
tages. Despite the excelleni, relflable
classifying results, low space require-
ment, low energy consumption and low
costs for wear parts, Turboplex® ultre-
fine classifiers are available at a very
competitive price.

Kay to Hiustrationa (page 5)

FAg.1 Processing ptant for mineral powders.

1 = Alpine ball mill; 2 = Turboplex® single wheel
classifier; 3 = Turboplex® multi wheel classifler;
4 = Alpine Ventoplex® classiier.

Fig.2 Type 315 ATP. Fig. 3 Typa 200 ATP

<
Model Range”
Turbopiex- single wheel classifier
Type fineness |dimensicn A
gz = UM |@pProx. mim
100 ATP 4-100 870
200 ATP 5-120 1425
315 ATP 6-120 1850
500 ATP 8-120 2815
750 ATP 10-150 4580
1000 ATP 15-180 6000

" For detzilad wnd general data on every avall-
abie Turboplenc® design and type: see page 11,







Turboplex® Multi Wheel Classifiers

sets new standards! The multi-wheel
classifier design used for the first time
by Alpine for Turboplex® classifiers pro-
vides the following advanteges In prac-
tical operation:

0O Superfine products - particutarly in
the range of 3-8 pm - can now be pro-
duced very economicalty with very high
fines yield and optimum sharpness of
cut, using one single classifier,

The particular advantages of the Tur-
boplex® multi-wheel classifier serles
are avident when considering the
baslc, physical properties which have
to be observed for classifiers used for
ultra-fine separation:

With Increasing classtfier size, the cut
point and precision of cut ususlly
change, as a function of the higher
throughput rate. This means: Super-fine
end products are normally obtainable
only on relatively small classifiers - Le.
laboratory or pliot classifiers — with cor-
respondingly low throughput. When
using a larger, production-scale
machine, the required ultra-fine separa-
tion could no longer be oblained!
Now Alpine have met the requirements
for the dry production of uttre-fine end
products with high throughput rate in
practical operetion in an uncomplicated
and unique way by installing several,
small, equal-sized classifying wheels in
the classifier head of the Turboplex®
multi-wheel classifiers.

The positive classifying properties of
the single-wheel classifiers — and parti-
cularly the excellent precision of cut -
are directly transferable to the muli-
wheel classifiers.

The feed rate for Turbopiex® muiti-
wheel classifiers ranges from approx.
150-7500 kg/h, depending upon the
end product fineness, product to be
classified and classlfier size.

Sectionsl Drawing .

1 = Several, horizomally mounted classilying
whoets each with a separate drive. Common
speed control Is made via one adjustable,
electrical frequency nverter

2 = Producl feed: Product Is introduced either by
an alriock feeder (ll) or directlyinto the clagsl-
fying air flow (alr stream classifier).

3 = Common fine material discharge.

4 = Coarse matertal discharge with optimized
coarse material classifying section.




Economically Priced Plant Design
Turboplex® multi-wheel classifiers do
net only produce excellent classifying
results. The capital investment required
for this classifier is very reasonable, and
the following technical and operational
advantages are offered:

1. Super-fine end products are obtain-
able at high output rates, with only one
classifier, instead of several small clas-
sifiers, installed in parallel,

2. The product is fed to the machine
through one feed opening. Therefore
only one feeding device Is necessary.
3. The fine material is discharged
through oné common fine material
duct, allowing the air conditions to be
controlled easily.

4, The classified coarse material is dis-
charged through one discharge open-
ing.

5. Due to the high throughput rate of
Turboplex® mutti-whee! classifiers,
these machines can be combined with
mills of corresponding, large size.

Kay to Hlustrationa
Fig.1 Type 100/4 ATP/GS
Flg. 2 Type 200/4 ATP/GS

<
Model Range"
Turboplex® Multl Wheel Classifiers
Type fineness | dimensions
dgy = UM | approx, mm
A | B
100/4 ATP| 3- 60 | 1225 {1300&
200/4ATP| 4- 70 | 2350 {20000
315/3ATP| 6-120 | 3000 (25000

" For detelled and general data on every avail-
able Turboplex® design and type: see page 11.
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Turboplex® Air Stream Classiflers
Special Feature: Product Is Fed in Together with the Air Stream

Classitying Principle and Mode of
Operation

The product lo be classified (1) is direct-
ly fed into the classifier with a partial
flow of the classifying air. Preliminary
separation of the product from the air
fiow is not necessary. Therefore Tur-
boplex® air stream classifiers can be
operated for example, directly indine
with pneumatically discharging mills,
spray driers etc,

Optimum Classlfying Results
regarding sharpness of cut, fines yisld
and coarse material cleanliness are
obtained on Turboplex® air stream clas-
sifiers — even at very fine cut points.
Therefore Turbopiex® alr stream classi-
fiers are, apart from other applications,
also ideally suited to solve problems
where optimum coarse material clean-
liness Is required.
In general, the poor cleanliness of the
coarse material, resulting from low
sharpness of cut, represents a disad-
vantage of conventional alr stream
classifiers. Therefore they are practi-
cally not suitable for the production of
materials of prime quality, e.g. if a nar-
row, steep particle size distribution is
ired

required.

On the other hand, Turboplex® air
stream classifiers ensure a maxdimum
precision of cut over the whole fine-
ness range. This is made possible by
the optimized Turboplex® classifying
wheel and by the fact that the coarse
materlal Is intensively Ainsed with clean
eir In a counter flow in the coarse mate-
rial classlifying section (2). On the other
hand, in conventional classifiers the
coarse matesal is only rinsed with air

laden with feed material.

Model Range fineness| dim.A
air stream dg7=Hm| approx.
classifiers mm

100/4 ATP-5/GS} 3- 60| 1225
200 ATP-S/GS | 65-120) 1425
200/4ATP-S/@S | 4- 70| 2350
316 AIP-S/@S| 6~120| 1860
316/3ATP-S/@S | 6-120| 3000
500 ATPS/GS| B8-120| 2815
750 ATP-S/GS | 10-150| 4860
1000 ATP-S/GS | 15—-1801 6600

Koy to lustrationn

Fig. 1 Type 100/4 ATP-S/GS;

explosion pressure-shock-proof for 10 bar (over-
pressure)

Flg.2 Type 315 ATP-S/QS
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Individual Solution to Problems — Optimum Classifying Results

Examples of Application and Classifying Performance

Widest Fleld of Application
Turboplex® ultra-fine classifiers are not
only suitable for the separation of dry,
easily flowing materials. Turboplex®
classifiers are also designedtio process
materials with difficult classification
behaviour and materials which are diffi-
cult to disagglomerate.

Furthermore these difficut separation

problems are solved at extremely fine

cut points and with a high output rate.

The fields of application are determined

by the excellent classification results.

- high fines yield, even with separa-
tions between 3 and 10 pm;

- extremely high separation sharp-
ness and disagglornerating capa-
city, even with ultra-fine classiflca-
tion below 10 pm;

—~ wide, variable range of separation

and the typical operaling characteris-

tics of the Turboplex® classifiers, such
as:

- production of constant, closely sized
fine materials, free of overslze par-
ticles, even when the feed rate
varies;

— wear-resistant classification and lar-
pely insensitive to forelgn materlal.
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Practical Applicatlons

O Production of ultra-fine malerials of
prime quality, with steep particle slze
distribution and absolutely exact, maxi-
mum top size limit These products,
*free of overslze paiticles”, are obtained
in the range of dy; — 3-180 ym,
depending upon the classifier size.

O “Fines milking" Inthe mineral powder
industry. This means the extraction of a
quantity of first-class fine material from
avery large feed material flow; depend-
ing upon the sales purpose and appli-
cation, the coarse material slill has to
retain a cerlain amount of fines in .
O Dedusting of products or separation
of a small quantity of oversized particles
(or foreign matter) to Improve the
properties for further treatment. Typlcal
product example: toner, i.e. copying
powder.

O Increased profitability of grinding/
classifying plants. Due to the fact that
Turboplex® classifiers separate very
precisely, the un-desirable, excessive
grinding in grinding/classifying plants
operated in circuit is avolded, and a
considerable amount of energy Is
saved.
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O Mineral powders

In addition to producing materials of
medium fineness, Turboplex® classifi-
ers are frequently operated in the ultra-
fine product range of 3-5 ym and for
the production of fillers. Product
examples: Limestone - calcite - chalk
- dolomite - feldspar - talcum — quarz
— kieselguhr - gypsum - graphite -
wollastonite elc.

O Abrasive materials

Turboplex® classifiers are used for the
produclion of “F* and “P" granulations of
abrasive powders, This is evident proof
of optimum classifying quality and
maximum wear resistance.

O Toner, copying powder

Used for dedusting at approx. 5—8 pm,
Turboplex® classifiers vield coarse
materials practicaily free from dust, with
minimum loss of product, due to the
excellent separation sharpness.

0O Heavy metal powders, pigments.
The high disagglomeration capacity
allows extremely precise separation,
even when processing products with
very high density or colours and pig-
ments which have a high tendency to
agglomerate.

O Food and feedstuff,

such as soya flour, protein enrichment
in Aours, starch, lactose etc.

Testwork

Alpine attach great importance to cus-
tomer service. One part of customer
service is the qualified conducting of
classifying trials in our test cenlre under
conditions comparable to practical
aperation, using production-scale clas-
sifiers, We determine the data for your
preduct, on which you can base calcu-
{ations of profitabiiity and effectiveness.
We welcome customers’ presence (o
witness testwork. We submit a guaran-
tee for production quality and capacity.

Kay to lllustrailons
Ag.1 independenl of the feed rate, Turboplex®
classifiers produce fine materials of constant
quality; only the cleanliness of the coarse material
varies. 3 classifications, effecled with different
leed rales, show this relationship in general,

Feed rate 23th ] 91t/h | 14 th

Coarseproduct: curve | blue
Fg.2 Example lor & precise classiticalion. Prob-
lem specificalion: Dedusting of toner powder.
Feed materlal = red; dedusted coarse product
= yellow.

Flg.3 Classificalion of sbrasives.

Feed material = red; fine product = yeallow.

9



Pneumatic Standard Plants/Technical Data

4

Typical Standard Plants

with pneumatic operation, which are
most frequently used in production, are
shown in the fiow diagrams (fig. 1-5).
Furthermore the technical table {page
11) Includes additional information on
the classifier sizes and necessary
accessories for pneumatic operation,

Through-alr operation without pre-
liminary fine material separation
via cyclone (fig.1). This is the most
economic design for type 100-315 ATR

Through-Alr Operation with Prell-
minary Fine Materal Separation via
Cyclone (fig.2)

Turboplex® classifiers type 100-315
ATP are frequently used to produce a
variety of different grades In practical
operation, i.e, different product slze dis-
tributions have to be produced or var-
ous differert materials have to be clas-
sifled In these classifying plants. The
prellminary fine matetial separation
with a cyclone offers a possibility for
easy, rapid and thorough cleaning.
Practical examples: toner, epoxy pow-
der, heavy melal powder, abrasive
materials etc.

Operation In a Partly Closed Clrcult
(fig. 3)

With operation In & partly closed circuit,
50% of the classifying airis recirculated
back Into the classifier after separation
from the fine material In the cyclone. The
cosis for final dust collection are very
favourable with this mode of operation:
The Alpine high efficiency cyclcne used
for fine material collection is available at
a reasonable cost; furthermore a bud-
get-priced bag-house typefilter, specifi-
cally slzed for 50% of the total air flow,
can be used to dedust the exhaust air.

Closed Circult Operatlon (fig.4)
Depending on the classifier size, a com-
parison between the pneumatic stan-
dard plants often shows that the in-
vestment costs are most favourable for
closed circuit operation. With this sys-
tem, it Is onty necessary to iake a small
alr bleed from the closed alr clreuit. To
dedust this bleed alr, a relatively small
and budget-priced bag-house filter Is
sufficlent. Even this cost can often be
eliminated by ducting the bleed alr Into
a central dedusting system,



Turboplex® Alr Stream Classifiers
ATP-8

When using the air stream classifier, a
preliminary separation of the product
from the air flow is not necessary. The
product being classified is directly fed
into the classifier with a partial flow of
the classifying air. Therefore Turboplex®
alr stream classifiers can be operated
directly coupled to pneumatically dis-
charging mifls, spray driers etc. The
standard mode of operation is through-
air operation; if necessary, the product

can be preseparated in a cycione.
Type and Output Survey
Turbopiex® ATP type | 100 | 10074 | 200 200/4 315 | 315/3 500 750 | 1000
T U | 4100 | 3-80 | 5-120 || 4=70 | 6-120 | B-120 | B-120 | 10-150 | 15-180
Scalad S
Classilying wheel
number o, 1 4 il 4 1 3 1 1 1
diameler mm | 100 100 ano | 280 | 315 315 500 750 | 1000
speed rRam. | 1150- | 1150- | 600- | BEG- | 400- | 266- | 240- | 180- | 120-
11500 | 11500 | ©00C | 8000 | 4000 | 4000 | 2400 | 1800 | 1200
drive power, total KW 4 | 18 55 | 22 11 33 15 36 | 45
type of drive — dirsgt [ ® o 5 | !
' = \belts L) e L] [ e | e | e
Classilier designs
single wheel classiller type ATP ] (] -] ] & -]
mulli-whes! classitier  type ATP/, ® e ® =T
air siream classifier  type ATP/S e e | e ) B ™ © ©
Construction varjants®
standard designs e [} e 2 ® e 9 e )
explosion pressure-shock-resistant [ e e ° ) e ) — -
wear prolected - (-] (] [ ] (] @ L] ® @
Fant accessories — guide only -
Fig. 1: through-air speistion |
Alpine round filter type | WAR | MIBR | MIBR | G4OR | MIBR
fan kw | 11 15 14 37 30
Fig. 2: through-air operation Cycione
Alpine ¢yclone lype |MAZ 224| MAZ 450 MAZ 450 | KAZ 10| KAZ 560
Alpine cylindrical fiter  lype | M4R | M10R | M1OR | G28R | M2BR
fan KW [y 15 15 N T T
kg 3: perlly closed ciucull operation _ ol i
Alpine eyclone type KAZ 710 KAZ 900 | KAZ 900 [KAZ 1406|KAZ 2000
fan W B =5 55 10 200
Alpine bag-house llitet.  type 'G1E 325 | @26 GEA G104
~ fan _kw 4 7.5 75 15 22
Flg: 4: Closed circuil cpetation S y ) . ol Hes o il
Alpirie eycione type KAZ 710 | KAZ 560 | KAZ 800 | KAZ 900 [KAZ 1400[KAZ 2000
fan KW | ar G0 55/ 55 110 200
Alpine hag-house filter  type Ke KB ma M B G 16 525
fari KW 1 1.4 2% 22 i 55

I Fineness range dgy = periicle size through which 87 % of the product passes. Data is based on a material with a density of 2.7 gfom (imestone).
2 The feed rate depends upon ihe fineness dyy and ihe fine material capacily, Data is based on classification with very high separation sharpness.
3 The scale-up {actor F serves as informative value where fineness range is common to two types.

% conshuction variants: @ available standard design; - design not planned. {Special designs to order, depending upon the application).



For Pilot Operation and Small-Scale Production:
Turboplex® Classifying Plant 50 ATP

Compact Classifying Plant

The Turboplex® ultra-fine classifier 50
ATP |s an extraordinarily efficient, preci-
sely separating, and wearresistant
classifier. it produces fine matesials with
e 4 04 o g a sharply defined maximum particle
Axevial size, which can be considered as "free
of oversize particles”, A further, out-
standing feature of this machine s the
extremely wide renge of separation
which Is variable between dg; = 2.5—
120 ym.

The throughput rate of this classifying
plant makes it suitable for use In pilot
plants and for small-scale production.
As regards to both cleaning, and also to
adjustment of the operating parame-
ters, the plant Is easily accessible and
simple for anyone to operate. It
achleves perfectly reproducible classk-
fying resuits, which are not dependent
on any particular operating personnel
The plantis supplied as a compiete unit
Only the compressed alr and power
supply need to be provided on site.
Special leafiet no. 3704,

Technical Data: Type 50 ATP
Fineness” dg;=pm| 2.5-120
Feed rate? approx.kgh|  4-100

diarneter mm 50
Kw 1
speed rp.m. | 1500-22000
kw
Kw

1
0.3

tion approx.Nm*/h 15

% Aneness data referming lo @ materiat with den-
sity = 2.7 glem®.
B depending upon fineness,

Al dotats ane purely informative, end canmot be used
toform the basis of a Bablity claim egainst Alpine. Only
the contrachsl agreement negotiated al the time of
order placement &nd our e of business are
authoritative.



The New Generation Classifier Wheel NG
forAlpine Turboplex ATP

Alpine Turboplex classifiers—both
in single-wheel and multi-wheel
design—have become the standard
classifiersworldwide fortheultrafine
range. This type of classifier has
been solda few thousand timesina
great variety of versions, eitherasa
stand-alone classifier or in combi-
nationwithamill.

Development of the New
Generation

Our main aim was to reduce the
production costs by drastically
reducing the energy consumption.
Normally whenclassifying inthe
d., <2 pmrange, the energy costs
forthe classification process rise
disproportionate to the energy
costs forthe grinding process.
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Asadditional target wesucceeded
in shifting the fineness into the
submicronrange.

Advantages of the new dlassifier

wheel NG

® Low energy consumption
up to 30% and 50% compared
with the standard Turboplex
classifier.

® Classificationuptod,=0,5 pm

® Highyieldoffines

@ Retrofitting
Existing Turboplex classifierscan
easily be upgraded by simply
exchanging the classifying wheel
driveunit.

<y HOSOKAWA

o 10 Chatham Road

Summit, NJ 07901

Tel. (908) 273-6360

Fax (908) 273-7432
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