1.0 THECRY OF OFERATION
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THEORY OF OFERATION - ) 3

The CF/SMX-i employs the dewatering physics of gradual mechanical
dewatering. This principle states that the more liquid removed from the
sludge, the more stable that sludge becomes, thus allowing the
application of greater pressure. This wultimately results in a drier
cake as opposed to ‘other dewatering devices. This method of gradual
dewatering is accomplished on the CPF/SMX-1 by utilizing four
dewatering zones:

1) Rotary Screen Thickner (RST) <(Optional)
2) Gravity Zone '

3) Wedge zone (Low FPressure)

4) S-rotl Zone (High pressure)
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Polymer is iﬁjected upstream of the RST or Belt Filter Fress to cause
Flocculation of the solids. (see Folymer Information following Theory

of Operation).

The flocculated sludge flows either directly into the headbox or
through the RST. The RST is a rotating cylindrical screen that removes
free water from sludge by simple gravity drainage. The rotating action
is advantageous in that it does not allow solids to wat against the
screen, which hinders drainage. The filter media consists of an
interwoven polyester screen that is fastened around the cylinder. The
sludge then flows into the headbox where it is uniformly distributed
across the moving upper belt. The rest of the free water is removed via
gravity drainage. Flow chicanes may be added to gently turn the sludge
during the gravity drainage phase. The moving belts carries the sludge
into the Llow pressure (wedge) zone, where the . upper belt gently
converges with the lower belt, gradually applying increasing pressure.
The Llow pressure zone utilizies this form of pressure to remove
capillary water from the siudge and thus form a stable cake for the
high pressure zone. The SMX-S roll configuration provides surface
pressure via a serpentine arrangement whereby belt tension is
transformed into increasing surface pressure by deflecting the wire
encased sludge around rolls of decreasing diameter. The moving belts
then carries the sludge, that is been dried to a cake lLike consistency,
to the drive rolls where it is removed by the doctor blades. The cycle
is then repeated.



POLYMER INFORMATION

Polymers and synthetic, high molecular weight chemicals designed to
serve an aid in the requirements of wany Lliquid-solids separation
process. Generally, these chemicals are acrylamide~bssed polymers.
Water in a sludge can be classified into three different forms:

1) Free water
2) Capillary water (Intercellular water)
3) Intracellular water (within sludge cells)

A polywer flocculates the solids caus'ing the solids to clump together
increasing the size of the flocs. This does three things to aid in
dewatering:

1) Concerts capillary water to free water, which drains easily in the
gravity and first stage of the wedge zone; thereby decreasina the
hydraulic loading and increasing solids throughput.

2) Increases the diameter of the sludge particies <(largser flocs)
thereby decreasing the awmount of small particles extruding through the
belt, thus increasing solids capture.

3) Forms a more stable cake, thus allowing more pressure to be applied
and increases cake dryness.

Wide variations in the nature of industrial and municipal trestemnet
Process make it extremely difficult to predict the specific polymer
that would be most effective in each application. Therefore, it is
often necessary to carry out a series of Llaboratory test swith several
polymers in order to determine the optimum product for a given
application.

There are several basic variables that influence the performance of
these polymers. The most inportant ones ave the ionic character
({anionic, nonionic, cationic), level of ionic functionality, and

molecular weight.
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The ionic nature of polymer is an important characteristic, which, when
properly considered, often leads to the selection of more effective
materials in a solid=-liquid application. It is the ionic nature of
polymer which assures that these materials will attach themselves to
the suspended particles in the system. This attachment or absorption is
a necessary prerequisite for the flocculation phenomena. Therefore, the
charge distribution in a particular polymer influence floc size, floc
density, and floc shear stability characteristics.

Another important polymer characteristic is the molecular weight of the
polymer. As more and more experience in the wmechanistic aspect of
polymer flocculation is obtained, the one thing that is increasingly

evident is that as the molecular weight of a polymer increases, the
material becomes increasingly effective as a flocculant. Inorganic
chemicals such as ferric chloride, lime, or betonite clay are
occcasionally used as conditioning agents to enhance pressure stability
of the sludge. The conditioning agents may change the charage
characteristics of the sludge, so that a different.- polymer may be
required. '

Polymers come in two different forms: liquid and solid. Each type has
advantages and disadvantages.

Dry Polymers

Advantages : Disadvantages
Long storage time (i vear) Complex make—~up system
lLess storage area needed Dusty (could be hazardous)
Very effective in Cationic range Must handle maenually
: (Lift & pour’
Less transportation cost . Usually movre expensive
. ($/Ton)

Lituid Folymers

- e - — — > —— — —— — —

Advantages : Disadvantages
Easily made—-up Low storage time
(é mos. 10%)
No handling necessary (pump) Righ transportation costs
Fast dissoiving rate Anionic range-usually
insufficient
May use bulk storage Large storage area

Economical
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Polymers, liquid or dry, come in a4 varying chargaes and molecular
weights. All claims to be +the highest molecular weight, and as this is

very difficult to determine, it is difficult to compare polymers from
different companies by molecular weight. Folymers are usually
classified by their ionic nature, i.e., medium high anionic, high

cationic, low anionic, etc.

It is important that in mixing dry  polywers prior to use with the
ARUS-ANDRITZ CPF, that the solution should be mixed with clean water,
free of suspended matter and dissolved organics.The FH of the water
should be around neutral. Although increased temperatures will
facilitate the rate of solutions, temperatures higher than 105 degrees
Farenheit should be avoided to prevent flocculant degradation.

An eductor system should be used in wixing dry polymers. These can be
obtained from polymer manufacturers. Another stock solution should be
about 0.5%. Anionic polymers should be mixed at 0.25% as their
viscosity is usually much greater than the cationic polymers. Liquid
polymers should be prepared from L{-2.5% (by weight). Before application
to the sludge, the polymer should be diluted to 0Q.i%4X. This should be
done with a dilution T installed after the metering pump. Injecting the
polymer at this consistency insures complete mixing of the polymer
molecules with th sludge. If the polymers were to be  injected to s
higher consistency,(0.5% for example), the polvmer molecules would tend
to "string along” with one another, therefore decreasing the efficiency
and decreasing cost.

Folymers flocculate solids irreversibly and quickly. It is imnportant to
inject the polymers effectively, because only then is it possible to
obtain maximum efficiency. Uniform distribution of the polvmer in the
sludge at the feeding point and immediately thereafter is essential,
and excessive stress of the already fTormed flocs wmust be avoided. This
is cansidered in the design of the CPF. A polymer injection point is
supplied on the stainless steel inlet pipe prior to the aixing drum.
The mixing drum is stainless steel driven by a wvariable speed drvive.
Baffies are on the inside of the drum., and as the drive turns, the
sludge is gently mixed with the polymer before being distributed on the
belts.

It should be noted that even though an injection point is supplid with
the CFPF, more injection points should be placed upstream from the CFF.
On extremely thick sludges (4-40%, O0.D.) a considerable amount of
mixing will be necessary to insure complete floccuiation. Sometimes
this is done by injecting the polymer before a positive displacement
pump; Moyno's have been used. This action helps to mix the sludge with
the polymer without shearing the floc. Inline chemical mixers have been
used with succes, especially for mining slurries.
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When dewatering high consistency sludges, it is also important that the
polymer be diluted to at least 0.1%. When working with dilute slurries
(1-2X) , the polymer may be injected at 0.25 to 0.5%. The excess water
in the sludge acts as a dilutant, and therefore, no external dilutant,
and therefore, no external dilution water is needed. This cuts down on
water consumption and decreases the already excessive hydraulic Loading
of the sludge.



I. Folymers
A. Manufacture
1. Three types of polymer

a. polycrylamide
- synthesized frowm petroleum
b. polyethylene oxide
- synthesized from petroleum
€. guar gum derivative T
= natural

2. FPolymer Synthesis

With starting molecules of acryltamide or ethylene oxide and the correct
conditions of heat and FH, the individual units, molecules, are lenked
together in a chain. The more molecules, the lLonger the chain will be.
Each molecule has a weight: the moleculare weigth. The combined weights
of all the molecules gives the molecular weight of the polymer. Folymer
means many molecules. ‘ ’

B. Polyelectrolytek
- Cationic, Anionic, Nonionic - Figure '{
i. Charge type

a. cationic - positive
b. anionic - - negative
€. nonionic - no charge

2; Relative charge density

- Each individual molecule (link) along the Llength of the molecular
chain may have a positive, negatﬁve er no charge.

a. If only a few of +the molecules in a molecular chain have a positive
or negative charge, then the charge density is very low.

b. If all of the wolecules in a molecular chain have a positive‘or
negative charge, then the charge density is extremely high.

c. If approximately half the wmolecules in a malecular’ chainm have a
positive or negative charge, then the charge density is medium.

d. When none of the molecules in the molecular chain have any charge,
the polymer is nmonionic.

e. Relative charge density can be described as a percent of total
molecular chain (% charge).

- 0%, no charge density, nonionic

- 1-20%, very low charge density, cationic or anionic

- 21-40X%, low charge density, cationic or anionic

- 41-460%, medium charge density, cationic or anionic

- 61-80%, high charge density, cationic or anionic

- 81-100%, extremely high charge density, cationic or anionic
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3. How Polymers Function

As mentioned earlier, polymers have either a positive charge
(cationic), @ negative charge (anionic), or no charge (nonionic).
Similarly, all sludge or slurry particles have a positive, negative, or
no charge. A polymer with positive charges along its molecular chain
attracs slurry particles that have negative charges. A polymer with
negative charges along its chain attracs slurry particles that have no
charges. Figure 2.

4, Folymer Companies

Competition is intense. ALl companies'manufacture polymers as powders,
emulsions and lLiquids. Some specialize in powders; some specialize in
emulsions and some in Lliquids. After sales, service is an iportant
aspect for customer consideration.

5. Prices for polymers are dependent on cost of manufactoring. The
process of contructing the Llomg molecular chains from small wmolecules
produces the polymer in a Lliquid form. As a liquid, the active solids
are low in content. :

a. Polymers are sold as liquids directly from the manufactoring process

b. Emulsifiers can be added to the liquid so that the active solids
will be concentrated. Emulsifying the liquid polymer adds to the cost
of manufactoring; therefore the price of an emulsion is higher than for
a lLiquid.
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c. The lLiquid polymer,directly from the manufactoring process, can be
dehydrated and sold as a powder. The process of preparing the powder,
heating and grinding, adds to the cost of manufactoring; therefore, the
price for a powder is higher than for an emulsion and much higher than
for a liquid.

d. Another factor in determining polymer price is charge density.
Manufactoring costs increase as the charge density increases. High
charge density polymers cost more than low charge density polymers.

e. Cationic polymers are generally priced higher than anionic  and
nonionic polymers.

C. Polymer Solution Preparation
i. Mix Concentrations

a. tiquid: 3-40% by weight, 40X is the extreme limit

b. emulsion: 0.5-1% by weight '

c. powder: 0.i-0.5% by weight

2. Density

When preparing a solution from a powder polymer and no weighing scales
are available, the density will indicate how much volume Iin certain
weight will occupy. g/ml, lbs/gal, lbs/ft3.

3. Viscosity

" The percent concentration of a polymer solution is Llimited by its
viscosity. The percent solutions for powders, emulsions, and Liquids
that were recommended earlier were based upon their viscosity.

4, Mixing Time

- Mix until fisheyes and lumps are dissolved

a. Liquid: 5-45 minutes

b. emulsion: 15-30 minutes

c. powder: 15-49 minutes

S. Mixing Energy

- Excessive RFM's will shear the polymer molecular chains



4. Polymer Aging

If kept dry, powders will last years. Liquid and enulsion polymers will
not tast longer than six wmenths.

7. Folymer Mix Water

Mix water should be free of suspended solids and low in dissolved
solids.

D. Polymer Uses
1. Application to sludge or slurry
a. dosages

Liquid polymers require much higher dosages to flocculate a slurry than
tg powders though the cost are equivalent. Emulsion polymers require a
tower dosage to flocculate & slurry than do liquid polymers, but
emulsion polymers require a higher dosage than a powder. Example:
$20/Ton . conditioning costs prices: Fowder 2/lb, Emulsion=-%1i/1ib,
Liquid-$0.40/1lb. )

$ 20/Ton x 1X/%2
$ 20/Ton z {X/%4
$ 20/Ton x 1X/30.10

i0lbs/tan
20lbs/ton
200 lLlbs/ton

b. Folymer dilution water

By dituting the polymer solution prior to mixing the polymer with the
sturry, flocculation will occur with greater efficiency; no polymer
will be unused. '

€. Folymer/Slurry mixing energy
Excessive RPM's will tshear the slurry gar?icles from the polyvmer
d. Effects of slurry on polymer
FH of slurry: no effect for nonionics
no effect above FH 5 for anionic

some cationics effected above FH 8

Cold: increases viscosity of polymer; therefore, reducing mixing
efficiency ’

concentrated, liquid or emulsion polymers may be harmed by
freezing

Heat: will not degrade polymers
Heat above 100°F will degrade polymer causing polymer
consumption to rise
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E. Specifjc applications

1. Municipal - usually medium to high cationic

2. Pulp and paper - usually low to medium cationc

3. Mining - usually low to high anionic; may require anionic
as cationic as dual system

4, Industrial - cationic and anionic

L]

II. Inorganic Reagents (coagulants)

b 24
.

Lime (calcium oxide or calcium hydroxide)

Sold as a powder or in solution

Price: approx. $ 0.410/1b

Used to raise FH of a sludge or slurry

May react with sludge to fora a microfloc for clarification

When mixed with sludge prior to polymer conditioning, may lower
polymer consumptio, but will not usually change polvmer charge type.

[V IS S A o
» o

L 4

E. Ferric Chloride

1. Sold in solution

2 Price: no ansuer

3. Will form a microfloc for clarification when added to maost
organic sludges. ‘

4, UWhen mixed with sludge prior to polymer conditioning, will lower
FH & usually change polymer requirements (charge and consumption)

C. Alum

i. Sold in soclution ,
2. Price: approx. $ i5/1b
3. Will effect sludge in a manner similar to Ferric Chloride
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Figure { Cationic, Anionic, Nenionic Charge
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Charge neutralization and Sweeping effect

is



2.0 DESCRIPTION OF THE SMX
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2.1 TURBO VORTEX MIXER

The Turbo mixer is an in line Vortex mixer used to mix sludge

and polymer prior to intruduction into the distribution headbox.
The mixing takes place by the flash mixing of the sludge and
polymer. This is done by introducing the diluted polymer through
a tangetial injection ring just prior to the inlet flange to the
mixer. Within the mixer, the sludge/polymer mixture is then de-
flected against a mechanically loaded plunger, causing the mixing
and turbulence necessary for flocculation. The flocculated mix-
ture then exits through the discharge port and into the Rotary
Screen Thickener or gravity section on the distribution headbox.

POLYMER :
INJECTION -



2.2 GRAVITY ZONE

This is perhaps.  the most important stage in sludge dewatering with a
belt press. A good flocculation to insure quick dewatering in this
stage is very important. It is for this reason, the gravity dewatering
section is left open. Simple vision monitoring of this stage will
almost always insure proper dewatering in the final stages. No
mechanical pressures are being applied at this point. Even so, as much
as 60% of the water will leave during this first stage.

Several rows of horizontal chicanes may be added in the gravity zone.
The horizontal chicane gently turns the sludge to create void areas in
which the free water dr;ins through the belt.




2.3 WEDGE ZONE
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In this stage, mechanical pressure is applied by means of a descending
wedge. The bottom grid is fixed on an horizontal plane while the upper

grid is mounted on a moveable frame, allowing for «changes in angle,
which in return varies the pressure in the wedge. The angle formed in
the wedge ranges from i-2°. The sludge is contained in the wedge zone

by means of lateral seal, (FVC or Aluminum). When stavrting up a
machine, the most important detail .to look for in the wedge, is to make
sure that stabilization of the sludge is reached before entering the
"S* or high pressure section. If the proper stabilization is not
reached, this can be easily detected. Extrusions of the sludge will
occur just prior to the high pressure "S" section. This problem can be
corrected either by changing the velocity of the wires, changing the
polymer rate, changing the sludge feed rate, or changing the angle of
the wedge itself. In wost cases, only one of the mentioned changes need
be wade. It would be advisable however to systematically check-out
- each factor and change the one which will best fit vyour operational

needs.

WARNING: When making adjustement to the wedge, make sure that belts are
not moving. Never work on a machine while it is in operation !} .
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2.4 "S" SECTION

This is the Llast stage of dewatering.This is also the stage in which
the highest possible pressures are exerted.

The SMX-I1 (S-8) machines are equipped with an eight (8) roll S-section.
This is "S" module which is surface pressure, achieves the high
pressure through a serpentine wrap. This arrangement allows for ever
increasing surface pressure by deflecting the wire encased sludge
around rolls of decreasing diameter. :
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2.5 BELT TENSIONING DEVICE WITH FARALLEL GUIDE
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Kelt tensioning is made -by means of air bellows. For details on
pneumatic force generated, please refere to the belts tension charts
located on the pneumatic control panel.To insure parallel travel of the
breast roll during belt tensioning cperations, a shaft assembly with a
gear insert on each end interlocks the two (2) air bellows together.
Since this assembly is preset at the factory .no adjustement is
" necessary . A handcranck or wrench is provided to manually adjust the

rolls during the belt change operation.




m.4 BELT CLEAMING DEVICE

A belt cleaning shower is located both on the upper and lower belts.
They will clean any particles that may adhere to the belt while in
operation. The hand-wheel Llocated at one end of the spray pipe is
connected to a §/S brush. When turned, the brush cleans the nozzles and

water back- flushes all particles within the shower itself. The
hand-wheel must be turned to the fullest opening to get oproper

cleaning.

The optional Rotary Screen Thickner (RST) also is supplied with a belt

cleaning shower that operates identically to the SMX. The belt cleaning
device is described in detail in Itemns 6.0




The belt tracking device is of pneumatic design. Hoth the upper and
lower belt have tracking system. This tracking system will keep the
belt centered on the rolls at all times. Tracking is done by a rubber
coated roll which is activated by two (2) air cylinder. A scanning
finger monitors the location of the belt at all times and keeps the
tracking roll in the needed position. For complete instructions on the
maintenance and operation of this system, please refer toc the operating
instructions.

1
_ i
L




2.8 DOCTOR ELADES
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Doctor blades for SMX are wused to remove the cake for the wire belt.
The doctor blades should be adjusted to ride easily on the wire so that
no material can pass under the blade and be washed into the filtrate by
the belt cleaning system. Doctor blades should be checked for wear
periodically. Replacement of these blades will vary, depending on the
_nature of the application. To adjust the pressure of the doctor blades
against the belt, use the counter weights provides. Two (2) each
weights are provided for each doctor blade assembly.

WARNING: Doctor blades should be inspected to insure good service. A
worn or damaged blade may result in short wire Life.

doctor blade doctor blade
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2.9 MACHINE DRIVE

The drive system supplied for vyour Arus Andritz SMX i5s a 5.5 HF "AC"
mechanical vari- speed. The dirve specifications, as well as the
operating and maintenance instructions, for your particular drive
system ave included in the latter section of this manual.

IMFORTANT: When changing speed of the drive motor, the drive motor must
be running. Damage to the belt and gears may occur.

MIXER DRIVE ;

The drive system supplied for vyour wvertical tank.mixer is 2 HPF "aAC"
mechanical vari-speed. The drive specifications, as well as the
operating and wmaintenance instructions, for vyour particular drive
system are included in the latter section of this manual.

IMFORTANT: When changing speed of the drive motor, the drive motor must
be running. Damage to the gears may occur.




2.40 MACHINE FRAME

The machine frame serves as the main carriage for the roller
assemblies. The frame is constructed from wide flange I-beam and
painted with a two (2) part polyurethane paint and primer system to
provide a high level of corrosive resistance. The frame consists of two
(2) main structures, upper and lower.

' = 0
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FRAME — <::>

LOWER =
FRAME i ‘
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2.41 FOUNDATION PLATES
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The SMX
plates, as later described
leveting of the machine.

optimum dewatering and
the belt. i

This is

comes with four (4) foundation plates.
in the manual,
critical

will
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2.42 CONCRETE FQUNDATION

The concrete . foundation should be designed to allow central
draining of the filtrate and the wire belt cleaning water.
Arus Andritz will issue foundation drawings, but please note
that these drawings are  only suggested for the typical
machine work area. QOther foundations may be substituted to
fit the owners specific needs.

[_ GRATING WALK WAY

SUGGESTED WALK WAY AND
FLOOR DRAINAGE CONFIGU-
RATION. ALL FOUNDATION
DESIGNS AND FOUNDATIONS
ARE SUPPLIED BY OTHERS

M

r.___
]
—

K.

| I |

FOUNDATION PLAN
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2.13 BELT LIMIT SWITCH
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Should a failure of the pneumatic tracking device occur,
(helt tracking) the belt limit switch would then instantly
shut-down the machine and the auxiliary equipment,-which
might cause potential harm if the machine is not running.

2.14 EMERGENCY 3TOFPS

- - - —— St > — - - -

Two and one-fourth (2 1/4) inch red ewergency stop switches
are located on each side of the machine for cowplete systen
shut-down should a hazardous situation, occur.

33
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BELT LIMIT SWITCH



3.0 ARRANGEMENT AND ERECTION
OF THE
SMX
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3.0 ARRANGEMENT AND ERECTION OF THE SHMX

The Andritz SMX is delivered to the jobsite with four
foundation plates and mounting bolts. The customer will be
exspected to prepare the proper foundation for the SHX.
Please follow closely the erection instructions aon the
following pages. IT a <question should arise during the
erection of an SMX that cannot be answered in the manual,

please contact Andritz Arlington or  vyour local
representative. .

3.4 Machine Foundation

The aquality. of the concrete in regards to strength must be
matched to the foundation Lloads. You may refer to the

foundation detail sent in our drawing package.

Depending on the application, the concrete must be resistant
to any chemicals which might appear in the filtrate.

IMFORTANT: Exact Lleveling of the machine is necessary in
order to achieve maximum dewatering.. The irecess for the
foundation plates should be exactly as shown on certified
foundation plans. Example: setting of foundation pPlates.

Gi
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5.2 SETTING OF FOUNDATION FLATES
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Foundation plate dimensions (typical) gre shown at page 37

a. Make sure thaf the recess in which the foundation plates

are located are approximately 2" wider on all sides than the

foundation plate itself, so as to facilitate the grouting of
the plates. ' :

b. Flace steel shims in the recess for the foundaticn plates
to rest on. This will alllow the grout to pass under the
plate. Next, place the foundation plate into the recess with
each of the welded-on anchor plates going correctly into
their pocket. ‘

c. Set foundation plates with the aid of a builders level
and/or surveyors transit, keeping all of the plates exact as
possible (1/32" allowable plate-to-plate).

d. Make any fine adjustements necessary, with the aid of
metal shims.

e. Grout the plates after exact lLevel between all plates has
Been achieved. After the grout havrderns, the machine may then
be placed on the plates.
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3.3 Erection of the assembled machine

In setting the machine on the foundation, either & fixed ovr
mobile cvrane may be used. For sizing the capacity of the
crane, please refer to figure below, which lists the overall
weights and dimensions. Without the use of a crane, the SMX
may be moved on a horizontal plane by the use of jacks and
transport rollers. When mounting the machine in this manner,
one must not apply uneven pressures to any of the legs. When

Lifting the machine, use only the special Li1Tting eyes as
shown in Figure.

CAUTION: In order. to keep fTrom damaging the frame coasting
dur ing tlifting operations, pLace wocden blocks between the
frame and Lifting cable.

LIFTING
EYES




IMFORTANT

After setting the machine on the foundation pads, make sure
that the machine is perfectly ilevel. This may be done by
placing steel shims between the leg af the machine and the
foundation pads. For leveling check points on the machine,

refer to Figure. By checking these points, exact leveling of
the machine can be insured.

LEVEUNG POINT

: uPPeER DRIVE
LEVELING POINT _ : \
CWER IRSAST

Sa

: =13

]
— ]
'L—- | ' e l'
L ——JC_]

-.Leveling Points = SMX

39



40

Pipe Conmection and Hook-up Detailing. Refer to Figure below
for the location of all connection involved. Table #{ below
contains the working dimensions of all comections to be
accomplished in the field. :

UNIT SLUDGE FOLYMER SHOWERS AIR
TYFE CONNECTION CONNECTION

i.0 3.0" 150 ib Ansi Flange 1" NFT 1 172" 1/4"NFT
1.2 3" i50 ib Ansi Flange 1" NFT i 1.2 1/4"NFT
2.0 &" 150 4ib Ansi Flange 1% NFT 2-" {1 /74"NFT
2.2 é&" i50 ib Ansi Flange 1" NFT i 172" 1/74"NFT

- —— T . — — W —— —— - Y WD - > - . S . T A} Gl R O 4 W > iy S P o e o N T D D D T > ———— — Pwe o=

SHOWERS



3.5 Sludge Feed

ALl the piping coming into the sludge feed system should have
a slore of at least 2°, with a clean-out valve at the lowest
point. This will allow the operator to throughly clean the
sludge piping system after a shut-down. If this is not done,
slduge will remain in the lines and harden over & period of

time. A bypass line, located at the machine, is recommended
in case of the machine needs to be shut-down quickly. (Do not
place a wvalve in the wmain siudge line if a pump such a5 &
Movynois being used.) It is also recommended that the last two
feet of a connection between the sludge pipe and the machine
be of flexible rubbev hosing. This will absorb any vibration
between the piping system and the machine.

3.7 Folymer Feed

Orne commection for polymer feed is located at the machine.
It is recommended, however, that additional polymer injection
points be incorporated elsewhere in the sludge feed systemn.
The reason for this is that different sludges have different
reaction times with the polymers. Single polvmer or dual
‘polymer injection is used with the torwnwado mixer toc provide
optimum mixing o©Ff the polyvmer with the studge. The dual
systems may be handled in various manners. One way would be
te inject polymer both on top 2nd bottom of the slduge feed
ling. This would aid greatiy in making maximum use of the
full ‘polymer charge. Another system found very succestull
with high consistency sludges (4% and up) 15 to inject
polvmer at a very lpw fTeed rate, wvery low consistency (0.i1%
or less) about 25 to 3% feet firom the machine. The second
injection point (which should be the bulk of the injection)
should be placed at the unit itself. Other means of mizing to
acquire proper flocculation are possible. In-Lline mixers
{(kinetic wmixers) are wvery helpful on certain applicatiaons.
Actual placement of spirals in the piping system is helpful.
Flease note that the last two suggestions should only be used
aftter lab tests show that sludge flocculation witl not bireak
down the direct agitation. Folymer dosing pumps should be of
the metering tvpes {(Movno or Viking). This i35 mainly the
preference of the customer.
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Two belt showers are on the Arus-Andvritz SMX {(upper and
lower?). A simple "T" connection coming from the main water
supply, may be - placed in the Line ot feed both showers. It
is recommended that this "T" connect be located near the
machine, with a valve assembly for quick shut-down. Flexible
hose should be used between the "T" and the shower

conmmection.Dimensioning is shown on the foundation drawing.
The design operating pressure for the showers is 85 F.S.I.G.
On certain applications, continuos belt cleaning 15 not

necessary.

One belt shower is supplied on the RST. The water supply
hook—up should be s{milar'fo the SMX shower hook-up.
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3.10
Air Connection

All pneumatics on the machine are completed upon leaving the
factory. The only connection which the customer must make is

1/4" female connections located as
drawings.
mounted in the pneumatic panel.
quired is 120 PSI.

A filter and oiler, with a pressure

shown in the connection
regulator comes

The operating pressures re-
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3.11 ,

Electrical Connection (Typical)

All electrical functions on the machine are brought down to tﬁo
enclosed terminal strips (Nema 4 construction). -These terminal
strips are located as shown in the connection drawings. One
terminal strip contains all high voltage lines for motors (main
drive, mixer drive, distribution screw drive or RST drive. While
the second terminal strip carries all low voltage functions (two

belt limit switches: air press limits, emergency stops.) Electrical
connections from the machine to Arus-Andritz control panel are the
responsibility of the owner.

i
{

10
[ R T i B2 AL A
L2 myeTwe
(Drom Tomema, 0 coromus 2 ans 70 o = Fuimom GRS
O Tnew ceemw v

@.—.w—-.:w—- . Gty A ot

E= o, snsen e

(o2 L

D eemrse Y-

@)= v a» nem—a

e Joutl WD ASEEN ALNIIUED SRR © W S RERL SRl PURSNSY '

LI A LS RO, OF VIR, LT GRURSen MU, TRELLIR TRTR, ACRANS ‘-‘:19
e . ol

i
e T T I T e,
=t AR LA A0 e
.--—--—0 _—-:~ .=—-'
b Penohon) gt e | B o —— -
SEEsES e o e j
a1

Control Pznel

Panel will be covered in more derail in the cperztion seczion of
the SMI.



4.0 OPERATION
OF THE
SMX



4.1 ADJUSTEMENT PRIOR TO START-UF
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IMFORTANT: We feel it is necessary to mention at this point
that the start up should be not attempted unless under the
supervision of an Arus-Andritz start-up technician.

FPLACEMENT OF THE BELTS ON THE MACHINE

Installation of the belts on the SMX-I type machiné is 4
simple operation that vesuires Llittle time. The following
cperations must be performed: -

i. check tha* beth upper and lower drive roll doctor blades
are positioned away from the belt.

2. remove the wedge peices

3. remove the upper shower cover (upper half) and lower
shower cover {lower half) to facilitate easy belt passage
through the shower ares.

4., crank the wire tension assembis towards the drive roll.
The longest of the two pbelts will be as the tor belt of the
SMX machine. The rolled up belt should be layed on the floor
below the breast roll.

NOTE: Determination of the sludae side vs roller side of the
belt must be made before installation begins. This will be
explained by the start up technician.

-
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FPick-up end of te clipper seam belt and.

slide it over the breast roll

through the wedge section

through the S-roll section

between the drive roltl and doctor blade

under the tracking roll and shower box

back to the breast roll where the two seams are joined
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6. The top belt should be placed on the machine in the similar
manner.

7. Reassemnble the machine after both belts are installed

Note: accurate records should be kept on belts such as:

When installed ?

How many hours run ?

Why failed: age,debris in sludge,mechanical failure,etc.?

Was a new belt ordered to replace the old belt ?
Was the belt tagged with all necessary information ?

U s GHED
*> L4 »

. »
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4.1.3 Adjustement of Wedge Zone
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To prevent extrusion of studge from wedge z2one, correct

distances wmust be mantained between the belt and the wedge. .

This adjustment is critical in the operation of the machine.
If this sdjustwment is not properly set, either too close or
toe far, belt damage may occur, Hold distances are as
follows:

Fiber tvpe slduges = 0.7 = 4 um
Riological type sludges - 0.2 - 0.3 mm

This adjustment has been preset at the factory, however,
stainless steel shim plates have been provided, should
adjustment be vequired. To install the shim plates, vremove
bolts of the upper frame assembly; raise slightly and add
shim plates until the desivred height has been reached,
reinstall the bolts.

590




4.1;4 Doctor Blade Adjustment

Refore initial start-up, atl the doctor blades must be
checked. The'most critical adjustwent on the doctor blade is
making sure that the blade is exactly parallel with the roll
on which it is mounted. If this is not checked, the belt
cleaning will not be as effective or possible belt damage may
occur. There are several ways to re-align the blade with the
roll. One way would be to loosen the bolts as shown in the
figure below, item 3, and square the blade within the blade
mounting assembly. After this is done, to whole assemnbly may
then be squared to the roll. This can be done on the Llower
doctor blade by Lloosening the mounting bracket and moving
along the slotted holes until the blade is parallel to the
roli. The upprer doctor blade is adjusted in the same fashiow.
Simply loosen the mounting brackets and square the blade with
the roll. When running without sludge, it is advisable to
move away the blades from the vroll. This is accomplished by
removing the counter weight and pushing the bar away from the
rotl. ’

Doctor KRlade Adliustment

- i — - ——— — ————— - — " - -

Move the counterweight up or down the rod until the desired
tension has been achieved, thighten holding bolt.




4.1.5 Adjustment of belt tracking regulator
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a. The Servo regulator has been installed so that the
tracking roll runs parallel to the other rolls on the machine
when the machine is in a "neutral” position. In cases where
the bearing sliding block on the regqulator is not centered,
this indicates that +the belts are not travelling in their
correct position, so that the tracking roll has changed its
paralleled alignment in order to retrack the belts.

b. When adjusting the regulator, place the belts intc the

desired runmning position. When this iz done, push the
scanning finger until it touches the wire., Make sure that
the regultator is in a neutral position. This is dowve by

loosening the scanning finger and aligning the fTinger at
approximately a 16° angle, then tighten the finger.

c¢. The response time of the sutomatic contirol unit may be
changed by adjusting the scanning finger's wvertical position.
If the belt vuns along the upper range of the scanning
finger, the regulator will respond faster. If the belt runs
along the lower range, the reqgulator response will be slower.
The adjusting speed of +the wire will depend on the air
pressure on which the system is be2ing vun. Always be sure
that the scamming finger rides evewnly along the sntire Lenath
of the wire. If the unusual wear of the wires edge occurs,
the tracking may not be consistent.

d. When the Serwvo regulator is performing well, the bearing
sliding block for the wmost part zhould remain centered. If
the +tracking voll runs continually out of the center, a
problem could be indicated. If this occurs, all of the
adjustements should be checked. It is always advisable to
check the tracking system after installation of ¢ new beit.

e. BRe =sure to keep the bearing =zliding block cleanm and
occasionally lubricate.



The automatic centering of the upper and lower belt is
obtained by two(2) centering rolls pivoting on one side and
swinging on the other side. When the belts deviate laterally
from their original central position, the swinging movement
of the rolls immediately and automatically arranges the
deviation. This is obtained by twe (2) vequlation devices
pneumatically operated and made of

- Regulation device that allows the swinging movement
- Automatic device checking the belts position

According tc the belts position, the posgition of the
regulation device causes the varistion of the air pressure
inside the air chambers and consequently the swinging of the
centering roll connected to them. The belts centering device
is algo equipped with two (2) Limit switches situated

-

a) on the right side of the wachine near the "35" *ension rolls.

b) one on the left and one on the right side of the wachinre
at belts height in the "S$" zone.

When & belt laterally moves and overruns the security limit,
it pushes a rod near the Limit switch that ztops the electric
motor. The +veasons that have caused this stop are to be
checked. They may be:

a)> blocking of the belts centering device flap.

b) air lack in the belts centering air pressure manifold

c) belts not tensioned due to the slider cock left closed

To restart the mwotor, first move the limit sw. rvrod away from

the limit switch itself, the warning light {led) will come
off. Then rotate the selector in the divection of "start".

52



4.2 ELECTRICAL CONTROL FANEL SYSTEM AND OFPERATION

% After Final Installation of Machine, Control Fanels and All
Wiring and Tubing Connections.

Check all wiring for proper conmmection. Supply ==wmccccacwaaa-
VAC requiring ==—=mceeccea—o- KVA and 90 FPSI to pneumatic
panel. When the system is ready to begin, place the
disconnect in the OM position, place system control power
selector switch to ON positien. If aivr compressor selector
switch is mounted on control panel, piace thiz in the ON
position. JSystem can not operate further until air pressure
i5 supplied to pneumatic panel and propPerly adjusted to the
wire tension bellows and belt tracking svstem. Stait s7tem
control by pressing START PE. For firs tiine operation,
check all alarms and emergency staps by depressing any
emergency stop on panel or machine. This will extinguish
START FEB  light. Tripping of belt unit switches should
extinguish START FR Llight and give a wisual and audible alarm
which can be ~rilenced and reset (when alarm condition has
returned no normal). Test air loss slarm by disconnecting
air supply to panel or by closing filter/vreg/lubricator
inside of - pneumatic panel. ALl additional alarms should be
checked st this time.

4.2.1 SEQUENCE OF QFERATION MACHINE
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Helt wash water should be supplied to machine. At this timp,
turn belt shower solencid selector switch to ON position.
Start discharge conveyor. This will allow the main belit dw;ve
to be started. Next start the mixing drum. (For fTisrt time
operation, check belt tracking and operation of speed
adjustement of main drive and mixing drum). After wmain drive
has been started, polvmer pump may be started followed by
sludge pump.



4.2.2 SHUT DOWN SEQUENCE

Shut down of the machine should be done in reverse order of
start up. Beginning with sludge pump and polymer Pump. Ample
time should be given to allow machine to discharge all sludge
and wash belts clean. After this, mixing drum and main belt
drive can be de-energized. Discharge conveyor and belt wash
solenoid last.

Less of discharge convevor will shut down maqhine, Polymer
pump and sludge pump. Less of main drive will shut down
studge and polymer pump.

4.2.4 PNEUMATIC CONTROL FANEL

- D i > A - —— - — " —— - =— e Sam =

The pneumatic control panel is used to control presszures to

the upper and lower wire tznsion assgmbties, the belt
"acking regulators and the press wip, if it is supplied. The
supply of air to the pneumatic panel is the respons sibility

the customer. This 1/4" female connection should be at the
bulkhead fitting . {4 ow the side of this parel. The other
174" female bulkhead fittings are to be conmected to ths i74"
to the 174" manifold block mounted on the IMX.



4.3 1 START UF SEQUENCE

a. Flace tension (fapproximately 50 psig) on both the upper
and lower belt (using regulator valve).

b. Check the belt position along with the wedge seals. (Relt
outside the wedge) NOTE: improper adjustement of the wedge
may lead to belt damasge.

c. Fressurize the belt tracking svstem to S50 PSig.

d. Inspect the belt tracking sysfém {most impovrtant that
scanning finger iz maeking proper contact with the belt).

e. MakeASure all doctor blades are engaged. (on belts)
f. Switch power selector switch to "on".

9. Switch on helt showers.

h. Switch on main belt drive.

i. Switch on mixer drive.

j. Switch on polymer pump.{allow pclymer to enter the main
sludge Lline). ’

k. Switch on macerator (if applicable).
l. Switch on sludge pump.

4.3.1 2 SHUT DOWN SEQUENCE

On final shutdown, dlways allow the machine *o vun 10-~1i5
minutes without the sludge pump ruming. This will remcve all
sludge from the belt, give you a clean belt for the new start
up, and provide a3 longer belt Life.

. Shut off sludge
. Shut off polvmer pump
. Shut off mixing drum

Moo

After the sludge and polymer pumps are off, take this time to
take off the machine while the belts are being Cleaned. Make
sure that any build ur on the rotls is cleaned off.

Do wnot place hands inside of wedge section. The wachine
moviing very slowly, but is still wvery dangerouz. Loas
clothing should newver be worn.

CAUTION: UWhile cleaning machine, stay away Tron MEVING parte
X i
<



SHUT DOWN SEQUENCE CONTINUED

d. After machine runs for 10-1iS minutes, shut off entire
control panel.

€. Relieve pressure from belts and fiackung system.

Using the "Blow Off" wvalve at the coming air supply (oil &
filter), clean out any excess water.

4.3.2 3 OFTIMIZING THE DEWATERING FROCESS
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a. When applying the belt pressure on "3" execution machines,
do not exceed the ‘maximum allowable FLli of 40, nor apply
pressure, tc the point that sludge begins to extrude to the
belt mesh. This will cause very poor capture rates. When
applying belt pressure to all models of the SMX-I, always
remember that belt tension does not depend sclely on the
gauge pressure. It also depends on the "bellow height".
{(Distance between holding flanges). MNever exceeded &0 pPsi
gauge pressure since pressures in this range are maximum for
the belt. When First starting the polymer and sludge pPumps,
start polymer pump approximately 20% higher than wneeded while
the sludge feed rate should be sbout 20% lower. After running
& few minutes, begin to wove the pump speeds to thair
necessavy position. Starting up in this manner will prevent
the possibility of not getting proper flocculation, whiczh
could lead to @ wessy start up that may require shut down of
equipment for cleaning. An important factor to remember for
Proper machine operation is that the most of the water must
run off during the first stage of gravity dewatering. This
may be downe by proper flocculation. If prorer flocculation
iz not achieved, water will be carried into  the wedse,
extrusions will occur. Another cause of improper draining is
poar belt cleaning.

To keep the machine in best operating conditior and reduce
wear on critical parts, the followine procedures asve
recommended:

a. Check the wedge clearance tor and bottom by pushing on tre
point of the wedge while watching faor free movement cf the
wedge.

&5



66
GENERAL MACHINE CHECKS CONTINUED

b. Check belts before each start up for holes and tears. If
the holes and tears are caught early, they way be patched.

Check for wear on the belt along the wedges. Slurry build ug
from extrusion between wedge and belt occurs here. Extrusion

build up on slurry can harden and cause wear and tearing of
the belts.

c. Check all doctor blades for any unusual wear.

d. Check sll pneumatic equipment.
{Including Lubricator oil level).

e. Check all rolls - especially the rotl'coating.

f. Check all.vrubber seals in gravity section, wedge section
and shower boxes. Loock for wear on rubber or leaks during
operation.

9. Visually check belt after it passes tFrough shower boxes.
If you see dirty stripes on belt, a zhower nozzle is blocked.

To clear nozzle, turn shower cleaning hand wheel to fully
open. Then close wvalve and check belt., If stripe is still
there, repeat.
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4.4 TROURLE SHODOTING

G ABe I N D D S D G e W D G S S G G S

FROBLEM

REASON

-

o~

CORRECTION

A. Belt Limit is on 1. No air in tracking 1. Check air supply and

k.

~

wr o

D.

Air
Limit

pressure

is on

Extrusion of

slurry

zone

Drainage bad

gravi

in gravity

]

ty 2o00ne

E. Slurry flowing
over headbox

F.

Foor

flocculation

systen

i

2. Slurry extrusion

trips limit

Nog air pressure

Rubber
worn

sealing

Fmots under seals

Ne polymer

Foor flocculation
Belts plugged
feed too

Slurry
high
Rad drainage
Too lLlittle or too
much polymer
Ditution water

feed rate
incorrect

valves to be sure they
are open
Reduce feed rate and/or

Increase belt rate
NOTE: If Llimit switch
is now OK but extrusion
15 seenn in the high
Pressure zone - adjust
polyvmer. -

Slow down belt rate

Check aiv supply system
to the machine. Make
sure it hags no leaks
and that compressor
on.

i S

-~

rubber in

zone

Replace
gravity

Call factory
representative
Check that polvmer
system is on and /or
reduce feed rate.

Check problem F
Check problem R.
Decresse slurry and
polymer

Increase belt
Check problem

speed
D.

Check and adjust polvmer
feed rate.
Adjust feed rate.
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G. Extrusion of
slurry from
wedge section

H. Roller lock down

I. Bulge in wedge
Tone

J. Block breaking
down under '
pressure

K. Extrusiow in high
prassure zone

L. Bulge in high
prassure section

M. Wire slipz on
drive rollt

N. Cake sticking
to belt

REASON

Wedges worn

Foor flocculafidn

Through=-puyt tog

high

belt speed too
stow
Rnots under wedge

No Llubrication;
bearing worn

Toc much water
still in slurry
cake

Floc bresking down

under pressure
Belts plugged

Foor flocculation

Too much pressure

cn slurry by belts

Foor flocculation

Too wuch pressure

on slurvy by belts

Toc much water,/
sturry in cake

Belts plugged
Not enough wire

tension

Over load too much
sturry in machine

Faor flocculation

Doctor blades worn

Felts not being
cieaned

68
CORRECTION

Replace wedges, call
maintenance

See problem F.
Reduce feed rate

Increase belt speed

Call factory
representative
Call matnterance

See problem F.

See problem F or G-3

eee problem R.

See problem F.

See prablem G-3

See problem F

Increase beit tenrsion
and/or belt zpeged

see problem F

Reduce belt speed
See problewm R

Increase wire tension
{do not exceed
recommended belt
tensicons’

Shut down machine:
remgve excess slurry
and restart machine
at a lower foed rate.

See prcbiem F
Replace bDlades

call maintevance
See praoblem F.



FRORLEM REASON CORRECTION
0. Doctor baldes i. Misalignment of 1. Call maintenance
wearing haevily blades
2. Too much doctor 2. Call maintenance
blade pressure on
belt
F. Drive system gear 1{. No oil in system {1. Call maintenance
lock down oo )
2. Fulleys or "V", 2. Call mwaintenance
. belt torn or
slipping

Q. No speed variation {. Faulty wiring in DC i. Call maintenance
on main drive or or AC panel speed
mixer drive control or mechanical
failure in drive

R. Belts plugged 1. Spray nozzle plugged i. Use shower cleaning
: wheel located on
shower
2. Foor flocculation = 2. See problem F
S. Belts wrinkling 1. Foor distribution - 1. See problem VU

or holdinag

2. Lowei belt tension 2. Increacze belt *enmsiaon

3. DC drive system not 3. Call maintenance

working correctly )

4. Cake too thick 4, Increase belt speed
and/or decrease Teed
rate

T. Belt tearinag i. Gravity zone or . Call meinterance
along wedge . wedge zone forcing
belt to ride forceably
between wedege and '
rollers
U. Knets in wedge i. Improper wedge i. Call factory
adjustment repiresentative
Y. Foor ditribution i. Screw/paddle st 1. Ivcrese/decrease spesd
W’ ong speed as needed
2. Belt speed 2. Adjust belt spesd as
incorrect needed
W. Cake coming orf i. Poor distribution i. See problem V
machine is ueven
X. No slurrvy i. Check slurry pump {. Turn on

2. Valve may be closed 2. Qpen valve

3. Fipe clogged 3. Call maintenanrcs

4. FPipe may leak 4. Catl maintenancs

Y. Overload relavs {i. Drive is being 1. See problem M
from dvive svstem over locaded

are on o
2. Relay overload 2. Call ma'vitenance



